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And it has a practical use too.

Examine Program 1 now. The first part shows

the "equates" for the program. These equates

give names or labels to the various internal ad

dresses that are used by the program. For example,

NOKEYS stands for location $C6, and this location

always contains the number of keystrokes stored

in the keyboard buffer. IRQVEC stands for the

IRQ vector stored in RAM (Random Access Mem

ory). And so it goes for all of the labels. Each stands

fora location, and usually the label suggests the

meaning of the location in question.

The IRQ Routine
The escape key initialization occurs next. A new

vector is stuffed into RAM, and this vector directs

the computer to always jump to the start of the

new IRQ routine. This routine occurs next in the

system. For the Commodore 64, IRQRTN is $EA31
instead of SEABF.

Since there are now countless memory pack

ages available for the VIC-20, some consideration

must be given to finding a convenient location for

the program. As mentioned, you might wish to

assemble your own version. Most users, however,
will want to use the BASIC loader in Program 2.

This loader will put the program into the top of

memory, wherever that might be. Thus, it works

for all VIC-20's with any amount of extra memory

(if any). For the Commodore 64, a minor change

must be made to reflect the different value for

IRQRTN, Line 230 should read:

230 DATA168,104,170,104,76,49,234

Make An Escape

listing. As this is the heart of the whole program, To prepare a copy of this program for use, follow

let's examine it in greater detail. these steps:

The first thing that happens here is that all of 1. Type in Program 2. If you have a Commo-
the registers are saved tempo

rarily. Next, the last key de

pressed is examined. If it wasn't

the British pound symbol (which

is used for the escape key), then

the registers are restored and

the normal IRQ is finished. But

if it is the desired key, then a

zero is stored in three important

locations. These are CMODE,

REVERS, and NOINST. Stuffing

a zero in CMODE turns off the

quote mode, a zero in REVERS

turns off the reverse screen mode,

and a zero in NOINST nulls out

the number of inserts pending.

Turning off these three locations

allows you to escape from all

of the "offending" modes.

Blanking The Pound
Recall that a British pound sym

bol has been printed to the

screen. A true escape key

shouldn't print anything; it

should simply "escape." So the

next block of code deposits a

blank on top of the British pound

character and backs the cursor

up one space. The net effect is

that no residual character is

printed. So a true escape key has

been implemented.

Before going on to the rest

of the normal IRQ routine (called

IRQRTN in Program 1), the reg

isters are restored. We have kept

the new routine transparent to

the normal VIC-20 operating
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Program

0000

0000

0000

0000

oooo

0000

0000

oooo

oooo

oooo

oooo

1000

1001

1OO3

1005

1O08

100B

100C

1OOD

I0OD

100E

100F

1010

1011

1012

1014

1016

1018

I01A

101C

101E

102O

1021

1023

1O25

1026

1028

102A

102C

102F

1030

1031

1032

1033

1034

78

A2

AO

BE

8C

58

60

48

8A

48

98

46

A5

C9

DO

A2

86

86

86

ES

86

A4

88

A9

91

A9

SD

68

A8

68

AA

68

4C

OD

10

14

15

D7

5C

17

00

D4

C7

D8

C6

D3

20

Dl

9D

77

BF

1: Disassembly Of VIC Version

03

03

02

NOKEYS

REVERS

ROW

COLUMN

CMODE

INKEY

NOINST

KEYBRD

IRQVEC

IRQRTN

5

9

NEWIRQ

MOVEON

EA

= SC6

= *C7

= *D1

= *D3

= *D4

= *D7

= *D8

= *0277

= *0314

= tEABF

SEI

LDX #<NEWIRQ

LDY #>NEWIRQ

STX IRQVEC

STY IRQVEC+I

CLI

RTS

PHA

TXA

PHA

TYA

PHA

LDA INKEY

CMP #*5C

BNE MOVEON

LDX #*00

STX CMODE

STX REVERS

STX NOINST

INX

STX NOKEYS

LDY COLUMN

DEY

LDA #«20

STA (R0W),Y

LDA #*9D

STA KEYBRD

PLA

TAY

PLA

TAX

PLA

JMP IRQRTN

;NUMBER OF KEYS IN BUFFER.

;SCREEN REVERSE FLAG.

;CURRENT CURSOR ROW.

;CURRENT CURSOR COLUMN.

;CURSOR M0DE:0=DIRECT.

;last keystroke in.

;NUMBER OF INSERTS PENDING.

;KEYBOARD BUFFER.

;IRQ VECTOR.

;NORMAL IRQ ROUTINE.

5SET UP NEW IRQ VECTOR-

5 RETURN TO BASIC.

;SAVE ALL REGISTERS.

;get last key pushed.

