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COMMODORE CLIPS
NEWS, NOTES ND NEW PRODUCTS

Edited by Mickey McLean

x.

Commodore Bundles Up for Winter

The 1990 Winler Consumer Electronics Show held in

Las Vegas this past January offered a few surprises for

the Commodore 64 user, including one from Commodore itself.

Commodore (1200 Wilson Drive, West Chester, Pennsylvania 19380) took

this opportunity to introduce a repackaged 64. The Commodore Test Pilot

($499), a startup package designed for first-time computer buyers, includes a

64C computer, a 1541 disk drive, a joystick, and five games bundled together

in ore package. Also included are step-by-step setup and operating

instructions.

Test Pilot was intended for the Christmas selling period, but it wasn't

ready in time for nationwide distribution. The package was initially released in

a limited number of markets but should now be available across the country

through mass-market retailers such as Toys "R" Us and Hills.

The five games included in Test Pilot are Advanced Tactical Fighter, Infiltra

tor HI, Harrier, Crazy Cars, and Tomahawk.

Commodore also announced plans to release a similar education package

that will feature five educational programs bundled with a 64C. The release

date for this hardware/software combination has been set for early summer.

For more information on where to find Test Pilot, call Commodore at (800)

627-9595.

Supergame

You can help Superman fight for Truth, Justice, and the American Way with

Superman: The Man of Sled ($29.95) from IntraCorp (14160 SW 139th Court,

Miami, Florida 33186) and its Capstone line of entertainment software.

In this interactive comic book, you become Superman, who is racing to

save the planet. Two of your most hated enemies, Darkseld and Lex Luthor,

have aligned, and terrorists have hijacked a yacht with the Governor and Lois

Lane on board. You must use your x-ray vision, strength, and flight to foil your

nemesis and save the world from destruction.

Three in One

Sir-Tech Software (P.O. Box 245, Charlestown Ogdensburg Mall, Ogdensburg,

New York 13669) has released the Wizardry Trilogy ($39.95) which includes

Wizardry I: Proving Grounds of the Mad Overlord, Wizardry IT. Knights of

Diamonds, and Wizardry III. Legacy of Llylgamyn.
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New Titles from Taito

Taito (267 West Esplanade, North

Vancouver, British Columbia, Canada

V7M 1A5) has unveiled four new ti

tles for the 64.

In Neu' Zealand Story ($29.95),

Tiki the kiwi pursues an agitated seal

who has kidnapped Tiki's kiwi friends

from the zoo. You must assist Tiki in

his mission by helping him leap,

climb, fly, and swim his way to save

the day while avoiding arrows and

other obstacles.

Chase H.Q. ($29.95) is a conver

sion of a coin-operated arcade game

where you play the role of a cop on

patrol. Headquarters notifies you of a

criminal on the run and advises you

of his location. Your job is to track

him down and bring him in, but the

road ahead is full of trouble.

Operation Thunderbolt ($29.95),

the sequel to Operation Wolf, sends

Roy Adams, commando of Operation

Wolf, to infiltrate a hostile African

country and free 23 hostages. The

game features three-dimensional

forward-scrolling graphics and a

simultaneous two-player option.

In Ninja Warriors ($29.95), a de

posed ruler, who retreated with a

group of loyal scientists, has returned

to fight with a half-human, half-

machine martial arts fighter called the

Ninja Warrior. You can select from

several ninjas and employ their abili

ties to move and fight with weapons.

Magic Released

Virgin Mastertronic (18001 Cowan,

Suites A & B, Irvine, California 92714)

has released Magic Johnson's Basketball

($14.99) for the 64. This one- or two-

player game features fuli-court scroll

ing action complete with a referee to

whistle fouls on you or your oppo

nent. To add to the realism of the

game, player statistics are updated

after each game. i>
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NEWS, NOTES, AND NEW PRODUCTS

Games on CD for the 64

Camerica (80 Orville Drive, Suite 202, Bohemia, New York 11716), maker of

computer joysticks, announced at CES a new product that makes use of your

compact disc player for something besides listening to music. You can now

play Commodore 64 games through your CD player with the CD Games Pack

($49.95f.

The package includes an interface and a CD filled with 30 arcade games.

The system connects your Commodore 64 to either your CD deck or to a porta

ble CD unit, and it works on the same principle as a tape drive. The interface

plugs into the 64's cartridge port, while a wire leading from the interface plugs

into yuur CD player's headphone jack.

To play a game, simply insert the game disc into your CD player, press the

reset button on the interface cartridge, and select a game by track number, just

as you would select a song from an audio CD. The game files are then sent to

the interface cartridge where the CD's digital signal is converted into an analog

signal that the 64 can read. Software in the cartridge speeds up the loading

process.

The CD Games Pack does not improve gnmeplay, but its medium allows

for more storage. A typical compact disc can hold up to 150 games designed for

an 8-bit computer.

The 30 games included on this initial release are arcade hits from Europe

put together by Code Masters Software of Great Britain. More European games

may be released on CD in the near future. Camerica also plans to approach

American software publishers and obtain the rights to release their past hits on

compact discs.

Camerica anticipates a midsummer release date for the product.

Take Off to the Islands

You can explore a tropical paradise with Hawaiian Odyssey Scenery Adventure

($29.95) enhancement disk for any SubLOCIC (501 Kenyon Road, Champaign,

Illinois 61820) flight-simulation program, including Flight Simulator 11, jet, and

Stealth Mission.

The disk covers the entire island chain in detail including downtown

Honolulu and Pearl Harbor on the island of Oahu. You can also fly into the

crater of Mauna Loa, one of Hawaii's most volatile volcanoes. The 400-mile-

long Hawaiian Island chain contains approximately 30 airports, many with Vis

ual Approach Slope Indicator landing lights. Improved runways feature J-'AA-

spec threshold markings, fixed-distance markers, and touchdown-zone markers.

The disk also offers the first SubLOGlC scenery adventure. You must lo

cate the secret jewel of the goddess Pele from the cockpit of your airplane.

First, you must find and follow a set of clues scattered about the islands. Once

you determine its location, the jewel is only visible under a strictly defined set

of conditions. If you make a mistake, you might never find your way back.

Hawaiian Odyssey Scenery Adventure requires one of the flight-simulation

programs mentioned above.

4 COMPUTE'S Gazalta April 1990

Ghosts, Ghouls, and

Great Racing

Activision (Mediagenic, 3885 Bohan-

non Drive, Menlo Park, California

94025) has announced three new ti

tles for the 64.

Based on last summer's movie

hit, Ghostbusters II ($29.95) requires

you to collect slime and take the Stat

ue of Liberty for a walk down the

streets of New York City. At the Mu

seum of Modern Art, you must save

the city from Vigo the Carpathian, the

ultimate evil spirit.

Grave Yardage ($24.95) represents

what would have happened to the

NFL if Boris Karloff had been named

commissioner. You must use claws,

knives, clubs, and energy blasts to

tackle goblins, ogres, zombies, ghouls,

and other strange creatures. As a

member of the Monster Football

League, you choose your own mon

ster lineup, make substitutions for the

dead and dying, call the plays, and

design the field, complete with land

mines.

Based on the coin-operated ar

cade game from Sega, Power Drift

($39.95) takes you racing on five dif

ferent roller-coaster tracks and

courses, each with increasing difficul

ty. Races last four laps, and you'll be

pitted against such opponents as Ja

son the Skinhead and Jeronimo the

Mohican. Points are earned by finish

ing the race with the best time possi

ble. A finish in the top three allows

you to advance to the next level.

Taking It to the Streets

Clean up the streets of New York

with Vigilante ($24.95) from Data East

(1850 Little Orchard Street, San Jose,

California 95125). The game is based

on the coin-operated arcade game de

veloped by Irem.

As a vigilante, you must fight for

the freedom of a girl kidnapped by a

street gang. You must use your mar

tial arts skills to succeed in this one-

player game. 6
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The CD Games Pack dOl!s not improve gameplay, but its medium allows 
(or more storage. A typical compact disc can hold up to 150 games designed (or ' 
an 8-bit computer. • 

The 30 games included on this initial release are arcade hits (rom Europe 
put together by Code Masters Software of Great Brita in. More Eu ropean games 
may be released on CD in the near future. Camerica also plans to approach 
American software publishers and obtain the rights to release their past hilS on 
compact discs. 

Ca merica anticipates a midsummer release date for the product. 

Take Off to 
You can explore a tropical paradise with HflWtJiilln Odysstty Scenery Advtnture 
($29.95) enhancement disk for any SublDGIC (501 Kenyon Road, Champaign, 
Illinois 61820) flight -simulation program, including Flight Simulator 11, lei, and 
Stealth Missio". 

The d isk covers the entire island chain in detail including downtown 
Honolulu and Pearl Harbor on the island of Oahu. You can also fly into the 
crater of Mauna Loa, one of Hawaii's most volatile volcanoes. The 400-mile
long Hawaiian Island chain contains approximately 30 airports, many with Vis
ual Approach Slope Indicator landing lights. Improved runways feature FAA
spec threshold markings, fixed-distance markers, and touchdown-zone markers. 

The d isk also offers the first SublDG IC scenery adventure. You must lo
cate the secret je\\.'el of the goddess Pele from the cockpit of your airplane. 
First, you must find and follow a set of clues scattered about the islands. Once 
you determine its location, the jewel is only visible under a strictly defined set 
of conditions. If you make a mistake, you might never find your way back. 

Hawaiia" Odyssey Su"ery Advt,, /urt requires one of the flight -simulation 
programs mentioned above. 
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Ghosts, Ghouls, and 
Great Racing 
Activision (Mediagenic, 3885 Bohan
non Drive, Menlo Park, California 
94025) has announced three new ti 
tles fo r the 64. 

Based on last summer's movie 
hit, Ghostbus/us 11 (529.95) requires 
you to collect slime and take the Stat
ue of Liberty (or a walk down the 
streets of New York City. At the Mu
S(!um of Modern Art, you must save 
the cit)' from Vigo the Carpathian, the 
ultimate evil spirit. 

Gravt Yardagt (524.95) represents 
what would have happened to the 
NFL if Boris Karloff had been named 
commissioner. You must use claws, 
knives, dubs, and energy blasts to 
tackle goblins, ogres, zombies, ghouls, 
and other str'lOge creatures. As a 
member of the Monster Football 
League, you choose your own mon
ster lineup, make substitutions for the 
dead and dying, call the plays, and 
design the fie ld, complete with land 
mines. 

Based on the coin-operated ar
cade game from Sega, Power Drifl 
($39.95) takes you racing on five dif· 
ferent roller-coaster tracks and 
courses, each with increasing difficul 
ty. Races lnst four laps, and you'll be 
pitted against such opponents as Ja
son the Skinhead and Jeronimo the 
Mohican. Points are earned by finis h
ing the race with the best time possi
ble. A finis h in the top three allows 
you to advance to the next level. 

Taking It to the Streets 
Clean up the streets of New York 
with Vigilll UfC ($24.95) from Data East 
(1850 Uttle Orchard Street, San Jose, 
California 95125). The game is based 
on the COin-operated arcade game de
veloped by Irem. 

As a vigilante, you must fight for 
the freedom of a girl kidnapped by a 
street gang. You must use your mar
tial arts skills to succeed in this one
player game. G 



How to build a high-paying career,

even a business of your own,

in computer programming.

RiCK BRUSH.

NRI PROGRAMMER/ANALYST

Start with training that gives you

hands-on programming experience

—at home and at your own pace.

Training that begins with BASIC,

then continues with Pascal, C, and

COBOL-today's hottest computer

languages. Training that even

includes a powerful IBM-compatible

computer, modem, and program

ming software you keep.

Start with real-world training.

The kind of training only NRI

provides.

Now with NRI's new at-home training

in Computer Programming, you can be

one of today's highly paid, creative

team of computer wizards who give
computers the power to carry out an

astonishing range of business, profes

sional, and personal applications. Now,

with NRI, you can he a computer

programmer, ready to build a high-

paying career—even a business of

your own—making computers do

anything you want them to do.

The only programming course

that includes a powerful

computer system and

software you keep.

Unlike any other school, NRI

gives you hands-on programming

experience with a powerful IBM

compatible West Coast com

puter system, including 2400

baud internal modem, 640K RAM,

disk drive, monitor, and invaluable

programming software—BASIC. Pas

cal. C, and COBOU-all yours to keep.

You get the experience and the

know-how, the computer and the

software to get to the heart of every

programming problem, design imagi

native solutions, then use your choice
of four key computer languages to

build original, working programs.

No matter what your background,

NRI g i ves you everything you

need to succeed in programming,

today's top-growth

computer career field.

You need no previous experience to

build a successful programming career

with NRI training. Indeed, your NRI

lessons start by walking you step by

step through the fundamentals, giving

you an expert understanding of the

programming design techniques used

every day by successful micro and

mainframe programmers. And then

the fun really begins.

C, and COBOL. Then, rounding out

your training, you use your modem to

"talk" to your instructor, meet other

NRI students, even download pro

grams through NRI's exclusive pro

grammers network, PRONET.

Your career in computer

programming begins with

your FREE catalog from NRI.

For all the details about NRI's at-home

training in Computer Programming,

send the coupon today. Soon you'll

receive NRI's fascinating, information-

packed, full-color catalog.

Open it up and you'il find vivid
descriptions of every aspect of your

NRI training. You'll see the computer

system included in your course up

close in a special, poster-sized foldout

section. And, best of all, you'll find out

how your NRI training will make it

easy for you to build that high-paying

career—even a business of your own—in

computer programming.

You master today's hottest computer languages, gaining the skills you need to

build programs lor a wide variety of rcal-v.orkl application*.

With your personal NRI instructor

on call and ready to help, you use your

computer and software to actually
design, code, run,

debug,and

document

programs in

BASIC, Pascal.

Send for your NRI catalog today.

Ifs yours, free.

If the coupon is missing, write to us at

the NRI School of Computer Program

ming, McGraw-Hill Continuing Educa

tion Center, 4401 Connecticut Avenue,

NW. Washington, DC 20008.

I1!M ii a Registered Trademark of the IBM Corporation

tM School of Computer Programming
McGraw-Hill Continuing Education Center Wl<-*

4401 Connecticut Avenue, NW Siffi

Washington, DC 20008 1<mi

YES! Please rush me my FREE catalog describing NRI's
at-home training in Computer Programming.

Only NRI glvea you an IBM-compatible computer with modem,

640K RAM, disk drive, monitor, and software—BASIC, Pascal, C,

anil COBOL—all yours to keep!

NAME

ADDRESS

rjriY/SIATE/ZtP

(ptraie ptmtf

Accredited by the National Home Study Council

AGE

5404-04 0

How to build a high-paying career, 
even a business of your own, 
in computer programming. 

RICK BRUSH, 
NRI PROGRAMMER/ANAlYST 

Start with training that gives you 
hands-on programming experience 
-at home and at your own pace. 
training that begins with BASIC. 
then continues with Pascal. C, and 
COBOl-today's hottest computer 
languages. Training that even 
Includes a powerfullBM-compatible 
computer. modem, and program
ming software you keep. 

Start with real-wortd training. 
The kind of training only NRt 
provides. 

Now with NRl's new at·home training 
in Computer Progrnmming, you can be 
one of today's highl y paid, creative 
team of computer wizards who give 
computers the power to cMry out an 
astonishing range of business, profes
sional, and personal applications. Now, 

baud internal modem, 640K RAM, 
disk drive, monitor, and invaluable 
programming software-BASIC, Pas
cal. C, and COBOL--all yours to keep. 

You gel the experience and the 
know-how, the computer and the 
software to get to the heart of every 
progrnmming problem, design imagi· 
native solutions, then use your choice 
of four key computer languages to 
build original, working programs. 

No matter what your background. 
NRI gives you everything you 

need to succeed in programming, 
today's top-growth 

computer career field. 
You need no previous experience to 
build a successful programming career 
with NRI training. Indeed, your NRI 
lessons start by walking you step by 
step through the fundamentals, giving 
you an expert understanding of the 
programming design techniques used 
every day by successful micro and 
mainframe programmers. And then 
the fun really begins. 

C, and COBOL. Then, rounding out 
your training, you use your modem to 
"talk" to your instructor. meet other 
NRI students. even download pro
grams through NRl's exclusive pro
granuners network, PRONET. 

Your career in computer 
programming begins with 

your FREE catalog from NRt 

For all the details about NRl's at·home 
training in Computer Programming, 
send the coupon today. Soon you' ll 
receive NRI's fascinating, infonnation
packed. full·color catalog. 

Open it up and you'll find vivid 
descriptions of every aspect of your 
NRI training. You'll see the computer 
system included in your course up 
close in a special, poster-sized foldout 
section. And, best of all, you11 find out 
how your NR I training will make it 
easy for you to build that high·paying 
career-even a business of yourOVon-in 
computer programming_ 

You malter tOday'a hotteat computer lanl uale .. ,alnlnl the Iklll ' you need to 
build programa for a wIde variety of real·world appllcat lona. 

With your personal NRI instructor 
on call and ready to help. you use your 
computer and software to actually 

Send for your NRI catalog today. 
It's yours, free. 

with NRI, you can be a computer ';;;;;;;:;;~;;;;;;;;;;;;~ 
programmer, ready to build a high· 'I 

design, code, run, 
debug,and 
document 
programs ;n 
BASIC, Pascal, 

If the coupon is missing, write to us at 
the NRI School of Computer Program
ming, McGraw-Hill Continuing Educa
tion Center, 4401 Connecticut Avenue, 
NW, Washington, DC 20008. paying career-even a business of 

your own-making computers do 
anything you want them to do. 

The only programming co" .. o 1,...----.-.-.-.-.----------
that includes a powerful NI'l School of Computer Programming I 

computer system and I 
software you keep. McGraw-Hill Continuing Education Center . ,Il.;!! I 

4401 Conntcticut Avenue. NW ;tftlll 
Unlike any other school, NRI Washington. DC 20008 
gives you hands-on programming I 
experience with a powerful IBM YES! Please rush me my FREE C.1ta1og describing NRl's I 
compatible West Ccx\St com- .J~~~~~~~~;~~~. at·home training in Computer Programming_ I 
puter system. including 2400 I 
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I .... OORm I 
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TOR'S

First prize for Most Reader Mail here at COMPUTE! goes to Gazette. Of our four

publications, it wins the award by a long shot. We don't count the number of

letters Gazette receives, but our best guess is about 300 per month. While some of

the letters find their way into the magazine, most don't—and obviously can't. We

try to answer some mail personally, but, with the realities of delivering a disk and

magazine every 20 working days, too many letters go unanswered. We do manage,

at least, to read every letter.

I'm looking over a stack of letters now and wondering how to respond to some

of the questions people ask. Here are a few examples.

I've written you three times and still haven't received an answer. I had a list of ten

questions, and none of them were answered in the last few issues. I also happen to have

my renewal form for your magazine in front of me. 1 might renew if I hear from you.

Hoping to hear from you SOON.

I recently purchased an old (42 years) Westinglwuse icebox and I'm in the process of

rebuilding it. 1 want to experiment with different parts. What I want from you is advice

on how I can hook up my 64 to it so that I can monitor the icebox components. I want to

test how efficient the icebox is on different settings.

Can you give me all the names and addresses of persons who write programs for the

Commodore 64?

I own a Korg DS-8 digital synthesizer (with MIDI), a Roland Rhythm Composer TR

707 (with MIDI), a Kawni KM-60 Monitor (with MIDI), a 128, a 1571, and a 1902 moni

tor. How can I connect all these things together to play, edit, and record my songs? What

do I need?

OK, folks, you be the editor. How would you answer these readers? We get a

lot of hardware questions like the icebox and synthesizer letters above—people

want to know how to do all kinds of things with their 64s. Most hardware ques

tions concern printers and interfaces. Unfortunately, we don't have all of the

equipment that some of our readers have, so we can't duplicate configurations for

research purposes. More unfortunate is that a lot of hardware (printers, interfaces,

and 42-year-old Westinghouse iceboxes in particular) has been out of production

for years, so we have no way of even getting our hands on some units.

One way we can tell you how innovative users are working with their 64s and

128s is to offer features like "All Around the House," this month's cover story.

Gazette runs this kind of story several times a year (see "The 64—Hot or Cold?" in

our February issue). And if you follow the "Letters to the Editor" column, you

know that we frequently run requests for help from readers. I'm always amazed at

how many of you quickly respond to offer assistance. Reader involvement is one of

the major reasons Gazette is such a valuable resource to the 64/128 community.

•>••••••••••••*••

We recently visited the annual Winter Consumer Electronics Show in Las Ve

gas. If we had run a feature story on the show, the headline would have been

something like "Videogames Rule the Roost!" The amount of floor space con

sumed by hardware and software from Nintendo and Sega was tremendous. We

expected to see very little in the way of new 64 titles-—after all, if it's not new

videogames we hear about, it's MS-DOS or Amiga products—but we were pleas

antly surprised. Our "Commodore Clips" editor, Mickey McLean, was at the show

and has covered a number of the new products in this month's column. He'll have

more in next month's "Clips."

Lance Elko

Associate Publisher
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(UII08'S 
Firs! prize for Most Reader Mail here at COMPUTE! goes to Gazette. Of OUT four 

publications, it wins the award by a long shot. We don't count the number of 
letters Gazel/e receives, but our best guess is about 300 per month. While some of 
the letters find their way into the magazine, most don't-and obviously can't, We 
try to answer some milil personally, but, with the realities of delivering a disk and 
magazine every 20 working days, too many letters go unanswered. We do manage, 
at least. to read every letter. 

I'm looking over a Slack of INters now ilnd wondering how to respond to some 
of the questions people ask. Here arc a few examples. 

I've written you tllree times and slill haven't received all allswtr. l had II list of 11.'11 

questions, arId nOllt of them were Iwswered ill the last few issues. 1 also hapi/en to have 
Illy rellt'Wal form for your magazine in fron l of lIIe. I might renew if 1 hear from you. 
Hoping 10 hear from yOIl SOON. 

I recently purchased an old (42 years) Westinghouse icebox and I'm in the process of 
rebuilding it. I want to experiment with different parts. What I want from you is advice 
OIl how I can hook up my 64 to it so that I can mOllitor the icebox components. 1 Ulant to 
test how efficient Ille icebox is 0 1' different sel/iugs. 

Can you give me all the I!ames alld addresses of persons who write programs for the 
Commodore 64? 

I own a Korg DS-8 digital synlhesizer(wilh MIDI). a RO/alld Rhylilm Composer TR 
707 (with MIDI), a Kawai KM-60 MOlli/or(wilh MIDI), a 128, a 1571, and a 1902 moni
tor. How cal! I connect all these thillgs together 10 play, edit, alld record my songs? What 
do I liced? 

OK, folks, you be the editor. How would you answer these readers? We get a 
lot of hardware questions like the icebox and synthesizer letters above-people 
want to know how to do all kinds of things with their 64s. Most hardware ques· 
tions concern printers and interfaces. Unfortunately, we don't have all of the 
equipment that some of our readers have, so v·:e can't duplicate configurations fo r 
research purposes. More unfortunate is that a lot of hardware (printers, interfaces, 
and 42-year-old Westinghouse iceboxes in particular) has been out of production 
for years, $0 .. ve have no way of even getting our hands on some units. 

One way we can tell you how innovative users are working with their 64s and 
128s is to offer featu res like "All Around the House," this month's cover story. 
Galette runs this kind of story several times a year (see "The 64-Hot or Cold?" in 
our February issue). And if you follow the "Letters to the Editor" column, you 
know that we frequently run requests for help from readers. I'm always amazed at 
how many of you quickly respond to offer assistance. Reader involvement is one of 
the major reasons Gazette is such a valuable resource to the 64/128 community. 

••••••••••••••••••••••••••••• 

We recently visited the annual Winter Consumer Electronics Show in Las Ve
gas. If we had run a feature story on the show, the headline would have been 
something like "Videogames Rule the Roost!" The amount of floo r space con
sumed by hardware and software from Nintendo and Sega was tremendous. We 
expected to see very little in the way of new 64 titles-after all, if it's not new 
vidcogames we hear about, it's MS-DOS or Amiga products-but we were pleas
antly surprised. Our "Commodore Clips" editor, Mickey Mclean, was at the show 
and has covered a number of the new products in this month's column. He'll have 
more in next month's "Clips." 

Lance Elko 
Associate Publisher 
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LETTERS
toJthejsfttni:

Send questions or comments to Letters

to the Editor, COMPUTED Gazette,

P.O. Box 5406, Greensboro, North

Carolina 27403. We reserve the right

to edit letters for clarity and length.

LQ Printouts from BEOS

I've been plagued for some time by the

lack of real letter-quality printout capa

bilities from GEOS. The other day, I

found a solution. If you are fortunate

enough to have a printer that can be

locked in its near-letter-quality mode (1

have a Star NX-1000 Rainbow, which

can be), you can lock it and request a

draft printout from GEOS. I don't know

about other versions, but with 2.0 for

the 128, what you get is what you see.

There are drawbacks: In draft mode,

GEOS ignores all text enhancements

and centering (tabs, however, are

recognized).

I read "The GEOS Column" every

month and have found some of the sug

gestions and programs very helpful but

have never found this hint. I hope it

helps some of your readers.

Garry Modtcns

Portsmouth, VA

Most printers allow you to send escape se

quences to select the type style in which

they normally print. Some printers, like

Garry's Star NX-1000, have control pan

els which allow you to select the type style

that the printer will use. Unfortunately,

most printers can't prevent software from

changing that type style; the NX-1000 al

lows you to lock in a specific type style by

pressing a button when you turn on the

printer. Other printers require you to send

an escape sequence. You need to refer to

your printer manual to determine whether

your printer has any locking capability.

Book Wanted

For more than a year, I've been looking

for a copy of Programming the Commo

dore 64 (Revised): The Definitive Guide
by Raeto West. If anyone is interested

in selling his or her copy, I am willing to

pay full cover price ($24.95) if it's in

reasonably good condition.
David Etzel

Shippenville, PA

Here's another COMPUTE! book that's

long out of print. All we've got here at the

office are a few dogeared copies. If there's

a reader out there who is willing to sell

David a copy, let us know—we'll forward

your letter to him. By the way, there are

still several other good book titles avail

able. For details, see page 67.

Track Down

Greetings from a Tarheel temporarily re

siding deep in Dixie. (Are any of you

guys really Tarheels, anyway?) In regard

to John Mahoney's letter ("Vehicle

Tracks") in the February issue, I have an

answer: Timeworks' Data Manager 128 is

what he's looking for. in addition to be

ing a good and easy-to-use database, it

allows calculations. Hope this helps.

Carl E. "Buddy" Grohs

Bay Minette, AL

Thanks, Buddy. <By the way, about half of

the staff here at COMPUTE! would quali

fy as native Tarheels.)

In reference to "Vehicle Tracks," I'd

suggest ValueCalc, published by Melo

dy Hall, for use with the 64 and 128.

One of the programs in this inexpensive

disk package is Gas Mileage Calculator,

and it can be easily adapted to include

all vehicle-related expenses. (The only

serious bug I've encountered so far is a

lockup after I issue a SAVE command; I

have to reload and start over.)

Bill Breese

Albany, OR

Following Bill's lead, we contacted Melody

Hall. A spokesperson verified that Value

Calc is still available and that it sells for

56.95. Interested readers may contact the

publisher at the following address; Melody

Hall Publishing, P.O. Box 1567, North-

brook, Illinois 60065.

John Mahoney should check out the

public domain program MECH AID

V.64.7. Various user groups should

have a copy. The program handles two

vehicles.

James E. Lambert

Hastings, NE

Parental Approval

My mom and dad don't understand

why I like to use my 64. They say I'm

on it too much, and they really hate my

modem. I'd like to prove them wrong.

!s there anything I can buy or make that

does some job or makes something eas

ier? I have things for my printer, but

that's not what I'm looking for.

Scott Davis

Bloomington, IN

Nice timing, Scott. This issue's cover sto

ry, "All Around the House," might pro

vide you with some ideas.

Plus/it Source

In response to your call for Plus/4 soft

ware, Nearlyfree Software (Box 223,

Spearfish, South Dakota 57783) has a

listing of 40 disks full of Plus/4 titles.

Included are games, utilities, and edu

cational and financial programs. The

price is $3.00 per disk. I have purchased

several and have not been disappointed.

Wiley F. Wood Sr.

Elizabeth City, NC

On the floaif Again

I purchased my 64 in 1983. My system

(my original 64, an FSD-1 disk drive,

black-and-white TV, and a 1525 print

er) is used to keep a running inventory

for a small, mobile retail business

(roadside sunglasses stand) that my

husband and I operate. Since we are liv

ing full-time in a 23-foot travel trailer,

this equipment must be packed and un

packed after each use. Even in these

cramped quarters, I've managed to save

the programs and important articles

from many years of your issues. Keep

up the good work.

Doreen Saffeels

Gig Harbor, WA

Thanks, Doreen, wherever you are.

CP/M Source Revisited

I'd like to inform all J28 owners of the

perfect source for CP/M software: Po

seidon Electronics. The company's lat

est catalog is yours on request. Contact

Poseidon at 103 Waverly Place, New

York, New York 10011. CP/M software

is very hard to come by, and Poseidon

is the best place to get it.

/. Lee Page

Tazewell, VA

We've mentioned Poseidon several times

in Gazette over the years, but we haven't

plugged the company lately. You're right,

Poseidon is an excellent source of CP/M

software. We should note that the compa

ny carries some 128-specific CP/M soft

ware as well as 64-specifk software for

those with the 64 CP/M cartridge. B
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Send questions or comments to Letters 
to the Editor, COMPUTE!'s Guette, 
P.O. Box 5406, Cree"sboro, North 
Cnrofl'"a 27403. We reserve the right 
to edit let ters for clarity and length. 

to ,rlalDllfs t",m SEOS 
I've been plagued for some time by the 
lack of rtalletter-quality printout capa
bilities from GEOS. The other day, I 
found Il solution. If you arc fartunn!c 
enough to have a printer that can be 
locked in its near-letter-quality mode (I 
have a Star NX-lOOO Rainbow, which 
can be). you can lock it and request a 
draft printout from GEOS.I don't know 
about other versions, bul with 2.0 [or 
the 128, what you get is what you see. 
There are drawbacks: In draft mode, 
GEOS ignores all text enhancements 
and centering (tabs, however, are 
recognized). 

I read "The GEOS Column" every 
month and have found some of the sug
gestions and programs very helpful but 
have never found this hint. I hope it 
helps some of your readers. 

Garry Modlells 
Portsmouth, VA 

Most prillters allow you to selld tscapt st
quenCts to stIect the type style ill which 
they IIOnnally prill/. Some printers, like 
Garry's Star NX-l000, have control pall
els which allow you to select the type style 
that Ihe printer will use. Unforllllliliely, 
most priuters CIlII't prevwtsoftware from 
clllmgillg that type style; tht NX-l000 al
lows you to lock ill a specific type style by 
pressing a button when you lum on Ihe 
prilller. Olher prinltrs require you to send 
an escape sequence. You nud to refer to 
your printer manual to determille wllelher 
your prilller has ally locking capability. 

Slit Wlnl,d 
For more than a year, I've been looking 
fo r a copy of Programmillg tire Commo
dore 64 (Revised): Tire Defiuitive Guide 
by Racto West. If anyone is interested 
in seiling his or her copy, I am willing to 
pay full cover price (524.95) if it 's in 
reasonably good condition. 

David Elul 
Shippellvillt, PA 

Here's allotlrer COMPUTE! book thaI's 
long out of prillt. All we've got hert at tht 
offiu are a fao dogeared copits. If tlrere's 
a reader ou t thtrt wllo is willillg 10 sell 

tlTIlRS 
to the oodor 

David a copy, let us know-we'll forward 
your ltller to him. By the way, there art 
still stverol ollrer good book titlts rwaiI
able. For details, su pogt 67. 

Trier On. 
Greetings from a Tarheel temporarily re
siding deep in Dixie. (Are any of you 
guys really Tarheels, anyway?) In regard 
to John Mahoney 's lette r ("Ve hicle 
Tracks") in the February issue, I have an 
answer: Timeworks' Data Mal/ager 128 is 
what he's looking for. In addition to be
ing a good and easy-ta-use database, it 
allows calculations. Hope this helps. 

Carl E. "Buddy" Grohs 
Boy Minelte, AL 

Thanh, Buddy. (By tire way, about half of 
/he s/(~ff here at COMPUTE! would quali
fy as na/ive TarhulsJ 

In reference to "Vehicle Tracks," I'd 
suggest ValueCa/c, published by Melo
dy Hall, for use with the 64 and 128. 
One of the programs in this inexpensive 
disk package is Gas Mileage Calculator, 
and it can be easily adapted to include 
all vehicle-related expenses. (The only 
serious bug I've encountered so far is a 
lockup after I issue a SAVE command; I 
have to reload and start over.) 

Bill Breest 
A/bony, OR 

Following Bill's lead, we conlac/ell Melody 
Hall. A spokespusoll vtrifitd that Value
Calc is still available and I/l ot it sells for 
$6.95. hlltresttd readers may CO lltOCt the 
publisher a/ tire following addreSS: Melody 
Hall Publishing, P.O. Box 1567, North
brook, llIinois 60065. 

John Mahoney should check out the 
public domain p rogram MECH AID 
V.64.7. Various user groups should 
have a copy. The program handles two 
vehicles. 

p,,,.r,l A.,,,,,,, 

}omes E. Lambert 
Ha stings, NE 

My mom and dad don't understand 
why I like to use my 64. They say I'm 
on it too much, and they really hate my 
modem. I'd like to prove them wrong. 
Is there anything I can buy or make that 
does some job or makes something eas
ier? I have things {or my printer, but 

that's not what I'm looking for. 
Scott Davis 

Bloomington, IN 

Nice liming, Scotl. This issut's cover sto
ry, "All ATOUlld the Houst," might pro
vide you with some ideas. 

Pllls/_ SOUfee 
In response to your call for Plus/4 soft
ware, Nearlyfree So ftware (Box 223, 
Spearfish, South Dakota 57783) has a 
listing of 40 disks full of Plus/ 4 titles. 
Included are games, utilities, and edu
cational and financial programs. The' 
price is $3.00 per disk. I have purchased 
several and have not been disappointed. 

On fb. Ro.d A"'n 

Wiltoy F. Wood Sr. 
Elizabdh City, NC 

I purchased my 64 in 1983. My system 
(my original 64, an FSD- l disk d rive, 
black-and-white TV, and a 1525 print
er) is used to keep a running inventory 
for a small, mobile retai l business 
(roadside sunglasses stand) that my 
husband and I operate. Since .... 'C are Jiv
ing full-time in a 23-foot travel tra iler, 
this equipment must be packed and un
packed after each use. Even in these 
cramped quarters, I've managed to save 
the programs and important articles 
from many years of your issues. Keep 
up the good work. 

Dorun Salfcels 
Gig Harbor, WA 

Tlranks, DOTetn, wlruevu you are. 

CplM SOlffe, iter/sit'. 
I'd like to inform all 128 owners of the 
perfect source for CP/M software: Po
seidon Electronics. The company's lrat
est catalog is yours on request. Contact 
Poseidon at 103 Waverly Place, New 
York, New York 10011 . CP/M software 
is very hard to come by, and Poseidon 
is the best place to get it. 

J. Lee Page 
Taztwell, VA 

We've melltioned Poseidon sevtral times 
in Gazette over the years, but we havtn't 
plugged tht compauy latdy. You're rigll/, 
Poseidon is an txcdltllt source of CP/M 
software. Wt should lIole Ihat the compo· 
ny carries some 128-spuific CP/M soft
WDre as well as 64-spuific soflware for 
t/rose willi tile 64 CP/M cartridge. G 
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Do you have a question or a problem?

Have you discovered something that

could help other Commodore users?

We want to hear from you. Write to

Gazette Feedback, COMPUTED Ga

zette, P.O. Box 5406, Greensboro,

North Carolina 27403. We regret that,

due to the volume of mail received, we

cannot respond individually to pro

gramming questions.

Disk Inventory Query
In the December 1989 issue of Gazette,

the menu for the program Disk Inven

tory has a SAVE AS AN ASCII FILE op

tion but offers no corresponding LOAD

option. Have I missed something?

A. C. Morrison

Turlock, CA

This program for the 64 lets you inventory

a series of disks by filename and then sort,

display, or print out the resulting list. As

you mentioned, there's also an option to

save the inventory list to disk as an ASCU

file. This option was added to the program

so that, if you wished, you could make

changes to the list using a word processor

before you print it out (from the word pro
cessor). Of course, to do this, you'll need a

word processor that can load files that are

in ASCII format (sequential files).

128 Highlight-Bar Menu

In the "Feedback" column for October

1989, there is a 64 program listing for a

highlight-bar menu. This got me to

thinking that maybe there were some

people out there who would like a simi

lar automatic menu for the 128's 80-

column mode. So, I've written the

following BASIC menu program.

RD 10 HEH 128 HIGHLIGHT BAR MENU

JC 20 MS-"PLACE YOUR HEADING INS

IDE THESE QUOTATION MARKS!
■■

FG 38 GRAPHIC CLR:GRAPHIC 5

PK 40 FAST:SCNCLR:TRAP 510:COLOR

6,7:COLOR 5,5

MP 50 CHAR,a,l,CHRS(lH) :CHAR,78

,1,CURS (112):CHAR,fl,2 3,CHR

SU08)
JR G0 CI1AR,78,23,CHRS(186) :FOR C

-1 TO 77:CHAR,C,l,CtiRS(183

):CHAR,C,23,CHRS(175)

PD 70 NEXTC:FOR t>2 TO 22:CHAR,0

,C,CHRS(116):CHAR,78,C,CHR
3(167);NEXTC

BE 80 COLOR S,4:DIM AS(1B),C(18)

QJ 90 CHAR,8,0," 128 SYSTEM ON *

1(1.2 SPACESjCOMMODORE
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(2 SPACES}128{2 SPACES}MEN

0(14 SPACES}64 SYSTEM ON I

3 ",1

JP 100 CHAR,0,24,"(S SPACESjUSE
(SPACEJSPACE BAR TO SELEC

T A FILE(2 SPACES):::::

(2 SPACESlPRESS RETURN TO
LOAD A PROGRAM{5 SPACES}

BS

AD

MD

GG

SB

FG

HA

JB

EH

HK

JC

RP

GG

AP

RR

JP

HE

MH

SB

PA

DQ
QJ

PG

SP

RH

GJ

GP

SP

MB

PK

EX

KJ

QP

RH

BF

OX

PR

QC

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

29 0

300

310

320

330

340

350

360

370

380

390

400

410

420

430

449

450

460

470

480

M=LEN(MS):N=M:M=H/2:M"INT

(M):M=40-M

COLOR 5,8:CHAR,M,2,MS:COL

OR 5,3:CHAR,M,3:FOR A-l 1

0 N:PRINT CHR$(184);

NEXTA:A-1:F-5:E-12:COLOR

lSPACE)5,14

READ ASIA)!IF ASIA)="-" T

HEN 190

G=G+1:C(A)=LEN(AS(A))

CHAR,E,F,ASIA):IF E-12 TH

EN E-45:ELSE E=12:IF E-12

THEN F-F+2

A=A+l:GOTO140

A=1:F»5:E-12:COLOR 5,5

IF A-G+l THEN A-l:F-5

CHAR,E-4,F," => ":CHAR,E+

C[A),F," <■ "

FOR D=E TO E+C{A):CHAR,D,

F+1:PRINT CHRS(134):NEXTO

GET ZS:IF ZS = "" THEN 220

IF ZS=CHRS(32) THEN 280:R

EM SPACE BAR

IF ZS-CHRSI13) THEN 430

IF ZS-"1" THEN 400

IF ZS-"3" THEN 360

IF ZSO"" THEN 22fl

H=H+1:CHAR,E-4,F,"

(4 SPACES)":CHAR,E+C(A),F
,"{4 SPACES)"1

FOR DC-E TO E+C[A):CHAR,D

C,F+1:PRINT " ":NEXTDC

IF H=G THEN 350

A=A+1

IF E-12 THEN E-45:ELSE E-

12

IF E-12 THEN F-F+2

GOTO 190

A=1:F=5:H-8:E-12:GOTO190

SCNCLR:COLOR 5,2:COLOR 6,

l:SL0W

PRINT "YOU ARE NOW IN THE

64 SVSTEH MODE. "

PRINT "SET YOUR MONITOR T

0 THE 40-COLUMN MODE."

GO64

COLOR 5,2:SLOW:SCNCLR

END

RESUME

SLOW:SCNCLR:COLOR 6,1:COL

OR 5,2

RUN(AS(A))

DATA PROGRAM 1:REM YOU MA

Y HAVE UP TO 18 DIFFERENT

PROGRAM NAMES HERE

DATA PROGRAM 2

DATA PROGRAM 3

DATA "-"

Anyone can use the program with

out knowing how it works. To substi

tute your own menu heading, change

the definition of M$ in line 20. To add

your own programs to the menu,

change the contents of the DATA state

ments at the end of the program.

If you make this program the first

file on a disk, you can press SHIFT-

RUN/STOP to load and run the menu.

For added flexibility, 1 generally use

several menus on the same disk. I use

one menu as the main menu and access

the others from it.

John R. Fisher

Kokomo, IN

This program is a real limesaver. We're

sure our 128 readers will appreciate it.

The 64 Bible

I have a fear of missing out on some tid

bit of information for the Commodore

64. That's why I subscribe to your mag

azine as well as every other C64 maga

zine. Even so, I get the feeling that

somewhere there exists a compendium

of information on the 64 that serious

programmers must possess and that

people like me are fed little dribbles

from this "good book" every month.

As for available literature, you

publish through COMPUTE! Books a

bunch on PEEKs and POKEs and ma

chine language. Yet, i keep finding

unmentioned PEEKs and POKEs in

programs, as well as SYS calls to Kernal

routines, that I can't decipher. Even

Commodore's own 64 Programmer's

Reference Guide, which I should think

would be the last word on the subject,

fails to mention many of these.

So, my question is this: Where the

heck can I get ALL of the information

on the 64 in one source? Where is the 64

bible?

Ben Johnson

Adjuntas, Puerto Rico

No book contains alt there is to know

about the 64. However, an informal sur

vey among the magazine staff revealed

that far and away the most popular book

on this subject is Sheldon Leemon's Map

ping the Commodore 64 and 64C from

COMPUTE! Books. The Anatomy of the

Commodore 64 from Abacus Software

comes in a distant second. Mapping de

scribes how most of the 64's important

memory locations are used by BASIC, the

operating system, and the input/output

chips. AppendixA of Anatomy contains a

commented disassembly of the 64's Kernal

and BASIC ROMs. Together, these two

come very close to being the 64 bible. 6

Do you have a qutstion or a problfflf? 
Have you discovered something that 
could Itelp otlter Commodore users? 
We wa"t to hear /rolll you. Write to 
Gautte Feellback, COMPUTE!', Ga
zette, P.O. Box 5406, Grtensbo ro, 
North Carolina 27403. We regret that, 
due to the volume 0/ mail receiped, we 
cannot rtspond individually to pro
gramming questions. 

DIsk Inrentorr Query 
In the December 1989 issue of Gllutte, 
the menu for the program Disk Inpen
tory has a SAVE AS AN ASCII F1LE op
tion but offers no corresponding WAD 
option. Have I missed something? 

A. C. Morrison 
Turlock, CA 

This program for the 64 lets you inventory 
II series of disks by filename and then sort, 
displllY, or prillt out the resulting list. As 
you melltioned, there's also an option to 
save tire invell/ory list to disk as all ASCII 
file. This optioll wa5 added 10 Ihe program 
50 that, if you wished, you could make 
changes 10 the list using a word processor 
before you print it out ({rom Ihe word pro· 
cessor). Of course, to do this, you'll need a 
word processor that call1Olid files that are 
in ASCII format (sequentilll files). 

128 HIghllghl-Bar Men. 
In the "feedback" column for October 
1989, there is a 64 program listing for a 
h ighl ight-bar menu . This got me to 
thinking that maybe there were some 
people out there who would like a simi
lar automatic menu for the 128'5 80-
column mode . So, I've written the 
following BASIC menu program. 

RD 10 REM 128 HIGIILIGIIT BAR MENU 
JC 26 MS·"PLACE YOUR HE~DtNG INS 

IDE THESE QUOTATION HARKS! . 
FG 30 CRAPHIC CLR:GRAPHIC 5 
PK 46 PAST:SCNCLR:TR~P S10:COLOR 

6 , 7 : COLOR 5 , 5 
MP 50 CHAR,0 , l , CHR$(l1l) : CIIIIR , 78 

,1 ,CIIRS (112) :CIlIIR, 0 , 23 , CIlR 
S (108) 

JR 611 CHAR , 78 ,23, C!lRS(186) : POR C 
-1 TO 77:CH"'R , C,1,CHRS(183 
I :CH"'R , C,2J,CHR5(l75) 

PO '0 NEXTC:POR C-2 TO 22 : CH"'R,II 
,C,CHRS (116) :CH"'R, 78 ,C , CHR 
S(167) :NEXTC 

BE 80 COLOR S ,4: 01M M(18) ,C(l8) 
OJ 90 CUAR ,0,0," 128 SYSTEM ON • 

1(12 SPACESlcOHMOOORE 
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{2 SPACES)128{2 SP ... CES)MEN 
U(14 SPACES)64 srSTEH ON • 
3 ", 1 

JP 199 CHAR , II , 24,"IS SPACtS)USE 
ISPACE)SPACE O ... R TO SE ttC 
T A PILEI2 SP ... CES} ::::: 
(2 SPACESlpRESS RETURN TO 

LOAD ... PROGRAMIS SPACES) 
• , 1 

ES 119 MzLEN(HS) :N·H : HzM/2:H·INT 
(M) : M-40-H 

...0 128 COLOR 5 , 8:CHAR ,M,2,MS : COL 
OR S , 3:cnA R, M, 3:POR A.l T 
o N: PRINT CHRS(184) ; 

HO 13 0 NEXT A: .... l:P-5:E-12:COLOR 
ISP"'Cr.}S,14 

GC 1411 READ A5(A):IP A$("')"" - " T 
HEN 189 

SE 1511 G·G+l:C( ... )·LEN( ... S("')) 
PG 1611 CH"'R,E,P , AS(A):IP E-12 TH 

EN E-4S : E1.SE E·12:1F E·12 
THEN P·P+2 

HII. 176 II-AtL:GOT01411 
JB IB0 A.l : P_S:E-12:COLOR 5 , 5 
EH 1911 IF A·G+l THEN ... -l : P·S 
HK 299 CHAR,E-4, P , " .> ":CHAR,E+ 

CIA) ,P," ( .... 
JC 219 FOR D·E TO E+C("'I:CHAR , O, 

F+l : PRINT CHRS(184) :NEXTD 
RP 229 GET ZS:tF ZS ..... THEN 2211 
GG 2311 IF ZS·CHRS(32) THEN 280:R 

EH SPliCE OAR 
loP 2411 IP ZS"CHR8(1l) THEN 4)0 
RR 259 lE' ZS."p THEN 4911 
JF 2611 IP ZS·"J" THEN 360 
HP 279 tP Z$(> "" THEN 228 
Mil 289 H·H+l: CH"'R , E-4 , F , " 

(4 SPACES)":CH",R,E+C("') , F 
," 14 SPACES}" 

SO 2911 POR OC·E TO E+C(A) :CHAR,D 
C,P+1:PRtNT .. -:NEXTDC 

PA 399 IP H·G TIIEN 359 
00 319 II .. At1 
OJ 3211 IP E.12 Til EN C-4S:ELSE E" 

12 
PC 339 IF E.12 THEN F·P+2 
SP 3 49 GOTO 1911 
RIt 359 II·1 : P-S:H-IJ:E·12 : GO'l'0191J 
GJ 369 SCNCLR : COLOR S ,2 : COLOR 6, 

1 : SLOW 
CP 370 PRINT "YOU ARE NOW IN THE 

64 SYSTEM MODE . " 
SP 3811 PRINT " SET YOUR HONITOR T 

o TilE '"-COLUHN MODE." 
HO )90 G064 
PK 406 COLOR 5,2 : SLOW: SCNCLR 
EX 419 END 
KJ 42" RESUME 
OP 43" SLOW:SCNCLR:COLOR 6 , 1:COL 

OR 5 , 2 
RH 4411 RUN (AS (A') 
OP 45" DATil PROGRAH l : REH YOU Mil 

Y HIIVE UP TO 18 DIFFERENT 
PROGRAM NIIHES II ERE 

QX 4611 DII.TII. PROGRAM 2 
PM 4711 DATA PROGRAH ) 
QC 491 nATA "-" 

Anyone can use the program with
out knowing how it works. To substi
tute your own menu heading. change 
the definition of M$ in line 20. To add 
you r own programs t o the menu, 

change the contents of the DATA state
ments at the end of the program. 

If you make this program the first 
file on a disk, you can press SHIFT
RUN/STOP to load and run the menu. 
for added flexibility, I generally use 
several menus on the same disk. I use 
one menu as the main menu and access 
the others from it. 

John R. fisher 
Kokomo, IN 

This program is a real timtsaver. Wt're 
sure our J28 readers will appreciate it. 

De 8. BIble 
I have a fea r of missing out on some tid· 
bit of infonnation for the Commodore 
64. That's why I subscribe to your mag
azine as well as every other C64 maga
zine. Even so, I get the feeling that 
somewhere there exists a compendium 
of infonnation on the 64 that serious 
programmers must possess and that 
people like me are fed little dribbles 
from this "good book" every month . 

As for available literature, you 
publish through COMPUTE! Books a 
bunch on PEEKs and POKEs and ma
chine la nguage. Yet, I keep finding 
unmentio ned PEEKs and PO KEs in 
programs, as well as SYS calls (0 Kemal 
routines, that I can't decipher. Even 
Commodore's own 64 Programmer's 
Reference Guide, which I should think 
would be the last word on the subject, 
fails to mention many of these. 

So, my question is this: Where the 
heck can I get ALL of the infonnation 
on theM in onesoun:e? Where is the 64 
bible? 

Ben Johnson 
Adjuntas, Puerto Rico 

No book contains all thae is 10 know 
about Ihe 64. Haweva, lin illformal sur
vey among the magazine stll/f revealed 
that fllr and away the most popular book 
on this subject is Sheldon Leemon's Map
ping the Commodore 64 and 64C from 
COMPUTE! Books. The Anatomy of the 
Commodore 64 from Abacus Softwilre 
comes ill a dis tallt secolld. MappIng de
scribes how most of the 64's important 
memory 10CQtions are used by BASIC, the 
operating system, and the input/output 
chips. Appendix A 0/ Anatomy contains a 
commented disassembly of the 64's Kernlll 
alld BASIC ROMs. Togel/ler, these two 
come very close 10 being tile 64 bible. 6 
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Our goat was to design a reasonably priced drive which was easy to
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A Telepresence In Cyberspace

Fred D'lgnazlo

William Gibson, in his award-winning

novel Neuromanccr {Ace, 1985), writes

about a future world in which keyboard

cowboys can plug into global computer

networks and "ride" their computers

like galloping horses through three-

dimensional cyberspace.

Traveling through cyberspace is

the out-of-body experience that mystics

and New Age believers have been

searching for. Actually, cyberspace and

a related concept, cybertime, are noth

ing new. Whenever you talk on the

phone, you are traveling through cy

berspace; whenever you correspond

with someone via electronic mail, you

are voyaging through both cyberspace

and cybertime.

Journeys of this sort used to be

nothing more than acts of imagination.

Thanks to computers and telecommu

nications, they're real.

Think about what it takes to corre

spond by paper with someone who

lives far away, say, your sister. As you

write to her, you are imagining that she

is in front of you and you are talking

with her. When you receive a return let

ter from her, you use the same mental

model. You imagine that she is physi

cally nearby and the two of you are

having a conversation. If your imagina

tion is especially vivid, you can see her

face, hear her voice, and even describe

what she is wearing. What you are

imagining is a telepresence—-a person

who is physically remote but who ap

pears to be nearby.

In telephone conversations, the

experience of telepresence is real but

monosensory. You can't see the other

people; they can't see you. You can't

touch them {despite what AT & T says),

and they can't touch you. But you can

hear them, and they can hear you. And

after a conversation, you have this un

canny feeling that the distance between

you is just a state of mind and that you

could really reach out and touch the

person at the other end of the line.

Virtual Reality

Time and space displacement are get

ting to be commonplace and conven

ient. For example, 1 used to play phone

tag with business contacts. I'd call, and

they'd be out. Then they'd call, and I'd

be out. This sort of runaround might
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last for days. Now I've switched to fax

and electronic mail. I write a letter to

someone and—zip!—it's in his or her

mailbox in an instant. Or I send some

one a fax, and the paper rolis into his or

her office moments later.

We are not in the same place at the

same time; we are not even in different

places but in contact at the same time.

Yet we still manage to carry on a con

versation. And we think nothing of it!

Similarly, I used to miss my favor

ite TV programs because I was busy, or

I had to take the kids somewhere, or the

programs came on too late for me to

watch. Now I just set my VCR, and—

voila!—I come back a while later, and

the VCR has captured my program.

We are witnessing

the birth of a new

form of reality.

This sort of time and space dis

placement is growing commonplace,

but it is really quite amazing. Even

more amazing is the way we noncha

lantly accept it. Do we ever think what

all this is doing to our minds?

What we are witnessing is the birth

of a new form of reality—virtual reality.

In a world of virtual reality, people

don't need to witness things in person

to be a part of them. They can partici

pate in events, occasions, and in each

other's lives even though they are re

mote—in time, in space, or both.

We've been living through a frag

ment of virtual reality for years, from

the development of writing to the in

vention of the printing press, the wire

less, radio, TV, satellite communica

tions, fiber optics, and so on. This is the

one-way world of spectator virtual reali

ty. Events can take place on the other

side of the globe, and we can expe

rience them via the newspaper, listen to

them on the radio, or watch them on

TV. As technology has become more

powerful, our "tele-experiences" have

become multisensory and we've been

able to live through these remote expe

riences in realtime. Americans in the

1940s listened to World War II on the

radio; in the 1960s we watched the

Vietnam War on TV. In the 1980s we

experienced global events—the Beijing

massacre, the Northern California

earthquake, the revolutions in Eastern

Europe—as they occurred, with more

information, more vividness and mean

ing, than did many of the participants

who experienced the events firsthand.

Live, In Person

With the invention of computers and

two-way mass telecommunications, we

are now entering a new era—an era of

participatory virtual reality. Not only

can events and persons be broadcast

into our lives, but we can reciprocate.

They can touch us, we can touch

them—through sounds, images, and

voices. We can also enter the world of

cybertime and experience events out

side of realtime, even as we can now

experience them remotely in real space.

For example, I've never met Hulio,

a seventh grader at an inner-city school

in Memphis, Tennessee. But two years

ago, when Hulio was only in fifth

grade, he visited my living room in East

Lansing, Michigan. Physically, Hulio

never left his classroom; but his tele

presence, in the form of his image (digi

tized on his classroom computer and

transmitted by modem to my com

puter) appeared on my computer moni

tor. The experience was extraordinary.

Perhaps because of the expression on

Hulio's face—his eyes, his smile—1 felt

he was really there with me. I respond

ed by digitizing my ten-year-old

daughter, Catie, and instantly transmit

ting her image and one of her poems to

Hulio and his classmates in Memphis.

Another example of mutual tele

presences occurred when we invited the

famous science-fiction writer Isaac

Asimov to be our teacher for a day in a

high-school classroom in San Jose, Cal

ifornia. Asimov, who hates to fly and

who would never consent to visiting us

in person, was sitting in a studio in

Manhattan, just a few blocks from his

apartment. The students and I were sit

ting in a classroom at the other end of

the continent. But we were mutual tele

presences—we became real to Asimov;

Asimov became real to us.

Next month, I'll continue exploring

virtual reality with you, and I'll describe

a telewedding and telechristening that

my family and I created recently. fl

Fred D'ianazia 

William Gibson, in his award·winning 
novel NeuronlllllCtr (Acc, 1985), writes 
about a future world in which keyboard 
cowboys can plug into global computer 
networks and "ride" their computers 
like galloping horses through three
dimensional cyberspace. 

Traveling through cyberspace is 
the out-of-body experience that mystics 
and New Age believe rs have been 
searching for. Actually, cyberspace and 
a related concept, cybertime, are noth
ing new. Whenever you talk on the 
phone, you are traveling through cy
berspace; whenever you correspond 
with someone via electronic mail, you 
are voyaging through both cyberspace 
and cybertime. 

Journeys of this sort used to be 
nothing more than acts of imagination. 
Thanks to computers and telecommu
nications, they're real. 

Think about what it takes to corre
spond by paper with someo ne who 
lives far away, say, your sister. As you 
write to her, you are imagining that she 
is in front of you and you are talking 
with her. When you receive a return let
ter from her, you use the same mental 
model. You imagine that she is physi
cally nearby and the two of you are 
having a conversation. If your imagina
tion is especially vivid, you can see her 
face, hear her voice, and even describe 
what she is wearing. What you a re 
imagining is a ttlepresence-a person 
who is physically remote but who ap
pears to be nearby. 

In telephone conversations, the 
experience of telepresence is real but 
monosensory. You can't see the other 
people; they can't see you. You can't 
touch them (despite what AT &: T says), 
and they can't touch you. But you can 
hear them, and they can hear you. And 
after a conversation, you have this un
canny feeling that the distance between 
you is just a stale of mind and that you 
could really reach out and touch the 
person at the other end of the line. 

Virtual Reallly 
Time and space displacement are get
ting to be commonplace and conven
ient. For example, I used to play phone 
tag with business contacts. I'd call , and 
they'd be oul. Then they'd call, and I'd 
be out. This sort of runaround might 
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last for days. Now I've switched to fax 
and electronic mail. I write i[l letter to 
someone and-zip!-it's in his or her 
mailbox in an instant. Or I send some
one a fax, and the paper rolls into his or 
her office moments later. 

We are not in the same place at the 
same time; we are not even in different 
places but in contact at the same time. 
Yet we sti ll manage to carry on a con
versation. And we think nothing of it! 

Similarly, I used to miss my favor
ite TV programs because I was busy, or 
I had to take the kids somewhere, or the 
programs came on too late for me to 
watch. Now I just set my VCR, and
voihi!-J come back a while later, and 
the VCR has captured my program. 

We are witnessing 
the birth of a new 

form of reality. 

This sort of time and space dis
placement is growing commonplace, 
but it is really quite amazing. Even 
more amaZing is the way \\'e noncha
lantly accept it. Do we ever think what 
all this is doing to our minds? 

What we are witnessing is the birth 
of a new form of reality-virtual reality. 
In a world of virtual reality, people 
don't need to witness things in person 
to be a part of them. They can partici
pate in events, occasions, and in each 
other's lives even though they arc re
mote-in time, in space, or both. 

We've been living through a frag
ment of virtual reality for years, from 
the development of writing to the in
vention of the printing press, the wire
less, radiO, TV, satel.li te communica
tions, fiber optics, and so on. This is the 
one-way world of spectlltar virtual reali
ty. Events can take place on the other 
side of the globe, and we can expe
rience them via the newspaper, listen to 
them on the radio, or watch them on 
TV. As technology has become more 
powerful, our "tele--experiences" have 
become multisensory and \\'e've been 
able to live through these remote expe
riences in realtime. Americans in the 
1940s listened to World War II on the 

radio; in the 1960s \\-'C watched the 
Vietnam War on TV. In the 1980s we 
experienced global events-the Beijing 
massac re, the Nort hern California 
earthquake, the revolutions in Eastem 
Europe-as they occurred, with more 
infonnation, more vividness and mean
ing, than did many of the participants 
who experienced the events firsthand. 

LIve. In Person 
With the invention of computers and 
two-way mass telecommunications, we 
are no\" entering a new era- an era of 
participatory virtual reality. Not only 
can events and persons be broadcast 
into our lives, but \\-'C can reciprocate. 
They can touch us, we can touc h 
them-through sounds, images, and 
voices. We can also enter the world of 
cybertime and experience events out
side of realtime, even as \\'e can now 
experience them remotely in real space. 

For example, I've never met Hulio, 
a seventh grader at an inner-city school 
in Memphis, Tennessee. But two years 
ago, when Hulio was on ly in fifth 
grade, he visited my living room in East 
lanSing, Michigan. PhYSically, Hu lio 
never left his classroom; but his tele
presence, in the fonn of his image (digi
tized on his classroom computer and 
transmitted by modem to my com
puter) appeared on my computer moni
tor. The experience was extraordinary. 
Perhaps because of the expression on 
Hulio's face-his eyes, his smile-l felt 
he was really there with me. I respond
ed by digitizing my ten-yea r-old 
daughter, Catie, and instantly transmit
ting her image and one of her poems to 
Hulio and his classmates in Memphis. 

Another example of mutual tele
presences occurred when we invited the 
famous science-fiction writer Isaac 
Asimov to be our teacher for a day in a 
high-school classroom in San Jose, Cal
ifornia. Asimov, who hates to fly and 
who would never consent to visiting us 
in person, was sitting in a studio in 
Manhattan, just a few blocks from his 
apartment. The students and I were sit
ting in a classroom at the other end of 
the continent. But we were mutual tele
presences-we became real to Asimov; 
Asimov became real to us. 

Next month, I'll continue exploring 
virtual reality with you, and I'll describe 
a telewedding and telechristening that 
my fa mily and I crea ted recently. G 



Mere's the News

Rhett Anderson

Have you ever noticed that computers

are in the news all the time? Give me a

decent-sized daily newspaper, and I'll

find at least one story that has some

thing to do with computers.

As I write this, computers are all

over the news. Hackers on trial. IBM

falling from grace on Wall Street. Apple

posting losses. Viruses attacking com

puters. (It all sounds like bad news,

doesn't it? It must be true that good

news doesn't sell.)

Those of you who followed the

Nintendo-versus-64 debate might be

interested in an article by L. Gordon

Crovitz in the Wall Street journal

(Wednesday, January 17, 1990). Your

local library may have it on microfilm.

The article discusses the lawsuits

and political maneuvering going on be

tween Nintendo and Atari. But not Jack

Tramiel's Atari. The grand old man of

the 8-bit Commodore bought the com

puter division, not the coin-op game

division, which is doing the suing.

As an aside {it's getting confusing

already), it's been alleged that Jack

Tramiel squeezed Epyx out of business

and took over the Handy hand-heId

game system, which became the Atari

Lynx. The Lynx makes Nintendo's

GameBoy look like last year's Cheez-

Whiz, but Atari had problems getting

enough color LCD screens, so the

GameBoy got a head start. That's the

problem Tramiel's Atari is having with

Nintendo. Now back to the other Atari.

Atari Games has a subsidiary

named Tengen. Tengen was a Nin

tendo licensee. But Atari doesn't like

the way Nintendo operates. Nintendo

game cartridges must contain a propri

etary chip. Since Nintendo is the only

producer of this chip, it's able to control

the quality of the games produced for

the NES. Tengen found a way around

the system (I assume by reverse-

engineering the chip) and decided to re

lease its games. Evidently, it figured it

might as well also sue Nintendo in a

preemptive strike. The grounds for the

suit was that Nintendo is a monopoly

and is a racketeering enterprise.

In his article, Mr. Crovitz makes

the point that if this is a monopoly, it's a

strange one. After all, Nintendo created

the current videogame boom despite

the mess that Atari left behind. Remem

ber when Atari was the dominant force

in the market? And there's nothing to

stop Atari from creating a new game

machine that employs a lockout chip.

Now, the reason I bring this up is

that there's a rumor going around that

Commodore has been showing a game

system based on the Amiga 500. It's

clearly too late to base a game system

on the 64. That's something Commo

dore thought about way back when it

released the.64. There's even a POKE

you can do to place the 64's memory

into Max configuration (Max was, evi

dently, the working name for the game

machine). The 64 can't possibly com

pete as a new game system against the

superior graphics and sound of the

Sega Genesis and NEC TurboGrafix.

(But see "Commodore Bundles Up for

Winter" in this issue's "Commodore

Clips" for Commodore's alternative to

a 64 game machine.)

The real surprise to the Amiga

game system is that it includes a CD

player. I suppose the machine will in

clude the capability of overlaying com

puter graphics on live-action CD video.

It will doubtless include CD audio.

Wait, did I say that was the real sur

prise? I was wrong—here's the real sur

prise: Early reports have the cost at

$600! Would you pay $600 for a game

machine? Commodore, this had better

be good.

It Happens to Ihe Best of Us

AT & T had a computer problem. A

programming bug convinced the call-

switching network that the system was

overloaded. Long-distance callers were

greeted by the message "All circuits are

busy. Please try your call again." Sup

posedly, most callers were able to get

through after a few calls, but I gave up

after about six tries. Interested in the

problem (I had no idea it was national),

I waited on the line for a while and

heard a number—something like 63782.

It reminded me of the Macintosh's sys

tem error number and the Amiga guru

number. Perhaps AT & T uses the

number for debugging purposes.

The CEO of AT & T held a press

conference the next day and then

showed up on the "MacNeil/Lehrer

NewsHour" to explain that he was very

concerned. He should be. His compa

ny's advertisements go on and on about

AT & T's reliability. The competition

(US Sprint and MCI) declined to pick

on the phone giant, perhaps fearing

that future snafus of their own would

come back to haunt them.

David Letterman's Top Ten new

slogans for AT & T included the pro

vocative "Let your fingers do some

thing else."

AT & T was planning to offer a day

of cheap long-distance calling to make up

for the software error. You can bet that

AT & T's programmers are getting ready

for a quality crackdown. Hmmm. Maybe

UNIX isn't all it's cracked up to be.

No Thanks for the Memories

U.S. Memories, a cooperative venture

made up of several of this country's top

computer makers, has folded. The ven

ture was started to pull Japanese DRAM

manufacturer's fingers off U.S. com

puter maker's necks. The Japanese

stranglehold on RAM chips occurred as

U.S. manufacturers got out of the busi

ness. The price of DRAMs was going up

and up, so creating U.S. Memories

seemed like a good idea. But guess

what? When U.S. Memories was on the

scene, DRAM prices went back down.

Now that U.S. Memories is gone, prices

are headed back up. Seems like U.S.

Memories was a good idea after all.

Coffee-Break Spies
How would you like to be spied on at

work? If you were an Apple employee,

you might be thinking about that right

now. When one of Apple's never-ending

stream of new-and-improved-and-

more-expensive Macintoshes showed

up in trade magazines before it was sup

posed to, Apple called in the FBI. Or

rather, it called upon former FBI agents

now on its staff. It worked. They

plugged the leak. Should 1 feel old for

remembering when Apple employees

wore blue jeans and T-shirts and let ev

eryone know what they were working

on? Apple's wondering why it's not do

ing so well financially any more. Say, I

can think of one reason. Put a spy on my

back and see how productive I become.

The Usual Pleading

Well, that's the news for this month. If

you find an interesting story about

computers, clip it and send it to me. Be

sure to include the name of the publica

tion and the date. And be sure to in

clude your own name as well. 6
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Rhen Anderson 

Have you ever noticed that computers 
are in the news all the time? Give me a 
decent-sized daily newspaper, and I'll 
find at least one story that has some
thing to do with computers. 

As I write this, computers are all 
over the news. Hackers on trial. IBM 
falling from grace on Wall Street. Apple 
posting losses. Viruses attacking com
puters. (It all sounds like bad news, 
doesn't it? It must be true that good 
news doesn't sell.) 

Those of you who followed the 
Nintendo-versus-64 debate might be 
interested in an article by L. Gordon 
Crovitz in the Wall Street Journal 
(Wednesday, January 17, 1990). Your 
local library may have it on microfilm. 

The article discusses the lawsuits 
and political maneuvering going on be
tween Nintendo and Alari. But not Jack 
Tramiel's Atari. The grand old man of 
the 8-bit Commodore bought the com
puter division, not the coin-op game 
division, which is doing the suing. 

As an aside (it's g!!tting confu~ing 
already), it's been alleged that Jack 
Tramiel squeezed Epyx out of business 
and took over the Handy hand-held 
game system, which became the Atari 
Lynx. The Lynx makes Nintendo's 
GameBoy look like last year's Cheez
Whiz, but Atari had problems getting 
enough color LCD screens, so the 
GameBoy got a head start. That's the 
problem Tramiel's Atari is having with 
Nintendo. Now back to the other Alari. 

Atari Games has a subSidiary 
named Tengen. Tengen was a Nin
tendo licensee. But Atari doesn't like 
the way Nintendo operates. Nintendo 
game cartridges must contain a propri
etary chip. Since Nintendo is the only 
producer of this chip, it 's able to control 
the quali ty of the games produced for 
the NES. Tengen found a way around 
the system (\ assume by reverse
engineering the chip) and decided to re
lease its games. Evidently, it figured it 
might as welI also sue Nintendo in a 
preemptive strike. The grounds for the 
suit was that Nintendo is a monopoly 
and is a racketeering enterprise. 

In his article, Mr. Crovitz makes 
the point that if this is a monopoly, it's a 
strange one. After all, Nintendo created 
the current videogame boom despite 
the mess that Atari left behind. Remem-

ber when Atari was the dominant force 
in the market? And there's nothing to 
stop Atari from creating a new game 
machine that employs a lockout chip. 

Now, the reason I bring this up is 
that there's a rumor going around that 
Commodore has been showing a game 
system based on the Amiga 500. It's 
clearly too late to base a game system 
on the 64 . That's something Commo
dore thought about way back when it 
released the .64. There's even a POKE 
you can do to place the 64's memory 
into Max configuration (Max was, evi
dently, the working name for the game 
machine). The 64 can't possibly com
pete as a new game system against the 
superio r graphicS and sound of the 
Sega Genesis and NEC TurboGrafix. 
(But see "Commodore Bundles Up for 
Winter" in this issue's "Commodore 
Clips!' for Commodore's alternative 10 
a 64 game machine.) 

The rea l surprise to the Amiga 
game system is that it includes a CD 
player. I suppose the machine will in
clude the capability of overlaying com
puter graphics on live-action CD video. 
It will doubtless include CD audio . 
Wait, did I say that was the real sur
prise? I was wrong-here'S the real sur
prise: Early reports have the cost at 
$600! Would you pay $600 for a game 
machine? Commodore, this had better 
be good. 

II Happens 10 Ihe Besl ., US 
AT & T had a computer problem. A 
programming bug convinced the call
switching network that the system was 
overloaded. Long-distance callers were 
greeted by the message " All circuits are 
busy. Please try your call again." Sup
posedly, most callers \-VCre able to get 
through after a few calls, but I gave up 
after about six tries. Interested in the 
problem (I had no idea it was national), 
I waited on the line for a while and 
heard a number-something like 63782. 
It reminded me of the Macintosh's sys
tem error number and the Amiga guru 
number . Per haps AT & T uses the 
number for debugging purposes. 

The CEO of AT & T held a press 
conference the next day and then 
showed up on the "MacNeil/Lehrer 
NewsHour" to explain that he was very 
concerned. He should be. His compa
ny's advertisements go on and on about 
AT & T's reliability. The competition 

Here's the News 
(US Sprint and MCI) declined to pick 
on the phone giant, perhaps fearing 
that future snafus of their own would 
come back to haunt them. 

David Leiterman's Top Ten new 
slogans for AT & T included the pro
vIXative "Let your fingers do some
thing else." 

AT & T was planning to offer a day 
of cheap long-distance calling to make up 
for the software error. You can bet that 
AT & 1's programmers are getting ready 
for a quality crackdown. Hmmm. Maybe 
UNIX isn't all it's cracked up to be. 

No Thanks lor the Memories 
U.S. Memories, a cooperative venture 
made up of several of this country's top 
computer makers, has folded. The ven
ture was started to pull Japanese DRAM 
manufacturer'S fingers off U.S. com
puter maker's neck s. The Japanese 
stranglehold on RAM chips occurred as 
U.s. manufacturers got oul of the busi
ness. The price of DRAMs was going up 
and up, so creating U.S. Memo ri es 
seemed like a good idea. But guess 
what? When U.S. Memories was on the 
scene, DRAM prices went back down. 
Now that U.S. Memories is gone, prices 
are headed back up. Seems like U.S. 
Memories was a good idea after alL 

CoHee-Break Spies 
How would you like to be spied on at 
work? If you were an Apple employee, 
you might be thinking about that right 
now. When one of Apple's never-ending 
stream of new-and-improved-and
more-expensive Macintoshes showed 
up in trade magazines before it was sup
posed to, Apple called in the FBI. Or 
rather, it called upon former FBI agents 
now on its s taff . It worked. They 
plugged the leak. Should I feel old for 
remembering when Apple employees 
wore blue jeans and T-shirts and let ev
eryone know what they were working 
on? Apple's wondering why it's not do
ing so well financially any more. Say, I 
can think of one reason. Put a spy on my 
back and see how productive I become. 

The Usual Pleading 
Well, that's the news for this month. If 
you find an interesting story about 
computers, clip it and send it to me. Be 
sure to include the name of the publica
tion and the date. And be sure to in
clude your own name as well. G 
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Joysticks

Larry Cotton

Over the last several months, we've

covered most of BASIC'S lesser-known

commands. Now let's put our knowl

edge to work as we examine the ubiqui

tous joystick.

Simpler joysticks are really only

five switches and two actuators in a

box. When you plug a joystick into your

computer and push the stick or press

the fire button, you're just turning on

switches. When you release the stick

and button, all the switches turn off.

Usually, more than one switch can be

turned on at a time, such as the north

and west (up and left) switches.

Heading the Slicks

To determine the direction in which a

joystick is being pushed, we read the

port into which the stick is plugged.

Each port, on both the 64 and the 128,

is represented by a single memory loca

tion—56321 for port 1 and 56320 for

port 2.

You may have heard that the best

way to read the joysticks is in machine

language rather than in BASIC. Fastest,

yes, but not necessarily the best.

Usually, only the results of pressing the

joystick need to be in machine language.

Let's not make this any more com

plicated than it needs to be. The 64 and

128 user manuals suggest using PEEK

and AND when determining the posi

tion of the joysticks. But, for our pur

poses, we can get away with just

PEEKing. To read port 1 (memory loca

tion 56321),. enter

10 ]S = 56321

20 PRINT PEEK(JS):GOTO 20

Remember that we use PEEK to

look at a particular memory location—

perfect for reading the joystick ports. If

you run this, you'll see a string of 255s

on your screen. This tells you that none

of the joystick switches are on or that

the joystick isn't plugged in. If the latter

is true, grab a joystick and plug it into

port 1 (the port nearest you on the right

side of the computer). Then move the

stick about and press the fire button. As

the program runs, observe the results.

You'll notice that a unique number

appears as you move the stick in each

direction. Press the fire button and

you'll see another number. Did you

also notice that when you pressed it
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west (to the left), you saw a string of

251s that printed much slower? I'll ex

plain this phenomenon in a minute.

Now, plug your joystick into port 2

(next to the power-supply port). To

read it, change line 10 to

10 JS-56320

Move the stick or press the fire but

ton. You'll see another series of num

bers. The accompanying table shows

the directional numbers that are re

turned and also lists the keyboard

equivalents. (The keyboard equivalents

are rarely used, but they might come in

handy if you don't want to take the

time to plug in a joystick.)

The letters N, E, S, and W in this

table represent up, right, down, and

left, respectively. Logo refers to the key

with the Commodore logo on it at the

extreme lower left of the keyboard.

Notice that the table shows only

the basic directions the stick can be

moved and the fire button can be

pressed. The computer can also sense

combinations, such as northwest (up

and left) or southeast (down and right),

plus it can distinguish when the fire

button is being pressed either with the

basic directions or with the combina

tions. I won't list all the possibilities

here, but feel free to experiment.

The keyboard equivalents seem to

be pretty random but are related to the

way the keyboard is wired. That's why,

when you press the joystick to the left,

the string of numbers slows down, just

as a BASIC program listing would if

you pressed the CTRL key.

BASIC 7.0 (on the 128) includes

special joystick functions. However, to

keep this column as generic as possible,

we won't discuss those here.

Here's a classic program—pretty

much useless in a practical sense—

which illustrates how to read port 1.

10 JS-S6321;NP-255:N-254rE-247:

S-253: W-251:F-239

20 K-PEEK(JS):IF K-NP THEN 20

30 IF K-N THEN PR1NT"NORTH"

40 IF K-E THEN PRINT'EAST"

50 IF K-S THEN PK1NT"SOUTH"

60 IF K-W THEN PRINT"WEST"

70 IF K-F THEN PRINT'TIRE"

80 GOTO 20

This program loops at line 20 until

you move the stick or press the fire but

ton. To read port 2, change line 10 to

10 JS-56320:NP-127:N-126:E-119:

S-125:W-123:F-lll

That's all there is to it!

lisas for Joysticks
What uses do the joysticks and their

ports have? Actually, all sorts of things.

One of the most common is to move

sprites. (Sprites, as you probably know

by now, are special programmer-defin

able shapes, such as aliens and rockets,

which can be displayed anywhere on

the screen, independent of text or any

other graphics.) But there are many

more uses, such as with pixel-by-pixel

drawing on the high-resolution screen

or for pointing within menus.

Personally, i don't like to mix joy

stick and keyboard commands. Having

to put down the controller to press a

key on the keyboard is inconvenient

and time-consuming. The best way to

use the stick is for everything—choos

ing items from a menu, shooting the

aliens, drawing, dragging musical

notes, or whatever.

Here's how to increment or decre

ment numbers one at a time with a joy

stick plugged into port 2:

1OJS-5632O:NP-127:N-126:E-119:

S-125:W-123:F-111

contliwsii on page IS »

Direction

N

E

S

W

Fire

No Press

Joystick Directional Numbers

Port 1 156321)

Number

254

247

253

251

239

255

Keyboard

1

2

Left arrow

CTRL

Space

None

and Keyboard Equivalents

Direction

N

E

S

W

Fire

None

Port 2 (56320)

Number

126

119

125

123

111

127

Keyboard

Logo and f3

Logo and H

Logo and 5

Logo and F

Logo and K

None

Larry canon 
Over the last several months, we've 
covered most of BASIC's lesser-known 
commands. Now let's put our knowl· 
edge 10 work as we examine the ubiqui
tous joystick. 

Simpler joysticks are really only 
five switches and Iwo actuators in a 
box. When you plug a joystick into your 
computer and push the stick or press 
the fire button, you're just turning On 
switches. When you release the slick 
and bulton, all the switches tum off. 
Usually. morc than one switch can be 
turned on at a time, such as the north 
and west (up and left) switches. 

Reading II. Stick. 
To determine the direction in which a 
joystick is being pushed, .... -e read the 
port into which the stick is plugged. 
Each port. on both the 64 and the 128, 
is represented by a single memory loca
tion-56321 for port 1 and 56320 for 
port 2. 

You may have heard that the best 
way to read the joysticks is in machine 
language rather than in BASIC. Fastest, 
yes, but not necessarily the best . 
Usually, only the usulls of pressing the 
joystick need to be in machine language. 

Let's not make this any more com
plicated than it nms to be. The 64 and 
128 user manuals suggest using PEEK 
and AND when detennining the posi
tion of the joysticks. But, [or our pur
poses, we can gel away with just 
PEEKing. To read port 1 (memory loca
tion 56321) ... enler 

10 J5-56321 
20 PRINT PEEKOS}:COTO 20 

Remember that .... 'C use PEEK to 
look at a particular memory location
perfect for reading the joystick ports, If 
you run this, you'll see a string of 255s 
on your screen. This tells you that none 
o[ the joystick switches are on or that 
the joystick isn't plugged in. If the latter 
is true, grab a joystick and plug it into 
port 1 (the port nearest you on the righl 
side of the computer). Then move the 
stick about and press Ihe fire button. As 
the program runs, observe the results. 

You'll notice that a unique number 
appears as you move the stick in each 
direction. Press the fire button and 
you'll see another number. Did you 
also notice that when you pressed it 
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BAS I t 
west (to the left), you saw a string of 
2515 that printed much slower? I'll ex
plain this phenomenon in a minute. 

Now, plug your joystick into port 2 
(next to the power·s upply port). To 
read it , change line 10 to 

10 JS-56320 

Move the stick or press the fire but
ton. You'll see another series of num
bers. The accompanying table shows 
the directional numbers that are re
turned and also lists the keyboard 
equivalents. (The keyboard equivalents 
are rarely used, but they mighl come in 
handy if you don' t want to take the 
time to plug in a joystick.) 

The letters N, E, 5, and W in this 
table I1!present up, right, down, and 
left, respectively. Logo refers to the key 
with the Commodore logo on it at the 
exlreme 10 .... 'Cr left of the keyboard. 

Notice that Ihe table shows only 
the basic directions the stick can be 
moved and the fire button ca n be 
pressed. The computer can also sense 
combinations, such as northwest (up 
and left) or southeast (down and right), 
plus it can d istinguish when the fire 
button is being pressed either with the 
basic directions or with Ihe combina
lions. I won't list all the possibilities 
here, but feel free to experiment. 

The keyboard equivalents seem to 
be pretty random but are related to the 
way the keyboard is wired. That's why, 
when you press the joystick to the left, 
the string of numben slows down, just 
as a BASIC program listing would if 
you pressed the CTRL key. 

BASIC 7.0 (on the 128) includes 
special joystick functions. Ho .... 'Cver, 10 

keep this column as generic as possible, . 
.... 'C won't discuss those here. 

Here's a classic program-pretty 
much useless in a practical sense
which illustrates how to read port 1. 

Port 1 (563211 

Direction Number Keyboud 

N ,.. I 

• 241 2 
5 253 L"'~ 
W 251 crRL 

Fire ". Spue 
No Prell 25S None 

Jovstlcks 
10 JS -56321:NP-2SS:N-2S4:E- 247: 

S-253: W-251:F -239 
20 K-PEEK(JS): IF K-NP THEN 20 
30 IF K-N THEN PRINT"NORTH" 
~ IF K-E THEN PRINT"EAST" 
SO IF K-5 THEN PRINT"SOUTIf" 
60 IF K-W THEN PRINT"WE5T" 
70 IF K-F THEN PRINT"FIRE" 
80 cora 20 

This program loops at line 20 until 
you move thc stick or press the fire but
ton. To read port 2, change line 10 to 

10 JS -S6320:NP-127:N-126:E-119: 
S-I25:W-l23:F-lll 

That's all there is to it! 

Use. lor Jo"lIck. 
What uses do the joyslicks and their 
ports have? Actually, all sorts of things. 
One of Ihe most common is to move 
sprites. (Sprites, as you probably know 
by now, are Special programmer-defin
able shapes, such as aliens and rockets, 
which can be displayed any ..... here on 
the screen, independent of texl or any 
other graphics.) But there are many 
more uses, such as with plxel-by-pixel 
drawing on the high-resolution screen 
or for pointing within menus. 

Personally, I don't like to mix joy
stick and keyboard commands. Having 
to put down the controller to press a 
key on the keyboard is inconvenient 
and time-consuming. The best way to 
use the stick Is for everything--choos
ing Items from a menu, shooting the 
aliens, drawing, dragging musical 
notes, or whatever. 

Here's how to increment or decre
ment numbers one at a time with a joy
stick plugged into port 2: 

10 JS-S6320:NP - 127:N-126:E-119: 
S- I25:W-I23:F - lI1 

Cllt/ • .,II •• ",." I> 

Port 2 (56320) 

Dlrtdlon Number Keyboard 

N 126 t.oso and '3 

• 119 1.080 uad H 
5 125 Logo and 5 
W 123 Logo .nd F 
Fl~ III Logo and K 

Non .. 121 None 
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Now there's a way to get all the exciting, fun-filled programs of
COMPUTE!* fiazefte-already on dfsk—with COMPUW.'s

Gazette Dfsk.

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

tested 51/4-inch floppy disk guaranteed to run on your Commodore

64, or Commodore 128 personal computer.

COMPUTE!* Gazette Disk brings you all the latest, most chal

lenging, most fascinating programs published in the corresponding
issue of COMPUTE!* 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

programs which appear in COMPUTE!* CazeHe-programs like

SpeedScript 128, Arcade Volleyball, 3-D Sprites, Sketch Pad, Sound
Manager, 1541 Speed and Alignment Tester, and hundreds more.

So don't waste another moment. Subscribe today to COMPUTE!*
Gazette Disk at this money-saving price. Take a full year's

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

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

enclosed card now.

Individual Issues of the Disk are available for $12.95 (plus
$2.00 shipping and handling) by writing us at P.O. Box 5188

Greensboro, N.C. 27403.
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Now Get Inside Your Commodore with 
COMPUTEt's Gazette Disk. 

Now there's a way to get all the exciting, fun·filled programs of 
COMPUTfI's Gazette-already on disk-with COMPUTfI's 
Gazette Disk. 
Subscribe today, and month after month you'll get a new, fully· 
tested 5V,·inch floppy disk guaranteed to run on your Commodore 
64, or Commodore 128 personal computer. 
COMPUTfI's Gazette Disk brings you all the latest, most chal· 
lenging, most fascinating programs published in the corresponding 
issue of CDMPUTEI's Gazette. So instead of spending hours typing 
in each program, now all you do is insert the disk ... and your 
programs load in seconds. 
RESULT: You have hours more time to enjoy all those great 
programs which appear in CDMPUTE!'s Gazette-programs like 
SpeedScript 128, Arcade Volleyball , 3·0 Sprites, Sketch Pad, Sound 
Manager, 1541 Speed and Alignment Tester, and hundreds more. 
So don't waste another moment. Subscribe today to COMPUTE!'! 
Gazette Disk at this money·saving price. Take a full year's 
subscription for just $69.95. You save 55% off the single issue 
price. Subscribe for two years and save even more! Return the 
enclosed card now. 

fndlvtduallssues af the Disk are avaUable far $12.95 (plus 
$2.00 shipping and handling) by writing us at P.O. BOI 51B8 
Greensboro, N.C. 27403. 
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Robert Bitty

Convert your geoWrite files to true

ASCII, Commodore ASCII, or Commo

dore screen codes (SpeedScript for

mat) with this machine language

utility program for the 64.

All geoWrite documents are stored in

Berkeley's Variable Length Indexed Re

cord (VLIR) format. VLIR files differ

from standard Commodore files in the

way they're stored on disk. A directory

entry for a standard Commodore file

points to the beginning of the file data.

In contrast, a directory entry for a VLIR

file points to an index sector, which in

turn contains pointers to different parts

of the file.

Programs designed to load or copy

standard Commodore files won't handle

VLIR files correctly. If you attempt to

copy a geoWrite file with a standard
Commodore file copier, you'll get a copy

of the index sector rather than the data

itself, if you try to upload a geoWrile file

to a bulletin board or to a communica

tions service, you'll get similar results.

Until someone designs a copy program

or a terminal program that can handle

VLIR files, you can use geoWrite Con

verter to convert geoWrite documents

into standard Commodore format.

Typing II In

Since geoWrite Converter is written en

tirely in machine language, you'll need

to use MLX, the machine language en

try program located elsewhere in this

issue, to enter it. The MLX prompts, and

the values you should enter, are as

follows;

Starting address: 0801

Ending address: 13E8

After you've entered the data, be sure

to save a copy of the program to disk

before leaving MLX.

Although geoWrite Converter is

written in machine language, it loads

and runs as if it were a BASIC program.

To convert a file, simply load the pro

gram and type RUN. Then decide what

format to convert the geoWrite file to:

PETASCII (Commodore ASCII), Speed-

Scrip! (Commodore screen codes), or

true ASCII. Press P to convert to

PETASCII, 5 for SpeedScript format, or

A for true ASCII.

Next, select the version of geoWrite
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ps column
used to create the original file. If the file

was created with a version of geoWrite

prior to 2.0, press i; if it was generated

with version 2.0 or one of its successors,

press 2. If you're not sure which geo

Write was used to create a file, enter the

GEOS environment, click the geoWrite

file's icon, and then select info from the

file menu. You should see an infor

mation dialog box which contains,

among other things, the version of

geoWrite used to create the file.

Once you've chosen the conver

sion type, geoWrite Converter prompts

you for a directory search mask. The

mask can be a filename, Commodore

wildcard characters (see your disk drive

manual for more information), or a

combination of the two. Place the disk

containing your geoWrite files in the

disk drive and then enter the search

mask. To examine all the files on the

disk, use the default search mask (*).

After the program loads the list of

filenames, select the file to convert

using the cursor keys. Press the cursor-

down key to scroll forward through the

list; press the cursor-up key to scroll

backward. When you find the file to

convert, press RETURN. If the file isn't

on the disk, insert another disk and

press the back-arrow key (*-) to load a

new disk directory.

Once you've selected a file, geo

Write Converter reads it into memory,

converts it into the requested format,

and then prompts you for the name of

the destination file. Put the disk that

will contain the converted file into the

disk drive and then type the filename.

