
Programming The PET/CBM
byRaetoCollin West

The book described by Jim Butterfield as

"...unquestionably the most comprehensive

and accurate reference I have seen to date..."

The Reference Encyclopedia for Commodore 2000,3000,4000, and 8000 series computers and peripherals.

Here'sjust a sample of reviewer and reader reaction:

From reviewers' srarr tnis review at first...
Educational Computing Review by Stephen Potts "This book is a must for every CBM/PET user."

"Of all the books I have read on the PET this book Programming From readers.'

the PET/CBM by Raeto West must rank as one of the most

comprehensive and readable accounts on the PET that I have ever

had the pleasure to see...

"If you wish to get more from your PET than arcade games

and simple teaching programs then this book is a must for your

bookshelf. It does not matter whether you run on BASIC 1. BASIC

2, or BASIC 4 since all routines are supplied with addresses and

changes to make them run on any machines wherever possible...

"...this book, with its lucid explanations of the PET, its useful

routines and programming hints, is an essential purchase."

IPUG Magazine Review (British PET User Group) by Ron Geere

"This publication represents over a year's intensive research ... and

the resulting product is a valuable work of reference. A tremendous

amount of useful information has been packed in this 500 + page

work at which I was so over-awed that 1 did not know how to

"...a book the average to advanced user cannot afford not to

possess..."

"My copy of your 'Programming the PET/CBM has been in daily

use for nearly a month and I am finding it totally addictive,

suffering severe withdrawal symptoms whenever I try half

heartedly to move on to other reading matter. It is without doubt

the best book on its subject available today..."

"I have recently acquired a copy of your book Programming the

PET/CBM and must congratulate you on its concept and on

packing in so much detail. It's so very much better than anything I

have had up to now that it'll be my constant reference manual."

"I have received my copy of Programming the PET/CBM by Raeto

West and I have recommended it to several of my students. This

book is so valuable that I cannot now afford to be without it."

Published exclusively in North America by COMPUTE! Books. The book is an astonishing

reference manual of useful information. Contents include this and much more:

1 Introduction and overview: Plan of the book, sources

of information, features and chronology of CBM hardware.

2 BASIC and how It works: Storage of BASIC and its

variables; tokens, pointers, syntax; optimising BASIC.

3 Program and system design: Capabilities of the

equipment; charts, algorithms, space, timing.

4 Effective programming in BASIC: Seventeen examples,

including subroutines, dates, DATA. INPUT, rounding.

5 Alphabetic reference to BASIC keywords: Full

descriptions, with examples, of all keywords, with methods for

adding additional commands not present in CBM BASIC, e.g.

AUTO, DEL, OLD, POP. PRINT USING, SORT. VARPTR.

6 Disk drives: Descriptions of operation and workings of

disk drives, with BASIC and machine-code examples; bugs.

7 Alphabetic reference to disk BASIC commands:

BASIC 4 disk commands with examples and notes.

8 Other peripherals and hardware: Tape storage and

handling; printers; modem; keyboard; EPROMs; reset switches.

9 Graphics anc1 sound: Tables of CBM characters; CRT chip;

animation, bar plots, 80 by 50 etc.; user-port sound.

10 The transition to machine-code: Introductory concepts;

a BASIC monitor; use of MLM, Supermon, Extramon; easy

examples.

11 More 6502 machine-code: 6502 hardware features;

eighteen common problems in programming; debugging.

12 Alphabetic reference to 6502 opcodes: Examples,

notes, and explanations on each opcode from ADC to TYA.

13 Using ROM routines: IRQ, NMI, RESET; the Kernel;

examples - modifying LIST; ordinary and relocating loaders.

14 Effective 6502 programming: Assemblers; CHRGET

and wedges; PIAs. VIA, IEEE; common mistakes.

15 Index to BASIC ROMs and RAM: Memory map of RAM

and ROM, detailing and comparing BASICS 1, 2, and 4.

16 Mathematical programming: Precision; equations;

statistics; simulation; finance; calculus; machine-code.

17 Programming in business and education: Examples,

applications and pitfalls in business and education.

Appendices: 6502 reference charts; Supermon listings;

ASCII; glossary

Plus many programs,diagrams and charts. Paperback, 504 pages. ISBN 0 942386 04 3. $24-95,
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SBC

SMALL CMP

BCS

TAY

TXA

JSR

RTS

#$37

#$10

HEXIN

SFFD2

(convert A-F>

(result too big?)

(yes, try again)

(copy value to Y)

(restore ASCII)

(print digit)

There are some "tricks" to the above coding.

The first subtraction seems to be taking off 47

($2F), but it really subtracts the correct value of 48

since the carry is clear, which is a "borrow" in

subtraction. The carry is set for the second sub

traction, so the stated value of $37 (55) is used. AM

illegal characters are excluded, although it may

take a little hand calculation to work out why.

That's the hard part. Now let's do the easy

part - the actual hex input of four digits:

ROL A ..byS..

ROL A ..by 16

STA VALUE put result somewhere

JSR HEXIN fourth character

TYA

ORA VALUE combine with previous

STA VALLO store in low byte

Not too hard? Multiplying by 16 is performed

by four short instructions: a shift and three rotates.

The rest involves combining the digits and putting

them away.

Next time, we'll discuss decimal number

input, which requires a somewhat more difficult

multiplication by ten. ©

FOUR JSR

TYA

ASL

ROL

ROL

ROL

STA

JSR

TYA

ORA

STA

JSR

TYA

ASL

ROL

HEXIN

A

A

A

A

VALUE

HEXIN

VALUE

VALHI

HEXIN

A

A

get character

move value to A

mult, by 2..

..by4..

..by 8..

..by 16

put result somewhere

another character

combine with previous

store in high byte

get third character

move value to A

mult, by 2..

..bv4..
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THE MONKEY WRENCH

A PROGRAMMER'S AID FOR ATARI 800

If you are a person who likes to
monkey around with the ATARI BOO —
Then THE MONKEY WRENCH is for

you! Make programming tasks

easier, less time consuming and

more fun. Why spend extra hours

working on a BASIC program when

the MONKEY can do it for you.

Plugs in the RIGHT cartridge slot
and works with ATARI BASIC.

The Monkey Wrench provides «/q qc

9 new BASIC direct mode com-

mands. They include: AUTO LINE NUMBERING, DELETE
LINE NUMBERS. CHANGE MARGINS. MEMORY TEST

RENUMBER CURSOR EXCHANGE, HEX & DECIMAL

CONVERSION, and MONITOR. The monitor command
gives access to a machine language monitor with 15

commands used to interact with the powerful features

of the 6502 microprocessor.

ATARI AND PET

EPROM PROGRAMMER

Programs 2716 and 2532

EPROMs. Includes hardware

and software. PET = $75.00-

ATARI (includes sophisticated

machine language monitor) =

S119.95

- T.I

VIC RABBIT CARTRIDGE

"High-Speed
Cassette
Load and Save1"

$39.95

(includes Cartridge

and Manual)

■Expansion Connector

"Don't waste your Life away waiting to LOAD and SAVE

programs on Cassete Deck."

Load or Save 8K in approximately 30 seconds! Try
it - your Un-Rabbitized VIC takes almost 3 minutes.
It's not only Fast but VERY RELIABLE.

Almost as fast as VIC Disk Drive1 Don't be foolish —

Why buy the disk when you can get the VIC Rabbit

for much, much less!

Easy to install — it just plugs in.

Expansion Connector on rear.

Works with or without Expansion Memory.

Works with VIC Cassette Deck.
13 Commands provide other nea! features.

Also Available for 2001. 4001, and 8032

PET TERMINAL SOFTWARE

A buy you RS-232 users can't pass-up. Includes

RS-232 hardware with a sophisticated software

package. May be controlled via keyboard or from

BASIC. A super buy. $129.95

More than just an Assembler/Editor!

It's a

Professionally

Designed

Software

Development

System

MAE
for

PET

APPLE

ATARI

Blast oil with the software used on the space

shuttle project!
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SECTORED DISKETTES

Highest quality. We use them on

our PETs, APPLEs, ATARIs, and other

computers. $22.50/10 or $44.50/211

PiownierPrnier-Excellent aoimatmnnm Parallel - S489 00

Serial = S600 00 IEEE = S589 0C

DC Hayes Smart Moflem = S235 00
DC Hayes Micro Moflem U = S?89 00

Rana Disk Drive - 375

t Dnve Connolie' - 114

3239 Linda Dr.

Winston-Salem.N.C. ;»7106

(919)924-2889 (919)748-8446

Send for free catalog!
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Over 40 Com-nodo'e Programs Dy Bauer ion 4O40I = S25 00

VISA'

SBC #$37 
SMALL CM P # $10 

BCS HEXIN 
TAY 
TXA 
)SR SFFD2 
RTS 

(convert A MF) 
(result too big?) 
(yes, t ry again) 
(copy va lue to Y) 
(res tore ASCII ) 
(prin t dig it) 

There are some " tri cks" to the above coding. 
The first subtraction seems to be ta king Dff 47 
($2F), but it rea ll y subtracts the correct value Df 48 
since the carry is clea r, w hich is a " borrDw" in 
subtrac ti on . The ca rry is se t for the second sub­
traction, SD the s tated va lue of $37 (55) is used . All 
illega l cha racters are excluded, although it may 
ta ke a lit tle hand ca lcula tion to work out why. 

Tha t's the hard pa rt. Now let's d o the easy 
part - the actual hex input of fo ur d igits: 

FOUR )SR H EXIN ge t character 
TYA move va lue to A 
ASL A mu lt . by 2 .. 
ROL A .. by4 .. 
ROL A .. by 8 .. 
ROL A .. b y l 6 
STA VALU E put resul t somewh ere 
JSR H EXIN ano the r cha racter 
TYA 

ROL 
ROL 
STA 
)SR 
TYA 
ORA 
STA 

A 
A 
VALUE 
H EXIN 

.. by 8 .. 

.. by l6 
put resul t somew here 
fo urth char<lcter 

VALUE com bine wi th p reviou s 
VALLO s tore in lo w byte 

Not too hard? Multi plying by 16 is perfor med 
by fo ur short instructi ons: a shift a nd th ree ro tates. 
The res t involves combining the digits and putting 
the m away . 

Nex t time, we' ll discuss decima l numbe r 
input, which requires a some what more difficul t 
multiplication by ten . © 
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to-run programs on cassette · exci ti ng, imaginative 
game, educational, and util ity programs fo r all VIC 
memory configurations. In addilion, you will re-
ceive Foxtales, an in formative Video Newsletter, 
on Side 2 . Novice and pro afike, FOX 20 is Ihe 
magazine fo r you. Be a sly little fox for only $53 a 
year · Subscribe to: 

FOX 20: '· 
p.o. Box 507. Deer Park, Texas 77536 

ORA VALUE 
STA VALHI 
)SR H EXIN 
TYA 

com b ine w ith prev iou s 
store in high byte 
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get third cha racter 
move va lue to A 

ASL A m u ll. by 2 . . 
ROL A .. by 4 .. 
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PROGRAMMING THE Tl
C. Regeno

Easy Editing
Ifyou use these editing keys and built-in programmers'

commands, you'll soon discover howfun and easy-to-use

the T1-99I4A can be.

You are typing along writing a program or "keying-

in" one from COMPUTE! Magazine when - oops! -

you make an error. Hold it! Don't type the whole

line over! Take advantage of the easy-to-use

editing capabilities built in to the TI-99/4A.

Take a look first at the arrow keys (found on

letters E,S,D,X). You thought they were just for

games? They will probably be the most used

editing keys once you get used to them. Suppose

you have typed lines 100-150 and look up at the

screen and notice you want to change the number

in line 130:

130 CALL SCREEN(14>

Type in 130 then hold the function key (FCTN)

down while you press the down arrow I. (It might

be best to follow through this article as you sit at

your TI-99/4A.) You'll notice line 130 comes up at

the bottom of the screen with the cursor at the

first position. Now press FCTN and the right

arrow. The cursor will go toward the right. You

may go one space at a time, or hold the key and it

will repeat. Go over to the 4 in 14. Stop right over

the 4 and type 6. Press ENTER, and the line will

now be

130 CALL SCREEN (16)

Any characters you don't want to change

you can just pass over with the arrow key. Change

the character you want, then press ENTER - you

don't need to go to the end of the line either.

Now suppose you don't like color 16 (white)

and decide you want color 6. Type 130 then FCTN

i. Use FCTN-* to get over to the 1 in 16. Stop right

on top of the 1. Now press FCTN and 1, which is

DEL, for DELete. Now press ENTER and you

should have

130 CALL SCREEN{6)

Try another function key. Type 130 then

FCTNj. Use FCTN^to go on top of the 6 and

type 2. Just a second, though. You don't want

screen 2; you want 12. Use FCTN <■ to back up

one spot (cursor on 2). Press FCTN 2 for INSert.

You won't notice anything right away, but now

type 1 - you have color 12. Press ENTER and your

line has been changed.

Automatic Repeats

The left arrow, right arrow, and DELete keys have

the automatic repeat feature by just holding the

key down. The INSert key needs to be pressed

just once and characters will keep being inserted

as you type until you press ENTER, DELete, or

one of the arrow keys. To delete or get rid of a

whole line, type the line number and then press

ENTER.

Two more handy editing keys are the up

arrow and down arrow. Let's assume you have

the following lines:

200 CALL HCHAR(3,5,42)

210 CALL HCHAR(3,8,42)

220 CALL HCHAR(3,20,33)

You RUN your program and discover the graphics

needs to be a line lower - the row value needs to

be changed from 3 to 4.

Type 200, press FCTN i, and use the right

arrow to change the 3. Instead of pressing the

ENTER key, press FCTN \. After line 200 has been

edited, the very next line, line 210 in this case,

will appear for editing. Likewise, the up arrow

will give you the line just before the one on which

you were working.

Two other editing keys you should be aware

of are ERASE (FCTN 3) and CLEAR (FCTN 4).

You may already be familiar with CLEAR. If you

are running a program and want to stop, FCTN 4

will interrupt the program. (QUIT, FCTN =, will

stop the program, erase it from memory, and

return to the TI title screen; CLEAR stops the pro

gram but it is still in the computer and you may

either CONtinue or RUN.)

CLEAR has another function while you are

programming. If you start typing a line and decide

you don't want that line after all, press CLEAR.
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PROGRAMMING THE TI 
CRegeno 

Easy Editing 
If you use these editillg keys and built-in progrn ll/I/lers' 
cOlI/lI/nllds, YO Il '1I SOO Il discover how fUll and easy-to- ll se 
the T/-9914A en n be. 

You are typing along writing a program or "keying­
in" one from COMPUTE! Magazine when - OO pSI -
you make an error. Hold it! Don' t type the whole 
line over! Take advantage of the easy-to-use 
editing capabilities built in to the TI-99/4A. 

Take a look first at the a rrow keys (found on 
le tters E, S,D,X) . You thought they we re just for 
games? They will probably be the most used 
editing keys once you get used to them. Suppose 
you have typed lines 100-150 and look up at the 
screen and notice you want to change the number 
in line 130: 

130 CALL SCREEN(14) 

Type in 130 then hold the function key (FCTN) 
down w hile you press the down a rrow ~ . (It might 
be best to follow through this articl e as you sit a t 
your TI-99/4A.) You' ll noti ce line 130 comes up at 
the bottom of the screen w ith the cursor at the 
first position. Now press FCTN and the right 
arrow . The cursor will go toward the right. You 
may go one space at a time, or hold the key and it 
will repeat. Go over to the 4 in 14. Stop right over 
the 4 and type 6. Press ENTER, and the line will 
now be 

130 CALL SCREEN (16) 

Any characters you don' t want to change 
you can just pass over with the a rrow key. Change 
the character you want, then press ENTER - you 
don' t need to go to the end of the line either. 

Now suppose you don' t like co lor 16 (white) 
and decide you wan t color 6. Type 130 then FCTN 
t . Use FCTN~ to get ove r to the 1 in 16. Stop right 
on top of the 1. Now press FCTN and 1, which is 
DEL, for DELete . Now press ENTER and yo u 
should ha ve 

130 CALL SCREEN(6) 

Try another function key. Type 130 then 
FCTN t. Use FCTN ->to go on top of the 6 and 

type 2. Just a second , though . You don' t want 
screen 2; yo u want 12. Use FCTN ~ to back up 
one spot (cursor on 2). Press FCTN 2 for INSert. 
You won' t notice anything right away, but now 
type 1 - you have color 12. Press ENTER and your 
line has been changed . 

Automatic Repeats 
The left arrow, right arrow, and DELete keys have 
the automatic repeat fea ture by just holding the 
key down . The INSert key needs to be pressed 
just once and cha racters will keep being inserted 
as you type until you press ENTER, DELete, or 
one of the a rrow keys. To delete or get rid of a 
w hole line, type the line number and then press 
ENTER. 

Two more handy ed iting keys are the up 
a rrow and down a rrow . Let' s assume you have 
the following lines: 

200 CALL HCHAR(3,5,42) 
210 CALL HCHAR(3,8,42) 
220 CALL HCHAR(3,20,33) 

You RUN your program and discover the graphics 
needs to be a line lower - the row value needs to 
be changed from 3 to 4. 

Type 200, press FCTN ~, and use the righ t 
arrow to change the 3. Instead of pressing the 
ENTER key, press FCTN J, . After line 200 has been 
edited, the very next line, line 210 in thi s case, 
will appea r fo r ed iting . Likewise, the up arrow 
will give yo u the line jus t before the one on which 
yo u were working. 

Two other editing keys you should be aware 
of a re ERASE (FCTN 3) and CLEAR (FCTN 4) . 
You may already be familia r w ith CLEAR. If yo u 
a re running a program and wa nt to stop, FCTN 4 
w ill interrupt the program. (Q UIT, FCTN = , will 
stop the program, erase it from memory, and 
re turn to the TI title screen; CLEAR stops the pro­
gram but it is still in the computer and you may 
either CONtinue or RUN. ) 

CLEAR has another fun cti on w hile yo u are 
programming. If yo u start typing a line and decide 
you don' t want that line after all, press CLEAR. 
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The cursor will go to the next line and the line

you were working on is ignored. ERASE will erase

the line that you are working on.

The other function keys you see along the

top row of your keyboard are used in some of the

command modules and are described in the man

uals accompanying the modules.

Some helpful commands for programmers

are LIST, NUM, and RES. As you are writing a

program, each command needs a line number.

When the program is RUN, the computer executes

each line in numerical order. The command LIST

will list your complete program in order. As your

program lists, if it is too long for one screen, the

lines scroll off the top. If you want to stop the

listing, press CLEAR. If you want to list only part

of your program, just list the lines you wish:

Command Lists:

LIST

LIST-200

LIST 200-300

LIST 300-

Whole program

All lines up to and including line 200

Lines 200 to 300 inclusive

Lines 300 to the end

When you're typing in a program, it will save

time and reduce the chance for error if you let the

computer type the line numbers. Type in the com

mand NUM (for NUMBER). The computer will

automatically start with line 100. Now type in

CALL CLEAR and press ENTER. The computer

enters line 100 and starts you on line 110. The

NUM command automatically increments the

line numbers by 10.

You may start anywhere - for example, type

NUM 3220 and press ENTER. Your program starts

with line 3220 and increments by 10.

Yes, you can change the increments also.

Type NUM 200,5 and you'll start with line 200

and increment by 5 (line 200, 205, 210, etc.). The

general form is: NUM initial line, increment.

If you want the program to start with line 100

but the increments to be 7 instead of 10, you may

use NUM ,7.

To get out of the automatic numbering, just

press ENTER after the line number or CLEAR.

You'll also notice that if you have a program in

the computer and type NUM the computer will

show you what is on that line. If you want to keep

the line as is, just press ENTER.

Complete Renumber
RES is a command that stands for RESEQUENCE.

You've been programming and adding lines here

and there and want it to look nice again, all num

bered by tens. Type RES and press ENTER. As

soon as the cursor reappears, your program is

resequenced or renumbered, including all line

numbers referenced in other lines. Try this

sample:

10 CALL CLEAR

?02 COMPUTE! March 1983

12 CALL SCREEN(14)

20 FOR 1=1 TO 8

30 CALL SOUND(500,-I,2)

35 GOTO 20

Now type RES and press ENTER, then LIST. The

lines are resequencod, starting with 100 and in

crementing by 10. Like the NUM command, you

may specify the starting line number and the in

crement; RES initial line, increment.

Try RES 10 then LIST.

Try RES 1,1 or RES ,5 and experiment with

your own numbers.

Quite often 1 like to start writing programs

with line numbers incrementing by 10. Type in

NUM and start programming. If the program has

several branches, I may start one branch at 1000

(NUM 1000), another at 2000, etc. Leaving gaps in

the line numbers makes it easier to add lines

later.

For example, if I have a line 200 and the next

line is line 210, I may easily add lines in between

by numbering them 202, 204, etc. But what if I

have to add 15 lines between lines that are only

ten apart? RES ,50 will spread the lines apart and

allow more numbers in between. Of course, when

I'm through with the program, 1 RES so the pro

gram starts at 100 and increments by 10, and you

can't tell where I have planned poorly and had to

add lines. ©

Quit Playing Games . . .
Disk Based Software to Make Your
Computer Get Down to Business

Disk Data Manager—Create and manage your own data
base. Allows you to create, add, change, delete, search,

sort, print, etc. Up to 1200 records on a single disk.

VIC 20. . . 59.95 CBM 64 ... 79.95

Payroll System—Full featured, complete payroll sys
tem. Even prints checks.

VIC 20. . . 89.95 CBM 64 ... 99.95

Mailing List—Up to 12ti0 records on a single disk.
Presorts by Zip Code. Prints on stock up to four

labels wide.

VIC 20. . . 44.95 CBM 64 ... 54.95

Inventory Package—Maintains quantity on hand, cost,
sales price, reorder point, etc. Generates suggested

reorder, sales report, and sales analysis.

VIC 20. . . 79.95 CBM 64 ... 99.95

General Ledger—Up to 7!. accounts! Generates Balance
Sheet, Income Statement, Update Report, etc.

VIC 20. . . 89.95 CBM 64 ... 99.95

Checkbook Manager—Up to 25 expense categories.
Tracks all outstanding checks until they are paid.

VIC 20. . . 49.95 CBM 64 . . .49.95

CONTACT US FOR ALL YOUR

DISK BASED SOFTWARE NEEDS
Call for specifics on Hardware Configurations.

Send Self-Addressed Stamped Envelope for
Catalogue of Garner and other Applications

DEALER INQUIRIES WELCOME

2905 Ports O'Call Court
Piano, Texas 75075

(214) 867-1333

VISA and MASTERCARD Accepted

The cu rsor w ill go to the next line and the line 
you were working on is ignored. ERASE w ill erase 
the line that you are working on. 

The other fun ction keys YO Ll see along the 
top row of your keyboard are used in some of the 
command modules and a re desc ribed in the man­
uals accom panying the modules . 

Some helpfu l commands for programmers 
are LIST, NUM, and RES. As you are writing a 
program, each command need s a line numbe r. 
When the program is RUN, the computer executes 
each line in numerica l order. The command LIST 
w ill list your complete program in order. As your 
program lists, if it is too long for one screen, the 
lines scro ll off the top. If you wa nt to stop the 
li sting, p ress CLEAR. If you want to li st on ly pa rt 
of your program, jus t lis t the lines yo u wish: 

Command 

LIST 

LI ST -200 

Lists: 

Whole program 
All Jines up to and including line 200 

LIST 200-300 Lines 200 to 300 inclusive 
LIST 300- lines 300 to the end 

When yo u' re typing in a program, it will save 
time and reduce the chance for error if yo u let the 
compute r ty pe the li ne numbers . Type in the com­
mand NUM (for NUMBER). The compute r wi ll 
automatica ll y sta rt with line 100. Now type in 
CALL CLEAR and press ENTER. The compu ter 
enters line 100 and sta rts you on line 110. The 
NUM command automaticall y increme nts the 
line num bers by 10. 

Yo u may sta rt anyw here - fo r example, type 
NUM 3220 and p ress ENTER. Your program starts 
with line 3220 and increments by 10. 

Yes, you ca n change the increments a lso . 
Ty pe N UM 200,5 and you' ll s tart with li ne 200 
and increment by 5 (l ine 200, 205, 210, etc.). The 
general fo rm is : NUM initial line, increment. 

If you wa n t the p rogra m to sta rt w ith li ne 100 
but the increme nts to be 7 instead of 1 0, yo u may 
use NUM ,7. 

To ge t ou t of the a utomatic numbering, just 
press ENTER after the line number or CLEAR. 
You' ll also notice that if you have a program in 
the compute r a nd type N UM the computer wi ll 
show yo u wha t is on that line. If yo u wan t to keep 
the line as is, just press ENTER. 

Complete Renumber 
RES is a command that sta nds for RESEQUENCE. 
You ' ve been programming a nd add ing lines here 
and there and wan t it to look nice aga in , a ll num­
bered by tens. Ty pe RES and press ENTER. As 
soon as the cursor reappears, yo ur progra m is 
resequenced or ren umbered , includ ing all line 
numbers refe renced in other li nes . Try this 
sa mple: 

H! CALL CLEAR 
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12 CALL SCREEN(14) 
20 FOR 1=1 TO 8 
30 CALL SOUND(500,-1,2) 
35 GOTO 20 
Now ty pe RES and pre~s ENTE R, the n LIST. The 
lines are reseq uenced, starting w ith 100 and in­
crementing by 10. Like the N UM command, yo u 
ma y specify the starting; li ne numbe r and the in­
crement: RES initia l line, increment. 

Try RES 10 then LIST. 
Try RES 1,101' RES ,5 a nd experiment with 

your O\,V ll numbers. 
Qu ite often r like to s tart w ri ting programs 

with line num bers incrdme nting by 10. Type in 
NUM and s tart programming. If the p rogra m has 
seve ra l branches, I may s ta rt one branch at 1000 
(NUM 1000), a nother a / 2000, e tc. Leav ing gaps in 
the line numbe rs makes it easier to add lines 
later. 

For example, if I have a line 200 and the nex t 
line is li ne 210, I may easily add lines in betw.een 
by numbering them 202, 204, etc. But w ha t if I 
have to add 15 lines between lines that are only 
ten apart? RES ,50 will ~pread the lines a part and 
a ll ow more numbers in be twee n . Of course, whe n 
I'm through with the program, I RES so the pro­
gram sta rts at 100 and increments by 10, a nd you 
can ' t te ll w he re I ha ve p lanned poorly and had to 
add lines. © 

Quit Playing Games ... 
Disk Based Software to Make Your 

Computer Get Dow n to Busi ness 

Disk Data Manager- Create and manage your own data 
base. Allows you to create, add, change, de lete, search , 
sort , p ri nt , etc. Up to 1200 reco rds on a single disk. 

VIC 20 ... 59 .95 CBM 64 ... 79.95 
Payroll System- Full feat ured, complete payroll SYS­
tem. Even p rints Checks . 

VIC 20, _ . 89.95 CBM 64 _ . _ 99.95 

M ailing Li st- Up to 12 00 records on a single disk. 
Presor ts by Zip Code . Prints o n stock UP t o four 
labels wide . 

V Ie 20 . .. 44.95 CBM 64 ... 54.95 
In ventory Package- Maintains quantity on hand , cost , 
sales price, re order point, etc. Generates suggested 
reorder, sales report , and sales an alysis. 

VIC 20 .. _ 79.95 CBM 64 .. _ 99.95 
General ledger- Up to 7S accounts ! Generates Ba lance 
Sheet, Income Statement, Update Report , etc. 

VIC 20 ... 89.95 CBM 64 .. . 99.95 
Checkbook Man ager-up to 25 expense categories. 
Tracks all o utstanding checks unti l they are pa id. 

VIC 20 ... 49.95 CBM 64 .. ' , 49.95 

CONTACT US FOR ALL YOUR 
DISK BASED SOFTWARE NEEDS 

Call for specif ics on ~ardware Configurations. 
Send Self·Addressed Stamped Envelope for 
Catalogue o f Games and other Applications 

DEALER INQ \J 1R 1ES WELCOME 

2905 Ports O'Cail Court 
Plano, Texas 75075 
(214) 867-1333 

VISA and MASTERCARD Accepted 



PET Quickplot
Matt Gams

This machine language subroutine, when added to any

BASIC program, will perform fast, high-resolution

drawing or plotting on PET/CBM's of any memory

size, any version of BASIC (see Programs 2 and 3 for

the variations). Program 1 checks your memory size

and places itself in the correct location at the top ofRAM

and reports to you the SYS address to use from BASIC

programs.

Program 1, the BASIC loader for "Quickplot,"

can be RUN and then, to get an idea of its graphics

capabilities, try Programs 4 and 5 for demonstra

tions. When you give a value for X and Y, that

point on the PET screen is illuminated with the

appropriate character from the table. This series

of characters effectively creates an 80 x 40 resolu

tion for the screen. In order to plot a point, say

(20,10), just execute SYS (address given by loader),

20,10 and there it appears.

The program is set up to avoid any negative

values. The lower left-hand corner of the screen is

0,0 (line zero, column zero). The way the value of

X and Y is given to the machine language plotting

routine is the most interesting feature of Quick-

plot. There is a short subroutine, three machine

language JSR's long, which is contained in line

500 of Program 1. It jumps to three PET ROM

routines in a row.

The first jump is to a ROM routine called

"checkcom," which looks through the line in

BASIC for a comma. Then we jump to "evaexp"

which evaluates expressions. It can handle both

numbers and variables. Finally, "fltfix" gives a

numerical value expressed as an integer, anything

to the right of the decimal point is dropped, and

the number can be found divided between its

high byte in the accumulator and low byte in the

Y register.

After the program thus recovers the coordi

nates, it decides which of the characters (see the

table) is appropriate and then figures out the

screen address.

The method used here to pass values from a

SYS to a machine language subroutine could easily

be adapted to other machine language work. Just

disassemble the three JSR's in line 500 which apply

to your computer. Jot them down if you ever need

to send numbers conveniently from BASIC to

machine language.

The plot characters

Character Index Binary Representation

■

1

1

■

H

2

J

1

5

—

PI

1

k

■

0

i

2

3

4

5

6

7

8

9

10

«

12

,3

14

15

0000

0001

0010

0011

0100

0101

0110

0111

1000

1001

1010

1011

1100

1101

1110

1111

Program 1: basic Loader

100 TP=PEEK{53)-1

110 FOR T=0 TO 220

120 READ A$

130 IF A$="*" THEN A=TP:GOTO 150

140 A=VAL(A?)

150 POKE T+TP*256,A

160 NEXT T

170 POKE 53,TP:PRINT"(CLEAR}USE SYS"TP*256:N

EW

180 DATA 32,185,*,140,211,*,141,212,*,32

190 DATA 185,*,140,213,*,141,214,*,173,212

200 DATA *,208,11, 173,214,*,208,6,32,35

210 DATA *,32,60,*,96,24,78,211,*,144

220 DATA 4,169,1,208,2,169,4,141,215,*

230 DATA 24,78,213,*,144,3,14,215,*,96

240 DATA 56,169,24,237,213,*,141,216,*,169

250 DATA 40,141,218,*,169,0,141,217,*,32

260 DATA 133, *,173,219,*,24,109,211,*,144

270 DATA 3,238,220,*,133,1,173,220,*,24

280 DATA 105,128,133,2,160,0,162,0,177,1
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PET Quickplot 
Mati Gonls 

This IIInchille Inllgllnge SII/ll"OlI ti IlC , whell ndded to nlly 
BASIC progrnlll , will perforlll fn st, high-resoilltioll 
drnwillg or plollillg all PETICBM's of allY lIIelllory 
size, anlj 1IerSiOll of BASIC (see Prograllls 2 aIld 3 for 
the varin tiolls) . Progrnlll 1 checks YO llr lIIelllory size 
nlld places itself ill the correctlocntioll ntthe top of RAM 
alld reports 10 YOIl Ihe SYS address 10 li se frolll BASIC 
progrnllis. 

Progra m 1, the BASIC loader for "Quickplot," 
ca n be RU N and then , to ge t an idea of its g rap hics 
ca pabilities, try Programs 4 a nd 5 fo r d emonstra­
tions. When yo u give a va lue fo r X and Y, that 
point on the PET screen is illuminated with the 
appropriate charac ter from the table . Th is se ri es 
of characte rs e ffectively creates an 80 x 40 resolu­
tion for the screen. In order to plot a point, say 
(20,10), just execute SYS (address given by loader), 
20,10 and there it appea rs . 

The program is set up to avoid any nega ti ve 
va lues . The lower left-hand co rne r of the screen is 
0,0 (line ze ro, co lumn ze ro) . The way the va lue of 
X and Y is given to the machine language plotting 
routine is the mos t interesting feature of Quick­
plo t. There is a short subroutine, th ree machine 
language JSR's long, w hich is contained in line 
500 of Program 1. It ju mps to three PET ROM 
routines in a ro w . 

The first jump is to a ROM routine call ed 
"checkcom," w hich looks th rough the line in 
BASIC fo r a comma. Then we jump to "evaexp" 
which eva lua tes expressions. It can handle both 
numbers and va riables. Finally, "fltfix" gives a 
numerica l va lue expressed as an integer, a nything 
to the ri ght of the decima l point is dropped, and 
the number can be fo und di vided between its 
high by te in the accumulato r and low byte in the 
Y regis ter. 

After the program thus recovers the coordi­
na tes, it decides which of the cha rac te rs (see the 
table) is app rop riate a nd the n fi gures out the 
screen address . 

The method used here to pass va lues from a 
SYS to a machine language subroutine could eas il y 
be adapted to other machine language wo rk. Ju st 
di sassemble the three JSR' s in line 500 which apply 
to yo ur computer. Jot the m down if you eve r need 
to send numbers conveniently fro m BASIC to 
machine language. 

The plot characters 

Character Index Binary Representation 

0 0 0000 

C. 1 0001 

~ 2 0010 

[J 3 0011 

.:J 4 0100 .. 5 0101 

~ 6 0110 

~ 7 0111 

~ 8 1000 

~ 9 1001 

~ 10 1010 

~ 11 1011 

IJ 12 1100 

iii 13 1101 

~ 14 1110 

• 15 1111 

Program 1: BASIC Loader 
100 TP=PEEK(53) - 1 
110 FOR T=O TO 220 
120 READ AS 
130 IF AS= "*" THEN ~=TP:GOTO 150 
140 A=VAL(AS) 
150 POKE T+TP*256 ,A 
160 NEXT T 
170 POKE 53 , TP : PRINT " {CLEAR}USE SYS "TP *256:N 

EW 
180 DATA 32 , 185 , *,14 0 ,211,*,14 1 , 212 ,*, 32 
190 DATA 185 , * , 140 , 213 ,*, 141 , 214 , * , 173,212 
200 DATA *,20 8 , 11 , 173 , 214 ,*, 208 , 6 , 32 , 35 
2 10 DATA * , 32 , 60 ,*, 96 ,2 4 , 78 , 211,*,144 
220 DATA 4 , 169 , 1 , 208 , 2 , 169 , 4 , 141 , 215 ,* 
230 DATA 2 4, 78 , 213 ,*, 144, 3 ,14,2 15 ,*, 96 
240 DATA 56 , 169 , 24 , 237 , 21 3 , *,14 1,216 ,*, 16 9 
250 DAT A 40 , 141 , 2 1 8 , * , 169,0 , 14 1 , 217 ,*, 32 
260 DATA 133 ,* , 173 ,219 , * , 24,109 ,2 11 ,*, 1 44 
270 DATA 3 , 238 ,2 20 , * ,1 33 ,1,1 73 , 220 ,*,24 
280 DATA 105,128,133,2 , 160 , 0 , 162 , 0 , 177 ,1 
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290

300

310

320

330

340

350

360

500

510

520

530

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

221,19 5,*,240,7,232,224,16,208,244

162,0,138, 13,215,*,170,189,195,*

145,1

*,24,78,216,*,144,25,24,173,219

*, 109

220,*

220,*

216,*

96,169,0,141,219,*,141,220

218,*,141,219,*,144,3,238

24,173,220,*,109,217,*,14L

24,14,218,*,46,217,*,173

208,213,96

32,245,190,32,152,189,32,45,201,96

32, 108,124,225,123,98,255,254,126,127

226,251,97,252,236,160,0,0,0,0

0,0,0,0,0,0

Program 2: Use this line for Upgrade BASIC.

500 DATA 32,248,205,32,159,204,32,210,214,96

Program 3: Use this line for Original BASIC.

500 DATA 32,17,206,32,184,204,32,208,214,96

Program 4: Example Sine Wave

10 FORX=0TO79

20 Y%=24*SIN(6.28*X/80)+24

30 SYS32512,X,Y%

40 NEXTX

Program 5: Example plot of a circle centered

at (40,24) and radius 10

10 X=40:Y=24:R=10

20 FORT=lTO360

30 X%=X+R*C0S(T*3.14/180)

40 Y%=Y+R*SIN(T*3.14/180)

50 SYS 32512,X%,Y% ,g.

60 NEXTT **

VIC-2C & 64 &

• PET OWNERS •

NEW AUTHENTIC PROGRAMS

CASINO CRAPS
•Any bet made in Vegas,

now can be made at home.

•The Field Hardways-

Place Bets-Come-Pass Line
• Find a winning system.without

losing a dime.
8K version [1player]S10.95

16K version [5 plavers)$ 12.95

KONNECTFOUR
•Now play this popular game
against your pet.

•Excellentsound ^graphics
• Realtimeclock

•Three levels of play

•Can fit into 8K
•Fun & Educational for all ages

ONLY$10.95
GP Microsystems

72-31 67th Place

Glendale.N.Y. 11385

Please include $ 1.50 shipping

& handling for each program.

Indicateversion.

COMPUTERS

First Book Of VIC
The newest title in COMPUTERS First Book series...

Our First Book ofVIC contains the best of our VIC articles and applications

published since the summer of 1981. In one convenient spiral bound volume,

you'll find approximately 200 pages of information.

□ Chapter 4: Color and Graphics

□ Chapter S: Maps and Specifications

□ Chapter 6: Machine Language

□ Chapter 1: Getting Started

□ Chapter 2: Diversions — Recreation

and Education

□ Chapter 3: Programming Techniques

In addition to material previously published in COMPUTE!, several of the articles

and programs including a screen print program, append, tutorials on screen

formatting and keyboard input and others, are being published for the first time.

Order your copy of COMPUTE!'s First Book Of VIC today by calling TOLL FREE:

800-334-0868
In NC Call 919-375-9809

S 12.95 plus $2 shipping and handling. MasterCard, Visa, and American Express accepted, or

send your check or money order to: COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403.

US funds only. Foreign order add $5 for air mail, S2 for surface delivery.

290 DATA 221 , 195 ,*, 240 , 7 , 232 , 22 4 , 16 , 208 , 2 44 
300 DATA 162 , 0 , 1 38 , 13 , 215 , *, 170 , 189 , 195 ,* 
310 DATA 145 , 1 , 96 , 169 , 0 , 141 , 2 19 ,*,141,22 0 
320 DATA * , 24 , 78 , 216 , * , 1 44 , 25 , 24 , 173 , 2 1 9 
330 DA TA * , 109 , 218 ,*, 141 , 219 ,*, 144 , 3 , 238 
340 DATA 220 ,*, 24 , 173 , 220 ,*, 109 , 21 7 , * , 141 
350 DATA 220 , * , 2 4 , 1 4, 218 ,*,4 6 , 217 , *,1 7 3 
360 DATA 216 ,*, 20 8 , 21 3 , 96 
500 DATA 32 , 245 , 190 , 32 , 152 , 189 , 32 , 45 , 20 1, 96 
510 DATA 32 , 108 , 124 , 225 , 1 23 ,9 8 , 255 , 254 , 126 , 1 27 
520 DATA 226 , 251,97 , 252 , 236 , 160 , 0 , 0 , 0 , 0 
530 DATA 0 , 0 , 0 , 0 , 0 , 0 

Program 2: Use this line for Upgrade BASIC. 

500 DATA 32 ,2 48 , 205 , 32 , 15 9 , 204,32,210 , 214 , 96 

Program 3: Use this line for Original BASIC. 

500 DATA 32 ,1 7 , 206, 3 2 , 184 ,2 04 , 32 , 208,214 , 96 

Program 4: Example Sine Wave 
10 FORX=OT07 9 
20 Y%=2 4*SIN(6 .2 B*X/ BO)+24 
30 SYS32S12 , X,Y % 
40 NEXTX 

Program 5: Example plot of a circle centered 
at (40,24) and radius 10 

10 x=40 : Y=24:R =10 
20 FORT=IT0360 
30 X%=X+R*COS(T*3 . 14 / 1BO) 
40 Y%=Y t R*SIN (T*3.14 / 1BO ) 
50 SYS 32512 , x%,y% 
60 NEXTT 

VIC-20 & 64 & 

* PET OWNERS * NEW AUTHENTIC PROGRAMS 
CASINO CRAPS 

oAny bet mode in Vega s, 
now can be mode at home. 

oThe Fie ld Hardwa ys-
Plac e 8els-Come-Pass Line 

oFind a winning system,wilhout 
losing a dime. 

8K version (1 p layer)S 1 0.95 
16K version (512Ia~erslS 12.95 

KONNECT FOUR 
o Now ploy Ihis popular game 
againsl your pet. 

o Excellenl sound & graphics 
oReal lime clock 
o Three levels of ploy 
oCan til into 8K 
o Fun & Educaliona l :S~ al l ages 

ONLY 10.95 
G P Microsystems 
72-3167th Place 
Glendale, N.Y.11385 

Please include S 1.50 shipping 
& handling tor each program. 
Indicate version. 

/ COMPUTE!'s 
First Book Of VIC 

.. The newest title in COMPUTE!'s First Book series ... 
Our First Book of VIC contains the best of our VIC articles and applications 
published since the summer of 1981. In one convenient spiral bound volume, 
you'll find apprOximately 200 pages ofinformat10n. 

o Chapter 1: Getting Started o Chapter 4: Color and Graphics 
o Chapter 2: Diversions - Recreation o Chapter 6: Maps and Specifications 

and Education o Chapter 6: Machine Language 
o Chapter 3: Programming Techniques 

In addition to material previously published in COMPUTE!, several of the articles 
and programs including a screen print program, append, tutorials on screen 
formatting and keyboard input and others, are being published for the first time. 

Order your copy of COMPUTE!'s First Book Of VIC today by calling TOLL FREE: 

800-334-0868 
In NC Call 919-275-9809 

S12.95 plus $2 shipping and handling. MasterCard, Visa, and American Express accepted, or 
send your check or money order to: COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403. 
US funds only. Foreign order add 55 for air mall , $2 for surface delivery. 



TI Graphics

Made Easy
Lyle O Haga

There is a better way offiguring out pattern-identifier

code than that presented in the TI manual.

The TI screen is divided up into a giant grid of 24

rows and 32 columns for graphics. This grid,

shown in yourTI manual in the CALL CHAR

section, makes 768 positions or spaces for you to

put your graphics in. Each square of the grid is

divided up into an 8x8 grid consisting of 64 dots

to be turned on or off. Each 8x8 grid is divided up

into a "left block" and a "right block."

Left Right

Block Block

Each time you define a pattern-identifier,

you use all 64 dots whether or not you so stipulate.

Thus, the statement CALL CHAR(100,"FF") cov

ers all 64 dots even though you stipulated only

the top row of eight dots to be turned off; the re

maining dots stay turned on. This can be seen by

a simple little exercise. Make a box outline, 4x4.

On the surface this sounds like a pretty simple

exercise, anditis. The problem is that many people

probably won't think it through, and will come

up with the following:

10

20

30

40

50

60

70

80

CALL

CALL

CALL

CALL

CALL

CALL

CALL

GOTO

CLEAR

CHAR(100,

CHARQ01,

HCHARU2,

HCHAR{16,

HCHAR(12,

HCHAR(12,

80

"FF")

"8080808080808080")
8,100,

8,100,

8,101,

12,10]

.4)

.4)

.4)

-,4)

No matter what you do, this won't work;

there will always be a gap somewhere. Remember

that even though you didn't stipulate all 64 dots

in CHAR 100, you still have them to deal with.

F i F

On top of this you put the following:

You should be able to see where the gap

comes in now. When you put CHAR 101 on top

of CHAR 100, the dots you left turned on cover

the dots you turned off, thus the gap.

Here's one solution to the problem:

10 CALL

2 0 CALL

30

40

50

60

70

80

90

100

CALL

CALL

CALL

CALL

CALL

CALL

CALL

GOTO

CLEAR

CHAR(100

CHAR(101

CHAR(102

CHAR(103

VCHAR(12

VCHAR(12

HCHARUl

HCHAR(16

100

"00000000000000FF

"FF")

"8080808080808080

"0101010101010101'

8,102,4)

11,103,4)

8,100,4)

8,101,4)

What's the easier way of defining graphics?

The new method is one your kids learned in

school, called base 16. Using base 16, you write

the numbers 8,4,2,1,8,4,2,1 across the top of each

8x8 grid. Let's see how this works in defining the

heart; we will make it two positions high and two

wide.

If you are planning to do many graphics, you

should get some graph paper - this will make it

easier. Let each square on the graph paper repre

sent one dot; this gives you 16 squares wide and

16 squares high. Make the outline with a heavy

line. Count horizontally from the left 4, 8, and 12

lines; make these heavier than the other lines,

and make the eighth line even heavier and have it

extend beyond the outline. This will mark off

your left and right blocks and one position from

another. Now, counting vertically, go down eight

and darken this line, going beyond the outline.

Across the top, put your base 16 numbers 8, 4, 2,

1, 8, 4, 2, 1, and your paper should look like this:

842184 2184 2184 21

With this, let's make our heart. First, color in

all the squares marking your heart. Then, starting
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TI Graphics 
Made Easy 
Lyle 0 Hogo 

There is n heller wny of figllr ing 0111 pnllem-idell lifier 
code Ihnll Ihnl presellied il7 Ihe TllI/nllllnl. 

The TI screen is di vided up into a giant grid of 24 
rows and 32 columns for graphics. Th is grid , 
show n in yo ur Tlmanual in the CALL CHAR 
sec tion , makes 768 positions or spaces for you to 
put your g raph ics in . Each squa re of the grid is 
divided up into an 8x8 grid consisting of 64 dots 
to be turned on or off. Each 8x8 grid is di vided up 
into a " left block" and a " right block ." 

l eft Righi 
Block Block 

Each time you defin e a patte rn -identifier, 
yo u use all 64 dots w hether or not you so stipu late. 
Thus, the statement CALL CHAR(100, " FF") cov­
ers all 64 dots even though you stipula ted only 
the top row of eight dots to be turned off; the re­
main ing dots stay turned on. This can be seen by 
a simple little exe rcise. Make a box outline, 4x4. 

O n the surface this sounds like a pre tty simple 
exercise, and it is . The problem is that many people 
probably wo n' t th ink it through, and will come 
up with the fo ll owing: 

10 CALL CLEAR 
20 CALL CHAR ( 100 , "FF") 
30 CALL CHAR (101,"8080808080808080") 
40 CALL HCHAR(12,8 ,100,4) 
5 0 CALL HCHAR (16 , 8 ,100 ,4) 
60 CALL HCHAR(12,8 ,101 , 4) 
70 CALL HCHAR(12 , 12,101 , 4) 
80 GOTO 80 

No matter wha t you do, this wo n' t work; 
there wi ll always be a gap somew here. Remember 
that even though you didn' t stipula te all 64 dots 
in CHAR 100, yo u still ha ve them to dea l w ith . 

F I F 

On top of this you put the fo ll owing: 

Yo u should be able to see where the gap 
comes in now. When you put CHAR 101 on top 
of CHAR 100, the dots yo u le ft turned on cover 
the do ts yo u turned off, thus the gap . 

Here's one solu tion to the problem: 
10 CALL CLEAR 
20 CALL CHAR( 100, "00000000000000FF") 
30 CALL CHAR( 101, "FF ") 
40 CALL CHAR( 102, "8080808080808080") 
50 CALL CHAR(103, "0101010101010101") 
60 CALL VCHAR(12,8,102,4) 
70 CALL VCHAR(12,11 , 103 , 4) 
80 CALL HCHAR(11 , B, 100,4) 
90 CALL HCHAR(16,8,101,4) 
100 GOTO 100 

What's the easier way o f defining graphics? 
The new method is one you r kids lea rned in 
school, ca lled base 16. Using base 16, you write 
the numbers 8,4,2,1,8,4,2,1 across the top of each 
8x8 g rid. Le t's see how th is wo rks in defi ning the 
hea rt; we will make it two positions high and two 
wide. 

If yo u are planning to do many graphics, you 
should get some graph paper - this will make it 
eas ie r. Le t each square on the graph paper repre­
sent one dot; thi s gives you 16 squares wide and 
16 squares high. Make the outline with a heavy 
line. Count hori zonta ll y fro m the left 4,8, and 12 
lines; make these heav ie r than the other lines, 
and make the eighth line even heavier and have it 
extend beyond the outline . Th is will mark off 
yo ur left and right blocks and one position fro m 
another. Now, coun ting ve rtica lly, go down eight 
and da rken thi s line, go ing beyond the outline . 
Across the top, put your base 16 numbers 8,4,2, 
1, 8, 4,2, 1, and your pape r should look like thi s: 

8421842184218421 

With this, let's make ou r hea rt. First, color in 
all the squares marking your heart. Then, starti ng 
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at the top row, add up the numbers over the

squares you darkened. If the total is under ten,

your pattern code will be that number, and if it is

over nine, you use the letters A-F. You do the one

complete grid and then move to the right; when

you are through, move down to the next line.

You should come up with the following results:

s

;

4 2

!

1

!
8

1
4

1
I

2

|
1

1

I
1

1
1

S

——

4 2 1 8 4

1 1 1

|
-

1 1 1

11!

2

!

i

i
B = ll

C = 12

D = 13

E = 14

F = 15

Row one has no darkened squares, so the

code is zero for both left and right blocks. You get

the same results with row two. In row three, a

square under the number one is darkened in the

left block of grid one, so the code is one. In the

right block, squares under the 8 and 4 are

darkened, so the code is C. In row four, the

squares under the 2 and 1 are darkened; the code

is 3. Row four of the right block has darkened

squares under 8, 4, and 2, so the code is E. Just

keep this up, and you will come up with the

following:

'00001C3E7F7F7F7F")

'0000387CFEFEFEFE")

CALL CHAR(100

CALL CHAR(101

CALL CHAR(102,"3F1F0F0703010000")

CALL CHAR{103,"FCF8F0E0C0800000")

Using base 16 is easier.

COMPUTE!

TOLL FREE
Subscription

Order Line

800-334-0868
In HC 919-275-9809

Everyone knows where the

U.S. capital is...

Do you know where

YOUR capital is?

"MAGIS PLUS"
A fully integrated accounting software

package for small businesses

by MAG, INC.

• Special Values •

5V4" Floppy Disks - Box of 10

single-sided double density - $40.00

S.E.C.O. carries a full line of hardware &

software featuring: Commodore, Digilog, Victor,

Texas Instruments and others.

For Information and Prices

Call Collect: 404-783-5011

South Eastern

Computer Outlet
P.O. Box 127 • Comer, Georgia 30629

206 COMPUTE! March 1983

at the top row, add up the numbers over the 
squares you darkened. If the tota l is under ten, 
your pattern code will be that number, and if it is 
over nine, you use the letters A-F. Yo u do the one 
complete grid and then move to the right; w hen 
you are through, move down to the nex t line. 
Yo u should come up wi th the following results: 
84 21 842 184218421 

A=10 

B=11 

C= 12 
D=13 
E=14 

F=15 

Row one has no darkened squares, so the 
code is zero for both left and righ t blocks. Yo u ge t 
the sa me resu lts with row two. In row three, a 
squa re unde r the number one is darkened in the 
left block of grid one, so the code is one. In the 
right block, squares under the 8 and 4 are 
da rkened , so the code is C. In row four, the 
squares under the 2 and] are darkened; the code 
is 3. Row four o f the right block has da rkened 
squares under 8,4, and 2, so the code is E. Just 
keep this up, and you will come up with the 
fo ll owing: 

CALL CHAR( 100 , "00001C3E7F7F7F7F") 
CALL CHAR( 101, "0000387CFEFEFEFE") 
CALL CHAR(102 , "3FlF0F0703010000") 
CALL CHAR(l03, "FCF8F0E0C0800000") 

Using base 16 is easier. 

COMPUTE! 
TOLL FREE 

Subscription 
Order Line 

800-334-0868 
In He 919-275-9809 
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Everyone knows where the 
U.S. capital is ... 
Do you know where 
YOUR capital is? 

./ 

"MAGIS PLUS" 
A fully integrated accounting software 

package for small businesses 
by MAG, INC. 

• Special Values • 
5114" Floppy Disks - Box of 1 0 

single-sided double density - $40.00 

SE C. 0. carries a full line of hardware & 
software featuring: Commodore, Digilog, Victor, 
Texas Instruments and others. 

For Information and Prices 
Call Collect: 404-783-5011 

•• 
South Eastern 

Computer Outlet 
P.o. Box 127. Comer, Georgia 30629 



A SuperPET Monitor You

Can Bank On
Gary L Ratiiff

How to add and easily relocate Micrornon to the Super

PET. When this powerful monitor is paired ivith that

powerful computer-you can explore the languages,

the operating system, and maybe construct a 6809

disassembler.

Have you acquired the SuperPET computer and

found that resident monitors lack several features

found in extended monitors such as Supermon

and Micromon? (Both of these monitors were

made available to COMPUTE! readers: Supermon,

December 1981 and Micromon, January 1982.)

Have you considered adding additional memory

or buying one of the newer Commodore units

with the 6508 or 6509 chips? Since both these

devices can use bank switching to extend the

address range to several megabytes, it's likely

that you will soon need a monitor which adds

bank switching to an already powerful set of

commands.

Or, have you wished to add a user feature to

one of these monitors and wondered how it was

done? If so, then the methods which I've used to

add a Bank command to Micromon Plus will be of

interest to you. We will examine more closelv the

structure of the command and jump tables so that

any code which you may wish to add to the mon

itor will also be easy to relocate with the T and N

commands of Micromon.

The first step necessary for the addition of a

command to Micromon Plus which will allow

bank switching is that you have correct versions

of Micromon and Plus which have not been run.

When Micromon Plus is executed, several changes

are made to the Micromon portion of the code

which make relocating the code difficult. [After

the code first appeared in the January 1982 issue of

COMPUTE!, several readers found relocating the code

difficult. Consequently, several comments and sugges

tions appeared in the "CAPUTE!" section of later

issues (April 1982 and June 1982).] If you are enter

ing this on a SuperPET, be certain to make the

changes for converting the code for the 8032

screen format toyourcorrect version of Micromon.

The assumed starting point is Micromon located

at $6000-$6FFF and the Plus code at $5B00-$5FFF.

The first features of the Plus code which we

shall examine are the commands and jump vec

tors. This segment of code is found at $5F15-S5F39.

Note that the jump vectors for the (a; command

and the > command are both to $5CD8. The first

change is to add a shifted B command by locating

the $3E in the line starting at S5F15 and changing

it to SC2. Now you can test this by issuing a shifted

B command.

If you don't get the disk status, you have

made an error and should correct it before entering

further code. Next, change the second occurrence

of the pattern D8 5C to 4A 5F. The code of the

bank command will be assembled starting at

$5F4A. If you wish to enter your own command

into this monitor, you would follow a similar

procedure.

The commands are obtained by the command

search and dispatch routine found at $5B69 to

$5B86. The commands start at $5F15; the jump

vectors start at $5F22. If the value of the X register

becomes negative, it signals that the command

was not found and an error message is printed.

The design of the command is the next step.

My idea of the B command was to print out the

present bank setting on B <return>. Change the

bank setting on entering any hex value from 0 to

F, then print out the altered status. Any character

other than spaces between the B and the parameter

would be an error; the error message (?) should

be printed to show this fact.

Note: if after the break a simple G command

is issued, Micromon Plus with a BANK command

added will perform a cold start. The code for

adding the bank command is found in Program 1.

You may enter it directly with the command: A

5F4A JSR $6006 etc. Just enter the listed code until

you reach the end of the bank code at $5F8D. (If

you make any entry errors, use the D command

to correct the assembled code.)
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A SuperPET Monitor You 
Can Bank On 

Gory L Rotllff 

How 10 add alld easily relocate MicrolllOlI to the SlIper­
PET. Whell this powelful IIlOlIitor is paired with tllnt 
powerful cOlllputer - you enl1 explore the InIlgl/ages , 
the operatillg systelll , al1d maybe cOllstmct a 6809 
d isasselllbler. 

Have you acquired the SuperPET computer and 
found that resident monitors lack several fea tures 
found in ex tended monitors such as Superma n 
and Micromon? (Both of these monito rs we re 
made available to COMPUTE! readers: Superman, 
December 1981 and Micromon, janua ry 1982.) 
Have you cons idered adding additional memory 
or buying o ne o f the newer Commodore units 
with the 6508 or 6509 chips? Since both these 
devices can use bank switching to ex tend the 
address range to several megabytes, it' s likely 
that you will soon need a monitor which adds 
bank switching to an already powerful se t o f 
commands. 

Or, have yo u wished to add a user feature to 
one of these monitors and wondered how it was 
done? If so, then the methods which I've used to 
add a Bank command to Micromon Plus will be of 
interes t to you . We will examine more closely the 
s tructure of the command and jump tables so that 
any code which you may wish to add to the mon­
itor will also be easy to relocate with the T and N 
commands o f Micromon. 

The first step necessa ry for the addition of a 
command to Micromon Plus which will allow 
bank switch ing is that you have correct versions 
of Micromon and Plus which ha ve not been run . 
When Micromon Plus is executed , severa l changes 
are made to the Micromon portion of the code 
which make relocating the code difficult. [After 
the code first appeared il1 the jalll/ary 1982 issue of 
COMPUTE!, several readers fOl/lld relocatil1g the code 
diffiCIIlt. COll seqllelltly, several COlllllleIlls alld sugges­
tiolls appeared ill the "CAPUTE!" sectioll of later 
issues (April 1982 alld JUlie 1982).] If you are enter­
ing this on a SuperPET, be certain to make the 

changes for conve rting the code fo r the 8032 
screen format to yo ur correc t ve rsion of Micromon. 
The assumed s tar ti ng point is Micromon loca ted 
at $6000-$6FFF and the Plus code at $S BOO-$SFFF. 

The first features o f the Plus code w hich we 
shall exa mine are the commands and jump vec­
tors. This segment of code is fo und at $SF15-$5F39. 
Note that the jump vectors for the @ command 
and the> command are both to $SC08. The first 
change is to add a shifted B command by locating 
the $3E in the line s tarting at $SF1S and changing 
it to $C2. Now yo u can test thi s by issu ing a shifted 
B command. 

If you don't get the disk sta tus, you have 
made an error and should correct it before entering 
further code. Next, change the second occurrence 
of the pattern 08 SC to 4A SF. The code of the 
bank command will be assembled starting at 
$SF4A. If you wish to enter your own command 
into this monitor, you wou ld follow a similar 
procedure. 

The commands are obta ined by the command 
search and dispa tch routine found at $SB69 to 
$5B86. The commands start a t $5F1S; the jump 
vectors sta rt at $SF22. If the va lue of the X register 
becomes negative, it signals that the command 
was not found and an e rror message is printed. 

The design of the command is the next step. 
My idea of the B command was to print out the 
present bank setti ng on B <re turn >. Change the 
bank setting on entering any hex va lue from 0 to 
F, then print out the alte red status. Any character 
other than spaces between the B and the parameter 
would be an error; the error message (?) should 
be printed to show this fact. 

Note: if after the brea k a simple G command 
is issued , Micromon Plus with a BANK command 
added will perform a cold start. The code for 
adding the bank command is found in Program 1. 
You may ente r it directly with the command: A 
5F4A jSR $6006 etc. just enter the listed code until 
you reach the end of the bank code at $SF80. (If 
you make any entry errors, use the 0 command 
to correct the asse mbled code.) 
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Easy Relocation

A text message is easily printed by loading the Y

and A registers with the address of the string

followed by JSR STROUT. This was the first ap

proach; however, the two-byte immediate in

structions will not relocate properly when the

finished code is moved. A careful study of the

Micromon Plus code reveals that if the address is

contained in a pointer, it will change automatically

with the N command word option and make it

easy for the user to relocate the code to any desired

address. If your own routine is to use ROM-based

routines which require setting up certain registers,

then a similar analysis will reveal whether you

need to reserve some memory as pointers to your

code.

Micromon is designed to work for both Up

grade and 4.0 operating systems so look up both

routines and code accordingly. SuperPET is avail

able only for 4.0 operating systems, yet the code

will operate on Upgrade BASIC which has a

bank-switched RAM board (the hidden RAM

feature of the 8032 excepted).

Next, the text message and the hexadecimal

data need to be moved to safe ("hidden") memory.

This is the purpose of the initialization code pre

sented in Program 2. Again, just use the A com

mand of Micromon Plus to assemble the code

starting at S5AD7.

The final step is to enter the text and data.

Using the M command, change the contents of

locations $5F15-$5F45 and S5F90-S5FF0 to read

exactly like those presented in the text of the

article. This change will also enter your pointers,

which will allow easy relocation of the code.

Before saving the code, load the correct version of

Micromon. As I mentioned, running the Plus

portion will alter the Micromon code and make

relocation difficult. When all these changes have

been made correctly, you are ready to save the

finished product. Now save the finished product

by entering: S "0FILENAME",08,5AD7,7000.

You are now ready to test the operation of

the bank command. Since this was written to

overcome some of the shortcomings of the resident

monitors present in the SuperPET, flip your

machine to the 6809 setting and load in the de

velopment system. This step will fill your 64K

bank switched RAM and give you something to

explore. Now flip back to the 6502 side and load

in Bankplus or whatever you called it when you

saved the program.

Enter a SYS(1024) to get the monitor and

then a command of: G 5AD7. Since this is an

assembler, linker, and editor, let's try to find the

instruction set text for 6809 opcodes. Enter the

command: B0 followed by M 9000 9FFF to examine

bank zero.
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Examine Both 6502 And 6809

What? Something passed by which you wanted

to see! You now have the power of Micromon

Plus to examine not only the 6502 side, but also

the 6809 side of your SuperPET. Before working

with the 6809 monitor, you would have had to

reissue the command and hope to narrow down

on the target. Now, to catch that segment you

missed, just hit the cursor keys and scroll up or

down through memory.

Did you want to hunt through memory for

the 6809 equivalent of the JSR and RTS statements

to more closely zero in on the code to be translated

later by the 6809 translate instruction? (While

you're at it, if you turn on the printer you'll have

the results of your search as hardcopy.) Want a

printed hex dump of the APL in the SuperPET?

Since this is larger than the 64K, you now know

why the code for BANK switching must be easy

to relocate. For those who are becoming impatient,

the opcode data table will be found in bank six at

locations S9660-$9A70.

The next step is instructions to move the

code. I am certain that SuperPET owners will

want to explore not only the languages, but also

the operating system itself. To do this we will

want to relocate Micromon to start at $7000 and

the Bankplus addition to run from S0AD7-0FFF.

This will allow us to move a copy of the 6809

operating system from SAO00-FFFF to the freed

space from S1000-6FFF. The goal is achieved by

writing a simple 6809 move routine. The trick is to

power-up with the switch in program mode, and

then, once the code has been moved, change the

registers to automatically switch to the 6502 mode.

Be certain that you know how to control the diag

nostic sense pin, or you will completely wipe out

your freshly moved code. You'll notice that the

stack pointer is messed up. Don't try to correct it:

just get the code to the disk as a file.

Step-by-step

The following instructions will achieve this relo

cation of the code:

1. T 6000 6FFF 7000

(first move Micromon)

2. N 7000 7FFF 1000 6000 6FFF

(relocate the code)

3. N 7FB0 7FFF 1000 f.000 6FFFW

(relocate the words)

4. T5AD7 5FFF0AD7

(move Plus and additions)

5. N 0AD7 0FFF B000 5000 5FFF

(relocate Plus)

6. N 0F4A 0F8F B0OO 5000 5FFF

(relocate Bank)

7. N 0AD7 0FFF 1000 6000 6FFF

(correct any Micromon calls from Plus)

8. N 0D4A 0F8F 1000 6000 6FFF

(correct any Micromon calls from Bank)

Easy Relocation 
A text message is easily printed by loading the Y 
and A registers with the add ress of the s tring 
fo llowed by JSR STROUT. This was the first ap­
proach; however, the two-byte immed iate in­
structions will not reloca te properly when the 
finished code is moved. A careful s tudy of the 
Micromon Plus code revea ls that if the address is 
contained in a pointer, it will change automatically 
wi th the com mand word option and make it 
easy for the use r to reloca te the code to any desired 
address . If your own routine is to use ROM-based 
routines which require setting up certain registers, 
then a similar analysis will revea l w hether you 
need to reserve some memory as pointers to your 
code. 

Micromon is designed to work fo r both U p­
grade and 4.0 operating systems so look up both 
routines and code accordingly. SuperPET is avail­
able only for 4.0 opera ting sys tems, yet the code 
w ill operate on Upgrade BASIC which has a 
bank-swi tched RAM board (the hidden RAM 
feature of the 8032 excepted). 

Next, the text message and the hexadecimal 
da ta need to be moved to safe ("hidden") memory. 
This is the purpose of the initializa tio n code pre­
sented in Program 2. Again, just use the A com­
mand of Micromon Plus to assemble the code 
starting at $5AD7. 

The fina l step is to enter the tex t and data. 
Using the M command, change the contents of 
locations $5F15-$5F45 and SSF90-$5FFO to read 
exactly like those presen ted in the text of the 
articl e. This change will also enter your pointers, 
w hich will a ll ow easy relocation of the code. 
Before sav ing the code, load the co rrect version of 
Micromon. As I mentioned , running the Plus 
portion will alter the Micromon code and make 
relocation difficul t. When all these changes have 
been made correctly, you are ready to save the 
finished product. Now save the fini shed product 
by entering: S "OFILENAME",08,SAD7,7000. 

You are now ready to test the operation of 
the bank command . Since this was written to 
overcome some of the shortcomi ngs of the resident 
monitors presen t in the SuperPET, flip your 
machine to the 6809 setting and load in the de­
velopment system. This step wi ll fill your 64K 
bank switched RAM and give you something to 
explore. Now flip back to the 6502 side and load 
in Bankplus or w hatever you ca lled it when you 
sa ved the progra m. 

Enter a SYS(1024) to get the monitor and 
then a command of: G SAD7. Since this is an 
assembler, linker, and editor, let's try to fi nd the 
instruction set text for 6809 opcodes. Enter the 
command: BO followed by M 9000 9FFF to examine 
bank zero. 
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Examine Both 6502 And 6809 
What? Something passed by which you wanted 
to see! You now have the power of Micromon 
Plus to exami ne not only the 6502 side, but also 
the 6809 side of your SuperPET. Befo re worki ng 
with the 6809 monitor, you wo uld have had to 
reissue the command and hope to narrow down 
on the ta rge t. l OW, to ca tch that segment you 
missed, just hit the cur or keys and scroll up or 
down through memory. 

Did you want to hunt through memory for 
the 6809 equiva lent of the JSR and RTS statements 
to more closely zero in on the code to be translated 
later by the 6809 transla te instruction? (Whi le 
you' re at it, if you turn o n the printer you'll ha ve 
the results of yo ur sea rch as hardcopy.) Want a 
printed hex dump of the APL in the SuperPET? 
Since this is larger than the 64K, you now know 
why the code fo r BANK switching must be easy 
to reloca te. For those w ho are becoming impatient, 
the opcode data table w ill be found in bank six at 
locations $9660-$9A70. 

The next step is instructions to move the 
code. I am certain that SuperPET owners will 
want to explore not on ly the languages, but also 
the operating system itself. To do this we w ill 
want to reloca te Micromon to start at $7000 and 
the Bankplus addition to run from SOAD7-0FFF. 
This will allow us to move a copy of the 6809 
operating system from $AOOO-FFFF to the freed 
space from $1000-6FFF. The goa l is achieved by 
writing a simple 6809 move rou tine. The trick is to 
power-up with the switch in program mode, and 
then, once the code has been moved, change the 
registers to automati cally switch to the 6502 mode. 
Be certain that you know how to control the diag­
nostic sense pin, or you will completely wipe out 
your freshly moved code. You' ll notice that the 
stack pointer is messed up. Don' t try to correct it: 
jus t get the code to the d isk as a file. 

Step-by-step 
The following instructions will ach ieve this relo­
cation of the code: 

1. T 6000 6FFF 7000 
(first move Micromon) 

2. N 7000 7FFF 1000 6000 6FFF 
(re locate the code) 

3. 7FBO 7FFF 1000 6000 6FFFW 
(relocate the words) 

4. T SAD7 SFFF OAD7 
(move Plus and additions) 

5. N OAD7 OFFF BOOO 5000 5FFF 
(re locate Plus ) 

6. N OF4A OFSF BOOO 5000 5FFF 
(relocate Bank) 

7. N OAD7 OFFF 1000 6000 6FFF 
(correct any Micromon ca ll s from Plus) 

S. N OD4A OFSF 1000 6000 6FFF 
(correct any Micromon calls from Bank) 



SF15 50 C4 49 CD 40 C2 DA 4A CB CC 5E 55 59 BE 5B 89PDIM@BZJKL~UY>[.

5F25 5B 6B 5C 16 5C D8 5C 4A 5F 27 5E 3A 5E 62 5E 69[k\.\X\J_'*:*b"*
5F35 5E 77 5E 82 5E D2 5E 69 5B 00 5B B0 5F D7 5A 31~w".ARAi[.[0_WZ1

5F45 30 32 31 38 31 20 06 60 C9 20 D0 03 20 17 6C C902181 .*I P. .11

Figure 1: Command/Jump Vectors

5F90 0D 2E 20 42 41 4E 4B 20 3D 20 30 2E 0D 2E 00 00.. BANK = 0

5FA0 30 31 32 33 34 35 36 37 38 39 41 42 43 44 45 460123456789ABCDEF

5FB0 93 4D 49 43 52 4F 4D 4F 4E 20 50 4C 55 53 0D 42.MICROMON PLUS.B

5FC0 59 3A 20 42 2E 20 53 45 49 4C 45 52 0D 11 42 41Y; B. SEILER..BA

5FD0 4E 4B 20 43 4F 44 45 20 41 44 44 45 44 0D 42 59NK CODE ADDED.BY

5FE0 3A 20 47 2E 20 52 41 54 4C 49 46 46 0D 0D 00 00: G. RATLIFF....

5FF0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Figure 2: Text String Area

9. N 0F22 0F47 B000 5000 5FFFW

(correct the word tables)

At this point you can run the code and issue

a load command to recall the file of the 6809 oper

ating system. Save the whole thing, and with one

very powerful monitor you can examine the 6502

ROM, the relocated code of the 6809 side of the

SuperPET, and any of the languages which load

Program 4:

Add

5F4A

5F4D

5F4F

5F51

5F54

5F56

5F58

5F5A

5F5D

5F5F

5F60

5F62

5F65

5F66

5F69

5F6C

5F6F

5F72

5F75

5F77

5F79

5F7C

5F7E

5F80

5F83

5F86

5F89

5F8A

5F8D

the

20

C9

D0

20

C9

F0

A2

DD

F0

CA

10

4C

8A

8D

8D

AE

BD

8D

A0

A9

AE

E0

F0

20

4C

20

00

20

6C

Bank

06

20

03

17

0D

14

0F

E0

06

F8

8E

DF

FC

DF

E0

DA

87

D0

00

40

06

ID

89

1C

60

3E

60

6C

87

60

87

EF

87

87

87

C0

BB

5F

CA

6C

5F

Command

JSR

CMP

BNE

JSR

CMP

BEQ

LDX

CMP

BEQ

DEX

BPL

JMP

TXA

STA

STA

LDX

LDA

STA

LDY

LDA

LDX

CPX

BEQ

JSR

JMP

JSR

BRK

JSR

JMP

$6006

#520

$5F54

$6C17

#$0D

$5F6C

#$0F

$87E0,X

$5F65

$5F5A

$608E

$87DF

$EFFC

$87DF

$87E0fX

$87DA

#$87

#$D0

$C000

#$40

$5F86

$BB1D

$5F89

$CA1C

$6C60

($5F3E)

into the bank-switched RAM space. Furthermore,

you can also load and save segments of 6809

code. (A feature omitted from the 6809 monitor.)

Not only this, but you can also determine where

the 6809 programs load with the J "1:FILENAME"

command of Plus and alter this location with the

Y command to load the short program "loader"

into the bank-switched RAM space.

I would like to learn how the disassembler

works. The biggest headache in writing a disas

sembler in BASIC is getting the data statements

correct. Since these are easily copied in from the

source code used in the development system, I

think the disassembler from Micromon could be

converted to translate the 6809 opcodes and also

print them in a correct format. How about it? Is

anyone game for writing a 6809 disassembler

routine in 6502? Would such a product be called a

cross disassembler? You can now bank switch;

let's translate too.

Program 2:

Initialization of Bank

5AD7

5ADA

5ADD

5AE0

5AE2

5AE4

5AE7

5AEA

5AED

5AEF

5AF2

5AF5

5AF6

5AF8

5AFA

5AFD

AC

AD

AE

E0

F0

20

4C

20

A2

BD

9D

CA

10

A9

8D

8D

41

40

00

40

06

ID

ED

1C

IF

90

D0

F7

00

DF

FC

5F

5F

C0

BB

5A

CA

5F

87

87

SF

LDY

LDA

LDX

CPX

BEQ

JSR

JMP

JSR

LDX

LDA

STA

DEX

BPL

LDA

STA

STA

Command

$5F41

$5F40

$C000

#$40

$5AEA

$BB1D

$5AED

$CA1C

#$1F

$5F90,X

$87D0,X

$5AEF

#$00

S87DF

$EFFC c
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!>F1S SI!! C4 49 CD 40 C2 DA 4A CB CC 
SF2S SB 6B SC 16 SC DS SC 4A SF 27 
SF3S SE 77 SE 82 SE D2 SE 69 SB I!! 0 
5F4 S 30 32 31 38 31 20 06 6 0 C9 20 

Figure 1: Command/Jump Vectors 

5F90 0D 2E 20 42 41 4E 4B 
5FA0 30 31 32 33 34 35 36 
5FB 0 93 40 49 43 52 4F 40 
5FC0 59 31'. 20 42 2E 20 53 
5FD0 4E: 4B 2 I!! 43 4F 44 45 
5FE0 3A 20 47 2E 20 52 4 1 
SFF0 o I!! o I!! 00 00 00 1!10 1!10 

Figure 2: Text String Area 

9. N OF22 OF47 BOOO 5000 5FFFW 
(correct the word tables) 

20 3D 20 
37 38 39 
4F 4E 20 
45 49 4C 
20 41 44 
54 4C 49 
00 o I!! 00 

At this point you can run the code and issue 
a load command to reca ll the fi le of the 6809 oper­
a ting sys tem. Save the whole thing, and with one 
ve ry powerful monitor you can examine the 6502 
ROM, the relocated code of the 6809 side of the 
SuperPET, and any of the languages w hich load 

Program 1: 
Add the Bank Command 
5F4A 2I'l 06 60 J SR $6006 
5F40 C9 20 CMP 1$ 20 
5F4F D0 03 BNE $ 5F54 
SF51 20 17 6C JSR $6C17 
SFS4 C9 0D CMP 1$00 
SF56 F0 14 BEQ $SF6C 
SF5S A2 I!I F LOX 1$0F 
SFSA DD Ell S7 CMP $S 7E: 0 ,X 
SF5D FIl 116 BEQ $ 5F65 
SFSF CA DE X 
SF60 10 F8 BPL $ 5FSA 
5F62 4C SE 60 JMP $6 08E 
SF65 SA TXA 
5F66 SD DF 87 STA $S7DF 
SF6 9 SO FC EF STA $EFFC 
SF6 C AE OF 87 LDX $87DF 
SF6F BD Ell 87 LDA $87EIl,X 
5F72 80 OA 87 STA $87DA 
SF7S A0 87 LDY i $87 
5F77 A9 D0 LOA I $DI!I 
SF79 AE Il I!I CIl LDX $C1!I 1!I0 
SF7C E0 41!1 CPX 1$40 
5F7E F0 06 BEQ $SF86 
SF80 21!1 I D BB JSR $BBID 
5F83 4C 89 SF JMP $SF89 
SF86 21l 1C CA JSR $CAIC 
5F89 Illl BRK 
5F8 A 20 60 6C J SR $6 C60 
SF8D 6C 3E 5F JMP ($SF3E) 

SE SS S9 BE SB S9PDIM@BZJ KLAUY >[. 
SE 3A SE 62 SE 69[k\.\X\J 'A:Ab" Ai 
SB B0 SF D7 SA 31 AwA• ARAi T.[0 WZl 
D0 I!! 3 2 I!! 17 6C C902 1S1 .'1 P.-.I1 

30 2E 00 2E 00 00 •• BAN K = 0 ••••• 
41 42 43 44 45 460 1234567S9ABCOEF 
50 4C 55 53 0D 42. MI CROMON PLU S .B 
45 52 00 11 42 41Y: B. SEILER •• BA 
44 45 44 00 42 59NK COOE ADOEO. BY 
46 46 00 00 00 00: G. RAT LIFF •••• 
00 I!II!I 1!10 I!! I!! 1!10 " f3 •••••••••••••••• 

into the bank-swi tched RAM space. Furthermore, 
yo u can also load and save segmen ts of 6809 
code. (A fea ture omitted from the 6809 monitor. ) 
Not only th is, but you can also determine w here 
the 6809 programs load with the J "l:FlLENAME" 
command of Plus and alter this loca tion with the 
Y command to load the short program " loader" 
into the bank-switched RAM space. 

I wo uld like to lea rn how the di sassembler 
works. The biggest headache in writing a disas­
semble r in BASIC is getting the da ta statements 
correct. Since these are easily copied in from the 
source code used in the development system, I 
think the disassembler from Micromon could be 
conve rted to translate the 6809 opcodes and also 
print them in a correct format. How about it? Is 
anyone game for w riting a 6809 disassembler 
rou tine in 6502? Would such a prod uct be ca lled a 
cross d isassembler? You can now bank switch; 
let's translate too. 

Program 2: 
Initialization of Bank Command 

SAD7 AC 41 SF LDY $SF41 
5ADA AD 40 SF LOA $SF4 1l 
SADD AE 00 CIl LDX $C00 1l 
SAEIl Ell 41l CPX ' $40 
SAE2 FIl 06 BEQ $SAEA 
SAE4 21l 1D BB JSR $BBlD 
SAE7 4C EO 5A JMP $5AED 
5AEA 21l 1C CA JSR $CAI C 
SAED A2 IF LOX l$ lF 
SAEF BO 9 0 5F LOA $5F9 1l , X 
SAF2 9D D0 87 STA $8701l , X 
SAFS CA OEX 
SAF6 I II F7 BPL $5AE F 
SAF8 A9 01l LOA i $1l0 
5AFA 80 DF 8 7 STA $87 0F 
SAFD 8D FC EF STA $E FFC 

Q 
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Automatic VIC Appending
Mark Niggemann

It's quite simple to add two programs together to make

a single, larger program. This brief tutorial shows how

and explains how the VIC automatically relocates pro

grams in memory.

One of the nice features of the VIC is the auto-

relocation of BASIC programs during a LOAD.

The VIC puts a program into the correct place in

RAM memory automatically because programs

can be located at three different places in VIC,

depending on the memory size that it has. If you

saved a program on a 3.5K VIC and later on you

bought a 3K expander, it would be next to impos

sible to RUN that program if the locator didn't

make an adjustment.

BASIC on a 3.5K machine expects the starting

memory address to be 4097. All programs are

saved with this memory address as their starting

point. On an expanded-by-3K VIC, the starting

memory address is 1025. Since the starting point

of BASIC can thus vary, it's left up to the relocator

to set things right.

How The Relocator Works

The relocator first checks to see where the start of

BASIC is. This is an address POKEd by the com

puter into locations 43 and 44 when the VIC is

switched on. This "start of BASIC" address is
where the relocator will begin to store any program

that the VIC is LOADing. Note: This does not in

clude programs that are saved using absolute

save mode, as in Jim Butterfield's "Tinymon"

(COMPUTE!, January 1982, #20).

Since the relocator depends on the "start-of-

BASIC" memory locations (called "pointers") to

know where to start storing a program during a

LOAD, it is possible to join two separate programs

by using a method that I will describe later on.

Note that the two programs to be joined must not

have overlapping line numbers and that the pro

gram in memory at the time must have lower line

numbers than the program you are "appending"

onto it from tape.

Type in this example program:

50 REM PART 2 OF TEST PRG.

60 PRINT "THIS A TEST"

70 PRINT "TO SEE A VIC"
80 PRINT "APPENDING I"
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Now save this example on tape and clear the

memory using NEW to make way for the next

program:

SAVE"PART 2"

PRESS PLAY & RECORD ON TAPE

OK

SAVING PART 2

READY.

NEW

Now type in this example program:

10 REM PART 1 OF TEST PRG.

20 PRINT "WILL THIS WORK?"

30 PRINT "I HOPE IT DOES."

40 PRINT "I KNOW IT WILLl"

I had you type in the second part first so that

part one, the program we are appending, is in

memory, and part two is on tape.

Clear the screen and type the following in

direct mode:

PRINT PEEK(43),PEEK(44)

On a 3.5K machine you should get 1 and 16,

respectively. Write down these printed values

because you're going to need them again later on.

Now type in the following in direct mode:

POKE 43/PEEK(45)-2:POKE 44,PEEK(46)

LOAD"PART 2"

PRESS PLAY ON TAPE

OK

SEARCHING FOR PART 2

LOADING PART 2

READY.

The above lines typed in direct mode set the

start of BASIC to the end of the current program

already in memory. Then you load part two as

you would any other program. The key to the

whole thing is that the relocator will use as its

starting location the start of BASIC which is di

rected by locations 43 and 44.

There is one final step before the two pro

grams are finally appended. You must reset the

start of BASIC to what it was before you loaded in

part two. To do this, you simply POKE the two

values that you previously PEEKed into their re

spective memory locations. Fora 3.5K machine it

would look like the following:

POKE43,l:POKE44,lli

Automatic VIC Appelnding 
Mark Niggemonn 

It's qllile silllple 10 add Iwo progralll s logelher to lIIake 
a sillgle, larger progralll. This brief tll iorini shows how 
nlld explnills how Ihe VIC nlllolllOlicn/ly relocntes pro­
gralll s ill lIIemory. 

O ne of the nice features of the VIC is the auto­
relocation of BASIC programs during a LOAD. 
The VIC puts a program into the correct place in 
RAM memory automatica lly because programs 
can be located at three diffe rent places in VIC, 
depending on the memory size that it has. If yo u 
saved a p rogram on a 3.5K VIC and later on you 
bought a 3K expa nder, it wou ld be next to impos­
sible to RUN tha t program if the locator didn' t 
make an ad justment. 

BASIC on a 3.5K mac hine expects the starting 
memory address to be 4097. All programs are 
saved with this memory address as their starting 
point. On an expanded-by-3K VIC, the starting 
memory add ress is 1025. Since the sta rting point 
of BASIC ca n thus va ry, it's left up to the relocator 
to set things right . 

How The Relocator Works 
The reloca tor first checks to see where the s tart of 
BASIC is. This is an address POKEd by the com­
puter into loca tions 43 and 44 when the VIC is 
switched on. Th is "s tart of BASIC" address is 
where the reloca tor will begin to store any program 
that the VIC is LOADing. Note: This does not in ­
clude programs that are saved using absolute 
save mode, as in Jim Butterfield 's "Tinymon" 
(COMPUTE!, January 1982, #20). 

Since the reloca tor depends on the "start-of­
BASIC" memory loca tions (ca lled "pointers") to 
know where to sta rt s toring a program during a 
LOAD, it is possible to join two sepa rate programs 
by using a method that I will describe later on. 
No te that the two programs to be joined must not 
have overl apping line numbers and that the pro­
gram in memory at the time must have lower line 
numbers than the p rogram you a re "a ppending" 
onto it from tape. 

Type in thi s example program: 

50 REM PART 2 OF TEST PRG. 
60 PRINT "THIS A TEST" 
70 PRINT "TO SEE A VIC" 
80 PRINT "APPENDINGt" 
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Now save this example on tape and clea r the 
memory using NEW to make way for the next 
program: 

SAVE"PART 2" 
PRESS PLAY & RECORD ON TAPE 
OK 
SAVING PART 2 
READY. 
NEW 
Now type in this exa mple program: 

10 REM PART 1 OF TEST PRG. 
20 PRINT "WILL THIS WORK?" 
30 PRINT "I HOPE IT DOES." 
40 PRINT "I KNOW IT WILL!" 

I had you type in the second pa rt first so tha t 
part one, the program we are appending, is in 
men1ory, and part two is on tape. 

Clea r the screen and type the fo llowing in 
direct mode: 

PRINT PEEK(43), PEEK(44) 

On a 3.5K machine yo u should get 1 and 16, 
respecti ve ly. Write down these printed va lues 
because yo u' re go ing to need them again later on. 

Now type in the fo ll ow ing in direct mode: 

POKE 43,PEEK(45)-2:POKE 44,PEEK(46) 
LOAD"PART 2" 
PRESS PLAY ON TAPE 
OK 
SEARCHING FOR PART 2 
LOADING PART 2 
READY. 

The above lines typed in direct mode set the 
sta rt of BASIC to the end of the current program 
a lready in memory. Then you load pa rt two as 
you wou ld any other program. The key to the 
whole thing is tha t the reloca tor w ill use as its 
sta rting loca ti on the s tart of BASIC which is di­
rected by locations 43 and 44. 

There is one fi na l step before the two pro­
grams are finally appended. You must reset the 
start of BASIC to what it was before you loaded in 
part two. To do this, yo u simply POKE the two 
va lues that yo u prev iously PEEKed into their re­
spective memory locations. For a 3.5K machine it 
would look like the fo llowing: 

POKE 43,1:POKE 44,16 



FOR THE VIC-201
THE COMPUTER REVOLUTION IS COMING!

BE READY WITH A MASTERY OF THE COMPUTER KEYBOARD!
IN THE AGE OF THE COMPUTER, EVERYONE FROM THE SCHOOL CHILD TO THE CHAIRMAN OF THE BOARD SHOULD
BE AT HOME AT THE COMPUTER KEYBOARD. THESE PROGRAMS PROVIDE EVERYTHING YOU NEED TO MASTER THE
KEYBOARD AND GAIN THE COMPETITIVE EDGE THIS BRINGS IN THE COMPUTER AGE.

'Rated THE BEST educational program for the ViC-20 by Creative Computing Magazine

'TYPING TUTORPLUS WORD INVADERS — $21.95
(2 programs on one cassette tape for the unexpanded VIC-20)

Typing Tutor plus Word Invaders makes learning the keyboard easy and fun! Typing Tutor teaches the keyboard in easy
steps. Word Invaders makes typing practice an entertaining game. Highly praised by customers: "Typing Tutor is great",
"Fantastic", ■■Excellent", "High Quality", "A source of great learning and joy for our children."

Customer comment says it all ...
"... and it was everything you advertised it would be. In three weeks, my 13 year old son, who had never typed before, was
typing 35 w.p.m. I had improved my typing speed 15 w.p.m. and my husband was able to keep up with his college typing

class by practicing at home."

FOR THE COMMODORE 64(
SPRITE DESIGNER by Dr. Lee T. Hill — $16.95

Save hours of work when designing sprites. Helps you create multiple sprites, copy and alter them to create views from
different perspectives automatically for 3-D or animated effects. Options include: copy any of the previous sprites, reflec
tion, rotation, translation, shearing, reverse image, merge & intersect. Saves sprite data for merge into your program.

SHIPPING AND HANDLING $1.00 PER ORDER. CALIFORNIA RESIDENTS ADD 6% SALES TAX.

VISA AND MASTERCARD ORDERS MUST INCLUDE FULL NAME AS SHOWN ON CARD, CARD NUMBER, AND EXPIRATION DATE.