;IS IT BRITISH POUND SIGN?

;BRANCH IF NOT.

;yes.

;TURN QUOTE MODE OFF.

;turn reverse mode off.

;TURN INSERT MODE OFF.

;tell the kbd buffer that

SIT CONTAINS ONE KEYSTROKE.

;move cursor back one space.

;then deposit a blank.

;FINALLY, PUT A CURSOR LEFT

;IN THE KEYBOARD BUFFER.

;RESTORE ALL REGISTERS.

;FINISH NORMAL INTERRUPT.

And it has a practical usc too. 
Exa mine Program 1 now. The firs t part shows 

the "equates" fo r the program. These equa tes 
give names or labels to the va rious internal ad ­
dresses that are used by the p rogram. For exa mple, 
NOKEYS s tands for location $C6, and this loca ti on 
always con tains the number of keystrokes stored 
in the keyboard buffer. IRQVEC s tands for the 
IRQ vector stored in RAM (Random Access Mem­
ory). And so it goes for all of the labels . Each stands 
for a location, and usually the label sugges ts the 
meaning of the location in ques tion . 

The IRQ Routine 
The escape key initialization occurs nex t. A new 
vector is s tuffed into RAM, and this vector directs 
the compute r to always jump to the start of the 
new IRQ ro utine. This routine occurs next in the 
listing . As this is the heart of the whole program, 
let's examine it in greater de tail. 

The firs t thing that happens here is that all of 
the registers are saved tempo-
rarily . Next, the last key de-

system. For the Commodore 64, IRQRTN is $EA31 
instead of $EABF. 

Since there a re now countl ess memory pack­
ages ava ilable for the VIC-20, some conside ration 
mus t be given to finding a convenient location for 
the program. As mentio ned , you mig ht wish to 
assemble your own ve rsion. Most use rs, howeve r, 
will want to use the BASIC loader in Program 2. 
This loader wi ll put the program into the top of 
memory, whereve r that might be. Thus, it works 
fo r a ll VIC-20's with any amount of extra memory 
(if any). For the Commodore 64, a minor change 
must be made to reflect the different va lue for 
IRQRTN, Line 230 should read: 

230 DATA168,104,170,104,76,49,234 

Make An Escape 
To prepare a copy of thi s program for use, fo llow 
these steps: 

1. Type in Program 2. If you have a Commo-

pressed is examined. If it wasn' t Program 1: Disassembly Of VIC Version 
the British pound symbol (which 

0000 
is used for the escape key), then 0000 
the registe rs are restored and 0000 
the normal IRQ is finished. But 0000 

if it is the desired key, then a gggg 
ze ro is stored in three important 0000 
loca tions. These a re CMO DE, 0000 

REVERS, and O INST. Stu ffing gggg 
a zero in CMO DE turns off the 0000 
quote mode, a zero in REVERS 1000 78 
turns off the reverse screen mode, 1001 A2 OD 
and a zero in NOINST nulls out 1003 AO 10 

1005 8E 14 03 
the number of inserts pending. 
Turning off these three locations 
allows you to escape fro m all 
of the "offending" modes. 

Blanking The Pound 
Reca ll that a British pound sym­
bol has been printed to the 
screen. A true escape key 
shouldn' t print anything; it 
should simply "escape." So the 
nex t block of code deposits a 
blank on top of the British pound 
character and backs the cursor 
up one space. The net effect is 
that no residual cha racter is 
printed. So a true escape key has 
been implemented . 

1008 
100B 
100C 
1000 
1000 
lOOE 
100F 
1010 
1011 
1012 
1014 
1016 
1018 
lOlA 
101C 
101E 
1020 
1021 
1023 
1025 
1026 
1028 
102A 

Be 15 03 
58 
60 

48 
8A 
48 
98 
48 
AS 
C9 
DO 
A2 
86 
86 
86 
E8 
86 
A4 
88 
A9 
91 
A9 

07 
5C 
17 
00 
04 
C7 
DB 

C6 
03 

20 
Dl 
90 

NOKEYS 
REVERS 
ROW 
COLUMN 
CMODE 
lNKEY 
NOlNST 
KEYBRD 
IROVEC 
lRCRTN 

NEWIRQ 

Before going on to the rest 
of the normal IRQ routine (ca lled 
IRQRTN in Program 1), the reg­
isters a re restored . We have kep t 
the new routine transparent to 
the normal VIC-20 operating 

102C 
102F 

80 
68 

77 02 
MOVEON 

1030 A8 
1031 68 
1032 AA 
1033 68 
1034 4C BF EA 
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SC6 
SC7 
SDI 
S03 
SD4 
SD7 
SDB 
$0277 
$03 14 
SEA8F 

SEl 

;NUMBER OF KEYS IN BUFFER. 
;SCREEN REVERSE FLAG. 
;CURRENT CURSOR ROW. 
;CURRENT CURSOR COLUMN. 
;CURSOR MODE:O=DIRECT. 
;LAST KEYSTROKE IN. 
;NUMBER OF INSERTS PENDING. 
jKEYBOARD BUFFER. 
;IRQ VECTOR. 
;NORMAL IRQ ROUTINE . 