After geoWrite Converter saves a file to

disk, it asks whether you'd like to do

another conversion. If so, press Y; other

wise, press N to exit to BASIC.

geoWrite Converter

0SO1:OB

0809:3B

0811:00

0819:00

0B21:0D

0829:20

0831:20

0S39:C0

0841:C0

0849:20

B8S1:C0

0859:47

0861:AD

0869:20

0B71:4F

0879:20

0881:54

ea ff ff

0 0 BE 08

0D 3D 3D

0D 00 0D

0D 0D 0D

20 20 20

20 20 20

C0 C0 C0

C0 CO AE

20 20 20

BD 43 4F

48 54 20

C0 C0 C0

20 20 20

4D 50 55

50 55 43

4 9 4F 4E

9E 32

FF FF

0D 3D

01) 00

3D 0D

20 20

B3 C0

C0 C0

0D 20

20 B0

50 59

31 39

AE 0D

20 20

54 45

4C 4 9

53 DD

32 .18 F2

8F 22 04

0D 3D 21

00 3D 29

0D 3D

20 20

C0 C0

C0 CB 49

20 20 2E

C0 C0 7D

52 49 64

39 30 BC

20 20 A6

DD 4 3 13

21 20 F5

4 3 41 CD

3D 20 29

31

39

2A

geoWrite Converter

0889:20

0891:C0

0899:57

08A1:56

08A9:20

0SO1:2B

08B9:45

08CI:20

08C9:23

38D1:20

08D9:C0

08E1:C0

08E9:0D

0BF1:18

0901:F0

0909:20

0911:C9

0919:00

0921:02

0929:30

0931:3a

0939:3D

0941:00

0949:A2

0951:C9
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geoWrlte Converter 

Robert Bixby used to create the original file. If the file 0889:20 " " " " " " AO 27 
was created with a \'ersion of groWri/1! IIS91:C0 e. AE Ul2 J4 " " " 

COllverl !JOIIT geoWrile lilts to trul! prior to 2.0, press 1; if it ....... s generated 0899:57 " " 57 4S " 44 " 95 

with version 2.0 or one of its successors, 68AI:56 " 52 BO CO e. " " 15 
ASCII, Commodore ASCII, or COl1lmo- 08A9:20 " " " " " " " D9 
dort' scretn codes ($peedScripl lor. press 2. If you're not sure which gtO- OSBI: 20 " " 'D " 

., 52 " " mat) w ith this machine lang uagt Write l'laS used to create a file, enter the 1'1889:45 " 5l 42 " 52 4F 2e lD 
utiti,y program fo r the 64. GEOS environment, click the geoWrite OBC1:20 4E 4J " .D .D " " ,. file's icon, and then select info from the 9aC9:20 " " " " " " " D' 

file menu. You should see an infor- 0801:20 " 'D CO c. c. e. e. " All groWrite documents are stored in 
mation dialog box which contains, "B09:e" c. e. e. e. e. co e. " Berkeley's Variable Length Indexed Re- IlBE1:CIJ .D 3D 3D 3D 3D 3D 3D " cord (VLJR) format. VLlR files differ among othe r things, the versio n of 09£9:00 3D 3D 3D " " " " " from standard Commodore files in the gtOWritf used to create the file. 9aFI:IS " " " 3D " ec " "' way they're stored on disk. A directory Once you've chosen the conver- IJ8f9: FO F8 " CD " " ee " " sian type, gtoWril t Convtrttr prompts 9901 : FO " " 

,. 
" " CD l' " entry for a standard Commodore file 9999:29 6D 12 " " 13 •• ,. 74 

points to the beginning of Ihe file data. you for a directory search mask. The \J9ll: C9 I. " D. 4C " Fe A9 •• 
In contrast, a directory entry for a VLlR mask can be a filename, Commodore 0919:IHI SO " DO .D 21 DO A2 D4 

file points to an index seclor, which in wildcard characters (see your d isk drive 092 1 :0 2 " C. .e " .. 3D A2 54 

manual for more informalion). or a 0929:00 " c. .e " ,. .e e, I' tum contains pointers to different parts 
combination of the two. Place the disk 0931: 0" " ,e C. " " .e C. .1 

of the file. 
containing your gtoWrilt files in the 

0939:00 " <C " " " .. A' 41 
Programs designed to load or copy 8941:00 " " " 01 SO F2 .e " standard Commodore files won't handle disk drive and then enter the search 0949:A2 .1 " e, .e " ,. ,e " VUR mes correctly. If you attempt to mask. To examine all the files on the 0951 : C9 18 " " CO '" " " e2 

disk, use the default search mask (-J. 0959:A9 " DO " " 01 so F3 5. 
copy a gcoWrite file with a standard 

After the program loads the list of 0961:0C " .1 91 '" 6l " " ,. 
Commodore me copier, you' ll get a copy 096 9 : 56 45 " 54 " 54 " " " of the index sector rather than the data filenames, select the file to convert 0911 :1 2 " " 65 14 'I 13 6l C4 

itself. ]( you try to upload a gtoWrilt file using the cursor keys. Press the cursor- 9919:69 " 2e " 12 13 " " F5 

to a bulletin board or to a communic;l- down key to scroll forward through the 0981:H 45 .. 7l " " 
., 

" 8D 

lions service, you'll get similar results. list; press the cursor-up key to scroll 0989: 54 2e 8D " 52 " 74 52 .5 

backward. When you find the file 10 9991:55 45 " 12 61 " 13 6l " Until someone designs a copy program 0999:69 " " le " 2F 13 2F " or a tenninnl program thai can handle convert, press RETURN. If the file isn't 09Al:61 " 3F 3D .. .. " 3D •• 
VLlR mes, you can use gtoWrilt COII- on the disk, insert another disk and 99"9:\)0 " 5l " 54 .. 45 " 71 

verier to convert gl'oWr;11' documents press the back-arrow key (~) to load a 0981:41 45 4F 71 " 
., 54 45 .F 

into standard Commodore format. new disk directory. 0989:20 .. ., 4e 45 " 56 " AO 

Once you've sele<:ted a fil e, 81'0- 09Cl:52 53 ., 4F " " 12 II 18 
0ge9: 92 2E J3 " 4F 52 " 56 13 

Typing II In Write (ollvetler reads it into memory, 09 01 :4 5 52 53 49 4F " " 12 " Since StoiVr;tl' COIlVetler is written en- converts it inlo the requested format, 09 09 : 32 " " " OD ... 52 " DC 
tirely in machine language, you'll need and then prompts you for the name of 09£1:4e 41 54 45 " " le II " the destination file . Put the disk that 09E9 : 2F " " 3F " '1 '1 '1 3F 
to use MLX, the machine language en-

will contain the converted file into the 89f'1 : 91 '1 .. .. " •• ., " II 
try program located elsewhere in this 

disk drive and then type the filename. 
09f'9 : 08 " .. " " " " " " issue, to enter it. The MLX prompts, and 8A91:0£ " " " 12 " " " ,. the values you should enter, aN! as After geoWrit l' COnlJl'rttr saves a file to 8A09:29 " " " " " " " lD 

follows: d isk, it asks whether you'd like to do 8 ... 11 : 28 " " " " " " " 25 

another conversion. If so, press Y; other- 8A19:29 " " " " " " " 2D 
Stutlng ;addrus: D801 wise, press N to exit to BASIC. 8A21 : 28 " " " " " " " l5 

Ending .ddrus: IJES 8A29 : 29 " " " " " " " 3D 

geoWrltlt Converter 0"31:20 " " " " " " " " After you've entered the data, be sure 0"39:20 " 67 " .. 57 52 .. " to save a copy of the program to disk 9801:118 " " " " " " " F2 OA41: 54 45 " " .. " " 45 ., 
0809 : 38 " E.; " " " ". 22 .. 0 ... 49:52 54 4S 52 12 " " " DA 

before leaving MLX.. 0811 : 9D " " " " " " " 21 01151 : 20 " " " " " " " 65 
Althoug h 8eoWrite COllverter is 0819 : 90 3D " " '0 " " " " OA59 : 20 " " " " " " " 6D 

written in machine language, it loads 9821:~D " " 3D " " OD OD II 91161 : 20 " " " " " " " 7S 

and runs as if it v .. ere a BASIC program. 0829: HI " " " " " " " " OA69:20 " " " " " " " 7D 

To convert a file, simply lood the pro- 08)1 : 29 " " " •• CO e. Co 2 • OA11:29 " " " " " " " " 9819:C8 e. e, e. e. e. e. e' 49 91119:20 " " " " " " " SO 
gram and type RUN. Then decide what 0841:CO e, e, " 3D " " " " 0"81 " " " " " " " " IF 
format to convert the gl'oiVrile file 10: 0849:20 " " " " ., CO e' 7D 9"89 " " " " " " " 6l " PETASCII (Commodore ASCII), Spud- 0851 :C9 .D 4l " " " 52 49 .. 9A91 4F " " 52 ., 47 48 54 FD 

Script (Commodore screen codes), or 9859 : 41 •• 54 " II " " " .e 0119 9 " 2. 6l " " II " " " true ASC II. Press P to co n vert to 0861 : AD co co e. " " " " " O ... Al " 3D " " " " " " " PETASClI, 5 for SpetdScripl format, or 
9869 : 20 " " " " " DD 4l 18 OAA9 " " 6F 6D " 75 14 65 II 
0811 4F 4D " 55 54 45 21 " F5 OABI 21 " " 55 42 4e 49 4l " A for true ASCII. 0819 211 " 55 42 4e 49 4l 41 es OA89 41 54 49 " " 5l 2e " D9 

Next, select the version of 8eoWrite 0881 54 49 " " 5l DD OD " " OACI " " 4l " '0 " " " .2 
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0AC9:20

0ADl:61

0AD9:54

0AE1:56

0AE9:0D

0AF1:00

0AF9:00

0B01:00

0B09:3D

0B11:0O

0B19;40

0B21:40

0B29:40

0B31:4O

0B39:40

0841:00

0B49:4E

0B51:45

0B59:45

0B61:53

0B69:6E

0B71:46

0B79:54

0BB1:45

0B89:75

0B91:4F

0B99:20

0BAl:20

0BA9:20

0BB1!20

0BB9:45

BBC 1:52

0BC9:45

0BD1:45

0BD9:20

0BE1:20

0BE9:4F

0BF1:52

0BF9:4C

0C01:92

0C09:4B

0C11:43

0C19:20

0C21:00

0C29:20

0C31:45

0C39:S7

0C41:B0

0C49:52

0CS1:45

0C59:3F

0C61:44

0C69:45

0C71:45

0C79:0D

0C81:45

0C89:49

0C91:93

0C99:20

0CA1:20

0CA9:0D

0CB1:04

0CB9:7B

0CC1:10

0CC9:0C

0CD1:BO

0CD9:B9

0CE1:CB

0CE9:0C

0CF1:60

0CF9:D0

0D0H0C

0D09:FF

0011:00

0D19:20

0D2U20

OD29:20

0D31:20

0D39:BD

0D41:11

0D49:60

0D51:0E

0D59:85

0D61:09

HD69:F1

20

4C

53

45

0D

00

00

00

0D

00

40

40

40

40

40

00

54

43

41

4B

4F

49

43

52

53

52

54

46

43

20

53

4E

4C

20

50

20

54

45

49

9B

20

54

42

93

46

20

20

93

54

52

0D

49

20

4D

00

52

4C

9B

46

44

00

04

91

0C

0C

BB

00

D0

60

00

FD

20

0C

00

20

20

20

20

A9

0D

23

A2

C6

99

60

20

4C

20

44

00

00

00

00

00

00

40

40

40

40

40

00

45

54

52

3A

20

4C

49

4E

45

20

4F

49

4F

41

53

20

45

46

52

46

48

43

53

00

0fl

4F

59

9B

49

46

46

911

20

20

00

4E

49

4F

93

54

45

73

49

49

63

0C

09

0C

BD

0C

00

F5

A5

00

88

F4

20

00

20

20

20

20

00

ftD

FD

03

20

16

ca

20

20

72

0D

00

00

00

9B

00

40

40

40

40

40

40

00

52

4F

43

0D

4D

45

20

00

20

4B

20

4C

4E

4E

20

20

43

49

45

4F

45

54

54

13

20

52

54

65

4C

4F

49

63

41

3C

93

47

4E

52

9B

49

2E

41

4C

53

AS

17

09

0C

AB

8D

F0

EE

C5

A2

D0

0C

FF

24

20

20

20

20

BD

11

0D

20

CF

0D

CB

20

72

45

0D

00

00

00

0D

00

40

40

40

40

40

40

00

20

52

48

2A

4F

53

50

0D

43

45

46

45

56

44

72

54

54

4C

53

52

52

4F

49

54

20

20

45

4E

45

52

4C

4F

4E

59

9B

20

54

59

63

4E

2E

56

45

4B

00

20

0A

0C

0C

DB

0C

DB

C9

00

FA

4C

OC

3A

20

20

20

20

11

0D

A9

CB

FF

C8

8C

20

49

53

BD

00

00

00

BD

30

40

40

40

40

40

40

93

44

59

20

9D

52

20

41

0D

55

59

49

20

45

20

45

4F

20

45

53

20

20

52

4E

52

20

00

20

54

4E

20

45

4E

4F

2F

6C

46

4F

2E

4F

47

2E

49

20

2E

46

22

0B

0C

BD

0C

20

0C

40

A0

60

F4

4C

20

20

20

20

00

0D

CD

00

0C

C9

C0

13

20

47

45

0D

00

00

00

0D

00

40

40

40

40

40

40

9B

49

20

4D

00

45

4D

54

12

52

53

4E

54

52

50

54

20

54

20

20

41

44

59

47

41

53

20

03

45

41

4E

3A

56

54

4E

4F

49

20

2E

4E

20

0D

4E

54

2E

68

42

0B

0C

DA

A0

D2

4C

F0

80

20

0C

FF

20

20

20

20

8D

60

12

8D

A0

0D

10

0D

20

48

52

0D

00

00

00

BD

00

40

40

40

40

40

40

65

52

53

41

93

20

41

54

81

53

20

44

4F

54

52

55

53

48

20

5F

4E

49

20

20

43

45

20

26

52

4D

45

00

45

48

3E

41

4C

4D

2E

56

46

00

47

4F

2E

85

5C

0B

0C

0C

00

FF

D9

FA

CA

F4

20

0C

20

20

20

20

12

EE

0D

CC

00

F0

90

A9

DD

C4

6C

8F

C7

06

0E

94

E8

EE

2F

37

3F

47

4F

42

60

E5

7F

67

Dl

Dl

1A

DA

41

F2

F8

E9

30

82

5A

0E

B6

C7

3A

Bl

FE

C6

6A

2C

3E

50

0D

88

04

A6

SB

BD

53

CA

FB

25

A7

9C

BF

06

29

9B

E3

D6

AE

2A

43

DB

B5

62

64

Cl

5D

B2

A6

F6

C7

20

33

3B

43

97

89

BE

61

4D

IB

F3

AE

0D71:

0D79:

0D81:

0D89:

0D91:

0D99:

0DA1:

0DA9:

0DB1:

0DB9:

0DC1:

0DC9:

0DO1:

0DD9:

0DE1:

0DE9:

0DF1:

0DF9:

0E01:

0E09:

0E11:

0E19:

0E21:

0E29:

0E3U

0E39:

0E41:

0E49:

0E51i

0E59i

0EG1:

0E69:

0E71i

0E79:

0EB1:

0E89:

0E91

0E99-

0EA1

0EA9:

0EB1

0EB9

0EC1

0EC9

0ED1

0ED9

0EE1

0EF.9

0EF1

0EF9

0FO1

0F09

0F11

BF19

0F21

0F29

0F31

0F39

0F41

0F49

0F51

0F59

0F61

0F69

0F71

0F79

0FB1

0F89

0F91

0F99

0FA1

0FA9

0FB1

0FB9

0FC1

0FC9

0FD1

0FD9

0FE1

0FE9

0FF1

HFF9

10H1

1009

1011

08

13

FF

FF

FF

20

FF

90

EB

00

8C

FF

20

20

20

B7

A2

4C

FF

BA

A9

C6

06

08

CC

52

4F

58

63

20

34

44

45

20

34

78

.09

:A0

i0C

:F0

;18

:26

:90

iCC

;59

:0F

:C8

:69

:SD

:A9

:FB

:90

;F4

:06

:01

:C9

:14

:DC

:59

:AD

:A9

:00

:20

:0F

:0E

:5G

:2C

:00

:00

:00

:00

:FD

:99

:F5

:E8

:0F

:AD

:BD

:C6

:E4

:C8

:A9

:60

:30

:00

AA

0D

20

A9

20

37

C9

Fl

BD

AC

36

D0

E4

98

C3

FF

04

DF

A9

FF

93

FF

20

0D

FF

41

42

42

6F

62

20

4F

4E

6E

30

85

03

00

18

03

69

0D

F5

0E

0F

F0

CA

80

5A

9B

20

F5

0C

A9

D0

02

CE

90

0F

59

00

00

BA

20

BE

45

70

00

00

00

00

0D

87

BD

E0

A9

A7

FF

FF

FF

8C

08

00

2C

00

A0

A2

C0

06

40

0D

22

A0

20

36

0D

FB

FF

0E

FF

29

20

0D

0F

4C

20

20

02

A9

60

4D

45

59

6D

4F

77

56

53

2E

38

01

85

A9

69

4C

60

91

98

60

A0

09

D0

85

0F

20

D2

A2

20

00

01

D0

59

97

4C

0F

3D

A9

FF

BD

53

52

2C

00

00

00

2C

A0

0F

A3

04

0B

0F

20

A0

AC

02

20

00

33

00

00

14

FF

20

00

20

D0

00

E4

0D

4C

A9

20

4C

20

40

CB

60

A2

C0

D2

E4

FF

0F

00

20

52

20

70

4F

2E

45

42

63

4a

ea

01

00

11

A2

85

FB

A0

00

00

18

F7

FC

A3

D2

FF

05

EB

an

60

E6

0F

AC

D3

CD

59

0F

A9

FF

30

54

77

00

00

00

75

00

CB

0F

90

AA

A2

C0

00

02

10

C3

55

32

23

20

A0

A2

37

90

ES

F6

8C

FF

99

B0

05

40

9C

0E

F0

0C

A9

08

FF

FF

FF

4C

20

70

42

54

43

75

4B

20

52

4F

2E

A5

60

58

AE

90

0E

FC

ca

10

EA

A9

69

B5

A0

93

FF

C8

20

0C

CC

C9

AD

AD

CC

0E

CC

0F

A2

0E

20

3A

46

30

00

00

00

2C

A2

CC

99

F4

A3

87

FF

BC

10

C0

FF

31

2C

30

BA

0D

08

0D

F8

0D

20

36

C9

26

BD

20

0D

0D

0E

0D

20

00

A0

20

A2

C9

IB

C3

52

59

20

2F

74

53

77

67

52

20

01

48

68

CC

01

85

A0

CC

91

A9

00

11

FB

10

20

A0

CC

CB

C9

0E

07

BD

59

0E

EE

0E

4C

08

A2

C0

43

49

3A

00

00

00

72

00

5A

87

98

20

A0

A2

02

99

80

20

2C

31

30

FF

20

20

20

A9

20

40

0D

22

0D

20

37

D0

A3

60

68

08

20

OF

CC

0F

0D

0E

FF

4F

20

62

4F

65

33

45

52

4F

32

29

A5

60

0E

CB

FB

00

36

FB

00

AE

90

98

Bl

D2

00

5A

0C

39

60

F0

02

0F

88

59

90

D3

A0

73

FF

4F

4C

00

00

00

00

00

Bl

0F

0F

3D

BA

0F

08

10

34

90

0E

38

39

30

AD

BD

C6

E4

03

E4

0D

20

F0

C8

E4

0D

F8

0S

20

63

00

BD

20

FF

20

F0

20

20

47

72

49

20

21

32

4E

45

2C

37

FC

01

EA

F0

CA

9a

B9

0D

EE

8D

59

01

ia

FB

FF

Bl

0F

20

D0

C9

04

F0

C9

8C

0F

82

0E

0F

A0

4C

4E

45

00

00

00

00

20

FB

90

C8

A7

FF

20

20

20

03

EF

0E

2C

0D

30

E7

2D

F7

E3

4B

D5

45

14

32

65

F4

56

03

25

BB

FD

ID

25

94

32

E0

ID

AD

E2

72

A4

94

E4

19

3D

29

B4

E0

CA

CF

5A

C3

F0

EC

C9

ce

11

6E

67

76

0E

14

FF

AA

37

BC

F9

3A

A6

6A

CD

E3

E3

34

95

EA

23

5B

IF

53

DB

39

A7

AF

B7

E7

92

6B

79

E2

C0

B9

Al

24

82

Fl

D9

7D

7B

36

1B19:

1021:

1029:

1031:

1039:

1041:

1049:

1051:

1059:

1061:

1069:

1071:

1079:

1081:

1089:

1091:

1099:

IBM:

10A9:

10B1:

10B9:

10C1:

10C9:

1001:

10D9:

10E1:

10E9:

10F1:

10F9:

1101:

1109:

1111:

1119:

1121:

1129:

1131:

1139:

1141:

1149:

1151:

1159:

1161:

1169:

1171:

1179:

11B1:

1189:

1191:

1199:

11A1:

11A9:

11B1:

11B9:

11C1:

11C9:

11D1:

11D9:

11E1:

11E9:

11F1:

11F9:

1201:

1209:

1211:

1219:

1221:

1229:

1231:

1239:

1241:

1249:

1251:

1259;

1261:

1269:

1271:

1279:

1281:

1289:

1291;

1299;

12A1:

12A9:

12BI:

12B9:

30

31

32

32

33

34

35

36

36

37

39

32

30

38

36

34

32

30

38

36

34

32

gfl

BC

F3

4C
ft 9

FF

BD

C9

85

85

02

16

8D

20

34

10

0C

B9

0B

EB

AC

10

FF

PF

PF

FF

A2

SD

0B

AD

8D

FF

8D

10
SD

10

12

13

A2

C9

C9

A2

C9

20

8E

FC

E6

A9

6A

02

10

11

0C

01

85

2C

20

5B

12

06

DD

A0

30

31

32

32

33

34

35

36

36

37

38

33

31

39

37

35

33

31

39

37

35

33

00

20

0C

E6

08

A9

FF

FF

FC

FD

10

A5

CF

CC

03

8D

10

34

10

02

F3

20

A0

C8

A2

C9

08

12

10

12

6B

8D

0E

A9

6A

F0

AE

4C

04

10

17

IB

20

84

0E

A5

C9

FD

0a

12

B0

F0

00

20

60

FC

20

8E

B0

C9

38

12

00

30

31

32

33

33

34

35

36

37

37

38

34

32

30

38

36

34

32

30

3a

36

34

18

08

C9

10

A2

01

20

A9

A9

A0

AC

FB

13

FF

80

0B

EE

03

B9

10

0C

CC

00

C9

0F

0D

20

10

B9

10

12

13

10

FF

12

06

CC

40

8E

DO

F0

00

90

0E

20

FB

FD

A5

35

F0

03

03

00

08

A9

AD

84

0E

06

61

E9

4C

Bl

30

31

32

33

33

34

35

36

37

37

38

35

33

31

39

37

35

33

31

39

37

35

IF

00

01

A9

08

A2

C0

E6

06

00

02

BD

A9

20

12

10

02

AB

6F

AD

B9

FF

B9

00

20

DO

C6

A8

6F

DO

4C

10

B9

8D

20

CE

13

12

CC

04

EC

E6

30

A0

C9

00

90

FD

FD

0A

4C

4C

00

0D

E6

F2

0E

C9

18

90

20

BA

FB

30

31

32

33

34

34

35

36

37

38

38

36

34

32

30

33

36

34

32

30

38

36

A2

20

F0

7E

A0

14

FF

85

35

BC

10

CE

08

0E

10

B9

10

B9

10

12

CA

A2

04

DO

C6

F9

FF

B9

10

09

D7

A3

6F

6B

E4

C9

F0

C9

13

A2

C9

C9

C9

00

12

0B

03

C9

EE

CD

DC

72

A2

AD

85

0C

A0

41

69

0A

4C

12

20

30

31

32

33

34

34

35

36

37

38

38

37

35

33

31

39

37

35

33

31

39

37

00

FD

05

8D

08

A0

A2

FB

FE

03

C0

13

20

0E

A8

6F

AC

15

8D

10

10

0F

10

F5

FF

20

20

15

8D

20

11

B9

10

12

FF

10

06

01

4C

05

11

00

80

91

91

EG

4C

F8

6A

6B

11

11

0E

F2

FB

C9

00

90

80

C9

B0

20

BE

31

31

32

33

34

35

35

36

37

38

30

38

36

34

32

30

3B

36

34

32

30

3B

20

0D

A9

CD

20

10

B3

A9

A9

10

78

A5

C3

60

B9

10

02

10

0F

F0

8D

20

20

20

20

CC

E4

10

0C

E4

20

15

BD

A9

AE

4C

CE

00

EA

DO

D0

F0

B0

FB

FD

FC

22

90

12

12

AD

4C

20

0C

A9

01

Bl

0A

4C

7B

12

84

0E

31

31

32

33

34

35

35

36

37

38

31

39

37

35

33

31

39

37

35

33

31

39

CB

AD

78

13

BA

20

20

13

03

8C

90

FC

FF

B9

15

80

10

BD

10

B2

C9

C9

D2

CC

E4

FF

FF

8D

10

FF

E4

10

0F

02

C9

40

CC

08

11

F2

04

08

2C

20

E6

A5

11

04

AD

F0

12

IB

CB

00

13

D0

FB

C9

B0

B0

20

0E

20

3C

41

49

90

68

64

69

71

BB

90

72

B9

91

21

0B

8B

Bl

B9

49

33

B3

D9

34

92

A7

57

D5

2A

C3

2E

46

A6

FA

IB

4B

BB

B4

6A

BA

18

99

BD

77

98

D2

4B

93

BE

C9

6B

62

D0

AC

11

B9

38

EF

6A

95

77

BD

26

FC

42

ID

A0

72

DC

B5

44

C7

IF

68

7A

6F

97

5C

E6

Al

Fl

70

95

37

A3

9B

COMPUTE''! Gszeffe April 1990 15

OAC9:20 " " " " " " 20 00 0071 118 AA .. " " ,. " . D " 1019 )0 " " " " " 31 31 JC 
OAOl : 61 4C . C " 72 .. 47 4B C4 0079 1) 'D " 14 .. 'D " BD 2D 1921 31 31 31 31 31 31 31 31 41 
IIA09:54 53 20 72 4S 53 4S 52 6C 0081 E"F 20 C, " " " " C6 F7 1029 12 12 J2 J2 12 J2 12 12 .. 
IIAEl:56 4S .. 'D 'D 'D 'D 00 8F 0089 : FF A9 " 20 17 'D " " " 19)1 : 12 12 II II II II II II " OAE9:00 'D oo oo " " " 00 C7 11091 : FE" " .. 'D " Fa " " .. lIl39 : l) II II II l4 l4 " l4 " OAFl:AO " " " " " " 110 06 0099 : 20 17 .D 20 &B 'D " E4 D5 1941: 14 " l4 l4 l4 l4 l5 l5 64 
OAF9: 00 " " " " " " 00 OE II0Al : FF C, 22 D. " 20 .. 'D 4S 11149 : )5 l5 l5 l5 l5 l5 l5 l5 " IIBlll: 00 " " ,. 'D 'D 'D 00 9 4 0 0A9 : 90 " " " .C 16 'D 20 14 1951 : 36 36 16 36 36 36 36 16 71 
11809:00 'D " " " " " 00 ES 0081 :£8 'D " .. " C, 22 " J2 1059:)6 16 17 17 31 31 31 17 •• 
11811:00 " " .. .. .. .. 40 EE 0089 : 90 AC 36 .D " 26 'D C, 65 11161:37 31 31 31 38 38 38 38 " II B19 : 40 .. .. .. .. .. .. 4 11 2F IIDCl : SC 16 ' D 4C " 'D " E4 F4 1069 : )8 l8 l8 38 38 l8 " 31 72 
0821: 40 .. .. .. .. .. .. 40 31 II 0C9 : FF D' F • " " 20 31 ' D 56 1071 : )2 II " l5 16 31 l8 19 " OB29: 40 .. .. .. .. .. .. 411 )F 11001 : 20 " " " .. 'D D' " " lC79 : )0 II J2 II " l5 16 31 91 
OB)1 : 40 .. .. .. .. .. .. 411 47 11009 :2 0 " " 4C 'C 'D A9 .. 25 1081 : )9 " " 31 12 II l4 l5 21 
OBH: 40 .. .. .. .. .. .. 40 4F OOEl : 20 CJ FF " " " " " " 10S9 : )6 17 l8 " " II J2 II ,. 
OB41 : 00 " " " " " ,. 65 42 00E9:B7 " " .. PO 'D " " FD 1991:)4 J5 16 31 l8 " " II •• 
OB49:4E 54 45 52 " 44 .. 52 60 II 0F1 : A2 .. " CB 'C " .. 'D 1D 11199: 12 II l4 J5 36 31 l8 " OJ 
OB51:45 4l 54 4F 52 " " 53 E5 00F9 : 4C DF 'D " " " 20 .D 25 19A1:)O II J2 II l4 J5 16 31 ., 
OB59: 45 41 52 ., .. 20 .D 41 " OEOl : FF " " " .. " " " .. 10109: 18 " " 31 J2 II l4 J5 .. 
OB61:53 •• ]A 'D 2A 'D " " 61 OE09:BA " 4C C, FF " CC " J2 10Bl:)6 17 18 " " II 12 II II 
OB69 : 6£ 4F " 4D 4F 52 45 " D1 IIE11 : A9 " " D2 " " " " " 10 B9 : )4 J5 16 31 38 " lB 31 OJ 
OB71:46 .. 4C 45 53 20 4D 41 D1 OEI9 :C6 " " " FF C, 'D " 10 10C1 : )2 II " J5 16 J1 18 " D' 
OB79:54 ., 48 " " 41 54 54 " 0£21:06 " D2 FF 4C ,. " " AD lIlC9 : 00 " 18 1F A2 'D " C. l4 
OB81:45 52 " " 'D 'D 12 81 DA OE29 : 08 'D AO BF " CJ " " " 1001:0C " .. BD " FD BD AD " IIB89 : 75 53 45 " 

., 55 52 53 41 IIE31 : CC FF " " 7B 52 4F 47 72 1009 : F3 BC C, " " " " 78 A7 
OB91 : 4F 52 " " 4S " 53 20 " OE)9 : 52 41 4D " " " " 72 A4 HI El :4C EO " " 7E 'D CD II " IIB99:20 54 4F 20 46 " 4E .. " OE41 : 4F 42 4S 52 54 " 62 .. ,. 19E9 : A9 .. A2 .. " .. " " D5 
08A 1: 20 46 " 4C 45 " 54 .. eo OE49 : 58 42 " " 4l 2F 4F " " 101"1:1"1" " " A2 ,. 

" " " 2A 
08A9:20 4l " 4& " 45 52 54 " 1lE51: 63 " 'D 7B 75 74 " 21 " 10F9 : BO FF " C' " " " " CJ 
0831 : 211 " 41 " 44 2B " 52 82 OE59 : 2 0 62 4F 4F •• 53 JJ J2 JD lUll :C9 " " " 85 " " II 2E 
IIBD9:45 53 53 2B 72 45 54 55 SA OEU : )4 " 77 2E 2B 77 45 4E " 1109:85 FC A9 " 85 " A9 " 46 
OBC1:52 4E " " 54 .F " 53 " OE69 :44 4F " 45 52 67 52 45 B4 1111 : 85 FD " " 'C " " 'C " 08C9:45 4C 4S 4J 54 " 54 48 86 OE71 : 45 4& 53 42 4F 52 4F 2C " 1119:02 " 'c " " C. 78 " " OBOl: 4S " 46 .. 4C 45 " " C' OE79:20 ,& 2E 6J " " J2 " C. 1121:16 " F. 'D C& II " FC 18 
IIB09: 20 " 52 45 53 53 " SF JA (lE81:34 " J8 .. " " " FC CF 1129 : 80 CF II " .. " CJ FF 4. 
OBE1:20 " 46 4F 52 " 41 4£ ., OE89 : 78 85 Bl 68 6B 48 " Bl SA 1131:20 CC FF " " " 6B ., .B 
OBE9:41" 54 48 45 52 " 44 ., " lle91 : 99 " 85 " 58 68 " &A CJ 1139 : 34 " 'D 12 " AS ., 15 84 
08Fl:52 45 " 54 4F 52 59 " C' OE99 : AO OB " " A& CC " " " 1141 : 10 .D OB 1B " " " 'D " 08~'9 : 4C ., 53 54 .. 4£ 41 " 6A OEA1 : OC 18 " 11 " " C' CA 'C 11 4 9 : 0C " EE " " AC " " DA 
OC01 : 92 " " II 54 52 41 4J 2C OEA9 : FO " 4C A2 " 85 F. " C' 1151 : 89 J4 " AS " 15 " .D 18 
OC!l9 : 4B " " " " " 53 45 " OE81 : 18 " .. 85 'C " " " C' In9 : 0E " " " " 'D " 1B " OCll: 4 ) 54 4F 52 " " " " " 0£89 : 26 'D " " C' CC J6 'D 11 1161 : £E " " AD 12 " " .2 .D 
IJC19 : 2B 42 " 54 45 " " " 'D OECl : ge F5 " " " " " EE " 11 6 9 : AC F3 'C " CA " 'D C' 77 
OC21 : 00 " " " 4£ 54 45 52 .. OEC9 :CC " " " &A " " 'D 67 1171:16 " CC FF A2 " " C' " IJC29:20 46 " 4C 45 4E 41 'D .. OE01 : 59 " " " " " " 59 " 1179:FP " " ., 0< " " D2 D2 
OC)I:45 " 46 4F 52 " 4E 4S " O£09 : I4IP " " 18 " 11 " Bl " 1181:FF C' C, 'D D. PS " CC •• I1C)9 : 57 " 46 ., 4C 45 " " 58 OEEl :CS C. D' " " " " 18 14 1199: PI" A2 " " C6 " " " " OC41:00 " " 6J 4F 4£ " 45 'D OEE9 : 69 .. 85 FC " " Bl F. FF 119 1: 1"1" C' 00 DO " " CC " " OC49 : 52 54 " 41 4E 4F 54 48 58 OEP1 : BD SA " " " " D2 " AA 1199:A2 .. 29 C6 FF " £4 FF C' 
OC51:45 52 2B JC 59 2F " " CA 0£P9 : A9 " " D2 " " " ., " 11Al : 80 12 " AS ., 15 " .D 68 
OC59 : )F 'D OB " ,. 6C 4F 41 F. 01"01 : 1"8 " D2 " C, CC SA " BC 11A9:0B " ., 6F " 'D 'C " 62 
OC61 : 44 .. " ., 

" 46 .. 4C 25 01"09 : 90 F5 A2 " " C. 'C " " 11Bl : AO 12 " D' " " " FF D' 
OC69:45 " 

., 4E 54 4F " 4D " OFll : 1" 4 'C " " 'C C' " DO ]A 1199 : 80 68 12 4C D' 11 " " AC 
OC71:45 4D 4F 52 59 " " " 'C 01"19 : 116 " 

., SO CC " " C' M liCl :FF 'D II " A' " 15 " 11 
OC79:00 " " ,. 6J 4F " " SF 01"21 : 01 D' " 66 C9 " Fa .. " llC9 : 80 " " ., " " 'D " " OC91:45 52 54 .. " ., " 46 B6 OE"29 :C9 " D' £6 AD 'D " " CD 1101: 10 " FF 'D 6B 12 " " J8 
OC89:49 4C 45 " " 2E 'D DB " 01")1 : 1 4 C' " OF AD " " C' " 1109 : BO " 12 20 " FF " C' EF 
OC91:93 " " 41 " .. 4E 41 " OPl9 : DC " " AC CC " 88 'C " 11E1: 10 " 06 CE C' " 4C 40 " OC99: 20 46 .. 4C 45 " " 4F " OF41 : 59 " 4C DJ .. " " " 84 11E9: 12 " CC 13 " " C' CC " OCAl:20 .. .. 53 4. " " " D' 01'49 :1\0 " " CD CC .. " 82 " 11Fl : 13 4C 40 12 C' " D' .. " OCA9:90 " 6J AS " 46 68 85 " OF51 : A9 " 'D " " 4C DJ " " llF9:A2 .. 8E CC II 4C 'A 11 .D 
OC81:B4 .. 'C 11 " 22 42 5C 2A OF59 : 00 " " OF " .. " " 2J 1291:C9 " D' .. A2 " D' F2 26 
OC89 : 7B 91 " " " ,. ,. •• 4J 01'61:20 •• " " " A2 " AO 5. 1209:C9 11 " EC C, 11 D. B< FC 
OCCl: lIi!I 'C 'C 'C 'C 'C 'C 'C D. OF69 : IJP " .D FF " C, FF 'C 1F 1211:A2 ,. D' " C, 'D " .. 42 
OCC9 : OC 'C .D " 'C .D D. 'C as 0E"71 : 0E 0& 53 " " 4J 4F 4E 53 1219 :C9 " " " C, .. •• 2C 1D 
BCel : BO " 'C 'D D' 'C " " 62 91'79 : 56 45 52 54 " .. 'C 45 D' 1221 : 20 84 " " " " F. " " OC09 : 99 " " " 'C " D2 FF 64 111'81 : 2C " 2C " " ]A " " " 1229 : 8E " " C' 12 91 FD " " OCE1 :C9 D. FS " DB BC 4C D' C1 01'89 : 00 " " " " " " " " 1 2)1 : FB AS " D' ,. " FC AS DC 
OCE9 : 0C " AS C5 C' 40 " " 5D OP91 : 90 " " " " " " " " 12)9 : FC C' FD " BJ 4C 22 11 .5 
ocn : 60 " " A2 .. A9 .. CA " BP9 9:09 " " " " " " " " 124 1 : E6 FD AS FD C' F8 " " .. IJCF9 :0 0 FD 88 D' FA " " F4 A6 OFAI:"" .. 2C " 2C " " " " 12 49:1\9 " 85 'D EE " 12 AD C' 
OOOl:OC " F4 'C 4C F4 'C " F6 IIFA9 : FO 'D " " " " ., F. " 1251 : 610 12 " " CD ,. 12 " 1F 
0009:FP BC " FF BC ' C FF 'C C' IOIF81 : 99 " " C' CC " " " 6. 1259:02 ., " 4C DC 11 AD 12 68 
0011: 00 " " 24 ]A " " " " IIFB9 : F5 .D Al " " " " C, " 1261:10 " " 4C 72 11 4C ,. " 0019:20 " " " " " " " JJ IIpel:E9 " .. " F4 " 'D " E2 1269: 11 " " 00 1\2 " " cn " 0021:211 " " " " " " " J. OPC9:0F " .. " AS " .. FF C, 1271:IJC " " 'D AD F2 .C D' " 0029:211 " " " " " " " 4J IiIFOl : AO " " " " " " " ., 1 219:01 " A' " as " " 13 5C 
001l: 29 " " " " " 'D 12 " OP09 : BO FF " C, FF " .. " Ai 1281:85 FC .D F2 .C C, Ol D' &6 
00)9:00 " " 'D 11 'D " EE .. OPEl:C6 FF A9 " .C " " " 24 12 89 : 2C " 84 " " " ., Fa Ai 
BOH : 11 'D AD 11 'D CD 12 'D ., OFE9 : E4 " AC " " " l4 Bl 82 1 2 91 : 20 " " C, 41 " " C, Fl 
00 49: 611 " FD 'D " " 'D CC 61 OFP1:C8 .C B2 " C, .. " EF " 1 299 : 58 .. " 18 " .. 4C .0 " 0 051 : IJE A2 " " C. 'C " " 4D OFF9 " " " C) PI' " " .. D' 12Al : 12 C, 61 " " C, " " " 9059 : S5 C6 " CF FF C, 00 FII ,. 10lll " .. " 55 3l 2C J8 2C 'D 12A9:06 J8 " " 4C " 12 " " 0 061 :0 9 " 16 'D C, C, " " " 1009 " 2C 31 32 2C Jl " 'D " 1 2Bl : 00 12 4C 'A 12 " 84 " AJ 
OD69 : Fl " C, C. .C 13 liD 1\9 " lOll " " " 21 " " " " J6 1289 : 1\ 0 " Bl Fa " " " 2B " COMPtJTEI'. Gazelle """ '''' 15 



The Geos Column
1ZCI

12C9

12D1

12D9

12E1

12E9

12F1

12F9

1301

1309

1311

1319

1321

1329

1331

1339

1341

1349

1351

1359

1361

1369

1371

1379

1381

1389

1391

1399

13R1

13A9

13B1

13B9

13C1

13C9

13D1

13D9

13E1

:C9 12 20

:C9 0D 00

:C9 61 90

:38 E9 60

:00 91 FB

:A5 FB D0

:CD CE 13

;CF 13 90

:FD 0D A2

:00 3D 00

:20 CF FF

:D0 13 EB

;60 flD D0

:13 C9 BD

Tft2 0F 30

;AE CB 13

;13 8D C8

:L3 9D DO

;90 F4 8A

:dd FF A9

:FF 20 C0

:FF AD F2

:A9 E6 85

:4C 84 13

113 8 5 FC

:B1 FB 20

:E6 FB A5

:A5 FB CD

iFC CD CF

;2fl C3 FF

:20 CB 0C

:F0 07 C9

:13 L3 60

:2C 57 00

:00 00 00

:0O 00 00

:00 00 00

DD 12

04 A9

07 C9

60 20

20 8E

02 E6

90 09

22 63

OB 20

13 A2

C9 0D

E0 10

13 D0

F0 Ffl

CB 0C

AC F2

13 A0

13 C8

A2 D0

08 AA

FF A2

BC C9

FB A9

A9 E4

20 84

8E BE

FB D0

CE 13

13 90

20 0E

20 EB

27 F0

53 53

00 00

00 00

00 00

00 08

4C B6

IF D0

7B B0

3 4 0E

BE E6

FC A5

715 FC

63 60

CB OC

00 85

F0 0A

90 Fl

0 3 4C

BE CB

20 08

0C B9

00 B9

E8 C0

A0 13

AS 20

08 20

0 2 F0

13 85

85 FB

0E A0

20 D2

02 E6

90 E4

DD A9

0E A2

0C C9

03 4C

50 2C

00 00

00 00

00 00

00 00

12 72

0B E6

03 56

A0 76

FB 62

FB BC

CD C2

20 C2

A9 60

C6 C4

9D B5

38 76

IE 77

13 68

0D 2B

C4 D6

C7 DE

04 IB

20 C7

BA 07

C9 E6

0B 5D

FC 38

A9 C2

00 Dl

FF 0B

FC F7

A5 82

08 3C

0C CC

19 9A

B4 A6

00 EC

00 DB

00 F7

00 FF

00 48

6

Before you
do crack,
do this.

Hey, it's no big deal. i;'s a simple legal form, that's all.

Take a minute. Fill It out. Sign It Carry It wtth you. It's the least you can da
Then no one can say you dklnt do anything worthwhte with your life.

Partnership for a Drug-Free America, N.Y, NY KXJT7

BASIC for Beginners cont mm am n
20 GOSUB 1000

30 PRINT "X-"X"Y-"Y

40 GOTO 20

1000 K-PEEK<JS):IF K-NP THEN 1000

1010 IF K-N THEN Y-Y+ l

1020 IF K= E THEN X= X + 1

1030 IF K= S THEN Y=Y-1

1040 IF K-W THEN X-X-l

1050 IF K-F THEN PRINT'TIREI";

:REM NOTE SPACE AND

SEMICOLON

1060 RETURN

Line 30 would normally begin

whatever action the program takes

when the joystick is moved. Line 1050

would contain the consequences of

pressing the fire button. This technique

is useful when moving sprites or when

drawing in high-resolution mode. The

variables X and V may be incremented

or decremented by more than 1, of

course, to achieve higher speeds.

Within Limits

Often, you'll encounter a programming

situation in which X and Y may not ex

ceed certain values. In such cases, you

would change lines 1010-1040 as

follows:

1010 !F K-N THEN Y-Y+ 1:IF Y>199

THEN Y= 199

1020 IF K-E THEN X-X+ 1:IF X>255

THEN X-255
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1030 IF K-S THEN Y-Y-1:IF Y<0

THEN Y-0

1040 IF K-W THEN X-X-1:1F X<0

THEN X-0

Substitute these lines in the previ

ous program and run it. Then move the

joystick and press the fire bulton. You

should see values for X and Y change

but never exceed the limits above. This

technique could be used to ensure that

illegal values won't get POKEd to

memory locations or that a line which is

being drawn won't go off the screen.

Miniature User Ports

One of my favorite uses for the joystick

ports is as input-only user ports. (The ac

tual, more elaborate user port is at the

rear of the machine, to your left as you

type, and can be used for both input and

output.) You can buy a 9-pin plug at Ra

dio Shack and connect wires to it; this

effectively replaces the joystick plug.

Where can these wires lead? They

could lead to a numeric keypad, to a

counter that uses the guts from an old

trackball, or to a relay that's triggered

from a tape deck for synchronization of

the computer to music. Of course, read

ing the joystick ports in these ways re

quires the necessary programming.

For instance, you usually want an

event to occur only once when one of

the switches is closed. In order to en

sure that this happens, you'd need to

use two subroutines such as those (at

lines 100 and 200) in the short program

which follows.

10 JS-56320:F-lll:REM EQUIVALENT

TO FIRE BUTTON PORT 2

20 GOSUB 100:PRINT "ON"

30 GOSUB 200:PRINT "OFF"

40 GOTO 20

100 K-PEEK(JS)rIF KoF THEN 100

110 RETURN

200 K-PEEK(JS>:IF K-F THEN 200

210 RETURN

Line 20 sends control to the sub

routine at line 100, which looks at the

joystick port for a value of 111 and only

III. This detects whether the fire but

ton (or other switch or relay) is trig

gered. If it is, line 110 returns control to

line 20 which prints the word ON. Line

30 immediately sends control to the

subroutine at line 200, which continues

to look at the port. If the switch is still

on, the program loops at line 200 until

it's off. When it is, control goes back to

line 30, which prints OFF. Line 40 com

pletes the loop.

Of course, if you're creating your

own homemade music videos, you

would want some appropriate graphics

displayed on the screen instead of just

printing ON and OFF. But that's for an

other column. G

The Geos Column 
12Cl : C9 12 " DO 12 4C ., 12 72 
12C 9 : C9 '0 09 ,. A9 " 09 ,. E6 
12Dl:C9 61 " 07 C9 7D ., " 56 
12D9: 38 E9 " " " .. " " 76 
12<:1 :90 91 ,. " • E " E6 F • " 12£9:A5 F. D. .2 E6 FC " " .C 
12Fl:CO CE 13 " " AS FC CD C2 
121"9 : CF 13 99 " " " " " C2 
1)1I1 : !"0 '0 " ,. " C. ' C " " 13 09:0 11 '0 D. 13 " " 95 C' C, 
1311 :2 11 CF FF C9 '0 " " 90 .5 
1)19 : 00 13 " " 10 99 Fl 19 76 
1321 : 611 '0 D. 13 D. 93 .C 1£ 77 
1329 : 13 C9 . 0 " F' " C. 13 " 1331:A2 " " CD 'C " " 90 2. 
1339 : AE C. 13 ' c F2 .C .9 C, 0 ' 
1341 : 1) '0 C' 13 A9 " .9 C7 DE 
1349 : 13 90 0' 13 C. E9 C, 94 I. 
1)51 : 90 F4 " " 0' " 13 " C7 
1359 : 80 " A9 " " " " 

., 07 
13 6 1 : 1"'2' " C. " " " " C9 " 1369 : 1"1" '0 F2 'C C9 " " ,. 50 
1371 : 1\9 " 95 F. " 13 95 FC 19 
1379: 4C 94 13 AS E4 95 F. A9 C2 
1381 : 13 95 FC " 94 " " " 01 
1389 : Bl F. " " " " 02 FF ,. 
1391 : £6 F. " F. DO " E6 FC F7 
1399 :1\ 5 F. CD CE 13 9B E4 AS " 13 11 1 : FC CD CF 13 " DO " " 3C 
13M : 2g C3 FF " " " " ' C CC 
13 Bl: 20 C. 'C " E. .C C9 19 " 1389: 1"0 07 C9 27 " 93 'C •• " 13Cl: 13 18 " 53 53 " 2C " EC 
13C9 : 2C 57 " " " " " " D • 
DDI :IH! " " " " " • 9 " F7 
1309 : 90 " " " " " 9. " FF 
13<:1:00 " " " " " " " 4B 

G 

BASIC for Beginners C'If[. tram III,e 12 
20 COSU» 1000 
30 PRINT "X - "X"V-"Y 
40 COTO 20 
1000 K- PEEK(JS):IF K- NP THEN 1000 
1010 IF K - N THEN Y- Y+ l 
1020 IF K- E THEN X- X+ l 
1030 IF K - S THEN Y- Y- l 
1040 IF K - W THEN X- X- l 
1050 IF K- f THEN PRINT"F1RE["i 

:REM NOTE SPACE AND 
SEMICOLON 

1060 RETURN 

Line 30 would normally begin 
whatever action the program takes 
when the joystick is moved. Line 1050 
wou ld co nta in the consequences of 
pressing the fi re button. This technique 
is useful when moving sprites or when 
drawing in high-resolution mode. The 
variables X and Y may be incremented 
or decremented by more than I, of 
course, to achieve higher speeds. 

Wllhln IImlls 
Often, you'll encounter a programming 
situation in which X and Y may not ex
ceed certain values. In such cases, you 
wou ld change lin es 1010-1040 as 
follows: 

1010 IF K- N THEN Y- Y+ I:lF Y>I 99 
THEN Y-199 

1020 IF K- E THEN X-X+ l:IF X>255 
T HEN X- 255 
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YOU 

Hey, It's no big deal It's 8 simple legal form, that's all 
lIII<a II. minute. FIliI!. out. S4gn It Garry II w!tfl ~ It's the Ioo$t you can dO. 

Than no one can atrt you dial' do anythng worthwhile wth)Oll' Ita. 

PartnnNp lor a Dn.Ig-Fme Amenca, N.Y. NY tJ017 

1030 IF K-S THEN V-Y - I:IF Y<O 
THEN V- O 

1040 IF K- W THEN X- X- l:IF X<O 
THEN X- O 

Substitute these lines in the previ
ous program and ron it. Then move the 
joystick and press the fire button. You 
should see values for X and Y change 
but never exceed the limits above. This 
technique could be used to ensure that 
ill egal values won't get POKEd to 
memory locations or Ihat a line which is 
being drawn won't go off the screen. 

Miniature User Ports 
One of my favorite uses for the joystick 
ports is as input-only user ports. (The ac
tual, more elaborate user port is at the 
rear of the machine, to your left as you 
type, and can be used for both input and 
output.) You can buy a 9-pin plug at Ra
dio Shack and connect wires to it; this 
effectively replaces the joystick plug. 

Where can these wires lead? They 
could lead to a numeric keypad, to a 
counter Ihat uses the guts from an old 
trackball , or to a relay that's triggered 
from a tape deck [or synchronization of 
the computer to music. Of course, read
ing the joystick ports in these ",,-ays re
quires the necessary programming. 

For instance, you usually want an 
event to occur only once when one of 
the switches is closed. In order to en-

sure that this happens, you'd need to 
use two subroutines such as those (at 
lines 100 and 200) in the short program 
which follows. 

10 JS -56320:F-III:REM EQUIVALENT 
TO FlRE SUTTON PORT 2 

20 GOSUS l 00:PRINT "ON" 
30 GOSUS 200:PRINT "OFF" 
40 GOTO 20 
100 K- PEEKUShIF K<>F THEN 100 
110 RETURN 
200 K- PEEKOS):IF K- F THEN 200 
210 RETURN 

Line 20 sends control to the sub
routine at line 100, which looks at the 
joystick port for a value of 111 and only 
Ill. This detects whether the firo but
Ion (or other switch or relay) Is trig
gerod. If it is, line Ito returns control to 
line 20 which prints the word ON. Line 
30 immediately sends control to the 
subroutine at line 200, which continues 
to look at the port. If the switch is still 
on, the program loops at line 200 until 
it's off. When it is, control goes back to 
line 30, which prints OFF. Line 40 com
pletes the loop. 

Of course, if you're creating your 
own homemade music videos, you 
would want some appropriate graphiCS 
displayed on the screen inslead of just 
printing ON and OFF. But that 's for an
other column. G 
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Randy Thompson

"The Programmer's Page" is interested

in your programming tips and tricks.

Send all submissions to The Program

mer's Page, COMPUTED Gazette,

P.O. Box 5406, Greensboro, North

Carolina 27403. We'll pay $25-$50

for each tip we publish.

Take control of your disk drive with

these hot programming tips.

Wrlte-Protected?

This short subroutine detects if a disk is

write-protected (has its write-protect

notch covered).

GA 2000 OPEN 15,DV,15:PRINTI15

,"M-R";CHR$(30);CHRS|0

):GETI15,A$:CL0SE 15

JQ 2010 IF ASC(AS+CHR$(1)}-l T

HEN PRINT "DISK IS WRI

TE PR0TECTED":G0T0 203

0

AD 2020 PRINT "DISK IS NOT WRI

TE PROTECTED"

ES 2030 RETURN

To use the subroutine, simply set

DV equal to the device number of the de

sired drive and execute a GOSUB 2000.

Stacy Olivas

Graham, WA

Disk Full
This program accepts a non-write-

protected disk and sets the disk's block-

free information equal to 0. Once this is

done, no additional data may be writ

ten to the disk because the disk drive

thinks that the disk is full.

To use the program, simply type it

in (be careful not to make any mis

takes), run it, insert a disk into the drive

addressed as device 8, and then press a

key. The program prints FINISHED

when the operation has ended. As a

precautionary measure, use this pro

gram only on copies of disks. That way,

if something goes wrong, you'll still

have your original to fall back on.

JE 100 DIM Q$(255)
GS 110 PRINT "ICLRlfGRK)(DOWN)

":P0KE 53280,0:POKE S32

81,0

JF 120 PRINT "INSERT DISK AND

[SPACE}PRESS ft KEY"

HE 130 POKE 198,0:WAIT 198,1

EQ 140 PRINT "WORKING"
HE 150 OPEN 15,8,15:OPEN 5,8,5

,"I":PRINT115,"1)1:5,"0,

18,0

HH 160 FOR 1=0 TO 255:GET#5,AS

:QS(I)=CHR$(ASC(AS+CHBS

(0)))iNEXT

KJ 170 CLOSE S

PG 180 FOR I»4 TO 7l!Q$(I)»CHR

S(0):HEXT:FOR 1=76 TO 1

43:QS (I)=CHRS (0) :NEXT

AF 190 OPEN 2,8,2,"#"

QK 200 FOR 1=2 TO 255:PRINT#15

,"B-P:"2,I:PRINTt2,Q$(I

QJ 210 PRINTH5, "U2:2"0,18,0

XK 220 CLOSE 2

MP 230 PRINTI15,"I":CL0SE 15

XR 2*0 PRINT "(UP)FINISHED"

You can use this program to pro

tect important disks from being written

to. It will also fool people into thinking

that your disk is completely full, even

though it's not.

Danny R Hummel

Essex, IA

Disk Change

Here's a short routine that waits until a

disk has been inserted or removed from

the disk drive. You must set the vari

able DV equal to the device number of

the drive which you wish to check and

then execute a GOSUB 3000.

GA 3300 OPEN 15,DV,15

HB 3010 PRINT#15,"M-R";CHRS(30

);CHRS(0)

SM 3020 GET#15,WS

RJ 3930 IF ASC(WS+CHRS(0)) THE

N 3910

KF 3048 CLOSE 15

RS 3050 RETURN

One example use of this subroutine

might be in a single-drive copy pro

gram. Instead of waiting for the user to

hit a key when it's time to swap disks,

you could instruct him or her to remove

the source disk and insert the destina

tion disk; then have your program call

the Disk Change subroutine twice, once

to wait for the source disk to be re

moved and once to wait for the destina

tion disk to be inserted. The user would

never have to touch the keyboard.

Francisco Felix

La Paz, Mexico

1571 Info
About a month ago 1 received a letter

from Kent Sullivan, General Partner of

Dr. Evil Laboratories. He noted some in

complete and inaccurate information

given in the July 1989 "Programmer's

Page" regarding the 1571 disk drive and

Disk Drives

its ROMs. In his discussions with Com

modore engineer Fred Bowen, Mr. Sulli

van discovered some interesting facts.

I've summarized some of the more sa

lient pieces of information below.

First, there were five versions of

the 1571 ROM made up, but only two

versions were released to the public,

the original production-version ROM

(part number 310654-03) and the up

grade ROM (part number 310654-05).

The last two digits in the chip's part

number specify which version of ROM

it is. You may be able to find some 1571

drives with -01, -02, or -04 ROMs since,

according to Fred Bowen, "the rest like

ly did get distributed to beta test sites,

which are notorious for distributing

that which they are forbidden to." Here

at COMPUTE!, for example, we have at

least two 1571 drives that contain -01

ROMs.

The 1571CR that's found inside

the 128D uses different ROMs than the

stand-alone 1571. (The CR, by the way,

stands for Cost Reduced.) There are two

ROMs available for this drive: part

number 318047-01 and part number

252372-01. These two ROM chips are

exactly the same codewise; it's just that

one is an EPROM (Erasable Program

mable Read Only Memory) chip while

the other is strictly a ROM chip.

As for bugs, Fred Bowen states,

"The CR ROM came after the -05 ROM,

and so it naturally inherited all of the

fixes. Unfortunately, Dave Siracusa (the

programmer) missed at least one, which

I discovered some time later. The miss

ing patch is called PATCH69, which

deals with setting the BAM pointers

when a double-sided disk is in use."

To see what could be done about

PATCH69, 1 made a quick call to Com

modore and found that there are no

ROM upgrades available for the

1571CR. Then, on Mr. Sullivan's rec

ommendation, I talked to Mark Fel

lows, the creator of JiffyDOS. Mr.

Fellows has made extensive compari

sons between the -05 and CR ROMs

and says that the CR ROMs are missing

not one, but three patches, and that his

JiffyDOS 1571CR ROM replacement

contains all of the latest bug fixes. If

you're interested, JiffyDOS 1571CR

ROM is available from Creative Micro

Designs (50 Industrial Drive, P.O. Box

646, East Longmeadow, Massachusetts

01028) forS29.95 plus $4.25 shipping.B
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"The Programmer's Pagf!" is inlJ!rested 
in your programming tips and tricks. 
Send all submissions to The Program· 
mf!r's Page, COMPUTE!'. Gazette, 
P.O. Box 5406, Grf!f!nsboro, North 
Caroli"a 27403. We'll pay 525-$50 
for tach tip lve publish. 

Take control of your disk drive with 
these hot programming tips. 

Writll-Protected? 
This short subroutine detects if a disk is 
write-protected (has its write-protect 
notch covered). 

GA 2090 OPEN IS,DV,IS : PRINTt15 
,"M-R";CHR$(301ICHR$(O 
):GETflS,A$:CLOSE 15 

JO 2019 IF ASC(AS+CHR$(lll-l T 
HEN PRINT "DISK IS WRI 
TE PROTECTED " :GOTO 203 , 

AD 2929 PRINT " DISK IS NOT WRI 
TE PROTECTED" 

ES 2"3" RETURN 

To use the subroutine, simply set 
DV equal to the device number of the de
sired drive and execute a Gasus 2000. 

Disk F.II 

Stacy Olivas 
Graham, WA 

Thi s program accepts a no n-write· 
protected disk ,md sets the disk's block
free Infonnation equal to O. Once this is 
done, no additional data may be writ
ten to the disk because the disk drive 
thinks that the disk is fu ll. 

To use the program, simply type it 
in (be careful not to make any mis
takes), run it, insert a disk into the drive 
addressed as device 8, and then pres.s a 
key. The program prints FINISHED 
when the operation has ended. As a 
precautionary measure, use this pro
gram only on copies of disks. That way, 
if something goes wrong. you'll still 
have )'Our original to fall back on. 

J£ ,n OIH 0$(255) 

"S ttO PRINT "(CLR} (GRN)(DOWN) 
" : POKE S3289 ,0 : POKE 532 
81 , 9 

JF 120 PRINT "INSERT DISK AND 
{SPACE}PRESS A KEt" 

HE '" POKE 198 , O: WAIT 198,1 
EO '" PRINT "WORKING" 

"' '" OPEN lS,8,15:0PEN 5,8 , 5 
, "I":PRINTI15,"Ul:5,"0 , 

TH( 

18 , 9 
HM 160 fOR I-9 TO 255:GETI5,A$ 

: QS(I)-CHRS(ASC(AS+CHR$ 
(0111 : NEXT 

KJ 17" CLOSE 5 
PG 180 fOR 1-4 TO 71:0S(1I-CHR 

$(01 :NEXT:fOR 1-76 TO 1 
43:0S(II -CHR$(OI :NEXT 

Af 190 OPEN 2,8,2 ," '" 
OK 200 FOR 122 TO 2S5 : PRINTllS 

,"B-P : " 2 , I : PRINT' 2 ,0$ (I 
); :NEXT 

OJ 210 PRINTtlS,"U2 : 2"0,18 , O 
XK 229 CLOSE 2 
HP 239 PRINTIl5 ,"J": CLOSE 15 
XR 240 PRINT " {UP)FINISHI:D" 

You can use this program to pro
tect important disks from being written 
to. It will also fool people into thinking 
that )'Our disk is completely full , even 
though it's not. 

Danny' F. Hummel 
Essex, IA 

Disk Change 
Here's a short routine that waits until a 
disk has been inserted or removed from 
the disk drive. You must set the vari
able DV equal to the device number of 
the drive which you wish to check and 
then execute a GOSUB 3000. 

"' 3000 OPEN 15,DV,15 
HB 3010 PRJ NT' 15, "H-R" I CHRS (30 

) ;CHR$(OI 
SM 3020 GETIl5,wS 
RJ 30JO If ASC(WS+CHR$(")) THE 

N 3910 
KF 30411 CLOSE lS 
RS 31150 RETURN 

One example use of this subroutine 
might be in a Single-drive copy pro
gram. Instead of waiting for the user to 
hit a key when it's time to swap disks, 
)'Ou could instruct him or her to remove 
the source disk and insert the destina
tion disk; then have your program call 
the Disk Change subroutine twice, once 
to wait for the source disk to be re
moved and once to walt for the destina
tion disk to be inserted. The user would 
never have to touch the keyboard. 

1571 Inl. 

Francisco Felix 
La Paz, Mexico 

About a month ago I received a letter 
from Kent Sullivan, Generil l Partner of 
Dr. Evil Laboratories. He noted some in
complete and inaccu rate information 
given in the July 1989 "Programmer's 
Pilge" regilrding the 1571 disk drive and 

\ 

its ROMs. In his discussions with Com
modore engineer Fred Bow,m, Mr. Sulli
van discovered some interesting facts. 
I've summarized some of the more sa
lient pieces of infonnation below. 

First, there were five versions of 
the 1571 ROM made up, but only two 
versions were released to the public, 
the original production-version ROM 
(part number 310654-03) and the up
grade ROM (part number 310654-05). 
The Illst two digits in the chip's part 
number specify which version of ROM 
it is. You may be able to find some 1571 
drives with -01, ·02, or -04 ROMs since, 
according to Fred Bowen, " the rest like
ly did get distributed to beta test sites, 
which are notorious for distributing 
that which they are forbidden to." Here 
at COMPUTE!, for example ..... -e have at 
least two 1571 drives that contain -01 
ROMs. 

The 157lCR that's found inside 
the 128D uses different ROMs than tne 
stand-alone 1571. (The CR. by the way, 
stands for Cost Reduced.) There are two 
ROMs available for this drive: part 
number 318047-01 and part number 
252372-01. These two ROM chips 'are 
exactly the same codew!se; it 's just that 
one is an EPROM (Erasable Program
mable Read Only Memory) chip while 
the other is strictly a ROM chip. 

As for bugs, Fred Bo .... -en states, 
"TheCR ROM came aher the -05 ROM, 
and so it naturally inherited all of the 
fixes. Unfortunately, Dave Sirarusa (the 
programmer) missed at least one, which 
I discovered some time later. The miss
ing patch is ca lled PATCH69, which 
deals with setting the BAM pointers 
when a double-sided disk is in use." 

To see what could be done about 
PATCH69, I made a quick call to Com
modore and found that there are no 
ROM upgrades avai lable for the 
1571CR. Then, on Mr. Sullivan's rec
ommendation, I talked to Mark Fel
lows, the creator of JiffyDOS. Mr. 
Fellows has made extensive compari
sons between the -05 and CR ROMs 
and says that the CR ROMs are missing 
not one, but thru patches, and that his 
JiffyDOS 1571CR ROM replacement 
contains all of the latest bug fixes. If 
you're interested, JiffyDOS 1571CR 
ROM is available from Creative Micro 
Designs (50 Industrial Drive, P.O. Box 
646, East Longmeadow, Massachusetts 
01028) for 529.95 plus 54.25 shipping.S 
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machine language

Jim Buiteriicld

Amigas, IBM clones, and UNIX systems

use a program with the curious name of

More. Perhaps its name should have

been Pagelist, as it lists text files to the

screen, stopping at the end of each page

and asking More?. The user simply taps

a key to see the next screenful of data.
Accompanying this coiumn is an

elementary version of More for the

Commodore 64 and 128 that allows

you to view files saved in Commodore

ASCII format. The BASIC portion of

this program POKEs the machine lan
guage (ML) routine into memory at

52000 (8192). It then asks for the name

of a file, opens this file as logical file 1,

and then calls the ML routine.

We begin this routine by setting

the status byte (BASIC reserved vari

able ST) at address $90 to 0. As the file

is read in, ST has the value 0. When the

file ends or when an error is encoun

tered, ST becomes a nonzero value.

2000 IDA #$00

2002 STA $90 initialize ST byle

Next, we switch the input stream

from the keyboard to logical file 1 using

the Kemal routine CHKIN at $FFC6.

The input stream remains switched for

most of the program. Once the message
<MORE> is displayed, the program will

restore the input stream to the keyboard

and wait fora keypress. When one is de

tected, the program will return here to

reassign the input stream to the file.

2004 LDX #$01 ;logical file 1

2006 JSK $FFC6;switch inpul stream

After printing 22 lines of text from

the file, the program pauses and prints

<MORE>. Location $2301 holds our

line count. Initially, we set this register
toO.

2009 LDA #$00 ;zero line count

200B STA S2301

We count the number of characters

on each line and store this value in

$2302, also initialized to 0.

200E LDA #$00 ;zero character count

2010 STA $2302

The instruction at address $2017

fetches a character of data from the file

using the Kemal routine GETIN at

$FFE4. Before this occurs though, we

check the file status byte. If ST is a non-

18 CQMPUTEVs Gazette April 1930

II fl I I'll I
zero value, we quit reading the file and

branch ahead to address $2070, where
the program is wrapped up.

2013 LDA $90 ;check ST byte

2015 BNE $2070 ;cnd-of-file

2017 JSR $FFE4;gct character from file

By calling GETIN, we obtain a char

acter in the accumulator. If this character

isn't the RETURN character (decimal

13), we skip the special code that follows

and branch directly to $2054.

201A CMP #$0D ;RETURN7

201C BNE $2054

Assuming the character is a RE

TURN, we print it and add 1 to the line

count. Next, we check to see if it ex

ceeds 22 ($16). If the line count has not

reached that full-screen value yet, we

loop to address $200E, resetting the

character count to 0.

201E JSR $FFD2;print RETURN

2021 INC $2301 jincrement line count

2024 LDA $2301 ;check for end of page

2027 CMP #$16 ;22 lines?

2029 BCC $200E ;not yet

At this point, we have a full screen

of data and pause with the message

<MORE>. This message is stored at ad

dress $2074; we use an index loop to

read and print it.

202B LDY #$00 ;print <MORE>

202D LDA $2074,Y

2030 JSR SFFD2

2033 1NY

2034 CPY #$06

2036 BNE $202D

Next, we disconnect from the file

using the Kernal routine CLRCHN and

return our input stream to the key

board. Then we wait in a loop for a

keypress.

2038 JSR $FFCC jrcstore keyboard

input

203B JSR $FFE4 ;get a character

203E CMP #$00

2040 BEQ $203B

If the keypress is the Q key ($51), a

quit is requested, so we branch to the

exit point.

2042 CMP #$51 ;is it Q?

2D44 BEQ $2073

If a key other than Q has been

pressed, we resume listing the file. But

first, we erase the <MORE> message

A File Lister

by printing the delete character (charac

ter 20, or $14) six times.

2046 LDY #JO0 ;erase <MORE>

2048 LDA #SI4

204A JSR $FFD2

204D INY

204E CPY #$06

2050 BNE $204A

After erasing <MORE>, we return

to address $2004, where we reconnect

the file input stream and zero all

counters.

20S2 BEQ $2004

At address $2054, we've received a

character other than a RETURN. Cer

tain characters in the range $00-$lF

and $80-$9F arc not printable—they

might change text color or perhaps clear

the screen. First, we save the original

character in the Y register and then strip

the high bit from the copy of the char

acter that remains in the accumulator.

Hex values in the range $80-$9F will

change to $00-lF, and our test reduces

to this: "Is the value less than hex 20?"

if it is—that is, it's a nonprintable char

acter—we substitute a dot character

($2E). Then, we restore the original

character, saved in the Y register.

2054 TAY ;saveA

2055 AND #$7F ;strip high bit

2057 CMP #$20 ;les9 than 327

2059 BCS $205D

20SB LDY #$2E

205D TYA

;no, so restore A

;yes, substitute dot

The character is ready to be print

ed. A design decision: What about long

lines that would run past the right mar

gin of the screen? You could either

wrap them onto the next screen line or

truncate them,

I've chosen to truncate any long

lines. I do this by a simple test: If the

character count of the line is too high, I

don't print the character. Wrapping the

line wouldn't be much harder; you
would print an extra RETURN charac

ter and continue on the next screen line,

remembering to increase the line count

and to zero the character count.

Next, we place the character count

in the Y register.

205E LDY $2302

Address $2300 contains the maximum

character count for your machine, set

by the BASIC program. Notice how

.-
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Jim Bllnertleld 

Amigas, IBM clones, and UNIX systems 
use a program with the curious name of 
More. Perh3ps lis name should have 
been Pagelis/, as it lists lexl files to the 
screen, stopping at the end of each page 
and asking M OTt ? The user simply taps 
a key to see the next screenful of data. 

Accompanying this column is an 
elementary versio n of More for the 
Commodore 64 and 128 that allows 
you to view files saved in Commodore 
ASCII format . The BASIC portion of 
this program POKEs the machine lan
guage (ML) routine into memory at 
$2000 (8192). It then asks for the name 
of a file , opens this file as logical file 1, 
and then calls the ML routine. 

We begin this routine by setting 
the status byte (BASIC reserved vari
able ST) at address $90 to O. As the file 
is read in, ST has the value O. When the 
file ends or when an error is encoun
tered, ST becomes a nonzero value. 

2000 LOA #$00 
2002 STA $90 ;i niti.llIJ :t~ 5T byt~ 

Next, we switch the Input s tream 
(rom the keyboard to logical file 1 using 
the Kemal routine CHKIN at 5FFC6. 
The input stream remains switched for 
most of the program. Once the message 
<MORE> is displayed, the program will 
restore the input stream to the keyboard 
and ...... ait for a keypress. When one is de
te<ted, the program will retum here to 
reassign the input stream to the file . 

2004 LOX #$01 ;iogicod f1I~ I 
2006 JSR $FFC6;switch input Itr~am 

After printing 22 lines of text from 
the file, the program pauses and prints 
< MORE>. Location $2301 holds our 
line count. Initially, woe set this register 
toO. 

2009 LOA #SOO ;zero line count 
200B STA $2301 

We count the number of characters 
on each line and store this value in 
52302, also initialized to O. 

200E LOA #SOO ;zero chuuter count 
2010 STA 52302 

The ins truction at address S2017 
fetches a character of data from the me 
u sing the Kerna l routine GETI N at 
$FFE4. Before this occurs though, v.'C 

check the fil e status byte. If ST Is a non-

18 COMPUTEr, Gelette ApriI l990 

zero value, woe quit reading the file and 
branch ahead to address 52070, where 
the program is wrapped up. 

2013 LOA $90 ;c h ~ck ST byt~ 
2015 ONE $2010 ;~nd-of-file 
2011 j5R 5FFE4;get dlilJader from fi le 

By calling GETIN, v.1! obtain a char
acter in the accumulator. If this character 
isn' t the RETURN character (decimal 
13), we skip the special code that fol1ow5 
and branch di rectly to 52054. 

20lA CMP #$00 ;RETURN? 
20IC BNE $2054 

Assuming the character is a RE
TURN, we print it and add 1 to the line 
count. Next, we che<k to see if it ex
ceeds 22 (5 16). If the line count has not 
reached that full -screen value yet, we 
loop to address $200E, reselling the 
character count to O. 

20lE ISR $FF02;prlnt RETURN 
2021 INC $2301 ;incf~ment line count 
2024 LDA 52301 ;check for end of page 
2027 CMP #516 ;22 line.? 
2029 DCC $2ooE ;nol y~1 

AI this point, we have a full screen 
of data and pause with the message 
< MORE>. This message is stored at ad
dress 52074; we use an index loop to 
read and print il. 

2028 LOY #500 ;print <MORE> 
2020 LDA 52074, Y 
2030 JSR 5FFD2 
2033 INY 
20.14 CPY #506 
2036 BNE $2020 

Next, we disconnect from the file 
using the Kemal routine CLRCHN and 
retum our input stream to the key
board . Then l'o'C walt in a loop for a 
keypress. 

2038 JSR 

2038 
203E 
2040 

ISR 
CMP 
'EQ 

5FFCC ;fe.lore keyboard 
Input 

$FFE4 ;get a character 
# ... 
5203B 

If the keypress is the Q key (551), a 
quit is requested, so we branch to the 
exit point. 

2042 eMP #$51 iii It Q? 
2G44 BEQ 52073 

If a key other than Q has been 
pressed, we resume listing the file . But 
nrst , we erase the < MORE> message 

A 
by printing the delete character (charac
ter 20, or 514) six times. 

2046 LOY #500 ;erue <MORE> 
2048 LOA #514 
20M j5R $FF02 
2040 INY 
204E CPY #506 
2050 BNE S204A 

After erasing < MORE>, we retum 
to address $2004, where we reconne<:t 
the fil e input stream and ze ro a ll 
counters. 

2052 BEQ $2004 

At address S2054, we've Te<eived a 
character other than a RETURN. Cer
lain characters in the range SOO-$ 1 F 
and $80- S9F arc not printable- they 
might change text color or perhaps clear 
the screen. First, we save the original 
character in the Y regis ter and then s trip 
the high bit from the copy of the char· 
acter that remains in the accumulator. 
Hex values in the range $80-$9F will 
change to 500-1 F, and our lest reduces 
to this: " Is the value less than hex 201" 
If it is-that is, it's a non printable char
acter-we subs titute a dot cha racter 
($2E). Then, we restore the original 
character, saved in the Y register. 

2054 TAY ,.ave A 
2055 AND #57F ;.tfip high bit 
2057 eMf #520 ;teu than 321 
2059 DeS 52050 ;no,.o re. lore A 
205B LOY #52£ ;yH, sub.titute dol 
2050 TYA 

The charact~ r is ready to be print
ed. A design decision: What about long 
lines that would run past the right mar
gin of the screen? You could either 
wrap them onto the next screen line or 
truncate them. 

I've chosen to truncate any long 
lines. I do this by a simple test: If the 
character count of the line is too high, I 
don't print the character. Wrapping the 
line wouldn't be much harde r; you 
would print an extra RETURN charac
ter and continue on the next screen line, 
remembering to increase the line count 
and to zero the cha racter count. 

Next, we place the character count 
in the Y register. 

20SE LOY 52302 

Address 52300 contains the maximum 
character count (or your machine, set 
by the BASIC program. Notice how 
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P.O. Box 5188

Greensboro, NC 27403

Name:

Street

City: _

Stale. _ Zip:

Type ol computer.

Quantity
Issue

(Monlh/Vear)
Magazine

or Disk Name

SUBTOTAL

Sales Tax:t

Shipping:

TOTAL:

Price'

■ Back 1551)85 Of COMPUTE!, arc COMPUTE!* Ga-

zene we Ml 00 each No Issues dated prior to Janu

ary. 1986. ate available In modui, me following

issues no NOT available Gtnlit: 1/86. 3/96.

' Single asus tor COMPOTES Guefta are S1S.Q0.

Disk/magajine combinations are S16D0 NOTE: No

disks dated prior to June 1986 are available. Thg

May 1966 and October, 1997 Gawtte disks era no

longar avaiabto.

* B«* Mun of COUPUTEIt PC Magju™ an

SlSOOeocfi Tim pubtcanon is avaiaOle only as a

magajing/dreK com&nabon. Our Beck Issue Inventory

consists mainly ot magannes with 5.25-ineti di&Hs.

but via will Htlompt to supply 3 5-Inch disks it re

quested Trie 'oilowing issues are NOT available: PC

Meaailn*- 9/87. 11/87. 9/88. 11/88.

" Bach issues ol COMPUTE'? Amiga ftasouce maga

zine are available begnniig nvttTi Spring, 1969 lor

$6.00 Bach. Back Issues ol COMPUTES AmtQa Re-

source Disk oro ovailablo beginning with Summer,

1969 tor S10 DO each. Disk/maganns comblnawy™

are S12.D0

Shpgmg arxl lunOing nduMd lor U.S. and Ca

naaar ies>JenH. Omers MX S2.00 tor surface nuil,

S5 00 lor air mail.

Payment must be in U.S. dollars by check drawn on

U.S. bank. MasterCard or Visa credit cards accepted

on orders ol more than S20.00

t Hortn Carolina. New York, and Pennsylvania res

idents must add appropriate sales tax.

za

Machine Language Programming

BASIC figures the number of characters

that will fit on your particular screen

line (see line 500), POKEing the result

to decimal 8960 ($2300). We next check

the character count, now in Y, against
this value. If it's over the limit, we skip

the portion of the code that prints the
character.

2061 CPY $2300 exceeded screen

width?

2064 BCS $206C;yes, so skip printing

Here's where we print and count

characters. Then, we return to read

more from the file.

2066 INC $2302 ,-increase character

count

2069 JSR SFFD2;print character

206C BNE S2013 ;and continue line

206E BEQ $2013

As we exit, we restore the input

stream to the keyboard, again using

CHRCHN.

2070 JSR

2073 RTS

SFFCC

And lastly, our <MORE> message

is stored at $2074.

2074 3C 4D 4F 52 45 3E ; <MORE>

207A (end code)

More

HG 110

DS 120

XF 133

QM

SR

BH

DH

AS

EC
BR

BJ

BP

hB

BX

140

150

160

170

130

190

200

219

220

230

240

RP 500

KM

RM

MK

AJ

HP

ES

HB

51G

520

53H

540

550

560

570

DATA 169,0,133,144,162,

1,32,198,255,169,0,141,

1,35

DATA 169,0,141,2,35,165

,144,208,89,32,228,255

DATA 201,13,208,54,32,2

10,255,238,1,35,173,1,3

5

DATA 201,22,144,227,160

,0,185,116,32,32,210,25

5

DATA 200,192,6,238,245,

32,204,255,32,226,255

DATA 201,0,240,249,201,

81,240,45,160,0,169,20

DATA 32,210,255,200,192

,6,208,248,240,176,168,

41,127

DATA 201,32,176,2,160,4

6,152,172,2,35,204,0

DATA 35,176,6,238,2,35,

32,210,255,208,165,240,

163,32,204,255,96

DATA 60,77,79,82,69,62

FOR J-8192 TO 8313

READ X:T=T+X

POKE J,X

NEXT J

IF TO15477 THEN PRINT

(SPACE}"ERROR IN DATA S

TATSHENT.":STOP

PRINT CHRSU4) :PRINT CH

RS(157);:L0=POS(0):PRIN

TlPOKE 9960,L0

INPUT "NAME OF FILE";FS

OPEN 15,8,15

OPEN 1,B,3,FS

INPUTU5,E,ES,E1,E2:IF

fSPACE)E<>0 THEN PRINT

(SPACE}ESfEl;E2:STOP
SYS 8192

CLOSE 1

CLOSE 15 O

LookiDg for a Widget 
for your P rinte r 
and n_ It now? 
can Precl.lonl 

PTecislon Images s tocks a complete 
selccUon of par ts, supplies. and 

mllnuals for these printers: 
C. lTOH, gUME. CITIZEN, 

OKIDATA, FUJITSU, E PSON 
ANDOI'BERS 

F'or Vlsa/MC/Amex call 
1-800-624 -8338 

Precision Images 
P.O. Box: 573 

Chester, NY 10918 

The power to overcome. 

, 
ao., Into the Wild Blue Yonder 

The Official F-19 St .. 1th Fighter 
Handbook 
by Rktt¥d G. sn.nieId Fot_IPy""" 'Wid 8iI~ ~. ~ 
n Cdoundet 01 MIctoProII 
$14.95, 192pp 

Learn the Ins and outS 04 IIying Mlcrof'ros,e's 
~ F· 'Q StMllh Fighter fIII11t *"t..Cator. Study 
the prlCtlcel hlnu and IiPl Ior flying Ihe sm.r 
talor and per'OfrrWlg gt'oo..ncH, tad( and air·\Oou 
tICIiCI. Then r&ad III the backgound Infor-
mallon In l1'li book to learn 10 rtt!hl real F-19. 
In the tnaJ S8diorI of !hi book. you'l find you---
sell ~ 0Y9I' the shoIAder 01 an exper1 F-19 
StNltIl FI¢rt8' game player as he carries out 
I8Y9f8I "dangerous" m/sslont. 

Order your copy tod8r. 

Send $14.95 plos $2.00 ~ and hardlg 
($5.00 lor ordeB 0UtSItIe the U.s. and Canada) 
and appIcabIe saJes tIUI' 10: 

COMPUTErs 600ksheII 
P.O. Box 5188 
Gfeensboro, NC 27400 

--- ,...~o._-. 

"" ---~ 
' f\eobora DI He. NY. nI'" -'d ~.., IP 
foty<:NI .... 

,.. 0fdIn .... III 1*1 In US. "'"" en- 0'11 us. 
__ Ordn .... be ~ UPS GnuId $Inb. 
PIMM .-ow 4-tI -"- fgt -...y, 

COMPUTEI 
Publications 
Back Issues/ 
Disk Orders 

IndIvIdual back copies of maga-
zines and disks are available by 
mail only while quantities last. 

Please clip or photocopy. and mail 
oompleted coupon and check to: 

COMPUTE! Publications 
Single-Copy Sales 

P.O. Box 5188 
Greensboro. NC 27403 

..... , -
"" - '" 
T)I)ICI~ ... or~ame !antJtv (Manttv·"ear) "". 

SUBTOTAL: 

S&In Tax:t ....... 
TOTAL: 

• BId! ...... of ClJNJlUTEI, WId Ct)NI'IITEr . 0.-
,.,. ... M.OO .". No ..... _ pr'o' II) ...,... 

"Y. l _ .. ~"'~",~ 
__ ... NOT "'--a.- 1(M. 3jfI$. 

• SingIII dIIkI fIlf COIW'tJ1E'J" au.m. ... $15.00. 
~~ ... $ ta.OO NOTE: No 
diIkI ""ltd prior to Jo.rof , ..... VlIIabII. The 
Mly 18l1li_ 0c:Ww. 11181 GoM"!1l __ .... no --• BId! __ of OOIJI'CITEr. PC ~ ... 
$1 • . 00 Md>. Thit p..CII;aIIon II II\'eIIIIIIII oYf'" 
~ GGloOi .. iCI. ().f 1)Id< ..... '"-'!Dry 
con.blS "'*i'f of ......... ....,. 5..2S-n:h dIb. 
IJ.o1 .... "" ItI8n1llID I<4iIlII' 3.s.n::r. -. ... 
quIICIIG. The ~ ........ NOT 8YIIIII*: PC 
at.pu/Iw<"..,. 11/87. I,. 11,... 

• BIdI __ of Cl:JNPlJTEfI ...... Rucu:.o """"" 
m. ... ...-.IaOII ~..." ~ 1911111Cit 
$/1.00 Md"I. BIdI '"'* 01 CQl./ptlT£"S ~ Reo 
.ource DI.k .,I.valatlle ~ ¥oi1!I BI.m:nIr. 
1ge9lor SIO.OOtlld"\. ~~ 
... $12.00. 
SI'ooppIrIo _Iwdng "*- 101 u.s. _ C. 
___ 0IIws.,., $2.00 1OI..n.. ...... 

56.00101 ....... 
i'IynIIrl iTUSI De irI u.s. CIOtIn Ily CI>ICk _ on 
u.s. __ ~ or ...... <neM """" ~ 
on oroer. of rrw::n IhIn s:zo.oo. 

I NOmc.....,...bI<...-dPw ... ,... ..... 
bIn!II _ .,., IPP'OP"IIIIIIIII&l. 

m 

Machlns Lan,ua,s PrD,rammlng 
BASIC figures the number of characters 
that will fit on your particular screen 
line (see line 500), POKEing the result 
to decimal 8960 ($2300). We next check 
the character count, now In Y, against 
this value. If it 's over the limit, we skip 
the portion of the code that prints the 
character. 

2061 Cry $2300 ;exceeded . creen 
width? 

2064 BCS $206C ;yH, 10 Iklp printing 

Here's where we print and count 
ch tlracte rs. Then , we retu rn to re ad 
more from the file. 

" .. INC SD02 ;Increu e chandu 
count 

" 69 15R SFF0 2.--prinl character 
'06C 8NE $2013 ,and continue line 
'06E 'EQ $2013 

As "'"e exit, ""e restore the input 
stream to the keyboard, again using 
CHRCHN. 

20'10 J5R SFFCC 
2013 RTS 

And lastly, our <MORE> message 
is stored at 52074. 

2074 JC 40 4F 52 45 3E ; < MORE> 
207A (end code) 

M.re 
RA 100 DATA 169 ,9 , 133 . 144,1 62 , 

1 , 32 , 198 ,255 , 169 , 9 , 141 , 
1, 35 

HG 110 DATA 169 , 0 , 141,2 , 35 , 165 
, 144,208, 89 , 32 , 228 , 25 5 

DS 120 DATA 201 , 13 , 298 , 54, 32 , 2 
10 , 255 , 238 , 1 , 35 , 173 , 1 , 3 , 

XP 130 DATA 291 ,2 2 , 144 , 227 , 160 
, 0 , 185 , 116, 32 , 32, 210 , 25 , 

OH 140 DATA 20 0 , 192 , 6 , 208 , 24 5 , 
32 , 294 , 255 , 32 . 228 , 255 

SR ISO OAT1I 291 , 0, 249 , 249 ,20 1 , 
81 , 249 , 45 , 160 , 9 , 169 , 29 

an '" DATA 32 , 21 0 , 255 , 290 , 192 
, 6 , 298 , 248 , 240 , 176 , 168 , 
41 , 127 

DH ,70 DATA 201 , 32 , 176,2 , 169 , 4 
6 , 152 ,1 72, 2 , 35 ,294 , 9 

" 18O DATA 35 , 176 , 6 , 238 , 2, 35 , 
32,219, 255 , 28 8 , 165,240 , 
16 3, 32 , 284, 25 5 , 96 

EC I " DATA 60,77 , 79 , 82 , 69 , 62 
OR '" FOR J-81 92 TO 811 3 
EJ ". READ X:T-T+X 
a, '" PO KE J , X 
AE '" NEXT J 

ax '" IF T(>15 477 THEN PRINT 
(SPACEI"ERROR IN DATA S 
TATEHENT . " : STOP 

RP '" PRI NT CIl RS( 14 ) :PRINT CIt 
RS (157) i : L0-POS (9) : PRJ N 
T : POKE 8960 , L0 

KH 5lO INPUT RN AM& or rI L&" ; rs 
RH '" OPEN 15 , 8,15 
HK 5JO OPEN l , 8 , l , rs 

" '" INPUT' 15 , E, £S, E1 ,E2:IF 
{S PACEIE( )9 THE N PRI NT 
{S PACEIES ; El ; E2 : STOP 

HF 5SO SY S 8 192 
ES '" CLOSE , 

G liD '" CLOSE 15 

I 



Lyco Computer
Marketing & Consultants

COMMODORE SOFTWARE ACCESSORIES

Acctst:

Echelon SJB.HS

Mich 128 S29.9S

Mach 5 S22.95

Acthiiion:
Mttiiac Mansion . S23.9S

Nouromancflr 575-95

Rimpiga ,. . ill.95

Btilutty Soil nor* s:

Qoofllo M

GeosCJ 2.0 135.95
Ooos 129 7.0 (39.95

Gaopubllsh 529.95
Geolila 128, J39.S5

BtoctBTbutid:

Print Shop 126.95
Print Shop Comp S2J.95

GrapHlcLlb1.!,3.M S15.95
Carman S>n Dlogo WI.S22.95

Camion San Oltgo US 125.95

. Call for .

New Titles

Gunstilp

Stealth Flghler

Red Storm Rl&ln

Qtlgtn:

Ullima IV

Ultima V

Swlfteilc 12S

Data Manngo r 2-64

Data Manager 128 .

Ward Wrlttr I2B ..

.(25.95

S3B.95

.123.05

136.85

S38 35

.131.95

.111.05

118.95

131.95

Surge Protectors:

OVS PW02

OVS PP-112

OVS PP-104

Oisktttlt:
SV, Dllk Nalcher

Xldn 5'.' DSDD
Xldm Jtt DSOO

joysticks:
Boss

Balhsndle

L Conlrollvr

3-Wai

.115.95

.(15.35

.523.95

•160 cps

draft * 45 "
Cpl NLO •

lour rasl'

dont fonts •

216x240 dpi resolution and

prlnl pilches ranging tram 3

ro 20 cpi UY 1/inn II SlRQ
NX-1000 II p IJ9

Ster
MK-irjOu Color 1209.95

nx-icooc tiea.95
NX-10OQC Colw. JJO9.95

NX-1000 Series II (159.95
NX-I41O 12/9.95

Epson

Lll-etO J1B4.95
LO-510 (319.95
FX-BSO S339.95

FX.10SO 1J34.95

LO-850 S4B9.95
LQ.9S0 4489.95

95

PRINTERS
Panasonic
1180 1169.96
1191 "'BIS
1124 "79.95
1995 SCALL
1024 . ., S439.95

■ OuJfllfllei Llmllrd

m CITIZEN
•120 cps dralt

speed wllh Im

proved through

put capabilities

•Built-in

variable-width tractoccoTTipact
design wJbotlom paper feed

minimize space requlremnli. 120

Printer Interlaces:

Xet«c Jr

Xotoc Supergraphics

Xatoc Gold

55 gs Printer

S4 95 1000 i'lroi late
SB 95 Banner Paper 45' Ro

r Maintenance:

112.95 S'A Orlia Cloanor .. . S4.95
116.95 3V^ DrlvB Cleaner S4.95

»12.95

S2i.9S

o $129"

Panasonic
o""" ■«" /!

•9-Pin personal printer •

EZ-Sol operator panel •

adjustable pusWpull trac

tor feed • multiple paper

paths • 192 cps draft •

Jo cps HtQ

KXP1180
9S*

OuanJilies limilerJ

Prlnror rlbOons, cables, connecl/o'rs and accessories awllohlo tor
all applications. PlBast Cull.

Citizen
120 D 1129.95
180 D . . , ...1154.95

HSP-SOO 1309.95
GSX-140 1319.95

Brother
1B0B 1346.95

M1724L (519.95
I854L $469.95

Okldala

Oklmate 20v.Jc»t1 (194,95
172 S195.95
1H2 TurBo S229.95

1B3 S219.95
320 1329.95
321 1459.95

COMMODORE UPGRADES

Excel FSO-2 + Disk Drive
lOQ'c Commodore 64C drive compati

ble, the E-celerator Plus Dish Drive Is
qulDlor, r li'1' r. i i- ;■ ■ and moro

rnhBbl& lhan ihe r n and 1S41C.

i-ymmr wmrimnXy $139
MAGNAVOX

> 13" dlaflonu

Color iii ii. ,■

• Groon lax. switch

• Built-in tilt ^land

■ Inlerlaco cables Included

CM8762 $234

GotdSbar
• 12" ember display

• 640h i JOOv
• IBM and Commodore

compBllhln jimmnni

MONITORS
lupnfrott
BH7£5? Hon. Camp tD4.9S

BM7S32 M«i. Comp 181 95

CMa7rj2 Cqidi Comp 1CALL.

CMirei BGB H31.9J

,i ;■ Go/dSlar;

J J 2I0S A CompoBll" 179S5
U10CQAU-- J7H-9S

l«0 Efl* 14" IJIS.Si
1*20 WOA 14" U'995

, „ , MODEMS
Cmrdinat:
MO3J00E); EXT J400 D.ud 168.85

MH120QEX ECr 1200 Uud . .. 189.B5

Eieies:
Ertfiom 12 HIMTI IStSS
Et»pcom 24 <IHH 111931

E«ltlim2l. MNP ... 1US.9!

95 E,.rcom!lE. VHP $1M.S5

Avmltx;
13D0« J6S.SS
iSOOhc... 199 as
2100 1129-91

HAROWARE
IAC CotpjUI SCALL
C 17B D Compuiir Drli* 1CALL

1911 II Dilk Dill! ICALl
1 CnB PC 1CALL
' ISrO HoMm 1CALL

64 Power Supply
The MW 701-A power

supply made by Micro
R&D foalures double Iii5-

ad aystems, schorrailcs,

jind a one-year warranty.

Slat with the besl, slay

w||h Micro RID.
r $34 95

Cardinal
• Low error dais iranami&sion
And reception ovor alandard dial-

up lolophono linos

• Hayes compaltbto ■ rh r: ■
unluarsally-accBptod AT com-

nund sot

• Automa he Dais Standard

■nd Speed Adjust roilurea

MB2400EX

External Modem
195

'Our friendly sales staff can help with any questions you have!
rVfty shop at IfCO Conppuler7 Lyco Compulnr oilers quality namrj hrand compulor Droducts al prlcoa 30 Ii to 50% OBlon rolall, II you
do noi Eaa the product yoj want advoriised. call Lvco Morkeilng loll iroe. Maw Jd I Inow I -..-1.■ I gal file Drmfucl I neerJ? Our mirmlnj itad
ncilrti conilnoui formil tulninfl &y our msnutaciurari. fla thouundi ol c«pl« etery tvnV cipllall» on our Hrlnfli aid Mr*lcai ma hip* you loo. "ill
m.ti Lito Compulf jour llril cWlco. IV." -r llKUl ,. "■ i1 r, Ol -vvJre? On' Cultomtr Stnlci Oe|;i-ln-«ni Ii i,j ijclt II (Til) OllBlD to mill js-j We

bleb AtlDl our minuliclurffr'jilaliaw.rr.ntTlBJtni.Bl'ortrfflurplrigiriT ITim Ihil IptwintolJ* OtflcHtt. i*t Alii thlt f3u CJttourCuttomar S*r>ic> DfPirl-
mml. Mil retl mill W llem II mt? Wt o'iflr nt.t <Uf ilr. hm dsr >S, tlintUrfl UPS. ind goilil inlemillontl iMpplnj wnlcli. ItmporJry ir<rl>gii ire

normilly Wild nltliin 10 iiji HOW to J (infer? Wb hive ilviiyi .tctptnd C.O.D. ordli! Ihraugh UPS. Prlpald Cllh ordtrs ovrrr ISO irn ihlppaS ImgNI-lige.
Fof ordan undir SSO. plflisa add 13 for Iroloril. Personil ind company chflckuoqulre I i weak WAlllr.g pflflod. Vila. Miller Card indflmfricin cupraia orders
Are .cceplad. for your con nvanifl nee. bill «a carnal pan liong Iha i\ [Tlscounl 0lf«rEd (or Cllh. Price 1 In Inland rclTectcaan prlcei.Purchaie ordari are
lccepledlromEflucilionlllnitltullonl.Wecriirgss!l"1i' on dEllrirleiin Penniyliania. For APO. FPO. and inurniiiomlorrjtn. add SS plus 3". lorprlorlly
miil. AOwrtlKd prices 4nct anilstjlity art aub*td 10 chinoe. Slmrjly »nd your order to Lyco Computer, PO Boi S0S8. Jofam SKukPA, 1IT4O Ot.uII H!rO-!33-!ItO

miM«M N iW t Htf errc. C|[=|e ^

Sales: 1-SQQ-233-876U or
717-493-1030

Fa«;717-494-t «1

Hours Mon-Fn Dnm-Dprn
Sat. lOa.m.-Orj m.

Customer Sorvice:
717-494-1G7O

Hours: Mori.-Fri 9am -5pm

AHENTION EDUCATIONAL INSTITUTIONS: , . , .
II you are not currently using our educational scivice program, please call our representatives far details

1-800-233-8760

IL,:} Lyco Computer 
Marketing & Consultants 

COMMODORE SOFTWARE ACCESSORIES 
Ace ... a: IlIe",p""., Su,;e "01..,'",,, ,.I~r .. "'"O"1ueo; 
Ec",Ion .. .nl.ls 

a..>publl"" .. .n'.1! a..,m, 12. ..... . .. SlUS Gunship ... .US.15 
S' •• ,'" F lg~I" """ .UI.'S 
R. d Slo,m Rl,lng .... JU.U 

avs 1'1'·102 ....... J1 US XII.., II • •• .•••••••.. SlS.lIs 
Mach 121 ... ........ usus 
Mn h5 " .. nus 
ACIl,I, lon: 
Mini.., Mln,lon •••• Ul.n 
N,y,_ne .. ........ U S.U 
Alm,.gl ...• . 122.15 
B"~II., $0,,_,1., 
0 ..01' .... ........... UIUS 
010." 2.0 ..•...... I U.15 
0..0. 121:tO ••.. .n'.f! 

Bto<I.rbunll: 
Prln! Shop .......... sn.n 
P,lnl Shop Comp ••.. . $22.15 
Gf. ph lcLlb1.2.3.. . .. • S 15.15 
Clrmln Son D'-OO WI. 122.15 
Cormon Son 0'-9<> US US.IIS 

• Call for • 
New Titles 

otlgln: 
Uilim. IV 
Uillmi V 

Tlm._'~ ., 
Swlllc.lc U' .. 
Di ll Mln.gll 2 .. ' 
OIU M.nIOI' 121 
Wota WillI< n. 

' IBO ePl 
c",'" 45 
Cpl NlQ • 
101/, ,t5~ 

-~ • 
lit"' lonl ' • 
21b240 dpl ,u olut lon Ind 
print pltche. ra~l"g 110m 3 

1110 .•. n" .......... . 
llZ4 .. 
'''5 . 
' U I . 

n..,s 
nus 

.. nus 
. 11U~ 
. UI.IS 
nus 

OV S " ·1 12 .•. . .•• • 15.15 
OVS I'p·101 ••.....•• • 2U S 

old elle., 
Silo Ol.k NOle" .. ...... I ~.1I5 
Xldor . Silo OSDD .,. .. ".IIS 
XlIII . 3 .... DSOO .•.. IUS 

J01SrJC~ I; 
80 .. .. ' 
1II11I1nd'-
I eonl".11If 
loWlY 

1\61.15' 
'211.15 
1211.15 
. IC ... Ll 

...• "It.'S 

.1. 2.15 
..•• 111.15 

...•. " loiS 
.. $lUS 

hlte S"r.;,gtlphlcl .. ' 55.1$ 
Xille Q.o a .....••... 514.115 
MW 350 ... ,4US 

PtlM .. Pip'" 
1000 ohMII.II' ••.. 111.115 
Donn .. PIPO' IS' Roll. 51 0.15 

0,1" ."Intune", 
5110 D. '.I Cltln .. ..... u .n 
J .... Df". Cilin •• ..•.. 14.115 

10 to cpl NX.1DOO R $15995 

Panasonic 

._--
Star 

Citizen 
1200 .• •••••• $1 29 .15 

.• •.••... $l09.9S 110 D •. . .. 11 51.15 1'1.' 1000 Colo< •••• 
NX ·l OOOC .... • 
N. ·l 000C Colo< , ••••.. 
H. ,I OOO SeMI I' 
Ii . ·U t a ...... , 
Epson 

... J I U.IIS 
UOIU~ 
IU9.1IS 

... $l1U5 

OI>c . .. .",... .... "{ A 
' 1W'1n 1*I0I\l1 p in'" • 
EZ-S-I "P'''tor PInel ' 

.dlul l. bI, pUllllpulll'"C
IOf lNiI • muH lplt PlP8' 
Pltht · 192 CPI drift· 

p 

\ 
.. 
~ .-

I1Sp·sOO .•• ••••• ••••• • . llCli.1I5 
OSX·UO . . ....•••. 1318.15 
Brother 
110 • •••• 
MI12I L .... 
l U ll 

. .. I3( g.u 
..... $~ I o.n 

L:("' O . . Slu.n 
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All Around

the House
Keith Ferrell

Inside, outside,

cellar to attic—64s

and 128s are

doing plenty of

housework!

Jk!
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Hlome computer. That

was the promise of the

Commodore revolution,

and it's a promise that's

being kept every day by

users throughout the

world. And throughout

the house. Here's a look

at some of the ways our

computers are being

used in and around

the home.

3

From the Ground Up
Thinking of building a home? Why not go

whole hog and design it yourself, too?

Commodore 64 and 128 owners can take

advantage of a couple of CAD (Computer-

Aided Design) programs to do just that.

Home Designer, a program for the 128, was

first published in 1987. Since then, hundreds

of users have threaded their way through the

intricacies of laying out floor plans, allowing

space for water closets and windows, finding

just the right spot for stairs.

"it's not just for designing houses," notes

Joe Hubbard, president of Free Spirit, which

acquired Home Designer when Hubbard pur

chased Briwall Software, the program's original

publisher.

"People have written us about using Home

Designer for everything from houses to me

chanical drawings to model airplanes. The pro

gram can handle any kind of design work."

Hubbard has taken advantage of that ver

satility of purpose by publishing a disk-based

library of electronic circuitry symbols which can

be used by hobbyist and professional electri

cians. "It's been very popular," Hubbard says.

The $"19.95 program continues to sell well.

Hubbard feels that much of the credit for

Hoittt Designer's ongoing success is owed to its

own designer, Russ Kendall. "Russ works with

mainframes," Hubbard says, "and he brings a

little deeper understanding of computing to his

programming. And it shows."

Abacus's $39.95 Cadpak brings CAD capa

bility to the 64. {A 128-specific version is avail-
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" People have written us about using Home 
Drsigll tT for everything from houses to me
chanical drawings to model airplanes. The pro
gram can handle any kind of design work." 

Hubbard has taken advantage of that ver
satility of purpose by publishing a disk-based 
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the House

able for $59.95.) The programs can be
used for any type of high-resolution

graphic design, and they excel at pro

ducing accurately scaled printouts of
the designs.

Scaling is, in fact, one of the most

important aspects of CAD. Accuracy
of scale ensures, for example, that
your CAD-designed house and the
property it stands upon are properly

represented on the printout.

Cadpak accomplishes its scaling

by building its drawings around base
scale units that represent either inches

Free Spirit's Home Designer is used

by hobbyists and professionals for

designing everything from model air

planes to houses.

or centimeters. For printing, these

units are in turn related to a formula

that lets you reproduce, in precise

scale, ambitious designs within the

constraints of small printers.

Scaling is the aspect of Cadpak

that Abacus is most proud of. "The

output to printers in these programs is

quite well done," says Jim Oldfield,

the company's marketing director. "A

great deal of effort was taken to make

sure that the scaling out to printers is

exacting and precise."

How accurate? How precise?

Two-and-a-half years ago, our re

viewer stacked up his Cadpak's output

against that of a professional surveyor

with a more expensive computer. The

proportions matched perfectly.

Lights Out! (Or On!)
Once the house is built, you have to

take care of it. You can't always be

home to do what needs to be done,

but with a 64 or 128 and the right

software and hardware add-ons, you

don't have to be.

That, at least, is the philosophy

behind the Home Control Interface

produced by X-10 (USA) of North-

vale, New jersey.

Introduced in 1985, X-10's prod

uct puts control of appliances, lights,
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and heating/cooling systems in the
electronic hands of your computer.

The $69.95 Home Control Interface it
self consists of X-10's software and a

cable that connects to the computer's
user port. To this basic setup are

added various modules, which include

lamp controllers with dimmers, 220-

volt heavy-appliance modules, three-

way wall-switch controllers, and

others. A single 64 or 128 can control

up to 95 different X-10 modules. The

modules accept commands from the

software, executing timed events at
your discretion.

What sorts of events? Indoor and

outdoor lights, stereos, and televisions

can be switched or and off to give the

illusion that someone's in the house

when someone's not. (One ex-Gozcl/e

staffer swears by X-10's security po

tential: He won't leave home without

programming his 64-bascd X-10 sys

tem!) The system can be programmed

to turn on air conditioners or heaters

as you leave work, ensuring the right

temperature by the time you pull into

the driveway.

X-10 technology is not just for

humans, Among the company's cus

tomers are people who use the prod

uct to warm henhouses and grain

elevators on a regular basis.

What's It Worth?
Buying or selling a house or piece of

property? The bank, savings and loan

institution, or financial service you

use is going to want an independent

appraisal.

If you live in or near Emporia,

Kansas, that appraiser might be Steve

Schaeffner, which means that the rel

evant numbers will be crunched

through a Commodore 64.

Schaeffner got the computer from

his father a few years ago and now

would not do without it. At first,

though, he wasn't sure just how

much of a contribution the 64 would

be able to make to his business.

Looking through appraisal-industry

publications, Schaeffner saw plenty of

business software—but none of it for

his computer.

"There were any number of pro

grams for IBM machines," Schaeffner

says, "and they all cost hundreds of

dollars."

Finally, though, he found an ap

praisal package for the 64. Even bet

ter, the software cost only $100.

Better still, the package from The

Rhombus Group worked.

"It's made all the difference in

the world," Schaeffner says. "Now, as

I inspect a property, I'm able to make

as few field notes as possible. Once

I'm back at the office, I incorporate

those notes into the program."

Where Schaeffner once had to

spend hours manually filling out an

appraisal form, the drudge work is

now handled by the 64, "It's terrific,"

he says. "When I make an adjustment

in my calculations, the change is re

flected throughout the program. I've

taken a lot of little things and reduced

them to a single keystroke, which

saves a lot of time."

Like many businesses, fee ap
praisal includes a fair amount of re

petitive work. After some time in the

business, Schaeffner points out,

you've seen just about every type of

property. With hundreds of appraisals

on file, Schaeffner has turned repeti

tion into an advantage.

"I've set up templates that can

handle just about every situation 1 run

into," he says. "That saves at least 50

percent of my time." Other software

tools in Schaeffner's appraisal arsenal

include SwiftCalc and Word Writer.

When the appraisal is done,

Schaeffner prints it out via a Star NX-

10DDC. The output is professional and

crisp, more than presentable enough

for his demanding financial clients.

Roll 'Em!
You've designed your home, bought

or sold it, and put its security system

on automatic. Time to relax with a

rented video.

And if you're in Buenos Aires,

the videos you rent are catalogued

and your rental fee is tallied by a 128-

based system.

Peter Northrup, who created cus

tom software for Cinehogar, a Buenos

Aires video-rental establishment, set

up a system of four 128s, a 1750

RAM expander, and two 1571s, all

linked to a ten-megabyte hard drive

via a switching device. Four magnetic

card readers are also connected to the

system, which outputs to the screens

of 1902 monitors or to paper by way

of Citizen or Panasonic printers.

There is room on the system for four

more terminals.

Cinehogar's system can handle

up to 5000 members and 6000 films,

keeping track of rentals, returns, over

due films, special requests, and other

aspects of the video business. Mem

bers' magnetic cards include a special

parity code to ensure privacy.

Nor has the 64 been left out of

the equation. While the 128 system is

behind the counter, customers can use

a 64 and its Xotec 20MB hard drive to

search through all of the club's films.

Aware of the general public's antipa

thy toward keyboards, Northrup set

up a menu system that enables

searching to be accomplished via a
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1541/1571 DRIVE ALIGNMENT

This excellent alignment piogom Is a must-have

tor euery Commodore owner, Easy to use, it helps

you to align your drive so that i! runs just as il It

were new! Ths simple instructional manual and

on-screen help piompi you througri the alignment

procedure and help you adjusl Ihe speed and

head stop ol your drives. II even includes

instructions on how 10 load I ho alignment program

when nothing else will load I

Don:t be caught shortl Wb get moie Hed Laoel

orders lor this program than any other program

we sell. Save yourself ihe expense1 Order now.

keep it in your library, and use il often1

Works on the 64,126 and SX64 lor the 1541.
1571. 1541 'II and compatible Ihird party drives.

STILL ONLY $25
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1541/1571 DRIVE ALIGNMENT LOOKING FOR PROGRAMS 
MADE JUST FOR YOUR 1281 

Thl, eJ~elloot alignment program Is a must·have 
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keep ~ in your Ibrary. and use ~ oftenl 

WOIlIs an 11M164. \28 and SX6410f the \541. 
1511. 1541·11 and IX)IIl9atible 1hI!d party drives. 
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All Around

the House

Ports to Ponder
Unattended computer control of lights, heating, or air conditioning

on a day-to-day basis requires that the computer stay on continu

ously. In my neck of the woods, however, the power generated by
our local utility Is so spofatJic that extended control is almost
impossible.

To solve (tits problem, I confine my computer activates to

shorter periods of time. I may not be seizing control of household

appliances, but I've utilized just about every port (socket) In the
computer to connect lo some rather bizarre devices.

The Plodder

I like printing pictures from me high-resolution screen. Unfortu

nately, the results are not great—rather small black-and-white Im
ages. I decided to build a plotter that would enlarge my images

and paint them at the same time, using all 16 colors. In the pro

cess of designing and building this project, I uncovered the classic

way of connecting the computer lo the outside world: through the

user port, then through isolating circuitry, and finally, through re

lays (for tow-voltage DC) or triacs (for 115-volts AC). The complet
ed device would be called the Plodder, and the name Is

appropriate. Painting the entire 16 X 24 Inch picture takes 36

hours—pushing the limit of my utility's capabilities.

If you're seriously interested (n connecting your 64 or 128

with electrical devices and you're not an electronic wizard, get a

copy of Commodore Interlacing Blue Book, published by Micro-

signal Press. Also get hold of any of the excellent beginning elec

tronics books carried by Radio Shack.

MIDI

MIDI stands for Musical Instrument Digital Interlace. It's We way

to connect computers to the newest electronic keyboards, such

as those made by Korg, Casio, and Yamaha. A circuit for a home

brew MID! interface was published in the May 1986 issue of Elec

tronic Musician.

I buitt it, dutifully entered the program, and connected the in

terface between (he computer and my Korg DW 8000 synthesizer.

Following the Instructions to the letter (I thought) yielded absolute

ly nothing. Much agonizing revealed that the "expansion port" to

which the article referred Is actually the 64's cartridge port—not

the user port. Once I replaced my fast-loading cartridge with the

interface board, I was able to play the synthesizer—and later, a

MlDi-able drum machine—using the computer and only a simple

program written in BASIC.

By the way, since the keyboard's MIDI ports expect to com

municate in computerlike signals, no special current-boosting cir
cuitry, such as relays, Is required.

Little Drummer Boys

Later I figured that the computer could play real drums. Starting In

miniature, I built some small drums and cymbals, struck by sole

noid-controlled sticks. Going bach to the user port 1 connected

the solenoids to the computer through a relay interface. Not at all
practical, but a lot of noisy fun.

In these cases, the computer is employed only as a very so

phisticated, programmable eight-channel timer. Each of the eight
user-port output lines can control one electrical signal. In BASIC,

you simply POKE the port's memory locations with various values,

interspersed with FOR-NEXT loops to control timing.
More sophisticated timing can be accomplished by taking ad

vantage of the computers built-in clock. A BASIC program using

the Tl$ variable (see next month's "BASIC for Beginners" column)

provides a highly accurate means of controlling external events,

whether they're drum beats, pen movements, or MIDI signals.

Other Computer Connections

The 64 and 128 can control a voice-generating chip, such as the

one sold by Radio Shack. With It, your computer can verbally

warn you of aliens approaching, or that you're about to format a

valuable disk, or that water has just started pouring into your

basement. All these suggest sensing environmental conditions,

such as temperature, humidity level, rainfall, sound, light, or forces

(a seismograph?).

Other worlds ol creative computer interlacing revolve around

the telephone or hobbles such as ham radio and mode! railroad

ing. A modem plugged Into the user port literally connects your

computer to anyone else in the world with a computer and opens

up new worlds of communication and creativity. There are also

cartridges available which aliow you to read ham radio transmis

sions on your computer monitor or TV screen.

Computer control of an HO-scale railroad could Include pro

gramming the SID chip to produce most of the sounds associated

with railroading, as well as controlling up to eight separate train

and peripheral functions with the user port. Or the voice chip

could announce "BOOAAARRDDI" and "Ticket, please." The

possibilities stagger the imagination.

—Larry Cotton

Peter Northrup's custom system, driven by (our 120s, lets a targe Buenos

Aires video-rental business manage thousands of customers and titles.
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numeric keypad. The 64 is always

working—when there's no customer

online, it flashes top-ID titles and oth

er promotional information.

"Whenever somebody says a 64

or 128 cannot be used for serious

work," Northrup writes, "1 send them

to the club for a look.

"1 think you'll find all of this

interesting,"

To say the least.

[Editor's Note: We were unable lo locate

The Rhombus Group, the California-

based developer of the appraisal package

used by Steve Schaeffner. If you have

information about Rhombus, or an}/ oilier

64/128-based custom business packages,

please drop us a line.

Information about household, busi

ness, or other applications of 64s and

128s is always welcomed at Gazette.

Let us hear from you—we'd like to share

your story with our readers.] G
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with electrical devices and you're not an electronic wizard, get a 
copy 01 Commodore InterlacIng Blue Book, published by Micro
signal Press. Also get hOld 01 any 01 the excellent beginning eIec· 
Ironies books earned by Radio Shack. 

MIDI 
MIDI stands lot Mus/em Insfrument Dlglfallnterlace. It's the way 
to connect computers to the 0II'M!St electroric keyboards. such 
as those made by Korg, Caskl, and Yamaha. A circut lOr a home
brew MIDI interface was publiShed in the May 1986 Issoe 01 EffIe
tronlc Musician. 

I built it, rutiMIy entered the program, and connected the In
t9f"lace be~ the computer and my Korg OW 8000 synthesizer. 
Following the instructions to the ie1ter (I thOught) yielded abSoIut&
Iy nothing. Much agonizing reveaJed that the "expansion port" to 
which the article relerred IS actually the &4's CIJIfffdge port-not 
the \.IS8f port. Once I r~ my fast-badlng cartridge with !he 
i'lterface board. I was able to play !he synthesizer-and later, a 
MIDI-able drum macNne--using the COITlMer and Ottt a simple 
program written in BASIC, 

By lila way, since the keyboard's MIDI porta expect to com
ITIlri:ate In compuUrike signals, no special rurrenl-booating dr
witry, SUCh as relays, Is required, 

utIIe_ ..... 
later I f9Ked that the CCIrJllUtBr otJUkj play foal dn.ms. Starthg In 
miriatLnI, I built some smaI arums and cymbals, struck by SOl&
noIck:ontroIed stid(s. GoIng back to !he user port, I connected 
the solenoids to the computer Ihrough a relay interface. Not al a. 
prac!IcaI, but a lot 01 noisy fun. 

In U1ese cases, the computet Is empIafed ofVy as a very s0-
phisticated, prognurvnable eIglt-channellmer. Each 01 the eight 
US8I'"-port 0tItpuI1ines can control one eIectrtcaI SIgnal. In BASIC, 
you VnpIy POKE !he perfs memory locations with various vakJeS, 
fltarspersed with FOR-NEXT loops to control liming, 

More sophisticaled tirmg can be ~ by taking ad
vantage of the computer's built-in clock. A BASIC prognun USIng 
the TIS variable (see next monlti·s "BASIC fOt Beg\Mefs" column) 
provides a highly accurate means 01 oontroIMng extetnal events, 
whether they're drum beata, pen movements, or MIOI signals. 

Other Computer eor.wctlona 
The 64 and 128 can control a voIc&-generaling chip, such as Itle 
one sold by Radio Shack. With It. )'OU" computer can verbaIy 
warn you of aliens approaching, or that you're alXlut to torma! a 
valuable diSk, or that water haS;US! started pouring into your 
basement. AD these suggest sensing environmental conditions, 
such 88 temperature, humidity level, rainlall, sound, light. or lorces 
(a seismograph?). 

Other worlds 01 creative computer interlacing revolve around 
the telephone or hOtlCIes SUCh as ham radio and model raJh)&d. 
Ing. A modem pkJgged Into the user pori IiIefaJIy comects )OS 
c:omputar to anyone else in the world with a computer and opens 
up new 'MJr1ds of COITVTIlJNcatiOn and ct88tiYity. There are also 
cartridges available which allow you to read ham radio transmIS
sions on your computer monitor or TV screen, 

Computer corrtroI 01 an HO-scale railroad ccuIcI Include pro
granvning the SIO chip to prOOJce most 01 the so.nts asaodated 
with ~, as well .5 controling up to eitjtt separate train 
and ~ fln:tions with the user port. Or !he ycQ Chip 
otJUkj &rII""IOI.J"IC8 "~RDOI" and ''Tlcket. please:' The 
possilIities stagger the maglnation. 

-Larry Colton 

numeric keypad. The 64 is always 
working-when there 's no customer 
online, it flashes top ' to litles and oth
er promotional information . 

" Whenever somebody says a 64 
or 128 cannot be used for serious 
work," Northrup writes, " I send them 
to the club for a look, 

" I think you' lt find all of this 
interesting." 

To say the least. 

(Editor'S NOlt: Wt wt'rt unablt 10 localt 
Tlrt Rhombus Group, tlrt Califomia
bastd developer of IlJ t appraisal package 
used by SIeve Schac!fller. If you /rave 
information about Rhombus, or allY other 
M/ l28-based custom busintss packagcs, 
pll'ast drop us a lill t. 