FREE CATALOG SENT WITH ORDER AND ON REQUEST

po roxq.03P.O. BOX 9403

SAN RAFAEL, CA 94912

ACADEfilV
(415)499-0850

Programmers. Write to our New Program Manager concerning any exceptional VIC-20 or C64 game or other program you have developed.

WE'VE GOT AN OFFER

YOU CAN'T REFUSE!

WORD PROCESSING Full capability word processing. Word-oriented—not a
line editor. Menu-driven. For VIC: TOTL TEXT 2.0 $25.00

More powerful versions include footnotes, headings, footing, keyboard input, special

printer control and more. For VTC + 16K or 24K: TOTL TEXT 2.5 $35.00

For C-64; TOTL TEXT 2.6 $40.00

MAILING LIST and LABELS Easy editing, automatically sorted, optimal non
printing data iine(s), browse and select functions. Menu-driven.

For VIC or 64; TOTL LABEL 2.0 $20.00

KEYWORD CROSS REFERENCE Students and authors: keep track of
reference notes and bibliographies. Quick reference by keyword. Requires printer.

For VIC: RESEARCH ASSISTANT 2.0 $30.00

For C-64: RESEARCH ASSISTANT 2.0 $35.00

TIME MANAGEMENT Keep track of activities by date (and time). Screen inquiry
by date, person, project. 56 different bar chart formats available.

For VIC: TOTLTJME MANAGER 2.1 $25.00
Fof Cm-TOTLTIME MANAGER 2.6 $30.00

BUSINESS ACCOUNTING Accounts receivable and payable. Inventory and
expense tracking, print invoices, statements, reports. Disk only.

For VfC and C-64: Inquire for price.

SOFTWARE for VIC 20* and

COMMODORE 64*
QUALITY at a price that's

music to your ears!
All programs work with disd ana/or rape, adapiable lor 40 or B0 column

rormais and mosl prinlers VIC programs require minimum 8K expansion

Look for TOTL Software at the

San Francisco Computer Faire, March 18-20.

ANNOUNCING THE

ONE MEGABYTE

fumpDISKETTE

A Revolutionary New

Concept in User Support

—A soft-sectored novelty

pillow no serious computer

user should be without.

S25.00 including full

documentation!

Mail Orders Send check or-

money order (Calif, residents

add 6°/o sales lax) to:

TuTL
software inc.

1555 Third St., Walnut Creek, CA 94596

wsT Call (415) 943-7877

(Be sure to specify machine when ordering) "VIC 20 and COMMODORE 64 are trademarks of Commodore Business Machines

FOR TH E VIC·20® 
THE COMPUTER REVOLUTION IS COMING! 

BE READY WITH A MASTERY OF THE COMPUTER KEYBOARD! 
IN THE AGE OF THE COMPUTER. EVERYONE FROM THE SCHOOL CHilD TO THE CHAIRMAN OFTHE BOARD SHOULD 
BE AT HOME AT THE COMPUTER KEYBOARD. THESE PROGRAMS PROVIDE EVERYTHING YOU NEED TO MASTER THE 
KEYBOARD AND GAIN THE COMPETITIVE EDGE THIS BRINGS IN THE COMPUTER AGE . 

• Rated THE BEST educational program for the VIC-20 by Creative Computing Jlfagazine 

* TYPING TUTOR PLUS WORD INVADERS - $21.95 
(2 programs on one cassette tape for the unexpanded VIC-20) 

Typing Tutor plus Word Invaders makes learning the keyboard easy and fun! Typing Tutor teaches the keyboard in easy 
steps. Word Invaders makes typing practice an enterta ining game. Highly praised by customers: " Typi ng Tutor is great", 
" Fantastic ", " Excel lent" , " H igh Qualit y " , "A sou rce of great learn ing and joy for our c hildren." 

Customer comment says it all ... 
", .. and it was everything you adverti sed it would be. In three weeks, my 13 year old son, who had never t yped before, was 
typing 35 w.p.m. I had improved my typing speed 15 w.p.m. and my husband was able to keep up with his co llege typ ing 
c lass by pract icing at home." 

~~ 

SPRITE DESIGNER by Dr. lee T. Hill - $16.95 
Save hours of work when designing sprites. Helps you c reate mult ip le spri tes, copy and alter them to c reate views from 
different perspectives automatical ly for 3·0 or animated effects. Opt ions include: copy any of the previous sprites, reflec· 
tion, rotation, translation, shearing, reverse image, merge & intersect. Saves spr ite data fo r merge into your program. 

SHIPPING AND HANDLING $1.00 PER ORDER. CALIFORNIA RESIDENTS ADD 6% SALES TAX. 
VISA AND MASTERCARD ORDERS MUST INCLUDE FULL NAME AS SHOWN ON CARD, CARD NUMBER, AND EXPIRATION DATE. 

FR EE CATALOG SENT WITH OROER AND ON REOUEST 

P.O. BOX 9403 
SAN RAFAEL, CA 94912 

£1C£1i)i:IilY 
SOFTWARE 

-VIS.< -(415) 499·0850 
rogrammers. Write to our New Program Manager conceming any exceptional VIC·20 or C64 game or other program you have developed. 

WE'VE GOT AN OFFER 
YOU CAN'T REFUSE! 

WORD PROCESSING Full capability word processing. Word-orienle<l-not a 
line editor. Menu-driven. For VIC: TOTl TEXT 2.0 $25.00 
More powerful versions include foolnates. headings. footing. keyboard input. special 
printer control and more. For VIC + 16K or 241<: TOTl TEXT 2.5 $35.00 

For C-64: TOTl TEXT 2.6 $40.00 
MAILING LIST and LABELS Easy edtting. automatically sorted. optimal non- . 
printing data Ilne(s). browse and select functions. Menu.-driven. 

For VIC or 64: TOTL LABEL 2.0 $20.00 
KEYWORD CROSS REFERENCE Students and authors: keep track of 
reference noles and bibliographies. Quick reference by keyword. Requires printer. 

For VIC: RESEARCH ASSISTANT 2.0 $30.00 
For C-64: RESEARCH ASSISTANT 2.0 $35.00 

TIME MANAGEMENT Keep track of activities by date (and time). Screen inquiry 
by date. person. proJect. 56 different bar cllart formats available. 

For VIC: TOTL TIME MANAGER 2.1 $25.00 
For C-64: TOTL TIME MANAGER 2.6 $30.00 

BUSINESS ACCOUNTING Accounts receivable and peyable. Inventory and 
expense tracking. prinl invoices. statements. reports. Dlak only. 

For VIC and C-64: Inquire for prjce. 

SOFTWARE for VIC 20 * and 
COMMODORE 64 * 
QUALITY at a price that 's 

music to your ears! 

ANNOUNCING THE 
ONE MEGABYTE 

, k _" ... DISKETTE 

.. 11 • \ 
A Revolutionary New 
Concept in User Support 
-A solt-sectored novelty 
pillow no serious computer 
user should be without. 
$25.00 including full 
documentation! 
Mail Orders : Send check or. 
money order (Calif. residents 
add 6% sales lax) to: 

TOTL 
software inc. 

All programs WOllot w'th Olsk andlOf tape. adaptable tor 40 Of 80 cotumn 
lorma!s and most printers VIC programs requue minimum BK expans,on 

Look for TOTL Software at the 
San Francisco Computer Faire, March 18-20. 
(Be sure to specify machme when ordering) 

1555 Third St., Walnut Creek, CA 94596 • -=- Call (415) 943-7877 

• VIC 20 and COMMODORE 64 are 1radema rks of Commodore Business Machines. 



If you made no error in the procedure outlined

above, you should be able to list the whole pro

gram with both parts together. Appending can be

a very powerful programming aid, since it allows

you to develop several sets of subroutines and

then later on lets you patch them into a main pro

gram at will.

Why not create a library of frequently used

subroutines (that: shuffle cards, round off num

bers, accept INPUT in a special way, anything

you use in lots of different programs)? Simply use

high line numbers for the subroutines (50000 and

up) and then use this technique to add them pain

lessly to your main programs. ®

PIP ENTERPRISE
CUSTOM COMPUTER EXPANSION CHASSIS

PRESENT THE ULTIMATE IN EXPANSION AND COOLING CHASSIS

ALL OF THIS IN A FINE PIECE OF SOLID HARDWOOD FURNITURE

• FAN IS IMPEDANCES
PROTECTED AND OF
THE HIGHEST QUALITY

• TOTALLY FUSED
PROTECTED

• SOLID HARDWOOD +
HARDWOOD PLYWOOD

• NO PRESS BOARD
• COOL AIR IS BLOWN

THROUGH AND
FILTERED. LIKE ON

MAIN FRAME
COMPUTER

• THE PRICE AT

RIGHT IS FOR THE
CABINET SHOWN

WE ALSO WILL BUILD
CUSTOM TO SUIT
1 TO 8 DISK DRIVES

BASIC WOOD
■OAK"

■ SK

jimi ins oh dp

DRIVE

COMPUTER

KEYBOARD

SOLID

HARDWOOD

SIDES

AVAILABLE FOR IHE

VIC-JO CDUM 6J

mm (no apple

PRICES START
AT

$189-95

CALL FOR INFOH

AT 1-7 14-527-8264

HOURS W tluu S

a oo A M meooPM

SUHOtY BOOlo I OO

SHIPPING

COST NOT
INCLUDED

PAT PENDING

LUNA
SOFTWARE

LUNA SOFTWARE has

now available for im

mediate delivery a

diverse line of software

for the Commodore

64™ and Vic 20™. Call
us today for a com

plete look at our pro

grams.

DISKETTES & CASSETTES FOR THE

COMMODORE 64™AND VIC 2O'

P.O.Box 26922 • San Jose, CA 95159-6922

Apropos introduces

The only RAM your VIC-20® will need
FEATURES

A FULL 27K bytes. (Added to VICs 5K)

Fully switchable in sections, (may

be used with SuDer Expander and

games, and other plug-ins

Built in reset button.

Fuse protected.

Totally self contained

2 extension connectors

for any device normally

plugged into the expansion port

Very tow power useage

High reliability, gold plated connectors

THIS SUPERB PLUG-IN GIVES YOUR VIC-20

REAL POWER AND EXPANDABILITY

FOR ONLY $1 65.00
6 monih parts and labor warranty

WE SERVICE WHAT WE SELL

TO ORDER:

Send Check or Money Order For the Total, plus

Shipping: S2.00 (Software) or S4.00 (Hardware),

max S5.00. Calif residents add 6% tax.

Phone orders; CALL (805) 482-3604 24 HRS.

For credit card orders, include all information on card.

Foreign orders, add S8.00.

All items shipped from stock.

VIC-20 is a registered trademark of Comodore Business Machines, Inc

"HAPROPOS TCCHNOIOGU

SOFTWARE

DR.FLOYD

Psychoanalysis by

computer? - well,

not quite, but Dr.

Floyd will carry on

a conversation with you

using psychoanalytic techniques

giving the appearance of artificial

intelligence. Requires 16K or more.

$12.95

WORD PLAY

Includes: "Jargon" - a jargon word

generator. "Animal" - a fun game

where the player teaches the com

puter about animals. "Story" - the

computer writes stories using the

players input names, places, etc.

"Haiku" - the computerwrites HAIKU

like poetry. Requires 16K or more.

S12.95

All software is on high quality casseltes

and is replacement quaranteed.

DEALER INQUIRIES WELCOME

Camarillo, CA 93010

350 N. Lantana Ave.. Suite 821

J GemTech
.aboratories

Effective software and peripherals

for microcomputers

UNIVERSAL LABORATORY INTERFACE - ;.■,.■■..■

dition to any research or instructional laboratory, the ULI pro

vides 5traightforward connection of eiperimenral apparatus lo

micros. ULI features two \7 bit tinning outputs, two 12 bit

analog inputs, one B bit digitol output port and one S bit digital

input pori Access from BASIC is simple without POKEsor PEEKs

Existing <Y recorder; con be used as dig tal plotter), and

oscilloscopes as hi-res graphics displays usng included soft

ware. Available for PET'CBM and soon for Commodore 64.

1750.00

GRADEPRO — More then an averaging program. GRADEPRO

is a fle'ible grade processor It performs strcight and weighted

overages permits counting lowest score less, ond Calculates

class averages and standard demotions on each test. GRADEPRO

generate', bar graphs of grade distributions and allows easy

storage and retrieval of files on disk or tope Classes can be ar

ranged alphabetically or by score on any toil. PROGRESS

REPORT Istlers ore generated AUTOMATICALLY!> Availoble for

PET/CSM32K, VIC16K. Commodore 64. TRS-BO 48K. and soon

for Apple 48K. 125.00

BIBLIOGRAPHER - An inde> card-type filing system for up

to 350 bibliographic references per disk. References may be

recalled liy on author's last name or a combmaton of up to 10

user-defined keywords. Search display is availoble on CRT or

printer or specific references may be transferred from CRT lo

printer during a search. Multiple file disks ore easily handled to

eipand capocity. Available for Commodore B032/4032 with

dual disk and Commocore 64 or Apple 48K with single disk.

S50.00

When ordering, specify computer and whether disk

or tape: Commodore disks available lor 1540, 1541,

2031, 2040. 4040 drives. Send order with check or

money art)er to:

GemTech Laboratories
731 Bundaberg Lane

Rural Hall, North Carolina 27045

If you made no e rror in the procedure outl ined 
above, you should be able to list the whole pro­
gra m with both parts together. Appending can be 
a very powerful programming aid , since it allows 
you to develop severa l se ts of subroutines and 
then late r on le ts you patch them into a main pro­
gram at wil l. 

Why not create a library of frequently used 
subrou tines (tha t: shuffle cards, round off num­
bers, accept I PUT in a special wa y, anything 
yo u use in lots of different programs)? Simply use 
high line numbers fo r the subroutines (50000 and 
up) and then use thi s technique to add them pain­
lessly to your main p rogra ms. © 

U lP ENTERPRISE 
CUSTOM CO MPUTER EXPANSION CHASSIS 

iIi " CA "' S~I. 
ANA"~' ''' CA 112110' 

PRESENT THE ULTIMATE IN EXPANSION AND COOLING CHASSIS 
ALL OF TH IS IN A FINE PIECE OF SOLID HARDWOOD FURNITURE. 

e FANISI MPEOANCES 
PROTECTED AND OF 
THE HIGHEST QUALITY 

- r OTAL LYFUSEO 
PROTECTED 

- SOLID HARDWooO + 
HARDWOOD PLYWOO~ 

e ND PRESS BOARD 
- COOL AIR IS BLOWN 

THROUGH AND 
FilTERED. LIKE ON 
MAIN FRAME 
COMPUTER 

_ THE PAICE AT 
RIGHT IS f OR THE 
CA BINET SHOWN 
WE ALSO WILL SUllO '" 
CUSTO M TO SUIT 
1 TO 8 DISK DRIVES 
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Apropos introduces OO£mA]~ 
The only RAM your VIC-20® will need 

FEATURES 

• A FULL 27K byles. (Added to VICs 5K) 
• Fully switchable in sections. (may 

be used with Super Expander and 
games, and other plug-ins 

• Built in reset button. 
• Fuse protected. 
• Totally self contained 
• 2 extension connectors 

for any device normally 
plugged into the expansion port 

• Very low power useage 
• High reliability, gold plated connectors 

THIS SUPERB PLUG·IN GIVES YOUR Vle·20 
REAL POWER AND EXPANDABILITY 

FOR O NLY $1 65.00 
6 month parts and labol warranty 
WE SERVICE WHAT WE SELL 

TO ORDER: 
Send Check or Money Order For Ihe Total, plus 
Shipping : S2.00 (Software) or S4.00 (Hardware), 

max S5.00. Cal if. residenls add 6% lax. 
Phone orders: CALL (805) 482·3604 24 HRS_ 

For credit card orders, include all inlormation on card. 

~ Foreign orde rs, add S8.00. tB l 
~ All item s shipped Irom stock. 

SOFTWARE 
DR. FLOYD 

Psychoanalysis by 
compu te r? - well, 

not quite, but Dr. 
Floyd will carry on 

a conversation with you 
using psychoanalytiC techn iques 

giving the appearance 01 artificial 
intelligence. Requires 16K or more. 
$12.95 

WORD PLAY 
Includes: "Jargon" • a jargon word 
generator. "Animal" - a fun game 
where the player leac hes the com­
puter about animals. "Story" - the 
compu ter writes stories using the 
players input names, places, etc. 
"Haiku" - the computer writes HAIKU 
like poetry. Requires 16K or more. 
$12.95 

All software Is on high Qualily cassettes 
and is replacement Quaranteed. 

DEALER tNQUIRIES WELCOME 

VIC.20 is a registered trademark of Comodore Business MaChines. Inc. Camarillo , CA 93010 

APROPOS TECHNOlOGY-_....;3;;;,;50;,;;N,;.;. "';;."...;"."...;,._.,_ ..... 5_""_" 8_2'_ 

UHIVl RSAL LABORATORY INTERFACE - An fUenl ial ad· 
diliOfl la any reSeQr,h or inSlruc: tiooollaboroloty. the Uti ~o­
vides sl raignllOl"Ward COfInKliOfl of elpefimtntal opporolus 10 

micros. Uti feolures two 12 bil analog O<.ITpo.rls . two 12 biT 
onalog inpuTS. one 8 biT digital ou tpuT porI ord one 8 bil digilal 
inpu l port . /u:ceH from 8ASIC is simple . ithou t POKh or PEEKs. 
h 'lIing ,"V tKotderl can be used 01 dig 101 plollefl . ond 
OS(iIlOS(OJII!I 01 hi-rei grophin dil!»ayl 1I\""!iJ included 10fT­

ware. AVoJilable fot PET / CBM. ond 100II for Commodore 64 . 

S750.00 

GRADIPRO - Mote Ilion on averaging ~cgram. GRADEPRO 
is II fletible grade proceHot. II peffotms slreight end weighted 
everagn, pefmilS cCM.Inting lowell score lell . and calculates 
claH aVei"0ges end standard devialiOt"ls on each Tell . GRAOEPRO 
generalel bar graphl 01 grade dillrjbuliOflI. and allows eQsy 
lIoroge and retri~vol 01 liles on disk ot lOpe. Clonu coo be or· 
rall9ed olphobet'colly or by score on any lell. PROGRESS 
REPORT I!trers are genero ted AUTOMA TICAllY !! Available lor 
PET ICBM 32k. VIC 161(. , Commodore /14 , TRS·aO 4BK . and loon 
lot Applf 48K . \25.00 

BIBLIOGRAPHER - An iode. cord·type filing syllem for up 
to 350 bibliogro p~ic reference! per dis~ . Referencel may be 
rKolied by on ouThor's 1011 name or a combioclon of up to 10 
uler·defiM"d Iceywords. Stor(h display is ovoiloble on CRr or 
printei" or specific refe'ences ma y be Transferred frGIII CRT 10 

~in t er dur'ng a leorch. Mulliple lile dillel art eolily hclnclled to 
expand capaci ty . Avoi'loble lot Commodore aI)321 4032 with 
dual dilk and CorMlClC!are 64 ot App le 48K wiTh Stngle disle . 

SSO.GO 

When drdering, specUy computer and whether disk 
CIT' tapel Commodore disks avollobte for 1540, 1541, 
2031,2040,4040 drives. Send order with check or 
moneylorder 10: 

GJmTech Laboratories" 
I 731 Bundaberg lane. 

Rural Hall, North Carolina 27045 



VIC-20"
Personal Computer $179 95

RS232C Interface 39.95

Printer 334.95

Datasette 67 50

Disk Drive 349.95

Expansion Module 139.95

Joystick 9.95

Game Paddles 19 95

Telephone Modem 99 95

Terminal 40 29 95
n output of information received through ine modem

VIC 3K Memory Expander Cartridge 34.95
Plugs directly into tne VIC's expansion pori Expands to BK RAM total

VIC-1110 VIC 8K Memory Expander Cartridge 52.50
8K RAM expansion cartridge plugs directly into the VIC

VIC-1011A RS232C Terminal Interface 39.95
Provides interlace between trie VIC-20 and RS232 telecommunications modems

Connects to VIC's user par!

CM 16K Memory Expander 89.95

CM 24K Memory Expander 110 95

CARDBOARD 6 S87 95
xpaision interface far the VIC-20 Allows expansion to 40K or accepts up to Sin

games Ma/ be daisy chained tor more versatility

CARDBOARD 3 S29 95
Economy expansion interlace lor me VIC-20

CARD "?■■ CARD/PRINT $79 95
Universal Centronics Parallel Printer Interface for tne VIC-20 or CBM-6-J Use an
Epson MX-80 or OKIDATA or TANDY or |ust about any other

CARDETTE S39 95
Use any standard cassette player -recorder with your VIC-20 or CBM-64

CARDRITER S29 95
A light pen with sn good programs to use with your VIC-20 or CBW-6J

BUSINESS & HOME APPLICATIONS FOR VIC-20"

CW-107A Home Calculation Program Pack

CPV-31 Data Files - your slorage is unlimited

CPV-96 Household Finance Package - 10 keep records oi an
your household expenses

CPV-208 Bar-Chart - display your numerical data

CH Turtle Graphics - learn programming

CH VIC Forth - is a powerlul language lor 3ASIC programming

CH HES MON - is a 6502 machine language monitor with
a mini-assembler

CH HES Writer - linio-saving word processing tool

CH Encoder - keep your personal records away from prying eyes

CT-21 Statistics Sadlstics - statistical analysis
CT-121 Total Time Manager 2.0 - creates personal or

business schedules

CT- 1 24 Totl Label - a mailing list ana label program

CT-125 Totl Text BASIC

CT-1 26 Research Assistant - keep track of reference data

CT-140 Totl Text Enhanced

CM-152 Gralix Designer - design graphic characters

CQ-5 Minlmon - allows you lo program, load. save, or execute
machine language programs

CT-3 Order Tracker

CT-4 BllSineSS Inventory - to maintain record of inventory

CPV-210 Bidder

CPV-217 Cash FlOW Model - Determine cash Now

CPV-220 Client Tickler

CPV-221 Club Lister

CPV-224 Depreciator

CPV-236 Investment Analyst - keep track of investments
and investment opportunities

CPV-251 Present Value

CPV-269 Super Broker

CPV-270 Syndicate' - calculates whether to buy oi sell

CPV-274 Ticker Tape - maintains investments profile

CPV-276 Un-Word Processor - screen editor

CPV-286 Phone Directory - never lose a phone number again

CS- 1 11 Checkbook - home ' utility" program

CPV-294 Calendar My Appointments - print a calendar
for every month in any year

CPV-296 The Budgeter - place your personal finances in order

CPV-327 HESCOM - transfers data and programs bidireclion-
ally between VICs at three times the speed of a disk drive

CPV-328 HESCOUNT - monitors program execution

CHV HESPLOT - Hi-res graphics subroutines

CPV-367 Conversions - figures, volume, length, weight area
and velocity to all possible configurations

CC The Mail - you' complete mail program Cassette

Disk

CS Home Inventory - lists your home belongings

CS Check Minder - (V-20 & 64)
keep your checkoooti Ihe right way

CS General Ledger - a complete general ledger

$48.95

14.95

30 95

8.95

34.95

49.95

34 95

34.95

34.95

14.95

15.95

13.95

15.95

17.50

29.95

12.95

13.95

15.95

15.95

13.95

12.95

16 95

13.95

9.95

12.95

10.95

12.95

13.95

14.95

16.95

9.95

14.95

14.95

12.95

40.95

19.95

12.95

7.95

24.95

29.95

17.95

14.95

19 95

BUSINESS & HOME APPLICATIONS FOR C-64
CHC-504 HES Writer - word processor $39 95

CHC-503 Turtle Graphics II - utilizes the full graphics oi your 6« 49.95

CHC-502 HESMON - machine language monitor w mim-assembler 34.95

CHP-102 6502 Professional Development System 29 95

CFC Data Files - a management program 27.95

MANY MORE PROGRAMS FOR YOUR 64 & 20

VIC-1211A

COMMODORE SOFTWARE
VIC-20 Super Expander S57 99

Everything Commodore could pack into one cartridge - 3K RAM memory e«pansion

higti resolution graphics plotting, color, paint and sound commands Grapnic. lex!
multicolor and music modes 1024*1024 dot screen plotting All commands may be

typed as new BASIC commands or accessed by hitting one Of the VIC's special

lunctionkeys Includes tutorial instruction book Excellent tor all programming levels

ViC-1212 Programmer's Aid Cartridge S45.99
More lhan 20 new BASIC commands help new and experienced programmers

renumDer trace and edit BASIC programs Trace any program ime-by-lme as it

enccutes pause 10 edit Special KEY command lets programmers reOefine function

keys as BASIC commands, subroutines or new commands

VIC-1213 VICMON Machine Language Monitor S48.99
Helps machine code programmers write fast efficient 6502 assembly language

programs Includes one line assembler/disassembler

GAMES FOR YOUR VIC-20®
CCS Cribbage S14.95

CCD Motor Mouse 12.99

CW-1901 Avenger Cart. - an invasion of space intruders 24.95
and you're the VIC ' Avenger"

CW-1904 Superslot Cart. - greai music and sound effects' 24 95

CW-1906 Super Alien Cart.- you re trapped m amaze 24.95

CW-1907 Jupiter Lander Cart. - pilot your Jupiter Lander1 24.95

CW-1908 Draw Poker Cart. 24.95
CW-1909 Midnight Drive Cart. - authentic night driving 24.95

CW-1910 Radar Rat Race 24.95
CW-1911 Sky Falling 24.95
CW-1912 Mole Attack - a colorful cartoon action game 24.95

CW-1913 Raid on Ft. Knox - try to escape the guards 24 95

CW-1914 Adventure Land - Formerly available only on larger. 31.95
more expensive computers All Adventure games are decoded tc

talk on ihe Type N Talk voice synthesizer (available from VOTRAX)

CW-1915 Pirate Cove Adventure- Yo.fio.no. 4 a botiie of rum 31.95

CW-1916 Mission Impossible Adventure

CW-1917 The Count Adventure- trapped m Dracuias castle 31.95
w.th 3 days to find and destroy the vampire

CW-1918 Voodoo Castle Adventure - you have to free 31.95
Count Yorga from a curse

CW-1919 Sargon II CheSS - seven challenging play levels 31.95

CW-1923 Gorf - iThe smash-hit arcadegame1) 31.95

CW-1924 Omega Race - the ultimate space game 31.95
CW-1937 SeawOll — an explosive Bally Midway arcade "classic" 24.95
CH-G202 Maze Ol Mikor - adventure-packed game with 15.95

stunning graphics

CH-G2C3 Tank Wars 15.95
CH-G205 Pinball 1345
CH-G206 Simon ■ It gets lougher as you gel better Great for 13.45

kids ot all ages

CH-G207 Fuel Pirates 13.45

CH-G209 Laser Blitz 15.95

CH-G210 Tank Trap 15.95

CH-G211 Concentration 13.45

CH-G212 Dam Bomber- pilot your plane, avoid enemy fire

CH-C307 ShamUS - search room after room for the Shadow- 34.95
eluding androids, two levels of intense arcade action

CH-C308 Protector 36.95

CPU-79 Breakout 7.95

CPU-85 Hangman- unbelievable graphics and sound 9 95

CPU-87 Memory- vie challenges your memory 9.95

CPU-88 Match - hand ana eye coordination 7 95

CPU-89 Monks - a devilish game of logic 7 95

CPU-108 Bomber- you must decide who you want to fly (or. 9.95
men pick a target and your e*penence level

CPU-109 Amok- inehaiisot Amok are populated by robots that 20.95
obey one instruction - get the intruder

CPU-153 Tank VS. UFO - me tank is moving back and form 9.95
along the oase. shoot :he UFO before it snoots you

CPU-194 Snakman - PacmanfortneVIC 14.95

Defender on Tri - you re the pilot of tne experimental ship. Defender 1 7 95

3-D Man - Ilia popular arcade game, requires 3K 1 7.95

Exterminator - a game lull of bugs 20.95

GAMES FOR YOUR 64
CCS Cribbage

CFC Flight 64 - what a program1

CFC Spright Generator

Mastermind

Star Trek

Black Jack

Tic-Tac-Toe

Backgammon

Maze 64

$17.95

Cassette 14.95

Disk 16.95

Cassette 15.95

Disk 17.95

.4) 19.95

9.95

11 95

7 95

14 95

15.95

Prices subject to change.

TO ORDER

PO Box 18765

Wichita, KS 67218

(316) 684-4660

Personal checks accepted (Allow 3 weeks)

or C.O.D. (Add $2) Handling charges $2.00

VIC-20" is a registered trademark oi Commodore
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I 
1I·llle[]il1~U SENSEI: .1· 

VIC-20® 
VI C-20 · Personal Computer 
VI C- 10 li A RS232C Inte rface 
VI C- ISI S Print e r 
VI C -1 530 Datasetle 
VI C - J540 Disk Drive 
VIC-1 0 1O Expansion Module 
VIC- 13 11 Joystick 
V1C- 13 12 Game Paddles 
V1C-1600 Telephone Modem 
CM- 151 Terminal 40 
Prcouces 40 column oulpul 0 1 rn lormatlon recelvee Inrougn Inc moaem 

5179.95 
39.95 

334.95 
67.50 

349.95 
139.95 

9.95 
19.95 
99.95 
29.95 

VIC- 1210 , VIC 3K Memory Expander Cartridge 34.95 
Plugs d"ectly ,nto Ine VIC'S expanSIon port f!:x pands 10 8K RA M !Olal 
VIC- 1110 VIC BK Memory Expander Cartrldge 52.50 
8 K RAM expansIon cal tlldge plugs ollectly "'1 0 Ine VIC 
VIC- 10l lA RS232C Terminal Interface 39.95 
PrOVIdes "' tertace between Ine VIC-20 and R$232 telecommunlcallons modems 
Connects to VtC's usel por t 
CM 16K Memory Expander 
C M 24K Memory Expander 

89.95 
110.95 

CARDBOARD 6 5B7.95 
An expans,on Inte, lace 10 1 Inc VtC·20 Altows expanSIon 10 J OK or acceOls UP to 5' . 
games May be daiSy cha,ned lor more versa!llrty 
CARDBOARD 3 52995 
Economy e~ panslon 100er tace lor tne VI C·20 
CARD "1" CARD/ PRINT $7 9,95 
UnIversal CCnlfonlCS ParaliC! Pllnler In terlace lor tne VIC-20 o. CBt.! ,SJ Usc an 
Epson " X·SO or OK IDA T A or T ANDY or JUSI aoout any Olner 
CARDETTE 539.95 
Use a n ~ slanaa,a cassette playe, recorder Wlln your VJC-20 or CBM·&: 
CARDRITER $29.95 
A Irgnl pen Wltll SIX gOOd programs to use wltn your VJC-20 or CBM·6.: 

BUSINESS & HOME AP PLICATIO NS FOR VIC-20® 
CW-l 07A Home Calculation Progra m Pack 
CPV-31 Data Files - your slorage IS unlrml tea 
CPV-96 Household Finance Package - 10 ~eep recordS 0 1 all 

your nousehold e~penses 

CPV· 20B Bar-Chart - dIsplay your numellcal da!a 
C H Turtle Graphics - learn plogrammlng 
CH VIC Forth - IS a po ... erlul language Jor 3ASIC programming 
CH HES MON - '5 a 6502 maChIne language monI tor w.th 

a minI-assembler 
C H HES Writer · Ilmc·savlng word p,ocesslng tool 
CH Encoder - keep your personal recoros away hom pryIng eyes 
CT -21 Statistics Sadlstlcs - slat,SI!Cal analvsls 
CT- 121 Total Time Manager 2.0 - crea tes personat 01 

bUSIness schedules 
CT - 124 ToU Label - a mallrng IoS I and label plogram 
CT - I 25 Toll Text BASIC 
CT- I 26 Research Assistant - ~eep Irack 0 1 relerence da ta 
CT-140 ToU Text Enhanced 
CM· 152 Grafix Designer - aeSlgn g.apn,c cnaracters 
CO -5 Minlmon - allows you 10 plogram. 10M. save or e_ecule 

maChIne language programs 
CT·3 Order Tracker 
CT-4 Business Invenlory - 10 malnlaln recaro oj Inventory 
CPV-21 0 Bidder 
CPV-21 7 Cash Flow Model - oeterm'ne casn /low 
CPV-220 Client Tickler 
CPV-221 Club Lister 
CPV-224 DepreCiator 
CPV-236 Investment Analyst - keep track oJ rnvestments 

ana InveSlmenl oppOrtun.llles 
CPV-25 1 Pmsent Value 
CPV-269 Super Broker 
CPV-270 SyndIcator - calculates wnether to buy or sell 
CPV-274 Ticker Tape - maIntaIns InvestmenlS prolr le 
CPV-276 Un-Word Processor - screen eallor 
CPV-2B6 Phone Directory - never lose a PhOne number again 
CS- ll1 Checkbook - hOmo "utlllly" program 
CPV·294 Calendar My Appointments - prrnl a calendar 

lor eve.y montfl ,n any year 
CPV-296 The Budgeter - place your pe/sonal trnances In order 
CPV-327 HESCOM - translers oata ana programs b,allectlon· 

ally oe tween VICs at Inlee I,mes 1M speed 0 1 II d.sk orrve 
HESCOUNT - mOnl tols program execullOn 
HESPLOT - HI-res graphICS subloul,nes 
Conversions - lIgures. volu me. lenglll we.gnt area 
and velocl ly 10 all pOSS'ble conlrgurilitons 

CPV-32B 
e HV 
CPV-367 

ee 
es 
es 
es 

The Mall - your complete mall p.og.am 

Home Inventory - IrSls you. nome oelong,ngs 
Check Minder - (V-20 & 64) 
, eep your cneCkOOOk Ine "gnl way 
General Ledger · a complele general teager 

Casselle 
Disk 

$4B.95 
14.95 
30.95 

B.95 
34.95 
49.95 
34.95 

34.95 
34.95 
14.95 
15.95 

13.!=l5 
15.95 
17.50 
29.95 
12.95 
13.95 

15.95 
15.95 
13.95 
12.95 
16.95 
13.95 
9.95 

,12.95 

10.95 
12.95 
13.95 
14.95 
16.95 
9.95 

14.95 
14.95 

12.95 
40.95 

19.95 
12.95 
7.95 

24.95 
29.95 
17.95 
14.95 

19.95 

COMMODORE SOFTWARE 
VI C-1 211 A VIC-20 Super Expander $57.99 
Eve'ylrl,ng Commodore could pack onto one cartlloge · JK RAM memory e~pans,on 
I'lOg t! reSOlul,on grapn,!:s plon ,ng COlO ' , paInt and sound commanos Glllo'''!:.lext 
mul1,COlor ano muSIc modes 1 02~ x l02': oat SCleen plOUln9 AU commandS may be 
typeo as new BASIC commanos Q' acccsse(l tly nllllng one or H'e VIC s speCIal 
lunctlon keys Includes lutOllal InSirucuon book Excellent10r all prog.ammlng levels 
VIC -1 2 12 Programmer's Aid Cartridge $45.99 
Mo' e InaI' 2Q new BASIC commanas help new and expef<enCed programme.s 
.enumoel Irace and call BASIC programs Trace any progl<lm Irne·py-Irne as It 
executes pause 10 edI t Spec,at KEY command Ic ts programmers reeehne lunct.on 
~ ev s as BA SIC commands. suProut,ne5 or ncw comm~nas 

VI C- 12 13 VICMON Machine Language Monitor $4 B.99 
Helps macn,ne cooe programmers Wil le laSI cH'c'enl 6~2 l'I~sembly language 
progl1tms InCludes one lone assembler/dIsassembler 

ees 
ceo 
CW· 190 1 

GAMES FOR YOUR VIC-20® 
Cribbage 
Motor Mouse 
Avenger Cart. - an invaSIon 0 1 space ,ntruae's 
and you·'e tne VIC "Avenge." 

$14.95 
12.99 
24.95 

CW- 1904 
CW-1906 
CW-1907 
CW· 1908 
CW-1909 
CW- 191O 
CW- 1911 
CW-1912 
CW-19 13 
CW-191 4 

Superslot Cart. - greal mus,c and sound ettects' 24.95 
Super Alien Cart. - you ',e trapped In a maze 24.95 
Jupiter Lander Cart. - p,lot your -JupIter Lander" 24.95 
Draw Poker Cart. 24 .95 
Midnight Drive Cart. - aUlnenllc nIght arr . ,ng 24.95 
Radar Rat Race 24.95 
Sky Falling 24.95 
Mole Attack - a color/ul "cartoon aCI,OO" game 24.95 
Raid on Ft. Knox - Ify to escape tne guards 24.95 
Adventure Land - Formelly avaIlable only on largel. 31 .95 

CW-1915 
CW·1916 
C W-1917 

more expenSIve com;)ulerS All AdvenlUre games are oecodee te 
-ta lk" on the Type N Talk vOIce syntheSIzer (avallabte hom VOTRAXI 
P irate Cove Adventure - Yo. ho. no. & a DOnie 0 1 lum 31 .95 
Mission Impossible Adventure 31 .95 
The Count Adventure - trappeO ln D.acula·s castle 31 .95 

CW- 1918 

CW- 1919 
CW·1923 
CW·1 924 
CW-1937 
CH-G202 

CH-G203 
C H-G205 
CH-G206 

CH-G207 
CH-G209 
CH-G21 0 
CH-G211 
CH-G21 2 
CH-C30 7 

wltn 3 days to Irnd and deslroy tne vamp"e 
Voodoo Castle Adventure - you nave 10 hee 
Counl Yorga Irom a curse 
Sargon II Chess - seven chaHenglng play levels 
Gorl - (The smasn-hlt arcade game' l 
Omega Race - tne uUlmale space game 
Seawoll - an explOSIve Bally MIdway alcade "Classic" 
Maze of Mlkor - advenlure-packeo game wlln 
s!unnrng graphICS 
Tank Wars 
Pinball 
Simon· II gets lougner as you gel beHer 
k.ds 01 an ages 
Fuel Pirates 
Laser Blitz 
Tank Trap 
Concentration 

Great tor 

Dam Bomber - pliol your plane. avo.d enemy IIII.' 
Shamus - sealch room aIle' room lor Inc SnBaow­
eludIng analOlas. Iwo levels 0 1 .nlense a'cade aChon 

C H-C30B Protector 
CPU-79 Breakout 
CPU-85 Hangman - unbelIevable graphICS and sound 
CPU-87 Memory - VIC cnanenges you. memory 
CPU-B8 Match - nand ana eye coordrniluon 
CPU-89 Monks - a aevllrsh game 0 1 logIC 
CPU- l OB Bomber - you must decloe who you wal'l to Ity tor. 

tnen pIck a largel ana your expcllence level 
C PU-109 Amok - tne hallS 0 1 AmO, are poputalOrl b~ 'OOOtS Inat 

Otre ~ one InStruChon • gel tile Inl ruaer 
CPU- 153 Tank 'Is. UFO - tne lank IS moving bac, ana loftn 

along tile base. SIlOOl tile UFO Detore It snoots you 
CPU - 194 Snakman - Pacman lor Ihe VIC 

31 .95 

31 .95 
31.95 
31.95 
24.95 
15.95 

15.95 
13.45 
13.45 

13.45 
15.95 
15.95 
13.45 
13.45 
34.95 

36.95 
7.95 
9.95 
9.95 
7 .95 
7.95 
9.95 

Defender on Trj - YOU're Ihe pI lo t ot Ine experrmental Sh.p. Delender 
3·D Man - Ine Popular arcade game. requlles 3K 

20.95 

9.95 

14.95 
17.95 
17.95 
20.95 Exterminator - a game lun of bugs 

GAMES FOR YOUR 64 
CC S Cribbage 
CFC Flight 64 - wlla! a program' 

CFC Sprlght Generator 

Mastermind 
Star Trek 
Black JaCk 
Tic-Tac-Toe 
Backgammon 
Maze 64 

Prices subject to change. 

$17.95 
Cassette 14.95 

Disk 16.95 
Cassette 15.95 

Disk 17.95 
. ~ J 19.95 

9.95 
11 ,95 
7.95 

14.95 
15.95 

rOORDER: 

~z BUSINESS & HOME APPLICA TlONS FOR C5-3694.95 P.O. 8o, '8765 Iffi) ~ ~ 
C HC-504 HES Writer - wora p'ocessor Wichita. KS 67218 ".,~ 