LOX tt < NEW I RD ; SET UP NEW I RD VECTOR. 
LDY II >NEWlRC 
STX lRCVEC 
STY IRQVEC+l 
CLl 
RTS 

PHA 
TXA 
PHA 
TYA 
PHA 
LDA 
CMP 
BNE 
LDX 

lNKEY 
#S5C 
MQVEON 
#$00 

STX CI'10DE 
STX REVERS 
STX NOINST 
lNX 
STX NOKEYS 
LOY COLUMN 
DEY 
LOA .S20 
STA (ROW),Y 
LDA #S90 
STA KEYBRD 
PLA 
TAY 
PLA 
TAX 
PLA 
JMP lRCRTN 

;RETURN TO BASIC. 

jSAVE ALL REGISTERS. 

;GET LAST KEY PUSHED. 
jlS IT BRITISH POUND SIGN? 
;BRANCH IF NOT. 
; YES. 
;TURN QUOTE MODE OFF. 
;TURN REVERSE MODE OFF. 
;TURN INSERT MODE OFF. 
;TELL THE KBD BUFFER THAT 
ilT CONTAINS ONE KEYSTROKE. 

;MQVE CURSOR BACK ONE SPACE. 
;THEN DEPOSIT A BLANK. 

;FINALLY, PUT A CURSOR LEFT 
jlN THE KEYBOARD BUFFER. 
;RESTORE ALL REGISTERS. 

jFINISH NORMAL INTERRUPT. 
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budgets, and
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dore 64, be sure to make the change to line

230 mentioned above.

2. Check for errors.

3. Save the program first.

4. Now try it out. Type RUN and hit RETURN

5. Almost instantly, the program will relocate

to the top of memory and perform a self-

initialization. You may leave the program in

place for the duration of a programming ses

sion; it will not interfere with normal BASIC

operation.

Typing NEW will not affect the escape key pro

gram, but if you hit the RUN-STOP/RESTORE

key combination, the program will be disabled.

You can re-enable it quite easily by typing:

SYS 256*PEEK(56) + PEEK155)

Since cassette operations affect the IRQ loop, you

may wish to disable the escape option with a RUN-

STOP/RESTORE before doing any loading or

saving and re-enable it afterwards with the SYS

256*PEEK(56) + PEEK(55).

If you have the program in place, try it out.

For example, type a quote mark. Now hit the

RIGHT key a number of times. Do you see the

reverse field brace? Now hit the British pound

key. Then hit the RIGHT key once more. Notice

that this time you actually move to the right. Think

of the most outlandish combination of keystrokes

that you can, then try the escape.

Program 2: basic Loader

100 T=256*PEEK(56)+PEEK(55)-55:GOSUB160

110 POKE56,HI%:POKE55,LO

120 FORA=TTOT+54:READD:POKEA,D:NEXT

130 X=T:T=T+13:GOSUB160:POKEX+2,LO:POKEX

140

150

160

170

180

190

200

210

220

230

SYS(X)

NEW

HI%=T/256:LO=T-HI%*256:RETURN

DATA120,162,13,160,16,142,20,3

DATA140,21,3,88,96,72,138/72

DATA152,72,165,215,201,92,208,23

DATA162,0,134,212,134,199,134,216

DATA232,134,198,164,211,136,169, 32

DATA145,209,169,157,141,119,2,104

DATA168,104,170,104,76,191,234

VIC-20
INTERFACES TWO
OATA CASSETTES
TOMAKEHACK>UP

COPIES OF YOUR

COSTLY PROGRAMS

1) Duplicates COPY

PROTECTED

programs
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51 You czn load and

copy at the same
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Transformer included. 90-doy warranty. N.Y. residents add

applicable sales tax. ■•• u - r ... _ , , , ,
All Mojor Credit Cords (Seeepfefl

>nil Ch«k or M 0

DiALlR

INQUIRIES

INVITtD

"CpH T« Printer Iijtrti" for Mormatiom and Ordtr,

SSSST Toil-Free 1-800-645-4710
KmoMKHT (in N.Y.,oulside cont.U.S. 516-221-3000)

C2951MERRICK RD.DEPT.C8 BELLMORE,NY 11710
Vic 30 ond Commodore 64 are trademarks of Commodore Electronics Ltd.