In/orma/ioll about Ir ousthold, busi
lIess, or other app/ica/iolls of 64s a/ld 
1285 is always wd comtd at Gazette. 

Peter Northrup's custom system, driven by tour 128s, leta a hlrge auenos 
Aires video-rental bu. ln ••• manage thousand. of customers and 00 ... 

Lt t us II t ar from you- wt'd like to sharf 
your story with our rtaill!rs .j G 

26 COMPUTE!". Gill ette April 1990 



llfifj
In our previous ads you saw the

great comments that versions 1,2

and 3 of SUPER SNAPSHOT

received from various North

American reviewers. And with V4

it was more of the same except

the comments took on an

international tone. For example....

"...a joy to work with I highly

recommend it."

Eric Hoyroyd, Sept., 1989

Australian Commodore and Amiga

Review

"I personally liked the facilities

that Super Snapshot gave me, and

will no doubt use it regularly."

SGarton. April 1989

YOUR COMMODORE (England)

"This cartridge just keeps getting

better with every release. There's

nothing else that can even touch

It."

INFO March April 1989

We were happy to receive such

acclaim: but YOU wanted more. So

much more that the memory required

lar exceeded any of the current

cartridges available.

To us al LMS, the solution was

obvious, .we had to double the

memory of our cartridge. This mean!

a whole ne.w hardware design. That's

right. SUPER SNAPSHOT now

contains an incredible 64K rom and

8K ram combination. NO OTHER

CARTRIDGE IN THE WORLD

OFFERS THIS MUCH POWER!

Buying 2 or 3 competitive cartridges

would still not give you all of the

fealures listed on the right'

► Version 1, 2, 3 and 4 owners may

upgrade'to version 5 lor S30.00 CALL

US ► C128 disable switch or 64 reset

swilch. add S8.00

somiimu DEALER

Clinnnnf INQUIRIES
WOOl WELCOME ^

In Canada o'dei from. tAarsnvw Software.
PO Box 1212. Sackvrle NB EOA 3C0 |5O6| 536-1809
SS V5 S69 95 SWestiow Creator $29.95

*&*

SUPER SNAPSHOT

SLIDESHOW CREATOR PLUS

Our popular SLIDESHOW CREATOR has also

been enhanced! Many new fealures make this

utility even more versatile and fun. Add new

CHARACTER SET MONITOR. There are afso

more display effects, an editor screen and you

can even add sound to your custom slide-

shows! The sound can be files generated by

our SOUND SAMPLE MONITOR, any of the

popular sid player files or you can even convert

Amiga IFF iiles into 64 formal1 Menu driven and

easy to use.

Super Snapshot V5 - S64.95

Slideshow Creator Plus

-only $24.95

SUPER SNAPSHOT

V5 FEATURES:

► All fealures available at the press

of a button »■ Works with all 64 (C)

and 128 (D) ► Compalible with

1700 64 50 REU > Archive any

memory resident program into 1 file

► Save 7x faster and load 15x faster

on the 1541. 71 and 81. Speeds of up

to 25x faster when using TURBO'25

► Super DOS wedge ► GAME

MASTER menu with sprite killer,

infinite lives generator and joystick

port swapper ► Programmable

function keys ► Sprite monitor

► Character set monilor ► Bool

sector support ► Sound sample

monitor ► 300 1200 2400 terminal

program (40 80 column] ► SUPER

DISK SNAPSHOT - our new super

mbbler ► SCBEEN-COPY now loads

or saves from to disk in more graphic

formats and dumps to printer in 16

gray scales or COLOR with the Star

Rainbow or Epson JX-80 ► Improved

full featured m I monitor that DOES

NOT CORRUPT MEMORY. Interrupt,

examine and resume any running

program ► Drive mon ► BASIC

PLUS with 15 new basic commands

scratch, unscratch, rename or adjust

skew. Includes our 1 or 2 drive file

copier with partition support for the

1581 ► Fast disk copiers, 1 or 2

drives ► OUR FILE COPIER. DISK

COPIERS and NIBBLER MAKE FULL

USE OF THE REU's ► Sequential file

reader ► 24 hr BBS support ► Utility

disk ► Plus much more including

150+ free Kracker Jax parameters

SUPER SNAPSHOT V5...the most

powerful utility ever developed lor

the 64.

ORDERING iVfl .';^v^n-iP<,iifapi CFitalttalKa VISA V Ci pvjD*Ctftf P>t* . ."I SftfiYJ'S 5i>P0On OAK"** '■-•••-y ■ ■
COD OS*i6 fPQ *PO E3MSA

O' call our loll free orde* fine at 1-80O-356-1179. 9dm-6pm Pacifrc time. Monday-Fnday

After hour orders -icccpied al |2f>6) 695-96^8 7 days n woeh Technical suppoM availabtt

Call |?06] 69f>-9G-ie. 9nm-5pm Pacific trmo. Monflay-Ff^ay

Cifdu Render Service Numbur 10J

LMS
TECHNOLOGIES

MADE IN CANADA



Tom Netsel

Lots of 64 and 128 users dream of

running their own bulletin boards. So

what's it like? How much time is re

quired? How great is the invest

ment? We talked to six sysops to

find out.

When you log off an electronic bul

letin board system (BBS), there's

usually a place to leave feedback

or post comments to the system

operator (sysop). This is where

callers present compliments, air

gripes, or offer suggestions for im

proving the system.

Recently, I called several

boards around the country and

asked the sysops for feedback and

comments of their own. Since they

are usually on the receiving end of

the bouquets or brickbats, this arti

cle affords them a chance to post

their own comments about the

problems and rewards of running a

BBS.

lots of 64 and 128 users dream of 
running their own bulletin boards. So 
what's it like? How much time Is re
quired? How great Is the invest
ment? We talked to six sysops to 
find out. 

When you log off an electronic bul
letin board system (885), there's 
usually a place to leave feedback 
or post comments to the system 
operator (sysop). This is where 
callers present compliments, air 
gripes, or offer suggestions for im
proving the system. 

Recently. I called several 
boards around the country and 
asked the sysops for feedback and 
comments of their own. Since they 
are usually on the receiving end of 
the bouquets or brickbats. this arti
cle affords them a chance to post 
their own comments about the 
problems and r8'Nards of running a 
BBS. 
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Christine Purkison,

Sysop of Da Crazies Inn BBS,

Omaha, Nebraska

This BBS has been up and running for over four

years now—which seems like forever. It's one of

those stories that's probably typical. It started with
the very basics in hardware—less than one meg, 300

baud, and all that. With lime, ihe BBS has expanded,

and ii now has nine megs on a 128, wilh eight drives
currently online and 1200 baud.

The BBS has over 350 users, and ihey sccm to
be very active. For every iwo callers, one piece of E-

mail is sent to someone. I enjoy all the users, even

the so-called hackers and phreakers. My BBS is pretty

hackproof after years of experience and knowledge

1 started the BBS in an attempt to give all people
freedom of speech via modem. We have some pretty

conirovcrsial text files. There are no limits, so cursing

is allowed, along with negative comments directed at

anyone—including myself ! believe this is the only
good way to run a BBS. Of course, this is my own

opinion, but I have a lot of uscrs who agree.

At first the BBS was a lot of toil and work. More

hours than 1 could imagine went into programming

it, fixing bugs, validating users, changing log-ons, up

dating text files, and all that. It also costs a pretty

penny for equipment repair, the phone line, and

disks, but it's wonh it to me. >

¥

Steve Fink, 

Sysop of The Greater Omaha Commodore 

Users Group BBS and The Abyss South, 

Omaha, Nebraska 

I am currently running tv.<) BSSs from my home: the Club's on a 

128 and rfroJ own personal system on an Amigs 500, Running a re

spectable BSS requires a 101 of time and money, Patience can often 

become a commodity that t'UllS short. but it's not just niCe to have, 

it's required! 

Why do I run a BSS? I think you'~ fi
nd that a 101 of sysops will 

tell you they're not really sure. I enjoy the feeling of accomplishment 

J get when I spend hours modifying rfroJ system and then watching 

the users' reactions to the changes. Most callers are appreciative, 

and they won't hesitate in telling you so. 

I enjoy' watching young and old alike communicating with one 

another, It's absolutely re/reshlog to see a 14·year-old having an in

telligent conversation in the message area with a 5().year-old, Re

member that most users don'l knOw the age, race, Of sometimes 

even sex of lheir fellaN eaDers. A BBS is the best barrier buster I've 

ever ssen. Too bad it can't be carried on offlioa. 

I could spend hours In IhIs room between these tv.c systems 

and not realize the huge chunk of time that has passed until my 

wife comes in to say goodnight Still, other times I've gone Into the 

living room to sse what's up, only to flfld a piHow and a blanket 

waiting fOf me on the couch, 

One 01 the worst drties a sysop has to perform is voice vali

dating, caning the numbel' left by the user in order to conlirm his or 

her identity, Although I don't like this chore and don', do it aU the 

time, the sysop who doesn't do it Is Inviting trOUble, 

Years ago, when t lirSt started running a BBS, I never called 10 

voice-validate. One night while watching people do their thing on my 

BBS, I notiCed a person log on who caJlad himself the Midnight 

Hacker, At that time I allowed aliases on my board, so it didn'l c0n

cern me too much until this person started entering odd characters 

at the menu promptS. I watched 101' a short lime until I became tired 

01 him messing around. I figured if he wasn't going to do anything 

prodJctfve, he couk:l get off and lei someone else on who would, 

When I hit the chat key to speak with him, I instanUy got a lost 

carrier-he hung up. This 'oWn1 on 101' several nights. Each time I hit 

the chat key, he v.o.sId detect rfroJ presence and drop carrier, F'IJ'IaIly, 

mu:::h to my surprise, on the fifth night he stayed online, I rlgured I 

didn't have much time to say what I wanled to tell him before he 

dropped carrier, so I instantly started telling him off. When t fin

Ished, t was even more surprised 10 sse he was stiU online but not 

responding. J threw some more heavy language at him, but nothing 

happened. 

Frustrated, I hit the torce log-oll key and watched as the BBS 

booted him off the system. He didn't retUfn, not thai night and not 

101' several more, Feeling that I had won my lirsl victory against a 

haCMr, I started bragging 10 my good friend and oosysop about 

heM' I had talked this guy riglt off the telephone line. 

My lriend started laughing and said, "Ah, you W81'en't that bad. 

I've had other people talk to me worse than !hal before'" At the 

time t didn't think it was SO funny, but noN as t look back 8t it, it 

was sort of a lunny prank he played on mo, 

Software pirates are another matter. To me, pilating is not 

swapping copyrighted software, but the act 01 breaking the copy

protection SCheme so it can be copied and passed along easily. 

Having copyrighted material available for transferring on a BSS is 

not pirating, although boards that allow or encourage it are often 

known as pimte BBSs. It's SImply a majOr violation 01 the copyright 

laws, and I do not c:ondona this type of act, Mosl good sysops 

cIon'l either. The ones who do are the exceptions. 

Pirates who crack software are not the only ones 10 blame, 

An)OO8 who gets Involved in the large-scale distribution 01 O"acked 

software is also guilty, and !hat includes peopte who download it 

Operating a BBS where evaryone can do.vnload c:opyrighted c0m

mercial software Is tantamount 10 a large commercial software 

swap meet ThIs type of stuN has ~terally 
drivan software develop

ers right out 01 business. And who pays the price 101' this tunacy? 

E"""""" Uke I said, I rouk:l rattle on and on about this stull, but my wife 

just passed by the computer room with a pillow and blanket in hef 

hands. Qh, wen .. . . 
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The BBS 10

(Or 10 Ways Callers

Honor your sysop—you can

go nowhere on the BBS with

out his or her validation or

blessing.

Do not upload or download

copyrighted software.

Supply your true name and

telephone number when regis

tering. Use a handle or

pseudonym only when

permitted.

Do not request a chat with

the sysop at 2:00 a.m. or any

other time he or she is known

to be sleeping.

Download software and enjoy

it, but upload at least

occasionally.

Do not hang up on a system.

Use the proper log-off proce

dure when you're ready to

disconnect.

8.

Commandments

Can Keep a Sysop Happy)

7. Do not attempt to crash,

abuse, or misuse a BBS. Remem

ber, you're a guest on some

one else's system.

Support your local BBS by

leaving public messages for

other callers and offering

constructive criticism to the

sysop.

Don't hog the system; observe

its time limit and any download

ing restrictions. After log

ging off, do not immediately call

back using a bogus name.

Honor your neighbor. Do not

sling abuse or insults at sy-

sops and other callers unless

it's done in jest, with the sy-

sop's blessing, and on the

proper subboard.

10

JiJn ..a.m •• 
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h
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The BBS 10 Commandments 
(Or 10 Ways Callers Can Keep a Sysop Happy) 

1. Honor your sysop-you can 
go nowhere on the BBS with
out his or her validation or 
blessing. 

2. Do not upload or download 
copyrighted software. 

3. Supply your true name and 
telephone number when regis
tering. Use a handle or 
pseudonym only when 
permitted. 

4, Do not request a chat with 
the sysop at 2:00 a.m. or any 
other time he or she is known 
to be sleeping. 

5. Download software and enjoy 
it, but upload at least 
occasionally. 

6. Do not hang up on a system. 
Use the proper log.off proce
dure when you're ready to 
disconnect. 

7. Do not attempt to crash, 
abuse, or misuse a BBS. Remem
ber, you're a guest on some-
one else's system. 

S. Support your local BBS by ' 
leaving public messages for 
other callers and offering 
constructive criticism to the 
sysop. 

9. Don't hog the system; observe 
its time limit and any download
ing restrictions. After log-
ging off, do not immediately call 
back using a bogus name. 

10. Honor your neighbor. Do not 
sling abuse or insults at sy
sops and other callers unless 
it's done in jest, with the sy
sop's blessing, and on the 
proper subboard. 



Apple

Willie
Hubert Cross

Mom always said, "An apple

a day keeps the doctor

away," but she never

warned you about poisonous

snakes and attack birds.

Find out if you're up to the

challenge in this charming

game for the 64. Joystick

required.

The apples are ripe and have fallen

from the trees at Willie Applecore's

orchard. You must help Willie pick up

his crop in time for market. The inhabit

ants of the orchard—namely a large

flock of Meanie Greenie attack birds

and an army of poisonous Seedsucker

snakes—have other plans. They're rav

enously hungry and will do anything to

keep you from collecting the harvest.

The odds are against you. But Willie,

who also plays guard for the Washing

ton Applepickers basketball team, pos

sesses a tremendous vertical leap and is

as quick in the orchard as he is on the

court. He uses this deft athleticism to

avoid his enemies in the orchard, while

swiftly gathering nature's bounty.

Apple Willie is a fast-moving

arcade-style game that requires quick

reflexes. The object of the game is to

pick up as many apples as possible

while leaping over the snakes or dodg

ing the birds. Each time you pick up an

apple, you score points and save more of

Willie's crop from these terrible pests.

Getting Started
Apple Willie consists of two programs—

a BASIC loader, Apple.Boot, and a ma

chine language file, APPLE.ML. To en

sure accurate typing, enter Apple.Boot

using The Automatic Proofreader, locat

ed elsewhere in this issue. Be sure to

save a copy of the program to disk

when you're done.

To enter the ML file, you'll need to

use MLX, the machine language entry

program also found elsewhere in this

issue. When MLX prompts you, re

spond with the values given below.

Starting address: 7000

Ending address: 3147

After you've finished typing in this pro

gram, save a copy of it to disk as

APPLE.ML.

When you're ready to play, plug

your joystick into port 2; then load and

run Apple.Boot. After loading APPLE

.ML, the program creates 40 high-reso

lution animation frames and then waits

for you to start the game,

Harvest Time

To begin the game, push the joystick in

any direction. To slart Willie on his way

through the orchard, move the joystick

to the left.

The Meanie Greenies and Seed-

suckers will come at you from left to

right. If you come into contact with

either a bird or a snake, you'll lose one

of your three lives.

To avoid a snake, piess the fire

button while moving the joystick to thi_-

left. This causes Willie to jump forward

over the reptile. The birds approach

you on two different levels, at your

waist and at your head. To dodge the

ones that fly at waist level, you must
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Apple 
Willie 

Hubert Cross 

Mom always said, "An apple 
a day keeps the doctor 
away," but she never 
warned you about poisonous 
snakes and attack birds. 
Find out if you're up to the 
challenge in this charming 
game for the 64. Joystick 
required. 

The apples are ripe and have fallen 
from the trees a t Will ie Applecorc's 
orchard. You must help Willie pick up 
his crop in time for market. Theinhabit
ants of the orchard-nilmcly a large 
flock of Meanie Greenic attack birds 
and an army of poisonous Seedsucker 
snakes-have other plans. They're ray
enously hungry and will do anything to 
keep you from collceling the harvest. 

The odds are against you. But Willie, 
who also plays guard for the Washing
ton Applepickers basketball team, pos
sesses a tremendous vertical leap and is 
as quick in the orchard as he is on the 
court. He uses this deft athleticism to 
avoid his enemies in the orchard, while 
swiftly gathering nature's bounty. 

Apple Willie is a fast-moving 
arcade-style game that requires quick 
reflexes. The object of the game is to 
pick up as many apples as possible 
while leaping over the snakes or dodg
ing the birds. Each time you pick up an 
apple, you score points and save more of 
Willie's crop from these terrible pests. 

Gelling SIaM,d 
Apple Willie consists of two programs
a BASIC loader, Apple.Boot, and a ma
chine language file, APPLE.ML To en
sure accurate typing, enter Apple. Boot 
using Tire AutOlllatic Proofreader, locat
ed elsewhere in this issue. Be sure to 
save a copy of the program to disk 
when you're done. 

To enter the ML file, you'll need to 
use MLX, the machine language entry 
program also found elsewhere in this 
issue. When MLX prompts you, re
spond with the values given below. 

Sll.ltlng addr6s: 7000 
Ending addr61: 8147 

After you've finished typing in this pro
gram, save a copy o f it to disk as 
APPLE.ML 

When you' re ready to play, plug 
your joystick into port 2; then load and 
run Apple.Boot. After loading APPLE 
.ML, the program creates 40 high-reso
lution animation frames and then waits 
for you to start the game. 

Harwesl TIme 
To begin the game, push the joystick in 
any direction. To sta rt Willie on his way 
through the orchard, move the joystick 
to the left. 

The Meanie Greenies and Seed
suckers will come at you from left to 
right. If you come into contact with 
either a bird or a snake, you'll lose one 
of your three lives. 

To avoid a snake, pa:SS the fire 
button while moving the joystick to the 
left. This causes Willie to jump forward 
over the reptile. The birds approach 
you on two different levels, at your 
waist and at your head. To dodge the 
ones that fl y at waist level, you must 
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Apple Willie

jump, just as you jump over the snakes.
To avoid the ones that fly at your head,
you must duck. To do this, pull down

on the joystick. This will also cause you

to come to a complete stop.

To pick up an apple, simply walk

over it. If you miss an apple as you're

walking along, there's no way to go

back and get it. So be sure to pick up as

many apples as you can when you

come upon them.

For each apple you successfully

pick up, you're awarded 100 points.

Your score as well as the number of

lives remaining are displayed at the
bottom of the screen.

The game ends when you lose all

three of Willie's lives. To play again,

move the joystick.

A Few Tips

The key to the game is to keep moving,

timing your leaps and ducks to avoid the

barrage of orchard attackers. If you

stand still too long, a bird may catch up

with a snake. You'll find it's virtually im

possible for you to dodge both at once.

Two notes of warning: Don't press

RUN/STOP while the program is set

ting up, and don't press RESTORE at

any time during the game. Doing either

will likely cause the computer to lock

up.

Apple.Boot

FF 1000 IFA = 0THENA = 1:LOAD"APP[,

E.ML",B,1

QB 1310 B=2B672:C=B+3:D-C+3:E«

D+3SG-E+3

JF 1020 H=G+3:J=H+6

FC 1030 PRINT"(CLR)CREATING At}
SCENERY FRAMES"

BF 1040 PRINT'MDOWN]* PLEASE W

AIT ONE MINUTE •"

XA 1050 FORDE=1TO2000:NEXT:SYS

B:SYSC

EJ 1060 POKE53265,59:POKE53270

,216

AJ 1070 POKE53272,12B:POKE5657

6,159

JR 1080 PRINT"(WHT)(CLR]":FOR

(SPACE)FR=0TO39:SYSG

RA 1090 FORQ=0TOB0STEP40:POKE7

HF 1100 POKE702,24:POKE7O0,1:S
YSDiNEXT

HC 1110 FORQ=0TO8OSTEP40:POKE7

00,3

RC 1123 POKE701,Q+FR'.6:POKE70

2,56:SYSD

BA 1130 POKE701,Q+FR*.8:POKE73

2,64:S¥SD

KC 1140 POKE700,0:POKE701,Q+FR

:POKE702,0

KK 1150 SYSD:POKE700,2:POKE7G1

PK 1160 POKE702,80:SYSD:HEXTQ:

SYSEiSYSII

RQ 1170 POKE53269,0:NEXT:POKE5

3272,169

BK 1180 POKE53265,27:POKE56576

,1S1:SYSJ

APPLE.ML

7000:4C 05 74 4C EC 71 4C IB 79

7008:70 4C 3D 73 4C F8 71 4C 88

7010:5B 74 4C F6 74 4C EB 75 D6
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7018:

7020:

7028:

7030:

7D38:

7040:

7048:

705H:

7058:

7060:

7068:

7070:

7078:

7080:

7088:

7090:

7099:

70A0:

7QA8:

70B0:

70B8:

7OC0:

70C8:

70D0:

7008:

70E0:

70E8:

70F0:

70F8:

710O:

7138:

7110:

7118:

7120:

7128:

7130:

7138:

7140:

7148:

7150:

7158:

7160:

7168:

7170;

7178:

7180:

7188:

7190:

7198!

71A0:

71A8:

71B0

71B8

71C0

71C8

71D0

71D8

71E0

71EB

71F0

71F8

7200

7208

7210

7218

7220

7228

7230

7238

7240

7248

7250

7258

7260

7268

7270

7276

7280

7288

7290

7298

72A0

72A8

72B3

72B8

AE BC

70 BD

02 BD

8D C9

7 0 BD

00 8D

02 A9

02 89

C2 02

76 70

76 70

A0 00

3D C7

AD C7

02 F0

4A 4A

F0 31

02 A2

6D BD

B0 19

3ft 0A

02 C9

20 FE

0 2 C0

AC CG

C3 02

F0 03

AC C4

4C 49

5A A4

71 71

F9 F8

F8 F8

F8 F8

FB F8

20 FB

20 20

FF FF
,FF FF

,pF FF

iFF FF

:FF FF

:F6 F4

F5 F3

F5 F3

FE FD

44 55

3C FF

04 15

0F 3F

00 00

DF 5D

DC 5D

AA AA

AA AA

IF ID

11 14

41 51

FF EA

92 72

:A9 40

:00 98

:EE 04

:AD BF

:61 99

:D0 Fl

:0O 30

:99 E8

:35 99

:D0 £5

:00 BD

:D0 A9

:8D 68

:A2 00

:00 FF

: 18 69

:EE 69

:60 0A

:09 09

:0F 0F

:6C BD

: 18 69

:F7 A0

:EC 7 2

02 BD

00 71

00 71

02 BD

08 71

C2 02

00 SD

FF FF

8D 76

2A 0E

2A 69

8C C6

02 A0

02 C0

0B C0

4A 4A

4C A3

00 AD

02 6D

8D C0

3A 6D

C8 B0

72 EE

04 D0

02 CS

AC C3

4C 4E

02 CC

70 60

A2 Al

71 71

F8 FB

F8 F8

F8 F8

F8 F8

20 20

20 F7

FF FF

FF FF

FF FF

FF FF

FF FF

F6 F4

F5 F3

FE FD

FE FD

51 40

3F 0C

11 00

3F 0C

00 00

75 77

75 77

AA AA

AA AA

7 5 77

55 55

55 55

EA EA

20 F8

BD 04

99 00

72 CA

02 99

00 62

60 A0

99 00

32 99

00 36

A9 01

21 DO

0A BD

72 A9

A0 27

88 10

28 8D

72 EB

0A 0A

09 00

A9 00

F4 72

OS 20

IF A9

FA AH

88 10

FC 7 0 8D

29 0F 8D

4A 4A 4A

71 8D

70

02

03

03

0A

04

BD 53

A9 H0 8D

C3 02 AC

8D C5 02

70 A9 00

76 70 2A

64 BD 77

02 B9 FF

00 8C C8

03 F0 0E

01 F0

4A 29

70 E0

C3 02

C8 02 C9

02 AD C4

BE 0 2 6D

06 8D Cl

C8 02 AC

AB EE C6

03 D0 96

0 2 CC C9

70 EE C4

CA 02 F0

2C 4C 4C

9C 3E 66

FC F8 F8

F8 FS F9

F8 FB F8

F8 F8 F8

F8 F8 F8

20 20 FA

20 20 FF

FF FF FF

FF FF FF

FF FF FF

FF FF FF

FF FF F6

F6 F4 F6

F5 F3 F5

FE FD FE

3F FF 7C

00 00 00

3F 3F 0F

00 00 00

AA AA AA

DD 75 57

00 40 50

AA AA AA

BF AA AA

00 01 07

C0 FC 3C

F3 F3 4F

FF AE AE

20 CF 73

71 4C 2 3

72 A2 20

40 C8 DO

D0 F4 A0

00 60 99

99 E8 62

30 A9 20

31 99

00 34

99 E8

8D 20 D0

A9 05 8D

23 D0 A9

D8. 8D 69

81 72

25

27

9A FA

CA 2B

4A EA

52 B9

A9 ID

C4 2A

C2 AF

EE 17

0E 6C

0E 96

70 35

FF 96

02 22

C0 2F

4A CD

AA BE

D0 DF

0A 4A

A0 49

02 40

C6 D8

02

C8

02 19

EE AD

02 CE

02 3C

03 A9

4C DD

7A 48

F8 FB

F8 73

F8 FA

F8 03

20 32

20 BF

FF 38

FF 23

FF 2B

FF 33

FF 3B

F4 26

F4 A0

F3 A8

FD FE

40

00

00

99

36

BD

FA AD 6a

72 90

D0

68

B0 11

0A 0A 0A

00 03 00

8D F3 72

A0 27 A9

EC 7 2 88

40 20 EC

07 A9 41

FA A9 C7

55

11

00 4F

00 E4

AA 83

D5 D4

D4 77

AA 87

AA 4C

15 D2

11 34

4F A6

AE 7F

28 D9

72 C2

A0 Bl

FA FF

00 FB

00 4A

C8 38

99 80

32 6E

00 FF

C8 27

A9 84

22 60

CB 9A

72 49

99 8F

72 31

03 CA

E2 DB

0A 90

00 55

A9 CO

F8 CA

10 41

72 FE

23 C8

A2 73

72C0:I8 A0 07 IB 69 38 18 69 02

72C8:01 20 F2 72 8B 10 F7 CA FA

72D0:10 EF A9 FE A2 05 A0 03 4C

72D8:18 69 01 18 69 01 20 E9 3F

72E0:72 88 10 F7 CA 10 EF A9 C2

72E8:1E 20 EC 72 20 EF 72 20 GF

72F0:F2 72 8D 00 6C EE F3 72 17

72F8:D0 03 EE F4 72 60 BD 39 FD

7300:73 48 AC C0 02 AE Cl 02 A4

7308:B9 00 6C 18 7D 40 6D B5 2B

7310IF7 B9 A0 6C 7D 0B 6E 85 AA

7318:F8 AD C9 02 29 03 AA 68 32

7320:3D 35 73 85 9E A0 00 Bl E2

732B:F7 3D 31 73 05 9E 91 F7 75

7330:60 3F CF F3 FC C0 30 0C A7

7338:03 00 55 AA FF A9 00 BD 2A

7340:93 73 A9 30 8D 94 73 A9 55

7348:00 B5 B2 A9 40 85 B3 A9 AA

7350:FF 85 04 A0 07 Bl B2 DB 58

7359:07 BB 10 F9 A9 20 D0 32 28

7360:A9 00 85 05 C6 05 AS 05 B7

7368:C5 04 F0 10 20 BD 73 AB 01

7370:07 Bl B2 Dl F9 D0 ED 88 32

7378:10 F7 30 14 A5 04 C9 40 BD

7380:90 35 20 BD 73 A0 07 Bl BA

7388:B2 91 F9 88 10 F9 C6 04 EE

7390:A5 05 8D FF FF EE 93 73 93

7398:D0 03 EE 94 73 A5 B2 18 7F

73A0:69 38 85 B2 90 02 E6 03 28

73A8:AD 93 73 C9 EB DO A4 AD D7

73B0:94 73 C9 33 D0 9D 60 A9 92

73B8:02 BD 20 DO 60 85 F9 A9 CB

73C0:00 06 F9 2A 06 F9 2A 06 7D

73C81F9 2A 69 20 85 FA 60 78 B7

73D0:A9 33 B5 01 A9 D0 8D E9 AF

73D8:73 A9 20 BD EC 73 A9 28 71

73E0:8D EF 73 A0 08 A2 00 BD 8B

73E8:00 DO 9D 00 20 9D 00 28 57

73F0:E8 D0 F4 EE E9 73 EE EC F5

73F8:73 EE EF 73 88 D0 EB A9 BD

7400:37 85 01 58 60 A9 30 8D 23

7408:FE FF A9 78 8D FF FF A9 43

7410:30 85 02 A9 FE 85 FD A9 EB

7418:FF 85 FE A9 00 8D CD 74 23

7420:A9 85 8D CE 74 78 A9 33 E9

7428:35 01 A9 D0 8D 3A 74 A9 3E

7433:64 8D 3D 74 AS 08 A2 00 08

743B:BD 00 D0 9D 00 64 EB D0 28

744»:F7 EE 3A 74 EE 3D 74 BB 4D

7448:D0 EE A9 37 85 01 SB A2 81

7450:68 BD 83 71 9D 97 6B CA 51

7458:D0 F7 60 A5 FE F0 07 C9 Al

746O:D0 B0 33 4C 35 A4 A9 00 92

7468:85 05 A9 00 85 F7 A9 2B 12

7470:85 F8 A6 02 A5 FD 9D 95 45

7478:81 A5 FE 9D BD 81 A9 00 8C

7480:85 01 C6 05 A5 05 C5 04 66

7488:F0 21 A5 FD 3B E9 08 85 C5

7490:FD B0 02 C6 FE A5 F7 38 08

749B:E9 0B 85 F7 B0 02 C6 FB BC

74A0:A0 07 Bl F7 91 FD 88 10 F6

74A8:F9 30 D7 A9 14 8D CA 74 11

74B0:A9 30 8D CB 74 A6 112 AD D8

74B8:CD 74 9D 45 Bl AD CE 74 82

74C0:9D 6D 81 E6 02 A0 0C A2 BF

74C8:09 BD 00 FF 9D 00 85 CA 68

74D0:1O F7 AD CD 74 18 69 0A 33

74D8:8D CD 74 90 03 EE CE 74 79

74E0:AD CA 74 IB 69 28 8D CA 35

74E8:74 90 03 EE CB 74 88 D0 91

74F0:D6 A9 37 85 01 60 A6 03 C8

74F8:BD 95 81 85 FB BD BD 81 32

7503:38 E9 04 85 FC BD 45 81 45

7508:BD 64 75 BD 6D 81 8D 65 4F

7510:75 A9 00 85 F7 A9 C8 8D FD
751B:67 75 A9 D2 8D 6A 75 A9 21

7520:DC 8D 6D 75 A9 E6 8D 70 56

7528:75 A2 24 A0 30 A9 C9 CD 8E

7530:18 D0 D0 06 A2 2C A0 34 11

7538:A9 DB 86 F8 8C 68 75 BC CC

7540:6B 75 8C 6E 75 8C 71 75 EC

7548:48 A9 00 85 01 A2 04 A0 55

7550:00 Bl FB 91 F7 C8 D0 F9 BE

7558:E6 FC E6 F8 CA D0 F2 A0 82

7560:00 A2 09 BD 00 85 9D 00 42

Apple Willie 
jump, just as you jump over the snakes. 7018:A£ BC " BO FC " Bo " " 72eo lB " " lB " " lB " " To avoid the ones that fly at your head, 7020: 70 BO " 7l " " BO CA 2B 7lea 01 " F2 72 " to " CA " you must duck. To do this, pull down 7028 : 92 BD " 7l " " " " " 7200 10 " " " " " " " . C 

on the joystick. This will also cause you 7031:1 : 80 C, " BO " 7l 80 52 B9 7208 : 18 " .l l . " Ol 20 EO 3F 
1038:1(1 BO .. 7l BO " 19M lO 72EO : 72 " l. " CA to " " C2 

to come to a complete stop. 7040 : 09 '0 C2 " " " 80 C4 " 72£8 : 1& " EC 72 " EF 72 2B " To pick up an apple, simply walk 7948 : 02 " SO .0 C3 02 AC C2 " 721'0:1'2 72 .0 " .C EE " 72 l7 
over it. If you miss an apple as you're 1950: 92 B9 " FF '0 e5 02 EE 17 72P'8:DIl 03 EE " 72 .. BO J9 FO 

walking along, there's no way to go 7058 :C2 " BO 76 " A' " " .C 7)IHI : 7) 48 AC C. " AE Cl " A4 

back and get it. So be sure to pick up liS 7060:76 " 2A or. 76 " " or. 96 1308 : B9 SO .C l. 70 " '0 85 2B 
7068:16 " " " 64 '0 77 " J5 7110:F7 B9 " .C 70 08 .E 85 .. 

many apples as you can when you 70711:1.0 SO .C c. 02 B9 " " 96 7)18 :1' 8 AD C. " 29 9) .. 68 32 
come upon them. 7078:80 C7 " " SO .C C, " 22 7120 : 30 35 73 85 'E " " Bl E2 

Fo r each apple you successfull y 7080:,0.0 C7 " C. " " OE co " 7328 :F7 3D 3l 13 05 " 9l F7 75 

pick up, you're awarded 100 points. 7088:02 " .. co Ol F9 02 " co 7l30 : 69 " CF " FC CO " OC A7 

Your score as v.'ell as the number of 7999:4.'. 4A 4A " " 29 93 M BE 7338; 93 " 55 AA FF A9 " '0 n 

lives remaining are displayed at the 
7998:F9 3l .C A3 " E9 03 O. OF 7349 : 9) 13 " " .0 U 13 " 55 
7IIA9: 02 A2 " AD C3 02 VA OA .. 1)48: 00 85 B2 " .. 85 Bl " .. bottom of the screen. 70118 : 60 BO " 60 C8 02 C9 " 49 7350 :f'f' as .. .. " Bl B2 0' 58 

The game ends when you lose all 7080:80 l' '0 CO 02 AD C. " .. 7358 : 01 88 10 PO " " O. J2 28 

three of Willie's Jives. To play again, 7088 : 9 ... OA " 60 BE 02 '0 c. D' 7360 : A9 " as OS C. OS AS OS B7 

move the joystick. 70CO:02 C, c. BO 06 '0 Cl " 25 7368:C5 04 " 10 " BO 13 " Ol 
111C8:211 FE 72 EE C8 " AC c. 27 13111 :11 7 Bl B2 Ol PO DO EO 88 32 

A Few TIps 
7000 : 1i12 co 04 O' AB " c. 02 19 7378 : 111 F7 " 14 AS .. C, " BO 
1008: ... C c. " CO os O' 96 EE '0 7380:911 35 " BO 73 " " Bl " The key to the game is to keep moving. 70EO :C3 " AC C3 02 CC C, 02 CE 7388 :B2 9l PO BB to PO C. 0< " timing your leaps and ducks to avoid the 70E8:FO 03 4C 4E " EE e . " 3C 7390 :,0.5 05 BO FF FF EE 9l 73 9l 

barrage of orcha rd attackers. If you 70FIiI:"'C e. 1i12 CC C ... " FB " " 7398 :00 " EE 94 73 AS B2 l. 7F 
70F8:4C 49 70 611 2C .C 4C .C 00 731'.0 :.69 OS 85 B2 " " E' B3 28 

stand sti ll too long. a bird may catch up 7190 : 5'" A4 ,0.2 ... 1 OC 3E 66 7A 48 73 ... 8 :1.0 9l 73 C, E' O. A4 '0 07 
wilh a snake. You'll find ii's virtually im- 71118:71 7l 7171 FC FB FB FB FB 73aO : 94 73 C, J) O' '0 .. " 92 
possible for you to dodge both at once. 7110: F9 FB F8 F8 F8 FB " " 73 7388 : B2 '0 " O' " 85 " A9 CB 

Two notes of warning: Don't press 7118 : F8 FB 1"8 F8 F8 F8 F8 F8 " 7 )CO : 00 .. " 2A .. F9 2A 06 70 

RUN/STOP while the program is set- 7120:F8 FB F8 F8 F8 F8 FB FB 03 73CB : F9 2A 69 20 B5 FA .. 78 B7 

7128 : F8 FB 1"8 F8 FB FB FB " )2 73011 : ,0.9 J3 85 Ol A9 DB '0 " AF 
ting up, and don't press RESTORE at 7130 : 211 FB " " 20 " " " SF 730B : 73 " " '0 <C 13 " 28 7l 
any time during the game. Doing either 713B : 211 " 20 F7 " " FF FF 38 73E II : 80 EF 13 " 08 A2 " BO .. 
will likely cause the computer to lock 7140 : FF FF ,., 

" " FF FF FF 23 73E8 : 1I0 O. '0 " " '0 " 28 57 

up. 1l4B : FF " FF FF FF FF FF FF 2B 73FO : E8 O. F4 EE " 73 EE Ee F5 
7150 : FP FF FF FF FF FF FF FF J) 73F8 : 73 Ef. " 73 88 O. E8 " '0 

Apple.Baat 715B:FP FF FF FF FF FF FF FF 3B 74011: 37 85 .l 58 .. " " '0 23 
7160:PP FF " FF FF FF " F4 26 7408 : FE FF A9 78 '0 FF FF A9 43 

FF 1000 IPA"O'f'HENA.-1:LO/\0 "APPL 7168 : F6 F4 F6 F4 pO F4 " F4 " 741B : OB B5 " A9 FE .. FO A9 E' 
E . ML", 8 , 1 71711 : P5 F3 F5 F3 F5 F3 F5 F3 " 7418:FF 85 FE " " BO CO 74 2l 

08 uno a-2B672 :C-S+3 : 0-C+3 : &- 7178 : P5 F3 FE FO FE FO FE FO FE 7420 :/\ 9 .. '0 CE 74 78 A9 l3 " 0+) : G-Ei3 7180: FE FO FE FO " FF 7C .. 55 7428:85 Ol " O' '0 ]A 74 " )E 

JF 1020 H-G+3:J-II+6 7188 : 44 55 5l .. .. .. " .. II 1430 : 64 '0 30 74 " " A2 .. 08 

FC 1030 PRI NT " lcLR ICREA'f' I NG .. 7190 : 3C FF " .C IF 3F .. .. 4F H38:BD so O' '0 " 64 E' DB 28 
SCENERY PRAMES " 7198 : B4 l5 II " .. " " .. E' 74411 : F7 " " 74 EE )0 74 " .0 

SF 104fl PRINT " loOWNI * PLE/\SE W n ... 9: IiIF 3F IF .C " " " " B3 744B : 00 " A9 37 .. Ol 58 A2 '1 
/\IT OIIE MINUTE *" 7111.8 : 110 so .. " 00 75 57 05 D. 7450 : 68 BO B3 7l '0 97 'B CA 5l 

XA 1950 POROE-IT02000:NEXT:SYS 719B: OF 50 75 77 .. .. 50 D • 77 7458 :00 F7 .. AS FE " " C, " B:SYSC 7198:0C 50 75 77 " " " " 87 1460 : 00 .. 03 .C l5 .. " .. 92 

EJ 10611 POKE5326S,59:POKE5)270 7ICII : A ... " " .. SF " " " .C 7468:85 os " .. 85 " A9 28 l2 

, 216 71C8: ...... " " " .. Ol " l5 02 74 70 : 85 " " 02 AS FO '0 95 4S 

AJ 1070 POKE53272 , 128 : POKE5657 7100: 1P lO 75 77 C. EC 3C II 34 7478:81 AS FE '0 BO 'l A9 " .C 

6 , 150 7108: 11 14 55 55 " " 4F 4F " 7480:85 Ol c. os AS " C5 04 66 

JR 1080 PRI NT" {WHT} ICLR I": FOR 71EII: 41 5l 55 55 FF .. .. AE " 74B8:PO 2l AS FO 38 E' 08 85 C5 

ISPACE)FR-OTOJ9:SvSG 71E8:P'F EA EA EA " CF 73 " 0' 1490:FO .. " c. FE AS P7 38 08 

RA 1090 FORO-IIT080STEP411 : POKE7 71FII: 92 72 " " 7l .C 23 72 C2 7498:E9 OS .. F7 .. 02 C6 P8 BC 

01 , 0+FR* .4 71!'8:"'9 .. '0 .. 72 A2 " " Bl 74,0.0:,\0 " Bl " 'l FO B8 LO F6 

BF 1100 POKE702,2 4: POKE700,I : S 7200:00 9B " .. .. c. O' FA " 74A8 : F9 30 07 " 14 '0 CA 74 II 
7208:EE .. 72 CA O. F4 " .. FB 14BO : A9 " '0 CB 74 A6 02 '\0 08 

YSO : NEXT 7210:11.0 " 02 " " .. " " .. 74B8:CO 74 '0 4S 'l AD CE 74 82 
Be 1110 FORO-OT080S'f'EP40:POKE7 7218 : 61 " .. 62 " EB 62 CB 38 14CO : 90 .0 Bl E' " " OC ,0.2 BF 

00,3 7220:00 n .. " " " " " so 74C8:09 BO " " '0 oo 85 CA 68 
'C 1120 POKE701 , Q+FR * . 6:POKE70 7228:011 " " .. 3l " .. 32 6E 7400 : 10 F7 '0 CO 74 18 69 0/\ J) 

2 , 56 : SYSO 7230:99 E' 32 " " 34 " .. FF 7408 : 80 CO 74 " " EE CE 74 79 
SA 11'30 POKE701 , O+FR* . 8:POKE70 7238:35 " .. 36 " E' 36 CB 27 74EO:/\O C, 74 lB " 2B 80 CA 35 

2 , 64 : SYSO 7240:00 E5 A9 Ol BO " O. " B4 74E8:14 " " EE CB 74 88 DO 'l 
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00

07

00

14

00

00

AA

00

00

00

00

03

07

QA

03

4A

06

ID

37

SI

35

DO

4A

03

10

4C

90

00

00

00

00

10

00

00

IF

03

00

00

00

00

00

OO

EF

F0

00

88

02

00

00

00

00

00

9D

BC

0A

90

03

8D

81

03

9D

03

08

03

9D

03

03

4C

FF

FF

F5

F3

F3

00

00

83

86

00

00

00

00

00

00

C7

06

01

00

AA

02

00

00

00

00

00

34

0A

05

29

37

9D

DO

36

18

BD

BD

47

A9

BA

7E

06

FC

00

F2

00

00

00

0C

00

00

00

00

00

00

00

OC

00

50

02

00

AA

00

00

00

00

D4

03

A8

D4

FE

03

47

F3

03

90

4A

47

03

00

F0

EA

03

03

02

00

10

00

00

79

00

00

00

00

00

00

33

79

00

00

AA

02

00

00

00

00

A2

CA

F0

A9

9D

9D

SE

03

A2

B9

25

03

03

6A

9D

04

03

86

BE

C0

03

00

00

F0

E6

00

00

00

00

00

00

03

31

04

00

00

AA

00

00

00

00

0D

10

3F

00

06

04

DE

C8

00

IE

DE

29

IS

5D

06

A2

00

00

00

00

00

00

00

00

07

00

00

00

00

00

00

C0

F8

00

10

02

00

A3

00

00

00

3D

F7

88

9D

04

D4

80

ES

B9

ai

35

FE

7D

36

D4

00

08

08

03

08

08

00

01

EA

07

EB

21

29

31

39

41

F0

0F

6F

89

37

0F

43

31

99

91

FB

23

7A

EB

96

71

D5

CO

60

A4

F3

34

8B

B9

83

DA

A8

5E

F5

CO

06

D6

R

The High School Math
Student's Survival Kit

The INTELLIGENT TUTOR High School Maih Series b an ouuunding nay far

student', t« develop their skills at all levels of high Khooi maih. Designed by

edo&lQIl, [ha scries is dlniMly comprehensive and effective.

Each program in the INTELLIGENT TUTOR sencs is complete on<! self-
contained, ami tovers u full, one-year course. Each is designed to help students

review and master basic principles und conccnu. develop ihcir problem-solving
skills, und build their confidence.

PBE-AI.GEBRA $49.95

ALGEBRA 1 U9SS

GEOMETRY J49.9S

ALGIitiKA 1 S49.9S

TRIGONOMETRY AND

ADVANCED TOPICS $49.95

INTRODUCTORY CALCULUS $4955

SAT MATH $6955

SPECIAL PRICE FOR ALL

SEVEN TITLES: $269.95

AVAILABLE FOR;

Apple II .Scries. MuL-riHo

Commodore 64/128

IHM PC arid coTiipalible

TO OKDI-.R. CALL •

(800) 521-4518
Wh™ macrUf «U 11 W ihipp,h[ ,M rundlmf

iff Intelligent TUtor™
[nlolllsefll Software, Inc. Cypress Avenue • Murivtcr. IN 46121

VIDEO BYTE II the only FULL COLOR!

video digitizer for the C-64, C-128
Introducing Ihc world's firsi FILL COLOR! video digiilzcr tor the Commodore C-64, 64-C,
C-12B. & 128-D compuier VIDEO BYTE can give you digitized video trom your VC R LASER

DISK, B/W or COLOR CAMERA or OFF THE AIR or CABLE VIDEO (lhanks to a last' 2 2

sec. scan time). New version 3.0 software features full RE-DISPLAY with MUUI CAPTURE

MODE. BUILTIN PRINTING MODE. EXPANDED COLORIZING MODE. FREEZE COLOR fea
ture and much, much more'

FULL COLORIZtHCI Is possible, due In a unique SELECT and INSERT color process, where

you can select one ol 15 COLORS and insert that color into one of 4 GRAY SCALES. This
process will give yuu over 32.000 dillererit color combinations to use in your video pictures

SAMES at KOALAS! Video Byte It allows you to save all ynur pictures to disk is FULL COLOR

KOALA'S Alter which (using Koala or suitable program} you can go in ana1 redraw or color
your V.B. pic's

LOAD, DISPLAY &PfllNT Video Byte II allows you 10 load, display & print all VIDEO BYTE

or KOALA pictures from Video Byte's menu

MENU DRIVEN1 Video Hyte II comes with easy to use menu driven UTILITY DISK with
V30 video digitizer program. (H MODE ONLY)

COMPACT Video Byte II is compact! In lact no bigger lhan mosl cartridges! VB II (plugs
Inlo MODEM PORT| comes with 3r cable.

INTEGRATE PI Video Byte II is designed to be used wiih or withoul EXPLODE1 V50 color

cartridge. Explode1 V50s menu will return you 10 VIDEO BYTE II's menu. EXPLODE' V5

is Ihe PERFECT COMPANION! AT ONLY S«.95 or VWOISABLE SWITCH $49.95.
FflEEl Video Byte II users are automatically sent FHEE SOFTWARE updates along with
new documentation, when it becomes available.

PR'HT! Video Byle II will printout VB or KOALA pictures m 4 GRAY SCALE to most primers.
However wtien used wild Explodei V5.0 your printout's can be done in FULL COLOR S
by 11s SIDEWAYS on Ihe RAINBOW NX ■ 1000, RAINBOW NX • 1000 C. JX ■ M. SeHoiha
3000 AI. (OKIDATA 10/20* {print larger 6" by 9")

/jjTjv USER SLIDE SHOW program wfeulo or manual display Is suiiil.uil

fTfOHSl with VIDEO BYTE program. And can be backed upT Why CRAW a
X #0 7 car, airplane, person or tor that matter anything when you can
V_>^ BYTE II.,. VIDEO BYTE It id

All units come wfjo (ay WARRANTY All opfcra add S3 (or UPS BLUE LABEL S/H JPS BLUE availaOts

only in IB suits FOREIGN DROf RS are US FUNDS .1635 S/H ORDER BOTH EXPLODE' V5 & VIDEO

BYTE II logflher Hid receive FHEE" UPS S/H "'New all SALES ire FINAL. 90 MY WARRANTY rams

PARTS t LABOR ONLY. All SOFT GROUP UTILITY DISKS COME iWUuilnn CATALOG ol PRODUCTS

■IN GJ UODE ONLY TO ORDER CALL i-TDS-aSI-SSCT II RESIDENTS ADD 6% SALES TAX PLUS 1300

S/H NOCOO'S FOREIGN QROEFtS US FUNDS ONLY M35 SVH Phso^sI Cnecki TO Diys id Cleu

THE SOFT GROUP, P.O. BOX 111. MONTGOMERY, IL 60538 fiBff

Circle RauJtr Seivlct Number 119



THINK TRNK
Fred Karg

Assume the role of a futuristic tank commander

in this two-player strategy game for the 64.

In this day and age, all military weap

ons are computerized. Manned war ma

chines have become obsolete. Now the

great battle leaders are master strate

gists and great programmers. And you

should know—you're the most respect

ed cybertank commander in the world.

You proved yourself in the Void Wars,

and now you're needed again.

Belling Started
Think Tank is written entirely in BASIC.

To ensure accurate typing, enter the

program using The Automatic Proofread

er, found elsewhere in this issue. When

you've finished typing, be sure to save a

copy of the program to disk.

When you're ready to do battle,

load and run the program. First, you're

asked to type in the names of the two

combatants. After you've entered the

players' names, the battlefield is dis

played with six tanks in place.

Each player has three programma

ble tanks at his or her disposal. Player 1

controls the white tanks, while Player 2

controls the yellow ones. The object of

the game is simple: The first player to

destroy all of the opponent's tanks wins.

Programming the Tanks

Players control their tanks by entering a

series of ten secret instructions on the

command lines located at the bottom of

the screen. To program your tanks, first

select the tank that you wish to maneu

ver. One of your three tanks constantly

flashes, indicating that it's ready to re

ceive orders. You can program this tank

or select another by pressing the space

bar. Once you've chosen a tank to pro

gram, begin issuing orders on the com

mand line. Press M to move forward, R

to turn right, L to turn left, and F to fire

the tank cannon. You can switch tanks

as often as you like during the command-

entry process.

■■■■■■■■■■■■■■■m
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Plan your strategy carefully. Once you've

dispatched your orders, the action begins.

Initially, each command line ap

pears as a row of X's. To help you

conceal your movements from your op

ponent, an inverse space is substituted

for an X every rime you issue a com

mand. If you make a mistake while en

tering a command, press the delete key

to clear the last instruction.

The battle begins when both play

ers have completed their programming.

The command-line orders are dis

patched to the respective tanks, alter

nating between players, until all orders

are exhausted or a winner is declared. If

there is no winner, players must repro-

gram their tanks for another round of

engagement.

Hints and Tips

Programming the tanks is easy, but

choosing the appropriate strategy can

be difficult. You must think some ten

moves ahead or move in front of your

opponent. The following are a few

hints that may improve your odds and

help you formulate a plan of attack.

When programming your tanks,

keep in mind that orders are dispatched

on a sequential basis. Orders given to

tanks that have been destroyed are ig

nored, causing you to lose valuable

turns. So, it's not a good idea to give all

ten of your orders to one tank.

If two tanks collide, both are de

stroyed. Keep this in mind; a situation

may arise when ramming the enemy's

tank is more appropriate than shooting

it with cannon fire.

Tanks' movements are confined to

the inside of the grid. Any moves di

recting a tank past the boundaries will

cause the tank to hit a wall. It won't

damage the tank, but it could put your

tank at a disadvantage. t>
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Assume the role of a futuristic tank commander 

in this two-player strategy game for the 64_ 

In this day and age, all military weap
ons are computerized. Manned war ma
chines have become obsolete. Now thc 
great battle leaders are master strate
giSts and great programn;ters. And you 
should know-you're the most respect
ed cybertank commander in the world. 
You proved yourself in the Void Wars, 
and now you're needed again. 

&.nlng St.~.d 
Think TQ/!k is written entirely in BASIC. 
To ensure accurate typing. enter the 
program using The Automatic Proofrtad
tT, found elsewhere in this issue. When 
you've finished typing. be sure to save a 
copy of the program to disk. 

When you're ready to do battle, 
load and run the program. First, you're 
asked 10 type in Ihe names of Ihe two 
combatants. After you've entered the 
players' names, the battlefield is dis
played with six tanks in place. 

Each player has three programma
ble tanks at his or her disposal. Player 1 
controls the white tanks, while Player 2 
controls the yellow ones. The object of 
the game is simple: The first player to 
destroy all of the opponent's tanks wins. 

programming (be Tanks 
Players control their tanks by entering a 
series of ten secret instructions on the 
command lines located at the bouom of 
the screen. To program your tanks, first 
select the tank that you wish to maneu-

vcr. One of your three tanks constantly 
flashes, indicating that it's ready to re
ceive orders. You can program this tank 
or select another by pressing the space 
bar. Once you've chosen a tank to pro
gram, begin issuing orders on the com
mand line. Press M to move forward, R 
to tum right, L 10 tum left, and F to fire 
the tank cannon. You can switch tanks 
as often as you like during the command
entry process. 

Plan your SIraltgy (' rt/ully. Onu you'Vt 
di5pal(h(d your ordtr5, Iht aClioM btgln, . 

Initially, each command line ap
pears as a row of X's. To help you 
conceal your movements from your op· 
ponent, an inverse space is substituted 
for an X every time you issue a com
mand. If you make a mistake while en
tering a command, press the delete key 
to clear the last instruction. 

The battle begins when both play
ers have completed their programming. 
The command-line o rders are dis
patched to the respective tanks, alter
nating bet .... -een players, until all orders 
are exhausted or a winner is declared. If 
there is no winner, players must repro
gram their tanks for another round of 
engagement. 

Hlnls and Tips 
Programming the tanks is easy, but 
choosing the appropriate strategy can 
be difficult. You must think some ten 
moves ahead or move in front of your 
opponent. The following a re a few 
hints that may improve your odds and 
help you formulate a plan of attack. 

When programming your tanks, 
keep in mind that orders are dispatched 
on a .sequential basis, Orders given to 
tanks that ha"e been destroyed are ig
nored, causing you to lose valuable 
turns. So, it's not a good idea to give all 
ten of your orders to one tank. 

I( two tanks collide, both are de
stroyed. Keep this In mind; a situation 
may arise when ramming the enemy's 
tank is more appropriate than shooting 
it with cannon fi re. 

Tanks' movements are confined to 
the inside of the grid. Any moves di
recting II tank past the boundaries will 
cause the tank to hit a wall. It ,",on't 
damage the lank, but it could put your 
tank at Il disadvantage. II-

COMPUTEt'. G.letle ApMII990 35 



Think Tank

HQ 10 REM COPYRIGHT 1990 COMPU

TE! PUBLICATIONS, INC. -

ALL RIGHTS RESERVED

FE 20 PRINT"(CLR)[12 SPACES)CO

PVRIGHT 1990":PRINT"

(7 SPACES}CONPUTEI PUBLI

CATIONS, INC."

EH 33 PRINT"{10 SPACES}ALL RIG

HTS RESERVED"

FR 40 FORA=16000TO163B3:READN:

POKEA,N:NEXT:FORA=15936T

015999:POKEA,0:NEXT

AG 50 INPUT "(2 DOWN) PLAYER 1

"S NAME";P1S:IF PlS=""TK

EN50

OR 61) INPUT "(2 DOWN) PLAYER 2

'S NAME";P2S:IF P2S=""TH

BH60

XP 70 AS="{9 SPACES}" '

SQ 80 P1S-LEFTS[P1S,9):IFLEN(P

1SX9THENP1S = P1S + LEFTS(A

S,9-LEN(P1S))

P2S-LEFTS{P2S,9):IFLEN(P

2S)<9THENP2S=P2S+LEFTS{A

S,9-LEN(P2S))

H(1)=27:H [2)=27:H (31-43

:H [4)=59:H (5)»59:H (6)=4

JA 90

KG 100

XD 110

HF 120

EX 130

DB 140

AG 150

CF 160

EJ 170

RK 180

GP 190

BQ 200

BH 210

SG 220

FP 230

HC 240

RQ 250

FORN=1TO5:IFMS(TA,L)-MI

DS("LRMF",N,1)THENC=N

GX 260 NEXT:BR=0:IFTA>3THENBR=

40

SC 270 POKE1956+L*2+BR,ASC(MS(

TA,L))-64:ONCGOSUB3 20,3

40,360,380

MF 280 IFPEEK(2O40 +TA)O250THE

NPOKE2040+TA.PP

DF 290 IFW3OBTHENGOTO100

RM 300 NEXT:L-L+1:IFL<11THEH21

0

EA 310 PRINT"{3 UP!":GOTO130

BM 320 PP=PP+1:IFPP=256THENPP=

252

DM 330 RETURN

XK 340 PP=PP-1:IFPP=251THENPP=

255

PQ 350 RETURN

DE 360 POKES*24,15:FORWW-1TOMO

36 COMPUTE! s Gazette Apnl 1990

V(l)=70:V(4)=54:V(3)=10

2:V(2)=198:V(5)=ia2:V[6

)=150:IN=4:MO=4:GOSUBS9

0

FORTA=>1TO6:GOSUB650:NEX
T:P0KEV+21,126

POKES+16,250:POKES+17,7

:POKES+24,B:POKES+14,40

FORTA=lTO6:FORL-lTO10:M

S(TA,L)="X":NEXT:NEXT:P

OKE198,0:PRINT:PHINT"

{WHT)"P1S;
PRINT" --> V V V V V V

(space)v y y v":print"

[yel}"p2S" —> v v y. y
[sPACEly y y y y 7M7 "
FORXX=1T02tPOKE781,23+P

L:POKE78 2,14:POKE78 3,PE

EK(783)AND2S4:SYS65520

IFPL=0THENTA=1:POKE646,

1

IFPL»1THENTA=4:POKE646,

7

GOSUB790:IFXX-1THENPL=A

BS(PL-l)

NEXT:L"1

IFPL=1THENFORTA=1T06

IFPL=0THENFORTA=6TO1STE

P-l

IFM$(TA,L)="X"THEN330

PP=PEEK(2040+TA):IFPP=2

50THEN300

:ONPP-251GOSUB480,520,5

40,570

AC 370 GOSUB650:GOSUB900:NEXT:

POKES+24,8:RETURN

PD 380 VO=15:POKES+24,VO:POKES

+4,128:POKES+4,129:K*15

0:POKES+11,16:POKES*11,

XA 390 TT=TA:H(0)-H(TA)+2lV(0)

■V(TA)-6:TA-0:BO=0:IN=1

6

KD 400 IN-16:N-(PEEK(V+16)AND2

|TT)/(2TTT):POKEV+16,(P

EEK(7+16)AND254JORN

GJ 410 IFPP=255ORPP=253THENP0K

E15988,0:POKE15964,48:P

OKE15967,48:GOTO430

JB 420 POKE1598B,60:POKE15964,

0:POKE15967,0:POKE 15970

P0KEV,H(0):POKEV+1,V(0)

:POKEV+21,PEEK(V+21)+1

K=K-1:ONPP-2 51GOSUB480,

52O,540,57O:GOSUB650:PO

KES*B,K:GOSUB660

IFBO-1ANDTA-0A1JDHI-BTHE

NPOKEV+21,PEEK(V+21)-1:

POKES+11,16

VO=VO-.S:POKES+24,VO:IF

BO = OACJDHI = 0TH£N440

POKES+ll,16:TA=TT:IN-4:

RETURN .

H <TA)=H (TA) -IN:IFH [TAX

22ANP(PEEK(V+16)AND2fTA

)/(2|TA)-0THENH |TA)"27:
BO-1

IFH (TAX0THENH (TA) -255 +

H (TA) :POKEV+TA*2,H(TA) :

GOTO510

RETURN

POKEV+dG) , (PEEK(V + 16) A

ND(255- |2|TA))):RETURN

V(TA)-V(Tfl)+IN:IFV(TA)>

204THENV(TA)-198:BO-1

RETURN

H[TA)=H[TA)+IN:IF(H(TA)

>65AND(PEEK[V+16)AND2fT

A)/(2TTA)-1)THENH(TA)=5

9:B0-l

IFH (TA)>255THENH{TA)=H(

TA)-255:P0KEU+16, (PEEK(

V+16)OR{2|TA))

RETURN

V(TA]-V(TA)-IN:IFV(TA)<

49THENV(TA)-54:BO-1

RETURN

POKE53281,14:PRINT"

(CLRH6*";:POKE53280,14

:FORC = 1TO11:FORN=].TO20:

PRINT"{OFF)OP";:NEXT

FORN = 1TO20:PRINT"]^"; :N

EXT:NEXT:FORN-0TO63:PQK

E15936tN,0:NEXT:POKE204

1,253

POKE2042,255:POKE2044,2

53:POKE2045,255:POKE2O4

3,254:POKE2046,252

POKE2040,249:POKEV+16,1

12:POKEV+37,2:POKEV+38,

0:POKEV+28,2SS:FORN=STO

S+24

poken,p:NEXT:pokes+5,12

:POKES+l,10fPOKES*12,l:

POKES+13,169

FORN=1TO3:POKEV+39*N,1:

NEXT:FORN=4T06:POKEV+39

+N,7:NEXT:POKEV+39,0

POKEV+TA»2,H[TA):P0KEV+

TA*2+1,V(TA):RETURN

HI=0:FORN=1TO6:IFN=TTTH

EN710

IFA8S(H(0)-H(N))>BTHEN7

10

GA

PG

XK

ilJ

PM

CE

EJ

QF

JX

MM

JH

xo

430

440

450

463

470

480

490

500

510

520

530

540

XE S50

EK 560

DF 570

QP 580

BF 590

DE 600

EM 610

FQ 620

SP

RE

XH

CH

FG

630

640

650

660

670

HF

XQ

SK

PQ

JA

RR

PF

CB

HR

MS

710

720

730

740

750

760

770

780

790

810

820

830

Rp 840

950

SA 680 IFABS(V(0)-V[N))>8THEN7

10

FP 690 IF{PEEK(V+1G)AND1)<>[PF

EK(V+1G)AND2TN)/(2TN)TH
EN710

KJ 700 IFPEEK(2040 +N)O250THEN
HI*1:5P=N

NEXT:IFHI=0THEHRETURN

IFCL=0THENPOKEV+21,PEEK
(V+21J-1

POKE20 4 0+SP,251:POKES+2

4,15:POKES+4,128:POKES+

4,129:POKES+11,129

FORWA=1TO4 0:POKES+B.RND

(0)*100:NEXT:POKES+24,8

:POKES+11,128

POKEV+21,PEEK(V+21)AND{

255-(2fSP]):POKE2040+SP

, 250:GOSUB960:RETURN

TA=TA+1:IFTA>(3+PL*3)TH

ENTA=1+PL*3

IFPEEK[2 04 0+TA)=250TH£N

GOTO760

POKES+14,40+TA*10:RETUR
N

IFPEEK(2040+TA)-250THEN

GOSUB760:GOTO80O

POKE204,0:CC=PEEK(V+39+

TA):POKES+20,24 0:POKES*

18,65

POKEV+39+TA,12:GETMS:PO

KE207,0:POKEV+3 9+TA,CC:

IFKS=""THEN820

IFASC[MS)=20ANDL>BTHENP

OKE20 4,1:PRINT"{OFF}V

(3 LEFT}V{LEFT}";:MS(TA

,L)="X":L=L-1:GOTO810

IFMS=" "THENGOSUB760:GO

TO810

C=0:FORN=1TO5:IFMS'MIDS

("LRMF",N,1)THENC=N+1

NEXT: IFC = 0THENGOTO810

BR=0:IFTA>3THENBR=40

L"L + 1:POKE 204,1:PRINT"

(RVS) (RIGHT)";:MS(TA,L

)=M3:IFL<10THEN810

RETURN

CL=0:FORN=1TO6:IFPEEK(2

040+N)=250THEN940

IFN=TATHEN940

Bl=(PEEK(V+16)AND(2|TA)

)/(2TTA) :B2= (PEEK(V+16)

AND(±|N))/(2|N)
IFB1 = B2THENIFABE [H ITA)-

H (N) X10ANDABS (V(TA) -V (

N))<10THENCL=1:SP=N:GOS

UB730

NEXT:IFCL=0THENRETURN

SP=TA:GOSUB730:RETURM

IFSP>3THEN990

W0=2:FORN=1TO3:IFPEEK(2

040+N)<>250THENW0=0

NEXT:GOTO1010

W0=1:FORN=4TO6:IFPEEK(2

040 + NX>250THENW0 = 0

NEXT

IFW0=0THENRETURN

POKES+24,0:POKEV+21,0:

POKE53281,1

PRIHT"{CLR}{8 DOWN}

(RED}(OFF}(5 SPACESlCO

NGRATULATIONS TANK COM

MANDER"

IFW0=1THENPRINTSPC{5)P

IS

IFW0=2THENPRINTSPC(5)P

2S

PRINT"{3 DOWN}

{8 SPACES}(RVS)PRESS A

NY KEY TO CONTINUE":PO

KE198.8

GETKS:IFKS-""THEN1070

AS

XA

EA

SX

MA

KH

CB

XA

CP

DQ

RH

FP

SJ

HE

JX

JC

SC

QD

AR

GJ

QD

SH

860

870

BSO

890

930

913

920

930

940

950

960

970

9B0

990

1000

1010

1020

1030

1040

1050

1060

1070

Think Tank 
HO 10 REM COPYR IGHT 1990 COMPU 

TE! PUBLICATIONS , tNC . -
ALr, RIGHTS RCSF,RVEO 

FE 20 PRINT " {CLR)(12 SPACESjCO 
PYR I GIiT 1990":PRINT " 
{7 SPACES)COMPUTE! PUeLI 
CAT I ONS . we . " 

E~ 30 PR I NT " {lO SPACESjALL RI G 
tiTS RESERVED" 

fR 40 fORA-16000T016383 : READN : 
POKEA,N : NEXT:fORA-15936T 
015999:POKEA,O:NEXT 

AG 50 INPUT " (2 DOWN) P[.A.YER 1 
'5 NAME"; plS :lf PIS_',uTH 
EN50 

OR 60 INPUT " (2 DOWN! PLAYER 2 
' s NAME ";P2 S:IF P2S· ""TH 
EN60 

XP 70 AS·"!g SPACES) " 
so 80 P1S-u:FTS(PlS,9) : IFLEN !P 

1 S J < 9'fIIENPI Sap} S+ LEFT 5 (A 
S , 9 - LEN(pIS) 

JA 90 P2S"LEFTS(P2S , 9):IFLEHjP 
2S1<9THENP2 S-P2S .LEfTS(A 
S , 9-LEN (P2S) 

HG 100 H( 1 )-27 :H (2,_27 :H (1)a4) 
: H ( 4 ) -59 : H (5) -59 :H (6)- 4 
) :WO -O :V-S32 48:S -S 4172 

XC 11 0 V(1) .70 : V( 4)-S4 :V (J)-10 
2:V(2) -198 :V I5)- 182:V I6 
)-150:IN-4 :HO- 4 : GOSU859 , 

IIF 121! FORT1I- IT06 :GOSU865 0 : NEX 
T: POKEV+21 , 126 

EX 130 POKES+16,250:POKES+17,7 
: POKES+2 4, 8 :POKES+1 4,40 

DB 140 fORTA-IT06:fORL~IT010:H 
5 (TA, L) - "X " :NEXT: NEXT : P 
OKE198 , 0: PRINT: PRINT " 
{WHT)"PlS; 

AG 150 PR I NT " __ > V V V V V V 
{SPACE)V V V V":PRINT'lI" 
{YEL} " P2Sll' =-> V V V. V 
{SPACE)V V V V V V"; -

Cf 160 FORXX-IT02 :POKE781,23+P 
L: POKE782 , 14:POKE783 , PE 
EK (78)) MID2 54 : 5 YS 65520 

EJ 179 IFPL-9THENTA-l : POKE646 , 
1 

RK 180 IFPL - ITHENT1I - 4:POKE646 , 
7 

GP 190 GOSUn790 : IFXX - 1THF.NPL-A 
BS(PL - l) 

80 200 NEXT : L- l 
Bli 210 IFPL - ITHEN~'ORT1I - IT06 

SG 220 IFPL- OTHENFORT1I-6TOlSTE 
' -1 

FP 2)0 IFMS(TA , L) - " X"THEN300 
HC 240 PP-PEEK (204a+T1I) : IFPP - 2 

50TIIEN300 
RO 25 0 POKES+1 4, 180+T1I · IO:C - O: 

FOR N- IT0 5 : 1FM$(TA , L) - MI 
0$ ( " LRMF" , N, l)TIlENC - N 

GX 260 NEXT:BR - O:IFTA >3TIIENBR -

" SC 270 POKE1956+L · 2+8R , ASC(MS ( 
TA , L) ) - 64:0NCGOSUB320 , 3 
40 , 360 , 380 

MF 280 IFPEEK(2040+TA) <> 250THE 
NPOKE 29 4 O+T 11 , PP 

D~' 299 IFWO<>OTIiENGOTO lOO 
RH 300 NEXT:L- L+l:lfL<llTHEN2 1 , 
£11 31 0 PRINT " {) UP)" :GOT01)O 
8M 329 PP_PP+l:1FPP·256THENPP_ 

252 
OM 33 0 RETURN 
XK 349 PP-PP-l:IFPP-251TIIENPP-

255 
PO 35 0 RETURN 
DE )60 POKES+24,15 : fOR WW -lTOMO 

36 COMPUTEI'. Gazelle Apfi 1990 

1IC 370 

PO 380 

XA 39 0 

KO 490 

GJ 410 

J8 420 

GA 430 

PC 440 

XK 4S0 

HJ 460 

PM 470 

CE 480 

EJ 490 

OF 500 
JX 510 

MM 520 

JII 53 0 
XO 540 

XE 550 

EK 561l 
Of 57 1l 

OP 580 
BF 59 1l 

DE 600 

EM 610 

FO 620 

SP 6JB 

RS 640 

XII 650 

CH 660 

FG 670 

:ONPP-251GOSU B480 , 520 , S 
49 , 570 
GOSU8650 : GOSUB900 : NEXT : 
POKES+2 4, 8 : RETURN 
VO - 15 : ?OKES+2 4 , VO : ?OKES 
+4 ,128 : POKES+4 , 129 : K-15 
0 : POKES+ll , 16 : POKES+ll , 
17 
TT-TA:H(9)-H(T1I)+2 : V(0) 
·VITA)-6 : TA-9 : BO-O : IN - l , 
IN_16 : N_(PEEK(V+16)1IND2 
i TT)/12!TT) : ?OKEV+16 , IP 
EEK(V+l )AND254)ORN 
IFPP - 2550RPP-253TIIENPOK 
E15988 , O: ?OKE1S96 4,4 8:P 
OKE15967 , 48 : GOT0 4JIl 
POKE15988 , 69:POKE15964, 
9 : POKEl5967 , 9 : POKE15970 

.' POKEV , Il(0) : POKEV+l , V(9) 
: POKEV+2l , PEEK(V+21)+1 
K- K- 1 :0 NPP - 251GOSU8 489, 
520 , 540,570 : GOSU B659 : ?0 
KES+8 , K: COSU8669 
If80_1ANDTA_01lIlDIII_OTIiE 
N?OKEV+2l,?EEK(V+21)-1: 
POKES+ll,16 
VO_VO_.5 : ?OKES+24,VO:IF 
BO-OANDHI-9TIIEN449 
POKES+ll,16:T1I-TT : IN-4 : 
RETURN 
H(TA)-II(TA)-lN : IfH(T1I)< 
2211~( PEEK(V+16)AND21TA 
) /( 2iTA)-IlTHENII(T1I)- 7 : 
BO-l 
IFH (T1I) <BTHENII (T1I)-255+ 
H (T A) : POKEVtTA * 2 ,H (T1I) : 
COT0510 
RETURN 
POKEV+(16) , (PEEK(V +16)1I 
NO (255- (2irA) ) ) : RETURN 
V (TA) -V (TA) +111 : IFV (T1I) > 
204TIIE NV (T1I)-198 :80·1 
RETURN 
II (TA) -II (TA) +IN : If(U (TA) 
>6511ND(PEEK(V t 16)1IND2 TT 
A) /(2 !TA)_I)TIIENH(T1I)_5 
9 : BO
Ifll(T1I»255THENH(TA)-H( 
TA)-255 : POKF:V+16 . (PEEK( 
V+l6)OR (2 i T1I») 
RETURN 
V(T1I)- V(T1I) -IN : l fV( T1I)< 
49TflENV (TA) -54 : BO-1 
RETURN 
POKE5328 L, 14 : PRI NT " 
{CLR H' 6) " ; : POKE5J2BO , 14 
: FO RC- ITOl1 : FORN- l T020 : 
PRtNT " (OFF)O P"; : NEXT 
FORN- 1T020: PRINT" L@ ";: N 
EXT : NEXT : FORN-OT06) : POK 
E159)6+N , 0 : NF,XT : POKE204 
1 , 25) 
POKE2042,255 : POKE2044 , 2 
53:?OKE2045 , 255 : POKE204 
J,254 : POKE20 46 , 252 
POKE2049 , 249 : POKEV+16,l 
12 : PQKEV +J7 , 2 : POKEV+J8, 
O: POKEV+28 , 255 : FORN-STO 
5.24 
POKEN , P: NEXT : POKES+5,12 
: POKE S.l,10 : POKES.12 , L: 
POKES'13 , 169 
FORN_LTOJ:POKEV+)9+N,l: 
NEXT :FORN - 4T06 : PO KEV+)9 
+N,7 : NEXT : POKEV+)9 , O 
POKEVt7A *2, II(TA) : POKEV+ 
TA *2+l,V(T1I) :RETURN 
III - 0 : FORN-IT06 : lfN-TTTH 
EN7l0 
IFAD S (II (0)-11 (N») >8THEN7 

" 

511 680 IFABS(V(O ) - V(N))>8THES7 

" F? 690 I F (PEEK(V+16)ANOl)<>(Pf 
EK(V+16)ANo2 1N)/(2i N)TH 
EN710 

KJ 700 IFPEEK(29 40+ N)<>2 50TIIEN 
Ht-l : S?- N 

HF 71B NEXT : IFHl - IlTHENRETURN 
XO 720 I FCL-9THENPOKEV +21 , ?EEK 

(V+ 21) - 1 
SK 7)0 POKE2049+SP,25l : ?OKES·2 

4 , 15:POKESt4 ,128 : ?OKES+ 
4 , 129 : POKES+l1 , 129 

PO 7411 FORW1I -ITO'Il : POKES +B, RND 
(0) *lOO:NEXT : POKES+ 24, 8 
: ?OKES+ll , 128 

JA 750 POKEV+21 , PEEK(V+21)AN O( 
255- (2lSP ) ) : POKE204\J+SP 
, 250 : c6sUB960:RETURN 

RR 760 TA-TA+1 : IFTA>(3+PL *3) TH 
ESTA-1+?L *) 

PF 770 IFPEEK ( 2040+TA )-250THEN 
COT07611 

CB 780 POKES+14,40+T1I *10 : RETUR 
N 

HR 799 
MR 8110 

MS 810 

XII B20 

SO 839 

RP 840 

XO 850 

AS 860 
X1I 870 
£11 880 

SX 890 
MA 900 

KH 91B 
CB 92 0 

X1I 93 0 

c., 
IF?EEK (2940+T1I )- 250THEN 
GOSU8761l:GOT0800 
POKE294,0:CC-PEEK(V+39+ 
TA):POKES·20,240 : POKES· 
18 , 65 
POKEV+39+T1I,12 : GETMS : ?O 
KE207 , 9:?OKEV+39+TA , CC : 
IFMS- "" THEN821l 
IF1ISC( MS)-20ANOL>OTHESP 
OKE204 , 1: PRHIT " lofF)V 
{3 LEFT }VI LEFT ) ";: MS(TA 
,L ) -"X": i:- L- l :GOT0811l 
IFMS - " ~THENGOSU8769 : GO 

T08111 
C-0 : FORN-IT05 : I FMS-M I DS 
(" LRMF" , N, l)TIIESC : N+l 
NEXT: 1 fC - OTHEtIGOTOB III 
BR-O : IFT1I>3THE N8 R- 41l 
L- L+ l : ?OKE204 , 1 : PRI ST" 
!RVS) {R IGHT) " ; : MS(TA , L 
)·MS:I FL<10THENBlll 
RETURN 
CL-0:FORN-IT06 :I FPEEK(2 
040+N)-250THEN9 40 
I FN -T1ITHEN9 41l 
81 - (PEE K(V+16)1INO(2i T1I ) 
J/(2 1TA) : B2 - (PEE K(V+16) 
AND( i N))/(2 TN ) 
I fBl-S2THENtF1IBS( H(TA) 
II (N ) ) <1IlAND1InS (V (T 1I ) - V ( 
N))<10THE NCL-l : SP-N : COS 
U8730 

CP 949 NEXT : JFCL-OTIIENRETURN 
DO 95 0 SP_TA : COSUB73 9: RETURN 
RII 96 9 IFSP>3THE N99 0 
FP 97 0 WO_2 : fORN_IT03 : I FPEEK(2 

040 +N) <>25 0TII ENWO - 0 
SJ 980 NEXT : COTOIOIB 
liE 990 WO- l : FORN-4T06 : IFPEEK (2 

040~N)<>250THENWO-1l 

JX 1909 NEXT 
JC 1019 IFWO-9THENRETURN 
SC 1920 POKES+24,0 : ?OKEV+21 , O: 

POKE53281 , 1 
00 11130 ?RItlT " {C LR){8 DO WN ) 

{RED)(OFF)(5SP 1ICES ICO 
NGRATUL1IT IONS T1INK COM 
M1I NOER " 

AR 1940 IFWO-1TIIENPRINTSPC (5j P 
15 

CJ 1059 IFW0 - 2THENPRI NTSPC(5)P 
2S 

00 1060 PRINT"{J OOWN} 
18 SP1ICEs)IRVS)PRESS 11 
NY KEY TO CONTI NUE " : PO 
KE198 , O 

SM lIno GETK$: IFK$- ""TIIEN1B70 



SB 1080 RETURN:DATA0,0,0,16,0,

0,0,0,0,0,0,16,0,66,0.

136,0,0,4B,8,0,3,32, 3.

,32
GG 1090 DATA204,128,0,202,0,2,

32,0,2,0,0,72,136,0,10

, 206,0,B,0,129,32, 4H,0

,0,48

HG 1100 DATA0,0,12,3,4,O

CE 1110 DATA4,g,0,0,0,0,0,255,

8,0,8,a,0,0,0,0,0,4,8,
0,0,2,32,8,2,128,10,73

,g,,

DflTA0,2,220,128,6,178,

0,2,123,3,2,236,0,10,1

38,0,10,14,0,8,3,128,3

3,0,0

OftTAO,0,64,0,0,0,0,0,0
,0,0,0,3,3,0,255,0,3,0

,0,0,0,0,0,0,3,0,0,3,0

,0,0,0,0

DATA3,0,0,0,59,184,0,2

55,255,2,167,214,2,159

,250,255,255,250,2,159

,250,2

DATA167,214,0,255,255,

0,187,184,0,0,0,0,0,8,

0,0,3,0,0,0,0,0,0,0,0,

3,0,0,0

DftTfi0,0,0,0,0,42,0,3,1

06,112,3,153,176,2,157

,163,3,127,112,3,127,1

12,2

DATA127,96,3,157

DATA176,3,157,176,2,17

4,160,3,174,176,3,174,

176,0,174,128,0,12,0,0

,12,3,0

DATA12,0,0,12,3,0,12,0

DC

BA

FH

SX

xs

JD

QR

EC

1120

1130

1140

1150

1160

117B

118B

1190

,0,0,0,0,0,0,0,0,0,0,0

,46,239

RP 1200 DATA0,255,255,0,151,21

8,128,175,246,128,175,

255,255,175,246,128,15

1,218

QJ 1210 DATA128,255,255,0,46,2

39,0,0,0,0,0,0,3,0,0,0

,0,0,0,0,0,0,0,0,12,0,

0,12,0,0

GC 1223 DATA12,0,0,12,0,0,12,0

,0
FP 1233 DATA174,12B,3,174,176,

3,174,176,2,174,160,3,

157,176,3,157,176,2,12

7,96,3

FF 1240 DATA127,112,3,127,112,

2,157,160,3,153,176,3,

106,112,0,42

KJ 1253 DATA0,0,0,0,0,0,0,0,0,
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$7.95 each

3 (or $21.95
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BIBLE WITH
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The Computer Reference Bible

I [ere1* what LANDMARK will enable you lo do:

• SEARCH THROUGH THE BIBLE—Find

Phraia, words or sememes.

• DEVELOP TOPICAL FILES—Copy from ihe

Bible text ami search results [hen add your

own comments and notes.

• COMPILE YOUR PERSONAL BIBLE—

Outline texts in color. Add notes, comments,

and references. Make y^ur Bible Study

organized and on permamenl record!

<S CREATE FILES— Convert Ihem for

wordpeoceuors ILke Paperclip and CEOS.

* MAKE SUPPLEMENTARY STUDY FILES— For

marc specific study and developing

translation variations.

or NIV (J10.00 royalty charge for NIV)

plus J4.00 shipping in

corn.. U.S-A. S7.5O Canada. Overseas write.

BOTH KJV and NIV for SlB9.9SplusS10.00
NIV royalty and shipping charge.

vl.2 for C64 and v2.0 for C128

CALL OR WRITE FORA

FREE BROCHURE

PjV-V.Y. Software P.O. Bon 1584

Baltwin, MO 63022 (314) 527-4505

Clrcl* R«d« S«rvlc» Numo»r 19?
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SR 1989 RETURN : DATAO , 0,G,16,0, 
9 , 0 ,0, 0 , 0 , 0,16 , 0,66 , 0, 
136 ,0,9,40, 8 , 0 ,3, 32 , 3. 
, 32 

GG 1990 DATA204 , 128 ,0, 21J2,9 , 2 , 
32 ,0,2, 9 , 9 , 72 , 136 , 9 , 10 
, 206,0 , 8 , 0 , 128 , 32 , 49 , 0 
, 0,49 

IIC 1100 DAT AO,0, 12 ,O,4,Cl 
CE 1110 DATA 4 , 0,0,O , O,0 , 0,255 , 

0 , 9 ,0,0,0, 0 ,0,0,0,4,0, 
0,0 , 2,32,8,2 , 129 , 10 , 73 
,0,2,4 1 

DC 1120 DATAG , 2 , 220 , 128 , 6 , 178 , 
0 , 2,121,9,2,236 , 9 , 10 , 1 
38 ,0,10 , 14 , 0 , 9 , 1,129,3 
3 , 1J,1J 

SA 1130 OATAO , 0 , 64 , O,O,O,O,O , 0 
, 0 , O,O , O, O, IJ ,255 , O,O , O 
,0, 0 , 0, 0 , 0, 0, 0 , 0 , 0,9, ° 
, 0, O,O , IJ 

FH 1140 DATAO ,IJ,IJ , O,59,184,O , 2 
55 , 255,2,167 , 214 , 2,159 
, 250 , 255,255 , 250,2,159 
,250,2 

SX 1150 OATAI67,21 4,O, 255 , 255 , 
0,187 , 184,0,0,0 , 0,0,0, 
0, 0, 0 , 0 , 0,0 , 0 , 0 , 0 , 0 , 0, 
0 ,0, 9 , 0 

XS 1160 DATAO , O,IJ, 0,1J,42,9 , l ,l 
06 ,1 12,3,153 ,17 6 , 2, 157 
,160 , 3 , 127,112,3,127 , 1 
12 ,2 

JD 1170 DATA127,96 , 3 , 157 
OR 1180 DATAI76,3 , 157 ,176, 2 , 17 

4,160,3,174,176 , 3, 174 , 
176 , 0 , 174,128 ,0, 12,0 , 0 
,12,0, ° 

EC 1190 OATAI2,0,O,12,O , 0 , 12 , 0 
,0,0 , 0,0,0 , 0,0,0,0,0 , 0 
,9 , 0 , 0 , 0, la , 0, 0 , 0, 0, 0, ° 
,4 6 , 239 

RP 1200 OATAO ,255 , 255 , 0,151,21 
8 , 128 , 175 , 246 , 128,175, 
255,255 , 175,246,128,15 
1 , 218 

OJ 1210 OATA128 , 255 , 255 , 0 ,46, 2 
39 ,0, 0 , 0 , 0 , 0 , 0 , 0,0 , 0 ,0 
, 0 , 0 , 0 , 0 , 0 ,0, 0 ,0,1 2 , 0 , 
0,12, 0 , ° 

GC 1220 DATA I2 ,0, O, 12 , 1J , 9 , 12,0 
, , 

FP 1230 OATAI74 , 128 , 3 ,1 74, 176, 
3 , 174 , 176 , 2,174 ,16 0 , 3 , 
157 , 176 , 3 , 157 , 176,2,12 
7 , 96 , 1 

FF 1240 OATA127 ,1 12 , 3 , 127 , 112 , 
2 , 157,160 , 3,153 , 176,3, 
IIJ6 , 112 , O,42 

KJ 12 50 DATAO,O,O,O,O , O,O,O , O, 
0,0 G 
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IIc"," what lANDMARK .... m ~abtc you to do: 

t/ SI!ARCIl niROUOll TIlE BIBLE-Find 
Phtuca, words OUCnIC nc:ea. 

t/ DEVELOP TOPICAl. FlI.ES-Copy from the 
B.bic text and ocatd! raub then add you. 

........ COIIImcOll and nota.. 
t/ COMPllE YOUR PElI.SONAL BIBLE

o..dinc ICaU In ~or. 
and tderalOU. 

KIY or.tilY (s]o.oo ... yaltychargc for NTV) 

$119.95 p'~".OO""P.o,. 
conL. US.A.17.50~ad&.Ovctseu write. 

BOTH 1QV and NTV for S]89~ pillS $]0.00 
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**SAVE SOME
At SDA you're always

"Shamrock"

We have what

On a
Budget?

ACCOLADE

See Our Under $10 Bargain Basement.
Ace ol Aces

Apollo 18

Bubble Gnosi
ttl I Inches FoolDall .

4tn S Inches Tsarn

Const

Hardball . .

Test Driw 1 ....

ACTIVISION
Aliens

Apache Strike ..

Last Minp • 1

PreOaior

ADVANTAGE
Fnghtmare

HarnKT
Mental Blocks

59 88

. S98fl

. 5988

. 5988

. 5686

5983
.5988

. S98S

. S9B8

S9 88
. 59M

5968
. 5986

S9R8

SmH Paint

Smt SwoaOWieet

Swtt Word Processor.

OATA CAST
Ikarj Warrior
Pialoon

EASY WORKING!/
SPINNAKER

Fihr

Shoolem Up Const Set 59 88

AEC FUN LEARNING

LifeSciencB S588
US Geognphy 55as

US Gowrnn«nl . . . 5588
US Hutory 1cr2 55&9Ea

VOcaouUuy Eiu. <*t . 55 U

BOX OFFICE

AH S9BB

High Rollers £

SiCCOOOPyramiO . . 5986

BRODERBUND

Cnoplitter/Davids
Midnrght Mage ,. . S688

MagneJron 5988
Sujwbike Challenge . 5688

CINEMAWARE CLASSICS

Stfibaa S9BS

COSH I

S».!i Oaia Base .. . 5688
i*H [X«JiI'j|' I'.l '■111 r SGBS

Winer

ELECTRONIC AHTS
Demon Slfliios

Financial Cookbook ,.
Legacy of Ancenis ...

Wart*) MaOness

Modem Wars
Music Const Sel

Pegasus

Povierplay Hockey ...

Realm oi InipoiEibil.cy

Sk/O. 2
Skin or Dw
SlnHuFkMt

56 ea

seas
56Bfl

sees

5968
59 &9

StiM

56 88

56 M

5963

5766
59 68

5968
SSBB

5988

s'JW!

S9BS

5788
59 BU

59 68
59 68

5969
59 88World Tour GOI!

eptx

BojkJeraasn Consiructon
Kil S988

JetCcmbal Simulator. 5988

Space Station Oblinon .S9B8
Soyvs Spy3 S9BS

Temple Ap&Pmi Tniogy 59 B8
Winwr GamM S9B8

w«w Ktrne Oump S6 aa

GAMESTAH
Champ Baseball 59 68

GFLCh FootMII .... S9B8
TnkoCom S9BB

OAMETEK

Candy Land S98B

Cnut« i LaOoers .. 59 88

Daub* Care S9B8
Go To Head -.' Class .. S9B8

Hollywood Squares 5988

Piess Your Luc* 596B
Super Password S9 66

HI-TECH EXPRESSIONS
Fun House 58 88

Loorwy Tunes Print Kil 19 66
Muppel Adwnlure .. S988

Plinl Power S988

RemoW Control 18 88

V^n.LOKDrDran ... 5689
Win. Lose or Draw 2 . S868

Win. LoseorDrawJr 5869

HI-TECH EXPRESSIONS
Sesame Street Senes.

Astro Grover 56 68

FJ-0 Bud's Special
Delivery S688

Ernw s Big Splain ... M 88

Em* i Uaoc Snaoes S688
Grovwi Animtl A* 1889
Pals Aiound Town . 56 86

S™n» Ll Print KM 5969

Jam Dunk 50 88

Vegas Poker aJatkpo* S4 68

MELBOURNE HOUSE
John Elway's Q-FJacV .. 59 68

Magic Johnsons B-Baii 5988

SHARE DATA

All New Family FeuO, -.5688

Avoid TneNoid . S9B8
Concentration 1988
Concentration 2 5988

BLOW OUT SALE ON

JEOPARD* AND WHEEL

FORTUNE TTTLES -
CALL FOR PRICES!

WipeOut 5368

SPECTRUM KOLOB1T!SECT

Gato

SPINNAKER

Learn the Arohabel
Learn to Spell
Learn to Add

SPOINGSOARD
Certificate Maker.

CM Library Voi 1
M

1

5968

. $4 86
54 68

S4 88

.. 5988

!986
5988

S968FJ

B SDA CLOSEOUTS in

Treasure Island

Financial CoOkbcOk .. . Se 66

SPIN KR-Hoad! age 7-1SS999

Worlds Greatesi Baw6aii5666

Jet Boys.
Phantrrn of

Heanol '"■' i i .
Alien DBSUuctim Sel
L:J!>'/!lii ■-■ ■ . i- .

Boslon Compjlui Diul

Snogun-WasitrtroniC .-
Realm of I mposjibili ly

G'eatChels Retipe?..

CSS Timeoouno

5666

Bus-Calc 3 Soreadslieet S7 77
SEGA-Conao Bongo . S3 33

EA Amor Cup Sailing S666

Unicorn-JumMBJel Sll II

S3 33
%7 77

$333
5858

5444

S1 77

5366

S3 33

Siimans Cues OpenmgSlS IS

ABACUS BOOKS

Anatomy of the 1M1

Anatomy uf the CW . .
GEOS Inside 4 Oul

GEOS Tricks I T101 . . .

ABACUS SOFTWARE

Assembler Monitor . . .

Basic .
Bas.c 1

514

.S13

.Si3

.K5

539

lick 5666
Mailonront-Ten Spew 5444

CBS Grows Adv .... $333
Master ol Maoic 5333

Pro Gofl M U
Sea Speller 5222
Mastertype Carl 53 B8

CSSArnEO Expedition S333
Electronic Address Boot 54 u

'Quantities Limited

S39CaoPai tfB
Oiarl Pack

«or 1?8 .

Cobul64ur 126

Fonmn
PPM

PPM 12B

525 Eo

... 525 Ea
S2S

...525

.S39

BeckerBase 533 Sneer CB4 or 128 S39Ea

INFOCOM

Hitchh«ers GuiOe 5988
Learner Goddesses S9.8S

Zom 1 S96S

INTRACOflP

Business Caro Maker S9B8

KONAMI/ACTION CITY
Hyper Spons. Ping Pong S9 88

MASTERONIC
DouDkl{>»oon I ... 5966

Lastv-b nee

Super Pascal
&»or 128 539 Ea

TAS126 S39
■ReQuires GEOS'

ACCESS
Ecneion,«/ijpSiik .. .529

Heavy Metal SM

MoanSlrooa 525

Tentn Frame $»

Wurld Cla» L B Goll . . S2&
World Clau L S Goll Fam

Course 1. 2 01 3. . . 5" Ea

ACC0LAQ6
Blue Anjiels Fligm &m .. SI9

Buhht Ghost 119
Fail Break 519

Giand Pru Circuit S19

Heal Waffl Eoatflanng £19

Jack NtHaus Goll 119
JN Gil Chmrj Cours«S96e

JM Gil mi I Couraos 5966
Mui. Pull 119

Hack Em 119
Serve & VUluy 119

SloW TliunOer 119

TeitDnve! The Cud ..S19
TD2 Europe Scenery S9B8

T D i Muscle Cars . 5988

NR Wilior]

TAITO

Alcon 5988

ArkanoKl 59 86

Bubble Bobble 5986
Renegade S9 8S

THUNDER MOUNTAIN
Galanan 5866

Rambo istBlood Pan?59B8
Super PacMan J988

VALUE WARE

Anal W88
Educator MB8

Entenainer MB8

Home Banker ... id 66

TO 2 Calif Scenery.. 5968
TO 2 Super Cars

T K O

ACTIVISION

BaitleOiess

Beyond Dark Casilu
Crossbow
Dragon Wars

FU Tomcat .
F18 Hornet.. .

Gnostbusteis 2

Griire Yardage

Usl Ninp 2

Neuroma ncer ..

Power OnH .

Flamoage .

5988

.$19

525

S19
519

W9
S2S

.123

.519

Cflll
.523

S25

Call

523

AMERICAN EDUCATIONAL

EWUcgy S12

Learn to Head [Gr 1-4| 126

Science G'8des3/J . .112
Science GradnS/6 ...112

Science Grades 7/B ....112
US Geogfaofly 112

USHiSIOry 112
World Geography J12

Woild History 112

AHTWORX

BrOgeSO 519

Cycle Knighi , si4

Daily Doutilo liuivf Ract 514

KaicKJofciiijos 514
LinJiworrJ Lflnaua^rns 516 E.1

S P Data Miilu 12 S14

S P Data Female »l or 3 S14
Sinp Poker Ml

Tank Attach 519

AVALON KILL

NBA Basietbaa .. ..S25

Super Sunday ... 521

SESGen Mgi Disk .. ..S19

SBS 1667 Toani Disk ....514

BATTERIES INCLUDED

Paperclip Publisher 533

Pawrcliu 3 S33

P S Graphics LiOary
on .

Sim City
Slar Won

CAPCOM

Hionic Commaiido ..
Forgotlen Wonds .. .

Ghosls * Goboiins .
Gunsmokc

Last Due)

Pocket Rockets
Street Fignter.......

CENTRAL POINT

Copy 2

CINEMAWARE
Di'li'rHlcr ol lhi?Ci(jwr

S16

.519

519

519

S19
519

S19
519

S19
519

GutdB a party ol characters
thru a wsb of intrigue &

combat in tnis 1st. epic Of

theDragonlanceseries. Im
proved game system.

CHAMPIONS OF
KRYNN SDA

List $39.95 Dlscounl Price $26

BAUOVILLE

Award Maker Libraries Call

Award Maker Plus S25

Blaming PaOdNs 523

ViOeoVegas . .$19

BERKELEY SOFTWORKS
Geos 12H20 $44

Geo-Cilc 138 544
G«O-File 128 . S44

Geos 64 (201 539
Ocvk Pat* Plus S19

FcntPakPKs ... . SI9

GeoCnan 519

Geo-Cafc .S33

■Gee-File 533

"Geo-Progiammi'i . .544

■Gra-Pubteh 533

" Requires Gec-s 64'

BLUE LION ON SA1E.'

lickcl toHollyyvooa . 516 80
Ticket to LOTK1O" SI68B

Ticket to Paris 51&BQ
Ticket to Span 51698
Ticket 10 Wash DC 519BB

BRITANNICA

Eye ol Horus

Rocki?! Rar^i S23

TheThiec SiDoges S23
T V spor.s Footoaii S19

WarDSpocOlCani 533

CMS

General Accl Worl28SH9En
Inut'ntory 1

COSMI

CTtOnip1

O

..549

516
. .S25

519
Piesuntw) Guilly1 SI6

Supsr Huey? , , .S!4

DATA EAST
ABC Moiid.ly N ill-

Football S25
Sad Oudes 519

FJatman

Batman Tl*? Movie .

ComnianJo
Guerilla War

He.ivy Ban rl

RoboCop.
' SuetO fluggy .

.sis

.519

.519

514

SI9
.519

Electronic Arts

Boldly go where no game

has gone before...into the

most (ar reaching outer

space adventure ever. 270

Star Systems, 800 planets

w/unique ecosystems &

alien races.

STARFLIGHT

List $39.95

Call For

Price & Availability

BflODERSUND

Bank SI Wnle'
Carmen 5 D ■ Eujupj'

CarnwiSD - USA
CtunienSD ■ Wuilil

Downhill Chjtlloiiuu. . .
Lictrisc 10 Kill . .

Ornm<Play BlIkMblt .
F"nnlSJiop

P S ConHMrii

PS Graphics LiU.uy

• 1.2or3

.533

S?5

.514

.1"
S23

S26

iKioer Kdiigon

Tag TiMni Wii-

Vidury Roao

V

y

lln.1 Dijn

Brsniarck

-SI9

514

SI9
516

. .S23 Glob*

SIS
.51a
519

.519
Kuni lor Red Oclobt-i . . 526

516 E.. Rutucon Alua.ee.. -SI4

Please Read Tlw Following OrOenng Terms 4 Conflitrans Carelully Belore Racing Your OrOer Orcters nrrth cashiers check or money orflei shipped immediately on in-stock items'
Pei5on.il 5 Company cfiecKs.allow3 weeks tleararce NoCODs1 Shipping Continental US A-Orbersunoer JiOOflcWSS, IreeshippinaoiionJeisovwSlOO AK HI FPO APO-ada
S5on ail orders Canada 8 Pu-rta Hico add S7 50on all orders Sorry, no other inlcmBlionnlordersacceptccI1 PA residents add6% salesta« on Ihetolalamounl of onler including
Shipping charge? CUSTOMER SERVICE HOURS Mon-Fn 9 AM-530PM EaslornT.mtr REASONS FOR CALLING CUSTOMER EEHVICE 412-361-5291(1) SlalusoloroerM
hackordPH2)itanymerchandi5e™irchn5odwithin60daysfromSDolAisOeleciiw.pioasocalllorareturnaultvoiijalionnuniber WevnllnalnrocessnieturrivnthoutnrBHirnaiiin.ili
Deloclim merchandiH! will be ni|)lnc«) wilh the same merchandiso only Oilier rolurns subjOCt lo a 20% mucking etiarge1 A(ler600iiyslromyourpuiclasBil«to pbnsa lefer tottie
warranty incloda) with tie product puiclia«d S rolurn directly 10 Km rnanu lecturer. CuaEmB' service will nol accept collect calls or calls on SOol As SCO* order lne»i Pnces &
availability are subject to change1 Mew titles sw airjvmg daily1 PVjase call for more informalion
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GREEN CELEBRATION*^*
"Dublin"your savings because our pncjs are

bottom and that's no blarney. <fJ£
you're looking for!

AcIMSoh.
Hit the streets in your ecto-

mobile & clear the streets of
ghouls. Action, adventure,

strategy & laughs.

GHOSTBUSTERS 2

Lisl $29.95

SDA

Discount Price S19

DAVIDSON

Aiacrjiajlor SIS

MUh Blatter S19
SptHl II StS
Word Anack S19

DESIGNWARE

Bod/ TranspaienI 519

Oesignasaurus S19

DIGITEK

Hole in One Mm Goll SI9
Hollywood Poker . . ..S19

Wesdun Garros S19

ELECTRONIC ARTS

AltwMBsfUt .SS3
BjirU a Hints 1 2 or 3 $9 Ea

BardsTak-2 ,. .SIT
B.inl5 Takh J S2G
Beyorxl Ine B.W Hole .SSI

Criuck Yeagers AFT .... 523
DouDle Dragon .. - - S23

Dragons La" s]9
Empire S26
Fire King HI

Indiana Junm Last Crusade

JonWnvi Bird S17
Kings Beiich VuiioyOall -. .SSI

Miig>c Candle S26
Maniac Mansion 523

Md*L& Beacon Tyrng. . ..$26

Migril ft Manic 1 Sir
MigwSMagic2 $26

Paruei Baffles 523
PrpeOrpam 521

Pin Tennis Tout . Call

Proieci Fireman 521
S^ilind WurftK 523

Emir wars Call
Stam-grit Can
Stnr Fleet 1 S26
TurtjoOul Rim Call
Z.ik McKincken S23

EPTX
Devon Aire SI9SS

Fait Load Ol S2«

M«rrxross 51388

Mind-Ron SUBS
Fiwengo ol Delercfc' 59 93

Snow Strike SUM
Sports-A-Roni . - -- S178S

GAMESTAR

FncoO" Hockey SI9

HI-TECH EXPRESSIONS

Win Los* or Drnvu DCu*e S16

INFOCOM

Ballkwch S25

INKWELL SYSTEMS
■ l70CDelu"ctLP . .569

'l&JCLghl FVn . .544

Fie.«wa*55 523
Graphics Gallcra"! 519
Grapnics Galiena "2 . . 519

Graphics Integrator 2 ... -S19

INTRACORP

Bumper SKkei Mah& -S^3

Buitni S Badge Maknr .533
SentQh For Trie Titanic .. -S19
Sotunty Alert. ... Cull

Suptrrman S19

UUinmle ClKino Gambling S2a

KONAMI/ULTRA

Teon-UJi' Mutonl Niri|a
Tunt-s S19

LEARNING COMPANY
fvtoplown Parade ... S?b

LEISURE GENIUS

CUB S^9
Monopoly S19
Risk . -S19

ScMbWf S19
BcruPPM SI9

LOGICAL DESIGN

UogasCr.iiB SI9

MEDALIST. MICROPLAY

3-DPool
Dosiroyer EiCQiT . .

Dr Dooms Rewjngu

Eliminator

NeiJierwma

ProSocoer

Pure Slat Basooall .

Pure Slat CaieBO B-Ball

PureSlal FooiBall . .

Savage

Stunt Track Racer .

MELBOURNE HOUSE
BarMran

Mershner 9 Suihe Zone .

Mag* Jonnson D-Ball

O

S25
.523

S19
S19

S23

.S25
SJ5

-S25
519

S19
S19

-SIB

Bobs Term Pro 129

Doodle

Final Cartridge 3 .
FonlMaster 128

Mavwicii UWiliesV3

SuperOast! &1

Suporoase 128

Superscript 64
Supeistripl 128

Super Snapshot (V 5) .

ORIGIN

Aulofluel -

Knianis ol Legend .

Mb

O

War m Middle Eartn .S?6
Wffia Trophy Soccvt . . . .SI9

MiCROILLUSIONS

Blackjdtk Acattfiy -- S25
Faery Tale Adventure . . S29

Sky "Travel ... S32
MICROLEAGUE

Basedall w GM - Bo. St S25

B-Ball Mot 89

Team Disk SUEb
VAVF Wrestling .... . ,S'9

Oi"tga
Oudst For Clues

Boon?
Space Rogue

Tangled Takes ......