Z
Jl C HC- 503 Turtle Graphics II - utlhles tile lu ll graphICS 01 yovr SJ 49.9 5 (316) 684.4660 JJ 
IJ CHC-502 HESMON - maCh",e language mOMor w m'nl-assembler 34 95 ~ a CHP- 102 6502 Professional Development System 2995 Personal checks accepted (Allow 3 weeks ) , ! m eFe 0.1. F,I .. - • m'"",m,"' ",,<om 2795 0' COD (Add S2) Handling c""ge, S2.00 Z 

~~~~: ~=~~o_~ ~~~~:~~~~~~~~~~_:~:o -.::~:~:r::::::~:;::: :.~~~~-s~ 



-Bit Atari Music
Fred Tedsen

Did you know that you can improve the tuning of your

Atari's notes and extend its range dramatically? Nor

mally you can only choose between 256 notes with the

ordinary SOUND command. These subroutines let you

have more than 65,000 frequencies to make music that's

more precise and more pleasant to hear.

As I listened to my Atari play a new song that I

had entered from a magazine listing, I could hear

that some of the notes were not quite right. The

music extended into the third octave above middle

C, and though the tune was recognizable, some

of the notes were off pitch enough to make listen

ing to the tune unpleasant. I decided that it was

time for me to investigate 16-bit music. What I

discovered was not only that the accuracy of the

notes could be improved dramatically, but also

that thp effective range could be more than dou

bled.

How SOUND Works

Before we discuss 16-bit music, let's take a look at

what is happening when we use the SOUND

statement or in other words, eight-bit sound, in

Atari BASIC. The following registers in the POKEY

chip are used for sound generation:

AUDFl (53760) - Audio Frequency Register 1

AUDC1 (53761) - Audio Control Register 1

AUDF2 (53762) - Audio Frequency Register 2

AUDC2 (53763) - Audio Control Register 2

AUDF3 (53764) - Audio Frequency Register 3

AUDC3 (53765) - Audio Control Register 3

AUDF4 (53766) - Audio Frequency Register 4

AUDC4 (53767) - Audio Control Register 4

AUDCTL (53768) - Audio Mode Control Register

The audio control registers are used to set volume

(low order four bits) and sound content (high

order bits). Thus there are 16 different volume

settings and a variety of sounds available. For this

discussion we are concerned only with pure tones,

corresponding to SOUND x,x,10,x.

2M COMPUTE! March 1983

The audio frequency registers are used to

control the divide by "N" circuits. These circuits

use the contents of the frequency registers to di

vide a "clock" frequency to produce different

output frequencies. Since they are one-byte regis

ters, they are referred to as eight-bit dividers. The

output frequency is determined by the formula

F0 = F/(2x(AUDF + 1)), where F is the clock fre

quency and AUDF the value in the audio fre

quency register. With a normal clock rate of

64KHz(or more exactly 63,921 cycles per second),

the frequency range is about 125Hz to 32KHz.

The effective range for music is limited to

about four octaves. This is because the tuning

accuracy of notes being reproduced becomes

progressively worse as the frequency gets higher.

Figure 1 illustrates this very clearly. It shows how

far out of tune, measured in "cents," each note in

the four octave range is. (A cent is l/100th of a

half-step. A sound which is 50 cents sharp or flat

is exactly half-way between two notes.) Notes

which are less than ten cents out of tune are usu

ally acceptable, though two notes played together

could sound bad if their combined inaccuracy is

too large. For example, if you play a note which is

eight cents flat followed by a higher note which is

eight cents sharp, the second note will probably

sound out of tune.

Tuning inaccuracy results from having a lim

ited number of values to use as dividers. With ^n

eight-bit divider, only 256 unique frequencies can

be reproduced. The A note in the fourth octave

should be 440 cycles per second. To reproduce

this note on the Atari, the number 72 is used as a

divider. The resulting frequency is 437.8Hz, which

is 8.6 cents flat. If instead we use 71 as a divider,

the output frequency is 443.9Hz. This note is 15.3

cents sharp and is obviously a poorer choice than

the note using 72. The choices become more re

stricted as the notes gel higher. For the A note in

the sixth octave, for example, 17 produces a note

which is 15.3 cents sharp, while 18 produces a

note 78.4 cents flat (closer to G# than A).

16-Bit Atari Music 
Fred Tedsen 

Did YO Il blOw thnt YOIl call i/ll prove the tlllling of YOllr 
Atnri's 1I0tes nnd extwd its rnllgedrn/llnlically? Nor­
/IInlly you cnll only choose betweell 256 1I0tes with the 
ordillary SOUND cOllllllnlld. These slIurolltilles let YOIl 
hnve /IIore thnll 65 ,000 freq llellcies to /IInke /II usic that's 
/IIore precise nlld Il lOre plensnll t to I,enr. 

As [ listened to my Atari play a new song that [ 
had entered from a magazine li sti ng, I could hear 
that some of the notes were not qui te right. The 
music ex tended into the th ird oc tave above midd le 
C, and though the tune was recognizable, some 
of the notes were off pitch enough to make li sten­
ing to the tune unpleasant. I decided that it was 
time for me to investigate 16-bit music. Wha t I 
discovered was not only tha t the accuracy of the 
notes could be improved dramatically, but a lso 
that th p effecti ve range could be mo re than dou­
bled. 

How SOUND Works 
Befo re we d iscuss 16-bit music, let' s take a look at 
w ha t is happening w hen we use the SOUND 
sta temen t or in othe r words, eigh t-bit sound, in 
Atari BASIC. The fo ll owing registe rs in the PO KEY 
chip are used for sound gene ra ti on: 

AUDFl (53760) - Aud io Frequency Register 1 
AUOCI (53761) - Audio Contro l Regis ter 1 
AUOF2 (53762) - Audio Frequency Register 2 
AUOC2 (53763) - Audio Control Regis ter 2 
AUOF3 (53764) - Audio Frequency Regis ter 3 
AUOC3 (53765) - Audio Contro l Regis ter 3 
AUDF4 (53766) - Audio Freque ncy Reg is ter 4 
AUOC4 (53767) - Audio Control Register 4 
AUOCTL (53768) - Audio Mode Control Register 

The audio control registers are used to se t volume 
(low orde r fo ur bits) and sound conten t (high 
orde r bits). Thus there are 16 di fferent volume 
settings and a variety of sounds ava ilable . For this 
discussion we a re concerned only w ith pure tones, 
correspondi ng to SOUND x,x, lO,x. 
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The audio frequenqy registe rs are used to 
control the di vide by "N" circu its . These circuits 
use the contents of the frequency regis ters to d i­
vide a " clock" frequency to p roduce different 
ou tp ut frequencies. Since they a re one-byte regis­
ters, they are referred to as eight-b it d ividers . The 
outpu t frequency is dete rmined by the form ula 
FO = F/(2x(AUDF + 1)) , w he re F is the clock fre­
q uency and AUDF the va lu e in the aud io fre­
q uency reg is ter. With a normal clock rate of 
64KHz(or more exac tl y 63,921 cycles per second), 
the freq uency range is abou t 125Hz to 32KH z. 

The effective range fo r music is limited to 
about fo u r octaves. This is because the tu ning 
accu racy of notes being reproduced becomes 
p rogressively wo rse as the frequency gets higher. 
Figure 1 illustrates this very clea rly . It shows how 
fa r ou t of tune, measured in "cents," each note in 
the four octave range is . (A cen t is 1II00th of a 
ha lf-step. A sound which is 50 cents sharp or flat 
is exactly half-way betwee n two notes .) Notes 
w hich a re less than ten cents ou t of tune are usu­
ally accep table, though two notes p layed together 
could sound bad if their combined inaccu racy is 
too large . For example, if yo u play a note which is 
eigh t cen ts fl at foll owed by a higher note w hich is 
eigh t cents sharp, the second note w ill probably 
sound out of tune. 

Tuning inaccuracy results fro m having a lim­
ited number of va lues to use as d ividers. With an 
eigh t-bit d ivider, onl y 256 unique frequencies ca n 
be reprod uced. The A note in the fo urth octave 
should be 440 cycles pe r second. To reproduce 
thi s note on the Ata ri, the num ber 72 is used as a 
di vide r. The resulting frequency is 437. 8Hz, wh ich 
is 8.6 cen ts fl at. If instead we use 71 as a di vider, 
the outpu t frequency is 443. 9Hz. This note is 15.3 
cents sha rp and is obviously a poorer choice than 
the note using 72. The choices become more re­
s tricted as the notes get higher. For the A note in 
the sixth octave, for example, 17 produces a note 
w hich is 15.3 cen ts sharp, w hile 18 produces a 
note 78.4 cents flat (close r to G# than A). 



FOR THE WONDERFUL

WORLD OF ATARI

400 & 800 SYSTEMS

RCE ANNOUNCES . . .

COMMANDER 2400

AN INVITATION TO AN

EXCITING NEW DIMENSION

OF COMPUTER CONTROL

AND PROGRAMMING EASE.

2400 WITH KEYPAD - 2400 STANDARD

EXPERIENCE

. .. The responsive feel of superbly crafted

engineering under your fingertips.

. The convenience and comfort of your own

detachable professional keyboard system.

... The beauty, elegance and natural warmth

of wood.

... The luxuriousness, softness and durability

of fine furniture textured vinyl.

... A combination of features designed to

return the thrill of personal command to

computing.

FEATURES

1. Exclusive and unique calculator circuit!

Allows keypad to be switched into use as a

standard rapid entry calculator.

2. Detachable option allows easy disconnec

tion to store away while the youngsters play

their games!

3. User installable in minutes, no soldering

required!

4. Allows simultaneous use of BOTH

keyboards!

5. Keyswitches and components are top

quality design and manufacture.

THE COMMANDER 2400 IS AVAILABLE

FROM $109.00 TO $199.00 DEPENDING

ON YOUR CHOICE OF OPTIONS AND

COMES WITH A 10 0AY MONEY BACK

GUARANTEE. OUR WARRANTY IS FOR

6 MONTHS, BOTH PARTS & LABOR!

SEND FOR OUR FREE BROCHURE AND

FULL ATARI CATALOG!

TO ORDER, CALL TOLL FREE

(800) 547-2492

536 N.E."E" STREET

GRANTS PASS, OREGON 97526

Attache-style cases for carrying and pro
tecting your complete computer set-up.

Accommodates equipment in a fully oper
ational configuration. Never a need to
remove equipment from case. Simply

remove lid, connect power, and operate.

AP101

AP102

AP103

AP104

AP105

AP106

RS201

RS204

AT301

P402

P403

P404

P405

P406

P407

P408

P409

IB501

IB502

HP601

CM703

CM704

NS010

CC80

CC90

CC91

CC92

Apple II with Single Drive '

Apple II with Two Disk

Drives

Apple II, 9 Inch Monitor &

Two Drives

Apple III, Two Drives &

Silentype Printer

13" Monitor with

Accessories

AMDEK Color Monitor

TRS-80 Model I, Expansion

Unit & Drives

TRS-80 Model III

ATARI Computers with

Peripherals

Centronics 730/737 &

Radio Shack Printer

Epson MX70/80 or
Microline 82A

Epson MX100 Printer

IDS 560 or Prism

132 Printer

Starwriter Printmaster

F-10 Printer

Okidata Microline

B3A or 84 Printer

Prowrlter 2 Printer

Prowriter {Apple Dot Matrix
Printer

IBM Personal Computer

IBM Monitor

HP41 with Accessories

Commodore Model 64

with Drives

Commodore Model 64

with Dataset

North Star Advantage

Matching Attache Case (5")

Matching Attache Case (3")

Matching Accessory Case

5.25" Diskette Case

5109

119

129

139

99

119

109

129

109

89

89

99

109

119

99

99

)
89

129

99

99

119

109

139

85

75

95

49

compuTer case companv

5650 Indian Mound Court

Columbus, Ohio 43213

(614) 868-9464

CALL TOLL FREE

800-848-7548 |7^im

Gee, Dad, it's

a PlatterMania!

...Yes, Dad, a real PlatterMania

that I can use on my very own

Atari computer. Unbelievable

graphics. Great fun. And I'm

outscoring everybody.

I start with four

spinning platters

on top of four
rods. I've got

to spin not too

hard, not too

soft, as I add platters and rods.

And I can see, with a twist of

the joystick, the circus perfor

mer with a tableful of platters

that are spinning on top of

rods. AH in full color and

superb animation!

PlatterMania is by EPYX,

one of the oldest, largest—

and, we believe—best design

ers and producers of games

for microcomputers.

Now you can have the fun.

All you need is an Atari Home

Computer and $39.95. A rea

sonable price for hours and

days and weeks, and maybe
years, of enjoyment.

Available now at your

computer software dealer. If

he doesn't have it in stock,

suggest that he order it now.

Or call EPYX at (800) 824-

7888. Ask for

operator 29. In

California, call

(800) 852-7777,

operator 29.

© 1982, EPYX, 1043 Kiel Court,

Sunnyvale, CA 94086.
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FOR THE WONDERFUL 
WORLD OF ATARI 

400 & 800 SYSTEMS 

RCE ANNOUNCES ... 

*COMMANDER 2400* 

AN INVITATION TO AN 
EXC ITING NEW DIMENSION 
OF COMPUTER CONTROL 

AND PROGRAMMING EASE. 

2400 WITH KEY PAD - 2400 STANDARD 

EXPERIENCE . .. . . 
· .. The responsive feel of superbly crafted 
engineering under your fingertips. 
, .. The convenience and comfort of your own 
detachable professional keyboard system. 
· . . The beau ty, elegance and natura l wa rmth 
of wood. 
o •• The luxuriousness, softness and durability 
of fine furniture textured vinyl. 
· . . A combinat ion of features designed to 
return the thrill of personal command to 
computing. 

FEATURES 

1. Exclusive and uniqu e calculator circuit! 
Allows keypad to be switched into use as a 
standard rapid entry calcu lator. 
2. Detachable opt ion all ows easy disconnec­
tion to store away whi le the youngsters play 
their games! 
3. User installable in minutes, no soldering 
requ ired! 
4. Allows simultaneous use of 80TH 
keyboards! 
5. Keyswitches and components are top 
quali ty design and manufacture. 

THE COMMANDE R 2400 IS AVA ILAB LE 
FROM S109.00 TO S199 .00 DEPE NDI NG 
ON YOUR CHOICE OF OPTIONS AND 
COM ES WIT H A 10 DAY MONEY BACK 
GUARANTEE. OUR WARRANTY IS FOR 
6 MON TH S. BOTH PARTS & LABOR! 
SEND FOR OU R FREE BROC HU RE AN D 
FULL ATA RI CATALOG! 

TO ORDER . CALL TOLL FREE 
(800 ) 547-2492 

[~IRCEI 
536 N.E. " E" STREET 

GRANTS PASS. OR EGON 97526 

• API03 

AHache-style cases for carrying and pro­
tecting your complete computer set-up. 
Accommodates equipment in a fully oper­
ational configuration. Never a need to 
remove equipment from case. Simply 
remove lid, connect power, and operate. 

APIOI Apple II with Single Drive Slog 
API02 Apple II with Two Disk 

Drives 119 
API03 Apple II, 9 Inch Monitor & 

Two Drives 129 
API04 Apple III, Two Drives & 

Silentype Printer 139 
API05 13" Monitor with 

ACce&80rlea 99 
APIOS AMDEK Color Monitor 119 
RS201 TR5-80 Modell, Expansion 

Unit & Drives ,og 
RS204 TRS-80 Model III 129 
AT30t ATARI Computer. with 

Peripherals 109 
P402 Centronics 730f737 & 

Radio Shack Printer 89 
P403 Epson MX70/80 or 

Mlcrollne 82A 89 
P404 Ep80n MXlOO Printer 99 
P405 IDS 560 or Prism 

132 Printer log 
P406 Starwrlter/Printmaater 

F-IO Printer 119 
P407 Okldata Mlcrollne 

83A or 84 Prtnter 99 
P408 Prowrlter 2 Printer 99 
P409 Prowrtter (Apple Dot Matrix) 

Printer 89 
IB501 IBM Personal Computer 129 
IB502 IBM Monitor 99 
HP60t HP41 with Accessories 99 
CM703 Commodore Model 64 

with Drives I 19 
CM704 Commodore Model 64 

with Dataset 109 
NSOIO North Star Advantage 139 
CC80 Matching Attache Case {51 85 
CC90 Matching Attache Case (31 75 
CC91 Matching Accessory Case 95 
CC92 5.25" Diskette Case 49 

ComputRf CasQ Company 
5650 Indian Mound Court 
Columbus. Ohio 43213 

(614) 868·9464 

CALL TOLL FREE 
800-848-7548 fJDI _ i 

Gee, Dad, it's 
a PlatterMania! 

. .. Yes, Dad, a real PlatterMania 
that I can use on my very own 
Atari computer. Unbelievable 
graphics. Great fun . And I'm 
outscoring everybody. 

~ter-
Mania 

I start with four 
spinning platters 
on top of four 
rods. I've got 
to spin not too 
hard, not too 

as platters and rods. 
And I can see, w ith a twist of 
the joystick, tile circus perfor­
mer with a tableful of platters 
that are spinning on top of 
rods. All in full color and 
superb animation! 

PlatterMania is by EPYX, 
one of the oldest, largest ­
and, we believe-best design­
ers and producers of games 
for microcompu ters. 

Now you can have the fun. 
All you need is an Atari Home 
Computer and $39.95. A rea­
sonable price fo r hours and 
days and weeks, and maybe 
years, of enjoyment. 

Available now at your 
computer software dealer. If 
he doesn't have it in stock, 
suggest that he order it now. 
Or call EPYX at (BOO) 824-

7888. Ask for 
operator 29. In 
California, call 
(BOO) 852-7777, 
operator 29. 

© 1982. EPYX. 1043 Kiel Court. 
Sunnyvale. CA 94086. 
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Fine-tuning: 16-Bit Dividers

Luckily, the Atari provides a solution to this prob

lem: 16-bit dividers. With a 16-bit divider 65,536

different output frequencies are possible. For ex

ample, to reproduce the A in octave 6, we could

use either 502 (1.8 cents flat) or 501 (1.6 cents

sharp) and not be able to hear any difference.

Figure 2 shows how dramatically the range and

accuracy are improved.

More accurate tuning does not come without

a price. Sixteen-bit dividers are obtained by com

bining frequency registers: AUDF1 with AUDF2,

or AUDF3 with AUDF4. This gives us a choice of

one 16-bit and two eight-bit voices, or two 16-bit

voices. We also cannot use the SOUND statement,

even for the eight-bit voices, as it will confuse our

settings for 16-bit sound. As it turns out, this is

not much of a problem since machine language

routines to play the music are simple and have

the added advantage of being faster than separate

SOUND statements.

Now let's look at how 16-bit sound is set up.

The audio mode control register has four bits for

this purpose:

Bit 6-Clock channel 1 with 1.79MHz instead

of 64KHz

Bit 5 - Clock channel 3 with 1.79MHz

Bit 4 - Combine channels 1 and 2

Bit 3 - Combine channels 3 and 4

The other bits in AUDCTL have no bearing on

this discussion, so we will ignore them. If you are

curious, see chapters 2 and 3 in the Hardware

Manual.

The 1.79MHz (1.78979 MHz, to be exact) clock
rate is required to obtain the full range of output

frequencies. The formula for determining output

frequency is a little different: F0 = F/

(2^(AUDF + 7)). In this case, AUDF is the two-byte

frequency register value. The second register of

Note Table.

NOTE

C

c#

D

D#

E

F

F#

G

G#

A

A#

B

C

c#

D

D#

E

F

F#

G

G#

A

A#

B

C

C#

D

D#

E

F

F#

G

G#

A

A#

B

16-BIT

27357

25821

24372

23003

21712

20493

19342

18256

17231

16264

15351

14489

13675

12907

12182

11498

10852

10243

9668

9125

8612

8128

7672

7241

6834

6450

6088

5746

5423

5118

4830

4559

4303

4061

3832

3617

8-BIT

OCTAVE 1

OCTAVE2

243 OCTAVE 3

230

217

204

193

182

172

162

153

144

136

128

NOTE

C

C#

D

D#

E

F

F#

G

G#

A

A#

B

C

C#

D

D#

E

F

F#

G

G#

A

A#

B

C

C#

D

D#

E

F

F#

G

G#

A

A#

B

16-BIT

3414

3222

3040

2869

2708

2555

2412

2276

2148

2027

1913

1805

1703

1607

1517

1431

1350

1274

1202

1134

1070

1010

953

899

848

800

755

712

672

634

598

564

532

501

473

446

8-BIT

121 OCTAVE 4

114

108

102

96

91

85

81

76

72

68

64

60 OCTAVE 5

57

53

50

47

45

42

40

37

35

33

31

30 OCTAVE 6

28

26

25

23

22

21

19

18

17

16

15

NOTI:

C

c#

D

D#

E

F

F#

G

G#

A

A#

B

C

C#

D

D#

E

F

F#

G

G#

A

A#

B

C

c#

D

D#

E

F

F#

G

G#

A

A#

B

C

16-BIT

421

397

374

353

332

313

295

278

262

247

233

2V)

207

195

183

173

163

153

144

136

128

120

113

106

100

94

88

83

78

73

69

64

60

57

53

50

46

8-BIT

14 OCTAVE 7

OCTAVE 8

OCTAVE9

■

OCTAVE 10
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Fine-tuning: 16-Bit Dividers 
Luckily, the Atari provides a solution to this prob­
lem: 16-bit dividers. With a 16-bit di vider 65,536 
different output frequencies are possible. For ex­
ample, to reprod uce the A in octave 6, we could 
use either 502 (1.8 cents fl a t) or 501 (1.6 cents 
sharp) and not be able to hear any difference. 
Figure 2 shows how dramatically the range and 
accuracy are improved. 

More accurate tuning does not come without 
a price . Sixteen-bi t dividers are obtai ned by COm­
bining frequency reg is ters: AUDF1 with AUDF2, 
or AUDF3 with AUDF4. This gives us a choice o f 
one 16-bit and two eight-bit voices, or two 16-bit 
voices. We also cannot use the SOUND sta tement, 
even for the e ight-bit voices, as it will confuse our 
settings for 16-bit sound. As it turns out, this is 
not much of a problem since machine language 
routines to play the music a re simple and have 
the added adva ntage of being faster than separate 

Note Table. 

SOUND statements. 
Now let's look at how 16-bit sound is se t up. 

The audio mode control register has four bits for 
thi s purpose: 

Bit 6 - Clock channell with 1.79MHz ins tead 
of 64KHz 
Bit 5 - Clock channel 3 with 1.79MHz 
Bit 4 - Combine chan nels 1 and 2 
Bit 3 - Combine chan ne ls 3 and 4 

The other bits in AUDCTL have no bea ring on 
this discussion , so we wi ll ignore them. If you are 
curious, see chapters 2 and 3 in the Hardware 
Manual. 

The 1. 79MHz (1. 78979 MHz, to be exact) clock 
rate is required to obta in the full range of output 
frequen cies . The formula for determining output 
frequency is a little different: FO = FI 
(2.x(AUDF + 7)). In this case, AUDF is the two-byte 
frequency register va lue. The second register of 

NOTE 16-BIT 8-BIT NOTE 16-BIT 8-BIT NOTE 16-BIT 8-BIT 

C 
C# 
D 
D# 
E 
F 
F# 
G 
G# 
A 
A# 
B 

C 
C# 
D 
D# 
E 
F 
F# 
G 
G# 
A 
A# 
B 

C 
C# 
D 
D# 
E 
F 
F# 
G 
G# 
A 
A# 
B 

27357 
25821 
24372 
23003 
21712 
20493 
19342 
18256 
17231 
16264 
15351 
14489 

13675 
12907 
12182 
11498 
10852 
10243 

9668 
9125 
8612 
8128 
7672 
7241 

OCTAVE 1 

OCTAVE 2 

C 
C# 
D 
D# 
E 
F 
F# 
G 
G# 
A 
A# 
B 

C 
C# 
D 
D# 
E 
F 
F# 
G 
G# 
A 
A# 
B 

6834 243 OCTAVE3 C 
6450 230 C# 
6088 217 D 
5746 204 D# 
5423 193 E 
5118 182 F 
4830 172 F# 
4559 162 G 
4303 153 G# 
4061 144 A 
3832 136 A# 
3617 128 B 
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3414 
3222 
3040 
2869 
2708 
2555 
2412 
2276 
2148 
2027 
1913 
1805 

1703 
1607 
1517 
1431 
1350 
1274 
1202 
1134 
1070 
1010 

953 
899 

848 
800 
755 
712 
672 
634 
598 
564 
532 
501 
473 
446 

121 OCTAVE4 C 421 14 OCTAVE7 
114 C# 397 
108 D 374 
102 D# 353 

96 E 332 
91 F 313 
85 F# 295 
81 G 278 
76 G# 262 
72 A 247 
68 A# 233 
64 ~B ______ ~2~1~9 ____________ _ 

60 OCTAVES C 207 OCTAVE 8 
57 C# 195 
53 D 183 
50 D# 173 
47 E 163 
45 F 153 
42 F# 144 
40 G 136 
37 G # 128 
35 A 120 
33 All 113 
31 B 106 

30 OCTAVE6 C 100 OCTAVE 9 
28 CII 94 
26 D 88 
25 0# 83 
23 E ~ 

22 F ~ 
21 F# 69 
19 G 64 
18 G# 60 
17 A 57 
16 A# 53 
15 ~B ______ ~5~0 __________ ___ 

C 46 OCTAVE 10 



WE HAVE DONE IT AGAIN!

BYTE the company you have come to

appreciate for such high quality

games as Krazy Antiks, Krazy Shootout, K-star

Patrol and Krazy Kritters, now brings you the

same high quality wrapped up in one of the most

advanced and informative instructional programs

ever developed. Now, in your own home, you can

teach yourself assembly language with

K-BYTE's 6502 ASSEMBLER LANGUAGE

program.

Upon completion of this self learning, self testing,

menu-driven package, you will be able to enter the

fascinating world of assembly language

programming. This well rounded and versatile

instructional package has to be experienced to be

believed. Package includes disk and instruction

bookletforusewithyourAtari Home Computer. ..,

this software is distributed exclusively by

tele soft, inc.
P.O. BOX 3456, TROY, MICH iBOBA

Call toll free to place your order

1-800-255-2000

or in Michigan

1-800-742-4242.

HYPERCARTRIDGE™

for ATARI" 400/800 *

16K S39
w/o EPROMs/ROMs

FOR SOFTWARE DEVELOPERS AND HOBBYISTS!

• extend memory of 16K RAM and 32K RAM computers

• create 16K cartridges easily with an EPROM programmer

• combine ATARI" BASIC ROMs with your own subroutines on

ROM/BPROM

• eliminate need for disk drive and extra RAM for lengthy programs

CONFIGURATIONS:
2532#1 Any combination of 4

EPROMs/2332 ROMs

#2 Two ATARI ROMs and two

2532 s (or 2332'sl
SPECIFY WITH ORDER

2532 4K EPROMs

S7 50 each

with cartridge order only

CHAMELEON COMPUTING ™

Dept of Physics & Astronomy Box 119-C

Dickinson College. Carlisle PA 17013

(7171 245-1717

Please add S1 50 shipping/handling

PA residents add 6% sales tax

Quantify discounts available CHECK MC VISA

TraOema'K o' ATARI INC

TheHome
Accountant:
It can cover
yourassets.
Ifyou're concerned about your money, it's important

to know not only where your assets are but whether

they're working for you.

By tracking up to 200 different budget categories,*

5 different checking accounts and all the credit cards

you can carry,The Home Accountant will let you

know where you stand on any given day. It will even

print your checks, your net worth statements and

financial statements.

Additionally, full-scale color graphics of actual vs.

budgeted expenses give you an instant overview of

your financial condition.

The Home Accountant can save you enough time

and money to more than justify its cost. And the

experts agree;

• • Ofthe five (home financial] programs reviewed
here THE HOME ACCOUNTANT is the most thor

ough and powerful. Considering how much it can

do, it's remarkably easy to use.*»

—Softalk, Apple, April, 1982.

mm Personal-finance programs, have for the most

part, a manual file system. Only THE HOME

ACCOUNTANT is fully automatic.%%

—Popular Science, December 1982.

% & The program itself does just about everything
you'd ask of a personal finance package.«•

—Popular Computing, November,1982.

THE HOME ACCOUNTANT. The #1 bestsell-

ing personal finance program in the world.

Available for: Apple II, IBM

Personal Computer, Atari 400/

800, Osborne,TRS-80 Model III,

Commodore VIC 64.

'Actual budget capacities will vary with each

computer.

Continental
Software
A Division of Arrays. Inc

Continental Software, 11223 South Hindry Ave.

Los Angeles, CA 90045,(213)417-8031-

The Home Accountant la a registered trademark ofContinental Software. Apple n Is
a registered trademark ofApple Computer, Inc IBM Personal Computer isareglsicred
irjdenurk of IBM Curp Atari 400/800 arc registered trademarks ofAtari, Inc.,
a division of Warner Communications, Inc. Osboroe is a registered trademark
ul Osbornc Computer Corp TRS-SO Model III is a registered irjdcmark of Tandy.
Iiil- Commodore VIC 64 is a registered trademark of Commodore Business
Machines. Inc.

WE HAVE DONE IT AGAIN! 

k BYTE the company you have come to 
'. appreciate for such high quality 

games as Krazy Antiks, Krazy Shootout, K·star 
Patrol and Krazy Kritters, now brings you the 
same high quality wrapped up in one of the most 
advanced and informative instructional programs 
ever developed. Now, in your own home, you can 
teach yourself assembly language wi th 
K-BYTE's 6502 ASSEMBLER LANGUAGE 
program. 

Upon completion of this self learning, self testing , 
menu-driven package, you will be able to enter the 
fascinating wo rld of assembly language 
programming. This well rounded and versatile 
instructional package has to be experienced to be 
believed. Package includes disk and instruction 
booklel for use with your Atari Home Computer . . . , 
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"" ~~~! 34~6~!a~" MI!~~'= 
Call toll free to place your order 

1-800-255-2000 
or in Michigan 
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for ATARI'" 400/800 * 

16K $39 
w/o EPROMs/ROMs 

FOR SOFTWARE DEVELOPERS AND HOBBYISTS! 
• extend memory of 16K RAM and 32K RAM computers 
• create 16K cartridges easily with an EPR OM programmer 
• combine AlARI " BASIC ROMs with your own subroutines on 

ROM/EPROM 
• eliminate need lor disk drive and extra RAM lor lengthy programs 

CONFIGURATIONS: 
# 1 Any combinatIOn of 4 2532 

EPROMs/2332 ROMs 
2532 4K EPROMs 

S7 50 each 
# 2 Two AlARI ROMs and two 
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know where you stand on any given day. It w ill even 
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budgeted expenses give you an instant overview of 
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The Home Accountant can save you enough rime 
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expertS agree: 
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- Softalk , Apple, April , 1982. 
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part, a manual file system. Only THE HOME 
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the pair is the low order byte, either AUDF2 or

AUDF4. For example, to use 1049 as a divider

with registers 1 and 2, we would POKE 4 in AUDF2

and 25 in AUDF1.

The audio control register of the low order

frequency register is not used and should be set

to zero. Volume is controlled with the second

control register only (AUDC2 or AUDC4).

16-Bit Subroutines
Now take a look at the BASIC 16-bit sound sub

routines. The first plays one 16-bit and two eight-

bit voices, and the second plays two 16-bit voices.

Notice the SOUND 0,0,0,0 at the beginning of

each routine. This statement must be included to

initialize POKEY for sound. The POKE 53768,X

initializes AUDCTL for 16-bit sound, either one

or two voices. Remember that any SOUND state

ment executed later will reset this register to zero.

To use these subroutines, simply copy one or

the other into your program and do a GOSUB

20100 once at the beginning of the program. Then,

to play music, do the appropriate machine lan

guage call, X=USR(ADR(HF1$),N1, VI, N2,V2,

N3,V3) or X = USR(ADR(HF2$),N1, V1,N2,V2).

Nx is the note to be played and Vx is the volume.

Nl is the 16-bit voice in the three-voice routine.

You don't need to pass parameters for unused

voices. For example, if you want only the 16-bit

voice in the three-voice routine, you can use

X bb USR(ADR(HF1$),N1,VI), but to use only an

eight-bit voice you would have to use X = USR

(ADR(HFl$),0,0,N2,V2).

The note tables give you the most accurate

values for four octaves of eight-bit and nine oc

taves of 16-bit notes. In a practical sense, the first

octave of 16-bit notes is not usable because there

are some loud harmonics which tend to mask the

actual note being played. You can get some good

sounds if you hook up to a stereo amplifier, how

ever. Notice that the eight-bit value for F# in the

third octave is 172 rather than 173 as shown in the

BASIC ReferenceManual. 173 produces a note which

is more than 12 cents flat, while the note from 172

is only 2.4 cents flat.

Finally, some thoughts on when to use 16-bit

music. If you have a piece of music which sounds

fine using SOUND in BASIC, don't bother chang

ing it - you probably won't be able to hear much

improvement. I think you'll find that just about

any music which extends into the fifth octave will

be worth converting, however, especially if it is

very complex. For three-part music, use the 16-bit

voice for the highest notes. Some chord combina

tions may still sound slightly out of tune, in which

case you might want to tune the 16-bit voice a

little sharp or flat to match the eight-bit voices.

The large number of divider values available gives

you plenty of possibilities.
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Figure 1: Tuning inaccuracy of musical notes
in cents using 8-bit dividers

Figure 2: Tuning inaccuracy of musical notes
in cents using 16-bit dividers

Program 1.

20000 REM 16-BIT SOUND ROUTINE 1

20010 REM

20020 REM 1 16-BIT 8t 2 8-BIT VOICES

20030 REM

20040 REM X=USR(AI)R<HF1«> ,N1 , Vlf N2, V2

,N3,V3>

2005O REM

20100 SOUND O,O,OrOs X=64+16iP0KE 5376

8,X

2O11O DIM HF1«<56>sRESTORE 2O14O

2O12O FOR 1=1 TO I56sREAD X : HF1 * < I , I ) =■

CHR*<X>sNEXT I

2O130 RETURN

20140 DATA 104,170,104,141,2,210,104,

141,0,210,104,104,41,15,9,160,1

41,3,210

20150 DATA 224,2,240,32,104,104,141,4

,210,104,104,41,15,9,160,141,5,

210

20160 DATA 224,4,240,14,104,104,141,6

,210,104,104,41,15,9,16O,141,7,

210,96

Program 2.

20000 REM 16-BIT SOUND ROUTINE 2

2OO1O REM

20020 REM 2 16-BIT VOICES

2O03O REM

2OO4O REM X=USR<ADR<HF2»>,N1,VI,N2,V2

the pair is the low order by te, either AUDF2 or 
AUDF4. For example, to use 1049 as a divider 
with registers 1 and 2, we would POKE 4 in AUDF2 
and 25 in AUDFl. 

The audio control register of the low order 
frequ ency register is not used and should be set 
to zero. Volume is contro lled with the second 
control registe r only (AUDC2 or AUDC4). 

16-Bit Subroutines 
Now take a look at the BASIC 16-bit sound sub­
routines. The first plays one 16-bit and two eight­
bit voices, and the second plays two 16-bit voices. 
Notice the SOUND 0,0,0,0 at the beginning of 
each routi ne . This statemen t must be included to 
initialize POKEY for sound . The POKE 53768,X 
initializes AUDCTL for 16-bit sound , either one 
or two voices. Remember that any SOUND state­
ment executed later wi ll reset this register to zero. 

To use these subroutines, simply copy one or 
the other into your program and do a COSUB 
20100 once at the beginning of the program. Then, 
to play music, do the appropriate machine lan­
guage ca ll, X = USR(ADR(HFl $),Nl , Vl,N2, V2, 
N3, V3) or X = USR(ADR(HF2$),Nl , Vl,N2, V2). 
Nx is the note to be p layed and Vx is the vo lume. 

1 is the 16-bit voice in the three-voice routine. 
You don' t need to pass parameters for unused 
voices. For example, if you want only the 16-bit 
voice in the three-voice ro utine, you ca n use 
X = USR(ADR(HFl $),Nl , VI), but to use on ly an 
eight-bit voice you would have to use X = USR 
(ADR(HFl$),0,0,N2, V2). 

The note tables give you the most accura te 
va lues for four octaves of eight.-bit and nine oc­
taves of 16-bit notes. In a practica l sense, the first 
octave of 16-bit notes is not usable because there 
are some loud harmonics which tend to mask the 
actua l note being played . You can get some good 
sounds if you hook up to a stereo amplifier, how­
ever. Notice that the eight-bit value for F# in the 
third octave is 172 rathe r than 173 as shown in the 
BASIC Reference Manual. 173 produces a note which 
is more than 12 cents flat, while the note from 172 
is only 2.4 cents flat . 

Finally, some though ts on w hen to use 16-bit 
music. If you have a piece of music which sounds 
fine using SOUND in BASIC, don't bother chang­
ing it - you probably won' t be able to hea r much 
improvement. I think you' ll find that just abou t 
any music which ex tends into the fifth octave will 
be worth converting, however, especiall y if it is 
very complex. For three-part music, use the 16-bit 
voice for the highest notes. Some chord combina­
tions may still sound sligh tly out of tune, in w hich 
case you might want to tune the 16-bit voice a 
little sharp or fl at to match the eight-bi t voices. 
The la rge number of divider values ava ilable gives 
you plenty of possibilities. 
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Program 1. 
20000 REM 16-BIT SOUND ROUTINE 1 
20010 REM 
20020 REM 1 16-BI T & 2 B-BIT VOICES 
20030 REM 
20040 REM XzU9RCADRCHFl$>,Nl,Vl,N2,V2 

,N3,V3) 
200~0 REM 
20100 SOUND o,O,O , O:X=64+1bIPOKE 5376 

B,X 
20110 DIM HF1.(~6 ) .RESTORE 20140 
20120 FOR I~I TO 56.READ X.HF1.(I,Il­

CHR. <X l • NEX T I 
20130 RETURN 
20140 DATA 104,170,104,141,2,210,104, 

141 ,0,210, 104, 104,41 , 15,9, 160, 1 
41,3 , 210 

20150 DATA 224,2,240,32,104,104,141,4 
,210 , 104,104,41,15,9,160,141,5, 
210 

20160 DATA 224,4,240,14,104,104,141,6 
,210 , 104,104,41,15,9,160 ,141,7, 
210,96 

Program 2. 
20000 REM 16-BIT SOUND ROUTINE 2 
20010 REM 
20020 REM 2 16-BIT VOICES 
20030 REM 
20040 REM XE U5R(ADR(HF2S>,Nl,Vl,N2,V2 

l 



The First and Only System to Backup

Diskettes Protected by Bad Sectoring

without modification to your drive.

ATARI DISK BACKUP SYSTEM $49.95
Superclone is Ihe onty ATARI diskette copier svsiem that
lew you backup lust about ANY'copvp'oiecied'diskette . .
including those protected by 'bad sectoring.' Bad tracks and

seclors are created without modifications to or adjustment

of your hardware. Each backup diskette generated by Super-
clone functions exactly like the original. . .self-booting, etc.

lln fact, we suggest that you use the backup and seva the
original!

Superclone includes:

SCAN ANALYSIS - Map of diskette contents (Location of
data, bad sectors, etc.I

FORMATTING/BAD SECTORING - Non-ATAHI DOS
formatting and bad track/seclor creation.

BACKUP - Copies just about everything we can find. . .
regardless of protection scheme.

Superclone is user-friendly and simple to use.

PIRATES TAKE NOTE: SUPERCLONE only allows two

copies to be made of any specific diskette. . .Sorry!!!

SYSTEM REQUIREMENTS

Atari 400 or 800 Computer / 48K Memory

One Atari 810 Disk Drive I Printer Optional

Available at your computer store or direct from

FRONTRUNNER. Include $2.00 (85.00 Foreign Orders) for

each system. DEALER INQUIRES ENCOURAGED,

TOLL FREE ORDER LINE:
I24 Hrs.l 1-GC0-**8-4780

In Nevade or for questions
Cell: (702! 786-4600

Personal chocks allow 2-3
weeks to clear. M/C and

VISA accepted. Include

shipping.

316 California Avenue. Suite #712

Reno. Nevada 89509 - 17021 786-4600

Others make cleims. . .SUPERCLONE makes copies!"

ATARI is a Trademark of ATARI. Inc.

versatility
portability

afSordability

versatility—you cant expand your
Atari 400 or 800 by adding the
"Sidewriter" so you can have a full

keyboard.

portabtftty*a-we designed '' Side-

writer" to go wHgie you are. If you

want to sit at the table or in a chair

"Sidewriter" goes with you.
affordability—"Sidewriters" avail

able as components, completely in

stalled or DIY. Sec your dealer for
competitive prices. Dealer inquiries

invited.

■

14416 So. Outer 40 Hd

Chesterfield, MO 63017

Or Call (314) 434-0433

DATA FAIRE

&

WATCH OUT!!! Those CRAZY FACES are
coming. . . QUICK !!! fly between them . . .

OH NO, now they're chasing you

CRAZY FACES is a fast action arcade style

gome with high resolution graphics

16 k

DISK

©ungton
Heres an adventure that everyone

con enjoy. Try to conquer DEBULAR'S

DUNGEON, if you dare, but be careful

Debular is a mighty wizard that does

not like intruders.

48 k -d/t ONLY $19.95

24.95

All DATA FAIRE products are for the

ATARI 400/800. Send $2.°° for our catalog

DATA FAIRE

1614 SPEYER

REDONDO BCH,Ca

90278

213-374-8743

ATARI ii a riademork of Alaii Inc. PLEASE INCLUDE J2 FOR POSTAGE & HANDLING

Th. Rtat and Only System to Backup 
DI.kette. Protected by Bad Sectoring 

without modif'lCation to your driv •. 
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ATARI DISK BACKUP SYSTEM $49. OS 
Svperclone is tho anI'( Al ARI diskette copier system Ihll 
le tl you ~ckup just abou t ANY 'copy p/eleeled ' diskene ... 
including those protected by 'bad sectoring .' BId \racks Ind 
a81;tOfS are CINted without modifications to or edjustmenls 
of YOYf h8ldwlre. Each backup diskene generated by Super· 
clone functions exacrJy like the originM . .. self -booting, etc. 
(In lact. we suggest that you use the backup Ind 58"8 the 
original. I 
Supen::lone includes: 

SCAN ANALYSIS· Map 01 di$kette contenlliloeation of 
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IOm'llning .nd bad track / 5eCtOI creation . 
BACKUP· Copies juS! aboul lI'Y&ry'!hing we tan f ind. 
regardleA 01 protection scheme. 

Superdone is user·lriendly "nd simple 10 use. 
PIRAnS TAKE NOTE: SUPERCLONE only aHows rwo 
copies to be made of any specific diskene ... Sorrylll 

SYSTEM REQUIREMENTS 
Al ari 400 Of 000 CompUler I 48K Memory 
One AllI ri 8 10 Disk DriYe I Printer Optional 

Availeble at YOUI compUler Siore or direct from 
FRONTRUN NER. Include $2.00 1$5.00 Foreign Ordersl for 
aach system . DEALER INQUIRES ENCOURAGED . 

~ 
,.-~ 

TOll FREE ORDER LINE: 
124 Hrs.) l-11JG..64a..471O 
In Nevada or for Questions 
Call: 17021 786-4600 
Personal check, allow 2·:; 
weak, 10 dear. MIC end 
VISA acceptad. Include 
shipping. 

l l6 Califomia Avenue. Suite 1712 
Reno. Nevada B9509 • 17021 78&4600 

OrMrs mllJte clllinl$ . .. SUPERCLONE mllkes copiellll 
ATARII$ iI Trademark of A TARI. Inc. 
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Atari 400 or 800 QII _adding the 
"Slde writer" so you can have a full 
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want to sit at the table or in a chair 
"Sidewriter" goes with you. 
affordablllty-" Sldewrite rs" avail· 
able as components. comple tely In­
stalled or DIY. See your dealer for 

prices. Deater inquiries 

• 

14416 So. Outer 40 Rd . 
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can enjoy. Tr y to conquer DEBUlAR ' S 
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2OO5O

20100

20110

20120

20130

20140

20150

20160

REM

SOUND 0,0,0,0:X=(64+16)+<32+8)j

POKE 53768,X

DIM HF2*(41):RESTORE 2014O

FOR 1=1 TO 41:READ X:HF2*( I , I ) =

CHR*(X):NEXT I

RETURN

DATA 104,170,1O4,141,2,210,104,

141,0,210,104,104,41,15,9,160,1

41,3,210

DATA 224,2,240,17

DATA 104,141,6,210,104,141,4,21

0,104,104,41,15,9,160,141,7,210

MAGIC MAIL*

COMPARE THESE FEATURES:

. i:

• lp

• U

• LJ,i

* Hi

lit

'"**!£«!

hi 1".*" murih |V'[

* Ihin 1 iKDail Sw-r

r Mt'"

•B62SEPAKATI ■

lit Df IluuMt Dlii

b

PRINT Viill SIPRI a

• . Pa

. f,i

Hl

Ve

Pn

in

10

Ui-

ttoo ImkpHMkni *.

.i-iibkwiihA

Phi

hT

■nt Numhc

,„■•

dUNIQUl li

Dr

t"
Pm

yn

.iiil.-J on Hlgh-QinBQ

uont for Epvun MX-i-i

nl Sin,ic-.JIh Ma

N MkIhk Lum

K Mtalnm Men.

Pap Uki Maun]

»^> Bujtl Pnitaw

cn«.

inF

|e

>>

Cu

[c 1

™c.U

pie I rifl

/ip t mis.

. hiiihil.i* , "I, i! ■ i

tolKlM™ "lht

. p.rnnutj i*i Dbkeni

IQ

Pn-IiVv ^-iTuni.inJ'. 1 IMJ MiHUn

M.in iHpinJiiTI f.cU>

Piuinn

Labcli d

rlkl 1 1

Didxitn

DifKUf) Lislmp

J,.,,,,,.,i biltannliM

•MAQK MAILll) Irjilcnurk..]" VUII-HI fl I B Suit

"ATARI l! .p Rcfi«ci=J Triilemj.k l>I (mi lit

PWB
Posi Ofncu? Box 28

Laurel Md 207(17

A

(301) 953-7256

Zfca/rr Inquiries ImitaL

r**
pA^

FIRST BORN IN 1978!

the original & continuously updated

CCA
Data Management

System

Now Available For Atari Computers

For Apple Computers

ForCPM Based Computers

CCA Data Management System

$ 99.50

150.00

225.00

Uses Features And Capabilities

Long record lengths

Up to 24 fields per record

Not Copy Guarded

Alptia numeric items

Numeric only items

Add, update, scan, etc. files

10-Level sort ascending, descending,

allows alphabetizing data tile.

• Contact your local dealer lor

details or write us lor our catalog

Business

Accounts Receivable

Accounts Payable

Inventories

Billing

Lists and Rosters

Home Phone Lists

Budgets, Hobbies

PIV1SI0N OF CUSTOM ELECTRONICS. INC

SOFTWARE
238 Exchonge St., Chicopeo. Moiioehuietii 01013

(413) 592-4761

Moitercard & VISA Accepted

" Deafer And Diilribulor Inqumet Invited

• Cloied Mondayi - Open Daily 'Til 5.30 - fridoyi 'Til B Ja

Jk
ATARI

800 (48K) CALL

400 16K CALL

400 YOURS to 32K or 48K CALL

410 RECORDER 79.00

810 DISK DRIVE 439.00

850 INTERFACE 165.00

830 MODEM 149.00

825 PRINTER 575.00

481 ENTERTAINER KIT 69.00

484 COMMUNICATOR KIT 309.00

PRINTERS — Atari, Epson, Smith Corona CALL

Prices subject to change without notice.

Shipping extra. No tax out of state.

Ca. residents add appropriate taxes.

WE ARE AN AUTHORIZED ATARI SALES AND

^^^ SERVICE CENTER

I COMPUTERTIME, INC.

P.O. Sox 216

Kentfielcl. CA 94914

CALL TOLL-FREE 800-227-2520

in California 800-772-4064

For product and price list: send 82.00 for shipping.

20050 REI1 
20100 SOUND O,O,O,O:X=(64+16)+(32+8) 

PO KE 53768,X 
20110 0111 HF2$(41l:RESTORE 20140 
20120 FOR 1=1 TO 41:REAO X:HF2$(I,ll= 

CHR$ (X l : NEXT 1 
20130 RETURN 
20140 DATA 104, 1 70,104,141,2,210,104, 

141 , 0,210 ,. 104,. 104,41 , 15 ,. 9, 160, 1 
41,3,210 

20150 DATA 224,2,240,17 
20160 DATA 104 ,1 41 , 6,210 , 104,141,4,21 

0,104,104 , 41,15,9,160,141,7,21 0 
, 96 © 

FIRST BORN IN 1978! 

Now Avai lable For Atari Computers 
For Apple Computers 
ForCPM Based Computers 

eCA Data Management System 

$ 99.50 
150.00 
225.00 

Uses Features And Capabilities 

• Business 
Accounts Receivable 
Accounts Payable 
Inventories 
Billing 
Lists and Roslers 

• Home Phone Lists 
Budgets, Hobbies 

• Long record lengths 
• Up to 24 fields per record 

• Not Copy Guarded 
• Alpha numeric Items 
• Numeric only items 
• Add, update. scan, ele. I lles 
• 10-Levelson ascending, descending, 

allows alphabetizing data tite. 
o Contact your local dealer lor 

details or write us lor our catalog r:e S'OFTOWA"RE 
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800(48K) .....•..................................................... CALL 
400 16K ........................... .................................. CALL 
400 YOURS to32Kor48K ................................ CALL 
410 RE<;ORDER .............................................. 79.00 
810 DISK DRIVE ............................................ 439.00 
850 INTERFACE ....................... .............. ........ 165 .00 
830 MODEM ................................................ ... 149.00 
825 PRINTER .................................................. 575.00 
481 ENTERTAINER KIT ••............ ..................... 69.00 
484 COMMUNICATOR K IT .................•.......... 309.00 
PRINTERS - Atarl , Epson. Smith Corona ....... CALL 

Prices subject to change without notice. 
Shipping extra. No tax out of state. 
Ca. residents add appropriate taxes. 

WE ARE AN AUTHORIZED ATARI SALES AND 

s 
I 

& 

SERVICE CENTER 

COMPUTERTIME, INC . 
P.O. Box 216 

Kentfield. CA 94914 

CAll TOl l -FREE 800-227-2520 
In California 800-772-4064 

For product and price lis t: send &2 .00- for s hipping . 



Parallel

Printer Interface
for the ATARI 400/800™' Computer

► NO ATARI 850™' INTERFACE MODULE

NEEDED

• COMPATIBLE WITH ALL SOFTWARE

(Including Visicalc™ Text Wizard™ Data

Perfect™, etc.)

' 5 FOOT CABLE WITH CENTRONICS

CONNECTOR (Compatible with Epson,

NEC, IDS, etc. Adaptor available for

Atari 825™1)

The MICROBITS MPP-11OO parallel printer interface

uses a replacement operating system ROM to insure

software campatabilitv- No messy driver routines to

load, and it works with copy-protected software. The

MPP-1100 also features faster data transfer —ideal

for printers with buffers.

You can pair the MPP-1100 with our direct-

connect MODEM and have both a printer interface

and a modem for little more than the cost of an

850 interface module.

MICROBITS
Peripheral Products

434 W. 1st

Albany, OR 97321

{503} 967-9075

ONLY

$99.95

MONARCH C\
MAKES ATARI
BASIC FLY.

With ABC™, Monarch's | new BASIC

compiler for ATARI 400* and 800, you
develop and debug pro-■ grams using

your ATARI BASIC car-#tridge, then
use ABC to transform ■them into

compact code that runs* up to 12
times faster, without the ^cartridge

(and protects your sourcelcode, too).

40K and disk required.J For your ABC

diskette and manual ^send check or
money order for & $69.95 (or $9.95 for
manual alone).^^ Monarch Data Systems

^^PO. Box 207, Cochituate
01778, (617) 877-3457.

Mastercard/Visa by phone. Dealer

inquiries invited. Mass, residents add

5% sales tax. ATARI, ATARI 400, and

ATARI 800 are trademarks of ATARI, Inc.

32k RAM
FOR

ATARI 400/800

Only Tech^Data can offer such top quality at so

low a price. Our Ram board features:

• Lifetime Warranty

• Gold-plated edge

connectors

• Compatability

with Atari 400/800

Dealer Inquiries Invited

8OO-237-8931

In Fla.: 813-577-2794

V
Tech*Data Corporation

3251 Tech Drive North, Sr. Petersburg. FL 33702

ATARI"

PAYROLL SOFTWARE

FOR

THE ATARI*1 800™

Miles Payroll System"1 is an advanced 3rd comprehensive payroll accountirq system

designed lot businesses loday Cumulative totals are maintained for each employee, as well as

complete repot! ng. check willing, and ti-2 reporting Some features include

• Random access file organization l<y last updating ol individual records

• Allows weekly, biweekly, semimonthly ot monttily pay periods

• Completely menu-dnven and user-friendly

Payroll deductions include Federal W/H Tax. Slate W/H Tax. City W/H Tax. FICA. SDI. Group

Insurance and 3 user-defined deductions.

Tax sheltered annuity deduction capability lot IRAs and other lax shelters

State and federal Unemployment Insurance maintained

Complete file viewing and editing capability

Maintains up to 50 employees

Up to 10 user-defined Worker's Compensation class if i cat ions-

Federal Tax laNes may be changed monly 15 minutes each year by user when IHS changes tax.

Table method used lor Slate and City Tax, allowing compatibility with any stale's or city's tan

Produces 15 different reports, including W-2 Forms Report

Checks calculated and printed automatically.

PROGRAM ENABLING MODULE" ptotects valuable payroll inismaionlrom unauthorised users

3 user-defined payroll deductions to accommodate customized needs suchas savings, profit

sharing, lai shelters, pensions, etc

Pay period, monthly, guartetly and yearly cumulative totals maintained lor each employee

Automatic input error detection and recovery protects system Irom user-genera ted errors

Easy-to-follow, detailed, and comprehensive user's manual and tuionai leads the uset step

by step allowing anyone with little computer experience to easily operate the package

Includes index

Color, sound, and graphics utilized lot uset ease

Maintains employee pay history.

Allows lor manual payroll Check writing

Packaged m a handsome 3-nng deluxe pocketed binder with 3 diskettes and manual

Reasonable price

See your local store, or contact Miles Computing

MILES COMPUTING
7136 Haskell Ave. #204

Van Nuys, CA 91406

(213)994-6279

Alan is a registered trademark ol Atari, inc.

Miles Computing MILESPAYROLISVSTEM. PROGRAM ENABLINGMODULE are trademarks

ol Miles Computing. Van Nuys, California Not affiliated with Atari. Inc.

S179.95 Requires 32K and two Alan* 810" disk drivers Payment in U.S. funds required with

order Calilorma residents add 6 5% sales tax. COD or prepayment only. Dealer inquires

welcome

Parallel 
Printer Interface 
for the ATARI 400/800{1Ml Computer 

• NO ATARI 850f™l iNTERFACE MODULE 
NEEDED 

• COMPATIBLE WITH ALL SOFTWARE 
(Includin9 Visicalc<TM) Text Wizard<TM) Data 
Perfectf™l, etc,1 

• 5 FOOT CABLE WITH CENTRONICS 
CONNECTOR (Compatible with Epson, 
NEC, IDS, etc, Adaptor available for 
Atari 825mw) 

The MICRO BITS' MPP-l 100 parallel printer interface 
uses a replacement operating system ROM to insure 
software compatability. No messy driver routines to 
load, and it works with copy-protected software. The 
MPP-l 100 also features faster data transfer - ideal 
for printers with buffers. 

You can pair the MPP-l100 with our direct­
connect MODEM and have both a printer interface 
and a modem for little more than the cost of an 
850CTMI interface module. 

MICROBITS 
Peripheral Products 

434 W, 1st 
Albany, OR 97321 
(5031 967-9075 

ONLY 

$99.95 

JZkRAM 
FOR 

ATARI400/800 

Only Tech.Data can offer such top quality at so 
Iowa price, Our Ram board features: 

• Lifetime Warranty 

• Gold-plated edge 
connectors 

• Compatability 
with Atari 400/800 

Dealer Inquiries Invited 

800-217-8911 
In Fla_: 811-577-2794 

Tech· Data CorporatIon 
3251 Tech Drive NOrth, St. Petersburg. Fl 33702 

MONARCH 
MAKESATARI 
BASIC FLY. 

With ABC'·, Monarch's I new BASIC 
compiler for ATARI 400 and 800, you 
develop and debug pro-J grams using 
your ATARI BASIC car- tridge, then 
use ABC to transform \them into 
compact code that runs up to 12 
times faster, without the ,cartridge 
(and protects your source code, too), 
40K and disk required , .I For your ABC 
diskette and man ual , 4"'"send check or 
money order for -, $69,95 (or $9,95 for 
manual alOne)," Monarch Data Systems 

~ P,O, Box 207, Cochituate 
, ~ MA 01778, (617) 877-3457, 

)1~
astercardNisa by phone. Dealer 

inquiries invited. Mass. residents add 
5% sales tax, ATARI, ATARI 400, and 

ATARI 800 are trademarks of ATARI, Inc. 

Jil PAYROL~~~FTWARE 
ATARI' THE ATARI " 800" 

Miles Payroll System'" is an aoYanced and comprehensive payroll accountirg system 
()eSIIIIlftI tOl btJSlfltSseS tOilay Cumulahve totals ale mamtarned for each emlllOyee. as well as 
complete rePOlI rig. cneck WIlting. and W·2 rePGI tlng. Some leatures Inctooe: 

• Ralldom access IIle organczalJOn 101 fast uPdatillQ 01 Indl~l(IuaJ leeofCls 
• Allows weel!ly, biweekly. StmllllOtlttlly or monthly flaY penotls. 
• Completely melllNluven anc:l user· luendly. 
• fle9,JIar. O~ 00J;je trne. SICk. HoU:Iay, Vacatm Bon.Is <WId Corrmssioo earrm;J categJnes. 
• Payroll deaUCl1Ol"lS include Fe!leral W/H Tax, 5tateW/H Tax, Clly W/H Tax, FICA. SOt Group 

Insurance and 3 user·def,ned deduclrOns. 
• Tax sheltertG annui ty deduchon capatllirly la IRAs and olhef lax shellers. 
• Siale and feclllfal Unemplovmenl Insurance mainl31ned 
• Complele hie Viewing and ealiing capa~lIty 
• Malnlalns up 10 50 employees 
• Up 10 10 user·d!I,ned Workers Compensahon dassllicatlOf\S. 
• Federal Tax \abIeS maytletl'rangedrn oniy 15 IfIl"lJteseacll yeal tlfuserwnen IRS ctoanoes tax. 
• Table meillod used la Stale and City Tax. alloWrnO compatibility with any stale's Of city's tax. 
• Produces IS dl l1erent reports, incloomg W·2 Forms Repm. 
• C~ks calrulaleCl 300 pnnted automallcally. 
• PROGRAM ENABLING MOOUlE~ 1X00ects valuable payroll inl(Jmatron lfomlAll.lll"ailed users 
• 3 uSIlf·deirned payrolldedoctrons to accommoaale customrredneecls such as S.1Y11'IgS,lXoilt 

sllanllQ. lax Shelters. pensrons. etc. 
• Pay penor:!. rrooth ly. Quartllfly aoo yearly cumulative tota ls marntalned lor each e,"",ovee. 
• AutomatiC input error detection and recovery prlMects system 110m uSf/·Qeneraled ellOf5. 
• Easy- to- tollow. detai led. and comprehensIVe use(s manual and tutorial leads the user step 

by step allowing anyone WI!h I1l1le ComPU!1lf upenence to easily operale tile package 
Includes IndeX. 

• Cola, sOtJnd. and graphiCS utilized lor user ease. 
• Maintains employee pay history. 
• Allows lor maooal pal'loll Check wflhng 
• Packa\led rn a handsome 3·rlng de),rlle pockeled bmoer With 3 dlskel1es and mar.Jal 
• Aea s.onaDie Pllct. 

See your local 510ft. IX contact "I lles Compulrng. 

~ 
MILES COMPUTING 

ile~ 7136 Haskell Ave. #204 

,. ~a1n3 ~~~~_~~7~1406 
Atan IS a reg istered trademark 01 Atall. Inc. 
Miles Computing. MilES PAYROll SYSTEM. PROGRAM ENABLING MODULE are trademarks 
ot Miles ComPUting. Van Nuys. Calilomia. Not aniliated with Alarl Inc. 
$179.95. Requlles 321( and twO Atari- 81 D~ Cisk drivers. Payment in U.S. lunds requi red with 
order. Cahlorllla residents ad!) 65% sales tall C.O.D. cr plepayment only. Dealer inquires 
welcome. 



Custom Catalog
G J Vullings

For Apples with DOS 3,2.1 or 3.3, all memory sizes,

this program lets you create customized director}/

headers, with inverse or normal input

Have you ever wished to personalize your disks,

identify the theme of a serres of programs on a

disk, or just improve the appearance of the direc

tory as it appears on the screen after a CATALOG

command? "Custom Catalog" will allow you these

prerogatives and more by creating seven "bogus"

files at the top of the directory. These bogus files

will serve as a header to the disk's directory, dis

playing contents, ownership, DOS version, or

whatever you wish.

The program is designed to run in either a

DOS 3.2.1 or 3.3 environment. It will, additionally,

permit either inverse or normal input and will

allow toggling between the two input states. These

features make possible directories with content

and artistry.

Your Choice Of Input Types

The program should be used only with newly-

initialized diskettes since it will occupy the first

seven entries in the directory. Thus, if the program

is used with established diskettes, the first seven

programs will become inaccessible. To implement

Custom Catalog, initialize a diskette the normal

way and then delete the "HELLO" program. Run

Custom Catalog and, when prompted, insert the

diskette to be customized.

You have an initial choice of input states (nor

mal or inverse) and may then design seven lines

of 23 characters each (any except for control char

acters) to represent your identifying remarks or

messages. The program sets aside a buffer of 256

bytes in high memory, using the input/output

block at decimal location 896. There it stores the

last sector of the directory track, which is normally

track 17, sector 12 or sector 15, depending on the

DOS version.

Each directory entry occupies 35 bytes. The

first two represent the track and sector of the track/

sector list (header). These we will direct towards

an empty sector, namely track 17 (in most cases),

sector one. The third byte represents the file type.

Here we will use "00" to indicate an unlocked

text file. The next 30 bytes represent the file name.

We will make the first seven bytes backspaces to
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eliminate the "t" (for text) and the sector count

from the display. The remaining 23 bytes may be

anything of your choosing (normal or inverse).

The 34th byte is the file length. This we set to

"00" and the last byte is the end marker, which is

also normally "00".

We now alter the entries in the buffer, but

one problem remains. The output for the directory

listing is via the COUT routine at SFDED using

screen ASCII values, but keyboard ASCII values

which we entered are in a different range. We can

translate these values listing logical variables (one

of the least used, yet very powerful, variable

types). See page 15 of the Apiplc Reference Manual

for screen ASCII values for both normal and in

verse display. After altering the buffer, the revised

version is written back to the disk.

Using a similar technique, track 2, sector 2 is

then read into the buffer and the DISK VOLUME

message which occupies the 176th to 186th bytes,

inclusive, may be optionally changed.

A typical directory header might look like the

following example:

& APPLE II - DOS 3.3 &

& DISK UTILITIES &

& JANUARY 1983 &

&PR0P. OF G.J.VULLINGS&

&&&&&&&&&&&&&&&&&&&&&&&

The above looks especially attractive in inverse

mode. A hint: if the seventh line is left blank, a

natural break is formed to separate the header

from the rest of the directory.

Both backspace and forwardspace editing are

implemented and work normally, with a few en

hancements (because of the two modes of input).

The only exception to normal implementation is

that you cannot backspace beyond the first column

(column numbers are provided to make centering

easier). Therefore, pressing "RETURN" or typing

past column 23 is final.

After the seventh line is entered, you are

given the choice of accepting or rejecting the

header that you have constructed. If you reject it,

the procedure will begin again. Rejecting headers

will give practice in obtaining a result which is

aesthetically pleasing. If, on the other hand, you

accept the header, it will be permanently written

to the disk. The choice will then be offered to

Custom Catalog 
G J Vullings 

For Apples with DOS 3.2.1 or 3.3, nil memory sizes, 
tizis progrnm lels YOIl crenle CIIslomized directory 
henders, witiz inverse or lIorlunl illpll l. 

Have you ever w ished to pe rsonali ze your di sks, 
identi fy the theme of a se ries of programs on a 
di sk, or just improve the appea rance of the direc­
tory as it appea rs on the screen after a CATALOG 
command? "Custom Ca ta log" w ill a ll ow you these 
preroga tives and more by creating seven " bogus" 
fil es a t the top of the directory. These bogus fil es 
w ill serve as a header to the di sk's di rectory, dis­
playing contents, ownership , DOS version, or 
w hatever you wish. 

The p rogram is designed to run in either a 
DOS 3.2.1 or 3.3 enviro nmen t. It will , additionally, 
permit either inverse o r normal input and will 
allow toggling between the two input states. These 
fea tures make poss ible direc tories with content 
and artistry. 

Your Choice Of Input Types 
The program should be used only with newly­
initialized diske ttes since it wi ll occupy the first 
seven entries in the d irectory. Thus, if the program 
is used with es tablished diskettes, the first seven 
programs will become inaccessible. To implement 
Custom Ca talog, ini tia lize a diske tte the normal 
way and then delete the " HELLO" program. Run 
Custom Cata log and , w hen prompted , inse rt the 
diskette to be cus tomized. 

You have an ini tial choice of input sta tes (nor­
mal or inverse) and may then design seven lines 
of 23 characters each (any except fo r control cha r­
acters) to re present yo ur identifying remarks or 
messages. The program se ts aside a buffer o f 256 
bytes in high memory, using the input/output 
block at decimal location 896. There it sto res the 
last sec tor of the directory track, which is normally 
track 17, sector 12 or sector 15, depending on the 
DOS version. 

Each directory entry occupies 35 bytes. The 
first two represent the track and sector of the track! 
sector lis t (heade r). These we will direct towards 
an empty sector, namely track 17 (in most cases), 
sector one. The third byte re presents the fil e type. 
Here we w ill use "00" to indicate an unlocked 
tex t fil e. The next 30 bytes represent the fil e name. 
We will make the first seven bytes backspaces to 
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eliminate the " t" (for text) and the secto r count 
from the di splay. The remaining 23 bytes may be 
anything of your choosing (normal or inve rse). 
The 34th byte is the fil e length . This we set to 
" 00" and the last byte is the end marke r, w hich is 
also normally "00". 

We now alter the entries in the buffe r, but 
one p roblem remains. The output for the directory 
lis ting is via the COUT routine at $FDED using 
screen ASC II va lues, bu t keyboard ASC II va lues 
w hich we entered are in a different range. We can 
translate these va lues listing logica l va riables (one 
of the least used , yet very powerful , va riable 
types). See page 15 of the Apple Referellce MnulInl 
fo r screen ASCII va lues fo r both normal and in­
ve rse display. Afte r a lte ring the buffer, the revised 
ve rsion is w ritten back to the disk. 

Using a similar technique, track 2, sector 2 is 
then read into the buffer and the DISK VOLUME 
message which occupies the 176th to 186th bytes, 
inclusive, may be optionally changed . 

A typica l directory header might look like the 
following example: 

&&&&&&&&&&&&&&&&&&&&&&& 
& APPLE II - DOS 3.3 & 
& DISK UTILITIES & 
& JANUARY 1983 & 
&PROP. OF G.J.VULLINGS& 
&&&&&&&&&&&&&&&&&&&&&&& 

The above looks especiall y a ttracti ve in inve rse 
mode. A hint: if the seventh line is le ft blank, a 
natura l break is fo rmed to separate the header 
from the res t of the directory. 

Both backspace and forwa rds pace editing are 
implemented and work normally, with a few en­
hancements (beca use of the two modes of input). 
The only exception to normal implementation is 
that you cannot backspace beyond the first column 
(i:olumn numbers are provided to make centering 
easier). Therefore, pressing "RETURN" or typing 
pas t column 23 is final. 

After the seventh line is entered , you a re 
given the choice of accepting or rejecting the 
heade r that yo u have constructed. If you reject it, 
the p rocedure w ill begin aga in . Rejecting headers 
will give practice in obtaining a result which is 
aesthetically pleasing . If, on the othe r hand, you 
accept the header, it will be permanently written 
to the di sk. The choice will then be offered to 



change the DISK VOLUME message to any 11 (or

fewer) characters of your choice.

You can create additional custom entries

using the method in this program, or you might

want flashing entries, which you can get by trans

lating to the required ASCII values. Have fun

experimenting, and happy customizing.

How It Works

LINES

30-220 - the input routine, which allows input in

two modes as well as forwardspace and backspace

editing.

250-260 - translate keyboard ASCII into screen

ASCII and store into disk buffer.

280-290 - toggle input status.

310-330 - backspace edit routine.

350-390 - forwardspace edit routine. Translate

screen ASCII to keyboard ASCII.

410-450 - point each of the "bogus" header files

to empty track 17, sector 1; declare each file to be

of type "text-unlocked" of length zero; and set

the end marker.

470 - inputs a series of seven backspaces into the

filenames so that the lock indicator, file type, and

sector count do not appear on screen.

480 - checks the memory size of your Apple and

sets up a disk buffer, making the program virtually

memory-size independent.

500-570 - organize screen display.

590-620 - set HIMEM: to protect the buffer and

also initialize the variables.

640-670 - use track 17, sector 0, to find the direc

tory, thus making it possible to use the program

with either DOS 3.2.1 or 3.3, or even with disks

having directories on tracks other than track 17.

680-800 - main routine.

820-840 - write the catalog header to the disk.

860-920 - change DISK VOLUME message.

940-990 - finishing touches.

1020-1040 - set up the input/output block for the

Read Write Track Sector routine.

5 TEXT i HOME : DNERR GOTO 1000

10 GOTO 480

20 REM ***.INPUT ROUTINE.***

30 FOR I = 0 TO 6

40 VTAB VTB + I: HTAB HTB

50 CN = 1

60 INVERSE

70 IF NOT INV THEN NORMAL

BO GET CH*: IF CH* < > CHR» (13) THEN 110

90 IF CN > 23 THEN 200

100 FDR Z = CN TO 23iCH* = " "i PRINT CH»j:

EOSUB 250iCN = CN + ll NEXT i GOTO 200

130

140

150

160

170

1BO

190

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

390

400

410

420

430

44O

450

460

470

475

480

490

500

510

520

530

540

550

IF CN > 23 THEN 200

IF CH* = CHR» <21> THEN GOSUB 340: GOTO

160

IF ASC (CH*) < 32 THEN 60

PRINT CH«j

EDSUB 250

CN - CN + 1

GOTO 60

GOSUB 460

GOSUB 400

NEXT

RETURN

REM *M.SCRN ASC INTO BUFFER.***

IF ASC (CH*> > = 32 AND ASC (CH») <

64 THEN POKE BFR + I * 35 + 10 + CN, ASC

(CH») + ( NOT INV > 0) * 128i RETURN

POKE BFR + I * 35 + 10 + CN, ASC <CH«) -

<INV > 0) * 64 + ( NOT INV > O> * 128i RETURN

REM ***.CHANGE INPUT STATE.***

IF INV THEN INV = Os RETURN

INV ■ li RETURN

REM ***.BACKSPACE ROUTINE.***

CN = CN - 1: IF CN = 0 THEN POP : GOTO

50

PRINT CH*;

RETURN

REM ***.FORWARD SPACE ROUTINE.***

ASKII ■ PEEK ( PEEK (40) + 256 • PEEK

(41) + PEEK (3&>)

IF ASKII < 32 THEN CH* = CHR* (ASKII +

64)i RETURN

IF ASKII < 64 THEN CH* = CHR* <ASKII)i

RETURN

CH* = CHR* (ASKII - 12B): RETURN

REM ***.PLACE COMMON POINTERS.***

l.TRK

2,1

3,0

34,0

35,0: RETURN

REM ***.PUT BKSPACES IN DIRECTORY.***

POKE

POKE

POKE

POKE

POKE

BFR -

BFR -

BFR -

BFR -

BFR -

* I

> I

- I

- I

<- I

I 35 +

1 35 +

t 35 +

t 35 +

t 35 +

I * 35 + M,FOR M = 4 TO lOi POKE BFR

1^6i NEXT : RETURN

REM ***.SET DISK BUFFER.***

BL - PEEK (115)iBH = PEEK (116) - 1iBU

FR - BL + BH * 256

REM ***.INITIALIZE SCREEN.***

TEXT i HOME i VTAB 2i INVERSE i FOR I =

1 TO 4Oi PRINT "-"|i NEXT

PRINT "= APPLE II CATALOG CUSTOMIZ

ER -",

PRINT " = ";

FOR I

PRINT

PRINT

"BY G.J. VULLINGS-'j : INVERSE i PRINT

1 TO 38i PRINT " ";i NEXT

")i NORMAL i PRINT

560 FOR I = 1 TO 40i PRINT "=")! NEXT a NORMAL

57O

5B0

590

600

610

620

630

POKE 34,6

REM ***.INITIALIZE VARIABLES.***

HIMEMi BUFRiIOB = 904iITRK - IOB + 4iIS

ECT - IOB + 5iIBUFP = IOB

B + 12iST ■ IOB + 13iRWTS

8iICMD = 10

896iD* = CHR*

(13) + CHR* (4)iRD - liWRT - 2iBFR - B

UFR + 10

GOSUB 1020! POKE IBUFP.BLi POKE IBUFP +

l.BH

HOME i VTAB 20i PRINT "INSERT DISK TO B

E CUSTOMIZED"

VTAB 22i PRINT "THEN PRESS "|i INVERSE

i PRINT " RETURN "fi NORMAL t GET Z*i PRINT

Z*

REM *»*.READ CATALOG INTO BUFFER.***

110 IF CH* =

60

120 IF CH* =

60

CHR* (27) THEN GOBUB 270: GOTO

CHR* (8) THEN GOSUB 300: GOTO

640 TRK - 17iSECTR - 0

650 POKE ITRK.TRKi POKE ISECT.BECTRi POKE I

CMD.RDi CALL RWTS

660 TRK - PEEK (BUFR + 1)iSECTR - PEEK (BU

FR + 2)

670 POKE ITRK.TRKi POKE ISECT,SECTRi CALL R

WTS
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change the DISK VOLUME message to any 11 (or 
fewer) charac te rs of yo ur choice. 

You can crea te additiona l custom entries 
using the method in thi s program, or you might 
want fl as hing entri es, which you ca n get by trans­
lating to the required ASCII va lues. Have fun 
expe rimenting, and happy customizing. 

How It Works 
LINES 
30-220 - the input routine, which a llows input in 
two modes as well as forwa rdspace and backspace 
editing. 
250-260 - transla te keyboa rd ASCII into screen 
ASCII and s tore into disk buffer. 
280-290 - toggle input status. 
310-330 - backspace edit routine. 
350-390 - forwardspace edit routine. Transla te 
screen ASCII to keyboa rd ASCII . 
410-450 - po int each of the " bogus" header fi les 
to empty track 17, sec tor 1; decla re each fi le to be 
o f type " tex t-unlocked" of length zero; and set 
the end marke r. 
470 - inputs a se ri es of seven backspaces into the 
fil enames so that the lock indica tor, fil e type, and 
sector count do not appear on screen. 
480 - checks the memory size of your Apple and 
sets up a di sk buffe r, making the program virtually 
memory-size independent . 
500-570 - orga ni ze screen di splay. 
590-620 - set HLM EM: to protect the buffer and 
a lso ini tia lize the va riables. 
640-670 - use track 17, sector 0, to fi nd the direc­
tory, thus mak ing it possible to use the program 
with either DOS 3. 2.1 or 3.3, or even with di sks 
having di rectories on tracks other than track 17. 
680-800 - main routine. 
820-840 - w rite the ca ta log heade r to the disk. 
860-920 - change DISK VOLUME message. 
940-990 - fini shing touches. 
1020-1040 - set up the input/output block for the 
Read Write Track Sector routine. 

5 TEXT I HOME : ONERR GOTO 1000 
10 GOTO 490 
20 REM t't.INPUT ROUTINE.t,* 
30 FOR I ~ 0 TO 6 
40 VTAe VTe + I: HTAB HTB 
SO eN IE 1 
60 INVERSE 
70 IF NOT INV THEN NORMAL 
80 GET CH.: IF CH. < > CHR. (13) THEN 110 

90 IF eN > 23 THEN 200 
100 FOR Z = eN TO 23,CH, ,.. " "I PRINT CH'I: 

Gosue 2S0lCN K eN + 1: NEXT I GOTO 200 

110 IF CH. = CHRt (27) THEN Gosue 270: GOTD 
60 

120 IF CH$ = CHRS (8) THEN Gosue 300; GOTO 
60 

130 IF eN > 23 THEN 200 
140 IF CHS = CHRS (21) THEN Bosue 340, GOTO 

160 
150 IF Ase (CHS) < 32 THEN 60 
160 PRINT CHS, 
170 Bosue 250 
IBO eN - eN + 1 
190 GOTO 60 
200 Bosue 460 
210 Gosue 400 
220 NEXT 
230 RETURN 
240 REM "a . SCRN ASC INTO BUFFER . ••• 
250 IF ASC (CHS) > = 32 AND ASC (CH$) < 

64 THEN POKE BFR + I • 3 5 + 10 + CN, ABC 
(CH$) + ( NOT INV > 0) • 128. RETURN 

260 POKE BFR + I • 35 + 10 + CN, ASC (CH$) -
(INV > 0) • 64 + ( NOT INV > 0) • 1281 RETURN 

270 REM •••. CHANGE INPUT STATE .••• 
280 IF INV THEN INV : 0: RETURN 
290 INV = 11 RETURN 
3 00 REM •••. BACKSPACE ROUTINE .••• 
3 10 CN = CN - 1: IF CN = 0 THEN POP GOTO 

SO 
320 PRINT CHS; 
330 RETURN 
340 REM •••. FORWARD SPACE ROUTINE .••• 
350 ASKII: PEEK ( PEEK (40) + 256. PEEK 

(41) + PEEK (36» 
3 60 IF ASKII < 32 THEN CH$ : CHR$ {ASKII + 

64)1 RETURN 
370 IF ASKII < 64 THEN CHt 

RETURN 
CHRt (ASKII), 

390 CHt = CHRt (ASKII - 128). RETURN 
400 REM •••. PLACE COMMON POINTERS .••• 

41 0 POKE 
420 POKE 
430 POKE 
440 POKE 
450 POKE 
460 REM 

BFR + I • 35 + 1, TRK 
BFR + I • 3:5 + 2, I 
BFR + I • 35 + 3 ,0 
BFR + I • 35 + 34,0 
BFR + J • 35 + 35,0 : 
•••. PUT BKSPACES IN 

RETURN 
DIRECTORY . ... 

4 70 FOR M = 4 TO 101 POKE BFR + I • 35 + M, 
1 ~6 1 NE XT : RETURN 

475 REM •••. SET DISK BUFFER • ••• 
480 BL = PEEK ( 115).BH : PEEK (116) - IIBU 

FR - BL + BH • 256 
490 REM •••. INITIALIZE SCREEN .••• 
500 TE XT I HOME I VTAB 2. INVERSE • FOR I ~ 

1 TO 40 1 PRINT "- ". r NE XT 
510 PRINT.. .. APPLE II CATALOG CUSTOMIZ 

ER "" "I 
520 PRINT " = "; 
530 FOR I '"' 1 TO 3 81 PRINT" "II NE XT 
5 40 PRINT "= "1 
5:50 PRINT "", "II NORMAL, PRINT 

"BY G.J. VULLINGS"I: INVERSE , PRINT" 
=" 1 

560 FOR 1 = 1 TO 40. PRINT ":0:: "11 NEXT 1 NORMAL 

570 POKE 34,6 
sao REM ••• . INITIALI ZE VARIABLES .••• 
S90 HIMEMI BUFRIIOB = 9 0 4.ITRK - lOB + 4115 

ECT - lOB + 5. I BUFP = lOB + 8 : ICMD = 10 
8 + 12 . ST ~ lOB + 13 .RWTS - 8961DS - CHRS 
(13) + CHR. (4)IRD "" I.WRT - 2.BFR z:: B 
UFR + 10 

bOO GOSUB 1020: POKE IBUFP,BL . POKE IBUFP + 
1. BH 

610 HOME. VTAS 20 . PRINT "INSERT DISK TO B 
E CUSTOMI ZED" 

620 VTAS 22 1 PRINT "THEN PRESS "II INVERSE 
I PRINT" RETURN "II NORMAL I GET l'l PRINT 
ZO 

630 REM •••. READ CATALOG INTO BUFFER.'" 

b40 TRK - 17. SECTR - 0 
650 POKE ITRK . TRKI POKE ISECT.SECTR. POKE I 

CMD,RDI CALL RWTS 
660 TRK - PEEK (BUFR + l),SECTR - PEEK (BU 

FR + 2 ) 
670 POKE ITRK,TRKI POKE ISECT.SECTRI CALL R 

WT6 

MorcMQ83 COMPUTE! 223 



675 REM »**.MAIN ROUTINE.***

6B0 HOME i VTAB 20i PRINT "(1>NVERSE OR <N)

ORMAL "|i GET A*i PRINT A»iVTB - 12iHTB

- 8

690 INV - 0

700 IF A» - "I" THEN INV - 1

710 Zl» - "00000000011111111112222"

720 Z2* = "1234567B901234567890123"

730 VTAB lOi HTAB HTBi PRINT Zl*l HTAB HTBi

PRINT Z2»

740 TB = 12: FOR Z = 0 TQ 6

750 VTAB TB + Zi HTAB 7i PRINT "+"j: IF INV

THEN INVERSE

760 FOR J = 1 TO 23i PRINT " ";: NEXT : NORMAL

I PRINT "+"

770 NEXT

7B0 VTAB 20: CALL - 95Bt HTAB 5i PRINT "IN

PUT LINES OF CUSTOM CATALOG"

790 VTAB 22s PRINT " PRESS "|l INVERSE : PRINT

" ESC "j: NORMAL : PRINT " TO CHANGE DI

SPLAY STATUS"

800 BOSUB 30i NORMAL

810 REM ***.WRITE SECTOR TO DISK.***

820 PRINT i VTAB 20i CALL - 95Bi PRINT "IS

THIS WHAT YOU WANT? (Y/N) "|1 GET ZZ«i

PRINT ZZ*

830 IF ZZ* - "N" THEN 6B0

B40 POKE ICMD.WRi CALL RWTS

850 REM ***.CHANGE DISK VOLUME.***

B60 PRINT i PRINT "IS "(I INVERSE : PRINT "

DISK VOLUME ";:i NORMAL : PRINT " TO B

E REPLACED? (Y/N) ";; GET Z«j PRINT Z«

B70 IF Z* < > "Y" THEN 930

880 TRK = 2:SECTR = 2: POKE ITRK.TRK: POKE I

SECT.SECTR: POKE ICMD.RDi CALL RWTS

B90 INPUT "INPUT 11 CHARACTER HEADER: ";MS*

jLN = LEN (MS«)i IF LN > =11 THEN MS

» = LEFT* (MS*,11): GOTO 910

900 FOR I = LN + 1 TO 11iMS* - MS* + " "I NEXT

910 J = Ol FOR I = BUFR + 176 TO BUFR + 1B6i

POKE I, ASC ( MID* (MS*, 11 - J,l>> + 1

2BiJ - J + li NEXT

920 POKE ICMD.WR: CALL RWTS
930 REM **».DISPLAY CATALOG AND FINISH.**

*

940 HOME i PRINT D*"CATALOSD1"

950 PRINT : PRINT "MORE CUSTOMIZING? (Y/N)

"Ii GET ZZ*i PRINT ZZ*

960 IF ZZ* = "Y" THEN 610

970 TEXT i HOME ; VTAB lOi HTAB Hi FLASH :

PRINT " SEE YA' LATER!! "t NORMAL

980 VTAB 23i END

990 RETURN

1000 HOME i PRINT "***.ERROR.***"i END

1010 REM ***.SET-UP IOB.***

1020 FOR I = 1 TO 25: READ IXl POKE B96 + I

- 1,17.1 NEXT Is RETURN

1030 DATA 160,136,169,3,32,181,183,96,1,96

,1,0,17,15,251,183,0,128,0,0

1040 DATA 2,2,254,96,1,59,236,236,59,59,23

6, 236, 59,27,236,2B,29,30,236,236
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67~ REM •••. MA I N ROUTINE •••• 
6BO HOME I VTAB 20 . PRINT "( I ) NVERSE OR ( N) 

ORMAL "" GET At, PRINT A'IVTB - 121HTB 
- 8 

690 INV - 0 
700 IF A. - "I" THEN INV - 1 
7 10 ZI$ - "0000000001111111111 2 222 " 
720 Z2S ::I: "12345678901234567890 123" 
730 VTAB 10: HTAB HTB: PRINT ZlS: HTAB HTBI 

PRINT Z2S 
740 TB = 12: FOR Z z 0 TO 6 
750 VTAB TB + ZI HTAB 71 PRINT "+",: IF INV 

THEN INVERSE 
760 FOR J "" 1 TO 23 1 PRINT" ";: NE XT: NORMAL 

: PRINT "+" 
770 NE XT 
780 VTAB 201 CALL - 9581 HTAB 51 PRINT "IN 

PUT LINES OF CUSTOM CATALOG" 
790 VTAB 221 PRINT" PRESS "I I INVERSE: PRINT 

" ESC "II NORMAL I PRINT" TO CHANGE D ~ 
SPLAY STATUS " 

800 GOSUB 301 NORMAL 
810 REM "'.WRITE SECTOR TO DISK . ••• 
820 PRINT I VTAB 2 0 1 CALL - 9581 PRINT "IS 

THIS WHAT YOU WANT? (YI N) " II SET ZZt. 
PRINT ZZS 

830 IF ZZS = "N" THEN 680 
840 POKE ICMD,WR I CALL RWTS 
850 REM "'.CHANGE DISK VOLUME .••• 
860 PRINT I PRINT "IS "J: INVERSE: PRINT 

DISK VOLUME " ; : : NORMAL; PRINT " TO B 
E REPLACED? (Y I N) " ;: GET ZS; PR I NT ZS 

870 IF Z. < > " Y" THEN 930 
880 TRK z 21SECTR ~ 2 : POKE ITRK, TRK: POKE I 

SECT,SECTR: POKE ICMD, RDI CALL RWTS 
890 INPUT "INPUT 11 CHARACTER HEADER : " IMS' 

I LN ;: LEN (MS$) I I F LN > .. 11 THEN MS 
• = LEFTS (MSS ,1 1): GOTO 910 

900 FOR I = LN + 1 TO 11IMS. <E MS' + " " I NE XT 

s ; ;; ;;; 

91 0 

920 
930 

940 
950 

960 
970 

980 
990 
1000 
101 0 
1020 

1030 

1040 

J = 0 1 FOR I ~ BUFR + 176 TO BUFR + 186 1 
POKE I, ASC ( MID. (MS.,11 - J , l » + 1 

281J - J + 11 NE XT 
POKE ICMD,WR I CALL RWTS 
REM "'.DISPLAY CATALOG AND FINISH." 

• HOHE I PRINT D. "CATALOGD1" 
PRINT: PRINT "MORE CUSTOMIZING? (Y I N) 
" II GET ZZSI PRINT ZZ. 
IF ZZ. :c: " Y" THEN 61 0 
TEXT I HOME; VTAB 101 HTAB 11 1 FLASH 

PRINT" SEE YA" LATER ~ ~ ": NORMAL 
VTAB 231 END 
RETURN 

HOME I PRINT ""' . ERROR."'''. END 
REM "'.SET-UP lOB •••• 
FOR I - 1 TO 251 READ 1%1 POKE 896 + I 
- 1,1%. NEXT II RETURN 
DATA 160 ,136,169, 3 ,32,181,183,96,1,96 

,1,0,17,15,251,183 , 0 ,128,0,0 
DATA 2 ,2, 254 , 96,1 , 59,236,236,59,59,23 

6,236, 59,27, 236,28, 29 ,30 , 236,236 
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STAR TREK 
VIC·20 $12.95 C· S4 $17.95 

Excel lent adventu re game! 

MASTER MIN D 
VIC· 20 $12.95 C· S4 $19.95 

Makes you th in k. 

ROACH MOTEL $9.95 
Kill the bugs! 

YAHTZEE 1.1 $12.95 
YAHTZEE 2.1 $14.95 

GENERAL LEDGER $19.95 
(VIC-20) 

CHECK MI NDER 
VIC· 20 $19.95 C·S4 $24.95 
HOME INVENTORY $19.95 

(VIC-201 
TO ORDER 
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(Allow 3 weeks) or 
C OD. (ACId 52.00) 
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3 sial S39.95 
prOVISions tOr sw!lcnes In Doard 

with switches $45.95 

CHARACTER BUILDER -
UTILITY AID 

ROM EXPANSION 
BOARD 

put your own oroglams on 2K 01 
41< EPROM S 

$79.95 

WI ll save and loaCl Irom d,sk Of lape 
oeslgn your own CUSTOM CHARACTERS 

we can put youl plogram rn RO M_ 
clllilor 0010 $19.50 

use w lm any memoly 
conligura!<On 

RS -232 bl-directlonal 
INCLUDES SECOND 

JOY STICK PORT 

·NEW· SECOND JOY 
STICK PORT 

$25.00 

$40.00 

$20.00 

BK RAM BOARD 
c an De daiSy cnalneo 

to loul 

4K RAM BOARD 
VIC DUST COVER 
plOleCI youl VIC 

NEW CARTRIDGE VIDEO GAMES FROM MACH INE 
LANGUAGE. INC. - SUPER FAsr ' COLORFUL 

AVAILABLE THRU OEM. INC. $25.00 
TWO PLAYER GAMES 

CLOSE ENCOUNTERS OF THE WORST KIND . BLACK JACK 
ACID RAIN . BLOCK BUSTER . DOT GOBBLER . FROGMAN 

SPIN TOIDS • CHES 

we neeD 9000 new maCMle language ga~es • royal1,.. pa,a 

CALL FOA DE TAILS 

CompI9/9/y Tesled . 100"10 GUll r3nt99d 

$49.95 

$39.95 

$1 2.95 

Dealer InqUiries mvlted 

TO ORDER CALL - 305-465·9363 

order from OEM Inc. 
2729 South U.S. 1. Suite 12 

Ft Pierce. Flonda 33450 
"el sonal CileCkS aceClOleo allOw " me to eleal - 800 S2 lor sn.pp'1'\Q - aoo S~ tor COD 
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VIC Tracing

Disassembler
Peter Busby

Here's a handy tool to let you look at machine language
programs - those in your VIC BASIC ROM chips,

programs you're typed in from COMPUTE!, or some

you've written yourself. If you don't know machine

language, seeing it and watching how fast it executes

might tempt you to learn more about it.

This article also describes how to adapt a special

cassette technique to the VIC.

What is a disassembler? It is a program which

looks at the machine code in memory, RAM or

ROM, and prints the hexadecimal and decimal

values or, more importantly, translates the hex

code into 6502 mnemonics. These abbreviated

words describe what the microprocessor is doing

at that point in the machine language program
being disassembled.

Why use a disassembler? Suppose you have

Louis Sander's article on PET tape header machine

language programs (COMPUTE!, July 1981, #14),

which you wish to utilize with your computer.

You would use the disassembler to discover how

your computer handles tape headers and SAVEs.

Hardly a week passes that I do not spend some

time exploring the operating system.

The addressing modes are:

# -Immediate

Z -Zero Page

-A -Accumulator

(X) - Indexed Indirect

(Y) - Indirect Indexed

Z X\
7\ > - Zero Page Indexed

x \
' > -Absolute Indexed
' * J

(I) -Indirect

No mode indicated represents either Absolute

Addressing or an implied or relative operation.

The addresses are shown first in hexadecimal,

then in decimal, notation.

When disassembling, it is often convenient

to jot down the mnemonics and assign descriptive

labels to the branch targets and subroutine loca

tions. At first these will be no more than "A",

"B", etc.; but, as the purpose of each part becomes
clear, the names evolve to "CHRGET",

"SCNKEY", etc. Those of you with printers may
wish to add a subroutine to print to hard copy.

As you work through a program, you may

occasionally find "ILLEGAL" opcodes or perhaps

misleading ones, particularly between sub

routines. You have to follow the logic of the

routines so that these traps do not prevent easy

decoding. There may also be bytes of data inter

spersed with the program.

No one minds if you look at and disassemble

a routine in order to decipher its workings and

access points. If you discover that the routine you

need is at SE165, by all means have your program

go SYS 57701 and use the routine. On the other

hand, you may not distribute any portion of

copyrighted material, even with the (variable)

names changed, without written permission.

This program is intended only to explore the

workings of your computer or to verify the as

sembly of your own programs.

Here's how to adapt the tape header machine

language program ("MLP") routine to the VIC-20.

Develop your MLP according to the precepts in

Louis Sander's article. Prepare to load the program

whose header you are using; place its title some

where in RAM above the program {I use $333F

on), and follow it immediately with the MLP.

Generally, the title would be 16 characters and

blanks and the MLP up to 171 bytes. With your

monitor, display the six registers starting at S00B7

and place these values:

$00B7 -length of MLP + 16for the title

00B8 -0

00B9 -0

00BA -1

00BB"l .. ,„ lt
nnRr > -address of first byte of title, low byte first

J (e.g., 00BB - 3F;00BC - 33)

Now enter .G E156. Presto! Your program title

and MLP, when LOADed, will start at $033F.

The VIC Disassembler will handle more than

10 subroutine levels with two adjustments that,

however, do use extra memory: at the end of Line

520 may be added:

:DIM RE(99>

or however many you desire; also place this figure

inside the parentheses in Line 280:

(SR<99)

or whatever.

10 PRINT"[CLEAR] 6502 DISASSEMBLER"
20 GOSUB520

30 PRINT:PRINTSE$"ELP "RIGHTS(STRS(SR),2
)r:GOSUB70

40 GOSUB80:FORI=1TO12:IFA$<>MID$(SE$,l,l )

THENNEXT:GOTO40

50 PRINT" ";:GOSUB70

60 MODE$=" ":LI=PA:ONIGOSUB220,220,200,

6 30,210,180,580,999,170,190,220,6
00:GOTO30

7 0 FORJ=0TO18:PRINTCHR?(157);:NEXT:RETURN

:REM CURSOR LEFT'S - APPLE USE CH

R?(8)

80 POKE198,0:WAIT198,1:GETA?:RETURNjREM A
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VIC Tracing 
Disassembler 
Peer Busby 

Here's a halldy 100110 lei YOll look allllachille lfillgllage 
prograllls -Ihose ill YOllr VIC BASIC ROM chips, 
prograllls YOII've Iyped ill frolll COMPUTE!, or SOllie 
YOII've wrillCII YOllrself. If YOII dOll ' I kllow lIIachille 
lallgllage, seeillg il alld watchillg how fast it exeClltes 
lIIighllelllpl YOll 10 leam li/Ore abolll il. 

This arlicle also describes how 10 adapl a special 
casselle leclllliqlle 10 Ihe VIC. 

What is a disassembler? It is a prog ram which 
looks a t the machine code in me mory, RAM o r 
ROM, a nd prints the hexadecimal a nd decimal 
va lues or, more importantly, translates the hex 
code into 6502 mnemonics. These abb rev iated 
words describe what the microprocessor is doing 
at that point in the machine language program 
being disassembled. 

Why use a di sassemble r? Su ppose you have 
Louis Sander's article on PET tape header machine 
language programs (COMPUTE!, July 1981, # 14), 
w hich yo u wish to util ize with your computer. 
You would use the disassemble r to discover how 
yo ur computer handles tape headers a nd SAVEs. 
Hardly a week passes that I do not spend some 
time exploring the operating sys tem. 

The add ressing modes are : 

# 
Z 
-A 
(X) 
(Y) 

Z,X} 
Z,Y 
,X } 
,Y 
(I) 

- Immediate 
-Zero Page 
- Accumulator 
- Indexed Indirect 
- Indirect Indexed 

- Zero Page Indexed 

-Absolute Indexed 

- Indirect 

No mode indica ted rep resents either Absolute 
Addressing or an implied or relative opera tion. 
The addresses are shown first in hexadecimal, 
then in decimal, notation . 

When disassembling, it is ofte n conven ient 
to jot down the mnemonics and assign descriptive 
labels to the branch targets and subroutine loca­
tions. At first these will be no more than "A", 

As you work through a prog ram, you may 
occasionally find " ILLEGAL" opcodes or perhaps 
mis leading ones, particularly between sub­
routines. You have to follow the logic of the 
routines so that these traps do not prevent easy 
d ecoding. The re may a lso be bytes of data inter­
spersed with the program. 

No one minds if you look a t and disassemble 
a routine in order to decipher its workings and 
access points. If you discover that the routine you 
need is at $E165, by a ll mea ns have your program 
go SYS 57701 and use the routine. On the o the r 
ha nd , you may not di stribute any portion of 
copyrighted ma terial, even with the (va riable) 
names changed , without written permission. 
This progra m is intended only to ex plore the 
workings of your compute r o r to verify the as­
sembly of your own programs. 

Here's how to ada pt the tape header machine 
la nguage program ("MLP") routine to the VI C-20. 
Develop yo ur MLP acco rdin g to the precepts in 
Louis Sander's a rticle. Prepare to load the progra m 
w hose header you are usi ng; place its title some.­
where in RAM above the program (fuse $333F 
on), and fo llow it immedia te ly with the MLP. 
Ge nera ll y, the title would be 16 characte rs and 
blanks a nd the MLP up to 171 bytes. With yo ur 
monitor, display the six registers s ta rting at $0087 
and place these va lues: 

$ 00B7 - length of MlP+ 16 for the title 
00B8 - 0 
00B9 - 0 
OOBA -1 

~~:~} - address of firs t bY,le of titl e, low byte first 
(e.g., OOBB - 3F,00BC - 33) 

No w e nter.G E156. Presto! You r progra m title 
and MLP, w hen LOADed, will start at $033F. 

The VIC Disassembler w ill hand le more than 
10 sub routine leve ls wi th two ad justments that, 
however, do use ex tra me mory: at the end of Line 
520 may be added : 

:DIM RE(99) 

or however man y you desire; also place this figure 
inside the parentheses in Line 280: 

(SR (99) 

or w hatever. 
10 PRINT"[ CLEAR) 6502 DISASSEMBLER" 
20 GOSUB520 
30 PRINT , PRINTSE$ "ELP "RIGHT$(STR$(SR ),2 

), ,GOSUB70 
40 GOSUB80 , FORI=ITOI2,IFA$<>MID$(SE$ , I , I) 

THENNEXT ,GOT040 
50 PRINT" ", , GOSUB70 
60 MODE$=" ", LI=PA , ONIGOSUB220 , 220 , 200 , 

"8", etc.; but, as the purpose of each part becomes 70 
clear, the names evolve to "CHRGET', 

630 , 210 , 180 , 580 ,999 , 170,190,220 , 6 
00,GOT03D 

FORJ=0TOI8,PRINTCHR$(157)"NEXT,RETURN 
, REM CURSOR LEFT ' S - APPLE USE CH 
R$(8 ) " SC KEY", etc. Those of you with printers may 

wish to add a subroutine to print to hard copy. 80 POKEI98 ,0,WAITI98 ,I,GETA$ , RETURN , REM A 
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PPLE USE GETA?:ON-(A$="")GOTOB0:R

ETURN

90 J=3+2*(A<LI):K=16
100 A%=A+HI*(A>H):AD$="":FORI=0TOJ:AD?=AD$

+MID?(H$,(A%/Kf(J-I)AND(K-I))+l#l
);NEXT:RETURN

110 AD=0:FORL=1TOR:GOSUB260:A=PEEK(X):AD=A
D+A*PAT(L-l):GOSUB90:MN?=AD$+LEFT

$(MN$,2):NEXT

120 RETURN

130 J=10:A=0:K=A:L=5

140 GOSUB80:IFK=0THENIFAS="$"ORA$="%"THENP

RINTA?;:K=1:J=16:IFA5="%"THENJ=2:

L=9

150 ON-(A?=CHR$(13))GOTO120:FORI =1TOJ:I FA?

<>MID$(H$,I,1)THENNEXT:GOTO140

160 PRINTA$;:A=A*J+I-1:K=K+1:ON-(K<L)GOTOl

40:RETURN

170 GOSUB290:X=Y-3:GOTO220

180 R=-1:X=Z:GOTO220

190 Y=BR:FL=0:IFR=-lTHENX=X+2*(X>1):GOTO22

0

200 IFFLAG<4THENONFLGOSUB270,2S0,290:Z=Y

210 X=Z:R=0

2 20 Z=X:A=X:LIMIT=0:GOSUB90:LI=PA:PRINTAD$

" ";:A=PEEK(X):IFR>-1THENGOSUB300
2 30 IFR=-1THENGOSUB90:PRINTAD$;A;IL?;:GOTO

260

2 40 PRINTMN$;MO$" ";IL?;:MN$="
245 IF FL-1 THEN GOSUB 110:LI=0:A=Y:GOSUB

90:LI=PA:PRINT HN?" "AD$;:GOTO 26

0

2 50 IFRTHENGOSUB110:PRINTBS$(R);MN$;AD;BS$

(R)l
260 IL$="":X=X-(X<HI-l):RETURN

2 70 BRANCH=X-2:RETURN

280 SRTN=SR-(SR<10):RETURN

290 SR=SR+(SR>0):Y=RE(SR):RETURN

3 00 R=0:FL=4:ONAAND3GOTO430,450,460:ONFNA(
4)GOTO3 70:MN$=MID$(ZE$,(AAND248)/

8*3+1,3)

310 IF(AAND31)=16THENR=1:Y=PEEK(X+1):Y=X+2

+Y-2*(YAND128):FL=1

3 20 ON-((AAND31)>0)GOTO120:ONFNA(128)GOTO3

40:ONFNA(32)GOTO350

330 IL$=" END OF ROUTINE":RETUR

N

340 ON-(A=128)GOTO460:R=1:MO?=" # ":RETURN

3 50 ONFNA(64)GOTO360:R=2:Y=FKX(0):RE(SR)=X

+3:FL=2:RETURN

360 FL=3:ON-(SR=0)GOTO330:RETURN

370 ONFNA{128)GOTO410:IF(AAND247)=36THENMN

S="BIT":GOTO420

380 ON-((AAND223)<>76)GOTO460:R=2iFL=0:MN$

="JMP":Y=FNX(0)
3 90 IFA=108THENMO?="(I)":Y=PEEK(Y)+PEEK(Y+

1)*PA

400 RETURN

410 MN$=MID$(ZE?,(AAND224)/8*3+l,3):IF(AAN

D80)=80ORA=156THEN460

420 MO$=MID$(MD?,(AAND28)/4*3+l,3):R=l-((A
AND31)=25)-((AAND15)>11):RETURN

430 GOSUB420
440 MN?=MID?(0P$(AAND3),(AAND224)/32*3+l,3

);ON-(A=137)GOTO460:RETURN

450 ONFNA(4)GOTO500:ONFNA(8)GOTO470:MO$="

# ":R=l:IFA=162THEN440

460 R=-1;IL?="ILLEGAL":RETURN

470 ONFNA(16)GOTO490:ONFNA(128)GOTO480:MO?

="-A ":GOTO440

480 MN5=MID$(TW$,(AAND96)/32*3+l,3):RETURN

490 ON-{(AAND208)<>144)GOTO460:MN?="TSX":O

NFNA(32)GOTO120:MN$="TXS":RETURN

500 GOSUB430:ON-((AAND208)<>144)GOTO120:ON

226 COMPUTE! Matc

FNA(8)GOTO510:MO$="Z,Y":RETURN

510 ON-(A=158)GOTO460:MO$=",Y ":RETURN

520 H$="0123456789ABCDEF":SELECT?=" ABCDEN

QRU H"