Times of Lore

Ultima J or 5

Ulima 5 Hint Boot-

UI1 ma Trilogy
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SynlhPtayer lets you harness the power

of the SID chip—the sound chip found

in every 64 and 128—and channel it

into your own songs. With this versatile

music editor, you can create sound ef

fects or compose full-fledged songs.

Your only limitations are your imagina

tion and the amount of memory avail

able for notes.

Entering and editing music is quick

and easy when you use SynthPtayer's

intuitive joystick and keyboard con

trols. Often-used commands such as

Copy, Play, Load, and Save are readily

available through the function keys.

Others can be accessed with the joy

stick or other keystrokes. To make fine-

tuning easier, you can change most

sound parameters—such as wave

forms, filters, and the tempo—while

your song plays. Best of all, you can

save your completed songs as files that

can be played in the background while

your BASIC programs run.

Gelling Started

SynthPlayer consists of two BASIC pro

grams, SynthPlayer Loader and Synth-

Player Main, and one machine

language file, SynthPlayer ML. To

avoid typing mistakes, enter the BASIC

programs using The Automatic Proof

reader, the BASIC typing checker found

elsewhere in this issue. Be sure to save

both programs on the same disk. Save

SynthPlayer Main with the filename

SYNTH.BAS.

To enter SynthPlayer ML, you'll
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Compose a masterpiece

with this powerful

music-editing system

for the 64.

Joystick required.

have to use MLX, the machine language

entry program also found in this issue.

The MLX prompts, and the values you

should enter, are as follows:

Starting address:

Ending address:

cooo

C7DF

Once you've finished entering the data

for the program, save it to the disk that

contains the two BASIC programs. Use

the filename SYNTH.ML.

When you're ready to use Synth

Player, load and run SynthPlayer Load

er. After a short delay during which the

programs are loaded and initialized, the

main screen appears.

Entering and Editing

The opening screen contains two musi

cal staffs on which you enter notes. You

can enter notes within a five-octave

range, including the top and bottom

staffs (corresponding to the treble and

bass clefs, respectively) and notes

above and below the two. This arrange

ment allows you to enter songs directly

from most modem sheet music with a

minimum of trouble.

To enter a note, first use the joy

stick to move the flashing note pointer

up or down the scale. As you move the

pointer, each note in the chromatic

scale is displayed. Sharps are taken care

of automatically; if you want to enter a

flat, you'll have to enter its sharp equiv

alent (for example, a B-flat is equivalent

to an A-sharp). Once you've selected

the correct pitch for the note, press the

fire button. The border turns gray to in

dicate that the pitch is set.

Now you're ready to select the

note's duration. Again, move the joy

stick up and down to choose. As you

move the joystick, the duration indica

tor at the bottom of the screen changes

to show the length of the note. The

color of the note pointer on the staff

also changes. SynthPlayer supports ev

ery note duration between l/64th and

double-whole notes, including dotted

notes. When you're satisfied with your

selection, click the fire button again to

place it on the staff. Before you press

the button to select the note's duration,

you can press R to indicate that a rest

SynthPlllyer lets you harness the power 
of the SID chip-the sound chip found 
in every 64 and 128-and channel it 
Into your own songs. With this versatile 
music editor, you can create sound ef
fects or compose full -fledged songs. 
Your only limitations are your imagina
tion and the amount of memory avail
able for notes. 

Entering and editing music is quick 
and easy when you use SynlhPlllytr's 
intuitive joystick and keyboard con
trols. Often-used commands such liS 
Copy, rIllY, LOlld, and Save lire readily 
ava ilable through the function keys. 
Others can be accessed with the joy
stick or other keystrokes. To make fine
tuning easier, you can change most 
sound parameters - such as wave
forms , filters, and the tempo-while 
your song plays. Best of all, you can 
save your completed songs as files that 
can be played in the background while 
your BASIC programs run. 

sellina Started 
SynlhPlllyer consists of two BASIC pro
grams, SynthPlayer loader and Synth
Player Main, and one machine 
language file, Syn thPlayer ML. To 
i"lvold typing mistakes, enter the BASIC 
programs using The Automatic Prool
rellder, the BASIC typing checker found 
elsewhere in this issue. Be sure to save 
both programs on the same disk. Save 
SynthPlayer Main with the filename 
SYNTH.BAS. 

To enter SynthPlayer ML, you'll 
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hllve to use MLX, the machine hmguage 
entry program also found In this issue. 
The MLX prompts, and the values you 
should enter, are as follows: 

Starting address: COOO 
Ending ;add,",: C70F 

Once you've finished entering the data 
for the program, save it 10 the disk that 
contains the two BASIC programs. Use 
the filename SYNTH.ML. 

When you're ready to use Synth
P/aytr, load and run SynthPlayer load
er. After a short delay during which the 
programs are loaded and initialized, the 
main screen appears. 

Entering and Editing 
The opening screen contains two musi
cal staffs on which you enter notes. You 
can enter notes within a five-octave 
range, including the top and bottom 
staffs (corresponding to the treble and 
bass clefs , respectively) and notes 
above and below the two. This arrange
ment allows you to enter songs directly 
from most modem sheet music with a 
minimum of trouble. 

To enter a note, first use the joy
stick to move the flashing note pointer 
up or down the scale. As you move the 
pointe r, eac h note in the ch romat ic 
scale is displayed. Sharps are taken care 
of automatically; if you want to enter a 
flat, you'll have to enter its sharp equiv
alent (for example, a 8-f1at is equivalent 
to an A-sharp). Once you've selected 
the correct pitch for the note, press the 
fi re button. The border turns gray to in
dicate that the pitch is set. 

Now you're ready to se lect the 
note's duration. Again, move the joy
stick up and down to choose. As you 
move the Joystick, the duration indica
tor at the bottom of the screen changes 
to show the length of the note. The 
color of the note pointer on the sti"lff 
also changes. SynlhP/ayer supports ev
ery note duration betw'Cen 1/ 641h and 
double-whole notes, including dotted 
notes. When you're satisfied with your 
selection, dick the fire button again to 
place it on the staff. Before you press 
the button to select the note's duration, 
you can press R to indicate that a rest 



should be inserted instead of a note.

The screen border turns red to indicate

that you're entering a rest. Rests are dis

played on the staff as square symbols.

As you continue to enter notes, the

pointer advances to the end of the staff.

When the pointer reaches the right

edge of the screen, the staff scrolls to

the left automatically. To move notes

that have scrolled off the screen back

into view, simply move the note pointer

to the edge of the screen. Placing the

pointer on the left edge of the screen

scrolls the staff to the right, and placing

it on the right scrolls the staff left. If you

discover an incorrect note, you can

change it by placing the note pointer

over the incorrect note and following

the procedure outlined above.

SynthPlayer allows you to work on

only one voice at a time, and the active

voice is displayed in the upper left cor

ner of the screen. To change voices,

press the 1,2, or 3 key. When you do so,

the note pointer moves to the end of

any notes that you've already entered

for that voice. You can move the point

er to the beginning of the notes for the

current voice by pressing HOME. You

can erase all the notes for the current

voice by pressing SHIFT-HOME.

The amount of space available for

storing notes always appears in the up

per left corner of the screen beneath the

current voice indicator. The number

next to Free is the number of notes that

may be entered before you run out of

memory.

Commands

The command menu is displayed in the

upper right corner of the main screen.

You can execute any command when

the screen border is black (as long as

you're not entering a note). The follow

ing paragraphs explain each command.

fl Play. Play the notes entered for

all three voices. You can increase or de

crease the tempo at which the notes are

played by pressing the + or — key, re

spectively. When SynthPlayer reaches

the end of your song, it pauses briefly

and then plays it again. Press the fire

button to stop the music at any time.

il Editor. Go to the sound-editor

screen. We'll discuss the sound editor

momentarily.

f3 Delete. Delete the note directly

to the left of the note pointer and move

the following notes up to fill the gap. Be

careful when your pointer is at the left

edge of the screen, because you won't

be able to see the notes you delete.

f4 Insert. Open a space for an addi

tional note beneath the note pointer.

You must enter the pitch and duration

for this note before continuing.

f5 Mark. Mark a group of notes to

be copied with the Copy command.

When you press (5, the border turns

blue. Move the pointer to one end of

the section you wish to move and press

the fire button. When the border turns

green, move the pointer to the other

end of the section and press fire again.

f6 Copy. Copy the group of notes

marked with the Mark command.

When you press f6, the marked seg

ment is copied at the location of the

note pointer. Note that if you make

changes to the notes after they've been

marked, any copies made afterward

will reflect the changes. Also, if you at

tempt to copy the marked notes to a lo

cation between the beginning and end

of the marked section, the results will

be unpredictable.

f7 Load. Load a SynthPlayer edit

file. When you press S7, SynthPlayer

prompts you for the name of an edit

file. Enter the name of the file without

the EDT extension and press RETURN.

When the load is completed, the note

pointer is near the end of the song.

f8 Save. Save a sound file to disk.

SynthPlayer saves the note data from all

three voices, as well as the parameters

from the sound editor screen, in one of

two formats. The first format, edit, cre

ates a file that can be reloaded into

SynthPlayer and modified. The other

format, object, creates a stand-alone file

that can be loaded and executed but

can't be loaded into SynthPlayer,

When you press f8, the program

prompts you for a filename. Enter up to

12 characters for the name. (You're lim

ited to 12 characters because Synth-

Player adds a four-character extension.)

Next, it asks you to select the save for

mat. Press E to save the music as an edit

file or O to save as an object file. Edit

files have an EDT extension, while ob

ject files actually occupy two files with

the extensions OB] and SND.

The Sound Editor

When you press f2 from the main

screen, you enter SynlhPlaycr's sound

editor. From the editor, you can fine-

tune the default sounds for the SID

chip's three voices or create new

sounds.

As you enter the editor, the screen

contains a summary of the SID chip's

registers and their contents. The regis

ters that control individual voices are

listed in three columns (one for each

voice) along the top of the screen. The

registers that affect all three voices are

displayed at the bottom of the screen.

The editor screen also contains a

note pointer with which you can

change the values in the SID registers.

You can change most of the registers by

moving the note pointer to the value,

holding down the fire button, and mov

ing the joystick up or down. Any excep

tions to this rule are discussed in the

register summary below. We assume

that you're already somewhat familiar

with the SID chip; we discuss its fea

tures only when it's necessary to ex

plain how to use the sound editor. If

you need more information about the

SID chip, the Commodore 64 Program

mer's Reference Guide, from Bantam

Books, and Mapping the 64 and 64C and

All About the Commodore 64, Volume

Two, from COMPUTE! Books are excel

lent references.

The first group of control registers

affect individual voices.

Pulse. Sets the pulse width or duty

cycle of the pulse waveform. This regis

ter can hold a value ranging from 0 to

4096. Changing the setting to a value

near the center of the range results in a

deeper, richer tone. Values near the

ends of the range result in a tinny

sound. If the value seems to change

randomly when you try to set it, the

SWEEP option is active. You can use

the f7 key to fine-tune the setting if you

can't get the exact value you want with

the joystick.

Wave. Selects one of the SID chip's

four waveforms: triangle, sawtooth,

pulse, or noise.

Ring. Toggles ring modulation on

or off. Ring modulation works only

with the triangle waveform, and it re

places the triangle wave from two

voices with a synthesized combination

of the two. Voices 1 and 2, 1 and 3, or 2

and 3 can be combined in this manner.

Ring modulation is usually used to cre

ate bell or gong sounds.

Sync, Toggles synchronization on

or off. The waveforms of two notes that

are an octave (12 half-steps) apart are

naturally synchronized because the fre

quency of the higher note is exactly

double that of the lower note. The SID

chip's synchronization register allows

you to force two waveforms to synchro

nize no matter what the difference in

the frequencies. As with ring modula

tion, voices 1 and 3, 1 and 2, or 2 and 3

can bo synchronized.

Attack, Decay, Sust, and Rel.

Control the sound envelope for the

voice. Each value can range from 0 to

15. Attack controls the amount of time

taken to rise from zero volume to maxi

mum volume, and decay controls the

time taken to fall from maximum vol

ume to sustain volume. Sustain is the

volume level at which the sound plays

until it's turned off. Release is the

amount of time required for the sound

to fall from sustain volume to zero vol

ume after the sound is turned off.

Sweep. Not a feature of the SID

chip, Sweep is an effect generated by

SynthPlayer. It changes the pulse width

of the pulse wave at the rate deter

mined by the sweep setting. The result

is a rich, animated sound. If sweep is

turned on, it can have values of 0-255.

This option constantly changes the

pulse width, so changing it manually

has little effect. >
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should be inserted instead of a note. 
The screen border turns red to indicate 
that you're entering a rest. Rests are dis
played on the staff as square symbols. 

As you continue to enter notes, the 
pointer advances to the end of the staff. 
When the pointer reaches the right 
edge of the screen, the staff scrolls to 
the left automatically. To move notes 
that have scrolled off the screen back 
into view, simply move the note pointer 
to the edge of the screen. Placing the 
pointer on the left edge of the screen 
scrolls the staff to the right. and placing 
it on the right scrolls the staff left. If you 
discover an incorrect note, you can 
change it by placing the note pointer 
over the incorrect note and following 
the procedure outlined above. 

Sy"IIIPIQyer allows you to work on 
only one voice at a time, and the active 
voice is displayed in the upper left cor
ner of the screen. To change voices, 
press the I, 2, or 3 key. When you do so, 
the note pointer moves to the end of 
any notes that you've already entered 
for that voice. You can move the point
er to the beginning of the notes for the 
current voice by pressing HOME. You 
can erase all the notes for the current 
voice by pressing SHIFT-HOME. 

The amount of space available for 
storing notes always appears in the up
per left corner of the screen beneath the 
current voice indicator. The number 
next to Frtt is the number of notes that 
may be entered before you run out of 
memory. 

CQmml nds 
The command menu is displayed in the 
upper right comer of the main screen. 
You can execute any command when 
the screen border is black (as long as 
you're not entering a note). The follow
Ing pamgrnphs explain each commnnd. 

f1 Play. Play the notes entered for 
all three voices. You can increase or de
crease the tempo at which the notes are 
played by pressing the + or - key, re
spectively. When Sy"thP/Qytr reaches 
the end of your song, it pauses briefly 
and then plays it again. Press the fire 
button to stop the music at any time. 

£2 Editor. Go to the sound-editor 
screen. We'll discuss the sound editor 
momentarily. 

(3 Delete, Delete the note directly 
to the left of the note pointer and move 
the following notes up to fi ll the gap. Be 
careful when your pointer is at the left 
edge of the screen, be<-ause you won't 
be able to see the notes you delete. 

f4 1naerl. Open a space for an addi
tional note beneath the note pointer. 
You must enter the pitch and duration 
for this note before continuing. 

fS Mark. Mark a group of notes to 
be copied with the Copy command. 
When you press f5 , the border turns 
blue. Move the pointer to one end of 

the section you wish to move and press 
the fire button. When the border turns 
green, move the pointer to the other 
end of the section and p~s fire again. 

£6 Copy. Copy the group of notes 
marked with the Mark command. 
When you press f6, the marked seg
ment is copied at the location of the 
note pointer. Note that If you make 
changes to the notes after they've been 
marked, any copies made afterward 
will reflect the changes. Also, if you at
tempt to copy the marked notes to a lo
cation bet .... 'Cen the beginning and end 
of the marked section, the results will 
be unpredictable. 

f1 Load. Load a SynthP/gytr edit 
file . When you press f7, Syn,hP/gytr 
prompts you for the name of an edit 
file. Enter the name of the file without 
the EDT extension and press RETURN. 
When the load is completed, the note 
pointer is near the end of the song. 

f8 Save. Save a sound file to disk. 
SY'lthPIQyer saves the note data from all 
three voices, as .... 'CII as the parameters 
from the sound editor screen, in one of 
two formats. The first format, edit, cre
ates a file that can be reloaded into 
SynthP/gyer and modified. The other 
format, object, creates a stand-alone file 
that c"n be loaded and executed but 
can't be loaded into SyuthP/ayer. 

When you press f8, the program 
prompts you for a filename. Enter up to 
12 characters for the name. (You're lim
ited to 12 characters be<-ause Syll lh
Player adds a four-character extenSion.) 
Next, it asks you to select the save for
mat. Press E to save the music as an edit 
file or 0 to save as an object file. Edit 
files have an EDT extension, while ob
ject files actually occupy two files with 
the extensions OBJ and SND. 

The Sound Editor 
When you press f2 from the mai n 
screen, you enter SyutlIP/aytr's sound 
editor. From the editor, you can fine
tune the default sounds for the SID 
chip 's three voices or create new 
sounds. 

As you enter the editor, the screen 
contains a summary of the SID chip's 
registers and their contents. The regis
ters that control individual voices are 
listed in three columns (one for each 
voice) along the top of the screen. The 
registers that affect all three voices are 
displayed at the bottom of the screen. 

The editor screen also contains a 
note pointe r with which you can 
change the values in the SID registers. 
You can change most of the registers by 
moving the note pointer to the value, 
holding down the fire button, and mov
ing the joystick up or down. Any excep
tions to this rule are discussed in the 
register summary below. We assume 
that you' re already somewhat familia r 
with the SID chip; .... 'C discuss its fea-

tures only when iI's necessary to ex
plain hO\." to use the sound editor. If 
you need more information about the 
SID chip, the Commodore 64 Program
mtr's RtftrUlct Guidt, from Bantam 
Books, and MQPpillg the 64 and 64C and 
All About th t Commodort 64, Volumt 
Two, from COMPUTE! Books are excel
lent references. 

The first group of control registers 
affect individual voices. 

Pulse. Sets the pulse width or duty 
cycle of the pulse waveform. This regiS
ter can hold a value ranging from 0 to 
4096. Changing the setting to a value 
near the center of the range results in a 
deeper, richer tone. Values near the 
ends of the range res ult in a tinny 
sound. If the value seems to change 
randomly when you try to set it, the 
SWEEP option is active. You can use 
the (7 key to fi ne-tunc the setting if you 
can't get the exact value you want with 
the joystick. 

Wave. St!lects one of the SID chip's 
four waveforms: triangle, sawtooth, 
puise, or noise. 

Ri ng. Toggles ring modulation on 
or off. Ring modulation works onl y 
with the triangle waveform, and it re
places the triangle wave from two 
voices with a synthesized combination 
of the two. Voices I and 2, 1 and 3, or 2 
and 3 can be combined in this manner. 
Ring modulation is usually used to cre
ate bell or gong sounds. 

Sync. Toggles synchronization on 
or off. The waveforms of two notes that 
are an octa ve (12 half-steps) apart are 
naturally synchronized because the fre
quency of the higher note is exactly 
double that of the lower note. The SID 
chip's synchronization register allows 
you to (orce two waveforms to synchro
nize no matter what the difference in 
the frequencles. As with ring modula
tion, voices 1 and 3, I and 2, or 2 and 3 
can be synchronized. 

Att ack, Decay, SUS!, an d ReI. 
Control the sou nd envelope for the 
voice. Each value can range from 0 to 
15. Attack controls the amount of time 
taken to rise from zero volume to maxi
mum volume, and decay controls the 
time taken to fall from maximum vol
ume to sustain volume. Sustain is the 
volume level at which the sound plays 
until it 's turned off. Release is the 
amount of time required for the sound 
to fall from sustain volume to zero vol
ume after the sound is turned off. 

Sweep. Not a feature of the SID 
chip, Sweep is an effect generated by 
SYllthPlayer. It changes the pulse width 
of the pulse wave at the rate deter
mined by the sweep setting. The result 
is a rich, animated sound. If sweep is 
turned on, it can have values of 0-255. 
This option constllntly changes the 
pulse width, 50 changing it manually 
has little effect. Do 
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Vibr. Another feature of Synth-

Player, Vibr controls the degree of vi

brato (a rapid fluctuation in frequency)

that the program applies to the sound.

Vibrato is generally used to enrich an

otherwise plain sound.

The next group of control registers

affect all three voices.

Cutoff Freq. Sets the cutoff fre

quency for the SID chip's filters. The

value can range from 0 to 2047, and its

effect varies with the type of filter

selected.

Resonance. Selects how much fre

quencies near the cutoff are attenuated

or sharpened. Legal values for this reg

ister are 0-15.

Voices. Determines which voices

are to be passed through the filter. To

change voices, move the note pointer

next to the value and then press fl to

toggle voice 1, f3 to toggle voice 2, and

f3 to toggle voice 3.

Mode. Sets the filter type to be ap

plied to the selected voices. The SID

chip supports three types of filters: low-

pass (full-bodied sounds), bandpass

{thin, open sounds), or high-pass (tin

ny, buzzy sounds). You can use these

filters individually or in combination.

To change the filters, press fl to toggle

the low-pass filter, f3 to toggle band

pass, or f5 to toggle high-pass.

Volume. This is the overall vol

ume level for all three voices. This val

ue ranges from 0 to 15. (Some SID chips

tend to dip at full volume, so you may

need to reduce this value to produce a

clear tone.)

You don't have to be familiar with

all of the SID chip's options to be able

to use them. Just experiment. You may

stumble onto something that you like.

Also, remember that you can use the

sound editor to change sound parame

ters while your song plays.

When you're ready to return to the

main screen, press the space bar.

For Programmers

SynthPlayer stores the music data in the

RAM under BASIC ROM so that no

memory is taken away from BASIC. If,

however, your song is too long (more

than 2700 notes), it won't fit in 8K of

RAM. You can make room for longer

songs by moving BASIC'S top-of-

memory pointer. For example, typing

POKE 55,0:POKE S6,152:POKE 152-256,0

:NEW

would give you an extra 2K for notes. It

would also reduce BASIC program

space by about 2K.

You can load and play object

sound files without having SynthPlayer

in memory. To do so, you must load the

ML portion of SynthPlayer along with

the sound files. For example, if you

saved a song as an object file with the

filename ETUDE, you could play it with
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the following commands:

LOAD"SYNTH.ML",8,1

NEW

LOAD"ETUDE.OBJ",8,1

NEW

LOAD"ETUDE.SND",8,1

NEW

SYS 49152

Be sure to load the files in the order

shown above and type NEW after each

load. You can stop the music by typing

SYS 50424.

As your song plays, you can con

trol a variety of effects with POKE com

mands. SynthPlayer maintains shadow

registers of the SID chip's registers at

locations 50320-50344, so you must

make changes in these shadow registers

for them to take effect. The accompany

ing table contains other locations that

you may want to modify.

SynfftPlayer Playback Registers

Location Effect

50320-50344 SID-chip shadow registers

50991-50993 Sweep rate for voices 1-3

50994-50996 Vibrato for voices 1-3

56501 Tempo (default value Is 66)

SynthPlayer Loader

HQ 10 REM COPYRIGHT 1990 COMPU

TEi PUBLICATIONS, IMC. -

ALL RIGHTS RESERVED

RA 20 POKE53280,0:POKE53281,0:

PRINT" (CLRH6}":FORI = 1TO
9:PRINT"(DOWN)":NEXTI

MX 30 PRINTTAB(13)"COPYRIGHT 1

990{DOWN}":PRINTTAB(6)"C

OMPUTE1 PUBLICATIONS, IN

C.(DOWN)"
AA 40 PRINTTAB(10)"ALL RIGHTS

{SPACE[RESERVED"
CP 50 PRINT"[HOME}{GRN}LOADING

ML...{BLK}"

RG 60 IFF=0THENF=1;LOAD"SYNTH.

ML",8,1

HF 70 PRINT "lBLK}REM{GRN)LOAD

ING BASIC...{BLK}"

FG 80 PRINT"l2 DOWN}(BLK)P0KE4

3,200:POKE44,B:POKE5 5,0:

POKE56,96:POKE224 7,

MH 90 PRINT"{2 DOWN}LOAD"+CHRS
(34)+'rS¥NTH.BAS"+CHRS(34

)+",8»

XC 100 PRINT"{4 DOWN} RUN (HOME)
":FORF=6 31TO64 0:P0KEF.1

3:NEXT:PQKE198,10

SynihPlayer Main

H0 L0 REM COPYRIGHT 1990 COMPi;

TEI PUBLICATIONS, INC. -

ALL RIGHTS RESERVED

AJ 20 IFLFTHEN2350

MG 30 PRINTCHRSU4) "!GRN} (CLR}
ft FEW MOMENTS PLEASE..."

CA 40 Al=2460G:A2=30053:A3=35S

06:SI=3271:ES=254:VL=545

3:BO=53280:MR=50931:ML=5

0949

EH 50 DIM NH(255),NL(Z55),SP(2

00) ,SF|2Q0) ,DR(15) ,DRS(1

5),CL(15),DT(15),DL(32)

JG 60 AD-A1 + <1:BE = AD:SA-BE + SI :B

S=SA:PT=2040:J=

1:NS=1:DOT=0:DP=104 5:MA=

1080

QP 70 PS=51024:SP=51057:SV=510

63:SC=51078:FS=510B6:BB»

50424:LD=51159

FB 88 F = 902:P = 197:M = 2f11/12) :C

O"1:C5=0:SD=0:TD=50598:F

D=50595:NB=53232:MD=5057

2

AA 90 Ti3 = 5052.1:FU = 50520:MU = 504

66:10=56501:IT=66:POKEID

,IT:POKE650,128:AB=Al+4

KJ 100 XR=782:YR=781:PR=65520

JB 110 WFS(l)=" TRI ":WFS(2)="

SAW ":WFS(4)=" PULS":W

FS(8)=" NOIS"

ER 120 S1S="{2B SPACES]":SPS="

{2 SPACES)":MS="

16 SPACES}11

DF 130 FL=851:PF=B45:FORI=0TO2

:A=BE+I*VL-4:POKEA,1:PO

KEA+l,l:POKEA+2,32

XII 140 POKEA + 2,32:POKEA + 3,30:P

OKEA+4,ES:IFI=1THENPQKE

A+2,0:POKEA,0

GM 150 NEXT

DR 160 FORN=1TO60

QB 170 K = IHT (F/256);L = F-256*H

AC 1B0 NH(N)=H:NL(N)=L:SF(N)=1

1

HS 190 IFO=11THENO=-1

FB 200 F=F*H:P=P-4

BC 210 O=O-H:IFO=10R0=4OR0«6OR

0 = 9ORO=*11THENP=P + 4:SF(N

)-13

B0 220 SP(N)=P:NEXT

RH 230 SP(0)=132:SF[0)=32:N=0

GS 2-10 FORI = 1TO15:READDR(I) ,DR

3(1),CL(I),DT(I):NEXT:C

D = 7

QP 250 DATA1,1 / 64,4,0,2,"1 /

64 <F>",4,1,3,1 / 32,2

,0,5,"1 / 32 <F>",2,1

QG 260 DATA7.1 / 16,6,0,11,"1

{SPACE}/ 16 {F>",6,1,15

,1 / 8,9,0,23,"1 / B

<Fr,9,l

EB 270 DATA3l,l / 4,5,0,47,"1

{SPACE}/ 4 <F>",5,1,63,

1 / 2,14,0,95,"1 / 2

DATA127,WHOLE,3,0,191,"

WHOLE {F}",3,1,255,DOUB

LE,12,0

DL(11)«14:DL(13)=15:DL[

14)=14:DL(15)=15:DL[32)

= 32

SYS50345:SYS49152:SYS50

424

VS=49146:POKEVS,24:POKE

VS+1,96:POKEVS+2,101:PO

KEVS+3,117

POKEVS+4,178:POKEVS+5,1

38
V=53248:X=20:PP=32:¥=0

FORS=3T01SSTEP2

POKEV+S-l,X+(S-2)*12:P0

KEV+S,Y

NEXT:POKEPT,11:POKEV+1,

192:POKEV,PP:PQKEV+28,0

NC=0:UP=126:nOWN^125:LE

FT-123:RIGMT=119:O=0:BU

=113:BD=109:S=50320

POKESt4,PEEK|S+4)AND254

:POKES+11,PEEK(S+ll)AND

254:POKES+1B,PEEK(S+1B)

AND254

VC=l:GOSUB2140:SYSFS:PO

KEV+21,255

:

A-PEEK(J):GETKSiIFKS-""

THEN500

hj

MJ

SM

2B0

290

300

31B

AB 320

KE

FG

EH

CC

DC

33B

34fi

350

363

370

XS 390

HA 390

XK 400

BJ 410

SvnlhP/ayer 

Vibr. Anot her feature o f Syll th
Player, Vibr controls the degree of vi
brato (a rapid fluctuation in frequency) 
that the program applies to the sound. 
Vibrato is generally used to enrich an 
otherwise plain sound. 

The next group of control registers 
affect all three voices. 

Cutoff Freq. Sets the cutoff fre
quency for the SID chip's filters. The 
value can range from 0 to 2047, and its 
effec t va ri es with the type of filt er 
selected. 

Resonance. Selects how much fre
quencies near the cutoff are attenuated 
or sharpened. Legal values fo r th is reg
is ter are 0- IS. 

Voices. Detennines which voices 
arc to be passed through the fil ter. To 
change voices, move the note pointer 
next to the value and then press f1 to 
toggle voice 1, £3 to toggle voice 2, and 
£3 to toggle voice 3. 

Mode. Sets the filter type to be ap
plied to the selected voices. The SID 
chip supports three types of filters: low
pa ss (full -bod ied sounds) , bandpa ss 
(thin, open sounds), or high-pass (tin
n y, buzzy sounds). You can use these 
filters individually or in combination. 
To change the filt ers, press f1 to toggle 
the low-pass fi lter, f3 to toggle band
pass, or f5 to toggle high-pass. 

Volume. This is the overall vol
ume level for all three voices. This val
ue ranges from 0 to 15. (Some SID chips 
tend to clip at fun volume, so you may 
need to reduce this value to produce a 
clear tone.) 

You don't have to be fa miliar with 
all of the SID chip's options to be able 
to use them. Just experiment. You may 
stumble onto something that you like. 
Also, remember that you can use the 
sound editor to change sound parame
ters while your song plays. 

When you're ready to return to the 
main screen, press the space bar. 

FDr Programmers 
SYlllhPlaytrstores the music data in the 
RAM under BASIC ROM so that no 
memory is taken away from BAS IC. If, 
however, your song is too long (more 
than 2700 notes), it won't fit in 8K of 
RAM. You can make room for longer 
songs by mov ing BASIC' s t o p-of
memory pointer. For example, typing 

POKE 55,0:POKE 56,152:POKE 152°256,0 
:NEW 

would give you an extra 2K for notes. It 
would a lso reduce BASIC prog ram 
space by about 2K. 

You ca n load and p lay object 
sound files without having SyllthPlay~r 
in memory. To do so, you must load the 
ML portion of SYlI lhPlaytr along with 
the sound files. For example, if you 
saved a song as an object fi le with the 
fil ename ETUDE, you could play it with 
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the following commands: 

lDAD"SYNTH.ML",S, l 
NEW 
lDAD"ETUDE.OBJ",S, l 
NEW 
lDAD"ETUDE.SND",8,1 
N EW 
SYS 49152 

Be sure to load the files in the order 
shown above and type NEW after each 
load. You can stop the music by typing 
S'YS 50424. 

As your song plays, you can con
trol a variety of effects with POKE com
mands. SYllt/z Playtr maintains shadow 
registers of the SID chip's registers at 
locations 50320- 50344, so you must 
make changes in these shadow registers 
for them to take effect. The accompany
ing table contains other locations that 
you may want to modify. 

S,. ,ftP",., Pla,b"~ RIII.to .. 

Location Eff«t 

50320-50344 SID-chip shadow r~'leri 

50991-50993 Sw~p rate for voicel 1-3 
50994-50996 Vibrato for voices 1-3 
S6501 Tempo (default value II 66) 

SynlhPlayer LDader 
HO 10 REM COPYR IGHT 1990 COMPU 

TE! PUBLICATIONS , INC . -
ALL RIGHTS RESERVED 

RA 20 POKE532BO , O: POKE532S1 , O: 
PRINT " (CLR) i6 ~ ~ :FORI - 1TO 
9 : PRINT " {DOWN} ": NEXTI 

MX 30 PRINTTAB(13) "COPYRIGHT 1 
990{DOWNI " : PRINTTAB(6) "C 
OMPUTE ! PUBLI CATIO NS, IN 
C. {DOWN} " 

AA 4(1 PR INTTAB (10) "ALL RI GHTS 
{SPACE )RESERVED" 

CP 50 PRI NT" (HOME}{G RN) LOADI NG 
ML • . • (B LK ) " 

RG 60 IFF - OTHE NF-l : LOAD " SYNTIi. 
ML" , 8 , l 

III' 7C PRINT "{B LK) RE M{GRN)LOAD 
ING BASIC .. . (BLK) " 

FG 80 PRINT " (2 DOWN) {S LK}POKE4 
3,200 : POKE44 , 8 : POKE55 ,If : 
POKE 56 , 96 : POKE 224 7 , If : NEW 

1'111 90 PRI NT " {2 DOWN } LOAD " +CIIR$ 
(34) + ItS YNTH . BAS " +CIlRS (34 
) +", 8" 

XC lelf PRINT " {4 DO WN )RUN(1I0ME) 
": FORF-631T0 640 : POKEI' , I 
3:NEXT : PO KE198,10 

SynlhPlaYBr Main 
flO lIJ REM COPYRIGHT 1990 COMPI) 

TEl PUBL I CATIONS , IN C. -
ALL RIGIITS RESERVED 

AJ 20 IFLFT!tf:N2350 
MG 30 PR I NTCIIRS(l4)~{GRNl{ C LR) 

A FEW MOMENTS PLEASf: . .. " 
CA 40 Al - 24600 : A2 c 30053 : A3 - 35 5 

06 : SI - 3271 :ES=254 : VL-545 
3 : S0-5328(J :M R2 50931 : ML - 5 
0949 

Ell 50 DIM NH(255) , NL(255),SP(2 
00) ,SF(2oo) , DR(15) , DRS(l 
5) , eL(15) , OT (15) , DL(32) 

JG 60 AO - 1I.l+4 : BE-AD : S1l. - SE+Sl : 0 

S_SA : PT c2040:J _56320: 0 __ 
1 : NSc1 : DOT - O: DP - l045 : MA -
1080 

01' 70 PS~51024 : SP:51057 : SV - 510 
63:SC-51078 : FS-,1086:SS -
50424 : LD-,1l59 

FB SO F- 902 : P- 197 : M- 2f(1/l2J :C 
0_1 :CS _0 : SO _0:TO_ 50598 : F 
0- 50595 : NS- 53232 : MO- 5057 
2 

A1I. 90 TU _50523 : FU_,0 520 : MU _50 4 
66 :t D_5650 1 : IT=66 : PO KEIO 
,IT : POKE650, 128 : AB-Al +4 

KJ 100 XRm7B2 : YR-781 : PR-65520 
JO 110 WF$(lJ - " TRI " :WFS(2) - " 

SAW " :WF$( 4 ) - " PULS ": W 
F$(S)- " NO(S " 

ER 120 SIS - " (2S SPACES}" : SPS - " 
{2 SPACES) " :MS - " 
{6 SPACES}" 

OF 130 FL _S51 : PF =845:PORI_OT02 
: A=BE+I ~V L - 4 : POKEA , 1 : PO 
KEA+1 , I : POKEA+2,32 

XII 140 POKEA+2 , 32 : POKEA+3,30 : P 
OKEA+4 , ES : IFt-lTHENPOKE 
A+2 , 0 : pOKEA , 0 

GM 150 NEXT 
DR 160 FORN-IT060 
OS 110 H- lNT (F/ 256 ) :L- F-256 *1l 
AC 1BO NII {N) =H: NL (N) "'L : SF(N J - l 

1 
liS 190 I FO"l1THE NO" - l 
FB 200 F- F*M: P=P - 4 
BC 210 O- Ot1 : IFO-I0RO - 40RO - 60R 

0 - 90RO - llTHE Np- P+ 4: SF(N 
) - 13 

BO 220 SP(N) _P: NEXT 
RII 230 Sp(0)-132 : SF(0) - 32 : N- 0 
GS 240 PORI - IT015 : REAODR(I) , OR 

$ (I) , CL( I ) , OT (Il : NEXT : C 
0-7 

01' 250 DATA1,l / 64, 4 , 0,2 ," 1 / 
64 tF t " , 4 , l , 3 , 1 / 32 , 2 

,0 , 5 , "1/ 32 < F~ ", 2 , 1 
QG 260 DATA7 , 1 / 16 , 6 , 0 , 11 , " 1 

(SPACE)/ 16 <1' )", 6 , 1 , 15 
, 1 / 8 , 9 , 0 , 23 ," 1 / S 
tF~ ", 9 ,1 

ES 27 0 0,11.'1'.0. 31, 1 / 4 , 5 , 0 , 47 ," 1 
{SPACE} / 4 (F)", 5 , l , 63 , 
1 / 2 , 14, 0 , 95 ," 1 / 2 
t F~ ", 1 4,1 

AB 280 DATA127 ,WItOLE , 3 ,O ,191 ," 
WHOLE t F) " , 3 , 1 , 255 , DOUB 
LE, 12,O 

HJ 290 DL(11) - 14 : 0L(13) - 15 : DL( 
14) - 14 : DL{15) - 15 : 0L(32) 
-32 

MJ 300 SYS5034; : SYS 49152 : SYS50 
424 

SM 310 VS - 491 46:POKEVS,24 : POKE 
VS+l , 96 : POKEVS+2,101 : PO 
KEVS+3 , 111 

AB 32 0 POKEVS+ 4, 178 : POKEVS+5 , l 
JB 

KE 33 0 V_532 48 : X_20 : PP _32 : Y_0 
FG ) 40 FORS-3T01SSTEp2 
Ell 35 0 POKEV+S-l , X+ (S- 2)* 12 : PO 

KEV+S , Y 
CC 36 0 NEXT : POKEPT , 11 : pOKEV+1 , 

192 : POKEV, PP : POKEV+28 , O 
DC 370 NC-0 : UP - 126 : DOWN- 125 : LE 

FT - 123 : RlGHT-119 :0 - 0: BU 
-110 : BD a l09 : S- 50320 

XS 3S0 POKES+4 , PEEK(S+4)AN0 254 
: POKES+l1 , PEEK(S+11)ANO 
254 : POKES+18 , pEEK(S+lS) 
AND254 

RA 390 VC-1:GOSUB2140 : SYSFS : pO 
KEV+21 , 255 

XK 40 0 
BJ 410 A"PEEK(J) : GETK$ : I FKS - "" 

THEN500 



HE

PD

FD

KB

JH

420

430

440

450

460

DB 470

CB 460

QD 498

XG 500

CK 510

XK 520

PQ 530

XA 540

BJ 550

CJ 560

DR 570

XD 589

BR 590

KP 600

PQ 610

JS 620

RF 630

PH 640

SH 650

EC 660

RQ 678

FG 680

PS 690

GB 700

BM 710

EC 720

PJ 730

SD 740

AJ 750

AF 760

KP 770

SP 780

GJ 790

GG 800

FE 810

MA 920

JG 830

K-ASC(KS):K1-K-132

K2=VAL(KS):IFK2>0THENIF

K2<4THEN ON K2 GOSUB107

0,1090,1110:GOTO410

IFK1>8ORK1<1THEN460

ON Kl GOSUB940,1640,456

0,2300,2900,1710,4710,2

510:GOTO410

IFKS-" + " THENIFIT>21THE

NIT-IT-1:POKEID,IT:GOSU

B600:GETK5:IFKS»"+"THEN

460

IFKS^"-" THENIFIT<200TH

EHIT»IT+1:POKEID,ITlGOS

UB600:GETKS:IFKS»"-"THE

H470
IFKS-"(HOME)"THENGOSUB5

130:GOTO410

IFKS-"{CLR}"THENGOSUB51

40SGOTO410

IFA-127THEN410

IF(AAND16)=0THENGOSUB62

0:GOTO410

IF AODOWN THEN560

IFC0MTHENC0-C0-1

POKEV+1,SP<CO):A=SF(CO)

;IFDT|CD)THENA-DL[A)

POKEPT,A:GOTO410

IF AOUP THEN1240

IFCO<60THENCO-CO+1

POKEV+1,SP(CO):A=SF(CO)

:IFDT(CD)THENft=DL(A)

POKEPT,A:GOTO4ig

POKEV*21,255:X-35:Y=1:V

A=2fil-IT:AS="{6>"+STR$(

VA)+SPS:GOSUQ2U0

RETURN

POKEBO.ll

ENPOKEBO,0:GOTO930

WAITJ.16

RE = 0: IFNTHENCD = N

POKEAD+1,NL(CO):POKEAD+

2,NH(CO):POKESA,CO:SYSB

B

A=>PEEK(J) :GETKS

IF(AAHD16)O0THEN720

C=CO

IFRETHENPOKEAD+1,U:POK£

AD*2,0:POKESA,0:C=0

POKEAD,DR(CD):POKESA+1,

CD:GOTO800

IFA-DOWNTHENIFCDMTHF.NC

D-CD-1

IFA-UPTHENIFCD<1STHENCD

■CD + 1

IFKS""R"THENRE-1:POKEBO

,2

X=9:Y-22:AS=DR$(CD)

AS=AS+MS:GOSUB2110

POKEV+39,CL(CD):A=SF(CO

) :IFDT(CD)THENA»DL|A)

POKEPT,A

GOTO670

IFLPO7THEN820

POKEV+NS*2,2O0:SYSHL

POKEV+NS*2+1,SP(C):POKE

PT+HS,SF(C)

IFDT{CD)ANDNOTRETHENL=P

T+HS:POKEL,DL(PEEK{L))

SG 840

PI! 850

XD 860

POKEL,A

IFLP=6ANDAD<BE+3«NCTHEN

RF"1:GOSUB1250:N-CD:RF"

0:POKEBO,0:S¥SFS:GOTO92

0

HJ 870 NS=NS+1:IFNS-8THEHNS«1

XE 880 IFPP<200THENPP=PP+24

KJ 890 POKEV,PP:POKEBO,0

DH 900 N=CD:IFAD=BE+3*NCTHENNC

= NC+1

BS 910 SYSFS:SA=SA+2:AD-AD+3:I

FLP<7THENLP"LP+1

DC 920 X"6:Y-3:AS-STRS(MA-NC)+

SPS+SPS:GOSUB2110:IFNRT

HENNB-0:GOTO410

MB 930 RETURN

PJ 940 POKEBE+3*NC,ES:POKEBO,5

:RF-1

SG 950 T-VC:FORVC=1TO3:GOSUB51

90:NEXT:VC"T

GA 960 SYS49152

XX 970 A-PEEK(J):GETKS:RF-1:GO

SUB1240:RF-0

RJ 980 IFKS="{F2)"THENGOSUB280

0

FK 990 IFK5="+"THENIF1T>21THEN

IT-IT-1:POKEID,IT:GOSUB

600lGETKS:IFKS»"+"THEN9

90

RR 1000 IFKS-"-"THENIFIT<200TH

ENIT=ITtlJPOKEID,IT:GO

SUB600:GETKS:IFKS-"-"T

HEN1000

BG 1010 K2-VALIKS) :IFK2>0THEIiI

FK2<4THEN ON K2 GOSUB1

070,1090,1110

EA 1020 A-PEEK(J):1F(AAND16)"0

THEN1040

QD 1030 GOTO970

FG 1040 SYSBB:S¥SFS

RQ 1050 WAITJ,16:POKEBO,0

FC 1060 RETURN

QR 1070 NT(VC)=NC!POKEBE+3*NC,

ES:VC=1:AD'A1+4:SA=AD+

SI

RC 1080 GOTO1120

FA 1090 NT(VC)-NC:POKEBE+3*NC,

ES:VC-2:AD-A2+4:SA-ADt

SI

XC 1100 COTO1120

PQ 1110 NT (VC)=NC:POKEBE + 3*NC,

ES:VC=3:AD-A3*4:SA=AD+

SI

QX 1120 X»6:Y=1:AS-STRS(VC)

EJ 1130 GOSUB2110

CS 1140 NC-NT(VC):BE=AD:BS=SA

BX 1150 AD-AD+NT(VC)*3:SA-SA+N

T{VC)»2

KA 1160 T-AD-BE:IFT>1BTHENAD-A

D-21:SA"SA-14:GOTO11B0

GC 1170 AD-BE:SA-BS

RA 1180 LP=0:GOSUB1900

CS 1190 PP"32:POKEV,PP

KS 1200 X = 9:Y = 22:IFNO0THENCD-

PEEK(SA+1):N-CD:AS=DRS

(CD)+MS:GOTO1220

SD 1210 A$=DRS(CD)+MS

XS 1220 GOSUB2110

GR 1230 GOTO920

RB 1240 IFAORIGHTTHEN1460

GJ 1250 MV=BE+NC*3

EF 1260 IFAD=MVTHEN1440

JX 1270 IFLP>=6THEN1300

GM 12B0 LP-LP+1:PP-PP+24:H=PEE

K(SA+3):IFAD-MV-3THEHN

■CD

CG 1290 GOTO1390

AC 1300 IFLP=6ANDAD-MV-3THENLP

-LP+1:PP=PP+24:N-CD:GO

TO1390

RK 1310 SA=SA+2:MS=NS+1:IFNS=8

THENNS=1

GX 1320 SYSM[.:POKEV+NS"2,176:V

A-PEEK(SA)

QE 1330 POKEV+NS"2-H,SP[VA) :N-

PEEK(SA+1)

CX 1340 L-PT + HS:A-SF(VA) :IFDT{

M)THENA»DL(A)

QB 1350 P0KEL,A

KK 1360 L-V+39+NS!A-CL(N)

CD 1370 POKEL,ft

CG 13B0 GOTO1400

FA 1390 SA-"SA*2:NS-HE + l:

THENNS-1

AC 1400 AD-AD*3

ED 1410 AS=DRS(N)+M$:X=9:Y-22:

GOSUB2110

DB 1420 POK£V,PP

SK 1430 A = PEEK(J) :IFAO127THEN

1240

KM 1440 IFRFTHENRETURN

EG 1450 GOTO410

FK 1460 IFAOLEFTTHEN1620

MD 1470 IFAD=BETHEN1620

GE 1480 NS=HS-l:IFNS-0THENNS-7

PK 1490 AD=AD-3:SA-SA-2:N"PEEK

(SA+1)

EK 1500 AS=DR5(N)+MS:X=9:Y-22:

GOSUB2110

XG 1510 IFLP>0THENLP*LP-1:PP"P

P-24:GOTO1600

GD 1520 SVSMR

MF 1530 POKEV+NS*2,32

RK 1540 VA=PEEK(SA)

KH 1550 POKEV+NS*2+1,SP(VA)

PS 1560 L«PT+NS:A=SF{VA):IFDT(

N)THENA=DL(A)

GS 1570 POKE L,A

GP 1580 L=V+39+NS:A-CL(N)

RB 1590 POKEL.A

BM 1600 POKEV.PP

PS 1610 A-PEEK(J) :IFA«127THEN

1243

MH 1620 IFRFTHENRETURH

FD 1630 GOTO410

HJ 1640 :

KJ 1650 IFAD=BETHENRETURN

SF 1660 IFLP>0THEN LP=LP-l:PP"

PP-24

SC 1670 IFAD-BE+NC3THENAD-AD-

3:SA»Sft-2:POKESAtl,CD:

GOTO1700

DF 1689 F*AD:AD-AD-3:T-AD:L-BE

+ (JC*3-AD:GOSUB2020

BE 1690 F=SA:SA"SA-2:T=SA:L-BS

*NC*2-SA:GOSOB2020

CH 1700 NC"NC-1:POKEV,PP:GOTO1

900

FK 1710 1FAD=BE+NC*3ORLP"7ORNC

>"KATHEN1890

QX 1720 FORI-LPTO6

EH 1730 L=V*NS*2:P0KEL,PEEK(LJ

+ 24

FG 1740 NS=HS+1:IFHS"BTHENNS-1

BB 1750 NEXT

CQ 1760 F-AD:T=AD+3:L=BE+NC*3-

AD

MC 1770 GOSUB2020

RD 1780 F-SA:T=SA+2:L-BS+NC*2-

5A

QE 1790 GOSUB2020

GB 1800 A-PEEKU) : IFA = 127THEN1

800

MD 1810 IFA=UPTHENIFCO<60THENC

O»CO+1

MG 1820 IFA=DOWNTHENIFCO>1THEN

CO=CO-1

MP 1830 P0KEV+l,SP(CO):POKEPT,

SF{CO)

SB 1840 IF(AAND16)=0THENGOSUB6

20IQOTO186BI
RG 1850 GOTO1800

KH 1860 IFLP=7THENLP=6:PP=PP-2

4:POKEV,PP

DA 1870 NC=NC+1:GOSUB1900

MA 1880 NS-t.P + l:IFNS"STHENNS-l

XK 1890 RETURN

BQ 1900 T1-SA:T2-LP:SA»SA-2*LP

:C«BS+2*NC:X-32

QJ 1910 FORNS-1TO7

FH 1920 IFSA>»CTHENPOKESV+NS*2

♦1,0:N"CD:GOTO1980

FK 1930 VA=PEEK(SA):N"PEEK(SA+

1):POKESV+VS*2+1,SP[VA

)

KA 1940 L-SCtHS:A-CL(N)

GH 1950 POKEL.A

FG 1960 L"SP+NS:A-SF(VA)JIFDT(

COMPUTE!1* Gazette April 1990 43

HE '" K- ASC (KS) : KI-X-132 DC '" X_6:Y_) : AS_STR5(MA _NC ) + EO 1419 AS -O R$( N)+M$:X-9 : Y-22: 

PO '" K2-VAL(K$):IFK2>BTHENIF 5P$+$P$:G05UB211B : IFNRT GOSUB21Hl 
K2(4THEN ON K2 cosualS7 II ENNR-9 : G010419 DB 1421i1 POKEV,PP 
9,1999,1119:G010 419 HB '" RETURN SK 1439 ".PEEK(J) : tFA01 27THEN 

PO ... IPKl>80RKl <lTHEN46 9 PJ , .. POKEBE+3*NC,ES:POKEBO,S 1249 
118 ". ON KI C05 UB949 , 1649 , 456 : RP-l XH 1449 IFRFTHENRETURN 

9,2)99,2890 , 1719 , 4719,2 SG ". T-VC : FORVC-ITO):GOSUB51 EG 1450 GOT04U 
519:GOT04 HI 99:NEXT:VC-T FK 146'3 I FA( )LEFTTHEN1629 

'" '" IPKS . "+" TH ENI FIT)21THE G' '" SYS49152 HO 1479 I fAD-SETH EN 16 211 
NIT _IT _l:POKEI O,IT : GOSU XX 97B A-PEEK(J): GETKS :RP-l :GO GE 1489 NS - NS - l:IFHS-STHENNS-7 
B69":GETK5 : 1PKS .. "t"THEN SUB1249:RP-" ex 1499 AO- AD- ):SA-SA-1 : N- PEEK 

." RJ '" IFKS-" 1 F1} "THENGOSUB18 B (SA+ 1) 
DB '" IFKS - "- " THENIFIT(23BTH , " lSB9 AS -oRS(N)+M$ : ~- 9: Y - 22 : 

ENIT_IT+1 : POKEIo,IT:GOS FK '" IFKS - "+ "THEN I FIT> 21 THEN COSUB1llB 
UB6 99: CETKS :I PKS - "-"THE IT - IT - 1: POKEIo, IT: caSUB XG ISH! IFLP>9THENLP- LP - l:PP-P 
N47B 699:GETKS:IPKS - "+"THEN9 P-24:COT01699 

CD ." IFKS-"IHOME) "THENGOSUSS " GO 151" SYSHR 
139:COT0410 RR 199O IPKS- "-"THENIFIT<190TH HF 1539 POKEV+NS*2 , 32 

00 ." I PK S- "I Ct.R) "THENGOSUB 51 ENIT - IT~l:POKEIO,IT : CO RK IS4B VA - PEEK(SA ) 
49: GOT0419 SUB699:CETK$ : IFK$ - "-"T KH 1559 POKEV+NS*2+1,SP(VA) 

XG ,,, I FA - l11THEN 41 9 IlEN1999 PS 1569 L-PTtNS: A-SF (VA) : IFDT ( 
CX '10 IF(AANOI6) - OTHENGOSUB62 BG H'10 K2 - VAL (KS): tFK2>9THEl\I N)THENA - OL(A) 

0 : GOT0410 PK2<4THEN ON K2 GOSUBI GS 15711 POKE L,A 
XX 52B IF A(>OOWN THENS69 019,11190,1119 GP 15811 L- V+39tNS : A-CL(N) 
PO '" IFCO}lTHENCO -CO - l " 1029 A_PEEK(J) : IF(AAN016) _9 RB 1599 POKEL , A 

" ' 40 POKEVtl,SP(CO):A-SF(CO) THEN1949 BH 1699 POKEV, PP 
: IFOT(CO)TIlENA -Ot. (A ) 00 1939 CQT0911i1 PS 1619 A-PEEK(J) :IFA0121THEN 

BJ 55B POKEFT , A:GOT041B FG HUB SYSBB: SYSPS 1249 
CJ '60 IF A(>UP THEN1249 RO 19SB WAITJ , 16 : POKEBO , 11 MH 162B IFRFTHENRETURN 
OR 570 IFCO(69THENCO -CO +l FC 1MB RETURN PO 1639 COT0419 
XO '80 POKEV+1,SP(CO) : A- SF(CO) OR 197B NT (VC)-NC:POKEBEtJ*NC, HJ 1640 

: IF OT (CO)THENA - OL (A) ES:VCcl :Ao _Alt4 : SA _Ao+ KJ 1659 IFAO-SETHENRETURN 
BR ,,, POKEPT,A: GOT0411J 51 SF 1669 IPLP)9THEN LP-LP-l : Pp . 
KP '" POKEVt21,25S : ~-35 :Y -l : V RC 1989 COT01129 PP- 24 

A- 201-IT:AS - "( 6 ) "tSTRS( "' 1999 NT (VC)-NC:POKESE+3*NC, SC 1679 IPAO_BE+NC_3THENAO _AO_ 
VA).SP$:GOSU62119 ES: VC_2 :AO_A2+4 : SA _AOt 3:SA _SA_2 : POKESA+l,CO: 

PO '" RETURN 51 COT011011 
JS '" POKEBO,11 XC 1199 COT01129 OF 168O F_AO : AO_AO_J :T_AO:L_6E 
RF '" IFNC> - MAANOAO - SE tNC* ]TH PO 111B NT (VC)-HC:POKEBEtJ*NC , tNC*3-AO : COSVB21129 

ENPOKEBO,9:GOT09]B ES:VC-] :Ao -AJ t4 : SA -AOt BE 1699 F-SA : SA-SA- 2 :T-SA : L-BS 

'" '" WAI TJ , 16 51 tNC*2- SA : GOSVB2920 
5" '50 RE - 9 : IFNTHENCO- H OX 1120 X -6:Y~1 : AS ·ST RS(VC) CH 1199 NC- HC-1:POKEV , PP:GOTOl 
EC '" POKEAOtl,NL{CO) : POKEAO+ EJ llJ9 GOSU62119 '" 2, NH (CO) : POKESA ,CO: SYSB CS 1149 HC- HT(VC ) : BE - AO : BS -SA FK I H9 IFAO- SE+NC*]ORLP-10RNC 

B BX 11 59 AO-AOtNT(VCj*3:SA-SAtN )- MATt(EN1 899 
RO '" A. PEEK(J) :GETK$ T(VC)*2 OX 112{1 FORI- LPT06 
FG '" IF(AAtI016) OBTIl EN729 " 1169 T-AO-BE:IFr >18THENAO-A '" 113{1 L-Vt NS *2: POKEL, PEEK(L) 
PS ". C-CO 0- 21:SA-SA - 14:GOT01189 .,. 
GB '" IFRETHENPOKEAOtl,C : POKE GC 11711 AO-BE:SA - BS FG 1140 NS-NS+l:IPNS - BTHENNS-l 

AOt2,B : POKESA,9:C K9 " 1189 LP - 9:GOSUB199B BB 1159 NEXT 
BH m POKEAO ,OR (CD) : POKESA t l , CS 119B PP _32 :POKEV , PP CO 1169 P· "0:T-AO+3 : L-BE+NC*] -

CD : COT0899 KS 129B X_9:Y_22:tFNC>BTHEHCO_ '0 
'C 729 IFA - OOWHTHENIFcn>ITHENC PEEK(SAt1) : N-CO:AS-ORS HC 111{1 GOSUB2B211 

O-CO-l (COj+M$:GOT01229 RO 1189 F-SA:T-SAt2:L-6S+NC*2-
PJ 7J9 IF"·UPTHENIFCO<lSTHENCO SO 1210 A$-ORS(CO)+H$ " - CDtl XS 122 9 GOSU62110 0' 1199 COSUB2029 
SO '" I FK$ - " R ~THEN RE - 1 : POKEBO CR 12]B GOT092B GB 1899 A-PEEK (J ) : IF,, - 127THENl 

,2 RB 124B IFA<>RICHTTHEH146B ." 
" 758 X_9 :Y _22 : AScORS{CO) GJ 125{1 HV- SEtNC*J HO I SlB IFAzUPTHENIFCO<69THENC 

" 7" AS - AS+HS:COSUB2119 EF 126B IFAO - I1VTHEN 14 4 9 O-CO+l 
KP '" POKEV+]9 ,CL (CO) : A- SF (CO JX 1210 I FLP>" 6THEN 1399 HG 1829 IFA-OOWNT HENIFCO>lTHEN 

) : IFOT (CO) THENA - OL (A) GH 12 80 LP - LP t l:PP -PP t24:N -PEE CO-CO- 1 
SF 788 POKEPT ," K(SA+]):IPAO- MV- JTHENH HP IS 3B POKEV+l,SP{CO) : POKE PT, 
GJ '" GOT0610 -CO SF(CO) 
GG ." I FLP O 1THEN8 29 CG 129B COT01399 SB lS49 IF (AAN016) - 9THENCOSUB6 
FE 8lO POKEV+NS*2,2 00 :SYSML 'C llB0 IFLP-6ANDAO-MV-]THENLP 2g : COT0 1869 
HA B29 POKEV+NS*2+1,SP{C) :POKE - LP+l : PP -PP +24 : N- CO : GO RG 1859 COT0 18"9 

PT+NS , SF (C) T0139B KH 186{1 IFLP-1THENLP - 6 : PP - PP-2 
JG 8JB IFDTICO)ANONOTRETHENL - P RK ll10 SAKSAt2:NS - NS+l : IFNS -S 4:POKEV , PP 

T+NS : POKEL, Ot.{PEE K(L») THENNS=l 0' 1819 NC- NCt l :GOSVS1999 
SC B40 L-v+39tNS : A-CL(CO) GX ll29 SYSML:POKEVtNS*2,116 : v "' 1889 NS -LP +l:IFNS -8THENNS - l 
PH Bsa POKEL , A A-PEEK (SA) XX 1899 RETURN 
XO 86. tFLP -6ANDAO(BE +3*NCTHEN OE 1339 POKEV+NS*2+1,SP{VA) :N- BO 1909 Tl - SA :T2 - LP:SA - SA- 2* LP 

RF - l :GOSUB12S0 : N-Co : RF - PEEK{SA+l) : C-BS+2* NC:~-32 
B: POKEBO , 0 : SYSFS : GOT09 2 CK 134 9 L-PT+ NS: A-SF (VA) : tFOT ( OJ 191" FORNS -IT01 , N)THENA-oL(A) PH 1929 IFSA> -CTHEHPOKESV+NS - 2 

"' 870 NS-NStl:IFNS·8THENNS - l OB 1359 POKEL , A t1,B:N-CO:GOT01980 
XE .88 IFPP(2B9THENPP -PP+ 24 XX 136B L-Vt]9+NS:A-CL(N) FK 19]9 VA- PEEK(SA) : N-PEEK(SA+ 
KJ '" POKEV , PP : POKEBO,9 CD 137B POKEL , A 1) : POKESVtNS*2+1 , SP{VA 
OK go, N-CO :IFAO- BE+J*NCTHENNC CG 1389 GOT01499 ) 

- HCtl " 139 9 SA-SAt2 : HS -NS +l:IFNS -8 HA 1949 L-SC+NS:A-CL(N) 
BS m SYSFS:SA-SAt2 : AO- ADt]:I THEHNS-l GH USB POKEL,A 

FLP(1THENLP_LP+l RC HB9 AO-AO t] FG 1969 L-S P+NS : A-SF (VA).; I FDT ( 

COMPUTEr, GUM/It "'" "90 " 



SynthPlayer

DS 1970

RJ 1980

SP 1990

DG 2303

EM 2010

CK 2020

EK 2030

XE 2040

PX 2350

ftj 2060

KK 2370

QC 2080

MA 2090

MC 2103

BA 2113

AX 2123

BE 2133

DS 2140

BD 2150

QX 2160

FA 2170

FH 21B0

FG 2190

JR 2203

GS 2210

EC 2220

SU 2230

DR 2240

CM 2250

DB 2260

HH 2270

KX 22B0

EB 2290

AS 2333

QM 2310

DR 2320

GR 2333

QH 2343

BG 2350

MX 2360

SX 2370

XQ 2330

EQ 2390

KS 2480

N)THENA-DL(A>

P0KEL,A:SA»SA+2

POKESV4NS*2,X:X=X+24

NEXT:5YSPS

SA=T1:LP-T2:NS=LP+1:IF

NS=8THENNS=0

GOTO1200

HF = INT (F/256) :t.F*F-256

•HF

HT=INT(T/256):LT«T-256

•HT

LH=INT[L/256):LL=L-256

*LH

POKENB,LL:POKENB+1,LH

IFF<TTHEN2390

POKEFD,[,F:POKEFD + 1,HF:

POKETD,LT:POKETD+1,HT:

SYSMD

RETURN

POKEFU,LF:POKEFU+1,HF:

POKETU,LT:POKETU+1,HT:

SYSMU

RETURN

POKE783,0:POKEXR,X:POK

EYR,Y:SYSPR

PRINT A$;

RETURN

POKEBO,0:POKEBO+1,0

PRINT"{GRN){CLR}":SYS5

0640

PRINT "tH0MEj"SPC(14)"

{RVS){7> SYNTHPLAYER "

VA=201-IT

PBINT"{OFFK7>VOICE{6>

"STRS !VC)"(22 SPACES)

PRINT"(D0WN)(7>FREE

{2 SPACES){6>"STRS(MA-

HC)

X=28:Y»3:AS="{3JFH2}

(SPACE}- PLAY":G0SUB21
10

Y-4:AS-"<3>F2m - ED I

TOR":GOSUB2110

Y=5lAS-"t3>F3{2} - DEL

ETE":GOSUB2110

Y=6:AS="t3JF4{2J - UiS

ERT":GOSUB2110

Y=7:AS="<3}F5{2} - MAR

K":GOSUB2110

Y=8:AS = "{3JE-6<2} - COP

Y":GOSUB2110

Y=9:A$="{3>F7{2> - LOA

D":GOSUB2U0

Y=-13:AS = "<3JF8{2> - S_A

VE":GOSUB2110

Y = 22:X = 0:AS=»"-{5>DURATI

ON "+"<6J"+DR5(CD):GOS

UB2113

RETURN

SYSBB:IT"66:POKEID,IT:

X=0:Y=20:AS="{GRN}LOAD

: FILENAME":GOSUB2113:

FS="":KS-FS

POKEV+21,3:INPUTFS:IFL

EN(FS) M2THEH2303

PRINT"{6>":IFLEN(FS)«0

THENAS"S1S+SP$:GOSUB21

10iSYSFS:GOTO600

GOSUB5210:IFETHENFS=""

:GOTO254 0

LF=1:LOADFS+".EDT",8,1

LF*>0

SL=Al-2

T=50320:F"PEEK(SL)+256

•PEEK(SL+1):L=24!G0SUB

2020:SL=-SL-2

T=A3+SI+4:GOSUB2480:NT

(3)=L/2:IFL>0THENGOSUB

2020

T-A3:GOSUB2480:GOSUB23

20

T-A2+SI+4:GOSUB24S0:NT

(2) =L/2:IFO0THENGOSUB

2020

CX 2410 T=A2:GOSUB2480:GOSUB20

20

XB 2420 T=A1+SI+4:GOSUB24B0;NT

(1)=L/2:IFL>3THENGOSUB

2020

HJ 2430 NC = NT(VC):ON VC GOSUM

370,1093,1110

PD 2440 P0KEA1+4+NT(1)*3,ES:PO

KEA2+4+NT[2)*3,ES:POKE

A3+4+NT|3)*3,ES

BX 2450 X=0:Y»20:AS=S1S:GOSUB2

110:SYSFS:GOSUB630

QQ 2460 IFRFTHEN920

FF 2470 HR=l:G0T0923

PE 2488 L=PEEK(SL)+256*PEEK(SL

+1):SL"SL-2

EF 2493 F-PEEK(SL)+256*PEEK(SL

+ijtst-sL-a

DR 2500 RETURN

GE 2510 POKEV+21,0:SYSBB:IT=66

:POKEID,IT:X=0:Y=20:AS

="£GRN)SAVE: FILENAME"

:GOSUB2ll0
DA 2520 NT(VC)-NC:FS-n"

QK 2530 INPUTFS:IFLEN[FS)>12TH

EN2510

RS 2543 IFLEN(FS)=0THENAS»S1S+
SPS:GOSUB2110:SYSFS:GO

TO600

MX 2550 PRINT"FORMAT: {RVS]E
{OFFjDIT FILE OR (RVS)

OjOFE-jBJECT FILE(6>"

FH 2563 GETK$:IFKS="E"THEN2593

JM 2570 IFKS-"O"THEN4800

DG 2580 GOTO256B

FH 2590 GOSUB5213:IFETHEN51.33

BA 2600 SL=A1-22:F-A1+SI+4;T-A

l+4+NT(l)*3

PE 2613 L = NT (1)*2:GOSUB2770:IF

L>0THENGOSUB2023

XM 2620 F=A2:T»T+L

XD 2633 L-NT (2)•3 + 4:GOSUB2770:
IFL>0THENGOSUB2023

GC 2640 F=A2+SI+4:T-T+L

KA 2650 L-NT{2)*2:GOSUB2770:IF

L>0THENGOSUB2020

DS 2660 F=A3:T=T+L

KH 2670 L=NT(3)* 3 + 4:GOSUB2770:

IFL>0THENGOSUB2020

CG 2680 F=A3+SI+4:T=T+L

QQ 2690 L-NT (3)"2:GOSUB2770:1F

L>0THENGOSUB2020

PD 2703 F"50320:T-T+L:L=25:GOS

UB2023

QF 2710 HI=INT(T/256):LO=T-256

•HI:POKESL,LO:POKESL+l

,HI

SB 2720 SYS50873,F$+".EDT",8,A

l-22,T+L+2

SH 2730 RF=1:GOSUB2360:RF=0

CP 2740 X=0:Y-20:AS-S1S:GOSUB2

110:Y«Y*1

GS 2750 AS=S1S+SPS+SPS+SPS:GOS

UB2113

GS 2760 SYSFS:GOTO600

HB 2770 HI = INT (T/256):LO=T-256

*HI:POKE SL,LO:SL=SL+1

:POKE SL,HI:SL=SL+1

DB 2780 HI-INT(L/256):LO=L-256

*HI:POKE SL,E.O:SL-SL + 1

:POKE SL,HI:SL=SL+1

AB 2790 RETURN

ES 2800 POKEV+21,0:3-50320

EP 2810 PRINT"{CLR)"TAB(13)"

{7>S_0UND EDITOR"

AX 2820 PRINTTAB(13)"U2 T>"
QR 2933 PRINT"tCYN){2 SPACES}V

OICE 1(6 SPACES}VOICE

fSPACE}2(6 SPACES]VOIC

E 3<7}":FORI-1TO37:PRI

NT"{T>";:NEXT

PM 2840 PRINT:PRINT"{GRN}PULSE

{8 SPACES}PULSE

E8 SPACES}PULSE"

HA 2850 PRINT "WAVE(9 SPACESjW

AVE(9 SPACESjWAVE"

AK 2860 PRINT "(BLU)RING
(9 SPACESjRING

(9 SPACESlRlNG"

CB 2870 PRINT "SYNC[9 SPACESlS

YNC(9 SPACESjSYNC"

CC 2880 PRINT "*7}ATTACK

[7 SPACESjATTACK

(7 SPACES)ATTACK"

EG 2890 PRINT "DECAYfB SPACES)
DECAY{8 SPACESjDECAY"

GR 2930 PRINT "SUST(9 SPACESlS
UST[9 SPACESlSUST"

JF 2910 PRINT "RELflB SPACESjR

EL[10 SPACESjREL"

JX 2920 PRINT "{2>SWEEP

{8 SPACESjSWEEP

(8 SPACES)SWEEP"

GE 2930 PRINT "VIBR[9 SPACES)V
IBR{9 SPACESjVIBR

f DOWN 1"
HQ 2940 PRINT"(CYN)FILTER":PRI

NT"{7J(6 V}"

KH 2950 PRINT"{RED)CUTOFF FREQ

CC 2960 PRINT "RESONANCE"

QC 2970 PRINT "VOICES"

ED 2980 PRINT "MODE"

KC 2990 PRINT "{3>V0LUME<e>"

BR 3300 X = 6:lf"4

GG 3010 FOR 1=0 TO 2

SE 3020 A=PEEK(S+2)t2S6*PEEK(S

+3):AS=STRS(A):G0SUB21

10:Y=Y+X

KQ 3330 A = INT (PEEK(S + 4)/16) :AS

=WFS(A):GOSUB2110:Y^Y+

1

HH 3040 A"PEEK(S+4) AND 4:AS>"

OFF":IF A THEN AS=" 0

N"

BR 3050 GOSUB2110:Y=Y+1

DE 3060 A-PEEK(S+4) AND 2:AS="

OFF":IF A THEN A5=" 0

N "
JD 3070 GOSUB2110:Y=Y+1

SF 3080 AS*STRS!INT(PEEK[S+5)/

16)):GOSUB2110:Y=Y+1

HJ 3090 AS*STRS(PEEKiS+5) AND

(SPACE}15):GOSUB2110:Y

■X+l
EG 3100 AS=STR$(INT(PEEK(S+6)/

16) ) :GOSUB211.0:Y=Y + 1

KH 3110 A$-STR$(PEEK(S+6) AND

(SPACE)15):G0SUB211B:Y

= Y + 1

JE 3120 A=AB+I«VL-4:IFPEEK(A)-

0THENAS"" OFF":GOSUB21

13:GOTO3143

PS 3133 AS=STRS(PEEK(A+2)):GOS

UB2113

PD 3143 Y-Y+1:A=A+1:IFPEEK(A)=

0THENAS-" OFF":GOSIJB21

10:GOTO3160

BA 3150 A$'STRS(PEEK(A + 2)) :GOS

UB2110

GA 3160 Y=4:X=X+13:S-S+7

SK 3170 NEXT

HE 3180 X=11:Y=17:S=50328

FF 3190 A = PEEK(S + 21) +8*PEEK(S+-

22):AS=STRS(A):GOSUB21

10:Y=Y+1

PG 3200 AS=STRS(INT(PEEK(S+23)

/16)):GOSUB2110:Y=Y+1

PH 3210 A=PEEK{S+23) AND 15:AS
= "n

EQ 3220 IF A AND 1 THENA$=" 1"

AX 3230 IF A AND 2 THENAS-AS+"

2"

44 COMPUTE'S Gazette Apnl 1990

SrnlhPlarer 

OS 1910 
RJ 1980 
SP 1990 
DC 2090 

EI1 2910 
CK 2020 

EK 29)9 

Xl: 2940 

PX 2\150 
AJ 2960 
XX 2079 

Me 211HI 
SA 21 HI 

AX 2129 
BE 2130 
DS 2140 
SO 2150 

OX 2169 

F" 2179 
PH :nse 

FC 2190 

JR 2290 

OS 22111 

EC 2228 

SIl 2239 

DR 2240 

eM 2250 

DB 2260 

Hl! 2270 

XX 2280 

£8 2299 
AS 2300 

OM 2310 

OR 2320 

GR 2339 

OH 2340 
BC 2350 
11K 2360 
sx 2)70 

XO 2389 

EO 2390 

KS 2 41111 

N)THENA-m.(A) 
POKEL,A:SA-SAtZ 
POKESV+NS*Z,X : X-X+24 
NEXT : SYSPS 
SA-Tl :LP-T2:NS-LPtl:lP 
NS-8THENNS-9 
COTOI20" 
IIF-INT (F/256) : LP-F-256 
'HF 
HT-INT(T/25G) : L.T-T-256 
'HT 
LH-JNT(L/256):LL-[.-256 
'CH 
POKENS, LL : POKENB+l, [,11 
IE'F(TTHEN21J90 
POKEE'D, LF: POKEFDtl,IIF: 
POKETO ,LT : POKETD+l , HT : 
SYSMO 
RETURN 
POKEFU .LF : POKEFU+l , HF: 
POKETU, LT : POKETUtl, liT: 
5Y5MU 
RETURN 
POKt783," : PDKEXR , X: POX 
EYR , Y:5'tSPR 
PRINT AS; 
RETURN 
POKEBO,9:POKEBO+l,o 
PRINT"{CRN}{CLR}R:SYSS 
0640 
PRINT n{HOHE}RSPC(l4)" 
(RVS} { 7 ~ SYNTHPLAYER -
VA-291 - IT
PRINT R{OFP I(7)VOICE {6) 

"STRS(VC) "{22-SPACES } 
{ 5 ~TEHPO ( 6 )" STRS (VA) 
PRINT"{DOWN} ( 7) PREE 
(2 SPACES) ( 6)" STRS(HA
'CI 
X-28 : Y-3 : AS- "( 3) Fl{2) 
{SPACE} - PLAY": COSUB21 
to -
Y-4:A S- "{J~F2(2) - ~OI 
TOR":COSUB211B 
Y_5 : AS_"{J)F3{2) QEL 
tTE" : COSU8211B 
Y-6 : AS-"(3)F4{2) INS 
CRT ": cosue211B 
ya7 : ASa " o)rS{2) MAR 
K":COSUB211B 
Y_8 : AS_"(3 ) r6{2) £OP 
Y": GQSUB21HJ 
Y- 9 : AS- "{J)F7{2 ) LOA 
0": GOSUB211o 
Y-13 : AS- "( 3) r8(2) - SA 
VE" : GOSUB2110 -
Y-22 : X-9:AS-" { S) OURATI 
ON "+"(6)"+ORS(CD):OOS 
UB2110 
RETURN 
SVSBB :IT-66:POKEIO,IT : 
X-0 :V-29:AS-"{GRN}LOAO 
: FI LENAME":GOSUB2TI9 : 
FS-" " : KS-PS 
POKEV+21,9 :INP UTPS:IFL 
EN(FS» 12THEN2300 
PRINT "(6)":IFLEN(fS)-0 
TIIENAS-S 1 S+S ps: cosue 21 
lO:SVSFS:GOT0 60 0 
GOSue 5219 : I PETIIENPS- "" 
:OOT02540 
LF_l:LOADP$+".EDT R,8,l 
LP-B 
SL-AI -2 
T_S0320:P_PEEK(SL)+256 
*PEEI«SL+l) : L-24:GOSUB 
2020:SL-SL - 2 
T_A3+SI+4 : OOSUB2480:NT 
(3)_L/2 : IFL>BTHENCOSUB 
202B 
T_A3:GOSUe2480 : GOSUB20 

" T_A2+SI+4 : GOSUB2 489:NT 

CX 2419 

XB 2420 

IIJ 2439 

PO 2440 

ax 2450 

00 2469 
FP 2470 
PE 2480 

EP 2490 

OR 2500 
GE 25UJ 

OA 2520 
01< 2530 

RS 25413 

MX 2550 

FI! 2560 
JH 2570 
DC 25813 
PII 25913 
BA 26013 

PE 2610 

XH 2629 
XO 26313 

GC 26413 
KA 2650 

OS 2660 
I<H 2670 

CG 2680 
00 2690 

PO 270B 

OP 27 UJ 

SB 2729 

SII 2739 
CP 2749 

GS 2750 

GS 2760 
liB 2770 

DB 2780 

AB 2799 
ES 2890 
EP 28UJ 

AX 2820 
OR 283B 

(2)-L/2:IFL>OTIIENGOSUB 
2020 
T-A2:oosua2480 :GOSUB20 

" T-Al+SI+4:GOSU82480 : NT 
(1)-L/2:IFL>OTHENG05UB 
2020 
NC-NT(VC) JON VC GQSUBl 
070 , 1090 , 1110 
POI<EAl+4+NT(1)*3,ES : PO 
KEA2+4+NT(2)*3 , ES : POKE 
A3+4+NT (3) *3, ES 
X_0:Y_20:AS_S1$:GOSUB2 
119 : SYSPS:GOSUB600 
IFRFTHEN920 
NR-1 : GOT0920 
L-PEEI«5L)+256*PEEK(SL 
+1) : 5L-SL- 1 
P_PEEK(5L)+256*PEEK(SL 
+1) : SL-SL-2 
RETURN 
POKEV+21,0 : SYSBB : IT-66 
: POKEIO , IT : X-0:Y-20 : AS 
-R{GRNlsAVE: FILENAME" 
: GOSUB2THJ 
NT(VC)-NC:FS-"" 
INPUTFS:IPLEN(P S»12TH 
EN2510 
IFLEN(PS)-OTIiENAS-SlS+ 
SPS :GOSUB211IJ : SYSPS:CO 
T069IJ 
PRINT"FORHAT: {RVSIE 
(OFF}OIT FILE OR {RVS} 
O!OFF}BJECT F1LE ( 6)" 
GETK$: IFK$_ " E"THEN2590 
IPKS-"ORTIIEN4BOO 
GOT02560 
GOSUB5110 :1FETHEN5100 
SL-A1 - 22 : F-A1+SI+4 :T-A 
l+4+NT(I)*3 
L-NT(I) *2:GOSUB2770 : IP 
L>OTHENGOSUB2920 
P-A2:T"T+L 
L_NT(2)*3+4:OOSUB2770 : 
IPL>BTHENGOSU8202IJ 
I"-A2+S1+4:T-T+L 
L_NT(2)*2 : GOSUB277B:tP 
L>OTHENGOSUB2010 
P-A3 :T-T+L 
L-NT (3) · 3+4 : GOSUB2770 : 
IPL>OTHENGOSUB2IJ2IJ 
F-AJ+SI+4:T-T+L 
L-NT (31t-2:GQSUB2779: IF 
L>BTHENCOSUB2920 
P_50329 :T_T+L:L_25:COS 
UB2020 
HI-INT(T/256):LO-T-256 
*HI : POI<ESL , LO : POKESL+l 
,", 
SVS50873 , f$+R.EDT",8,A 
1-22 , T+ L+2 
RP_l : GOSUB1360:RP_0 
X_9:y_29:AS_SlS:OOSUB2 
119:y-Y+l 
AS-SlS+SPS+SPS+SPS:GOS 
U82110 
SYSPS : G01'0600 
HI- INT (T/2 56 ) :LO-T - 256 
*HI : POKE SL ,LO: SL-SL+l 
: POKE SL,HI : SL-SL+l 
HI-INT(L/156):LO-L-256 
*H I : POI<E SL ,LO: SL-SL+1 
:POI<E SL ,HI: SL-SL+l 
RETURN 
POKEV+21,O:S-50320 
PRINT " (CLR) "TAB (13) " 
(7)SOUNO EDITOR" 
PRINTTAB(T31" ( 12 T)" 
PRINT " {CVN){2 SPACES}V 
DICE 1{6 SFACES}VOICE
!SPACE}2{6 SPACES}VOIC 
E 3(7) " :FORI-IT037:PRI 
NT " {T) " ; :NEXT 

PM 2849 PRINT : PRINT"{GRN}PULSE 
{8 SPACES I PULSE 
{8 SPACES}PULSE" 

HA 2850 PRIN? "WAVE{9 SPACE S}W 
AVE{9 SPACES}WAVE" 

AK 2860 PRINT "{BLU}RING 
{9 SPACES}R I NG 
{9 SPACESjRING " 

ca 2870 PRINT "SYNC{9 SPACES}S 
YNC {9 SPACES I SYNC " 

CC 2880 PRINT "(7 ) ATTACK 
{7 SPACESjATTACI< 
{7 SPACES}ATTACK" 

EG 2899 PRINT "OECAV{8 SPACES} 
OECA Y{8 SPACES}OECAY" 

CR 2900 PRINT "SUST{9 SPACEsls 
UST{9 SPACES\SUST" 

JF 2910 PRINT "REL{lIJ SPACES}R 
EL{10 SPACESIREL" 

JX 2920 PRINT "{2}SWEEP 
{8 SPACES}SW!::EP 
(8 SPACEsISWEEP" 

GE 2930 PRINT " VIBR{9 SPACE5}V 
IBR{9 SP~cEslvIBR 
(DOWN) " 

HO 2940 PRtNT"{CYNlpiLTER" : PRI 
NT"(7 ){ 6 T)'li" 

KH 2950 PRINT"{REOlcUTOFF PREO 
" 

CC 2960 PRINT "RESONANCE" 
QC 2979 PRINT "VOICES" 
EO 298B PRINT "MODE" 
KC 1990 PRINT "(3)VOLUME ( 8) " 
BR 300B X-6: Y-4 
GC 3010 FOR 1-0 TO 2 
SE 3029 A_PEEK(S+2) t 156t-pEEI«S 

+)) :AS-STR$ (AI : COSUB21 
10:Y-Y+l 

1<0 3030 A_INT(PEEK(S+41/161 lAS 
- WPS(A) : COSUD2110 : Y. Y+ 
1 

IlH 3040 A-PEEK(S+4) AND 4:AS-" 
OFP" : IF A TlitN A$ - " 0 ," 

DR 31350 GOSUB2119:V-Y+l 
DE 3069 A-PEEK(S+-4) AND 2:AS · " 

OPP" : tp A THEN AS- " 0 , " 
JO 3970 GOSUB211IJ : V-V+l 
SF 308B AS-STRS(INT(PEEK(S+5)1 

16) :GOSUB2110 :Y-Y+l 
HJ )1390 AS-STR$(PEEK(S +5) AND 

iSPACEI15) : COSU82119 :Y 
_Y+l 

EC 3190 ~S-STRS(INT(PEEK(S+6)/ 
16)1 :GOSUB2110:Y-Y+l 

KH 3110 AS-STRS(PEEK(S+6) AND 
(SPACEI15) : GOSUB2110:Y 
·V+1 

JE 3120 A-AB+I*VL-4:IFPEEK(A)-
9THENAS-" OPP" : GOSUB21 
10:GOT03149 

PS 3139 AS-STR$(PEEK(A+2)) :GOS 
UB2110 

PO 3140 Y_V+1 : A_A+l:IFPEEK(A)_ 
OTIIENA$-" OPP" : COSUB21 
10:COT03160 

BA 3150 AS-STRS(PEEK(A+2» : GOS 
UB2110 

GA 3169 V-4:X-X+13 : S-S+7 
SK 3170 NEXT 
HE 3180 X_11:V_17:S _50320 
PI" 3199 A_PEEK(S+21)+8*PEEK(S+ 

221 :A$-STRS (A) :GOSUB21 
10:V-V+l 

PG 3200 AS-STRS(INT(PEEK(S+23) 
/161) :GOSUB2110 : Y-Y+l 

PH 3219 A-PEEI«S+231 AND 15:AS 
, . ' 

EO 3220 tP A AND 1 TIIENAS-" 1" 
AX 3230 I F A AND 2 TIlENAS-AS+ " 

2" 



PJ 3240 IF A AND 4 THENAS-AS+"

HD 3250 IF A AND B THENAS=AS+"

EXTERNAL"

FE 3260 IF A = 0 THENAS=" NONE"

HH 3270 GOSUB2110;Y=Y+1:IFRFTH

EN Y=Y-1:RETURN

FG 3280 A=INT(PEEKfS+24)/16):A

DG 3290 IF A AND 1 THENAS-" LO

W-PASS"

SC 3300 IF A AMD 2 THBNA$=AS+"

BANDPASS"

QJ 3310 IF A AND 4 THENA$=A$+"

HIGH-PASS"

DH 3320 IF A-0 THENAS=" NONE"

FC 3330 GOSU82110:Y=Y+1:IFRFTH

ENY=Y-1:RETURN

AJ 3340 A$-STR$JPEEK[S+24) AND

15):CO5UB2110

HF 3350 XP=112:YP-6B:X=6:Y-4:R

O1:POKEV + 21,1:VN = 0

HG 3360 POKEV+1,YP:X!>XP:XH=XP

AND 256:POKEV+16,0:IF

XH THEN POKE V+16,1:X

L=XP-256

XQ 3370 POKE V,XL:POKE V+1,YP

HD 3390 A=PEEK(J):GET KS:IF KS

O" " THEN3400

CR 3390 GOSUB2150:POKEV,PP:POK

EV+1,SP(CO):POKEV+21,2

55:POKEV+16,0:RETURN

AQ 3400 IF (A AND 16) <>0 THEN

(SPACE)IF KS= "" TKEN3

430

CM 3410 IF RC<8 THEN ON RC GOS

UB3580,3670,3750,3790,

3830,3910,3990:GOTO338

0

RA 3420 OH RC-7 GOSUB4020,4050

,4130,4160,4250,4330,4

430,4530:GOTO33B0

KD 3430 IFAOUP THEN3470

FR 3440 IFRC=1 THEN3380

MA 3450 IFRC-11 THEN XP=112+VN

•104:X=6*13*VN:RC=RC-1

:Y=Y-4:¥P=¥P-32:GOTO33

60

PP 3460 RORC-l:Y»Y-l:YP«YP-8:

GOTO3360

MG 3470 IF AODOWN THEN3510

AG 3480 IF RC=15 THEN3380

FH 3490 IF RC=10 THEN XP=186:X
»11:RC=RC+1:Y-Y+4:YP=Y

P + 32':GOTO3360

AH 3500 RC=RC+1:Y=Y+1:YP-YP+8!

GOTO3360

PA 3510 IF AORIGHT THEN3540

FR 3520 IF VN-2 OR RO10 THEN3

380

MD 3530 VN=VN+1:XP=XP+104:X=X+

13:GOTO3360

FH 3540 IF AOLEFT THEN3570

AQ 3550 IF VN-0 OR RO10 THEN3

380

JM 3560 VN-VN-1:XP=XP-104:X-X-

13:GOTO3360

GE 3570 GOTO3380

CQ 3580 C=S+VN*7+2

JJ 3590 Q=PEEK(L)+256'PEEK(L+1

)

QA 3600 IF A=BU THEN IF Q<4076

THEN Q=Q+20

BF 3610 IF A=BD THEN IF Q>20 T

HEN Q=Q-20

GS 3620 IF KS="lF7)" THEN IF Q

<4095 THEN Q=Qtl

KH 3630 HI=INT(Q/256):LO=Q-256

*HI:POKE L,LO:POKE L+l

,HI

XQ 3640 AS=STR$fQ)+SPS:G0SUB21

10
JX 3650 A=PEEK(J):IF (A AND 16

) <> 0 THEN RETURN

SX 3660 GOTO3590

FE 3670 L, = S + VN*7+4:Q = INT(PEEK[

U/16)

RJ 3680 POKE L,PEEK[L) AND 15

AR 3690 IF A-BU THEN Q=Q*2:IF

(SPACEjQ-16 THEN Q=l

MS 3700 IF A-BD THEN Q=Q/2:IF

1SPACE}Q<1 THEN Q-8

FA 3710 POKE L,PEEK(L) OR 16'Q

SR 3720 AS=WFS(Q):GOSUB2110

EP 3730 A=PEEK(J):IF (A AND 16

) <> 0 THEN RETURN

JA 3740 GOTO3680

SJ 3750 L=S+VN*7+4

PQ 3760 IF A=BU THEN POKE L,PE

EK(L) OR 4:AS=" ON ":G

OSUB2110:RETURN

XM 3770 IF A=BD THEN POKE L,PE

EK(L) AND 251:A$=" OFF

":GOSUB2110:RETURN

KX 37.80 RETURN

MX 3790 L=S+VN"7+4

HS 3B03 IF A=BU THEN POKE L,PE

EK(L) OR 2:AS=" ON ":G

OSUB2110:RETURN

BB 3810 IF A=BD THEN POKE L,PE

EK(L) AND 253:AS>" OFF

":GOSUB2110:RETURN

BS 3820 RETURN

JX 3830 L"S+VN*7+5:Q=INT(PEEK!

pH 3840

QB 3850

SD 3860

SF 3870

AR 38B0

PX 3890

jj 3900

QH 3910

EJ 3920

KM 3930

QF 3940

CQ 3950

qk 3960

HP 3970

HC 3980

XP 3990

DG 4000

EP 4010

ma 4020

FE 4030

rq 4040

KJ 4050

BS 4060

BB 4070

JG 4090

JA 4090

eb 4130

CC 4110

KG 4120

PR 4130

XJ 4140

FG 4150

IF A-BU THEN Q=Q+1:IF

(SPACE)Q=16 THEN 0=0

IF A-BD THEN Q»O-1:IP

{SPACE}Q<0 THEN Q"15

POKE L,PEEK{C) AND L5

POKE L,PEEK(U) OR 16*Q

AS=STRS(Q)+SP3:GOSUB21

10

A=PEEK(J):IF (A AND 16

) O0 THEN RETURN

GOTO 3840

L=S+VN*7+5:Q=PEEK(L) A

ND 15

IF A-BU THEN Q=Q+1:IF

lSPACEjQ'16 THEN Q-G

IF A=BD THEN Q=Q-1:IF

(SPACE]Q<0 THEN Q=15

POKE L,PEEK(L) AND 240

POKE L,PEEK(L) OR Q

AS=STRS(Q)+SPS:G0SUB21

10

A=PEEK(J):IF (A AND IS

) <>0 THEN RETURN

GOTO3920

L=S+VN*7+6:Q-INT(PEEK<

D/16)

GOSUB3840

RETURN

I>S+VN*7+6:Q=PEEK(L) A

ND 15

GOSUB3920

RETURN

L=AB-4+VN'VL:Q=PEEK(L+

2):LF=S0991+VN

IP A=BU THEN Q=Q+l:IF

(SPACE}Q=256 THEN Q=0

IF A=BD THEN Q=Q-1:IF

{SPACE}Q<0 THEN Q=255

POKE L,1:POKE L+2,Q:P0

KE LF,Q:POKE LP+6,1

AS=STRS(Q)+SPS:IF 0-0

(SPACE)THEN AS«" OFF":

POKE L,0:POKE LF+6,0

GOSUB2110

A=PEEK(J):IF (A AND 16

)<>0 THEN RETURN

GOTO40S0

L=AB-3+VN*VL:Q-PEEK(L+

2) :LF = 50994+VN

GOSUB40G0

RETURN

XA 4160 L=S+21;Q=PEEK(L)+8*PEE

RS 4170

CK 4180

BX 4190

CG 4200

XB 4210

GM 4220

DM 4230

CQ 4240

GP 4250

MR 4260

KX 4270

RF 4280

QX 4290

BF 4300

XH 4310

JA 4320

AK 4330

QP 4340

KD 4350

IF A=BU THEN IF Q<2028

THEN Q-Q+20

IF A=BD THEN IF Q>20 T

HEN Q=Q-20

IF KS="(F7)" THEN IF Q

<2047 THEN Q'Q*1

HI=INT(Q/8):L0-Q-8*HI

POKE L,LO:POKE L+l,HI

AS = STRS (Q)+SPS:G0SUB21

10

A=PEEK[J}:IF (A AND 16

) O 0 THEN RETURN

GOTO4170

L-S + 23:'Q-INT(PEEK[[,}/1

6)
IF A-BU THEN Q=Q+1:IF

lSPACE)Q=16 THEN Q-0

IF A-BD THEN Q=Q-1:IF

(SPACEjQ<0 THEN Q=15

POKE L,PEEK(L) AND 15

POKE L,PEEK(L) OR 16*Q

AS=STRS(Q)+SP$:G0SUB21

10

A-PEEK(J):IF (A AND 16

) <> 0 THEN RETURN

GOTO4260

L=S+23:Q=PEEK[L) AND 1

5

FOR 1=0 TO 3

Q1=Q OR 2]I:K1$-CHRS(1

33+1):IF KS-K1S THEN I

P QOQ1 THEN Q-Q1:GOTO

4370

BX 4360 IF KS-K1S THEN Q-Q AND

(255-2JI)
DR 4370 NEXT I

EK 4380 POKE L,PEEK(L) AND 240

HH 4390 POKE L,PEEK(L) OR Q

QH 4400 AS=S1$:GOSUB2110

ED 4410 RF=1:GOSUB32L0:RF=0

BH 4420 RETURN

PX 4430 L=S+24:Q=INT(PEEK[L)/1

6)

FQ 4440 FOR 1-0 TO 2

QF 4450 Q1=Q OR 2| I:KlS = CHRS (1

33+1):IF KS=K1S THEN I

F QOQ1 THEM Q = Q1:GOTO

4470

HF 4460 IF KS=K1S THEN Q-Q AND

(25S-2fI)
MC 4470 NEXT I

BK 4480 POKE I,,PEEK(L) AND 15

DC 4490 POKE L,PEEK(L) OR 16'Q

GS 4500 AS=S1$:GOSUB2110

JG 4510 RF-1:GOEUB32S0:RF=0

HK 4520 RETURN

XE 4530 L=S+24:Q=PEEK{S+24) AN

D 15

OE 4540 GOSUB3920

QX 4550 RETURN

PS 4560 POKEBO,6:RF-1

FC 4570 GOSUB1240:GETKS:IFKS="

(HOME}"THENGOSUB5130

AQ 4580 K2=VAL(KS):IFK2=VCTHEN

ON K2 GOSUB1070,1090,

1110

GQ 4590 A=PEEK(J):IF(AAND16)<>

0THEN4570

XK 4600 M1-AD:R1-SA:POKEBO,5

GS 4610 WAITJ.16

JA 4620 GOSUB1240:GETKS:IFKS="

[HOME("THENGOSUB5130

EC 4630 K2=VAL(KS)SIFK2-VCTHEN

ON K2 GOSUB1070.1090,

1110

PF 4640 A-PEEK(J):IF(AANDl6)<>

0THEN4620

XH 4650 M2-AD:R2-SA:IFM2>M1THE

N4680

AS 4660 T=M1:M1=M2:M2=T

GR 4670 T=R1:R1-R2:R2=T
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PJ 3240 IF A AND 4 THENAS-AS+" 
J " 

HD 3250 JF A AND 8 THENAS - AS+" 
EXTERNAL" 

FE 3260 IF A-O THENAS-" NONE " 
HH 3279 GOSUB2119:Y-Y+l:IFRFTH 

EN Y-Y-l : RETURN 
FG 3280 A-JNT(PEEK(S+24)/16) : A 

S- "" 
OG 3290 IF A AND 1 THENAS-" LO 

W-PASS" 
SC 3390 IF A AND 2 THENAS-ASt" 

BANDPASS" 
OJ 3310 IF A AND 4 THENAS-AS+" 

HIGH - PASS " 
DH 3320 IF A-a THENA$-" NONE
PC 3339 GOSUB2119 : Y-Ytl:lFRFTH 

ENY-Y-l:RETURN 
AJ 3)49 AS-STRS(PEEK(S+24) AND 

15) :GDSUB211a 
HF 3350 XP-112:YP-68:X-6 : Y-4:R 

C-l:POKEVtZl,l:VN-a 
HG 3360 POKEV+l , YP : XL-XP : XII-XP 

AND 256:POKEV+16,9 : JF 
XH Til EN POKE V"16 , I:X 

L-'(P-256 
XO 3379 POKE V,XL : POKE V"l,YP 
HO 3389 A-PEEK(J) : GET K$:IF K$ 

<>" " TUEN3,"0 
CR 3399 COSUB2159:POKEV , PP : POK 

EV+l , SP(CO) : POKEV+21,2 
55 : POKEV+16,9:RETURN 

AO 3499 IF (A AND 16)<>0 THEN 
ISPACE}IF KS- "" TIIEN3 

'" CM 3419 IF RC<8 THEN ON RC GOS 
UB3580,3670,3750,3790, 
3839,3919,3990:GOTO)38 
o 

RA )4Z9 ON RC-7 GOSUB4029 , 4050 
,4139,4160,4250,4339,4 
4)O,4539:COTO))80 

KC )4)9 IPA<>UP THEN)470 
FR 3449 IPRC-l THEN3389 
MA )450 IFRC-ll THEN XP-l1Z+vN 

·194 : X-6+13 *VN:RC-RC-l 
:Y_Y_4 : YP_YP_)2:GOTO)) 
60 

PP 3469 RC-RC-l : Y-Y - l:YP-YP-8: 
GOT03360 

MG 3470 IF A<>OOWN THEN3510 
AG 3489 IF RC-15 THEN3380 
FII 3490 IF RC - IO TIIEN XP-186 : X 

_11:RC_RCtl:Y_Y+4:YP _Y 
P .. 3Z':GOT03360 

AH 3500 RC-RC+l:Y-Y+l : YP- YP+8: 
GOT03360 

PA 3510 IF A<>RICIIT TIIEN3540 
FR 3529 IF VN-Z OR RC>19 THEN3 

'" 1'10 3530 VN-VN+l : XP - XPtl04:X - X+ 
13 :COTO)J60 

FH 3540 IF AOLEFT THEN3570 
AO 3550 IF VN-O OR RC>19 THEN) ". JH )569 VN-VN-l:XP- XP-194:X - X-

13:GOT0l360 
GE 1579 GOTOl180 
CO )580 L-S+VN·7t2 
JJ 3590 0-PEEK(L)+256*PEEK{L+l 

) 
OA 3690 I£" A-BU THEN IF 0 <4076 

TII EN 0-0+20 
BF 3619 IF A-BO THRN IF 0>29 T 

HEN 0- 0-20 
GS 3620 IF KS - "IF7}" TIIEN IF 0 

<4095 THEN O-Otl 
KH 3630 HI-INTIO/ 256):LO-0-256 

·HI:POKE L,LO : POKE L+l 
,", 

XO 3640 AS-STRS(0)tSPS:GOSUB21 
to 

JX 3650 A- PEEK(J): IF IA AND 16 

) <> 0 THEN RETUR!I 
SX 3660 COT03590 
FE 3670 L- S+VN*7+4 : 0-INT(PEEK( 

LJ/16J 
RJ 3680 POKE L,PEEK(L) AND 15 
AR 3690 IF A-BU Til EN 0 - 0*2 : IF 

(SPACE}0-16 THEN 0 - 1 
MS 3700 IF A- BD THEN 0-0/ 2 : IF 

ISPACElo<1 THEN 0-8 
FA 3710 POKE L, PEEKIL) OR 16*0 
SR 3729 AS-W'FS(OJ : GOSUB2110 
EP 3739 A-PEEK(J):IP IA AND 16 

J <> 0 THEN RETURN 
JA 3740 COT03680 
SJ 3750 L- StVN·7+4 
PO 3760 IF A- BU TIIEN POKE L,PE 

EKIL) OR 4:AS- " ON ":G 
OSU82110 : RETURN 

XM 3770 IF A- SO THEN POKE L, PE 
EK(L) AND 251 : AS - " OFF 
": GOSUB21Hl: RETURN 

KX 37,80 RETURN 
MX 3790 L-S+VN*7H 
HS 380~ IF A-SU THEN POKE L, PE 

EKIL) OR 2 : AS - " ON ":G 
OSUS2110: RETURN 

BB 3810 IF A- BO THEN POKE L, PE 
EKIL) AND 25) : AS-" OFF 
": GOSUB2110 : RETURN 

BS 3829 RETURN 
JX 3830 L-S+VN·7+5:0-INT(PEEKI 

L) /16) 
PH 3840 IF A-SU THEN O- Otl:IF 

{SPACE}O-16 THEN 0-0 
OS 3850 IF A-SO THEN 0-0-1: I P 

(SPACE}0<9 THEN 0 - 15 
SO 3860 POKE L,PEEKIL) AND 15 
SF 3870 POKE L, PEEK (L) OR 16·0 
AR 3889 AS-STRS(0) +SPS :GQSUB21 

" PX 3890 A"PEEKIJJ:IP (A AND 16 
) <>9 THEN RETURN 

JJ 3900 GOT03840 
OH 3910 L-S+VN*7+5 : 0.PEEK(L) A 

NO 15 
EJ 3920 IF A-BU THEN O- O+I:IF 

ISPACE)0-16 THEN 0-0 
KM 3930 IF A-BD TIIEN 0-0-I : tF 

(SPACE}O<O THEN 0-15 
OF 3940 POKE L, PEEK(L) AND 240 
CO 3950 POKE L, PEEK(L) OR 0 
OK 3960 AS - STRS(0)+SPS:GOSUS21 

to 
HP 3970 A-PEEK{J) :IF IA AND 16 

) <>0 THEN RETURN 
IIC 3980 GOT03920 
XP 3999 L-S+VN *7+6 : 0-INTIPEEK( 

L)/16) 
DG 4000 GOSUB3840 
EP 4919 RETURN 
MA 4029 L"StVN*7+6:0-PEEK(L) A 

NO IS 
FE 40)0 GOSUB3920 
RO 4040 RETURN 
KJ 4059 L-AB-4+VN *VL:O-PEEK(L+ 

2) :LF- 5099l+VN 
SS 4060 IF A-SU THEN O- Otl : IF 

ISPACE}0-256 THEN 0-0 
BB 4070 IF A"BD THEN O-O-I : IF 

ISPACE}0<9 THEN 0-255 
JG 4989 POKE L,l:POKE L+2,O:PO 

KE LF , O:POKE LFt6,1 
JA 4090 AS-STRSIO)+SPS:IF 0-9 

(SPACE}THEN AS - " OFF": 
POKE L, O:POKE LF+6,e 

fB 4109 GOSUB2119 
CC 4119 A"PEEKI J ) : IF IA AND 16 

)<>9 TIIEN RETURN 
KG 4120 GOT04060 
PR 4130 L-Aa - 3tVN*VL : 0-PEEK(L+ 

2) : LF-59994tVN 
XJ 4140 GOSUB4~60 
FC 4159 RETURN 

XA 4160 

RS 4179 

CK 4180 

BX 4198 

CG 4200 
XB 4219 
GM 4220 

OM 4239 

CO 4249 
GP 4250 

HR 4260 

KX 4270 

RF 4280 
ox 4299 
OF 4300 

XII 4310 

JA 4320 
AK 4330 

OP 4340 
KO 4350 

ax 4369 

OR H70 
EK 4380 
HII 4390 
OH 4400 
EO 4418 
BII 4420 
PX 4430 

FO 4440 
OF 4450 

IIF 4460 

MC 4470 
aK 4480 
DC 4490 
GS 4500 
JC 4510 
HK 4529 
XE 4530 

OE 4540 
OX 4550 
PS 4560 
PC 4570 

AO 4580 

GO 4590 

XK 4699 
GS 4610 
JA 4620 

EC 4630 

PF 4640 

XII 4650 

L-S+21 : 0-PEEK(L J+8 *PEE 
K IL+1) 
IF A-SU THEN IF 0<2028 
THEN 0-0+20 

IF A-BD THEN IF 0>29 T 
liEN 0-0-20 
IF KS- "{P7}" THEN IF 0 
<2047 THEN 0-0+1 
HI - INT (0/8) : LO - 0- 8*HI 
POKe L,LO:POKE L+l , HI 
AS-STRS (0) +SPS :GOsua21 
to 
A- PEEK(J) : IF (A AND 16 
) <> " THEN RETURN 
GOT04170 
L-S+23fO-lNT{PEEK(L)/1 
6) 
IF A-au THEN O-O+I : IF 
ISPACE}0-16 THEN 0-0 
IF A-SO TlitN 0-0-I: IF 
(SPACE}O<O THEN 0-15 
POKE L, PEEK (L) AND 15 
POKE L,PEEK(L) OR 16·0 
AS-STRS(0)+Sps : GOSUa21 
to 
A-PEEK(,;) : IF IA AND 16 
) () 0 THEN RETURN 
GOT04260 
L-S+23:0-PEEK(L) AND 1 
5 
FOR 1-9 TO 3 
01-0 OR 2TI:KlS-CHRS(1 
33+l) : IP K$-KlS THEN I 
F 0<>01 TIIEN 0-01 : GOTO 
4370 
IF KS-K1S THEN 0-0 AND 

(25S-2P) 
NEXT I 
POKE L, PEEKILJ AND 240 
POKE L, PEEK(L) OR 0 
AS-S1S:GOSUB2110 
RF - l : GQSUB3219:Rp·9 
RETURN 
L- St24:0-tNTIPEEKIL)/1 
6) 
FOR 1- 0 TO 2 
01-0 OR 2Tt:KlS-CHR$ll 
3)tl): IF KS-KlS THEN I 
F 0<>01 THEN 0-01 : GOTO 
44 70 
IF KS-K1S THEN O-Q AND 

(255-2f!1 
NEXT I 
POKE L, PEEK(L ) AND 15 
POKE L, PEEKIL) OR 16·0 
AS - Sl$ : COSUB2110 
RF - l:GOSUB3280 : RF-0 
RETURN 
L-S+24 : 0-PEEK(St2 4 ) AN 
o 15 
GOSUB39211 
RETURN 
POKEBO . 6:RF-l 
GOSUB1240 : GETKS : IFKS- " 
IHOME}"THENGOSUBS 130 
K2-VAL IKS) : IFK2-VC'rIiEN 

ON K2 GOSUB1970,l090, 
1110 
A-PEEK(J):tF(AAND16)<> 
9TIIEN4579 
MI-AO:Rl-SA : POKEBO,5 
WAITJ,16 
GOSUB1240 :GETK$ : IFKS-
(HOME}-THENCOSUB5139 
K2-VAL(KS):IFK2-VCTHE N 

ON K2 GOSUBI070 , l090 . 
1110 
A-PEEK(J) : IF( AAN016)<) 
OTHEN 4629 
M2-AD:R2-SA: I FM2>MITHE 
N4689 

AS 4660 T-Ml :HI - M2 :H2-T 
GR 4670 T-Rl : Rl-R2 : R2-T 
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GS 4680 M2=M2+3:R2=R2+2:IFM2=B

E+NC*3+3THENM2=M2-3:R2

= R2-2

AA 4690 LM=M2-M1:LR=R2-R1

CS 4700 WAITJ,16:POKEBO,B:RF=0

:RETURN

FP 4710 POKEBO,6:MV=BE+NC*3:PV

=AD+LM:NA'fPV-MV)/3:IF

NC+NA>MAORM1»M2THEN479

0

jp 4720 F=M1:T=AD:L=LM:GOSUB20

20

CJ 4730 F=R1:T=SA:L=LR:GOSUB20

20

HM 4740 IFPV>MVTHENNC-NC*NA

RQ 4750 IFLP-7THENLP=6:PP=PP-2

4:POKEV,PP

RA 4760 GOSUB1900

PP 4770 NT [VC)=NC

HG 4780 RF=1:GOSUB2440:RF=0

SB 4790 POKEBO,0:GOTO920

JC 4800 SYS8B:CLOSE15:OPEN15,8

,15,"I0":FORI=1TO500:N

EXT

GOSUB5210:IFETHEN5100

TP-49151:BM-TP-(NT(1)+

NT(2)+NT(3))*3-26

H1=INT(BM/256):Ll"BM-2

56*H1

OPEN2,B,8,FS+"-OBJ,P,W

":GOSUB5090:IFETHEN600

PRINT#2,CHRS{L1);CHRS(

HI);
FORI-A1TOA1+NT(1)*343

PRINT#2,CHRS (PEEK(D) ;

IFSTTHEN5090

BM=BM+l:B=B+l:P0KEBO,B

:IFB=15THENB=0

NEXT:PRINT#2,CHRS(254)

;:BM=BM+1

H2=INT[BM/256):L2=BM-2

56"H2

FORI=A2TOA2+NT(2)*3+3

PRINT*2,CHRS IPEEK(I));

IFSTTHEN5090

aM-BM+L:B=B+l:POKEBO,B

:IFB=15THENB"0

NEXT:PRINTI2,CHR3(254)

;:BM=8M+1

H3=INT(BM/256):L3=BM-2

56*H3

FOR I=A3 TO A3+NT(3)*3

+ 3

PRINTI2.CHRS(PEEK(I));

IFSTTHEN5090

B=B+1:POKEBO,B:IFB=L5T

KM 4B10

CH 4820

BM 4830

JD 4B40

HA 4850

GF 4960

PQ 4B70

JC 4888

KB 4890

HA 490B

PC 4910

GD 4920

FJ 4930

HH 4940

MQ 4950

KE 4960

CP 4970

CP 4980

KE 4990

PF 5000

BC 5010

HF 5020 NEXT:PRINT#2,CHRS(254)

BP 5030 FORI=1TO6:PRINT»2,CHRS

(1);:NEXT

SH 5040 PRINTt2,CHRS(Ll)CHRS{H

1)CHRS(L2)CIIRS(H2)CIIR5

(L3)CHRS(H3);

GQ 5050 CLOSEZ

EM 5060 SVS50B73,FS+".SHD",B,5

0320,50344

GC 5070 X=0:Y=20:AS=S1S+SPS+SP

S:GOSUB2110:Y-21:GOSUB

2110

MD 5080 CLOSE15:POKEBO,0:SYSFS

:GOTO600

EK 5090 INPUT#15,E,ES:IFRFTHEN

RETURN

HR 5100 IFETHENCLOSE2:X=0:Y-28

:A5="ERROR - "+ES+MS:G

OSUB2U0

KE 5110 IFETHENPOKE198,0:WATT1

98,1:GOTO5070

DC 5120 RETURN

RQ 5130 AD=BE:SA=BS:LP=0:PP-32

:POKEV,PP:GOSUB1900:GO

TO1200

MJ 5140 X=0:Y=20:AS-"CLEAR THI

S VOICE: ARE YOU SURE?

rl:GOSUB2110

AF 5150 GETKS:IFKS=""THEN5150
EH 5160 IFKS<>"Y"THEN5180

GM 5170 AD=BE:SA=BS:LP=0:PP=32

:POKEV,PP:NT(VC)=0:NC=

0:GOSUB1900

BK 5180 X=0:Y-20:AS=S1$+SPS+SP

SIGOSUB2110:POKEAD+4,E

S

AP 5190 S=50320:A=S+ [VC-l)"7 + 4

:POKEA,PEEK[A)AND254

PB 5200 GOTO920

FM 5210 CLOSE15:OPENl5,8,15

MF 5220 IFK$="E"THENOPEN2,8,2,

FS+".EDT":IHPUTI15,E,E

S
MX 5230 IFE=0THENE=1:ES-"FILE

(SPACE}EXISTS"

FR 5240 IFE=62THENE=0

KQ 5250 IFKS=""THENOPEN2,8,2,F

S+".EDT":GOSOB50 90:GOT

05310

XJ 5260 IFKSO"O"THEN5310

HC 5270 OPEN2,B,2,FS+".OBJ":IN

PUT(15,E,ES:IFE-0THENE

=l:ES="FILE EXISTS":GO

TO5310

JB 5280 IFE=62THENE=0

XJ 5290 OPEN3,8,2,FS+".SND":1N

PUTU5,E,E$:CLOSE3:IFE

=0THENE-1;ES="FILE EXI

STS"

MB 5300 IFE"62THENE=B

RR 5310 CL0SE2:RETURN
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C62B:3F

C630:00

C63B:00

C640JC0

C648:60

C650:7F

C65B:CC

C660:FC

C668:3F

C670100

C678:00

C680:00

C6B8:00

C690:3F

C69B:FD

82

F2

F3

C5

CE

C5

4C

F0

6D

00

A3

A4

D0

CD

CD

64

05

90

9D

06

00

00

F8

00

00

C0

FF

01

00

18

F8

F8

00

C0

FF

01

00

00

00

FF

3F

9D

CF

CF

AD

53

C3

55

CF

Fl

BD

C5

C5

03

F4

F5

A2

9D

05

30

E8

00

00

00

DB

00

0F

C0

FC

00

60

18

DB

00

0F

C0

FC

00

00

00

FC

FF

A0

D0

D0

58

C5

FF

C5

8D

CF

AA

AD

EE

EE

CF

CF

00

40

9D

06

E0

00

E0

00

00

CC

FF

IF

00

00

E0

60

18

CC

FF

IF

00

00

00

00

3F

FA

82

0A

02

C5

CE

D0

IB

F4

8D

92

A3

A6

A7

D0

D0

3D

05

E0

9D

19

00

00

D8

00

00

C0

FF

00

00

7F

D8

60

00

C0

FF

00

00

00

00

FF

3F

AD

AD

58

C9

SB

CF

AD

CF

F5

9D

C5

C5

C5

DA

D2

F0

9D

05

58

D0

00

00

00

CC

00

IF

80

00

00

F8

18

CC

00

IF

80

00

00

00

3F

FA

FF

58

59

60

FF

CS

CE

A3

AD

CF

5D

D0

AD

AD

AD

58

04

68

9D

06

DD

00

F0

00

00

CC

FF

0F

00

18

F0

60

18

CC

FF

0F

00

00

00

FF

3F

FD

C5

CS

CE

D0

AD

5C

C5

A4

78

6D

03

A6

A3

A4

60

9D

05

0B

9D

60

00

00

DB

00

01

C0

FF

00

60

IB

D8

60

01

C0

FF

00

00

00

F8

FF

3F

D2

16

DF

Ffi

DD

24

95

CB

F9

92

01

D2

FD

30

49

F4

DD

38

3D

91

84

DD

73

EB

73

81

7F

9D

56

28

0E

3F

B3

Cl

BF

DD

06

0E

0C

BB

D9

C6A0:FF

C6A8:3F

C6B01FD

C6BB:00

C6C0:82

C6CB:FF

C6D0:BA

C6Da:FB

C6E0:A6

C6E8:FF

C6F0:F7

C6F8:7D

C700:E0

C708:02

C710IE8

C718:00

C720:03

C728:00

C730:00

C73B:S1

C740:00

C748:00

C750:A2

C75B:CA

C760:9D

C76B:DD

C770:F7

C778:0B

C780:00

C788:02

C790:A3

C798:03

C7A0:C7

C7A8:C7

C730:D4

C7B8:8D

C7C0:C7

C7CB:D5

C7D0:0D

C7D8:00

FA

FF

0A

20

B7

20

FF

A5

14

20

B7

02

0E

D0

E8

FF

2E

00

20

01

FF

FF

06

10

02

87

60

20

80

02

8D

A9

58

C9

C7

27

C9

C7

03

00

3F

FD

AA

FD

A6

9B

20

15

A4

FD

00

D0

90

38

E0

00

2E

01

IE

01

00

00

BD

F7

D0

C7

0B

00

00

02

14

00

60

05

AE

D0

07

4C

0E

00

FF

3F

AA

AE

22

B7

E9

85

15

AE

A2

9D

Fl

E9

0E

FF

00

01

IE

01

FF

FF

72

A2

CA

9D

0B

38

38

02

03

BD

EE

90

D5

EE

90

31

06

00

FD

FF

05

20

A4

A9

C6

FC

A9

20

00

02

60

18

90

00

00

00

■IE

01

00

00

C7

0D

10

28

0B

00

00

02

A9

D4

D4

ID

C7

D5

05

EA

03

00

3F

FA

55

9E

23

02

A5

20

FB

9E

A9

D0

A2

9D

Fl

FF

00

01

01

01

FF

FF

9D

BD

F7

D0

0B

50

B0

02

C7

C7

C7

A9

BD

C7

A9

06

00

00

FF

3F

55

AD

20

AS

14

E9

4C

AD

18

E8

00

02

60

00

02

00

01

00

00

00

F9

79

A2

CA

0B

00

00

78

8D

8D

AD

00

CD

AD

00

0E

00

00

FA

FF

00

20

BD

20

85

C6

D8

4C

18

E8

BD

D0

00

FF

00

20

01

BF

FF

FF

07

C7

06

10

0B

68

02

A3

15

D5

D4

8D

C7

D5

3D

03

00

00

BC

F3

E7

EF

24

14

D8

CB

5B

4C

81

C7

FF

7E

58

A7

86

0C

65

84

CF

D7

41

94

Bl

B5

CB

C2

75

AC

A4

A3

IB

55

68

E0

EC

60

El

68

B

"She hadbig
brown eyes,

and
leukemia?

"Andrea was in preschool with
my son.

"One day they rushed her lo the

hospital with leukemia. She needed
blood urgently, so I went iin<i gave...

Shcs in remission now, but every
couple of months I go and give blood.

"Because 1 know someone elseS
Andrea may need it."

When was the last time you eare
blood?

Blood. Give a little, so someone can live.
Ni[,,,',*l Ml.'.I V",^.]lo IJuLjMiui Pron-ini

COLOR RIBBONS & PAPER

RIBBONS: Red, Blua, Grn.. Brwn., Purple, Yol

RIbboni PttoEidi

Brottar Ml109

C rtoh Prowrrtor Ji.

Ciluen 1200/1800

Commodore MPS 601

- MPS 802/1526
-MPS 803

■MPS 1000

. MPS 12OO:i2b0

■ IMS

Epion MXB0O800

C'lds:j 82/92

Okklete 1B2/192

Panaionic K-XP 1080

Seikoihe SP 800/10CO

Sim SG10

Slai NXIOiNLIO

Si.-r NX1000

Slat NX1000C - 4C

4.95

7.00

5.00

4.60

6.25

4.96

3.95

6.00

8.50

3.75

1.75

6.50

6.75

6.25

1.75

5.00

4.50

-

T-SHIRT RIBBONS (hut Trirafw 1 -

Coto

5.95

9.00

6.00

5.25

7.26

E.95

4.95

6.00

8.00

4.26

2.25

7.50

7.75

fl.50

2.25

6.00

5.50

a.75

HMt

DllliH

7.00

-

7.95

5.75

7.00

6.75

7.95

-

6.75

4.50

8.00

-

7.95

4.50

7.96

6.75

-

Had, Blue, Grn.,

Brwn.. Pufple, Yel., Blk. Call For Price S Aveilabilily.

COLOR PAPER
BRIGHT PACK -100 SheeU/50 «K\

Blue, Grwn, Yellow. 9 1/2 x 11

color: Red,

- til.SO/pk.

PASTEL PACK-200 Sh»eltJ50 e»ch color:

YeUow, Blua, Ivory. 9 1/2 x 11 - 111.90/pk.

COLOR BANNER BAND PAPER - 45 li /ro'l- S!) 'J!Am

For r.l.ljons & [»p*r not liMf J lExivi

avail, Prtci A tp*c. subject to changi

order I2S.0O. Mln. SfiH S3 W m.n

, call for pf cc &

vr/onotice. M.n.

Vila. MC. COD.

RAMCO COMPUTER SUPPLIES
P.O. Box 475, Mantsno, il 6096O U.S.A.

(US) BOO-522-6922 • (Canadal

815-468-8081

900-621-6444

Circln Render Service Numbtr 193

Printer Ribbons «*
Prlnler 3 8 12

Brolher M1009, M1109 5.65 4.65 4.15

Clllzen 1Z0Q. 180D 5.75 4.75 3.99

Commodore MPS 801 4.99 3.99 3.45

Commodore MPS 602/1526 S.99 4.99 4.25
Commodore MPS B03 5.65 4.65 4.IS

Commodore MPS 1200/1250 ... 5.75 4.75 3.99
C. rtoh Prowrilsr Jr. 6.99 5.99 5.45
Epson FX/MX/RX80, FXJLX BOO . 3.99 2.99 2.40

NEC Pinwiter 2200 6.99 5.99 5.25

OkiOata 80/82/33/92/93 2.99 1.99 1.25
OkidflU ML 182/1B3/192 5.25 4.25 3.75

Panasonic K-XP 140(1524/1540 .. 6.99 S.99 5.25

Panasonic K-XP 108O/109O 5.25 4.2S 3.75

Seikosha SP 800/1000/1200 .... 5.75 4.75 3.99
SiaiSGIO 2.99 1.99 1.25

Siar NX10, NL10 4.99 3.99 3.50
Slar NX1000 5.75 4.75 3.99

Quality Diskettes
(Bulk-packed 5.25" DS/DD)

Grand Nime 25 50 100

9ASF (Black) 44 .41 .38

KAO (Black) 45 .42 .40

KAO (Dark BIjb) 49 ,45 .42

Other Products
Diskette Holdor (Holds 75 disks) J4.95

Disk Drive Cleaning Kil (12 Cleanings) $3,25

Disk Nolcher (Use bolh sides of a disk) ... .£4.95

Order Info:
All o'doia thipped game or next busirteae day. Thorp

■. an i' .;■ i i'il-.-<.■■•■.,iwi.ji,t< k.ir],rii( i ?L.n?i]ii of S3. PleHBG

.[ 1 1 ,in if! ' !i,ri.]l '.fiil ;: ' ji'Ii.l:i;,i i.rCl fi'' Ij riDbOnS (Of

fraction). £1 per 50 dlikAttes (or 'r.iciion]. Si per disv

IioWer. ant) ZS« par disk dnve cloaner or disk nolcher
Ordars sen! UPS ground (UPS 2nd Day Air and FMaml

Express available—please call tot details).

American Micro Supplies
6473 Crater Lake Hwy. ^^^

Central Point, OR 97502 E3

800-678-5576 cg,6
aider Service Number 117

COMPUJEVs Gazette April 1990 47

CHo : e4 C, " " .. '0 "- C7 .. 
CHB:4' " 80 " C7 '0 lA C7 .C 
C420:pg SA AD 25 C7 " 2C 18 3l 
C428 : AD " C. 60 34 C7 80 " lA 
C430:C4 AD 9F C. " " 80 91' CD 
e4lS : C 4 " 28 C7 ' 0 28 C7 C9 C8 
CHO:0G 90 " AD 25 C7 " 01 cr. 
CHB : ac 25 C7 A9 " 80 28 C7 Cl 
C450 :4C 7C C. 38 ' 0 " C. ED 9A 
C458:14 C7 80 " C. AD 9F C. 6A 
C460 : £9 00 80 9F C. " 28 C7 .. 
C46 8:AO 28 C7 C, " " '0 AD Al 
C470 : 25 C7 49 '1 80 25 C7 A9 Fl 
C 478 :00 80 28 C7 Al oo BD " .. C48 9 :C 4 '0 oo D' " " l' " " C488 : F5 ,, ' 37 ss '1 . C 31 EA )0 
C490:4E lC .. '0 41 3S CC 18 81 
C498 : 16 PF " " 3S CC CF 22 B' 
C 4Ml: 2" "E .. 3S CC " 70 FO 77 
CU8: 2P A2 " BD " CS 90 C" 29 
C4 BO : 1l2 '0 " " " P.O .. " " C 4B 8 : P2 A2 " BD 38 C6 90 4" " C4CIl: "3 '0 C. " " " .. " 57 
C 4C8 : P2 '0 B' 03 " " 80 BE '0 
C 40 0:" 3 '0 FE " ' 0 BB 03 " B' 
C408 : BF '0 BD OJ '0 f B " '0 " C 4EB : eB " " OF '0 " " 80 7C 
C4E8 : P8 03 Al " BD 18 C6 90 FE 
C4PB : IiIB " " " .. " 1:'5 69 38 
C4 P8 :78 A9 31 '0 14 " A9 EA 13 
C51J0 : 80 15 " A9 oo '0 1. 0 4 CO 
C508 : 58 " 78 A9 )1 '0 14 1i13 6C 
C510 : A9 " 80 IS " A9 1iI0 80 7A 
C518 : 18 D' A9 J7 os ' I 58 4C SA 
C520 : Jl EA 78 I. AD 58 C5 80 77 
C52B : P2 CF AD 59 CS 80 1:') CP 88 
C5JIJ:AO 58 CS 60 ro CF 80 58 72 
C5JB : C5 AD 59 CS 60 Fl CP 80 1:'9 
C5 41J: 59 C5 I. AD " C5 60 FO 85 
C54B:CP BD SB CS AD SC C5 60 BE 
C55IJ : Fl CF '0 SC CS Al 00 aD a6 

"She had big 
brown eyes, 

the 
cutest laugh

and 
leukemia': 

"Andrea W:IS in preschool wilh 
my .... 

"One dJy they rushed her 10 the 
hospital with l~. She oro.k-d 
bloOd ~tly, so I weill wxl g;t\'I: ... 
~ in remission 1'lIJ\'o', but ~ 
/XA.I~ months I go and pvc b cod. 

, use I kna.v someone eJ.seis 
AndJC3 may need iL" 

\Yhen was the last time}'OU g2''e 
Wood' 

Blood. Give a Uttle, so someone can Jive. 
No,iuNlloIoo.ol_~ .... I'qr_ ....... -........... __ .. _._---.. ,_._---

eSS8 :9E 82 '0 .. 82 '0 sa CS 02 
C560:CO F2 CF 0' " ,0 59 CS 16 
C568 : CO F3 CF D' " sa " C, OF 
CS7iI:58 CS AD sa CS C, FF 0' FA 
C578: 9 3 C, 59 CS C, sa CS AD DO 
C589 : 5B CS C9 FF 0' CF C, SC 24 
C588 : CS .C 55 C5 18 AD Al CS 95 
C59 0:60 " CF 80 F4 CF '0 M C8 
C598 : CS 60 n CF 80 F5 CF 78 F9 
C5" 0:A2 .. BD M 82 '0 SO 60 92 
CSAB : EE Al CS ' 0 , ) CS 0 ' " '1 
CSB9 : EE " CS " " CS AD " 02 
CSBB : CS 0 ' " " A7 CS AD Al FD 
CSC0 :CS CD F4 CF D' 0' AD "4 " CSC8 : CS CD F5 CF D' 02 sa " 49 
CS09 : A9 .. Al oo '0 " .. '0 F< 
C508 :18 " '0 .. " '0 68 " DO 
C5£1I : 90 " " '0 " " 90 " 8 38 
C5E8 : 06 '0 30 " '0 58 06 90 3D 
C5PO : 86 " " " l' 0' 00 60 91 
C5P8 : 60 " .. .. 611 60 oo oo .. 
C600:CB " .. " oo " " " DO 
C60B:00 " .. .. DB "" .. D' 73 
C619 : "IJ .. D' oo 00 CC " " 'B 
C618:CC oo oo CC .. oo CC '1 73 
C62 B: FC C, OF FF C. IF FF C, .1 
C62B : 3P FF C, IF FF " " FF 7F 
C6JB : BB 'I 'C " oo oo .. " '0 
C6J8 :1l0 .. .. .. oo .. I' " 56 
C641i1: C IJ I. " " 7F " FO I. 28 
C648 : 69 " I. " D' 18 " 08 " C659 : 7P " D' I. " CC 18 " 3F 
C658:CC 'B " CC oo oo CC '1 B) 
C660 :FC C, " FF C, l' FF C. Cl 
C668 : ) P FF C, IF FF " " FF BF 
C670 : IJO 'I FC " " oo oo " DO 
C678 : IJO .. .. .. .. .. " " " C68 0 : IJIl oo oo oo " .. oo " " C688 :IJO .. .. .. oo 3F FF " 'C 
C69IJ : JF FF FC 3F FF FA 3F FF BB 
C69B : FO 3F FF FA 3F FF FD 3F 0' 

COLOR RlBBOIISa PAPIR 
!UNOHS: Red. Blue, Gm~ Brwn .. Purple. ~I. - -.... - Cob .... -8rothtr MU09 4.95 5.95 '.IX) 

C. IIcIh ProwrlI. M. ' .IX) ,.IX) 
0tilWI '200(1800 ,.IX) ,.IX) 7.95 
Commodcn MPS 80' .... 5.25 U5 

• MPS 802I152e e.25 7.25 
• MPS 803 U5 US '.IX) 
• MPS 1000 J .n 4.95 e.7S 
• MPS '2()(){12SO '.IX) ,.IX) 7.95 
. 1525 .... ,.IX) 

Eptan MX8O/U800 3.75 4.25 8.75 
Okld~ 82192 1.75 2.25 4.50 
0kicIm 1821192 .... , ... ' .IX) 
PInuanic ,,·XP 1080 e.'5 7.75 

....... 5P """""' 5.25 .... 1.B5 
S~ SGMl 1.75 2.25 .... 
S~ HXIO/NlIO ,.IX) ,.IX) 7.15 
S~HX)()()() .... . ... 11.15 
S~ HXKlOOC - 4C 8.75 

T~ II1YOHIIHMt f_hll - Red. Ellul. Grn .• 
Bnm .• Purple. Y .... BIk . Cell FoI Prlel • AVIII,bUllY. 

COLon PAPER 
BRIGHT PACK- 200 ShetlI/SO nch~: Red. 

81 .... GINn. YlIow. 9112 ~ 11 - "LBO/pl<. 
PASTEL PACX-200 ShfttI/50 nch color: PInk. 

Yllow. BIut. Ivory. 8 ' /2 ~ II _ I1I .BO/pI<. 

COlOA IAMrlEJlIIAMlPAI'Pt - 45ftJrol- 'U5IM. For_._ ..... .. I ... _ .c .. IOI~. 
...... Pric •• _ • ....;.cliO ~ w/o .... 1Ic • . Min. 
_ J2S.OO. Min. SIH n .50 ..... VI ••• MC. coo. 

RAMCO COMPUTER SUPPfJES 
P.o . 80" 475. MlO'It_. IL 60950 U.S.A. 

(USI800.522·6922 • (Clnldl) 8()()'621 ·5444 
815·468·808 I 

CIrcI. A_ s.rnc:. H...- '83 

C6AO FF " lF " FD lF " FA BC 
e6AS lF FF FD IF FF FA 3F FF Fl 
C6B9 PO " .... AA " 55 55 oo " C6B8 : 1iI0 " FD " " " '0 " EF 
C6CIl : 82 " " 22 " 2J " 80 24 
C6CB: 1"F " 9B B7 A9 82 AS " 1. 
C601l : BA FF 28 " C6 AS 14 95 08 
C60B:FB AS I S ss FC " " eli en 
C6E9 : A6 14 A4 15 A9 FB .C 08 SB 
e6tB: PI" " FD AE " " AD 4C 4C 
e6FII : 1"7 B7 .. Al oo A9 18 18 81 
C6F8 :7 D 82 0 ' '0 82 0' " £8 C1 
C790: £9 " " Fl " Al oo BD FF 
C798 : 112 0' J8 " 18 '0 82 0' " C7U:EB " " " " Fl " oo sa 
e7ls: 00 " oo FF oo FF " FF A7 
cnl! : 113 " " oo oo " 82 oo " C728:"" " 01 .1 " 01 " 20 .C 
C7l0:"0 20 l' l' " 'I .1 'I 6S 
C738 : "1 .1 .1 .1 01 'I oo BF .. 
C746:61l " .. FF oo " .. FF C, 
C748:91l FF .. " oo FF " FF 07 
C750:A2 " BD 72 C7 '0 F9 " 41 
C7S8 : CA I' F7 Al '0 BD 79 C7 " C7 61l: 90 " D' C, l' F7 Al " Bl 
C768:ao 87 C7 '0 28 D' C, 1. as 
C77" : F7 " .. 'B " 'B " DB CB 
C778: "8 20 .. 38 oo " .. " C2 
C780 : 60 " .. " oo B' .. " " C788: 02 " 02 " " " 78 A9 AC 
C79\J:A3 80 14 03 A9 C7 '0 15 " C798: 93 ., .. '0 D. C7 80 OS Al 
C7A0: C1 58 " " D' C7 '0 D' lB 
C7A8 : C7 C, " " 10 A9 .. '0 55 
C7S0:04 C7 " OS C7 BD CD C7 " C7B8:80 27 D. " os C7 ' 0 OS " C7CIl : C7 C, " " " A9 .. '0 'C 
C7CB:D5 C7 .C 31 " " " 03 " C701J :IJO " " " 03 " os " '1 
C70S: 110 .. " " " " " " " G 

Printer Ribbons .".,. 
Pflnlf:r , • 12 
8f0l1l&r MIOO9. MII09 ••.•.•.•.• 5.65 4.65 4.15 
Citizen 1200. 1800 •.•.•.•.•.• 5.75 4.75 3.99 
Conuncxiore MPS 80' •••.•.•.• 4.99 3.99 3.45 
ComIlllXklN MPS 802/15.26 ..... 5.99 4.99 4.25 
ComllllXklN MPS 803 . . . .... . . 5.65 4.65 4.15 
Commodore MPS '2OOt'125O .•.. 5.75 4.75 3.99 
C. lIoh Prowriter Jr ............. B.99 5.99 5.45 
Epson FX/MX/RXBO, FXIlX IlOO . 3.99 2.99 2.40 
NEC Plnwr~er 2200 • .. ..... ... 6.99 5.99 5.25 
QQdata 11M12I!I3IU2I93 .•. •... . . 2.99 1.99 1.25 
()kIcUta ML '8211831192 •.•.•... 5.25 4.2S 3.75 
Panuonlc I(·XP ,4Of1S2411540 .. 6.99 5.99 5.25 
Panuonlc I(·XP '0II0i1090 . . ... . 5.254.25 3.75 
SeikolNo SP 8OOfI00CIf1200 .. 5.75 4.75 3.99 
Star 0010 ....•.•............ 2.99 1.99 1.25 
Sial' NX,o, N110 .............. 4.99 3.99 3.50 
Star NX1000 ................. 5.75 4.75 3.99 

Quality Diskettes 
(Bulk·pilCked 5.25' 05100) 

Bn.nd Hlml " " 10. 
BASF (l3*:k) .•.•.•.......... ... . ., ." KAO (Bilek) ..•.•••••....•.•.• . 45 .42 ... 
KAO (Oarl( Blue) ..•. .., " .42 

Other Products 
Dl$kene Holder (Hold. 7SIII.Ics) .•.•.•..• . $4.95 
Disk Drive Cleaning KI1 (12 Cleanings) ..... $3.25 
DIsk NoIctllr (UN bOItI sidn 01 a lIit11) ..•. $4.95 

Order Info: 
AI oro.tIl/IIpped ....... 01 "'" busInen CIt,. n.... 

11 ... _ PI~CIWgol 01 I.l. PI .... 
acid In 8ddIIlonaI of " per II ItiIonI 01 
1r1Cllolo). .,:; 50 ~ 1rIoeIion). " per :J: 
I'dc»r. wad PM diII<.".... _ 01 diU; ncccr..r. 
00-."", UPS ground (lPS 2nO 01, All and F_II 
E:opreu ...aiIaIlII_pleue ClllIOI deIIiIo). 

American Micro Supplies 
6473 Crater Lake Hwy. 

M Central Point. OR 97502 E3 
800·678·5576 ""'. 

eln:le A_ ..... H"'- 117 
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FERNANDO BUELNA SANCHEZ

Push your computer to the limit

with this outstanding, full-

featured assembler for the 64.

Now you'll be able to write

machine language programs

more quickly and easily than

ever before. Because of the size

and scope of this article, we've

divided it into two parts. This

month, we introduce you to the

assembler and show you the

basics ol Its use. Next month,

we'll cover all its commands in

detail, including many

examples.
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A MACHINE LANGUAGE
ASSEMBLER FOR
THE 64
PARTI

^k assent is a two-pass as-

Bsembler that contains
I many features and com-
Bmands normally found
Bonly on commercial as-
W semblers like the Commo-
^hdore Macro Assembler,
I Buddy 64, or Merlin64.
I This versatile assembler
I can assemble to memory,
I to disk, or to both. And, if
H you want to check the

^^ syntax of your source pro
gram, Bassem can assemble without cre

ating any code at all. In addition, Bassem

has commands that make programming

quite convenient. For example, FLP

gives you easy access to floating-point

values, and OPZ gives you precise con

trol over zero-page addressing.

Although it has a wealth of com

mands, Bassem's most powerful feature

is its ability to work as an extension of

the 64's operating system. To the more

than 150 commands supported by

BASIC 2.0, Bassem adds assembly con

trol commands, disk commands, edit

ing commands, and 6502 machine

language instructions. And, because it

runs within the BASIC environment,

you can use the built-in screen editor to

enter and edit your programs, and you

can use BASIC'S commands to control

how your programs assemble. For ex

ample, you can use IF-THEN state

ments for conditional assembly or FOR-

NEXT loops to generate tables.

Getting Started
Bassem is written entirely in machine

language (ML), so you'll need to use

MLX, the machine language entry pro

gram found elsewhere in this issue, to

type it in. When MLX prompts you, re

spond with the vahjes given below.

Starting address: 87DE

Ending address: A005

When you've finished entering the

data, be sure to save a copy of the pro

gram to disk before exiting MLX.

To use Bassem, load the program

with a statement of the form LOAD

"filename",8,\, where filename is the

name you used when you saved the file

from MLX. Next, type NEW and then

enter SVS 34782. Bassem installs itself

and then displays a startup message.

Also listed at the end of this article

are four example source programs writ

ten using Bassem. Because Bassem runs

in the BASIC environment, you can en

ter these programs as you would any

other BASIC program.

To do so, first run Bassem; then

load and run The Automatic Proofreader,

also found elsewhere in this issue. A

typing error in Bassem or one of the ex

ample programs could cause your com

puter to lock up, so be sure to save a

copy of each program to disk before

you attempt to run it.

The Examples
To execute the example programs, you

must assemble them with Bassem. The

first two examples, Directory and

Screen Saver, assemble directly to

memory and can be executed immedi

ately after the assembly finishes. The

third and fourth example programs are

two halves of the same program; they

assemble to disk as a single ML pro

gram. To execute the resulting program,

you should load the file from disk and

then SYS to it.

To execute the machine language

code generated from Directory, type

SYS 49152. The directory of the disk in

drive 8 will be displayed. You can

pause the display by pressing one of the

SHIFT keys; releasing the key contin

ues the display.

The machine language routine gen

erated from Screen Saver has two entry

points. The first, accessed by typing SYS

49155, saves the current screen into a

buffer. The second, accessed by typing

SYS 49152, restores the screen from the

buffer. You'll notice that the source code

for this example uses FOR-NEXT loops

to generate the code for the screen save

and restore routines. This method of

moving values from one area to another
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assem is a two-pass as
sembler that contains 
many features and com
mands normally found 
only on commercial as
semblers like the Commo
do re Macro Asse mbler, 
Buddy 64, or Merlin64 . 
This versatile assembler 
can assemble to memory. 
to disk, or to both. And, if 
you want 10 check the 
syntax of your source pro

gram, 8assem can assemble without cre
ating any code at all. In addition, Basstnl 
ha~ command~ that make programming 
q,ulte convenient. For example. FLP 
gIVes you easy access to floating-point 
values. and OPZ gives you precise con
Iro1 over zero-page addressing. 

Although it has a wealth of com
mands, Bassem's most powerful feature 
is its ability to work as an extension of 
the 64 's operating system. To the morc 
than 150 commands supported by 
BASIC 2.0, Bassem adds assembly con
trol commands, disk commands, edit
ing com mands, and 6502 machin e 
language instructions. And, because it 
runs within the BASIC environment, 
you can use the built-in screen edilor to 
enter and edit your programs, and you 
can use BASIC's commands to control 
how your programs assemble. For ex
ample, you can use IF-THEN state
ments (or conditional assembly or FOR
NEXT loops to generate tables. 

GeUlng Slartad 
Btustm is written entirely in machine 
language (ML), so you'll need to use 
MLX, the machine language entry pro
gram found elsewhere in this issue, to 
type it in. When MLX prompts you, re
spond with the vakles given below. 

Stutlng olddren: 870E 
Ending ol ddrus: ADOS 

When you ' ve fini s hed entering the 
data, be sure to save a copy of the pro
gram to disk before exiting MLX. 

To use Bassem, load the program 
with a statement of the form lOAD 
"filtuame",B, I, where file/tame is the 
name you used when you saved the file 
from MLX. Next, type NEW and then 
enter SYS 34782. Basstm installs itself 
and then displays a startup message. 

Also listed at the end of this article 
are four example source programs writ
ten using Bustm. Because Bassem runs 
in the BASIC environment, you can en
ter these programs .. 5 you would any 
other BASIC program. 

To do so, first run Bassem; then 
load and run Tht Automatic Proofreader, 
also found elsewhere in this issue. A 
typing error in Basstm or one of the ex
ample programs could cause your com
puter to lock up, so be sure to save a 
copy of each program to disk before 
you attempt to run it. 

TIle Examples 
To execute the example programs, you 
must assemble them with Ba5sem. The 
fi rs t two exa mp les, Dire ctory and 
Screen Saver, assemble directly 10 

memory and can be executed immedi
ately after the assembly fini shes. The 
third and fourth example programs are 
t\':o halves of the same program; they 
assemble to disk as a single ML pro
gram. To execute the resulting program, 
you should load the file from disk and 
then SYS to it. 

To execute the machine language 
code generated from Directory, type 
SYS 49152. The directory of the d isk In 
d rive 8 wil l be displayed . You can 
pause the display by pressing one of the 
SHI FT keys; releasing the key contin
ues the display. 

The machine language routine gen
er~ted from Screen Saver has two entry 
POlOts. The first , acct!SSed by typing SYS 
49155, saves the current screen into a 
buffer. The second, accessed by typing 
SYS 49152, restores the screen from the 
buffer. You'll notice that the source code 
for this example uses FOR-NEXT loops 
to generate the code for the screen save 
and restore routines. This method of 
moving values from one area to another 



is by far the simplest and fastest, but it

requires too much memory and is too in

flexible to be of any practical use. It's

presented here to illustrate how well

Bassem and BASIC work together.

The third and fourth example pro

grams represent two halves of the

source code for one program. We could

have combined these two into a single,

larger file, but we wrote them separate

ly to show you how to handle multiple

source files with Bassem.

To assemble these files, load the

first part, Split Source Part 1, and run it.

Bassem assembles this file and then

automatically loads and assembles Split

Source Part 2. Bassem writes the object

code for these two files to disk as a

machine language file with the name

SPLIT. To execute the resulting ML file,

type LOAD"SPLIT",8,1 and press RE

TURN. Once the program has loaded,

type NEW to clear BASIC'S pointers.

Then type SYS 49152 to start the

program.

When you first execute it, the pro

gram changes the border color to gray.

It prints a message onscreen one word

at a time when you press one of the

SHIFT keys. Each time you press

SHIFT, a new word appears on the

screen. Once the message is complete,

the program creates a clever interrupt

effect in the border of the screen and re

quests that you press the space bar to

continue. When you press the space

bar, the screen returns to normal and

the program ends.

Using the Assembler

The first step in creating a machine lan

guage program is entering the source

code. With Bassem, this is done using the

familiar BASIC screen editor. You sim

ply enter each line of code with a line

number as you would a BASIC program.

For example, the source code for a sim

ple program to change the screen border

color to cyan might look like this:

10 WRT 1: SET SA000, SB0OO: BAS $C000

20 PASS 1:' BEGIN ASSEMBLY

30 -BORDER - $D020

40 -COLOR - 3:' THE VALUE FOR

CHAN

50 -START LDA #-COLOR: STA

-BORDER: RTS

M PASS V END ASSEMBLY

In line 10, the WRT command tells

Bassem to write the machine language

to memory, the SET command estab

lishes the label buffer, and the BAS

command sets the starting address for

the program. (If you don't understand

what's going on, don't worry; we'll dis

cuss each of these in more detail later.)

The PASS 1 command in line 20 tells

the assembler that the following lines

should be assembled. Bassem continues

assembling commands until it encoun

ters a PASS 2 command (line 60). As

you may have guessed, the text imme

diately following the PASS 1 command

is a comment; Bassem treats the ' char

acter as a REM statement.

Lines 30 and 40 assign values to

the labels BORDER and COLOR. Bas

sem labels are always preceded by a "

(left-arrow character) and can be up to

40 characters long. They can contain

letters of the alphabet, numerical digits,

and the decimal point. They may also

contain BASIC keywords and reserved

variables. Some examples of valid la

bels are THIS.IS.A.LABEL, PRINT

OUT, and 3RD.JMP.

There are two ways to assign a val

ue to a label. As you can see in lines 30

and 40, you can assign a value to a label

using the assignment {=} command.

When defining labels this way, you can

use hexadecimal (base 16), octal (base

8), binary (base 2), or decimal (base 10)

constants or expressions. Hexadecimal

values must be preceded by a $ charac

ter; octal values, by an &; and binary

values, by a % character. Decimal values

are the default and require no prefix.

When you use an expression to de

fine a label, you must abide by a few

rules. First, with one exception, the ex

pression must be a valid BASIC expres

sion. The exception is that you can use

hexadecimal, octal, and binary con

stants in the expression. Second, Bas-

sem must be able to evaluate the

expression during assembly. For ex

ample, the expression can't be based on

the contents of the accumulator, be

cause Bassem has no way of knowing

what will be in the accumulator when

the program is run.

The other way to give a label a val

ue is to place it in front of a 6502 mne

monic. Line 50 contains an example of

this method. Labels used this way take

on the value of the program counter.

This value corresponds to the address
of the instruction. For example, in line

50, the LDA instruction is at location

$C000 (49152), so the label START has

a value of 49152. Placing a label on a

line by itself immediately before a line

containing an opcode produces the

same result.

Line 50 demonstrates one more

feature of Bassem—you're not limited

to one instruction per line. You can fill

an entire logical line (two screen lines)

with instructions and labels. Simply

separate the instructions with colons,

just as you would in BASIC.

After you've entered the source

code for your program, be sure to save

it before you continue. Since Bassem op

erates in the BASIC environment, you

can save your source files just as you

would a BASIC program. The next step

is to assemble your program. Assem

bling with Bassem is very easy; you sim

ply load your source code and type

RUN. Bassem will assemble your pro

gram and save it to memory or to disk,

depending upon the destination you've

indicated.

Mnemonics and Pseudo-Ops
Bassem supports all 6502 addressing

modes and instructions as shown in the

Commodore 64 Programmer's Reference

Guide, in addition, it supports several

pseudo-ops which instruct the assem

bler on how to generate code. The fol

lowing paragraphs summarize the

pseudo-ops that you'll need to know to

start using Bassem, including the ones

demonstrated in the example above. In

each description, optional parameters

are indicated by square brackets, and

repeating parameters are represented

by ellipses. When only one of several

choices is allowed, the parameters are

surrounded by parentheses and sepa

rated by vertical bars.

BAS address Sets the program counter

(PC) to the specified address. The BAS

command is usually used to define the

starting address for the program. The

address parameter must be a value be

tween 0 and 65535. If you don't set the

starting address, Bassem assumes a de

fault value of SC000 (49152).

BUF number of bytes[,bi/te], , , Re

serves space for the specified number of

bytes. The first parameter of the BUF

command is required and tells Bassem

how many bytes of memory to reserve

within the object code. Legal values

range from 1 to 65535. Optionally, BUF

may be followed by byte values which

determine how the reserved space is

filled.

If BUF is followed by only one val

ue, the number of memory locations

specified by the value is filled with 0s.

Otherwise, it's filled with the pattern

established by the given values. For ex

ample, if you enter the command BUF

8, 2, 2, 3, Bassem will write 2, 2, 3, 2, 2,

3, 2, 2 to the object file. Legal values for

the fill-byte parameters are between 0

and 255.

BYT (number\striitg)[,(number\-

slring)] , , , Places the specified byte(s)

or string(s) into the object file. If you

specify a number or numerical expres

sion, Bassem places that value into the

object file. Legal values range from 0 to

255. If you specify a string, Bassem

places each character of the string into a

byte. You can specify multiple byte val

ues or strings with one BYT command

by separating each with a comma (see

the example programs).

PASS (IE) Tells the assembler where to

begin and end assembly. The PASS 1
command lets the assembler know

where to begin assembling code. You

must place the PASS 1 command just
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is by far the simplest and fastest, but it 
requires too much memory and is too in
flexible to be of any practical use. It's 
presented here to illustrate how well 
Basstm and BASIC work together. 

The third and fourth example pro
grams represent two halves of the 
source code for one program. We could 
have combined these two into a single, 
huger file, but we wrote them separate
ly to show you how to handle multiple 
source files with Bassem . 

To assemble these files, load the 
first part, Split Souru Part 1, and run it. 
Basstm assembles this file and then 
automatically loads and assembles Split 
Source Part 2. Bassem writes the object 
code for these two files to disk as a 
machine language file with the name 
SPLIT. To execute the resulting ML file, 
type LOAD"SPLlT",8,1 and press RE
TURN . Once the program has loaded, 
type NEW to clear BASIC's pointers. 
Then type SYS 49152 to SUri the 
program. 

When you first execute it, the pro· 
gram changes the border color to gray. 
It prints a message onscreen one word 
at a time when you press one of the 
SH IFT keys. Each time you press 
SHIFT, a new word appears on the 
screen. Once the message is complete, 
the program creates a clever interrupt 
effect In the border of the screen and re
quests that you press the space bar to 
continue. When you press the space 
bar, the screen retums to nonnal and 
the program ends. 

USing the Assembler 
The first step in creating a machine lan
guage program is entering the source 
code. With Ba5Stm, this is done using the 
familia r BASIC screen editor. You sim
ply enler each line of code with a line 
number as you would a BASIC program. 
For example, the source code for a sim
ple program to change the screen border 
color to cyan might look like this: 

10 WRT 1: SET SAOoo, SBOOO: BAS SCOOO 
20 PASS 1:' BEGIN ASSEMBLY 
30 ~BORDER - S0020 
40 -COIDR - 3:' THE VALVE FOR 

CYAN 
SO ~START LOA #-COLOR: STA 

~BOROER : RTS 
60 PASS 2:' END ASSEMBLY 

In line 10, the WRT command tells 
Bassem to write Ihe machine language 
to memory, the SET command estab
lishes the label buffer. and the BAS 
command sets the s tarting address for 
the program. (If you don't understand 
what's going on, don't worry; we'll dis
cuss each of these in more detail later.) 
The PASS 1 command in line 20 tells 
the assembler that the following lines 
should be assembled. Bassem continues 
assembling commands until it encoun
ters II PASS 2 command (line 60). As 

you may have guessed, the text imme
diately following the PASS 1 command 
is a comment; Bassem treats the' char
acter as a REM statement. 

lines 30 and 40 assign values to 
the labels BORDER and COlDR. Bas
sem labels are always preceded by a .. 
(left-arrow character) and can be up to 
40 characters long. They can contain 
letters of the alphabet, numerical digits, 
and the decimai point. They may also 
contain BASIC keywords and reserved 
variables. Some examples of valid la
bels are THIS.lS.A.LABEL, PR INT
OUT, and 3RD.JMP. 

There are two ways 10 assign il val
ue to a label. As you can see in lines 30 
and 40, you can assign a value to a label 
using the assignment (- ) command. 
When defining labels this way. you can 
use hexadecimal (base 16), octal (base 
8), binary (base 2), or decimal (base 10) 
constants or expressions. Hexadecimal 
values must be preceded by a $ charac
ter; octal values, by an &; and binary 
values, by a % character. Decimal values 
are the default and require no preflX. 

When you use an expression to de
fine a label, you must abide by a few 
rules. First, with one exception, Ihe ex
pression must be II valid BASIC expres
sion. The exception is Ihat you can use 
hexadecima l, octa l, and binary con
stllnts in the expression. Second, Bas· 
scm must be ab le to evaluate the 
expression during assembly. For ex
ample, the expression can't be based on 
the contents of the accumulator, be
cause Bassem has no way of knowing 
what will be in the accumulator when 
the program is run. 

The other way to give a label a val
ue is to place it in front of a 6502 mne
monic. line 50 contains an example of 
this method. Labels used this way take 
on the value of the program counter. 
This value corresponds to the nddress 
of the instruction. For example, in line 
50, the LOA instruction is at location 
SCOOO (49 152), so the label START has 
a value of 49152. Placing a label on a 
line by itself immediately before a line 
containing an opcode p roduces the 
same result. 

Line 50 demonstnles o ne more 
fenture of Basstm-you're not limited 
to one instruction per line. You can fill 
an entire logical line (two screen lines) 
with instructions and labels. Simply 
separate the instructions with colons, 
just as you would in BASIC. 

After you've entered the source 
code for your program, be sure to save 
It before you continue. Since Bautm op
erates in the BASIC environment, you 
can save your source files just as you 
would a BASIC program. The next step 
is to assemble your program. Assem
bling with Bassem is very easy; you sim
ply load your source code and type 
RUN. Bassem will assemble your pro-

gram and save it to memory or to disk, 
depending upon the destination you've 
indicated. 

MnBmonlcs and PSBudo-Ops 
Basstm supports all 6502 addressing 
modes and instructions as shown in the 
Commodort 64 Prograllllllu's Rtfertnce 
Guide. In addition, it supports sevenl 
pseudo-ops which instruct the assem
bler on how to generate code. The fol
lowing paragraphs summa rize the 
pseudo-ops that you'll need to know to 
start using Basstm, including the ones 
demonstrnted in the example above. In 
each description, optional parameters 
are indicated by square brackets, and 
repeating parameters are represented 
by ellipses. When only one of several 
choices is allo .... -ed., the parameters are 
surrounded by parentheses and sepa
rated by vertical bars. 

BAS ilddrtss Sets the program counter 
(PC) to the specified address. The BAS 
command is usually used to define the 
starting address for the program. The 
address parameter must be a value be
tween 0 and 65535. If you don't set the 
starting address, Basstm assumes a de
fault value of SCOOO (49 152). 

BUF lIumber of bytes[,byteJ .. , Re· 
serves space for the specified number of 
bytes. The first parameter of the BUF 
command is required and tells Bassem 
how many bytes of memory to reserve 
within the object code. Legal values 
range from 1 to 65535. Optionally, BUF 
may be followed by byte values which 
detennine how the reserved space is 
filled. 

If BUF is followed by only one val
ue, Ihe number of memory locations 
specified by the value is filled. with Os. 
Otherwise, it's fi lled with the pattern 
established by the given values. For ex
ample, if you enter the command BUF 
8, 2, 2, 3, Bassem will wri te 2, 2, 3, 2, 2, 
3,2,2 to the object file. Legal values for 
the fill -byte pa rameters are between 0 
and 255. 

B YT (n u ttl berls t ri ng)[ , (II u ttl berl
string)J . .. Places the specified byte(s) 
or string(s) into the object file. If you 
specify a number or numerical expres
sion, Bassell! places thai value into the 
object file. Legal values range from 0 to 
255 . If you specify a string, Bassem 
places each character of the string into a 
byte. You can Specify multiple byte val
ues or strings with one BYT command 
by separating cDch with a comma (see 
the example programs). 

PASS (112) Tells the assembler where to 
begin and end assembly. The PASS 1 
command lets the assembler know 
where to begin assembling code. You 
must place the PASS 1 command just 
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Bassem

before the first label definition or ma

chine language instruction to be assem

bled. The PASS 2 command indicates

the end of the program and must be

placed just after the last label definition

or machine language instruction.

SET starting label address,ending

label address Specifies the location of

the label buffer. The SET command is

used to define the buffer where Bassem

stores labels as it assembles. The first

argument sets the beginning of the

buffer, and the second argument sets

the end. If you don't specify a location

for the label buffer, Bassem places it un

der BASIC ROM ($A00u-$BFFF). When

defining the label buffer, be sure to use

an area of memory that won't conflict

with BASIC, Bassem, or your object

code (if you are writing it to memory).

In general, it's best to use areas above

$AOO0.

WRT (0T1) Specifies whether or not the

object code should be written to memo

ry. If the parameter following WRT is 0,

the assembler won't write the code to

memory. If the parameter is 1, Bassem

writes the code to memory. The WRT

command is useful when you don't

want to place the code in memory but

you want to check the syntax of your

program or to assemble it to disk.

Next month, we'll present the re

maining Bassem commands, along with

more examples and some tips on pro

gramming with Bassem.

Bassem

8 7DF.

87E6

B7EF.

87F6

B7FE

BHO6

B80E

8816

881E

8826

882E

8836

8B3E

8846

8B4E

8H56

885E

8866

8B6E

8B76

887E

8886

B8BE

8896

B89E

88A6

88AE

88B6

8BBE

88C6

88CE

8BD6

88DE

8BE6

8 SEE

20 30

90 0fl

A2 9B

20 3E

37 86

19 03

3A 02

36 23

9F F0

F5 A9

E4 20

8D 35

32 A9

BD 00

30 90

C9 3A

90 14

BD 00

FF F0

F0 5F

24 0F

04 A9

D3 34

21 D0

3F D0

27 D0

A9 00

;C9 3C

84 03

.BD 00

F5 C9

:71 EB

:F3 38

:49 D0

:DB B2

9C A2

33 CA

3D 26

9A A9

38 A9

8E 19

A9 93

EA 9B

06 20

09 20

D7 9C

88 63

FD C8

B2 C9

23 CD

90 E7

A6 7A

B2 F0

66 E8

85 08

70 55

47 D0

A9 5B

04 A9

04 A9

09 C8

F0 3E

90 ID

88 B6

02 38

S0 D0

C9 99

38 E9

02 85

85 3B

SR BO

10 F7

03 8E

DC A2

E7 A2

0 3 A9

20 47

A2 00

47 AB

EA 9B

4C 74

CD IF

99 FB

2E F0

35 88

C9 41

A0 04

6C 10

D0 F2

C9 22

48 C9

AB CD

D0 A2

85 D0

99 D0

99 FB

C9 30

84 71

7A CA

F9 9E

2F 05

FB 01

3A F0

0F 38

BD 00

03 9D Bfi

A9 33 09

27 03 ED

87 85 99

9C 8D 7D

80 8D 94

AB A9 72

BD 86 60

E8 D0 89

20 30 F5

A4 00 FB

9D D3 E9

Bl EB AE

F4 C9 FB

B0 IE 28

B0 E3 04

84 0F 66

07 C9 21

C9 23 ID

F0 7D 3F

24 DO 4B

IF 9D 6ft

68 C9 9F

3A C9 35

3 2 C9 DC

01 EB D4

90 04 CA

A0 00 CA

C8 Ea C7

A3 F0 F6

0B A4 B2

C9 00 05

04 C9 83

E9 55 Eii

02 FO ID

B8F6:

88FE:

8906:

890E:

8916:

B91E:

8926:

892E:

8936:

893E:

8946:

894E:

8956:

895E:

8966

896E

B976

B97E

8986

B98E

3996

899E

39A6

89AE

99B6

89BE

89C6

89CE

89D6

89DE

89E6

89EE

89F6

89FE

8A06

8A0E

8A16

BA1E

8A26

8A2E

BA36

8A3E

8A46

8A4E

8A56

8A5E

8A65

8A6E

8A76

BA7E

8A36

aABE

8A96

8A9E

8AA6

BAAE

8AB6

8 ABE

8AC6

8ACE

8AD6

8ADE

8AE6

8AEE

8AF6

BAFE

8B06

BB0E

8B16

BB1E

8B26

8B2E

8B36

3B3E

BB46

8B4E

8B56

BB5E

8B66

8B6E

8B76

8B7E

8B36

BBBE

8B96

E0 C5

01 E8

C8 B9

AO 00

10 BD

FF 8 5

F0 02

F9 74

21 A5

69 6F

71 99

FB 01

D5 88

7 3 9D

:C3 F0

:0B 48

:01 85

;4F 2B

:C9 FF

:AD IF

:06 4C

:DD 90

:B1 5P

:E9 CB

:F3 08

: 30 F5

:23 47

:28 30

i0F 30

:AB A9

r5F 88

:Aft 4C

:F8 9F

: 30 9A

:04 C0

:9B 68

:24 BF

:4C 9A

:D0 E8

:F0 04

:E5 9B

:D9 C9

!ED C9

:9B 68

:13 C9

:9B 6B

:C9 B2

:68 4C

:20 73

:14 48

:20 A2

:14 4C

:C9 25

:C9 FD

:8D AE

:90 0B

:B0 IB

:48 A5

:B0 0E

:7E BD

:4C 7E

:00 C9

:EC E9

:E6 61

:7E BD

:20 73

:30 93

:F0 07

:61 68

:FE 8A

:20 37

:A2 IF

:14 AS

:90 38

:4C 03

:5D CA

:00 02

:4C 3A

:9F F0

:9F 10

:C9 20

:EB 9F

:C9 FA

:20 13

:47 AB

08 F0

D0 F0

9D A0

B5 F0

99 FD

7A 60

C8 E8

9D F0

0B C9

48 A9

FB 01

4C 66

A6 7A

10 FA

AA 08

CC FE

C7 68

13 18

F0 10

9D D0

24 A7

0C C9

38 E9

AA 84

CB B9

CB B9

AB D0

6A C9

Cl BD

20 20

C9 27

00 A7

C9 FD

AD IF

04 D0

DO 88

30 80

89 48

24 0F

CB 04

68 D0

FD F0

CC 90

4C 9D

AF DO

D0 0D

D0 05

97 B9

00 C9

A5 15

B3 68

D3 8A

F0 3F

F0 7E

20 49

C9 41

3B E9

61 F0

B5 61

4C AB

B9 20

32 B0

30 48

F0 E4

4C DC

00 C9

CA E9

18 69

F0 E4

20 49

97 20

A9 9F

15 84

20 49

8A A9

10 FB

8A 30

A4 4C

03 20

41 AD

F0 38

AA A5

B0 2 8

A6 90

A6 14

DC C8 99

A6 7A E6

10 FA B9

0F BD 00

01 C6 7B

A0 00 84

BD 00 02

F5 C9 80

11 90 16

FE E6 71

68 EB CB

8 8 69 CC

E6 0B C8

B9 74 9D

2C FB 9F

9F D0 34

2C F7 9F

24 0F 30

C9 FD D0

07 C9 CC

4C F3 A6

FE D0 F2

6E D0 03

49 A0 FF

74 9D 10

74 9D 30

F5 4C EF

3A D0 ID

FB 9F 20

47 AB C8

F0 03 20

AE F8 9E1

D0 16 24

9D E0 3A

8F 48 20

C9 27 D0

CO 04 D0

20 DF 9B

30 EC E0

D0 DC 48

D5 24 0F

AF C9 FF

0B 48 20

B9 C9 A3

07 48 20

C9 B0 F0

48 20 E5

A9 00 85

2 3 D0 15

48 20 37

85 15 6B

C9 24 F0

C9 26 F0

20 79 00

8B 20 73

90 IF C9

07 38 E9

07 18 69

68 F0 DE

8A 4C 79

49 BB 20

F0 C9 30

A5 61 F0

6B F0 E7

8A 20 49

38 B0 CE

30 48 \$

03 B0 Cl

20 7E BD

3B 20 ID

6F 97 90

4C Bl 9A

63 65 62

BC 20 2A

00 A2 0A

60 A9 00

06 20 02

74 A4 AO

4B 91 2C

00 02 F0

18 A5 14

15 6D EC

86 14 85

05 A9 27

A5 15 20

FB 33

0B EB

9E 28

02 DC

A9 77

0B 01

38 04

D0 C6

18 50

A4 A0

99 1A

4C 5F

B9 Al

00 EF

10 0E

A9 94

30 9B

14 98

05 8A

B0 AA

C9 08

CB CC

38 05

CA DE

FA 2E

05 9B

A6 A5

24 5F

4 7 5C

Bl 64

D7 23

BD 0B

BF BD

F0 4E

E3 Al

12 4C

03 C9

68 D5

3A 84

20 BF

30 CC

F0 17

E2 EB

90 F9

E2 E6

F5 2F

9B Al

0D BB

A5 41

99 80

85 2B

12 B6

5D 12

4C 51

03 8A

47 FT

30 AD

04 0C

20 63

00 4F

73 17

90 57

04 10

20 33

SB 05

C9 B9

61 A0

85 DC

4C 27

99 A0

07 12

A4 CF

A2 44

99 98

95 98

8D BF

9C 9 3

F6 0C

ED D2

3C 82

6D 09

9F Fft

15 7E

20 95

CD El

BB9E:

8BA6:

8BAE:

8BB6:

8BBE:

3BC6:

BBCE:

BBD6:

BBDE:

BBE6:

8BEE:

8BF6:

8BFE:

8C06:

8C0E:

8C16:

8C1E:

8C26:

8C2E:

BC36:

BC3E:

8C46:

BC4E:

8C56:

8C5E:

8C66:

8C6E:

8C76

8C7E:

BC86:

8C8E:

BC96:

8C9E:

8CA6:

8CAE:

BCB6:

8CBE:

BCC6:

BCCE:

8CD6:

8CDE:

8CE6:

8CEE:

BCF6:

8CFE:

8D06:

8D0E:

8D16:

BDlE:

BD26:

SD2E:

8D36;

8D3E:

8D46:

8D4E:

8D56:

8D5E:

8D66:

8D6E:

8D76:

8D7E

8D36

8D8E

BD96

BD9E

8DA6

8DAE

8DB6

8DBE

8DC6

BDCE

8DD6

8DDE

8DE6

8DEE

8DF6

8DFE

BE06

8E0E

8E16

8E1E

SE26

8E2E

8E36

8E3E

BD A9

A2 11

A9 02

73 00

C9 FE

FD F0

DD 90

2B 93

93 C9

20 79

CC 0A

70 9E

10 06

20 37

00 C9

20 79

00 C9

99 A3

24 0D

00 C9

14 84

B7 4C

79 00

20 9E

3E 9B

8D EE

9F A3

El AE

24 El

F6 AD

rCC FF

:4C 30

:0C B0

:00 D0

:9F A0

:EA 9F

:D0 Fl

:C8 C8

:20 SB

:A0 98

:8D 20

:86 5F

:F0 2C

:B1 5F

:5F F0

:E8 EC

:4C D8

:C9 7F

:AA 20

:2C A8

:AA C8

:03 4C

:AD Dl

:85 FE

:C9 2C

:C5 8D

:63 23

:60 9A

:F0 76

:9D D3

:9F 90

:9F B0

:9F A0

:26 C9

:D0 CB

:16 CC

:9F F0

:CC DF

:42 9C

:F3 9A

:FD AE

:03 20

:60 9A

:F0 2E

:D3 32

:D0 04

:20 42

:20 60

:98 F0

:4C BF

103 4C

:A0

:84

00

02

:3E 9A

:9A A5

20 20 47

8D 77 02

85 C6 4C

20 BE 8B

DO 0 3 4C

33 C9 CC

IB C9 AF

C9 B0 D0

27 D0 03

00 4C ED

AA BD 71

48 4C 73

20 13 9A

97 20 49

B2 F0 39

00 4C BE

23 D0 08

00 F0 12

10 12 20

00 F0 02

15 4C A6

A6 97 20

DO 04 A9

AD 24 00

20 BD FF

9F 20 92

0F 20 BA

EE 9F 23

20 47 AB

EE 9F 20

20 F7 B7

9B CO 08

F5 8C D7

03 4C 08

01 Bl 7A

F0 06 99

88 F0 E6

20 55 9A

9A 20 A5

20 9E 9A

BB 9A A6

B5 60 A0

ca bi 5f

85 15 A2

2A DD Dl

D0 32 90

A6 8A 10

D0 DO F0

98 9A 20

4C 88 E3

Bl 5F 4C

03 8E C9

9F 85 FD

20 DA 97

DO 06 A9

20 9E AD

A3 B6 8D

20 AD 98

AA BD D0

02 AD DE

0B 8E EQ

06 8E DF

00 Bl 22

3F F0 05

C8 Bl 22

DO 02 D0

0C CC E0

9F B0 B0

30 A9 20

20 79 00

DO 05 A9

flB 99 20

20 AD 98

A4 14 A5

C4 4F 90

C4 51 F0

9C 30 E0

9A 20 AD

0 5 20 4 2

98 20 9E

48 B2 C9

C9 01 F0

DO 22 8D

24 9D 30

7A A6 7B

AB A9

BE 79

8 3 A4

4C AE

46 92

90 04

D0 03

03 4C

4C 3B

A7 38

9E 48

00 24

4C 16

9A 23

20 A6

8B 20

20 37

20 9E

A3 B6

Bl 22

97 20

BF 9B

00 F3

10 33

20 72

9C AE

FF 2H

IE El

C9 0D

C3 FF

AA F0

90 F9

9F 60

AF 8D

F3 F4

00 02

BC 00

20 D7

9A A9

A9 11

2B A 5

01 Bl

85 14

00 C8

02 D0

F0 A0

0B A5

03 09

B2 9A

AB Bl

E6 8C

9C D0

AD D2

4C 7 3

03 A8

24 3D

DE 9F

20 03

02 29

9F EC

9F 8D

9F 8D

C9 2ft

D9 Dl

C9 2A

05 CC

9F B0

90 D4

F7 B7

F3 13

FF AS

F7 9A

23 33

15 C5

EF C5

0 2 B0

20 9F

98 20

9C 30

B7 8A

03 B0

02 A0

E3 9F

17 20

BD E4

91 D2

02 B9

20 12

A7 0A

C9 2F

C9 96

4C 0C

3E 16

A9 8D

E9 99

BD 74

02 Al

8C 9 3

79 60

97 AC

7 3 3A

99 E3

AD BE

A0 5D

85 71

F7 B5

20 33

0A B7

20 4E

9B 46

D8 35

Cl 3B

20 61

DB 3A

4C BA

03 DE

C0 98

C9 39

EA IE

CD 4A

C8 88

02 E9

AA 7F

AC C7

A0 92

2C E0

5F 9D

CB Cl

Bl IB

F4 54

02 96

91 BC

30 43

20 74

5F 18

D0 E4

10 Al

9F DC

00 6A

4C SE

10 CD

20 5A

9B IB

7F 31

DE DD

DF F7

E0 C0

F0 3A

02 63

F0 C6

□E 4D

B5 CO

20 C0

20 33

20 22

DO 6E

20 CO

98 93

50 39

52 A2

E5 FF

9B B0

03 B3

F6 32

D0 18

F9 B9

FF AD

20 A5

52 E7

9F 47

50 COMPUTEi's Gazelle April 1990

Bassem 
before the first label definition or ma- 881"6 EO CS OB FO DC C. " Fa 13 889£:80 " 20 20 47 AB " 91 02 
chine language instruction to be assem- 881"£ 01 " " " A6 " EO .B EB 8a ... 6:102 II 80 77 " 8£ 78 " B' 
bled. The PASS 2 command indicates 8906 CB B' '0 " 1. " " " 28 8a ... £:-'9 " 85 C6 . C " A4 " 12 

the end of the program and must be 890E:AO D. BS " " BD .. 02 DC 8BB6 : 73 .. 20 BE 'B .C AE A7 OA 

8916: HI BD " ' 0 01 C. 1B " 77 BBBE:C9 " DO 03 .C .. " C, " placed just afler the last label definition 891£ : 1"1" 85 1A .. AG .. 84 'B 01 BBC6 : 1"0 " lJ C9 CC " .. C, " or machine language instruction. 8926:1"0 " C. " BD .. " 38 .. BBCf! : OO " IB C9 " D' " 4C .C 
892£: 1"9 74 '0 " " C, .. D. C. 8806:28 9J C9 SO D' 03 4C 3£ 1. 

SET s tarting label address,ending 8936: 21 AS " C, II " 1. 1. " 880£ : 93 C9 21 D' 03 4C JB A9 '0 
fnbd address Spe<"Hies the location of 893£:69 " .. A9 " E' 11 " " 88£6:20 " .. .C ED A1 JB £9 99 

8946:71 99 FO '1 .. " C, " lA BSEE : CC OA M '0 11 9£ .. BD 74 
the label buffer. The SET command is 894£ : 1"8 .1 4C .. .. " CC . C " 881"6 : 70 9£ .. .C 73 " 24 " Al 
used to define the buffer where BaSSt!m 8956:05 .. A' " £6 'B CB " Al 88FE : 19 .. " 13 9A 4C 1. .C 91 
stores Jilbels as it assembles. The first 89SE:13 90 l' fA B' 14 '0 DO " Bell6 : 20 31 97 " 49 9A " " .. argum ent sets the beginning of the 8966 : C3 " AA .. 2C 'B " 1. " seSE: 09 C, B2 " " " A' 97 AC 

buffer. and the SC(:ond argument sets 896E:9B .. CC " " D. " A9 .. ee16 : 20 19 .. .C BE BB " 1) 3A 
8976:111 85 C7 .. 2C P1 " 30 'B BelE : OII C, 23 D' .. " 31 " £3 

the end. If you don't specify a location 897E:H" 28 l' 1. 24 OF 30 1. " Be26: 98 AO .. " 12 " " AD BE 
for the label buffer, Ba$Stm places it un- 8986 :C9 " " 10 C. '0 0' 05 SA BeZE: 24 '0 1. 12 " A3 8' AO SO 
der BASIC ROM (SAOOO-SBFFF). When 998£:110 l' 90 D. " C, CC B8 AA eel6 : 90 C9 .. " " Bl " 85 11 

defining the label buffer, be sure to use 8996:96 .C 24 " .C " " C, .. 8C3E : 14 .. IS .C A' " " F1 BS 

an area of memory that won't conflict 899&:00 " .C C, " D' " CB CC 8C 4 6:B7 . C " " " " 9B " 33 
89116:81 " l8 " " D' 03 l8 05 BC4E:79 .. D. .. A9 " " OA B1 

with BAS IC. Basst'm, or your object 9911£:£9 CB AA .. 49 AO " CA DE BeS6 : 29 " AD 24 '0 10 33 " 4£ 
code (i f you are writing it to memory), 89B6:FO .. C. B' 14 '0 1. " 2£ seSE : tOlE 9B 20 80 Ff " 12 98 46 
In general. it's best to use areas above 89UE : )0 " C. " 14 '0 30 05 ,n BC66:8D ££ " 20 " 9C " D' 35 

SAOOO. 89C6:20 41 AB D' " . C £F A' AS 8C6E:9F AO " " BA Ff " Cl 3n 
89CE: 28 " 'A C, " DO 10 24 " 8C76:El " " OF " IE '1 " .1 

WRT ((II) Specifies whether or not the 
8906:9F 30 Cl .0 " " " 41 SC 8C7E: 24 El " 41 'B C, '0 D' " 89DE:"B A9 20 " 41 "8 C8 81 64 8C86: F6 '0 ££ OF " C3 " .C 8A 

object code should be written to memo- 89E6:5F .. C9 21 " 9) 20 01 2l 8C8E:CC FF " " B1 AA " 03 DE 
ry. If the parameter following WRT is 0, 89E£:"A .C " " " F8 9F '0 'B 8C96: 4C 30 9B C. .. " F9 C. .. 
the assembler won't write the code to 89F6:F8 " C9 '0 D. 16 24 " BD 8C9£ : OC B' " .C 01 " " C9 39 

memory. If the parameter is 1, Bllsstm 89FE: ) 11 9A AD l' '0 EO )A " 4£ 8CA6 : 00 D. 03 4C .. Af '0 EA IE 
8A06 : 04 C • .. D' " .. " " Al 8CAE:9F A8 81 Bl 1A " " CD .A 

writes the code to memory. The WRT 8AOE:9B .. D' 88 C9 27 DO 12 . C 8ce6 : EA " " .. " D' " C. .. 
command is use fu l whe n you don 't 8A16 : 24 " " 89 CO 114 DO 03 C, 8ceE:OO '1 .. " £6 .C D. " " want to place the code in memory but 8AIE:4C 9A " .. " O~' 911 .. OS 8CC6 :C8 C. " 55 9A " 01 AA 1F 

you want 10 check the syntax of your 8A26 : DO £8 24 OF )11 EC " " .. 8CCE : 211 'B " 20 AS 'A A' AC C1 

program or to assemble it to disk. 8A2E:F0 .. C. 114 011 DC 48 " B' 8CD6 : AO " " " 9A A9 II AO " SA)6 : E5 9B .. 00 05 24 OF " CC 8COE: 80 " " 9A A' 28 AS 2C " 8A)E : 09 C, '0 PO AF C, FF " 11 SCI':6 : S6 " 85 .. AO '1 Bl " 90 
Next month, .... <e'll present the re- 8A46 : 1':0 "9 CC 911 118 .. " £2 EB 8CEE : FO 2C C. Bl SF 85 14 C. Cl 

maining BIlSStm commands, along with 8A4E : 98 .. 4C 90 89 C, A3 " " 8CF6:81 SF OS IS A2 " C • Bl lB 
more examples and some tips on pro· 8A56: 1) C9 AF DO 07 .. 20 £2 £6 8CFE: SF '8 2A DO 01 " D' " " gramming with BaSstm. 8A5E : 98 .. D' 110 C9 B' " F5 " 801il6:E8 EC D' 02 " " AU " " 8A66 :C9 B2 DO 05 48 20 £5 'B Al 801ilE : 4C DB A6 SA 1. 'B AS '1 .C 

8A6£ : 68 • C 91 89 A9 " OS '0 BB 8016:C9 1F 0' 0' " " " .. 43 

alssam 8A76 : 29 13 .. C9 2) 08 IS AS 41 801E:"A 20 " " 28 B2 9A " 14 
8A7£:14 .. AS 15 48 " 37 99 .. 8026 : 2C AS .C .. £) AS Bl " 1. 

870E: 20 30 'C A2 'B 00 03 '0 BA 8A86 : 20 .2 B3 68 85 IS " 85 " 802E:AA C. Bl " .C £6 BC D' £4 
87E6:90 " 03 CA 10 " A9 83 " 8A8E : 14 .C 03 8A C9 24 " 12 B' 8036 :0 3 4C 03 8£ C9 9C D' 1. Al 
B7EE : A2 'B RD 26 " " 21 03 '0 8A96 :C9 25 " 3F C9 26 " SO 12 8031': :"0 01 " OS '0 AD 02 " DC 
87F6:2" 3£ " " DC A2 87 OS " 8A91': :C9 FD " 7E 20 " " .C Sl 8046:85 FE " DA " .C 13 .. 'A 
B7Ft:: :) 7 " 39 " " A2 9C BD 10 8AA6:80 AE " 49 88 " 13 .. 9A 80 4E:C9 2C D' " A9 " AS .C B' 
8(1116: 1R " 8£ 19 " A9 .. '0 .. 8AAI':: 91il 'B C, 41 " l' C, 41 " 8056 :C5 '0 " 9C AD 24 '0 1. CD 
88(1E: 811 02 A9 93 " 41 " A9 12 8A86:811 lB " E9 07 " " 30 AD 805E:6) " " B' '0 DE OF 20 SA 
8816 : 116 " " " A2 .. BD " " 8"8E:48 AS .1 FII 07 lB " .. .C 8066:60 9A " AD " 20 03 " 18 
881E:9'1' " " " 41 A8 £8 D' " 8AC6:BO " 85 61 68 " DE " OJ 806E : FO 16 AA BD D' " " 1F 31 
8826 : '1'5 A9 R9 " EA " 20 30 " 8ACE : 7E BD .C AB 8A .C 19 " " 8076:90 D' " AD DE " EC DE DO 
882E : £4 " 01 .C .C 14 A4 .. " 8A06 : 4C 1£ B9 211 49 'B 20 73 11 S07E: 9P " .. " " " .0 0' " 8836:80 35 .. .. CD l' 90 D' £9 BAOE : I!II C9 J2 BA plJ C, 30 " 57 8086:9F 8' .. 8£ 0' " '0 " C, 
88)E : 02 A9 '0 C. " 'B '1 " AE 8AE6:£C £9 30 .. AS '1 " .. 18 808E: 9F AO .. Bl 22 C9 2A PO 3A 
8R46 :BO .. " C, 2£ PO " C, " 8AEf.: :£6 '1 " £4 .. " " 20 33 8096:26 C, If " 05 09 01 " 63 
88 4f.:)C " 23 CD 35 .. n, IE 28 BA'I'6 :7E 80 4C DC SA 20 49 'B 05 809£ : 0" CB C. 81 " C, 2A " C. 
8856 :C9 3A .. " C9 41 .. £3 .. 8AFE : 26 73 .. C, 38 B' CE C, " 80,,6 : 16 CC 0' " D' 05 CC DE '0 
885E:90 I. AO 1A AO R4 .. " " 8B06 : 30 " CA £9 30 .. AS '1 AO 80AE : 9P " .C CC " " .. BS C. 
8866 :BO " n2 " .C 10 01 C9 21 8BIIE : FB " 1. " 03 BO Cl " DC 80116 :CC 0' " B' B' " D' " C. 
886E:FF " .. ES 0 11 F2 C9 20 10 8B16 : 61 .. " £4 " 1£ '0 .C 21 BOBE :4 2 9C " " " " B1 " 33 
8876:FIl " 85 98 C9 " FO 70 " BB1E : FI': SA " .. 'B " 10 " AO 80C6:F) 9A 20 " " FO 1. 20 22 
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41 53 53 20 00 53 54 90 
52 54 49 4£ 47 20 41 1"6 
44 52 45 53 53 00 45 98 
44 49 4E 47 20 41 44 69 
52 45 53 53 00 44 49 1111 
CB 46 49 4E C4 4C 41 08 
45 CC 50 41 53 03 53 10 
04 52 45 4E 55 CD 41 DC 
54 CF 44 45 CC 41" 4C 10 
57 52 49 54 C5 44 49 74 
59 55 0 4 41 46 46 49 48 
48 45 4C 00 4C 46 0 4 E6 
4C 49 53 04 40 45 52 36 
C5 41 44 C3 41 53 CC 0A 
43 C3 42 43 03 42 45 BB 
42 49 04 42 40 C9 42 OF 
C5 42 59 CC 42 52 CB cr 
56 C3 42 56 0 3 43 4C 3A 
43 4C C4 43 4C C9 43 C4 
06 43 40 00 43 511 08 48 
50 09 44 45 C3 44 45 66 
44 45 09 45 41" 02 49 4C 
C3 49 4E 08 49 4£ 09 C2 
40 Oil 4A 53 02 4C 44 30 
4C 44 08 4C 44 09 4C C8 
02 4E 4F DO 50 48 Cl 8A 
48 DO 50 4C Cl 50 4C oa 
52 4F CC 52 41" 0 2 52 DE 
C9 52 54 03 53 42 C3 C8 



9E36:53

9E3E:C9

9E46:54

9E4E:54

9E56:D3

9E5E:50

9E66:57

9E6E:D0

9E76:1S

9E7E:2C

9EB6:80

9E8E:AF

9E96:CA

9E9E:D6

9EA6:E2

9EAE:6A

9£B6:B6

9EBE:35

9EC6:DE

9ECE:54

9ED6:BA

9EDE:5B

9EE6:9E

9EEE:13

9EF6:B2

9EFE:B4

9F06:D7

9F0E:54

9F16:45

9F1E:D9

9F26:4F

9F2E:4C

9F36:52

9F3E:49

9F46:43

9F4E:4F

9F56:54

9F5E:4E

9F66:00

9F6E145

9F7G:45

9F7E:41

9F86:11

9F8E:20

9F96:41

9F9E:45

9FA6:20

9FAE:47

9FB6:20

9FBE:21

9FC6:41

9FCE:00

9FD6:00

9FDE:00

9FE6:00

9FEE:00

9FF6:30

9FFE:00

45 C3

53 54

09 54

53 DB

54 59

DA 57

52 D4

00 49

8E AA

8F 5A

90 16

91 B2

92 CE

92 DA

92 E6

9 2 6E

94 48

93 4C

94 FA

95 50

92 8E

94 96

92 A2

95 19

92 B6

95 17

96 ED

20 4F

4C 20

4C 41

54 20

41 42

45 41

53 54

48 20

4E C7

20 4D

4C D9

2C 50

52 4F

00 3F

44 44

05 42

2D 20

53 49

4D 42

20 43

48 54

43 4F

20 50

54 49

00 C0

08 08

00 00

00 00

00 00

00 00

00 00

53 45

Cl 53

41 D8

54 58

Cl 42

4F D2

42 41

BC A4

BE CA

8F 94

91 48

91 26

92 D2

92 DE

92 62

92 31

94 72

94 7A

94 39

94 B2

92 92

92 9A

92 AS

95 AA

92 BA

96 47

96 01

46 20

4D 45

42 45

46 4F

45 4C

4 4 59

D3 42

54 4F

44 49

4F 44

20 46

2C 52

20 56

5A 45

52 45

41 S3

54 48

43 20

4C 45

4F 50

20 31

4D 50

55 42

4F 4E

00 A0

00 00

00 00

00 00

00 00

00 00

00 00

C4 53

54 DB

54 41

Cl 54

59 D4

42 55

03 46

8C 34

BE IB

9F B4

91 99

93 44

92 98

92 5E

92 66

93 B2

92 76

92 7E

93 4E

92 86

92 54

92 4B

92 4F

92 AE

9 2 BE

96 68

97 4F

4C 41

4D 4F

4C 20

55 4E

20 41

20 45

52 41

4F 20

52 45

45 20

4 9 4C

00 3F

41 4C

52 4F

53 53

53 45

45 20

41 53

52 BD

59 52

39 39

55 54

4C 49

53 0D

FF BF

00 00

00 00

00 00

00 00

00 00

00 00

45 45

53 CC

D9 37

58 B5

4F 4A

C6 6B

4C D4

BD 53

8F F7

8F D5

91 51

94 14

94 87

92 01

92 BC

94 8E

92 24

92 FB

95 8B

92 EC

94 15

93 B2

93 47

92 27

92 62

96 44

55 58

42 C4

52 34

4E 93

C4 BB

4C 32

53 3A

4E EA

4C C6

4 3 67

4F 2D

4 5 4A

5A EB

55 76

20 18

00 3B

4D AB

42 4C

53 AB

0D 73

49 31

30 41

4 5 5H

4 3 0F

0D C0

80 2B

00 19

00 IE

00 26

00 2E

00 36

00 3E

Directory Example

DQ 10

XB 20

GD 30

MP 40

Cft

OB

DE

SD

KG

FH

GB

MO

RQ

AB

PK

HS

PC

50

60

70

80

90

100

110

120

130

140

150

160

170

1 COPYRIGHT 1990 COMPUTE

! PUBLICATIONS, INC. - A

LL RIGHTS RESERVED

'DIRECTORY (BASSF.M)
INPUTS SAOflO,SB000:-USR

tSPACE}l,0:»SQR 1

= USR 1,0:' NO WARNINGS F

OR ZEROS

= SQR I:1 WRITE TO MEMORY

'WRITE "DIR.ML,P,W":'CRE

ATE ML FILE

= RND SC000:' START ADDRE

SS

DATA 1

>SETLFS=654G6

>SETNAK=65469

>OPEN=65472

>CHKIN=65478

>CHRIN=65487

>CHROOT=65490

>CL0SE=65475

>CLRCHN=65484

SHIFT

QJ 180 >ZP-251

SM 190 >LINPRT-48589
EJ 200 '

PB 210 =CLR II

RM 220 =CMD #8:' DEVICE NUMBER

XQ 230 = SYS #0

BC 240 -LIST >SETLFS

MB 250 -CLR 12:' LENGTH OF FIL

ENAME

HR 260 "CMD IOFILENM:' NAME I

S "S0" FOR DIRECTORY

GH 270 -SYS !>>FILGNM

QJ 280 =LIST >SETNAM

QF 290 =LIST >OPEN

GA 300 =CMD #1:' INPUT FROM FI

LE 1

KR 310 =LI3T >CHKIN

AQ 320 = LIST >C!IRIN:' DISCARD

(SPACE)TRACK AND SECTOR
BYTES

QC 330 =LIST >CHRIN

DF 340 >NEWENT -LIST >CHRIN

SR 350 =/ >ZP

JE 360 =LIST >CHRIN

GJ 370 ORft >ZP:' CHECK FOR TWO

CONSECUTIVE ZEROS INDI

CATING LAST ENTRY

Fll 380 =INPUT( >EXIT

MM 390 =CLR 113:' PRINT <CR> F

OR EACH ENTRY

FD 400 = LIST >CHROUT

RS 410 >PAUSE =CLR 653:

KEY PAUSE

CG 420 AND fll

DS 430 = READ >PAUSE

SQ 440 -LIST >CHRIN:'

(SPACE)BYTE

QF 4 50 -OR

CF 460 =LIST >CHRIN: '

BYTE

EB 470 =LIST >LINPRT:'

HE NUMBER OF BLOCKS

MM 480 =CLR #32:' INSERT A SPA

CE

KF 490 =LIST >CHROUT

XK 500 >LOOP -LIST >CHRIN

PP 510. -INPUT* >NEWENT:' ZERO

ISPACEjBYTE ENDS AN ENT

RY

JM 520 =LIST >CHR0UT

RQ 530 =READ >LOOP:' LOOP BACK

FOR MORE

CA 540 >EXIT =CLR II;1 ALL DON

E, CLOSE AND RESET CHAtl

DELS

BA 550 'LIST >CLOSE

KB 560 -LIST >CLRCHN

HA 570 "NOT

MQ 580 >FILENM =ABS "SB"

CC 59 0 DATA 2

Screen Saver Example

HK 10 'COPYRIGHT L990 COMPUTE!

PUBLICATIONS, INC. ALL

[SPACE}RIGHTS RESERVED.

QE 15 POKE 55,3:P0KE56,32:CLR:

1 RESERVE AREA ABOVE 819

2

SD 20 SET SA030,SB000:OPZ 1,0:

WRT 1

'WRITE "SCR.BASS,P,W"

BAS $2000

PASS 1

<T1=SA000:' STORAGE AREA

UNDER ROM

<T2=SA400

JMP 4RECALL

<STORE LDY IB:' ZERO LOO

P COUNTER

PF B0 FOR 1=0 TO 999i'REM INLI

NE BASIC CODE

MC

AG

XK

AC

PG

HQ

HA

30

40

42

43

44

55

7fl

SD

HH

MH

KG

PG

XK

SB

MX

HA

QK
EJ

90

95

100

110

203

210

215

220

225

292

99 9

LDA 1024*I:STA 4T1+I

LDA 55296+I:STA 4T2+I
NEXT

RTS

^RECALL LDA 1:PHA:AND *

254:STA 1:' SWITCH TO R

AM

FOR 1=0 TO 999:'REM IKL

INE BASIC CODE

LDA <Tl+IlSTA 1024+1

LDA <T2+I:STA 55296+1

NEXT

PLA:STA 1:RTS

PASS 2

Spill Source Part 1

DQ 10

HJ 20

RH 30

DE 40

QX 50

ME 60

XK 73

GET

SET

LOW

HIGH

PRINT T

CR

PA

GK

80

90

100

' COPYRIGHT 1990 COMPUTE

! PUBLICATIONS, INC. - A

LL RIGHTS RESERVED

'SPLIT SOURCE PART ONE

POKE45,0:POKE46,135:CLR:

■RESERVE SPACE

SET $A000,SBFFF:OPZ 1,0:

WRITE "SPLIT,P,W":BAS SC

000:PASS 1KSET LDX 10

STX SD021:DEX:STX SD020:

LDX !3:<NEXTNUM LDA <END

,X:STA $22,X:DEX

BPL 4NEXTNUM:LDY »0:<WAI

T LDX #1:<WAIT1 CPX 653:

BNE 4WAIT1

4PRINT LDA (S22),Y:BEQ <

JUMP:JSR SFFD2:INY:BNE 4

PR1:INC S23

<PR1 CMP#" ":BNE <PRINT:

4WAIT2 LDX 653:BNE 4WAIT

2:BEQ <WAIT

■SJUMP JMP (S24):<END PAS

S 2

LOAD"SPLITSRC.P2",8:'LO

AD AND RUN NEXT PART

Split Source Part 2

DQ 10 ' COPYRIGHT 1990 COMPUTE

I PUBLICATIONS, INC. - A

LL RIGHTS RESERVED

SS 20 'SPLIT SOURCE PART TWO

CF, 30 BAS PEEK(SFB) +256*PEEK(S

FC):'BAS BEFORE WRITE. B

AS POINT TO THE LAST BYT

E

DK 40 WRITE "SPLIT,P,A":'APPEN

D TO ORIGINAL OBJECT COD

E

FP 50 PASS l:WOR <TEXT,<COLORS

HQ 60 <COLORS JSR «PRMSG:SEI:<

LOOP FORI=0TO16:LDA IHS

TA SD020:NEXT

MH 73 'REPETITIVE INSTRUCTIONS

MADE EASY WITH FOR-NEXT

LOOPING

MX 83 FORI=1TO33:NOP:NEXT:JMP

(SPACE]4LEAP:<LEAP LDA S

DC01:CMP #239:BNE -SLOOP:

CLI:RTS

QA 90 4PRMSG LDX #0:4LP1 LDA <

MSG,X:BEQ <RET:JSR SFFD2

:INX:BNE <LP1:<RET RTS

PR 100 <MSG BYT 13,"[RVS){YEL)
PRESS SPACE",13,0

FA 113 <TEXT BYT 13,13,"t?>THI

S IS AN EXAMPLE OF A PH

OGRAM MADE OF TWO PARTS

HM 120 BYT "YOU CAN DO THIS WI

TH PROGRAMS THAT WON'T

[SPACE}FIT IN MEMORY IN

ONE PART."

PJ 130 BYT 13," OK? ",0

PA 140 PASS 2 B

COMPUTE'S Gaiofle April 1990 53

9E36:5) 45 
9E3E:C9 53 
9E46:54 09 
9E4E: 54 53 
9E56:03 54 
9E5E : 50 01'1. 
9E66: 51 52 
9E6E : 09 09 
9E76: 18 8E 
9E7E I 2C 8F 
9E86:89 99 
9E8 E : I'I. F 91 
9E96 : CI'I. 92 
9E9E : 06 92 
9 EA6 : E2 92 
9EAE : 6A 92 
9 EB6 : B6 94 
9EBE :35 93 
9EC6:0E 94 
9ECE:54 95 
9E06:81'1. 92 
9EOE:58 94 
9££6:9E 92 
9£EE: 13 95 
9EF6 : B2 92 
9EFE:B4 95 
9F06:07 96 
9rOE: 5 4 211 
9Fl6 : 45 4C 
9FIE:09 4C 
9F26:4F 5 4 
9F2E : 4C 41 
9F36:52 45 
9E')E : 49 53 
9F46:43 48 
9F4£ : 4F 4£ 
91'56:54 29 
9E'S£:4E 4C 
9F66: 1111 2C 
9F6£:45 52 
9F16:45 00 
9F7£:4l 44 
9F86 : 11 115 
9F8E : 20 20 
9F96 : 41 53 
9F9E:45 40 
91'1'1.6 : 211 211 
9FI'I.E : 47 48 
9FB6 : 211 43 
9FDE :2l 29 
9FC6:41 5 4 
9FCE:1I0 011 
9F06 : 911 98 
9FOE:00 110 
9FE6 : 00 1111 
9FEE : 1I0 00 
9FF6 : 00 00 
9FFE : 00 00 

C3 
54 
54 

" 59 

53 45C45345 
C153540853 
41 08 5 4 41 09 
545BC l 5458 
Cl 42 59 04 41" 

45 
CC 
31 
B5 
4A 

'B D' 
53 
F1 
05 
5 1 ,. 
B1 ., 
BC 
BE 
24 
PB 
8B 
EC 
15 
B2 
41 
21 

51 
D' 
" AA 

4F 02 
42 41 
8C M 
8E CA 
81" 94 
91 48 
91 26 
92 02 
92 OE 
92 62 

42 55 C6 
03 46 4C 
BC 34 80 
8E 18 81" 

" " B2 
C' 
DA 

" 6£ 92 31 
48 9 4 72 
4C 9 4 71'. 
FA 9 4 39 
50 9 4 82 
8E 92 9 2 
96 92 9A 

" 19 
B' 
11 
ED 

" " H 

" " 41 
54 
2B 
C1 
. 0 

D' 
" " 3F .. 
" " .. 
" 43 
54 

" " " C' 
" .. 
" " .. 
" 

92 A6 
95 AA 
92 BA 
96 47 
9 6 01 
46 211 
40 45 
42 45 
46 41" 
45 4C 
44 59 
03 42 
54 4F 
44 49 
4F 44 
211 46 
2C 52 
2:0 56 
SA 45 
52 45 
41 53 
54 48 
43 20 
4C 45 
4F 511 
29 31 
40 SO 
55 42 
4F 4E 
1111 AO 
0 0 90 
110 119 
00 09 
IHI 90 
00 110 
00 00 

Directory (1lmpls 

" 91 
93 
92 
92 
92 
93 
92 

" 93 

" " 92 

" 92 

" " " 'C '0 'C 
" " " 52 
4F 
52 
45 .. .. 
41 
52 
53 
53 
45 
41 
52 
59 

" " 'C 
53 
PF 

" .. .. .. 
" .. 

84 8F 
99 91 
44 9 4 
98 94 
5£ 92 
66 92 
B2 94 
76 92 
1E 92 
4£ 95 
86 92 
54 94 
4B 93 
4F 93 
AE 92 
BE 92 
68 96 
4F 55 
41 42 
4F 52 
20 4E 

" .. 
58 
C' 
34 

" 4E C4 BB 
41 4C ]2 
45 58 8A 
41 4E Ell. 
29 4C C6 
45 43 67 
20 4F 20 
4C 45 41'1. 
3F SA £8 
4C 55 16 
4F 20 18 
53 00 3B 
45 40 AB 
29 42 4C 
53 53 1'1.8 
00 00 7B 
52 49 )l 

J9 31J 41 
5 4 45 5B 
49 43 OF 
110 00 CO 
BF 811 2B 
1111 90 19 
011 00 IE 
110 00 26 
00 IJO 2E 
00 90 36 
00 00 3E 

DO 10 ' COP¥R IGHT 1990 COMP UTE 
I PUBLICATIONS , INC . - A 
LL RIGHTS RESERVED 

XB 20 ' OIRECTORY (8ASSEM) 
GD )0 INPUTI $AOO O, SBOOO:-USR 

(SPACE}l , 0 : -S0R 1 
HP 40 -USR 1,0 : ' NO WARN ItlGS F 

OR ZEROS 
CA SO -SOR 1 : ' WRITE TO MEMORY 
OR 60 ' WRI TE " DIR . HL , P , W" : ' CRE 

ATE HL FILE 
DE 7 0 _ RNO SCO OO :' START ADORE 

55 
SO 80 DATA 1 
KG 9 0 
FH UO >SETLFS-65466 
GD 110 >SETNAM-65469 
MO 129 >OPEN-65 472 
RO 130 >CHKIN-65478 
1'1.8 140 >CHRIN-65487 
PK 150 >CIIROUT-65490 
HS 160 >CLOSE-65 47 5 
PC 170 >CLRCHN-65 4 84 

OJ 1811 
SM 190 
EJ 299 
PB 2 10 
R1'1 220 
XO 231J 
BC 240 
MS 250 

HR 260 

GH 270 
OJ 280 
OF 290 
Gil. 390 

KR 3U1 
AO )29 

oc ))9 
OF 3 40 
SR 351! 
JE )60 
GJ 370 

FH 381l 
MH )90 

>ZP-Z51 
>LIN PRT- 48589 , 
-CLR 11 
-CMO '8 : I DEVICE NUMBER 
-S¥S 19 
-LtST >SETLFS 
-CLR '2:' LENGTH OF FIt 
ENAME 
-CMD '<>FILENM:' NAH E 
S " SO " FOR OIRECTOR¥ 
-S ¥S '»FILENM 
-L l ST >5ET"'A11 
- LIST >OP EN 
_CMO 11 : 1 INPUT FROM FI 

" 1 
-L I ST >CIIKIN 
- LI ST >CIIR t N: I DISCARD 
(SPACE}TRACK AND SECTOR 

BYTES 
- LIST >CHRIN 
>NEWENT _L IST >CHRIN 
-/ >ZP 
" LIST >CHRIN 
ORA >ZP :' CHECK FOR TWO 

CONSECUTIVE ZEROS INDt 
CATI NG LAST ENTR¥ 
- INPUT' >E XIT 
-CLR 113 :' PRJ NT <CR> F 
OR EACH ENTR¥ 

PO 400 - LIST >C II ROUT 
RS 4111 >PAUSE -CLR 653 : I SH IFT 

KE¥ PAUSE 
CG 429 AND II 
OS 4 311 -READ >PAUSE 
SO 4HJ -LIST >CHRIN : ' GET LOW 

{SPACE jS¥TE 
OF 459 -OR 
CF 460 -LIST >CIIRIN : ' GET HIGH 

B¥TE 
ER 4711 - LIST )LINPRT : ' PRINT T 

HE NUMBER OF BLOCKS 
MM 480 -C LR 1)2 : ' INSERT A SPA 

CE 
KP 499 -LIST >CHROUT 
XK 500 >LOOP - LI ST )CIIRIN 
PP 5U. - IN PUT' >NEWENT: 1 ZERO 

{SPACE}S¥TE ENOS AN tNT 
RY 

J M 520 -LIST >CHROUT 
RO 5)0 -READ >LOOP : ' LOOP BACK 

FOR MORE 
CA 5 40 >EX IT -C LR 11: ' ALL DO N 

E , CLOSE AND RESET CHAtI 
NELS 

SA 550 - L IST >CLOSE 
KB 560 - LI ST >C LRCHN 
111'1. 570 - NOT 
110 580 >FILENH - ADS " SO" 
CC 590 DATA 2 

Screen Sayer Exampls 
11K HI ' COP¥RIGHT 1990 COMPUTE I 

PUBL I CATIONS , INC . ALL 
(SPACE}R I GHTS RESERVEO . 

OE IS POKE 5S,0:POKE56 , J2:CLR : 
, RESERVE AREA ABOVE 8 1 9 
2 

SO 20 SET SAOOO,SBOOO : OPZ 1 , O: 
WRT 1 

He 30 ' WRITE "SCR . BASS , P , W" 
AG 40 BAS S2000 
KK 42 PASS 1 
AC 4 3 ~Tl.SABI10 :' STORAGE AREA 

UNDER ROM 
PG 4 4 "T2-$A40 9 
HO 55 JMP .. RECALL 
MA 70 'STORE LOY 10: I ZERO LOO 

P COUNTER 
PF 8 0 FOR l -g TO 999 :' RE M INLI 

Nt BASIC CODE 

SO 90 LOA lIJ2 4tI: STA "Tl+I 
11M 95 LOA 55296tt : STA "T2+1 
MH Hl0 NEXT 
KG 110 RTS 
PC 2011 " RECALL LOA l : PHA : AND • 

254: STA 1: ' SWITCH TO R 
AM 

XK 210 FOR I-e TO 999 :'REM Ii'lL 
tNE BAS I C CODE 

SB 21 5 LOA "Tl+I:STA 102 4 +1 
MX 220 LOA " TlT t: STA 5529 6+1 
MA 22 5 NEXT 
OK 292 PLA: STA l : RT S 
EJ 999 PASS 2 

Solll Source PIn 1 
DO 10 I COP¥RIGIIT 1990 COMPUTE 

! PUBLICAT I ONS , Hie. - A 
LL RIGHTS RESERVED 

IIJ 20 ' SPLIT SOURCE PART ONE 
RH 30 POKE45 , 9:POKE46 , 135 : CLR: 

' RESERVE SPACE 
DE 40 SET SA O ~ O,$BfFf : OPZ 1,0: 

WRITE " SPLI T ,P , W" : 8AS SC 
OOO : PASS 1:~ SET LOX ,0 

Ox 5 0 STX $0021 : DEX:STX S0020: 
~DX f):~N£XTNUM LOA ~ENO 

,X: STA $22 , X: DEX 
ME 60 DPL ~NEXTNUM:LO¥ 10 : ~WAI 

T LOX 1l : ~WAITl CPX 65 3 : 
BNE .r;WAITI 

XK 711 ~ PR I NT LOA ($22) ,¥:DEO ~ 
JUMP:JSR $FFD2 :I NY:8NE ~ 
PR1 : INC 523 

CR 80 ~PRI CMP' " " : 8 NE ~PRINT: 

"WAI T2 LOX 653 : BNE ~WAIT 

2 : I)EO ~WAIT 

PA. 90 "JU MP JMP (S24) : .r;ENO PAS 
S 2 

GK 100 LOAO" SPLITSRC. P2" , 8 : ' LO 
AD AND RUN NEXT PART 

SPlit Source Pan 2 
DO 10 ' COP¥RIGHT 1990 COMPUTE 

! PUBLI CATIONS , INC . - A 
LL RIGHTS RESERVED 

SS 20 ' SPL I T SOURCE PART TWO 
CE 30 BAS PEEK(SFB)+256*PEEK(S 

FC) : ' BAS BEFORE ',o/RITE . B 
AS POINT TO THE LAST BYT 
E 

OK 40 WRITE " SPI.IT , P , A" : ' APPEN 
o TO OR I GI NAL OB J ECT COO , 

FP 50 PASS l : WOR "TEXT , .r;COLORS 
HO 60 ~COLORS JSR "P RMS G : S£I : ~ 

LOO P FORI-OT016 : LOA 'I : S 
Til. SD0 20:NEXT 

MH 70 'Rf.PETITIVE INSTRUCTIONS 
MADE EAS¥ WITH FOR-NEXT 
LOOPING 

MX 80 FORI-IT033: NOP :NEXT : J MP 
(SPACE}.r;LEAP : ~LEAP LOA S 
OCOl : CMP ,239 : BNE " LOOP : 
CL l : RTS 

01'1. 99 .r;PRMS G LOX 10: " LPl LOA .r; 
MSG , X: BEQ "RET : JSR $Ff 02 
:INX : BNE "LPl:~RET RTS 

PR 109 ~I'1SG D¥T 13 ,"(RVS){¥E L} 
P RESS SPACE ", 13 , 9 

PA 110 " TEXT BYT lJ , lJ , " (HTHI 
S IS AN EXAMPLE OF A PR 
OGRAM HADE OF TWO PART S 

" 
HM 120 e¥T "¥OU CAN 00 THIS WJ 

TH PROGRAMS THAT WON ' T 
{SPACE}P IT IN MEMORY IN 

ONE PART ," 
PJ 130 B¥T 13, " • • • • • OK7 ", 9 
PA 149 PASS 2 6 

COMPUTEr. ""'zefte AprlI l 990 s:l 



XECUTION

John R. Hampton

Turn your 64 into a speed shop

for BASIC programs. With the

help of this runtime analyzer,

you'll have your programs

smoking in no time flat.

here arc many tricks that speed up a BASIC

program. You can use integer variables,

shorten variable names, or move heavily

used subroutines to the beginning of the pro

gram. But it's not always obvious just where

in your program such changes would do the

most good. What's needed is a way to locate

the slowest parts of a program.

Execution Analyzer is a machine language

routine that runs in the background while

your BASIC program executes. As your pro

gram runs, Analyzer gathers valuable infor

mation about each line. When your program

has finished, this information is compiled into
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a runtime report that can help you pin

point problem areas and streamline in

efficient code.

Getting Started

Execution Analyzer consists of two pro

grams. The first one, EX.BAS, is written

in BASIC and is used to install Analyzer.

To avoid typing errors, enter this pro

gram using The Automatic Proofreader,

found elsewhere in this issue. When

you've finished typing, be sure to save a

copy of the program to disk.

The second program is written en

tirely in machine language (ML) and

must be entered using MIX. The MLX

prompts, and the values you should

type in, are as follows:

Starting address: A000

Ending address: A4SF

When you've finished typing in the

data, save a copy of the program to disk

as EX.ML. When you're ready to test a

program, load and run EX.BAS. After

the ML file has been loaded into memo

ry, a list of options will be displayed.