5 30 ZERO$="BRKPHPBPLCLCJSRPLPBMISECRTIPHAB

VCCLIRTSPLABVSSEI"

5 40 ZE?=ZES+"STYDEYBCCTYALDYTAYBCSCLVCPYIN

YBNECLDCPXINXBEQSED"

5 50 OP$(1 ) = "ORAANDEOR/,DCSTALDACMPSBC":OP$(
2)="ASLROLLSRRORSTXLDXDECINC"

560 MD$="(X) Z # (Y)Z,X,Y ,X ":TWO$="T

XATAXDEXNOP":BS$(2)=CHR?(157):REM

CURSOR LEFT

5 70 HI=65 536:H=32 767:PAGE=256:DEFFNX(A)=PE

EK(X+l)+PEEKtX+2)*PA:DEFFNA(B)=(A

ANDB)/B
580 PRINT"ENTER STARTING ADDRESS (PREFIX '

$' FOR HEX)":GOSUB130

5 90 X=A*-(A<HI):Z=X:BR=X:RE(0)=X+3

600 PRINT:PRINT" A-DVANCE ONE STEP B-R

ANCH/GO SUBROUTINE C-ONVERT BASES

610 PRINT" D-ISASSEMBLE CODES E-XAMINE

ADDRESSES N-EW START ADDRESS

Q-UIT

620 PRINT" R-ETURN SUBROUTINE U-NBRANCH

/BACKSTEP UP (SUBROUTINE LEVEL)"

:RETURN

630 PRINT"ENTER NUMBER (PREFIX '$'-HEX, '
%"=BINARY)":GOSUB130

640 PRINT:IFA>HI-1THENPRINT"OUT OF RANGE";

:RETURN

650 GOSUB90:IFA>255THENPRINT"?"AD$;A;:RETU

RN

660 PRINT"S"AD$" %";:K=2jJ=7:GOSUB100:PRIN

TAD$;A;:RETURN

999 END

POWERBYTE SOFTWAREt
Presents

APPLICATION SOFTWARE

Business and Home
for the

•Commodore 64

•Vic20andTRS80CC

65 Applications Available including:

THH EDITOR - Advanced Word Processor

with Powerful Editing Features (64 & 8K Vic 20)

THE ACCOUNTANT-General Ledger, Income

Statement & Balance Sheet

ACCOUNTS RECEIVABLE/PAYABLE - Create

Journal for Current Accounts & Record of Paid Accts.

BUSINESS INVENTORY SI9.9S

ORDER TRACKER S19.95

MY PROFIT MARGIN S16.95

BILLING SOLVER $19.95

CASH FLOW MODEL 516.95

THE CLIENT TICKLER S 19.9S

INCOME & EXPENSER SlS.95

BUSINESS $16.95

APPOINTMENTS

AT HOME INVENTORY

CHECKBOOK BOOKY

THE STOCK TICKER

TAPE

UTILITY BILL SAVER

THE BAR CHART

MOTHER'S RECIPES

THE MAILMAN

GRADE MY KIDS

$34.95

$29.95

$21.95

$12.95

$12.95

$16.95

SI2.9S

$8.95

S12.95

$12.95

S15.95

AND MANY, MANY MORE!!

FOR CASSETTE OR DISC (S 10.00 Extra - 64 & Vic 20)

•FREE CATALOG
WITH INTRODUCTORY SPECIALS

POWERBYTE SOFTWARE
2CHIPLEY RUN

WEST BERLIN, NJ 08O91

(609) 346-3063

*
*
*

*
*

*

* ¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥.¥¥¥¥¥¥¥¥¥*-¥-¥-¥-¥-

*

*
*

*
*
*
*

*

*

*
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*

*
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PPL8 US8 GETA$ , ON- ( A$~ "" )GOT080 ' R 
ETUR."l 

90 J~3+2'(A<LI) ' K~16 
100 A%~A+HI'(A>H) , AD$ ~ " ", FORI~0TOJ 'AD$~AD$ 

HlID$ (H$ , (A% / K T (J - I )AND( K-l) )+1,1 
) , NEXT, RETU RN 

110 AD~0 , FORL~lTOR , GOSUB260'A~PEEK(X)'AD~A 
D+A'PA1(L- l),GOSUB90 ' MN$~AD$+LEFT 
$ ('lN$ , 2), NEXT 

120 RETURN 
130 J ~ 10 , A~0 , K ~A , L~ 5 

140 GOSUB80'IFK~0THENIFA$~"$ "ORA$~ " % "THENP 
RINTA$; 'K~1 , J~16 ' IFA$~ " % "THENJ~2 , 
L~9 

150 ON- (A$~CHR$(13))GOT0120 ' FORI~ITOJ'IFA$ 
<>MID$(H$ , I , I )THENNEXT , GOTOI40 

160 PRINTA$;'A~A'J+I - l'K~K+l , ON- (K<L)GOTOl 
40 , RETURN 

170 GOSUB290 , X~Y- 3,GOT0220 

180 R~- I , X~Z , GOT0220 

190 Y~BR,FL~0 ' IFR~-ITHENX~X+2'(X>I) , GOT022 

o 
200 IFFLAG<4THENONFLGOSUB270 , 280 , 290 , Z~Y 
210 X~Z , R~0 

220 Z~X'A~X'LIMIT~0 , GOSUB90 , LI~PA,PRINTAD$ 

" "; ' A~PEEK(X) , IFR> - ITHENGOSUB300 
230 IFR~- lTHENGOSUB90 , PRINTAD$;A;IL$; , GOTO 

260 
240 PRINTMN$;'lO$" "; IL$ " MN$~" 
245 IF FL~1 THEN GOSUB 110 , LI~0 , A~Y , GOSUB -

90 , LI~PA , PRINT MN$" "AD$ ; ,GOTO 26 
o 

2 50 I FRTHENGOSUB1l0 , PRINTBS$ (R) ; MN$ ; AD ; BS$ 
(R) ; 

2 60 IL$ ~" " ' X~X- (X<HI - l) ' RETURN 
270 BRANCH~X- 2 , RETURN 

280 SRTN~SR- (SR<l0) , RETURN 
290 SR~SR+(SR>0)'Y~RE(SR) ' RETURN 
300 R~0'FL~4,ONAAND3GOT0430 , 450 , 460 , ONFNA( 

4)GOT0370 ' MN$~MID$(ZE$ , (AAND248 ) / 
8'3+1 , 3) 

3 10 IF(AAND31) ~ 16THENR~1 ' Y~PEEK(X+l) ' Y~X+2 
+Y-2'(YAND128)'FL~ 1 

320 0N- ((AAND31»0)GOTOI20,ONFNA(128)GOT03 
40 , ONFNA(32)GOT0350 

330 IL$~ " END OF ROUTINE",RETUR 
N 

340 ON- (A~128)GOT0460 ' R~ I ' MO$ ~ " • ",RETURN 

350 ONFNA(64)GOT0360 ' R~2 ' Y~FNX(0) ' RE(SR)~X 
+3 , FL~ 2, RETURN 

360 FL~3 , ON- (SR~0)GOT0330'RETURN 
370 ONFNA( 128 )GOT0410, IF(AAND24 7 )~36THEN'lN 

$~ " BI'r " , GOT0420 
380 ON- ( (AAND223 ) <> 76 )GOT0460 , R~2 , FL~0 , MN$ 

~ "JMP " , Y~FNX (0 ) 
390 IFA~108THENMO$ ~" (I) "' Y~PEEK(Y)+PEEK(Y+ 

l) '*PA 
400 RETURN 
410 MN$~MID$ ( ZE$ , (AAND224) /8'3+1 , 3) ' IF(AAN 

D80) ~800RA~1 56THEN460 
420 MO$ ~MID$(MD$ , (AAND28) / 4'3+1 , 3) ' R~I - ( ( A 

AND31) ~25) - ((AANDI5»II) ' RETURN 
430 GOSUB420 
440 MN$~MID$(OP$(AAND3) , (AAND224) /32 *3+1 , 3 

), ON- (A~137)GOT0460 ' RETURN 
450 ONFNA(4)GOT0500 , ONFNA(8)GOT0470 ' MO$~" -

# ", R~L IFA~1 62THEN440 
460 R~- I ' IL$ ~"I LLEGAL " 'RETURN 
470 ONFNA( 16)GOT0490 , ONFNA(128)GOT04B0 , MO$ 

~ "-A ", GOT0440 
480 MN$~'lID$ (T W$, (AAND96) /32 * 3+ 1 , 3) , RETURN 
490 ON- ( (AAND208) <> 144 )GOT0460, MN$~ "TSX" , 0 

NFNA(32)GOT0120 , MN$~ "TXS",RETURN 
500 GOSU B430 , ON- ((AAND208)<> 144 )GOTOI20,ON 

226 COMPUTE! rvo.orCh IQ83 

FNA(8)GOT0510'MO$~"Z , Y "' RETURN 
5 10 ON-(A~158)GOT0460'MO$~" , Y ", RETURN 
520 H$~"0123456789ABCDEF ", SELECT$~ " A8CDEN 

QRU H" 

5 30 ZERO$~ " 8RKPHPBPLCLCJS RPLP8'11 SECRTI PH.~8 
VCCLIRTSPLABVSSEI" 

540 ZE$~ZE$+"STYDEYBCCTYALDYTAYBCSCLVCPYIN 
Y8NECLDCPXINX8EQSED " 

550 OP$ (1) ~ "ORAANDEORADCSTALDACMPSBC" , OP$ ( 
2)~"ASLROLLSRRORSTXLDXDECINC " 

560 MD$~ " (X) Z i IY)z,X , Y , X " , TWO$ ~ "T 
XATAXDEXNOP " , 8S$ ( 2 ) ~CHR$ (157) , REM 

CURSOR LEFT 
570 HI~65536'H~32767'PAGE~256 ' DEFFNX(A)~PE 

EK(X+l)+PEEK(X+2)'PA,DEFFNA(8)~(A 

ANDB) / B 
580 PRINT " ENTER STARTING ADDRESS (PREFIX 

$ ' FOR HEX)" , GOSUB130 
590 X~A* - (A<H I )'Z~X ' BR~X ' RE(0)~X+3 
600 PRINT, PRINT" A-DV/INCE ONE STEP B- R 

ANCH/GO SUBROUTINE C-ONVERT BASES 
610 PRINT" D- ISASSEMBLE CODES E-XAMINE 

ADDRESSES N-EW START ADDRESS 
Q- UIT 

620 PRINT " R-ETURN SUBROUTINE U- NBRANCH 
/BACKSTEP UP ( SUOROUTINE LEVEL) " 
, RETURN 

630 PRINT"ENTER NUMBER (PREFIX ' $ '~HEX , ' 
% ' ~BINARY) " , GOSUB130 

640 PRINT , IFA>HI - ITHENPRINT"OUT OF RANGE " ; 
, RETURN 

650 GOSUB90 , IFA>255THENPRINT " $ "AD$;A ;, RETU 
RN 

660 PRINT"$"ADS" %" ; , K~2 : J~7 : GOSUBI00 : PRIN 
TADS ; A; : RETURN 

999 END © 
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VIC-20 & C64

Exclusive needs... exclusive source!

Southwest Micro Systems Inc

HARDWARE PERIPHERALS:

CiE CARTRIDGE (IEEE-488 FOR C64)

VIE CARTRIDGE (IEEE-488 FOR VIC-20)

C232 RS-232 C64 INTERFACE

V232 RS-232 VIC INTERFACE

CPIC64 PARALLEL INTERFACE

VPI VIC PARALLEL INTERFACE

VEX-3 EXPANDER

VEX-6 EXPANDER

V3K RAM EXPANSION

V8K RAM EXPANSION

V16K RAM EXPANSION

V24K RAM EXPANSION

40 COL VIC VIDEO EXPANDER

80 COL VIC VIDEO EXPANDER

VIC-20 COLOR COMPUTER1

COMMODORE 641

MSD SINGLE DISK DRIVE

VIC 1525 GRAPHIC PRINTER

VAC AUDIO CASSETTE INTERFACE

VMC/CMC VIC & C64 MONITOR CABLES

JOY STICK (ARCADE QUALITY)

ATARI GAME INTERFACE FOR VIC-20

99.95

79.95

45.00

45.00

75.00

75.00

29.95

85.00

35.00

49.95

95.00

139.00

250.00

325.00

175.00

545.00

CALL

330.00

25.00

15.00

25-00

CALL

C64 SOFTWARE PRODUCTS:

WORDPRO 3 + WORDPROCESSING3 85.00

INFO DESIGNS GENERAL LEDGER* 185 00

INFO DESIGNS ACCT. REC. 18500

INFO DESIGNS ACCT. PAYABLE 18500

INFO DESIGNS SOFT PACK (G/LA/CA/P) 575.00

DATA BASE FOR C64 12500

FINANCIAL SPREADSHEET FOR C64 125 00

SPRITMASTER 645 CASSETTE 35.00 DISK 35.00

Dealer inquiries invited.

VIC-20 SOFTWARE PRODUCTS:

VTE/CTE TERMINAL PROGRAM

FOR VIC & C64 CASSETTE 8.95

DISKETTE 12.95

VT-40 VIC 40 COL TERMINAL COMMUNICATOR

CARTRIDGE WITH DOWNLOADING 55.00

VIC SUPER EXPANDER 49.95

VIC PROGRAMMERS AID CARTRIDGE 45.00

VIC INTRO TO BASIC PART I & II 45.00

DECISION MAKER2 CASSETTE 15.00 DISK 19.95

LOAN ANALYZERS CASSETTE 10.95 DISK 15.00

EDUCATIONAL/RECR PART |2

CASSETTE 10.95 DISK 15.00

EDUCATIONAL/RECR PART IP

CAR COSTS2

HOME INVENTORY2

HOUSEHOLD FINANCE2

LOGIC GAMES-

ACTION GAMES2

CITY BOMBER & MINEFIELDS

BLACK HOLE GAME?

TRASHMAN GAME?

ASTROBLITZGAME2

CHOPLIFTER GAME=

SERPENTINE GAME2

APPLE PANIC GAME2

TERRAGUARD GAME2

VIDEOMANIC GAME2

WORDPROCESSING FOR VIC-20

CASSETTE 10.95

CASSETTE 15.00

CASSETTE 15.00

CASSETTE 30.00

DISK 15.00

DISK 19.95

DISK 19.95

DISK 35.00

CASSETTE 10.95

CASSETTE 19.95

CASSETTE 19.95

CARTRIDGE 39.95

CARTRIDGE 39.95

CARTRIDGE 39.95

CARTRIDGE 39.95

CARTRIDGE 39.95

CARTRIDGE 39.95

CARTRIDGE 39.95

CARTRIDGE 39.95

CARTRIDGE 99.95

A catalog of all hardware and software products

for the VIC-20 and Commodore 64 is available

upon request.

Immediate delivery on all items.

'-■Trademark of

Commodore Int.

Yes, Please send me:

7-Trademark of
Creative Software

Q- Trademark of
Professorial Software

■^'Trademark of
Info. Designs. Inc.

S!Trademarkof
Access Software

QTY

TOTAL (In

MODEL #

Texas, add 5%

NAME

sales tax)

PRICE

Your Name

Address

City State

payment method Check _ Card-Exp. Date.

Master Card *

Visa #

American Express #

Southwest Micro Systems Inc.-2554 Southwell •Dallas, Texas 75229-(214) 484-7836336 I

VIC-20 &C64 
Exclusive needs ... Exclusive source! 

Southwest Micro Systems Inc 
HARDWARE PERIPHERALS: 
CIE CARTRIDGE (IEEE-488 FOR CM) 
VIE CARTRIDGE (IEEE-488 FOR VlC-20) 
C232 RS-232 C64INTERFACE 
V232 RS-232 VIC INTERFACE 
CPI C64 PARALLEL INTERFACE 
VPI VIC PARALLEL INTERFACE 
VEX-3 EXPANDER 
VEX-6 EXPANDER 
V3K RAM EXPANSION 
V8K RAM EXPANSION 
V16K RAM EXPANSION 
V24K RAM EXPANSION 
40 COL VIC VIDEO EXPANDER 
80 COL VIC VIDEO EXPANDER 
VlC-20 COLOR COMPUTER' 
COMMODORE 64' 
MSD SINGLE DISK DRM' 
VIC 1525 GRAPHIC PRINTER 
VAC AUDIO CASSETTE INTERFACE 
VMC/CMC VIC & C64 MONITOR CABLES 
JOI STICK (ARCADE QUAliTY) 
ATARI GAME INTERFACE FOR VlC-20 

C64 SOFTWARE PRODUCTS: 
WORDPRO 3 + WORDPROCESSING3 
INFO DESIGNS GENERAl LEDGER' 
INFO DESIGNS ACCl REG. 
INFO DESIGNS ACCl PAYABLE 
INFO DESIGNS SOFT PACK (G/LNCN P) 
D'lTA BASE FOR C64 
F INANC~L SPREADSHEET FOR C64 
SPRIT~TER 645 CASSETTE 35.00 

Dealer inquiries invited. 

S 99.95 
79.95 
45.00 
45.00 
75.00 
75.00 
29.95 
85.00 
35.00 
49.95 
95.00 

139.00 
250.00 
325.00 
175.00 
545.00 
CALL 

330.00 
25.00 
15.00 
25.00 
CALL 

85.00 
185.00 
185.00 
185.00 
575.00 
125.00 
125.00 

DISK 35.00 

VIC-20 SOFTWARE PRODUCTS: 
VTElCTE TERMiNAl PROGRAM 

FOR VIC & C64 CASSETTE 8.95 
DISKETTE 12.95 

VT-40 VIC 40 COL TERMiNAl COMMUNICATOR 
CARTRIDGE WITH DOWNLOADING 55.00 

VIC SUPER EXPANDER 49.95 
VIC PROGRAMMERS AID CARTRIDGE 45.00 
VIC INTRO TO BASIC PART I & II 45.00 
DECISION MAKER' CASSETTE 15.00 DISK 19.95 
LOAN ANAlYZER' CASSETTE 10.95 DISK 15.00 
EDUCATIONALIRECR PART I' 

CASSETTE 10.95 DISK 15.00 
EDUCATIONAURECR PART II' 

CAR COSTS' 
HOME INVENTORY' 
HOUSEHOLD FINANCE' 
LOGIC GAMES' 
ACTION GAMES' 

CASSETTE 10.95 DISK 15.00 
CASSETTE 15.00 DISK 19.95 
CASSETTE 15.00 DISK 19.95 

CASSETTE 30.00 DISK 35.00 

CITY BOMBER & MINEFIELD' 
BLACK HOLE GAME' 
TRASHMAN GAME' 
ASTROBLITZ GAME' 
CHOPLIFTER GAME' 
SERPENTINE GAME' 
APPLE PANIC GAME' 
TERRAGUARD GAME' 
VlDEOMANIC GAME' 
WORDPROCESSING FOR VlC-20 

CASSETTE 10.95 
CASSETTE 19.95 
CASSETTE 19.95 

CARTRIDGE 39.95 
CARTRIDGE 39.95 
CARTRIDGE 39.95 
CARTRIDGE 39.95 
CARTRIDGE 39.95 
CARTRIDGE 39.95 
CARTRIDGE 39.95 
CARTRIDGE 39.95 
CARTRIDGE 99.95 

A catalog of all hardware and software products 
for the VlC-20 and Commodore 64 is available 
upon request. 

Immediate delivery on all Items. 

(!) Tra demOlk 01 
Commodate Inl 

iZ Tlodemork of 
Creative Software 

Trodemark of 
Profess onel SortwOle 

@l Trodemork of 
Info. Designs. Inc. 

Trodemark of 
Access Sol1wore 

Ee;,pje;; ~d-;;;:- - - - - - - - ;:; ~;- - - - - - - - - -:J 
I QTY MODEL # NAME I PRICE Address I 
I City Stole ZIP I 
I 

I payment melhoo Check - Cord-Exp DOle I 
Moslel Cord II ______________ _ 

1
f-----t----+---+-----lV'so # - I 
r--:=:-c-_::-'-=-_--:--::-::'-_--:--,-_+ ____ -l .A.mefICan Express # _____________ _ 

V: TOTAL (In Texa s. odd 5% sales lox) ~o~ __________ ::.J 
Southwest Micro Systems Inc.·2554 Southwell· Dallas, Texas 75229·(214) 484-7836 



ZX-81/TS-1000
Data
Management
George W Miller

The user of the Timex-Sinclair computer can store and

work with data files, even though some commands for

handling data are missing. This program can be easily

adapted for other kinds of data management too.

There are no commands for DATA, READ, RE

STORE, RIGHT$, LEFT$, and MID$ in Sinclair

BASIC. However, there are ways of getting around

this lack of data management commands.

The easiest way to store data is in string ar

rays, using a FOR/NEXT loop to load the array,

and using substrings to retrieve the information.

The program here is a file of addresses, but

you could use the same method to keep track of

membership rosters, records for an amateur radio

station, a reference index for keeping track of

interesting magazine articles or recipes. I do all

these things with it.

The data is saved on tape by the SAVE com

mand and is loaded into the computer for use.

However, you don't start the program with RUN.

The RUN command clears all variables, so all

that's left is a program with no data. If you do

forget and hit RUN, you'll have to stop and reload

your program from the tape.

Handy Address File
The "Addfile" program is set up to store 100

names, addresses, and phone numbers, and to

search for information by either name or city.

If you have a printer, just add another func

tion, LPRINT, and the appropriate subroutine,

and you can have a printout of any addresses you

desire.

Type the program into RAM. Try using in

verse video on some of the headings to dress up

your program a bit.

Notice lines 10-17, the dimension statements.

Line 13 sets up an array named N$ which is a

two-dimensional array with 100 subscripts for

N$, each 30 characters in length. Or you may find

it easier to visualize as a block 100 lines long and

30 characters wide in which information can be

stored.

In lines 40-46, I'm just being fancy. The Timex-

Sinclair Computer can look for headings to execute

commands as well as looking the more common

way, by checking line numbers.

CHANGE = 500 is setting up a change for

later; the correction sub-program begins at line

500. Likewise for ENTER= 1000, LIST= 1500, and

SEARCH = 2000.

In typing in my program menu, I used inverse

letters for my commands. Note that for the stop

in line 63, the shifted A is not spelled out.

In the SEARCH routine, we are using sub

strings to compare the characters stored in the file

to the information supplied from the keyboard.

If you don't enter the FAST command, the

program will run very slowly as the computer

searches sequentially through its memory for the

information.

After typing in the program, you're ready to

RUN it; this is the only time you'll use the com

mand RUN, unless you want to clear the variables

to start a new file-

After entering RUN, the computer sets aside

space in RAM for the variables, and will initialize

the FOR/NEXT loops.

The screen will display the title block, then

go to the menu. Enter "E" to go into the Entry

Mode.

The program will display the last number

used; this number is stored in memory for use in

the change mode.

Caution: Narrow String Arrays

Follow the program prompts to enter data into

the string arrays. Note that the strings for name

and address are only 30 characters wide, so some

abbreviation may be necessary. Any extra charac

ters entered will be ignored.

The array for the phone number is 12 charac

ters wide, so an area code can be included.

Zip code, Z$, is only five characters wide. Ii

the postal service goes to the expanded zip code,

you'll have to re-dimension this array to store the

extra digits.

In line 1115, the computer will ask if you want

to make another entry. By answering "N", you

will exit the loop, but the number is stored in line

47 by allowing N = L.

Whenever you return to the Entry Mode, the

program will pick up at the number where you

stopped and then continue to number 100, when

the "memory full" message will be displayed.

After entering "Y", you will drop to line 1140,

and go back to the start of the loop.

If you notice an error in your data, complete

the entry of information called for in the prompts

by entering anything; then, when asked for

another entry, enter "N". The screen will clear,

and the program menu will be displayed.

Enter "C" and go into the Change Mode,

which begins with line 500.

The display will ask for the number to change

and, after receiving the number, will display the
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ZX-81/TS-1000 
Data 
Management 
George W Miler 

The II ser of the Timex-Sinclnir COl11pllter ca n store ami 
work willi dnln files, evell IIIollgil sOllie COlli II In lids for 
IInlldlillg da la are Illissillg . Tll is progra lll enll he easily 
adapled for oilier killds of dala IIlnllngelllell l 100 . 

There are no comma nds for DATA, READ, RE­
STORE, RIGHTs;, LEFT$, a nd MID$ in Sincla ir 
BASIC. However, there are ways of getting around 
this lack of da ta manage ment comma nd s. 

The eas iest way to store data is in s tring a r­
rays, using a FOR/NEXT loop to load the a rray, 
and using substrings to retrieve the informatio n. 

The program here is a fil e of addresses, but 
you could use the sa me method to keep track of 
1l1elllbership rosters, records fo r an amateur radio 
s tatio n, a reference index for keeping track of 
interesting magazine a rticles or recipes . I d o a ll 
these things with it. 

The da ta is saved on tape by the SA VE com­
mand and is loaded into the compu te r for usc. 
However, you don' t sta rt the p rogram with RUN. 

The RU N comma nd clea rs all va riables, so all 
that's left is a program with no data. If you do 
fo rge t a nd hit RUN, you' ll ha ve to s top and reload 
your progra m from the tape. 

Handy Address File 
The "Add fi le" program is set u p to s tore 100 
na mes, add resses, a nd phone numbe rs, and to 
sea rch for in fo rmation by either na me or city. 

If you have a printe r, just add another fLlI1 c­
tion , LPRI NT, and the appropriate subroutine, 
a nd yo u ca n ha ve a printout of any addresses yo u 
d esire. 

Type the program into RAM. Try using in­
verse video on some of the head ings to dress up 
your prog ram a bit. 

No tice li nes 10-17, the d ime nsion statements. 
Line 13 se ts up an array na med N$ wh ich is a 
two-dimensional array w ith 100 subscripts for 
N$, each 30 characters in length . O r you may find 
it easier to visualize as a block 100 lines long and 
30 characters wide in which information can be 
stored. 

In lines 40-46, I' m just being fancy. The Timex­
Sinclair Computer can look fo r headings to execu te 
commands as we ll as looking the more common 
way, by checkin g line numbers. 
728 COMPlm! MarCh 'Kl83 

C I ANGE = 500 is setting up a cha nge for 
la ter; the co rrection sub-program begins at line 
500. Likewise for ENTER = 1000, LI ST = '1 500, and 
SEARC H = 2000. 

In ty ping in my progra m men u, I used inve rse 
letters for my comma nds. Note that fo r the stop 
in line 63, the shifted A is not spe ll ed out. 

In the SEA RCH routine, we a rc using sub­
s trings to compare the characters s tored in the fil e 
to the informa ti on su pp lied from the keyboard. 

If you don 't enter the FAST command, the 
progra m will ru n ve ry s l01'v ly as the compute r 
sea rches sequentia lly throug h its me mory for the 
inform ation. 

After ty ping in the program, you' re read y to 
RUN it; this is the (JIIly ti me you' ll use the com­
mand RUN, unless you want to cl ea r th e va riab les 
to start a ne\·" file. 

After e ntering RU ,the com puter sets as ide 
space in RAM fo r the va riab les, and will initi a li ze 
the FORI IEXT loops. 

The screen wi ll display the title block, the n 
go to the me nu . Enter " E" to go in to the Entry 
Mode. 

The progra m will di sp lay the last number 
used ; thi s number is stored in me mory for usc in 
the cha nge mod e. 

Caution: Narrow String Arrays 
Follow the program prompts to e nter data into 
the string arrays. ote tha t the s trings for name 
and address are only 30 characters wide, so some 
abbreviation may be necessary. Any ex tra charac­
ters ente red will be ignored. 

The array for the pho ne number is 12 charac­
ters w ide, so an area code ca n be included. 

Zip cod e, Z$, is only five cha racte rs wide. If 
the posta l se rvice goes to the ex pa nded zi p code, 
you' ll have to re-d ime ns ion this array to sto re the 
ex tra d igits. 

In line 1115, the computer w ill ask if you want 
to make another entry. By ansvverin g "I ", you 
w ill ex it the loop, but the numbe r is stored in line 
47 by a llowing N = L. 

Whenever yo u return to the Entry Mode, the 
program wi ll pick up at the nu mber w here yo u 
stopped and then con tinue to number 100, w he n 
the " me mory full " message w ill be di splayed. 

After e ntering "Y", you will drop to li ne '1140, 
a nd go back to the start of the loop. 

If YOli notice an error in your dat<l , complete 
the en try o f in fo rmation ca ll ed for in the prompts 
by e ntering anything; then, whe n as ked fo r 
another entry, enter "N" . The sc reen will clea r, 
and the program menu w ill be di splayed. 

Enter "C" and go into the Change Mode, 
w hich begins with line 500. 

The di splay wil l ask for the num ber to cha nge 
and, after receiving the number, \v ill display the 



data on file at the top of the screen. Follow the

instructions from the computer to reenter your

data. Note that you will have to enter all the in

formation for that entry.

After you complete the corrections, the screen

will clear, and the menu will be displayed.

Choose Any Function

Now, you can enter "E" and continue making

entries to your file, or enter any other function

displayed on the menu.

If you'd like to scan your file, enter "L" for

list. Be careful - this is the letter "L", not the func

tion list. If you're like me, you'll want to keep

entering the function "LIST", which will print as

a "K"; the computer will ignore this error and ask

for another command.

The screen will now begin to scroll up, dis

playing the contents of your file. After printing

the last data in the file, the display will pause

several seconds, and then the display will begin

to scroll off, one line at a time. This is annoying,

but 1 couldn't find any way around it after scrolling
a long list.

After the screen is cleared, the display will go

blank for several seconds, then return to the pro

gram menu.

Here's the most interesting feature of the

program. Enter "5" to start the Search Mode.

The computer will ask if you'd like to search

for a name or for all the names in a given city.

If you're looking for an address, enter the

appropriate command from the prompts.

Make sure the spelling is correct. It may be

necessary to try several variations if you're not

sure of the spelling because the computer will

only give you the information stored in the mem

ory if there is a perfect match. For instance, if the

name you're looking for is "John Smith" and the

computer has "Mr. and Mrs. John R. Smith"

stored in memory, the display will indicate "Name
Not Found".

City-Wide Search

If you want a listing of all the names and addresses
in your file from a given area, enter the CITY

SEARCH command, and the computer will print

a list of all names in memory in that city.

Again, the list must be exact for the computer

to print it, so be consistent with your entries. Don't

list Penna. one time and Pa. the next.
If there are more names and addresses than

can be displayed on the screen, the program will

fill the screen and return the error code 55/2041.

After using the displayed information, enter

CONT to clear the screen and continue with the
listing of data from the memory.

By using subscripts in the arrays, the com

puter is comparing each character in the key arrays

to find [he matches. This is why you must be very

careful with the data you input to get anything

useful in output. If the program fails to run prop

erly, check your input.

In the search mode, the command PAUSE

30000 is used. This holds the display for about

nine minutes to give you a chance to use the

displayed data. Since you will seldom need nine

minutes, just press ENTER when you're finished,

and the program menu will be displayed.

After working on your file, return to the pro

gram menu, and enter the function STOP (shifted

A). The cursor will disappear and an error message

will be displayed to indicate a break in the

program.

All the data you entered is now stored in the

string arrays. Enter LIST, get a display of the pro

gram listing, and SAVE in the usual manner; enter

SAVE-ADDFILE".

This program takes about seven minutes to

LOAD or SAVE, so don't be concerned about the

time the screen is flickering.

It is probably worthwhile to save the program

twice, for insurance against missing bytes. If the

first program fails to load, the second follows

immediately; the computer will pick it up.

Then use your file, LOADing in the normal

way. However, after getting the 0/0 report, enter

LIST, or just GOTO 35. This keeps all your data

stored in the variables. If you pressed RUN and

ENTER, you'll have to reload the tape to retrieve

your dala. From the program listing, enter GOTO

35 as shown in line 8.

If you'd like to make changes in the program

for other uses, just change the title in the title

subroutine to one more appropriate, and change

the PRINT statements in the program prompts.

If your file is filled and you need to start a

second file, just load the program into RAM, enter

RUN to clear the variables, and start a new file,

holding your old file on the cassette tape. Change

the title blocks to indicate that two files exist, and

remember that the information you don't have in

one file may exist in the other.

Note: All underlined characters should be entered in
inverse video.

I REH "ADDFILE"

5 REM START PROGRAM BY ENTERING GOTO 35
10 DIM L(l)

II DIM S$(l,30)

12 DIM T$(l,30)

13 DIM N$(100,30)

14 DIM A$(100,30)

15 DIM CS(100,25)

16 DIM P$(100,12)

17 DIM Z$(100,5)

25 LET L=0

30 LET N=0

3 5 GOTO 5000

40 LET CHANGE=500

42 LET ENTER=1000

44 LET LIST=1500

46 LET SEARCH=2000
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data on fil e a t the top o f the sc reen. Follow the 
instructions from the computer to reenter your 
da ta. Note that you w ill have to ente r all the in ­
forma tion for that en try. 

After you comple te the co rrec ti ons, the screen 
w ill clear, a nd the menu will be di s played . 

Choose Any Function 
Now, you can enter liE" and continue making 
e ntries to yo ur fil e, or e nte r any othe r functi on 
di splayed o n the menu . 

If you'd like to sca n your fi le, ente r " L" fo r 
li s t. Be ca re ful - thi s is the le tter " L", not the func­
tion li s t. If yo u' re like me, you' ll wa nt to keep . 
entering the fun cti on " LIST", which will print as 
a " K"; the computer will ig no re thi s e rror a nd as k 
for another command . 

The sc reen wi ll now beg in to sc ro ll up, di s­
playing the conte nts o f your fil e. After p rinting 
the last da ta in the fil e. the d is play w ill pa use 
seve ra l seconds, a nd the n the di s play w ill begin 
to scroll o ff, one line a t a time. This is annoying, 
but I couldn' t find any way around it a fter scro lling 
a long li s t. 

After the screen is clea red , the d isplay w ill go 
bla nk for seve ral seconds . the n re turn to the pro­
gram menu . 

Here's the mos t inte res ting feature o f the 
program . Enter "5" to start the Search Mode . 

The compu ter will ask if you'd like to search 
for a name or for all th e names in a given ci ty. 

If yo u' re looking for a n address, ente r the 
appropriate comma nd fro m the prompts. 

Ma ke sure the spelli ng is correct. It may be 
necessary to try severa l va riati ons if you' re not­
su re o f the spelling beca use the computer will 
o nl y give you the info rmati on sto red in the me m­
ory if the re is a perfect match. For ins tance, if the 
na me yo u' re looking for is "John Smith" and the 
computer has "M r. and Mrs. John R. Smith " 
sto red in memory, the di s play will ind ica te "Na me 
Not Fou nd". 

City-Wide Search 
If yo u wa nt a li sting of a ll the names a nd add resses 
in yo ur fi le fro m a give n a rea, e nte r the CITY 
SEA RCH comma nd, a nd the computer w ill print 
a li s t of all na mes in memory in that city. 

Aga in, the lis t must be exact for the computer 
to print it , so be consistent with yow' e ntri es. Don' t 
li s t Pen na. one time a nd Pa . the nex t. 

If there arc 1l10 re names t:l lld addresses than 
can be d h played on the screen, the program w ill 
fill the screen a nd return the error code 55/2041. 
Afte r usi ng the di splayed informa ti on, ente r 
CO NT to clear the screen a nd continue with the 
li sting of data from the memory. 

By using subscripts in the a rrays, the com­
puter is comparing each character in the key a rrays 

to find the matches . This is wh y yo u mu st be very 
ca refu l with the data you input to get any thing 
useful in output. If the program fa il s to run prop­
erly, check yo ur input. 

In the sea rch mode, the comma nd PA USE 
30000 is used . This holds the di s play fo r about 
nine minu tes to give YO Ll a chance to usc the 
displayed da ta . Since yo u will seldom need nine 
minutes, ju st press ENTER whe n yo u' re finished , 
and the p rogram me nu w ill be dis played . 

Afte r working on yo ur fil e, return to the pro­
gram menu , a nd ente r the function STO P (s hifted 
A). The cursor will di sappea r and an e rror message 
w ill be dis played to indica te a brea k in the 
progra m. 

All the da ta you e ntered is now stored in the 
string a rrays . Enter LIST, get a di splay of the p ro­
gra m li sting, a nd SA VE in the usual manner; enter 
SAVE " ADDFILE" . 

This prog ra m takes a bout seven minutes to 
LOA D or SAVE, so d o n' t be conce rned about the 
time the screen is fli ckerin g . 

It is probably wo rth w hile to save the program 
twice, fo r insurance aga ins t miss ing bytes . If the 
firs t p rogra m fa ils to load , the second fo ll ows 
immedia te ly; the compute r will pick it up . 

Then use yo ur fil e, LOADing in the normal 
way . However, after ge tting the 010 report, enter 
LIST, or just GOTO 35. This keeps a ll your d ata 
s to red in the va riables. If yo u pressed RUN and 
E ITER, yo u' ll have to reload the tape to retrieve 
yo ur data . From the prog ra m li s l"ing, enter GOTO 
35 as shown in line 8. 

If you 'd like to make changes in the program 
fo r o ther uses, jus t cha nge the titl e in the titl e 
subrou l"i ne to one mo re a pp ropriate, and cha nge 
the PRI T s ta teme nts in the p rog ra m prompts. 

If your fil e is fill ed a nd you need to start a 
second file, ju st load the progra m into RAM, e nte r 
RUN to clea r the varia bles, a nd s ta rt a new fil e, 
hold ing yo ur old file nn the casse tte tape . Cha nge 
the title blocks to indica te tha t two fil es ex ist, a nd 
reme mber tha t the in fo rma tion you d on' t have in 
one fi le may ex is t in the o ther. 

Note: All underlin ed characters should be entered in 
illi'l'rSl' "idco. 
1 REM "ADDFILE" 
5 REM START PROGRAM BY ENTERING GaTO 35 
10 DIM Ltll 
11 DIM s~ (l, 30) 
12 DIM T~ (l,30) 
13 DIM N~ t100,30) 
14 DIM A~(1 00,30 ) 
15 DIM C~t 100,25) 
16 DIM P~(100 , 12) 
17 DIM Z~(100,S) 
2 5 LET L=0 
30 LET N=0 
3 5 GOTO 5000 
40 LET CHANGE=500 
42 LET ENTER=l000 
44 LET LIST=1500 
46 LET SEARCH=2000 
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47 LET N=L

49 CLS

50 PRINT AT 0,10;":FUNCTION:"

52 PRINT

54 PRINT TAB 5;"ENTER C FOR CHANGE MODE"

55 PRINT

56 PRINT TAB 5

5 7 PRINT

59 PRINT TAB 5

60 PRINT

61 PRINT TAB 5

62 PRINT

63 PRINT TAB 5;"ENTER STOP...TO STOP"

'ENTER E FOR ENTRY MODE"

'ENTER L FOR LIST MODE"

'ENTER S FOR SEARCH MODE"

65

67

68

69

INPUT

IF

IF

IF

B? =

B? =

BS =

B$

"C

"E

"L

70

THEN GOTO CHANGE

THEN GOTO ENTER

THEN GOTO LIST

THEN GOTO SEARCH

THEN STOP

IF B?="S'

71 IF B5=" STOP

75 GOTO 49

113 PRINT

500 CLS

510 PRINT AT 0,12;"CHANGE MODE"

512 PRINT

513 PRINT TAB 5;"ENTER NUMBER TO CHANGE

514 INPUT C

515 CLS

516 PRINT N$(C,1 TO 30)

517 PRINT A$(C,1 TO 30)

518 PRINT C$(C,1 TO 30)

519 PRINT Z$(C,1 TO 5)

520 PRINT P$(C,1 TO 12)
524 PRINT AT 10,5;"ENTER CORRECT NAME"

525 INPUT Y$

530 LET N?(C,1 TO 30)=Y$

535 PRINT AT 10,5;"ENTER CORRECT ADDRESS"

540 INPUT H$

545 LET AS(C,1 TO 30)=H$

550 PRINT AT 10,5;"ENTER CORRECT CITY"

f.55 INPUT G$

560 LET C?(C,1 TO 25)=G$

562 PRINT AT 10,5;"ENTER CORRECT ZIP CODE"

563 INPUT Z$CO

564 PRINT AT 10,5r"ENTER CORRECT PHONE NUMBER1

565 INPUT P$(C)
570 GOTO 49

1000 CLS

1010 FOR X=N+1 TO 100

1015 IF X=100 THEN GOTO 1142

1020 LET L=X

1030 CLS

1040 PRINT AT 0,10;" ENTRY MODE "
1050 PRINT AT 2,10r"LAST ENTRY WAS : ";X-1

1052 PRINT

1055 PRINT "ENTER NAME"

1060 INPUT N$(X)

1070 PRINT

1075 PRINT "ENTER ADDRESS"

1080 INPUT A$(X)

1090 PRINT

1095 PRINT "ENTER CITY11

1100 INPUT C$(X)

1105 PRINT

1107 PRINT "ENTER ZIP CODE"

1108 INPUT Z$(X)

1109 PRINT

1110 PRINT "ENTER PHONE NUMBER"

1111 INPUT P$(X)
1112 PRINT

1115 PRINT "ANOTHER ENTRY?? (y/n)"

1130 INPUT FS

1138 IF F$<>"Y" THEN GOTO 47

1140 NEXT X

1142 PRINT

1145 PRINT " LIST FILLED"

1147 PAUSE 200

1150 GOTO 47

1500 CLS

1505 PRINT AT 20,12;"LIST MODE"

1510 FOR V=l TO L

1515 SCROLL
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1520

1521

1522

1523

1524

1525

1526

1527

1528

1529

1530

1532

1540

1550

2000

2020

2021

2022

2023

2033

2034

2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2047

2050

2055

2060

2062

2063

2065

2070

2100

2110

2115

2117

2120

2140

2141

2142

2143

2144

2145

2146

2150

2160

2161

2162

2163

2164

2165

5000

5005

5006

5007

5008

5009

5010

5011

5012

5013

5015

5020

5021

5022

5023

5024

5025

5026

5027

5028

5029

5030

'SEARCH MODE"

END OF LIST"

PRINT N?(V);V

SCROLL

PRINT A?(V)

SCROLL

PRINT C$(V)

SCROLL

PRINT Z$(V)
SCROLL

PRINT P$(V)

SCROLL

PRINT

NEXT V

PAUSE 200

GOTO 49

CLS

PRINT AT 0,12;

PRINT

PRINT "SEARCH NAME(N) OR CITY(C)??"

INPUT V$

FAST

IF V$="N" THEN GOTO 2050

PRINT "ENTER CITY AND STATE"

PRINT "NOTE: SPELLING MUST BE EXACT"

INPUT T$(l,1 TO 25)

FOR S=l TO L

IF C$(S, 1 TO 25)=T${1,1 TO 25) THEN GOTO ™

2160

NEXT S

SLOW

PRINT TAB 5;H

PAUSE 30000

GOTO 47

PRINT

PRINT "ENTER NAME FOR SEARCH"

PRINT

INPUT S5U.1TO 30)

FAST

FOR S=l TO L

IF N$(S,1 TO 30)=S$(1,1 TO 30 THEN GOTO 21

NEXT S

PRINT

PRINT

PAUSE 30000

SLOW

GOTO 47

PRINT N$(S)

PRINT A$(S)

PRINT C$(S)

PRINT Z$(S)

PRINT P$(S)

SLOW

PAUSE 30000

GOTO 47

PRINT N?(S)

PRINT A${S)

PRINT C$(S)

PRINT Z$(S)

PRINT P$(S)

GOTO 2041

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

REM FILE NAME

PRINT AT 4,5;

PAUSE 300

CLS

PRINT

PRINT

PRINT "100 NAMES, ADDRESSES AND PHONE"

PRINT

PRINT

PRINT

PRINT

PAUSE 500

GOTO 38

'NAME HOT FOUND"

ADDRESS FILE"

"THIS PROGRAM WILL STORE UP TO"

NUMBERS, AND WILL SEARCH BY NAME"

"OR CITY"

47 LET N=L 
49 CLS 
50 PRINT AT 0,10;":FUNCTION:" 
52 PRINT 
54 PRINT TAB 5; "ENTER £ FOR CHANGE MODE" 
55 PRINT 
56 PRINT TAB 5: "ENTER 
57 PRINT 
59 PRINT TAB 5; "ENTER 
60 PRINT 
61 PRINT TAB 5;"ENTER 
62 PRINT 
63 PRINT TAB 5;"ENTER 
65 INPUT B$ 
67 IF B$~"C" THEN 
68 IF B$="E" THEN 
69 IF B$= "L" THEN 
70 IF B$= "S" THEN 

GOTO 
GOTO 
GOTO 
GOTO 

71 IF 8$=" STOP" THEN 
75 GOTO 49 
113 PRINT 
50121 CLS 

E: FOR ENTRY MODE" 

!< FOR LIST MODE" 

? FOR SEARCH MODE" 

STOP . .. TO 

CHANGE 
ENTER 
LIST 
SEARCH 
STOP 

STOP" 

51121 PRINT AT e , 12;" CHANGE MODE" 
512 PRINT 
513 PRINT TAB 5;"ENTER NmlBER TO CHANGE 
514 INPUT C 
515 CLS 
516 PRINT N$(C.l TO 30) 
517 PRINT A$(C.l TO 30) 
51B PRINT C$(C.l TO 30) 
519 PRINT Z$(C.l TO 5) 
520 PRINT P$(C.l TO 12) 
524 PRINT AT 1121,5: "ENTER CORRECT NAME" 
525 INPUT Y$ 
530 LET N$(C.l TO 30) ~Y$ 
535 PRINT AT 1121,5; "ENTER CORRECT ADDRESS" 
540 INPUT H$ 
545 LET A$(C.l TO 30)~H$ 
550 PRINT AT 10.5:"ENTER CORRECT CITY" 
!ISS INPUT G$ 
560 LET C$(C . l TO 25)~G$ 
562 PRINT AT 1121.5: "ENTER CORRECT ZIP CODE" 
563 INPUT Z$(C) 
564 PRINT AT 1121,5; "ENTER CO RRECT PHONE NUMBER" 
565 INPUT P$(C) 
570 GOTO 49 
1000 CLS 
11211121 FOR X=N+1 TO 10121 
112115 IF X=10e THEN GOTO 1142 
1020 LET L=X 
1030 CLS 
1040 PRINT AT 0.10;" ENTRY MODE 
1050 PRINT AT 2.10: "LAST ENTRY WAS 
1052 PRINT 
1055 PRINT "ENTER NAME" 
1060 INPUT N$( X) 
1070 PRINT 
1075 PRINT "ENTER ADDRESS" 
10B0 INPUT M(X) 
1090 PRINT 
1095 PRINT "ENTER CI TY" 
1100 INPUT C$( X) 
1105 PRINT 
111217 PRINT "ENTER ZIP CODE" 
1108 INPUT Z$( X ) 
1109 PRINT 
1110 PRINT "ENTER PHONE NUMBER" 
1111 INPUT P$ (X) 
1112 PRINT 
1115 PRINT "ANOTHER ENTRY?? (y I N)" 
1130 INPUT F$ 
1138 IF F$<>"Y" THEN GOTO 47 
1140 NEXT X 
1142 PRINT 
1145 PRINT " 
1147 PAUSE 200 
1150 GOTO 47 
1500 CLS 

LIST FILLED" 

1505 PRINT AT 20.12:"LIST MODE" 
1510 FOR V~l TO L 
1515 SCROLL 
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":X-1 

1520 
1521 
1522 
1523 
1524 
1525 
1526 
1527 
1528 
1529 
1530 
1532 
1540 
1550 
2000 
2020 
2021 
2022 
2023 
2033 
2034 
2036 
2037 
2038 
2039 
2040 

2041 
2042 
2043 
2044 
2045 
2047 
2050 
2055 
2060 
2062 
2063 
2065 
2070 
2100 
2110 
2115 
2117 
2120 
2140 
2141 
2142 
2143 
2144 
2145 
2146 
2150 
2160 
2161 
2162 
2163 
2164 
2165 
5000 
5005 
5006 
5007 
5008 
5009 
5010 
5011 
5012 
5013 
5015 
5020 
5021 
5022 
5023 
5024 
5025 
5026 
5 027 
502B 
5029 
50)0 

PRINT N$(V);V 
SCROLL 
PRINT M (V) 
SCROLL 
PRINT C$ (V) 
SCROLL 
PRINT Z$(V) 
SCROLL 
PRINT P$ (V) 
SCROLL 
PRINT 
NEXT V 
PAUSE 200 
GOTO 49 
CLS 
PRINT AT 0. 12; "SEARCH MODE" 
PRINT 
PRINT "SEARCH NAME(N) OR CITY(C)??" 
INPUT V$ 
FAST 
IF V$="N" THEN GOTO 2050 
PRINT "ENTER CITY AN D STATE" 
PRINT "NOTE: SPELLING MUST BE EXACT" 
INPUT T$(l.l TO 25) 
FOR S=l TO L 
IF C$(S . 1 TO 25)~T$(1.1 TO 25) THEN GOTO -
2160 
NEXT S 
SLOW 
PRINT TAB 5;" 
PAUSE 31300121 
GOTO 47 
PRINT 

END OF LIST" 

PRINT "ENTER NAME FOR SEARCH" 
PRINT 
INPUT S$(l.lTO 30) 
FAST 
FOR S=l TO L 
IF N$(S.l TO 30)~S$ ( 1.1 TO 30 THEN GOT02l 
NEXT S 
PRINT 
PRINT "NAME NOT FOUND" 
PAUSE 3121121121121 
SLOW 
GOTO 47 
PRINT N$(S ) 
PRINT M(S) 
PRINT C$(S) 
PRINT Z$(S) 
PRINT P$(S) 
SLOW 
PAUSE 312100121 
GOTO 47 
PRINT N$(S) 
PRINT A$(S) 
PRINT C$(S) 
PRINT Z$(S) 
PRINT P$(S) 
GOTO 2041 
PRINT "* ••• *.*.***~-************* •• *****" 
PRINT ". *" 
PRINT ". .,. 
PRINT ". *" 
PRINT "* *" 
PRINT ". ." 
PRINT ,.* ." 
PRINT ". *,. 
PRINT " ••• ***_ .... ...... _**.*_._._-* .... " 
REM FILE NAME 
PRINT AT 4 . 5 ;" ADDRESS FILE" 
PAUSE 300 
CLS 
PRINT "TH I S PROGRAM WILL STORE UP Tv " 
PRINT 
PRINT "100 NAMES, ADDRESSES AND PHON E" 
PRINT 
PRINT "NUMBERS. AND WILL SEARCH BY NAME" 
PRINT 
PRINT "OR CITY" 
PAUSE 500 
GOTO 38 



Managing Memory:

VIC And Atari
Charles Brannon, Editorial Assistant

Properly handling and allocating memory can he quite a

challenge. This article, for the VIC and Atari, reveals
some of the tricks used to successfully manage your com

puter's memory.

Programmers often wrangle with limitations and

possibilities involving their computer's memory.

For one thing, there never seems to be enough of

it. If you have a 48K machine, you may never come

close to filling it with a BASIC program. But when

you start allocating RAM for graphics, or use your

48K for VisiCalc or a word processor, you need all

you can get, and then some.

Where Did It Go?

A confusing problem is the discrepancy between

memory installed and what you get from PRINT

FRE(O). The 5K VIC has 3583 bytes free; the 48K

Atari has less than 3SK available for BASIC (this

varies if you use DOS, or if the RS-232 handler is

installed). Where did the missing memory go?

You've probably heard of the operating system

(OS). It is a series of machine language programs in

your computer's ROM that handle such mundane

but vital functions as keyboard input, screen dis

play, cassette and disk input/output, and inter

preting BASIC code. The OS resides in permanent

ROM memory, so it's not included in your RAM

memory size. But since it is a program like any other,

it needs some RAM for variables and buffers. The

OS uses about IK of low memory (starting from

zero) and varying amounts of high memory for

screen display.

Going...Going...

For example, the Atari GRAPHICS 0 text screen

uses 960 bytes, the VIC's combination text/color

map screen uses 1012 bytes. So, on the VIC-20, 5K

less 2K gives about 3K. 48K - 2K = 46K on the Atari.

Using the BASIC cartridge disables another 8K on

the Atari (if you have 48K, since a cartridge "maps"

into the same memory range as upper RAM), so

we get the approximate figure of 38K. Extensions to

the OS, such as the DOS (Disk Operating System),

gobble up from 4-9K of memory. And adding soft

ware-based languages, such as Atari Microsoft

BASIC or BASIC A+ , can use from 16-26K more!

Whatever's left is yours to use for BASIC program

ming, variables, arrays, strings, and graphics.

Graphics

Using graphics consumes even more memory. A

full character set on the Atari uses 1024 bytes; a full

set on the VIC uses 2048 bytes of memory. A full

set is required for a VIC-20 hi-res screen. Atari's

super hi-resolution screen (and the 16-color GTIA

modes) uses almost 8K of RAM. Player/missile

graphics uses at least 2K.

Picky Computers

And if that weren't enough, the computer can make

life even harder for programmers. The VIC and

Atari won't use just any block of RAM you've gener

ously set aside - they're too choosy for that. The

graphics chips in the Atari frequently require that

the memory be on a IK, 2K, or 4K boundary

(explained later). VIC's requirements are similar.

In addition, the memory we reserve must be

protected. Unless we say otherwise, BASIC will

probably encroach upon our block of memory. We'll

have to lower the "top-of-memory" pointer that

tells BASIC or the OS how much memory it has. In

effect, we'll fool the computer and reserve some

"high memory" for our own purposes. Even this

can cause problems, however, and we'll try to docu

ment them. Sometimes it's safer to use low memory
J

(discussed later).

Getting Specific

Let's start with screen memory. This is the area

where the text vou see on the screen is stored. It

can also hold the information required fora high-

resolution, multicolor display. Many programmers

use POKE, rather than PRINT, to place information

directly on the screen. For example, if you enter

POKE 7680,1 on a 5K VIC, or POKE 40000,33 on a

48K Atari, an A will appear at the upper left-hand

corner of the screen. Using these same POKEs on

an expanded VIC or 16K Atari won't work. This is

because the screen memory "moves around," de

pending on the amount of memory installed.

Screen Memory: Atari

The Atari likes to keep its screen at the very top of

memory, so that it's side by side with ROM. That
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Managing Memory: 
VIC And Atari 

Chorles Bronnon, Edrtonol Asslstont 

Properly hnlldlillg nlld nllocntillg lIIel/lOry enll be qllite n 
chnllellge. This nrticle, for the VIC nnd Alnri, revenls 
sOllie of the tricks IIsed to sllccessflllly IIInllnge YOllr COI II­
puler's memory. 

Programmers often wrangle with limitations and 
possibilities involving their computer's memory. 
For one thing, there never seems to be enough of 
it. If you have a 48K machine, you may never come 
close to filling it with a BASIC program . But when 
you start allocating RAM for graphics, or use your 
48K for VisiCalc or a word processor, you need aU 
you can get, and then some: 

Where Did It Go? 
A confusing problem is the discrepancy between 
memory installed and what you get from PRINT 
FRE(O). The 5K VIC has 3583 bytes free; the 48K 
Atari has less tha n 38K ava ilable fo r BASIC (this 
varies if you li se DOS, or if the RS-232 hand ler is 
installed). Where did the missing memory go? 

You've probably hea rd of the operntillg systelll 
(OS). It is a series of machine language programs in 
your computer's ROM tha t hand le such mundane 
but vital functions as keyboa rd input, screen dis­
play, cassette and disk inpu t/output, and inter­
preting BASIC code. The OS resides in permanent 
ROM memolY, so it's not incl uded in your RAM 
memory size. But since it is a program li ke any other, 
it needs some RAM for va riables and buffers. The 
OS uses about 1K of low memory (starting from 
ze ro) and varying amounts of high memory for 
screen display. 

Going ... Going ... 
For example, the Ata ri GRAPHlCS 0 text screen 
uses 960 bytes, the VIC's combination text/color 
map screen uses 1012 by tes. So, on the VIC-20, 5K 
less 2K gives about 3K. 48K - 2K = 46K on the Atari . 
Using the BASIC ca rtridge d isables another 8K on 
the Atari (if you have 48K, since a ca rtridge " maps" 
mto the same memory range as upper RAM), so 
we ge t the approximate fi gure of 38K. Extensions to 
the OS, such as the DOS (Disk Opera ting System), 
gobble up from 4-9K of memory. And adding soft­
ware-based languages, such as Atari Microsoft 
BASIC or BASIC A + , can li se from 16-26K more! 

Whatever's left is yours to use for BASIC program­
ming, variables, arrays, strings, and graphics. 

Graphics 
Using graphics consumes even more memoly. A 
full character set on the Atari uses 1024 bytes; a fu ll 
set or the VIC uses 2048 bytes of memory. A full 
set is required for a VIC-20 hi-res sc reen . Ata ri 's 
super hi-resolution screen (and the 16-color GTIA 
modes) uses almost 8K of RAM. Player/missile 
graphics uses at least 2K. 

Picky Computers 
And if that weren' t enough, the computer can make 
li fe even harder for progra mmers. The VIC and 
Atari won't use just any block of RAM you've gener­
ously set aside - they' re too choosy fo r that. The 
graphics chips in the Atari frequently requiTe that 
the memory be on a 1 K, 2K, or 4K boundary 
(expla ined late r). VlC's requirements are similar. 

In addition, the memory we reserve must be 
protected. Un less we say othen-vise, BASIC will 
probably encroach upon our block of memory . We' ll 
have to lower the " top-of-memory" pointer that 
tells BASIC or the OS how much memory it has. In 
effect, we' ll fool the computer and rese rve some 
" hig h memory" for alii' own purposes. Even this 
can cause problems, however, and we' ll try to docu­
ment them. Sometimes it's safer to use low memory 
(discussed later) . 

Getting Specific 
Let's start with screen memory. This is the area 
where the text you see on the screen is stored . It 
ca n also hold the in fo rmation required for a high­
resolution, multicolor display. Many programmers 
use POKE, rather than PRlNT, to place information 
directly on the screen. For example, if you enter 
POKE 7680,1 on a 5K VIC, or POKE 40000,33 on a 
48K Ata ri , an A will appea r at the upper left-haRd 
corner of the screen. Using these same POKEs on 
an expanded VlC or 16K Atari won' t work. This is 
because the screen memory "moves around," de­
pending on the amount of memory installed. 

Screen Memory: Atari 
The Atari likes to keep its screen at the very top of 
memory, so tha t it's side by side with ROM . That 
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way, the screen can be erased with a massive series

of zeros. Because of the way the screen clear code

is written, it overshoots the end of screen memory.

With the screen tucked up next to ROM, it won't

matter. ROM is safe from these extra POKEs. But

if you have relocated the Atari screen, memory

just past the end of screen memory won't be safe.

Clearing the screen can erase 64 bytes past the

top of screen memory. Scrolling the text window

can clear up to 800 bytes.

Screen clears too much:

Screen

Memory
ROM

Top of

RAM
(ROM not affected)

Screen clears too much:

Screen

Memory

* More user memory

* (Character set, P/M

* graphics, etc.) ROM

*Corrupted

(64 bytes or 800 bytes)

One solution is to reserve more memory than you

need, and position your character set or P/M

graphics higher up. You might be able to prevent

the screen from scrolling or clearing. To reserve

memory, just POKE a new value into RAMTOP

(location 106) and re-execute a GRAPHICS state

ment. For example:

POKE 106, PEEK(106)-4:GRAPHICS 0

reserves four pages (IK) of high memory. The

GRAPHICS command moves the screen and dis

play list below RAMTOP. Everything above RAM-

TOP is yours. It will not be altered except as noted

above. RAMTOP will be restored only by system

reset.

You can find out the new address of screen

memory with:

SCREEN=PEEK(88)+256*PEEK(89)

SCREEN will contain the proper address for any

memory size. So instead of POKEing directly to

locations 40000-40959 on a 48K Atari, use the above

code and POKE SCREEN instead. This permits

vour program to run on any Atari, and the code is

even more readable.

Screen Memory: VIC
Text screen memory is at location 7680 on a 5K

VIC. This changes when you add memory. To

obtain the correct text screen address on any VIC,

use:

TEXT=4*(PEEK(36866)AND128)+64*

(PEEK (36869 )ANDi;>0)

Color memory (normally at 38400) is determined

with:

COLOUR=37888+4*(PEEK(36866)AND128)

Now if you want to manually move the

screen, things get more complicated. One use of

multiple screens is page flipping, where you use

two or more views of an object and show them in

sequence to provide animation. See Jim Butter-

field's "Alternate Screens," in COMPUTE!'* First

Book of VIC. We've reprinted his dual screen pro

gram at the end of this article. Press the Fl key to

switch screens.

More Moving Memory

Other areas of memory also change with various

memory sizes. Most Atari programs are stored at

the same location in low memory, but if you boot

DOS, the LOMEMory pointer is bumped up, and

BASIC starts higher up (at about S2000). You can

determine the start of BASIC on any Atari with:

STARTP=PEEK(136)+256*PEEK(137)

The VIC is notorious for moving BASIC. On

a PET/CBM, BASIC always starts at S0401 (decimal

1025). 5K VICs start at $1001 (decimal 4097). Add

3K of memory (8K total), and it's just like the PET

- decimal 1025. But add 8K to a 5K VIC (13K total),

and the start of BASIC moves again, this time to

4609 decimal. You can eliminate all the guesswork

with:

BASIOPEEK(43)+256*PEEK(44)

This information is useful if you're trying to

load a VIC program into a PET.

Character Sets: Atari

A character set must be located on a 512 byte

boundary. You can even use pages four to six,

subject to interference by floating point routines.

(Pages are blocks of 256 bytes, starting at location

zero. Thus, page zero would be the addresses from

0-255.) The easiest way is to simply "step back"

from the top of RAM/without altering RAMTOP.
If you place it behind the display list, but well

above BASIC, it will be safe. Large BASIC pro

grams, however, can encroach upon your reserved

area. And if you change graphics modes, you

must step back past the largest mode used.

The step size has to be a multiple of four for a

full 1024-byte character set. You need to step back

four pages to get past the screen in modes 0,1,2,3,4

and 5, and then four more to hold your character

set, fora total of eight. GRAPHICS 6 would require
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\·"ay, the screen ca n be era sed \·vif'h a massive series 
of ze ros. Because of the way the screen clea r code 
is written, it overshoots the end of screen memory. 
With the screen tucked up nex t to ROM, it wo n' t 
matte r. ROM is sa fe from these extra POKEs. But 
if yo u have re located the Atari sc reen, memory 
just past the end of screen memo ry won't be safe. 
Clea ring the screen ca n erase 64 by tes past the 
top of screen memory. Scrolling the text window 
ca n clear up to SOO bytes . 

Screen cl ears too much: 

Screen 
Memory 

---'7 

ROM 

Top of 
RAM (ROM not affected) 

Screen clears too much: 

--~ 

Screen 

Memory 

.. More user memory 

.. (Character set, P/M 
,. graphi cs, etc.) 

"'Corrupted 

(64 by tes or BOO bytes) 

ROM~ 

One solution is to reserve more memory than yo u 
need, and position your characte r set or PIM 
graph ics higher up . You might be able to prevent 
the screen from scroll ing or clearing. To rese rve 
memory, jus t POKE a new va lue in to RAMTOP 
(location 106) and re-execute a GRAPHI CS state­
ment. For example: 

POKE 106, PEEK(106)-4:GRAPHICS 0 
reserves fo ur pages ("I K) of high memo ry. The 
GRAPHICS command moves the screen and dis­
p lav li st below RAMTOP. Everyth ing above RAM­
TOP is yours. It will not be alte red except as noted 
above. RAMTOP wi ll be res tored only by system 
reset. 

You ca n find out the new address of screen 
memory with: 
SCREEN=PEEK(BB)+256*PEEK(B9} 
SCREEN w ill conta in the proper add ress for any 
memory s ize. So ins tead of POKEing directly to 
locations 40000-40959 on a 4SK Atari, use the above 
code and POKE SCREEN instead. This permits 
your prog ram to run o n any Ata ri , and the code is 
even more readable . 

Screen Memory: VIC 
Text screen memory is at location 76S0 on a 5K 
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VIC. Th is changes w hen you add memory. To 
obtain the correct tex t screen address on any VIC, 
use: 
TEXT=4*(PEEK(36B66}AND12B}+64* 
(PEEK(36B69}AND120) 

Color memory (norma lly at3S400) is determ ined 
with: 

COLOUR=37BBB+4*(PEEK(36B66}AND12B} 

Now if you want to man ua lly move the 
screen, things ge t more complicated . One usc of 
mul ti ple screens is poge flipping, where you use 
two or more views of an object and sho\-" them in 
sequence to provide an imation. See Jim Butter­
fi eld's" Alternate Screens," in COMPUTE!'s First 
Book of VIC. We've reprinted his dual screen pro­
g ram a t the end of thi s a rticle. Press the F1 key to 
sw itch sc reens. 

More Moving Memory 
Other areas of memory a lso change with va rious 
memory s izes. Most Ata ri programs are s tored a t 
the same loca tion in low memory, but if you boot 
DOS, the LOMEMory pointer is bumped up, and 
BASIC starts higher up (a t about $2000). You can 
dete rmine the s tart of BASIC on any Ata ri with: 

STARTP=PEEK(136}+256*PEEK(137} 

The VIC is notorious for moving BASIC. O n 
a PET/CBM, BASIC a lways sta rts at 50401 (decimal 
1025). 5K VICs s tart at $1001 (decimaI4097). Add 
3K of memory (SK total), and it's just like the PET 
- decimal 1025. But add SK to a 5K VIC (13K total), 
and the start of BASIC moves aga in , this time to 
4609 decima l. Yo u ca n el iminate all the guesswork 
with: 
BASIC=PEEK(43}+256*PEEK(44} 

This information is useful if you' re trying to 
load a VI C program into a PET. 

Character Sets: Atari 
A character set must be located on a 512 byte 
boundary. You can even use pages four to s ix, 
subject to inte rference by floa ting point routi nes. 
(Poges a re blocks of 256 by tes, s tarting at loca tion 
zero. Thus, poge zero wo uld be the addresses from 
0-255.) The easiest way is to simply "ste p back" 
from the top of RAM , wi thout altering RAMTOP. 
If you place it behind the displa y li st, but well 
above BAS IC, it wi ll be sa fe . La rge BASIC pro­
gran1s, however, can encroach upon your reserved 
a rea. And if you change graphics modes, yo u 
must step back past th largest mode used. 

The s tep size has to be a mul tiple of four for a 
full1024-byte character set. You need to step back 
four pages to ge t pas t the screen in modes 0, 1 ,2,3,4 
and 5, and then four more to hold yo ur character 
se t, for a total of eight. GRAPHICS 6 would require 



THE ARFON MICRO VIC 20
EXPANSION CHASSIS FEATURES

• 7 expansion slots

• AH aluminum construction

• Large power supply with torodial transformer

• 5 volt supply direct to expansion board for more

reliable operation

• Low voltage output jack

• Detachable cover protects cartridges

• Houses VIC and Expansion in one portable unit

• Holder for RF modulator

• Supports all VIC 20 cartridges trom Arfon Micro,

Commodore and others

VIC 20 HARDWARE FROM ARFON MICRO

•8K CMOS Static RAM

• 16K CMOS Static RAM

DR. WATSON COMPUTER LEARNING SERIES

• Beginners Assembly Language Programming Manual

for the VIC 20

VIC 20 SOFTWARE FROM ARFON MICRO

BALDOR'S CASTLE is a fast moving real time adven

ture. Can you fight off 9 different types of monsters

with just your bare hands or will you need bow & arrow,

magic sword, potions and more to steal Baldor's gold?

Fast on-screen graphics make this the adventure of a

lifetime (if you live.) Game cartridge. {More fun with

joystick.)

TOTL. TEXT 2.0 is a full featured word processing pro

gram which allows you to create and format profes

sional looking documents. $25.

TOTL. TEXT 2.5 has ail the features of TOTL. TEXT 2.0

plus up to 4 heading lines per page, footing line every

page, footnotes, keyboard input for form letters,

special characters for printer, right justify, and 3K addi

tional working memory for editing. $35

TOTL TIME MANAGER 2.0 allows you to create per

sonal or business schedules, calenders of events, and

checklists of activities. Prints 56 different bar chart for
mats. $25

VtC 20 is a registered trademark of

Commodore Business Machines.

RESEARCH ASSISTANT 2.0 allows you to keep track of

reference data and create sorted keyword cross

reference lists. Keep data on reference sources: author,

title, bibliography. Keep reference notes: page(s), text,

up to 12 key words, date(s). $25

TOTL LABEL 2.0 mailing list and label program features

easy editing, add or delete labels, define your own

labels (width, length, number of printed lines), sort

alphabetically or numerically and more. $20.

ALL TOTL 2.0 series programs work with tape

and/or disk and require VIC 20, 8K expansion,

cassette deck and/or disk drive, VIC printer

or RS-232 printer.

MINVIC cassette programs allows soft

ware written for the unexpanded VIC,

to run with memory expansion in

stalled. $5
W ~ ft ■ *4 V ^fc

4s* your VIC

Dealer, or Contact

ARFON

MICROELECTRONICS, U.S.

111 Rena Drive

Lafayette, LA 70503

{318)988-2478
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• large power supply with torodial transformer 
• 5 volt supply direct to expansion board for more 

reliable operation 
• low voltage output jack 
• Detachable cover protects cartridges 
• Houses VIC and Expansion in one portable unit 
• Holder for RF modulator 

• Supports all VIC 20 cartridges trom Arion Micro, 
Commodore and others 

VIC 20 HARDWARE FROM ARFON MICRO 
• 8K CMOS Static RAM 
• 16K CMOS Static RAM 

DR. WATSON COMPUTER lEARNING SERIES 
• Beginners Assembly language Programming Manual 

for the VIC 20 
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ture. Can you fight off 9 different types of monsters 
with just your bare hands or will you need bow & arrow, 
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Fast on· screen graphics make this the adventure of a 
lifetime (if you live.) Game cartridge. (More fun with 
joystick .) 

TOTl. TEXT 2.0 is a full featured word processing pro· 
gram which allows you to create and format profes· 
sional looking documents. $25. 

Ton. TEXT 2.5 has all the features of TOTL. TEXT 2.0 
plus up to 4 heading lines per page, footing line every 
page, footnotes, keyboard input for form letters, 
special characters for printer, right justify, and 3K addi· 
tional working memory for editing. $35 

TOTl TIME MANAGER 2.0 allows you to create per· 
sonal or business schedules, calenders of events, and 
checklists of activities. Prints 56 different bar chart for· 
mats. $25 

VIC 20 is a registered trademark of 
Commodore Bus iness Machines. 



12, GRAPHICS 7 would require 20, and you would

need to step back a whopping 36 pages to fit your

character set beneath a GRAPHICS 8 display.

A statement like:

CHSET=« (PEEK (106 )-8 ) *256

is most often used. CHSET will hold the starting

address where you should POKE your character

set, or copy from ROM character set at 57344.

Character Sets: VIC

You have to lower high memory on the VIC to

protect a custom character set from BASIC'S string

storage. The high memory pointer is at location

56. For a small character set, you need to protect

two 256-byte pages at the top of memory. POKE

56/PEEK(56)-2 protects the RAM. You also have

to change BASIC'S string pointer. Use these lines:

X~PEEK(56)-2:POKE52,X:POKE56,X:

POKE51, PEEK ( 55 ): CLR CS«256*PEEK

(52)+PEEK(5l)

You have to execute CLR to reset BASIC'S

pointers after you lower high memory. Find the

character set area as CS. (Use POKE 36868,255 to

tell VIC where the new character set is.) This tech

nique doesn't work on expanded VICs. Instead,

you can store a full character set at locations 4096

to 7615 on an expanded VIC if you execute the

following series of POKEs:

POKE 52,22:POKE 56,22iCLR:POKE

36869,240

To use these POKEs with an 8K expander, you'll

have to relocate the start of BASIC as well:

POKE 44,32iPOKE 8192,0:NEW

Naturally, the latter code cannot be within a

main program. You'll also have to relocate the

screen:

POKE 36866,150:POKE 648,30:PRINT

CHR$(147);

This will set the screen memory to location 7680,

just like an unexpanded VIC.

Player/Missile Graphics On Atari
There are two types oi P/M graphics: single and

double line resolution. Single line resolution re

quires 2K of RAM: 256 bytes for each player (4 x

256 = IK), 256 bytes for the missiles, and 768 un

used bytes. Single line resolution, which has the

vertical "fineness" of GRAPHICS 8 pixels, must

start its memory on a 2K boundary (divisible by

eight pages).

Double-line resolution, where two bytes are

displayed for every byte in the shorter 128-byte

player area, uses only 1K. 128 bytes are used for

each player, 128 for the missiles, and 384 bytes
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are wasted. We've reprinted at the end of this

article the memory table that pictorially represents

this layout. You can easily store a small character

set, machine language, or player shapes in the

unused area.

If you lower RAMTOP, you have to subtract

eight for single-line resolution, and four for double

line. If you must fit large GRAPHICS screens

(greater than seven) below RAMTOP, you must

be sure to lower RAMTOP in 4K blocks. You can

also just step back past the existing screen display

(without touching RAMTOP). You must step back

a multiple of four pages for double line resolution,

and a multiple of eight pages for single-line.

To be safe, step back eight pages (or 16 for

single-line) from modes 0-6. Go back 16 pages for

double / 24 pages for single resolution in

GRAPHICS 7, and 36/40 pages for GRAPHICS 8.

The same problems apply as with character sets:

lowering RAMTOP can cause up to 800 bytes of

your protected area to be erased.

An Alternative: Use LOMEM
Let's take a look at another technique for reserving

memory on an Atari. Various utilities and exten

sions (such as large machine language programs)

frequently load in at low memory. For example,

DOS loads in at $0700. To protect itself, DOS

bumps up the low memory pointer (o the end of

DOS, where BASIC programs will ihun be stored.

You can do the same trick to protect your own

area of memory. Pick any point after about $]F00

to store your machine language, character sets, or

P/M graphics. Address $2000 is perfect - it's on a

IK, 2K, and4Kboundarv.

Before using the low RAM, it must be pro

tected by changing LOMEM, S02E7. After you

change LOMEM, you have to re-initialize the
machine, so any program in memory will be lost.

The best solution is to use a two-part program.

Let the first part protect low memory, and then

run the second part. For example, let's say you

want to protect 2K of memory from $2000. The

last byte in the 2K range will be S27FF. To place

$2800, the new low memory value into LOMEM,

use:

POKE 743,0:POKE 744,40:POKE 8,0:A=

USR(40960)

POKEing 0 into WARMST ($08) tells the OS to re

initialize, and jumping to address 40961) (SA0OO)

re-executes the cartridge (BASIC). The memory

below S2800 is safe from any interference.

Cheer Up

Someday, computers will have unlimited RAM.

We already see low-cost 64K and high-end 8%K

microcomputers. Even languages will likely grow

larger, becoming faster and easier to use. There

12, GRAP HI CS 7 would require 20, and yo u wo uld 
need to s tep back a whopping 36 pages to fit your 
character se t beneath a GRAPHICS 8 di splay. 

A s ta tement like: 

CHSET=(PEEK(106)-8)*256 
is mos t often used . CHSET will hold the s tarting 
address w here you shou ld POKE your d1aracter 
set, or copy from ROM character set at 57344. 

Character Sets: VIC 
Yo u have to lower high memory on the VIC to 
protect a custom cha racter se t fro m BASIC's s tring 
storage. The h igh memory pointer is at location 
56. For a small cha ra cter se t, you need to protect 
two 256-byte pnges at the top o f memory . POKE 
56,PEEK(56)-2 protec ts the RAM. Yo u also have 
to cha nge BASIC's s tring pointe r. Use these li nes: 

X=PEEK(56)-2:POKE52,X:POKE56,X: 
POKE51,PEEK(55).CLRCS-256*PEEK 
(52) +PEEK (51) 

You ha ve to execute CLR to reset BASIC's 
pointers after yo u lower high memory. Find the 
character se t a rea as CS. (Usc POKE 36868,255 to 
te ll VIC w here the new charac ter se t is.) This tech­
nique doesn' t work on expanded VICs. Ins tead , 
you ca n s tore a fu ll cha racter se t at loca tions 4096 
to 7615 o n a n ex panded VIC if you execute the 
following series of POKEs: 

POKE 52,22:POKE 56,22.CLR:POKE 
36869,240 

To use these PO KEs with an 8K expande r, you' ll 
have to re loca te the sta rt of BASIC as we ll : 

POKE 44,32.POKE 8192,0:NEW 

Na turally, the lat ter code ca nnot be within a 
main program. You' ll also ha ve to reloca te the 
screen: 

POKE 36866,150:POKE 648,30:PRINT 
CHR$(147); 
This wi ll se t the screen memory to location 7680, 
just like a n unexpa nded VIC. 

Player/Missile Graphics On Atari 
There arc two tvpes of P/M graphiCS: s ingle a nd 
do uble line reso lutio n . Single line resolution re­
quires 2K of RAM : 256 by tes for each playe r (4 x 
256 = I K) , 256 bytes for the missi les, and 768 un­
used bytes. ingle line resolution, w hich has the 
vertical " finen ess" of GRAPHICS S pixels, mu st 
sta rt its memory on a 2K boundary (di visible by 
eight pages). 

Double-line reso lution, w here two bytes a rc 
dis played fo r every by te in the shorter liS-byte 
p laye r a rea, uses only 1 K. 12S bytes a re used fo r 
each playe r, 128 for the missi les, a nd 384 bytes 
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a re wasted. We've reprinted at the end of thi s 
a rti cle the memory table tha t picto ri a ll y re presents 
this layout. You can easily store a sma ll cha racter 
set, machine la nguage, or p layer sha pes in the 
unused area. 

If yo u lower RAMTOP, yo u have to subtract 
eight fo r sing le-line resolution, and four fo r double 
line. If yo u must fit large GRAPH ICS screens 
(grea te r tha n seven) below RAMTOP, yo u mus t 
be sure to lower RAMTOP in 4K blocks. You ca n 
a lso just s tep back past the ex is ting screen di splay 
(without touching RA MTOP). You must s tep back 
a multiple of four pages fo r double line resolution, 
a nd a mu ltiple of eight pages for single-line. 

To be sa fe, step back eight pages (o r '16 for 
s ing le-li ne) fro m mod es 0-6. Go back 16 pages for 
doub le 124 pages for single reso lu tion in 
GRAP HICS 7, and 36/40 pages for GRAPHICS 8. 
The sa me problems apply as with cha racter sets: 
lowering RAMTOP can ca use up to SOO bvtes of 
yo ur protected area to be e ra sed. . 

An Alternative: Use LOMEM 
Le t's ta ke a look at anothe r technique fo r rese rving 
memory on an Ata ri. Various uti iit-ics and exten­
sions (such as la rge machine language progra ms) 
freq uentl y load in at low me mory . For example, 
DOS loads in at $0700. To protec t itself, DOS 
bumps up the low me mory poin te r to the end o f 
DOS, w here BASIC p rogra ms w ill then be s to red. 
You ca n do the sa me tri ck to protect yo ur own 
a rea of memory. Pick any poin t afte r about $1FOO 
to store your nlach ine language, chara cte r se ts, or 
P/M g raphics. Add ress $2000 is pe rfect - it's on a 
1 K, 2K, a nd 4K boundary. 

Before using the low RAM, it mu st be pro­
tected by cha ngi ng LOMEM , S02E7. After yo u 
change LOMEM, you ha ve to re-i n itiali ze the 
machine, so any progrBlll in memory \·vill be lost. 
The best so lu tio n is to usc a two-part program. 
Let the first part protect low me mo ry, and the n 
run the second part. For example, let's sny you 
wa nl' to protect 2K of memory from $2000. The 
las t byte in the 2K ran ge will be $27FF. To p lace 
52800, the ne\ov low memury va lue into LOMEM, 
usc: 

POKE 743 ,0 :POKE 744,40:POKE 8,0:A= 
USR(40960) 
POKEing 0 into WARMST (508) te ll s the OS to rc­
initiali ze, a nd jumping to add ress ~()960 (5AOOO) 
re-executes the ca rtridge (BASIC). The l11emory 
below 52S00 is safe from a nv interference. 

Cheer Up 
Someday, computers will have unlimited RAM. 
We a lready see low-cost 6~K a nd high-end 896K 
I" icrocolllp" ters . Even languages will likely grow 
la rge r, becoming fa ster and easier to use. There 



Four smart ways

to makeyourAtari 400/800,

TRS-80 COLOR,VIC-20 and Commodore 64

much more intelligent.

The Color Accountant pays

for itself. This complete per

sonal financial package is

designed to make your money

easier to manage. Included are:

/. Checkbook Maintenance

2. Chan ofAccounts

3. Check Search

4- Income/Expense Statement

5. Net Worth Statement

6. Color Graph Design Package
7. Home Budget Analysis

8. Color Payments Calendar

9. Mailing List

10. Decision Maker

This unique menu-driven pack

age requires less than one hour

data input per month. The Color

Accountant has over 60 pages

of documentation including

examples and step-by-step

instructions. TRS-60 COLOR

requires Ext. Basic and 16K for

cassette, 32K for diskette; Atari

400/800 requires 24K for cas

sette, 32K for diskette; VIC-20

requires 16K Expander. Now

available for Commodore 64.

$74.95 cassette;

$79.95 diskette

The Tax Handler makes

April 15th just another day.

This is the perfect complement

to our Color Accountant. The Tax

Handler will help prepare your

tax returns and probably save

you money. Included are:

1. Form 1040 (Long Form)—filing

status, exemptions, income,

income adjustments, com

putation of tax. tax credits

and payments or balance/

refund due.

2. Schedule A (Itemized Deduc

tions)—medical and dental

deductions, taxes, interest

expenses, contributions,

casualty/theft losses, miscel

laneous deductions and

summary.

3. Schedule G (Income Averag
ing}—base period income and

adjustments, computation of

averageable income and

computation of tax.

Additional schedules or altera

tions to the tax codes will be

available separately in our

monthly magnetic magazines.

Atari 400/800 requires 24K for

cassette. 32K for diskette. VIC-20

requires 16K Expander. Now

available for Commodore 64.

$3435 cassette;

$3935 diskette

You'll love your computer

with The Magnetic Maga

zine. Our magnetic magazines
will entertain, inform, educate,

challenge and delight you. Each

issue contains 4 to 7 ready-to-

use quality programs, at! fulfy

listable. Every issue includes a

newsletter containing instruc

tions, tips on programming

techniques and a line-by-line

examination of the feature

program. And starting with issue

number 8, the first in a series of

tutorials on machine language

programming. Database I with a

new application every following

issue and a new utility in our

Utility~of-The-Month section. And

word processing is coming soon!

A full year's subscription

consists of 10 issues—over 50

programs a year at a mere

fraction of their cost. Available

for TRS-80 COLOR Ext. Basic.

Atari 400/800; all require 16K.

Back issues available.

One year subscription:

$50.00 cassette;

$75.00 diskette

Half year subscription:

$30.00 cassette;

$45.00 diskette

Sample issue:

$10.00 cassette;

$15.00 diskette

VIK VIDEO issue 1 available

for VIC-20; $12.95 cassette

The Learning Center

teaches and enlightens

children. Our exceptional

educational programs are class

room designed and tested. These

unique packages have been

invented to introduce 3 to 9 year

olds to the ease of computer

learning. Through the use of

basic concepts such as colors.

shapes, numbers and letters,

children understand counting,

math and language skills. Each

program is designed to develop

a specific skill, rewarding each

correct answer with music and a

happy face. Most are compatible

with our new Edumate Light

Pen S34.95.

Available for Atari 400/800,

VIC-20 and Commodore 64; all
requireSK for cassette. 16K for

diskette. Also available for

Timex/Sinclair 1000 and TI-99.

Please ask about programs

available and their prices

for Pre-Schoof, Kindergar

ten and Grades 1 & 2.

Prices range from $8.95

for a single cassette to

$79.95 for a complete set
on diskette.

Order now! See your local dealer or order direct. New catalog S2.00. Visa and MasterCard accepted—
please add S2.00 for postage and handling.

Call toll free!

1-800-334-SOFT
DEALER INQUIRIES INVITED

programmer's
a division of FUTURE HOUSE — dept. c

p.o. box 3470, chapel Mil, north Carolina 27514, 919-967-0861

Four smart ways 
to make your Atari 400/S00, 

TRS-SO COLOR, VIC-20 and Commodore 64 
much more intelligent. 
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The Color Accountant pays 
for itseH. This complete per· 
sonal financial package is 
designed to make your money 
easier to manage. Included are: 
1. Checkbook Maintenance 
2. Chart of Accounts 
3. Check Search 
4. Income/Expense Statement 
5. Net Worth Statement 
6. Color Graph Design Package 
7. Home Budget Analysis 
8. Color Payments Calendar 
9. Mailing List 

10. Decision Maker 
This unique menu-driven pack· 
age requires less than one hour 
data input per month. The Color 
Accountant has over 60 pages 
of documentation including 
examples and step-by-step 
instructions. TRS-aJ COLOR 
requ ires Ext. Basic and 16K for 
cassette, 32K for diskette; Alari 
400/800 requires 24K for cas­
sette, 32K for diskette; VIC·20 
requires 16K Expander. Now 
available for Commodore 64. 

$74.95 cassette; 
$79.95 diskette 

The Tax Handler makes 
April151h just another day. 
This is the perfect complement 
to our Color Accountant. The Tax 
Handler will help prepare your 
tax returns and probably save 
you money. Included are: 
1. Form 1040 (Long Form)-filing 

status, exemptions, income, 
income adjustments, com· 
putation of tax, tax credits 
and payments or bafance/ 
refund due. 

2. Schedule A (llemized Deduc­
tions)-medical and dental 
deductions, taxes, interest 
expenses, contributions, 
casually/theft losses, miscel­
laneous deductions and 
summary. 

3. Schedule G (Income Averag· 
ing)-base period income and 
adjustments, computation of 
averageable income and 
computation of tax. 

Additional schedules or altera­
tions to the tax codes will be 
avai lable separately in our 
monthly magnetic magazines. 
Atari 4001800 requires 24K for 
cassette, 32K for diskette. VIC-20 
requires 16K Expander. Now 
available for Commodore 64. 

534.95 cassette: 
$39.95 diskette 

You'" love your computer 
with The Magnetic Maga­
zine. Our magnetic magazines 
will entertain, inform, educate, 
challenge and delight you. Each 
issue contains 4 to 7 ready-to­
use quality programs, all fully 
listable. Every issue includes a 
newsletter containing instruc­
tions, tips on programming 
techniques and a line-by-line 
examination of the feature 
program. And starting with issue 
number 8, the first in a series of 
tutorials on machine language 
programming, Database I with a 
new application every following 
issue and a new utility in our 
Utility-of·The-Month section. And 
word proceSSing is coming soonl 

A full year's subscription 
consists of 10 issues-over 50 
programs a year at a mere 
fraction of their cost. Available 
for TRS-80 COLOR Ext. Basic. 
Atari 400/800; all require 16K. 
Back issues available. 

Oneyearsubscri~ 
$50.00 cassette; 
$75.00 diskette 
HaW yearsubscri~ 
$30.00 cassette: 
$45.00 diskette 
Sample issue: 
$10.00 cassette: 
$15.00 diskette 
VlK VIDEO issue 1 available 
for VIC-2D: $12.95 cassette 

The Learning Center 
teaches and enliglrtens 
children. Our exceptional 
educational programs are class· 
room designed and tested. These 
unique packages have been 
invented to introduce 3 to 9 year 
olds to the ease of computer 
learning. Through the use of 
basic concepts such as colors, 
shapes, numbers and letters, 
children understand counting, 
math and language skills. Each 
program is designed to develop 
a specific skill, rewarding each 
correct answer with music and a 
happy face. Most are compatible 
with our new Edumate Ught 
PenS34.95. 

Available for Atari 400/800, 
VIC·20 and Commodore 64; all 
require 8K for cassette. 16K lor 
diskette. Also available for 
Timex lSinclair 1000 and TI·99. 

Please ask about programs 
available and their prices 
for Pre-School, Kindergar­
ten and Grades 1 & 2. 
Prices range from SS.95 
for a single cassette to 
$79.95 for a complete set 
on diskette. 

Order now! See your local dealer or order direct. New catalog 52.00. Visa and MasterCard accepted­
please add S2.00 for postage and handling. 

Call toll freel 

1-8QQ:I3iVQtii3[RDJ4s ·S0f! 
a division of FUTUllE HOUSE - dept , c 

p .o. box 3470, chapel hill, north carolina 27514, 919-967-0861 



are already languages available for the VIC and

Atari that ease the hassle of memory allocation,

such as BASIC A + for Atari, with its built-in P/M

graphics commands, and the Super Expander for

the VIC, which adds easy high-resolution com

mands such as CIRCLE and PAINT (adding 3K of

RAM as a bonus!). But if you're interested in doing

it yourself (and you have to in machine language),

I hope these suggestions help.

Page Flipping for VIC

100 REMDUAL SCREEN JIM BUTTERFIELD

110 P0KE56,28:CLR

120 DIML%(23)

130 GOSUB400:PRINTCHR$(147):GOSUB400

140 Z$=CHR$(133)

200 GETX$:IFX$=Z$THENGOSUB400

210 PRINTX$;:GOTO200

400 REM SWITCH

410 S=PEEK(648)

420 IFS=28THENS=30:T=150:GOTO500

430 IFS=30THENS=28:T=22:GOTO500

4 40 STOP: REMARK: ERROR

500 POKE648,S:POKE36866,T

510 FORJ=0TO23

5 20 V=PEEK(J+217):POKEJ+217,L%{J):

530 L%{J)=V

540 NEXTJ

550 PRINT:RETURN

Memory Allocation for P/M Graphics
PMBASE must be on IK boundary for double-line resolution,

2K boundary for single-line resolution.

double-line single-line

PMBASE resolution resolution I'MBASE

+ 128

+ 256

Missiles

+ 768

Missiles

1024

+ 1280

+ 153b

1792

+ 2048

VIC-20
SOFTWARE

SPECIALS CBM-64
A 100*. machine coOe game Kilh colorful

graphics, music, sound and a lunny looking

lurlle to entertain your entire family!

By Thomas Kim and Jimmy Huey ON LYSIS. 95
DISCOUNT

FROMTRONIX prices

SWARM $24.95

GALACTIC BLITZ 21.95

SIDEWINDER-8K 24.95

CBM-64 games from Tronix.

Call or write for details!

FROM TRONIX

SIDEWINDER

Maneuver your

chopper to destroy

ana avoid va'ious

attacking space

beings 8K Ram

Eip Req

Machine Language ■

Joystick

NEW from Hal Labs

STELLAR TRIUMPH!

for your CBM-64

100% machine code

Two player game

Many leveled space war game.

$24.95

NEW from Interesting Software

MINI-MONfor64& VIC-20

includes mini-assembler disassembler

Specify lape or disk

Only S24.95

<t~* INTERESTING SOFTWARE
' I* 21101 S Harvard Blvd., Torrance. CA 90501

(213) 328-9422

Visa MC Check Money Orde: Add S2 00 Posiage & Handling

CA residents add appropriate sales ta> Dealer inquirers Invited

Write lor free Catalog

are already la nguages ava ilable for the VIC a nd 
Atari that ease the hassle of memory a ll ocation, 
s uch as BASIC A + for Atari, with its built-in r iM 
graphics comma nds, and the Super Expa nder for 
the VIC, wh ich adds easy high-reso lu tion com­
mands such as CIRCLE a nd PAINT (adding 3K of 
RAM as a bonus! ). But if you' re interested in doi ng 
it yourse lf (and you have to in machine la nguage), 
I hope these sugges tions help . 

Memory Allocation for P/M Graphics 
PM BASE must be on IK bound .. ry for doub le-lin e resolution , 
2K boundary for s ingle- line resolution . 

Page Flipping for VIC 
10~ REMDUAL SCREEN JIM BUTTERFIELD 
110 POKE56,28 : CLR 
120 DIML%(23) 
130 GOSUB400: PRINTCHR$( 14 7 ),: GOSUB400 
140 Z$=CHR$(133) 
200 GETX$:IFX$=Z$THENGOSUB400 
210 PRINTX$;:GOT0200 
400 REM SWITCH 
410 S=PEEK(648) 
420 IFS=28THENS=30:T=150:GOT0500 
430 IFS=30THENS=28:T=22:GOT0500 
440 STOP: REMARK: ERROR 
500 POKE648,S:POKE36866,T 
510 FORJ=0T02 3 
520 V=PEEK(J+ 2 17) :POKEJ+ 217,L%(J): 
530 L%(J)=V 
540 NEXTJ 
550 PRINT:RETURN 

VIC-20* SOFTWARE 
SPECIALS 

~ " 100% mach ine code game w l l l'o co lorlul 

~ 
g raphics. musi c . sound and. ru nny looking 

........ '-" tUf lle to e nterl.in your enlire fa mily! 

'\' ~",,""mBK.;m.'."d.J.;m.m.YH.'.'Y~ON.L.'S."II·95 
DISCOUNT 

FROM TRONIX PRICES 

SWARM ............. ..... $24.95 
GALACTIC BLITZ 
SIDEWINDER - 8K 

21.95 
24.95 

CBM-64 games from Tronix. 

Call or wri te for detai ls! 

Maneuver your 
chopper to destroy 
and avoid various 
aUadlmg space 
beings 8K Ram 
E_p. Req 
Mach'oe Language ­
joystick 

visa Me Check Money Order 

CBM-64* 
NEW from Hal Labs 
STELLAR TRIUMPH! 

for your CBM·64 

100% machine code 

Two player game 

Many leveled space war game. 

$24.95 

NEW from Interesting Software 

MINI·MON lor 64 & VIC·20 

inCludes mini-assembler disassembler 

Specify tape Of disk 

Only ...... ................. .. ... ............. 524.95 

CA residen ts add appropnale sales lax 
Wille for tree Catalog 

Add 52 00 Postage & Handling 

Dealer InqUllcrs Invited 

·Vc20 .... __ 



AATARI
800 (48K) $499
810 DISK DRIVE $428 32K MICROTEK $75

410 RECORDER $74

850 INTERFACE $164

400 COMPUTER $219

Entertainer $66

Communicator $298

32K (RAM) (Mosaic) $99

32K RAM (Intec) $69

48K (lntBC/400) $139

Educator $112

Programmer $52

WIC0 $23

WIC0 Red Ball $25

WIC0 Track Ball $49

PEFGCM
Single Density Master — S399

Double Density Master .... $559

ATARI SOFTWARE

Double Density Dual $859

Dbl Sided Obi Density Mstr . $659

ADVENTURE INT'L
Rear Guard (D)

Saga 1-13 each (D)
Adv. M2each(C)

Preppie(C'D)

APX
Oj|law'How(C/D)

Eastern Front (C/D) ....

Fam. Cash Flow(D) ....
747 Land. Sim. (C/D) ...

ATARI INC.
Galaxian

Defender

ET
Microsoft Basic (D) ....

Macro Ass. & Edit. (D)
Assembler Editor(R) ..

Basic Cartridge (R)
PacMan(R)

Centipede (R)

Cavernsof Mars(D)....
Missile Command (R).

Star Raiders (R) ,

Corw. Lang. Ea. (C) ....
Music Composer (R| ..

Super Breakout (R) ....
My First Alphabet (D|

Prog. 2&3(ea.)(C)

Word Processor(D) ...

Pilot (Educ)

TouchTyping(C)

Home File Mngr(D) ...

AUTOMATED SIMUL.

Invasion Orion (C/Di ..

Rescue at Rigel(QD)

Temple of Aps.(C/D| ..

StarWarrtoi(CfD)
Datestnsof Ryn{C/D|

$16

$28
$18
$21

$17

$23
$17

J17

$33

$33

$36

. S65

$65

S45
$45

.$32

.$32

.$28

.$27

$32
$44

. S31

.$27

.$26

.$21
$107

$98
.$19

-S37

. $18

.121

.$28

.$28

.$15

..$21

. $29

S25

$13

$21

$25

$21

$73

.$21

Dragon's Eye (D|

Monster Maze (D) .

AVALON HILL

Empireof Over(D) ..

B-1 Nuc. Bomber (C)

BRODERBUND

Apple Panic (C/D) ....

Star Blazer $23
ChoplilietfD) $25
Davids Midnight (D).... $25

Deadly Secrets (D).
Steller Shuttle (C/Dl

DATA SOFT

Text Wizard II (D) ...

Canyon Climber (D)

Pacific Coast Hwy (D) . $21
Clowns S Balloons (DJ $21

EDUWARE

Compu-Read(D) $21

Compu-MathFr.(D) $28
Compu-Maih Dec. (D).. $28

INFOCOM

Zorkl(D) $28
Zorkll(D) $28
Zorh III (D> $28
Starcross $28
Deadline (D) $35

JV SOFTWARE

Action Quest (C/D) $21
Ghost Encount. (C(D) ..$21

KBYTE
Krazy(each) $34

ONLINE
Mouseattach(D) $24
Wiz& Princess (D| $24

Crossfire (C(D) S21
Frogger(CZD) $25

Threshold (□) $28

Ultima I (D| 528

Ultima II {DJ $«
Jawbreaker (CD) $21

The Next Slep(D) $28

Crossfire {R) $2B

ROKLAN

Gorf(O) $30
Gorf(R) $33

Wizard of Wor(D) $30
Wizard Of Wor(R) $33

SIRIUS

Space Eggs (D) $21

Sneakers (D) $21

Way Out (D) $28
Bandits (D) $24

STRATEGIC SIM.
Shattered Alliance (D). $28
Tigers lnSnow(C/D).... $28

Battle of Shiloh(OD) ..$28

SYNAPSE SOFTWARE

FiloMngre00+ (D) $73

Protector II $24

Shamus(C/D) $24

Nautilus (C/D) $2*
Claim Jump (CD) $24

MISCELLANEOUS

Ah Baba(D) $24
Miner 2049er(R) $35

Jumbo Jet (R) $37

Kid Grid (DD) $21
Pool 1.5 (D) S24

Raster Blaster (D) $21

Sam(D) $4"
Galactic Chase (C) $17

Warlocks Revenge (D). $24
Visicalc(D) $175
3-DSupergraph(C/D) .. $2£

StarbaseHyp(D) $17

PRINTERS

CITOH

Prowriter $439

Prowrilerll $649

Starwriter F-10
(40cps) S1325

Printmaster F-iO

(55cps) $1599

NEC

8023 A-C $465

3510 $1375

3530 $1595
3550

(IBM compatible) . $1829
7710/7730 $2319

PRINTERS (Continued)

STAR MICRONICS

Gemini 10 CALL

Gemini 15 CALL

SMITH CORONA TPI . $589

AXIOM GP-100 $269

MONITORS
NEC

12-GRN[JB126O) S115

12"GRN(JB1201M)...S155
12" Color Composite

(JC1212) S329
12" Color RGB

{JC1203IBM} $689

AMDEK

V3O0 $139

V310(GRN-IBM> $169

MONITORS (Continued)
V310(AMBERIBM] ..CALL

COLOR I $310

COLOR II $650

USI (AMBER) CALL

MODEMS
HAYES
Micromodemll $26!

Stack Smartmodem .. $215

Smartmodem 1200 .... $519

NOVATION
Apple-Cat II $299

2l2Apple-Cat $589
O-Cat $155

ANCHOR AUTOMATION
Signalman I or II $7E

z. commodore

VIC 64 CALL 1525 PRINTER $296

VIC 20 $177 1530 RECORDER $59

1541 DISKDRIVE $298 1600 MODEM $87

-j— ___. _ THE ABOVE PRICES ARE FOR PREPAID ORDERS

IN |Vi If^ AddS2 00 Shipping per software order anywrtere in U.S Add
UUUIIIIU $5 00 Shipping per software lor non-U S orders, P 0 Boxor
nniini .__,_._ FPO-APO. Call lor co$l ot Hardware shipping Calif residents

IslllVlr II I hnS ;;■.■■■ Cashiers Checks or Money Orders filled
Will I \J I LI IU same day Personal checks require 4 weeks lo clear Miitir

UNLIMITED Card ind Viu OK lot lortwir* onlv. add 3% lurclucgs.

ORDER LINES OPEN include card no . expiration date and signature Prices
■■•>.. -„. - sjBiect lo cnange
MON-FRI 9 am - 6 pm *
228 N. PROSPECTORS HD.

DIAMOND BAR. CA 91765 atari is a trademark of atari, inc

PracliCaic VIC-20 16K RAM/64

The extraordinary electronic spreadsheet program

that does formula calculations, replicates formulas and

data, has adjustable column width and numeric format,

over 20 mathematical functions, alpha and numeric

sorting, prints, and saves spreadsheets. Tape caid disk

versions available $35.00

Sensational and International Software

fox Domestic VIC-20.

RABBIT BASE- Rabbit Base is a data file manager that allows

sort routines, password protection output to printer, er

ror checking routine, add, delete, change, last find, crash

proof code, simple screen instructions, and more.

(1GKRAM) $19.95

CHECKBOOK - This program allows you to keep a running

check balance. You may store up to a year's worth of
checks on the program. Functions available: write checks,

write deposits, debit memos and service charges, cancelled

checks, and a review routine (8K RAM) $9.95

ABDUCTOR - Planet Zog has been colonized by human

beings. Aliens have begun to kidnap and murder the

settlers. Your job is lo defend the colony. All machine

language. (Unexpanded) - SI6.95
TANK-WAR - Maneuvering your tank through the rubble of

Casablanca. Instinct tells you your foe is very much alive.

As you turn the corners of the vacated road, WATCHOUT!

1 or 2 player game. (Unexpanded) $11.95

Sinclair Times 1OOO 16K RAM Required

LYNCHHOB - A competitive game of skill and strategy for 2

to G players. Developed from the traditional game of

Hangman. (16K RAM) $9.95

GALACTIC PATBOL-Your 6-year mission is to explore new

worlds, to go where no being has gone before. Your job as

captain of the Galactic is lo protect the lives of the 500

aboard and operate the bridge. (16K RAM) $11.95

Other programs for the VIC-20 or SINCLAIRTIMEX 1000

in the areas of home use, business applications, educa

tional needs, and other games are available.

Order direct by calling 1-800-343-1078

We're looking for new software
CSA is searching ior programmers who are cre

ating software for Commodore, Timex, or Atari. We

offer you an immediate, wide distribution network.

Contact us at the address below.

We're looking for new dealers
CSAis a distributor for U.S. and foreign software.

Call or write us for a complete list of programs.

COMPUTER

ASSOCIATES

50 Teed Dr., Randolph,

Massachusetts 02368

617-961-5700

800 (48 K) .................... $499 
810 DISK DRIVE ......... $428 32K MICROTEK ........... $75 
410 RECORDER .......... . $74 48K Ilntoc/400) ...... ... $139 
850 INTERFACE ...... ... $164 Educator ................. $112 
400 COMPUTER .. .... ... $219 Programmer ............ ... $52 
Enlortainer .... ...... ...... $66 WI CO ............ .. ......... $23 
Communicator ........ ... $298 WI CO Red Ball .......... .. $25 
32K IRAM)(Mosalc) ..... $99 WICO Track Ball .... ...... $49 
32K RAM Iintec) .... ;.:. .. .:; .. .:; .. -=$:::;69::....-_--, 

I~EfUl()MI 
Singi. Density Masler .... $399 
Doub le Density Master ... , $559 

Ooubl, Density Ou.1 .... .. .. . $859 
Obi Sided Obi Oen.ity Mllr . $659 

ATARI SOFTWARE 
ADVENTURE INTL Dragon's'Eye tDj ......... 521 

Monster Maze (D) .... $29 
RearGuard(D) ............ 51 8 AVALON HILL 
~~~all;12e~~~h(~) ...... ~~~ Empire 01 Oyer(D) ....... 525 
P . j C O ...... B-1Nuc. Bomber (C) ... 513 
A~:P e( I ) ... 521 BRODERBUHD 
OullawIHow(ClD) ........ 517 Apple Pan ic (ClO) . 521 
EaSlern Front (CIO) ..... 523 Star Blazer ................... 523 
Fam C"h Flow(O) •• , ChOPliller(DI .............. · 525 