Analyzing a Program

Execution Analyzer is controlled with

four SYS commands, all of which must

be used from program mode. The first,

SYS 724,O, turns Analyzer on (O for On)

and begins testing. The second com

mand, SYS 724,F, turns Analyzer off (F

for oFf). The last two commands, SYS

724,D and SYS 724,P, output the re

sults of the analysis to your screen (D

for Display) or to your printer IP for

Print), respectively.

For a quick demonstration, load

and run EX.BAS (if you haven't already

done so); then type in and run the fol

lowing short program.

AS

KJ

HJ

GP

CG

ME

FP

GA

XR

fiH

100

110

120

130

140

1S0

160

170

180

193

REM *** EXAMPLE PROGRAM

FOR »

REM ••

ZER12

• •

* EXECUTION ANALY

SPACES)***

SYS 724,0

LOOPS-

FOR I-

PRINT"

FOR D»

IF INT

0

X=SQR(

100

1 TO LOOPS

LOOP"I

1 TO 10B:NEXT

(I/2J-I/2 THEM 20

C0S{SIN(TAN(Xf2) )

GM 209 GOSUB 230

AC 210 NEXT I

KB 220 SYS 724,F:SYS 724,D:END

XF 230 RESTORE:DATA 1,2,3,4,5

GD 240 FOR J-l TO 5:READ A

DK 250 POKE 39000+J,A:NEXT:RET

URH

This program doesn't do much; it sim

ply contains a couple of loops and a

subroutine that give Analyzer some

thing to evaluate. Line 130 activates

Analyzer, and line 220 turns it off and

displays the results when the program

has finished.

The accompanying table contains a

runtime report based on the test pro

gram. The first item in the table, PRO

GRAM RUNTIME, shows the total time

used to execute the test program. The

remainder of the report is divided into

five columns, each showing specific

information about the program lines

that are executed.

The first column, labeled LINE#, is

the number of the line executed. Col

umn 2, EXECUTE, shows the number of

times that the line executes. Column 3,

TOTAL TIME, gives the amount of time

spent executing the line. The fourth col

umn, (WE SEC, lists the average number

of seconds used to execute the line. And
the last column. PRCNT, is the percent-

Sample Runtime Report

•PROGRAM RUNTIME - 00:00:03

130

140

150

160

170

180

190

200

230

240

250

210

220

EXECUTE

1

1

1

100

100

100

50

100

100

100

500

100

1

TOTAL TIME

00:00:00.0

00:00:00.0

00:00:00.0

00:00:04.6

00:00:12.4.

00:00:01.0

00:00:10.3

00:00:00.1

00:00:00.1

00:00:02.0

00:00:04.6

00:00:00.2

00:00:00.0

AVE SEC

.0000

.0000

.0000

.0458

.1237

.0103

.2070

.0012

.0008

.0203

.0092

.0017

.0000

PRCNT

.00

.00

.00

12.97

34.98

2.92

29.28

.33

.24

5.75

13.06

.47

.00

age of total runtime used by the line.

If you were testing a program, you

could use this information to see where

your program spends most of its execu-

tion time. You could then make

changes to the program and test it again

to see if its performance had improved.

Generating a Report
When Analyzer is active, it tests every

program line executed. Lines with IN

PUT and GET statements will greatly

affect the runtime report because they

depend on the speed of the user, not of

the program. Hence, it's not really nec

essary to test these lines.

To avoid this problem, first decide

which section of your program needs

testing; then place the command SYS

724,0 at the start of the section and SYS

724,F at the end. Analyzer will test and

report only on the lines between these

two commands. This way, you can tum

off Analyzer prior to INPUT or GET

statements, and then turn it back on

afterward. If your program executes an

END or a NEW while being tested, Ana

lyzer rums itself off automatically.

When Analyzer generates a report,

the lines are listed in the order in which

they're executed. Because of GOTOs

and GOSUBs, this list may not be in nu

merical order. There are six additional

SYS commands available to you that
will sort a report before displaying or

printing it.

SYS 724.DL

SYS 724,PL

(Sort by line number)

SYS 724,DE (Sort by number of

executions)

SYS 724,PE

SYS 724,DT (Sort by total time)

SYS 724.PT

The last sort option has the effect

of sorting the line numbers by the per

centage of program runtime, listing the

fastest lines at the top and the slowest

at the bottom. The resulting report is es

pecially convenient /or locating the

most inefficient lines in your program.

Interpreting Test Results
If you run Analyzer several times in a

row on the same program, you'll notice

that the results vary slightly from one

run to the next. This inherent error is

due to the timing methods used by Ana

lyzer itself and is exaggerated by evalu
ating short, quick program lines.

One way around this is to place a

line of the test program that you wish to

improve within an extended FOR-

NEXT loop. The longer the program

spends executing this line, the more ac

curate and precise the test results will

be. The EXECUTE column can keep
track of up to 8,388,607 iterations per
program line, and the TOTAL TIME can

extend well beyond 77 hours. So feel
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a runtime report that can help you pin
point problem areas and streamline in
efficient code. 

6,nln, SlanOll 
utcution Analyur consists of two pro
grams. The first one, EX.BAS, is written 
in BASIC and is used to install Analyztr. 
To avoid typing errors, enter this pro
gram using Tht Automatic Proofrtadtr, 
found elsewhere in this issue. When 
you've finished typing. be sure to save a 
copy of the program to disk. 

The second program is written en
tirely in machine language (ML) and 
must be entered using MLX. The MLX 
prompts, and the values you should 
type in, are as follows: 

Starling address: AOOO 
Ending adm-en: A48F 

When you've fin ished typing In the 
data, save a copy of the program to disk 
as EX.ML. When you're ready to test a 
program, load and run EX.BAS. After 
the ML me has been loaded into memo
ry, a list of options will be displayed. 

.n.lrzln, • Program 
utcution Ana!yur is controlled with 
four SYS commands, all of which must 
be used from program mode. The first, 
SYS 724,0, turns Analyuron (0 for On) 
and begins testing. The second com
mand, SYS 724,F, turns Allalyztr off (F 
for oFp. The last two commands, SYS 
724,0 and SYS 724,P, output the re
sults of the analysis to your screen (D 
for Display) or to your printer (P fOr 
Prill/), respectively. 

For a quick demonstration, load 
and run EX.BAS (if you haven't already 
done so); then type in and run the fol
lowing short program. 

AS HUI REM ... EXAMPLE PROGR AM 
FOR ••• 

KJ 119 REM ••• EXECUTION ANALY 
ZER!2 SPACES)··· 

HJ 1211 
GP 1311 SYS 724,0 
CG 1 411 LOOPS - 1II0 
ME 1511 FOR I -I TO LOOPS 
FP 160 PRtNT"LOOP"I 
GA 170 FOR 0- 1 TO 190:NEXT 
XR 180 IF I NT(I / 2) . 1/ 2 THEN 20 , 
RH 190 X-SQR (COS(SI N(TAN(lT2)) 

» 
GM 200 GOSUB 2)0 
AC 2Hl NEXT 1 
MB 229 SYS 724,F : SYS 724,0 : £1'10 
XF 230 RESTORE : OATA 1,2,3,4, 5 
GO 2411 FOR J-l TO S: RE AO A 
OK 2511 POKE ) eOell+J,A:NEXT: RET 

UR" 

This program doe!>n't do much; it sim
ply contains a couple of loops and a 
sub routine that give Allalyur some
thing to evaluate. Line 130 activates 
Ana!yur, and line 220 turns it of( and 
displays the results when the program 
has finished. 

The accompanying table contains a 
runtime report based on the test pro
gram. The ftrs t item in the table, PRO
GRAM RUNTIME, shows the total time 
used to execute the test program. The 
remainder of the report Is divided into 
five columns, each showing specific 
infonnation about the program lines 
that are executed. 

The ftrst column, labeled LlNE#, is 
the number of the line executed. Col
umn 2, EXECUTE, shows the number of 
times that the line executes. Column 3, 
TOTAL TIME, gives the amount of time 
spent executing the line. The fourth col
umn, AYE SEC, lists the average number 
of seconds used to execute the line. And 
the last column. PRCNT, is the percent-

sam", RlnU.,. R,,,,, 

' PROGRAM RUNTIME - 00:00:0) 

LlNE# EXECt1T£ lOTAL TIME AVE SEC PRCNT 

130 00:00:00.0 .0000 .00 
140 00:00:00.0 .0000 .00 
150 1 00:00:00.0 .0000 .00 
160 100 00:00:04.6 .0458 12.97 
170 100 00:00: 12.4. .1237 J4.98 
180 100 00:00:0 1.0 .0103 2.92 
190 50 00:00:10.3 .2070 29.28 
200 100 00:00:00.1 .00 12 .33 
230 100 00:00:00.1 .0008 .24 
240 100 00:00:02.0 .020) 5.75 
250 500 00:00:04.6 .0092 13.06 
210 100 00:00:00.2 .00 17 .. , 
220 1 00:00:00.0 .0000 .00 

age of total runtime used by the line. 
If you were testing a program, you 

could use this infonnation to see where 
your program spends most of its execu
tion time . You could then make 
changes to the program and test it again 
to see if its perfonnance had improved. 

Generltlng I Report 
When AnaJyur Is active, it tests every 
program line executed. Lines with IN
PUT and GET statements will greatly 
affect the runtime report because they 
depend on the speed of the user, not of 
the program. Hence, it 's not really nec
essary to test these lines. 

To avoid this problem, flTSt decide 
which section of your program needs 
testing; then place the command SYS 
724,0 at the start of the section and SYS 
724,F at the end. Analyur will test and 
report only on the lines between these 
two commands. This way, you can tum 
off Allalyzer prior to INPUT or GET 
statements, and then tum it back on 
afterward. If your program executes an 
END or a NEW while being tested, Ana
Iyur tums itself off automatically. 

When Analyzer generates a report, 
the lines are listed in the order in which 
they're executed. Because of GarOs 
and GOSUBs, this list may not be in nu
merical order. There are six additional 
SYS commands available to you that 
will sort a report before displaying or 
printing it. 

SYS 724,OL (Sort by line number) 
SYS 124.PL 

SYS 124,OE (Sort by number of 
txtcutlons) 

SYS 124.PE 

SYS 124,DT (Sort by 101.1.1 time) 
SYS 124.PT 

The last sort option has the effect 
of sorting the line numbers by the per
centage of program runtime, listing the 
fastest lines at the top and the slowest 
at the bottom. The resul ting report is es
pecially convenie nt fo r loca ting the 
most inefficient lines in your program. 

Int8f1lreUng Tesl Results 
H you run Analyur severa l times in a 
row on the same program, you' ll notice 
that the results vary slightly from one 
run to the next . This Inherent error is 
due to the timing methods used by Alia
lyur itself and is exaggerated by evalu
ating short, quick program lines. 

One Wily around this is to place a 
line of the test program that you wish to 
improve w ithin a n extended FOR
NEXT loop. The longer the program 
spends executing this line, the more ac
curate and precise the test results will 
be. The EXECUTE column can keep 
track of up to 8,388,607 iterations per 
program line, and the TarAL TIME can 
extend well beyond 77 hours. So feel 
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Execution Analyzer

free to let your program run overnight

or even over the weekend.

Also, if you time the tests yourself,

don't be surprised if the results don't

correspond with times you get from

your stopwatch. Programs generally

run about 15 percent slower due to the

overhead of Analyzer itself,

Haw It Works
The initialization routine for Analyzer

occupies memory locations 724-767,

while the buik of the program is hidden

under BASIC ROM beginning at loca

tion 40960. The program uses the tim

ers in the CIA #2. Since this chip is also

responsible for timing operations that

involve certain I/O devices (the disk

drive, printer, and user port), your test

program cannot use these devices with

out affecting the results of the test.

When Execution Analyzer is turned

on, it changes the BA5IC vectors that

normally point to a routine that de

codes and executes commands. When

ever a BASIC command is encountered,

a routine inside Analyzer takes over. As

each line is executed, this routine re

cords the amount of execution time

used and increments a counter that

holds the number of times each line is

executed. Before a report is generated,

this information is used to calculate the

AVE SEC and PRCNT columns.

To save a little memory space. Ana

lyzer does not check for syntax errors in

the SYS commands. If an illegal com

mand is given, it's simply ignored.

EX.BAS

HQ 10 REM COPYRIGHT 1990 COMPU

TE! PUBLICATIONS, INC. -

ALL RIGHTS RESERVED

CF 20 IFA = 0T!IENA = 1:LOAD"EX.ML"

,8,1

GQ 30 PRINT"(CLR}":POKE5328G,L

2:POKE53281,0

QG 40 FORI=724TO767:rtEADA:X=X+

A : POKE I, i\: NEXT: IFXO3764

THENPRINT"DATA ERROR.":S

TOP

SB 50 PRINT"{CLRK5}{RVS}
(6 SPACES}EXECUTION ANAL

YZER INSTALLED{6 SPACES)

SH 60 PRINT"{4H2 SPACESHRVS)
COMMANDS SPACESlFUNCTI

ON{12 SPACES)":PRINT

GH 70 PRINT"i5H2 SPACESjSYS 7
24,0(6 SPACESjTURN ANAL*

ZER ON "iPRIHT

AG 80 PRINT"{2 SPACESjSYS 724,
F{6 SPACESjTURN ANALYZER

OFF ":PRINT:PRINT

EF 90 PRINT"{4){2 SPACES)(RVSj

{7 SPACESJDISPLAY OR PRI
NT REPORT{6 SPACES}":PRI

NT

HA 100 PRINT"{5>!2 SPACESjSYS

(SPACEJ724,D(6 SPACESlB
Y ORDER OF EXECUTION":P

RINT"(2 SPACES}SYS 724,

P":PRINT

MB 110 PRINT"(2 SPACESjSYS 724

,DL{S SPACESlBY LINE NU

MBER":PRINT"{2 SPACES)S

YS 724,PL":PRIHT

FE 120 PRINT"{2 SPACES)SYS 724

,DE{5 SPACES]BY # OF EX

ECUTIONS":PRINT"

(2 SPACESjSYS 724,PE":P

RINT

JA 130 PRINT"(2 SPACESjSYS 724

,DT(5 SPACESjDY TOTAL T

IME"iPRINT"(2 SPACESjSY
S 724,PT":NEW

XM 140 DATA 32,246,2,32,0,160,

72,165,1,9,1,133,1,88,1

34,96,32,246,2,32,155,1

61

FS 150 DATA 32,218,2,76,228,16

7,32,218,2,32,0,0,72,12

H, 165,1,41,254,133,1,10

4,96

EX.ML

A000:

A008:

A010:

A018:

A020:

A02B:

A030:

A03B:

AG40:

A048:

A050:

A058:

A060:

AB6B:

A070:

A078:

A080:

A0B8:

A090:

A098:

A0A0;

A0A8:

AOB0:

A0B8:

A0C0:

A0C8

A0D0

A0D8

A0E0

ABES

A0F0

A0F8

A100

A10B

A110

A11B

A120

A128

A130

A138

A140

A148

A15SJ

A158

A160

A168

A178

A17B

A180

A188

A190

A198

A1A0

A1A8

A1B0

A1B8

A1C0

A1CB

A1D0

AIDS

A1E0

A1E8

20 73

4F F0

44 F0

FF A2

CO FF

69 A0

A3 CA

FF 4C

8 5 A9

8E 06

8D 04

20 B3

8D 09

60 A0

AA 20

0C A0

05 E0

00 20

04 A3

04 BE

2D 20

10 EF

F7 29

D0 F3

C9 20

:83 A3

:30 F5

:85 FA

:A3 F0

:F5 A4

:85 57

;58 08

:B1 F9

:05 58

:DA A0

:F9 AS

;20 5B

:20 5B

:A3 20

:04 A4

:08 20

:19 A4

:F4 A3

:20 A9

!A2 20

:DD A3

:A2 07

:D5 A3

:20 0B

:A4 A2

:A0 04

:4C BA

:C5 7A

:F0 04

:20 EC

:A5 3A

:0F DD

:A2 A9

:7A C9

:0B C9

:85 4C

:8D 0E

00 AA

31 E0

56 E0

04 A8

A2 FF

D0 08

D0 FA

CC FF

9D B5

DD 8E

DD A9

Al A9

03 A9

FF 20

7 3 00

0 2 F.0

54 D0

9A A3

A2 15

3E A4

D2 FF

20 A0

7F 91

20 BE

F0 A4

F0 9C

A5 F7

A5 BD

2E A0

BD Bl

CB Bl

C0 01
Fl F7

05 57

01 Bl

68 20

A2 20

A2 20

01 A4

20 21

CE A3

Afl IE

20 04

A3 A2

DS A3

20 0B

A9 04

20 45

A4 20

05 A9

Bl F9

A0 AQ

D0 06

A4 A9

Al A5

BD S4

A 5 A9

00 85

82 F0

80 F0

5E A0

DD 60

20 73

46 F0

50 D0

20 BA

20 C9

A2 05

A9 FF

A2 04

A4 CA

07 DD

42 8D

02 2C

E4 8D

79 00

C8 F,0

45 F0

E3 84

20 45

20 9A

20 BB

CA D0

A3 A0

F7 20

A3 20

20 A0

A0 04

85 F9

30 33

04 Bl

F9 38

F9 Fl

F0 07

08 28

D0 C4

F9 48

6B A3

33 A3

D5 A3

20 EE

A4 20

28 F0

20 E7

A3 20
01 8A

20 33

A4 20

20 5D

A3 20

01 A4

02 20

09 80

00 8C

Bl 7A

F0 IF

39 8D

A4 A9

D0 0 3

A9 A0

0F C9

04 C9

E6 A9

20 2D

00 E0 9S

4F E0 D6

51 A9 9A

FF 20 19

FF 20 5E

20 BE 09

20 C3 11

A9 00 9E

10 FA 26

A9 95 8F

0 5 DD DF

A9 A7 21

08 03 16

F0 15 C6

4C F0 D0

06 A0 D0

BD A2 63

A3 20 DC

A3 A0 B5

A3 A9 7E

F8 88 EE

04 Bl 55

83 A3 2C

E4 FF B6

A3 20 42

Bl F7 0D

A5 F8 34

20 83 3E

F7 30 37

Fl F7 AD

F7 85 0C

28 C8 4D

90 D6 31

A8 F0 D5

88 Bl D7

A2 06 C6

A2 08 16

20 A9 CF

A3 20 DB

IB A4 3D

0B 20 DE

A3 20 BE

CE A3 1A

20 5D 84

A3 20 27

C3 A3 09

A2 20 18

DD A3 E4

20 01 09

5D A2 EF

91 F9 62

0E DD FA

C5 3A ID

84 A9 4B

83 A4 79

51 8D 53

20 1A 3F

01 Bl A3

8E F0 D0

A2 D0 90

A9 01 Cl

A2 ft9 DC

A1F0:

A1F8:

A200:

A208:

A210:

A218:

A220:

A22B:

A230;

A238:

A240:

A248:

A250:

A258:

A260:

A268:

A270:

A27B:

A280:

A2S8:

A290:

A298:

A2A0:

A2A8:

A2B0:

A2B8:

A2C0:

A2C8:

A2D0:

A2D8:

A2E0:

A2E8;

A2F0:

A2F8:

A300:

A3B8:

A310:

A318:

A320:

A328:

A330:

A338:

A340:

A34S:

A350:

A358:

A360!

A368:

A370:

A378:

A3B0:

A38B:

A390:

A398:

A3A0:

A3A8:

A3B0:

A3B8:

A3C0:

A3CB:

A3D0i

A3D8i

A3E0:

A3E8i

A3F0:

A3F8:

A400

A408

A410

A41B

A420

A428

A430

A438

A440

A448

A450

A458

A460

A463

A470

A478

A480

A488

00 48

49 FF

DD 4 9

25 A2

70 8B

F6 60

27 A2

71 F7

20 83

34 A4

83 A4

A9 00

83 A4

91 F7

AB B5

C6 B4

21 A4

F0 05

B4 B6

20 A5

AA 38

BB A3

A6 AB

60 C8

S4 57

A5 B6

30 06

A0 01

F0 05

B6 CA

D2 FF

AB F0

F0 06

B9 00

iC8 D0

:1E A4

:A0 06

:A4 A0

:D2 FF

:B9 07

:D0 ES

:C8 Bl

:68 AS

:AC 86

:20 6B

:A0 00

:20 18

:4C F4

:A4 10

:A4 A9

:4C Fl

:85 F7

:B1 F7

:FF EB

:A9 80

:60 20

121 A4

:A9 2E

:4C D2

:20 E7

:A0 00

:35 A3

:00 4C

:A2 48

:2C A2

:BB 00

:2C A2

:DA D0

:2C A2

:A2 OF

:2C A2

:A2 DD

:68 48

:F5 02

10A S7

:4F 47

t4E 54

:0D 0D

:20 45

:20 54

:49 4D

:53 45

:54 0D

:00 00

A0 04

AA 20

FF 48

BA 43

A3 9D

20 2D

20 25

91 F7

A3 F0

D0 F4

FB 0B

91 F7

91 F7

60 A9

134 F0

D0 F9

20 28

85 B5

88 D0

B5 C9

E5 AB

CA D0

20 B5

C4 AB

A5 AA

38 E5

20 BB

C4 AB

C6 B6

30 0B

CB C6

18 20

20 B5

01 F0

F5 60

A0 00

84 5D

FA D0

B9 06

00 20

60 A0

F9 48

4C 4F

A4 AE

A3 20

20 E4

A4 68

A3 20

22 20

A5 A0

A3 A5

90 02

C8 11

BD 4 3

85 F7

C3 A3

4C Fl

2C A9

FF 20

A3 4C

4C 0E

4C 11

FE A3

A9 B3

53 2C

39 A2

E2 2C

29 A2

CA 48

2C A2

CC 48

4B A9

A9 BE

6B 4C

05 BD

52 41

49 4D

20 4C

58 45

4F 54

45 20

43 20

0 0 00

00 00

18 AD

27 A2

20 27

A 2 FD

88 A3

A2 18

A2 A9

60 20

11 Bl

88 Bl

D0 EA

88 D0

CB AD

00 86

07 20

20 EE

A4 B9

C8 D0

24 A5

30 D0

AA F0

FA 20

A3 CA

B0 02

38 E5

AB 8 5

A3 CA

D0 09

CB D0

B9 00

B6 D0

B8 A3

A3 EB

06 20

20 BB

84 5E

A0 24

05 A9

00 20

D2 FF

02 Bl

C8 Bl

A3 AD

87 A4

18 A4

A3 20

A8 20

E4 A3

76 A3

Bl 20

F7 IB

E6 F8

F7 60

A4 D0

A9 A4

20 18

A3 A9

20 2C

18 A4

0B A4

A4 A0

A4 A9

A2 91

D0 46

A2 6A

30 2C

A2 FE

12 2C

A9 BB

2B 2C

A9 BC

BD D0

8E F4

F0 02

20 2A

4D 20

45 20

49 4E

43 55

41 4C

41 56

50 52

00 00

00 00

06 DD FB

AD 0 7 5E

A2 20 0E

18 68 04

E8 D0 F9

98 20 BE

00 C8 7C

A0 A3 3E

F7 CD F6

F7 CD IB

A0 09 BB

FB AD 41

84 A4 DC

AA 85 FF

01 A4 El

A3 20 1C

00 01 03

F6 88 83

AB F0 D3

1A A5 39

06 20 F5

B8 A3 78

D0 FA 68

A4 AB 26

57 AA 20

B6 CA 8F

10 FA C2

A5 B6 9E

14 A6 6C

01 20 D2

FS A5 9F

A6 B6 9D

D0 FA EC

D2 FF A0

A3 20 FB

84 71 B3

20 2F 94

3A 20 A9

D2 FF BE

CB CS 01

F9 48 04

F9 AA BF

E5 A4 E7

48 8A F0

A9 01 A0

FB A3 7B

E7 A3 12

20 IB 9A

20 18 EE

0E A4 0A

69 08 34

A0 00 IF

20 D2 2D

F7 60 BE

85 F8 F0

A4 20 A5

30 2C AA

A9 0D 92

A0 3C B5

A9 57 E8

05 20 A4

57 A0 59

2C A2 AB

A2 49 32

43 A9 ID

A2 8C 26

48 A9 72

A2 A2 5B

D0 1C EF

A2 9B 11

D0 0C 34

05 A2 BB

02 8D BA

05 07 6F

50 52 5E

52 55 4E

3D 00 F8

45 23 65

54 45 C7

20 54 D5

45 20 6A

43 4E C7

00 00 37

00 00 Dl
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Execution Ana/rzer 
free to Jet your program run overnight HBER" : PRINT"(2 SPACES)S AIPB " .. .. .. lB AD " DO " or even over the .... wkend. YS 724,PL":PRIN1' AlPS .. FP .. " 21 A2 AD " SE 

Also, if you lime the tests yourself, " 120 PRINT"(Z SPACES}SYS 724 A21HJ DO .. FP .. " 21 A2 " " don't be surprised if the results don't , oEIS SPACES)BY • OF EX A208 2S " " .. A2 FD lB " .. ECUTIONS " : PRINT" A2UJ:70 " Al 90 " A3 " D' YO 
correspond with times you get from 12 SPACES}SYS 724,PE " :P A218:P6 " " 20 A2 ,. 98 " .& 
your stopwatch. Programs generally RINT A2211: 27 A2 " 25 A2 A9 " C. 7C 
run about 15 percent slo .... oer due to the ]A 138 PRINT"(2 SPACES)SY5 724 ..,228: 71 F7 91 F7 " " AO A3 3& 

overhead of Analyzer itself. , OTIS SPACES)UY TOTAL T A230: 20 8) A3 YO 11 Bl F7 CD YO 
IHE ": PRIN'!' '' (2SPACESISY "' 238 : 84 A4 DO F4 " Bl F7 CO 10 

How II Wor1l. S 72 4 ,PT ": NEW "240 : 83 A4 PO 'B D' " A8 " B. 
XH 140 DATA 32 , 2 46,2 , 32 , 0 , 160 . 11. 248 : 1\.9 " 91 F7 88 D' FB AD 41 

The initialization ro utine for AIIQlyzcr 72 , 165 , 1 , 9 , 1 , 133 ,1, 88 , 1 A25IJ:83 A4 91 F7 C, AD 84 A' DC 
occupies mem o ry locatio ns 724-767, 94 , 96,32 , 24 6 , 2 , 3 2 ,155 , 1 A258 : 91 F7 " A' " 86 M as FF 

w hile the bulk of the program is hidden " 
A260:AB as .. F' D7 " Dl A4 &1 

under BASIC ROM beginning at loea- FS 158 DATA 32 , 218,2,76 , 228,16 A268 :C6 B' 0' YO 28 " A3 " lC 

7 , 32 , 218 , 2 , 32 , 0,9,72,12 A270:21 " " 28 " B9 " 81 D3 
tion 40960. The program uses the tim- A278:I'0 05 as OS C, D' F' 88 83 
ers in the CIA #2. Since this chip is also 

0 , 165 . 1 ,4 1 , 254 , 133 , 1 , 10 A280: 84 B6 8B D' 24 AS AB YO 03 
responsible fo r timing operations that 

4 , 96 A288:29 AS os C9 3D D. lA AS 39 

involve certain I/O devices (the disk 
A290:,I\,,I\, 38 " AB .A YO 86 28 FS 

EX.MI ,l\,298 : B8 A3 C. D. FA 28 B' .3 78 
drive, printer, and user port), your test A2A9 : A6 .B " BS A) C. D. FA 68 
program canno t use these devices with- AOOO:29 73 " •• 28 73 " " 8B A2A8 : 60 C, c. AB B' D2 A4 .B " out affecting the results of the test. A008:4F F' 31 " 46 YO 'F EO D6 A280:84 " AS AA 38 " " AA 28 

When Execul ioll Analyzer is turned MHO: 44 " 56 EO SO D. Sl A9 ,. A2S8 :A5 B6 38 ES AB as B6 c. " A018 :FF A2 .. A' 2D " FF " 19 A2CO : )0 " 28 BB A) C. 18 FA C2 
on, it changes the BASIC vectors that A020:C!} " A2 FF 2D C, " " " A2CB : AO 81 C. AD 08 "' AS .. 9E 
normally point to a routine that de- A028:69 •• D' DS A2 " 28 BE " A200 : 1."0 " C6 B6 CO 08 ,. A6 6C 
codes and executes commands. When- AO)ll :A) c. DO " A' FF 2D C3 11 A10B:B6 C. 38 .. B9 " 81 28 02 
ever a BASIC command is encountered, A038:f'f .C cc FF A2 .. A9 " 9E A1EO :o1 FF C. C6 B6 D' F5 AS OF 

a routine inside Analyzer takes over. As A040:85 A9 90 as A4 CA 10 FA " A1E8:AB YO ,. 28 B' A3 A6 B6 90 
A048:8E " DO .& 87 DO A9 95 " A1FO : FO 86 28 OS A3 &. D' FA &C 

each line is executed, this routine re- 1'.050:80 .. DO A9 42 '0 " DO OF A2F8:B9 " 81 " " 28 02 F' A' 
cords the amount of execution time A058:10 B3 At A' 82 2C A9 A7 21 A)00:C8 0' F5 " 28 BB A) " FB 
used and increments a counter that A060:80 " 83 A9 &4 '0 .. 83 16 A3118: IE A' A' " 84 S& 84 71 B3 
holds the number of times each line Is A068:60 AD FF 2D 79 .. " lS C6 A31O:AO " .. so .. 24 " 2F 94 

executed. Before a report Is generated, A070:AA 2D 73 " C. " .C YO D' All8 :M AD FA D' " A9 lA " A9 
A078 : 0C .. 82 " 45 YO " .. D' A)20:02 FF B' " " 28 02 FF 8E 

this information is used to calculate the A080:05 eo " D' &3 .. .0 A2 6l A)28 : s9 87 " 28 02 FF co co Dl 
AVE SEC and PRCNT columns. 11.088:09 28 9A A) 28 45 Al 28 DC A330:00 " " A' D2 Bl YO .. .. 

To save a lit tle memory space, AIIII- A099:04 A3 A2 lS 2D " " AD BS A))8 :C8 Bl YO 48 C. Bl YO .. BF 
lyzer does not check for syntax errors in 11.098 : 04 B& 3& A4 2D BB A) " 7E A340 : 68 AS .C .F A) .0 os .. &7 

the SYS commands. If an illegal com- AOA0:2D 2D 02 FF CA D' " 88 ., AJ4B:AC " A4 .. 87 .. .. SA YO 
AOA8:10 &F 28 AD Al AD .. Bl 55 A350 : 29 6B A3 28 ,. A4 A9 Dl AO 

mand is given, it's simply ignored. AOB0:F7 29 7F 91 " " 83 A) 2C 11.358: A0 " " &4 A3 28 FB Al 7B 
,l\,OB8 : DO F3 28 B& A3 " &4 FF B6 11.)60: 29 ,. A' 68 AS 28 &7 Al 12 

EX.BAS AOC9 :C9 2D pO A4 20 .. Al 2D 42 ,I\,)68:4C F4 A3 28 &4 A3 " lB " AIIC8:83 A) YO 'C A9 .. Bl F7 '0 A)711 : A4 ,. 22 28 76 A3 28 ,. && 

"0 10 RE" COPYRIGHT 1990 COI'IPU ,1\,1100:)0 F5 AS F7 85 YO AS Fa 34 A)78 : A4 A' AS AU Bl 28 " A' .. 
TE! PUBLICATIONS, INC . - A008 : 85 FA AS BD 38 33 28 83 3& A)80: 4C Fl A3 AS F7 " 69 .. 34 

ALL RIGHTS RESERVED A0e0:A) F. 2& .. .. Bl " 38 87 11.)88:85 " " 82 '6 F' .. " IF 
CF 20 I FA -OTIIENA-l : LOAO"EX , 1'1£0" A9E8 : F5 A4 BD Bl YO 38 Fl F7 .0 A390 : Bl F7 C. 11 F7 " 28 02 20 

. 8,1 1'.01'0 : 85 " C. Dl YO Fl " 85 .C 1'. 398 : FF &. BD 43 A4 D' F7 " " GO 38 PRI NT " ICLR}" : POKE53280, 1 AOF8: 58 .. C. Ol YO 87 28 C. .0 A3A0:A9 .. 85 F7 A9 .. OS Fa YO 

2 : POKE53281 , 0 A100:Bl YO Fl F7 .. 28 " D' II 11.311.8: 60 " C3 A) 28 lB A' 28 AS 

OG .. FORI_724T0767 : REAOA:X _X+ AI08 : 05 59 85 " D. C4 AS YO OS A380:21 A4 .C " Al " 18 2C .. 
A: POKEI,A:NEXT:IFX(»)764 A110:0A AD 81 Dl F' .. " Dl 07 1I. 3B8:A9 2& 2C " 2D 2C A9 '0 92 

TIlENPRINT"OATA ERROR, " :t; AllB : F9 AS 6B 28 '" .3 " " C6 A3CII:4C 02 FF 28 ,. A' AO 3C BS 

TOP A129:29 SB A2 28 33 Al A2 .. 16 A3C8 : 20 &7 A3 .C .. .. A9 " &. 

SB 50 PRINT ft {CLR} { 5 ) {RVsl 11.128:20 SB A2 28 OS Al " " CF 11.)00:11.0 " .C " A' .. 85 28 A. 

{6 SPACES!EXECUTION ANAL AllO : A3 28 81 A4 28 && Al 28 DB A308: )5 A3 .C 11 A4 A' " AD 59 

YZER INSTALLEO{6 SPACES} All8:04 A4 28 21 A4 2D lB A4 3D A)E0:00 4C FE A) A2 91 2C A2 AS 
1'.140 : 08 " C& A3 28 YO 'B 28 0& 11.3£8:11.2 48 A9 B3 D' 46 A2 49 l2 

" PRINT ft { 4){1 SPACESI{RVsl A148:lS A4 .. 1& " &7 Al 28 B& A)P0:2C A2 53 2C A2 .. .. A9 10 

'" A150:F4 A) " .. Al 28 C, Al lA A3F8 : 88 D' 39 A2 18 2C A2 .C 26 
COMMANO{8 SPACESIFUNCTI 11.158:20 A9 A) A2 81 SA 20 SO .. MOO: 2C .2 " 2C A2 FE .. A9 72 

ON{12 SPACES} " :PR I NT 1I.160:A2 28 OS A) 28 II A) 28 27 A408: BA D' 29 A2 12 2C A2 A2 SB 
Gil 78 PRINT" { 5){2 SPACES}SYS 7 A168 :00 A) 28 'B A4 " C3 A) " A4111:2C A2 CA .. A' BB D. lC &F 

24 , 0{6 SPACES]TURN ANALY A170 :A2 87 " .. 28 SO A2 28 " A418 : A2 OF 2C A2 20 2C A2 9B 11 
ZER ON " : PRINT 1'.178 : 05 A) 28 45 A) 2D DO A) &4 A420 : 2C .2 CC .. A9 BC 08 .C 34 

AG " PRINT " {2 SPACES)SYS 724 , 11.180 : 20 'B .. 28 81 .. 20 81 " A428 : A2 DO 48 A9 BD DO 85 A2 BB 
F{6 SPACES }T URN ANALYZER AIB8:A4 A2 85 " 82 28 SO A2 EF A439 : 68 48 A' BE .& F4 82 '0 B' 

OFF " : PRI NT : PRI NT A190:"0 .. Bl YO " .. 91 F' 62 11.438 : £1'5 82 68 .C YO 02 85 87 OF 

" " PRINT "{4){2 SPACES}{RVS} 11.198: 4C B. A' .. " .C " DO FA 11.440:011. " 85 " " 2A " 52 S& 
(7 SP,I\,CESJOISPLAY OR PRI AIAO :C5 7A D' " Bl 7A CS ]A 10 M48 : 4F 47 52 41 '0 " 52 55 4& 
NT REPORT{6 SPACES}":PRI AIA8:FO .. A' A9 YO IF .. .9 4B M50:4£ 54 " .0 45 2D 3D " " '" A180 : 211 &C Al AS 39 '0 8) A4 79 11.458:90 '0 " .C 49 4& 45 23 65 

"' 100 PRINT "{5)!2 SPACES}SYS A188 :A5 ]A '0 B4 A4 A' Sl BD 53 ,1\, 4611:211 45 58 45 43 55 " 45 C7 
{SPACEI72 4 ,O(6 SPACES)B AICO:0F DO AS A9 D' 8l " lA 3F 11.468:20 54 OF " 41 .C " 54 OS 
Y ORDER OF ExeCUTIONft:P AIC8:A2 " " 85 A' AU 01 Bl Al 11.479 : 49 '0 45 " 41 56 45 28 " RINT"(2 SPACES}SYS 724, AI00 : 7A C9 82 YO OF C9 8E YO D' 11.4 78:53 45 43 28 SO 52 43 4& C7 
P": PRINT A108:0B C9 .. YO " C9 A2 D. " 11.480 : 54 .0 .. " .. " " .. 37 

"' 11. PRINT"{2 SPACES)SYS 724 Al£0:05 .C 5& " &6 " " 81 Cl A488 : 00 " .. " .. " .. " 01 
,OL{5 SPACES}DY LINE NU 1.1£8:80 DE DO " " 20 A2 A' DC • 
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ORDER TODAY!!

'BHtMARK 1 -800-729-9000
INItHflATlOflAL.INC. THE "GREAT DEAL "CATALOG

PACKARD BELL SS
Mm. j<rnt up fiirciunjt In » II ,11" riim

PACKMATE 286 COMPUTER
WITH VGA COLOR MONITOR.Nt
■80286

microprocBssor

loporotos al

I2MHI).

^Pk

MB floppy drive.

•One 5-1/4*1.22

MB tioooy drive.

■30 MB

hard drive.

■ 1 MB RAM on

motherboard

expandable to

3 MB ■ Includes VGA 14" color monitors VGA card

■ IBM compatible. ■ AT corripatible

■ B «.pension slots.

■ Dual FDD HDD controller.

' 2 hall height drive cavifres exposed

• I hall height driva cavity enclosed.

■ 2 serial ports. • 1 parallel port.

■ System configuration in CMOS

with battery back-up.

■ 101 key keyboard

■ Includes MS DOS 3.3 8

GW BASIC.

■ U5W Univeisal power

supply ■ Zero wait stalo

■ Socket lor 8OZ87

co-processor on

niolhorboard.

■ Oil" Vi'.ir Warranty!

Mir. Sugg. Relail:

S3 -14900

EZ3&3H31

Hum No. B-1905-132142

nsured Ship/Hond.: $40.00

XEROX 635 DIABLO WIDE CARRIAGE
DA1SYWHEEL PRINTER WITH

DUAL BIN AUTO SHEET FEEDER

■ Print speed

55CPS.

■ 255 lypBslyles

& I5lo reign

language

daisywheels

with 10, 12.

15 pilch and

proportional

spacing.

■100% IBM

compatible.

■ Auto papnr loading. ■ Full word processing capabilities

' Mjio print line widih is 13 2'and paper width is ie.5".

■ teller quality printer. ■ Prims 132 columns al 10 CPI.

■ 15fl columns at 12 CPI ■ 197 columns at 15 CPI

■ Snap in IBM Centronics mturfaco cartridge (with cable)

for instant compatibility with most microcomputer

systems. - Quiet operation; noise [evelonly 5GdB,i.

■ Can operate on 110/230 VAC 50/6Q Hi.

• Printer weight: 30 lbs

Dual Bin Sheet Feeder features:

■ Includes Diablo F52 dual

bin sheel feeder with 240

sheol capacity.

■ Drop in installation

■ModnU: 635.

■B0 Day Warranty!

■ Fnclory New!

Factory Perfectf

Mtr. Sugg. Retail:

S1.890.00

$299 29
Mem No. B-1905-135350

Insured Ship/Hand. $40 00

A
LEADING

EDGE

386 FULL 32-BIT

COMPUTER & VGA

COLOR MONITOR
■100% IBM

compatible.

■ 32-blt B0386

microprocessor

■8<16MHi spued

(awltchablB)
■ 40 MB—22 milli

second hard drive

with integral 1:1

interleave controller.

■ 1 MB RAM

expandable to 8 MB

■Ona5S5"i.2MB _

floppy disk drive.

■Four 16-bit expansion slots -Two &- bit expansion slots

■ One 16-bit VGA video adaploi with 256K memory

expandable to 5 I2K. displays uplo 1024 i 76B res

1 1 Centronics parallel port * 2 RS'232C serial ports.

■ BO3S7 maih coprocessor socket ■ Zoro wail state

■ Includes software: MS-DOS 3.3. S GW BASIC.

■ Suppoits all VGA.EGA'CGfljMDA' Horculesit modes.

1".Dim.:15.5"i 15 9"

VGA Color Monitor:

■ 14" high rosoiuiion tilt

swivel monitor

■ IBM compatible.

■ .31 mm dot pitch.

■ Analog inpui signal

■ Resolution1640 k A8Q.

■Full 20 Month

Factory Warranty I

■ Factory Now & Perfect!

Mfr.Sugg. Retail;

S3,295.00

siggg38
Item No B-1905-133%7

Insured Ship'Hand.. $40 00

Shgrp on'

a" COPIER/FAX

MACHINE UX80

bul like

new i As a

result, we

can offer

them lo you n( UNBELIEVABLE SAVINGS!

■ Photocopier, fri> machine and iDitrphone in one1

'Sendsan8-1/2"x 11"pagaasiisl as-40seconds

' Enlargtimonl jinr) roOuction capabiiilurs

■ 3 level hatMone transmission for line detail

■ Automatic contrast ad|ti£imant

■ Mulii-Iuncfion telephone wrth on-hook deling.

■ G3 cominunlciiinjn compalihllity.

■ Telephone■' lax automatic

swrichover Mfr. Sugg. Retail:

■ Thermal recording process 52 295 00

* is.ro.

♦ WeiflNi; Appro* 23 4 IBs

■ Modal ff: UXeo.

■ Full Faclory Worrenlyf

$499®

Item No B-1905-133934

Insured ShipHaid.. S29 50

HALOGEN TORCHIERE

FLOOR LAMP

Fill your room with light

from this sleek-looking

Floor Lamp. It's truly a

tamp of the '90's with Its

black finish & upward po

sitioned shade...S the

halogen bulb lasts lor

hours.
• Halogen torchiere floor Limp.

■ Shin as light upwaid, yet I ills

onlire room.

■ Variable light control switch.

- 500 Watt halogen bulb included.

■ Sleek, black finish.

■ U L. approved.

■ Glass msen oolow shado allows

Iin.nl to shine downward also—for

a complete lighting ciMud

■ Color. Black. ■ Height: Appro<. 72".

■ Ono ¥oar Warraniyl

Mfr. Sugg. Relail:

SI 70.00

: £D.5O

Fax/Phone

Auto Switch
• No need

dedicated

1,1 a line.

1 Fji i/phona

auioswiic

allows yo

new fan

to share

Busting

phone line. |

* Works on

'ill Group

3 fax

machines.

■ Single swich to lock oui either voice or fan calls

■ Front panel status liflhis indicate modes of oporniion.

■ Smartman handles powor outages Oy auTomotrCilll/

switching lo phono-only mode.

■ Allows manual override so you can send ;i fax to

Lhe person you're Ijlkir.g to on the phone,

'24-Hour customer service line.

' EasV instellaiion. Mfr Sugg. Relatl:
►ULdsled ^^"

-FCC certified SZ45.00
- Dim : 4* X 7" X 1 ZSSEQ322S3
■ Modal r MX 1030.

- 2 Year Warrunly!

■ Foclory New]

Factory Perfect!
Item No. B-1905-128934

Injured Ship'Hand . S7.50

FOR FASTESTSERVICE

CALL TOLL FREE

1-800-729-9000
CUSTOMER SERVICE: t-SIZ-566-4340

VISA

NAME

ADDRESS.

CITY

PHONE

ST- 2IP.

D Check/Money Order □ VISA SIGNATURE.

□ MasterCard Q Discover CARD NO.

QTY DESCRIPTION ITEM «

HLIVFR'IOUUS ct*4I»*KT4l. STATESMr

SUB

in MN add 6% Sa

To

GRAND"

BHH

TOTAL

esTax

al SHU

"OTAL

PRICE

D-1905

EXP. DATE.

Send To: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Parkway, Minneapolis, MN 55430

• • • • • • • 
" 

· "'" """ .. ~ 
jOClGfntHat 
12 Mflll 

• Ont 3·112" I." 
MB IIcIppy drive, 

• One SoU." 1.22 
1.19Il00I>'I dIM 

' 301.19 ....... 
· t MBRAMon 
~ ..... 
e.~ndablfltc 
3 MB • IrdIJOO1, VOA W color monIlor l VOA CIUd. 

• IBM compa~bkt . • AT CO<fIl>aI;bIoo 
• 8 e.pansIon slots. 
• Dual Foo,HOO COt'IIIoIItI 
• 2 !lair hIoQhl drlv, c:;I.YI\lft .. posed. 
• 1 "'" I'IIIghI d' ..... cavity enclOSed. 
• 2 _Ill pOrtI . • , patalel pM. 
• Sl'1lem conflguralion In C MOS 

willi baQfy baCk·up. 
• 101 ~ keyboa<d, 
• Irw;i,Idn MS DOS 3.3 " 

GW""" 
' 145W~_ 

supply • ZeIo wall lUll. 
• Soc:Q1 fo< 80281 
~ 

50;&0 Hz. 

•••••••••• 
FOR FASTEST SERVICE 

CALL TOLL FREE 

1-800-729-9000 
cusrOMER SfiRVIC£: '-4'z.5U-<I~O 

VGA Color Mon110r: 
• ' 4 " Ngn ,esoIutiontilt 
swivel rnc:nto<. 

• IBM compaw.. 
· .3'mmOOl~ 

• NWog """" S9'fII. 
• RHokItion: 6<'0. 480. 
• Full 20 Mon111 
f Klory W •• nnlyl 

,FJ.tlory Now" PerlKti 

can a U" 

$1999ai 

11am No. 8 ·1905· 133967 
1....ur1oCl SIllpiHand .. $<10,00 

them 10 roo 111 SAVING SI 

• P'ho\ooofIiIf.l', m..a- and te\4tphoM In on.t 
· s.no. ... 8·1/2".'1- pagt"'." 1.40 MCOIIds 
• EnI.I'~ lind reouc:tlol\~_ 
• 8 level 1IalI.101M1uansmissoon 100' I~ oetail. 
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MAG
You've just put the finishing touches on

your latest creation—a simple text-only

program. You run it. It looks terrible;

every screen is the same. If only there

were some way to liven up the pro

gram's appearance. Here's where Magna

Print comes in.

This short utility allows you to ex

pand the current character set horizon

tally, vertically, or both horizontally

and vertically. It works equally well

with built-in or redefined character

sets, and, since it expands only the

characters that are displayed, it saves

both time and memory.

Getting Started

Since MagnaPrint is written entirely in

machine language, you'll need to type

it in using MLX, the machine language

entry program found elsewhere in this

issue. When MLX prompts you, re

spond with the values given below.

Starting address: $CC00

Ending address: $CFF7

When you've finished entering the pro

gram, save it to disk as MAGNAPRINT

.ML before you exit MLX.

The second program, Demo, is

written in BASIC. To ensure accurate

typing, enter it using The Automatic

Proofreader, also located elsewhere in

this issue. When you've finished, be

sure to save a copy of the program to

disk. To see MagnaPrint in action, load

and run Demo.

Using MagnaPrJnt

To install MagnaPrint in your own pro

grams, place the following line at the

beginning of the program.

10 IF A-0 THEN A-1:LOAD

"MAGNAPRINT.ML",8,1

Then, activate the routine by executing

the command SYS 52224. You now

have a choice of the following four

character sizes.

• Size 0—the size of a standard Com

modore character. MagnaPrint uses

this size as its default.

• Size 1—double width (twice as wide

as a standard character). Two bytes of
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Want to add some

variety to your text

presentations? With

MagnaPrinf, you can.

This machine language

utility for the 64 offers

you a choice of four

character-set sizes, all

of which can be used

simultaneously,

A demo is included,

Peter M. L. Lottrup

PBESEKTS...

magnaprint!

mHgnaprin't!
■ ■■■■■■- ■■ ..

NAGNftPRINT!

Characters in all four text sizes appear OJI

this KTten from the demo program.

screen memory are used for each

character.

• Size 2—double height (twice the

height of a standard character). Also

uses two bytes per character.

• Size 3—double width and double

height. Each character uses four bytes

of screen memory.

The various character sizes are ac

cessed by printing CHRS(X), where X is

the size number, prior to printing the

text. For example, the following lines

PRINT
print HELLO in four different sizes on

the same screen line:

SYS 52224

PR1NT"HELLO"CHRS(1)'HELLO"CHRS

<2)"HELLO"CHR$l3)"HELLO"CHRS<rj)

Notice the placement of CHR$(0) at the

end of this line. This ensures that any

printing performed thereafter will be

done in standard-size characters.

MagnaPrinl defines the enlarged

characters in a buffer just before it

prints them. To keep from overflowing

the buffer, you should call the initializa

tion routine (with SYS 52224) each time

you clear the screen. This call effective

ly clears the character memory area,

leaving it available for more expanded

character definitions.

MagnaPrint lets you specify the

character set that you wish to use and

also lets you change character sets on

the fly. To select a character set, POKE

its high-byte address into location

52299 before you call the routine (with

SYS 52224). By default, MagnaPrint

uses the uppercase/graphics set (loca

tion 52299 contains a 208). To use the

lower-/uppercase set, POKE a 216 into

this location.

To use custom characters with

MagnaPrint, call the routine with SYS

52224. Then, based on the screen codes

of the characters that you wish to de

fine, POKE the character definitions

into memory beginning at 49152. This

technique is illustrated in lines 320-410

of Demo. In line 380, the 8-byte defini

tion for the @ character (screen code 0)

is POKEd into memory. Suppose you

wished to redefine the exclamation

point (screen code 33) rather than @.

Line 380 would become

380 L-

:READA:POKEI,A:NEXT

Note that you cannot display in

verse characters with MagnaPrint by

printing CHR$(18) before the charac

ters. You can generate the inverse char

acter-set definitions and print the

resulting characters as if they were cus

tom characters. Line 350 of Demo

makes characters A-L (screen codes

You've just put the finishing touches on 
your latest creation-a simple text-only 
program. You run it. It looks terrible; 
every screen is the same. If only there 
were some way to liven up the pro
gram'sappcarancc. Here's where Mogno
Print comes in. 

This short utility allows you to ex
pand the current character set horizon
tally, vertically, or both horizontally 
and vertically. It works equally v.-ell 
with built-in or redefined cha racte r 
sets, and, since it expands only the 
characters that arc displayed, it saves 
both time and memory. 

Getting Started 
Since MaglZoPrinl is written entirely in 
machine language, you' ll need to type 
it in using MLX, the machine language 
entry program found elsewhere in this 
issue. When MLX prompts you, re 
spond with the values given below. 

Starling addr~55: $CCOO 
Ending addres,: $CFf7 

When you've finished entering the pro
gram, save it to disk as MAGNAPRINT 
.ML hefore you exit MLX. 

The seco nd program, Demo, is 
written in BASIC. To ensure accurate 
typing, enter it using The Automatic 
Proofreader, also located elsewhere in 
this issue. When you've finished , be 
sure to save a copy of the program to 
disk. To see MogllaPrint in action, load 
and run Demo. 

Using Magnap,tnt 
To install MagnaPrinl in your own pro· 
grams, place the following line at the 
beginning of the program. 

ID IF A- D THEN A - l:LDAD 
"MACNAPRINT.ML",8,1 

Then, activate the routine by eXl!aJting 
the co mmand SYS 52224. You now 
have a choice of the following four 
character sizes. 

Size O-the size of a standard Com
modore character. MagnaPrint uses 
this size as its default. 

• Size I-double width (twice as wide 
as a standard character). Two bytes of 
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Want to add some 
variety to your text 
presentations? With 

MognaPrlnt. you can. 
This machine language 
utility for the 64 offers 
you a choice of four 
character-set sizes. all 
of which can be used 

simultaneously. 
A demo Is Included. 

Peler M. l. Lollrup 

C"grgrln$ ill gil four /txt $ius gpprgr orr 
Ilris saurr from I/It drm o ,Irogrgm. 

screen memory are used for each 
character. 

Size 2-double height (twice the 
height of a standard character). Also 
uses two bytes per character. 

Size 3-double width and double 
height. Each character uses four bytes 
of screen memory. 

The various character sizes are ac
cessed by printing CHR$(X), where X is 
the size number, prior to printing the 
text. Por example, the following lines 

print HELLD in four different sizes on 
the same screen line: 

SYS 52224 
PRINT"HELLO"CHRS(II"HELLO"CHRS 

(2)"HELLD"CHR$(J)"HELLD"CHRS(OI 

Notice the placement of CHR$(O) at the 
end of this line. This ensures that any 
printing performed thereafter will be 
done in standard-size characters. 

MagllaPrint defines the enlarged 
characters in a buffer just before it 
prints them. To keep from overfl owing 
the buffer, you should call the initiali7 .. ' 
tion routine (with SYS 52224) each time 
you clear the screen. This call effective
ly clears the character memory area, 
leaving it available for more expanded 
character definitions. 

MagllaPriut lets you specify the 
character set that you wish to use and 
also lets you change character sets on 
the fly. To select a character set, POKE 
its hi gh-byte address into location 
52299 before you call the routine (with 
SYS 52224). By default, MagnaPriu! 
uses the uppercase/graphics set (loca
tion 52299 contains a 208). To use the 
lower-/uppercase set, POKE a 216 into 
this location. 

To use custom chara cte rs with 
MagllaPrinl , call the routine with SYS 
52224 . Then, based on the screen codes 
of the characters that you wish to de
fine, POKE the character definitions 
into memory beginning at 49152. This 
technique is illustrated in lines 320-4 1 0 
of Demo. In line 380, the 8-byte defini
tion for the @character (screen code 0) 
is POKEd into memory. Suppose you 
wished to redefine the excl amation 
point (screen code 33) rather than @. 
Line 380 would become 

380 L-49152+3JOS:FORI- LTOL+7 
:READA:POKEI,A:NEXT 

Note that you cannot display in
verse characters with MagllaPrill1 by 
printing CHRS(18) before the charac
ters. You can generate the inverse char
acter -set defin itions and print the 
resulting characters as if they were cus
tom characters. Line 350 of Demo 
makes characters A- L (screen codes 



1-12) inverse and stores them in mem

ory where the corresponding graphics

characters would reside. So now, if you

print SHIFT-A, an inverse A appears

(see line 370 in Demo).

By default, MagnaPrmt uses screen

codes in the range 96-255 for storing

enlarged characters (size 1-3 charac

ters). But any screen-code range may be

specified by using the following POKEs:

POKE 522S6,starting screen code

POKE I22b\,ending screen code

Finally, when you've finished

using MagnaPrint, execute the com

mand SYS 52227 to return the com

puter to its standard memory

configuration.

Some Caveats
There are several things that you

should bear in mind when using Magna-

Priut. If the program runs out of memo

ry in which to store the large character

shapes, an OUT OF MEMORY error

will occur and the program will stop.

The only way to avoid this error is to

SYS to the routine each time you clear

the screen.

Control codes (cursor commands,

color codes, and so on) don'i have spe

cial significance within printed text un

less you're using standard-size

characters (size 0). So, to issue a control

code within a line of enlarged text,

switch to standard-size text using

CHR$(0), print the control code, and

then return to the prior text size with

CHR$(X).

If you press RUN/STOP-RESTORE

while the program is active, you'll be

left on an alternate text screen. To re

turn to the default screen, type (blindly)

SYS 52227.

How It Works

When you call MagtiaPrittt with the

command SYS 52224, it copies a select

ed character set into RAM at 49152-

51199 ($C000-SC7FF) and locates the

text screen at 51200-52223 ($C800-

$CBFF>. Then it redirects the CHROUT

(PRINT) vector at 806 ($326) to itself.

Henceforth, whenever you print a

character, the routine checks to see if

the character should be expanded. If

not, the character is printed normally.

Otherwise, if the character has not yet

been printed in the size specified, it's

expanded, added to a control table at

57344 (SE000), and then printed. If the

character already exists in the expanded

form, it's simply taken from the table at

57344 and printed.

MagnaPrint

CC90:4C 16 CC A9 H4 8D 88 02 E2

CC0a:A9 15 8D 18 D0 A9 C7 8D 39

CC10:0G Df) 20 8A FF 60 A9 08 AA

CC18:20 D2 FF A9 C0 85 FC A9 D0

CC20:60 BD BA 02 A9 FF SD C7 F4

CC2R:02 A9 E0 8D BB 02 8D 38 5B

CC30:CC A2 08 A9 00 AS 99 00 4A

CC38;E0 C8 D0 FA BE 33 CC CA FA

CC40:D0 F4 A9 00 8D B7 02 BD 91

CC48:BS 02 A9 D0 85 FE A9 00 7C

CC50:A8 S5 FD 35 FD 85 02 8D 3F

CC58:B9 02 A2 08 78 A5 01 29 A9

CC69:FA 85 01 Bl FD 91 FR C8 0B

CC68:D0 F9 E6 FC E6 FE CA D0 2F

CC79:F2 20 Bl CC A9 C8 8D 8B A2

CC78:02 A9 93 20 D2 FF A9 00 DB

CC80:8D 03 DD A9 20 3D 13 D0 SF

CC8B:A9 BB 8D 26 03 A9 CC BD DF

CC90:27 03 A9 C0 85 FE A9 09 3B

CC98:85 FD AD BA 02 20 75 CD IF

CCA0!A5 FD 85 FB A5 FE 85 FC 2B

CCA8:60 78 A5 01 29 F8 85 01 3E

CCB0:60 48 A5 01 99 07 85 01 Cl

CCB8:58 68 60 C9 04 B9 92 B5 AD

CCC0:02 8E Cl 02 43 A5 02 F0 25

CCC8;04 C9 04 90 04 68 4C CA 85

CCD0IF1 8C C0 02 68 8D BC 02 B3

CCD8:C9 20 90 F2 A0 00 84 FD AC

CCE0:A9 E0 85 FE 20 A9 CC Bl IB

CCE3:FD 20 Bl CC CD BC 02 D0 C2

CCF0:93 4C 0A CF 20 Bl CF 20 E4

CCF8:A9 CC Bl FD 20 Bl CC F0 03

CD00:09 29 Bl CF 20 Bl CF 4C 0F

CD08:E4 CC AD BB 02 B5 FE A9 88

CD10:00 35 FD AC B8 02 AD BC 7D

CD18:02 91 FD 20 Bl CF A5 02 F4

CD20:91 FD 20 Bl CF AD BA 02 CF

CD23:91 FD 20 Bl CF SC B8 02 4F

CD30:A5 FE 8D BB 02 AC BA 02 06

CD38:C8 CC C7 02 F0 IE C8 CC E2

CD40:C7 92 F9 18 A5 02 C9 93 AB

CD48:D9 0C C8 CC C7 02 F0 0C 69

CD50:C8 CC C7 02 F0 06 8C BA 10

CD53:02 18 90 09 A9 00 85 02 F7

CD60:A2 10 6C 00 03 A9 C0 85 A4

CD68:FE AD BC 82 20 BD CE 20 5C

CD70J75 CD 4C A7 CD 48 OA 9A EB

CD78:0A 85 FD 68 C9 20 90 26 D6

CD80:E6 FE C9 40 90 20 E6 FE 5E

CD88:C9 60 90 1A E6 FE C9 S0 1C

CD90:90 14 E6 FE C9 A0 90 0E 46

CD98:E6 FE C9 C0 90 08 E6 FE IE

CDA0:C9 E0 90 02 E6 FE 60 A9 29

CDA8:00 8D BE 02 A5 02 C9 02 6A

CDB9:D0 03 4C 88 CF A2 08 A5 46

CDB8:02 C9 03 D0 ID A5 FC 8D 3C

CDC0:C5 02 A5 FB 8D C8 92 AD 75

CDCa:B7 02 8D C6 02 A9 02 85 IF

CDD0:FC A9 A7 85 FB A9 00 8D B6

CDD8:B7 02 AC B7 02 A9 00 91 2A

CDE0:FB AC BE 02 Bl FD 8D BF FD

CDE8:02 AC B7 02 29 80 F0 02 F6

CDF0:A9 C0 20 B5 CE 29 40 F0 7D

CDF8r02 A9 39 20 B5 CE 29 20 S3

CE00:FO 02 A9 0C 20 B5 CE 29 2B

CE98:10 F0 02 A9 03 20 B5 CE 97

CE19:AD B7 02 18 69 08 8D B7 72

CE1S:02 90 02 E6 FC A8 A9 00 67

CE20:91 FB AD BF 02 29 08 F0 EC

CE2B:02 A9 CO 20 B5 CE 29 04 8A

CE30:F0 02 A9 30 20 BS CE 29 9D

CE38:02 F0 02 A9 0C 20 B5 CE 09

CE40:29 01 F0 02 A9 93 20 B5 40

CE48:CE AD B7 02 38 E9 07 B0 F7

CE50:02 C6 FC 8D B7 02 EE BE 7B

CE58:02 CA FO 03 4C DA CD AD OF

CE60:B7 02 18 69 08 8D B7 02 DB

CE68:90 02 E6 FC A5 02 C9 03 47

CE79:F0 03 4C DC CC A9 00 8D 39

CE78:BE 02 AD CB 92 85 FB A9 FF

CE80:A7 85 FD A9 02 85 FE AD 7F

CE88:C5 02 85 FC AD C6 02 8D 24

CE90:B7 02 AC BE 02 C0 10 B0 EF

CE98:D9 Bl FD AC B7 02 91 FB FE

CEA0:C8 D0 02 E6 FC 91 FB C8 74

CEA8:D0 02 E6 FC 3C B7 02 EE 12

CEB0:BE 02 4C 92 CE 11 Fa 91 25

CEB8:FB AD BF 02 60 3D C3 62 9A

CEC0:29 30 SD C2 02 AD C3 02 41

CEC8

CED0

CED8

CEE0

CEE8

CEF0

CEF8

CF0O

CF08

CF10

CFia

CF20

CF28

CF30

CF38

CF40

CF48

CF50

CF58

CF60

CF68

CF70

CF78

CF80

CF88

CF90

CF98

CFA9

CFA8

CFB0

CFB8

CFC0

CFC8:

CFD0:

CFD8:

CFE0;

CFE3:

CFF0:

:29 3F

:F0 08

:C3 02

:02 8D

:02 AD

:BO 02

:C2 02

:O2 99

:02 69

:B1 FD

:01 CD

:CD 20

:FD 20

:C1 02

:01 D0

:CF C9

:C0 02

:CA Fl

:CA Fl

IDC CF

:A9 11

:CA Fl

:DC CF

:A9 91

:AC BE

:FD 8D

:FB C8

:C8 D0

:EE BE

:CC C8

:AD C4

:12 AC

Cfl 02

A9 92

3C CO

BD 02

20 CA

02 EE

8D C3

AD C3

AD C3

C3 02

C3 02

09 40

C9 40

80 8D

20 Bl

20 Bl

C5 02

Bl CF

Bl CC

20 DC

06 20

02 D0

20 CA

20 DC

18 60

CE' BD

20 CA

A9 9D

EE BD

20 CA

02 C0

BF 02

D0 02

02 E6

02 4C

D0 02

02 C9

CO 02

68 60

AC C0

92 60

20 DE

Fl 20

BD 02

02 AD C2

02 09 49

02 69 8D

29 40 8D

29 3F C9

8D C3 02

D0 03 AD

C3 02 AD

CF 29 A9

CC DO 03

F0 03 4C

20 A3 CC

8D BD 02

CF A5 02

DC CF 4C

17 A9 11

Fl A9 9D

CF A9 91

EE BD 02

02 CE BD

Fl A9 9D

20 CA Fl

02 20 DC

Fl 18 90

08 F0 IF

AC B7 02

E6 FC 91

FC 8C B7

88 CF 4C

E6 FE 60

80 90 0B

20 CA Fl

A0 00 84

02 20 CA

AC C0 02

CE 20 B7

CC CF BC

60 00 00

92 07

8D ID

C4 3C

C2 A3

20 B5

AD B9

C3 7B

C3 11

CC FE

4C 23

01 Bl

Bl D4

AE E7

C9 E5

5A 6B

AC B5

20 0B

20 0C

20 75

02 E0

20 63

20 31

CF 4E

D2 ED

31 6E

91 84

FB EC

02 13

DC 6D

48 5F

A9 43

8C 69

D4 3F

Fl A3

AD 4F

CF 08

CO 0B

09 28

Demo

XQ 5 REM COPYRIGHT 1990 COMPUT

E! PUBLICATIONS, INC. - A

LL RIGHTS RESERVED

JH 13 IFPEEK[52224) O76TIIENI.0A

D"MAGNAPRINT.ML",8,1

MC 20 mS-n*H:F0RI"lT018stH$"L

XB

KM

XG

OJ

QG

30

40

50

60

70

SYS52224:POKE53280,9;POK

E53281.0

DIMVS(24) ;VS(0)="{HOME)"

:FORI = 1TO24:VS (I)=VS(I-1

)+"{DOWN)":NEXT

PRINTVS(2)TA8(15)"[BLU)C
OMPUTEI$S"

PR1NTV$(3)TAB(12)CHR$(1)

"GAZETTE"

PRINTVS(4)CHR$(0)TAB(91 "
{RED}FOR"CHRS(1)■'***««*■

"CHRS(0)"USERS"

PQ B0 PRINTVS(5)CHRS(2)TAB(11)
"COMMODORE 64/128"

MK 98 PRINTVS(9)TAB(1S)CHR$(0>
"fYELlPRESENTS..."

MG 190 FORDY=1TO3900:NEXT
SJ 110 A$="MAGNAPRINT1"

QE 120 FORJ=1TO5:POKE646,J

FK 130 PRINTVS(12+J'2)TAB(9)CH
RS(3)f

EX 140 FORI=1TOLEN(AS)1PRINTMI
DS(AS,I,l);

GR 150 POKE54296,15:POKE54296,
0:FORDY=1TO30:NEXTDY, I,

J

CM 160 FORDY=1TO3900:NEXT
RF 170 PRINTCHR$(0)"(CLR}":SYS

52224

BE 180 PRINTVS(5)TAB(4)"*3J"CH
RS(3)"4 ";:POKE646,6

EB 190 PRINTCHRS(2)"TEXT SIZES
FOR YOU TO USE!"

AG 200 PRINTVS(8)TAB (BJCHRSfB) t>
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1-12) inverse and stores them in mem- CC21l:61l 80 " " " " 80 C1 " CEC8:29 " " C) 82 AD C2 82 " ory where the corresponding graphics CC28 :112 " " 80 " 82 80 38 SO ceOIl:FIl 88 " C) 82 " " 80 10 

characters would reside. So now, if you CC3~:CC A2 88 " " " " " 4A CEOB:C3 82 AD C3 82 " '0 C. )C 
CC3B:EIl C8 DO " " 38 CC CA " CEE0:~2 80 C) 82 29 " 80 C2 A3 

print SH IFT-A, an inverse A appears CC40:DIl F4 " " 80 " " 80 '1 CEE8:"2 AD C) 82 29 3F C, " B5 
(see line 370 in Demo). CC4B:DB " " DO B5 " " " 1C CEFIl:BIl " " " 80 C) " AD B' 

By defiloult, MagI/aPril/I uses screen CC5":.a.S B5 FD B5 FB 85 02 80 3F CEFS:02 " C, " 0' " AD C) 1B 

codes in the rilonge 96-255 for storing CC5S:B9 " A2 88 18 " 01 29 " CFIlIl:92 B' SO 80 C) 02 AD C) 11 

enlarged characters (size 1-3 charac· CC61l : F ... 85 01 "' " '1 " C8 .B CF98 :11 2 " 28 B1 CF 28 " CC " CC68:01l " " 'c " " CA 0' " CFUJ:Bl FO 23 .1 CC DO " .C 23 
ters). But any screen-code range may be CC73: F2 " "' CC " C8 " 88 A2 CFlB:01 CD C5 " " OJ .C 01 01 
specified by using the following POKEs: CC78:112 " 93 28 0 2 " " " " CF21l :CO 28 01 CF 28 " CC B1 D' 

POKE 522S6,st fl rting scrten codt 
CCS":SD " DO " 2. .0 18 " " CF2S : FD 28 B1 CC " BD 82 " E1 
CC88 :A9 BB " 26 OJ " CC " OF CFJ0:C1 02 28 DC CF " " C, ES 

POKE 52261,tnding scrttn codt CC91l:27 " " C. 85 fE ,1.9 " )B CFJ8 : 91 " .. 28 DC CF .C SA " Finally, when you've fin ished 
CC9S :B5 " AD " " 2" 75 CD IF Cf49 :Cf' C, 02 " 11 " 11 AC B5 
CC ... Il:A5 " 85 'B AS " 85 'c 2E CF48:CO " " CA n " 9D " OB 

using MaS"QPril1t, execute the com- CCAS:60 18 AS Dl " F8 85 01 " CF53 :CA n " DC CF " 91 " OC 
mand SYS 52227 to return the com- CCS": 60 .. AS Dl " " 85 Dl C1 Cf50 :0, F1 18 " " DO 82 28 15 

puter to Its standard memory CCD8: 58 68 " CO .. BO " B5 AD Cf63 : DC CF CF' " " CF BD " " configuration. CCC":"2 " C1 82 48 " 82 " 2S CF68 : ... 9 11 " CA n " '0 28 63 
CCC8:114 C, .. " .. 68 . C CA 85 CF70 :CA F1 " 9D " CA n 28 31 

Some Caveals 
CCDIl:Fl .C CB " 68 80 BC B2 " CF78:OC CF " BD " " DC CF 4E 
CCD8 :e9 28 " " " " .. FD AC Cf81l:A9 '1 " CA n 1. " 02 ED 

There are seve ral things that you CCE":A9 " 85 " 28 " CC B1 1B CF08 : AC BF " CO .. " IF .1 " should bear in mind when using Magna- CCE8:FD " .1 CC CD BC " " C2 Cf90 : FD 80 BF " AC B1 " '1 84 

Prillt. If the program runs out of memo- ccr3:113 .C " c, " B1 CF " " Cf98:FD C8 DO .2 " FC '1 
,. FC 

CCF8:A9 CC B1 '0 " B1 CC F. " CFA Il: C8 " .2 " FC .C B1 " 13 
ry in which to store the large character CDO":09 " B1 CF 2. .1 C, . C .F CFA8 : EE BF " . C .. CF .C DC 6D 
shapes, an OUT OF MEMORY error COOO:E4 CC AD BB " 8S FE A9 BB CFBIl:CC C8 DO " " FE .. .. SF 
will occur and the program will stop. COlO: 1111 8S " AC B8 " AD BC 10 CfS8:AD C. " C, SO " 'B " 43 

The only way to avoid this error is to C018:02 '1 " " B1 CF AS " F4 CFCO:l2 XC C, " " CX F1 .C " SYS to the routine each time you clear C020:9l FD " B1 C, AD BA " CF CFC8 :C9 " 68 " " " .. D4 3F 
CD20:9l FD " B1 C, 8C B8 .2 4F CFO": 119 " AC CO .2 " CA F1 A3 

the screen. CD30:A5 " eo DB " AC SA " " CFD8:8C C. " " XC CO " AD 4F 
Control codes (cursor commands, C030:CS CC C1 " " IE C8 CC E2 CFE0:BD " " OF CF 2. B1 CF .. 

color codes, and so on) don't have spe- CD40:C7 " " 18 AS 02 C9 " XB CfE8:20 CA F1 2. CC CF 8C C. .B 
cial significance within printed text un· CD 48: 00 .C C. CC C1 112 FO .C 69 CFFIl: 112 EE B. " ,. •• " •• 28 

less you're using standa rd -s ize CD50:CS CC C1 " " 06 8C " 10 
CD5B:1l2 1. " " A9 113 85 " F1 

characters (size 0). So, to issue a control CD60 :A2 10 'C " " " CO 8S A4 
code within a tine of enlarged text, CD68:fE AD BC " 2. BD C, " 5C Demo 
swit ch to standa rd- si ze text us ing C070:75 CD . C A1 CD 48 " " FB 
CHR5(0), print the control code, and CD18:11 '" 8S FD 68 C, " ,. 26 0' XQ 5 REM COPYRIGHT 19911 COM PUT 

then return to the prior text size with CoSO :E6 FE C, .. " " " FE SF " PUB[. I C ... TIONS, INC. - A 
C088:C9 " " 1. " " C, " 1C [,1. RIGHTS HESERVlc:D 

CHRS(X), C090 : 90 1. E6 FE C, " 90 " 46 '" 10 1 fPEE K (52 2 24 j () 76TIt E N[.OA 
If you press RUN/STOP-RESTORE C09S:E6 " C9 C0 " .. " " IF D"MflGNr,PRI NT. M[.", 8,1 

while the program is active, you'll be CoA0 :C9 " 911 02 " " " A9 " MC " [.NS- "·": FOR I -ITO 18: [.fIS -[' 
left on an altemate text screen. To re- COM: 00 80 B' " AS " C, " " NS+" · ":NEXT 

turn to the default screen, type (blindly) COSO:OIl " . C BB CF A2 .. AS 46 XB " SYS52224:POKE5J2S0 ,O:POK 

SYS 52227. 
CDS8:92 C, .) .0 10 AS FC eo )C E53281 ,O 
COCO:C5 " AS FB eo C8 " AD 15 KM 40 OI MVS (24) : VS(9)- " {HOME) " 
COC8: B7 " .0 C, 02 " .2 8S IF :PORI-1T024:VS(lj-V$(1-1 

How It Wor1l:s CDD0:FC " A1 8S " " " eo B' )+" {OOWN) " :NEXT 
When you call MllgIllIPrillt with the COOS :B7 02 AC B1 " " " 91 2A xc 58 PRINTVS(2)TAD(15)"{B['U)C 
command SYS 52224. it copies a select- COEO : f D AC B' " B1 FD eo BF FD OMPUTEj ' S" 

ed character set into RAM at 49152-
CDE8 :92 AC 81 " " " " " " QJ " PRINTVS(J)TA6(12)CHRS(i) 
COFO:A9 co 2. B5 C, " .. " 10 "GAZETTE" 

51199 (SCOOO-SC7FF) and locates the CDF8 :92 " ). " B5 CF " " 63 oc " PRINTV$(4)CHR$(O)TAB{9)" 
text screen at 51200-52223 (5C800- CE"Il :FO 02 A9 'C " B5 C, " 2B {REO)FOR"CHRS(l)" ******* 
$CBFF). Then it redirects the CH ROUT CE1l8:10 " " " " " B5 C, 97 "CItRS (OJ "U SERS " 
(PRINT) vector at 806 ($326) to itself. CE10 : AO B1 " 1. " " eo 81 12 FO " PRiNTV$(S)CHRS(2)TAB(11) 

CE18 :92 " .2 " FC AS A9 .0 61 
Henceforth, whenever you print a CE21l :91 " AD BF " " " " 'C 

"COMMODORE 64/ 128" 

character, the routine checks to see if CE28:02 " CO " B5 CF 29 .. SA MK ,. PRINTVS(9)TAO(I5)CHRS(0) 

the character should be expanded. I f CE30 :FO " " " " B5 CF " 90 "{YE[.lpRESENTS,.," 

not, the character is printed nonnally. CE38 :112 " " A9 'C " B5 C, " 
MC 100 fORDY~lTOlOOO:NEXT 

Otherwise, if the character has not yet CE40:29 01 " " " " " B' .. SJ 110 A$-"MAGN"'PRINT!" 

CE48 :CE AD B1 " )8 " " B' F1 OF 120 FORJ a lT05 : PO KE646 , J 
been printed in the size specified, it's CE50:112 C, FC eo B1 " " BF 1B FA 130 PRINTVS{12+J * 2)TAB{9)CH 
expanded, added to a control table at CE58 : 92 eA " " .C DA CD AD " 

RS (3) ; 

57344 (SEOOO), and then printed. If the CE60 :S7 " 18 " " 80 B1 .2 DB EX W fOR I -lTO['EN (AS) : PRJNTM I 

character already exists in the expanded CE68 : 90 " " FC ,1.5 " C, " 41 o5("'S ,I, I); 
CE79 :FIl " 4C DeCO A9 DB eo 39 C. 1SD POKES4296 . 15:POKE54296, 

fonn, it's simply taken from the table ilt CE78 :BE " AD C8 02 as '" " " 0 : FOROY-IT030 :NEXTOV , I , 
57344 and printed. CES0:A1 as PO A9 32 as " AD 1F J 

CES8 :CS " as FC " C, " eo " CM I'. FOROY - IT03000 : NEXT 
CE91l :a7 " AC B' " CD 1. B. " " 1,. PRINTCHR$ ( 0)" {C['RI " : SYS 

MagnaPrlnl CE98 :D9 B1 FD AC B1 " '1 FB " 5222 4 
CEAO:C8 DO .2 " FC '1 FB C. 14 SF 180 PRINTVS(51T"'B(4)" < 3 ~~CH 

CC00 :4C 16 CC ,1.9 04 80 ee " " ceA8:DO " " FC .C 81 " " 12 RS(3)M4 ";: POKE6 46,6 
CCIl8 :A9 IS eo 18 011 " C1 80 39 CEBIl : BE .2 . C " CF 11 FB '1 2S FB 190 PRINTCHR$(2J MTEXT SIZES 
CC10 :1l 0 Of) " 8A FF " A9 " " CEB8 :FB AD OF 92 " eo C) C2 " fOR YOU TO USE I " 
CC18 :21l 02 " A9 CO as 'c " 00 CECil : 29 .. 80 C2 " AD C) " 41 'C "0 PRINTVS( 8)TAO(8)CHRS(0) , 

COMPUTE/"3 ~zeffCl ..... '". " 



GAZETTE
D\SKL/BRARY

VALUE-PACKED SOFTWARE

AT AFFORDABLE PRICES

All Gazette disks are menu-driven for ease of use—and they feature complete

documentation. Just load and you're ready to go!

SpeedScrlpt $11.95
COMPUTE! Publications' most popular program

ever. Powerful word processing package includes

SpeedScript for the 64, SpeedScript 128, spelling

checkers for both 64 and 128 versions, plus an

additional dozen support programs, including

mail-merge and word-count utilities,

Gazette's Power Tools $9.95
Fourteen of the most important utilities for the

64 ever published in Gazette. For serious users.

Titles; MetaBASIC, Disk Rapid Transit, Mob Maker,

Uitrafont+, Quick!, Disk Editor, Basically Music.

PrintScreen, 1526 PrintScreen, Fast Assembler.

Smart Disassembler, Comparator. Sprint II, and

Turbo Format.

Best Gazette Games $9.95
Best dozen arcade and strategy games ever

published in Gazette all on one disk. All games for

Commodore 64. Titles: Crossroads //: Pandemo

nium, Basketball Sam & Ed, Delta War, Heat

Seeker, Omicron, Powerbali. Q-Bird. Trap, Arcade

Volleyball, Mosaic, Power Poker, and Scorpion II.

Gazette Index $7.95
Every article and department from Gazette—July

1983 through December 1989 issues—is indexed;

features, games, reviews, programming. Bug-

Swatter, Feedback, and the other columns. Disk

features pull-down menus, help screens, superfast

searching/ sorting capabilities, and much more.

The GEOS Collection $11.95
Gazette's best 13 programs for GEOS and GEOS

128 users. Selection includes utilities, applications,

and games. Titles: Super Printer Driver. Skeet. File

Saver, Help Pad. Word Count, Directory Printer,

Quick Clock. SlideShow, File Retriever, Screen

Dumper, Font Grabber, GeoPuzzle, and

GeoConi/erfer.

128 Classics $11.95
Thirteen of Gazette's best 128 programs, including

utilities, games, and applications. Titles:

MetaBASIC 128, RAMDisk 128. 80-Column Disk

Sector Editor, MultiSort, Block Out, Miami Ice,

The Animals' Show, Cribbage, XPressCard. Sound

Designer. Video Slide Show, Math Graphics, and

3-D BorGrapher.

SPECIAL OFFER! All 6 DISKS FOR ONLY $49.95! A $13.00 SAVINGS!

All prices include shipping & handling.

SpeedScript D $11.95

Gazette's Power Tools D S 9-95

Best Gazette Games D S 9.95

Gazette Index D S 7.95

The GEOS Collection □ $11 95
128 Classics D SI 1.95

Special 6-Disk Offer D $49.95

Subtotal

State Sales Tax'. .

Name.

Address.

City State. ZIP.

Amounl

enclosed S.

Mail to: Gazette Disks

P.O. Box 5188

Greensboro, NC 27403

Credit card no ___

Metr>od ot

payment D Ctiecli or Money Order

D VISA or MosterCoid

<for ordeis over $20)

Exp. date.

Outside U.S. or Canada".

Total.

Signature (required)

Daytime phone number.

■ [?e»der«s of Now You. Pemsyfcanla. and North CaroUno odd apofopflaie '»« 'ox
' for OeMKy Outsida tdoUS. 01 Cannot), odd $] tw mbIoco nxni w S3 lot oxmaii AlKudeumuii oe m us lundi dcuwn on aUS bonk

VALUE-PACKED SOFTWARE 
AT AFFORDABLE PRICES 

All Gazette disks are menu-driven for ease of use- and they feature complete 
documentation. Just load and you're ready to go! 

Speed Script $11.95 
COMPUTEI Publications' most popular program 
ever. Powerful word processing package includes 
SpeedScript for the 64, SpeedScr'pt 128. spelling 
checkers for both 64 and 128 versions. plus an 
additional dozen support programs. including 
maij.merge and word-count utilities. 

Gazette's Power lools $9.95 
Fourteen of the most important utilities for the 
64 ever published in Gazette. For serious users. 
Titles: MetaBASIC, Disk Rapid Transit. Mob Maker. 
Ultrafont+. Q;ickl. Disk Editor, Basically Music, 
Prin tScreen. 1526 PrintScreen. Fast Assembler. 
Smart Disassembler, Comparator. Sprint /I. and 
Turbo Format. 

Best Gazette Games $9,95 
Best dozen a rcade and strategy games ever 
published In Gazette all on one disk. All games for 
Commodore 64. Titles: Crossroads II: Pandemo
nium, Basketball Sam & Ed. Delta War. Heat 
Seeker. Omicron, Pavverball, Q-Bird. Trap, Arcade 
Volleyball. Mosaic, PQIN9r Poker, and Scorpion II. 

Gazette Index $7.95 
Every article and deportment from Gazette- July 
1983 through December 1989 Issues- is Indexed: 
features. gomes. reviews. programming. Bug 
Swatter, Feedback. and the other columns. Oisk 
features pull-down menus. help screens. superfast 
seorchlng/ sorting capabilities. and much more. 

Ihe GEOS Collec tion $11 .95 
Gazette's best 13 programs for GEOS and GEOS 
128 users. Selection includes utilities. applications. 
and games. Titles : Supsr Printer Driver, Skeet. File 
Saver, Help Pod, Word Count. Directory Printer. 
Quick Clock. SlideShow, File Retriever. Screen 
Dumper. Font Grabber. GeoPuzzle. and 
GeoConverter. 

128 Classics $11.95 
Thirteen of Gazette's best 128 programs. including 
utilities. games. and applications. Titles : 
MetaBASIC 128. RAMDlsk 128. 8O-Column Disk 
Sector Edifor, MultiSort. Block Out. Miami Ice. 
The Animals' Show, Cribbage, XPressCard. Sound 
Designer, Video Slide Show. Moth Graphics, and 
3-D BarGropher. 

r---------------------------------------------~ SPECIAL OFFERI All 6 DISKS FOR ONLY $49.951 A $13.00 SAVINGSI I 
All prices Include shipping & handling. NaIT\9 _______________ I 
SpeedSctipt 0 $11.95 Address ______________ I 
Gozelte's Power Tools 0 $ 9.95 C/ty ______ Sfate ____ "' ______ I 
Best Gazette Gomes 0 $ 9.95 I 

$ ArrooI..W\r Method ot I 
Gozettelndex 0 7.95 encIosed$ ____ payment OCh&ckaMoneyOrder 
The GEOS Collectlon a $11 .95 a VISA 01 Mcnl8lCod I 
128CIossics 0 $11 .95 (lor OtderlOY8I520) 

Speclel • n, k Off 0 S49 95 Moll to· Galelle (Mks I U"'VIS a( . 0 I P .. Box 5188 
SUbtotol _____ _ GteeNborQ, NC 27403 I 

State Soles Tax" _____ _ Cledll COld no. ______ Exp. dole ___ _ 

Outside U.S. or Canada"" _____ _ $IgnOhJle (required) ___________ _ 

10101 ____ _ Daytime phone number _ _________ _ 

I 
I 
I 
I 

' IItI1IcJenrl 01 New 'tbIc. 1'ernIytvgnig. 0I'Id NoIm CQIQIno odd QIIPtOPIo1e 1QIIh lOll I 
•• f Ol <:IOiYeoIy outliclG thO u.s. CII' Conodo. odd $1 101 ..... roe. mof 01 $l lor ormal .... 01001. fl'U,! 1)41 ~ U S r'-"'tll drlJWl'l on CI \) S ~ 

L _____________________________________________ ~ 



MagnaPrint

"!CYN}{2 DOWNjSTANDARD

{SPACE}SIZE"

MQ 218 PRINTTAB<8)CHRS[1]"DOUB

LE WIDTH"

RG 220 PRINTTAB(8)CHR$(2)"DOUB

tB HEIGHT"
PP 230 PRINT:PRINTTAB(8)CHR$(3

)"GIANT SIZE"

HX 240 GOSUB4B0:POKE52256,128:

BEM LIMIT REDEFD. C

HARACTER RANGE

AR 250 PRINTCHR$(0)"(CLR}":SYS

52224:PRINTCHRS{0)"

(YELlUSE THE CHARACTER

(SPACE)SET VOU WISH!1'
AA 260 PRINTV$(B)"{BLU}"TAB(3)

CHRS(1)"UPPERCASE/GRAPH

ICS"VS(12)CHRS(1);:POKE

646,2

SA 270 F0RI=64TO96:PRINTCHHS(I

RINTCHRS (I);:NEXT
MP 280 FORDY=1TO2000:NEXT:POKE

52299,216:PRINTCHRS(0!"

1CLR)";

Sif5 52224:PRIHT"{YEL)liSE

THE CHARACTER SET YOU

AD 290

JD 300

{SPACElWISH:"
PRINTVS(B)"(BLU)"TAB(2)

CHRS(1)"LOWERCASE/UPPER

CASE"VS(12)CHRS(1);:POK

E646,2

PD 310 FORI=64TO96:PRINTCHR$(I

);:NEXT:FORI=193TO219:P

RINTCHRS(I);:NEXT

FC 320 FORDY-1TO2000:NEXT:POKE

522 56,91:POKE 52299,20 8:

PRINTCHRS(0)"{CLR)":SYS
52224

HX 333 PRINT'MYELjREVERSE AND

{SPACEjCUSTOM CHARACTER

S"

QQ 340 PRINT"ARE HERE TO0H7J"

JE 350 FORI=49160TOI+96:POKE49

672+KK,255-PEEK(I):KK=K

K+ltNEXT

BC 360 FORI=0TO3:PRINTVS(1*2+4

)TAB(7);:IF1=3THENPRINT

"(DOWN]";

AD 370 PRIMTCHRS(I)"ABCDEFGHIJ

KL":NEXTI

CF 380 FORI=49152TOI+7:READA:P

OKEI,A:NEXT

F9 390 DATA60,60,24,255,24,24,

36,102

XG 430 PRINTVS(16)CHR${0)"

(RED)? @ @(2 SPACES]"CH

RS(1)"3 @ ^(2 SPACES)"C
HRS(2);

RM 410 PRINT"? @ @{2 SPACES}"C

HR$(3)"@ 6 @"CHRS(0)
RQ 420 GOSUB480

QJ 43B POKE52256,96:PKINTCHR$(

0]"(CLR)":SSTS52224

DQ 440 PRINTVS(10)"{BLU}"CHRS(

1)"PRESS "CHRS(0)"{UPj

(red]1';
mf 450 printchrs (2)"ahy key "c

HRS(0)"{BHJl"CHRS{l)"TO
RESTART"

HB 460 POKE646,7:PRINTVS(14)TA
B(8)CHnS(3)"MAGNAPRINTI

JQ 470 POKE198,0:WAIT198,1:PRI

NTCHRS(0)"(CLR}":RUN
JA 480 POKE646,7:PRINTVS [22JCH

RS(1)LNS

CB 493 PRINTVS(23)TAB(6)"PRESS

ANY KEY"

RH 500 PRINTV$(24)CHRS(1)LNS;C

HR$<0)"(HOME}";

EQ 510 POKE198,0:WAIT19B,1

EG 520 RETURN B

• Smart Disassembler from the Power

Tools disk and the January 1989 issue of

'COMPUTE.'^ Gazette has a problem dis

assembling the STY instruction. The

disassembler interprets $93 (147) as

STY and $94 (148) as an unknown in

struction (it prints BYTE S94). Accord

ing to the Commodore 6i Programmer's

Reference Guide, $93 is reserved for fu

ture expansion and $94 is the STY in

struction. To correct the program,

change line 1370 as follows:

1370 DATA STA,6,,,STY,7,STA,7,STX,12,

Reader David W. Spearing sug

gests the following changes to make la

bels stand out from the rest of the code

when you disassemble to the screen.

750 IF LC(I)-AD THEN A$=S$+CHR$

<15S)+LB$(IHCHRSI3IhK-l

:RETURN

• We've received several letters from

readers who haven't been able to create

a working copy of SpeedScript 128 Plus

(September 1989). Other readers have

written to tell us that they were success

ful. We aren't sure why some of you

haven'l been able to get the program to

work, so we can only guess at a solution.

The first step in upgrading from

SpeedScript 128 to SpeedScript 128 Plus

requires you to load the original pro

gram without running it. This step is

important because SpceAScript 128

modifies itself when you run it. If the

version of SpeedScript 128 that you have

was run before it was saved, you won't

be able to upgrade it. The only solution
to this problem is to obtain a copy of the

program that wasn't run before it was

saved. SpeedScript 128 is available on

the October 1987 Gazelle Disk and on

the SpeedScript disk. You can also re-

enter it from the October 1987 issue.

Once you have a copy of Speed-

Script 128 that hasn't been run, upgrad

ing it to SpeedScript 128 Plus is fairly

easy. First, turn off your computer and

then tum it back on. Next, place the

disk containing SpeedScript 128 into the

disk drive and type

DLOAD"SPEEDSCRIPT 128"

Now, place the disk containing the

patch program into the drive and type

BLOAD"SPEEDPATCH 129"

For the final step, place the disk

that you want to store SpeedScripl 128

Plus on into the drive and type

BANK 0:SYS 18212:BSAVE

"SPEEDSCRIPT 12B + ",B0,F7169

TO P17927:BANK 15

Reader Robert C. Countryman dis

covered some mistakes in Figure 1,

"Sample Help Screen for Text-Editing

Commands," from the SpeedScript 128

Plus article. The RUN/STOP Insert 255

spaces entry should read Sh-R/S Insert

255 spaces and the Sh-R/S End Para

graph entry should read Sh-RET End

Paragraph. SpeedScript 128 Plus doesn't

have a spelling checker built in, so the

CONTROL-C Check Spelling entry

should be removed.

• Sound Sampler 64 {February 1990)

doesn't print the correct values to enter

into your own BASIC programs. To cor

rect these problems, change lines 1120,

1130, and 1160.

1120 NEXT N2:PRINT#4,5+ (N-1)*7;": ";Z

(N,6)'16+Z(N,7)

1130 PRINT#4,6+ IN-1)*7;": "jZIN.Bt'lS

+Z(N,9>:NEXT N

1160 PR1NT#4,23;": ";Z(4,5)'1

• Some readers have had trouble using

the programs from the GEOS Collection

disk. The instructions for using the disk

are in the file, README, but geoWrite

can't read the file. The problem stems

from the fact that some of the Collection

disks are write-protected. Any time a

GEOS application, such as geoWrite, ac
cesses a disk, it must be able to write

temporary files to the disk. Since, the

disk is write-protected, geoWrite can't

read the README file.

The easiest way to correct the

problem is to use a disk copier, such as

Turbo Copy (April 1986), to copy the

Collection disk to a blank disk. Once

that's done, put your GEOS system disk

into drive number 8 and type LOAD

"GEOS",8,1. (GEOS 128 and GEOS

128 2.0 users can insert the GEOS sys

tem disk into disk drive 8 and then turn

on their computer.) Once GEOS is run

ning, put a disk containing geoWrite

into the drive and click on the drive

icon. Next, double-click on the geoWrite

icon to run the program. (See your

GEOS manual for more details on

opening an application.) Now, insert

your copy of the GEOS Collection disk

into the disk drive, click on geoWritc's

OPEN icon, and click on README. 6
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MagnaPr/nl 
"(CYN) {200WNIsT1>.NDTl.RO 
!SP1ICE)SIZE " 

MO 210 PRI NTTAB(9)CHRS(l) " DOUB 
t.E WI DTH " 

RG 220 PRINTTAB(8)CHR$(2) " OOUB 
LE HEIGHT" 

PI' 230 PRINT : PRINTTAB{B)CHR$(3 
) " G IANT SIZE " 

HX 240 GOSUB480 : POKE52156,l18 : 
REM --- LIMIT REOEFO. C 
HARACT ER RANGE -- -

AR 250 PRINTCHR$(O)"{Ct.Rj" : SYS 
52224 : PRINTCHRS(IJ)" 
{YEt.} USE THE CHARACTER 
{SPACE)SET YOU WISH :" 

AA 260 PRINTVS(8) " (BLUI " TAB(J) 
eliRS (1) " UPPERCASE/GRAPH 
ICS"VS (12) eliRS (l) ; : POKE 
646 , 2 

SA 270 FORI - 64T096 : PRtNTCHRS(I 
); : NEXT:FORI - 161T0187 : P 
RINTCHRS(I);:NEXT 

HP 280 FORDY -lT02000 : NEXT : POKE 
52299 , 2l6 : PRI NTCHR $ (0) " 
{C[.R}"; 

AD 2911 SYS52224 : PRINT " !Y£L)USF. 
THE CHA RACTER SET yOU

( SPT\CE} Wl SH:" --
JO 301l PRI NTVS~{BLU I " TAB (2) 

CHRS (1) "LOWERCASE /U PPER 
CASE"V$(l2)CHRS (1) ;: O'OK 
E646 , 2 

PO 310 FORI-64T096 :PRINTCHR$(I 
);:NEXT:FORI - 193T0219:P 
RIN'I'CHRS(r) ;:NExT 

FC 320 FOROY-IT02000 : NEXT : POKE 
52256 , 91 : POK£52299 , 208 : 
PRINTCHR$ (0) " {CLR) " : SYS 
52224 

HX 339 PRINT"{YEL)REVERSE AND 
{SPACE) CUSTOM CHA RACTER 
S" 

00 340 PRINT " ARE HERE TOO! 0>" 
JE 350 FORI-49160TOIt96 : POKE49 

672tKK,25S-PEEK(I) : KK-K 
K+l : NEXT 

RC 360 FORI-OT03 : PRINTV$(I*2t4 
)TAB(7);: IFI - 3'I'HENPRINT 
"(DOWN)"; 

AD 370 PRINTCHRS(J)nABCDEFGHJJ 
KL":NEXTJ 

CF 380 FORI - 49152TOlt7 : READA : P 
OKEI ,A : NEXT 

FB 390 OATA60,69,24,255,24,24, 
36,19 2 

XG 400 PRINTV$(16)CHR$(0)" 
{REOa @ @{2 SPACESj"CH 
R$( l )n@ @ @{2 SPACES'''C 
HR$ (2) ; 

RM 410 PR INT" {I @ {l12 SPACES} "C 
HR$(3)" @ (I @"CHR$(9) 

RO 420 GOSUB 489 
OJ 430 POKES2256 , 96 : PRINTCHR$( 

0)"{CLR} ": SYS52224 
00 440 PRINTV$(llJ) " {BLU}nCHR$( 

l)"PRESS "CHR$ (O)" {UP) 
{RED}" ; 

MF 45B PR INTCHR$(2) "ANY KEY "c 
HRS (B) "( BLU I "CHR$ (I) "TO 

RESTART " 
HB 460 POKE646 , 7 : PRINTV$(14)TA 

B (8) CHR$ (3) "MAGNAPRtNT! 
" 

JO 470 POKE198,0:WAITI98,I:PRI 
NTCHR$ (0)" {cLRI " : RUN 

JA 480 O'O KE646 , 7:PRINTV$ (22)CII 
R$(I)LN$ 

CB 490 PRI NTVS( 23)TAB(6)"PRESS 
ANY KEY" 

RH 59B PRINTV$(24)CHR$(1)LN$;C 
HR$(0)"{1I0 MEi " ; 

EO 510 POKE198 , B:WAITI98 ,l 
EG 520 RETURN G 

• Smart Disassembler from the Pl)Wer 
Tools disk and the January 1989 issue of 
'COMPUTE!'s Gazette has a problem dis
assembling the STY instruction. The 
disassembler in terprets $93 (147) as 
STY and $94 (148) as an unknown in
struction (it prints BYTE $94). Accord
ing to the Commodore 64 Programmer's 
Reference Guide, $93 is reserved for fu
ture expansion and $94 is the STY in
structio n. To correct the prog ram, 
change line 1370 as follows: 

1370 DATA STA,6",STY,7,STA,7,STX,12, 

Reader David W. Spearing sug
gests the following changes to make la
bels stand out from the rest of the code 
when you disassemble to the screen. 

750 IF LC(I)-AD THEN AS - SS+CHRS 
(ISS) + LBS(lH CHR5(31):K - 1 
:RETURN 

• We've received several letters from 
readers who haven'l been able to create 
a working copy of SpeedScript 128 Plus 
(September 1989). Other readers have 
wri tten to tell us that they .... 'ere success
ful. We arcn't sure why some of you 
haven't been able to get the program to 
work, so \vc can only guess at a solution. 

The first step in upgrading from 
SpeedScript 128 to SpetdScript 128 Plus 
requires you to load the original pro
gram without running it. This slep is 
important because SpeedScript 128 
modifies itself when you run it. If the 
version of SpeedScript 128 that you have 
was run before it was saved, you won'l 
be able to upgrade it. The only solution 
to this problem is to obtain a copy of the 
program that wasn't run before it was 
saved. SpeedScript 128 is available on 
the October 1987 Gazellt Disk and on 
the Spt/!dScript disk. You can also re
enter it from the October 1987 issue. 

Once you have a copy of Speed. 
Script 128 that hasn't been run, upgrad
ing it to Speed5cript 128 Plus is fairly 
easy. Rrst, tum off your computer and 
then tum it back on. Next, place the 
disk containing SpttdScript 128 into the 
disk drive and type 

DLOAD"SI'EEDSCRIPT 128" 

Now, place the disk containing the 
patch program into the drive and type 

BLOAD"SPEEDPATCH 128" 

For the final step, place the disk 
that you want to store SpttdScript J 28 

Plus on into the drive and type 

BANK O:SYS 18212:BSAVE 
"SPEEDSCRIPT l ZS+",BO,P1169 
TO P17927:BANK 15 

Reader Robert C. Countryman dis
covered some mistakes in Figure 1, 
"Sample Help Screen for Text-Editing 
Commands," from the SpeedScript 128 
Plus artide. The RUN/STOP Illsert 255 
spaces entry should read Sh oRtS hrsert 
255 spaces and the ShoRtS End P'm
graph entry should read Sir-RET Eud 
Paragraph. SpeedScript 128 Plus doesn't 
have a spelling checker built in, so the 
CONTROL-C Check Spell iug entry 
should be removed. 

• Sou ,rd Sample r 64 (February 1990) 
doesn't print the correct values to enter 
into your own BASIC programs. To cor
rect these problems, change lines 1120, 
11 30, and 1160. 

1120 NEXT N2:PRINT#4,5+(N-1)·7;": ";Z 
(N,6)OI6+Z(N,7) 

1130 PRINT#4,6+(N-t)*7;"; ";Z(N,8)016 
+ZIN,9):NEXT N 

1160 PRINT#4,23;"; ";Z(4,5)O I6+ Z(4,6) 

• Some readers have had trouble using 
the programs from the GEOS Collection 
disk. The instructions for using the disk 
are in the file, README, but geoWritt 
can't read the file. The problem stems 
from the fa ct that some of the Col/ectio,r 
disks are write-protected. Any time a 
GEOS application, such as geoWrit e, ac
cesses a disk, it must be able to write 
temporary files to the disk. Since, the 
disk is write-protected, geoWrite can't 
read the README file. 

The easiest way to correct the 
problem is to usc a disk copier, such as 
Turbo Copy (April 1986), to copy the 
Colltc tiOlI disk to a blank disk. Once 
that 's done, put your GEOS system disk 
into drive number 8 and type WAD 
"GEOS",8,1. (GEOS 128 and GEOS 
128 2.0 users can insert the GEOS sys
tem disk into disk drive 8 and then tum 
on their computer.) Once GEOS is run
ning, put a disk containing geoWrit e 
into the drive and click on the drive 
icon. Next, double-dick on the geoWrite 
icon to run the program. (See you r 
GEOS manual for more details on 
opening an application.) Now, insert 
your copy of the GEOS Col/ectiou disk 
into the disk drive, click on geoWrite's 
OPEN icon, and click on README. & 
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SPEED
COLUMNS

2.0

Speed Columns (October 1988) added

capabilities io SpeedScript such as

multiple-column printing and full justi

fication. Now, Speed Columns 2.0 adds

even more features. These include for

matting for facing pages, print queuing,

and a scrolling preview feature.

Typing It In
Speed Columns 2.0 is written erv

machine language. To enter it, use

MLX, the machine I,

gram found elsewhere in this issue. The

MLX prompts, and the values you

should enter, are as follows;

Starting address: 0801 ^P^
Ending address: 1FC0

all the data for

ie program, be sure to save a copy to

disk before leaving MLX.

get started, load and run the

program as if it were a BASIC program.

Speed Columns 2.0 (hereafter referred to

simply as Speed Columns) displays a ti

tle screen for a few seconds, and then

the main menu appears. The menu op

tions are listed with their default values

shown to the right of the option label.

Each option has a letter shown in

reverse video. To change any of the op

tion values, simply press the key corre

sponding to the highlighted letter.

Pressing the key by itsetf redtu

value. Pressing SHIFT along with the

key increases the value.

contains Speed Columns. This is useful if

you need to use a second disk drive

with the program.

• File Disk. Leis you choose the device

number for the disk drive containing

the text and style-sheet files. ^P^^
• Printer. Allows you to set the device

er. The device

nd in your printer

manual.

Prim Options

Following are the explanations of each

of the menu options.

• Program Disk. Lets you choose the

device number of the disk drive that
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Speed Columns,

the multicolumn print

formatter for

SpeedScript,

returns with several

new commands and

enhancements.

For the 64

with a disk drive.

dfy the sec-

d when Ihe printer

channel is opened. Commodore prim

ary address of 7 (the de-

ue) to print in upper-/

ase mode. Some printer inter-

ss use a secondary address of 7 to in

dicate near-letter-quality (NLQ) mode.

Check the manual that came with your

printer or printer interface for more

information.

■ Width. Allows you to set the right

margin of your printer. Width can range

m 40 to 254. Most printers are limit-

■d to a line length of 80 in normal print

ing mode and 132 in condensed mode.

Setting the width too large causes each

line to wrap around to the beginning of

the next line.

• Length. Lets you set the length of the

paper as measured in lines. Length can

range from 40 to 132 lines.

• Margin. Refers to the white spact

around the page and is measured

zontally by characters and ver

lines.

• Gutter. Refers to tr

tween columns. I

characters.