. ..... Oayids Mldn ght (D) ..... 525 
747 Land. Sim. (CID) .... 517 Deadly Secrets(D) ....... 525 
AGTA, " , INC. 533 Steller Shuttle (CfO) .... 521 

a ax an ..... DATA SOFT 
Defender ...................... 533 Tel l Wizard II (0) ......... 573 

tic';o50'ii'sa's'ic"\'oi"::::: ~~ ~:~X~c"cf~~~~~~\Di": ~~~ 
Macro As,. & Ed t. to) . $65 Clowns & Balloons (D) 521 
Assembler EdltortA) ... 545 EOU.WARE 
Basic Cartridge (A) ...... $.45 Compu.Read (D) . .. 521 
Pac Man(A) ..... 532 Compu.Mat h Fr. (0 ) ..... 528 
Centipede (A) 532 Compu.Malh Dec. (D) .. 528 
Caverns 01 Mars (D) ..... 528 tNFOCOM 
Missile Command (R) .. 527 Zork I (D) ....... 528 
Star Aa lders (A) ............ 532 Z k" (0) .2. 
ConY. Lang. Ea. tC) ...... "'. or .................... . 
Music Composer (R) .... 531 Zork III (0 ) .................... 528 
Super Breakout (A) ...... 527 ~~arc,',o,,(O) ......... 5

53
2., 

My First Alphabet (D) .. 52S ..,.,ad ne . .. 
Prog. 2 & 3 (ea.)(C) ....... 521 JV SOFTWARE 
Word Processor (0 ) ... 5t07 AcUon Ouest (C/O) ...... 521 
Pilot tEduc) ................... 598 Ghost Encounl. (CID) .. 521 
Touch Typing (C) ......... 519 K·eYTE 
Home File Mngr (D) ..... 537 Krazy (each) ................. $3A 
AUTOMATED SIMUL. ON·L1NE 
Inyaslon Orion (C/O) .... 518 Mouseallack(D) .......... 524 
Rescue at Rigel (CIO) .. 521 Wlz & Princess (D) ....... 52. 
Temple 01 Aps.tC/O) .... 528 Crossllre(CIO) ............. 521 
Stat Warrlor(c/D) ........ 528 Flogger (C/O) ............... 525 
Oatestns 01 Ryn (C/D) .. 5 15 Threshold (D) . .. ..... 528 

PRINTERS 
erTOH 
Prowrlte, .................... 5439 
Prowrltef II ..... .. .... 5649 
Starwrllor F·IO 

(40 cps) ............... 5t 325 
Ptintms!:ter F·10 

(55cpsl ..... 51599 

NEC 
8023 A·C ..................... $465 
3510 ........... 5t375 
3530 . . ...... 51595 
3550 

(I BM compat ible) . 51 829 
7710(7730 ......... 52319 

PRINTERS (Continued) 
STAR MICRONICS 
Gemini 10 ... .. .... CALL 
Gemini 15 ................. CALL 
SMITH CORONA TPI . 5589 
AXIOM GP·l 00 ........... 5269 

MONITORS 
NEC 
12"GAN(J81260) ...... SI15 
12" GRN (J81201M) ... S155 
12 " Color Composite 

(JC I212) .................. S329 
12 " Color RGB 

(JCl203I BM) .......... $689 
AMOEK 
V300 ......... .. 5139 
V310(GRN·IBM) ......... 5169 

Ultima I (OJ. . ............. $28 
Ult ima II (0) ....•...••••••. •. $A4 
Jawbreaker(CIO) '" ..... $21 
The Next Step(D) ..••.••• $28 
Crossfire (A) ............ .. $28 
ROKLAN 
Gorf (0) ........................ $30 
Gorl (A) ........................ SJ3 
Wizard o f Wor (0) ........ S30 
Wizard o f Wor (Rl • ....... S33 
SIRIUS 
Space Eggs(O) ........... $21 
Sneakers(DI ................ $21 
Way Oul (0 ) $28 
8andU s (0 ) .................. $24 
STRATEGIC 51M. 
Shattered Alliance (0) . $28 
TIgers In Snow (CIO) . $28 
Batt le 01 Snlloh (C/O) .. $28 
SYNAPSE SOFTWARE 
File Mngr 800 + (0 ) ...... $73 
Protector II ....... ........... $24 
Shamus (ClO) .•.••.•.• • $24 
Naul llus(CIO) .............. 52. 
Claim J ump (CJ D) ......... 52. 
MISCELLANEOUS 
All Baba (0) 52. 
Miner 2Q.4ger(A) .......... $35 
JumboJet (A) ............. 537 
Kid Grid (CJD) ..... . 521 
Pool 1.5(0) .................. 52. 
Aaster Blaster (D) ........ 521 
Sam (D) ......................... "'2 
Galactic Chase(C) ...... 51 7 
Warlocks Reyenge (D) . 52. 
Vlslcalc (OJ ................. 5175 
3-D Supergraph (ClO) .. 528 
Starbase Hyp (0 ) ......... 517 

MODEMS 
HAYES 
Mlcromodem II ......... 
Stack Smallmodem .. 
Smartmodem 1200 . 
NOVATION 
Apple·Cat It .. 
212Apple·Cat .... . 
D·Cal ......... $155 
ANCHOR AUTOMATION 
Signalman I or It .... 579 

C:: commodore 
VIC64 ......................... CALL 1525 PRINTER ............. $296 
VIC 20 ........................... $177 1530 RECORDER ......... $59 
1541 DISK DRIVE ...... .. $298 1600 MODEM ............... $87 

COSMIC 
COMPUTERS 

UNUMITED 
ORDER LINES OPEN 
MON-FRI 9 .m - 6 pm 
228 N. PROSPECTORS RD. 

CA 91765 

THE ABOVE PRICES ARE FOR PREPAID ORDERS 
Ada S2.oo ShipPing per sollw3re Of(ler anywl1ere In U.S. ACId 
S5 00 ShiOp,"~ per sol lware lor non·U 5 orders, P O. 80xOl 
FPO·APO. Call lor C()$t 01 Hardware snrpplng C~hr residents 
add 6'11% ~les tax. Casfuers Checks or Money Oreers hlleo 
Sime day ~ISONI checks reqUIU! 4 weeks 10 clUr Mlltlr 
Clrel Ind Vln DK !'Of softwarl Inly . • dd 3% lurclllfgl . 
Include cald no. expiration dale and Signature. Prices 
subletll0 change 

(714) 861·1265 
IS A TRADE MARK OF 

Prac:tiCalc® VlC-20 16K RAM/64 
The extraordinary electronic spreadsheet p rogrmn 

that does formula calculations, replicates formulas and 
data, has adjustable column width and numeric format. 
over 20 mathematical functions , alpha and numeric 
sorting, prints, and saves spreadsheet s . Tape and disk 
versions available ..... .... ... ......... . ....... $35.00 

Sensational and International SoitwGl'e 
lor Domestic VlC-20. 

llU.tTBAJ~ Rabbit Base is a data file mcmager that allows 
sort IOU tines. password protection output to printer. er · 
ror checking routine, add. delete, change, fast find, crash· 
prool code. siInple screen instructions , and more . 
(16K RAM) ...... _... .......... . ........ $19.95 

CHECKBOOK - This progrClDl allows you to keep a running 
check balance. You may store up to a year's worth 01 
checks on the program. Functions available: wri te checo. 
write deposits. debit memos and service chmges. cancelled 
checks. and a review routine (8K RAM) ... . ..... 59.95 

ABDUCTOR - Planet Zog has been colonized by human 
beings. Aliens have begun to kidnap and mUlder the 
settlers. Your job is to d e lend the colony . All machine 
language. (Unexpended) ....................... $16.95 

TAIfX.WAB _ Maneuvering your tani through the rubble 01 
Casablanca. Instinct tells you your loe is very much alive. 
As you turn the corners 01 the vacated road. WATCHOUTI 
lor 2 player game. (Unexpanded) .•........... $11.15 

Sinclair Timex 1000 16K RAM Required 
LYNCHMOa - A competitive gmne 01 . 1till and strategy lor 2 

to 6 players . Developed from the traditional gmne of 
Hangman. (16K RAM) ........................... $9.95 

GALACTIC PA,..OL - Your 6'year mis .ion is to explore new 
worlds, to 90 where no being has gone before . Your job as 
captain 01 the Galactic is to protect the lives of the 500 
aboard and operate the bridge. (16K RAM) .... $ 11 .95 

Other programs for the VlC·20 or SINCLAIR TIMEX 1000 
in the areas of horne use. business applications, educa· 

tional needs. and other gmnes are available . 



Friendly VIC Inputs
Bill Pfeifer

Edit, Scan, and Input are special aids to help you pain
lessly enter lists or large amounts of information into

your VIC. Errors won't result in hours of re-typing if

you add Friendly VIC Inputs to your programs.

If you've ever run a lengthy program which re
quired inputting a lot of string variables (such as

an inventory sort, phone listing, etc.), you've

probably had these experiences: 1. You dis

covered, halfway through the long list, that you

entered one item Iwice. 2. You accidentally hit

the return key twice, thereby entering a null string.
3. You misspelled something. 4. All of the above.

Trying to correct these errors before sending the

information to a tape or disk file can be tricky.

The thought of having to re-do all that typing is

most unpleasant. Here are some subroutines that

will help take the drudgery out of entering, cor

recting, and re-entering your data.

Take a few minutes to enter the demo pro

gram into your computer. You can eliminate the

REM statements to save keystrokes, but don't

change the line numbers. Note that lines 310, 450,

and 470 have two (2) spaces between the empty

quotes, and line 90 has no space in the empty

quotes. After you have entered the program and

checked for errors, type RUN and hit RETURN.

Now, let's walk through the program and see

what's happening.

Easy Editing

The computer first asks for the number of entries

(for our test, let's enter 10) and DIMensions A$ to

this figure. We then enter a loop to input our data,

using subroutine 310-350 as the INPUT routine

(let's enter "THIS IS A TEST TO SEE HOW THE

PROGRAM WORKS" - one word for each input

prompt). Subroutine 310 looks rather involved for

a simple input statement, but we'll see how this

routine really shines, later on. After making each

entry, we go back to line 90, and the computer

checks to see if that entry was the letter E (for

EDIT). For input prompt number 4, let's enter

TYSTand hit RETURN. For entry number 5, enter

E and hit RETURN. Now the last entry is an E,

and the program will jump to line 210, the EDIT

routine.

If we know which entry number we want to

correct, we simply enter that number. However,

if we forget the number, or if it has scrolled off

the screen, we enter 0. In the latter case, the pro

gram goes to yet another subroutine, the SCAN

routine at line 370. This allows the user to scan up

and down the list of data simply by holding down

the f7 or f5 FUNCTION keys until the desired

entry (along with its associated number) comes

on screen. We note the number, hit the fl key,

and enter this number in response to the prompt
at line 210.

Armed with this information, the computer

counts the number of characters in our selected

entry, and tells us to make our changes and hit

the RETURN key. Now the power of the INPUT

subroutine comes into play. First, the routine

prints the entry number, then the entry itself-

TYST. Then the cursor is moved BACK to the

LEFT of the entry, the input prompt is displayed,

and the cursor is left flashing on the first letter of

the entry, which is all neatly printed out for us.

We need only move the cursor to the trouble spot

(the letter Y), make our correction (E), and hit

RETURN. The computer's screen editor then ac

cepts the change and replaces the old entry with

the new one - and we had to type only one letter!

Obviously, this is a great help when dealing with

long, complicated strings, and will eliminate the

chance of making further errors, since we don't

have to re-type the whole entry. Inserts and dele

tions are perfectly acceptable too, of course.

The computer then asks if we have any more

changes to make - if we do, the EDIT routine re

peats. If we have no more changes, the E we en

tered in input number 5 is wiped out, and we are

asked for a new entry number 5. The whole input

loop continues until all the entries are made, at

which point the program goes on with its other

chores (sorting, number crunching, filing, etc.).

You can check to see if our correction was accepted

by entering the following line in direct mode:

FOR 1= I TO N: PRINT A$(I);: PRINT " ";: NEXT I

Changing Input Prompts

These subroutines can be called from any place in

the program, but keep in mind that the cursor

positioning in the INPUT routine works from the

character count of the specified (or last used) entry.

To get "new" input prompts, you must initialize
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Friendly VIC Inputs 

Edil, Scali, alld 1111'"1 are special aids 10 help YOll paill­
lessly cllier lisls or large alllOllllls of illfor lllatioll illto 
YOllr VIC. Errors WOII 't resllit ill hOllrs of re-typillg if 
YOIl add Frielldly VIC IlIplltS to YO llr progrfll lls. 

If you've ever run a leng thy program which re­
quired inputting a lot of string va riables (such as 
an inventory so rt, phone listing, etc.), yo u' ve 
probably had these experi ences: 1. You dis­
covered , halfway th ro ugh the long li st, that you 
ente red one item twice. 2. You accidentally hit 
the return key tw ice, thereby entering a null string. 
3. You misspell ed some thing . 4. All of the above. 
Trying to correct these e rrors before sending the 
information to a tape or disk fil e ca n be tricky. 
The thought of having to re-do a ll tha t typing is 
mos t unpleasa nt. Here a re some subroutines that 
will help take the drudge ry out of enteri ng, cor­
recting, and re-ente ring yo ur da ta. 

Take a few minutes to enter the demo pro­
g ram into your computer. You ca n eliminate the 
REM statements to save keystrokes, but don' t 
change the line numbers. No te that lines 310, 450, 
and 470 have two (2) spaces between the empty 
quotes, and line 90 has 110 space in the empty 
quotes . After yo u have entered the program and 
checked for errors, type RUN and hit RETURN. 

ow, let's wa lk through the program and see 
what's happening. 

Easy Editing 
The computer first asks for the number of entries 
(for our test, let's enter 10) and DIMensions A$ to 
thi s fi gure. We then ente r a loop to input ou~ data, 
using subroutine 310-350 as the IN PUT routll1e 
(le t's enter "THIS IS A TEST TO SEE HOW THE 
PROGRAM WORKS" - one word for each input 
prompt). Subroutine 310 looks rather involved for 
a simple in put sta tement, but we' ll see how thiS 
routine rea lly shines, later on. After making each 
entry, we go back to line 90, and the computer 
checks to see if tha t entry was the letter E (for 
EDIT). For input prompt number 4, let's enter 
TYST and hit RETURl . For entry number 5, enter 
E and hit RETURI . Now the last entry is an E, 
and the program will jump to line 210, the EDIT 
routine. 

If we know which entry number we want to 
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correct, we simply enter tha t numbe r. However, 
if we forget the number, or if it has scroll ed off 
the screen, we enter O. In the latter case, the pro­
gram goes to ye t another subroutine, the SCAN 
routine at line 370. This allows the use r to sca n up 
and down the lis t of data simply by holding down 
the f7 or f5 FUNCTION keys until the desired 
entry (along with its associated number) comes 
on screen. We note the number, hit the f1 key, 
and enter this number in response to the prompt 
at line 210. 

Armed with thi s in forma ti on, the computer 
counts the number of cha racters in our selected 
entry, and teUs us to make our changes and hit 
the RETUR N key. Now the power of the INPUT 
subroutine comes into play . First, the routine 
prints the entry number, the n the entry itself ­
TYST. Then the cursor is moved BACK to the 
LEFT of the entry, the inpu t prompt is displayed , 
and the cursor is left flashing on the firs t letter of 
the entry, which is a ll neatly printed ou t for us. 
We need only move the cursor to the trouble spot 
(the le tter Y), make our co rrection (E), and hit 
RETURN . The computer's screen ed itor then ac­
cepts the change and replaces the old entry with 
the new one - and we had to type onl y one lette r! 
Obviously, this is a great help when dea ling with 
long, complicated strings, and will eliminate the 
chance of making further errors, since we don' t 
have to re-type the whole entry. Inserts and dele­
tions are perfectly acceptable too, of course. 