■ Columns. Used to select

of vertical columns on the page. Be

eful with this setting. Pri g your

columns can

]-looking docu-

many columns can make

the page look cluttered. You can print

1-10 columns.

g pages. Allows you to format

■9 as if you were printing a pam

phlet. !t lets you print two pages on a

sheet of paper in such a way that you

can fold the pages to form a booklet.

Setting the facing-pages value to 1

turns off this option. A value of 2 sets it

to print facing pages.

■ Preview. Lets you select where your

document prints. It has three settings:

Print; Preview; and Preview, Print.

Print sends the output to the printer.

The printer device number is specified

by the Printer option, above. Preview

prints each page to a scrollable win

dow. Use the cursor keys to move

UMNS 
2.0 

Spud Columns (October 1988) added you to set the right 
capabilities to SpttdScrip l such as printer. Width can range 

multiple-column printing and f~~lIl;I::"~"~;-~~~~~~~~~~~~~:~;~~ 254. Most printers are limit-ficali c n. Now, Spud Columll5 2.0 adds II. line length of 80 in nonnal print-
even more features. These include for- mode and 132 in condensed mode. 
matting for facing pages, the width too large causes each 
and a scrolling preview line to wrap around to the beginning of 

Typing II In 
Spud ColunHlS 2.0 
ma chine I 
MLX, the 

~nter It, use 

entry~ 
Robert Bixby 

Speed Columns, 
the multicolumn print 

for maner for 

and run the SpeedScripl1 

if it were a BASIC program. returns w ith several 
2.0 (hereafter referred to new commands and 

as Speed Columns) displays a ti-
for a (e\v seconds, and then enhancements . 

the next line. 
• Length. Lets you set the length of the 
paper as mellsured in lines. Length can 
range from 40 to 132 lines. 
• Margin. Refers to the white 

around the page and is, ~;:~=:~~ 
zontally by characters a 
lines. 
• Gutler. 
tween I 

docu
can make 

You can print 
the main menu appc:an. The menu op- For the 64 
lions are listed with their defllult values Allows you to format 
shown to the right of the option label. with a disk drive. you w\'re printing a pam-
Each option h as a letter shown in It lets you print two pages on a 

video. ,~:~~ .... ,J.-""--"'=~-,:,"""-:;'-:::;ji~"" of paper in such a way that you 
CI can fold the pages to form a booklet. 

's.o..L~~~~~~~~~~j~; =. ........ 
f.ult print in upper-/ 

ppr~l~n,I~~~~f:~~: Some printer Inter-
F the explanadons of each secondary address of 7 to in-

menu option.. J'~'.c." near-letter-quality (NLQ) mode. 
the manual that came with your 

printer or p rinter interface for more 
information . 

Setti ng the facing-pages va lue to 1 
turns off this option. A value of 2 sets it 
to print facing pages. 
• Preview. Lets you select where your 
document prints. It has three settings: 
Print; Preview; and Preview, Print. 
Print sends the output to the printer. 
The printer device number is specified 
by the Printer option, above. Pr1!view 
prints each page to a scrollable win
dow. Use the curso r keys to move 



around the window to examine the text;

press - to stop printing or RETURN to

print the next page. Preview, Print

prints each page to the preview window

just as in Preview, but when you press

RETURN it sends the page to the printer

before printing the next page to the pre

view window. If you have a printer that

allows you to print on single pages, you

can use Preview, Print to simulate

SpeedScript's page-wait command.

• Mast. Allows you to print a section of

text at the top of the first page, as in a

masthead. The Mast value is the number

of lines of text in the masthead plus the

Margin value plus 5. For example, if you

want to print a ten-line masthead at the

top of your document and your margin

setting is 5, you need to set Mast to 20

{10 lines + 5 margin + 5 = 20).

• Running Head. Lets you set the page

header. It has three settings: Header/

Page number, Header/No page num

ber, No header/No page number. The

header is the line of text printed at the

top of each page (beginning with page

2). To enter the header, press H, type

your text, and then press RETURN.

Your header can contain up to 40 char

acters, but it may need to be shorter if

you're using a narrow-width setting. Be

sure to preview your page before print

ing to ensure that your header and page

number are printing correctly.

Printing
Speed Columns has a print queue that

can hold up to 15 files or 85 disk blocks.

This means that you can select up to 15

files to print at a time. You can enter

files into the print queue from the disk

directory by pressing f5, or you can en

ter them manually by pressing f3.

When you press f5, the program

prompts you for a search mask. If all

your files start with CHAPTER, enter

CHAPTER* as your search mask and

press RETURN. If you want to select

from all the files on the disk, enter * as

the search mask. After you've entered

the mask, Speed Columns displays each

matching file. The filename is displayed

in a numbered queue box that corre

sponds to its position within the queue,

Use the up- and down-cursor keys to

select the queue position; then press Y

to place the file in the queue. If you

don't want to print the file, press N.

When you've seen all the matching files

or the print queue is full, the program

returns to the main menu. Press - at

any time to escape to the main menu.

If you press f3 to enter the file

names manually, the print-queue box

appears with an arrow pointing to the

current cursor location. Select the

queue position using the cursor keys as

above; then type the filename of the file
to be printed and press RETURN. The

drawback to entering filenames man

ually is that you can only enter alpha

numeric characters. If you have a disk

file whose name is %45..%0656!4%,

you won't be able to enter it manually.

When you fill the print queue,

either from the directory or manually,

you don't have to worry about filling

each slot in the queue. If you leave a

blank in the queue, Speed Columns will

ignore it.

Press f 1 to start printing. Speed Col

umns loads the first file in the print

queue, formats it, and then prints it to

the preview window, the printer, or both.

Mora Features

If you find yourself using the same set

tings again and again, you need to save

them in a style sheet. Adjust the set

tings in the menu to your liking and

then press f8 to save them. The pro

gram prompts you for a filename (up to

14 characters). To help you differentiate

between style sheets and text files, the

file is saved with the reverse-on charac

ter at the beginning and the reverse-off

character at the end of the filename.

You don't have to type the extra charac

ters when you load or save style sheets;

Speed Columns takes care of them for you.

Finally, to exit Speed Columns at any

time, press SHIFT-, CTRL-, or Commo-

dore-RUN/STOP. Type RUN and press

RETURN to reenter the program.

Speed Columns 2.0

0801

0809

0311

0B19

0B21

0929

0831

0839

0841

0849

0851

0859

0861

0869

0871

0879

0861

0889

3899:

08A1

08A9-

08B1

0BD9

0BC1

08C9

08D1

08D9:

08E1:

08E9:

08F1:

08F9:

0901:

0909:

0911:

0919:

0921:

0929:

0931;

0939:

0941:

0949:

0951:

0B 08

38 00

0D 0D

0D 0D

0D 0D

20 20

20 20

C0 C0

C0 C0

20 20

C0 BD

47 48

AD C0

20 20

4F 4D

20 50

54 49

20 20

C0 C0

57 2E

56 45

20 20

20 20

45 4E

20 4E

20 20

20 20

C0 C0

C0 BD

0D 0D

30 0E

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

FF ET

EE 08

0D 0D

0D OD

0D 0D

20 20

20 20

C0 C0

C0 AE

20 20

43 4F

54 20

C0 C0

20 20

50 55

55 42

4F 4E

20 20

AE 33

20 57

52 B0

20 20

20 AD

53 42

43 B0

20 20

AD C0

C0 C0

0D 0D

0D 0D

00 00

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

9E 32

FF FF

0D 0D

00 00

00 00

20 20

B0 C0

C0 C0

0D 20

20 B0

50 59

31 39

AE 0D

20 20

54 45

4C 49

5 3 DD

20 20

32 34

4 5 4E

C0 C0

20 20

AE 4 7

4F 52

BD 0D

20 20

C0 C0

C0 C0

0D 0D

00 00

20 20

20 20

00 00

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

32 38 F2

BF 22 D4

00 00 21

00 0D 29

00 0D 31

20 20 39

C0 C0 2A

C0 C0 49

20 20 2E

C0 C0 7D

52 49 64

38 39 C3

20 20 A6

DO 43 18

21 20 F5

43 41 CB

0D 20 29

20 AD 27

20 20 FD

44 4F 95

BD 0D 15

20 20 B9

52 45 35

4F 2C ID

20 20 6B

20 20 D9

C0 C0 07

C0 C0 E9

00 BD F7

00 4C 82

20 20 7F

20 20 0A

20 20 91

20 20 IB

20 20 23

20 20 2B

20 20 33

20 20 3B

20 20 43

20 20 4B

20 20 53

20 20 5B

20 20 63

0959:20

0961:20

0969:20

0971:20

0979:20

0981:20

0989:20

0991:20

0999:20

09A1:20

09A9:20

09B1:20

09B9:20

09C1:20

09C9:20

09D1:20

09D9:20

09E1:2B

09E9:20

09F1:20

09F9:20

0A01:20

0A09:00

0A11:00

0A19:00

0A2l:20

0A29:20

0A31:20

0A39:20

0A41:45

0A49:54

0A51:52

0A59:3A

0A61:52

0A69:20

0A71:41

0A79:00

0A81:47

0AS9:4B

0A91:45

0A99:70

0AA1:52

0AA9:47

0AB1:45

0AB9:67

0AC1:00

0AC9:07

0AD1:4E

0AD9:4C

0AE1:41

0AE9:41

BAF1:41

0AF9:52

0B01:70

0B09:31

0B11:52

0B19:49

0B21:20

0B29:70

0B31:20

0B39:66

0B41:12

0B49:45

0B51:41

0359:20

0861:68

0B69:45

0B71:20

0B79:4F

0B81:41

0B89:45

0B91:20

0B99:20

0BA1:20

0BA9:44

0BB1:45

0BB9:20

0BC1:55

0BC9:45

0BD1:47

0BD9:20

0BE1:21

0BE9:4E

0BF1:08

0BF9:01

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

00 00

00 00

24 3A

20 20

20 20

20 20

20 20

52 2fl

4F 52

43 48

0D 00

45 20

4D 41

54 54

08 00

52 41

08 00

20 64

92 52

05 00

49 4E

4E 47

12 55

9! 77

00 92

44 01

55 4D

53 92

43 49

12 47

92 45

52 49

20 54

54 29

45 57

20 20

52 45

50 52

31 29

4E 4E

41 44

44 45

28 68

45 41

20 4E

20 20

20 48

47 45

52 20

48 45

4E 55

20 20

2F 4E

20 4E

20 20

43 45

52 S3

49 4E

43 4F

00 00

20 77

08 04

01 01

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

00 00

00 00

20 20

20 20

20 20

20 20

00 93

44 49

59 20

20 4D

6E 4F

46 49

54 43

45 52

92 70

4D 20

92 66

49 53

12 49

92 6D

3C 00

54 48

54 54

12 49

73 12

00 92

4E 53

54 12

4E 47

45 53

12 56

4E 54

4F 20

00 70

20 20

28 6G

56 49

49 4E

01 00

49 4E

6E 4F

52 20

29 20

44 2F

55 4D

20 20

45 41

20 4E

20 20

41 44

4D 42

20 00

4F 20

55 4D

00 00

20 47

2C 20

53 2C

4C 55

63 4F

49 44

01 28

01 00

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 20

20 00

00 00

00 00

20 20

20 20

20 20

20 20

65 4E

52 45

53 45

41 53

20 4D

4C 45

48 20

4E 00

12 52

64 49

12 49

4B 04

4E 54

12 41

9 2 6C

02 00

45 52

44 54

45 43

63 12

00 00

01 00

20 70

02 00

49 45

20 28

53 54

52 45

20 20

31 29

45 57

54 20

72 92

47 20

20 68

73 45

20 20

50 41

42 45

20 00

44 2F

55 4D

00 6E

2F 4E

45 52

68 45

50 41

42 45

52 45

55 54

40 41

20 4F

4D 4E

4C 55

54 48

28 01

00 0B

20 6B

20 73

20 7B

20 83

20 SB

20 93

20 9B

20 A3

20 AB

20 B3

20 BB

20 C3

20 CB

20 D3

20 DB

20 E3

20 EB

20 F3

20 FB

20 04

20 0C

00 B4

00

00

ID

25

20 61

20 3 5

3D

45

20

20

54 8C

43 36

41 55

4B CB

4F 99

53 Bl

50 1A

00 E5

4F 78

53 43

4C C8

00 41

45 67
52 Dl

12 76

92 07

50 A2

48 D6

4F 66

4F D3

6D FF

66 FD

92 AB

70 7B

57 5F

6 6 CB

41 77

56 36

20 F3

00 20

2C 54

28 76

55 48

48 6A

45 02

54 94

00 EA

47 ED

52 99

6E 95

50 66

42 59

4F 0A

4F 51

20 BE

41 43

47 7B

52 El

44 34

S4

52

8A

4F

52 AF

53 4F

4D 62

00 BE

00 82

0B 22
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around the window to examine the text; numeric cha racters. If you have a disk 0959 : 2" " " " " " " " 6B 

press .. to stop printing or RETURN to fil e whose name is %45 .. %0656!4 %, 11961: 211 " " 20 20 20 20 20 7l 
11969:211 " " 20 20 20 " 20 7B 

print the next page. Preview, Prin t you won't be able to enter it manually. 11911 : 211 20 20 20 20 20 " 20 B3 
prints each page to the preview window When you fill the print queue, 11919: 2" 20 20 20 20 " " " 8B 
just as in Preview, but when you press either from the directory or manually, "981: 29 " " " " " " " " RETURN it sends the page to the printer you don't have to worry about filling 9989:211 " " " " " " " 'B 
before printing the next page 10 the pre. each slot in the queue. If you leave a 0991 : 29 " " " " " " " A1 

0999:29 " " " " " " 20 AB view window. If you have a printer that blank in the queue, Spud Columns will "9",1 : 20 20 20 20 20 20 20 2B B1 
allows you to print on single pages, you ignore it. 119",9 : 29 20 20 20 20 20 20 20 BB 
can use Preview, Print to sim ulate Press f1 to start printing. Spud Col· 9981: 2" 20 20 20 20 20 20 20 C1 
SpudScn'pt's page-wait command. umns loads the fIrst file in the print 9989 : 211 20 20 20 " 20 20 " CB 
• MilS!. Allows you to print a section of queue, fonnats it, and then prints it to I19C1 : 29 20 20 20 20 20 20 20 01 

119C9 : 211 20 20 20 20 " " 20 DB text at the top of the first page, as in a the preview window, the printer, or both. 11901: 211 20 20 " " " " " " masthead. The Mast value is the number 11909:2" " " " " " " " EB 
of lines of text in the masthead plus the Mol'I Fel.lreS 09El:20 20 20 20 20 20 20 20 Fl 
Margin value plus 5. For example, if you If you fi nd yourself using the same set· 09E9:211 2B 2B 20 20 20 20 20 FB 
want to print a ten·line masthead at the lings again and again, you need to save 99Fl:29 2B 20 20 20 20 20 20 .. 
top of your document and your margin them in a style sheet. Adjust the set· 99F9:29 20 2B 20 20 20 20 20 'C 

91091:29 20 20 20 20 20 " " B' setting is 5, you need to set Mast to 20 tings in the menu to your liking and 9MI'9: 'HI " " " " " " " 10 
(10 lines + 5 margin + 5 - 20). then press f8 to save them. The pro· 9All:IIII " " " " " " " 25 
• Running Head. Lets you set the page gram prompts you for a filename (up to ""19:1111 24 1A 20 20 20 20 20 61 
header. It has three settings: Header/ 14 characters). To help you differentiate 0A21 : 29 " " " 20 " 20 " lS 
Page number, Header/No page num- between style sheets and text files, the 9A29:21l 20 20 20 20 20 20 20 10 

ber, No header/No pase number. The file is saved with the reverse·on charac· 9"'31:29 20 20 20 20 20 20 20 " 91039: 211 20 20 " " 65 " " 8C header is the line of text printed at the ter at the beginning and the reverse-off 91041:45 52 " .. .. 52 ., 4l 16 
top of each page (beginning with page character at the end of the file name. 9",H: 54 4F 52 " 20 53 ., 41 55 
2). To enter the header, press H, type You don't have to type the extra charac· OA51:52 4l .. " . 0 41 53 ' B CB 
your text, and the n press RETURN. ters when you load or save style sheets; 0"'59: 3'" '0 " 6E " " '0 4F " Your header can contain up to 40 char- Speed Columns takes care of them for you. 9"'61: 52 " " " " . C 85 53 B1 

9A69:20 '0 81 " 8] .. " " lA acters, but it may need to be shorter if Fmaliy, to exit Speed Columns at any 9",71:41 54 54 ., 52 4E " " E5 
you're using a narrow·wldth setting. Be time, press SHlFT -, CTRL-, or Commo-- "1079:"" 'B " " " 12 52 4F 78 
sure to preview your page before print- dore-RUN/STOP. Type RUN and press g",B!: 47 52 41 '0 " 64 " " 

., 
ing to ensure that your header and page RETURN 10 reenter the program. 911.89 : ~8 " " " 66 12 ., .C C8 
number tire printing correctly. 61191: 45 " " .. 53 .B " B' 41 

SlIIId Co',mn. 2.0 9",99: 711 " 52 12 ., 8E 58 ., 67 
6"'Al:52 " " " 60 12 81 52 0 1 

P~nllng 0891:"8 " FF FF " 12 12 18 F2 ""'11.9:47 .. 8E 1C " " 6C 12 76 
Spud Columns has a print queue that 9899:)8 'B " " FF FF SF 22 O. 11",81: ~ s 4E 87 54 .. " " " " can hold up to 15 files or 85 disk blocks. 9811: liD .0 .0 .0 '0 '0 '0 '0 21 "",e9 : 67 12 55 54 54 ., 52 " " 9819 : 110 '0 .0 '0 '0 '0 '0 '0 " IJAC1:"9 " 77 12 ., .. 54 .. 06 This means that you can select up to 15 11 821:90 '0 .0 .0 '0 '0 '0 '0 II 9",C9 : 97 " " 7l 12 ., ., 4F 66 
mes to print at a time. You can enter 11829:29 20 2B " " 20 29 211 " 11",01 : ~£ .. 01 B' " 61 12 " 01 
mes into the print queue {rom the disk 11831 : 20 " " " BO CII C" C9 2A 9",09 : 4C 55 ' 0 8E 53 " " 60 FF 

directory by pressing {5, or you can en· 98)9:CO C, C, c, C, C9 C9 C9 " "",£1 : 41 53 " 54 12 01 " 66 PO 
ter them manually by ~ressing f3 . 11841 : C0 co C, AE '0 29 29 20 2. II", t9: 41 81 " 4E 87 " " " ' B 

9849 : 20 " " " 29 BII C0 C9 70 9"'f'1 : 41 12 87 85 53 " " " 7B When you press 5, the program 9851 : CII BO ., " 51l 59 52 49 " 9",F9 : 52 " 85 12 56 ., 45 57 SF 
prompts you for a search mask. If all 9859 : H .. 54 " 31393839 C1 11991:79 52 " 8E 54 " 2B 66 CB 
your files start with CHAPTER, enter 11861 : AD C. C, c, ",e liD 29 29 " 9999 : 31 " " 8F " " 54 41 77 
CHAPTER- as your search mask and 9869 : 29 " " 20 29 29 DO " 18 11911:52 " " " " 52 85 56 18 
press RETURN. If you want to select 9871:4F 40 " 55 54 85 2l " F5 OB19 : 49 85 57 " " " " " Fl 

11879 : 29 " 55 82 4C 49 ., H CB 99H: 20 " " 2B 66 II " " " from all the files on the disk, enter· as 11881 : 54 " " " 53 00 '0 " " 9929:79 52 ., 56 .. 85 57 2C 54 
the search mask. After you've entered 9889 : 29 " 2B " 29 29 2B AD 27 ge31: 29 " 52 " 

., 54 " 28 76 
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E COMPUTER MAGAZINE!

- COMPUTE! COVERS IT ALL!
When you're looking for the complete story on the state of home

computing, turn to COMPUTE! magazine. Celebrating its second

decade of publication, COMPUTE! has always spoken for and to

the home computer user. Not to the high-powered business user,

but to everyone who wants a computer in the home or who

wants to get more out of the machine already there.

COMPUTE! is your one-stop resource to the latest in

■ Home computer entertainment

■ Home computer learning

■ Home computer productivity

In-depth and focused features, news on the home

computer industry, product reviews, persuasive columns,

thoughtful analysis—it's all here in the one magazine that

no home computer user can afford to ignore.

Subscribe Today to COMPUTE!

Only $9.97 for 12 issues—one full year! Call 1-800-727-6937

Or write: COMPUTE!

P.O. Box 3244

HarlanJA 51593-0424

■
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MAGAZINE! 
COMPUTE! COVERS IT ALL! 

When you're looking for the complete story on the state of home 
computing, turn to COMPUTE! magazine. Celebrating its second 
decade of publication, COMPUTE! has always spoken for and to 
the home computer user. Not to the high-powered business user, 
but to everyone who wants a computer in the home or who 
wants to get more out of the machine already there. 

COMPUTE! is your one-stop resource to the latest in 

• Home computer entertainment 
• Home computer learning 
• Home computer productivity 

In-depth and focused features, news on the home 
computer industry, product reviews, persuasive columns, 
thoughtful analysis- it's all here in the one magazine that 
no home computer user can afford to ignore. 

Subscribe Today to COMPUTE! 

Only $9.97 for 12 issues-one full year! Call 1-800-727-6937 

Or write: COMPUTE! 
P.O. Box 3244 
Harlan, IA 51593-0424 
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OR DESIGNING

YOUR OWN GAME,

WE'VE GOT THE

BOOK TO PUT YOU

Music System for the Commodore 128 and 64
by Craig Chamberlain

274pp

$24,95

Create and play your own music on your 64 or 128. This oook-and-disk

combination contains the 64- and 128-mode versions of Enhanced

Sidplayer—ibe powerful and popular music player and editor program—all
the directions for using the Editor and Raver programs, a sing-along pro

gram, utilities, and sample music.

Ml Books i*o ™ UPS

Mail to COMPUTED Bookshelf

PO. Box S1BS

Greensboro. IK ?74Q3 ORDER TODAY!

'res! I want lo take command o( my Commodore with these titles.

Please send me the books checked below. I've enclosed $2.00 shipping and

handling for each Cook.

Comma*" 61 Canes (of Koj |637» S1295

WriSSWitatSjttnareSmiiMWr *<Mmires(1722)SH95

fixture Lanfuagc Hmiweson itn Commoom M and 1?B (06S5) SIB 95

Mapping tie Commodore 64 am) WC (0823) SIS 95

_ Music System lor the Conrnodort 12B and 64 (O742)S2495

tin Wai F-19 Stctati Figiit« Handbook (!1?6) 514.95

Subtotal

Sale? Tu (Residents ol NC. NY, and PA add appropriate sales ta> lor ysw ana}

Shipping and Itandhng f$2 U S and Canada. S5 airmail per book)

Total Enclosed

h money order MaslerCirit

; ■ _:-*.

3-, all

. E«) Dale.

tome

Street Address.

fcly .

Daynme Telephone No

(No PO Boies please)

Scale. -ZIP.

Tt» atlf ewes July 31.1990 KSCGt

All otters mil M pad m U S limJs Orimn on t U S tarn 0-fe-s «l M ih opsl UPS t-and

S Pltsse allow 46 «e*i l» Mnrf

THE OFFICIAL

STEALTH
FIGHTER

HANDBOOK

The Official F-19 Stealth Fighter Handbook
by Richard G. Shcflield ejg.

Foreword by Major "Wild Bill" Stealey, President tf\£
and Cofounder of MiaoProse ^ V6"

VS- 192pp
S14.95

Learn the ins and outs of flying McroProso's new F-19 Stealth Fighter tii$\\

simulator. Study the practical hints and tips for flying the simulator and

performing ground-attack and air-to-air tactics. Then read all Hie background

information in the book to learn to fly the real F-19. In ihe final section of Uie

book, you'll find yourself looking over the shoulder of an expert F-19 Stealth

%htergame player as he carries out several "dangerous" missions.

40 Great Submarine Simulator War Adventures
by Richard Sheffield

256pp
$14.95

Relive 40 of the most exciting Patrol of WWII. Thrill to the exploits of fam
ous submarine captains like "Mush" Morton and Dick O'Kane as you invade

Die Sea of Japan, wait in ambush for cargo ships, or become the first lone

sub to sink a Japanese warship. Basic navigation, widely used routes, and

maps for each patrol are included. Use with Silent Serves and Up Periscope!.

Commodore 64 Games for Kids
by Clark and Kathy H. Kidd

SI2.95

Mote than two dozen games teach kids as they entertain. Plus there's a quu>

maker so parents and teachers can add their own questions and answers. All

program listings are ready to type in and run. For kids from preschool to
high school.

Machine Language Routines for the Commodore

64 and 128
by Todd D. Heimarck and

COMPUTED Gazette Associate Editor Patrick G. Panish

58Spp

S18.95

This collection ol more than 200 machine language routines is a must for

every Commodore 128 and 64 machine language programmer. Each routine
is fully described, accompanied by an example program, and ready to be

plugged into your own programs. The assembly language codes with easy-to-

understand documentation and instructions are Included.

Mapping the Commodore 64 and 64C
by Sheldon Leemon

£18.95

A comprehensive memory map and programmer's guide to the Commodore
64 and 64C. Topics include memory managemenl—-with a complete list of ail

memory locations and their functions—BASIC 7.0. I/O chip register, RAM,

GEOS, and more. For BASIC and machine language programmers.
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The Automatic

Proofreader
Philip I. Nelson

The Automatic Proofreader helps you

type in program listings for the 128 and

64 and prevents nearly every kind of

typing mistake.

Type in the Proofreader exactly as

listed. Because the program can't check

itself, type carefuliy lo avoid mistakes.

Don't omit any lines, even if they con

tain unusual commands. After you've

finished, save a copy before running it.

Next, type RUN and press RE

TURN. After the program displays the

message "Proofreader Active," you're

ready to type in a BASIC program.

Every time you finish typing a line

and press RETURN, the Proofreader dis

plays a two-letter checksum in the up

per left comer of the screen. Compare

this result with the two-letter checksum

printed to the left of the line in the pro

gram listing. If the tetters match, it's al

most certain the line was typed

correctly. If not, check for your mistake

and correct the line.

The Proofreader ignores spaces not

enclosed in quotation marks, so you can

omit or add spaces between keywords

and still see a matching checksum.

However, spaces inside quotes are al

most always significant, so the program

pays attention to them.

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, moving the cursor

back to the line, and pressing RETURN.

If you're using the Proofreader on

the 128, do not perform any GRAPHIC

commands while the Proofreader is ac

tive. When you perform a command

like GRAPHIC 1, the computer moves

everything at the start of BASIC pro

gram space—including the Proofread

er—to another memory area, causing

the Proofreader to crash. The same thing

happens if you run any program with a

GRAPHIC command while the Proof

reader is in memory.

Though the Proofreader doesn't in

terfere with other BASIC operations,

it's a good idea to disable it before run

ning another program. The simplest

way to disable it is to rum the computer

off then on. A gentler method is to SYS

to the computer's built-in reset routine

(65341 for the 128, 64738 for the 64).

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.

When using the Proofreader with

another utility, disable both programs

before running a BASIC program.

While the Proofreader seems unaffected

by most utilities, there's no way to

promise it will work with any and every

combination of utilities you might want

to use. The more utilities activated, the

more fragile the system becomes.

The Automatic Proofreader

18 VE=PEEK(772)+256*PEEK(773):LO

=-43:HI = 44:PRINT " (CLR} [WHT} AU

TOMATIC PROOFHEADER FOR "|

20 IF VE-42364 THEN PRINT"C-64"

30 IF VE-1716S THEH LO-45ill I = 46 :

WAIT CLRiPRINT "128"
■::> SA-(PEEK(LO)+2S6'PEEK(KI) )*6:

FOR J"SA TO SA+166:READ B:POK

E J,B:CH=CH+8:NEXT

50 IF CHO2B570 THEN PRINT "*EHR

OR' CHECK TAPING IN DATA STAT

EMENTS":END

60 FOR J-l TO S:READ RF,LF,HF:RS

=SA+RFlHB=INT(HS/2 56):LB-RS-[

256 *KB)
70 CH-CH+RF+LF+HFiPOKE SA*LF, LBl

poke sa+hf,hb:next

60 if cho220s4 then print "*err

or* reload program and check

(space)final l:ne":ENd
90 if ve=17165 then poke sa+14,2

2ip0ke 5a+18,23;poke£a+29,224

:POKESA+139,224

100 POKE SA+149,PEEK(772)SPOKE S

A+150,PEEK(773)SPRINT "{CLR)P

ROOFREADER fiCTIVE"

110 S*S SAiPOKE HI,PEEK(HI)+1:PO

KE (PEEK(L0)*256*PEEK(HI))-l,

8: HEW

128 DATA120,169,73,141,4,3,169,3

,141,5,3,88,96,165,20,113,167

130 DATA16S,21,133,168,169,8,141

,8,255,162,31,161,199,157,2 27

140 DATA3.282,16,248,169,19,32,2

10,255,169,18,32,218,255,168

150 DATAfl,132,180,132,176,136,23

0,198,200,185,0,2,240,46,281

160 DATA34,209,8,72,165,176,73,2

55,133,176,104,72,201,32,208

170 DATA7,165,176,208,3,104,208,

226,104,166,180,24,165,167

180 DATA121,B,2,133,167,165,168,

18 5,0,13 3,168,202,208,239,24 0

190 DATA2B2,165,167,69,168,72,41

,15,168,185,211,3,32,218,255

2S0 DATAlB4,74,74,74,74,168,iaS,

211,3,32,210,255,162,31,189

210 DATA227,3,149,199,202,16,248

,169,14 6,32,210,25 5,7 6,8 6,137

220 DATA65,66,67,68,69,70,71,72,

74,75,77,88,81,82,83,88

230 DATA13,2,7,167,31,32,151,116

,117,151,128,129,167,136,137

G
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1'11111. I. Hol.o. 

The Automatic Proofreader helps you 
type in program listings (or the 128 and 
64 and prevents nearly every kind of 
typing mistake. 

Type in the Proofreader exactly as 
listed. Because the program can't check 
itself, type carefully to avoid mistakes. 
Don't omit any lines, even if they con
tain unusual commands. After you've 
finished, save a copy before running It. 

Next, type RUN and press RE· 
TURN. After the program displays the 
message "Proofreader Active," you're 
ready to type in a BASIC program. 

c 

These reset routines erase any program 
in memory, so be sure 10 save Ihe pro
gram you're typing in before entering 
Ihe SYS command. 

When using the Proofreader with 
another utility, disable both programs 
before running a BASIC program. 
While the Proofreader seems unaffected 
by most utilities, there's no way to 
promise It will work with any and every 
combination of utilities you mighl want 
to use. The more utilities activated, the 
more fragile the system becomes. 

TIIa Altamatlc Proafr8adar 
L9 VE - PEEK(112)+256*PEEK(173) :LO 

" 4) : HI _44:PRINT "[CLRj [WHT)AU 
TOHATIC PROOFREADER FOR ~; 

29 IF VE_42364 THEN PIUNT"C_64H 
39 IF VE-L7165 THEN LO-45:1I1 - 46: 

Every time you finish typing a line 
and press RETURN, the Proofreader dis
plays a two-letter checksum in the up
per left comer of the screen. Compare 
this result with the two-letter checksum 49 
printed to the left of the line in the pro
gram listing. If the letters match. it's al
most certain the lin e was typed 
correctly. If not, check for your mistake 

WAIT CLR:PRINT "128 M 

SA_ (PEEK(LO)+256°PEEK(Hl ) )t6: 
FOR J - SA TO SA+166;REAO 8:POK 
E J,e:CH-CH+8:NEKT 

59 IF CH<>29579 THEN PRINT ""ERR 
OR" CHECK T't PING IN DATA STAT 
EHENTS" :END 

60 ~R J - l TO S: READ RF,LF,HF:RS 
- SA+RF:HS-INT(RS/256):L8- RS-( 
256*H8) 

and correct the line. 
The Proofreader Ignores spaces not 

enclosed in quotation marks, so you can 
omit or add spaces between keywords 
and still see a matching checksum. 
Ho .... -ever, spaces inside quotes are al
most always significant, so the program 
pays attention to them. 

The Proofreader does II0t accept 
keyword abbreviations (for example, ? 
instead of PRINl). If you prefer to use 
abbreviations, you can still check the 
line by LiSTing it, moving Ihe cursor 
back to the line, and pressing RETURN. 

If you're using the Proofreader on 
the 128, do II0t perform any GRAPHIC 
commallds while the Proofreader is ac
tive. When you perlonn a command 
like GRAPHIC 1, the computer moves 
everything at the start of BASIC pro
gram space-including the Proofread
er-to another memory area, causing 
the Proofreader to crash. The same thing 
happens if you run any program with a 
GRAPHIC command while the Proof
reader is in memory. 

Though thc Proofreader doesn't in
terfere with other BASIC operations, 
it's a good idea to disable it before run
ning another program. The simplest 
way to disable it Is to tum the computer 
off then on. A gentler method is to SYS 
to the computer's buil t-In reset routine 
{65341 for the 128, 64738 for the 64}. 

68 COMPUTEt's GaZelle ApriIl990 

70 CH-CHtRFtLF+HF:POKE SA+LF,L8: 
POKE SAtHF ,H B: NEXT 

89 IF CH<)22a54 THEN PRINT "'ERR 
OR" RELOAO PROGRAM AND CHECK 
jSPACE}FINAL LINE":ENO 

99 IF VE"17165 THEN POKE SA+14,2 
2:POKE SAt19,23 ; POKESA+29,224 
: POKESA+L39,224 

199 POKE SAtL49 ,PEEK(772):POKE S 
M159,PEEK(773) : PRINT " {CLRJp 
ROOFREADER ACTIVE" 

LL0 S'tS SA:POKE HJ,PEEK(HI)+l:PO 
KE (PEEK(LO)+2S6"PEEK(HI))-l, 
9:NEW 

120 DATAI29 ,L69,73,14L ,4, 3,169,3 
, 14L,5,3,89,96 , 165,29,133,161 

1390ATAL65,21,133 , L68,169,8,141 
,11,255,·162,31,181,199,157,221 

149 DATA3,292,16 , 248,169,L9 , 32,2 
L9,255,169,18 ,3 2,2L9,255,L69 

L59 OATA9,132 ,L 89,132 , L76,L36,23 
9, L89 , 299 , 185 , 9,2,249,46,291 

169DATA34,298 , 8,72,L65,116,13 , 2 
55 , 133 , 116 , L94,12,291,32,298 

L790ATA7,L65 , L76 , 298,3,194,298, 
226,194 , 166 , L89,24,L65,161 

L890ATA12L,9,2,133,167,L65,168, 
L85,9,L33,168,292,298,239,249 

199 DATA292,165,161 , 69,168,72 ,4 L 
, L5,L68,L85,211,3,32,219,2 55 

299 DATA194,14,74 , 14,14,168,185, 
2Ll,3,32,219 , 255 , L62,3L,189 

2U1 OATA227,3,L49,199,292,16,249 
,169,146,32,219,255,76,86,137 

229 OATA65,66,67 , 68,69,19,7L,12, 
14 , 75 , 77,89,8L,82,83,88 

239 OATAL3, 2,7,L67,31 , 32,151,116 
,111,15L,128,129 , 161,136,L)1 
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How to Type In

COMPUTER'S Gazette Programs

Each month, COMPUTERS Gazette pub

lishes programs for the Commodore 128

and 64. Each program is clearly marked

by title and version. Be sure to type in

the correct version for your machine. All

64 programs run on the 128 in 64 mode.

Be sure to read the instructions in the

corresponding article. This can save time

and eliminate any questions which

might arise after you begin typing.

We regularly publish two pro

grams designed to make typing easier:

The Automatic Proofreader, for BASIC
programs, and MIX, for entering ma

chine language programs.

When entering a BASIC program,

be especially careful with DATA state

ments as they are extremely sensitive to

errors. A mistyped 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

and then on, erasing what was in mem

ory. This could cause you to lose valu

able data, so be sure to save a program

before you run it. If your computer

crashes, you can always reload the pro

gram and look for the error.

Special Characters
Most of the programs listed in each is

sue contain special control characters.

To facilitate typing in any programs

from Gazette, use the following listing

conventions,

The most common type of control

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 char

acter is underlined. For example, A

means hoid down the SHIFT key and

press A. You may see strange characters

on your screen, but that's to be expect

ed. 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, en

ter eight shifted A's).

if a key is enclosed in special

brackets, E 3, hold down the Commo
dore 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 Commodore 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 (he 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 dif

ference between direct and programmed

cursor control is the quote mode.

Once you press the quote key,

you're in quote mode. This mode can be

confusing if you mistype a character

and cursor left to change it. You'll see a

graphics symbol for cursor left. In this

case, you can use the DEL key to back

up and edit the line. Type another quo

tation mark 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.

men You Read:

{CLR}

{HOME)

(UP)

(DOWN)

{LEFT}

{RIGHT)

(RVSj

(OFF)

(BLK)

(WHT)

{RED}

[CYNJ

Crest: See: When You Read: Press: See: Press:

(CRN)

|BLU|

I R

! FS 1

( F7 1

When You Read:

4

r

For Commodore 64 Only

g 1 § [COMMODORE

See:

E

111
[commodore] [Tj

lhj COMMODORE

[commodore

[commodore

[commodore |

[commodore]

[COMMODORE i

HI

a

E
■I
□
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How 10 Type In 
COMPUTE!'s Gazette Programs 

Each month, COMPlIfEJ's Gazelle pub
lishes programs for the Commodore 128 
and 64. Each program is clearly marked 
by title and venion. Be sure to type in 
the correct venlon for your machine, All 
64 programs run on the 128 In 64 mode. 
Be sure 10 read the instructions in the 
corresponding article. This can save time 
and eliminate any questions which 
might arise after you begin typing. 

We regularly publish two pro
grams designed. to make typing easier: 
The AutomQtic ProofUQdtr, for BASIC 
programs, and MLX, for entering ma
chine language programs, 

When entering a BASIC program, 
be especially careful with DATA state
ments as they are extremely sensitive to 
errors. A mistyped 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 
and then on, erasing what was in mem
ory. This could cause you to lose valu
able data, so be sure to save Q program 
before you run it. If your computer 
crashes, you can always reload the pro
gram and look for the error. .. , .... -.: 100: 

(CUI I.HIFT II CWHOM.] II 
(HOME) §OM'J . 
{UPI I SHIFT I I I C15. am 
{DOWN) II C15'1 1 II 
{LEFT) I 5HIFT Il-c15'-1II 
{RIGHT) l-c15'-11II 
IIIVSI I crul~ liD 
(OFF) I cnqC!:J • "LX) Icml0 . 1 
IWHTI Icm l0 (I 
fRED) Icru l0 !I 
ICYNI Icml0 • 

s.ocJlI c~ .... ltrs 
Most of the programs listed In each is
sue (Ontain special control characters. 
To facilitate typing in any programs 
from GaulU, use the following listing 
conventions. 

The most common type of control 
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 char
acter is underlined. For example, !! 
means hold down the SHIFT key and 
press A. You may see strange characters 
on your screen, but that 's to be expect
ed. If you find a number followed by an 
underlined key enclosed in braces (for 
example, (8 !!}), type the key as many 
times as indicated (in our example, en
ler eight shifled A's). 

I( a key is enclosed in special 
brackets, @ i, hold down the Commo
dore key (at Ihe lower left comer of the 
keyboard) and press the Indicated 
character. 

... J. 1II1II: -.: See: 

{PUll} 1=10 • {GRN) Ic"'10 D 
18WI ICTlIl l0 II 
IVELI Ic"'10 II 
1 n 1 0 • 1 " 1 IstuFTI~ • 1 " I 0 • I" I I SHIfT I C!!J • 10} 0 • I " I I 5H1FT I 0 • I " I 0 • Inl 1"'''10 • 

Rarely, you'll sec a single letter of 
the alphabet enclosed in braces. This 
can be entered on the Commodore 64 
by pressing the aRL key while typin~ 
the letter In braces. For example, {AJ 
means 10 press CTRL-A. 

TIle Q •• 'e 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 teU the dif
ference betv.>een direct and programmed 
cursor control is the quote mode. 

Once you press the quote key, 
you're in quote mode. This mode can be 
confUSing If you mistype a character 
and cursor left to change it. You'll see a 
graphics symbol for cursor left. In this 
case, you can usc the DEL key to back 
up and edit the line. Type another quo
tation mark 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 . 

""_kIII: I'mI: 100: 

+ EJ • 1 I"""IITI • 
For COm .... ,. .. Oltr 

g , ~ [roMMoDO"1 [iJ C 
g , ~ [coMMooo~1 [i] .. 
E ' ~ lCOMMOOOiij [iJ II 
g • ~ ~~'!.l[iJ m 
g • ~ [COMMOOO~ [iJ Ci: 
g • ~ [COMMOOOREJ [iJ .1 
g , ~ ICO_OOOlEl [iJ C 
g • ~ §'MMOOOiEJ 0 :: 
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GAZETTE

Shoppers Mart

Your tprsadsheot or data ba» doesn't inally understand liaur phon

Crwt* oulihaia (wlum:

V17 tyjwi ol ch«klno, transactions

•J Hancfn o«rdrafl proltcfon

V RemtnVwrapirHS lor tail artry

v' FJIicrntnudnlr^iindsetocir^qjoi

V Blypaiol reports plul chw& printing

V CEV40 col «ndC12a/WcoL prog firm

V Support) 15*1/157^1581 drlws.

V Si±w)uI«b periodic Irinwci Ions
V Cutiom IransicUon calofloitea
V Monthly balancing

V OptlonBl password proftction

v1 UUUIn wtFi pirUtton tool! l«

•ub-dlnctortw on 1581 dnvn

r, and mora...

Compultr Cnttwan - 17QCC. Ar!;ol .Ua Wny - Tuiim, CA '.;■!:. i

[714)953-3177 ■ 53-1. 55.S2.50 SSI! (CA res add 6%)

Circle Reader Sarvlco Number 107

mm.r. sr..\i«:n

KJV or NLV—Complete New Tettameni lent and Concordance wjih very fail ward warch

and *THe tiiipldv capabilities. Word(>) in icxi can be found and displayed in seconder

Include* bcMh C-64 and C-I2H mode program*. Plcaie ipcdly 1MI. 1571 or I5S1 disk

format KJV-125.O<MNe*) NIV-f30.00

KIADIK I'.'S lit

Tunifcrt word procciung. ■' ■■ ind ASCII Eiln between '■ ■ !• ' mil [DM MS-DOS

dilkciici Rci|tiitri 1571 or ISBI [Ink Drivr ONLY tM.Bi

SOCWAP Software

(219) 724-3900

115 Bcllmonl Rd., Decatur, IN 46733

commodohi M/m

HADtO 1MACK COCO 1 • 1

YES' V*, »copl

ELECTRONIC TECHNICIANS,

HOBBYISTS, AND ENGINEERS

can design:

• OSCILLATORS

■ POWER SUPPLIES

• AMPLIFIERS

• FILTERS

and
■ LAYOUT CIRCUIT BOAHDS

on your C-64 or C-128.

INTER fw leaured moul/c*j!put ^paolcanons and me conthjmr 0nign3

ELEVEN ittXl&to UWr-Fr^nyJy Ciynfu^f XOta BeStJti pfoqrams wfl '

any cuMom Otytt Virtu

FREE .-.i .1 :, i;a ■■■ •/,

PO BO. SIM SuiC4f UUM!

OulsidsCA 1-800-356-8113

In CA (714) 657-4449

LEARN TO PLAY GUITAR
GUTTAH TUTOR

Havtyou or ■ manibor cT your family avtfwantad to laam to play guitar? Lai
your compular taach you using this unique new program that illowa you to toam

ai horn* at youT own paca. Much 1a» ftxpanslva than formal Insoni, "GUITAR

TUTOR" will hava you playing in no lima. Its llrw-tastad moihodi nnko Marnlng

■aiyand l,:.i SoimpraimyourtarnllyindlrlandibybwDnilngDna oliha many

paopla that know tha |oy nnd ■■Ilidetlcn at playing tha gulur wMI. Sfwclfy C-C4

or C-1M and wil IM.95 Is:

Northern Star Software, P. 0. Boi 63. Oak Crook, Wl 53154

CALL TOLL-FKEE: I-S00-6U-S2M -£i

Circle Raadar Sarvlca Number 185

Clrela Hefld«r Setvlco Number 126

REPLACEMENT CHIPS. PARTS AND UPGRADES

REPLACEMEHT C»;PS

esio now

6519 HIM

6H1 . til SO
f-.a tn»

M90IISOV!. 1I0H

C-fi4 Huvy.Duly Rapak-

r '.IP Pa*vr S..; i.l, ....

ii

Rfi< Arf *6 This ™iwty L^UWd rtrfir^ u<«

you nxmn on REFXIHS > DOWNTIME D(

rfXTQffr toenrg iuJTr IC 9X4 v *■ CO*^

UOOORE ujniguivi I 1MI OH Saturn

afian ' C7D41 flyifiorg" of dw* * "OK*

VyJuT' IKfCTutt ra«d It •■?*» Off

1S.OH QIWHOSTICIANS' tOU uattntM.
Ssb loftustc M p*go fo"p* n Mu. B8 Com-

purv Snopptr UK prtpiti m irn u S-

K20

SM X 1/100 ..
AM1-91M FWU

UCBO/33

U

tifM

tBSSS
.I1DJ0

IltSSO

110JK

11X150

sva j»(l pmiliflaai, ram

npvi, p

THE GRAPEVINE OROUP. INC.

35 CHARLOTTt WIVE - WESLEV MILLS. NV 10977 rranuitt. iitCcni. efc

FW3S SUBJiCI ID CHWii

CM* RaMw s.t.ica Number 1M

ATTENTION ROLE PLAYERS

CHARACTER EOlTOftS (Si1) "i nth) ■ Mighi and Magic.
Bards Talo (I or 2 or 3)). Wasteland. Ultima (1, 2, 3. 4 or 5),
Wizardry (1, Z or 3], Pool ol Radiance. Nfluromancer, Elite.
Phanmsle (1. 2 or 3). Mars Safla. Magic Candle, Diaoon Wars,

Hillsisr (S12.95), Space Rogue, Knights ol Legend

MONSTER EDITORS (12.85 each) - Might and Magic,
Curse ol the Azure Bonds, Pool ol Radiance.

HINT BOOKS (SB.95 each) ■ Wizardry (1. 2, or 3), MigH ?nd Magic,
Curse ol ttie Azure Bonds, Legacy of the Ancients.

Add S3.00 tor shipplng.AmiaB. Apple and IBM versions also available,

mm GOSSELIH COMPUTER CONSULTANTS SiiiJ
■■■■■ P O Eoi 1093 • BriBnlon. 'M «]16 j??

Cntlo Reader Soviet HjmDrr 112

LABEL

LABELS LABELS LABELS LABELS LABELS LABELS LABELS

,-print1abelsupto15x64char'sto12acrossusing

... and color caoabilities of your printer. Select
UndBrfinn Bold EXPAND 5"~™a-ra, and morel

I Plus, merge daia Irom your data base.
Make Audio/ Video cassette (VHS) labels with ease.

I Drop down menus and windows makeLabal M.ikor'"
the easiest and quickest program you'll ever use.

I YES - We slock ■) campolo line ol labels tool

Keystone Software u^ptG i».o. um M69 rai^burgh, ca i52is

MAKER™ It.

""$29•

BROWN BOX FAMILY HAS GROWN!
128K & 256K CARTRIDGES NOW AVAILABLE

64K OBB owners can ado1 QBB-B+ Extender card to store 12BK of C64 or
C128 programs. These battery-backed cartridges hold their memory even

whan computer is turned off. Siote dozens of programs tor easy, instant

access. Cnange contenls whenever you wish. 32K QBB S79: 64K QBB S99:
&JK QBB-B $95 (must hava &JK QBB): 128K QBB $189; 2S6K QBB $369.

Aprotok Extender S25.

AOd $3 s/h (S5 ovaraaas) MA residents add 5%. Cal or wnis tor Wnia suiN" phg.

Brawn Boxai, Inc., 26 Concord Rd., Bedford, HA 01730 (617) 275-0090; 862-3675

Circle Rsador Smvlce Number 161

II WJlSOS-TnEDUU-fnuuOAHilOFTXEM-StSOKWU

j/.r.^L-'-. ' . F i.'i Oci-inodorol tolix nnoWci it well »■ ••ell.
WDrtu V 300 2400 liau-i UJ&v-JQ (w 1G50. IM0, It 10. Avat.. ACKOMk 4

AU-HlyM (WT(Ml«JlMl Dim l» n«l •» C«, HC SXM. C1JB » C1ISDJM

niaii). l/OOMrwsHAMiiipjniiira.ALLlMrif.iu'in.i^J.Ji. li.'Ulti.M i)
1001 &vuioidhvdd'hvtUf*hour&C(W1 Un«phdMiFakn«AlAJOundNorth

Amadcal Failud DOS jufhiru lodjy I • Oto -,,..,-...■ memofyl

Cflp^WIIr^ ol unllmJIod *n»unls or u»rs. imt&uija Ih.lm .. uti i'-ri^ortes, Mbrai-

ttssonlino(]an>ojlTbl5BaSBri»nuili1voiilwek»™fouvn«o(i'»1'ls!ri*nloll
C iOi ll

[>MtlDSv47 HO
U»ui "OOJ (9 M0

Cnji.Dftlu.il IIS

Culno 110

rredOf 110

UT.LC. I'D

UnOaiworid $15

MufUoi Molol (IS

$15

y

swstem thai moth mofoi You us avon provtfo? a nvnU* COTitnjcWn M » Bial
Wut3fimak«yourCPWNon.|ln.0aiiHjia30AVMO«EYBAC»t GAURAHTEEI

SanctNvno AUs A.* 1 ■ i■ .^. VoiH. BB3*.(iEVj f..nio.t.n^15il»m Using S Sui!

l«lt. R.»«S«vi™»IK ABTISon. S

Add 13 S1H kiU.S.

C O IJ t jai »i

Md l

3-D GRAPHICS DESIGN

-f'.n Alijiir'nVlMl

Vlrw Dfilgnj In Multiple Pfiipctlivti

a
■— ?■

■ ,! -p-tl..-

P

G

T)f*nK»tial-t ducalbo tu 1-11« nw A pp] ica t ran J

Programmff«d Sludf nil

pTin IfihnelE^y Al * ipr<Lkl inHlnlatlBiy jitUt
14^ Adit S4» /df ihlpelnt "id htndlln*. lor
11> idd jn *dd][Jg"-| « fib. HiltlLirnl* rttJ-
AH pltaif Infludr «■* tilt* 1»i>.

ill* So/tti>are
M69 CHESTNUTSTREET

5UITC162

SAN ntAN CISCO. CA 44123

ORDER LINE ■ ItlSI 913-1D81

Dr iltrWTJlitTibutDr 11 nqu li hi wtlcomtd.
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(7 ' 4IOn4I ' 77 . $3UI • .,.IOSIoH (CArn.dele,) 

<;an cIHIgn: 
• OKILL.ATOIIS . -~ . ~-• fJLTVIS , .. 

• l.Ayoo,n (:IFIQ.IIT __ 
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__ QI COCO I.' 
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In CA (714) 657-4449 
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LEARN TO PLAY GUITAR 
GUITAA TUT~ 

........... or. __ 01 ~ 1.",Uy ...,,; ..,' Id '0 _n 10 pIoIy 1I...n.r7 Loot 
....... .,.,....- _ ...... u.lng thl. unlq .................. ',. .. ,_ yo,, 'o ...... 
II h_ II ,au. own 1*'" . .... ch .... "pen."" !han 10 ......... _ .. "CUITAII 
TUTOR" wi. ".... ,au playing In no II ..... Ito U~ ... 'ho<l • ....u INming 
.. .., .rId tun. So ' "",",)'OUr _,., __ • ~ _omtn\l 0 ... 01 .,. ..... y 
I*'!H thM _ "'"lOY' _ ..,..tIICI'on 01 playing , ... II"''''~' SpKtt)I c.6<I 
0. c.la_.." m~ 10' 

NOt1Mm Star Sottw ... , P. O. 80,,53, OP C,..k, WI53154 
• CAU TOU-flRBB, J-I/IO+I&-5186 CIC 

ATTENTION ROLE PLAYERS 

BROWN BOX FAMILY HAS GROWN! 
128K & 256K CARTRIDGES NOW AVAILABLE 

64K 06B owners can add 06a-B+ ExteOOer card ttl store 128K 01 C64 or 
CI28 programs. These b11l1ery~ ~ hold II*' memory even 
whB!'I compuI8f Is b.rnod off. SIOrB dozens 01 programs for easy, ins1aOt 
1ICQ8SS. Charge contents .....ner- you wbh. 32K 06B $79; 6(K 06a $99; 
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Shoppers Mart

THE BASEBALL DATABASE

LET YOUR COMPUTER KEEP TRACK OF
YOUR TEAM'S BASEBALL STATS !

EASY TO USE • COMPREHENSIVE J49.95 APPLE tl./llc/IIGS

DETAILED PRINTED REPORTS S39.95 COMMODORE B4/12B

Add S2 50 shipping & handling; 16 day money back guarantee VISA/MC/chocli

or HO. Program specs £ details available upon reausit.

JACOBSEN SOFTWARE DESIGNS

Aim. Order - CPG

1590 E. 13rch Ave . Eugene. Oregon 97J05 Pnone (503) 343-8030

' Heavy Duty—SuHabte for most add-ons (highest in the industry)

■ Conservatively rated: 1.8 amps ' Large heat sink, runs cool

113-month warranty on entire unit ■ U,L approved

" Complete schematic included (spare parts kit available)

" Automata "thermal cut out" lor computer circuit protection

' Super price Of $23.95 (plus U.P.S.)

1 Sok) Viorkhvids In various voltages and plug configurations

rmmm<t THE GRAPEVINE GROUP, INC.

lj*tt.J a5CHAHLOTTEDRIVE-WESLEYHILLS.NY1O977
(800) 292-7445 (9MJ-3S4-4448 FAX (914) 354-6696

PRICES SUBJECT TO CHANGE DEALfR PRICING fflWlABLE

Circls Header Ser.ica Number 1S9 Circle Reader Service Number 109

For more information on our

advertisers, use the convenient

Reader Service Card provided with

the advertisers index.

The Best in Aea*ue/or the Commodore.' Cal\Jbr Catalog.

5 disk special \ Ordtr

Only $14.95* ™\ o«l* Si» «ch

(61l)i>ADVEIfTU11E/l-'OBir» (<l»S)VtCTOKy SOFTWARE/]-CuresIn

((010 LABEL MAKERS - Uliliicj tnpjiici. (6011) SID FIC FLAYER VJ.4 . Tuiei

(6001)FUN GRAPHICS MACHINE- DolOoppublahin». («004) COPY DISK - Copy piojjinu.

(6001) DO fT YOURSELF BUSINESS PAPERS - Fonm. libcli. \rr.aica. ck(JIOI) LADV LUCK

and 1 !■■::.i'lTi :: ' i"i. NcvAdk it^Idctibi add d46eala Ux. Send order* io

1'arsdiie Botlwmrc • 3111 S. V.illry View Dlvd.. )D1O5 ■ Ul Vcgu. NV B91O2-

B3I7' [7O2I 253-IMOVolci:- |7O2] 253-1677 Fax Sony- Ho cirdil curd, or COP'«.

Clicln Hnidsr Service Number 183

COMPUTEi's

SpeedScript Dish
A powerful word processing

package for Commodore

and Apple II owners

A Great Deal for Commodore

Users!

• SpeedScrtpt for the 64

• SpeedScript 128—80-column version

• Spelling checkers

• Plus more than a dozen other SpeedScript

support utilities all on one disk (including

full documentation)

Two Versions for Apple Users!

• SpeedScript 3-0—40-column word processor

• SpeedScript 80—80-coiumn version

• Conversion programs to move files from

ProDOS to DOS 3.3 and back

• Full documentation on disk

copies of COMPUTEDYES! Send me
SpeedScript Disk.

I've enclosed *9-95 plus 12.00 postage and handling.

(Outside U.S. and Canada add 11.00 for surface mail or
$3.00 for air mail.)

ORDER NOW!

Amount

Sales Tri':

Total

Name

Address .

City. Slate ZIP.

Check here for: D Apple version

D Commodore version

Mail personal check or money order io

Commodore SpeedScript Disk c
P.O. Box 5188

Greensboro, NC 27403

Apple SpeedScript Disk
P.O. Box 5188

Greensboro, NC 27403

'Residents of New }brk. Pennsylvania, and North Carolina musi add appropriate sales

tax. All orders fflkIM be paid in U.S. funds by a check drawn on a U.S bank. Sorry, no
■ ,- 'ii card i.i .'.: accepted.

I allow 4-6 weeks for delivery. Program availahle onLy on >'. 'r. ii >l i . -

THE BASEBALL DATABASE 
• LET YOUR COMPUTER KEEP TRACK OF 

~ 
YOUR TEAM'S BASEBAU STATS I 

EASY TO USE ' COMPREHENSIVE $(U5 APPLE 1IIIIIc/llGS 
DETAILED PRINTED REPORTS $311.85 COMMODORE 64/128 

Add 51 ,50 l,"ppl~Q" h, .dUng: IS dly .. o.'y back IIUlI'.!H , ~IUI"'CI<~I" 
0/ NO : 't.;" ... pI .... dlll.i . ... llIb" U"" "Q"'l. 
JACOBSEN SOn-WARE D ESIGNS 

Alln O ' ~!r ~PG 

1590 E 43'd Ave Eugene Oregon 97405 PM"" 1503,343 80JO 

For more information on our 
advertisers, use the convenient 

Reader Service Card provided with 
the advertisers index. 

COMPUTE!'s 

Cor.1MODORE 64 R E PAIRABLE POWER SUPPLY 

CI..o. Rllar ServIce Numb« log 

SpeedScript Disif 
A poV!.€rful word processing 
package for Commodore 
and Apple II owners 

A Great Deal for Commodore 
Usersl 

• SpeedScrlpt foe the 64 
• SpeedScrlpt 12B-80-column version 
• Spelling checkers 
• Plus more than a dozen other SpeedScrlpt 

suPPOrt utilities all on one disk (including 
full documentation) 

Two Versions for Apple Usersl 

• SpeedScript 3.0- 40-column word processor 
• SpeedScript 80-S0-column versIon 
• Conversion programs to move files from 

ProDOS to DOS 3.3 and back 
• Fu ll documentation on dIsk 

rv-----------
I 
YES! & nd me --- caples of COMPlITEl's 
SpeedScrlpt Disk . 

I I've enclosed '9.95 plus '2 .00 postage and handling. 

IOutside U.S. and Canada add 1 1.00 for surface mail or I 3.00 for air mail.) Amounl 

I ORDER NOW! 
I ' 

___ Sales 1lu:" 

Toml 

I ~m' __________________________ _ 
IM~ ____________________ ___ 
I CIt}' -------- Stale - __ ZIP, _____ _ 

I Chec:.k here for: 0 Apple version 
o Commodore version 

I Mall personal c heck or money order to 

I Commodore SpeedScrlpr Disk or Apple SpeedScrlpr Disk 
P.O. Box 5188 P.O. Box 5188 I Greensboro, NC 27403 Greensboro, NC 27403 
'Resldent> of Nnr 'Ibtk. ~n""yl .. nlo .... d Nonh caroltna mw, odd 'PPf'Oprl.o,< .. leo 

I .... .Ill 01"" .. m"" boo pold In U.S. rundo by. ch«k d ....... on. U.s. bank. Sorry. "" 
c~dl,"til otde .. aca:p,«I. 
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MLX
Ollls R. Cowper i

Machine Language Entry Program
for Commodore 64

MLX is a labor-saving utility that al

lows almost fail-safe entry of Commo

dore 64 machine language programs.

Type in and save some copies ofMIX—

you'll want to use it to enter future ML

programs from COMPUTE'.'s Gazette,

When you're ready to enter an ML pro

gram, load and run MLX. it asks you for

a starting address and an ending ad

dress. 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 even if you

know nothing about ML or hex, you

should have no trouble using MLX.

After you've entered the starting

and ending addresses, you'il be offered

the option of clearing the workspace.

Choose this option if you're starting to

enter a new listing. If you're continuing

a listing that's partially typed from a pre

vious session, don't choose this option.

A functions menu will appear. The

first option in the menu is Enter Data. If

you're just starting to type in a program,

pick this. Press the E key and type the

first number in the first line of the pro

gram listing. If you've already typed in

part of a program, type the line number

where you stopped typing 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 enter corresponds to

the address of a line in the listing you

are entering. Otherwise, you'll be un

able to enter the data correctly. If you

pressed E by mistake, you can return to

the command menu by pressing RE

TURN alone when asked for the ad

dress. (You can get back to the menu

from most options by pressing RE

TURN 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 the "hex

dump" listings from a machine lan

guage monitor program, the extra

checksum number on the end allows

MLX to check your typing.

When you enter a line, MLX recal

culates the checksum from the eight

bytes and the address and compares

this value to the number from the ninth

column. If the values match, you'll hear

a bell tone, the data wiil 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 entered. If you press any

other key (with some exceptions noted

below), you'll hear a warning buzz. To

simplify typing, a numeric keypad func

tion is included. The keypad is active

only while entering data. Addresses

must be entered with the normal letter

and number keys. The figure below

shows the keypad configuration.
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) Space

MLX checks for transposed charac

ters. If you're supposed to type in A0

and instead enter 0A, MLX will catch

your mistake. There is one error that

can slip past MLX: Because of the

checksum formula used, MLX won't no

tice if you accidentally type FF in place

of 00, and vice versa. And there's a very

slim chance that you could garble a line

and still end up with a combination of

characters that adds up to the proper

checksum. However, these mistakes

should not occur if you take reasonable

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. If you mess up a line 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, MLX disables RE

TURN unti! the cursor returns to the

start of a line. Remember, press

CLR/HOME to quickly get to a line-

number prompt.

To make corrections in a line that

MLX has redisplayed for editing, com

pare the line on the screen with the one

printed in the listing and then move the

cursor to the mistake and type the cor

rect 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. During 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 con

tents in the same format as the program

listing (including the checksum). When

you press D, MLX asks you for a starting

address, Be sure that the starting ad

dress you give corresponds to a line

number in the listing. Otherwise, the

checksum display will be meaningless.

MLX displays program lines until it

reaches the end of the program, at

which point the menu is redisplayed.

You can pause the display by pressing

the space bar. (MLX finishes printing

the current line before halting.) Press

the space bar again to restart the dis

play. To break out of the display and get

back to the menu before the ending ad

dress is reached, press RETURN.
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MLX Machine Language Entrv Program 
for Commodore 64 OUi. R. _or _________________________ _ 

MLX Is a labor+5ilVing utility that al
lows almost fall-safe entry of Commo
dore 64 machine language programs. 

Type in and save some copies of MLX
you'll want to use it to enter future ML 
programs from COMPUTErs Gazette. 
When you're ready to enter an ML pro
gr,!m, load and run MLX. II asks you fo r 
a starting address and an ending ad
dress. These addresses appear in the 
article accompanying the MLX-iormat 
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 10, 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 even if you 
know nothing about Ml or hex, you 
should have no trouble using MLX. 

After you've entered the starting 
and ending addresses, you'll be offered 
the option of clearing the workspace. 
Choose this option if you're starting to 
enter a new listing. If you're continuing 
a listing that's partially typed from a pre
vious session, don' t choose this option. 

A functions menu will appear. The 
first option in the menu is Enter Data. If 
you're just starting to type in a program, 
pick this. Press the E key and type the 
first number in the first line of the pro
gram listing. If you've already typed in 
part of a program, type the line number 
where you stopped typing 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 enter corresponds to 
the address of a line in the listing you 
are entering. Otherwise, you'll be un
able to enter the data correctly. If you 
pressed E by mistake, you can return to 
the command menu by pressing RE
TURN alone when asked for the ad
dress. (You can get back to the menu 
from most options by p ressing RE 
TURN with no other input.) 

Ente~n, a LI.lln, 
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 ftrst 
two-digit number after the colon (:). 
Each line represents eight data bytes and 
a checksum. Although an MLX-fonnat 
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lis ti ng appears similar to the " hex 
dump" listings from a machine lan
guage monitor program, the extra 
checksum number on the end allows 
MLX to check your typing. 

When you enter a line, MLX recal· 
culates the checksum from the eight 
bytes and the address and compares 
this value to the number from the ninth 
column. If the values match, you'll hear 
a bell tone, the data will be added to the 
workspace area, ilnd the prompt for the 
next line of datil 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 redlsplayed for editing. 

1"lIld cunctets BIni. 
Only a few keys are active while you're 
entering data, so you may have to un
learn some habit s. You do nat type 
spaces betwee n the columns; MLX 
automiltically inserts these for you. You 
do 1101 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 entered. If you press any 
other key (with some exceptions noted 
below), you' ll hear a \o\I3.ming buzz. To 
simplify typing.. a numeric keypad func
tion is included. The keypad is active 
only while entering data. Addresses 
must be entered with the normal letter 
and number keys. The figure below 
shows the keypad configuration. 

7 8 9 0 
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J K L , 
A • C 0 
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0 
Sp.ce 

MLX checks for transposed charac
ters. If you're supposed to type in AO 
and instead enter OA., MLX will catch 
your mistake. There is one error that 
can slip past MLX: Because o f the 
checksum formula used, MLX. won't no
tice if you accidentally type FF in place 
0/00, and vice versa. And there's a very 

slim chance that you could garble a line 
and still end up with a combination of 
characters that adds up to the proper 
checksum. However, these mistakes 
should not occur if you take reasonable 
care while entering data. 

EllUa, flail'" 
To correct typing mistakes before fin
ishing a line, use the INST JDEl key to 
delete the character to the left of the 
cursor. If you mess up a line badly, 
press CLRjHOME 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, MLX disables RE
TURN until the cursor returns to the 
start of a line. Remember, press 
CLRjHOME to quickly get to a line
number promp!. 

To make corredions in a line that 
MLX has redisplayed for editing. com
pare the line on the screen with the one 
printed in the listing and then move the 
cursor to the mistake and type the cor
rect key. The cursor-left and -right keys 
provide the normal cursor controls. 
(The INST JOEL 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. During editing. RETURN is active; 
pressing it tells MLX to recheck the line. 
You can press the CLR/HOME key to 
clear the entire llne 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. 

OISIIIaJ Dlte 
The second menu choice, Display Data, 
examines memory and shows the con
tents in the same fonnat as the program 
listing (including the checksum). When 
you press D,MLX asks you for a starting 
address. Be sure that the starting ad· 
dress you give corresponds to a line 
number in the listing. Otherwise, the 
checksum display will be meaningless. 
MLX displays program lines until it 
reaches the end of the program, at 
which point the menu is redisplayed. 
You can pause the display by pressing 
the space bar. (MLX finishes prinllng 
the current line before halting.) Press 
the space bar again to restart the dis
play. To break out of the display and get 
back to the menu befo re the ending ad
dress 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. When you press S or L, MLX asks

you for ihe 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. This is normal behavior.

MLX opens and reads from or writes to

the file instead of using the usual LOAD

and SAVE commands. Also note that

the drive prefix 0: is added to the file

name (line 750), so this should not be

included when entering the name. This

also precludes the use of @ for save-

with-rep!ace, so be sure to give each

version saved a different name.

Remember that MLX saves the en

tire workspace area from the starting

address to the ending address, so the

save or load may take longer than you

might expect if you've entered only a

small amount of data from a long list

ing. When you're saving a partially

completed listing, make sure to note Ihe

address where you stopped typing.

MLX reports the standard disk or

tape error messages if any problems are

detected during the save or load. It 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 ADDRESS,

which means the file you're trying to

load extends beyond the ending ad

dress you specified when you started

MLX. If you see one of these messages

and fee) certain that you've loaded the

right file, exit and rerun MLX, being

careful to enter the correct starting and

ending addresses.

The Quit menu option has the ob

vious effect—it stops MLX and enters

BASIC. The RUN/STOP key is dis

abled, so the Q option lets you exit the

program without turning off the com

puter. (Of course, RUN/STOP-

RESTORE also gets you out.) You'll be

asked for verification; press Y to exit to

BASIC, or press any other key to return

to the menu. After quitting, you can

type RUN again and reenter MLX with

out 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 for the results. Refer

to the corresponding article for details

on loading and running the program.

An Ounce of Prevention

By the time you've finished typing in

the data for a long ML program, you

may have several hours invested in the

project. Don't take chances—use The

Automatic Proofreader to type the new

MLX, and then test your copy thorough

ly before first using it to enter any sig

nificant amount of data. Make sure all

the menu options work as they should.

Enter fragments of the program starting

at several different addresses; then use

the display option to verify that the

data has been entered correctly. And be

sure to test the save and load options

several times to ensure that you can re

call your work from disk or tape.

64 MLX

EK 100

DM 110

CJ 120

SB 130

CO 140

PC 150

EJ 160

POKE 56,50:CLR:DIM INS,I,

J,A,B,AS,BS,A(7),NS

C4-48:C6>16:C7-7:Z2-2:Z4-

254:Z5=255:Z6"256:Z7-127

FA=PEEK(45)+Z6*PEEK(46> :H

S=PEEK[55)+Z6'PEEK(56):HS

="0123456789ABCDEF"

RS=CHR$!13):LS="fLEFT)":5

S=" ":DS=CHRS(20):ZS-CHRS

(8):TS="[13 RIGHT)"

SD-54272JFOR I-SD TO SD+2

3:POKE I,0:NEXT:POKE SD+2

4,15:POKE 786,52

PRINT"(CLR)"CHRS(

[8):POKE S32B0,15:POKE 53

291,15

PRINT TS" (RED)IRVS}

[2 SPACESHB @J{2 SPACES)

"SPC(28)"{2 SPACES)(0FF)

(BLU) MLX II (REnl(RVS)

(2 5PACEE)"SPC(28)"

[12 SPACESHBLUj"

PRINT"{3 DOWN){3 SPACES}C

OHPUTEl'S MACHINE LANGUAG

E ED1TOR{3 DOWN)"

PRINT"{BLK)STARTING ADDRE

SS{4>";:GOSUB380:SA=AD:GO

SUBt040:IF F THEN180

PRINT"(BLK){2 SPACES)ENDI
:;G ADDRESSf4K;:GOSUB380:

EA=AD:GOSUB1030iIF F THEM

190

input"(3 downhblk)clear

(epace)workspacb u/nku

";as:if leftS(aS,1)<>"v"t

HEN22S

PRINT"£2 DOWN){BLU)W0RKIN

G...B;:FORI=DS TO BS+EA-S

At7:P0KB I,0:NBXT:PRINT"D

ONE"

PRINTTAB(10)"{2 DOWN)

(BLK)lRVS) MLX COMMAND ME
NU {D0WNH4K':PHINT TS"

(RVS]E(OFF)NTER DATA"

PRINT TS"(RVS)D{OFF)ISPLA

Y DATA":PRINT TS"{RVS}L

{OFFlOAD FILE"
PRINT TS"{RVS)S{OFF)AVE F

ILE":PRINT TS"{RvB)Q{OFFl
UIT(2 DOWNHBLK)"

GET ASsIF AS-NS THEN250

A-0IFOR 1-1 TO 5:IF AS-MI

DS["EDLSQ",I,1)TKEN A-I:I

FD 270 NEXT:ON A GOTO420,610,690

,700,280:GO5UB106S:GOTO25

B

BJ 280 PRINT"(RVS) QUIT ":INPUT"

(DOWN)<4>ARE YOU SURE [1/

N]";AS:IF LEFTS (AS , 1 )O"Y
"THEN220

FR 170

JB 180

GF 190

KR 200

PG 210

DR

BD

JS

JH

HK

220

230

240

260

JX

KF

PP

290

300

313

320

JA 330

GX

CH

RR

BE

PX

JC

QS

EX

HD

340

350

360

370

380

390

400

410

420

POKE SD+24,0:BND

INS=NS:AO=0:INPUTIN$:IFLE

S (INS) O4TH EN RETURN

B$=INS:GOSUB3201AD-A:B$=M

IDS(INS,3):GOSUB320:AD=AD

•256*A:RETURN

A=0:FOR J-l TO 2:AS»MIDS(

BS,J,1)!B=ASC(AS)-C4+(AS>
"e")*C7:A=A*C6+B

IF B<0 OR B>15 THEN AD-0:

A=-1:J=2

NEXTiRETURN

B = INT(A/C6) :PRIKT MIDS (HS

,B+i,i);:b=A-b«C6:prINT m

IDS(HS,B+1,1);:RETURN

A=IMT(AD/Z6):GO5UB350:A°A

D-A*Z6JGOSUB350:PRINT":";

CK'IMT(AD/Z6):CK-AD-Z4*CK

+Z5*(CK>Z7):GOT039fl

CK>CK'22-tZ5*(CK>Z7)+A

CK-CK+Z5"tCK>25):RETURN

PRINT"(DOWN}STARTING AT

tn1"; :GOSUB300:IF INSONS

THEN GOSUB1030:IF F THEN

400

RETURN

PRINT"{RVS) ENTER DATA "1
GOSUB4B0: IF INS-NS P1IEN22

JK 430 OPENS,3:PR1NT

SK 440 POKE198,0:GOSUB360:IF F T

HEN PRINT INS:PRINT"{UPj

15 RIGHT)";

GC 4SB FOR 1=0 TO 24 STEP 3iBS=S

S:FOR J-l TO 2:IF F THEN

{SPACE)BS»MIDS(INS.I+J,1)

HA 469 PRINT"(RVS)"B9LS;:IF K24
THEN PRINT"(OFF)"J

HD 478 GET AS:IF AS-NS THEN470

FK 480 IF[AS>"/"ANDAS<"!")ORIAS>
"e"ANDAS<"G")THEN.54B

GS 485 A—(A$="M")-2*{AS=n,">-3«

(AS-".")-4* (AS"1"/")-5* (AS

FX 486 A=A-7*(AS»"L")-8*(AS-"l"t

-9" I AS-"U")-10*(AS-"I")-1

1*(AS""O")-12*(AS""P")
CM 487 A=A~13*(AS"SS):IF A THEN

(SPACE)AS-MIDS("ABCD123B4
56F0",A,1):GOTO 540

HP 490 IF AS=RS AND[(I-0)AND(J=1

)OR FJTHEN PRINT BS;:J=2:

HEXT:I»24:GOTO5SB

IF A$="iHOMEJ" THEN PRINT

BS:J=2:t)EXT:I-24JNEXT:F-
0:GOTO4 4B

IF(AS-"[RIGHT}")ANDF THEN

PRINT BSLS;:GOTO540

IF ASOLS AND ASODS OB ((

I=0)AND[J-1))THEN GOSUB10

60:GOTO4 70

AS="LS+SS+LS:PRINT BSLS;:J

=2-J:IF J THEN PRINT LS;:

I-I-3

QS 540 PRINT AS;:NBXT J:PRINT SS

PH 550 NEXT I:PR1NT:PH1NT"(UP)

IS RIGHT)";:INPUTI3,INS:I

F INS=NS THEN CLOSE3:G0T0

220

QC 560 FOR 1-1 TO 25 STEP3:BS=HI

DS(INS,I):GOSUB320:IF I<2

5 THEN GOSUB380:A(I/3)=A

PK 570 NEXT: IF AOCK THEN G0SUB1

060:PiHNT"(BLK){RVSj ERRO

R: REENTER LINE <4>":F-1:

GOTO440

HJ 5B0 GO5UB1080:B-BS+AD-SA:FOR

(SPACE)I=0 TO 7:P0KE B+I,

A(I):NEXT

QQ 590 AD=AD+8:IF AD>EA THEN CLO

SE3:PRINT"[D0WN){BLU)** E

NO OF ENTRK ■•£BLK)

{2 DOWN)":GOTO700
GQ 600 F-0:GOTO440

KC

nx

SK

HG

500

518

528

530
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Two more menu selections let you save 
programs and load them back into the 
computer. These are Save File and Load 
File. When you press 5 or L, MLX asks 
you for the fUename. You'll then be 
asked 10 pres~ either 0 or T to select 
disk or tape. 

You' ll notice the disk drive s tar ting 
and slopping several times during a 
load or save. This is normal behavior. 
MLX opens and reads from or writes to 
the file Instead of using the usuallDAD 
and SAVE commands. Also note that 
the drive prefix 0: is added to the file
name (line 750). so this should Not be 
included when entering the name. This 
also precludes the use of @ for save
with-replace, so be sure to give each 
version saved a different name. 

Remember that MLX saves the en
tire workspace area from the slarting 
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 you're saving a partially 
completed listing. make sure to note the 
address where you stopped typing. 

MLX reports the standard disk or 
tape error messages U any problems are 
detected during the save or load. It also 
has three special load error messages: 
INCORRECT STARTING ADDRESS, 
which means the me you're trying to 
load does not have the starting address 
you specified w hen yo u ran MLXi 
LOAD ENDED AT address, which 
means the me you're trying to load 
ends before the ending address you 
specified when you started MLX; and 
TRUNCATED AT ENDING ADDRESS, 
which means the file you're trying to 
load extends beyond the e.nding ad
dress you specified when you slarted 
MLX, If you see one of these messages 
and feel certain that you've loaded the 
right file, exit and rerun MLX, being 
careful 10 enter the correct starting and 
ending addresses. 

The Quit menu option has the ob
vious effect-it stops MLX and enters 
BASIC. The RUN/STOP key Is dis
abled, so the Q option lets you exit the 
program without turning off the. com
pu te r . (Of cou rse., RUN/STOP
RESTORE also gets you out.) You'll be 
asked fo r verification; press Y to exit to 
BASIC, or press any other key to return 
to the menu. After quilting. you can 
type RUN again and reenter MLX with
out losing your data, as long as you 
don't use the Clear Workspace option. 

1111 __ '" 
When you've finished typing all the 
data for an ML program and saved your 
work, you're ready for the results. Refer 
to the corresponding article for details 
on loading and running the program. 

AI OIIICI II P' I,.1111 
By the time you've finished typing in 
the data for a long ML program, you 
may have several hours Invested in the 
project. Oon't take chances-use Th~ 
Automalic Proofreader to type the new 
MLX, and then test your copy thorough· 
ly before first using it to enter any sig· 
nlficant 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 reo 
call your \\.""Ork from disk or tape. 

...u 
eK 100 POKE S6,50 : C~R : D1H INS , t , 

J,A , B,AS , nS,A(1) , N$ 
OH 1111 C4_48:C6_16:C1_1:Z2_2:24 _ 

254:2S_2SS:26_256:Z1 ,, 127 
CJ 120 FA- PEEK!4SJ+z6·PCEKI46J:S 

S-PEEK (55) +Z6· PEEK I 56) : H$ 
c"0123456189ABCO£Y" 

sa 139 RS"CHRS(llj:LSw"{LEf'T)" :S 
S-" " : OS_CHRS(29):ZS_CHRS 
lIJ) :TS."lll RIGHT}" 

CO 14& SO-54212:YOR I-SO TO SO+2 
l:POKE 1, 9:NeXT:POKE 50+2 
4,15:POKE 188 , 52 

Fe 150 PRINT"lcLR)"CHR$(142)CHR$ 
(8) : POKE Sl280,15:POKe 5) 
281,15 

EJ 160 PRINT TS· (R£O)(RVS) 
(2 SPACESJ~8 @)12 SPAces) 
"SPC(28)"{2SPACES)IOFF) 
(BLU) MLX 11 (REOIIRVS) 
(2 SPAC£S)"SPC{2B)" 
112 SPACESJls~u)" 

FR 119 PRINT"{3 DOWN}{3 SPACES)C 
OHPUTEI'S HACHINE LANGUAG 
E EDITOR!) DOWN)" 

JB 181 PRINT"{BLK)STARTING ADORE 
SS~4 ' '' : : 00sua310:SA·AO:GO 
SUB1040 : IF F THEN1S9 

OF 19& PRINT"!BLK){2 SPACES)ENDI 
HG ADDRESS ( 4 , "::GOSUBJ99: 
EA.AD:GOSUn1931:IF F THEN 
19U 

KR 209 INPUT"!) COWN)ID~K)Ct.EAR 
(SPACE)WORKSPACE It/Nj(4, 
"IAS : IP LEFTS(A$,l)()"Y"T 
HEN221il 

PG 211il PRINf"{2 COWN){BLUjWORKIN 
G . .. .. ::PORI.US TO BS+EA-S 
A+7:POKE 1,I:HEXT:PRINT"0 
ONE" 

OR 229 PRINTTAB(10)"{2 DOWN) 
{BLK){RVS} H~X COMMAND HE 
NU {COWN) ( 4 ) " : PRINT f5" 
{RVS)E{OFF)NTER DATA" 

SO 2)0 PRINT TS"(RVS}oIDFF)ISPt.A 
Y DATA":PRINT TS"{RVS)L 
(oPFIOAD PILE" 

JS 249 PRINT TS"IRVS)S(OFF)AVE Y 
ILE" : PRINT TS"(RVS)oloYP) 
UIT{2 DOWNI!SLK)" 

JH 259 GET A$ : IP AS·WS THEN2S~ 
HK 260 A-Iil : POR I-I TO S:IP AS-HI 

OSC-EOLSO",I,l)THEW A_I:I -, 
PO 270 HEXT : OH A GOT0421,611il.690 

, 709,280:GOSUBI060 : GOT025 

• EJ 280 PRINT"IRVS) OUIT " : INPUT n 

IOOWN )( HARE YUU SURe (Y/ 
Nj" ; A$:IP LEf'TS{AS , II()"'l 
"THEN229 

EH 298 POKE SD+24,G:ENO 
JX )10 INS·NS:AD-I:INPUTINS : IPLE 

N{lNS) ()4THEHRETURH 
KY )11il D$_INS : GOSua)2G:AO_A:SS_H 

10$(IN$,)) : GOSUSJ2G:AO-AO 
"2S6+A : RETURH 

PP )28 A.~ : YOR JaJ TO 2 : A$-HIO$( 
S$, J ,11 1 SwASC (A$) -CH (AS) 
"@"j"C7:A-A"C6+S 

JA 330 IP S(9 OR a)IS THEN ~D·0: 

A·-l : J-2 
GX ) 40 NEXT : RETURN 
CII )50 a_INT(A/C6) : PRINT HID$! H$ 

,B+l,l), :S.A-S.C6:PRINf H 
10${H$,S+l,l);:RETURN 

RR )611 A-INT (AO/Z6) : GOSUB3S9:A-A 
0-A*Z6 : GOSUS3S0 : PRINT" : "; 

BE 370 CK·INT(AD/ Z6) ICK-AD- t4*CK 
+ZS* (CK)Z7) : GOT0391l 

PX )ell CK- CK*Z2+Z5*ICK)Z7)+A 
JC )90 CK·CK+ZS" (CK)Z5):R£TURN 
OS 400 PRINT"{ODWN)STARTING AT 

,, 4,",:GOSUS)80:1Y INSONS 
THEN GOSUB1030 : JY P THEN ... 

EX 410 RETURN 
HU 429 PRINT"{RVS) ENTER DATA ": 

GOSUB41101Ir INS.N$ THEN22 

• JK 4)0 OPEN3 , ):PRINT 
SK 440 PQKE19S,0 : GOSUD)60 : IF P T 

HEN PRINT INS : PRINT"{UP} 
IS RIGHT)", 

GC 459 YOR I·B TO 24 STEP ):B$-S 
S:YOR J_l TO 2:IP F THEN 
(SPACE)DS-HIOS(INS , I*J , I) 

HA 469 PRINT"(RvsJ"a$LS;:IF 1(24 
THEN PRINT"loPF)-; 

HO 410 GET AS:lr AS-NS THEN471 
PK 4S0 IP(AS)"/"ANDAS(·:"JORIAS) 

"@"ANOAS("a")THEN541 
as 485 A-- (A$-"H")-2* {AS-", ") - 3 " 

(AS·· ... )-4·(AS· .. / .. ) - S·(AS 
·"J")-6·(A$·"K") 

YX 486 A-A-l·(A$-"L")-S*{A$·"I") 
-9· (AS· "U")-10* (AS· " I " ) - 1 
1·(AS·"0")-12*(AS·"P") 

CH 481 A·A-13"(A$.SSJ:IY A THEN 
ISPACE)A$·HIOSI"ABCDI2)E4 
S6PI",A,l) : GOTO S4I 

HP 498 IF AS-RS AND((I·Iil)AND(J-l 
lOR FJTHEN PRINT B$ : : J-2 : 
NEXT: 1_24 :GOT05S0 

KC S9G IP As."IHOHE)" THEN PRINT 
SS : J-2:NeXT:1-24:NEXT : Y-

0 100T0441 
HX 51G IP(AS."IRIOHT)")ANDP THSN 

PRINT B$L$,:aOT0549 
GK 52B IP ASOL$ AND A$()OS ORI I 

1-9)ANDIJ·1))THEN GOsuell 
69:GOT0419 

HG 5)9 AS·LS+SS+LS:PRINT 8$LS,:J 
-2-J:IP J THEN PRINT L$ I: 
1-1 - 3 

OS 540 PRINT ASlIN£XT J : PRINT S$ , 
PH 550 NEXT I:PRINT:PRINT"{UP) 

(5 RIGHT)",:INPUTI) , INSll 
F INS_NS THEN CJ.,OSE):GOTO 

'" OC 569 FOR 1·1 TO 25 STEP) : B$·HI 
DS(IN$,IJ:GOSUD32Iil:IY 1<2 
5 Til EN GOSU8389:A(I/J)-A 

Pit 510 NEXT : IP A()CK THEN GOsual 
06B IPRINT"{aLX)(RVS) ERRO 
R: REENTER LINE (4 ) " :P-l: 
GOT0449 

HJ 589 GOSUa1geo : a.DS+AO-SA : YOR 
ISPACe]t-O TO 7:POKE B+I, 
A(I) INEX'!' 

00590 AO-AD+8: IP AO)EA THEN CLO 
S£3 : PRINT"{OOWN)IBLU) · · E 
NO or ENTRY ··(BLK) 
(2 OOWN)":GOT0700 

GO 60B P·0:GOT0449 
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MLX

QA 610 PRINT"{CLR}(DOWN}[RVSl DI

SPLAY DATA ":GOSUB400:IF

(SPACE}lNS=NS THEN220

RJ 620 PRINffDOWNHBLUlPRESS:

(RVS}SPACE{OFF] TO PAUSE,

(RVS}RETURN{OFF5 TO BREA

K{4>[DOWN|"
KS 630 GOSUB360:B»BS+AD-SA:FORI-

BTO B+7:A»PEEK(I):GOSUB35

0:GOSUB380:PRINT SSi

NEXT:PRINT"(RVS)";:A-CK:G

OSUB350:PRINT

F=1:AD=AD+8:IF AD>EA THEN

PHINT"{DOHtJ}{BLU}»* END 0

F DATA **"(GOT0228

GET A5=IF A$ = RS THEN GOSU

B10B0IGOTO220

IF AS-SS THEN F-F+lIGOSUB

1080

ONFGOTOE30,6E0,630

PRINT"{DOWN)(RVS) LOAD DA

TA ":OP=1:GOTO710

PRINT"lDOWN}{RVS} SAVE FI

LE ":OP=0

INS-NS:INPUT"[DOWN}FI LENA

HE{4}";INS:IF INS-NS THEN

220

F-0:PRINT"fDOWN!(BLK)

[RVS)T(OFF}APE OR [RVS}D
{OFFJISK: <4}";

FP 730 GET AS:IF AS="T"THEN PRIN

T"TlDOWN}":GOTO880

HQ 740 IF ASO"O"THEN730

HH 750 PRINT"D{DOWN}":OPEN15,8,1

5,"I0:"!B=EA-SA:INS="0:"+

INS:TF OP THEN810

SO 760 OPEN 1,B,8,INS*",P,W":GOS

U!)Q60:IF A THEN220

FJ 770 AH-INT(SA/256):AL-SA-(AH*

256}:PRINTI1,CKR5(AL);CHR

S(AH);

PE 780 FOR I»0 TO B:PRINT#1,CHRS

cc

KH

KC

BO

AD

CM

PC

RX

PR

640

658

668

670

6B0

690

7flfl

710

720

PC

GS

MA

GE

79G

80S

aia

820

RX B30

FH 840

FQ 850

SA 860

GO

EJ

HJ

CS

sc

KM

JF

870

880

890

900

910

920

930

AE

(PEEK1BS+I));:IF ST THENfl

00

NEXT:CLOSE1:CLOSE15:GOT09

40

GOSUB1060:PRINT"[DOWN}

(BLK5ERR0R DURING SAVE:

{4>":GOSUB860:GOTO220

OPEN 1,8,8,INS+",P,R":GOS

UU860:IF A THEN222

GET#1,AS,BS:AD=ASC(AS+ZS)

+ 256*ASC(BS + ZS) :IF ADOSA
THEN F=1:GOTO850

FOR 1 = 0 TO B:GETH,AS:POK

B BS + I.ASCIAS + ZS) ilFMOB
)fiND ST THEN F=2:AD=I:I'B

NEXT:1F STO64 THEN F-3

CLOSE1:CLOSE15:ON ABS !F>0

)+l GOTO960.970

INPUTI15,A,AS:IF A THEN C

LOSE1jCLOSE15:GOSUB1060lP

RINT"{RVS5ERROR: "fiS

RETURN

P0KE183,PEEK(FA+2):POKE18

7,PEEK|FA+3):POKE188,PEEK

(FA+4):IFOP-0THEN920 '

SYS 63466:IF(PEEK(TS3)AND

1JTHEN GOSUB1060:PRINT"

{DOWNllRVS} FILE NOT FOUN

D ":GOTO690

AD=PEEK(829)+256*PEEK(B30

):IF ADOSA THEN F-l:GOT0

970

A=PEEK(831)+256*PEEK(83 2J

-l:F=F-2*(A<EA)-3*(A>EA)I

AD=A-AD:GOTO930

A-SA:B=EA+l:GOSUB1010:POK

E7B0,3:SYS 63338

A-BS:B=BS*-(EA-SA)+1:GOSUB

1010:ON OP GOTO950ISYS 63

591

GOSUBlflB0:PRINT"fBLU)" S

AVE COMPLETED *I":COTO220

XP 950 POKE147,fl:SYS 63562:IF ST

>0 THEN970

FR 960 GOSOB1080:PRINT"{BLU}** L

OAD COMPLETED **":GOTO220

DP 970 GOSUB1060:PRINT"fBLK)

(RVSjERROR DURING LOAD:

[D0WN}<4>":ON F GOSUD980,
990,1000:GOTO220

PP 980 PRINT'MNCORRECT STARTING

[SPACEjADDRESS (";:GOSUB3
60:PRINT")":RETURN

GR 990 PRINT"LOAD ENDED AT ";:AD

=SA+AD:GOSUB360:PRINT DS:

RETURN

FD 1000 PRINT'TRUNCATED AT ENDIN

G ADDBESS":RETURN

RX 1010 AH-INT[A/256):AL=A-[AH«2

56):POKE 193,AL:POKE 194,A

H

FF 1020 AH"INT(B/2S6):AL-B-[AH"2

56):POKE174,AL:POKEL75,A

fl:RETURN

FX 1030 IF AD<SA OR AD>EA THEN10

50
HA 1040 IF(AD>511 AND AD<40960)O

R(fiD>49151 AND AD<53248)

THEN GOSUBl08a:F-0:RETUR

K

HC 1050 GOSUB1060:PRINT"(RVS) IN

VALID FlBDRESS (DOWN)
{BLKj":F=l:RETURN

AR 1060 POKE SD*5,31:POKE SD+6,2

08:POKE SD,240:POKE SD+1

,4:POKE SD+4,33

DX 1070 FOR S=l TO 100lHEXT:GOTO

1090

PF 1080 POKE SD+5,B:POKE SD+6,24

0:POKE SD,0:POKE SD+1,90

(POKE SD+4,17

AC 1090 FOR S-l TO 100:NEXT:POKE

SD+4,0:POKE SD,0:POKE S

D*1,0:RETURN Q

cp/m 0-188 op/m c-188 cp/m c-128 cp/m c-188 cp/m c-128 ep/m c-188

Ashton-Tate "s dBASE II S195.00 (List 495.00)

data and application compatible with MS-DOS version: dBASE IV.

WordStar* v2.26 $39.95 with 736 page

User's Guide and command keytops (data files compatible with MS-DOS version)—includes

Osborne CP/M System Manual with extensive CP/M Tutorials as well.

with WordStar, purchase any or all of following for only $10.00 each:

SpellGuard checker with dictionaries, G-rammatic checks Grammar and syntax,

MailMan^Mailing list manager and label maker, FORTH language, P.D. 3 Disk Index.

and/or combine WordStar with any/or all of following $39.00 Programs at 3/S95.0Q:

SuperCalc® v1.05 spreadsheet, Microsoft BASIC With DRI's Compiler BASIC, Microsoft's
BASCOM* Compiler, WordPae" Incl. SpellGuard Grammatic Documate and MathStar,

Microsoft's FOB.TRAN-80* With Macro-Linking Compiler ($90, List 295), SuperSort®,
DataStar', Personal Pearl 6 disks menu-driven Executive's Data Base, Heal Estate

Investor8 for SuperCalc, Personal Datetjook also schedules office.
Ad Piograms AOovs T.M Rag. U.S. Pal Ofiico By the* iojobcovs Pi**sr«ia.

Please add $4.50 P & H per order. Send Checks to P.D.S.C, Suite L-3, 33 Gold Street, New York,

NY 10038. MasterCard/VISA Please Call 1-800-221-7372 (PDSC) Don Johnson

Circle Ficndcj Service rVumt»r 113

MLX 
OA 618 PRINr~{CLRI(ooWN}(RVsl OJ 

SPLAY DATA ":GOSUB488: IF 
(SPACE}INS·~S ?H£N228 

RJ 628 PRINT"(OOWN}IBLU)PR£SS: 
iRVS)SPACe(Of'FI TO PAuse , 

(RvsIR£TURN{OPF) TO BREA 
K(4)( OOWN)" 

KS 639 GOSUBl60:B-aS.Ao-sA:PORJ-
8TO B+1 :"_PEEK(I):GOSUD15 
O: GOSUB)90 : PRINT 5S ; 

ee 649 NEXT : PRINT"{RVS)",:A-CK : C 
OSUBJ50 : PRINT 

KH 650 P_l : AO_AD+8:IF An>!:" THEN 
PRINT"!OOWNI IBLU} ·· END 0 
P DATA u·: GOT0229 

ICC 66. GET "S:IP AS-RS THEN GOSU 
01/18" 1 GOT0221i1 

110678 IF .\$_S$ THEN p_P+l:G(lSUB 
U81J 

AD 688 ONPGOT06)O , 668 , 6)8 
eH 690 PRINT"{DOWN)iRVS} LOAD DA 

TA ":OP-l : GOT01Ht 
PC 790 PRINT"(OOWNIIRVS) SAVE PI 

LE .. :OP· 9 
AX 7L8 INS _ N$:lNPUT"(OOWN)FILENA 

H£~4)·;tN$:tF INS-"$ THEN 
no 

PA 728 P·g : PRINT"(OOWN} (BLK) 
{RVS}T{OFPIAP£ OR (Rvslo 
(OFFJISK : ( 4 )"; 

FP 7]9 GET .11.$ : 11' A$-"T"THEH PRIN 
T"T{DOWN}" : GOT0880 

HO 749 IF AS<>"O"THEN139 
HH 159 PRINT"O(OOWH}" : OP£NlS , 8 ,1 

S ," 19:":S-EA- 5A : INS-"9:"t 
IN$:IF OP THEN819 

SO 769 OPEN 1.8.8.tNSt-,P.W":GOS 
UB969:1F A THEN229 

FJ 719 AH.tNT(5A!256):A~.SA-(AH· 
256) : PRINTU,CHRS (A~) , CHR 
5(AH) , 

PE 788 f'OR r-o TO B:PRINT'I.CHR$ 

(PEEK(BStIII , : IF ST TH£N8 

" PC 799 NEXT : C~OSEl:CUlSEl5 : GOT09 .. 
as 889 GOsua1969 : PRINT"{OOWN) 

(a~K}ERROR DURING SAVE: 
( 4) " : GQ5UB869:GOT0229 

HA 819 OPEN 1 , 8 . 8 , INSt".P.R":G05 
UB869 : IF A THEN229 

GE 029 GETU .A S. B$ : AD-ASC(A$+Z$) 
+256 *A5C(aStZS) :11' .11.0<>5.11. 

THEN p-l : GOT0859 
RX 8]9 FOR 1- 9 TO B: GET,l . AS:POK 

£ a5+l . ASC(AStZS):II!'(10S 
)AND 5T THEN P-2:AD-l:1-S 

FA 849 NEXT:I!!' 5T<>64 THEN P-) 
PO 859 C~0SE:l:C~OSE15:0N ASS(P)9 

)+1 GOT0968.979 
S ... 869 INPUTtl5 , A, A6: IF A THEN C 

~OSE 1 : C~OS£ 15 :GOSUB1869 : P 
RINT"{RVS)ERROR: "AS 

GO 819 RETURN 
BJ 889 POKEIO),PEEK(FAt2):POKEI8 

7.PEEK(P"' t )):POKE188.PEEK 
(1''''+4) : IfOP-9THEN929 ' 

HJ 899 SYS 63466:lf(PECK(783)"'NO 
l)THEN GOSUBI969:PRINT" 
!OOWN} (RVS) f'l~E NOT FOUN 
o ":(;OT0699 

C5 999 AO-PEEK(829)+256 "PE£K(839 
):11' ADOSA THEN F_l : GOTO 

'" SC 919 A-p£EK(831)t256·PEE~(8]2) 
-1:1'-1'-2" (.11.<£.11.)-3·(.11.>£"') : 
AO-A-AO : GOT0939 

KH 929 A-SA:S"EAtl : GQSUs1919:POK 
E189 . J : SY56))]0 

JF 9)9 .... BS:S.BSt(EA-SAJ+l:GOSUB 
1919:0N OP GOT0959:S¥S 63 
591 

AE 949 GOSUB1989:pRINT"!B~ul ·· S 
AVE COHp~ET£D ·· " : GOT0229 

XI' 959 POKE1 47 ,9 : S¥S 6)562:11' 5T 
>9 TH£N979 

FR 968 GOSusI989 : PRIHT·!SLUI· · ~ 
0.11.0 COMPLETED ··":GO?0229 

DP 979 G05UBI969 : PRINT"{SLKI 
tRV51ERROR DURING LOAD: 
(ooWNI(4)":ON I' COSUD989. 
999 . 1989 : 00T0229 

PI' 980 PRINT "I NCORRECT STARTI NG 
{SPACE I ADDRESS (.,: GOSUS] 
68: PR INT")" : RETURN 

GR 999 PRINT "LOAD ENDED AT ",:.11.0 
-SA+AD : G05UB]6 9:PRINT OS : 
RETURN 

1'0 1999 PRINT"TRUNCATED AT ENOIN 
G AODRE5S M :RETURN 

RX 1919 AH·INT(A!256):AL-A-{AH · 2 
56) : POKE 19), A~: POKE 194. A 
H 

PI' 192G AH.IHT{8!256):A~·B-(AH·2 
56) : POK£I74.AL:POKE175 .... 
R: RETURN 

PX 19)9 IP AD<SA OR AO>!A THENIG 

" HA 1949 IP(AO>511 AND .11.0<49969)0 
R(AD> 491S1 AND AD<S3248) 
THEN G05US1889 : F-O :RETUR 
H 

He 19S9 GOSUDI9t91PRINT"(RVS) IN 
VALlO AODRESS (OOWN) 
(BLK)":P-l : RETURN 

AR 1969 POKE SO~5 .] 1 : POKE 50 +6.2 
98:POK£ SD .249:POKE SOt 1 
.4: POKE SOt4.)) 

ox 1079 FOR S-l TO 189:NEXT : GOTO 
1999 

pp 1089 POKE SO+5 . 8:POKE SOt6 . 24 
8:POKE SO.9:POKE 50+1 . 99 
: POKE SOH . 17 

AC 1999 POR 5-1 TO 199:NEXT:POKE 
SD+4 ,9: POKE 50.9:POK£ S 

0+1 ,9:R£TUR N a 

cp/m c-18S cp/m c-18S cp/m c-18a cp/m c-18a cp/m c-l88 cp/m c-l88 

Ashton-Tate" s dBASE II- 5195.00 (list 495.00) 
data and application compatible with MS-DOS version: dBASE IV. 

WordStar· v2.26 $39,95 with 736 page 
User's Guide and command keytops (data files compatible with MS-DOS versionHncludes 
Osborne CP/M System Manual with extensive CP/M Tutorials as 'N811. 

with VYordStar, ,furchase any or all of following for only $10,00 each: 
8pellGuard checker with dictionaries, Grammatic· checks Grammar and syntax, 
MailM:an- Maillng list manager and label maker, POBTH language, P.D. 3 Disk Index_ 

and/or combine WordStar with any/or all of following $39,00 Programs at 3/$95.00: 
superCalc* v1.05 spreadsheet, MicroSoft BASIC With DRl's Compiler BASIC, MicroSoft's 
BASCOM- Complier, WorDac- lncl. SpellGuard Grammatic Documate and MathStar, 
MicroSoft's I'OBTBAlf-80· Wrth Macro-Unking Compiler ($90, Ust 295), superSort- , 
DataStu- , PerIanal Pearl 6 disks menu-driven Executive's Data Base, BealEstate 
Investor- for SuperCalc, Personal Datebook- also schedules office . 
.... Progr __ TM RIG. u.s. P8I. 0fficIt by ..... ~ ~ 

Please add $4.50 P & H ~r order, Send Checks to P,D.S,C., Suite L·3, 33 Gold Street, New York, 
NY 1003B.I§mQld@rgn~U*§Mm!ll:uUfiJI;RJlH.t-SI" .j,Em,j,H-j,i 

CIrcle FI .. .,.. s.r.Ic. Hu_ 113 



A professional diagnostic cartridge ^
for your Commodore 64

'Simply inun cartridge & poncannedora

■ \e\ts stria], um:t anil runlnil ports

• Allows for a full keyboard lent

■ Many cMpi rcsied including NMt & IRQ

■ Sound dunnek arid ■ -r.:r i ,. :.-■;;■,t

■ 8f\SlC Kemal & ROM lested

■ Scran table clearly J:.fii.i\v Lbe ruviiL:1-.

■ .-Ml .Il'Ti-i fivi- ilup-. arr highlighted

■ Location and CBM taa number* displayed

■ Buy ihc puns and repair it yourself

CMgA where

^ SUPER TRACKER
X|^ At lass an easy way to find oui where ihe protection really is. Super
■^ Tracker will display the location of you: drive head while you an;

loading a $#tt of ujfiwarf. Ttli* infomusion will be very useful lo

find where the protection is. Super Tracker has other uwful uptims sirtri ui track

ami halftrack di^pUy, 8- ami 9 5v.iich. density display. *rile proteel or/off. This

incredible little too! is encased in a handsome Un Ihtj sits on lap of your drive.

Works with all C6J/I28 and moslC/W compalible drives. Some minor solifcnng

will be required.

Suptr Tracker...! ,

.£. SUPER CARTRIDGE
>£*^ TV L'liLiiuie I'lilitj Cariridpe pacVcd fiiJI of uwful utitilics. Super

*^^ fss[ file copier. nibbles sector editor, graphic lalrl maVer. just to
rrtenlion a few. I28K o( software al your linger tips. Super Cartridge

can Ik shut off and u ■■:■■ no memory.