The computer then asks if we have any more 
changes to make - if we do, the EDIT routine re­
pea ts. If we have no more changes, the E we en­
tered in input number 5 is w iped out, and we are 
asked fo r a new entry num ber 5. The w hole input 
loop continues until all the en tries are made, at 
which point the program goes on with its other 
chores (sorting, number crunching, filing, etc.) . 
You can check to see if our correction was accepted 
by entering the fo llowing line in direct mode: 
FOR I =1 TO N: PRINT A$( I);: PRINT " "; : NEXT I 

Changing Input Prompts 
These subroutines ca n be called from any place in 
the program, but keep in mind that the curso r 
positioning in the INPUT routine works from the 
cha racter count of the specified (or las t used ) entry. 
To ge t " new" input prompts, you mus t initia li ze 



"■■■'CQflFLJ
CARDBOARD 6

$87.95
An expansion interface for the VIC-20.

Allows expansion to 40 K or accepts up

to six games. May be daisy chained for

more versatility.

CARDBOARD 3

$39.95
Economy expansion interface for

the VIC-20

CARD"?" CARD/PRINT

$79.95
Universal Centronics Parallel Printer

Interface for the VIC-20 or CBM-64.

Use an Epson MX-80 or OKIDATA or

TANDY or just about any other.

CARDETTE

$39.95
Use any standard cassette player/re

corder with your VIC-20 or CBM-64

CARDRITER

$39.95
A light pen with six good programs to

use with your VIC-20or CBM-64

Prices subject to change.

TO ORDER P.O. BOX 18765

WICHITA. KS 67218

(316) 684-4660

Personal Checks Accepted (Allow 3 Weeks;

C O.D (Add S2| Handling Charges 52 00

VIC-20-
(OMMODOPI

COMMODORE

64® •

TREK' 512.95

Thfl classic game that has

fascinated computerists for

over a decade. Command

ing the bridge of your star-

ship, you explore the galaxy,

fending off the Klingon in

vasion with your phasers

and photon torpedoes, at the

same time conserving your

limited time and energy, A

real bargain at $12.95.

LUDWIG'S

LEMON LASERS S14.95

You'd never think blasting

lemons oul «f the sky could

be so much fun! Fast ma

chine code action. One or

(wo players. Written by the

demented doctor who gave

us "Hospital Adventure".

COSMIC DEBRIS $14.95

This highly oddictlvs ar-

cadfl typB gams will keep you
hBilling the aliens for days.

•ONLY ADVENTURES ARE

AVAILABLE FOR THE

COMMODORE 64

5DFTWARE ■*'

ADVENTURES'

The best adventures at the

best prices! Controlled from

the keyboard.

GRAVE ROBBERS' $14.95

Introducing the firstGKAPHIC

ADVENTURE ever available

on the VIC-20! Explore an old

deserted graveyard. Actually

see the perils that lie beyond.

ADVENTURE PACK I*

(3 Programs) S14.95

MOON BASE ALPHA—

Destroy the meteor that is rac

ing towards your base.

COMPUTER' ADVENTURE-
Re-live the excitement of get

ting your first computer.

BIG'BAD WOI.F-Don't let
the wolf gobble you up.

ADVENTURE PACK II"

(3 Programs] $14.95

AFRICAN ESCAPE—Find

your way off the continent

after surviving a plane crush.

HOSPITAL ADVENTURE-

Written by a medical doctor.

Don't check into this hospital!

BOMH THREAT—Got back to

town in time t» warn the

bomb squad of the bomb.

ANNIHILATOR $19.95

Protect your planet against

hostile aliens in this

defender-like game. All

machine code for fast ar

cade action, Joystick

required.

KONGO KONG $19.95

Climb ladders; avoid barrels

ihe crazy ape is rolling at

you. Rescue the damsel. Par

tially machine code for

smooth, fast action. Key

board or joystick.

Send for free catalog

Ail programs Fit in the standard

VIC memory, and come on

cassette lape.

Ordering—Please add SI.SO

postage & handling per order.

PA residents add 6% sales tax.

Foreign orders must be drawn

in U.S. Funds or use

credit card.

Credit card users—include

number and expiration dale.

VICTORY SOFTWARE CORP.

7 VALLEY BROOK ROAD

PAOLI, PA 19301

(215) 296-3787

PUT SOME MUSCLE

IN YOUR

VIC 20

16K RAM

EXPANSION

$69.90

8K RAM

EXPANSION

$47.70

•DIRECT FROM

MANUFACTURER

-HIGHEST QUALITY

■LOWEST PRICE

•90 DAY WARRANTY

■micro
7881 La Riviera Dr. Suite 131

Sacramento. CA 95826

Add $2 for shipping & handling

(California Residents add 6% sales tax)

DEALER INQUIRES WELCOME

Commodore 64 Software

"SPRITEWRITER"

Multicolor and Single Color

Spnle Edit/Design

The sprite generation package with the most

features available.

Append sprite data statements to any program.

Test your sprites - up to 8 sprites displayed at

the X.Y location you choose. Manipulate color

of sprites and background. X.Y scaling and X.Y

coordinates.

Our price is S24.95 on cassette or S29.95 on

diskette + $1.00 for shipping and handling.

Several new software packages will be

available by the time this ad runs.

Pixell Now sells Hardware!

CBM 64 and peripherals

Amdek Monitors and Plotters - lowest prices

available

Corvus Disk Drives

The complete NEC product line

NEC 6000 and 8000 Personal Computer

NEC 8800

The APC - the best personal small business

machine built

Call for the most competitive prices.

Mastercard/Visa

Dealer inquiries welcome

oo . ,,
o pixell software

6595 W. Mississippi PI. Lakewood, CO 80226

(303) 922-9197
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CQ2DPU
"CARD/?"

(CARD/PRINT)

UNIVERSAL CENTRONICS

PARALLEL PRINTER

INTERFACE FOR THE VIC-20®

Now you can use your VIC-20* with

an EPSON MX-60 printer, or an OKI-

DATA printer, or a TANDY printer, or

just about anybody's printer. And you

don't have to give up the use of your

user port (MODEM), or change to

special printer commands, or load any

special software driver programs to do

it.

• Outputs standard ASCII codes to

the printer.

• Plugs in the VIC-20* printer serial

i/o port.

• Understands all standard VIC-20*

print commands.

• No modification to your VIC-20*.

• No special programs required.

• Includes all necessary cables to

hook up a standard printer using

Centronics parallel input.

• MADE IN THE U.S.A.
The XARD ■■>" is a product of CARDCO. Inc

$79.95
TO ORDER

P O BOX 18765

WICHITA. KS6721B

(316) 684-4660

Personal checks accepted :{Moa**rC

(Allow 3 weeks) or ;V_i<L
COD (Add $2-00]

Handling charges $2 00

VIC-20' is a registered trademark of Commodore

II II 
uI··'t[JillflU SENSEI: .,. 

CARDBOARD 6 
$87.95 

An expansion interface for the VIC-20. 
Allows expansion to 40 K or accep ts up 
to six games. May be daisy cha ined for 
more versat il ity. 

CARDBOARD 3 
$39.95 

Economy expansion interface for 
the VIC-20 

CARD "?" CARD/ PRINT 
$79.95 

Universa l Centronics Parall el Printer 
Interface lor the VIC-20 or CBM-64. 
Use an Epson MX-80 or OKIDATA or 
TA NDY or just about any other. 

CARDETTE 
$39.95 

Use any standard cassette player/ re­
corder with your VIC-20 or C8M-64 

CARDRITER 
$39.95 

A ligh t pen with six good programs to 
use with your VIC-20 or CBM-54 

Prices subjec t 10 ch ange. 
TO ORDER: P.O. BOX 18765 

WICHITA, KS 67218 
(316) 684-4660 

Personal Checks Accepted (Allow 3 Weeks) 
or C.O.D. (Add 52) Handling Charges 52.00 

PUT SOME MUSCLE 
IN YOUR 

VIC 20 

16K RAM 
EXPANSION 

$69.90 
8K RAM 

EXPANSION 

$47.70 

-DIRECT FROM 
MANUFACTURER 

·HIGHEST QUALITY 
·LOWEST PRICE 
-gO DAY WARRANTY 

CENTURY© 
MICRO 

7881 La Riviera Dr. Suite 131 
Sacramento, CA 95826 

Add $ 2 for shipping & handling 
(Cal if ornia Res idents add 6~ sales tax) 

DEALER INQUIRES WELCQME 

VIC-ZO'" 
11:0"""'000'" 

TREK · S12.95 
The classic game that has 
fascinated comj)llter ists for 
over a decade. Command­
ing the br idge of you r star­
sh ip. you explore the galaxy. 
fending off the Klingon in­
vasio n wit h your phasers 
and photon torplldoes. at the 
sa me ti me co nserving you r 
limi ted time and energy. A 
real bargain at $ 12.95. 

LUDWI G'S 
LEMON LASERS 81 4.95 
You'd never think blasting 
lemons out of the sky could 
be so much hill! Fast ma­
chine code actioll. One or 
1\\'0 players. WriHen by the 
demented doc tor who gave 
liS "Hospital Ad\'enture". 

COSM IC DEBRIS $14.95 
Thi s high ly ;uldicli ve ar­
cade type game will keep yOIl 

banling the aliens for days. 

· ONLY ADVENTURES ARE 
AVAILABLE FOR THE 

CDMMODOR.E 64 

ADVENTURES ' 
The best adventures al Ihe 
best prices! COlltrolled from 
Ihe keyboard. 

GRAVE ROBBERS· $14.95 
Introducing the firslG RAPHIC 
ADVENTU RE ever aVllilable 
on the VIC-20! Explo re an old 
deserted graveyard. Actually 
see the perils that li e beyond. 

ADVENTURE PACK Ie 
!3 Programs) $14.95 
MOON BA S E ALPI-IA ­
Destroy the meleor that is rac­
ing towards your bll se. 
COM PUT ER .\DVENTU RE­
Re·live the exci tement of get­
ting your first computer. 
BIG BAD WOLF- Don't let 
the wolf gobble you up. 

ADVENTURE PACK lie 
(3 Programs) $14.95 
AFR I CAN ESCAPE-Find 
your way off the con ti nent 
after survi ving a plane CTilsh . 
HOSPITAL ADVENTURE­
WriUen by a medical doctor. 
Don'! check into this hospi tal! 
BO/l.'lB TI-IHEAT-Get back to 
town in time 10 war n Ihe 
bomb S(llllld o f the bomb. 

COMMODORE 
64®-

ANNIHILATO R $19.95 
Protect your planet aga'inst 
hosti l e alien s i n this 
defender-like ga me. All 
machine code for fast ar­
cade action. Joystick 
required. 

KONGOKONG $19.95 
Climb ladders: avoid bar~els 
the crazy ape is rollin g at 
you. Rescue the damsel. Par· 
tially mac hine code for 
smooth. fast ac tion. Key· 
boa rd or joystick. 

Send for free catalog 
All programs lit in the standard 

VIC memory. and come on 
cassette tape. 

Ordering-Please acid 51 .50 
postage & handling per order. 
PA residents add 6% sales tax. 
Foreign orders must be d ra ..... n 

in U.S. funds or usa 
credit card. 

Credi t ca rd users- include 
number and eXlJir8lion dala. 

VICTORY SOFTWARE CORP. 
7 VALLEY BROOK ROAD 

PAOLI, PA 19301 
(215) 296-3 787 

H: H; ;; 
Commodore 64 Software UI..,tOillflU SENSE I: .,. 
"SPR,TEWRITER" 

Multicolor and Single Color 
Sprite Edit / Design 
The sprite generation package with the most 
features ava ilable. 
Append sprite data statements to any program. 
Test your sprites - up to 8 sprites displayed at 
the X.Y location you choose. Manipulate color 
of sprites and background. X,Y scaling and X,Y 
coordinates. 
Our price is 524.95 on cassette or 529.95 on 
d iskene" $1 .00 lor shipping and handl ing. 
Several new software packages will be 
available by the time this ad runs. 

Pixell Now sells Hardware! 

C8M 64 and peripherals 
Amdek Monitors and Plotters - lowest prices 
available 
Corvus Disk Drives 
The complete NEC product li ne 

NEC 6000 and 8000 Persona l Computer 
NEC 8800 

The APC - the best personal small business 
machine built 
Call for the most competitive prices. 

Mastercard/ Visa 

Dealer Inquiries welcome 

00 . II o plxe software 
6595 W. Mississippi PI. lakewood, CO 80226 
(303) 922·9197 

"CAROl ?" 
(CA~~(~~!NT) 

UNIVERSAL CENTRONICS 
PARALLEL PRINTER 

INTERFACE FOR THE VIC· 20® 
Now you can use you r VIC-20® with 

an EPSON M X- 80 p rin te r, or an OKI­
DATA printer , or a TANDY printer, o r 
just about anybody's printer. And you 
don' t have to give up the use o f you r 
user port (MOD EM ), o r change to 
specia l p r inter com mands, or load any 
specia l software dr iver programs to do 
it. 

• Outputs standard ASCII codes to 
the p rinter. 

• Plugs in the VIC-20® printer ser ia l 
i/ o port. 

• Understands all standard VIC-20® 
print commands. 

• No modi f icat ion to your VIC-20®. 
• No special p rograms requ i red . 
• Incll}des all necessary cab leS to 

hook up a standard printer usi ng 
cent ronics parallel input. 

• MADE IN TH E U.S.A. 
The ··CAAD/ ?· IS a prodUCt 0' CARDeo. tnc. 

$79.95 
TO ORDER 
POBOX 18765 
WICHITA. KS 67218 
(316) 684-4660 

Personal checks aCCepted 
(Allow 3 ..... eeks) Of 
COD (Ada S2.00) 
Hanalmg Charges S2.00 
VIC-20' IS a registered trademark 01 Commodore 



A$(I) and CH, as shown in line 90, or you may

get funny-looking prompts. E is given the value

of I because the INPUT subroutine uses both the

original loop (line 90) and the EDIT routine (line

210) as sources for printing the input prompt.

A sample application: you might want to use

the sample program pretty much as is when ini

tially entering your data. You then might re-scan

all the entries to check for omissions and typos,

then sort the data and scan once again. Now any

duplications will be readily apparent (right next

to each other), and you can make further correc

tions (using the INPUT routine) as required, and

re-sort, if desired. You then may file or print ouj:

the results - one time, with all your corrections

made, thanks to the help of the powerful screen

editor of the computer.

One final note- on my VIC, the SCAN routine

sometimes works only partially (the scan con

tinues only when the (7 or 65 key is re-pressed).

This happens only when I've entered a large

number of strings and I don't have one of the

RAM cartridges inserted. Apparently, the VIC

needs lots of elbow room to juggle the strings

around during the SCAN routine. Don't worry,

though; if (his happens, simply press and hold

the function key again, and another batch of

strings will come up on the screen.

10 REM INPUT WITH SCREEN EDIT DEMO

50 PRINT"(CLEARlHOW MANY ENTRIES":INPUT"W

ILL YOU BE MAKING",-N:DIMA$ (N) :PRINT

70 FORI=1TON

90 AS(I)="":E=I:CH=O:GOSUB310:IFA$(I)="E"
THENGOSUB2L0

110 PRINT:NEXTI:GOSUB130:END:REM CONTINUE '
W/MAIN PROGRAM

130 PRINT:PRINT"HORE CHANGES (Y/N)?":Y$=""

150 GETY?:IFY?=""THEN150

170 IFY$="Y"THEN210

190 IFY?="N"THENI=I-1:RETURN

210 PRINT:PRINT"TITLE# (IF UNKNOWN,":INPUT

"ENTER 0)";E

230 IFE=0THENGOSUB370;GOTO210

250 PRINT:PRINT"CHANGE ENTRY & [REV}RETURN

{OFF}":CH=LEN(A$(E))
270 PRINT:GOSUB310

2 90 PRINT:PRINT:S=0:E=0:GOSUB130:RETURN

310 PRINT"ENTRY#"E;:PRINT" ";:PRINTA$(E);

3 30 F0RK=lT0(CH+2):PRINT"[LEFT}";:NEXTK
350 INPUTA$(E):RETURN
370 PRINT:PRINT"HIT F7 KEY TO SCAN UP.":PR

INT"HIT F5 KEY TO REVERSE."

390 PRINT"HIT Fl KEY TO STOP.":S=l:POKE650

,128

410 E$="":PRINT

430 GETE?:IFE$=""THEN430

450 IFPEEK(197)=63THEN?RINTS" ";:PRINTA$(
S):S=S+1:IFS=N+1THHNS=1

4 70 IFPEEK(197)=5 5THEN1?RINTS" "? :PRINTA$(
S):S=S-1:IFS<1THENS=N

490 IFPEEK(197)=39THENPOKE650,0:RETURN
510 GOTO410 (?

5SSSSSSSSSSSSSSSSSSSSSSSSSS

$Ef\)$Ei:/

CARDBOARD 3
An Economy Expansion Interface

(Motherboard)

For the VIC-20<5 Personal

Computer
The "CARDBOARD 3" is an expansion inter

face designed to allow tne user to access more

than one of the plug-m-type memory or utility

cartridges now available It will accept up to 3

RAM or ROM cartridges at once. For example

• 16k RAM ■ 16k RAM * 3k HAM

• 16k RAM * 8k RAM • Super Expander

• 16k RAM i 8k RAW - Vic-Mon

• 16k RAM i 3k RAM - Programmers Aid

• High quality T.R.W. gold plated connectors

• This board is fused

• 90 day free replacement warranty covering

everything except the fuse

$39.95

CARDBOARD 6
An Expansion Interface for VIC-20-

• Allows memory expansion up to 40K

• Accepts up 10 six games

• Includes a system reset button

• All slots are switch selectable

• Daisy chain several units for even more

versatility

$87.95

TO ORDER:

P. O. BOX 18765

WICHITA. KS 67218

(316) 684-4660

Personal checks accepted -(UmHCadi
(Allow 3 weeks) or ~-J*—s\

COD. (AddS2)

Handling charge $2.00

VIC-20' is a registered trademark of Commodore

VGR TREK
■ .• haJLk ■■ :;■

Take Command!
Take command of the USS Enterprise and turn your VIC 20

into a Starship! As commander you must use all your skills in

protecting Federation limits from enemy ships. Maneuvering

your ship, firing its weapons- phasers, photons, and probes- and

maintaining its shields ond power, require skill and experience,

but you have weapons analysis, scanning, and damage reports

to help out. This complex, fast-moving strategy game has 50 skill

levels and a (pseudo) real-time option.

VIC 20 with 16K Memory Expansion, cassette. On sale near

you or send check for $21.95 to:

VOYAGER SOFTWARE P.O. BOX 1126 BURLINGAME, CA 94010
.Allow 2) days lor delivery California residents odd 6';% sales tox

I

A$(I) and CH, as shown in line 90, or yo u may 
get funny-looking prompts. E is give n the va lue 
of I because the INPUT subroutine uses both the 
o rigina l loop (line 90) and the EDIT routine (line 
210) as sources for printing the input prompt. 

A sample application: yo u might wa nt to use 
the sa mple program pretty much as is when ini­
tially entering your da ta. You then mig ht re-scan 
all the entries to check for omissions and typos, 
then so rt the da ta and scan once again. Now any 
duplica tions wi ll be readi ly apparent (right nex t 
to each othe r), and yo u can make further correc­
tions (using the INPUT rou tine) as required, and 
re-sort, if desired. You then may fi le or print ou.t 
the resul ts - one time, w ith a ll yo ur co rrections 
made, thanks to the help of the powerful screen 
editor of the computer. 

One final note - on my VIC, the SCAN routine 
sometimes works on ly partiall y (the scan ~on­
ti nues only w hen the f7 or f5 key is re-pressed). 
Th is happens only w hen I' ve ente red a large 
number of strings and I don ' t have one of the 
RAM cartridges inserted. Apparently, the VIC 
needs lots of elbow room to juggle the s trings 
around during the SCAN routine. Don' t wo rry, 
though; if thi s happens, s im ply p ress and hold 
the function key again , and another ba tch of 
strings will come up on the screen. 

; ;;;;; ;;;:: ::; :::: 
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CARDBOARD 3 

An Economy Expansion Interface 
(Motherboard) 

For the VIC-20® Personal 
Computer 

The "CARDBO ARO/3" IS an expanSion inter­
lace designed to allow the user to access more 
than one 01 the plug-m -type memory or utili ty 
cartridges now available It Will accept up 10 3 
RAM or ROM cartridges at once For e:w:a mple 
• 16k RAM' 16k RAM ' 3k RAM 
• 16k RAM' 8k RAM' Super Expander 
• 16k RAM' 8k RAM' Vic-Mon 
• 16k RAM' 3k RAM' Programmer's Aid 
• H igh quality T.R.W. gold plated connectors 
• This board IS lused 
• 90 day free replacement warra nty covering 

everythmg except the fuse 

$39.95 
CARDBOARD 6 

An Expansion Interface lor VIC-20:!l 
• Allows memory expans ion up to 40K 
• Accepts up to SIX games 
• Includes a system reset button 
• All slots are SWi tch selec table 
• Daisy chain several umi S for even more 

versatility 

$87.95 
TO ORDER: 
P. O. BOX 18765 
WICHITA, KS 67218 
(316) 684-4660 

Personal checks accepted 
(Allow 3 weeks) or 
C.O.D. (Add 52) 
H andling charge 52.00 
VIC-20 · IS a registered trademark 01 Commodore 

1~ REM INPUT WITH SCREEN EDIT DEMO 
5~ PRINT" [CLEAR}HOW MANY ENTRIES",INPUT "W 

ILL YOU BE MAKI NG" ,N , DlMA$(N) ,PRINT 
7~ FORI=lTON 
9~ A$(I)= ""'E=I, CH=O , GOSUB31~ ' IFA$(I) =" E " 

THENGOSU B21~ 

11 ~ PRINT , NEXTI , GOSUB13~'END, REM CONTINUE -
W/ MAIN PROGRAM 

13~ PRINT,PRINT " MORE CHANGES (Y/ N)? ", Y$= " " 
1 5~ GETY$'IFY$= ''''THEN15~ 
17~ IFY$= "Y"THEN21~ 
19~ IFY$="N"THENI=I - 1, RETURN 
21~ PRINT , PRINT"TITLE# (IF' UNKNOWN, ",I NPUT 

"ENTER 0) " j E 
23~ IFE=~THENGOSUB370 , GOT0210 

250 PRINT,PRINT" CHANGE ENTRY & [REV} RET URN 
[OFF}" , CH=LEN(A$( E ) ) 

270 PRINT , GOSUB310 
29~ PRINT , PRINT , S=0 , E=0 , GOSUB130 , RETURN 
310 PRINT" ENTRY# "E, 'PRI NT" ";, PRINTA$ (E ) , 

330 FORK=lTO(CH+2) , PRINT " [LEFT }"; , NEXTK 
350 INPUTA$(E),RETURN 
370 PRINT , PRINT"HIT F7 KEY TO SCAN UP . ",PR 

INT "HIT F5 KEY TO REVERSE . II 

390 PRINT "HIT Fl KE Y TO STOP . " , S=1 , POKE650 
,128 

410 E$= "", PRINT 
43~ GETE$ , IFE$= " "THEN430 
450 IFPEEK(197)=63THENPRINTS " " , , PRINTA$( 

S),S=S+1 , I FS=N+1THENS=1 
470 IFPEEK(197 )= 55THENPRINTS " ", ,PRINTA$ ( 

S),S=S- l , IFS<lTHENS=N 
49~ IFPEEK(197)=39THENPOKE65~ , ~'RETURN 
510 GOT041~ © 

Take Command! 
Take command of the USS Enlerprise and turn your VIC 20 
into a Starship' As commander you musl use all your skills in 
protecting Federation limits from enemy ships. Maneuvering 
your ship, fi ring its weapons - phosers, photons, and probeS- and 
maintaining its shields and power, require s~1I and experience, 
but you h(]le weapons analysis, scanning, and damage reports . 
to help oul. This complex, fast'mO'ling stralegy game has 50 s~1I 
levels and a (pseudo) real-time oplion. 

VIC 20 with 16K Memory ExpanSion, cassette. On sole near 
you or send check for $2 1. 95 10: 

VOYAGER SOFTWARE · P.O. BOX 1126 · BURLINGAME, CA 94010 
Allow 21 ooys for dell'.oery Coliforrro resrdefllS Odd6l ?% soles lOX 



■ tie LomiTiouore Gazette

The Monthly User's Guide for VIC-20™ and 64™ Personal Computers

The Commodore ™ Gazette, a monthly publication of COMPUTE! Publications, is a layman's

guide to consumer computing. Written for beginning and intermediate level owners and

users of the Commodore VIC-20 and 64 computers. Regular features include best seller lists

for recreational and educational software, reviews, new products, tutorials on home and

educational applications, and much more. Written for entertainment as well as teaching.

The Commodore m Gazette, while appealing to users wishing to iearn more about pro

gramming and computers, has continuing appeal for those who simply want to obtain

maximum use from their computers in a non-technical way.

The Commodore ™ Gazette premieres with a May 1983 issue of an estimated 128 pages.

The paid circulation monthly will have a first issue estimated press run of 75,000 copies. Cover

price: $2. Annual subscription: $15.

To subscribe to The Commodore m Gazette, call TOLL FREE 800-334-0868 (in NC or outside

the US, call 919-275-9809), or write to: The Commodore™ Gazette, P.O. Box 5406,

Greensboro, NC 27403, USA.

Other than as an independent supplier of quality products re- Commodore. VIC-20. and Commodore 64 are trademarks of
gardmg the Commodore personal computer systems. COMPUTE! Commodore Business Machines, Inc., and/or Commodore

Publications is in no way associated with Commodore Business Electronics Limited.

Machines. Inc.

Spring releases from COMPUTE! Books.

January

COMPUTERS First Book OfAtari Graphics, $12.95.

Mapping The Atari, $14.98. A Definitive Reference

Manual and Resource Book on Atari BASIC.

February

Home Energy Applications, $14.95. Complete,

ready-to-use programs for home energy conservation.

Versions for VIC, Atari, Apple, TI-99/4A, PET/CBM,

Radio Shack Color Computer, OSI, and Commodore 64.

March &April

Machine Language For Beginners, $12.95. By

Richard Mansfield. For Atari, PET/CBM, Apple,

Commodore 64, and VIC.

Programmer's Reference Guide ForThe TI-99/4A,

$12.95. A tutorial sourcebook with sample programs

for beginning, intermediate, and advanced TI-99/4A

users.

COMFUTEI's First Book ofVIC Games, $12.95.

COMJtUTJJi's First Book ofAtari Games, $12.95.

For more information, or to order COMPUTE! Books call

toll free: 800-334-0868 (in NC or outside the US, call

919-275-9809).

COMPUTE!

Subscriber Services

Please help us serve you better. If you

need to contact us for any of the reasons

listed below, write to us at

COMPUTE! Magazine

P.O. Box 5406

Greensboro, NC 27403

or call the Toll Free number listed below.

Change Of Address. Please allow us

6-8 weeks to effect the change; send

your current mailing label along with

your new address.

Renewal. Should you wish to renew your

COMPUTE! subscription before we

remind you to, send your current mailing

label with payment or charge number

or call the Toll Free number listed below.

New Subscription.A one year (12 month)

US subscription to COMPUTE! is $20 (2

years, S36; 3 years, $54. For subscription

rates outside the US, see staff page).

Send us your name and address or call

the Toll Free number listed below.

Delivery Problems. If you receive dupli

cate issues of COMPUTE!, if you experi

ence late delivery or if you have prob

lems with your subscription, please call

the Toll Free number listed below.

COMPUTE!

800-334-0868
In NC 919-275-9809

March 1983 COMPUTE! 2&\

The Commodore™Gazette 
The Monthly User's Guide for VIC -20 ™ and 64 ™ Personal Computers 

The Commodore ,. Gazette. a monthly publication of COMPUTE! Publications. is a layman's 
guide to consumer computing. Written for beginning and intermediate leve l owners and 
users of the Commodore VIC -20 and 64 compu ters. Regu lar features include best seller lists 
for recreational and educational software. reviews. new products. tu torials on hom e and 
educational applications. and m uch more. W ritten for enterta inment as well as teach ing. 
The Commodore ,. Gazette. while appealing to users wishing to learn more about p ro­
gramming and computers. has continuing appeal for those who simply want to obtain 
maximum use from their computers in a non-technical way. 

The Commodore ,. Gazette premieres with a May 1983 issue of an estimated J 28 pages. 
The paid circulation monthly will have a first issue estimated press run of 75.000 copies. Cover 
price: S2. Annual subscription: SIS. 

To subscribe to The Commodore 'M Gazette. call TOll FREE 800-334-0868 lin NC or outside 
the US. call 919-275-9809). or write to: The Commodore 'M Gazette. P.O. Box 5406. 
Greensboro. NC 27403. USA. 

O[hel [han as an Independent suppllel of qualJ[}' prOduclS Ie· 
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PETterns
Bruce Shawyer

For PET/CBM's with 40-colitmu screens, "PETterns"

creates patterns, rotates ami reflects them, and can be

used to introduce mathematical concepts to students.

Although the program can use the Commodore 2022

printer for hardcopy, it will also work with most other

printers.

"PETterns" will create patterns on the screen,

rotate them, and reflect them. For any created

pattern, the user can print it as it was created,

print its rotation through 90°, 180°, or 270°, print

its reflection in the positive diagonal line (its in

verse), or print the rotations of the inverse. Certain

combinations of these can be obtained directly in

order to create pretty patterns.

The program is useful in introducing students

to group theory, for the basis of the program is

the group of symmetries of the reflections and

rotations of the square (the dihedral group). This

group has two generators, but they are, of course,

not unique. For the first, I chose the rotation

through 90° in the positive (counterclockwise)

sense. For the other, I chose the reflection in the

positive diagonal line (the line Y = X).

The other group operations are done within

the program by calling the appropriate combina

tions of the generators. Thus they are slightly

slower. I chose the second generator because it

gives the inverse relation to the relation created,

and so is useful in illustrating, for example, that

the inverse of a function is not necessarily a

function.

The program given here is designed for a 40-

column screen PET and uses the alternate charac

ter set. For reasons of symmetry, patterns of 39-

columns by 25-rows are allowed. This permits the

right-hand column to be reserved for a set of

prompts to the set of input codes.

Patterns start at the center of the screen. This

point is the origin for the X- and Y-axes. A symbol,

initially a "*"', will appear at this point. To print

the next point, use the numeric key-pad in the

conventional way. "5" is the center. The other

non-zero digits are used to enter the direction for

the next point to be printed. For example, entering

"9" results in the next point printed being in a

north-east direction from the previous point.

A crystalline shape begins to form in "PETterns.

There are also five codes which allow combi

nations of the above to be printed. These codes

are "a", "b", "c", "d" and "e".

Code "a" prints the original pattern together

with reflections as if the X- and Y-axes were mir

rors. That is, we have p, S, t and F.

Code "b" prints the inverse of the pattern

together with reflections as if the X- and Y-axes

were mirrors. That is, we have P, s, T and t.

Code "c" prints the original pattern together

with its rotations. That is, we have p, s, t and f.

Code "d" prints the inverse of the pattern

together with its rotations. That is, we have P, S,

TandF.

Code "e" prints everything, that is, all eight

possible positions.

There are two codes not appearing in the

prompt column. The first is "h". This stands for

"cHange the symbol". When you hit "h", the

right-hand column is replaced by a list of symbols.

Each has a number beneath it. By hitting the

number that appears below a symbol, you cause

that symbol to be the next printed in the patterns.

This new symbol will continue until another sym

bol is selected. Note that "1" is below the blank

symbol.

The second code is "v". This stands for

"change Vector length". When you hit "v", the

right-hand column is replaced by the words

"CHANGE VECTOR LENGTH"; beneath them is

the length of the present vector. When you hit a

non-zero number, a new vector length is entered.

When a new point is next entered, it will be re

peated the number of times of the length of the

vector.
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PETterns 
Bruce Shawver 

For PET/CBM's with 40-collllllll screens, "PETtems" 
crea tes pallem s, rota tes alld reflects tilelll , n/ld ca ll be 
used to introduce lIIathelllatical CO llcepts to students. 
Although the progra lll call use the COlll lllodore 2022 
prin ter for hardcopy, it will also work with 1II0St other 
prillters. 

" PETterns" will crea te patterns on the screen, 
ro tate them, and reflect them. For any crea ted 
pattern , the user ca n print it as it was crea ted, 
print its rotatio n th rough 90°, 180°, or 270°, prin t 
its reflection in the positive diago nal Line (its in­
ve rse), or print the rotations of the inverse. Certain 
combinations of these ca n be obta ined directly in 
order to crea te pretty pa tterns. 

The program is useful in introducing students 
to group theory, for the basis of the prog ram is 
the group of symmetries of the reflections and 
rotations of the square (the dihedral group). This 
group has two generators, but they a re, of course, 
not unique. For the firs t, [ chose the rotation 
through 90° in the positive (counterclockwise) 
sense. For the other, I chose the refl ection in the 
positive diagona l li ne (the line Y = X). 

The other group operations are done w ithin 
the program by ca lling the appropriate combina­
tions of the generators. Thus they a re slightly 
slower. I chose the second genera tor because it 
gives the inverse relation to the relation created , 
and so is useful in illustra ting, for example, that 
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the inverse of a function is not necessa rily a 
function. 

The program given here is designed for a 40-
column screen PET and uses the alternate charac­
ter set. For reasons of symmetry, patte rns of 39-
columns by 2s-rows a re a ll owed. This permits the 
ri ght-hand column to be reserved for a set of 
prompts to the set of input codes. 

Patterns start at the center of the screen . This 
point is the origin for the X- and Y-axes. A symbol, 
initially a "*", w ill appear at thi s point. To print 
the nex t point, use the numeric key-pad in the 
conventional way. "5" is the center. The other 
non-zero digits are used to enter the direction for 
the next point to be printed. Forexample, entering 
"9" results in the next point printed being in a 
1I0rtil-east direction from the previous point. 

789 
4 • 6 
123 

There are a lso fi ve codes w hich a llow combi­
nations of the above to be printed. These codes 
are "a" I li b", "e", lid" and "e" . 

Code "a" prints the original pattern together 
with reflections as if the X- and Y-axes were mir­
rors. That is, we ha ve p , S, t and F. 

Code " b" prints the inverse of the pattern 
toge the r with refl ections as if the X- and Y-axes 
we re mirrors. That is, we have P, s, T and f. 

Code "c" prints the original pattern together 
with its rota tions. That is, we have p, S, t and f. 

Code " d" p rints the inverse of the pattern 
together with its rotations. That is, we have P, S, 
Tand F. 

Code "e" prints everything, that is, a ll eight 
possible positions. 

The re are two codes not appea ring in the 
prompt column . The first is " h". This stands for 
"cHange the symbol" . When you hit " h", the 
right-hand column is replaced by a list of symbols. 
Each has a number beneath it. By hitting the 
number that appea rs below a symbol, you cause 
that symbol to be the next printed in the patte rns. 
This new symbol will continue until another sym­
bol is selected. Note that " 1" is below the blank 
symbol. 

The second code is "v" . This stands for 
"change Vector length" . When you hit "v", the 
right-hand column is replaced by the words 
"CHANGE VECTOR LENGTH"; beneath them is 
the length of the present vector. When you hit a 
non-ze ro number, a new vector length is entered. 
When a new point is next entered, it will be re­
pea ted the number of times of the length of the 
vector. 



Here is a list of other codes appearing in the

prompt column, with an explanation of their

effects:

VECTOR FOR NEXT POINT

CODE

q

r

n

o

P

s

t

f

P

S

T

F

EFFECT

QUIT

RUN

NOTHING

OUTPUT

PRINT

SECOND

THIRD

FOURTH

(Shift)p

(Shift)s

(Shift)!

(Shift)f

- terminates the program.

- restarts the program for a new

pattern.

- clears the screen.

- prints the pattern on the

printer. This program is

written for a CBM 2022 printer.

- prints your pattern on the

screen.

- rotates the pattern through 90°.

- rotates through 180°.

- rotates through 270°.

- reflects the pattern in the

positive diagonal.

- reflects, then rotates 90°.

- reflects, then rotates 180°.

- reflects, then rotates 270°.

10 REM PETTERNS

11 REM

12 REM

13 REM

14 CS=59 4 68:CG=PEEK(CS):POKECS,14:PRINT"{CLEA

CLEAR}":VL=1:BS=CHR$(1):G0T077
15 REM ******************************

16 REM

17 REM THE ROTATIONS AND INVERSES

18 REM

20 T=X:X=Y:Y=T:RETURN:INVERSE "£"
21 RETURN: NO CHANGE P

22 T=X:X=-Y:Y=T:RETURN:R0TATE 90' S

23 GOSUB22:GOSUB22:RETURN:ROTATE 180' T

24 GOSUB23:GOSUB22:RETURN:ROTATE 270' F

25 GOSUB20:GOSUB22:RETURN: "S ■ £S"

26 GOSUB20:GOSUB23:RETURN: "T = PT"

27 GOSUB20:GOSUB24:RETURN: "_F = PF"

28 FORC=2TO8STEP2:GOSUB46:NEXT:RETURN:COMB.A

2 9 FORC=1TO7STEP2:GOSUB46:NEXT:RETURN:COMB.B

30 FORC=2TO5:GOSUB46:NEXT:RETURN:COMB.C

31 C=1:GOSUB46:FORC=6TO8:GOSUB46:NEXT:RETURN:
COMB.D

3 2 FORC=1TO8:GOSUB46:NEXT:RETURN:COMB.E
3 3 REM ******************************

34 REM

35 REM PLACING THE POINT ON SCREEN

36 REM

38 IFABS{X)>19THENX=19*SGN(X)

39 IFABS(Y)>12THENY=12*SGN(Y)

40 POKEOG+X-40*Y,SY:RETURN:PLACE POINT
4 1 REM ******************************

4 2 REM

43 REM WHICH OPERATION TO BE DONE

4 4 REM

4 5 REM ******************************

4 6 X=0:Y=0:FORI=0TON:GOSUB55:XX=X:YY=Y

4 7 ONCGOSUB20,21,22,23,24,25,26,27,28,29,30,3
1,32

4 8 IFO0ANDC<9THENGOSUB38
49 X=XX:Y=YY:NEXT:RETURN
5 0 REM ******************************

5 1 REM

52 REM

53 REM

5 5 IFI=0THENX=0:Y=0:GOSUB38:RETURN

56 V=V(I):IFV<4TH£NY=Y-1

57 IFV>6THENY=Y+1

58 IFV=2ORV=8THENRETURN

5 9 IFINT(V/3)*3=VTHENX=X+1:RETURN

60 X=X-1:RETURN

6 2 REM

63 REM OUTPUT TO THE PRINTER

6 4 REM
65 REM ******************************

6 6 0PEN6,4,6:PRINT#6,CHR$(32):OPEN1,4,1:CMD1:

SC=2"15:FORVY=0TO24:PRINTB$;:FORVX=0T
038

67 VZ=SC+VX+40*VY:V=PEEK(VZ):A$ = " ":IFV=32THE

N70

68 FORVZ=2TO26STEP3:IFSY(VZ)OVTHENNEXT

69 A$=SY${INT(VZ/3))

70 PRINTAS;:NEXT:PRINT:NEXT

71 PRINT#1:CLOSE1:CLOSE6:R£TURN:SCREEN DUMP T

0 PRINTER

7 2 REM ******************************

7 3 REM

74 REM MAIN PROGRAM - SET UP

75 REM

7 7 DIMSYC27),VL{27):FORVX=0TO26:SY(VX)=32:NEX

T:FORVX=1TO26STEP3

7 8 SY(VX+2)=50+INT(VX/3):NEXT:SY{23)=160

79 SY(2)=42:SY(5)=43:SY(8)=35:SY<11)=15:SY(14

)=170:SY(17)=171:SY(20)=91

8 0 SY${0)="*":SY$ (1)=" + ":SY$(2)="#":SY$(3)="0
":SY$(4)="{REV}*[OFF}":SY${5)="{REV}+

{OFF}"

81 SYS (6)="_[":SY$(7) = "{REV} { OFF} " : C$ = ""

82 VL(0)=32:VL(1)=67:VL{2)=8:VL(3)=1:VL<4)=14

:VL(5)=7:VL{6)=5:VL{7)=32

8 3 VL(8)=86:VL{9)=5:VL(10)=3:VL(11)=20:VL(12)

=15:VL{13)=18:VL(14)=32

8 4 VL(15)=76:VL(16)=5:VL{17}=14:VL{ia)=7:VL{l

9)=20:VL(20)=8

8 5 DIMSZ{25):SZ{0)=17:SZ(1)=18:FORSX=2TO4:SZ(

SX)=12+SX:NEXT:SZ(5)=19:SZ(6)=20

86 SZ{7)=6:SZ(8)=8 0:SZ(9)=83:SZ(10)=84:SZ(11)

=70:FORSX=1TO5:SZ(SX+11)=SX:NEXT

8 7 FORSX=49TO56:SZ(SX-32)=SX:NEXT:FORSX=21TO2

5:SZ(SX)=SZ(SX)+1:NEXT

88 O=2"15+39:DIMV(500):SY=42:OG=O+460:G0SUB15
9:GOSUB124

89 X=0:Y=X:I=X:N=X:GOSUB38

91 REM

92 REM MAIN PROGRAM

9 3 REM
94 REM ******************************

9 5 GOSUB308:FORII=1TOVL:GOSUB131:C=0:IFV$="5*
ORV$="0"THEN95

96 V=VAL{VS):IFV=0THEN98

97 N=N+1:I=N:V(I)=V:GOSUB55:GOSUB38:GOSUB124:
NEXTII:GOTO95

98 IFV$="Q"THENPRINT"{CLEAR}":POKECS,CG:END
99 IFV$="R"THENC$=" AGAIN ?":GOSUB168:GOSUB1

24:GOTO89

100 IFV$ = nN"THENPRINTn{CLEAR}ll:GOSUB124:GOTO9 5

101 IFV$=ltH"THENGOSUB141:GOSUB124:GOT095
102 IFV$="V"THENGOSUB150:GOSUB124:GOTO9 5

103 IFVS="0"THENGOSUB66:GOSUB124:GOT09 5
104 IFV$="P"THENC=2:GOTO117
105 IFV$="£"THENC=l:G0T0117

106 IFVS="S"THENC=3:GOTO117
107 IFV$="T"THENC=4:GOTO117
108 IFV$="FI'THENC=5:GOTO117
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Here is a list of other codes appearing in the 
prompt column, with an explanation of their 
effects: 

CODE EFFECT 

q QUIT - terminates the program. 
r RUN - restarts the program for a new 

pattern. 
n NOTHING - clears the screen. 
0 OUTPUT - prints the pattern on the 

printee. This program is 
w ritten for a CBM 2022 printer. 

p PRlNT - prints your pattern on the 
screen . 

s SECOND - rotates the pattern through 90°. 
t THIRD - rotates through 180°. 
f FOURTH - rotates through 270°. 

P (Shift)p - reflects the pattern in the 
positive diagonal . 

S (Shift)s - reflects, then rotates 90°. 
T (Shift)! - reflects, then rotates 180°. 
F (Shift)f - reflects, then rotates 270°. 

10 REM PETTERNS 
11 REM 
12 REM 
13 REM ****************************** 
1 4 CS=5 9468:CG=PEEK(CS) :POKECS,14:PRINT"{CLEA 

CLEAR)" : VL=l:BS=CHRS(l) :GOT077 
15 REM *********************~******** 
16 RE M 
17 REM THE ROTATIONS AND INVERSES 
18 REM 
19 REM ****************************** 
20 T=X : X=Y : Y=T:RETURN:INVERSE "P" 
2 1 RETURN: NO CHANGE P 
22 T=X : X=-Y:i"=T:RETURN : ROTATE 90 ' 5 
23 GOSU822 :GOSU822 :RETURN:ROTATE 180 ' T 
24 GOSU823 : GOSU822 : RETURN:ROTATE 270' F 
25 GOSU820: GOSUB2 2:RETURN:"S PS" 
26 GOSUB20:GOSU823:RETURN: "1' = PT" 
27 GOSUB20:GOSUB24:RETURN: "P = PF" 
28 FORC=2T08STEP2:GOSUB46:NEXT : RETURN:COMB . A 
29 FORC=lT07STEP2:GOSUB46:NEXT:RETURN:COMB.B 
30 FORC=2T05 : GOS UB4 6 : NEXT:RETURN:COM8.C 
31 C=1:GOSUB46 : FORC=6T08:GOSU846 : NEXT:RETURN: 

COMB . D 
32 FORC=lT08:G OSUB46 : NEXT:RETURN:COM8 . E 
33 REM ****************************** 
34 REM 
35 REM PLACING THE POINT ON SCREEN 
36 REM 
37 REM ****************************** 
38 IFABS(X»19THENX=19*SGN(X) 
39 IFABS(Y»12THENY=12*SGN(Y) 
40 POKEOG+X-40*Y,SY:RETURN : PLACE POINT 
41 REM ****************************** 
4 2 REM 
43 REM WHICH OPERATION TO BE DONE 
44 REM 
45 REM ****************************** 
46 X=0 : Y=0 :FORI=0TON:GOSUB55:XX=X:YY=Y 
47 ONCG OSUB2 0,21 , 22,23,24 , 25 , 26 , 27 , 28 ,29,30 , 3 

1 , 32 
48 IFC>0ANDC<9THENGOSU838 
49 X=XX :Y=YY:NEXT : RETURN 
50 REM ****************************** 

51 REM 
52 REM VECTOR FOR NEXT POINT 
53 REM 
54 REM ****************************** 
55 IFI=0THENX=0 : Y=0:GOSUB38 : RETURN 
56 V=V(I) : IFV<4THENY=Y- l 
57 IFV>6THENY=Y+l 
58 IFV=20RV=8THENRETURN 
59 IFINT(V/3)*3=VTHENX=X+1:RETURN 
60 x=x-l : RETURN 
61 REM ****************************** 
62 REM 
63 REM OUTPUT TO THE PRINTER 
64 REM 
65 REM *****~************************ 

66 OPEN6 , 4 , 6:PRINTI6 , CHRS(32) : OPEN1 , 4 , 1:CMD1: 
SC=2 A 15:FORVY=0T024 : PRINTBS ; : FORVX=0T 
038 

67 VZ=SC+VX+40 *VY:V =PEEK(VZ) : AS=" ":IFV=32THE 
N70 

68 FORVZ=2T026STEP3:IFSY(V Z)<> VTHENN EXT 
69 AS=SYS(INT(VZ/3)) 
70 PRINTAS; :NEXT:PRINT:NEXT 
71 PRINTll:CLOSE1:CLOSE6 : RETURN:SCREEN DUMP T 

o PRINTER 
72 REM ****************************** 
73 REM 
74 REM MAIN PROGRAM - SET UP 
75 REM 
76 REM ****************************** 
77 DIMSY(27) , VL(27) : FORVX =0T026 : SY(VX) =32:NEX 

T:FORVX= IT026 STEP3 
78 SY(VX+2)=50+INT(VX/3) :NEXT:SY (23)=160 
79 SY(2)=42 : SY ( 5)=43 : SY(8)=35:SY( 11 )= 15:SY(14 

)=17 0 : SY( 17 )= 171: SY(20)=91 
80 SYS(0)= "*": SY$(1)="+ ": SYS(2)="# ": SYS(3)= "O 

": SY$(4)="{REV) * {OFF) ":SY$(5)= " {REV)+ 
{OFF) " 

81 SYS(6)= "[": SYS(7)= " {REV) {O FF)":CS="" 
82 VL(0)=3 2,VL(I) =67 :VL(2)=8:VL(3)=I:VL(4)=14 

: VL(5)=7 : VL(6)=5:VL(7)=32 
83 VL(8)=86:VL(9)=5:VL(10)=3:VL(11)=20 :V L(12) 

=15 : VL(13)=18:VL(14)=32 
84 VL(15)=76 : VL(16)=5:VL(17)=14:VL(18)=7:VL(1 

9)=20:VL(20)=8 
85 DIMSZ(25) : SZ(0)=17 : SZ(1)=18 :FORSX=2 T04:SZ( 

SX)=12+SX:NEXT:SZ(5)=19:SZ(6)=20 
86 SZ(7)=6 : SZ(8)=80 :SZ(9)=83 :SZ(10)=84:SZ(II) 

=70:FORSX= lT05:SZ(SX+l l)=SX: NEXT 
87 FORSX=49 T056 :S Z(SX- 32)=SX:NEXT:FORSX=21T02 

5 : SZ(SX)=SZ(SX)+I:NEXT 
880=2 A 15+39 : DIMV(500):SY=42:0G=O+460:GOSUB15 

9 :GOSU8124 
89 X=0:Y=X:I=X:N=X:GOSU838 
90 RE M ********* ••••••• **.*****.*.*** 
91 REM 
92 REM MAIN PROGRAM 
93 REM 
94 REM .*** •• *.** •••••••••• * ••••••••• 
95 GOSUB308:FORII=lTOVL:GOSUB131:C=0:IFV$="5" 

ORVS="0"THEN95 
96 V=VAL(VS ) :IFV=0THEN98 

97 N=N+l:I=N : V(I)=V :GOSUB55:GOSU838:GOSU8 124: 
N EXT I I : GOT09 5 

98 IFVS="Q"THENPRINT"{CLEAR)" :POKECS,CG : END 
99 IFVS = "R"THENCS=" AGAIN ?" : GOSUB168:GOSUBI 

24 :GOT089 
100 IFV$ = "N"THENPRINT" {C LEAR)":G OSUB124:GOT095 

10 1 IFVS="H"THENGOSU8141 : GOSUB124:GOT095 
102 I FV$= "V"T HENGOSUB150 :GOSU8124 :G OT09 5 
103 IFVS="0"T HE NGOSU866:GOSU8124:GOT095 
104 IFVS="P"THENC=2:GOTOl17 
105 IFVS="P"THENC=1:GOTOl17 
106 IFVS="S"THENC=3:GOT0117 
107 IFV$="T"THENC=4:GOTOl17 
108 IFVS="F"THENC=5:GOTOl17 
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109

110
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112
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117

118
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139

140

141

142

143

144

145

146

147
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157

158

159
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164

165
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167

168

169

170

171

= "S_"THENC=6:GOTO117

IFV$="T"THENC=7:GOTO117

IFV$ = "_F"THENC=8:GOTOU7

IFV$="A"THENC=9:GOTO117

IFV$="C"THENC=11:GOTO117

IFVS="D"THENC=12:GOTO117

IFV$="E"THENC=13

IFO0THENGOSUB46

GOSUB124:GOTO95

REM *****

REM

REM R H COLUMN OF CODES

REM
npu ******************************

FORVX=0TO999STEP40

POKEO+VX,SZ(INT(VX/40)):NEXT:RETURN

REM

REM HIGHLIGHTING CODE

REM

REM

T=ASC(V$):IFT<58THEN133

T=T-64:IFT>64THENT=T-64

FORVX=OTOO+1000STEP40

VY=PEEK(VX):IFVY=TTHENPOKEVX,VY+128:RETURN

NEXT:RETURN

REM ******************************

REM

REM CHANGE THE SYMBOL

REM
p£M ******************************

FORVX=OTOO+99 0STEP4 0:POKEVX,SY(INT((VX-O)/

40)):NEXT:POKEO,49

GOSUB308:IFVAL(V$)<1THEN14 2

IFV$="1"THENSY=32:RETURN

SY = SY(3*VAL(VS)-4):RETURN
nEM ******************************

REM

REM CHANGE VECTOR LENGTH

REM

REM ******************************

FORVX=21TO26:VL(VX)=32:NEXT:VL(22)=48+VL

FORVX=OTOO+99 0STEP4 0:POKEVX,VL(INT((VX-O)/

40)):NEXT

GOSUB308:IFVAL(V$)=0THEN152

VL=VAL(VS):RETURN

REM ***********

REM

REM INSTRUCTIONS

REM

REM

PRINT"{CLEAR}{06 DOWN}{15 RIGHT}{REV}PETTE

RNS{OFF}"

PRINT"{02 DOWN}{05 RIGHTjA PROGRAM TO CREA

TE PATTERNS."

PRINT

FORN=1TO3000:NEXT

REM

REM

REM INSTRUCTIONS - YES OR NO?

REM

REM ******************************

PRINT"{CLEAR}[02 DOWN}{02 RIGHT}DO YOU WIS

H TO READ THE INSTRUCTIONS";:IFC$=""T
HENPRINT" ?"

PRINTC$"{DOWN}":PRINT" {DOWNjl_F SO, {REV}HI

T{OFF} {REV}RETURN{OFF}"

PRINT"{03 DOWN}IF YOU ARE READY TO MAKE PA

TTERNS,"

PRINT"{DOWN}{REV}HIT{OFF} {REV}ANY{OFF} {R
REV}OTHER{OFF} {REV}KEY{OFF}":GOSUB30

172 IFV$=CHRS{13)THEN179

173 PRINT"{CLEAR}":RETURN

174 REM

175 REM

2M COMPUTE! March 1983

176 REM INSTRUCTIONS - GENERAL

177 REM

17 8 REH

179 PRINT"{CLEAR}{02 DOWN}{02 RIGHT}THIS PROGR

AMS ENABLES YOU TO CREATE"

180 PRINT"PATTERNS ON THE SCREEN, AND TO PRINT

181 PRINT"THEIR ROTATIONS AND INVERSES. VARIO

US"

182 PRINT"COMBINATIONS ARE ALSO POSSIBLE."

183 PRINT"{DOWN}{02 RIGHTlYOU CAN PRINT THE NE

XT POINT ON YOUR"

184 PRINT"DIAGRAM USING THE NUMERIC KEYS AS SH

OWN"

185 PRINT"B£LOW."

186 PRINT"{02 DOWN}{05 RIGHT}7 8 9":PRINT"{05

RIGHT}4 * 6":PRINT"{05 RIGHT}1 2 3"

187 PRINT"{DOWN}{02 RIGHT}TO MOVE FROM THE POI

NT '*' TO THE"

188 PRINT"NEXT POINT, HIT THE NUMBER THAT IS I

N"

189 PRINT"THE DESIRED DIRECTION.":GOSUB309

190 PRINT"{REV}OF{OFF} {REV}INSTRUCTIONS.{OFF}

191 PRINT"{CLEAR}{05 DOWNjTHE WHOLE SCREEN CAN

BE USED EXCEPT"
192 PRINT"FOR THE RIGHT HAND COLUMN. IT WILL"

193 PRINT°DISPLAY A SET OF CODES TO REMIND"

194 PRINT"YOU OF WHAT YOU CAN DO."
195 PRINT"{DOWN}WHEN AN OPERATIONS IS BEING"
196 PRINT"PERFORMED, THAT CODE WILL BE"

197 PRINT"HIGHLIGHTED IN REVERSE MODE."

198 PRINT"{DOWNlTHE LIST WILL NOW BE DISPLAYED

199 PRINT"IN ITS POSITION.":FORI=1TO7000:NEXT:

GOSUB124

200 PRINT"{DOWNlTHESE INSTRUCTIONS WILL BE EXP

LAINED"

201 PRINT"IN WHAT FOLLOWS.":GOSUB309

2 02 REM ******************************

203 REM

204 REM INSTRUCTIONS - Q R N 0

205 REM

2 06 REM ******************************

207 PRINT"{CLEAR}{02 DOWN}{02 RIGHT}THE FIRST

FOUR CODES ARE"

208 PRINT"{02 DOWN} Q R
209 PRINT"{02 DOWN} 0 MEANS QUIT AND ENDS THE

PROGRAM."

210 PRINT"{DOWN} R MEANS £UN AND RESTARTS THE

PROGRAM."
211 PRINT"{DOWN} N MEANS NOTHING ON THE SCREE

N."
212 PRINT"{DOWN} 0 MEANS OUTPUT AND PRINTS WH

AT IS ON"
213 PRINT"{DOWN} THE SCREEN ON THE

PRINTER.":GOSUB309

214 REM

215 REM

216 REM INSTRUCTIONS - P S T F

217 REM

218 REM *********

219 PRINT"{CLEAR}{02 DOWN}{02 RIGHTjTHE SECOND

FOUR CODES ARE"
220 PRINT"{02 DOWN} p S T F _
221 PRINT"{02 DOWN} ? MEANS PRINT AND PRINTS

THE PATTERN"
222 PRINT"{DOWN} ON THE SCREEN.
223 PRINT"{DOWN} S MEANS SECOND AND ROTATES T

HRU' 90'"
224 PRINT"{DOWN} T MEANS THIRD AND ROTATES TH

RU' 180'"
225 PRINT"{DOWN} F MEANS FOURTH AND ROTATES T

HRU' 270'":GOSUB309

226 REM ******************************

227 REM

228 REM INSTRUCTIONS - "P S T F"

109 
110 
III 
112 
113 
1 14 
115 
116 
117 
118 
119 
120 
121 
1 2 2 
12 3 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 

135 
136 
137 
138 
139 
140 
141 

142 
143 
144 
145 
146 
147 
148 
149 
150 
151 

152 
153 
154 
155 
156 
157 
158 
159 

160 

161 
162 
163 
164 
165 
166 
167 
168 

169 

170 

171 

172 
173 
174 
175 

IFV$ = "S"THENC= 6 : GOTOI17 
IFV$="T " THENC=7:G OTOI1 7 
IFV$="F " THENC=8: GOTOI1 7 
IFV$="i " THENC=9:G OTOI17 
I FV$=' B "r HEN C= 10: GOTo 1l 7 
IFV$ = "C "THEN C=II : GOTOI1 7 
IFV$ = " D"THEN C=12 : GOTOI1 7 
IFV$= " E"THENC=13 
IFC>0THENGOSUB46 
GOSUB124 :GOT095 
REM ****************************** 
REM 
REM 
REM 

R H COLUMN OF CODES 

*.**************************** REM 
FORVX=0T0 999 STEP40 
POKEO+VX , SZ(INT(VX/ 40) ) : NEXT:RETURN 
REM ****************************** 
REM 
REM HIG HLIG HTI NG COD E 
REM 
REM ****************************** 
T=AS C (V$) : IFT<58THENI 33 
T=T- 64:IFT>64THENT=T- 64 
FORVX=OTOO+1000STEP40 
VY =PEEK(VX) :IFVY=TTHENPOKEVX , VY+128:RETURN 

NEXT : RETURN 
REM ** * *************************** 
REM 
REM 
REM 
REM 

CHANGE THE SYMB OL 

****************************** 
FORVX =OTOO+ 990 STEP40:P OKEVX , SY(INT( (VX- O)/ 
40)) :NEXT:POKE O, 49 
GOSUB 308 : IFVAL(V$) <ITHENI4 2 
IFV$="I " THENSY=32:RETURN 
SY=SY ( 3*VAL (V$) - 4) : RETU RN 
REM *****************.************ 
REM 
REM 
REM 

CHANGE VECTOR LENGTH 

**********.******************* REM 
FORVX=21T026:VL(VX)=32 : NEXT:VL(22)=48+VL 
FORVX= OTOO+ 9 90STEP40 : POKEVX , VL(INT ( (VX- 0) / 
4 0 ) ) : NEXT 
GOSUB308:IFVAL(V$)=0THENI52 
VL=VAL(V$) : RETURN 
REM ****************************** 
REM 
REM 
REM 

INSTRUCTIONS 

REM ****************************** 
PRINT " (CLEAR) (06 DOWN) (15 RI GHT) (REV)PETTE 
RNS (OFF)" 
PRINT" (02 DOWN) (05 RIGHT)~ PROGRAM TO CREA 
TE PATTERNS . " 
PRINT 
FORN=IT03000 : NEXT 
REM ****************************** 
REM 
RE M 
REM 
REM 

INSTRUCTI ONS - YES OR NO? 

****************************** 
PRINT " (CLEAR) (02 DOWN) (02 RIGHT)DO YOU WIS 

176 REM INSTRUCTI ONS - GENERAL 
177 REM 
178 REM ****** * *********************** 
179 PRINT " (CLEAR )( 02 DOWN)(02 RIGHT)!HIS PROGR 

AMS ENABLES YOU TO CREATE" 
IB0 PRINT"PATTERNS ON THE SCREEN , AN D TO PRINT 

181 PRI NT"THEIR ROTAT IONS AND INVERSES . ~A R I O 
US" 

1 82 PRINT " COMBINATION S ARE ALSO POSS IBLE." 
183 PRINT" (DOWN) (02 RI GHT)YOU CAN PRINT THE NE 

XT POINT ON YOUR" -
IB4 PRINT"DIAGRAM US ING THE NUM ERIC KEYS AS S H 

OWN" 
18 5 PRINT"BELOW." 
186 PRINT"(02 DOWN ) (0 5 RIGHT) 7 8 9":PRINT" ( 05 

RIGHT)4 * 6 ": PRINT " (05 RIGHT)1 2 3 " 
187 PRINT " (DOWN ) (02 RIGHT)TO MOVE FROM THE POI 

NT ' * ' TO THE" -
IBB PRINT"NEXT POINT , HIT THE NUM BER THAT IS I 

N" 
189 PRINT"THE DESI RED DIRECTI ON." :GOSUB 3 09 
190 PRINT" (REV)OF(OFF ) (REV)INSTRUCTI ONS.( OFF) 

191 PRINT " (CLEAR)( 05 DOWN) THE WHOLE SCREEN CAN 
BE USED EXCEPT" -

192 PRINT " FOR T HE RIGHT HAND COLUMN . IT WIL L" 

193 
194 
195 
196 
197 
198 

199 

200 

201 
202 
203 
204 
205 
2 06 
207 

208 
209 

210 

2 11 

PRINT "DI SPLAY A SET OF CODES TO REMIND " 
PRINT"YOU OF WHAT YOU CAN DO . " 
PRINT " (DOWN)WHEN AN OPERATIONS I S BEING " 
PRINT"PERFORMED , THAT CODE WILL BE" 
PRINT " HIGHLIGHTE D IN REV ERSE MODE ." 
PRINT " (DOWN)!HE LI ST WILL NOW BE DISPLAYED 

PRINT"IN ITS P OSITI ON.":FOR I= IT0700 ~:NE X T : 

GOSUBI24 
PRINT " ( DOWN)THESE INSTRUCTI ONS WILL BE EXP 
LAINED" -
PRINT"IN WHAT FOLLOWS ." : GOSUB30 9 
REM ****************************** 
REM 
REM 
REM 
REM 

IN STRUCTI ONS - Q R N 0 

****************************** 
PRINT" (C LEAR) (0 2 DOWN) (0 2 RI G HT )!HE FIRST -
FOUR COD ES ARE " 
PRINT " ( 02 DOWN) 
PRINT"(0 2 DOWN) Q 

Q R N a " 
MEANS QUIT AND ENDS THE 

PROGRAM . " 
PRINT " (DOWN) R 

PROGRAM . " 
PRINT"(DOWN) N 

NEANS RUN AND RESTARTS THE 

fll EAN S NOTHING ON THE SCREE 
N . " 

212 PRINT " (DOWN) 0 MEANS OUTPUT AN D PRINTS WH 

213 

214 
21 5 
2 16 
2 17 
218 
21 9 

AT IS ON" 
PRINT" (DOWN) THE SCR EEN ON THE 

PRINTER .": GOSUB 309 
********** * ******************* REM 

REM 
REM 
REM 

IN STRUCTI ONS - P S T r 

REM ****************************** 
PRINT" ( CLEAR) (02 DOWN) (02 RI GHT )!HE SECOND 

H TO READ THE INSTRU CTI ONS"; :IFCS=" " T 220 
FOUR CODES ARE" 

PRINT" ( 0 2 DOWN) 
PRINT"(02 DOWN) P 
T HE PATTERN " 
PRINT"(DOWN ) 
PRINT " ( DOWN ) S 

pST F" 
HENPRINT" 7" 221 
PRINTC$ " (DOWN ) " : PRINT " (DOWN ) IF SO, (REV)HI 
T(OFF) (REV)RETURN(OFF) " - 222 
PRINT"(03 DOWN}1L YOU ARE READY TO MAKE PA 223 

MEAN S PR INT AND PRIN TS -

ON T HE SC REEN." 
MEAN S SECOND AN D ROTATES T 

TTERNS, " HRU I 90 ' " 
PRINT" (DOWN) (REV) HIT(OFF) (REV ) ANY(OFF) (R 224 PRINT " (DOWN ) T 
REV) OTHER( OFF) (REV) KEY (OFF) ": GOSUB30 

MEAN S ~ AN D ROTATES TH 

8 
IFV$=CHR$(13)T HENI79 
PRINT" (CLEAR)":RETURN 
REM ************************ ****** 
REM 

2 25 

2 26 
2 27 
228 

RU ' 180'" 
PRINT"{DOWN } F MEAN S FOU RTH AN D ROTATES T 
HRU' 270 ''' :G OS UB 309 
REM ****************************** 
REM 
REM INSTR~CTI ON S - "P S T F " 
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229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

REM

REM

PRINT"{CLEAR}{02 DOWN}{02 RIGHTjTHE THIRD

FOUR CODES ARE"

P S T F"PRINT"{02 DOWN}

PRINT"{02 DOWN} £

PATTERN."

PRINT"{DOWN}

ECTION"

PRINT"{DOWN}

X."

PRINT"{DOWN} S

ROTATION ";

PRINT"{DOWN} T

' ROTATION";

PRINT"[DOWN} F

MEANS PRINT THE INVERSE

THAT IS, THE REFL

IN THE LINE Y =

MEANS P FOLLOWED BY 90'

MEANS P FOLLOWED BY 180

270MEANS P FOLLOWED BY

1 ROTATION":GOSUB309
REM ******************************

REM

REM INSTRUCTIONS - A B C D E

REM

PRINT"{CLEAR}{02 DOWN}{02 RIGHTjTHE NEXT F

IVES CODES ARE"

PRINT"{02 DOWN} A B C D E"

PRINT"{DOWNjTHESE GIVE COMBINATIONS OF THE

CODES"

PRINT"{DOWNjEXPLAINED ABOVE."

PRINT" {02 DOWNj_HERE IS A DEMONSTRATION OF '

CODE 'A1."

PRINT"{DOWN}{02 RIGHTjTHE ORIGINAL PATTERN

WILL FIRST BE":PRINT"DISPLAYED."

FORT=1TO5:V(T)=9:V(T+4)=6:V(T+8)=9:NEXT:N=

13:V(2)=6:V(3)=6:V(13)=7

GOSUB315:C=2:PRINT"{CLEAR}":GOSUB46:FORT=1

TO9:PRINT"{DOWN}":NEXT: GOSUB315

C=9:PRINT"{CLEAR}":GOSUB46:FORT=1TO9:PRINT

"{DOWN}":NEXT:GOSUB315

PRINT" {CLEAR} {06 DOWN}_HERE IS A DEMONSTRAT
ION OF CODE 'B1."

PRINT"{DOWN}{02 RIGHTjTHE ORIGINAL PATTERN

WILL FIRST BE":PRINT"DISPLAYED."

GOSUB315:C=2:PRINT"{CLEAR}":GOSUB46;FORT=1
TO9:PRINT"{DOWN}":NEXT: GOSUB315

C=10:PRINT"{CLEAR}":GOSUB46:FORT=1TO9:PRIN

T"{DOWN}":NEXT:GOSUB315

PRINT"{CLEAR}{06 DOWN}HERE IS A DEMONSTRAT
ION OF CODE 'C ."

PRINT"{DOWN}{02 RIGHTjTHE ORIGINAL PATTERN

WILL FIRST BE":PRINT"DISPLAYED.n

GOSUB315:C=2:PRINT"{CLEAR}":GOSUB46:FORT=1

TO9:PRINT"{DOWN}":NEXT: GOSUB315

C=ll:PRINT"{CLEAR}":GOSUB46:FORT=1TO9:PRIN

T"{DOWN}":NEXT:GOSUB315

PRINT"{CLEAR}{06 DOWN}HERE IS A DEMONSTRAT
ION OF CODE 'D1."

PRINT"{DOWN}{02 RIGHTjTHE ORIGINAL PATTERN
WILL FIRST BE":PRINT"DISPLAYED."

GOSUB315:C=2:PRINT"{CLEAR}":GOSUB46:FORT=1
TO9:PRINT"{DOWN}":NEXT: GOSUB315

C=12:PRINT"{CLEAR}":GOSUB46:FORT=1TO9:PRIN
T"{DOWN}":NEXT:GOSUB315

PRINT"{CLEAR}{06 DOWNjHERE IS A DEMONSTRAT
ION OF CODE 'E'."

PRINT"{DOWN}[02 RIGHTjTHE ORIGINAL PATTERN
WILL FIRST BE":PRINT"DISPLAYED."

GOSUB315:C=2:PRINT"{CLEAR}":GOSUB46:FORT=1
TO9:PRINT"{DOWN}":NEXT: GOSUB315

C=13:PRINT"{CLEAR}":GOSUB46:FORT=1TO9:PRIN
T"{DOWN}":NEXT:GOSUB3 09

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

INSTRUCTIONS - NUMBERS

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

274 PRINT"{CLEAR}{02 DOWN}{02 RIGHTjTHE LAST S
ET OF CODES IS" ~

REM

REM

REM

REM

275 PRINT"{02 DOWN} 9876432 1"

276 PRINT"{02 DOWNjTHEY ARE TO REMIND YOU OF T

HE DIRECTION"

277 PRINT"KEYS.":GOSUB309

279 REM

280 REM INSTRUCTIONS - H AND V

281 REM
282 REM ******************************

283 PRINT"{CLEAR}{02 DOWN}{02 RIGHTjTHERE ARE "

TWO CODES NOT"

284 PRINT"DISPLAYED IN THIS WAY. THEY ARE":P

RINT"{DOWN}{09 RIGHTjH AND V"

285 PRINT"{DOWN}{RIGHTjH MEANS C{REV}H{OFF}AN

GE THE SYMBOL"

286 PRINT"{DOWN}BEING PRINTED ON THE SCREEN BY

287 PRINT"ENTERING THE NUMBER BELOW THE SYMBOL

288 PRINT"AS DISPLAYED IN THE RIGHT HAND "

289 PRINT"COLUMN AS NOW SHOWN.":GOSUB313:GOSUB

141

290 PRINT"{DOWN}{RIGHTjV MEANS CHANGE {REV}V{

OFF}ECTOR LENGTH"

291 PRINT"BY ENTERING THE NUMBER REQUIRED.":GO

SUB313:GOSUB150

293 REM

294 REM INSTRUCTIONS - REPEAT ?

295 REM
296 REM ******************************

297 PRINT" {CLEAR} {03 DOWN}_IF YOU WISH TO SEE T

HE INSTRUCTIONS"
298 PRINT"{DOWN}ONCE MORE, {REV}HIT{OFFj {REV}

RETURN{OFF}"

299 PRINT" (03 DOWN}IF YOU ARE READY TO MAKE PA

TTERNS,"

3 00 PRINT" {DOWN} {REV}_HIT{OFF} {REV} ANY {OFF} {R

REV}OTHER{OFFj {REV}KEY{OFF}":GOSUB30

8

301 IFV$=CHRS(13)THEN179

3 02 VL=1:SY=42:PRINT"{CLEAR}":RETURN

j v J Khjfi

304 REM

305 REM PROCEEDING ROUTINES

306 REM

308 FORT=1TO10:GETVV$:NEXT:GOTO311

309 PRINT" {02 DOWN} {REV}_HIT{OFF} {REV}ANY{OFF}

{REV}KEY{OFF} {REV}WHEN{OFF} {REV}RE

ADY{OFF} {REVjFORfOFFj {REV}THE{OFF}"

310 PRINT"{REV}NEXT{OFF} {REV}SET{OFF} {REV}OF

{OFF} {REV}INSTRUCTIONS.{OFF}":GOTO30

8

311 GETV$:IFV$=""THEN311

312 RETURN

313 PRINT"{DOWN}{REV}HIT{OFF} {REV}ANY{OFF} {R

REV}NUMBER{REV} {REV}KEY{OFF} {REV}AB
OVEjOFF} {REV}0{OFF}"

314 PRINT"{REV}TO{OFF} {REV}PROCEED{OFF}.":RET
URN

315 PRINT"{02 DOWN} {REV}_HIT{OFF} {REV} ANY {OFF}

{REV}KEY{OFF} {REVjWHEN{OFF} {REV}RE
ADY{OFF} {REV}TO{OFFj {REV}PROCEED{OF
OFF}":GOTO308

316 PRINT"{DOWNjTHESE INSTRUCTIONS WILL BE EXP
LAINED"

317 PRINT"IN WHAT FOLLOWS.":RETURN ^

COMPUTE!
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229 
230 
231 

232 
233 

234 

235 

236 

2 37 

238 

239 
240 
241 
242 
243 
244 

245 
246 

247 
248 

249 

250 

251 

252 

253 

25 4 

255 

256 

257 

258 

259 

260 

261 

262 

263 

26 4 

265 

266 

267 

268 

269 
270 
271 
272 
273 
274 

REM 2 75 
REM ****************************** 276 
PRINT" (CLEAR) (02 DOWN) (02 RIGHT) THE THIRD -
FOUR CODES ARE" -
PRINT'{02 DOWN) PST F' 
PRINT'{02 DOWN) P MEANS PRINT THE INVERSE 

277 
278 
279 

PATTERN." 
PRINT"{DOWN) 
ECTION" 
PRINT'{DOWN) 

280 
IHAT I S , THE REFL 281 

282 
IN THE LINE If = - 283 

X. " 
PRINT'{DOWN) S MEANS P FOLLOWED BY 90 ' 28 4 

ROTATION " ; 
PRINT'{DOWN) T MEANS P FOLLOWED BY 180 , 

ROTATION" ; 285 
PRINT' {DOWN) F MEANS P FOLLOWED BY 270 , ROTATION":GOSUB309 286 

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

PRINT"{0 2 DOWN) 9 a 7 6 4 3 2 1" 
PRINT'{02 DOWN)THEY ARE TO REMIND YOU OF T 
HE OIRE CTION " -
PRINT"KEYS." : GOSUB309 
REM ****************************** 
REM 
REM IN STRUCTI ONS - H AND V 
REM 
REM ******************.*********** 
PRINT'{CLEAR){02 DOWN){02 RIGHT)!HERE ARE -
TWO CODES NOT" 
PRINT"DISPLAYED IN THIS WAY. THEY ARE":P 
RINT"{DOWN ){ 09 RIGHT)H AND V" 

PRINT" {DOWN) (RIGHT) H MEANS £{REV).!!{OFF)AN 
GE THE SYMBOL" 
PRINT"{DOWN)BEING PRINTED ON THE SCREEN BY 

REM 
REM 287 PRINT"ENTERING THE NUMBE R BELOW THE SYMBOL 
REM 
REM 

INSTRUCTIONS - ABC D E 

REM ****************************** 
PRINT'{CLEAR){02 DOWN){02 RIGHT)THE NEXT F 
IVES CODES ARE " -
PRINT'{02 DOWN) ABC D E' 

288 
289 

290 

PRINT'{DOWN)THESE GIVE COMBINATIONS OF THE 291 
COD ES " -

PRINT " {DOWN)EXPLAINED ABOVE . " 
PRINT"{~2 DOWN}..!:!ERE IS A DEMONSTRATION 
CODE . A' . It 

292 
OF - 293 

29 4 
295 
296 
297 

PRINT"{DOWN ) {02 RIGHT)THE ORIGINAL PATTERN 
WILL FIRST BE":PRINT"DISPLAYED . " 

FORT=lT05:V(T)=9:V(T+4)=6:V(T+8)=9:NEXT:N= 
13:V( 2)=6:V(3)=6 : V (13)=7 
GOSUB 315:C=2 : PRINT'{ CLEAR)":GOSUB46:FORT=1 296 
T09:PRINT"{DOWN)':NEXT: GOSUB315 
C=9:PRINT" {CLEAR) " : GOSUB46 : FORT= lT09:PRINT 299 
'(OOWN)":NEXT:GOSUB315 
PRINT"{CLEAR){06 DOWN)HERE IS A DEMONSTRAT 300 
I ON OF CODE I B ' . .. -
PRINT' {DOWN){02 RIG HT ) THE ORIGINAL PATTERN 

WILL FIRST BE":PRINT"EISPLAYED . " 3~1 
GOSUB315 : C=2:PRINT"{C LEAR) " :G OSUB46 :FORT=1 302 
T09:PRINT"{DOWN)":NEXT: GOSUB315 303 
C=10:PRINT" {CL EAR)':GOSUB 46:FORT=l T09:PRIN 304 
T"{ DOWN )" :NEXT: GOSUB315 305 
PRINT"{CLEAR) {06 DOWN)HERE I S A DEMONSTRAT 306 
ION OF CODE 'e' ." - 307 
PRINT"{DOWN){02 RIGHT)THE ORIGINAL PATTERN 308 

WILL FIRST BE":PRINT"OISPLAYED . " 309 
GOSUB315:C=2:PRINT"{CLEAR ) ": GOSUB46 :FORT=1 
T09:PRINT"{DOWN)":NEXT: GOSU B315 
C=11:PRINT"{CLEAR)':GOSUB46:FORT= lT09:PRIN 
T'{OOWN)":NEXT:G OSUB315 
PRINT'{CLEAR){0 6 OOWN)HERE I S A DEMONSTRAT 
ION OF CODE ' 0 I • " -

PRINT"{DOWN){02 RIGHT)THE ORIGINAL PATTERN 
WILL FIRST BE":PRINT"DISPLAYED . " 

GOSUB315 : C= 2 :PRINT"{CLEAR)" :G OSUB46 : FORT=1 
T09:PRINT"{ DOWN ) ':NEXT: GOSUB315 
C=12:PRINT"{CLEAR)": GOSUB 46:FORT=lT09:P RIN 
T'{DOWN)':NEXT:GOSUB315 
PRINT" {CLEAR){06 DOWN)HERE IS A DEMONS TRAT 
ION OF CODE ' E I • " -

PRI NT " {DOWN){02 RIGHT)THE ORIGINAL PATTERN 
WILL FIRST BE ":PRINT" DISPLAYED ." 

3 10 

311 
312 
313 

314 

3 15 

316 

PRINT"AS DISPLAYED IN THE RIGHT HAND " 
PRINT"COLUMN AS NOW SHOWN . I1 :GOSUB313:GOSUB 

141 
PRINT"{DOWN){RIGHT)V MEANS CHANGE ( REV)Y{ 
OFF)ECTOR LENGTH' 
PRINT"SY ENTERING THE NUMBER REQUIRED.": GO 
SUB313:GOSUB150 
REM ****************************** 
REM 
REM 
REM 
REM 

INSTRUCTIONS - REPEAT ? 

****************************** 
PRINT" {CLEAR){03 DOWN)!F YOU WISH TO SEE T 
HE INSTRUCTIONS" 
PRINT" {DOWN)ONCE MORE, {REV)HIT{OFF) (REV) 
RETURN {O FF)" 
PRINT' (03 DOWN) 'IF YOU ARE READY TO MAKE PA 
TTERNS," -
PRINT'{DOWN){REV)HIT{OFF) (REV)ANY{OFF) {R 
REV) OTHER{ OF F ) (REV) KEY (OFF)': GOSUB30 
8 
IFV$= CHR$( 13)THEN179 
VL=1:SY=42:PRINT"{CLEAR)":RETURN 
REM 
REM 
REM 
REM 

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

PROCEEDING ROU TINE S 

****************************** REM 
FORT=lT01 0:GETVV$:NEXT:GOT0311 
PRINT " (02 DOWN){REV)HIT{OFF) (REV)ANY{OFF) 

(REV)KEY{OFF) (REV)iHEN{OFF) (REV)RE 
ADY{ OFF) (REV)FOR{OFF) (REV)THE{OFF)' 

PRINT'{REV)NEXT{OFF) {REV)SET{OFF) {REV)OF 
(OFF) (REV) IN STRUCTIONS.{OFF)':GOT030 
8 
GETV$:IFV$= "" THEN31 1 
RETURN 
PRINT" (OOWN){REV)HIT{O FF) (REV )ANY{OFF) (R 
REV)NUMBER{REV) (iEV)KEY{OFF) (REV)AB 
OVE{OFF) (REV)0{ OFF)' 
PRINT"{R EV)TO{OFF) {REV)PROCEED{OFF) . ':RET 
URN 
PRINT" (02 DOWN ) (REV)HIT{OFF) (REV)ANY{OFF) 

{REV)KEY{OFF ) (REV)iHEN {O FF) (REV)RE 
AOY {O FF) ( REV)TO{OF F) (REV)PROCEED{OF 
OFF) " : GOT03 08 
PRINT"{OOWN )!HESE INSTRUCTIONS WILL BE EXP 
LAINED " 

GOSUB315: C= 2 :PRINT'{CLEAR)":GOS UB46:FORT= 1 
T09:PRINT"{OOWN)' : NEXT: GOSUB 315 
C=13:PRINT" {C LEAR)':GOSUB46:FORT=lT09 : PRI N 
T'{DOWN)' : NEXT:GOSUB309 317 PRINT"IN WHAT FOLLOWS . " : RETURN 
REM ****************************** 
REM 
REM 
REM 

INSTRUCTIONS - NUMBERS 

REM .***************************** 
PRINT' {CLEAR){02 DOWN){02 RIGHT)!HE LAST S 
ET OF CODES IS" 
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First Book Of Atari Graphics
Authors:

Price:

On Sale:

COMPUTE! Magazine

editors and contributors

SI 2.95

Now

COMPUTE!, the leading magazine of home,

educational, and recreational computing,

has led the way for Atari owners since the

computers were first introduced in 1979.

COMPUTE! has published scores of articles

on Atari graphics, and was the first to di

vulge many important details on such tech

niques as redefined characters, custom

graphics modes, and player/missile

graphics. But those articles are scattered

across dozens of issues, many of which are

scarce or out of print.

That's why the editors of COMPUTE!

decided to gather the very best Atari

graphics articles published over the past

three years into COMPUTE}? First Book Of

Atari Graphics. From the fundamentals to

advanced techniques, here are some of the

most instructive articles ever published for

the Atari.

But that's not all. COMPUTE!? First

Book OfAtari Graphics also presents articles

never before published anywhere, and

additional sections written especially for

this book. These include "The Basics Of

Atari Graphics,"an introductory tutorial

which prepares beginners for the rest of the

book; "How To Design Custom Graphics

Modes," which covers the fundamentals of

mixing modes on a single screen; and

"Introduction To Player/Missile Graphics," a

guide to understanding one of the Atari's

most advanced features, written by Bill

Wilkinson, a COMPUTE! columnist and a

creator of Atari BASIC and the Atari Disk

Operating System.

Numerous other articles include "De

signing Your Own Character Sets," a new

and improved ■■SuperFont," "High Speed

Animation With Character Graphics," "Ani

mation And Player/Missile Graphics," "The

Collision Registers," and "GRAPHICS 8 In

Four Colors Using Artifacts." There's even a

brand new article by Wilkinson, "The Priority

Registers," which for the first time shows
how to use player/missile graphics to create

a fifth player.

In the COMPUTE! tradition. Atari

V. Introduction

3

20

Robert C. Lock

23

25

37

Strings For Graphics Storage T™ R" HaIfhil1
* ml \^L'i_ \^.)\\ Ann I or"*ATr i ■ * ' 'v*'^J'<it_J Doom

5ong-Type Games ' .... . . A ^
Michael A. Greenspan

89

91

98

108

'esign.Custom Graphics Modes
™Graphics Modes 1 And2 Craig Chamberlain
At The Bottom Of Your Screen
Printing: Characters In Mixed Graphics Modes r' ^ %f™
Add A Text Window To GRAPHICS n Craig Patchett
Mixing Graphics Modes n And S Charles Brannon

_, Douglas Crockford

51 Chapter Three: Redefining Character Sets
" Designing Your Own Character Sets

SuperFont Craig Patchett

Character Set Utilities . Charles Brannon
Fred Pinho

41

44

46

53

62

77

127

129
140
154

164
172

184
188
192

201

203
208
215

224
236
239

245
246

Using TextPlot For Animated Games Charles Brannon
High-Speed Animation With Character Graphics " !

Jr.

■ - David H. Marklev
TomSakand Sid

Charles

Ads£»feESfl •■•::■■:: "-«
To P/M Graphics
P M Graphics Made Easv
Animation And P'M

xtendingPIayer/MissU ,.
cnc Stoltman

- Matt Giwer

Bill Wilkinson

: Advanced Graphics Techniques
GRAPHICS 8 In Four Colors Using ArtiLis
Atari V ideo Graphics And The New CTIA Part 1
Atari Yidvo Graphics And The New GTIA Part 2
Atari Video Graphics And The New GTM, Part 3

Screen Save Routine
Joseph Trem

Listing Conventions (Guide ToTypine In P
Index

I he Collision Registers
The Priority Registers

rograms!

Graphics is crisply written ana edited to be
useful to beginners and experts alike. And it's spiral-bound for easy
access to its dozens of ready-to-type program listings.

Add S2 shipping and handling, Outside .he U.S. add S5 for air m* S2 for surface mail. Ml ofders prepaid. U.S. funds only.
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Price: S 12.95 
anSate: Now 
COMPUTE!. the leading magazine of home, educational. and recreational computing, has led the way for Atari owners since the computers were first introduced in 1979. COMPUTE! has published scores of articles on Atari graphics, and w as the first to di­VUlge many important details on such tech­niques as redefined characters, custom graphicS modes, and player/missile graphics. But those articles are scattered across dozens of issues, many of w hich are 
scarce or out of print. 

That's why the editorS of COMPUTE! decided to gather the very best Atari graphiCs articles published over the past three years Into COMPUTErs First Book Of Atari Graphics. From the fundamentalS to advanced techniques, here are some of the most instructive articles ever published for 
the Atari. 

But that 's not all. COMPUTErs Flfst Book Of Atari Graphics also presents articles never before published anywhere, and additional sections w ritten especially for this book. These include "The Basics Of Atari Graphics," an introductory tutorial w hich prepares beginners for the rest of the book; " How To Design Custom GraphicS Modes," which covers the fundamentalS of mixing modes on a single screen; and "Introduction To Player/Missile Graphics," a guide to understanding one of the Atari's most advanced features, written by Bill Wilkinson. a COMPUTE! columnist and a creator of Atari BASIC and the Atari Disk 
Operating System. Numerous other articles include " De-signing Your Own Character Sets," a new and improved "superFonr." " High Speed Animation W ith Character Graphics," "Ani­mation And Player/Missile GraphicS," "The Collision Registers," and "GRAPHICS 8 In Four Colors Using Artifacts." There's even a brand new article by Wilkinson, "The Priori ty Registers," w hich for ihe first time showS how to use player/missile graphicS to create 
a fitch player. 

V. Int rod uction 

~ ~~:P~:~i~~~!~~~~~~~~a~~c~' Atari Graphics . 
~6 Us~ng Strings For Graphi CS Slara c' .. ..... . o USlI1gThe COLOR A d I < g .. . .. . To Progr<l 1l1 Pong.T n G_OCATE Instructions ype ames 

~~ ~haPtTerTWO: Customizing The GraPhics'Mo'd'e's . ow 0 DeSign C t G 37 Pul Graphics M~d~: IO~~ld ~,phics Modes .... 
A t.T~e BO tt0111 Of Your Screen 41 Pnnttng Characters In Mixe . . .- .. .... . ~ Add A Text Window To GR~~~~~~'cs Modes M IXing Graphics M odes 0 And 8 O . ... . 

~~ ~haPterThree: Redefining Charactersets' .. . 
62 5 eSlg'F11ng Your (]hv J1 Character Sets uper 'ont .. . ... . 