Super Carl ridge,

GRAPHIC PACK

Our best selling graphic programs phi; more, all en one disk. Graphk label

maker, Photo*Cvpvp Super Label, Cmrtrtrr (converts Princ Shop to Prim

Muter), and Sprite Editor, Plus well add 60 graphics.

PARAMETERS CONSTRUCTION SET
The company ihsr has The *Mi Parameters is aboul lo do iotntlhing

Lnbtlieiable. We arr giving you mere of our writs Uiing lhts Very Easy

program, if vt\\\ not only Read. Compare and Writ* Paraructrn fcr Vuu; it will

aba Customize (he djik uith your name. It will rmprtu you. as well u yout

fnendi. The "PtnnKtH- (.'onymrtLun Set" il like UHliidg ydi'vt ever setn. In

fact, yen can trai Read fanuntCErs dial you may rove already written; thai by

usuig your ccrturociion wi, rtwuw il»!ih ymr ne* CistMtbd Mow, S24.K.

NWfrom Europe

XX Rated Game

1000 Paraweis Pa*

Supef 1000 Graphics Pah

Blitz Decompiler

t54i Mash Drrve Ahgnmerrt

Top Secret StuBTi Z

$24.95

19.95

39.95

29.95

13j95

14.95

14.95

LockPikBookst&Z

D.N.Cwfcr

Master Lock

29.95

14.95

9,95

UTILITIES UNLIMITED,
P.O. Box 532

North Plains, OR 97133

If you wish to place your order by phone

CALL (503) 647-5611 24 Hrs A Day!

SUPER-CARD +
Have you been watching the war over ihc "besi" backup utility*? We would

like io smie ihe facts, and pm (his war to an end .., once and for all!

• Utilities Unlimited wai ihe FIRST IO create a fully functional whele track

copier. Our prototype WtJ designed December 6. 19S4. Since that lime, the

product has evolved inio the masi succeuful archive: evercrcuicd!

■ Ullilities Unlimited *as RRST in creating this product for ALL disk drives:

I.i4l/l54IC/IS41-ll/l57l/SX-64/ALLCDTnmodoic compatibles. While it b

iwe thai some cf ihe units required soldering, il is very simple We offer an

insiallaiion service for thoji customers UiflT do r>OI wish 10 in^iall the Card

themselves.

■ Why would you WANT to wail fur parameters? During thai wailing period.

your precious software could be destroyed! Wiih SL!PER-CARDt you need
Jim wait! The software » user selectable. So if special changes are required.

you can do it yourself! NO WAITING FOR MONTHS. What about those
special changes? They (if actually required) art available by calling our office,

or through. QUANTAM LINK, We can icll you how to backup your software

THE SAME DAY YOU GET IT! All versions of our SUPER-CARD+

software include the latent sellings. Evt-n our compttiicr &gttt% that we can

copy EVERYTHING wiih thepmrwrsellings...ami vt haveihem!

• Updates — AppronimateEy every fi weeks we rtl«4e sn updntc of uur wf[*ait

ih.![ ]i:l!liiEus new ulilitic^. copiers, and sellings. ALL updates are $5.00...

uhkh we feel is a very reasonable fee, Uptimes lite NOT required.

• Across Ihc nalion, wftuarr rental slures lsl- SL'PER-tARD-i- w bactjp their

originals. Our SUPER-CARD* has been tested in Europe and. has been chosen

as the BEST backup utility!

• SUPER-CARD* comes complete with the hjruVare card, documenrjtion, and

the latc« software rnlpa^ [ksotj 3.0).

So. the facts are on ihe lable ... vcu decide Tot yourself. Bv the way, ibcy
say lhat "imitation is the highest farm itfflattery' . - - Ihanxs guys!

ONE BOARD FITS ALL DRIVES

Single ..$59-95 Dual - -5109.95

FINAL CARTRIDGE III
No other cartridge addi 64K of ROM. The additional 32K of RIM is dcdicaied to a

unique desk lop accewory. wiling it apan from the oiher canriJ|es.

Final Cartridge ill is inspired by ihc Amiga and Mucimosh. The function keys are

bid oui lo|kally ,inJ arc easy la rtmember. The tool Lit U the l^»1 coHeCliOfi on

any cartridge (almost .'[) command). Just la mention some of the features —

Fasiload (15XJ Backup. Freezer, Primer FR, Word Prahleuii, Pop-Up Calculator,

Color Screen Dump and Windows. All far onlv $69.95

ADD $4.00 Shipping & Handling

ADD $3.00 for C.O.D. in USA Only

VISA and MasterCard Accepted

Allow 3-4 Weeks for Delivery

All Sales Are FJNAL

Unless Authorized by Management

VIDEp BYTE II -the only FULL COLOR!

video digitizer for the C-54, C-128

y the wrjild's 11rs! FULL COLOR! video digitizar for the

Commodore C-64. 64-C. C-123 £ 12B-D corrpuler. VIDEO BYTE can giveytu
rfigrtized wdao itam your VCfl. B-TrV en COLOR CAMfKA & Off THE AIR or CABLE

VtDEO [rtiai*s !o a last122 sec, scan time). New version 3,0 software features full RE
DISPLAY with MULTI CAPTURE MODE, MENU SELECT PRINTING, EXPANDED

COLORIZING FEATURES, SAVE to DISK FEATURE AND MUCH WORE!

FULL COLORIZING! is posstte. due to a unique SELECT and INSERT color process,

where you can select one of 15 COLORS and insert that color Into otie of 4 GRAY

SCALES. This p<(Ke$$ *rll W yto over 33,000 (jrie'ent ccSry wnbmatons to use in
your vrdeo ptfures. SAVES as KOALAS! Video Byte II aikms you to save all your
pictures \a disk as FULL COLOR KOALA'S. After which [using KoaJa or suitable program]

rai can go in and redraw or recolor jour V.B. pic's. LOAD and RE-Dr5PLAY! Video Byte

113JI0W5 ynu la toad and Ee-ffeftey all VirJeo 9fte QCtwes ftocn inade Video Byte's menu,
HEKU DRIVEH! Video E,ie II ccmes with ar easy to use mem driven UTILITY DISK and

digifaer program (64 MOD£ ONLY). COMPACT! Video Byte ITs hadware is comraa! In
lad no bigger than your average cartridge! Video Byts comes with it's own cable.
INTEGRATED! tfdec B/te El is Designed \a be used wth or wrto'jT EXPLODE! V5 0 color
cartridge. Erplote! V5.ffs m}t»i will leium yOo to VIDEO BYTE IPs menu, E»pWe! V5.0

is the PERFECT COMPANION! Video Byte II users m automatically serU FREE
SOFTWAflE updates alorw with ne* documentation, when it

beeves available. PRINT! VOeo Byte II wi printout pioures in
BUCK and WHITE GREY SCAl£ Id most pinters, Howevnf,
wiifin used with Explode! V5_u.ifCtf printouts can be bone IN
FULL COLOR 8*1 Is on Ihe RAINBOW NX-1D00,

HAINE0W HX-1C0CC. JX-CJ. &eikasha3M0 Al. (OKIDATA
iC 20"s (print larger b'b-fl") USER SLIDE SHOW progrgm

waulo w mHruiaTdispEay is standard wilh VIDEO BYTE
program. And can be back«l.:' ■

ONLY

$7995

Wfijf DR*W a car. airplane, person or tor Ural matter...

anyihing when jtti wn HYTE it.. .Video By» n inswd.

NEW! SUPER CARTRIDGE EXPLODE! V.5

The MOST POWERFUL, DISK DRIVE and PRINTER CARTRIDGE ever

lot the COMMODORE USEfl. Super USEH
FRIENDLY wiTh all iha lectures most ^sked fa;. New

FEATURES,.. (a) Faster imvblankiitg FASTLOAD. (b)

MlRFlOft imaging ol ail HS-BES screens, [c) i Way

color selection with insen, for all H!-R"S screens, (tf)

Infinite FILE COPY fcr ail SEQ i PRG liles, cop/

your fite cm(y once, then wn!e thai tfle to as many disis
KjfOulLke, . , greal For single f.^ ccp>ing by Sfrtall u$6r

g:Gi.ps (a) FULL COLOR PRINTING or ALL COLOR HI

RES £ MULTICOLOR SCREENS 1o ALL COLOR DOT

MATRIX PRINTERS |W Kf INK JET prtltMj. (fj C&Kl O6 K|V access M*

lo VIDEO BYTE safrwaia uitj EXPLODE! V5.ffs MENU. &) Supports all populac

pflm&rinterfaces. |h) FREE upgrafled utility d;sk.

THE 128 SIPERCHIP - A, B or C (amrther fat)

A — Thcrt ^ an empiy jeetet asiJe your IK jtf3 *ab(^ fv our Stiper Cfe^ a

give yoa 32K wonh of gal Buili-tn Uiiliiiti, al! at jail ihe Tcufh of a Ftnga. Yon

|€i baili-m fcalurci; files Copitr, Stb&Jer, Track & Sedor Editor, Scrwa Dump,

aad even 2 300/1200 baud Terminal Program Ilaft I6J0, 1670 and

corBpatitite. Best of all. it d«in I cik up any mfmor>'. To me. py

function key, HKlil mptndsiDyoorcaiini&nd.

B — HAS SUPER SILTHITIES, a wmptrtc Wilily package for iht 1581, Copy

m,1ic^ di&5 fmai 1541 cr 1571 foimii u 15S1. Many cptiofts iiidiid* 1531 &tk

sdiiw. drive monitor. Run wruer and will also perform nuy CP/M £ MS-DOS

tiiiity funcuons.

C —"C IS FOR COMBO and tiatt wha you §eL A super corabiaaiion of bodi

chips A arnJ B in me chip. s»ri!;liibie al a ^reat savitrgs to you. Ail Chips IncMe

tM Pirjimrfws FUEE! ChJp;AwB:$29^CK)t OupC:

0 • • • 
I 
J 
z 
I r 
~ • 

A professional diagnostic canridge 
for your Commodore 64 • 

• Simpl~ in.." an~ a ponCOM<C1"", 

• T(>IS :lChal . uscr and mI1hl1 porIl 
• Allow. rorl full I.<yboanllnl 
• M;II\Y ch'fIS!aItd indudin!: NMt a IRQ 
• Sour.! otwu..l. and ~ l<!JCd 

• BAStC Komal & ROM laItd 
• $owItobledearlydu9brs iho'lUUllI 
• All <Ior..,;,·( drips oro hiaJoli&hlod 
• Loootion and CBM ~ IWnIbm di,playtd 
• Buy the pan. IIId rc-poir ;. yoor:sclf 
• Or loll you.<Ioaict ,,111(. "-""'I a "hc~ 

SUPER TRACKER 
At WI m wy ""'y to rind OUt wlltre !be proI«Iion rtally i1. 5uptt" 
lhdrr ..-iIl display tile location of)"OIII drive Ind ... Me )'QU are 
1000ing. piece of }Of\ ... 'JIt. Thil infonnalioo will be Va)" wcfulto 

rmd whm:!be prottaion is. Super Tf1lCke. has WIer UKrul opiO'ts Sll(h as tnCt 
and II.!Jf tract di1;llay. Sand 9s..-ildt. dcnsiry di5pIay ... Tile proltt1 ooIotr. This 
incmIibl£ linle tool is ~ ,0 a ~ bo1iha1 siu on lOp of)lllll dri.-e. 
\\;:Jrb ",'jth all C6-l/128 and moll CJ6.I rompatiblt: driva. $(:me minor }Oldering 
will br: rtquired. 

Suprr Ttadtr $69.95 

$0 SUPER CARTRIDGE 
t(; Tht- Ultimltt Utility Clrtrid~ pada! full 01 mdul utilities. Super 
~ (ast fik ropier. nibble,. sec!Of ~ditOi. glJ.pIUc label mUtT. juSt to 

IOOltion I ft1l<. lUK 0( sofllOare al your finF tips. Super Cartridge 
an be shut off and ~ 110 memory. 

Supt'r CUlridge ___________ -1149.95 

GRAPIUC PACK nus 
Our best ICHins papbi( pn!pIIII$ plus ~. Ill! 011 one di:!Ii:. Grapbk Iabd 
1IIlbr, Pboto-Copy, Saptr I.IbtI, Coam1rr (eIlIMI1:J PMI SlIop to Prilll 
M$:r),1Ild Spritt Editlf. Plus we11 add 60 ~ 

PARAMETERS CONSfRUcnON SET 
!"be tllCllpany thal ku Tilt MMI P,nmtlfrs il about to do SOfIItthial 

UDbtIItnblt. \\Ie lit (i.illJ 1011 mort of OIU II:mIS.. Usill! Ibis \ 'err Easy 
prov.tm. il wiD DOl ODI)' Jtnd, CO!DpIIt aid Writt I'Imattns for \0.; ~ .... iD 
&Iso Cauomlu tilt cfut widI your nant. II will impt:sI )'IlU. IS wdl :u yoar 
fricnch. The -~ C~ SrI- b IiU IIIIlIIinc 'PJ'vc C>"ff IICtII. III 
f~. )'01 (11\ eYm Retd I'IrImdtn dill )'till ~ IIave m-..ty wriueIt: Ibm by 
usiac your ~ IICl.Il'JIle it .. ith your fleW c.st.iJ:td MtcIa. SUK 

,.. ....... xx __ 
$24.95 L.oct; Pill Books 1 a 2 29.95 

AI New aB.S. 19.95 D.N. Codef ".95 
• 1000 ParlI!le!S Pak 39.95 Master lock 9.95 
5upef 1000 Graphics Pak 29.95 ""- ADD $4.00 Shipping & Handling 

If you wish 10 place your order by phone 
Nonh Plains, OR 97133 CALL (SOl) 647-5611 24 Hrs A Day! 

SUPER-CARD + 
Have you been watching !he war over [he "best" backup utility? We lI-"OUld 
like [0 Slate the facts, an(! put this war to an end . .. ontt and for all! 

Utilities UnlimilOi wu the ARST to crute a fully func:tional whole tr.ICk 
ropier. Our pllltOlype wu designed December 6. 1984. Sinc:e that time. !be 
prodOCt has evoh-ed inlO the most.!.llCl:e$.5ful archi ,'c, e'o'crcrtalOi! 
Ultili,ies Unlimited was RRST in c",aling this product f01 AU, disk drivu: 
1541/1S41CJ1S41·IUIS7 1/SX-64/ALL Commoclore COOlp,atiblu. While it is 
true that 5OIT1C of the units rtquimi soldc:ring. it is '-ery simplt:. Wt offer III 
inStallation ICrvia for !bose CIIStomers that do 1\01 wish '0 insta ll lhe cud 
lhemsdvu. 
Why wou ld you WANT 10 wait for p3r.lmetrn1 During that " 'aiting ptriod. 
)'OIIr precious softwm could be destroyed! \\"ltf1 SUPER-CAR[)+ )'011 need 
IlOl wail! The iIOftwm is IIStI selectabit. So if 1ptCia1 changes an: rtquimi, 
you can do it yourself! NO WAITING FOR MON1llS. What about thost: 
lptCi;Il changes? Thty (if lClually rtquiral) a!\' aV1liIabie by (;1lling our olfott. 
Of through QUANTAM UNK. We C3!l ItU )'011 ho ... to tadup your }OftWan' 
TilE SAM E DAY YOU GET IT! All versions of our SUPER·CARD+ 
)(If twa!\' ioc!ude the West $C1tinp. E~tn our tompttitor I~ that ... -e can 
copy EV ERY11IlNG with the propa Knings ... and .. -e Igve them! 
UpblC$ - AppRlAirTllUly C'ltT)' 6 weeks w~ rtlra5e an upbte of our SOfN-are 
that i"chmes new utilitits. copiers. and sening'- ALL upbtu a", S5.00 ... 
which ,,-e feel is I ' "Cry rt21Oll3ble fee. Updttes:an: NaTm:juirrd. 
ACTl,I!i$ the nation. wft ... ~ mUal5l0lCS use SUPER·CARD+ 10 b.lckup their 
originals. Ou. SVPER-CARD+ has been testa! in Europe and has been clKKm 
as the BEST backup utility! 
SUPER·CARlh comescompktc with the 1wd,,'JIt can!. documentation. and 
the L:llcst softwm ItJeaso: ("rnion 3.0). 

So, the fac\S are on lhe table ... you decide for ),ourself. By the way. [hey 
53y tna[ ·imjlll/ion is Iht hightslJOfm o/f/Olltry ... thanks gu~s! 

ONE BOARD FITS ALL DRIVES 
Single .. _ ....... __ , ,.559.95 DuaI .•. ____ ._ ............. S 109.95 

,it ~ M 

to mention }Ome 
Word Problems. Pop-Up Calculator • 

\541 Mash DriYe AVmenI 19.95 I 14.95 ADD $3.00 fOf C.O.D. in USA Only 
Allow 3-4 Weeks for Delivery 

All Sates Are FINAL 
Unless Authorized Tap Seaet StuIJ 1& 2 14.95 VISA and MasterCard Accepled 

VIDEO BYTE II - the only FULL COLOR! 
video digitizer for the c-64, C-128 

In t.oduclnll the wo,ld's Ii 
~~~~ E~.:"'~~nC~ 

Why OAAW a t3". iIiPa'lB. peI5CfI (I" b" Iha1 matIef .. 
..,...,. MIen yo.rc:an 8YTE ij .. . Video ByIe It insIm. 

NEW! SUPER CARTRIDGE s,ThtSoftGtalp EXPLODE! V,S 
Tho MOST POWERFUL. DISK DRIVE Ind PRINTER CARTRIDGE eve, 

p'oaueea la. the COMMODORE USER. Super USER 
- ._ .. .. _ ... with all the leaMe$ l1l(I$1 ;uked lor. New 

S ... (a) Fasta' ~ FASTtOAD. Ib) 
---'-- _. -_ ... ~~:~ .~~:i~L~_W:l 

10 ALL COLOR DOT 
YATRtJ: PRINTERS (Il0l b" INK JET pri'tters~ II) ~ect ONE KEY access bock 
I) VIDEO BYTE ~!MJ EXPLODEl V5.0"s MENU. (9) 5t4JPOfIS aJ pop.W 
pM\ei inle!taees. (h) FREE !.Waded uti!y <lsk. 

TIlE US SUPERCffiP - A, Bor e (anotbtr rlf"St) 
A - TheR is 30 empty to:Ut iIImt your 128 j.tU wailq fur 0IiI" s.per CbIp: I) 
r;ive you32K wutk rI pal BuiII·iII Utiliticl. aU. just tilt TII.IdI 011 fiD&er. Yo. 
act tlvilt·iJI f~ fIItI Copier, Nibbltt, Tndt &: Stdor Edilor,~ .... 
lad even a lOOI1200 bud TtnniDai Prozrlm Wt', 1650. \610 and HaJCS 
comp;itible. Beu of aU. it doem' II$Of up any 1IICmOI}'. To lilt. simply IoId I 
flD:tiOll Ur.1Ild it rtSpCIId:s 10 yocrCl;lllfllW. 
B -1Wi SUPER II lmLmES, aUlll1p/tlc lIlilily pacb:t (Of dlC 1531. c., 
wIIok dbb fll)Dl IStI Of \571 r_ III 1531. ~ D(Ib:lns io;IIKIe 1581 M: 
editor. drive mooitof. R.a ...ma- IIld .. ill abo pafint 1lIIY CP/M &: MS-DOS 
uriliIy f1lltlions. 
C - "C"' IS FOR COMBO IIld t!JU.', ... 'haI you set- A ... ·ocobi ...... c:lbGIII 
dIip$ A _ 8 iD one chip. P<i:tdI3bIt ... 3 gIt3I ~ II )tIU. AD CIIIps btcWr 
IODI'IrImdm FREE! 0IipI A or 8:$29.95 radI OipC $M.J5'" 



COMMODORE: TRY BEFORE YOU BUY. Best
selling games, utilities, educ'l + classics

St new releases. 100's of titles. Visa/MC/Disc

Free brochure. RENT-A-DISC, Frederick Bldg.

#222, Hunfn, WV 25701 (304) 529-3232

FINEST C-64/128 PUBLIC DOMAIN 5OFTWAREI

New catalog of over 3000 programs. As low

as $1.25 per disk of programs. $2.00 gets

sample disk & catalog (on disk) mailed lit

class. KOALA ENTERPRISES, Dept. GZ, Rt. 2
Box 677, Carencro, LA 7052Q

FREE PUBLIC DOMAIN SOFTWARE - Request

free catalog or send $2 for sample disk

and catalog (refundable). CG4-12B. CALOKE

IND., Dept. JK, Box 18477, K.C., MO 64133

THOUSANDS OF FD PROCRAMS FOR C64/128!

We have Games, Utilities, Music and much

more! For information write: Lighlspeed

Software, POB 340427, Tampa, FL 33694

RENT 64/128 SOFTWARE! 1000's oi disks.

Lowest prices. No deposit or fee. Free

catalog. Centsible Software, PO Bo* 930,

Si. Joseph, Mf 49085 (616) 982-0327.

FREE PD SOFTWARE C64. Send $2 for com

plete catalog and Sample disk (refund

able). RVH PUBLICATIONS, 119! Holland

Rd,, Suite 562-G, VA Beach, VA 23452

C64/128 PD SPECIAL! 15 DISKS PACKED FULL

of Games, Music, 1)til.. Educ, Hm/Biis. for $25

+$2.50 s/h. For mote info send SASE. D tc V

CompSoft, PO Box 933, Ardmore, TN 38449

FREE CATALOG FOR COMMERCIAL SOFTWARE

30-60% off. Amiga, Apple, Commodore IBM,

Macintosh, Atari. DISK-COUNT SOFTWARE,

Boi 3, Carteret, N| 07008, (800) 448-6658

MUSIC LOVERS! MIDI YOUR C64/12B. We have

music software, Midi interfaces, hundreds

of pre-programmed songs. Catalog-$1.00.

MIDI Inn, Bos 2362CG04, Westmont, 1L 60559

C64/128 FINEST PUBLIC DOMAIN PROGRAMS

Pretested quality programs ■ Most $1.50 *

•On Disk " YOU pick the programs that VOU

want!!! Free diskfull of programs with first

order! For a list ■+■ Description send SASE to:

JLH Co., Dept. G, Bos 67021, Topeka, KS 66667

1TTINT1QN C-1JJ tWCHS Ui C-1S1 SOFTWARE |iWC« iwdt)
i UipGw (CCOUNHIIG ■ (Wx irojr,n nomW fa A/he, kffn ft) Mi

IIS. fn Anilyil IIS

(a luf cDnoleu ACCOUNTING CKHgn 1« oily IBl

9

I tareireit Iralyss [H. MUl Lr«r BfjiBSO' SU VWJHOFIHO W

SpeYnaad T9. Loan/£aMngs AmfflK IK BLACKJACK 510. SU1K ara

Cwols sans S9. Prrcut™ JB VC. 1FNU jam » BM TfllVIA E9

Sptnj o«* v matey tmlef plus W oasaja/iHridlfts to

Mv&fi Conpita Sji<™ CD Boi 709, Ttai*urg, « I2J6WI0)

or tor mme information a C.0.0. wdeis, call (703) 582M48

DON'T MISS THIS INTRODUCTORY OFFER!

SCREEN-PRO 64 power productivity system!

Create displays-games-cartoons-etc FAST!

34 frame animation. Use in your programs

100% ML, No programming required! 10 day

trial offer, disk only $24.95 or SASE to

ACCUTONE, 36 Myers Court, Mcdford, OR 97501

GIANT COMPUTER HINT BOOK—

Over 100 Games Coveted!!!

Send $22 to: lames Kalo, 10374

Rainbow Circle, Fountain Valley, CA 92708

PD. Software for the 64 and 128. Sample

Disk and Full Catalog $3.50 or send long

SASE for Brochure. Country Soft, Dept. C

822 Saxonburg Blvd., Saionburg, PA 16056

LOTSA DISKS! THE BEST 64/128 PD. Tons of

Graphics, GEOS, Games, Bible, Utils. YOU

NAME IT! SASE for FREE list, DISKOVERIES

PD, POB 9153, Waukegan, 1L 60085

SEAT LOTTERY BIASES!

NEW DOS RELEASE!

WUR LOTTERY IS BIASED! Un-

intenbonalty certain number patterns

will be selected with a greater frequent

i others. LOTTO PICKER 3 will uncover &
exploit these biases & tell you which numbers to

play—no guesswork required! GUMMHTCED to work

for all lotteries worldwide or your MONET BACK I WHEEL
ING now included in DOS version! BERT THE LOTTERY

TOOM! $39.05 [+2.55 s/h). 3.5" add $5. \tr. 2.1 lor Apple

II&CK/128. NV add tax.
ORDER TODAY! 1 -800-634-5463 Git ZB3 (M-F 6-5)
BE RIDGE SERVICES. INC., 170 Broadway.

Suite 201-CP. New VtaK NV 10038
Info/Dealers 718-317-1961.

—JOYSTICK WARHIOHSI Suit up for real

adventure on your C64/128. Write for

free information: AER1ON SOFTWARE, LTD.,

P.O. Bos 1222, Riverdale Station, NY, NY 10471

than '

COMPUTEI's Gazette Classified is a low-cost way to tell over

200,000 microcomputer owners about your product or service.

Rates: $25 per line, minimum of four lines. Any or all o( the first line set in capital letters

at no charge. Add $15 per line for boldface words, or $50 for the entire ad set in bold
face (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 must be either typed or legibly

printed. One line equals 40 letters and spaces between words. Please underline words

to be set in boldface.
General Information: Advertisers using post office box numbers in their ads must supply

permanent address and telephone numbers. Orders will not be acknowledged. Ad will
appear in next available issue after receipt.

Closing: 3rd of the third month preceding cover date (e.g., June issue closes March 3rd).
Send order and remittance to: Kathleen Irtgram, Classified Manager, COMPUTEI's

Gazelle, P.O. Box 5406, Greensboro, NC 27403. To place an ad by phone, call Kathleen
Ingram at (919) 275-9809.

Notice: COMPUTE! Publications cannot be responsible for offers or claims of advertisers,

but will attempt to screen out misleading or questionable copy.
Classified Display Rates: Classified display ads measure 2V«" wide and are priced

according to height. 1" - $250; VA" - $375: 2" - $500; 3" - $600; ($100 for each
additional inch. e.g. 4" - $700. etc.) Preferred supplied material is Velox or PMT.

C128 and C12BD Exclusive Software. Order

"Tlie Banker" complete checkbook software.

Only $19.95 ( + $3 s/h). Check, M.O., VISA,

MC, & Am. dp. EasyLife Software Systems,

PO Box 776. Tinley Park, IL 60477-D776

Thousands of C64/128 PD programs on 400 +

disks. Free listing or SI large catalog.

DISKS OTLEN1Y INC., 79SB Pines Blvd.,

Suite 270A, Pembroke Pines, FL 33024

Lottery Cruncher will give you tho edge

over other comp. aided Loitery Pickers,

with 5 modes of probability analysis

Full function editor works for all

lotteries. $18.95 (IL res. 5% sales lax],

S2.50 S&H to PMG Software, 3751 N.

Clifton, Suite IF, Chicago, IL 60613

Sorry aboul our trrur in address last month.

HIGH QUALITY PUBLIC DOMAIN PROGRAMS!

Thousands of public domain programs at

money-saving prices. Send II for large

catalog & free sample disk to: EAGLE

ENTERPRISES, 87 Chestnut SI., Dumont, N| 07628

Free PD C64-128 Software 1000+ European-

Domestic Besi Sellers (Sample & Catalog $2)

(Send SASE for dtaloB) WESTCOMP LIBRARY

P.O. Box 60818. Reno, NV 89506

SEE ROTATING EARTH FROM SPACE.

Shows all oceans + continents, day +

night, seasons, midnight sun. + much

mote. Ultia-fast 3-D Ml. transforms large

image 40 limes minute. You'll like il or

full refund. C64/12S disk $19.90, free
shipping [MA add 5%]. Send US check or

M.O. to: Edgeworth Software,

P.O. Bon 41S, W. Uplon, MA 01587

Authorized Commodore Repair Center.

C64, 128, Amiga & PC, 1541/1571, Drive
alignmenls S39.95. 48-hr turnaround,

free UPS. Software City, 901-C N. Wendover

Rd., Charlotte, NC 28211 (704) 362-2154

Aulh Repairs C61/128, 1511/1571, SX64, 12BD,

Amiga, PC. 816-425-4100. Selling DTK-IBM comp.

emptrs. Quick Serv. 30 dy wrnty. Mom & Pop's

Computer Shop, IH N. 16th, Beihany, MO 64424

C-64 REPAIR $39.95 FLAT RATE. 1541/1571-

$49.95;SX64-$69.95;128-$64.95. 24 Hr turn

around. 90 dy wan-anly. A&M Computer Repair.

20 Guernsey. New Windsor, NY 12550, 914-562-7271

ARB BULLETIN BOARD FOR THE 64/128

36 Levels, Email, 90 SICS, GAMES, $54.95

(BBS) 718-645-1979 * (Voice) 718-336-2343

L & S COMPUTERS, Box 392, Bklvn. NY 11229

B.Sc, & M.S. in COMPUTER SCIENCE

oirxt pi*/*"1 b nth yx* Bacwfc* of 5«ntt md Mar* tf Sera Dt-
g« p Lonp-'p Scence ji wb BSe afiiacs mww a* MS/OTS.

':-; MS progarn rones arc

CAN 1HST. fp COMPUTER SCIENCES

'.704 C j HIM tonuH SouDi

Birmnct*"- AL 3S2OS

CALL 70S 13J-9HV
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COMMODORE: TRY BEFORE 'rOU BUY. Best 
selling games, utilities, educ'l + classics 
&. new .... luses. 100'5 of titles. Viil.il/MC/Oisc 
Free brochure. RENT-A-DlSC, Frederick Bldg. 
"222, Hun!"n, WV 25701 (304) 529·3232 

FINEST C-64/128 PUBLIC DOMAIN SOfTWAREl 
New c~ta log of Over 3000 progr~m5. AI low 
as 51.25 peT disk of programs. $2.00 gets 
sample disk &: CAtalog (on disk) mailed h t 
class. ~LA Etn"ERPR1SES, Dept. GZ, Rt. 2 
Box 677, Ca .... ncro, LA 70520 

FREE PUBLIC DOMAIN sOFTWARE - Request 
free catalog or send $2 for sample disk 
and catalog ( .... fundable). C64-128. CAlDKE 
IND .. Dept. JK, Box 18477, K.C., 1'.10 64\33 

THOUSANDS OF PO PROGRAMS FOR C64/128! 
W~ have G.mes, Utilities, Musk and much 
more! For information write: Ughtspeed 
SOftwa .... , POB 340427, Tampa, Fl 33694 

RENT 64/128 SOITWARE! 1000's of disks. 
Lowtost prices. No deposit or fee. Free 
catalog. Centsibl .. SOft ... -a ... , PO Box 930, 
S\. J""'ph, 1'.1149085 (616) 982-0327. 

FREE PO SOm'VARE C64 . 5e'nd $2 for rom· 
plete utalog and ~mple disk (<<,fund-
able). RVH PUBLICATIONS, 4291 Holland 
Rd., SuIte 562-G. VA Beach, VA 23452 

C64/128 PO SPEC\AlJ 15 DISKS PACKED FULL 
of Games, Musk, Util., Educ .. Hm/BIU. for 525 
+52.50 s/h. For more info send SASE. 0 & V 
CempSon, PO Box 933, Ardmore, TN 38449 

FREE CATAlOG fOR COMMERCIAL SOFTWARE 
30-60% off. Amiga, Apple, Com modo ... IBM, 
Macintosh., Atari. DISK-COUNT SOITWARE, 
Box 3. CaHerN, NJ 07008. (800) 448-66SB 

MUSIC LOiERSI MIDI 'tOUR C64{128. We have 
music soft ... -a!1', Midi interfaces, hundreds 
0/ p ... -programmed songs. Catalog-51.00. 
MIDI Inn, Box 2362CG04, Westmont, Il 60559 

C64/128 FINEST PUBLIC DOMAIN PROGRAMS 
P .... tested quality programs ' Most 51.50' 
' On Disk · 'IOU pkk the programs thal 'IOU 
" .. nt!!1 Free diskfull of prog"ms with firM 
ordrrl For a list + Orscriptlon IIrnd SASE to: 
JLH Co .. Dept. G, Box 67021. Topeka, KS 66667 

AntIm:lII c.tlJOIIIOS..lU C.tlS somaRE PIIC-44_1 
l ....... .1t:CO.I!IHl· (10100\ __ b I,iAoc. A/F'of, f~ $."Il 

• 1<\:tIiAOC 1'S ~ll1; r"~ I'1 
I«M_.l((X)l..ljIlolG""""Cllb~18O) 

I IiIpgeo tin Ftc! T .. Pta (8 b.....,a _ ... ""'" ~ $04 
.. __ 1<Wf'4114.1U. lI"U ~It •. WKlHlI&. 
~ $II. ~_I" . 1IlJClUIO( I'll. -...., 
~_S!i:_""VP. __ •. __ • 

So>I"""' ... _ .... pUliJ_~" .. 
IIIPloo ~"... P.Q.lclfOf, "Ilwrr1brI. ... 22S6S-41Ot 

or for more O1IormllicJl or C.O.D. 0IIIn ~ (7ll3) 582-6«8 

DON'T MISS THIS IKTRODUCTORY OFFERI 
SCREEN-PRO &I power productivity syltem1 
C ... ate dlsplays-games·ca rtOQns-etc FAST! 
34 frame animation. Us.. in you. programs 
l OO'*' Ml. No programming requi red! 10 day 
trial olfer, disk. only 524.95 or SASE to 
ACCUTQNE, 36 Myers Court. Medford, OR 97501 

GIANT COMPUTER HINT BooK
Over 100 Gamn Covered!!! 

5e'nd 522 to: Jamn Kato, 1 037~ 
Rainbow Circle, Fountain Valley, CA 92708 

P.O. Software for the 64 and 128. Sample 
Disk and Full Calalog $3.50 or send long 
SASE for Brochu .... Country Soft, Dept. C 
B22 Saxonburg Blvd .. Saxonburg, pA 16056 

LDTSA DISKSt THE BEST 64/12B PD. Ton, of 
Graphics. GEOS. Games, Bible, Utlls. 'IOU 
NAME IT! SASE for FREE liSt. DISKOVERIES 
PO, roB 9153, WaukPgan , 1l600BS 

~ 
BEAT lOTTERY BIASESI 

•. . NEW OOS RELEASEI 
'lOUR I.DTlERV IS BlASEDI Uri-

. @1() iltentionallJ' certait runbet patterns 
f MIl be selected with a !mill" I~ 
~ (l(hen. l Ono PICKEll ) \WI1IlCXl'o'eI" '" 

exploit ~ biases & leU which rurbers 10 
~-oo ~ r~t ru'UltlTElD to"Mll1c 

fer all kineries "MlIkIwide or )O.f . DICE' IACI I WIIUl· 
IM8 now n:luded i1 DOS veo-sionl BUT TIl( LDrnliT 
TODATl UI.15 (+2.55s/h). 3.5- ilCId $5. \e. 2.11()f ~ 
11 & C64/128. NY ilCId tax. 
OIiDER tODAYlI- IU-I3,·nU nI 213 (M-F 6-5) 
at: 11111 .. SUfleES. INC~ 170 Broadway. 
S!.ite 201.{;P. New"1trt. NY 10036 ~ 
lnfof[lealefs 718-317-1961. ..".....--

" 'JOYSTICK WAR R10RSl Suit up for r~al 
adventu ... on your C64/1 28. Write for 
11ft in(onnat!on: AERION SOFTWARE, LTD .. 
P.O. Box 1222, Riverdale Station, NY, NY \0471 

COMPUTEI's Gazette Classified is a low-cost way to tell over 
200,000 microcomputer owners about your product or service, 
Rales: $25 per line, minimum 01 four lines. Any or all 01 the firsl line 581 in capital leUers 

at no charge. Add $15 per line fOf boldface words. Of $SO for the enlire ad set in bold· 
lace (any number of lines.) Inquire about display rates. 

Terms: Prepayment is required . Chad<, mOlley order, Amedcen Express, Visa, or 
MasterCard tS accepted. Make checks payable 10 OOMPUTE! PubHcations. 

Form: Ads are subject 10 publisher's approval and must be either typed or ~iblY 
printed. One tine equals 40 letters and spaces between words. Please unde ine words 
to be sel in boldface. 

Ge neral Inlormalion: Adverlisers using posl office box numbers in their ads must sUPely 
permanent address and telephone numbers . Orders will not be acknowledged. Ad will 
appear in next available issue aller receipt. 

Clollng: 3rd of the third month preceding cover dale (e .g., June issue closes March 3rd). 
Send order and remittance 10; Kathleen In,warn, Classified Mana~, (X)MPUTEl"s 
Gazelle, P.O. Box 5406, Greensboro, NC 403. To place an ad phone, call Kathleen 
In~rarn at (919) 275-9809. 

No ce: COMPUTE! Publications cannot be responsible lor offers or claims of advertisers, 
but will attempt to screen out misleading or questionable copy. 

Classilled Dis play R. tes: Classified diS~ ads measure 2%" wide and are priced 
accord~ to height. I" - $25(): IY.t" - 75: 2" - $SOO: 3" - $&Xl; ($Ioo IOf each 
addilio inch, e.g. 4" - $700. elc.) Preferred supplied malerial is Velox or PMT. 
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C128 and C128D Exclu,lve Sollware. Order 
"The Banker" complete checkbook $Oft .... arf . 
Only 5 19.95 (+53 ' /h) . Check, 1'.1.0" VISA, 
MC, &. Am. Exp. Ea.yUfe Softwa!1' Systems, 
PO Box 776, Tinley Park, Il 60477·0776 

Thousands of C6~/128 PO programs on 400+ 
disks. Free listing or 51 large cat~log. 
DISKS O'PLENTY INC., 795B Pines Blvd., 
Suite 270A, Pembroke Pines. Fl 33024 

Lon, ry Crunch.r will glv, you Ih' edge 
over other romp. aided louery PIckers. 
with 5 modn of probabUity analysis 
Full {unc!lon editor work, for all 
lotteries. $18.95 (IL res. S'*' salt'S tax), 
52.50 S&.H to PMG SOI! .... a ... , 3751 N. 
,Clifton. Suite IF, ChicaBo, Il60613 
Sorry about our errOr In addres~ lut month . 

HIGH QUALITY PUIILlC DOMAIN PROGRAMS! 
Thoufands of publk domaIn programs a! 
money·fav;ng prices. ~nd $1 for large 
catalog &: free s.ample disk to: EAGLE 
ENTERPRISES, 87 Che!!nut 51., Dumont. NJ 07628 

Free PO C64-12B Software 1000+ European
Domestic Best 5e'llers (s"mple &. Ca!alog 52) 
(Send SASE for Ca!alogJ WESTCOMP LIBRARY 
P.O. Box 60818. Reno, NV 89506 

SEE ROTATING EARTH FROM SPACE_ 
Show. all gaans + rontlnents, day + 
nIght. it'iSOnS, midnIght sun, + much 
mO!1'. Ultra-fISt 3-0 ML transforms large 
imag .. 40 limes minut ... YOI.l'lllike it or 
full refund. C64/126 disk 519.90, free 
.hipping [MA add 5'*'1. Send US check or 
M.O. !o: Edgeworth Software, 
P.O. Box 418, W. Upton, MA 01587 

Aulhllf1ud Commodore RepaIr Center. 
C64, 12B, Amiga &: PC, 1541/1571. Orive 
alignments 539.95. 48-hr turnaround, 
free UPS. SOftwa!1' City, 901-C N. W""dov .. r 
Rd .. Cha rlotte, NC 28211 (704) 362-2154 

Auth RepaIrs C64/128, 154 1/1571, SX64, 1280, 
Amlga, PC. BI6 .. HS-4400. Selling DTK-IBM romp. 
cmptrs. Quick Serv. 30 dy wrn!y. Mom &: Pop's 
Computer St>op, I U N. 16th, Belhany, MO 64424 

C·64 REPAIR 539.95 FlAT RATE. 1541/1571-
$49.95;SX64·569.9S;128-5M.9S. 24 Hr !urn-
aroond. 90 dy ..... rranty. A&.M Computer Rrpai r, 
20 Gunntq. Nrw Windsor. N't 12550,914-562-7271 

ARB BULLETIN BOA.RO FOR THE 64/128 
36lev .. ls, Emall, 90 SIGS, GAMES, $54.95 
(BBSJ 7tB-645-1979 • (Voice) 718-336-2343 
l &. S COMPUTERS, Box 392, Bklyn, NY 11229 

B.Sc, & M.S. in COMPUTER SCIENCE n._ ..... b~ __ .. __ 

............ _Pl_1I Sont...,_11 s..a ... 
_"~_._115<.""",,_ .. MSiOOS. 
l\I.SIC.ffoSGOl.t.oar.o-"'Da_.~1Y>" ""' MSoropn __ ,,_~""_ -. ..... volCAII .. n .... COWP\11""EII ~I 

lJ"OO.<lG ,," _ s.:...o Bo_.u._ ---



BACK ISSUE^^^^^^ ^^^^^ ^^^^^^« ^^^^^^

Note: Only selected titles are

listed in contents for each

issue

1987

January—Keyword Construction Set. One>

Touch Function Key, GEOS Icon Changer,

CP/H: Surviving with 40 Columns

February—Collision Course. Division

Worksheet, MelaBASIC 54, MetaBASIC 128,

128 DOS Wedge, 128 Sound & Music (PI. 4)

March-Ringside Boxing, Color Craft, 128

RAM Expansion. CF/M RAM Expansion,

Sprite Manager

April—Omicron, Music Impro visor. Print

Shop to GEOS, TurboSave 128, TurhoSave

64, Countdown Tinier

May—SpeedScript 3.0, Powerball, Cassette

Sleeve Maker, Pfo-SYS Loader, Fast Boot,

Gameporls

June—Bingo, Fraction Practice, Free-Form

Filer, Disk vacuum, Hi-Res Graphics on the

128

July—Basketball Sam & Ed, Calendar

Maker, Crash Prevention, 128 Graph De

signer, GEOS File Storage, Text Framer

Adgust—Bounty Hunter, Sprite Magic, Sprite

Stamp, 80-Co!umn Sector Editor (128),

Relative Piles

September—Sub Attack, Exercise Pacer,

Screen Maker, Impossible Scroll, Video Slide

Show, 80-Column Magic

October—SpeedScript 128, Chopper Pilot,

Stars: A Simulation of the Heavens, Directory

Magic, Font Printer, Animator 64

IVcveniber—Litterbug, Sketch Pad, Poster

Printer, Renumber M, Accessing the I28's

80-Column Screen

December—Crossroads, Snake Pit, Word

Find, Animal Match, Disk Rapid Transit,

PrintScreen, GeoTrash Restorer

1988

January—How to Buy a Modem, Buyer's

Guide to Modems, rjeedlework Graphics Edi

tor, Tile Paint, Sound Manager

February—liuyer's Guide to Graphics Pro

grams, Easy Load, Turbo SpeedScript. Fast

64 Mode (or the 128

COMPLETE YOUR

COLLECTION!

ANY ISSUE FOR $6!

Issues not listed are

sold out. Limited

quantities available.

Order today!

March-CP/M Software for (he 128 (Pi 1),

XPressCard 128, ML Cloner, Big Screen,

Color Lister

April-CP/M Software [or the 128 (Pt. 2),

3-D Speedway, SpeedFile S4. Kamdisk 128,

Mirrors

May—Networking the fi4, Guide to User

Groups (Pt. 1), Treasure Diver, Mob Maker,

128 Math Graphics, 1541 Speed & Alignment

Tester

June—Buyer's Guide lo Printers, Guide to

User Groups (Pt. 2), Arcade Volleyball,

Excelfont-80 (128), Graphics Wedge

July-Hard Disk Drives [or the 64/128, Civil

War on Disk, ljuick Save, Error Analyzer,

SYS Stamper

August—MIDI Made Simple, Buyer's Guide

to Music Software, Cribbage (128), 128 Shell

Booler, 3-D Sprites, Zoom

September-Write All About It! (desktop

publishing), Pattern Fill, Multicolor Graphics

Dump, SpeedChcck 128, Disk Package,

MultiSorl 128

October—Commodore (iocs Back to School,

Buyer's Guide lo Preschool Software, Scor

pion 1], i.l Compressor, Specdl'rint, Speed

Columns, 128 Text Sorter

November—GEOS 2.0; A Major Upgrade,

Buyer's Guide to V/oti Processors and Spell

ing Checkers, Rally Racer. Block Out (128),

Sprite Killer, Notepad G4, Font Grabber

(GEOS)

December—88's Best Games, Ringside

LXIV!, Crossroads It, Digi-Sound, Dynamic

Windows, Quick! (1541 speedup). 1526

PrinlScreen. Key Lock

1989

January—Guided Tour of Major Online Ser

vices. How to Get Published. Disc Blitz,

Jewel Grab, 128 Animator, Smooth-Scroll ing

Windows. Handy Filer, Smart Disassembler

February—Around the Wjrld with Com

modore, Buyer's Guide to Personal Publish

ing Software, Tank Ambush, Gridioc (128),

The Great Arcade Machine, 1581 Alphabet-

izer, Sound Wfedge

March—Dream to Reality: Simulation De

signers Speak Out, Buyer's Guide to Sports

Games and Simulations. The Anglers, Bac

teria (I2B), Planebender. Bitmap Buster,

Monthly Calendar, MultiView

April—Designing Your Own Programs,

Buyer's Guide to Programming Aids, Science

Fiction on Disk, Space Worms, BASIC 10,

File Saver (GEOS), Super Accelerator (128),

Comparator

May—Care and Feeding of Dot-Matrix Print

ers, Fantasy on Disk, Guide to User Groups

(Pt. I), Knock 31, Hi-Res Windows, RAM

Wedge 128, Super Slideshow, Quick Print,

Close-up: GEOS 128 2.0

June—Best Arcade Sports Games, Guide to

User Groups (Pt. 2), Match Mania, Jericho

II, Hi-Res SO (128), SpeedCount, Macro-

BASIC (64/128), Crafix Converter, GEOS

Help Pad

July—Speakers, Stereo, and MIDI Solutions;

Mine Sweper, Monster Bar-B-Q (128), Math

Magic, CURS Graphics, Financial Planner. 1581

Directory Sorter, GEOS File Retriever

August—Here Come the Coin-Ops!, Explore

Your 64!, Stars II, Disk Doubler (64/128),

Quiz Maker (64/128), Sprite Fader 64,

80-Column Graphics (128), Screen Splitter,

Notepad 128, Sprite Clock, Marathon (128)

September—Call Your User Group, Com

modore's Hack in the Classroom, Block

Battle', Wham Bail, 61 Animator, SpeedScript

128 Plus, Memo Card, Slideshow (GEOS),

MR Scribble, EX Bar Charier, On the Border

(border routines)

October-Tips for Desktop Publishers, Slap

Shot, Backdrops, Boot Maker, RGB Kit (128),

128 Graphics Compactor, Triple Search, Text

Screen Editor. Diamonds, Disk Usage (GEOS)

Movember—Super Power Boosters, Cartridge

Power!, White Water, DP BASIC, SpeedScript

Easy Cursor, Copy 8], Flash Card, Universal

Input, Turbo Format (GEOS), 1*rlical

Scroller

FOR ORDER INFORMATION AND FORM, SEE PAGE 20.
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Space Rogue
It's getting progressively harder to

pigeonhole computer games. Many of

today's titles no longer fit into easily de

finable categories; instead they straddle

the line between types. Space Rogue is

one of the latest examples of this new

breed of hybrids. Part flight simulator,

part arcade game, part role-playing ad

venture, Space Rogue borrows features

from all three genres, providing a gam

ing experience that's entertaining on

multiple levels.

Its heritage may be diverse, but

when it comes to subject matter, Space

Rogue falls squarely into the space-

opera tradition. All of the classic ele

ments are here: bug-eyed aliens, arti

facts from an ancient civilization,

intorgalactic intrigue and warfare, and

enough techno-babble to fill a small

dictionary. Set in a far-flung comer of a

universe called—appropriately

enough—the Far Arm, Space Rogue

casts you in the role of a young adven

turer hungry for fame and fortune. How

you acquire both depends not only on

your skills, but also on your scruples

and daring.

The Space Rogue

universe is a responsive

one, where actions carry

short- and long-term

consequences.

The space-flight and dogfight rou

tines in the game strike a nice balance

between sophistication and fast-action

thrills. Although piloting your Sunracer

scout ship is easier than handling an

F-15 jet fighter, the simulator portion of

the program includes enough detail to

keep hardcore space jockeys happy. Far

from being a simple matter of jerking

the joystick in different directions and

pressing the fire button when the ene

my is in sight, the combat sequences

test your grasp of tactics and flight dy

namics as much as your reflexes. Partic

ularly crucial to your survival is an

appreciation of how your weapon and

defense systems match up against your

opponent's.
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The space battles provide for plen

ty of excitement in and of themselves.

However, these encounters take on a

larger meaning and significance within

the context of your adventures on the

various star bases and outposts scat

tered throughout the Far Arm. And it's

this role-playing dimension that makes

Space Rogue so engrossing and enjoy

able to play.

Unlike many other games of its ilk,

Space Rogue doesn't force you into a rig

id path of behavior. Rather, it allows

considerable latitude in choosing the

role you wish to adopt. For instance,

you can live up to the game's title and

act like a pirate, preying on hapless

merchants, or you can remain a peace

ful trader. In fact, this is one game

where it often pays to avoid aggression.

However, your feats do not take place

in a vacuum. Your status in the eyes of

the major factions operating in the Far

Arm rises and falls according to your

deeds. The Space Rogue universe is a re-

sponsive one, where actions carry

short- and long-term consequences.

Space Rogue also benefits from

some appealing packaging, which

serves to enrich your experience in a

small but meaningful way. Long gone

are the days when computer games

consisted of a disk and a rules pam

phlet—this box is packed with goodies.

Its contents include a full-color map of

the Far Arm star cluster, an introduc

tory short story, paper cutout models of

different starships, and an instruction

booklet presented in the form of a

stained, well-thumbed, and annotated

Sunracer Owner's Manual. Of course,

the game plays the same regardless of

their presence, but these playing aids

affect the perception of the value you

receive for your money. More impor

tantly, a game like Space Rogue is also

an exercise in escapism, and its small

array of components only helps to rein

force this illusion.

Space Rogue breaks no new ground

as a flight simulator or a role-playing

adventure, and its story line follows a

path already trod by numerous sci-fi

yams. This is another way of saying

that Space Rogue builds on a solid foun

dation of what's come before, both in

the realm of computer games and the

space-opera subgenre of science fiction.

It may not offer anything startlingly

fresh, but assuming your expectations

are in line with the game's ambitions,

neither will it disappoint you.

—Jeff Seiketi

Space Rogue

Origin

136-B Harvey Rd.

Londonderry, NH 03053

$49.95

Scrabble
We've never before sat down to play

Scrabble with a dictionary in one hand

and an AK-47 in the other. Now, how

ever, there's no other way. We're being

tutored in the nastiest, most cutthroat

game we've ever seen.

In designing this computer version

of the classic Scrabble crossword game.

Leisure Genius has, in some ways, sur

passed the original game. All the ele

ments of the board game are here: the

limited number of letters, the blank

tiles, the double and triple letter and

word spaces, and the tile values. Up to

four people can play, and players can

be any combination from no humans

(all computer players) to all humans.

Play is pretty much the same as in the

board version, although the program

brings in a couple of features that add a

fillip to the game.

For instance, when you try out a

word, you type it in, place the cursor,

and tell the computer whether to lay it

across or down. It does so, and then cal

culates and displays the score earned

for that word. It then gives you the op

tion of using the word or trying another.

If you opt to use the word and it does not

match anything in the game's 20,000-

word dictionary (The Official Scrabble

Player's Dictionary and Chamber's

Space Rogue 
It's gett in g progress ive ly harder to 
pigeonhole computer games. Many of 
today's titles no longer fit into easily dc
finable categories; instead they straddle 
the line between types. Space Rogue is 
one of the latest examples of this new 
breed of hybrids. Part night simulator, 
part arcade game, part role-playing ad
venture, Space Rogue borrows features 
from all three genres, providing a gam
ing experience that's entertaining on 
multiple levels. 

Its heritage may be diverse, but 
when it comes to subje<:t matter, Space 
Rog ue falls sq uare ly into the space
opera tradition. All of the classic ele
ments ilrc here: bug-eyed aliens, arti 
fa cts from an andent civiliza ti o n, 
intergalactic intrigue and warfare, and 
enough techno-babble to fill a small 
dictionary. Set in a far-flung comer of a 
universe called-appropriately 
enough-the Far Arm, Space Roglle 
casts you in the role of a young adven 
turer hungry for fame and fortune. How 
you acquire both depends not only on 
your skills, but also on your scruples 
and daring. 

The Space Rogue 

ulliverse ;s a respolls;ve 

o"e, Ivi1ere act;olls carry 

short- a"d IOllg-term 
COli sequences. 

The space-night and dogfight rou
tines in the game strike a nice balance 
between sophistication and fast-action 
thrills. Although piloting your Sunracer 
scout ship is easier than handling an 
F-15 jet fighter, the simulator portion of 
the program includes enough detail to 
keep hardcore space jockeys happy. Far 
from being a simpl e matter of jerking 
the joystick in different directions and 
pressing the fire bulton when the ene
my is in sight, the combat sequences 
test your grasp of tactics and flight dy
namics as much as your reflexes. Partic
ularly crucial to your survival is an 
appreciation o f how you r weapon and 
defense systems match up against your 
opponent's. 
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The space battles provide for plen
ty of excitement in and of themselves. 
However, these encounters take on a 
larger meaning and significance within 
the context of your adventures on the 
various star bases and outposts scat-
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tered throughout the Far Arm. And it's 
this role-playing dimension that makes 
Spacr Rogue so engrossing and enjoy
able to play. 

Unlike many other games of its ilk, 
Space Roglle doesn't force you into a rig
id path of behavior. Rather, it allows 
considerable latitude in choosing the 
role you wish to adopt. For instance, 
you can live up to the game's title and 
act like a pir,lte, preying on hapless 
merchants, or you can remain a peace
ful trader. In fact, this is one game 
where it often pays to avoid aggression. 
However, your feat s do not take place 
in a vacuum. Your status in the eyes of 
the major fa ctions operating in the For 
Arm riSeS and fall s according to you r 
deeds. The Space RoglI!: universe is a re
spons ive one, where actions carry 
short- and long-term consequences. 

SIIoce Rog ue a lso benefits from 
so me appealing packaging, wh ich 
serves to enrich your experience in il 

sm:lll but me.mingful way. Long gone 
are the d:lys when computN games 
consisted of :I disk :lnd a rules pam
phlet- this box is packed with goodies. 
Its contents include a full -color map of 
the FM Arm stM cluster, an introduc
tory short story, paper cutout models of 
different starships, and :In instruction 
booklet prese nted in the form o f a 
stained, well-thumbed, and annotated 
Sunraccr Owner's Manual. Of course, 
the game plays the same regardless of 
their presence, but these playing aids 
affect the perception of the value you 
receive for your money. More impor
tant[y, a game like Space Rogue is also 

an exercise in escapism, and its small 
array of components only helps to rein
force this illusion. 

Space Rogue breaks no new ground 
as a flight simulator or a role-playing 
adventure, and its story line follows a 
path already trod by numerous sci-fi 
yams. This is another way of saying 
that Space Roglle builds on a solid foun
dation of what 's come before , both in 
the realm of computer games and the 
space-opera subgenre of science fiction . 
It may not offer anything startlingly 
fresh, but assuming your expectations 
are in Jine with the game's ambitions, 
neither will it disappoint you. 

Space Rogue 
Origin 
136-B Hanley Rd. 
Londonderry, NH 03053 
$49.95 

Scrabble 

-Jeff SdkI'll 

We've never before sat down to play 
Scrabble with a dictionary in one hand 
and an AK-47 in the other. Now, how
ever, there's no other way. We're being 
tutored in the nastiest, most cutthroat 
g:lme we've ever seen. 

In designing this computer version 
of the classic Scrabble crossword game, 
Leisure Genius has, in some ways, sur
passed the original game. All the ele
ments of the board game are here: the 
limited number of letters, the b[:lnk 
tiles, the double and triple letter and 
word spaces, and the ti le values. Up to 
four people can play, and players can 
be any combination from no hu mans 
(all computer players) to all humans. 
Play is pretty much the same as in the 
board version, although the program 
brings in a couple of features that add a 
fill ip to the game. 

For instance, when you tryout a 
word, you type it in, place the cursor, 
and tell the computer whether to lay it 
across or down. It does so, and then ca[
culates and displays the score earned 
for that word. It then gives you the op
tion of using the word or trying another. 
If you opt to use the word and it does not 
match anything in the game's 20,000-
word dictionary (f11f~ Official Scrabblr 
P/ayl'f's Dictionary and Chamber's 



Words), it will challenge the word. You

can override the challenge, since it's

possible to use a perfectly valid word

that's not in the program's dictionary. If

you can't justify your word, you forfeit

your turn.

The game also has a clock you can

either set to limit turn time (anything

from 10 seconds to 9 minutes 59 sec

onds) or turn off entirely. In conjunc

tion with that is a "force" key you can

use to speed up the computer's turn by

forcing it to use a word it is considering.

You can opt to view all the tile racks

(which doesn't particularly help) or

only the rack of the current player, and

you can choose to watch the computer

thinking as it considers words to play.

Now, playing against other humans

is not terribly different from playing the

board version, and it certainly is not

cause for undue anxiety or violence. So

why the armaments of dictionary and

Bring your dictionary

and an AK-47 to play

this game.

military assault rifle we mentioned at

the top of this review? Because of the

computer!

This version of Scrabble allows one

human to take on from one to three

computer players. Computer players,

mind you, have access to that 20,000-

word dictionary—a dictionary you are

unlikely ever to view, a dictionary that

contains words never dreamed of by

your humble Webster's Ninth New Col

legiate, words you'd challenge if your

own grandmother attempted to use

them, and words you'd never think to

put on the screen. When was the last

time you dared to try using at (a sloth

with three claws on each front foot), zee

(the letter Z, for crying out loud), or two

(we never did find out what that

means)? Unfortunately, you cannot

challenge the computer player's words.

We'd like to see that made possible, so

the computer will tell you what some of

those words mean.

Most humans take offense at being

one-upped by a computer. We're no ex

ception. In fact, we don't just take of

fense, we get mad! How would you feel

about a computer that used all of its let

ters right off the bat to take the lead

with a 50-point bonus? Exactly. Such

behavior brings out the vicious compet

itor in us. We don't like being beaten,

and we really don't like being beaten by

a machine—which is why our AK-47

stays pointed at our 64 when Scrabble is

running.

Scrabble is a great game to take

home, a great way to hone your playing

and vocabulary skills. In a couple of

weeks, you'll have the confidence to

lake on your neighbors, having built up

a vocabulary of obscure, but valid,

high-scoring words. Rub your hands

with glee at the thought of clobbering

the Joneses. Maybe you'll even play for

cash. But leave the gun at home.

—David ami Robin Mimiick

Scrabble

Virgin Mastertronic

721 IV. Uth St.

Suite G9

Costa Mesa, CA 92627

$29.99

Sgt Slaughter's

Mat Wars
In adopting a behind-the-scenes view

point of the sport of wrestling, Sgt.

Slaughter's Mat Wars succeeds in adding

depth to the game by taking into ac

count some of the contortions that take

place outside the ring.

Your first step in playing will be to

select a manager from a field of five.

Each has a different personality and

background, although these seem to

have no bearing on their eventual con

duct. (Wrestling star Sgt. Slaughter

himself has no bearing on the game

either, other than lending his dubious

name to the package and summing up

each match.)

Once you've chosen a manager,

your next step is to buy a wrestler.

Placed on an auction block like sides of

beef, fighters are sold to the highest

bidder. Though you have a beginning

budget of $15,000, you'll want to re

member that each match has an entry

fee of $1,000 and you'll want to have

some reserve for making bets on the ac

tual match.

The best strategy is to outbid your

rivals for the first offering. Later auction

entries have lower energy levels and

are less suited for winning any bouts.

Now you're ready for the meat of

the game: betting on your fighter. Un

less you can get good odds, it won't pay

to bet against your own man. Bets are in

increments of $100 with a maximum

bet of $500. At even money, taking a

dive will only win you back half your

entry fee.

You can plan for a long-range

strategy by fixing other fights in order

to force future opponents out of Ihe

Fix fights to force future

opponents out of the

running, leaving your

man to face a field

of pussycats.

running, thereby leaving your man to

face a field of pussycats. Obviously,

there is a price involved in fixing, and at

the early stages of the game, you're still

working off your original budget.

After all this, the actual wrestling

may seem a secondary activity. How

ever, with four levels of combat, each of

which changes the moves available to

your fighter with your joystick, the

wrestling involves a great deal of concen

tration .is well as eye/hand coordination.

By succeeding in level 1, where the

movements are a punch, a knee lift, an

elbow to the rear, and running, you

reach level 2. Here, a knockout punch

takes the place of the level 1 punch, and

bending down replaces the knee lift. In

level 3, you'll work with body slams,

pile drivers, and throwing your oppo

nent into the ropes. The last level al

lows you to pin your opponent.

In the heat of the moment, it's

sometimes difficult to remember where

you arc and what you're doing—much

like a real wrestler who has been

dropped on his head too often. If you

win in the first level of competition, the

purse is $25,000 and you can move up

through the ranks to compete on a

higher level, where the reward can be

as high as $75,000. Such a purse gives

your manager more money with which

to bet and to fix fights.

Sgf. Slaughter's Mat Wars features

good graphics and animation, with

sound that is acceptable but not excit

ing. An interesting transitional device

takes you from auction block to bullpit
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Words), it will challenge the word. You 
can override the challenge, since it's 
possible to use a perfectly valid word 
that's not in the program's dictionary. If 
you can't justify your word, you forfeit 
your turn. 

The game also has a clock you can 
either set to limit turn time (anything 
from 10 seconds to 9 minutes 59 sec
onds) or turn off entirely. In conjunc
tion with that is a "force" key you can 
use to speed up the computer's turn by 
fordng it to use a word it is considering. 
You can opt to view all the tile racks 
(which doesn't particuhuly help) or 

only the rack of the current player, and 
you can choose to vvatch the computer 
thinking as it considers words to play. 

Now, playing against other humans 
is not terribly different from playing the 
board version, and it certainly is not 
cause for undue anxiety or violence. So 
why the armaments of dictionary and 

Bri1lg your dictionary 

a1ld all AK -47 to play 

this game. 

military assault riOe we mentioned at 
the top of this review? Because of the 
computer! 

This version of Scrabble allows one 
human to take on from one to three 
computer players. Computer players, 
mind you, have access to that 20,000-
word dictionary-a dictionary you are 
unlikely ever to view, a dictionary that 
contains words never dreamed of by 
your humble Webster's Nint/1 New Col
legiate, words you'd challenge if your 
own grandmother attempted to use 
them, and words you'd never think to 
put on the screen. When was the last 
lime you dared to try using oi (a sloth 
with three claws on each front foot), lec 
(the letter Z, for crying out loud), or 1100 

(we never did find out what that 
means)? Unfortunately, you can not 
challenge the computer player'S words. 
We'd like to see that made possible, so 
the computer will tell you what some of 
those words mean. 

Most humans take offense at being 
one·upped by a computer. We're no ex-

ception. In fact, we don't just take of
fense, we get mad! How would you feel 
about a computer that used all of its let
ters right off the bat to take the lead 
with a 50-point bonus? Exactly. Such 
behavior brings out the vicious compet
itor in us. We don't like being beaten, 
and we really don't like being beaten by 
a machine-which is why our AK-47 
stays pointed at our 64 when Scrabble is 
running. 

Scrabble is a great game to take 
home, a great way to hone your playing 
and vocabulary skills. In a couple of 
weeks, you'lI have the confidence to 
lake on you r neighbors, having built up 
a vocabulary of obscure, bUI valid, 
high-scoring words. Rub your hands 
with glee at the thought of clobbering 
the Joneses. Maybe you'll even play for 
cash. But leave the gun at home. 

-Dauid and Robill Milll1ick 

Scrabble 
Vi rgil! Mastertrollic 
7II W. 17til Sf. 
Suite G9 
Costa Mesa, C4 92627 
$29.99 

Sgt. Slaughter's 
Mat Wars 
In adopting a behind-the·scenes view
point of the sport of wrestling, Sgt. 
Slaugil lfr's Mat Wars succe!!ds in adding 
depth to the game by taking into ac
count some of the contortions that take 
place outside the ring. 

Your first step in playing will be to 
select a manager from a field of five. 
Each has a different personality and 
background, although these seem to 
have no bearing on their eventual con
duct. (Wrestling star Sgt. Slaughter 
himself has no bearing on the game 
either, other than lending his dubious 
name to the package and summing up 
each match.) 

Once you've chosen a manager, 
your next step is to buy a wrestler. 
Placed on an auction block like sides of 
beef, fighters are sold to the highest 
bidder. Though you have a beginning 
budget of $15,000, you'll want to re
member that each match has an enlry 
fee of $1,000 and you'll want to have 
some reserve for making bets on the ac· 
tual match. 

The best strategy is to outbid your 
rivals for the first offering. Later auction 
entries have lower energy levels and 
are less suited for winning any bouts. 

Now you're ready for the meat of 
the game: betting on your fighte r. Un
less you can get good odds, it won't pay 
to bet against your own man. Bets are in 
increments of $100 with a maximum 

bet of $500. At even money, taking a 
dive will only win you back half your 
entry fee. 

You can plan for a long -range 
strategy by fixing other fights in order 
to force future opponents out of the 

Fix fights to force future 

oppo1le1lts out of the 

rumring, leavitJg your 

mmr to face a field 

of pussycats. 

running, thereby leaving your man to 
face a field of pussycats. Obviously, 
there is a price involved in fixing, and at 
Ihe early stages of the game, you're still 
working off your original budget. 

After all this, the actual wrestling 
may seem a secondary adivity. How
ever, with four levc\s of combat, each of 
which changes the moves available to 
your fighter with your joystick, the 
wrestling involves a great deal of concen
Iration as .. .,Iell as eye/hand coordination. 

By succeeding in levell, where the 
movements are a punch, a knee lift, an 
elbow to the rear, and running, you 
reach level Z. Here, a knockout punch 
takes the place of the level l punch, and 
bending down replaces the knee lift. In 
levc\ 3, you'll work with body slams, 
pile drivers, and throwing your oppo-

nent into the ropes. The last level al· 
lows you to pin your opponent. 

In the heat of the moment, it's 
sometimes difficult to remember where 
you arc and what you're doing-much 
like a real wrestler who has been 
dropped on his head too often. If you 
win in the first level of competition, the 
purse is $25,000 and you can move up 
through the ranks to compete on a 
higher level, where the reward can be 
as high as $75,000. Such a purse gives 
your manager more money with which 
to bet and to fix fights. 

Sgt. Slaughter'S Mat Wars fealures 
good graphics and animation, with 
sou nd that is acceptable but not excit
ing. An interesting transitional device 
takes you from auction block to bull pit 
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to coliseum. You'll see a broad view of

the scene and then, in a zoom sequence,

zero in on the place of action.

1 don't think Mat Wars will be con

sidered one of the great games, but in

the routines of betting and fixing fights,

it adds the necessity of long-range strat

egy as well as hinting at a certain sleazi-

ness that may or may not exist in the

real world of professional wrestling.

This facet lifts it above the level of simi

lar fighting-only computer games.

—Ervin Bobo

Sgt. Slaughter's Mat Wars

Mitidscape

3444 Dundee Rd.

Northbrook, IL 60062

$29.95

Mean Streets
In Mean Streets, an interactive detective

movie set in the year 2033, you assume

the identity of a seedy private investiga

tor in the shadowy world of postwar San

Francisco. It's a dark place, literally and

figuratively. The title refers to the streets

of the cities, abandoned to the vermin—

human and barely human—by those

wealthy enough to own flying cars.

As you suffer through a tedious af

ternoon, a beautiful woman walks into

your life, providing you with a case as

puzzling as anything Marlowe or Spade

Mean Streets is a

beautifully crafted

detective story ivith

surprisingly good

graphics and a bonus of

action modules.

had to deal with a century earlier. Her

father, Dr. Carl Linsky, apparently has

committed suicide—but she has her

doubts.

As you begin your investigation,

all you know for sure is that Linsky is

dead, his daughter is beautiful, and his

exfiancee is not. The daughter is con

vinced that her father (an eminent pro

fessor of neuropsychology at the

University of San Francisco) was mur

dered—but then, she is the beneficiary

of a big life insurance policy. She stands

to collect a tidy sum if the police's sui

cide theory can be disproved.

Before the case is over, you'll sniff

around the back alleys of a city that's

slowly reverting to barbarism, engage

in running gun battles with faceless

gunmen armed with semiautomatics,
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and search for clues. You are filled with

an increasing sense of menace as you

discover the possible involvement of a

group of crypto Nazis and a monolithic

multinational corporation.

What is the peculiar attraction that

bound the late professor to his porcine

fiancee? Who is the mysterious SF who

left the last message on the dead man's

fax? Professor: You were right about these

boys. They p\ay for keeps. Watch your

step.

Naturally, in a world where radia

tion alerts have replaced the smog re

ports as a topic of casual chitchat, you

will never expose yourself to the out

side air—unless you're going to jump

off a bridge. Instead, you pilot an auto

mated flying car known as a speeder.

And it's fast. If you're a diehard flight-

simulator pilot, you can fly the speeder

yourself. If you're interested only in

finding the truth about Dr. Linsky's

death, your speeder is equipped with

an autopilot. You only have to enter the

coordinates of your destination and

then sit back for a simulated flight

through the murky yellow skies. (To

speed up the speeder a little, turn off

the sound.)

The characters are scanned images

able to display many expressions. Two

characters (your secretary and a profes

sional snitch) actually lipsync their

words. Your secretary, Vanessa, has a

not-too-secret crush on you and will

find information quickly, if it's on file.

Lee Chin, your informant, wants cash

for information that often turns out to be

the same as that which Vanessa pro

vides for free. Check with Vanessa first

and only bribe Lee for information when

there's no other way to get it. (You'll

find that Lee is acquainted with most of

the "bad guys," and Vanessa has data

on most of the "good guys" on file.)

Some gun battles must be won in

order to reach a suspect, and some are

just thrown in for a challenge. To win a

gun battle, move forward, fire twice,

duck the gunmen's bullets, stand up,

move forward rapidly, and fire twice

again. This tactic should help you sur

vive the fusillade.

Be sure to search thoroughly. Most

of your problems will probably result

from cursory searches. You're given a

menu of several things you can do with

any discovered object—move it, take it,

look at it, and so on. Be sure to perform

each operation on each object. You nev

er know when an important clue or ob

ject will turn up.

[■'urthermore, question each of the

nearly 40 characters about every char

acter or item of which you have knowl

edge. If you neglect to interrogate a

person about something, you might

miss an important clue—or a humorous

aside. There is more than one route

through the game, so don't be surprised

if your path diverges from a friend's.

Mean Streets provides plot twists of

the sort that make me stay up past mid

night to watch The Maltese Falcon and

The Big Sleep every time they're sched

uled on TV's Insomniac Theater. Mean

Streets is a well-conceived and beauti

fully crafted detective story providing a

friendly, easily understood interface

and surprisingly good graphics, with a

bonus of action modules and a simple

flight simulator. When you've mastered

Mean Streets, look forward to the se

quels planned for later this year.

—Robert Bixby

Mean Streets

Access Software

545 W. 500th S

Bountiful, UT 84010

S39.95 G
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to coliseum. You'll see a broad view of 
the scene and then, in ;) zoom sequence. 
zero in on the place of action. 

I don't think Mat Wars will be con
sidered one of the greal games, but in 
the routines of betting and fixing fights, 
it adds the necessity of long-range strat
egy as ..... ell as hinting at " certain sleazi
ness that mayor may nol exist in the 
real world of professional wrestling. 
This facet lifts it above the level of simi
lar fighting-only computer games. 

Sgt. Slaughter's Mat Wars 
Milldscape 
3444 Dundee Rd. 
Northbrook. /L 60062 
$29. 95 

Mean Streets 

- Ervin 8aba 

In Mt an Streets, an interactive detective 
movie set in the year 2033, you assume 
the identity of a seedy private investiga
tor in the shadov.ry v.'Qrld of postwar San 
Francisco. It's a dark place. literally and 
figurative ly. The title refers to the streets 
of the cities, abandoned to the vennin
human and barely human-by those 
.... <ealthy enough to own fl ying cars. 

As you suffer through a tedious af
ternoon, a beautiful woman walks into 
your life, providing you with a case as 
puzzling as anything Marlo .... <e or Spade 

Mean Streets is a 

beautifully crafted 

detective story with 

surprisi,Jgly good 

graphics and a bonus of 

action modules. 

had to deal with a century earlier. Her 
father, Dr. Carl Linsky, apparently has 
committed suicide-but she has her 
doubts. 

As you begin your investigation, 
all you know for sure is that Linsky is 
dead, his daughter is beautiful, and his 
exfiancee is nol. The daughter is con
vinced that her father (an eminent pro
fessor of neuropsyc hology at the 
University of San Francisco) was mur
dered-but then, she is the beneficiary 
ofa big life insurance policy. She stands 
to collect a tidy sum if the police's sui
cide theory can be disproved. 

Before the case is over, you'll sni ff 
around the back alleys of a city that 's 
slowly reverting to barbarism, engage 
in running gun battles with faceless 
gunmen armed with semiautomatics, 
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and search for clues. You arc fill ed with 
an increasing sense of menace as you 
discover the possible involvement of a 
group of cryplO Nazis and a monolithic 
multinational corporation. 

What is the pecu liar attraction that 
bound the late professor to his porcine 
fiancee? Who is the mysterious SF who 
left the last message on the dead man's 
fa x? Prof~ssor: You were rigllt about IIr es~ 

boys. They play lor keeps. Watch your 
step. 

Naturally, in a world where radia
tion alerts have replaced the smog re
ports as a topic of casual chitchat, you 
will never expose yourseU to the out
s ide ai r- unless you're going to jump 
off a bridge. Instead, you pilot an auto· 
mated fly ing car known as a speeder. 
And it's fast. If you're a d iehard f1ight 
simulator pilot, you can fly the speeder 
yourself. U you' re interested only in 

finding the truth about Dr. Linsky's 
death, your speeder is equipped with 
an autopilot. You only have to enter the 
coordinates of your destination and 
then s it back fo r a si mulated flight 
through the murky yellow skies. (To 
speed up the speeder a little, tum off 
the sound.) 

The characters are scanned images 
able to display many expressions. Two 
characters (your secretary and a prok'S
sion al s nitch) actually lipsync their 
words. Your secretary, Vanessa, has a 
not-too-secret crush on you and will 
find information quickly, if it's on file. 
Lee Chin, your informant, wants cash 
for information that often turns out to be 
the same as that which Vanessa pro
vides for free. Check with Vanessa fi rs t 
and only bribe Lee for information when 
there 's no other way to get it. (You'll 
find that Lee is acquainted with most of 
the "bad guys," and Vanessa has data 
on most of the "good guys" on fil e.) 

Some gun battles must be won in 
order to reach a suspect, and some are 
just thrown in for a challenge. To win a 
gun battle, move forward, fire twice, 
duck the gunmen 's bullets, stand up, 
move forward ra pidly, and fire twice 
again. This tactic should help you sur· 
'live the fusillade. 

Be sure to search thoroughly. Most 
of your problems will probably result 
from cursory searches. You're given a 

menu of several things you can do with 
any discovered object- move it, take it , 
look at it, and so on. Be sure to perform 
each operation on each object. You nev· 
er know when an important clue or ob
ject will turn up. 

Furthermore, question each of the 
nearly 40 characters about every char
acter or item of which you have knowl
edge. If you neglect to interrogate a 
pe rson about something, you might 
miss an important clue-or a humorous 
aside. There is more than one route 
through the game, so don't be surprised 
if your path diverges from a friend' s. 

M~lm Strttts provides plot twis ts of 
the sort that make me stay up past mid
night to watch Tire Malt~se Fa/celli and 
The Big S/ttp every time they're sched
uled on TV's Insomniac Theater. M~all 
Streets is a well -conceived and beauti
fully crafted detective story providing II 
friendl y, easily understood inte rface 
and surprisingly good graphics, with a 
bonus of action modules and a s imple 
flight s imulator. When you've mastered 
M~1I11 Strttts, look forward to the se
quels planned for later this year. 

- Robert Bixby 

Mean Streets 
Access So/twart 
545 W. 500th S 
BOImt'jul, UT 84010 
SJ9. 95 

COMPUTE!'s Gazelle is 
looking for utilities, games, 
applications, educational 
programs, and tutorial 
articles. If you've created 
a program that you think 
other readers might enjoy 
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P.O. Box 5406 
Greensboro, NC 27403 

Please enclose an SASE if 
you wish to have the 
materials returned. 

Ar ticles are reviewed 
within four weeks of 
submission. 
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NEW!

ACTION REPLAY v5.
THE ULTIMATE UTILITY / BACKUP CARTRIDGE FOR THE C64/I28 %

■:■:■

• Action Replay allows you to Freeze the action of any

Memory Resident Program ond tnokeio.complete back-

MSB ™ AEQf i

WARP 25
The wld's raslesl disk serai Tur!» A typical battupwiiifetod in 1^6*5 SKonds

- N3 special format - *ri acion replay you s^-piy saw Oir«:ly mio Warp 25 sraiu

^- ^J0h^ ONLY

RAMLOADER
■ You can ai-so load load nxi o< yru'comme'Dil ongjials 2S £1^*5 fastef Win our

^KesEOf arxj BK o'oiitBard Ram. Atron Replay cHefs !hfl wxid's rasleslDa* Serial Turbo

UNIQUE CODE CRACKER MONITOR

SUPER CRUNCHER- ONLY J9
■ A ulility Ed turn your Action AepJay 5 mlo 3

superpowers program compactor. RMuce

programs byup lo 5ffSI Funtier compact pro

grams already aixhed ty AF5's compactor.

GRAPHICS SUPPORT DISK-

ONLY (19.99
To take advaninos ol AH5's unique pcnvw. m

' iv I 1.1 SUllO I.I ';r ■: 'I Support - ■" I ■

■ SCREEN VIEWER; V«« screens In a -slide

show' sequsncs,

■ MESSAGE MAKEF1: Add scrolling messages

lo ydlir saved screens with'music.
■ PftOSPRITE: A lull sprue editor.

- ZOOM LENS: EnrtWe sections ot any saved

screen lo lull si;e. ■ -

ofArtonHer%aonBoi-dRamirwfCQ'

w sw :ne code li is Froien stale no! ir a Resel siare

m<t$ENTIRETY T

rpfllrm;' ;-^.: ■,

MORE UNIQUE FEATURES
■ S^ripfe Qpgratw Jiar press (to btHon al an^ po-nt ar<j make a ccmpwe tack uo of any'

memoiy-rBSiirtrit program (0 laps or ask

■ T^rbo Raioaa A] Dack-ijK ret)«j compie:*^ ircepervMnt oi me camose a: Turbo swe<J

■ Sonre rancor View me SpnieseifraTi Tie frozen program— sava ine Sci:a — tr

"TD.TI ore game !o dKfH WIm qj! Spr:es view :ne a-imai-on on screen Oaa:e c

psgrans.

■ Sfcire Kil'er- Efteciiva on masi p/ograr-s — make you'SeJf nyinciC

■ Unique Pictjfe Save Freeze and save any Hires Screen To Eapfl or dis* Saved in K

paOC si lomat

■ Compactor El'icail tfMrrjatfiig (ecnniQues — 3 program? par fli^k — 6ify

■ S-nglwFiig. AN programs save<t as a single file fo'niajimumcQrTipaiifiirity

■ Unlrty Commands Many aodii.onal commanos Aufonum. AjjpenO. OkJ, Delete, tmesaver, etc

■ Saeen Ojmo. Pnnl oui any screen m 16 Gray Scales Douole size print oprons.

■ Uril^apaa'e Resel Reset buttan la Re:reve System and Rase: avan so called Unstoppable

Programs.

■ Fully Compatible WorVswth liHWCfll, 1S&1.1571 and^inCGi. Mb, or 1?aO<ir>G4Modej

■ OisK Utilities. Fa&( Format, 0 reccciy. List, Run and many o^her Hay commands are operated by

Funtlion Keys.

■ Unique Restart Remember all oi these uiiiitias are available at one time from an Intergraierj

Operating system A <unmng program can Ce Frozen 10 enier any Udlily arid ihe program 13

restated atlheiouch of n key —wilhoul corruption

' LSI Logic PJCCBHOf This is where Action Replay V gels ils power. A spocial custom LSI chip

cesigned 10 process the logic necessary lor IhlS unmaicfiM Freaja.1 R*s!art power. No O'her

cartridge na& lh>s power!

UPGRADE ROM - ONLY $16.99 ckh. rmm
* Give your AR IV all Ihe power el !he new V50 Service Number 110

RlOZSZOk 800-782-9110
— "ORDERS ONLY MON-SAT8AM-6PM (PACIFIC TIME]

CUST SERVICE

TECH SUPPORT

702-454-7700
TLJ-SA10AM-6PM

FAX: 702-454-7700

DEEP SCAN BURST NIBBLER - $39.99 COMPLETE
THE MOST POWERFULL DISK NIBBLER AVAILABLE ANYWHERE ATANY PRICE!

-Bursl Nlbblens actually a two pan sysiem - a software package ana a parallel cable to connect a 1541 or

1571 toaC-64orC-128
-Whal gives Bursl Nibbler ils power'' Conveniional mODIers have lo decode the daia Irom ihe dish before it can
transfer it using the sonal port bus - wnon non-siandard daia are encountered they ara beat. Burst Nibfjler

transfers daia as raw GCR code via Ihe parallel cable without Ihe need lo decode il, so you get a perfect copy

o! the original

-Will nibble up to 41 tracks -Copy a whole disk in under 2 mm -Installs in minutes - no soldering required on
1541 (1571 requires soldering)

SOFTWAHE ALONE - ONLY SI9.99 ■- CABLE ALONE - ONLY S19.99

DIGITAL SOUND SAMPLER -Only $89.99 TURBO ROM II -Only $24.99

'Recoid any sound dioiially into memory and I hen 'oplay it win

astounding elfecls Playback forwards/backwards win
echo/reverfrjing modulation 'Full sound ndiimg and realtime

elfecls menu with waveforms 'Powerful Sequencer plus load &
save furKUOfl 'Line In - Mic In - Line Out and iQtidbatk controls

MIDI 64-Only $49.99
■Full specification MIDI al a rBalistic price 'MIDI In ■ MIDI Out ■
MIDI Thru -Compatible wilh Digital Sound Samplor and

Advanced Music system

MIDI CABLES (5 It professional quality) -Only S'8.99)

ADV. MUSIC SYSTEM -Only $29.99

4Fowarlul modular program lor crenNng, ednlng, playing and

prrnnng oul sheet music 'Playback music through iniurnal sound
s/siam or MIDI "Inpul music with the editor, piuno keyboard
emularcr; or a MIDI synthesizer 'Contains C modules: E-dilor,
MIDI. Keyboard, Synthesizer. Linker and Printer

MOTHER BOARD -ONLY $29.99
"Accepts 3 cartridges "Power on/oil any slot "Onboard fusa

'R button "Save waar & tear on your expansion pori

'Replacement lor ihe actual kernai inside your &d 'L
most programs al 5-6 times normal speed 'Inproved DOS

support including 10 sec. lormal "Progiamrried lunction Xeys.
Load, Oirocioiy. Old sic "Return to normal kernal al the lie* ol a

swiich "File copier "Special I/O loader "Lois mote1 "lined in
minutes 'No soldering usually raqurred

ROBOTARM-Only $89.99
"Full 5 axis movgrriBnl with human like dexterity to manipulate

small objects "Comes with C-6J interface 5 software, finger

laws, shovel scoop, magnelic allacrrment and 2 JOYSTICKS
Uses 4 D cells "Works with or wilhout interface '22'tolai lengih

ADVANCED ART STUDIO -Only $29.99

"Windows, Icons, pull down menus fi pomimg devices "Opsratea
in HiRes mode "Full control ovqi color attrrbules *1S pens. 8

random sprays, 1G user delmabte brushes 'Windows can be cut.
pasted, inverted, enlarged, reduced, squashed, stretched,
flipped & rotated '3 levels ol maQnrfication "Lines, pomis,
recianglas. triangles, circles. & rays with elastfc facility "Solid S
textured till with 32 user definable patterns 'All inform all on on

screen - no need lo switch between ptclure 3 monu 'Compatible

with keyboard, joyslicK. mouse & Koala Pad

EPROMMER 64 - ONLY $69.99
"Top quatityr easy to use EPROM programmer Tor the 64/128
'Menu driven sottwaretiardware package makes programming,

reading, verifying, copying EPROM'S Simplicity ilSell "Progiam

2716 iW 27256 cnips @ 125. 21 or 25 lolls "Full foaluro
system ■ all functions covered including device ctiecmverrfy "Tha

mosl comprehensive, friendly and besl value lor Ihe money

programmer available tor ihe G4M2& 'Ideal companion For
Superom Enpander. 1GK EPROM board or any EPROM projeel
UV ERASER . ONLY W&.99 (Holds A EPROM 5)

SUPEROM EXPANDER Only $49.99
"S sockets each accept 8K thru 32K EPROMs "Onooard
opejating sysiem ■ no piograms to load "Menu dirven . jusl

press a key iq loafl program 'Select any slot under software

control "Code generatar feature wiH lake your own programs and
lurn them into aulo start programs (Eprom burner required)

TOOLKIT IV-Only $14.99
"The ullimate disk loolkit for the > 541 witri more features I ha n

mosl lor less "Absolute must for serious disk hacker 'DISK

DOCTOR V2 "HEADEf^GAP EDITOR "DISK LOOK - recover
lost files 'Disassemble any program Irom tfisk to screen or

pnnter "File compactor "Fast disk copy "Fast lilecopy "10 sec
formatler "Etror edit "Mucn, much more1

SMART CART CARTRIDGE -Only $59.99

NOW YOU CANHAVE A32K CARTRIDGE THAT YOU

PROGRAM LIKE RAM THEN ACTS LIKE ROM'
"Baltery backed lo lost up lo 2 years 'Make your own cartridges
- even auto start lypes without I Mo nufitf for an EPROM burner
■Con oo awltchsd in/out via software "Turn your conrldfla Inio a

32K RAM DISK wiin our RAM DISK sollwars ■ Only SI4.33

ROBOTEK 64 -Only $64.99
MODEL S, ROBOT CONTROL MADE EASY

' 4 output channels - aach with onboard *e!fly "4 Inpul channels -
each fully buffered TTL level sensing 'Analog inpul with full 6 bit
A/D convQrsian "Voice Input for voico control "Soflware Features:

test mode, analog measurement, voice activalfl a digilal readout

RIO / DATEL 'Add M.00 shippino/tiafltilirio in lho coniinental U.S.: 17.00 - PR. AK. HI, FPO. APOiHOOO-Canada/Mex' (500-7119-01 1 O
CO D. ordors add $3.00 lo above charges SPECIFIV COMPUTER MODEL WITH ORDER. OUU I \I*- 5 1 ' *J

P TnnPIPAMfl AVF a«7 VISA/MC/ChocV!/Monoy Drders/C.O.D. Accepled: Please call for relurn authorization numDer ■ imurns
c, i r\\jr\\,t\\-ii\ nvc.ifoi EUb|OcMo a 20% rosloctlng lue. Wo reserve Iherlnhi to substiluleoraduclsoi ditlorent appearnnco bul

LAS VEGAS, NV 89121 equal Quality ond funcllon lor items picturod nbove1 Prices sub]eel to change without nofioe.

702-454-7700
IN NEVADA
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CUST SERVICE 
TECH SUPPORT 
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FAX: 702,454-7700 

DEEP SCAN BURST NIBBLER - $39.99 COMPLETE 
EPROMMER 64 - ONLY $69,99 
' TOIl qYlhly . ell, 10 uM EPROM progllmm" iof I~I U I128 
'Menu ortYen ",1tw.r",*"w. 1I pad<Igt maI<" proor.mmlng . 
... dIna •• " ilrina . CIlpyi"ll EPROM'S IimpllQty itsIH ' PrOO'am 
2718 llir" 212511 chlPlliP 12.5 . 21 or 25 101ll ' Full II .. "" 
'Yilt"" • IIlI1.lflC\lon$ cove<tG Jnc:Io..ding ~ ~ 'The 
mOil comp .. nl nllv. , I r i'ndl ~ Ind bell •• Iul !or Ih' monty 
PfOO"mmlf Iv.lllbil lor I~I U/128 '10111 comoanlon lor 
&l)Ir_ E. pande<. leK EPROM board 0.-~ EPROM pro!Kt 
UV ERASER, ONLY m ." (Holds 4 EPROMS) 

THE MOST POWERFULL DISK NIBBLER AVAILABLE ANYWHERE AT ANY PRICE! 
,Burn, Nibbler Is aclUIIII! Il IWO pan aystllm , a software packagllllnd a paralle! cable to conl'lllCl a ,541 or 
1571 to a C·64 or C·12 
·Wha, gives Burs, Nibble! lIS poW6f? COnvenHonll1 nlbblars have ,o decode the da,a trom l he disk belore II can 
transler It using the ",rlal pon bul' wilen non·s,andal d data are encountered they afe beal. Burst Nibbler 
translers data as raw GCR code via ,1Ie parallel cable withou" 1Ie nood 10 decode 11, so you gel a perfect copy 
oIll1e original, 
,Wi" nibble up to 41 tracks.copy a whole disk In under 2 min ,lnslaHs in minutes· no soldering lequired on 
,541 (157 , requires soldering) 

SOFTWARE ALONE, ONLY $19.99 _ CABLE ALONE, ONLY $19.99 

OIGIT AL SOUND SAMPLER -Only $89.99 

MIDI 64 -Only $49.99 
'Ful5IIIICIficatiIl MIDI.I • fNIIs1ic ptIoI'MID4 In , MIDI Out , 
MIDI t h." ·Comp.I!~I. wllh Dlg,,"1 Sound Slmpl" Ind """""*' Music ' )'Silm 
MIOI CABLES (511. prO!""'" ~1.(WyS"8.99) 

ADY. MUSIC SYSTEM -Only $29.99 
'Powtriul modul .. prO(l'lm 10.- cr .. llng . ..:Irllng. pI.)'lng Ind 
prindng out ~I rnuIk 'P1.I~ fI'I<II.Ic lIYougIIltiletf\lllllUnd 
, y$l t m or 1.'1 101 ' In"", mUlic .ilh Ihl t<1ilOf. pr.no ~I~.bo.,a 
emulate< or • MIDl lynlhl.I ... 'Conlllni 8 mOdul,,· EdiIO'. 
MIDI. Keybo.rd. SynlhlS!let. LlnIo.Irr rlnd Pm .. 

MOTHER BOARD -ONLY $29.99 
'Aceepll 3 cartridgel ' Power onJo ll lny 1101 ' Onboard lu SI 
'R!1Sel butlon · Sav. wear & tea' on)'Ol" " J)anl-k>n port 

TURBO ROM II-Only $24.99 
.~ lOr 1M aauaI Umai lnsiGe your 601 ·lO«l$.'_ 
mOil P'O(I'''''' 11 5,a t imll no.m.] "",''' 'Inpro"I" DOS 
l uPPO" Jridudrng 10 He. Io.-mal ·PtO(lllmmtGlunaJon ~~s 
Load. 0u-1dCIy. Old til:. '~rum 10 """"" "-NI ., 1M IIicIr. 01 • 
I Wrlc;h ' FUI COP'" 'SptCialllO ~c .. 'lOll mort! ' IrntG l" 
mIrIuIK 'No soIcIwIng uwaIy reqund 

ROBOT ARM -Only $89.99 
' Fill 5 uiS mIlYem .... with hu .. ." IikI de.'.my IIIlNrnipuLa11 
.m.n o~s ' C<>mH Wr1~ C·&l lrrterlaci & ",".a ... ]'ng" r,r"", . 110 .... KOOp. ma~1ic anachmlnl and 2 JOYSTICKS 
UIeI 4 0 c.III 'WOf\<I """" or w""""" ~ac. '22" IO\IIt Ieng1h 

AOV ANCED ART STUDIO -Only $29.99 
'Windows, Icons. lUI down ......... I poOtrtlng 0I'kH 'Ope<.,.. 
In HiRn mIldl ' Full co.-"'oIo"" cole< an"bUllS 'Ia penl . 8 
random sprayo. 16 u ... dOIinablll bnrII>II 'Windows can be CUl. 
plSlld, In""led , enla'ged. r,a""ea . • quas~ed , ,""c~ed , 
tl lppe d & rOlalud ' 3 1 .... ,' 01 magn lllcalion ' LIne •. polnll. 
' eclang1H. Iflangl\l"$, Q'dIIs , & rays willl &!astic I.cilil\' ' SoIId & 
1 • • ' u rrKt 1111 ... , t~ 32 user delrnable palierM • All inlormalion on 
SCI"" ' no need 10 Swilcl1 between Piehl,. & .... nu ' Compalib!e 
\¥l!l> ~eyt>oara joyslick mouse & Koala Pad 

SUPEROM EXPANDER -Only $49.99 
' 8 lockell nch ~C"PI a K I ~'U 32K EPRO M', 'OnbOlld 
~"ting 'Ylllm . no progllml10 IGId 'Mlnu driven ,lull 
",11. 1 kly 10 bla progllm ' Select a", 1101 und" 101'Iw ... 
c:cnIfOI 'C-III'*'''' ~ ... willIkI you< cwn 11'09'l/1li.,.;1 
rum IIIIm irrIo arlO II1II progr_ (Eprom 1lum8f requQd) 

TOOLKIT IV -Only $14.99 
'The u~im.te oIIk looIlUI lOr 1M 1$011 wI1I1 morl 1I11Uf1l It'IIn 
mall lor 11.1 ' ,u,SOIUII mull 10' I"iolll drl~ ~ICII .. ' 0151< 
DOCTOR V2 'MEIoOERIGIoP EDITOR 'DIS!( LOOK, flCO"'et 
1011 rillS 'Oilnsemble Iny progra m Irom C1il~ 10 1C",n or 
priruef ' FiII oompaC1llf ' Fasl c:lisk COPY ·Fali la. r;opy '10 Me 
\ormaft .. ·E...,.. tcI<1 ' Mu::I\ _ morel 

SMART CART CARTRIDGE -Only $59.99 
NOW YOUCANHAI/EA 321(CARmJOGE THAT YOU 

PROGRAM UKE RAM rHEN ACTS UKE ROMI 
'BIIIlIfY bac:kId 10 1111 up 10 2 ,.... . . ........ your own cartrlOget. 
.... ." IUIO ltan IyIIoH wiIt>oul llll need 101' an EPROM lou,"" 
'Can belWlIChtG inIIlu1 via _are ·r .... your CIOnr. InIo • 
32K RAM OISK wl!n our RAM OIS!( lOftware , Only $" .99 

ROBOTEK 64 -Only $64.99 
MOOEL & ROOOT CONTROi. MA OE EASY 
, • 0UIjlV1 o;;h.ant\6llr • , ;ocr, with onboard rN1 '4 Input c;h~"",,, • 
lach MI)' lrutIered m lellll MMinQ ' Analog Input wilh M 8 "" 
All) COf'I\r(IfIlon 'VoIot If'I!l<Jl lor IIoO::e conuof 'Scnware I.alu'es : 
lesl mode. 8 r181og fMUu ,ern&n1 volot lCI .... ale & digi1al r~dOu1 
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LAS VEGAS. NV 891 21 equal quaLI\' and junction lor heml pir::1u,ed 01)0.': Prlctrs wbjoct lo cr..noe \¥llrHl<J1 not~. IN NEvloOlo 



ATTENTION
■

For everyone who's ever wailed a lad too long

for a GEOS screen to redraw itself or an impli
cation to load, congratulations, 'Hie wait is over,

Your chips hare come in.
The.GEORAM expansion board—for botli

frl's and 128's—is here.

MORE MEMORY, LESS WAITING.

Developed exclusively for CEOS-equipped
Commodores, tliese babies pack ;in unbeliev

able 512K of extra memory, which propels

CiEOS into light speed productivity. Accesso

ries pop up in an instant. Screens redraw in a

wink. And applications scream out in a frenzy
as you whip them along with your mouse or

joystick.

"An additional 512K of memory... is
a really impressive upgrade,..The use

fulness of this becomes evident when

using GEOS, as it can practically elim

inate the... disk access you normally
encounter." —Run Magazine

Hard to believe? Believe it. GEORAM's disk
transfer rate is literally 35 times faster than I he

1541. 1571 or 1581 disk drive. Which has the

industry chattering almost as much as when
GEOS first arrived on the scene:

"The difference between operat

ing... on alylOK machine instead of a

128K machine could be compared lo

flying a jet and walking. Tasks that

would normally cause a delay while the

WAIT IS

disk was accessed run at the speed of

light..." —Commodore Magazine

Pretty heady stuff. But every won] of it's

true. Because GEORAM stores everything
electronically. Which means your Commodore

doesn't wasle time Spinning magnetic disks

searching for daia.
Thai not only increases your machine's per

formance. It also increases yours. Because Ihe

lime you used to spend waiting is being put to
better use drawing, writing or doing any of the

thousands of things you're using GEOS for.

"RAM expanded C-series machines...

running under the GEOS kernel—are

n
Berkeley

Softworks

nearly as fast and flexible as the power

house Mae's, ST's, Amigas and PC's"
—Computer Shopper

So if you'd like to delete the delay, call us

toll free at 1-800-888-0848 and order your

GEORAM can! today. You'll discover the

difference in no time.

"It's the same GEOS, but unless you
experience RAM expansion, you can't

imagine the transformation...Some
operations run a few seconds quicker,
others (such as deskTop utilities) seem to

appear before you select them... My
RAM expander is the most cost-effective

purchase I've ever made. Try one, and
you'll never go back to magnetic media!'

—Computer Shopper

The GEORAM Expansion Card. It may have
been a long time coming, but it's definitely

been worth the wait.

Not available in retail stores!

No external power supply needed!

-1 In Ij.p f>1 the dtok lurtxi sptTfd yru aJnBd? Btf «fth C1EOS

Mill onieni: Si'mJ [idirxL. adthesi city, «ale. zip and phone
number £&<*« wilh -rheck or money onicr fur S124J$ffcjS &*.yf>
fcir p.i<.-W .">™l Kindling untie t*i)dbkL I" lVrta*T Sollwjrlts (I*,
nut tt.ikk.rih) In' Jfe-i!u*.\Si]lrvh<<ks FulfilIjitillCnkT. &^1
Sirring CmitT I )riK>. IhiH. GZ «taffitoWh» CAS1361
Allow iwii l<> hur mt-ka lur ik-tiw-Ty.

GEORAM
1-800-888-0848

'Hie brightest minds <ire working witli Berkeley.

extension 1754

Circle Reader Settice Number 157

For C\'Cryonc who's e\'er w:1itcc.l" told too Ion): 
for a GEOS SCrt'Cn to rt·dr.1W itself or ,m :1ppli· 
cation to lood, congrntul:1 tions. 'Ille w:lll is o\'Cf. 
\bur chips 11.1\'C come in. 

The.GEO){AM expansion board - for bOlh 
&I'sand 12l:1's - is here. 

MORE MEMORY, LESS WAITING, 
Ot..'\'Clopcd cxclU!;i\\.~ ly for GEOS-C(IUippcd 
Commodores, these babies l);lck alllm[)cli("'V
,Ible 51?K of exIra memory. which pmpcls 
QEOS mto light sp<..'Cd productivit y. i\cccs~
nes pop up in an instant. Scn.'(.'1IS redraw in a 
wink. And applications scream out in ,I fl\.~IZY 
as you whip them along with your mouse or 
joystick. 

"An additional512K ufmc mory ... is 
a really imprt.'!Ml ivc ul)~radc . _. The usc
fulness of this bcconu:s evident when 
using CEOS. as it elln ImlelicnUy elim
inatc the ... disk access you lIommUy 
encounter." -Rull Mllgazine 

Hard to belieo.'C? BcliC\\! it. GEORAM's disk 
transfer rate is literally 35 times faster than the 
1541 , 1571 or 1581 disk dri\\:. Which has the 
industry chatterirlJ.( alllm! as much as when 
GEOS first arri\\.-d on the scene: 

. "The difference between "I)(:ral-
mg ... on a &10K nmchine ins!elLd of a 
128K mnchine could be COnllmred 10 
flying aje t and walkinJ,(. Tasks tlwt 
would nomllLlly CIILlSt! a delay whi le the 

disk was accessed runlLt Ihe Sliced of 
light ... " -CommotiON! MaJ,(lLzinc 

Pretty heady stuff. Hul (:vcry .... '011.1 of it's 
true. Ilccause GEQRAfI.'l stOI"t.'S {. ... 'Crythin~ 
ek.'i.:lll.IIliGLlly. Which means your Commodore 
OOt.-sn't wasle lime spinning m;Lgnetic disks 
searching for data. 

"("haloot only increases ~'OUr machines per
formance. II also increases )'Ours. Uecause Ihe 
time )tJu used to SJ)cIKI .... 'aiting is being put to 
better usc drawing, wrilin~ or' doin~ any 01 the 
thousands of thinJ.,,'S you're usin~ GEOS for. 

" RAM e)[lIand{."(1 C-scri l..-S nUichincs ... 
run ning undcr the GEOS kernel - nre 

n" Berkeley 
Softworks 

nearly liS fust and flexible as the JIOwer· 
house MliC'S. ST's. AmiJ,!as and PC's:' 

_Computer Shoppcr 

So if you'd like to delete the dela)'. call us 
toll free at 1·8O().888-0848 and order your 
GEORAM card today. You11 discover the 
difference in no time. 

"It 'J; the SIIIlIC GEUS. but unless you 
e)q)Criencc RAM e)[jmnsion, you Clln't 
imaginc thc transformation ... Some 
o]lemlions run 1I few seconds quicker, 
olhers (such liS deskTop utilities) seem 10 
lIppcl.lr before you select them •.. My 
RAM e"Plinder is the most cost-effective 
purchase I've c\'er mnde. Try one, and 
you'll never j,lo bliCk 10 m.agnetic media:' 

- Computer SllOppcr 

' Il le GEORAM Exp.msioll Card. II m.1Y have 
OCoell a long t ime COIning, but ils definitely 
Ocen worth Ole wait. 

Notuvailable in retail s tores! 
No external power supply needed! 
·On.",1'i 1h< .... _",,"~}QI >In:ady J.!'t .. "(I> r.F.05. 
M.iI,nIent: SmI ....... add",",," C1C): _. DpH p/J,no 
...-to."f;\l«'¥! .. 111<.- ot __ klr 5U-I.% pbo $4. !15 

b~""h:nlIrl!. """"'~IO~~(/)u 
.. ~ ... n1<-"J u IIo."fkl<ys.:/l..n.1UtiIIm<rII Co. ....... ~I 
s.r..,.Ct'l'lln I."",. 11,:fJI. G1. \\dI.k \ • ....,. CA\OiI. 
A6' ... !""' ............ ~ ..... ddno-f): 

GEORAM 
1-800-888-0848 

extenslOll 1754 

'1l1e brightest minds are working witll Ilerkeley, C,rel. Rua., s.,rvoce Number !51 