.... Robert C. Lock 

Tom R. Ha lfhill 
rvlich,u'l Boom 

M ichael A. G reenspan 

Cra ig Ch.1lllbcrlain 

R. Alan Belke 
. . .. Cra ig Pa tchett 

Charles Brannon 
Douglas Crockford 

n Character Set U'tiii~i~~ . . . . . ..... .... . 

~~~~~~~tour : Animation With Characte; GraPhiCs ' 
89 
91 
98 U~ing Textrlo~ ~~ I: A I~i~l~ <1 't~d G~ I~l~; ........ . 

... Cril ig Patchett 
Charles Brannon 

Fred Pinho 

Chmles Bran non 
David Plotkm 

Cha rl es Brannon 
108 High-Speed AllImation With eh . . ...... . aracter Graphics .. 

Chapter Five: Animation W'!h P .. 127 
129 
140 
154 

Int roduction To Pla)'erIM ' I " 1
1 GaVer/MISSIle Graphics A 5 If t\ ( 1551 e rap hlCs AdJ. ' 1 'Iod ifyi ng PIM Graph ics Uti lity ..... . . . ; . Bi ll Wilki nson T PIing Hlgh-~p('ed Vert ic.ll Posi tioning' ..... .. Kenneth C race, Jr. o M GraphICS . . . '-1~~ PIM Graphics Made Ea~;' . : .... 

18 ~l1Ima t.ion And PIM Grnp hi c~' : : 18: ~xtend ll~g. Playcrlfvlissile G ra phics 
19 ' .he ~~ II I ~lOn Registers 2 1 he I nonty Registers 

201 Chapter Six: Advanced Graphics TechniQues 

. .. David H . Marklev 
Tom Sak and Sid Meier 
Tom Sak and Sid Meier 

... Eric Stolt mil n 
Ma ti G iwl'r 

Bill Wilkinson 

2~~1~5 ~~~PV~~~; ~ :~'pFh~~; ~~~;sl uS
N
lI1g Arti facts . ... David Diamond A t . V d . 1C cw G rI A P,Ht I C 224 A an I eo Glaphles And The New GTI A' p' , raig Chamberlain 236 "an Video GraphICS And The New GTIA' part - raig Chamberlain 239 I ro tect1l1g Nlemarv For !"/M A d CI ,art 3 Craig Chambt'rlain Screen Save Rou tll1t:' n l aracl l'f Sets Fred Pinho Joseph Trcm 

~:~ :~~~t~l~g Conventiuns (GuidL' To Typing In Programs) 

In the COMPUTE! tradition, Atari 
Graphics is crisply w ritten and edited to be useful to beginners and experts alike. And it's spiral-bound for easy access to its dozens of ready-to-type program listings. 

Available at computer dealers and bookStoreS nalionwide. To order dlfectly call TOLL FREE 800-334-0868. In North 
Carolina call 919-275-9809. Or send check or money order to COMPUTE! BOOks, P.O. Box 5406, Greensboro, NC 27403. 
Acid 52 shipping and handling. Outs;de ,he U.S. add s5 for all mall, s2 for sUlface mail. All olders plepa;d. U.S. funds only. 
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Price:

On Sale:

Ian Chadwick

[Introduction by Bill Wilkinson

SH.95

Now

TABLE OF CONTENTS
Author's Preface
Reduction (Bill Wn^
Memory Map
A

AppendixNin
Graph

;
em°-

Index By Label

^ By Subject
ernal Character Code Values""

The inner workings of today's advanced personal

computers unfortunately remain a mystery to

many users. From beginners to machine lan

guage programmers, people are hungry for vital

information about the insides of their machines.

For example, there are tens of thousands of

memory locations...which are safe to use? How

can changing one number in a certain memory

cell dramatically speed up output to the disk

drive? Which memory address reveals what

Operating System is in the computer? How can

changing certain numbers in various memory

locations improve a program's sound and

graphics?

The key to finding one's way around the

inside of a computer is a memory map. But

often this important information is unavailable

from the manufacturer. Or it can be obtained

only in piecemeal fashion from scattered

sources.

Now, for rhe first time, there is a com

prehensive guidebook available for the Atari

400/800 computers which answers all of these

questions, and hundreds more. Mapping The

Atari, by Ian Chadwick. is a complete reference

guide and memory map for one of the most

popular of personal computers. From memory
location zero to 65,535, Mapping The Atari is

the most exhaustive memory sourcebook ever

offered to Atari users.

Chadwick started by diligently assembling

all the information he could find. Then he went a

step further by testing this information, to verify

its accuracy. And f\na\ly, he added months of his

own research, delving deep into little-known

areas of the Atari's memory to explore every se

cret. The result, Mapping The Atari, is an mdis- ^^^^^^^^^^
pensable reference work for Atari programmers. ^^^^^^

But Mapping The Atari is more thanjust a comprehensive reference book, it is also a tutorial

for all inquisitive Atari enthusiasts - notjust advanced programmers. Mapping The Atari explains each memory location in depth for
beginning and intermediate programmers. Some descriptions of important locations fill several pages. And the book is packed with
ready-to-type example programs and routines which show exactly how to put the information to work.

There's more. A special introduction by Bill Wilkinson, an author of Atari BASIC and the Atari Disk Operating System explains
how to access the Atari's memory in every available programming language. And there are ten appendices, covering such topics as
VBLANK Processes." "Atari Timing Values," "Color," "Sound And Music." "Player/Missile Graphics Memory Map " "Display Lists "
and others. And to make the book still more useful, there are two indices - an Index By Label and an index By Subject

Best of all. Mapping The Atari is from COMPUTE! Books, associated with COMPUTE! Magazine the leading consumer
publication of home, educational, and recreational computing. COMPUTE! has led the way for Atari owners since the computers
were first introduced in 1979. In the COMPUTE! tradition. Mapping The Atari is carefully written and edited to be useful to beqinners
and experts alike. And it is spiral-bound to lie flat while typing programs

■ ■ • . ill

• -. xix
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-.154

..155

■ 160

-.161

-.163

-.167

.169

.171

.175

.180

-182

187

__.. o^7?qono/ypH^T bookstores nationwide. To order directly call TOLL FREE 800-334-0868. In North Carolina
call 919-275-9809. Or send check or money order to COMPUTE! Books. P.O. Box 5406. Greensboro. NC 27403.

Add S2 shipping and handling. Outside the US. add S5 for air mail. S2 for surface mail. All orders prepaid. US funds only
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The inner workings of roday's advanced personal 
computers unfortunately remain a mystery to 
many users. From beginners to machine lan­
guage programmers. people are hungry for vaal 
Information about the insides of (heir machines. 
For example. {here are tens of thousands of 
memory locarionS ... whlch are sa fe EO use? How 
can changIng one number In a certaIn memory 
cell dramattcally speed up output to [he disk 
dnve? Which memory address reveals what 
Operating System IS in the computer? How can 
changing certain numbers in vanous memory 
locations Improve a program's sound and 
graphics? 

The key to finding one's way around me 
inSide of a compuler is a memory map. Bu! 
often thiS rmponanllnformarron IS unavailable 
from the manufacturer. Or It can be obtained 
only in piecemeal fashion from scattered 
sources. 

Now, for [he firs! rime. there IS a com­
prehensive gUidebook avai lable for the Alan 
400/800 computers which answers all of these 
questions, and hundreds more. Mappmg The 
Atari. by Ian Chadwick, is a complere reference 
guide and memory map for one o f the most 
popular of personal computers. From memory 
location zero [Q 65.535, Mappmg The AlaniS 
the most exhausllve memory sourcebook ever 
offered to Arar; users. 

Chadwick starred by diligently assembling 
aU the information he could find. Then he went a 
step further by tesrrng thiS Information. to venfy 
Its accuracy. And finally, he added months of h iS 
own researCh. delVing deep intO IiUle-known 
areas of the Atan 's memory to explore every se­
crel The result Mapping The Arari. is an Indis­
pensable reference work for Atari programmers. 
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Author's Preface 
IntrodUction (Bill ~.;~ . ' . . . J' ....... . . . . 
M 1 .lnson ... ,. 

emory Map . . . . . ....... . . . .. . . .. . .. . xix 
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A . lC emory Ma 
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But Mapping The Arafl is more than just a comprehenSIve reference book. It is also a (uranal 
for al/ inqUiSItive Aran enthusiasts - nm Just advanced programmers. MappIng The A(afl explaIns each memory locallon In depth for 
beginning and Intermediate programmers, Some descripuons of impOrtant locations fill several pages. And the book IS packed WIth 
ready-ro-type example programs and routines whIch show exactly how to put the information to work, 

There's more. A speCiallnrrodu([ion by Bill Wilkinson. an author of Atari BASIC and the Aran Disk Operating System, explains 
how to access the Atan's memory in every available programmIng Idnguage. And [here are len appendIces, covering such topics as 
"VBlANK Processes," "Arari Timing Values," "Color," "Sound And Music," "Player/Missile Graphics M emory M dp," "Display lists," 
and others. And to make the book sti li more useful. there dre two IndIces - an Index By Label, and an Index By Subject. 

Best of aU, Mapprng The Alafl is from COMPUTE! Books, assoCialed with COMPUTE! Magazine, the leadIng consumer 
publication of home. educarronal, and recrealional compullng, COMPUTE! has led [he way for Arari ovvners SInce [he computers 
were first Introduced In 1979. In rhe COMPUTE! traditIon, Mappmg The Acar; is carefully wrtften and edIted to be useful [0 beginners 
and experrs alIke. And I[ IS spiral-bound [0 lie flat while typing programs. 

AvaIlable at compUler dealers and booksLQres nauonwlde. To order directly call TOLL FREE 800-334-0868, In NOrth Carolina 
call 919-275-9809 Or send check or money order 10 COMPUTE! Books. P.O. Box 5406. Greensboro. NC 27403. 

Add S2 shIppIng and handling. OutSide the U.S. add S5 for au mall. 52 for surface mall All ()(ders prepaId. US funds only 
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v Introduction

Michael S. Tomc2yk

Chap.er one: Getting Started.
3 The Story Of The VIC

11 Computer Genesis:
From Sticks And Stones Tn \/ic r-,

20 Super Calculator V'C ' DoroIhyKunkl" Heller' °av,d Thomburg
24 Urge Alphabet Jim Butterf/eld
26 Using A Joystick '' Doug Ferguson
39 Extended Input Devices- ' David Malmberg

Paddles And The Keyboard .L, o
46 Game Paddles ' ' M'ke e^sman / Salomon

72 STARFIGHT3
78 Alphabetizer
80 Count The Hearts

103 Amortize
'06 Append
109 Priming The Screen
113 The Confusing Quote
115 Alternate Screens
119 Timekeeping

125 Renumber BASIC Lines The Easy Way
* *7 Automatic Line Numbers

129 Putting The Squeeze On Your VIC-20'
Getting The Most Out Of 5000 Bytes

141 An Easy Way To Relocate VIC Prog
On Other Commodore Computers

w££ F°Ur: Color And GraP"'«.J47 Kaleidoscope And Variations
148 High Resolution Plotting
154 VIC Color Tips
157 The Window
160 Custom Characters For The VIC
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Jim Wilcox
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Finally, it's VIC's turn!

Users of other popular personal

computers have been enjoying their

COMPUTE! Books: COMPUTED

First Book OfPET/CBM ...the First

Book OfAtari ...the Second Book Of

Atari... Programming The PET/CBM...

and others.

Now, there's a book devoted

exclusively to the Commodore VIC-

20 computer: COMPUTE/'s First Book

Of VIC

The editors of COMPUTE!

Magazine - the leading resource for

the VIC-20 - gathered together the

best VIC-20 articles published since

the summer of 198) and added

some new material. The result is

more than 200 pages of valuable

information - information that goes

beyond the instruction manuals. In

the COMPUTE! tradition, it is care

fully edited to be easily understood

and useful for beginners and experts

alike.

COMPUTED First Book Of VIC

is spiral-bound to lie flat, and

includes ready-to-type program

listings and articles such as "The

Joystick Connection: Meteor Maze,"

"STARFIGHT3," "Train Your PET To

Run VIC Programs," "Renumber

BASIC Lines The Easy Way," "High

Resolution Plotting," "Custom Char

acters For The VIC," "VIC Memory -

The Uncharted Adventure," and "A

Simple Monitor For The VIC."

At only S12.95, less than most

computer manuals. COMPUTEIsFirst Book Of VIC

is among the best resources a VIC user can own.

Available at computer dealers and bookstores nationwide. To order directly call TOLL FREE 800-334-0868.
In North Carolina call 919-275-9809. Or send check or money order to COMPU1E! Books, P.O. Box 5406,

Greensboro, NC 27403.

Add S2 shipping and handling. Outside the U.S. add S5 for air mail, S2 for surface mail. All orders prepaid. U.S. funds only.
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195 TINYMONI: A Simple Monitor For The VIC
202 Entering TINYMONI Directly Into Your VIC-20
211 Index

■ Jim Butterfield

Russell Kavanagh
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Authon: COMPUTEI Magazine 
contributors 

Price: 512.95 
On Sale: Now 
Finally, it's VIC's turnl 

Users of other popular personal 
computers have been enjoying their COMPUTE! Books: COMPUTEt's 
First Book Of PET/CBM ... the First 
Book Of Atari ... the Second Book Of Acari .. . Programming The PET/CBM ... 
and others. 

Now, there's a book devoted 
exclusively to the Commodore VIC-20 computer: COMPUTEI's First Book 
Of VIC. 

The editors of COMPUTE! Magazine - the leading resource for the VIC-20 - gathered together the 
best VIC-20 articles published since 
the summer of 1981 and added 
some new material. The result is 
more than 200 pages of valuable 
information - information that goes beyond the instruction manuals. In the COMPUTE! tradition, it is care­
fully edited to be easily understood and useful for beginners and experts 
alike. 

COMPUTErs First Book Of VIC 
is spiral-bound to lie fiat. and 
includes ready-to-type program 
listings and articles such as "The Joystick Connection: Meteor Maze," "STARFIGHT3," "Train Your PET To Run VIC programs," "Renumber 
BASIC Lines The Easy way," "High Resolution Plotting," "Custom Char­
acters For The VIC." "VIC Memory ­The Uncharted Adventure," and "A 
Simple Monitor For The VIC." 
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At only 5 12.95, less than most computer manuals, COMPUTE l's First Book Of VIC is among the best resources a VIC user can own. 
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COMPUTE! Back Issues

Here are some of the applications, tutorials,

and games from available back issues of

COMPUTE!. Each issue contains much,

much more than there's space here to list,

but here are some highlights:

February 1981: Simulating PRINT USING,

Using the Atari as a Terminal for Telecom

munications, Attach a Printer to the Atari,

Double Density Graphing on C1P, Commo

dore Disk Systems, PET Crash Prevention,

A 25* Apple II Clock.

May 1981:NamedGOSUB/GOTOin

Applesoft, Generating Lower Case Text on

Apple II, Copy Atari Screens to the Printer,

Disk Directory Printer for Atari, Realtime

Clock on Atari, PET BASIC Delete Utility,

PET Calculated Bar Graphs, Running 40

Column Programs on a CBM 8032.

June 1981: Computer Using Educators

(CUE) on Software Pricing, Apple II Hires

Character Generator, Ever- expanding

Apple Power, Color Burst for Atari, Mixing

Atari Graphics Modes 0 and 8, Relocating

PET BASIC Programs, An Assembler In

BASIC for PET, QuadraPET: Multitasking?

July 1981: Home Heating and Cooling,

Animating Integer BASIC Lores Graphics,

The Apple Hires Shape Writer, Adding a

Voice Track to Atari Programs, Machine

Language Atari Joystick Driver, Four Screen

Utilities for the PET, Saving Machine

Language Programs on PET Tape Headers,

Commodore ROM Systems, The Voracious

Butterfly on OSI.

August 1981: Minimize Code and Maximize

Speed, Apple Disk Motor Control, A

Cassette Tape Monitor for the Apple, Easy

Reading of the Atari Joystick, Blockade

Game for the Atari, Atari Sound Utility,

The CBM "Fat 40," Keyword for PET, CBM/

PET Loading, Chaining, and Overlaying.

October 1981: Automatic DATA State

ments for CBM and Atari. VIC News,

Undeletable Lines on Apple, PET, VIC,

Budgeting on the Apple, Switching Cleanly

from Text to Graphics on Apple, Atari

Cassette Boot-tapes, Atari Variable Name

Utility, Atari Program Library, Train your

PET ro Run VIC Programs, Interface a BSR

Remote Control System to PET, A General

Purpose BCD to Binary Routine, Converting

to Fat-40 PET.

December 1981: Saving Fuel 5$ (Multiple

Computers: versions for Apple, PET, and

Atari), Unscramble Game (multiple

computers). Maze Generator (multiple

computers), Animating Applesoft Graphics,

A Simple Printer Interface for the Apple II,

A Simple Atari Wordprocessor, Adding

High Speed Vertical Positioning to Atari P/

M Graphics, OSI Supercursor, A Look At

SuperPET, Supermon for PET/CBM, PET

Mine Maze Game.

January 1982: Invest (multiple computers),

Developing a Business Algorithm (multiple

computers), Apple Addresses, Lowercase

with Unmodified Apple, Cryptogram Game

for Arari, Superfont: Design Special

Character Sets on Atari, PET Repairs for

the Amateur, Micromon for PET, Self

modifying Programs in PET BASIC, Tiny-

mon: a VIC Monitor, Vic Color Tips, VIC

Memory Map, ZAP: A VIC Game.

February 1982: Insurance Inventory

(multiple computers). Musical Transposition

(multiple computers). Multitasking

Emulator (multiple computers), Disassemble

Apple Programs from BASIC, Plotting

Polar Graphs on Apple, Atari P/M Graphics

Made Easy, Atari PILOT, Put A Rainbow

in your Atari, Marquee for PET, PET Disk

Disassembler, VIC Paddles and Keyboard,

VIC Timekeeping.

March 1982: Word Hunt Game (multiple

computers), Infinite Precision Multiply

(multiple computers), Atari Concentration

Game, VIC Starfight Game. CBM BASIC

4.0 To Upgrade Conversion Kit, Apple

Addresses, VIC Maps, EPROM Reliability,

Atari Ghost Programming, Atari Machine

Language Sort, Random Music Composition

on PET, Comment Your Apple II Catalog.

April 1982: Track Down Those Memory

Bugs (multiple computers), Shooting Stars

Game (multiple computers), Intelligent

Input Subroutines (multiple computers),

Ultracube for Atari, Customizing Apple's
Copy Program, Using PET/CBM In The

High School Physics Lab, Grading Exams

on a Microcomputer (multiple computers),

Atari Mailing List, Renumber VIC Programs

The Easy Way, Browsing the VIC Chip,

Disk Checkout for PET/CBM.

May 1982: VIC Meteor Maze Game, Atari

Disk Drive Speed Check, Modifying Apple's

Floating Point BASIC, Fast Sort For PET/

CBM, Extra Atari Colors Through Artifact-

ing, Life Insurance Estimator (multiple

computers), PET Screen Input, Getting The

Most Out Of VIC's 5000 Bytes.

June 1982: Outpost Game (multiple com

puters), Apple Pascal Lister, Income Property

(multiple computers), VIC Intelligent Video

disc System, Atari Disk Operating Systems,

PET/Apple Search, A Self-moditying Atari

P/M Utility, Use Atari Joysticks with VIC,

VIC/PET Program Transfers.

July 1982: Gold Miner Game (Atari and

VIC), IRA Planner (multiple computers),

Atari Video Graphics, Apple IX)S Changer,

Super QuadraPET, VIC Overview, Maze

Race (multiple computers), Direct Access

File Editor (PET and Atari), VIC Super

Expander Memory Map, Using The 6560

Video Interface Chip, PET Compactor,

Headless FORTH Metaamipilation, Test

RAM Nondestructively (multiple computers).

August 1982: The New Wave Of Personal

Computers, Household Budget Manager

(multiple computers). Word Games (multiple

computers), Color Computer Home Energy

Monitor, Intelligent Apple Filing Cabinet,

Guess That Animal (multiple computers),

PET/CBM Inner BASIC, VIC Communica

tions, Keyprint Compendium, Animation

With Atari, VIC" Curiosities, Atari Substring

Search, PET and VIC Electric Eraser.

September 1982: Apple and Atari and the

Sounds of TRON, Commodore Automatic

Disk Boot, VIC Joysticks, Three Atun GTIA

Articles, Color Computer Graphics, The

Apple Pilot Language, Sprites and Sound on

the Commodore 64, Peripheral Vision Exer

ciser (multiple computers), Banish INPLH"

Statements (multiple computers), Charades

(multiple computers), PET Pointer Sort,

VIC" Pause, Mapping Machine Language,

Editing Atari BASIC With the Assembler

Cartridge, Process Any Apple Disk File.

Home and Educational COMPUTING!

(Fall 1981 and Summer 1981 - count as one

back issue): Exploring The Rainbow

Machine, VIC As Super Calculator, Custom

Characters, Alternate Screens, Automatic

Line Numbers, Using The Joystick (Spacewar

Game), Fast Tape Locater, Window, VIC

Memory Map.

Back issues are S3 each or six lor S15.

Price includes freight in the US. Outside

the US add SI per magazine ordered for

surface postage. S4 per magazine for air

mail postage. All back issues subject to

availability.

In the Continental US call

TOLL FREE 800-334-0868
(In NC Call 919-275-9809)

Or write to COMPUTE! Back Issues, P.O.

Box 5406, Greensboro, NC 27403 USA.

Prepayment required in US funds.

MasterCard, Visa and American Express

accepted. North Carolina Residents add 4%

sales tax.

COMPUTE! Back Issues 
Here are some of the applica tions, tuwriais, 
and games from ava ilable back issues of 
COMPUTE!. Each issue conta ins much, 
much more than there's space here [0 list, 
but here are some highligh ts: 

Feb,ua,y 198 1: Simulating PRINT USING, 
Using the Atari as a Tenninal fo r Telecom­
municat ions, Attach a Printer to the Arari, 
Double Density Graphing on C l P, Commo­
dore Disk Systems, PET C rash Prevention, 
A 25¢ Apple II C lock. 

May 1981: Named GOSUBIGOTO in 
Applesoft. Generating Lower Case Text on 
Apple II , Copy Atari Screens ro the Printer, 
Disk Direcrory Printer for Arari, Rea ltime 
C lock on At • .;, PET BASIC Delete Utility, 
PET Calculated Bar Graphs. Running 40 
Column Programs on a C BM 8031. 

June 198 1: Computer Using Educators 
(C UE) on Software Pricing, Apple II Hires 
Characte r Generator, Ever- expanding 
Apple Power, Color Burst for Atari, Mixing 
Ata ri G raphics Modes 0 and 8. Relocming 
PET BASIC Programs, An Assembler In 
BASIC fm PET, QuadraPET: Multitasking> 

July 198 1: Home Heating and Cooling, 
Anim:)[ing Integer BASIC Lares Graphics, 
The Apple Hires Shape W riler, Adding a 
Voice Track to Acari Programs, Machine 
Language Acari Joystick Driver. Four Screen 
Utilities for the PET, Saving Machine 
Language Progra ms on PET Tape Headers. 
Commodore RO M Systems. The Voracious 
Burrerfly on OSI. 

August 1981: Minimize Code and Maximize 
Speed, Apple Disk Motor Control, A 
Casserre Tape Monitor for the Apple. Easy 
Reading of the Acari joystick, Blockade 
Game for the Atari. Atari Sound Uti li ty , 
The CBM "Fat 40," Keywmd fo, PET, CBMI 
PET Load ing, C haining, and Overl ay ing. 

October 1981: Automatic DATA State­
ments fo r C BM and Atari. VIC News, 
Undelecable Lines on Apple, PET, VIC, 
Budgeting on the A pple, Switching C leanly 
(rom Tex t to G raphics on Apple . Atari 
Cassen c Boot.tapes, Atari Variable Name 
Ut il ity , Atari Program Library, T ra in your 
PET to Run VIC Programs, Interface a BSR 
Remme Control System to PET, A Genera l 
Purpose BCD to Binary Rout ine . Converting 
to Fat-40 PET. 

December 1981: Saving Fuel $$ (Multiple 
Computers: versions for Apple, PET, and 
A tari ). Unscramble Game (multip le 
computers), Maze Generator (multiple 
computers). Animating Applesoft Graphics, 
A Simple Printer Interface for the Apple II , 

A Simple A tari Wordprocessor. Adding 
High Speed Vertical Positioning to Arari PI 
M Graphics , OSI Supc« urso" A Look At 
Supc,PET, Supc,mon fo, PET/CBM, PET 
Mine Maze Game. 

Jan uary 1982: Invest (multiple computers), 
Developing a Business A lgorithm (mult iple 
computers), Apple Addresses, Lowercase 
with Unmodified Apple, Cryptogram Game 
fo r Acari , Supcrfont : Design Specia l 
C haractcr Se ts on Atari, PET Repairs for 
the Amateur, Micromon for PET, Self· 
modifying Programs in PET BASIC. Tiny· 
mon : a VIC Monitor, Vic Color Tips, VIC 
Memory Map, ZAP: A VIC Game. 

Fcbruary 1982: Insurance Inventory 
(multiple computers), Musical Transposition 
(multiplc computers), Multitasking 
Emulator (multiple computers), Disassemble 
Apple Programs from BASIC, Plotting 
Polar Graphs on Apple . Atari PIM Graphics 
Made Easy, Arari PILOT , Put A Rainbow 
in your Atari . Marquee (or PET. PET Disk 
Disassembler, VIC Padd les and Keyboard. 
VIC Timekeeping. 

March 1982 : \Vord Hunt Game (multiple 
computers) , Infinite Precision Multiply 
(mult iple computers), Atari Concentra tion 
Game, VIC Starlight Game, C BM BASIC 
4.0To Upgrade Conversion Kit , Apple 
Add,esses, VIC Maps, EPROM Reliability , 
Atari G host Programming, Amri Machine 
Language Sort . Random Music Composit ion 
on PET, Comment Your Apple II Catalog. 

Apri l 1982: Track Down Those Memory 
Bugs (mult iple computers). Shooting Stars 
Game (mult iple computers), Intclligenl 
Input Subrout ines (multiple computers). 
U ltrncubc (or Awri. Customizing Apple's 
Copy Program. Using PETICBM In The 
High School Phys ics Lab, Grading Exams 
on a Microcompmer (multiple computers) . 
Atari Mail ing List, Renumber VIC Programs 
T he Easy \Vay , Browsing the VIC C hip, 
Disk C heckout fm PET/CBM. 

M;ty 1982: VIC Meteor Maze Gmllc. Awri 
Disk Drive Speed C heck, Modify ing Apple's 
Floa t ing Point BASIC. Fast Sort For PETI 
C BM, Extra Atari Colors Through Art ifact· 
ing. Life Insurance E<;timator (multip le 
compurcrs), PET Screen Input, Getting The 
Most Out Of VIC's 5000 Bytes. 

June 1982: O utpost Game (multiple com­
puters). Apple Pasca l Lister. Income Property 
(mu ltiple computers). VIC Intel ligent Video· 
disc System, Acari Disk Opera ting Systems, 
PETIApple Search. A Self-modi(yi ng Acari 
PIM U ti lity, Use Arari joysticks with VIC, 
VIC/PET Program T rans(crs. 

July 1982 : Gold Miner Game (At:tri and 
VIC) . IRA Planner (multiplc computers). 
Atari Video Graph ics, Apple OOS C hanger, 
Super QuadraPET. VIC Overview, Mm:e 
Race (multip lc computcrs). Di rec t Access 
File Edi tor (PET and Ara ri ). VIC Super 
Expander Memory Map. Usi ng Thc 6560 
Video Interface Chip, PET Compacror. 
Headless FORTH Meracompilation , Test 
RA M Nondestructive ly (multiple computers). 

August 1982: The New \'Vavc Of Personal 
Compmcrs, Household Budget Manager 
(multiple comput~rs). \'Vord Games (multiple 
computers) . Color Computer Home Energy 
Moni tor. Inrcl ligent Apple Filing Cabinet, 
Guess That Animal (mult iple compulers). 
PETICBM Inncr BASIC . VIC Communica­
tions, Kcyprint Compendium. Aninmtion 
\Vith Aw ri , VIC C uriosities . Awri Substring 
Search. PET and VIC Electric Erase r. 

September 1982: Apple and Ata ri ;lIld the 
Sounds o ( TRON. Commodore AutomaT ic 
Disk fx){)t. VIC jnysticb. Three Ata ri GTIA 
A rti cles. COl(lr CompUTer Gr:lphics, The 
Apple Pil m Language, Sprites :md Sound on 
the Commodme 64 , Periphera l Vision Exer­
c iSer (multiple computers). Banish INPUT 
Statements (multiple computers), Charades 
(mu ltiple computt:rs). PET Pointer Sort. 
VIC Pause. Mapping Machine L:m gu3ge. 
Edit ing Awri BASIC \\lith the Assembler 
C .. trtridge. Process Any Apple Disk Fi le. 

Home and Educational COMPUTING! 
(Fall 1981 and Summer 198 1 - count as one 
back issue): Exploring T hc Rainbow 
Milchine, V IC As Super Calcu laror. C ustom 
C haracters, A lternate Screens, Automatic 
Line Numbers, Using The joyst ick (Spacewar 
Game). Fast Tape Locater. \Vindow, VIC 
Memory Map. 

Back iss lies arc :i each o r six for 1 :, . 
Pricc illdudcs fl-e ig ht in the US. O ll b id c 
the US add , I pe r magal.i ll c o rd c l-cd fo r 
s tll·face pos lagc. 4 pc r magazine for air 
lII ai l postage. All back issues subject 10 
ava il abi lil )' . 

In the Continental US call 

TOLL FREE 800-334-0868 
(In NC Call 9 19-275-9809) 

Or write to COMPUTE! Back Issues, P.O. 
Box 5406, G«ensbom, NC 27403 USA. 
Prepayment required in US funds. 
MasterCard, Visa and A merican Express 
accepted. North Carolina Residents add 4% 
sa les tax. 



FOR ALL YOUR SOFTWARE NEEDS

AT THE LOWEST PRICES
We have one of the largest selections of software available for your home computer at the lowest prices. You will

find all of the top games and office management software in our catalog at from 20% to 30% below retail.

Embargo (Rom)

Raster Blaster wue,

Frogger {D/o j
Serpentine (D/c/Rom)

Genetic Drift (d/c)
Jawbreaker ■<:

Baseball (D/c)

Miner 2049er (Worn)

Candy Factory

Pac Man

ATARI®
Retail Our Price

S49.95 $34.95

$29.95 $18 00

$34.95 $24.95

m) S34.95 $24.95

$2995 $20.95

$29.95 $20.95

$29.95 $20.95

) $49.95 $36.00

5?995 $20.95

Atari* & Atari APX ■ programs now available at 25% off

suggested retail if you mention this ad. ^

TG Trackball $64.95 $51.95

Wico Trackball $69.95 $57.95 .

And many, many more. Call for an update t

of new titles, including Atari VCS-".

$24.95
DISKETTE SPECIAL

Box of 10 with Plastic

Library Case

Apple Panic

Frogger

Jabber Talky

Temple of Apshal

Upper Reaches of Af

Computer Football

Zork

Snooper Troops

•MatheMagic

"Graphmagic

'Combo Rack

Visic

TG Joy Stic

Retail Our Price

$2995 $23.95

$34.95 $27.95

$29.95 $23.95

$39.95 ' $29.95

shal S19.95 $15.95

$21.00 $18.00

$39.95 $29.95

$44.95 $33.00

$89.95 $6750

S89.95 $67.50

S159.90 $119.95

xp/Micropro - 25% of all titles

ncluding Visicalc & Wordstar.

$64.95 $49.95

VIC
Call for more information on new

software for the fastest growing Home

j Computer todav.

Retail Our Price

Astroblltz (can) $46.95 $3750

ChOpilfter (Car?) $44.95 $35.95

Martian Raider (Cassj) S19.95 $15.95
Rlchocettcassj S19.95 $15.95

Serpentine (Con > S44.95 $35.95

Apple Panic (Cart > $44.95 $35.95

Shark Trap (Cass) $19.95 $15.95

River Rescue (Can) $39.95 $29.95

Kosmlc Kamikaze (Cass) $24 95 $19.00

Cave In ccort.) $39.95 $29.95

Rescue at Rlgel (Cass) $29.95 $23.95

Multisound Synthesizer (Cass j $19.95 $15.95

Monster Maze (Cart) $39.95 $31.95

Single-sided/Double Density

(40 track) with reinforced

hub-ring.

Call for Prices on

Maxell and

Verbatim.

APPL
Sea Fox

Serpentine

'MatheMagic

'Graphmagic

'Combo Pack $149.95

Snooper Troops $44.95

Star Blazer S31.95

Risk! Duck 534.95

Deadly Secrets S34.95

Neptune S29.95

The Ptnball Construction Set S39.95

Rescue at Rigel

3-Pack Morlock's Tower $49.95

Datestone of l?yn

Raster Blaster $29.95

TG Joystick Apple II • $59.95

TG Joystick Apple f? SM.95f

TG Select-a-Port $59.95

Our Price

$22.45

$26.25

$67.50

$6750

$112.50

$33.75

$20.00

$18.00

$24.95

$20.00

$29.95

CALL

For Inside California and Other Inquiries Call 1-916-989-3174

MAJL ORDERS: For fast delivery, send certified check,

money orders, or Visa or MasterCard number and

expiration date, for total purchase price plus 1% or $2
minimum for postage and handling. Add $5 for

shipment outside the continental U.S. California

Residents add 6% sales tax.

COD: and Chargecard orders-call 1-800-828-2838.

In California call 1-916-989-3174

Subject to stock on hand. Prices subject to change.

Catalog free with any order or send S2 postage and
handling and please specify computer type.

* K>v-corinec*ion-
5133 Vista Del Oro Way Fair Oaks, CA 95628

FOR ALL YOUR SOFTWARE NEEDS 
AT THE LOWEST PRICIES 

We have one of the largest selections of software available for your home computer at the lowest prices. You will 
find all of the top games and office management software in our catalog at from 20% to 30% below retail. 

$24.95 
DISKETIE SPECiAl 
Box of 10 with Plastic 

Ubrary Case 
Single-sided/Double Density 

(40 track ) with reinforced 
hub-ring. 

Call for Prices on 
Maxell and 
Verbatim. 

EE 1 800 828 2838 (For Placing Orders CALL TOLL FR - - - Outside California) 

For Inside California and Other Inquiries Call 1-916-989-3174 

MAIL ORDERS: For fast delivery. send cert~ied check. 
mcney orders. or Visa or MasterCard number and 
expiration date. for total purchase price plus 1% or 52 
minimum for postage and handling. Add 55 for 
shipment outside the continental U.S. California 
Residents add 6% sales tax. 

COD: and Chargecard orders' ca ll 1-300-828-2&38. 
In Cal~ornia call 1-916-9&9·3174 
Subject to stock on hand. Prices subject to change. 

Catalog froo with any order or send 52 postage and 
handling and please specify computer type. 

5133 Vista Del Oro Way fair ()aIcs, CA 95628 



NEWS.. PRODUCTS

Commodore 64

And VIC-20

Products

Human Engineered Software

(HES) has introduced new soft

ware products and a sound-

enhancing peripheral for Com

modore 64 computers.

Soundbox improves the

VIC-20's sound output for arcade

games. In addition to the VIC-20,

it can be used with Atari, Texas

Instruments and other Commo

dore systems. Soundbox features

include audio out, video out and

audio in (for Commodore 64). Its

suggested retail price is $14.95.

HES's 6502 Professional De

velopment System is a cassette-

based assembler package that of

fers a one-or two-pass 6502 as-

HESWRITER 64 is one of several new
releases from Human Engineered
Software.

sembler using standard MOS

mnemonics and operand for

mats. It is available for the VIC-20

as well as for the Commodore 64

and has a suggested retail price of

$29.95.

HESMON 64 is an adapta

tion of the HESMON cartridge

for the VIC-20. It gives 64 owners

the same machine language

monitor with mini-assembler.

The suggested retail price is

$39.95.

HESCARD is an expansion

board that includes four switch-

able slots and a reset button. The

board has high-quality connec

tors and gold-plated edge

fingers. Its suggested retail price

is $29.95.

Turtle Graphics II is an

advanced version of David

Malmberg's Turtle Graphics that

uses the full graphics features of

the Commodore 64. Suggested

retail is $59.95.

HESWRITER 64 is a sophisti

cated word processing package

for the Commodore 64, based on

HESWRITER for the VIC-20. Its

features include full-screen edit

ing; the package has a suggested

retail price of $44.95.

Human Engineered Software

71 Park Lime

Brisbane, CA 94005

(415)468-4900

an ACTION packed video game of

STRATEGY and SKILL for

TWO PLAYERS

®
for ATARI home computers with

32K memory and two joy sticks.

Ill y

A
You are fighting your enemy in unstable space.

With itie shock of every missile explosion, deadly

hyperspikes Creak out. Contact with hypersoikes

causes instant disintegration. As you tunnel

through space-time, weaving in and out of hyper-

spikes, WATCH OUT for rammers and space mines.

Be on the lookout lor the sudden appearance o(

smart bombs and streakers on your tail. The only

way to come out alive is !o trap your opponent in a

cage of hyperspikes. Try it— with 3 tnend.

Only $24.95 (on disc)

Distributors and Dealers Welcome

Call 1-215-485-1968

Affine, Inc.

— l ■ ■ i ■
m f> 0. Boi 2026

Aston, Pennsylvania 19014

Look!!
COMPUTERS

ATA 01 Alari 800 48K 5'
AIAKI Atari 810 Disk Drive $429.
VIC 20 $179.

NEC PC-8001A 32K $729.

Northstar Advantage WK $2669.

Televideo TS802 64K $2589.

MONITORS

Amdek 100 12" B&W $79.

Amdek 300A 12" Amber $159.

Amdek Color 1 $299.

Sanyo 6013 13" Composite $349.

NEC JC1202 DHA 12" RGB $699.

PRINTERS

Okidata Microline 80 $324.

Okidata Microline RAP $969.

SPECIALS!

Adds Viewpoint 3-AG $519.

No Name SW" Floppy. Sofi Sectored. SS. SD

Box of 25 ... $1.99 Per Disk

Box of 100. . .$1.79 Per Disk

Casio FX-900 Solar Scientific $26.95

»^ NATIONAL

ORDER DESK:

^m (215) 387-5266

ZEPHYR MICROS
323 S. 43rd St. - Suite C

Philadelphia, PA 19104
To Order: Please send (.dshiers or personal check

(allow two weeks to dear}: VISA and MASTERCARD

orders add 3%: Shipping and Handling add ¥X,; Penn

sylvania residents add 6'V,; Prices subject to change

without nolice.
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NEWS&PRODUCTS 

Commodore 64 
And VIC-20 
Products 
Human Engineered Softwa re 
(H ES) has introduced new soft­
ware products and a sound­
enha ncing pe ripheral fo r Com­
modore 64 computers. 

Soundbox improves the 
VIC-20's sound output fo r arcade 
games. In addi tion to the VIC-20, 
it ca n be lI sed \,v ith Atari, Texas 
Ins tTumcnts and other Commo­
dore systcms. Soundbox features 
include audio ou t, video out a nd 
aud io in (for Commodore 64) . Its 
suggcstcd re tai l price is $14.95. 

HES's 6502 Profess io na l De­
velop mcnt Sys tcm is a cassette­
based assemble r package that of­
fers a one-or two-pass 6502 as-

H ESWRITER 64 is (J lle of several /lew 
releases from HI/mall Engineered 
Software. 

sembleI' using s tanda rd MOS 
mne monics and operand for­
mats. It is ava ilable for the VIC-20 
as well as fo r the Commodore 64 
a nd has a sugges ted re ta il price of 
$29.95. 

HESMON 64 is a n ada pta­
tion of the HESMON ca rtridge 
for the VIC-20. It gives 64 owners 
the same machine la nguage 
mo nito r vl ith mini -assembler. 
The suggested reta il p ri ce is 
539.95. 

HESCA RD is an expans ion 
board tha t includes fo ur switch­
ab le slo ts a nd a reset butto n. The 
board has hig h-qua li ty connec­
tors and gold-plated edge 
fingers Its sugges ted retail price 

~ SMASH HIT 

~S·~UN3 
RAP§ 

an ACTION packed video game of 
STRATEGY and SKILL for 
TWO PLAYERS 

for Al AR I home computers with 
32 K memory and two joy slicks. 

)f(® 

You ale f'gh!lt'lg your enemy in unstable space 
With the shock 01 every missile e~pIOSlon. deadly 
hype/spIkes break OUI. Conlael With hype/spikes 
causes Inslant dlStnlegratlon. As you 1unnel 
Ihrough spacc"lme, weaving In and out of hyper· 
spikes, WATCH OUllor rammtHS and space mines 
Be on !he lookout 101 the sudden appearance 01 
sman bombs ana Slreakers on your 1a,l. The only 
way 10 come oul allve.s to t{ap your opppner"lt m a 
cage of hyoersp,kes Try ,I - Wllh a I"e,..d 

Only $24.95 (on disc) 

Distributors and Dealers Welcome 

Call 1-215-485-1968 , I' II ~ , _ .... , ANi"., Inc. 
I."'" .7 .P. O. 80,,2026 

AsIO"'. Pl!nn$ytvani. 1901 4 

is $29.95. 

Turtle Grap hics II is a n 
advanced ve rs io n of Da vid 
Malmberg's Turtle Graphics that 
uses the fu ll grap hi CS fea tures of 
the Commodore 64. Sugges ted 
retail is $59.95. 

HESWRITER 64 is a sophisti­
cated word processing package 
for the Commodore 64, based on 
H ESWRITER fo r the VIC-20. Its 
fea tures includ e fu ll-screen edit­
ing; the package has a sugges ted 
retail price of $44.95. 

HUlllnll El lgi lll.!l'l't'rl Software 
71 Park w ile 
Brisbane, CA 94005 
(4.,5)468-4900 

Look!! 
"'" COMPUTERS 

ATARI A"" 800 48K . . . . ..... 5595 . 
~II A l ar, 810 DIsk Drtve . .. . $429. 

VIC 20 .... ...... , ................. $179. 
NEC PC-BOOlA 32K ................... 5729. 
NonhSlar Ad \'antage &4K ............ 52669. 
Televideo T5602 64K ............... 52589. 

MONITORS 
Amdek 10012" B&W .............. .. 579. 
Amdek 300A l r Amber . ........ .. 5159. 
Amdck Color 1 . ......... ......... 5299. 
Sanyo 6013 1J~ Composilc.. .. . .... $349. 
NEC 10202 OHA lr RGI~ .......... $699. 

PRINTERS 
Okidata Microline 60 .... . 
Okidala Microline 84P .......... . 

SPECIALS! 

.... $324. 
... \ 969. 

Adds Viewpoinl 3-AG .... " .......... $519. 
No Name 5V." Floppy. Soh Secto red . 55. SO ... 

Box o f 25 ... $1.99 Per Disk 
Box of 100 ... 51.79 Per Disk 

Casio FX-900 Sot.n Scientifi c .......... $26.95 _=c NATIO Al 
VI.S4 ORDE R DESK : 

.. (215) 387-5266 

ZEPHYR MICROS 
323 S. 43rd St. - Suite C 
Phi ladelphia, PA 19104 

To Order ; Ple~se send u\hie,s or pello"'.J1 check 
1.Jllow IWO weeks 10 clur) ; VISA a,..d MASTERCA RD 
orders add ] %; Shipping ~r"ld Hd,..dlingddd ] %; Pe,..n­
sylvdnia rl'5 idems ddd 6%; Prices subjecl 10 ch~nge 
wilhoUI nOlice. 
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I was a
97 1b.

weakling!

...And then I slipped my

Monster Maze cartridge

into my computer.

First I saw a full screen

maze. And then I entered

a chamber of horrors. I

scurried down endless halls

looking for gold bars and

vitamins and watched out for

lurking terrors. And all as

though it were in 3-D. I ate

enough vitamins to subdue

the monsters before I lost all

of my nine lives. Hours of

fun. Thrilling. Scary.

... And forgot all about being

a 97 Ib. weakling.

You can have the same fun.

All you need is an Atari Home

Computer or

Commodore

VIC 20...and

$39.95.

Monster Maze

is by EPYX,

one of the oldest, largest—and

we believe, best —designers

and producers of games for

microcomputers.

Available now at your

computer software dealer. If

he doesn't have it in stock,

suggest that he order it now.

Or call EPYX at (800) 824-

7888. Ask for

operator 29. In

California, call

(800) 852-7777,

operator 29.

©1982, EPYX, 1043 Kiel Court.

Sunnyvale, CA 94086.

Pressure Sensitive

Keyboard For The

Physically

Handicapped

Cacti Computer Services is mar

keting a large (11" x 21"), pres

sure sensitive keyboard with

widely spaced key contacts to en

able users with limited finger and

hand control to operate a micro

computer.

The system consists of large

keyboard, interface to plug into

the computer, connecting cables,

plastic mask, and a driver routine

to permit the large keyboard to

function as a regular keyboard.

Once the driver routine has been

loaded, both the regular

keyboard and the large keyboard

function to run commercially

available software without mod

ification. The system can be in

stalled and operated with no

technical knowledge required.

Several keyboard layouts are

available, and custom arrange

ments will be made at no extra

charge.

Cncli Computer Services keyboard.

The system is presently

available for immediate delivery

for use with the Commodore

PET/CBM at a cost of $525 (U.S.),

and is being developed for the

Apple. Interfaces may be de

veloped for other systems, de

pending upon demand.

Cacti Computer Services

130 9th St. S.W.

Portage In Pmirie

Manitoba, Canada, R1N 2N4

Guide To

Applesoft BASIC

Haydeh Book Company has pub
lished Basic Apple BASIC, a com

plete guide to Applesoft BASIC

from beginning concepts to ad

vanced topics. It provides alter

native techniques for program

ming in Apple Integer BASIC

and can be used as a textbook or

read by anyone interested in

BASIC programming on an

Apple. The book is written by

James Coan, also the author of

Basic BASIC.

Applesoft BASIC is

explained with short, complete

programs that are slowly built to

larger ones. More than 80 sample

programs are presented; all can

be quickly located with the

book's program index. Programs

are divided into small segments,

most of which will fit on an Apple

screen. Longer programs consist

of a control routine at the begin

ning that handles all program

management using subroutines.

Chapter One explains how

to enter data and get results, and

the programmer's corner covers

immediate-mode execution.

Chapter Two offers ideas on

planning a program; the pro

grammer's corner explains the

Apple's special screen editing.

Low-resolution graphics are pre

sented in Chapter Three, and the

programmer's corner tells how to

obtain full-screen graphics.

Chapter Four contains a pot

pourri of BASIC features and

programming techniques, with a

programmer's corner that shows

how to read the keyboard with

out using an INPUT statement.

Chapter Five presents strings,

and the programmer's corner re

veals the character sets used by

both BASICs. Chapter Six covers
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I was a 
97 lb. 

weakling! 

. •• And then I slipped my 
Monster Maze cartridge 
into my computer. 

First I saw a full screen 
maze. And then I entered 
a chamber of horrors. I 
scurried down endless halls 
looking for gold bars and 
vitamins and watched out for 
lurking terrors. And all as 
though it were in 3·0. I ate 
enough vitamins to subdue 
the monsters before I lost all 
of my nine lives. Hours of 
fun. Thrilling. Scary. 
. . . And {argot all about being 
a 97 lb. w eakling. 

You can have the same fun. 
All you need is an Atari Home 

Computer or 
Commodore 
VIC 20 •.. and 
$39.95. 

Monster Maze 
is by EPYX, 

one of the oldest, largest-and 
we believe, best -designers 
and producers of games for 
microcomputers. 
Available now at your 
computer software dealer. If 
he doesn 't have it in stock, 
suggest that he o rder it now. 
Or call EPYX at (800) 824· 

7888. Ask for 

• 

operator 29. In 
• ~ California, call 

(800) 852-7777, 
operator 29. 

© 1982. EPYX. 1043 Kiel Court. 
I CA 94086. 
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Pressure Sensitive 
Keyboard For The 
Physically 
Handicapped 

Cacti Computer Serv ices is mar­
ke ting a la rge (11 " x 2 1 "), pres­
s ure sensiti ve keyboard with 
widely spaced key contacts to en­
ab le use rs w ith limited finger a nd 
hand control to operate a micro­
com pu tel'. 

The sys tem consis ts of la rge 
keyboa rd , in te rface to plug into 
the computer, con nec ting cables, 
plastic mask, and a dri ver routine 
to permit the la rge keyboa rd to 
functi on as a regular key board . 
O nce the driver routine has been 
loaded , both the regular 
keyboa rd a nd the large keyboard 
fun ctio n to run commercia lly 
ava ilable software without mod­
ification. The syste m ca n be in­
sta lled a nd operated w ith no 
technica l knowledge required . 

Several keyboard layouts are 
ava ilab le, a nd custom arrange­
ments wi ll be made a t no ex tra 
charge. 

Cacli COli/pilfer SCl1Jiccs keyboard. 

The system is presently 
ava ilable fo r immediate deli very 
fo r use with the Commod ore 
PET/CBM at a cost of $525 (U.S.), 
and is being developed fo r the 
Apple. Interfa ces may be de­
veloped for o ther sys tems, de-

pending upon d emand. 
Cacli COlllplller Serv in':' 
130 9th 51. S. W. 
Por/nge In Prairie 
Mallitoba, CflJlflria. 1~1 N 2N4 

Guide To 
Applesoft BASIC 
Hayde n Book Compa ny has pub­
li shed Basic Apple BASIC, a com­
ple te gu ide to A pplesoft BASIC 
from beg inning concepts to ad­
va nced topics. It provides a lter­
na tive techniques fo r p rogram­
ming in Apple In teger BASIC 
a nd ca n be lI sed as a tex tbook or 
read by anyone interes ted 111 

BASIC programming o n an 
A pple. The book is w ritte n by 
James Coa n, a lso the au th or of 
Basic BASIC. 

Applesoft BASIC is 
ex pla incd with short, comple te 
prog rams that are slow ly built to 
la rge r ones. More than 80 sample 
programs a re presented ; a ll can 
be qui ckly loca ted with the 
book's program index. Prog ra ms 
a rc di vided into s mall segments, 
mos t of w hich will fit on an Apple 
screen . Lo nger prog ra ms consis t 
of a contro l routine at the begin­
ning that handles a ll program 
management using subroutipes. 

Chapter One ex plains how 
to ent I' data and get results, and 
the programme r's corn er covers 
immediate-mode execution. 
Chap ter Two offers ideas on 
pla nning a progra m; the pro­
g ramme r's corner ex plains the 
Apple's special screen editing. 
Low-reso lution g raphi cs a re pre­
sented in Chapter Three, a nd the 
progra mmer's corner te ll s how to 
obtai n full-screen g raphics. 

Chapter Four contains a pot­
pourri o f BASIC fea tures and 
progra mming techn iques, with a 
p rog ra mmer's corner that shows 
how to read the keyboard with­
out us ing an INPUT statement. 
Chap ter Five presents s trings, 
and the programmer's co rner re­
veals the cha racter se ts used by 
both BASICs. Chapter Six covers 



If you deal with computers, then Microtek has something

for you. Microtek is the time-proven industry standard

second source manufacturer for "microcomputer

peripherals. We offer an unparalled selection of

hardware and software support for your every need.

Microtek Computer Products for
Apple and Franklin Computers.

Hi-Resolution Graphics Parallel Printer Interface Card

with graphics features.

64K Spooler Buffer for Text, Block and Dot Addressable

Graphics.

Both DUMPLINGS have Rotation, Inversion, Emphasized

Mode, Dual Page Dump and a myriad of graphics

manipulation routines. The DUMPLING-64 includes Space

Compression, Pause immediate, Pause delayed, Insert

Editing for text and more than 2 dozen control codes for

text and graphics storage and output.

One version of each DUMPLING works with most major

graphics printers!

BAM-16MM 16K Memory Card with MMS (includes

MOVE-DOS).

MAGNUM-80 80 column Video Board

Q-DISC Self-contained 128K Disc Emulation.

Firmware for Self-Test, DOS facilities

and supplied with Visicalc Expansion

Software.

RAINBOW-256 RGB Driver with 256 colors.

RV-611C 7 or 8 Bit Parallel Interface Card.

BAM-128 64K or 128K Memory supplied with

Visicalc Expansion Software.

The IBM P.C.
HAL-64, 128, 192, 256 Memory Expansion with and without

Parity.

The HAL Parallel Printer Cable.

Disc emulation and Printer Spooler Software for (he HAL

series or ANY IBM compatible memory card.

Atari 400 & 800 Computers
AMB-16 16K Memory Card.

AMB-32A 32K Slot Independent Memory Card.

ATC-P Parallel Printer Cable.

ATC-S Serial or Modem Cable.

Commodore Products for the VIC-20
VIM-16 16K Memory Expansion Module.

VIM-8 8K Memory Expansion Module.

VIM-0 EPROM/RAM User Definable Module.

Miscellaneous

SCAMP SERIES—RS-232C Serial Interface Cables.

All Microtek products carry a 2 Year Warranty.

Micro Spooler III & IV — Stand-alone printer spoolers with
serial/parallel conversion and 256K memory.

9514 Chesapeake Drive

San Diego, CA 92123

(619) 569-0900

Toll Free Outside CA

1 (800) 854-1081
MICROTEK^ TWX. 910-335-1269

.(^Microtek, 1982

Microtek is The Source!

-. : 4 "•"■■■::

iDiiiiitliiiifiifiini!
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Dumpling is □ trademark of Micrafek Inc.'

Apple is a registered Irodemark' of Apple Computer Inc.
CP/M is a registered !raderrtort,pf Oigilol Equipment Corp.



numeric and string arrays, with a

programmer's corner presenting

integer variables in Applesoft.

Chapter Seven is a collection

of miscellaneous applications;

the programmer's corner con

cerns a menu program. Sequen

tial and random access files are

the topic of Chapter Eight, and

some advanced features of file

handling are in the program

mer's corner. Chapter Nine pre

sents high-resolution graphics

using Applesoft, and the pro

grammer's corner offers an ex

ample of a shape table.

Basic Apple BASIC by James

Coan, 237pp., 7x9, paper, ISBN-

0-8104-5626-5, $12.95.

Hayden Book Company, Inc.

50 Essex Street

Rochelle Park, Nf 07662

(201)843-0550

Keyboard For

The Atari 400

Microtronics has released the

Joytyper 400, a standard full-

travel keyboard for the Atari 400.

The keyboard layout is the same

as on the Atari 400/800, except

that the right-hand SHIFT key is

in the more usual location. The

game keys are beside the space

bar.

The Joytyper 400 has stan

dard gray two-shot molded

keycaps. The RESET key has an

extra stiff spring, low profile,

out-of-the-way keycap. The

aluminum case (14" x 5" x 1") is

color-matched with the Atari 400.

Electronic connection is sim

ple: unplug the membrane

keyboard, then plug in the

Microtronics' Joytyper 400.
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Joytyper 400. Physical attach

ment: by industrial adhesive

strips or by drill and bolt. The

Joytyper 400 comes with a 90-day

warranty on materials and work

manship. The cost is $129.95 plus

S5 postage and handling.

Microtronics, Inc.

P.O. Box8894

Fort Collins, CO S0525

(303)226-0108

Preschool Library

For The Atari

Program Design has announced

the publication of its Preshool Li

brary, a package that includes

four popular PDI titles:

Sammy the Sea Serpent - An inter

active story with a voice narra

tion: the child uses a joystick to

guide poor lost Sammy back to

the sea. There are also games that

the child can play with Sammy.

The Adventures of Oswald - As a

narrator tells a story about a

young boy named Oswald, chil

dren use the joystick to help Os

wald walk, climb, jump, and es

cape from a deep, deep tunnel.

There's also a game entitled "Os

wald and the Golden Key."

Preschool IQ Builder 1 - Part 1: De

cide whether pairs of figures are

the same or different. Part 2:

Match the letter at the top of the

screen with the same letter at the

bottom of the screen.

Preschool IQ Builder2 -Six lessons

of increasing difficulty ask the

child to match the letter, number,

shape or word at the top of the

screen with the same object at the

bottom of the screen.

PDVs Preschool Library is de

signed to help three- to six-year-

olds develop certain critical skills

that will be needed when they

start school. The programs have

five important objectives:

1. To teach shape, letter, and

number recognition

2. To present the concept oisame

and different

3. To reinforce directional

concepts

4. To develop listening skills

5. To improve hand-eye coordi

nation

The package includes a de

tailed User's Guide. In addition to

describing each program and

explaining how to use it, the

guide presents supplementary

activities that reinforce and ex

pand the material covered in the

programs.

PDVs Preschool Library is de

signed for use on Atari 400/800

computers. It consists of four

cassettes and the User's Guide,

packaged in a convenient storage

container. It requires a minimum

memory of 16K and retails for

$59.95.

Each of the four titles in the

package is also available indi

vidually, on either cassette or

disk. The cassette versions of

each title require 16K of memory

and retail for $16.95. The disk

versions require 24K and retail

for $23.95.

Program DesigJi, Inc.

n Idar Court

Greenwich, CT06S30

(203)661-8799

New Products

For Commodore

Computers

Computer Marketing has re

leased several new products for

Commodore computers. Calc Re

sult is a three-dimensional

spread-sheet program for the

CBM 8032/8096 and Commodore

64. It provides a minimum of 32

pages of 63 x 254 cells, graphics

(histograms) on screen and print

er, the capability to view as many

as three spread-sheets at one

time through a window and split

screen, and help functions on

line.

VIC/64 Switch connects up

to eight VICs or 64's to share

disks and printers. VIC-Relay

Cartridge simplifies control of

numeric and string arrays, with a 
program mer's corner presenti ng 
integer va riables in Applesoft. 

Chapter Seven is a collection 
of miscellaneous app lications; 
the prog rammer's corner con­
cerns a menu prog ram. Sequen­
tial and random access fil es are 
the topic of Chapter Eig ht, and 
some advanced features of fi le 
handl ing a re in the program­
mer's corne r. Chapte r ine pre­
sents high-reso lu tio n g raphics 
using Applesoft, and the p ro­
grammer's co rner offers an ex­
ample of a shape table. 

Basic Apple BASIC by james 
Coan, 237 pp., 7 x 9, paper, ISB 
0-8104-5626-5, $12.95. 
Haydell Book COlI/pallY, Illc. 
50 Essex 51 reel 
I~oclidlc Park, N j 07662 
(201 )843-0550 

Keyboard For 
The Atari 400 
Micro tronics has released the 
joytyper 400, a sta nda rd full­
travel keyboa rd for the Atari 400. 
The keyboard layout is the same 
as on the Atari 400/800, except 
that the right-hand SHIFT key is 
in the more usual loca tion. The 
ga me keys are beside the space 
bar. 

The joytyper 400 has s tan­
dard gray two-shot molded 
keycaps. The RESET key has an 
exh·a s tiff spring, low profile, 
out-of-the-way keyca p. The 
aluminum case (14" x 5" x 1") is 
co lor-matched with the Atari 400. 

Electro nic connecti on is sim­
ple: unplug the membrane 
keyboa rd , then plug in the 

Micro lrollics' joylyper 400. 
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joytyper 400. Physical attach­
ment: by industrial ad hesive 
strips or by drill and bolt. The 
joytyper 400 comes with a 90-day 
wa rranty on materials and work­
manship . The cost is $129.95 p lus 
$5 pos tage and hand ling. 
Microinmics, Illc. 
P.O. Box 889~ 
Fori COl/illS, CO 80525 
(303)226-0108 

Preschool Library 
For The Atari 
Program Design has announced 
the publication of its Preshool li­
brary, a package that includes 
four popular POI titl es: 

SallllllY lile Sea Serpelll - An inte r­
active story w ith a voice narra­
tion: the child uses a joystick to 
guide poor los t Sammy back to 
the sea. There a re a lso ga mes that 
the child can play with Sammy. 
Tile Advellillres of Oswald - As a 
na rra tor te ll s a story about a 
young boy named Oswald , ch il­
dren use the joystick to help Os­
wa ld walk, climb, jump, and es­
cape from a deep, deep tunnel. 
There's a lso a game entitled "Os­
wa ld and the Golden Key." 
Prescilool lQ Bllilder 1 - Part 1: De­
cide w hether pairs of fig ures are 
the same or different. Part 2: 
Ma tch the lette r at the top of the 
sc reen with the same letter at the 
bottom o f the sc reen. 
PreschoollQ Bllilder 2 - Six lessons 
of increasing difficulty ask the 
child to match the letter, number, 
shape or word at the top of the 
screen w ith the same object at the 
bottom of the screen . 

POI's Prescilool Library is de­
signed to help three- to six-year­
olds develop certain critical skills 
that wi ll be needed when they 
s tart school. The programs have 
five im portant objectives: 
1. To teach shape, letter, and 
number recognitio n 
2. To present the concept of sallie 
and differelll 

3. To re in force di rectional 
concep ts 
4. To deve lop listening skills 
5 . To improve hand-eye coordi­
nation 

The package includes a de­
tailed User's Gllide. In add ition to 
describing each program and 
explaining how to use it, the 
guide presents supplementary 
acti viti es that reinforce and ex­
pand the mate rial covered in the 
prog rams. 

POI's Prescilool Library is de­
s igned for use o n Atari 400/800 
computers. It consis ts of four 
cassettes and the User's Gllide, 
packaged in a conve nient s torage 
container. It requires a minimum 
memory of 16K and re tai ls for 
$59.95. 

Each of the four titles in the 
package is also ava ilable indi­
vidually, on either cassette or 
di sk. The cassette versio ns of 
each title require 16K of memory 
and retail fo r $16.95. The di sk 
versions require 24K and retail 
for $23.95. 
Program Desigll , Illc. 
71 Idar Cali ri 
Greellwich, CT 06830 
(203)661-8799 

New Products 
For Commodore 
Computers 
Computer Marketi ng has re­
leased several new prod ucts for 
Commodore compute rs. Calc Re-
5111/ is a three-d imensiona l 
spread-shee t program for the 
CBM 803218096 and Commodore 
64. It provides a minimum of 32 
pages of 63 x 254 ce ll s, graphics 
(histograms) on sc reen and print­
er, the ca pability to view as many 
as three sp read-shee ts a t one 
time through a w indow and spl it 
screen, and help fun ctions on­
line .. 

VIC/64 Switch connects up 
to eig ht VICs or 64's to sha re 
d isks and printe rs . VIC-Relay 
Cartridge simpli fies con trol of 



Lyco Computer Marketing & Consultants

TO ORDER

CALL US

TOLL FREE 800-233-8760
In PA 1-717-398-4079

FEBRUARY

SPECIALS

810 Disk Drive ...$429.00

400 32K RAM...$CALL$

NEW ATARI

COMPUTER ... $ CALL $

80048K...$499.00

ATARI HARDWARE

410CASSETTE RECORDER ....S 75.00

825 PRINTER S585.00

830 PHONE MODEM S149.OO

850 INTERFACE S1 64.OO

PACKAGES

CX481 ENTERTAINER $ 69.00

CX482 EDUCATOR 51 25.00

CX483 PROGRAMMER S 49.OO

CX494 COMMUNICATOR S325.00

SOFTWARE

CXL401 2 MISSILE COMMAND .. .S28.75

CXL401 3 ASTEROID S28.75

CXL4020 CENTIPEDE S32.75

CXL4022 PACMAN S32.75

CXL4011 STAR RAIDER S34.75

CXL40O4 BASKETBALL S26.75

CXL4006 SUPER BREAKOUT ....S28.75

CXL4008 SPACE INVADER S28.75

CX81 30 CAVERNS OF MARS S31.75

CX4108 HANGMAN S12.75

CX4102 KINGDOM S12.75

CX4112 STATESS

CAPITALS S12.75

CX4114 EUROPEAN

COUNTRIES S12.75

CX4109GRAPHIT SI 6.75

CX4121 ENERGY CZAR S12.75

CX4123 SCRAM S19.75

CX4101 PROGRAMMING I S19.75

CX4106 PROGRAMMING II S22.75

CX4117 PROGRAMMING Ml S22.75

CXL4015TELELINK S21.75

CX4119 FRENCH S39.75

CX411B GERMAN S39.75

CX41 20 SPANISH S39.75

CXL4007 MUSIC COMPOSER....S33.75

CXL4002 ATARI BASIC S45.75

CX8126 MICROSOFT

BASIC S65.75

CXL4003 ASSEMBLER

EDITOR S45.75

CX8126 MACRO

ASSEMBLER S69.75

CXL4018 PILOT HOME S65.75

CX405 PILOT EDUCATOR S99.75

CX415 HOME FILING

MANAGER S41 .75

CX414 BOOKKEEPER S1 19.75

NEW RELEASES

CHOP LIFTER S27.75

APPLE PANIC S23.75

PREPPIE 519.95

THIRD PARTY SOFTWARE

EASTERN FRONT 1941 525.50

OUTLAW/HOWITZER 51 5.50

WIZARD of WAR 531-OO

GORF $31.00

FROGG ER S26.OO

CHOP LIFTER 527.75

APPLE PANIC $23.75

PREPPIE $19.95

STAR WARRIOR $28.00

CRUSH,CRUMBLE.&CHOMP $23.00

SHOOTING GALLERY $19.95

VIDEO MATH FLASH 51 2.OO

MY FIRST ALPHABET 525.50

BAHA BUGGIES 524.95

TEMPLE of ASPHAI $27.95

UPPER REACHES

ol ASPHAI $15.00

TRACK ATTACK S23.O0

STAR BLAZER 525.00

LABYRINTH S23.OO

SEA FOX S23.OO

POOL 1.5 $26.95

SPEEDWAY BLAST (ROM) $29.95

JAWBREAKER $22.95

THRESHOLD S29.95

MOONBASE 10 S23.95

PROTECTOR $24.95

NAUTILUS S24.95

SLIM E 524.95

SUBMARINE

COMMANDER (ROM) $36.95

JUMBO JET

PILOT (ROM) $36.95

SOCCER (ROM) 536.95

KICKBACK (football ROM) 536.95

POLICY

In-Stock items shipped wtthir 24 hours of order. Personal

checks require four weeks clearance before shipping. No

deposit for COD orders. PA residents add sales tax. All products

subject to availability and price change. Advertised prices

show 4% discount offered for cash. Add 4<tofor Mastercard and

Visa.

PRINTERS
Okidata 82A M79.OO

Okidata 83A (719.OO

Okidata 84 Si 069.00

Citoh CALL

Pfowntor I , S499.OO

Prowrrt«r II CALL

SMITH CORONA TP-1 M25.OO

NEC ... CALL

(Interfacing Available)

ATARI WORD PROCESSING ....$109.00

LETTER PERFECT(ROM) $149.OO

LETTER PERFECT (disc) $129.00

TEXT WIZZARD $ 89.00

DATA PERFECT 5 75.00

VISICALC $169.00

DATASAM/65... $125.00

■■■■■■
JOYSTICKS

ATARI CX-40 $18.00

LESTICK $34.00

WIC0 COMMAND CONTROL $23.75

WICO RED BALL $26.75

WIC0 TRACK BALL $54.75

.STICK STAND $ 6.75

COMPUTER COVERS

8O0 $6.99

400 $6.99

410 $6.99

.$6.99

PERCOM

SINGLE DRIVE (SD) $399.00

SINGLE DRIVE (DD) $549.00

DUAL DRIVE (DD) S869.O0

DUAL HEAD (DD) $669.00

TO ORDER

CALL TOLL FREE

800-233-8760
[In PA 1 717 398-4079

or send order to

Lyco Computer

P.O. Box 5088

Jersey Shore, PA 177401

Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 

CALL US In PA '-717 ·398·4079 

810 Disk Drive ... $ 429.00 
400 32K RAM ... $CALL$ 

FEBRUARY 

ATARI 
NEW ATARI 

SPECIALS COMPUTER ... $ CALL $ 

800 48K . .. $499.00 
ATARI HARDWARE 

410 CASSETTE RECOROER .... 5 75.00 
825 PRINTER ... . .. ........... ... $585.00 
830 PHONE MODEM .. _ . . .. 5149.00 
650 INTERFACE .. . ............. 5164.00 

PACKAGES 

CX4Bl ENTERTAINER. _, ..... . S 69 .00 
CX482 EDUCATOR . .. .. .. ... , ' .5125.00 
CX483 PROGRAMMER . . . . .... . $ 49 .00 
CX494 COMMUNICATOR .... .. 5325.00 

SOFTWARE 

CX L401 2 MISSILE COMMAND ... 528.75 
CX L401 3 ASTEROID .. , . ...... __ . . 528.75 
CXL4020 CENTIPEDE .•. . .•. . __ .. 532 .75 
CXL4022 PACMAN ... __ ......... . 532 .75 
CXL4011 STAR RAIDER ........• . 534 .75 
CXL4004 BASKETBALL . _ . . __ ... _ 526.75 
CXL4006 SUPER BREAKOUT .. . 528 .75 
CXL4008 SPACE INVADER .. . . . .. 528.75 
CX8130 CAVERNS OF MARS .. . .. 531.75 
CX4108 HANGMAN .. .. S12.75 
CX4102 KINGDOM ... . 512 .75 
CX4112 STATES & 

CAPiTALS ... . .. . 512.75 
CX4114 EUROPEAN 

COUNTRIES ..... . 512 .75 
CX4 109 GRAPHIT . .... 516 .75 
CX4121 ENERGY CZAR . ......... 512.75 
CX4123 SCRAM....... .. .. .. 519.75 
CX4101 PROGRAMMING I .519.75 
CX4106 PROGRAMMING 11 ...... . 522 .75 
CX4117 PROGRAMMING III . ..... S22 .75 
CX L4015 TELELINK . . .. 521 .75 
CX4119 FRENCH ... . ... 539 .75 
CX4118 GERMAN .. .. . .. . .. ... .. 539.75 
CX4120 SPANiSH .. .. . ... 539.75 
CXL4007 MUSIC COMPOSER ... 533.75 
CXL4002 ATARI BASIC .......... 545 .75 
CX8 126 MICROSOFT 

BASIC ............ . .. . .... . 
CX L4003 ASSEMBLER 

EDITOR ........ 
CX8126 MACRO 

ASSEMBLER . 

...... 545 .75 

.. 569.75 
CXL401B PILOT HOME . ...... ... 565.75 
CX405 PILOT EDUCATOR . .. 599.75 
CX415 HOME FILING 

MANAGER .... . ... ... 541.75 
CX414 BOOKKEEPER .......... S119.75 

NEW RELEASES 

CHOP LIFTER . ......... .. .. . ..... 527 .75 
APPLE PANiC ..... ... 523.75 
PREPPIE ... ... . .. . .. ....... $19.95 

THIRD PARTY SOFTWARE 

EASTERN FRONT 1941 . ........ $25.50 
OUTLAW/ HOWiTZER . ........ ... $15.50 
WIZARO of WAR ............... .. $31.00 
GORF .......... ... ............. .. $31.00 
FROGGER ................ . ...•.... $26.00 
CHOP L1FTER ...... .... ..... .. .... S27.75 
APPLE PANiC ..................... $23.75 
PREPPiE ................•..•...•. . $19.95 
STAR WARRIOR ................... $28.00 
CRUSH,CRUMBLE,&CHOMP . .. . • $23.00 
SHOOTING GALLERY .... . .. . . . ... $19 .95 
VIDEO MATH FLASH ..... . ....... $12 .00 
MY FIRST ALPHABET ....• . ..•... $25 .50 
BAHA BUGGIES .................. $24 .95 
TEMPLE o f ASPHAI. .... .......... $27.95 
UPPER REACHES 

of ASPHAI ..................... 515.00 
TRACK ATTACK ... ...... ••... . .... 523 .oo 
STAR BLAZER ....... .. ... 525.00 
LAByRINTH . . . . ..... ........... . .. $23 .00 
SEA FOX . . . . ... ... ... .... . . ..... 523.00 
POOL 1.5 ..... ... .........•.. ...... 526 .95 
SPEEDWAY BLAST (ROM) . . . . . .. 529 .95 
JAWBREAKER . . . .. $22 .95 
THRESHOLD ... . . .. . . 529.95 
MOON BASE 10 .. . .. S23.95 
PROTECTOR . . . . .. . 524 .95 
NAUTILUS .. ..... ............. .. $24.95 
SLIME ............... . ....•..... . $24 .95 
Si../BMARINE 

COMMANDER (ROM) ......... $36.95 
JUMBO JET 

PILOT (ROM) . . .. . .... •. . . ..... 536 .95 
SOCCER (ROM) .. ........... .. ... S36.95 
KICKBAC K (football ROM) ....... 536.95 

• POLICY 

PRINTERS 
Okld.t.82A . ................... .... 10.00 
Otdd.t.83A ................... '710.00 
Ok.id.t.84 ........ 11089.00 
Clton . . ........ .. ...... .. .. . CAlL 

Prowrlt.r I .. . .. ....... .... 00 .00 
Prowtlt.r II . ... . ....... . ... : .... CALL 
SMITH CORONA TP· ' . 1825.00 

................ CALL 

BUSINESS SOFTWARE 

ATARI WORD PROCESSING .... $109.00 
LETTER PERFECT (ROM) ....... $149.oo 
LETTER PERFECT (disc) ...... , . $129.00 
TEXT WIZZARD . ......... .. ..... $ 89.00 
DATA PERFECT ................. $ 75.00 

ATARI CX'40 . ..... .. ..... ... .. .. .. $18.00 
LESTICK ............ . .......... . .. $34.00 
WICO COMMAND CONTROL ..... $23.75 

TO ORDER 
CAll TOll FREE 

In·Slock items shipped within 24 hours o f o rder. Personal 
require fo ur weeks c learance before shipping . No 
for COO orders. PA resldenl sadd salestBJ; . All products 
to al/allabllity and price chang e. Adl/ertised prices 

800·233·8760 
PA 1·71 7 ·398·4079 
or send order to 
Lyco Computer 
P.O. Box 5088 

Jersey Shore, PA 17740 
show4% discounl offered for cash . Add 4% lor Mastercard and 
Visa. 



electrical equipment; contains six

relays and two optocouplers.

VIC-Graf Cartridge is an aid for

studying complicated equations

and functions by their graphs.

VIC-Stat Cartridge is a pro

grammable cartridge consisting

of assembler codes to simplify

work with statistics and

graphics, adding 15 commands

to BASIC. VIC-FOKTH Cartridge

is a powerful operating system

and programming language suit

able for various applications in

business and process control.

Computer Marketing Seri'icea, Inc.

300 W. Martton Pike

Cherry Hill, NJ 08002

(609)795-9480

Daisy Wheel Printer

For TRS-80

Radio Shack has added a second

full-featured daisy wheel printer

to its TRS-80 computer product

line. The new DWP-410 (26-1250)

is available for $1495 at Radio

Shack Computer Centers and

participating Radio Shack stores

and dealers.

Radio Shuck'* daisy whirl printer.

The DWP-410 prints execu

tive-quality correspondence and

reports at over 300 words per mi

nute. It features selectable pitch -

either 10 or 12 characters per inch

- or proportional spacing. Inter

changeable 124-character print

wheels provide easy type-face

selection. External Program

Mode allows the use of print

wheels with different pitch or

special characters.

The DWP-410 also features

?56 COMPUTE! March 1083

forward and reverse full and half

line paper feed, underline, and

programmable backspace, plus

1/120-inch minimum space and

1/48-inch line feed. Automatic

Paper Set makes paper insertion

easy and precise.

The DWP-410 Daisy Wheel

Printer is U.L. listed, includes a

standard parallel interface, and

comes complete with print wheel

and carbon ribbon cartridge.

Tandy Corporation I Radio Shack

1800 One Tandy Center

Fort Worth, TX 76102

Recorder Interface

For Sinclair/Timex

Bytesize Computer Products has

introduced the Z-DUBBER, an

interface between the Sinclair

computer and its cassette re

corder which allows even the

most difficult cassette program to

load more easily. Additionally,

the Z-DUBBER' allows you to
connect two cassette recorders to

create perfect backup copies of

your Sinclair programs. The Z-

DUBBER operates on two AAA

cells. It is available for $29.95 plus

3% shipping.

Bytesize Computer Products

P.O. Box21123

Seattle, WA 98111

Z-DUBBER interface for Sinclair/Timex.

Printer Interface For

The Commodore

VIC And 64

Cardco, Inc., has introduced a

microprocessor controlled print

er interface for the Commodore

V1C-20 and 64 computers. The

"Card/?" (pronounced card-

print) features an eight-bit, eight-

megahertz Intel microprocessor

with IK of onboard ROM soft

ware. This advanced design al

lows the user to plug any stan

dard parallel printer into the VIC

printer port.

Using the VIC's own printer

commands, in conjunction with

seven additional commands

added by the interface, allows

currently available programs to

be run without any modifications

to the hardware or software. All

of the CBM ASCII irregularities

are compensated for by the

interface.

Features such as upper/

lowercase selection and auto line

feed after carriage return can be

controlled from the keyboard or

from program control. Addition

ally, the unit offers a graphics

mode that will pass all character

string numbers without modifi

cation, and a special program list

ing mode that automatically sub

stitutes bracketed letters in place

of VIC graphic characters in pro

gram listings, making them far

easier to read.

The "Card/?" includes all

necessary cords and cables. Sim

ply plug it in and print, no

switches to switch, and no mod

ifications required.

The "Card/?" is available

from computer stores nation-

vvide lor only $79.95 suggested

retail.

Cardcol Inc.

3135 Eayberry

Wichita, KS 67226

(316)685-9536

Drawing Program

For Children

Spinnaker Software has released

Delta Drawing Computer Graphics,

an introduction to programming

for children 4 to 14.

eJectrica l equipment; contai ns six 
relays and two optocouplers. 
VIC-Graf Cartridge is an a id for 
study ing compli cated eq uations 
and functions by the ir graphs. 

VIC-Stat Ca rtridge is a pro­
grammable cartri dge cons isting 
of assembler codes to simplify 
work with s tatistics and 
g ra phics, adding 15 com mands 
to BASI . VIC-FO RTH Ca rtridge 
is a powerfu l operating sys tem 
and programming language suit­
able for va ri ous applications III 

bus iness and process control. 
COl1lpll ler Mnrkclillg Services, Illc. 
300 W. Morltoll Pike 
Cherry Hill, NJ 08002 
(609 )795-9480 

Daisy Wheel Printer 
ForTRS-80 
Radio Shack has added a second 
full-fea tured da isy whee l printer 
to its TRS-80 computer prod uct 
line. The new DWP-410 (26-1250) 
is avai lab le fo r $1495 a t Radio 
Shack Computer Cen te rs and 
participating Radio Shack s tores 
and dea le rs. 

Nndio Siwek'!'> dnisy wheel pril ilcr. 

The DWP-41O prints execu­
tive-quality co rrespondence and 
reports at ove r 300 words per mi­
nute. It fea tures selectab le pitch­
either 10 or 12 characte rs per inch 
- or p roportiona l spacing. Inter­
changeable 124-character print 
wheels provide easy type-face 
selec tion. Externa l Program 
Mode allows the use of print 
whee ls with different pitch or 
specia l characters. 

The DWP-410 also features 
?56 COMPUTE! March 1Q83 

forward and reve rse full and ha lf 
li ne paper feed, underline, and 
programmable backspace, plu s 
1I120-inch minimum space and 
1148-inch line feed. Automatic 
Paper Set makes paper inse rtion 
easy and precise. 

The DWP-410 Da isy Wheel 
Printer is U.L. listed, incl udes a 
s tanda rd para llel interface, and 
comes comple te wi th print wheel 
and ca rbon ribbon ca rtridge. 
Tn lldy Corporalioll ! Rndio Siwek 
'1800 Olle Tnlldy Cellier 
Fori Worllt , TX 76W2 

Recorder Interface 
For SinclairlTimex 
Bytes ize Compute r Products has 
in trod uced the Z-DUBBER, an 
interface between the Sinclair 
computer and its cassette re­
corder w hich all ows even the 
mos t diffi cult casse tte progra m to 
load more easily. Additiona lly, 
the Z-DUBBER a llows you to 
connec t two casse tte recorde rs to 
crea te perfect backup copies of 
yo ur Sinclair programs. The Z­
DUBBER operates on two AAA 
cells. It is ava ilable for$29.95 plus 
3% shipping. 
Bytesizc CVII/pllter Prodllcts 
1'.0. Box 2rt 23 
Senltle, WA 9811 1 

z-ou BBER illlelfnce for Sillclnir!Tilllex. 

Printer Interface For 
The Commodore 
VIC And 64 
Ca rdco, Inc., has introd uced a 
microprocessor controll ed print-

e r interface for the Commodore 
VIC-20 and 64 computers. The 
"Ca rd!?" (pronounced ca rd­
print) features an eight-bit, eight­
mega hertz Intel microprocessor 
with 1 K o f onboard ROM soft­
ware. This adva nced des ign a l­
lows the use r to p lug any s tan­
dard pa ra ll el printer into the VIC 
printer port. 

Using the VIC's ow n printer 
commands, in conjuncti on w ith 
seven additional commands 
added by the interface, allows 
currently ava ilable programs to 
be run without any modifi ca tions 
to the ha rdware or softwa re. All 
of the CBM ASC II irregularities 
are compensa ted for by the 
in te rface. 

Features such as upper! 
lowercase selection and auto line 
feed after ca rriage return ca n be 
controlled from the keyboard or 
from program control. Addition­
a lly, the unit offers a graphics 
mode that will pass a ll cha racter 
s tring num bers without mod ifi­
ca tio n, and a specia l program li st­
ing mode that automatica lly sub­
s titutes bracke ted letters in place 
of VIC graphic cha racte rs in pro­
gram listings, making them fa r 
easier to read. 

The "Card/?" includes all 
necessa ry cords and cables. Sim­
ply plug it in and p rint, no 
switches to switch, and no mod­
ifica tions req uired. 

The "Card/?" is ava ilab le 
from compute r stores nation­
wide fo r o nl y $79.95 sugges ted 
retail. 
Cordco, Illc. 
3135 Bnyllerry 
Wid,ita, KS 67226 
(316)685-9536 

Drawing Program 
For Children 
Spinnake r Software has released 
Della Drawillg COlllp"ler Crap/llcs, 
an introductio n to programming 
for children 4 to 14. 



BOTTOM IN PRICES -

TOP IN SERVICE

SOFTWARE GALORE

20%-30% OFF RETAIL

If we don't carry it — it hasn't

been written
APPLE SOFTWARE SAMPLES - call or wrlle lor

complete catalog

Apple Panic

Snack Attack

Choplilter

Temple ol Apshai

Frogger

Visicalc

DBasell (48K)

DBasell (56K)

Easy Writer

Easy Wriler

Mailer Combo

ATARI SOFTWARE SAMPLES - call

complele catalog

Centipede

Super Breakout

Space Invaders

Pac-Man

Computer Chess

Pilot

Pilol

Word Processor

ATARI HARDWARE

800 - 48K

Recorder

Disk Drive

Interlace

CALL OR WRITE FOR COMPLETE

APPLE CATALOG

ATARI CATALOG

TflS-80 CATALOG

IBM P.C CATALOG

CP/M CATALOG

HARDWARE 4 ACCESSORIES

PRINTERS

Okidata ML82A

ML83A

64 8 VIC-20

Interlace

C.ltoh Prowriter 80 col. (Par)

Prowriter 60 col. (Ser)

Prowriter 11 132 col

IDS PRISM

Monitor* - BMC 12" Green

- BMC 13° Color

Diskettes - Maxell SSSD

- Elephant SSSD

- Bulk (100 pkg )

Auto-Backup Power Supply

200W 20 mm power backup

Modems - U S Robotics

- 300 Baud (Micro)

- 300 Baud (Auto)

- 1200 Baud (Microl

- 1200 Baud (Au1o(

- Acustic

HARD DISKS FOR Apple. IBM P.C.

TRS-80 II 5 llf

S 20

$ 20

S 25

S 28

S 25

$178

$299

$485

S132

S216

or wrlle lor

S 33

$ 28

5 28

$ 33

$ 28

S 99

S 59

$115

S674

S 75

S439

$169

$467

$699

S 76

$495

S625

S795

SCALL

$ 84

S275

S 29HO

S 83/10

S200MOO

$525

S159

$192

S393

S480

S130

SCALL

COMPUTERS

Kaycomp II S1795

Pineapple S695

Timex/Stnclair $ 87

Alan 800 48K $674

SuperDram SCALL

Digilog SCALL

COMPUTER TABLE (KD) S 99

20% OFF ALL BOOKS SCALL

For Fast Delivery send Certified or cashier checks,

money O'rfers. or direct bank wire transfers Personal

checks allow 2 to 3 weeks la clear Prices relied a cash

discount only and are sunieci to change Shipping -

Sollwarc IS! 00 Minimum) Hardware-call Foreign

inquiries invited—add 15"-" lor snipping Pennsylvania

residents add sales lax.

VISA and MASTERCARD ACCEPTED

I I I I I I I I I I I | | | I | | | | | | |

ATLANTIC COMPUTER OUTLET

P.O. BOX 1474

NORTH WALES, PA 19454

(215) 721-1533

Illllllllllllllllllllllilllll MIllIM

CANADIAN

PAYROLL

—Available for Commodore 40 or

B0 column computers with 8050,

4040, 2040 or 6250 disk drives.

—Available for IBM PC

—250 employees maximum

—Prints T4's and year-end

reports

—Interface to any accounting

system with one monthly journal

entry

—Overtime and piece rates

—Automatic updating available

for 575 a year.

Skeena Computer

Services Ltd.
P.O. Box 305

Terrace, B.C. V8G 4B1

Call: 604-635-9056

Terms: Cash or Visa

I6C6I Canadian Payroll J695

Chequewriter Option*150

Dealer Inquires Welcome

£kcommodore

'VIC 20 $176

16K RAM $ 79
8K RAM MEMORY EXPANSION

$ 39.95

D Check Enclosed □ CO D.

NAME_

STREET

CITY _

STATE_

PHONE.

ZIP.

Add 3% Shipping Chafge.

COD s add $1 50 plus 20% Deposit

Required CA fles 6% Tax

Personal cfiecks accepted
(Allow 3 iveeks exlrai

U.S. TECHNOLOGIES

8306 Wilshire Blvd., Suite 335

Beverly Hills, CA 90211

(213)259-3523

49k
$439

$74
$578

$168

$76
$118

$54

c $310

ATARI Software

CX4104 Mailing List $19

CXL4007 Music Composer 38

Programming 2 & 3 24

Conversational Languages 48

CX4018 Pilot 64

CX405 Pilot 99

CX413 Microsoft Basic 69

CXL4022 Pac-Man 34

CXL4020 Centipede 34

CXL4009 Computer Chess 26

CSL4011 Star Raiders 34

CXL4012 Missile Command 29

CSL4013 Asteroids 29

MAii(btnviut
UCKf* KJTKflZW l£lWTf

For last delivery, send certified or cashier

checks, money orders, or direct bank wire

transfers. Personal checks allow 2 to 3

weeks to clear. Prices relied cash discount

and are subject lo change. Add 2% for credit

card purchases. Shipping—Software S2

Minimum. Hardware—call. Foreign inquiries

invited—add )5cs lor shipping. Ohio resi-

dents add 6.5°o sales tax.

5485 Warrensville Center Road

Cleveland, Ohio 44137

216/663-2032

Call Toll Free
1-800-482-7254
outside Ohio

Mon.-Sat. 10-6 EST

BOTTOM IN PRICES 
TOP IN SERVICE 

SOFTWARE GALORE 
20% - 30% OFF RETAIL 
If we don 't ca rry it -- i t hasn 't 
been written 
APPLE SO FTWARE SAMPLES - call or wrlle l or 

complete ca talog 

Apple PaniC 
Snack AHack 
Chophl ler 
Temple 0 1 Apshai 
Frogger 
Vis icalc 
DBasetl (481<) 
DBasel1 (56K) 
Easy Wriler 
Easy Wr lte rl 
Maller Co mbo 

S20 
S20 
S2S 
S28 
.25 
S178 
$299 
$485 
$132 
5216 

ATARI SO FTWARE SAMPLES - call or wrlle lor 
complete catalog 

Centipede 
Super Breakout 
Space Invaders 
Pac-M an 
Computer Chess 
Pilot 
PIIOI 
Word Processor 

ATARI HARDWARE 
800 - 481< 
Recorder 
Oisll Drive 
Interlace 

CALL OR WRITE FOR COMPLETE 
APPLE CATALOG 
Al AR I CATALO G 
TRS-80 CATALOG 
IBM P,C. CATALOG 
CP/ M CATALOG 

HARDWARE & ACCESSORIES 

PRINTERS 
Okidala Ml82A 

'.-1L8JA 
64 & VIC·20 
Interlace 
C.ltoh Prownle, 80 col. (Pll r) 

Prowriter SO col. (Ser) 
Prowri ler II 132 col 

IDS PRISM 

Monlto,.. · BtAC 12" Green 
. BIAC 1 y' COlo r 

Dlde/le • . MalleI! SSSD 
- Elephanl SSSD 
- Bul k (100 pkg.) 

Auto-Backup Power Supply 
200W 20 min power backup 

Modem. - U S Robolics 
- 300 Baud (Mrcro) 
- 30Q Baud (Aula) 
- 1200 Baud (Micro ) 
- 1200 Baud (Aulo) 
- Acusl lc 

HARD DISKS FOR Apple, IBM P.C. 
TRS-80 II 8. III. 

COMPUTERS 

." S28 
S2B ." S28 
S 99 
SS9 
5115 

$674 
S7S 
$439 
$ 169 

$467 
$699 
S 76 

$495 
5625 
5795 
$CAll 

SB4 
$275 

5 29/ 10 
5 23110 
5200/ 100 

S525 

5159 

$192 
$393 
5480 
S130 

$CAll 

Kaycomp It $ 1795 
Pineapple $695 
T,mel(/Sinelair S 87 
Alar' 800 48 K S674 
Superbram SCALl 
DI91109 $CALL 
COMPUTER TABLE (KD) S 99 
20'* OFF ALL BOOKS SCALl 

For Fas/ Delwery sen{1 eel/II,cd or casn,el cnecks. 
money Old/liS. 0 1 {1 lfec r blink Will! Irans /Cls PClsOn(l/ 
Checks allow :> 10 3 weeks ro Cle/Jr Pf/ces rell llC r a CiUh 
dlscaum only a'ld are sub/ec r /0 chllnge Shlpprng_ 
Softwllre (52 00 Mrnlmuml Har{1 ..... lI re-call Fo reign 
rnQulfles rnVlred - lIdd /S'lio lor shlpprng Pennsy lva nra 
r eSldenlS add sales la l( 
VISA and MAsrERCARD ACCEPTED 

1111111111111111111111111111111111111111111 
ATLANTIC COMPUTER OUTLET 

P.O . BOX 1474 
NORTH WALES, PA 19454 

(215) 721-1 533 

11111111111111111111111111111 1111111111111 

-Available for Commodor.e 40 or 
80 column computers w ith 8050, 
4040, 2040 or 8250 disk drives, 
-Available for I BM PC 
-250 employees maximum 
-Prints T4 's and year-end 
reports 
-Interface to any accounting 
system with one monthly journal 
entry 
-Overtime and piece rates 
-Automatic updating available 
for $75 a year. 

Skeena Com puter 
Services Ltd. 
p ,O, Box 305 
Terrace, B.C. VaG 4B 1 

Call: 604-635-9056 
Terms: Cash or Visa 

ISCSI Canadian Payroll 1695 
Chequewriter Option l 150 
Dealer Inquires Welcome 

(Kcommodore 
*VIC 20 $176 
16K RAM $ 79 
BK RAM MEMORY EXPANSION 
, , . , , , , , , , , , , , , , , , , " $ 39,95 

o Check Enclosed 0 C.O.D. 
NAME ___________________________ I 
STREET _________________________ 1 

C ITY 

STATE _________________ Zl P __ _ 

PHONE ______ _____ _ 

Add 3% ShIPPing Charge. 
COO'S add $1 50 plus 20% Deposl[ 
ReQurred CA Res 6% Tax 

Personal c hec ks accepled 
(Allow 3 ""eeks e:<IJa) 

I U.S. TECHNOLOG I ES I 
8306 Wilshire Blvd., Suite 335 

Beverly Hills, CA 90211 

(213) 259-3523 

JI\. 
ATARI .'---

ATARI Soltware 

$439 
$74 

$578 
$168 

$76 
$118 

$54 
$310 

CX4 104 Maiting Ust ... $19 
CXL4007 Music Composer . .... 38 
Programming 2 & 3 ....... . .... 24 
Conversational Languages ... ... 48 
CX4Q 18 Pilot ................. 64 
CX40S Pilot , , , 99 
CX413 Microsoft Basic . . .. . .... 69 
CXL4022 Pac-Man ..... 34 
CXL4020 Centipede . . . . .... . .. 34 
CXL4009 Computer Chess .. .. .. 26 
GSL4Ql1 Star Raiders .. . .. .. .. 34 
CXL4Q12 Missile Command . . . .. 29 
CSL4013 Asteroids ..... . .. 29 

dp~ 
IIIA.1Ud iEKviGE I 

f..tCltR'r~i'Efv.cRr. 

&NieAv ~M .t4-hPutV 
For fast delivery. send certified or cashier 
checks. money orders. or dlfect bank wIre 
transfers. Personal checks allow 2 /0 3 
weeks /0 clear. Prices rel/ecl cash discount 
and are sub;ecI 10 change. Add 2% larcredl l 
card purchases. Shipping-Software $2 
Minimum. Hardware-call. Farelgninqumes 
inVited -add 15% for shipPing. OhiO resi­
dents add 6.5% sales lax. 



With Delta Drawing, children

create colorful drawings on the

computer screen using single

keystroke commands to control

the Delta Cursor. Complex pic

tures, patterns, and designs can

be built from simple drawings be

cause drawings are stored as pro

grams and can be used to create

extremely complex and sophisti

cated graphics. Drawings also

can be saved on a disk and

printed, if a graphics printer is

available.

Spinnaker Software's graphics package

for children.

In the new program, de

veloped by Computer Access

Corporation, editing pictures has

been made as simple as pushing

E for erase. There are no syntax

errors to frustrate the young

learner.

The program has been ex

tensively play-tested in Boston-

area schools since March 1982.

Teachers have recommended

using Delta Drawing prior to in

troducing children to Logo's Tur

tle Graphics. Delta Drawing has

been commended for its simpli

city and the ease by which chil

dren can produce a stunning va

riety of computer graphics. No

prerequisites are required. A

user does not have to be able to

read, write, or even know Eng

lish to use Delta Drawing.
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The program is compatible

with Apple, Atari, and IBM sys

tems. The cost is $59.95.

Spinnaker Software

215 First Street

Cambridge, MA 02142

(617)868-4700

Darkroom Process

Timer For The Atari

Darkroom Software has intro

duced Computer Clockwork, a flex

ible, programmable darkroom

process timer.

May be used to time most

photographic processes.

- Counts down each step of a

processing program second by

second, and displays remaining

time in both digital and bar graph

format.

- Permits varying times for each

step in a process, from one sec

ond to 36 hours.

- Allows between 25 and 300

single option steps, depending

on available memory.

Temporarily suspends the

timing of a step, then will con

tinue, skip over, or restart the

step without restarting the whole

process.

Uses the Atari's sound

capabilities to help the user main

tain consistent film agitation.

Requires no special timing

modules or interface cards.

- Comes with 24-page user's

guide.

The program requires an

Atari 400/800, 16K (cassette) or

32K (diskette), Atari BASIC car

tridge, and extra cassettes or dis

kettes to save process programs.

Optional accessories: one joy

stick controller, and a red or

amber plastic screen cover. The

cost is $24.95 for cassette or dis

kette, plus $2 for shipping and

handling.

Darkroom Software

1925-D Pacific Beach Drive

San Diego, CA 92109

(619)274-3495

Games From

Children's

Television

Workshop

For Apple

The playful approach to learning

used in Sesame Street television

programs is incorporated into 16

new computer games now avail

able from Apple Computer, Inc.

Discovery Games were de

veloped by Children's Television

Workshop (CTW), the creators of

Sesame Street, for use in the home

by children aged 4 to 13. Color

ful, animated characters, includ

ing the familiar Muppets, and

lively sound effects encourage

children to practice reading,

problem-solving and motor

skills, and to use their creative

abilities.

As they play with Discovery

Games, children practice number

skills and work with words and

sentences. The programs also

exercise recall ability, stimulate

creativity, and acquaint children

with computers.

Four Discovery Games pack

ages are available, each contain

ing four games.

* Ernie's Quiz, for ages 4 to 7, in

cludes Muppet and number

guessing games and a program

that lets the child create a face,

using game paddles to select

New computer program* from Apple

Computer and the Children's Television

Workshop.

With Deltn Drawillg, children 
crea te colorful dra wings on the 
computer screen usi ng single 
keystroke commands to control 
the Delta Cursor. Complex pic­
tures, patterns, and designs ca n 
be built from simple drawings be­
cause drawings are stored as pro­
grams and can be used to create 
extremely complex and sophis ti­
ca ted graphics . Drawings also 
can be saved on a disk and 
printed, if a graphics printer is 
ava ilable . 

Spilllwker Software's graphics pncknge 
for ch ildrell . 

In the new program, de­
veloped by Computer Access 
Corporation, edi ting pictures has 
been made as simple as pu shing 
E for erase . There are no syn ta x 
errors to frustrate the young 
lea rner. 

The program has been ex­
tensively play-tested in Boston­
area schools since Ma rch 1982. 
Teachers have recommended 
using De/In Dmwillg prior to in­
troducing children to Logo's Tur­
tle Graphics. Deltn Drmvillg has 
been commended fo r its simpl i­
city and the ease by which chil ­
dren ca n produce a stunning va­
riety of computer gra phics. No 
prerequisites are req uired. A 
user does not have to be ab le to 
read , write, or even know Eng­
li sh to use Deltn Dmwillg. 
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The program is compa tible 
with Apple, Ata ri , and IBM sys­
tems. The cost is $59 .95. 
Spil l/ laker Software 
215 First Street 
Call/hridge, MA 02"142 
(677)868-4700 

Darkroom Process 
Timer For The Atari 
Darkroom Software has intro­
duced COlllputer Clockwork, a fl ex­
ible, programmable darkroo m 
process timer. 

- May be used to time mos t 
pho tographic processes. 
- Counts down each step of a 
process ing p rogra m second by 
second , and disp lays remaining 
time in both digital and bar graph 
format. 
- Permits va rying times for each 
step in a process, from one sec­
ond to 36 hours. 
- All ows between 25 and 300 
single option steps, depending 
on ava il ab le memory. 
- Temporari ly suspends the 
l"iming of a s tep, then wiU con­
tinue, skip ove r, or resta rt the 
step without restarting the w hole 
process. 

Uses the Ata ri 's sound 
capabilities to help the user main­
tain consistent film agitation. 
- Requ ires no special timing 
modules or inte rface ca rds. 
- Comes wi th 24-page use r's 
guide. 

The program req uires an 
Atari 400/800, 16K (casset te) or 
32K (d iskette), Ata ri BASIC ca r­
tridge, and extra cassettes or d is­
kettes to save process programs. 
Optiona l accessories: one joy­
stick controll er, and a red or 
amber plas tic screen cove r. The 
cost is $24.95 for cassette or di s­
kette, plus 52 for shipping and 
handling. 
Darkrooll/ Software 
·1925-0 PacifiC Beach Drive 
Sa il Diego, CA 92109 
(619)274-3495 

Garnes From 
Children's 
Television 
Workshop 
For Apple 
The playful approach to learning 
used in Sesnllie St reet te lev is ion 
programs is incorporated into 16 
new computer games now avail­
able from Apple Computer, Inc. 

Discovery Gnllles we re de­
ve lop d by Children's Te lev ision 
Workshop (CTW), the crea tors of 
Sesallle St reet, fo r use in the home 
by child ren aged 4 to 13. Color­
fu l, animated characte rs, includ­
ing the fa miliar Muppets, and 
live ly sound effects encourage 
children to practice reading, 
problem-solving and motor 
skill s, and to use their crea ti ve 
ab ilities. 

As they play w ilh Disc01'ery 
Gallles, children practice number 
skill s and work with words and 
sentences. The programs also 
exercise reca ll ab ility, s tim ulate 
creativity, and acquaint children 
with computers . 

Fou r Discovery Garues pack­
ages are available, each contain­
ing four ga mE's. 

• £mie's Quiz, for ages 4 to 7, in ­
cludes Muppet and number 
guess ing games and a program 
that lets the child crea te a face , 
using game paddles to select 

New compl/fer prograllls fro lll Apple 
Computer nlld tile Children '::; Televisio ll 
Workshop. 



APPLE ATARI

CHOPLIFTER

STARBLAZER

DAVID'S MIDNITE MAGIC

APPLE PANIC

ALIEN RAIN (GALAXIAN)

THE ARCADE MACHINE

SERPENTINE

REALESTATEANAL.il
ZORKI

ZORKII

DEADLINE

GARFORTH II

OLYMPIC DECATHLON
FORTRAN-80

A.L.D.S.

BASIC COMPILER
MULTIPLAN

ROBOT WAR

CASTLE WOLFIENSTIEN
EZ DRAW 3.3

SNEAKERS
KABUL SPY

MINOTAUR

BANDITS

WAY OUT

PFS: REPORT

PFS: FILING

PFS: GRAPH

Printers, Monitors, Modems, Terminals,

PC, and much much MORE.

S24.50 REAR GUARD

S22.50 PREPPIE

S24.50 MICROSOFT BASIC

$20.50 MACRO ASS. & ED.

$17.95 ASSEMBLER EDITOR

$31.50 BASIC CARTRIDGE

$24.50 PAC MAN

S134.50 CENTIPEDE

$28.50 CAVERNS OF MARS
S28.50 MISSILE COMMAND
S35.50 STAR RAIDERS

$55.50 ASTEROIDS

$20.50 SUPER BREAKOUT

$134.50 MY FIRST ALPHABET

$86.50 PROGRAMMING 2&3

$269.50 WORLD PROCESSOR

$189.50 PILOT

$28.50 TOUCH TYPING

$20.50 HOME FILE MANAGER
$35.50 EMPIRE OF OVERMIND

$20.50 B-1 NUCLEAR BOMBER

$24.50 APPLE PANIC
$24.50 STAR BLAZER

$24.50 CHOPLIFTER

$28.50 DAVIDS MIDNIGHT MAGIC
$66.50 HI RES DEADLY SECRETS
$86.50 STELLER SHUTTLE

$86.50 TEXT WIZARD II

$17.50

$20.50
$65.50

$65.50

$44.50

S44.50

$32.50

$32.50

$28.50

$26.50

$32.50

$26.50

$26.50

$25.50

$20.50

$106.50

$97.50

$18.50

$36.50

$24.50

$12.00

$20.50

$22.50

$25.50

$24.50

$24.50

$20.50

$72.50

PLUS SOFTWARE FOR Tl, COMMODORE, TRS-80, VIC-20, IBM

OUR MOTTO "IF WE AIN'T GOT IT, WE'LL GET IT"

Call for prices or send $2.00 for our NEW catalog and receive a free gift

USERS GROUP WAREHOUSE P.O.BOX1075 GLENDALE, CA 91209 : 213-247-6484

CHOPLIFTER 
STARBLAZER 

--

APPLE 

DAVID'S MIDNITE MAGIC 
APPLE PANIC 
ALI EN RAIN (GALAX IAN) 
THE ARCADE MACHINE 
SERPENTINE 
REAL ESTATE ANAL. II 
ZORKI 
ZORK II 
DEADLINE 
GARFORTH II 
OLYMPIC DECATHLON 
FORTRAN-SO 
A.L.D.S. 
BASIC COMPILER 
MULTIPLAN 
ROBOT WAR 
CASTLE WOLFIENSTIEN 
EZDRAW3.3 
SNEAKERS 
KABUL SPY 
MINOTAUR 
BANDITS 
WAY OUT 
PFS: REPORT 
PFS: FILING 
PFS: GRAPH 

$24.50 
$22.50 
$24.50 
$20.50 
$17.95 
$3 1.50 
$24.50 

$134.50 
$2S.50 
$2S.50 
$35.50 
$55.50 
$20.50 

$134.50 
$S6.50 

$269.50 
$1S9.50 

$2S.50 
$20.50 
$35.50 
$20.50 
$24.50 
$24.50 
$24.50 
$2S.50 
$66.50 
$S6.50 
$S6.50 

REAR GUARD 
PREPPIE 
MICROSOFT BASIC 
MACRO ASS. & ED. 
ASSEMBLER EDITOR 
BASIC CARTRIDGE 
PAC MAN 
CENTIPEDE 
CAVERNS OF MARS 
MISSILE COMMAND 
STAR RAIDERS 
ASTEROIDS 

ATARI 

SUPER BREAKOUT 
MY FIRST ALPHABET 
PROGRAMMING 2&3 
WORLD PROCESSOR 
PILOT 
TOUCH TYPING 
HOME FILE MANAGER 
EMPIRE OF OVERMIND 
B-1 NUCLEAR BOMBER 
APPLE PANIC 
STAR BLAZER 
CHOPLIFTER 
DAVIDS MIDNIGHT MAGIC 
HI RES DEADLY SECRETS 
STELLER SHUTTLE 
TEXT WIZARD II 

$17.50 
$20.50 
$65.50 
$65.50 
$44.50 
$44.50 
$32.50 
$32.50 
$2S.50 
$26.50 
$32.50 
$26.50 
$26.50 
$25.50 
$20.50 

$106.50 
$97.50 
$1S.50 
$36.50 
$24.50 
$12.00 
$20.50 
$22.50 
$25.50 
$24.50 
$24.50 
$20.50 
$72.50 

Printers , Monitors, Modems, Terminals , PLUS SOFTWARE FOR TI , COMMODORE, TRS-SO, VIC-20, IBM 
PC, and much much MORE. 

OUR MOTTO "IF WE AIN'T GOT IT, WE'LL GET IT" 
Call fo r prices or send $2.00 for our NEW catalog and receive a free gift. 

USERS GROUP WAREHOUSE PO BOX 1075 GLENDALE, CA 91 209 21 3-247-6484 



from a variety of eyes, noses, and

other facial features.

* Instant Zoo, for ages 7 to 10, is a

set of fast-moving games that en

courage quick reactions as the

child unscrambles words, spots

shooting stars, names animals,

and matches pairs of words. A

word editor lets the child or par

ent add word lists to the easy,

medium, and hard lists provided

in the program.

* Spotlight, for ages 9 to 13, in

cludes games that present ad

vanced ideas, such as the way

light will angle when reflected off

a mirror, and how to guess a

three-digit number using clues.

* Mix and Match is for all ages, al

lowing families to play Discovery

Games together. The package in

cludes easy games for younger

children as well as more ad

vanced programs for other mem

bers of the family.

Each of the four packages is

sold separately at a suggested re

tail price of $50. The packages in

clude activity booklets of ideas

for using the games to exercise

the child's imagination and

creativity.

The programs run on 48K

Apple II or Apple II Plus systems

with one disk drive. A color mon

itor or television is recom

mended. Mix and Match requires

Applesoft BASIC, and the other

packages require Integer BASIC.

Ernie's Quiz and Spotlight also re

quire hand controllers. The

games which do not require pad

dles will run in emulation mode

on an Apple III.

Apple Computer, Inc.

20525 Mariani Avenue

Cupertino, CA 95014

(408)973-3019

Video Games For

The VIC-20

Tronix Publishing has intro

duced three fast action video

games for use with the Commo

dore VIC-20 home computer.
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The new games are

SWARM!, Sidwinder, and Galactic

Blitz.

Created by designer Jimmy

Huey, the three games feature

frenetic action, colorful graphics

and sound effects, and all are

written in VIC-20 machine code.

All the games are responsive to

joysticks, and SWARM! works

with a trackball as well.

SWARM! players must con

tend with deadly android wasps

that are aided by various alien

creatures. The wasps and aliens

jump, fly, crawl, and hurl them

selves at players, and any contact

insures instant destruction.

SWARM! offers 40 levels of play.

Suggested list price is $29.95.

Sidewinder for the VIC from Tronix

Publishing.

In Sidewinder, players lead

their squadron of skilled helicop

ter commandos into deadly battle

with killer pods in outer space.

The Sidewinder forces go head to

head with alien oblitojets while

also dodging stalker bombs at

high speed. Complete with a

firing button and warning buz

zers which sound when the

enemy presses in, Sidewinder of

fers ten battle levels. It is priced at

$29.95.

Galactic Blitz pits the player

against a squadron of killer aliens

who attack en masse. The aliens

include Heartattacks, Pearons,

Energridders, Beheadhinds and

Towelships. Galactic Blitz offers

15 play patterns, the price is

$24.95.

Accompanying each game is

a four-color, self-displaying

package for the games which

holds 12 products.

Tronix Publishing, Inc.

701 Went Manchester Blvd.

tnglewdpd, CA 90301

(213)761-8440

Talking Game

Contest

The Alien Group, manufacturers

of the Voice Box speech synthe

sizer for Atari and Apple II com

puters, has announced the Voice

Box-ing Match Contest for the

best talking or singing game pro

gram. This contest is for educa

tional, adventure, arcade-style

games, or something completely

new in amusement or educa

tional programming.

A panel of 13- to 18-year-old

computer game players will

judge entries on the basis of origi

nality, playability, and quality of

Voice Box use.

$6,800 in prizes plus royal

ties will be awarded, as follows:

First Prize $5,000

Second Prize $1,000

Third Prize $500

Fourth Prize $200

Fifth Prize $100

Contest rules and further in

formation can be obtained by

writing:

The Alien Group

27 W. 23rd St.

New York, NY 10070

Games For Atari

Broderbund Software has intro

duced two new games for the

Atari:

David's Midnight Magicr by

David Snider, is a pinball game

for the Atari 400/800, 48K dis

kette. The game has dual flipper

controls, bumper action, roll

overs, multiple ball play, and all

the sounds and lights of a classic

from a variety of eyes, noses, and 
othe r facial fea tures . 
* In stallt Zoo, for ages 7 to 10, is a 
set of fast-moving games that en­
courage quick reactions as the 
child unscrambles words, spots 
shooting stars, names animals, 
and matches pairs of words. A 
word editor lets the child or par­
en t add word lists to the easy, 
medium, and hard li sts provided 
in the program. 
* Spollight , fo r ages 9 to 13, in­
cludes ga mes that p resen t ad­
vanced ideas, such as the way 
light wi ll angle when refl ected off 
a lllirror, and how to guess a 
three-digit number using clues. 
* Mix allri Match is for all ages, al­
lowing fa milies to play Discovery 
Gallles togcthe r. The package in­
cludes easy games fo r yo unger 
children as well as more ad­
va nced programs for other mem­
bers of the fam ily . 

Each o f the four packages is 
so ld separately at a suggested re­
tail price of $50. The packages in­
clude activity bookl ets of ideas 
fo r using the ga mes to exercise 
the child 's imagina tion and 
crea tivity. 

The programs run on 48K 
Apple II or Apple II Plus systems 
with one disk drive . A color mon­
itor or te levision is recom­
mended. Mix allri Match requ ires 
Applesoft BASIC, and the other 
packages require Integer BASIC. 
Em ie's Qlliz and Spotligilt a lso re­
quire hand contro lle rs. The 
ga mes which do not req uire pad­
dies will run in emulation mode 
on an Apple lII. 
Apple COlllpuler, Illc. 
20525 Marialli Avelllle 
Cuperlillo, CA 95014 
(408)973-3019 

Video Games For 
The VIC-20 
Tronix Publishing has intro­
duced three fast action video 
ga mes for use with the Commo­
dore VIC-20 home computer. 
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The new games are Accompanying each ga me is 
SWARM !, Siriwillrier, and Gnlnctic a four-co lor, self-displaying 
Blitz. package for the ga mes which 

Crea ted by designer Jimmy holds 12 products. 
Huey, the three ga mes fea ture Trollix Publishillg , Illc. 
frenetic action, colorful g raphics 701 Wesl Mallchesler Blvd. 
and sound effects, and all are IlIglewood , CA 9030"1 
written in VIC-20 machine code. (213)76~-8440 
All the games a re responsive to 
joysticks, and SWARM! works 
with a trackball as well . 

SWA RM ! players mus t con­
tend with deadly android wasps 
that are a ided by va rious alien 
creatures. The wasps and ali ens 
jump, fly, crawl, and hurl them­
selves at players, and any contact 
insures insta nt des truction. 
SWARM' offers 40 levels of play. 
Suggested li st price is $29.95. 

Sidewinder {or Ihe V IC frolll Trolli.\" 
Publishillg. 

In Siriewillrier, players lead 
their squadron of skill ed helicop­
ter commandos into deadly battle 
with killer pods in oute r space. 
The Sidewinder forces go head to 
head with alien oblitojets while 
a lso dodging stalke r bombs at 
hig h speed . Complete with a 
firing button and warn ing buz­
ze rs w hich sound w hen the 
enemy presses in, Siriewillrier of­
fe rs ten ba ttle leve ls. It is priced at 
$29.95. 

Galactic Blilz pits the player 
aga inst a squadron of ki ller aliens 
who attack en masse. The aliens 
include Hea rtattacks, Pearons, 
Energridders, Behead hinds and 
Towelships. Galact ic Blil z offe rs 
15 play patterns, the price is 
$24.95. 

Talking Game 
Contest 
The Al ien Group, manufacturers 
of the Voice Box speech synthe­
sizer for Atari and Apple II com­
puters, has announced the Voice 
Box-ing Match Con test for the 
best talking or singing ga me pro­
gram. This contest is for educa­
tional , adventure, arcade-style 
games, or something completely 
new in amusenle nt or educa­
tiona l programming. 

A panel of 13- to 18-year-old 
compute r ga me playe rs w ill 
judge entries on the basis o f origi­
na li ty, playability, and qua lity of 
Voice Box usc. 

$6,800 in prizes plus royal­
ties wi ll be awa rded , as fo llows: 

First Prize .. 
Second Prize 
Third Prize 
Fourth Prize 
Fifth Prize 

. .. $5,000 
$1,000 

$500 
..... $200 

.... . . $100 

Contest rules and further in­
formation can be obta ined by 
writing: 

The Allell Group 
27 W. 23rd 51. 
New York, NY "10010 

Games For Atari 
..... , .. -----------------
Bn?derbund Software has intro­
duced two new ga mes fo r the 
Atari: 

David's Midlligilt Magic, by 
David Snider, is a pinball game 
for the Atari 400/800, 48K dis­
kette. The ga me has dual flipper 
controls, bumper action, roll­
overs, multiple ba ll play, and all 
the sounds and lig hts of a classic 



Iclc
P.O. BOX 3456, TROY, MICH 48099

Complete line of Computers ... Software

Video Games and Accessories

CALL TODAY!

I IMtA Home Computer 89 95

■'-:'" Business

HOME

COMPUTERS

400 800

16K S279.95 $659 00

4SK 499.00 799 00

ACCESSORIES
410 Casseno Recorder S 89 95

BIO Disk Drive 499 99

B50 Interface Module . 169 95

B25 80 Colunn Pnnler 699 95

MOSAIC 32KRam.. 113 00

Bell&Howell(Black Apple)

Apple II plus 48K SI 287 00

Osk Dnve w/ControHer 55000

Disk Drive wrttwm Controller 475 00

ACE 16K Eipans-on 165 00

Parallel Interlace -. 125 00

Elcommodore
Commodore "Bf (Special) $499.95

Commodore Vic 20 . 21500

Oisk Drive 499 00

Dalassette 69 00

6K Memory Eipandet . . 49.95

HS232 interface 45.00

Vic 20 Cartridge Games 27 95

BUSINESS MACHINES
CBM8G32 J110OO0

CBM 8050 Dual Disk 1299 00

TRS80 Model 111 165000

Computer

Computer L12K ffa

170000

834 00

AlKUA820 System I 2600 00

64K Compuler 1500 00

Texas

Instruments H99 20000
(wilhSlOO00 rebate)

HAYES MODEM 1200
57500

ACCESSORIES

Stick Stand $ 6.99

2For 1200

Alan Joy Slick 6 20

Wico Joy Slick 22 50

Wico Red Ball Joy Slick 24 80

Wico Track Ball Atari Commander 52 00

Many More Accessories CALL

SOFTWARE FOR ill

,*sr '"ATARI
. S34 75

Pac Man .34 75

Super Breakout 28 50

Misate Command 28 50

Star Ranters 34 75

FREE!
STICK STAND

with FASTBALL
(With purchase of $60.00

or more. A S6.99 value!)

REDUCES

HAND

5 WRIST

FATIGUE

CBS Software
(For Atari 400-800)

Krazy Shootout J36.00

Krazy Kritlers 36.00

K-Star Palrol 36.00

Krazy Anuks 36.00

Boulders & Bombs 36 00

(For Vic 20)

K-Stai Palrol 36.00

KrazyArrtka 36.00

S23.00

..15.50

30.50

23.00

S29 95

23 00

24 50

27 00

29 95

23 00

23 00

23.00

23 00

23 00

Preppie 23.00

Rear Guard .. 15.50

Treasure Quest 23.00

3DTicTacToe 12.00

Adventure Series 1 S.50

War 19.50

Diskey ... 37.00

M-LIMM •

Crusn. Crumwe. Chomp

fleocrtet

Slar Warrior

Rescue at Rigel

Broderbund
Chopiirter

Apple Parwc

Star Blaier

David s

Ultima I 30.50

Ultima II .. 47.50

Frogger 27.00

Jaw Breaker 23.00

Crossfire 23.00

Shooting Arcade 23.00

Pacific Coast Highway 23.00

Clowns and Balloons ...23.00

Alan Character Generator 15.50

synapse

Nautilus

Slime

Doflge Racer

Protector

Chicken

Andromeda 27.00

Doctor Goodeode's Cavern 24.00

Pathfinder ... 27.00

Match Racers . .. 24.00

SYDNEY DATA
VISICALC

Evolution 32.50

(For Appte. Alan. Commodore, and IBM)

200.00

VISA&

MASTERCARD

ACCEPTED

ORDERING INFORMATION
Check. Money OrOer. MasterCard, Visa and CO 0 Ofders

accepted. Add $2.00 fw COD All other orders shipped

UPS. collect. Michigan residents add 4% sales tax.

Hours 9 a.m. to 8 p.m. dally.

CALL FREE 1-800-255-2000

in Michigan 1-800-742-4242

APPLE II®

SIERRA ON-LINE

Frogger (DJ...L 34 95
Crossfire (D) 1 29 95
Cannonball Blipz (D) 34 95

Jawbreaker (D( 29 95

DATAMOST

Aztec (0) 1 39.95
Snack Attack (b) 29 95
Tubeway (0) 34 95

Thorohan Tunnels (D) 29 95

SABER SOFTWARE

The Demon's Forge (D) 29.95

SSI

Cylron Masters (D) 39.95

S.E.U.I.S <D> -| 39 95
Galactic Gladiators |D) 39 95

Cosmic Balance (D) 39.95

CONTINENTAL

The Home Accountant

(D) 74.95

1 st Class Mail <D> 7435

UK

Letter Perfect |D} 149 95

Data Perfect (D) 99.95

Edit 6502 (D) .| 99.95

BEAGLE BROTHERS

Alpha Plot (D) 39 50

Utility Cnv(D) 29 50

Apple Mechanic (D) 29.50

DOS Boss (D) 1 24 00

AND MUCH MORE

ATARI?
LIST OUR

PRICE PRICE

COMPUTER SOFTWARE

SPECIALS?

NO, THESE ARE OUR

EVERYDAY LOW PRICES

ID! = D>sk IC) = Cass (flj" Can
Prices Subiect to Chanqe

Send fur Fr«e Catalog

PHONE ORDERS:

1-800-637-3095

IL. AK. & HI Call

1-217-367-5774

HRS 9-6 MON -SAT

MAIL ORDERS TO:

SECTOR ONE

1001 BRIGHTON

URBANA. IL 61801

Add 82 00 for postage and handling • Mastercard

and Visa orders add 4% servicecharge (include card H

and eip. date) • Personal checks and M O. also

accepted • Illinois residents add 5% sales tax •

Please specify compuler type • MOST ORDERS
SHIPPED WITHIN 24 HRS

Apple is a registered trademark of Apple

Compuler Inc

Atari is a registered trademark ot Alari Inc.

THRONEMI

Submarine Commander

(R> 49.95 35 75

Jumbo Jet Pifot (P.) 49 95 35 75

DON TASK

SAM. (D)

DATASOFT

rext Wizard (D)

Suell Wizard (D)

Sands of Egypt (D)

Canyon Climber (D|(C) ...

SIRIUS

Bandits (D)

WavOut (D)

Snake Byte (D)

UK

Letter Perfect (D)

Letter Perfect (R)

Edit 6502 (R)

Data Perfect (D)

KBYTE

K-Razy Shootout (R)

IDSI

Pool 1*5 {0)
Pool 400 |R)

Speedway Blast (fl)

SSI

Tigers in the Snow

(D)(C)

The Cosmic Balance (D) ..

Battle of Shiiori (D) (C) ...

... 59 95

...99 95

... 79 95

... 39 95

. .. 29 95

...34.95

. . 39 95

...29 95

. 149 95

. 199 95

. 199 95

...99 95

...49 95

... 34.95

... 39 95

... 39 95

... 39.95

...39 95

...39 95

39 50

66 00

52 75

26 50

19 75

23 00

26 50

19 75

107.25

143 00

143 00

71 50

33 00

23 00

26 50

26 50

26 50

26.50

26 50

AND MUCH MORE

tele so.·t., illCe FREE! 
STICK STAND 
with FASTBALL 
(With purchase 01 S60.oo 
or more. A $6.99 yalue!) 

C> ______ I.~ [W' ~ REDUCES - ~ .. ~ .~,~~ a . P.O. BOX 3456, TROY, MICH 48099 
Complete line of Computers .. . Software 
Video Games and Accessories 
CALL.TODAY! 

~ FATIGUE ~ 

CBS Software ~dventure 

.A\.~:' . . ' j 

AlARI ~~\ 
- G -:J ' 

HOME • 
COMPUTERS IIIIIIII< 
.oK 
" K 

.. , 

." 
850 

'" ""SAC 

400 
SZ19.95 

499 .00 

.00 
$659 00 

""Xl 
ACCESSORIES 
Cassene Recofd&f S 89.95 
Oosk DrMt . <999' 
IntoollOll Module 169.95 
8Q CoIU'Tln Pnntl!! . 699.95 
32K Ram .••.. 11 3.00 

llMEX """" Com"",. 8995 

SANVO ~t!~sones.~ 1700.00 

NEe Canpul(!( 321< Ram S34 00 

2600 00 

Tele\'id.eo 64K ComiJ'M r 1500 00 

Tl'xa~ 
Instrumt.'nt' 1199 20000 

(w ll h$Ioo oo rellate) 

HAYES MODEM 1200 
575.00 

ACCESSORIES 

(For Atari 400-8(0) 
K,azy ShQolouI .•.•...•. 536.00 
Kfazy Kl'inertl .• . .... . .. . . 36.00 
K-Star Patrol . . ....... 36.00 
Krazy Anliks . . ........ ... .. . .. ... .. 36.00 
BouIr;IIQ & Bombs .. . .... .. .. • ••• 36.00 

(For Vic 20) 
K·St.- P.trol .. . . .... .. . .. ............. 36.00 
Krazy Anlika . ••.... 36.00 ...... ~ 

Crusn. Crumble. Chomp .. $23.00 
RJCOC/"Ie! . . ... 15.50 
S!31 WarrIOr 30.50 
Rescue a! Rogel . 23.00 

Bwderbund 
S29 " 
2300 
24.50 

Preppe .. . .. .... . ..... . 2J.00 
Rear Guard ............ ..... . . 15.50 
TreasureQuest ............ ....... 23.00 
3D Tic Tac Toe .... ... 12.00 
Adventure Series ...... . 15.50 
War ... 19.50 
Oiskey . .. 37.00 

0"01,,,, '." .... , 

Ultima I . ......... .. .... 30.50 
Ultima II •........... . . .. .. 47.50 
Frogger ........... _ ........ .... .. 27.00 
Jaw Breaker . . ..... 23.00 
Crossfire . .. . .......... . .... ..... 23.00 

Dltt; ) "'; -~, ;.: 
Shooting Arcade . .. 23.00 
PaCific Coast Highway . . 23.00 
Clowns and Balloons .. . 23.00 
Atari CharacterGeneralor ..... .. ... 15.50 

Bell & Howell (Black Apple) StICk Stand . S 6.99 Ai) ••••• 2 For 12.00 
Apple II plus " 81< 
DIsk DrMt wlControie. 

51287.00 

. 55000 
47500 

.• IO!>.OO 

Atarl Joy StICk 6.20 Nautlius 
Slime . 
DoOge Racer 
Protector 
ChICken 

. 23.00 
... 23.00 

Andromeda . .. ...... 27.00 

0t5k Onve wltnoul Conrrolle • . 

ACE 16K E~sion 

WicoJoy StICk 2250 DoctOl'GO<Xleode·sCavem . 24.00 
Wico Red BaJlJoy StICk .. 24.80 

........ 23.00 
Pathfinder .................... . . .. 27.00 

Parallel lnleo1ace . 125.00 
Wico Tlack Ball AtarlfCommandor . 5200 
Many More Accessones .. CALL .. 23.00 

23.00 

Match Racers ...... ..... . ..... 24.00 

VISICI\LC [33commodore 
Cornmcdore ~64- (spec:iIM) . . . . $499.95 
CommocIote Voc: 20 • . ... 21 5,00 

00. 0riIIe • . •. 499.00 
Da~n. . . ... 69.00 
8K Memofy e~, ... 49 .95 
RS232 Int&rtace ...................... 45.00 
Vic 20 CattricIge G.nes . ........ . ..... 27.95 

BUSINESS MACHINES 

c. __ 

~ &002 ... . .... SI1 OO.OO Pac Man . 
Su~ Breakout 
MrssiIe Commafld 
Star Raders 

CBM 8OISO Oval DISk •. 

TRS 80 Model!!' 

APPLE II " 

SIERRA ON -LINE 
Frogger (01 . 
Crossfne ,01 
Cannonball BI,lz 10 ) . 
Jawbreaker (0 ) . 

OATAMOST 
Aztec 10) . 
Snack Allack (0 ). 
Tubeway 101 
Thorolran Tunnels (0 ) 

SABER SOFTWARE 

. .. 1299 00 

1650.00 

LIST 
PRICE 

. 3495 
299!l 
3495 
2995 

3995 
2995 
3495 
2995 

The Oemon 's Forge (0 ) 2995 

551 
Cylton Masters (0) . . 3995 
S E U I S (O) . . . 39 95 
GalactIC GladIators (0) . . 3995 
CosmIC Balance (0) . 3995 

CONTINENTAL 
The Home Accountant 
,01 . 7495 

1 st Class Mall ·(O). . .. . 7495 

UK 
leiter Perfect (0) 14995 
Data Perfecl (0) 99.95 
Edit 6502 (01 . . 9995 

BEAGLE BROTHERS 
A lpha Plot (D) . 3950 
Utility City 10) 2950 
Apple MechanIC (0) . . 2950 
DOS Boss (0) . 24 00 

AND MUCH MORE 

OUR 
PRLCE 

2300 
19/':J 
2300 
1975 

2650 
1975 
2300 
1975 

1975 

2650 
2650 
2650 
2650 

4950 
4950 

9900 
7150 
71 .50 

2600 
19 SO 
1950 
1600 

)I~ 
SYDNEY DATA (For Apple. Alan. Commodore. and IBM) 

Evolution . .. . ... . 32.50 .. . ....... .. . .... .... 200.00 

ORDERING INFORMATION 

AlARI 
VISA & 
MASTERCARD 
ACCEPTED 

Check. Money Order. MasterCard. Visa and C.O.D. Ql'ders 
accepted. Add 12.00 lOt C.O.D. Al l Other orders shipped 
U.P.S. collect. Michigan residents add 4% sales tax. 
Hours 9 '.m. to a p.m. daily. 

..... 34 75 
28_50 
2850 

3'" 

r-- CALL FREE 1·800·255·2000 
-~ IN MICHIGAN 1·800-742-4242 

§(3~rQJw t ATARI " l :ST ouR 
PRICE PRICE 

COMPUTER SOFTWARE THRON EMI 
S"bfTlar lnp (n .. . tr,tf'npr 

SPECIALS? ", 4 ':1 't~ j':J , ~ 

...'UrT' bO Jet p " o! IRI 499!) 35 75 
NO. THESE ARE OUR DON' T ASK 

EVERYDAY lOW PRICES SAM 10 , ~ 9 ')5 3950 

OATASOFT 
'UI ~j. ~. V C J ~ S .,. ( ' .1': 

r ~ 1I 1 W'liHd (0 ) 99 95 66 00 Pill " ," S" b l ~ c t tu Chrl nQe 
S"n ll lor f ",,, C.Uilluy 5 Uf:1I W izard 10 1 l ':l9':J ':J 2 75 

Sands 01 Egvpt 10 · 3995 2650 

PHONE ORDERS, Calwon Ctl mber 10 1lCt 2995 ~ 9 75 

1 -800·637·3095 SIRIUS 

IL. AK. & Ht Call , Band'tS (0 ) 3495 2300 

1 ·21 7·367-5774 Way Out (D) 3995 2650 

HAS 9-6 MON -SAT Snake Byte (0 ) 2995 19 75 

UK 
Letter Perfeci (0 ) 14995 10725 MAIL ORDERS TO, leiter Perfect (A) 19995 14300 

SECTOR ONE Edit 6502 (A) 19995 14300 
1001 8RIGHTON Data Perfect (01 9995 7150 

URBANA. IL 61801 
K-BYTE 
K·Aazy Shoal out (A ) 4995 3300 

Add $200 to. posldge dnd handlmg • Masterta,d 
IDSI and V'Sd orde,s add 4~ ser-..,ce charge "ncludl! tard II 

olnd e.p dale I • Perso"al checks d"d M 0 eliso Pool 1' 5 (0) 3495 2300 
accepled . IIlmo,s reSIdents add 5' sales la •• Pool 400 (R I. 3995 2650 Please speclfv com pUler Ivpe . MOST ORDERS 
SHIPPED WITHIN 24 HRS Speedway Blast (R ) . 3995 2650 

551 Appl+: IS ;t l!'gISh' r~'<I Hi1nfOm,,,. "I App'" 
Tigers In the Snow CompII'." tn t 

AI"" .5 ;, rf'q , s tl! f ""If ,'d~"",.~ 0 1 AI;l" irK !O) (C) 3995 2650 
The CosmIC Ba lance ID j 3995 2650 
Bail Ie 01 Shiloh (D) (C i 3995 2650 

AND MUCH MORE 



arcade pinball machine. Requires

paddles; suggested retail is

$34.95.

Stellar Shuttle, by Matt Rut-

ter, is an arcade-style game with

four levels of play. You are as

signed a dangerous rescue mis

sion to the planet Ttam. You

must maneuver your space shut

tle among streaking asteroids,

using retro rackets to control

your rate of descent to the

planet's surface. The rockets are

also your only defense against

the dragons that try to prevent

you from rescuing the hostages

and transporting them safely to

the mother ship. Available only

for Atari 400/800 (32K disk, 16K

cassette); joystick controlled.

Suggested retail is $24.95.

Briderbund Software, Inc.

1938 Fourth Street

San Rafael, CA 94901

(415)456-6424

Commodore

Donates

Educational

Programs

This fall Commodore announced

the donation of 656 educational

computer programs to the public

domain. The programs may be

copied by public and private edu

cational institutions and by pri

vate computerists.

The first 656 programs in

the series, drawn from educators

around the world, have been

standardized, categorized, and

recorded on 50 disks.

The programs are compati

ble with any Commodore com

puter, including the PET 2001

and 4000 series, the CBM, and

the new Commodore 64.

CALENDAR
March 10-12, 1983, Great Falls,

Montana. The Second Annual

Rocky Mountain Computer Con

ference, conducted by the Mon

tana Council of Teachers of

Mathematics (MCTM) and the

Montana Office of Public Instruc

tion. Seventy sections and work

shops will be available in all areas

of interest. Also available: mini-

courses with three or four ses

sions in a single area of interest,

and many workshops providing

hands-on experience. Areas to be

presented in workshops include

reading, special education,

music, vocational education,

computer networks, English,

and mail)' others. Registration

for members of Math, Reading

and Science Councils is $15; reg

istration for non-members is $43.

For more information, contact

Dan Dolan, Math and Computer

Education Specialist, Office of

Public Instruction, Helena, MT

59620. 1-800-332-3402. For pre-

registration information, contact

Gary Bauer, Conference Chair

man, 125 Rieverview 2E, Great

Falls, MT 59404.

April 26-28, New York; June 14-

16, Washington; July 5-7, Lon

don; July 11-15, Los Angeles.

Technology Opportunity Con

ferences, focusing on the con

vergence of optical storage, vi-

deodisk, and computer technol

ogy. Conference series (five more

scheduled for 1983) launched by

Edward S. Rothchild, publisher

oi Optical Manor}/ Newsletter In

cluding Interactive Videodisks, San

Francisco, California, and Roy R.

Goodman, Managing Director of

Office of the Future Limited, of

Richmond, England. One of sev

eral aims of the conferences is to

provide e\n ongoing dialogue be

tween executives in both vendor

and end user organizations to

plan future products, applica

tions, and markets. In the U.S.,

contact Ed Rothchild, (415)626-

1133; in the U.K., Roy Goodman

01-948-2203.

April 28-30, Washington, DC.

Ed Com/Spring '83, a national

computer conference and exposi

tion for educators of all levels.

More than 300 session hours

featuring demonstrations, semi

nars, hands-on sessions, panels,

and MicroCourses. For further

information, contact Carol

Houts, Judco Computer Expos,

Inc., 2629 North Scottsdale Road,

Suite 201, Scottsdale, AZ 85257,

toll free outside Arizona

(800)528-2355; in Arizona

(602)990-1715.

May 21, University of Ok

lahoma, Norman. The sixth an

nual spring microcomputer

Show & Tell Conference to per

mit sharing of hardware, soft

ware, and state-of-the-art ideas.

Two major 45-minute talks are

planned, as well as 30 five-

minute talks. Each set of six five-

minute talks will be followed by

a 30-minute question/answer/

demonstration period. An on-

the-spot programming contest

(with prizes) will also be held.

Computer buffs not actually at

tending the conference may par

ticipate by submitting original

programs for possible publica

tion in Conference Proceedings and

tor a prize competition. Addi

tional information, application

forms, or directions for submit

ting programs may be obtained

by sending an SASE to: Show &

fell, Dr. Richard V. Andree, 601
Elm, Room 423, Norman, OK

73019.

COMPUTE! welcomes notices of up

coming events and requests that the

sponsors send a short description, their

name and phone number, and an address

to which interested readers may write for

further information. Please send notices

at least three months before the date ofthe

event, to: Calendar, P.O. Box 5406,

Greensboro, NC 27403.

New Product releases are selected front xub-

missions for reasons of timeliness, available

space, mill general interest to our readers. We

regret that we are tumble to select all new

product submissions for publication. Renders

should be aware that we present here some

edited version of material submitted In/ ven

dors and are unable to vouch for its accuracy

at time of publication. (Q
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a rcade pinba ll m achine . Req uires 
padd les; suggested re ta il is 
534.95 . 

Stellar Sill/ ttle, by Ma tt Ru t­
ter, is a n a rcade-s ty le ga m e w ith 
four le ve ls o f p lay . Yo u are as­
signed a da nge rous rescue mis­
s io n to the pla net T ta m . Yo u 
must m a ne u ver yo ur space shu t­
tle a m o ng s treaking as te roids, 
u s ing re tro racke ts to co ntro l 
yo ur rate of d esce n t to the 
pla ne t's sur face . The rocke ts a re 
al so you r o nl y d e fe nse agai ns t 
th e drago ns that try to preven t 
yo u fro m rescuing th e hos tages 
a nd tra nspo rting the m safe ly to 
the mothe r ship . Ava ila ble o nly 
for Ata ri 400/800 (32K d isk, 16K 
cassette); joystick can tro ll ed . 
Sugges ted re ta il is $24.95. 
BrMerbl/ l/ri Soflware, Illc. 
1938 Fourth Streel 
Sail Rafael , CA 94901 
(415)456-6424 

Commodore 
Donates 
Educational 
Programs 
This fa ll Commod o re a nno unced 
th e d o na ti o n of 656 edu ca ti o na l 
computer p rogra ms to th e p ubli c 
domain. The p rog ra m s may be 
copied by publi c and private edu ­
ca tio nal in s tituti o ns a nd by p ri­
va te compute ris ts . 

The firs t 656 p rog ra m s in 
th e se ri es , dra w n fro m educa to rs 
a round th e wo rld , have been 
s tanda rd ized , ca tegori zed , a nd 
record ed o n 50 di sks . 

The p rogra ms a re co m pati­
ble w ith a n y Com mod o re co m ­
pute r, incl ud ing the PET 2001 
a nd 4000 se ries, the C BM, a nd 
the new Commod ore 64 . 

CALENDAR 
March 10-12, 1983, G reat Fall s, 
Montana. The Seco nd Ann ual 
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Rocky Mo un ta in Co m p u te r Co n­
fe re nce, conducted by thc Mo n­
ta na Coun cil o f Teache rs of 
Ma the m at ics (MCTM ) a nd the 
Mo n tan a O fficeof Pu blic Ins t ru c­
ti o n . Seven tv secti o ns and w o rk­
s h ops w il l be ava ila b le in all a rea s 
o f in te res t. A lso a va ilable: mi n i­
cou rses w ith th ree o r fo ur ses­
s io ns in a s ing le area of inte res t, 
a nd many w orkshops prov iding 
ha nds-on expe ri e n ce . Areas to be 
p rese nted in workshops include 
read ing, special educati o n , 
m U S IC, vucatio na l educa ti o n , 
co m pu te r nc two rks, Englis h , 
a nd lll a ll Y othe rs . Regis tra tio n 
for membe rs of Ma th , Read ing 
and Sc ie n ce Coun cil s is $15; reg ­
istratio n fo r no n-mem bers is $43. 
For mo re in fo rma ti o n , co ntact 
Dan Dola n , Math and Compute r 
Ed ucatio n Specia li s t, Office o f 
Publ ic Ins tru cti o n , He le na , MT 
59620. 1-800-332-3402 Fo r p re ­
reg is tra ti on info rma tio n , co ntact 
Ca ry Ba uc r, Con fe rence C hair­
man , '125 Rieve rview 2E, Grea t 
Fa lls , MT 59404. 

April 26-28, New York; June 14-
16, Was hingto n; July 5-7, Lon­
don; July 11-15, Los Angeles . 
Tech no logy Oppo rtun ity Con­
fe re nces , focus ing o n the co n­
vergen ce o f optica l s torage, v i­
d eodis k, a nd compute r techno l­
ogy. Confe re nce se ri es (five m o re 
schedul ed fo r 1983) la unched by 
Ed ward S. Ro thchild , p ublis he r 
of Oplicnl M ellwry Newsletter II/ ­
el l/dillS I llf ancfivc Vidcodi~k5 , Sa n 
Fra ncisco , Ca lifo rnia , a nd Roy R. 
Cood man, Managing Director o f 
Office o f the Fu ture Limi ted , o f 
Richmo nd , Eng la nd . O ne of sev­
e ra l a ims o f the confe re nces is to 
provid e a n o n go ing d ia log ue be­
twee n e xecutives in bo th ve ndor 
a nd e nd user o rga n izatio ns to 
p lan fu tu re prod ucts, applica­
tio ns, a nd ma rke ts . In the U. S., 
co n tact Ed Rothch ild , (415)626-
11 33; in the U. K., Roy Good m a n 
0 1-948-2203. 

April 28-30, Washing to n , DC. 
Ed ·Com/Spring '83, a na ti o na l 
compute r confe re nce a nd expos i­
tio n fo r educa to rs o f a ll leve ls. 

Mo re tha n 300 sess io n ho urs 
fea turing d e m o ns tm ti o ns, semi ­
na rs, hands-o n sess io ns, pa nels , 
a nd M icroCou rses . For furth e r 
in fo nna tio n , co ntact CZl ro l 
Houts, Jud co Co m p u te r Expos, 
Inc., 2629 N orth Sco ttsda le Road , 
Suite 20 1, Sco ttsd a le , AZ 85257, 
to ll free o u ts ide A ri zo na 
(800)528-2355; 111 A ri zona 
(602)990- 17 15. 

May 21 , Uni versity of Ok­
lahoma, Norm a n . T he s ixth a n ­
n ua l sp ri ng m icroCo m pu te r 
Show & Tel l Co nfere nce to pe r­
mit sha rin g of ha rdwa re, so ft­
wa re , a nd s ta te-o f- the-a rt ideas . 
Two ma jo r 45- min u te ta lks a re 
p la nnJ d , as we ll a s 30 five­
l11inu th ta lks . Each set- of s ix fi ve­
minute ta lks w ill be fo ll o wed by 
a 30-m inute q ues tio n/a nswer! 
d e mons t ra ti on pe riod . A n o n­
the-s po t p rog ra mming co ntes t 
(w ith prizes) will a lso be he ld . 
Co mp u te r bu ffs not actu a ll v a t­
te nd ing the co n feren ce may~ pa r­
ti cipate by s u bnl itt in g orig inal 
prog ra m s fo r possib le p ubli ca­
ti on in COllfen'lIce Procccdil1S~ a nd 
fo r a p rize compe titi o n. Ad d i­
ti o na l info rma tio n , app licatio n 
forms, or d irec tio ns fo r sub m it­
tin g p rogra ms m ay be o bta ined 
by se nd ing a n SASE to: Show & 
Te ll , Dr . Ri cha rd V . A ndree, 6m 
Elm , Room 423, Norman , OK 
730 19 . 

COMPUTE! weicollles /lot ices of 111'­
coming evel/l s nlld requests flUl I lite 
5p0l150 r5 selld a sltort descriptioll , thei r 
/lame alld plwllc II IIII/Ver , alld nil address 
to which illlcrested readers /IIay write fo r 
f ll rt ller illfo rlllat iOIl . Please sClld Iw l ices 
01 {cosl three II/oll lhs before Ihe riale of Ihe 
even I , 10 : Calcllriar, P. O. Box 5406, 
Greellsboro, NC 27403 . 

New Pmdlfct releases fl rc !>drcled from 51fV­
lII i:>::. ioIl5 f or rea :5011S of l i llldilH!SS. mmilnblc 
space, ami x el/eral i ll len's l lOOll r reariers. We 
regret Iha l we (lr(' II llable 10 St.'lect all I/CiP 

prodllct :> lIbmi:>s ioll f. f or p ll blical ioll . l~eadcrs 
slwflld I1L' aware IIml Wi' presellt Ill'n' :;>omt' 
edi led i'crsio/l of IIIlI lcrill l :;> lI ulllitled hy Vt'II ­

dors amf lire II/mille 10 i10llCli fo r it s lIccl/racy 
at lillie of pll blical iull . © 



COMPUTER OUTLET'S

EDUCATIONAL RECOMMENDATIONS

Pre-School

Sammy The Sea Serpent . . |C)$13. (D| S19

Oswald ana ihe

Golden Key <C)$13.(D]$19

Pre-School I.Q. Builder. . (C)$13, (D>524

Hodge PodgofD) St6

My Firsi Alphabel (D) $26

Ten Little Robots , ,(C| $13,(D)$15

Basic Malh< + , -.-./)(D| S19

Basic Math (Actd,, Sub.) or

Mult.. Div.)(C) $10

Alien Counter/Face Flash (CD) $26

Jar Game/Chaos (C, D| .$26

Pre-ScHool Fun (Color. Shape, etc,)(C| $16

Hickory Dickory^

Baa Baa Black Sheep (C) $25

Humply Dumply/Jack and Jill |C) . . . .$25

Counters (C. D) S19

Pacemaker |D) S23

ATARI
TrVl

IC1S13

Math

S13

S13

S19

$19

S26

.[C|$23.(D}S29

....S23

.$23

Video Math Flash Cards tC.Di

Maih-Tic-Tac-Toe(C. D)

Calculus Demon(C. D)

Cubbyholes <C. Dl

Metric and Problem Solvmg (D)

Algicalc(CD) S19

Polycalc(C.D) $19

Counters (Ages 3-6) (C. D(. . . S26

Basic Math (Add . Sub.||C) $10

Basic Macn (Mult.. Div.)(C) 510

Basic Math ( + . -, \fl(D) S19

Ten Little Robots (C)$13.(D)S15

CompumattyFractions - .(C|S23.(D)$29

Compumath Decimals

Alien Numbers (CD)

Math Pak 1 (CO]

Alien CounteWFsce Flash (C. Dl S26

Golf Classic/Compuoar (Angles) (C D) $26

Jar Games/Chaos (Ages 6 10) (CD). . $26

Gulp and Arrow Graphics (7-12) (C.Dl S26

Ball I ing Bugs/Concentration (C. D).. .526

AaaitionWiihCarrying . ,(C) S13.(D|$19

Cash Register (C)$13.(D) S19

Number Series , .(C) S13.(D)$19

Quantitative Comparisons (ClS15.(D)Si9

SKy Rescue (C)S15.(D)$19

Big Maih Attack (Cl $17.(D)S22

Math Facts Level II

Grade 1-3 (C) S13.(D|$i5

Com'putation;

Concentration (C)$13.(DIS15

Ship's Ahoy(D) $20

Reading and Language
Le1ierman(C D)

My First Alphabet(D)

Worcfmaker (C. D)

Spelling Genie (C D)

Word Search Generator (D)

Corrpuread (C)$17

Astroquotes

Memory Builder/

Concenlfation . . .

Lei'sSpell(C)

Spelling Builder (C)$16.

Do-lt-Yourself Spelling (C)

S.A.T. College Board Prep. iC] ..
Story Builder;

Word Master (C)S13.

What's Dilfereni (OS13.

Analogies (CIS13.

Arts Vocabulary Builder 1 (C)$13, |D] $19

...S19 Vocabulary Builder 2 . . .(C) $13. (D) $19

.,,$26 Mini-Crosswords ,(C)$13. [D)$19

, . .$19 Word Scramble Grades 1-4 (C) $13

.. .S19 Fishing For Homonyms (C) $13

, . .ng Hidden Words 4 Levels (C) $16

(D] $23 Snooper Troops #1 (D) S32

,(D]$'9 Snooper Troops #2 (D) S32

Story Machine (Dl $23

(C)$13.(D)S19 WordRace(D) $17

,513 Claim to Fame/Sports Derby .. . .$15

(D) S20 Crossword Magic (DJ $34

...$16 Alphabet Arcade (C) $15.(0)519

$89 Funbunch(D)

Elem $25

(D) $19 Intermediate $25

(D)$19 High School (SAT) S25

(D)$19 TimeBomb (OS13. ID) 519

E2MPUTER

Music

Player Piano (CO).. $19

Keyboard Organ (CD) $19

Musical Computer—Music Tutor (D). .$13

Music 1—Terms and Notation (Dl . . . .$26

Advanced MusicSystem(Di $25

Music Composer (CT) $25

Jerry White's Music Lessons (C) ■.. . 520

Telling Time

Hickory Dickoiy (CD) $13

Social Studies and Geography

Flags ol Europe(D) .$19

Presidents of the U.S. (C. D] $13

Astro Word Search (C)$13. (D)$19

Stales and Capitals (C) $12

European Countries & Capitals (C) . . .$12

Computer Stocks and

.Bonds (C!S12.(D)$15

Elementary BiOlogy(D) $26

Frogmasier(D) $19

Starware(D) $19

Mapware(D) $19

British Heniage Jigsaw

Puzzles 522

European Scene Jigsaw Puzzles (Cl . .$22

Programming Techniques

Pilol (Cons, or Educator) . (C)S59.[D)S99

Invitation to Prog. #2 (C) $22

Invitation to Prog W3 (C| $22

Tricky Tutorials —Santa Cru?

TTfll Display Lists(C. D) $17

TT#2Honz/Vert Scro!ling(C. Dl ...$17

TT #3 Page Flipping (C D| $17

TT#t Basics ol Animation {C. D) . .$17

TT«5 Player Missile Graphics (C. Dl S2d

TT M6 bound and Music (CD) $17

TT«7DOSUtihties(D) $24

Typing
Master Type(D) $27

Touch Typing (C) S19

Foreign Languages
Alan Conversational Languages

French, Spanish, German. Italian (C) $45

Astro Word Search (Specify

Spanish or French) (C)$13, (D)$13

VIC 3

H

*** BOOKS ***

KIDS AND THE ATARI $18

KIDS AND THE VIC S18

PROGRAMMERS REF. GUIDE (VIC) $14

ELEMENTARY COMMODORE $14

COMPUTERS FOR PEOPLE $ 8

GAMES FOR THE ATARI $ 8

DE RE ATARI $19

ADVENTURE HINT BOOKS $ 8

6502 ASSEM. LG. PROG $16

SOME COMMON BASIC BASIC PROGRAMS $14

YOUR ATARI COMPUTER $16

ATARI ASSEMBLER— INMAN $12

ATARI GAMES AND RECREATION $14

ATARI PILOT FOR BEGINNERS $12

VISICALC BOOK-ATARI EDITION $14

ATARI BASIC - R. L. ALBRECHT $ 8

Computer Outlet
Park Place — Upper Level 1095 E. Twain — (702) 796-0296 Las Vegas, Nevada 89109

Call Toll Free 800-634-6766 Order Line Only
We accept Major Credit Cards Mon.-Fri. 8 A.M.-6 P. M. Sat. 9 A.M.-5 P. M.

Z commodore

PreSchool

The SKy Is Falling (CT) $23

Mole Attack iCTi $23

Math

Sky Main <C| S!2

SpaceDivision $12

Bingo Speed Math(CT) $23

Number Crunch (CT) 527

Music

VIC Music Composer (CT) $29

Language Arts

Super Hangman (C) Sit

Simon/HessIC) $13

Concentration (C) $13

Home BaDysilttng $23

Social Studies/Science

Visible Solar System $23

Reaganomics (CT) $27

Programming Techniques

Intro to Basic Prog. I $22

Intro to Basic Prog. II 122

Programmers aid Cart $45

Turtle Grapfiics/HesslCT) S29
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COMPUTER OUTLET'S 
EDUCATIONAL RECOMMENDATIONS 
Pre-School 

Sammy The Sea Se rpent .. l e ) S1 3. (0 ) $19 
Oswald and t he 

GOlden Key ..... .. . ... 1C) SI 3.(D)S l 9 
Pre·SchoeII.Q. Builder .. .. (e) $1 3, (0) $24 
Hodge POdQo (0) . . . $16 
My First Alphabet (0) ......... $26 
Ten Li ttle Robots . . •.. (C) S 13, (0) $1 5 
Basic Math (+ . - .' ./) (D) . . .... . $ 19 
Basic Math (Add" Sub,) or 

Mu lt •. Div.} (e) .. . ..... . $1 0 
Alien Counter/Face Flash (C. OJ. $26 
Jar Game/Chaos (C, OJ .......•••.. ,$26 
Pre·School Fun (COlo r. Shape. etc.) (C) $1 6 
Hickory Dickoryi 

Baa Baa Black Sheep Ie) 
Hu mpty Dumpty/Jac k and Jilt (C) 

.. . 525 
.... $25 

· , $ 19 Coun ters(C, 01 . 
Facema ker {O) . 

Math 

. ...... $23 

Video Math Flash Cards(C. 0) ...... S1 3 
Mal h·T,e·Tac-Toe(C,D) .S1 3 
Calculus Demon (C. 0) .$19 
CubbyholeslC. Dl .. $19 
Mellic and Problem Sol vmg (D) S26 
Alglca lc(C. OJ ... S19 
Po lycalc (C. D) S19 
Cou nters {A ges 3·6/IC. D). . S26 
Basic Mat h (AcId . SUb.JlG) . S 10 
BaSIC Mach (Mul t. . Dlv .) (C) $10 
BaSlc Math (+ . -. ' .11(0 ) ... $19 
Ten li t t le ROb01S (e) $1 3. {OJ S15 
Compumath· Frac lions .(C) S23. (0) S29 
Compuma lh·Oecimals . (C) S23. (O) 529 
Allen Numbers/C. 0 ) . . .... 523 
Matn Pak 1 (C. 0 ) . . ..... S23 
A lien Cou nter/Face Flash (C. OJ. .526 
Gol l ClassiC/Compubar (Angles) (C. 0 ) $26 
Jar Ga mes/Chaos IAges & 10) (C. 0 ) ... S26 
Gulp and Arrow Graphics (7· 12) (C. 0) . S26 
Batl ling Bugs/Concen tr ation (C. 0) ... S26 
Addi t ion W ith Ca rrymg . (C) S13. (D) 519 
Cash Register . . (C) 5 t 3. (D) SI 9 
Number Series .. (C) $13. {D) S19 
Quanti l at ive Comparisons (C) SI S. (D) S1 9 
Sky Rescue . . ...... (C) SI S. (D) S1 9 
Big Math Attack . . ... (C) S17.(0)522 
Math Fac ts levet II 

Grade 1·3 . . ..... (C) $ t 3. (D) 515 
Com ' pu l al lon/ 

Con centration . 
Shlp' s Aho y (O) 

. fC) SI 3. (DJS15 
.520 

c· .. ,. .•.••••.. V1(: ?O 

k\~i~71 ~:: \ 

(:: commodore 

Pre·School 

The Sky Is Fa lllllg (c n 
Mole Atla ck (Cn . 

Sk.y Malh (C) 
Space DiviSion . 

Math 

Bingo Speed Math (CT) 
NumberCrunCh (Cn . 

· . 523 
· . S23 

S12 
... S12 

.523 
. ... S27 

ATARITM 
Reading and Language Arts 

Letterma n (C. OJ . .. ..... . .. ... . . ... S19 
My Fi rst A lpha bet (D) ... . .. 526 
Wordmaker(C. D) . . .519 
Spelling Genie (C. OJ S19 
Word Search Generator (D) . .... . . ... S19 
Corr.pUlead . . ......... . (C) 517. (0) S23 
As trOQ uotes .... (C) S!3. (D) S1 9 
Memory BuHderl 

Concenlfat lon . (C) 51 3. (0) SI 9 
let's Spe ll (C) . . ............ ... 51 3 
Spe l l ing Bui lder (C) 51 6. (D) 520 
Oo-lt·You rse ll Spell ing (C) . . ........ 516 
S.A.T. College Board Prep. (C) ....... S89 
Story Builder/ 

Word l..la ste r . 
Wha t's Dillerent . 
Analog ies 

(C) St3.(D) SI9 
.. (C) $t3.(0 ) 5t9 

...... (C) SI3.(D)SI9 

Vocabu lary Builder 1 (C) 51 3. (D) 51 9 
Vocabulary Bu ilder 2 ... .. (C) $13. (0) 5 19 
Mini·Crosswords . . . . (C) 513. (0 ) 519 
Word Scramble Grades 1·4 (C) ....... 51 3 
Fishing For Homonyms (C) .. . . ..... 51 3 
Hidden Words 4 Levels{C) .......... $1 6 
Snoopel Troops 111 (0 ) . . .. 532 
Snooper Troops 1t2 (D) . . . . S32 
Sto ry Machine (D) ..... . ..... .. .... $23 
WOrd Race (D) .. .. ................ S 17 
Claim to Fame/Sport s Derby ........ S15 
Crossword Magic (DJ .... .... .. .. ... 534 
A lphabel A rcade ... . ..... (C) SIS. (D) S1 9 
Funbunch (0 ) 

Elem .. 
Intermediate 
High School (SAn 

Time Bomb 

S25 
S25 
S25 

.. (C)$! 3.j D) $ t9 

*** BOOKS *** 
KIDS AND THE ATARI. . .. . .. .. . .. . . . .. . . StB 
KIDS AND THE VIC. . . . . . . . . . . . . . . . . . . ..... S1B 
PROGRAMMERS REF. GUIDE (VIC) . . . . .... .. .. . . .. S14 
ELEMENTARY COMMODORE . ......... . .. .. . . . .. St4 
COMPUTERS FOR PEOPLE . .. . . .. • •• • . . ... . .. . S B 
GAMES FOR THE ATARI . . .. . .. . . • .. ......... • • ..... S B 
DEREATARI .. . . . . .... . .. .. .. . .. ....... . . . .•..... S19 
ADVENTURE HINT BOOKS .. . ........ . ..... . . . ..... . S B 
6502 ASSEM. LG. PROG. . . . . . . . . . . . . . . . . . . . . . . S16 
SOME COMMON BASIC BASIC PROGRAMS . . .. S14 
YOUR ATARI COMPUTER . S16 
ATARI ASSEMBLER -INMAN .. . . St2 
ATARI GAMES AND RECREATION .. . . .. . .. ... . •• .. .. . S14 
ATARI PILOT FOR BEGINNERS ........ . .. . ..... St2 
VISICALC BOOK - ATARI EDITION ... . .. . . . . . . •• . .. .. St4 
ATARI BASIC - R. L. ALBRECHT .. . . . . . • • • • •. . .. ..... S B 

Computer Outlet 

Music 

Player Piano(C. 0 ) . . . 51 9 
Keyboard Organ (C. D) ............. $ 19 
MusIcal Computer- Mus ic Tu tor (O) . . 51 3 
Muzic I - Terms and No tat ion (D) . .. 526 
Advanced Music System (OJ. .... 525 
Music Composer ....... (Cn . .525 
Jerr y W hll e's Music Lessons (C) ..... S20 

Telling Time 
Hickory Oickory (C. OJ . .51 3 

Social Studies and Geography 
Flags 01 Europe (0) . . . S19 
President s 01 the U.S. (C. 0 ) ... $1 3 
As tro Word SearCh .. . . .(C) S13. (0 ) S1 9 
States and Capltals(C) . . ........ . $12 
European CounHies &. Cap itals (C) ... 51 2 
Com~uter Stocks and 

.Bonds . . ............ (C) S1 2. (0) SI S 
Elemen!afy Biology (D) . . S26 
Frogmaster (D) . St9 
StarwareIO) . . S19 
Mapw are(D) . . ... $19 
errt lSh Herit age Jigsaw 

Puzzles . S22 
European Scene J igsaw PUZz les (C) .. 522 

Programming Techniques 

PolOt (Cons or Educator) .. (C) S59. (0 ) 599 
InVi tation to Prog. 1I2 IC) ... S22 
Invi tat ion to Prog 113 (C) . . 522 
Tr ic ky Tuto rials-Santa Cruz 

TT p I Disp lay lists (C. 0 ) .... S17 
TT 112 HOfl zIVelt. Scrolling (C. OJ ... $17 
TT 1t3 Page Flipping (C. 0 1 ......... S17 
TT ~4 Basics 01 Anima tion IC. 0 ) .. S17 
TT 115 Player Miss ile Graph iCS (C. 0 ) 524 
TT 116 Sound and MUSIC (C. D) . .S17 
TT 117 DOS Utllit ies (0) . . ... $24 

Typing 
Master Type (O) .. ... .... ..... .... . 527 
Touch Typing (C) ... ... ............ S19 

Foreign Languages 
Atari Conversational l anguages 

French. Spanish. German. It alian (C, S45 
Astro Word SearCh (Spec il y 

Span ish o r FrenCh) . .IC) 513. (0) S I ~ 

Music 
VIC Music Composer (Cn .. S29 

Language Arts 

Super Hangman {C) . 
Simon/Hess IC) . 
Concen tration (C) . 
Home Baoysi n ing . 

........... .. . S14 
. ..... S1 3 

.. .. S13 
. .... S23 

Social Studies/Science 

Visib le Solal System . 
ReaganomiCS (Cn 

. .... 523 
. S27 

Programming Techniques 

Intro to Basic PlOg . t 
In\lO to BaSIC Prog. II ... 
Programmers aid Cart. 
Tun le Graphics/Hess {Cn 

. $22 
. ..... 522 

... S45 
.. S29 

Park Place Upper Level 1095 E. Twain - (702) 796·0296 Las Vegas, Nevada 89109 

Call Toll Free 800·634·6766 Order Line On ly 
We accept Major Credi t Cards Mon.·Fri. 8 A.M.·6 P.M . Sat. 9 A.M.·5 P. M. 

Molcn lQ83 COMPUlI l 263 



ATARI" NEW LOWER PRICES
TOP SELLERS

800 48K. . $495

400 16K. . $209

410 Recorder S 75

910 Disk Drive . . $419

825 Printer . J579

830 Modem . $155

850 Interlace $165

481 Entertainer .S 79

482 Educator . . S1I9

483 Programme! ... . .S 55

484 Communicator , . $299

853 16K Ram S 75

The Bookkeeper Kit ... .$169

ATARI Software
CX4104 Mailing Lisi $ 19

CX404 Word Processor $105

CXL4007 Music Composer . ... $ 45

Programming 2 S3 .$ 22

Conversational Languages $ 45

CX4018PMO1 S 59

CX405 Pilot $ 99

CXL4003 AssemEler Editor .. $ 45

CX8126 Microsoft Basic . . $67

CXL4022 Pac-Man $ 33

CX8130Cavernsol Mars . .$ 29

CXL4020 Centipede S 33

CXL4006 Super Breakout .$ 28

CXL4008 Space Invaders $ 28

CXL4009 Computer Chess $ 28

CXL4011 Star Raiders $ 33

CXL4012 Missile Command $ 28

CXL40I3 Astefoids $ 28

The Bookeeper .' $105
Home Filing Manager $ 36

Alari Speed Reading S 54

My First Alphabet $26

Business & Utilities

Visicaic. . $169

Mail Merge S 20

Data Perfect $ 75

Letter Perfect $105

Text Wizard. $ 65

Disk Detective $20

Datasm6520 . $ 59

File Manager 800 + . S 65

Syn Assembler $ 34

Page6 $ 20

Atari World $39

K-Dos $ 59

Micropainter ... J 23

Color Print $27

Lisp Interpreter $ 79

Bishops Square $ 20

Graphic Master $27

Graphic Generator J 17

Basic Compiler . .$ 65

Programming Techniques
Display Lists $ 17

Honz/Vert Scroll J 17

Page Flipping . . .$ 17

Basicsof Animation ...J 17

Player Missile Graphics $ 24

Sound $ 17

Data Files S 24

For Fast Delivery, send certified or cashier

checks, money orders, or direct bank wire

transters. Personal checks allow 2 lo 3

weeks to clear Nevada residents add

sales tax. Prices rettect a cash discount

only and are subject to change. Shipping

— Software (52.00 Minimum). Hardware

— call

Foreign inquiries invited. Add 20* lor

shipping

Atari
Temple of Apshai

Rasier Blaster

Apple Panic

C'osstire

Threshold

Mousekattack

Krazy Shootout

Deadline

Tumble Bugs

Pool 1 5

Cryctsol Terror

Richocnet

tmpire o) the Overmmd

Tanklics

Match Racers

WiiS P-mcess

Mission Asieroid

Ah Baba & the Forty Thieves

The Shaitered Alliance

Bug Attack

Canyon Climber

Shoohng Arcade

Pacific Coast Highway

Clowns & Balloons

Ghost Hunter

Preppie

27 Rear Guard

20 Lunar Lander

20 War

20 Star Warrior

27 invasion Onnn

23 Dragons Eye

34 Crush, Crumble & Chomp

34 Jawbreaker

20

23

S 23

$ 15

$ 23

I 20

$ 20

$ 22

I 17

$ 22

Zork I .

Zork II

SoHporn Adventure . .

Delu*e Invaders

Dodge Racer .

Chicken

Nautilus

Rescue at Rigel

David's Midniqht M;ic]ic

Speedway Giant

Froggei

Gorf

Miner 2049er .

Prolecto' II

Shamus

Submarine Commander

Jumbo Jfil

Bandits

$ 17

$ 17

$ 17

$ 27

$ 17

$ 20

.$ 20

$ 20

$ 27

$ 27

$ 20

$ 23

.$ 23

J 23

$ 23

$ 20

$ 23

$ 27

$ 23

.$ 27

$ 34

$ 23

$ 23

$ 34

$ 34

$ 23

*** SPECIALS OF THE MONTH ***

ELEPHANT DISKS(BOX) $22

HAYES SMARTMODEM .. $209

MOSAIC 32K RAM $ 99

RAMDISK (128K) $429

AMDEK COLOR I MONITOR $309

PERCOM DOUBLE DENSITY DRIVE $639

NEC 8023A PRINTER $479

BASIC A + $ 59

FLIP N1 SORT DISKETTE BOX $21

(Holds 50 Diskettes)

FLIP-SORT CARTRIDGE BOX $ 21

{Holds 10 Atari Computer Cartridges)

AXIOM GP-100 GRAPHICS PRINTER $299

AXIOM IMP-4 GRAPHICS PRINTER $499

MOSAIC 64K RAM $179

BIT 80 COLUMN BOARD $289

ALL APX SOFTWARE 15% TO 20% OFF

Computer Outlet
Park Place — Upper Level

1095 E. Twain — (702) 796-0296

Las Vegas, Nevada 89109

Call Toll Qf\n en a fi^Afi Order Line
Free OUU-034-0700 On,y

Order Inquiries (702) 796-5523

We accept Major Credit Cards

Mon.-Fri. 8 A.M.-6 P.M.

Sat. 9 A.M.-5 P.M.

Dealer Inquiries Invited

NEW
Atari

Automated Simulations
Upper Reaches ot Apshai (D.C) $ 15

Curse of Ra(D.C) $ 15

King Arthurs Heir(DJ $ 20

Escape trom Vulcan's Isle (D| $ 20

Crypt ol the Undead (D| $20

The Nightmare (D) S 20

Danger in Dnndisti (D.C] $ 15

Armor Assault (D) % 27

MonsierMaze(CT) $ 27

Alien Garden (CT) $27

Plattermania(CT) . $ 27

Broderbund
David's Midnight Magic (D) $23

Track Attack (D) .$ 20

Star Blazer(D) $ 22

ChoplifieriD) $ 23

Deadly Secrets (D).... . . .$ 23

Stellar Shuttle (D. C) $20

Genetic Drill (D.C) $ 20

Labyrinth [D, C) $ 20

Serpiniine (D) $ 23

Sea Fox (0) $ 20

Datasoft
Spell Wizard (D) $ 53

Sands ol Egypi (D) $ 27

O Riley's Mine{D. C) $ 23

Rosens Brigade (D. C) $ 23

Fathoms Forth (D) $ 23

Gebelli

Doctor Goodcode's Cavern (D) $ 20

Firebird (CT) $ 34

Embargo (CT) $34

Innovative Design

Pool400(CT) S 27

Speedway Blast (CT) .$ 27

JV Software
Ghost Encounters (D. C) $ 20

KByte
K razy Kntiers(CT) $ 34

K Star Patrol (CT) $ 34

K-Razy Antiks (CT) $ 34

L & S Computerware
Crossword Magic (D) $ 34

Lightning Software
Master Type $ 27

On-Line
Frogger(D) $ 23

Ulysses and The Golden Fleece ID). $ 23
Ultima I[D) . . .$ 27

Ultima II (D) . J 39

Roklan Corp.
Gorf ID) S27. (CT) $30

Wizard of Wor (D)$27.(CT) $30

AntiSubPairol (D)S20. IOS15

Sentient
Cyborg(DI $ 23

Gold Rush (0) $ 23

Sirius
Space Eggs (D) $ 20

Sneakers ID) 5 20

Cyclod(D) $ 20

Snake Byte (0) $ 20

Bandits(D) $23

WayOut(D) . . .$ 27

Fast Eddy(CT) $ 20

Deadly Duck (CT) $ 20

World War I (CT) $ 23

Beanie Bopper(CT) $ 23

Strategic Simulations
Battle olShiloh (D.C) $ 27

Tigers in the Snow (D.C) % 27

The Cosmic Balance (D) $ 27

Big Five Software
Miner2049er(CT) S 34

Bram Inc.
Atiackat EP-CYG-4 (D)$22. (C)$20

ATARI TM 

800 48K . $495 

400 16K .. $209 

41 0 Recordo r 
810 Disk DrIVe 
825 Plln ter 
830 Modem 
850 Interface 
48 1 En tertainer 
482 Educator 
483 Prog rammer 
484 Communicator . 
853 16K Ram 
The Bookkeeper Ki t . 

ATARI Software 
CX4104 Marling List 
CX4Q4 Word Processor . 
CXL4007 MUSIC Composer . 
Programming 2 & 3 
Conversational Languages 
CX4018 P, lo t 
CX405 PI lot 
CXL4QOJ Assembler EdIto r 
CX8126 Mlerasc l l BaSIC 
CXL4022 Pac -Man 
CX8130 Caverns 01 Mars . 
CXL4020 Cenl!ped e 
CXl4006 S uPN Br eakou t 
CXL4008 Space Invaders 
CXl 4009 Compuler Chess 
CXL40 11 Sl ar Aalders 

• 75 
$419 

· .5579 
· , $155 

$165 
.. S 79 

$119 
· . S 55 

'299 
'75 

.... S 169 

• 19 .$105 

• ' 5 .22 ." 
'59 
'99 
'" $67 
' 33 
.29 
>33 
$28 

' 28 
' 28 
>33 

CXl40 12M,sslleCommana S 28 
C Xl4QI3 AsIO' O!(1S S 28 
The Bookeeper . . . S1 05 
Home Filing Manager ............. S 36 
Alari Speed Reading S 54 
My First Alphabet S 26 

Business & Utilities 
Vlslcarc 
Marl Mergc . 
Data Per lecl . 
Leiter Perlect . 
Tell! Wizard . 
Disk Oe t ectl~e 

Oalasm 65 2.0 
File Manager 800 -+ 
Syn Assembler 
Page 6 . 
Atari World . 
K·Oos 
Micropainter 
COlor Prin t 
Lisp Interpreter 
Bishops Square 
Graphic Master 
GraphiC Generato r 
Basic Compiter 

.. $169 
. ... S 20 
. .. S 75 
. .. S105 

· S 65 
. $ 20 

.. S 59 

• 65 . $ 34 
. .. S 20 

. ......... $ 39 
.. $ 59 
.. S 23 

$27 
. $ 79 

'20 
.27 

. $ 17 
.. $ 65 

Programming Techniques 
Display lists $ 17 
HorlzlVert Scroll $ 17 
Page Flrppmg $ 17 
BaSICS 01 An,mat.on $ 17 
Player M,ssl le GraphICS $ 24 
Sound . . $ 17 
Data Flies , " 
For Fasl Delivery. send cerrif,ed or cashier 
checks. money orders. or direcl bank wife 
trans fers. Personal checks allow 2 10 3 
weeks to clear Nevada resldenrs add 
sales lall . Prices reflect a cash dlscounr 
only and are subject to change. Shippmg 
~ Software (S2.00 Minrmum}. Hardware 
- call. 

Foreign inqullies invited. Add 20° for 
shipping. 

NEW LOWER PRICES 
TOP SELLERS 

Atari 
Temple 01 ApS ha i . 27 Aear Guard , " Rast er Blaster . 20 Lunar Landcr , " Apple Pa nic . 20 W" , 

" Cros sfire ' 20 Star Warllo r , 27 
Thrtlsl"lold 

• 27 
InvaSion Ollon . S 17 

Mouseka ttack 
• 2J 

Oragon's Eye '20 
Krazy ShoOl oul 

• 3' 
CrUSh. Crumble (I. Chomp '20 

Deadline 
• 3' 

Jawbreaker .20 
Tumble Bugs . 20 l ork I '27 
poor 1 5 523 lork II '27 
Crypts 01 Terror . 2J SOl lPOrn Adventure , 2. 
Alc hochel · " Deluxe Invaders , 23 
Emplreoi tl"le Over mind $23 Oooge Raccr • 23 
Tanktlcs , 2. Chicken , 23 
MatCh Racers 

• 2. 
Nautilus $23 

W'l (I. Pllncess .22 Rescuc at Rlgcl , 2. 
MiSSion ASlerOld · " Oavld 's Midnigh t Mag.c '2J 
AI, Baoa & !hC Fotly Thlevcs 522 Slleedway Bla st '27 
The Shattercd Alliance 

• 27 
Frogger '2J 

Bug Attack 
• 2. 

Gor! $27 
Canyon Clrmber , 2. Miner 204gel • 3' 
Shoot 109 Ar cade , 2. Protectol II '2J Pacilic Coast HIgl"lway , 2. Shamus , 23 
Clo wns (I. Balloons , 2. SubrnarlllC Commander 'J< 
Ghost Hunler , 23 Jumbo Jet S 34 
PrcpplC '20 Band its , 23 

••• SPECIALS OF THE MONTH ••• 
ELEPHANT DISKS IBOX) . . . . .............. $ 22 
HAYES SMARTMODEM .................. . $209 
MOSAIC 32K RAM . .... . .... .. . . •. . ... $ 99 
RAM DISK 1128K) . . .. . . . .... . . .. . .. . • ... . . $429 
AMDEK COLOR I MONITOR . . . ... . . . •.... .. ..... $309 
PERCOM DOUBLE DENSITY DRIVE . . . . . . . . • . . $639 
NEC 8023A PRINTER . . $479 
BASIC A + ... .. ..... . ....... . ... . .. .. . ..... $ 59 
FLIP N' SORT DISKETTE BOX ...... .... ... .. ...•...... $ 21 

(Holds 50 Diskettes) 
FLlP·SORT CARTRIDGE BOX . . . . . . $ 21 

(Holds 10 Atari Computer Cartridges) 
AXIOM GP·100 GRAPHICS PRINTER . 
AXIOM IMp·4 GRAPHICS PRINTER . 
MOSAIC 64K RAM . .. ....... . 
BIT 80 COLUMN BOARD 
ALL APX SOFTWARE 

. . . . $299 
. . $499 

. ...... $179 
. $289 

. 15% TO 20% OFF 

Computer Outlet 
Park Place - Upper Level 

1095 E. Twai n - (702) 796·0296 
Las Vegas. Nevada 89 109 

C~I)e:OI I 800.634.6766 or~~I~ine 
Order Inquiries (702) 796·5523 
We ac cep t Major Credit Cards 

Mon.· Fri . 8 A.M .·6 P. M. 
Sa t. 9 A.M.·5 P. M. 

Dealer Inquiries Invited 

NEW 
Atari 

Automated Simulations 
Upper Reaches 01 Apshai (D. C) ..... S 15 
Curseoi Ra(D.C! ................ $ IS 
King Arthur'S Heir (0 ) . $ 20 
Escapc I rom Vulcan's Isle (D) ...... . $ 20 
Crypt of the Undead (D) . . . . $ 20 
The Nigh tmare (OJ . ... ... . ... . ... . $ 20 
Danger in Orindisli (D. CI .. . ..... . $ 15 
Armor Assault (01 . ... ... . . ..... . . $ 27 
Monster Maze ICT) ............... S 27 
Alien Gardcn (Cn .... $ 27 
Plattcrmania(CT) ................ $ 27 

Broderbund 
Oa~id's Midn jgh t Magic{O) . .. ..... $ 23 
Track AlIacK (D) . . ... ... .. . .... . $ 20 
Star Blazcr (0 ) ..... . ...... .. .... . $ 22 
Choplill er (D) . . ...... $ 23 
Deadly Sccrc ts (D) . . $ 23 
Stert ar Shu tt le (D. C) . . $ 20 
Genet ic Drill (D. C) .. $ 20 
Labyrintt1(O. C) . . ......... $ 20 
Serpln tine (D) . . S 23 
Sea Fox (0 ) . .. ... . $ 20 

Datasoft 
Spert Wizard (D) . . ....... $ 53 
Sands 0 1 Egypt (D) . . . $ 27 
O'Allcy's Mine(O. C) .............. $ 23 
Roscn's Brigade (D. C) .. .. $ 23 
Fathoms Folt h (0) . • •... S 23 

Gebelli 
Doc tor Goodcodc's Cavern (D) 
Fllebird (Cn ... 
Embargo (eT) .. 

... . . $ 20 
. $ 34 

. ... $ 34 

Innovative Design 
Pool 400 ICT) .. .. .. .. .. . ....... .. S 27 
Speedway Blast (CT) ...... . ...... . $ 27 

JV Software 
Ghost Encountcrs(O. C) . . ... $ 20 

K·Byte 
K·razyKd1\crs(CTj ......... $ 34 
K·Star Patrol (CT) ............... . $ 34 
K·Razy Anl iks (CT) ...............• $ 34 

l & S Computerware 
Crossword Magic (OJ ....... ... .... $ 34 

lightning Software 
MastcrType . . $ 27 

On·line 
Frogger(O) . ' ............ •. S 23 
Ulysscs and The Golden Fleece (0) .. $ 23 
Ultima 1(0) ...................... $ 27 
Ult ima JI (0 ) . . ............. $ 39 

Roklan Corp . 
God .................. (0) $27. (Cn $30 
Wizard 0 1 Wor ... .. ... .. (D) $27. (Cn S30 
An ti Sub PallOl ........ . (0) S20. (C) $15 

Cyborg (D) . 
Gold RUSh (0 ) . 

Sentient 

Sirius 

. ...... $ 23 
. ..... $ 23 

Space Eggs (D) . . ...... .. . .. .. . ... $ 20 
Sneakers (D) ..... . ... .. .. . ...... . $ 20 
Cyclod (D) ............ . . ..... .. .. $ 20 
Snake Byte (0) . • ...... $ 20 
Bandits (D) ..... .... .. .. ........ $ 23 
WayOuqD) ....... S 27 
Fast EddyICT) . . .. . ... $ 20 
Deadly Duck leT) . . .. . ... S 20 
Wor(d War I (CT) ... . ........ .... .. $ 23 
Beanie Bopper (Cn . . ... $ 23 

Strategic Simulations 
BattleoIShiloh(O. C) ........... $ 27 
Tigers in tne Snow (D. C) ... ... .. ... $ 27 
The Cosmic BalancelO) ...... . ... $ 27 

Big Five Software 
Miner 204ger (CT). . .. ..... ...... $ 34 

Bram Inc. 
Atl ac k a t EP·CYG·4 ... ... . (0) $22, (C) $20 



NEW

ATARI

Odesta Corporation

ChessiD) S 45

Checkers(D).. $ 34

OcIin(D) S 34

Spectravision

Nexar(CT) S 24

Cave In (CT) S 27

Number CruncH(CT) S 27

Reaganomics (CT) S 27

Spinnaker

Snooper Troops «i (D) S 30

Snooper Troops «2(D) S 30

Siory Machine (D) $ 23

Face Maker ID) S 23

Swifty Software
Haunted Hill (D)S20.(C)S 17

Trivia Trek (D) S 20

Datalink(D) S 27

Space Shuttle (D) S 20

Jerry White's Music Lessons (D. C) . . $ 20

Swifty Tach Master (D)520.(CIS 17

Synapse

Projector II (D) $23. (CT) $ 29

Chicken (D)S23.(CT)S 29

Slime (D)S23.(CT)S 29

Shamus (O)S23.(CT)S 29

Pickmck Paranoia .. (D)S23. (CT) S 29

Claim Jumper (D)S23, (CT)J 25

Acocalypse(D. C) S 23

Raptillian(D.C) $ 23

Tronix

Kid Grid (D,C) S 20

Milliken Publishing

Aliencounler(Face Flash (D. C) S 26

The Jar Game/Chaos (D. C) S 26

Gulp/Arrow Graphics |D. C) S 26

Golf Classic/Compubar S 26

Frenzy'FlipFloplD, C) S 26

Bait ling Bugs/Concentration (D.C). .S 26

Thorn EMI

Submarine Commander (CT) ... .S 34

Jumbo Jet Pilot (CT) S 34

Soccer (CT) $ 34

KickbackfCT) . . .$ 34

Darts(C) . .$ 22

Snooker and Billiards(C) . . . . .$ 22

Pool(C) $22

Dominoes and Cribbage |C) . . . . S 22

Humply Dumpty and Jack and

Jill(C) S 22

Hickory Dickory Dock and Baa

Baa Black Sheep |C) $22

British Heritage Jigsaw

Pu«ies(C) $ 22

European SceneJtgsaw Puzzles (C) .S 22
OwanandBullandCow(C) .. S 22

Avalon Hill

Andromeda Conquest . . ,(D)S16, |C] $ 13

GFS Sorceress (D)S23.(C|$ 21

VC(D) -.. $ 17

Legionnaire (Ci $ 23

Datamost
Pig Pen (D) S 20

Infocom
Siarcross(D| S 27

Zork III (D) .... .. $ 27

In-Home Software
TheGuardiano'Gorm . . .(D)S23.(C)S 20
Sentinel I (O)S23.[C)S 20

Baseball. . .(D)S23.(C)$ 20

FRIENDLY SERVICE

E VIC 20

NEW
Creative Software

Black Hole (CT) S 36

Trashman (CT) S 36

Astroblitz (CT| S 36

Cily Bomber & Minefield (CT) ,S 20

Apple Panic (CT) S 36

Choplifter (CT) S 36

Serpentine (CT) S 36

Videomama (CT) S 36

Terraguard(CT) S 36

Thorn EMI
River Rescue (CT)

VIC Music Composer CT)

.S 29

".S 29

Automated Simulations
Rescue at Rigel (C) S 20

Ricochet (C) S 15

Monslei Maze(CT! S 27

Sword of Fargoal $ 27

Spectravision

Cave In (CT) S 27

Number Crunch (CT) S 27

Reaganomics (CT) S 27

Tronix

Galactic BlitziCi S 17

Swarm (C) S 20

Sidewinder (C) S 20

HES Software

VIC Forth (CT) $ 45

HES Mon |CT) S 29

Tuille Graphics ICT) .. $ 29

HESWnter(CT) S 29

Aggressor (CT) S 29

Shamus(CT) S 29

Protector (CT) S 33

Synthesound (Music Synthesizer)

(CT) ' S 49

Skier |C) S 15

MazeolMikor(C) S 15

TankWars(C) $ 15

Viclrek(C) $ <5

Pmball(C) $ 13

Simon (C) I '3
Fuel PirateslCl $ 13

Pak Bomber |C) S 13

LaserBhU(C) $ 15

Tank Trap (C) S 15

Concentration (C) $13

Dam Bomber (C). -. , $13

*** SPECIALS OF THE MONTH ***
SLAGH24K MEMORY BOARD -VIC 20 S 145

VERBATIM DISKS (BOX) S 27

HAYES SMARTMODEM 1200 S 519

WICO TRACKBALL $ 49

WICO JOYSTICK $ 23

WICO JOYSTICK DELUXE $ 26

WICO FAMOUS RED BALL JOYSTICK $ 24

CARDCO 6 SLOT EXPANSION MOTHER BOARD S 79

CARDCO 3 SLOT EXPANSION MOTHER BOARD $ 39

CARDRITER LIGHT PEN (VIC 20) $ 29

USI AMBER MONITOR (12") $ 169

KIDSANDTHEVIC(BOOK) $ 18

KIDS AND THE ATARI (BOOK) S 18

IN-HOME'S ATARI 400 KEYBOARD $ 99

Computer Outlet
Park Place — Upper Level

1095 E. Twain - (702) 796-0296

Las Vegas. Nevada 89109

Call Toll qaa fio/i fi'Vfic Order Line
Free OUU-004"0700 Only

Order Inquiries (702) 796-5523

We accept Major Credtt Cards

Mon.-Fri. 8 A.M.-6 P.M.

Sat. 9 A.M.-5 P.M.

Dealer Inquiries Invited

E commodore

VIC 20 $179

VIC 1530 Datasene S 59

VIC 1510 Disk Drive $299

VIC 1525Graphicsprinler S309

VIC 12103KMemoryExpander . ...$ 34

VIC 1110 BK Memory Expander S 52

VIC 1111 16K Memory Expander S 92

VIC 1011 RS232 Terminal Interlace S 43

VIC 1211 Super Expander $52

VIC 1212 Programmers Aid Cartridge $ 45

VIC 1213 Vicmon Machins Language

Monitor .$ 45

VL 102 Introduciion to Basic

Programming S 21

VT 106A Recreation Pack S 45

VT 107 A Home Calculation Pact* . S 45

VT 164 Programmable Character Set $ 12

VIC 1600 VicmoiJem , . S 89

VIC 1311 Joystick S 8

VIC 1312 Game Paddles $ 16

VM Programmers Reference Guidfi S 14

VIC Software

Avenger S 23

SjperslOI S 23
Super Alien S 23

Jupiter Lander $ 23

Draw Poker $ 23

Midnight Drive S 23

Radar Rat Race - .. . S 23

Raid on Fort Knox S 23

Sargonli Chess S 29

Super Smash $23

Cosmic Cruncher I 23

Gorl $ 29

Omega Race -S 29

Money Wars . S 23

Menagerie $ 23

Cosmic Jailbreak $23

Clowns $23

Garden Wars $23

Sea Wolf $ 23

Adventureland $ 29

Pirate Cove S 29

Mission Impossible $29

The Count S 29

VoodooCasile $ 29

The Sky is Falling $ 23

Mole Aitack $ 23

Bingo Speed Maih $23

Home Babysitter $ 23

Visible Solar System $ 23

Personal Finance S 29

United Microwave

Spiders Ol Mars (CT] 5 34

Meteor Hun (CT) S 34

Amok(C) $ 17

Alien Bhlz(C) S 17

Skymath(C) $ 12

Space Divtsion(C) $ 12

Super Hangman (Ci S 14

TheAlien(C) S 17

3D Maze (C) $12

Kosmic Kamikaze (C) S 17

SubChasefC] S 17

Amok(CT) . . .$ 27

Renaissance (CT) . ,S 34

Alien Blitz (CT) $27

Cloud Burst (CT) . . S 27

Satellites and Meteorites (CT} ...$34

Ouiworld(CT) S 3d

The Computer Outlet is an

associate ol The Computer

Learning Center For Chil

dren We are experts in

educational technology and can custom-

tie educational sottware curnculums lor

school districts, individual schools, or lor

the child at home Please contact us

about your software and equipment re-

QUirements and leel tree to Stop by our

school m Las Vegas

We have one ol the world's largest

educational soltware inventories featur

ing our own Computer Learning Center

soltware.

Ten Little Robots I ATARI) $12 95

Pre-School Math (ATARI) ... $19.95

NEW 
ATARI 

Odesta Corporation 
Chess (0) . 
Checkers (D ~. 

Odjn(O). 

.S 45 
.. .... s 34 

. . . S 34 

Spectravision 
Nellar (CT) 
Cave In (CT) •. 
Number CrunCh (CT) . 
Reaganomics (CT) . 

. S 24 
.. . . . ... .. s 27 

.. S 27 
. S 27 

Spinnaker 
Snooper Troops 1/1 (0) .. 
Snooper Troops 112(0) . 
Sl ory Machine (0) . 

. , 30 
.. S 30 
.. 5 23 

Face Maker (0) . .. .. $ 23 

Swifty Software 
Haunted Hill . . . (CIS2o.le)S 17 
Trivia TIcK (0) . . . S 20 
Oatallnk(O) .... S 27 
Space Shuttle (D) . . .. S 20 
Jeffy Wh i te's MUSIC Lessons (D. C) .. S 20 
Sw irly Tach Mas ter . (0 ) 520. (CIS 17 

Synapse 
Projec lor II. 
Chicken . 
Slime . 

· . . . (0) 523. (CT) S 29 
.. (0) 523. (eT) S 29 

.... (D)S23,(CT)S 29 
Shamus •. 
Picknick Paranoia 
Claim Jumper . 
Acocalypse (D. C) 
Rapt ill ian (0, C) . 

· .• , (0) 523, (CT) S 29 
• • (0) 523, (GT) S 29 

· . .. (0) 523. (CT) S 25 
. .. S 23 

.... . .. S 23 

Tronix 
Kid GJld (0, C) . • 20 

Milliken Publishing 
Aliencounter (Face Flash (D. C) ... . $ 26 
TheJarGameIChaosto.C) . . ... $ 26 
GulplArro w Graphics(o. C) $ 26 
Goil ClasslCICompubar $ 26 
FrenzylFllp Flop(o. C) ... . ...... . S 26 
BaWing BugslConcenllation (0, C) .. $ 26 

Thorn EMI 
Subma rine Commander (CT) . 
Jumbo Jel Pilot (CT) . 
Soccer (CT) . 
Kickback (CT) , 
Dans (C) . 
Snooker and Bi lliards (C) 
Pool iC) . 
Dominoes and CJlbbage(C) . 
Humpty Dumpty and Jack and 

JIII(C) 
Hickory Dlckory DOCk and Baa 

Baa Black Sheep (C) , 
BritiSh Her itage Jigsaw 

, $ 34 
, $ 34 
. $ 34 

. , $ 34 
$22 
'22 
$22 
$22 

'22 

. $ 22 

Puzzles (C) . S 22 
European Scene Jigsaw Puzzles (C) .S 22 
Owarl and Bull and Cow (C) . $ 22 

Avalon Hill 
Andromeda Conquest , . . (0) $1 6. (C)$ 13 
GFS Sorcercss , ... (D) $23, (C/ $ 21 
VC(D) . $ 17 
Legionnaire tC) $ 23 

Pig Pcn (D) . 

Si arcross (D) . 
l a rk 111 (0 ) . 

Dalamosl 

Infocom 

In-Home·Software 

S 20 

'27 
. $ 27 

The Guardian of Gorm .. . (DJ $23, (C) $ 20 
Sentlnell . , .... (D) $23.(C/52O 
Baseball . , , ... (D) 523. (C) $ 20 

FRIENDLY SERVICE 
COMMODORE VIC 20 

NEW 
Creative Software 

Black Hole (CT) . , 5 36 
Trashman(CT) . S 36 
ASlrobh tz (CT) . . ... .. .. 536 
City Bomber &. Mi nefield (CT) . .. 5 20 
Apple PaniC (CT) . . . .. . .. 5 36 
Choplil ter(CT) . . ... 536 
Serpen l ine(CT) . .. $ 36 
Videomanla (CT) . 5 36 
TeJlaguard (Cn " .. 5 36 

Thorn EMI 
River Rescue (Cl) .. . . .. . , . _ . 5 29 
VIC Music Composer Cn . . . . . · .5 29 

Automated Simulations 
.. $ 20 

.S 15 

. 5 27 

. 5 27 

Tronix 
Galactic Bti tz (CI . 
SwarmiC) . 
SideWinder (e) . 

HES Software 
VIC Foflh (CT) 
HESM on (cn 
Turtle Graphics (CT) 
HES Wrller(CT) . 
Aggressor (CT) . 
Shamus (CT) . 
Prolector (CT) . 
Synthesound (Mu sic Synthesizer) 

(CT) . 
Skier (C) 
Maze of Mlkor (C) 
Tank Wars tC) . 
VICllek (C) 
Pinball (C) . 
Simon (C) . 

, " 
, 20 

. 5 20 

"5 
,29 
'29 
'29 
'29 
'29 

. S 33 

, " 
, ' 5 , " 
, '5 , " , " 

... $ 13 

Rescue al Rigel IC) .. 
Ricochet (C) . 
Monster Maze (CT) 
Sword a t Fargoal . 

Spectravision 
Cave In (Cl) 

Fuel Pirates (C) . 
Pak Bomber (C) 
Lascr Blitz(C) . 

.. .. ... $ 13 , " 
.5 15 

Number Crunch (CT) , 
ReaganomiCs (CT) .. 

..... $ 27 
.5 27 
. $ 27 

Tank Trap (C) 
Concenualion tC) 
Dam Bomber (C) . 

••• SPECIALS OF THE MONTH ••• 

, " 
'" m 

SLAGH 24K MEMORY BOARD - VIC 20 . . . .. ..... . .. 5 145 
VERBATIM DISKS (BOX) .... 5 27 
HAYES SMARTMODEM 1200 . . ...... ... . .. •... . .. . 5 519 
WICO TRACKBALl. . . . ........... . .. .. ••• • .. . .. 5 49 
WICO JOYSTICK . . . . ... .. . . . 5 23 
WICO JOYSTICK DELUXE . . ................... 5 26 
WICO FAMOUS RED BALL JOYSTICK . . . . . . . . . . .. 5 24 
CARDCO 6 SLOT EXPANSION MOTHER BOARD . .5 79 
CARDCO 3 SLOT EXPANSION MOTHER BOARD ..... . 5 39 
CARD RITER LIGHT PEN (VIC 20) ..... . ... 5 29 
USI AMBER MONITOR (12 ") ...... . . 5 169 
KIDS AND THE VIC (BOOK) . . . . . . . . . •. .. ... 5 18 
KIDS AND THE ATARI (BOOK) . . ........ • •... . . 5 18 
IN·HOME'S ATARI400 KEYBOARD ..... . .......... .. 5 99 

Computer Outlet 
Park Place - Upper Level 

1095 E. Twain - (702) 796-0296 
La s Vegas. Nevada 89109 

Call Toll 
Free 

800.634.6766 Order Line 
Only 

Order Inquiri es (702) 796-5523 
We accept Major Credit Cards 

Mon.-Fri. 8 A.M.-6 P. M. 
Sa t. 9 A.M.-5 P. M. 

Dea ler Inquiries Invi ted 

(:: commodore 

VIC 20 . $179 
VIC 1530 Oatasel1e . . . , $ 59 
VIC 1540 Disk Oli ve . . .. 5299 
VIC 1525 Graph ics printer .$309 
VIC 1210 3K Memory Expander . .. S 34 
VIC 11 10 8K Memory Expander . . $ 52 
VIC 1111 16K MemolY Expander . $ 92 
VIC 1011 RS 232 Termln311nterlace $ 43 
VIC 1211 Super Expander . . $ 52 
VIC 1212 Plogrammers Aid Cart rloge . $ 45 
VIC 1213 Vlcmon Machine Language 

Moni tor . . , ,5 45 
VL 102 Introduction 10 Basic 

Programming . . $ 21 
VT I06A Recrealion Pack . .. $ 45 
VT 107 .\ Home CalCulation Pack $ 45 
VT 164 Programmable Character Sct .S 12 
VIC 1600 VIC modem S 89 
VIC 1311 Joystick .. S 8 
VIC 1312 Game Paddles . .5 16 
VM Programmers Reference Guide .. S 14 

VIC Software 
Avenger 
SupcrslOI , 
Super Allen . 
Jupi ter Lander 
Draw Poker. 
Midnight Drive , 
Radar Ral Race 
Raid on Fort Knox . 
Sargon II Chess 
Super Smash 
Cosmic Cruncher 
Gor! ... 
Omega Race 
Money Wars . 
Menagerie 
Cosmic Jailbreak 
Clowns 
Garden War s 
Sea Wolf . 
Adventureland 
Pllale Cove . 
Mission Impossible . 
The Count . 
VoooooCastle 
Tho Sky IS Failing 
Mole Allack 

, $ 23 
. $ 23 
· S 23 

. .. $ 23 

. .. S 23 
.. $ 23 

, $ 23 
. $ 23 
. $ 29 
. 5 23 
· S 23 
, $ 29 

........... . $ 29 
. .S 23 

. S 23 

. $ 23 
, $ 23 
, $ 23 

.. $ 23 

.. $ 29 
. $ 29 
. $ 29 
.S 29 
'29 

. $ 23 
, $ 23 
. $ 23 
. $ 23 

Bingo Speed Mattl 
Home Babysl\l(!r 
Visible Solar Syslem .. 
Personal Finance 

,. $ 23 
, $ 29 

United Microwave 
Spiders 01 Mars (CT) . , , $ 34 

. $ 34 
. $ 17 
, $ 17 , " 
. $0 12 

Meteor Run (CT) , 
Amok(C) . 
Alien Blitz (C) 
Skymath (C) 
Space QlvisiontC) 
Super Hangman IC) 
The Alien (C) 
3D Maze fC) 
KosmlC Kamikaze (q 
Sub Chase !C) 
Amok(CT) . 
Renaissance (CT) 
Ahen Bhll (CTI 
Cloud Bur ')! (Cn 
Sa l ellites and Meleollles (CT) 
OUl world (eT) 

· $ 14 

S " 
. S 12 

.... $ 17 , " '27 
. $0 34 

' 27 
'27 
, J4 

... $ 34 

;' ", assoCIB le of The Computel (t 
..... , rho Computer QuI/ellS an 

:. : Learnmg Cenlc! For Ch,l· 
.. . . .... drcn We are experts In 

educational technology and can custom· 
Ile educational sol /wa re cUfriculums l or 
school dlstflclS. individual schools. or 10f 
tfle child at home. Please contact us 
about yOUf sol /w are and equipment reo 
quirements and leel I fee 10 stop by our 
School m Las Vegas 

We have one 01 the world 's largest 
educa /lOnal sol/ware mventofles lea/uf' 
mg our own Computer Learnmg Center 
so l/ ware. 

Ten lill ie Robots(ATARt) . 
Pre,SchOol MaTh (ATARI) 

" $12.95 
.. $19:95 



HowTo Type COMPUTERS Programs

Many of the programs which are listed in COMPUTE! contain

special control characters (cursor control, color keys, inverse

video, etc.)- To make it easy to tell exactly what to type when

entering one of these programs into your computer, we have

established the following listing conventions. There is a

separate key for each computer. Refer to the appropriate

tables when you come across an unusual symbol in a program

listing. If you are unsure how to actually enter a control
character, consult your computer's manuals.

Atari 400/800

Characters in inverse video will appear like: OEESE

Enter these characters with the Atari logo key, (A.1.
When you see

(CLEAR}

fUPJ

(DOWN)

(LEFT)

CRIQHT>

{BACK S>

(DELETE!

(INSERT)

(DEL LINE)

fINS LINE>

(TAB)

(CLR TAB)

(BET TAB>

CBELL)

(ESC)

Type

ESC SHIFT <

ESC CTRL -

ESC CTRL -

ESC CTRL +

ESC CTRL *

ESC DELETE

ESC CTRL DELETE

ESC CTRL INSERT

ESC SHIFT DELETE

ESC SHIFT INSERT

ESC TflB

ESC CTRL TAB

ESC SHIFT TAB

ESC CTRL 2

ESC ESC

K Clear Screen

■t Cursor Up

* Cursor Down

* Cursor Left

■♦ Cursor Right

4 Backspace

CJ Delete character

U Insert character

□ Drlete line

□ Insert linu

► TAB key

Q Clear tab

□ Set tab stop

H Ring buzzer

ESCape key

Graphics characters, such as CTRL-T, the ball character • will

appear as the "normal" letter enclosed in braces, e.g. (T .
A series of identical control characters, such as 10 spaces,

three cursor-lefts, or 20 CTRL-R's, will appeal as (10

SPACES), (3I,EFn, (20 Ri, etc. If the character in braces is

in inverse video, that character or characters should be en

tered with the Atari logo key. For example, { pi J means to

enter a reverse-field heart with CTRL-comma, ( 5mf) means to

enter five inverse-video CTRL-U's.

Commodore PET/CBM/VIC
Generally, any PETCBM/VIC program listings will contain

bracketed words which spell out any special characters:

{DOWN ) would mean to press the cursor-down key;

{3DOWN I would mean to press the cursor-down key three

times.

To indicate that a key should be shifted (hold down the

SHIFT key while pressing the other key), the key would be

underlined in our listing. For example, S would mean to

type the S key while holding the shift key. This would result

in the "heart" graphics symbol appearing on your screen.

Some graphics characters are inaccessible from the keyboard

on CBM Business models (32N, 8032).

Sometimes in a program listing, especially within quoted

text when a line runs over info the next line, it is difficult to

tell where the first line ends. How many times should you

type the SPACE bar? In our convention, when a line breaks

in this way, the - symbol shows exactly where it broke. For

example:

100 PRINT "TO START THE GAME "

YOU MAY HIT ANY OF THE KEYS

ON YOUR KEYBOARD.'

shows that the program's author intended for you to type

two spaces after the word GAME.

All Commodore Machines

ClearScreen {CLEAR)

Home Cursor {HOME)

Cursor Up {UP}

Cursor Down { DOWN)

Cursor Right (RIGHT*
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CursorLeft {LEFT}

Insert Character {INST}

Delete Character {DEL}

Reverse Field On [RVS}

Reverse Field Off (OFF}

VIC/CBM 64 Conventions

Set Color To Black {BLK)

Set Color To White {WHT}

SetColorToRed {RED}

Set Color To Cyan {CYN}

SetColorToPurple {PUR}

SetCoIorToGreen {GRN}

Set Color To Blue {BLU}
SetCoIor To Yellow (YEL)
FunctionOne {Fl}

Function Two

Function Three
Function Four

Function Five

Function Si*

Function Seven

Function Eight

tF2}

£F3}

(F4)

{F5}
{F6)

{F7}

{F8 1

Any Non-implemented

Function {NIM}

To enter any color code, hold down CTRL and press the

appropriate color key. Use CTRL-9 for RVS on and CTRL-0
for RVS off.

8032 Fat40Conventions

SetWindowTop { SET TOP} EraseTo Beginning! ERASE BEGl
Set Window Bottom {SET BOT) Erase To End {ERASE END}
ScroIlUp {scr UP} ToggleTab {TGL TAB)
Scroll Down {SCR DOWN} Tab {TAB}

insertLine { INST LINE} Escape Key {ESC)
DeleteLine {DEL LINE}

When you see an underlined character in a PET/CBM/VIC
program listing, you need to hold down SHIFT as you enter

it. Since the VIC-20 and Commodore 64 have fewer keys
than the PET/CBM, some graphics are grouped with other

keys and have to be entered by holding down the Commodore
key. It you see any of the symbols in the left column under
lined in a listing, hold down the Commodore key and enter

the symbol in the right column, just use SHIFT to enter all

other underlined characters.

!

#

5
%

&

\

?

(

)

K

I

T

@
G

M

#

-

F

B

£

SHIFT-£

t

-

=

<

>

/
*

+

0

#

PI

s

z

X

c

V

D

P

N

Q

A

1

2

3

4

5

6

7

8

9

@

1

E

R

W

H

J
L

Y

U

I

SHIFT*

SHIFT +

SHIFT-

Apple II /Apple II Plus
All programs are in Applesoft BASIC, unless otherwise

stated. Control characters are printed as the "normal" char

acter enclosed in brackets, such as t D J for CTRL-D. I lold

down CTRL while pressing the control key. You will not see

the special character on the screen.

TRS-80 Color Computer

No special characters are used, other than lowercase. When

you see letters printed in inverse video (white on black),

press SH1FT-0 to enter the characters, and then press SHIFT-0

again to return to normal uppercase typing.

Texas Instruments 99/4

No special control characters are used. Enter all programs

with the ALPHA lock on (in the down position). Release the

ALPHA lock to enter lowercase text.

Timex TS-1000, Sinclair ZX-81
Study your computer manual carefully to see how to enter

programs. Do not type in the letters for each command,

since your machine features single-keystroke entry of BASIC

commands. You may want to switch to the FAST mode

(where the screen blanks) while entering programs, since

there will be less delay between lines. (If the blanking screen

bothers you, switch to the SLOW mode.)

How To Type COMPUTE!'s Programs 
Many of the programs \vhich are lis ted in COMPUTE! contain 
s pecial control characters (cursor control , color keys, inverse 
video, etc.). To make iteasy to tell exactly \v hat to type when 
ente ring one of these programs into YOUT computer, we have 
es tablished the following listing conventions. There is a 
separate key for each computer. Refer to the ilppropria te 
tables when you cume across an unusua l symbol in it program 
list-ing. If you aTC unsure how to actually ente r a control 
character, consult YOUT compute r's manuals. 

Atari 400/S00 
Cha racters in inverse video will appear like: DC.~IJO'D([ 
Enter these characters with the Atari logo key. { ....... l. 
Wh." you __ 

Type 

(Q..EAR) ESC SHIFT < K CI.ar Scr..o 
e .... > ESC CTRL - '9 CurSOf"" Up 
(DONN) ESC CTRI.. - .. Cur-sor 00t«l 
(LEFT) ESC CTRL + + Cursor Left 
{RIBHT> ESC CTRL • .. CurSOI"" Right 
(BACK S) ESC DELETE • B.cksp.ce 
(DELETE) ESC CTRL DELETE U o.lete ch.r.ct .... 
<INSERT) ESC CTRL INSERT U I n • .,.t ch.,...cte,.. 
(DEL LI NE) ESC SHI FT DELETE D o.lete 1 i n e 
<INS LINE} ESC SHIFT INSERT C Insert 1 ine 
(TAB) ESC TAB ~ TAB key 
(CLR TAB) ESC CTRL TAB a Cl • .,.. t.Ab 
(SET TAB) ESC S HI FT TAB D s.t hb st.op 
(BELL ) ESC CTRL 2 ~ Ring buzzer 
(ESC) ESC ESC ~ ESC.p . key 

Graphics charac ters, s llch as CTRL-T, the ball character . wi ll 
appear as the " normal" letter enclosed in braces, e.g. IT 

A series of identical control cha racte rs, such as "lO spaces, 
three cursor-lefts, or 20 CTRL-R's, wi ll appear as {1O 
SPACES', (3 LEFT J, (20 R I, etc. If the cha racter in braces is 
in inverse video, that characte r or charac te rs shou ld be en­
tered 'with the Atari logo key. Fo r example, I " I means to 
enter a reverse-field hea rt with CTRL-comma, I 5mu means to 
enter five inverse-video CTRL-U's. 

Commodore PET/CBMNIC 
Genera lly, any PET/CUM/V IC program listings will contain 
bracketed words which spell out any special ch<lracters: 
{DOWN I would mean to press the cursor-down key; 
IJDOWN I would mean to press the cursor-down key three 
times. 

To indica te that a key should be slli{tt'd (hold down the 
SHIFT key whi le pressing the other key), the key would be 
underlined in our listing. For example, ~ ",,,ould mean to 
type the S key while holding the shift key. This would result 
in the " hear t" graphics symbol appearing on your screen . 
Some graphics cha racters are inaccessible from the keyboa rd 
on CBM Business models (3 .8032). 

Sometimes in a prog-ram lis ting, especially wi thin quoted 
text when a line runs over into the next line, it is difficult to 
t(, 11 whe re the firs t line ends. How many times should you 
type the SPACE bar? In our convention, when ~ line breaks 
in this way . the - symbol shows exactly where It broke. For 
exa mple: 

100 · PRINT -TO START THE GAME 
YOU MAY HIT ANY OF THE KEYS 
ON YOUR KEYBOARD . -

shows that the program's author intended (or you to type 
two spaces after the word GAME. 

All Commodore Machines 
Clear Screen {CLEARl 
Home Cursor { HOME 1 
Cursor Up {Up} 
Cursor Down { DOWN} 
Cursor Right {RIG HT l 
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Cursor left {LEFT} 
InserlCharacter { INST } 
DeleleCharacler {DELl 
Reverse Field O n {RVS} 
Reverse Field Ort { OFF} 

VICICBM 64 Conventions 
SetColorToBlack {BLK} 
SCi Color To White (WHT) 
Sel Color To Red {RED} 
SetColorToCY.ln {CYN} 
Set ColorTo Purple {PUR} 
SetCoiorToGreen {GRN} 
Set Co torTo Blue {BLU) 
Sel Color To Yellow (YEL) 
Function One {p 1 } 

Funct ion Two t F2} 
Function Three { F 3 } 
Function Four { F 4 } 
Function Five (F5) 
Function Six { F6 } 
Function Seven {F7} 
Function Eight (FB) 
Any Non-implemented 

Function {NIM} 

To enter any color code, hold down CTRL and press the 
appropriate color key. Use CTRL-9 tor RVS on and CTRL-O 
for RVS off. 

80321Fa t40 Conventions 
Set WindowTop {SET TOP} EraseTo8eginning { ERASE BEG} 
Set WindowBottom{ SET BOT} Er.lseToEnd {ERASe END} 
Scroll Up {SCR UP} ToggleTab {TGL TAB } 
Scroll Down {SCR DOWN} Tab {TAB} 
I nse rt line {INST LINE) Escape Key { ESC} 
Delctc Line {DEL LINE} 

When you see an underlined cha racte r in a PET/CI3M/VIC 
program listing. you need 10 hold dUV'lI"l SHIFT as you en te r 
it. Since the VIC-20 and Commodore 6-l have fewer keys 
than the PET/CBM, some graphics are grouped with oiher 
keys and have to be entC'rc~d by holding down the Commodore 
"ey. If you see (lilY of the sy mbols in the left column under­
lined in a listing. hold down the Commodore key Mld enter 
the symbol in the right column. Just use SH 1FT to enter all 
other underlined characters. 

K - " 1 E 
I t PI 2 R 

# T S 3 W 
$ @ Z 4 H 
0/0 G = X 5 J 

M < C 6 L 
& # ) V 7 Y 
\ D 8 U 
; F P 9 I 
? B " N @ SHIFf" 

£ + Q [ SHIFf + 
) SHIFf-£ 0 A J SHIFf -

Apple II / Apple II Plus 
All programs arc in Applcsoft BASIC. unless otherwise 
sta ted. Cont rol cha rclcters are printed as tht.· " normal" cha r­
acter enclosed in brackets, such as t o } for CTRL-D. Hold 
down CTRL while pressing the control key. You will not see 
the special character on the screen. 

TRS-SO Color Computer 
No specia l characters are used. other than lowercase. When 
you sec letters printed in in verse video (white on black), 
press SHIFT-O to enter the characters, and then press SH IFT-O 
again to re turn to normal uppercase typing. 

Texas Instruments 99/4 
No special control characte rs are used . Ent.e ~ a ll programs 
with the ALPHA lock on (in the down pOSItion). Release the 
ALPHA lock to enter lowercase text. 

Timex TS-1000, Sinclclir ZX-S1 
Study your computer manual carefully to see how to enter 
programs. Do not type in the letters for each comma~d, 
si nce your machine features single-keystroke entry 01 BASIC 
commands. You may want to switch to the FAST mo~e 
(where the screen blanks) while entering program~, s1l1ce 
there wi ll be less delay between lines. (If the blankll1g screen 
bothers you, swi tch to the SLOW mode.) 



A Beginner's Guide

To Typing In Programs

What Is A Program?

A computer cannot perform any task by itself.

Like a car without gas, a computer has potential,

but without a program, it isn't going anywhere.

Most of the programs published in COMPUTE! are

written in a computer language called BASIC.

BASIC is easy to learn and is built into most com

puters (on some computers, you have to purchase

an optional BASIC cartridge).

BASIC Programs

Each month, COMPUTE! publishes programs for

many machines. To start out, type in only pro

grams written for your machine, e.g., "TI Version"

if you have a TI-99/4. Later, when you gain ex

perience with you r computer's BASIC, you can

try typing in and converting certain programs

from one computer to yours.

Computers can be picky. Unlike the English

language, which is full of ambiguities, BASIC

usually has only one "right way" of stating some

thing. Every letter, character, or number is signif

icant. A common mistake is substituting a letter

such as "O" for the numeral "0", a lowercase "\"

for the numeral "I", or an uppercase "B" for the

numeral "8". Also, you must enter all punctuation

such as colons and commas just as they appear in

the magazine. Spacing can be important. To be

safe, type in the listings exactly as they appear.

Brackets And Special Characters

The exception to this typing rule is when you see

the curved bracket, such as "{DOWN}". Any

thing within a set of brackets is a special character

or characters that cannot easily be listed on a print

er. When you come across such a special state

ment, refer to the appropriate key for your com

puter. For example, if you have an Atari, refer to

the "Atari" section in "How to Type COMPUTEI's

Programs."

About DATA Statements

Some programs contain a section or sections of

DATA statements. These lines provide informa

tion needed by the program. Some DATA state

ments contain actual programs (called machine

language); others contain graphics codes. These

lines are especially sensitive to errors.

If a single number in any one DATA statement

is mistyped, your machine could "lock up," or

"crash." The keyboard, break key, and RESET (or

STOP) keys may all seem "dead," and the screen

may go blank. Don't panic - no damage is done.

To regain control, you have to turn off your com

puter, then turn it back on. This will erase what

ever program was in memory, so always SAVE a

copy of your program before you RUN it. If your

computer crashes, you can LOAD the program

and look for your mistake.

Sometimes a mistyped DATA statement will

cause an error message when the program is RUN.

The error message may refer to the program line

that READs the data. The error is still in the DATA

statements, though.

Get To Know Your Machine

You should familiarize yourself with your com

puter before attempting to type in a program.

Learn the statements you use to store and retrieve

programs from tape or disk. You'll want to save a

copy of your program, so that you won't have to

type it in every time you want to use it. Learn to

use your machine's editing functions. How do

you change a line if you made a mistake? You can

always retype the line, but you at least need to

know how to backspace. Do you know how to

enter inverse video, lowercase, and control char

acters? It's all explained in your computer's

manuals.

A Quick Review

1) Type in the program a line at a time, in order.

Press RETURN or ENTER at the end of each line.

Use backspace or the back arrow to correct

mistakes.

2) Check the line you've typed against the line in

the magazine. You can check the entire program

again if you get an error when you RUN the

program.

3) Make sure you've entered statements in brac

kets as the appropriate control key (see "How To

Type COMPUTEI's Programs" elsewhere in the

magazine.)

We regret that we are no longer able to respond to

individual inquiries about programs, products, or

services appearing in COMPUTE! due to increasing

publication activity. On those infrequent occasions

when a published program contains a typo, the correc

tion will appear on this page, usually within eight

xveeks. If you have specific questions about items or

programs which you've seen in COMPUTE!, please

send them to Ask The Readers. P.O. Box 5406,

Greensboro, NC 27403.
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A Beginner's Guide 
To Typing In Programs 

What Is A Program? 
A computer cannot perform any task by itself. 
Like a car without gas, a computer has potelltlal, 
but without a program, it isn't going anyw here. 
Most of the programs published in COMPUTE! are 
written in a computer language called BASIC. 
BASIC is easy to learn and is built into most com­
puters (on some computers, you have to purchase 
an optional BASIC cartridge). 

BASIC Programs 
Each month , COMPUTE! publishes programs for 
many machines. To start out, type in ~n ly pro- " 
grams written for your mach me, e.g., TI Version 
if you have a TI-99/4. Later, when you gam ex­
perience with your computer's BASIC, you can 
try typing in and converting certain programs 
from one computer to yours. . 

Computers can be picky. Unlike the Eng"sh 
language, which is full of ambiguities, BASIC 
usually has only one "right way" of stating some­
thing. Every letter, character, or number 15 s/gmf­
icant. A common mistake is substitutlllg a letter 
such as "0" for the numeralI/O", a lowercase "I" 
for the numeral " 1", or an uppercase "B" for the 
numeral "8". Also, you must enter all punctuation 
such as colons and commas just as they appear in 
the magazine. Spacing can be important. To be 
safe, type in the li stings exactly as they appear. 

Brackets And Special Characters 
The exception to this typing rule is when you see 
the curved bracket, such as" {DOWN} ". Any­
thing within a set of brackets is a specia l character 
or characters that cannot easily be listed on a pnnt­
er. When you come across such a special state­
ment, refer to the appropriate key for your com­
puter. For example, if you have an Atari, refer to 
the" Atari" section in "How to Type COMPUTE!'s 
Programs." 

About DATA Statements 
Some programs contain a section or sections of 
DATA statemen ts. These lines provide informa­
tion needed by the program. Some DATA s tate­
ments contain actual programs (called machine 
language); others contain graphics codes. These 
lines are especially sensitive to errors. 

If a single number in anyone DATA sta tement 
is mistyped, your machine could "lock up," or 
"crash." The keyboard, break key, and RESET (or 
STOP) keys may all seem "dead," and the screen 

may go blank. Don't panic - no damage is done. 
To regain control, you have to turn off your com­
puter, then turn it back on. This will erase what­
ever program was in memory, so always SAVE a 
copy of your program before you RUN it. If your 
computer crashes, you can LOAD the program 
and look for your mistake. 

Sometimes a mistyped DATA statement will 
cause an error message when the program is RUN. 
The error message may refer to the program line 
that READs the data. The error is still il1 the DATA 
stntelllellts, though. 

Get To Know Your Machine 
You should familiarize yourself with your com­
puter before attempting to type in a program. 
Learn the s tatements you use to s tore and retrieve 
programs from tape or disk. You'll want to save a 
copy of your program, so that you won't ha ve to 
type it in every time you want to use it. Learn to 
use your machine's edi ting functions. How do 
you change a line if you made a mistake? You can 
always retype the line, but you at least need to 
know how to backspace. Do you know how to 
enter inverse video, lowercase, and con trol char­
acters? It's all explained in your computer's 
manuals. 

A Quick Review 
1) Type in the program a line at a time, in order. 
Press RETURN or ENTER at the end of each line. 
Use backspace or the back arrow to correct 
mistakes. 

2) Check the line you've typed against the line in 
the magazine. You can check the entire program 
aga in if you get an error when you RUN the 
program. 

3) Make sure you've entered statements in brac­
kets as the appropriate control key (see "How To 
Type COMPUTE "s Programs" elsewhere in the 
magazine.) 

We regret that we are 110 /ouger able to respo1ld to 
individual inquiries about programs, products, or 
s(,IlJices appearing ill COMPUTE! due to increasiug 
publication activity. 011 those infrequent occasiolls 
WhCH n published program cOllta ins a typo, the correc­
tion will appear 0/1 this page, usually within eight 
weeks. If you have specific questions about itelUs or 
programs which you've seen in COMPUTE!, please 
send them to Ask The Readers. P.O. Box 5406, 
Greellsboro, NC 27403. 
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A K
ATARI SPECIA

aoo 16K

BQ0 48K - ,

810 DISK DRIVE

635PRINTER

850 INTERFACE

410 RECORDER

THE EDUCATOR KIT

BEAR BOT1

ATARI

Asteroids (Rl

Caverns ol Mars |D)

Centipede |R| .-

Missile Command (R)

Pac Man |R)

Star Raiders (RJ

Super Breakout (R|

Assembler Editor (Rj

Microsoft Basic (D)

AUTOMATED SIMULATION!

Invasion Ofion iCSD)

Temple Oi Apshai (CSD) ...

Datestonesol Ryn (CSD) ...

Rescue ■ Rigel (C&D)

Star Warrior (CSD)

Crush. Crumble. Ch [C4DI .

Ricochet (CSD(

Dragon's Eye |CSD|

Crypt of The llndead (0)

Nightmare (D)

Escape Vulcan's Island (D) .

Curse of Ra [O|

BRODEHBUND

Apple Panic (Dl

Chopiilter |D)

Deadly Secrets 10) '..

Midnight Magic (0)

Star Bla/er (D)

Track Attack (D)

DATASOFT

Basic Compiler (D)

Text Wizard (D)

Canyon Climter (C&D)

ORMeys Mine (C&D)

Rosen s Brigade iCSD|

Pacific Coast Hiway (C&D) .

Shooting Arcade ICSD)

Clowns & Balloons iC&Ol ..

Sands Of Egypt (Dl

Fathoms40(D) ,

TeJetaik (Dl

GEBELLI

Maichracer (CSD)

Andromeda (C&D

Pathfinder (D|

Dr Goodcodes Cavern (Dl

Embargo |R) ',

FirebifO (H> !

Call or write for A

' Many other products no

p)|

I TO

TOLL FREE: 1-800-C

call 916-621-1090 Teims C

wks loclearpe'sonalcheck

cip daii' tJ S ■ ■ ii\ .ill didf

4M54 minimum snipping Cr|
catalu'i iii-t S? oil coupon )
change*anaifat Duatoit
On CM CO H.m 1038j

\l

1

LS
.. S25B.9S

616.95

... 419.95

... 564.95

... 157.95

71.95

. 109.95

3aTT^i
Prices

* SUPER PRICES
PERCOM O/D DRIVE

PERCOM S/D DRIVE

SIGNALMAN MK II -

NEC PRINTER (6023A-C)

MAXELL DISKS (MD-1) .... ..

NEWPORT JOYSTICKS

PARALLEL PRINTER CABLES

OM SOFTWARE PRICES

.... S25 95

27 95

.... 31 95

.... 25 95

3195

.... 3195

.... 2595

4395

64 95

.... S16 95

25.95

14 95

1995

.... 25 95

.... 19 95

1495

1995

1995

1995

1995

.... 14 95

... S19 95

.... 22 95

.... 22.95

.... 32 95

.... 20 95

.... 1995

... S6B95

.... 66 95

.... 20 95

.... 23 95

.... 23.95

.... 20 95

.... 20 95

.... 20.95

.... 26.95

23 95

.... 39 95

... S1995

2295

.... 22 95

19 95

3195

28 95

INFOCOM

Zork 1. li. Ill |D|

Deadline (Dl

Slarcfoss |D| -

I.D.S.

Pool 1 5 (Dl

Poo! 400 (Rj

Speedway Blast |RJ

Survival ol the Fittest )R)

K-BVTE

K-Razy Snootoul (Rl

K-Razy Kriltefs (R)

K-Star Patrol (R)

K-Razy Antiks (R)

ON-LINE

Mission Asteroids ID)

Crosstire iC&D)

JawOreaker iCSD)

Frogger iCSD)

Wizard A Princess (D)

Mouskattack 10)

Ulysses (D)

Threshold (D)

Ultima 1 (Dl

Ultima II (D)

The Ne>t Step (Dl

ROKLAN

Gorl (D)

Wizard ol Wor (D)

Deluxe Invaders (D)

Deluxe invaders iR) .'.

Antisub Palrol (D)

SIHIUS

Bandits (D)

Cyclod |O|

Snake Syte (D)

Sneakers(Dl

Space Eggs ID!

SYNAPSE

Dodgeracer iC&O)

Protector IM CSD)

Nautilus iCSD)

Slime iCSDI

Ciwchen iCSDl

Shamus iC&Dl

Picnic Paranoia (CSDl

Claim Jumper [CAD)

File Manager 800- iD)

Disk Manager iDl

PX, VIC 20 or APPLE Software price

listed 0

MM

S545.95 i i
429.95

. 77.95 :
459.95

28.95

29.95

27.95

S26 95 1 !
.33 95 i
26.95 i

S22 95

26.95

26 95

26 95

S33 95

33 95

33 95

33 95

S16 95

19.95

19.95

22.95

22 95

22 95

22.95

25 95

"25 95

38 95

26 95

526 95

26 95

23 95

26 95

19 95

S22 95 i i
19 9b

19 95 I

19 95 ,

19 95

S2?95

22 95 !

22 95 i

22 95

22 95

22 95

22 95

22 95

64 95

22 95 !

Disk C-Cassette R-Rom Cartridge ;] ||

n n^^©

ORDER CALL OR WRITE

1

38-3830 (ORDfRSONLY) Formfo anOCAresid |; [j
ashier s ai c ctlitipa Chock M O or personal check \i I t

ornankwiro VISA.M Cadd ^surcharge me card»& ] ||

rs Sony no C O D CA rastd add 6°-o ta« Shippi ngadd 1 ii

irqi'1 in Conl 1 US Call tu Ship other areas Send S? for |

ir nput oirt**

juiries wi'ICi

•I.K •■IVllll- C

Inr. phon.'• on order Prices s.ibject to I II

nu- Mfl'l to Oliiomam Consumer Products | ;

A 9'ififiT

CAPUTE!
Modifications Or Corrections To Previous Articles

Supermon 64

To get Jim Butlerlicld's machine language monitor

for the Commodore 64 in the January 1983 issue

to run properly, it is necessary to change the direct

mode command listed on page 164 as POKE 45,232

to POKE 45,235.

Thunderbird

Some additional initialization is required in the

Color Computer version of this game, which ap

peared in the January issue (p. 71). In order to get

1000 points on each new board and 10000 points

with a new reset after the second board, you

should add these two lines:

2011 TY = 0

3035 HIT = 0

Apple Memory Aid

In the article "Apple Machine Language Memory

Aid" in the January issue (p. 160), lines 31, 29, 35,

33, and 51 mentioned in the text should be 310,

290, 350, 330, and 510. In the program listing, line

68 should be deleted.

WAITing On The VIC-20

In the notes in the January 1983 issue (p. 156) on

testing VIC-20 joysticks with the WAIT statement,

the following changes should be made:

LEFT WAIT 37137,16,16

DOWN WAIT 37137,8,8

Atari Simulator

The following changes will allow proper operation

of the +,-,*, and / functions in the Atari version

of the electronic spreadsheet program Tiny Plan,

page 80 of the December 1982 issue.

2310 IF T*="+ " THEN DA<R3,C3>=DA(Rlf

Cl)+DA<R2,C2)

232O IF T*=U- " THEN DA(R3,C3)=Dfi<R1,

C1)-DA(R2,C2)

2330 IF T*="« " THEN DA(R3,C3>=DA(Rl,

Cl)«DA(R2,C2>

2340 IF T*="/ M AND DA(R2,C2><>0 THEN

DA(R3,C3>=DA(R1,C1)/DA(R2,C2)

2350 IF T*="7. " THEN DA ( R3 , C3 ) =DA < R 1 ,

Cl)*DA(R2,C2)/1OO

VIC Hi-Res Graphics

The following correction will clear up some con

fusion concerning the article "Understanding VIC

High Resolution Graphics" which appeared in

the December issue. To make the 8K example
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CAP~UTE! 
Modlflcotlons Or Correcllons To PrevIous Articles 

Supermon 64 
To ge t Jim Butte rfield 's machine la nguage monitor 
for the Commodo re 64 in the January 1983 issue 
to run properly, it is necessary to change the direc t 
mode comma nd lis ted on page 'l 64 as POKE 45,232 
to POKE 45,235. 

Thunderbird 
Some additio nal initia li za tion is required in the 
Color Compute r version of thi s ga me, w hich ap­
pea red in the Ja nua ry issue (p. 71) . In o rde r to ge t 
1000 points on each new boa rd a nd 10000 points 
with a new rese t after the second boa rd , yo u 
shou ld add these two lines: 

2011 TY~O 
3035 HIT~O 

Apple Memory Aid 
In the article" Apple Machine La nguage Memory 
Aid" in the Ja nuary issue (p. ]60), lines 31, 29,35, 
33, and 51 men tio ned in the text should be 3]0, 
290,350,330, a nd 510. In the progra m lis ling, line 
68 shou Id be deleted . 

WAiTing On The VlC-20 
In the notes in the Jan uary 1983 issue (p. 156) on 
testing VIC-20 joysticks with the WAIT slatemc nt, 
the fo ll owing changes should bc made: 

LEFT WAIT 37137,16,J6 
DOWN WAIT 37137,8,8 

Atari Simulator 
The fo ll owing changes will a llow proper opera ti on 
of the + , -, *, a nd / fun cti ons in the Ata ri ve rsion 
of the electronic spreadsheet prog ram Tiny Plan, 
page 80 of the December 1982 issue . 

2310 IF T$~"+ H THEN DA(R3,C3)~DA(Rl, 

Cl)+OACR2 , C2) 
2320 IF TS= " - • THEN DA(R3,C 3 )=DACRl, 

:- Cl)-DACR2,C2) 
2330 IF TS="I ~ H THEN DACR3,C 3):DACRl , 

Cl)IOACR2,C2) 
2340 IF TS=MI M AND DACR2 , C2) <> O THEN 

DACR3,C3)=D A CRl,Cl) / DACR2, C2} 
2350 IF T$="X M THEN DACR3, C3) = DA(Rl, 

Cl)'DACR2,C2)/100 

VIC Hi-Res Graphics 
The fo ll owing correction will clear up some con­
fusion concerning the a rticl e "U nders tanding VIC 
High Resolu tion Graphics" which appea red in 
the Decembe r issue. To make the 8K example 



.Voice Machine Communications Inc.

VOICE INPUT MODULE
for Apple II®

FEATURES
No application programming necessary

Near perfect recognition 9S"t +

Unlimited TOcabtilirv «sin( eighty woriyphrisc subsets

Roci)Rni:es anybody's voice

Mill: !m>:i; ii recognition

Alloui simultaneous input ul voice anil keyboard

APPLICATIONS
The VIM is dcijntd to add voice input

in ANY cKisrinj; Applr II applicaticin

Wind I'roci-ssmR

Data Input jiiii Retrieval

Ed lit alum

Business

Graphics

Induttrul Auuimanrjii

Programnu nj;

Mea"memem. Inspection

and TcMinji

Cuntiol Systems

Cuno and Emit tainme lit

■ Aid tor Handicapped

DESCRIPTION
The VIM converts spoken words to commands or data lor

yout application programs. The Voice Input Module has

unexcelled spoken word recognition accuracy at an un-

matchablc price.

For ordering or information contact;

. VOICE MACHINE COMMUNICATIONS, INC

10522 Covinglun Circle, Villa Park, CA 92667

Phone (7]4| 639-6150

VIM FOR APPLE II CONTAINS:

Voice Input Module Z020C with;

• 16 channel audio spectrum .-[>Kr ■-

- 6803 hij:h speed microcomputer

• KK Byte* ot RAM, 4K Uyto of ROM

Voict Utility Diskette with;
• Vucahulary huildet/etlitoi « Recognition lottwaie

• Prompting vocabulary ininer • Vocabulary tester

Microphone, Users Manual, cables and connectors.

PRICE. (Ml 00 Mj Vin AcupieJ Dcilci Inquiry [anted

Fantastic NEW Programs

for your COMMODORE64=
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fCAPUTE/ (continued)

(Program 2) load correctly, replace the sentence

on page 167 which now reads:

Before typing in or loading this program,

type in the following:

with these corrected instructions:

Type in Program 2 and then SAVE it. Next,

type in the following three POKE commands

and then LOAD your hi-res program.

CalCalc

For those in the age bracket 40-50 who felt left out

when attempting to use this program from the

December 1982 issue (p. 84), the line below should

be added to both the Microsoft and Atari versions.

785 IFAGE>=40ANDAGE<=50THEN CPD=3008:IF SX

THEN CPD=2162

Atari Lister

In the program on page 191 of the January 1983

issue, the GOTO 32710 in lines 32715 and 32725

should be changed to GOTO 32705.

We regret that we arc no longer able to respond to

individual inquiries about programs, products, or

services appearing in COMPUTE! due to increasing

publication activity. On those infrequent occasions

when a published program contains a typo, the correc

tion will appear on this page, usually within eight

weeks. If you have specific questions about items or

programs which you've seen in COMPUTE!, please

send them to Ask The Readers, P.O. Box 5406,

Greensboro, NC 27403.

March 1983 COMPUTE! ?6<P

~ ___ Voice Machine Communications Inc. ___ ___ 
VOICE INPUT MODULE 

for Apple lJ® 

FEATURES 
No apphCillon pm,(r:lmmmj!: ne«.s.ny 
NUl pl!riCCI 1(Ul8muon 98""->-
Unlnnll(d voc:abuiJry u~mJl: ci,lh,y wOId'phr:lSl: <ub50:u 
Rccognl=es 3nybod,,~ V01CC 

DESCRIYfION 

Muln·lin,lual'fCO.lnIUnn 
AIIQW~ ~'m"k:lnt;Uu , lR"ut of nnee Jnd kc~'boo»ld 

APPLICATIONS 
The VIM I ~ dcsi/!ncd 10 add VOIce input 

(0 ANY nisli", Applt II :lp"I;Ul;OO" 

• Wl,lId l'I(IC.('nm,l!. • Pro8r.ammmg 
• !),t:! Input InoJ Rtm~:11 • Mcasu.tmenl, inspeclron 
• EduC:JILon ~nd Tc.'IJRIl 
• Bu~mc~~ • Conuol SyStcm~ 
· ClaphicJ • Games aoJ Enll;Hlmmcm 
· IndlUln~1 AUlomauon • Aid 101 Handiup~ 

VIM FOR APPLE 1\ CONTAINS: 
Voin loput Module 2010C with: 

The VlM roavc"" spobn word. to commands or dala (or 
your application pIO~lms. The Voice Inpur Module has 
unc.xttlJed spoken word n~cognitlon accuracy 31 an un­
matchable price 

• 16 chmncl audIO Ip«trum analyttr 
• 6R03 hl,:h spc:~ nllcnxompllltr 
• RK B~IC$ of RAM,.JK Rytc:.~ of ROM 

Voice Utility OiJkeu e with: 
· V~bulary hllildellc:duOl • Rcc.o,lllllion toftw.ln: 

• 

For ordcr;n« or infonnation contact 
. vOla MACHINE COMMUNICATIONS, INC. 

10522 Covin«ton Circle, Villa Park. CA 92667 
Phone 17 141639-6150 

• Prompun.-: voabulJly lr~fnet · Voeabubry lesleT 

.Microphone. Usen Mlnul~ cables and connectors. 

lound IV IH!m You (<In 
del.JY H'c lone. WIt .. ,,, o. ftlu\t'.1 Or Ch .lngt the 

p,tch Sound gene'~I0'\ '" l"e 'o.m o t ", •• HI'e . 
• "wlooth \.<,u",'e w~vel J .... , wh,'e OOl\e ~'C .1 
~ccn\e<J d ,'ec tly hom vo", ~ ryho.'" 

SPRITE WRITER : A " ml>'~ "'~.nl o t Cf~~I"'9 
IP",e 9.all"'" Spo"tl . '" mo.~at)le . n '9h 
r~sol utlOn l>'OQ,~m"'~"le ob,~CII th.1 un hoe 
miClt "'to ne~rlv any ,h,we W,lh lhe 64 . uD 
to 8 ",tr~rent Spo,'el Cd" I>e CfU l('d ~I movr 
.ble " 9u'el ta . l,muU.ncoui <I 'IUI •• 0" J Ie" . 
,al~C1 !!!.'I~h ___ _ __ _ _ 

t(.~n_ ,cl. . WA 99336 

Ir"" sP ' .. ",,, II",,,,,,,,,,,, 
0"" .. ",."" ,' fl ..... , 1 

15091 183·''l80 o. (5091 183 'J~6t; 

,. 
.····· fRH ······ 

So ......... "' ..... indotdod ........ \'OUt orO • •. 

__ . __ , _ ....... ___ a .... lltu •. r.r ... 

s.~ . w., .. ,_ ,_" ......... _ 0 .... " SJo.H ... 

(CAPUTE! (COl/ IiI/lied) 

(program 2) load correc tly, rep lace the sentence 
on page 167 which no w reads: 

Before ty p ing in or loading this program, 
ty pe in th e fo llowing: 

wi th these co rrected instructions: 

Type in Program 2 and th en SA VE it. Next, 
type in the fo llowi ng three POKE co mmands 
and then LOAD your hi -res p rogra m. 

CalCalc 
For those in the age bracke t 40-50 w ho felt left out 
w hen attempting to li se thi s program from the 
December 1982 issue (p. 84), the line below should 
be added to both the Microsoft and Atari versions. 

SOFTWARE SUPER SAVINGS 

VIC-20 

.. I ... , ... >. • •• "cur.: 
no. ' '''N ..... . . ~ 
.................... 

lO W ..... " .·n ... · .......... . 
... " , ,, . """ ·L' .. . 
... ,.::.". 0.: .. , . " ." •• • • 
• , .... ,=" ... ~~ .... , ' " ... .. : ..... _'" .. ... ,- ,~ , .. 

W • • : • . • , ", ,,, ,, .. ,,' '- "' .... . ~., 

Th. C •• putor (Jr.pr." 
@j(313) 528-1554 

~.Cl.". H8 .... 

' .... ... -
''''" c.t _ 

__ _ ' ..... ~.I __ / COD'. __ 

_ 12.00_. _._._ .... _ ..... 

785 IFAGE>=40ANDAGE<=50THEN CPD=3008:IF SX 
THEN CPD=2162 

Atari Lister 
In the program on page 191 of the January 1983 
issue, the GOTO 32710 in lines 32715 and 32725 
s hould be changed to GOTO 32705. 

We rcgrel fhnt we nre 110 10llgcr able 10 respond to 
illdividunl illquirics about programs, prodllcls, or 
services appenrillg ill COMPUTE! ri ll e to illcreasillg 
publication activity. 0 11 those ':lIfrcCfucllt occasiolls 
whell a published progralll cOlltnillS a typo, the correc­
lioll will appear 01/ tltis page, usually withill eight 
weeks. If you have specific questio lls ahout items or 
programs whicll you 've secll ill COMPUTEt please 
sendiltelllio Ask Tlte Readers, P.O. Box 5406, 
Greensboro, NC 27403. 
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Anadex 8

9500 Nylon

Replacement

Cartridge Ribbons*

AnaOe" '•"' 9500 Nvton ReDlacemenl Cartridges.

manufactured bv AsDen RiODons inc ore no*

available lor delivery

Prices lange from So 75 to $! 300 depending

on the Quantity otderea Colors ore ovoiloDle. Dv

specioi reauesf. lor on additional $2 00 per

ribbon—choose from rea green clue Drown

o' ourrjle

Coll or write lot YOUR FREE CATALOGUE'

Aspen Ribbons. Inc is not affiliated wilh

Anode*. Inc

Aspen Ribbons, Inc. 1 7dd n 55m street
Boulder CO 80301-2796 (303).1<«-<1054

£na User Oroers 800-525-0646

Wholesale Orders B00-525-W66 ieie« 45-0055

ARCADE-STYLE GAME
100% Machine Language—Non-Slop Action

Featuring real-

sc'oiling ana D

player oplion

Avails

PET co

RAM
For ATARI

48K RAM BOARD FOR THE 400
with Lifetime Warranty

• Highest quality available

• Reduces power consumption

• Reduces heal

48K Board 4001 S150

32K Board woo^sooi S 90

16K Board <800< S 60
free shipping anywhere in u s.a.

Intec

peripherals
CORP

906 E. Highland Ave.

San Bernardino. CA 9240')

(714) 881-1533

ATARI 400 BOO .

Write for your

free catalog of

Software

and

Books

for your

PET, VIC

and

Commodore 64

TIS, inc.

Box 921 Dept. C

Los Alamos, NM 87544

UNIQUE&UNUSUAL

ATARP /APPLE
®

SOFTWARE-HARDWARE

You won't believe what the

ATARI & APPLE computers

can do! We handle some of

most EXCITING ATARI-

APPLE related products you

have ever seen!

CALL OR WRITE FOR FREE CATALOGUE

THE PC & J GRAPHICS CO. INC.

P.O. BOX 108 DEER PARK. NY 11729

516-667-8076 iM?

SOFTWARE SUPER SAVINGS

Apple-Atari-IBM

Th» (cmputtr CNprvii >o u. sag

©(313) 528-1554 ''^'c^!!

'.' ■ > (. rt» :■,.■< I.1 -,

PERSONAL PERIPHERAL

PRODUCTS presents:

SPEAKEASY

VIC-20

SPEECH

CARTRIDGE* "'

SOFTWARE ...
Walch ma/or solfware nouses lor pro

ducts which are decoded tor SPEAKEASY

ALSO: BARE BONES BOARDS

16K Ram Expander For VIC 20 Kit $54 95
Assembled & Tesleo S69 95

3 Slot Expansion Board lor VIC-20
Switched and Fused Kit S29 95

Assembled & Tested S39 95
ftDQ S? 00 loul Orfler mncnnQ'111 R^itlHnCi Ado b' S/te*. T.i>

PERSONAL PERIPHERAL PRODUCTS

mmgm P 0 BOX 3423 TZZ\

I 1 FOX VALLEY MALL ^-^
AURORA IL 60505-(312)961-2347

VIC IS 6 'RADEMAR* OF

PROGRAMMING A VIC"20?
Beginner or Expert.

VIC-20

PAL"
Programmers Ads

and Logs

Can Help YOU!

Look wnat you get!

EZ KEY Quick Guide to all keys, pokes. re\*rses.

CHRS. set 1 - set 2

FULL COLOR color combination chad

EZ GRAPH graphics programming aid

LOTS ol tear-out SCREEN LAYOUT forms and

various programming torms arxJ worksheets

BASIC-LY EZ condensed basic dictionary

SOFTWARE & HINTS Log Sheets

TAPE CASSETTE Log Book and MOREI

EVERYTHING YOU NEED FOR

EZ Programming'

Send $9.95 + $1 50 shipping (CA res. add 6% tax)

Check. Money Order - no C.O.D.'s to:

PM PRODUCTS

4455 Torrance Blvd.. #177. Torrance. CA 90503

$1 dealer inqume* invited -ir

IVIC.20 INTERFACING BLUE BOOK
Did you know that your VIC can be used 10 '

£5] control a 99« toy motor so elteclively Ifiat it

is like a precision macnine"1 Or lhal you car

[build an accurate digital thermomeler using1

[ihe VIC and tour parts costing less tranSS
These ana other 18 interfacing projects C

selected lor usefulness ease ol cors,lruction \

and lo* cos! are detailed m trie VIC-20 Inter

lacing Blue Sook, a veritaDle gold mine of prac- j

tical irlormation on how to build a variety of in

terfaces tot your computer

ti Projects include: Conneclmg V\C to yourj

5 stereo. Pickproof digital lock. Capacdance)
meter. Liquid level sensor. Telephone dialer,

Voice output; 8KJ16K RArWROM eipansion;!

128K RAM eipansion; 8-bi! precision DiA, Bbit |

A/D converter; MX-80 interlace and more.

Written Dy a college professor in a friendly I

and informative sty'e. the Blue Book pives you

tfieory o* operation, schematics, program!
listings, parts list, construction hints sndj
sources of materials for each one ol the 20 pro- [

jects.

II you want to get the most out ol your VIC I
I this book is a must. Cost is I14.95(iess than]
75t per proiect'l Price includes postage

rniirrnsignal
OX 12P.O. BOX 12
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IJ Anadex ® 
9500 Nylon 

Replacement 
Cartridge Ribbons' 

Anoce_!.!) 9&10 Nylon Replacement COrlrtoges. 
monutOClurO<l Oy Asoen R.bDOns Inc ore now 
cvcllcble lor cehverv 

PrIces ronge trom So 7510 51300 ocpenCling 
on Ine ovonllry oroereo Corols ore available. Oy 

speclol reQuest. lor on ooou,onoJ S200 Pet' 
Ilooon-cnoose from reo gleen Dlue. Ofown. 
or purple 

Coli 01 Wllte lor VOUR FREE CATALOGUE' 

Asp en Rlooons. Inc IS not 0111110100 wlln 
ArlOClex Inc 

Aspen Ri bbons, Inc . 1700 N 551r'1 S,eet 
80ulaer CO 80301· 27911 (303)44.4.4054 

Eno USef OlOers 8QO.52~064o 
WhOlesale Ofoers 8ro52~99()¢ Ielex 4:>0055 

free catalog of 

Software 
and 

Books 

for you r 
PET. VIC 

and 
Commodore 64 

TIS, inc. 
Box 921 Dept C 
Los Alamos, NM 87544 

~ 
PERSONAL PERIPHERAL 

IJS ~ PRODUCTS presents: 

l!..: r/ SPEAKEASY 

sV~~i~~ ( ==~~f~ 
CARTRIDGE & "VOCAL~~ 

SOFTWARE . . )54.~ 
Wareh ma,Of so f/wale houses fo r pro­
ducts which are decoded 101 SPEAKEASY 

ALSO : 8ARE BONES 8oARoS 
16K Ram Expander For VIC·20 Kit $5495 

Assembleo & Tesleo S6995 

3 Siol EKpanslOn Board to! VIC·20 
SWitched and Fused Kit 529 95 

Assembled & Tested 53995 
AOO ~? 00 IOIAI Orflt! Ii.lROO"a llll At<;oO~nr\ oI.CC 6 ' 5.!le~ T~ , 

PER SO NAL PER IPHERAL PRODUCTS 
~ POBOX 3423 E : 1 
L::.J FOX VALLEY MAll 
AURORA Il60505 ' ,3121961·2347 

VIC 15 A IRA D£MARI( 01 COMIJ OOO RE 
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UNIQUE & UNUSUAL 

IATARI® IAPPLE® I 
SO FTWARE - HAR DWARE 
You won 't believe what the 
ATAR I & APPLE compu ters 
can do! We hand le some of 
most EXCI T ING ATAR I­
APPL E related products you 
have ever seen! 

CALL OR WRITE FOR FREE CATALOGUE 

THE PC & J GRAPHICS CO. INC. 
P.O. BOX 108 DEER PARK. NY 11729 

~ 516-667- 8076 • 
PROGRAMMING A VIC-20? 

Beginner or Expen. 

Programmers Aids 
and LDgs 

~ Can Help YOUI 

Look v.tI3! 'fOU get! 
• EZ KEY QUICk Gude 10 all keys. DOkes. ra.et'SeS. 

CHRS. set 1 - set 2 
• FU U. COLOR cOlor combination chan 
• EZ GRAPH graphICS pl'OQf(lmmu'19 aid 
• LOTS of lear-OUI SCREEN lAYOUT 1000000s and 

vanous prograrTVl'\lng forms and .......ootsheelS 
• BAS/C- l Y EZ condensed baSIC dICtionary 
• SOFTWARE & H INTS Log Sheets 
• TAPE CASSETTE Log Book and MOREt 

EVERYTHING YOU NEED FOR 
EZ PlogIw ••• wogl 

Serd $9.96 + $1 .50 ~ppng lCA res. add 6% ta~ 

Check, Money Order - no C.O.D .·s to: 

PM PRODUCTS 
4455 Torrance Blvd .. It 177. Torrance. CA 90503 

n de.Ie , InQume. Invited n 

RAM 
For ATARI 

48K RAM 80ARD FOR THE 400 
with Li fetime Wa rra nty 

• H ighest qu ality avai lable 
• Reau ces po w er con sumpt Ion 
• Reduces heal 

48K Board 14001 

32K Board " ' 00 /800 1 

16K Board ,6001 

5150 
S 90 
$ 60 

FREE SHIPPING ANYWHERE IN USA 

INTEC 

PERIPHER A LS 

CoRP 
906 E. H ighland Ave. 

Sa n Bern a rdino. CA 9240'" 

!£ (714) 881- 1533 • 

SOFTWARE SUPER SAVINGS 

Apple-Atari-IBM 
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, VIC-20 
VIC'·W.INT"'FA e",Q 8 LUE BOOK 

know tnat your VIC can be used 10 
99¢ toy motor so eHect lvely tnat It 

a preCis ion ma(;nrne? Or tnal you can 
accurate d igital I hermomelel u Sing 

and lour pariS COSllng less Inan S~? 
and Olner 18 Inlerl'Clng prolects 

lor uselulness. eilSe ot construct ion 
COSI are del ailed rn I ne VIC 20 Inler· 

I Book. a ver itab le gold mine 01 prac· 
on now to bUi ld a va llel y 01 rn· 

,<.co ....... r your computer 
include: ConneClrng VIC 10 your 

Plckproot digita l lock. CapaCIlance 
I L'QUid level sensor. Tetephone d ia ler. 

oulpul; 8K116K RA M/ROM e. panSlon; 
UPlnllon. B·brt preciSion O/A. 8-b;I 

M X·80 Intel/ICe Ind mOle 
protessor rn I t"endly 

Ine Blue BOO k gives you 
scnem"IrCS. orooram 

DarlS 1 51 . con 511uc100n n,I'l'5 and 
o t marella ls tor eacn o l'le 01 Ine 20 pro-

D ept C 

your VIC 
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Maxell

Diskettes

The floppy disks that meet

or exceed every standard

of quality. Dealer inquiries

invited.

Call Toll Free s
1-800-237-8931.

In Florida, call

813-577-2794. J

V
Tech* Data Corporation

3251 Tech Drive North

St. Petersburg. FL 33702

VIC-ED
We are dedicated to supporting the VIC-20 and 64.

Write lor a FREE CATALOG containing all our products

NEW ITEMS.'

i;M;l'l'/7IiTT^B . !
UPA-20 Standard Centronics Cable $19.95

Driver Listing Included!

UCA-20 Universal Cassette Cable S19.95

Use any cassette machine!

16K RAM/ROM Board Jumpered for any 8K block

Socketed Board with support chips $18.95

Populated with 8K $49.95

Populated with 16K S79.9S

2732 EPROMs for RAM/ROM Board @ $7.50

3 Slot Memory Port Expander $14.95

SOFTWARE
WORDWIZ for the Unexpanded VIC-20.. .$14.95

A nice small Word Processor

Mailing List requires 8K minimum S14.95

Sorts, selects, and prints labels

i=FREE DISASSEMBLER PROGRAM=^=
when you send for our FREE CATALOG. Please specify

make and model computer with your request.

WORLD ELECTRONICS
177 27th Street

Brooklyn, N.Y. 11232

A Division o! World International Trading Corp.

A FLIGHT SIMULATOR GAME FOR THE

COMMODORE 64* COMPUTER. CAS

SETTE OR DISK. $9500

A FLIGHT SIMULATOR GAME FOR THE

COMMODORE VIC-20* COMPUTER

CASSETTE OR DISK REQUIRES 8K

EXPANSION %A g00

£u£Jt 709 WILSHIRE DRIVE

MT PROSPECT IL 60056

312/394-5165

f COMMCOOS£ flu SI -iSS MACHINES

ATARI® 810
DISK DRIVE ADJUSTMENT KIT

It takes more than a speed adjustment to

properly sel up an Atari1 810 Disk Drive.

DO IT RIGHT

I— STARTER KIT $29.00 —|

Test Disk - Cleaner - Tools

Special Oil - Swabs and

Complete Instructions

- REPLACEMENT KIT $6.95 —

Cleaner - Special Oil - Swabs

The Programmers Workshop

i 5230 Clark Ave.. Suite 23

! Lakewood.CA 90712

Phone (213) 804-1475
3I' is a legistewJ trademark ol Wamei Communications

EXPANDER

for VIC: 20

""'5 SLOTS*""

Use VIC MON, 8K Memory,

16 K Memory,

SUPEREXPANDER,

PROGRAMMERS' AID,

Other I/O Devices

$55.00

"NOT FOR"

MULTIPLE ROM GAMES

Ferris Associates
P.O. Box 68421

Indianapolis, IN 46268

(317)297-0842

Dealer Inquiries Invited

Master Card & VISA accepted.

SOFTWARE FOR

COMMODORE
for 64 & VIC:

the Staff: Polyphonic Music Editor &

generator. Enter up to 93 measures of 3

part harmony on easy to use graphic dis

play. Specify disk or cassette. S19.95 for

64, $14.95 for VIC (requires rriin. 3K exp)

for CBM Pet, 4000 & 8000 series:

Superscript Word Processor by

Precision Software Ltd. Beats anything

on the market. $249.00

Check or Visa, MasterCard accepted

PROFESSIONAL MICRO SERVICE

100 W. 22nd St., Baltimore, Md. 21218

301-366-0010

Dealer inquiries invited.

VIC-20

SNAKMAN $19-95

Uus: like your favorite arcade gamei

TUNNEL PATROL 512.95

lArcaaegame'

HOME INVENTORY $12.95

TAPEWORM $12.95

i Keep track of vour records 5 tapes)

TICKERTAPE $16.95

'Maintain profile of investments'

HOME BUDGET $12.95

iProfile personal income)

EMBASSY

COMPUTER PRODUCTS
P.O. BOX 88

Little Neck, N.Y. 11363
Check or money order. No COD's. N.Y. Resi

dents add 8.25V, sales tax. Add. Si .50 for
postage and handling.

— DEALER INOUIRIES INVITED —

— PROGRAMMERS WANTED —

Intelligent Software

for Commodore Computers
At last, an affordable electronic spread

sheet. Copycalc turns your video screen into

a window on a matrix of numbers. Cursor
around the matrix, enter numbers; the totals
reflect the changes. You can save the matrix

to disk or tape, or print it on your printer. For
$20 ($15 with another program), this program
can Justify the cost of your Commodore. Re
quires 6k; version available for standard VIC.
Word Processor Plus was not designed to

demonstrate what computers are capable of
doing, to be an expensive toy, or to instill awe
or fear or even admiration into its user; W/P+
was designed solely to facilitate correspon
dence, for a wide range of personal and busi
ness uses, quickly ana easily, with a minimum
of training and frustration on the part of its
user, and at the least possible cost, both in
hardware and software. The most thoroughly
tested, useable word processor available at
anywhere near the price, for all the Commo
dore computers (R8-232C version available for
VIC and 64); $25 {10k RAM. printer req'd.).
Upgrades for old W/P copies (below V3.9) $15.

Prices include documentation and ship
ping; Calif, residents add 6%. Please specify
hardware configuration when ordering. Other
programs available (sorry, no games).

William Robbins, Box 3745, San Rafael, CA 94912

TIMEX
SINCLAIR

1000
SINCLAIR ZX81

SOFTWARE

CMl OS WRITE ROR
FREE CATALOG

■■ :■■: ■ ■ ■.

YNQIIMC

14 E. 34th St. NY,NY 10016

212-$85-20e0
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Maxell 
Diskettes 

The floppy disks that meet 
or exceed every standard 
of quality. Dealer inquir ies 
invited. 

Call Toll Free "' 
1-1100-237-8931. 

In Florida. call 
813·577-2794. 

Tech-Data Corporation 
3251 Tech Dnve North 
S!. Pe[er;burg. FL 33702 

ATARI® 810 
DISK DRIVE ADJUSTMENT KIT 

II takes more than a speed adjustment to 
properly set up an Atari ' 810 Disk Drive. 

DO IT AIGHT 

STARTER KIT 529.00 

Test Disk - Cleaner - Tools 
Special Oil· Swabs and 
Complete Instructions 

I" REPLACEMENT KIT $0.95 l 
Cleaner· Special Oil- Swabs 

• CE 
000 

The Programmers Workshop 
5230 Clark Ave., Suite 23 
Lakewood. CA 90712 
Phone (213) 604-1475 

VIC·20 
SNAKMAN .... ............................ $19.95 

UUSt like your faYorlte arcaoe gamel 

TUNNEl PATROL ..................... $12.95 
(Arcade game) 

HOME INVENTORy .... .............. $12 .95 

TAPEWORM .............................. $12.95 
(Keep track o f your re<:ords S. (aDeSI 

TICKERTAPE ............................. $16.95 
(Mamtaln profile Of Investments) 

. HOME BUOGET .................... ... . $12.95 
(Profile oersonalincomei 

EMBASSY 
COMPUTER PRODUCTS 

P.O_ BOx 88 
Little Neck, N.Y. 11363 

Check or money order. No COO·s. N.Y. Resl· 
dents add 8.25% sales talt Add. $1 .SO for 
postage and handling. 

- DEALER INQUIRIES INVITED-
- PROGRAMMERS WANTED-

VIC TfilOet'Tl~ r~ 01 CommooOfe 

EXPANDER 
for VIC: 20 

••••• 5 SLOTS ••••• 
Use VIC MON, 8K Memory, 

16K Memory, 
SUPEREXPANDER, 

PROGRAMMERS' AID , 
Other 1/0 Devices 

$55.00 

··NOT FOR·· 
MULTIPLE ROM GAMES 

Ferris Associates 
P.O. Box 68421 

Indianapolis, IN 46268 
(317) 297-0842 

Dealer Inquiries Invited 
Master Card Ii VISA accepted. 

for Commodore Computers 
At last, an affordable electronic spread· 

sheet. Copycalc turns your video screen Into 
a window on a matrix of numbers. Cursor 
around the matrix, enter numbers; the totals 
reflect the changes. You can save the matrix 
to disk or tape, or print it on your printer. For 
$20 \$15 with another program), this program 
can ustlfy the cost of your Commodore. Re· 
quires 6k; version available for standard VIC. 

Word Processor Plus was not designed to 
demonstrate what computers are capable of 
dOing, to be an expensive toy, or to instill awe 
or fear or even admiration into its user. WIP + 
was designed solely to facilitate cor;espon· 
dence, for a wide range of personal and busi­
ness uses, quickly and easily, with a minimum 
of training and frustration on the part of Its 
user, and at the least possible cost , both In 
hardware and software. The most thoroughly 
tested, useable word processor available at 
anywhere near the price, for all the Commo­
dore computers (R8-232C version available for 
VIC and 64); $2'5 (10k RAM printer req'd.). 
Upgrades .tor old W/P copies (below V3.9) $15. 

Prices Include documentation and ship­
ping; Calif. residents add 6%. Please specify 
hc:ac.;ragW,raa;;riSe configuration when ordering. Other 
~I avairable (sorry, no games). 

I San CA 84912 

A FLIGHT SIMULATOR GAME FOR THE 
COMMODORE V1C-20· COMPUTER. 
CASSEnE OR DISK. REQUIRES 8K 
EXPANSION $1800 

"'II~ * 700 WILSHIRE DRIVE 
- _II MT PI!OSPECT. [l60056 

&8rIWARI 31~/394-5165 

SOFTWARE FOR 

the Staff : Polyphonic Music Editor & 
generator. Enter up to 93 measures of 3 
part harmony on easy to use graphic dis­
play. Specify disk or cassette. $19.95 for 
64, $14.95 lor VIC (requires m in. 3K exp) 
for CBM Pet, 4000 & 8000 series: 
Superscript Word Processor by 
Precis ion Software Lid. Beats anything 
on the market. $249.00 

Check or Visa, MasterCard accepted 

PROFESStONAL MICRO SERVICE 

l00W. 22nd St., Baltimore, Md. 21218 

301-366-0010 

Dealer inquiries invited. 
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Introduce A Friend To COMPUTE!

Save $ 10.00 Off The Newsstand Price

One year, 12 issue subscriptions your name

are $20.00 in the U.S., S25.00 (U.S. address
funds) in Canada.

PLEASE PRINT.

Please charge my
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STATE ZIP
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Please accept my application for trial membership

and send me the MICROCOMPUTING LIBRARY
{11000) billing me only $2.95. I agree to purchase at

least three additional Selections or Alternates over
the next 12 months. Savings range up to 30% and
occasionally even more. My membership is cancel-

able any time after I buy these three books. A shipping

and handling charge is added to all shipments.

No-Risk Guarantee: If you are not satisfied—tor any

reason-you may return the MICROCOMPUTING

LIBRARY within 10 days and your membership will be

canceled and you will owe nothing

Name

Name of firm.

(il you wan! subscription sent to your office)

Address

City_

ZipState
(Offer good in Continental US and Canada only. Prices
slighlly higher in Canada.)

Which make/model small

computer do you use?
(optional)

Compute 3/83
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Please accept my application for trial membership

and send me the MICROCOMPUTING LIBRARY

(11000) billing me only $2.95. I agree to purchase at

least three additional Selections or Alternates over

the next 12 months. Savings range up to 30% and

occasionally even more. My membership is cancel-

able anytime after I buy these three books. A shipping

and handling charge is added to all shipments.
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canceled and you will owe nothing.
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City.

State ■ Zip.
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Please accept my application for trial membership 
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least three additional Selections or Alternates over 
the next 12 months. Savings range up to 30% and 
occasionally even more. My membership is cancel ­
able any t ime after I buy these three books. A shipping 
and handling charge is added to all shipments. 

No-Risk Guarantee: If you are not satisl ied-for any 
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THE LEADINGEDGE IN PRINTERS
ONE GREAT LINE. ONE GREAT WARRANTY

Finally, there's one full family of printers that covers every business or word processing application-

all from C. Itoh, a company known for packing more product into less price; and all distributed
exclusively by Leading Edge, a company known for searching out and providing that very thing.

Which means that one call to one source can get you any printer, any time you need it. for any purpose.

All backed by a full years" warranty from Leading Edge. (Try that on any other line of printers.)

THE PRO'S.
The Prowriters: business printers—and more. The "more" is a dot-matrix process with more dots. It gives you denser.

correspondence quality copy (as opposed to business quality copy, which looks like a bad job of spray-painting).
Prowriter: 120 cps. 80 columns dot matrix compressable to 136.10" carriage. Parallel or serial interface.

Prowriter 2: Same as Prowriter, except 15" carriage allows full 136 columns in normal print mode.

Parallel or serial interface.

■■"■■'.

■-■■■"-."
HP

PROWRITER2

HI
PROWRTTER

m

THE STAR.
The Starwriter F-10. In short (or more precisely, in a sleek 6" high, 30-pound unit), it gives you more

of just about everything-except bulk and noise-than any other printer in its price range. It's a 40 cps letter-quality
daisy-wheel with a bunch of built-in functions to simplify and speed up word processing.

It plugs'into almost any micro on the market, serial or parallel.
-■■■ '■■■-"-- ■ ■ •-

- - - . - V

SmA/RITERF-TO

i2fli^l^B

THE MASTER.
The Printmaster F-10. Does all the same good stuff as the Starwriter except, at 55 cps, the Master does it faster.

-..-. --.-.-■ . -

SHI PRINTMASTER HO

:■>.■;■,

":: ■"-'■■

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street. Canton, Massachusetts 02021.
Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617} 828-8150. Telex 951-624.

_. 

- - -.... 



I 77 HOME IS THE LAST PLACE
YOU SHOULD LEARN ABOUTA

HOME COMPUTER.
pi

WANT TO LEARN SOMETHING

ABOUT HOME COMPUTERS?

HERE, IT'S FREE.

AT HOME, IT COULD COST YOU

No one expects you to know

everything about a home

computer before you

buy it. A fact

which is not

lost on

our

competitors have skimped. Use your

sense of touch in the store.

You'll feel the VIC 20's su
periority immediately. It feels

a lot more expensive than

it is.

If these two senses don't

convince you that the VIC 20

offers more for the money than
anyother home computer, simply rely

on common sense.

NOW THAT YOU KNOW HOW EASY

A COMMODORE HOME

COMPUTER IS TO OWN, FIND
OUT HOW EASY IT ISTO EXPAND,

One thing about home com

puters that you're bound to discover at

home is that, once you learn what they

can do, you'll want them to do more and

more. To do this, you may need acces

sories called peripherals. These let you

competition.

They know

that an impressively low price can

divert your attention from some depress-

ingly cheap features. So that you won't

know what you may be missing with

their home computer until after it's been

in your home for a while.

At which point, naturally, it'll cost

you to change your mind.

IT'S EASY TO TELL THE DIFFERENCE.

Fortunately, you don't have to be

a computer engineer to tell

what makes the

Commodore

VIC 20™ su

perior to the

competition.

All you have to

do is take advan

tage of three of your

five senses.

Use your sense of

vision and read this comparison

chart. You can see in black and

white where two of our major

early to start planning to

add peripherals. If that's wha;

you think,you're once again playing

right into the hands of our competitors.
Because once they've gotten you to

buy their home computer, for what

seems to be a reasonable price, they

have you hooked on their system.

The costs of which, if you'll examine

the chart below, can really start getting

unreasonable. For example, while these

computers may seem to be close to the

same price to start, an expanded system

EXPANSION COSTS

BASIC

Peripheral
Expansion System

Disk Drive

Disk Controller Card

Modem

Modem Interface

1 \J IML

VIC 20- or
COMMODORE 64 "

Included

Not
Necessary

$399.00

Included

109.95

included

$508.95

TJ99/4A'

Included

$249.95

399.95

249.95

224.95

174.95

$1299.75

ATARI 400'

$59.95

Not
Necessary

599.95

Included

199.95

219.95

$1079,80
"/a"usurer's suggesied iisi prices Prices per Tl June-Deceit
Alan a- ces effective July 1. 1932 Suggesied Retai °->ce List

get more out of a home computer by

letting you put more into it.

They include items like cassette

recorders and disk drives to input data,

modems for telecomputing and printers.

And all VIC 20 peripherals are fully com
patible with the powerful Commodore

64™ personal computer.

PLAN AHEAD,

When you start looking at your first

home computer, you may think it's too

can cost you twice as much with Tl or

Atari as with the Commodore VIC 20 or

Commodore 64.

THINK OF IT AS BUYING A TOASTER.

It's easy to fill up a computer ad

with RAM's and ROM's, numbers and

technical jargon. But when it comes right

COMPUTER FEATURES

Typewriter Keys

Typewriter Feel

Color Control Keys

Graphics on Keys

Reverse Letters

Programmable Function Keys

Works with TV or Monitor

True Lower Case Letters

DISK FEATURES

Capacity

VIC 20

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

170K

Tl 99/4A

Yes

No

No

No

No

No

Yes

No

90K

ATARI 400

No

No

No

No

Yes

No

No

Yes

88K

down to it, buying a home computer is

just like buying anything else, it's impor

tant to know just what you're getting

for your hard-earned money.

And we hope we've accomplished

that here by telling you about the cost of

expanding your Commodore VIC 20

or Commodore 64 computer.

t commodore

COMPUTER
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The costs of which. if you'll examine 
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computers may seem to be close to the 
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get more out of a home computer by 
letting you put more into it. 

They include items like cassette 
recorders and disk drives to input data, 
modems for telecomputing and printers. 
And all VIC 20 peripherals are fully com­
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64'M personal computer. 

PLAN AHEAD. 
When you start looking at your first 

home computer. you may think it's too 
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