MW-302: VIC-20/64

Parallel Printer Interface.

Works with all Centronics type parallel matrix & letter

printers and plotters —Epson, C.ltoh, Okidata, Nee, Gemini

10, TP-I Smith Corona, and most others. Hardware driven;

works off the serial port. Quality construction: Steel DIN

connectors & shielded cables. Has these switch selectable

options: Device 4,5,6 or 7; ASCII or PET ASCII; 7-bit or

8-bit output; upper & lower case or upper only. Recom

mended by PROFESSIONAL SOFTWARE for WordPro 3

Plus for the 64, and by City Software for PaperClip.

MW-302 SI 19.95

UNIVERSAL INPUT/OUTPUT BOARD

FOR VIC-20/64 - NEW!

• 16-channel analog-to-digital converter

• I 6 high current discrete outputs

• Eprom socket for custom program

• One digital-to-analog output

• Includes demo program in Basic

MW-31 IVfor VIC-20 $185

MW-31IC for CBM-64 $225

Micro World Electronix, Inc.

3333 S. Wadsworth Blvd #C105. Lakewood, CO 80227

[303] 934-1973 or [303} 987-2671

dore 64, be sure to make the change to line 
230 mentioned above. 
2. Check for errors . 
3. Save the program firs t. 
4. Now try it out. Type RU N and h it RETUR N. 
5. Almos t ins tantly , the p rog ram will re locate 
to the top of memory and perform a self­
initialization. Yo u may leave the program in 
place for the duration of a progra mming ses­
sio n; it will not in terfe re with normal BASIC 
operation. 

Typing NEW wi ll not affect the escape key pro­
gram, but if you hit the RUN-STO P/RESTORE 
key combination, the program will be disab led. 
You can re-enable it quite easily by typing: 

SYS 256*PEEK(56) + PEE K(55) 

Since cassette operations affect the IRQ loop, you 
may wish to di sable the esca pe op tion with a RUN­
STOP/RESTORE before doing any load ing o r 
saving and re-enable it afterwa rds with the SYS 
256*PEEK(56) + PEEK(55). 

If you have the program in place, try it out. 
For exa mple, type a quote mark. ow hit the 
RIG HT key a number of times. Do you see the 
reverse fie ld brace? Now hit the British pound 
key. Then hit the RIGHT key once more. Noti ce 
that thi s time you actually move to the right. Think 
of the most outlandish combination o f keystrokes 
that you can, then try the esca pe. 

Program 2: BASIC Loader 
l~~ T=256*PEEK(56)+PEEK(55)-55:GOSUB16~ 
ll~ POKE56,Hli:POKE55,LO 
12~ FORA=TTOT+54:READD:POKEA,D:NEXT 
13~ X=T:T=T+13 :GOSUB16~:POKEX+2,LO:POKEX 

+4,HI % 
14~ SYs(x) 
15~ NEW 
16~ Hli=T/ 256:LO=T-Hli*256:RETURN 
17~ DATA12~,162,13,16~,16,142,2~,3 

18~ DATA14~,21,3,88,96,72,138,72 

19~ DATA152,72,165,215,2~1,92,2~8,23 
2~~ DATA162,~,134,212,134,199,134,216 
21~ DATA232,134,198,164,211,136,169,32 
22~ DATA145,2~9,169,157,141,119,2,1~4 

23~ DATA1 68 , 1~4, 1 7~ ,1~4,76,191,234 
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cose descenders , upper/lawer case characters, con 
reproduce the entire 20/ 64 lgraphics set , dot addressable 
grophics , supports custom character capability , reverse 
charocter mode , permits user selection of two chorocter seTs. 
Transformer included. 90·doy worranty. N.Y. residents odd 
applicable sales tax . 
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printers and plotters- Epson, C. ltoh, O kidata. N ec. Gemini 
10, TP- I Smith Corona, and most others. H ardware driven; 
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S-bit output; upper & lower case or upper only. Recom­
mended by PROFESSIONAL SOFTWARE for Word Pro 3 
Plus for the 64, and by City Software for PaperClip . 
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• Eprom socket for custom program inquiries invited. 

• One digital-to-analog output 

• Includes demo program in Basic --=-
MW-31 I V for VIC-20---------------------------------S 185 
MW-31 I C for CBM-64--------------------------S225 

Micro World Electronix, Inc. 
3333 S. Wadsworth Blvd "C105. Lakewood, CO B0227 
[303) 934-1973 or [303) 987-2671 



BUSIWRITER ......'.-.* .

BCISIWRITER A Honey of a Word Processor

Why word processors?

Word processors allow the user to quickly and easily create letters,

memos, notes, reports, term papers, manuals, poetry and any other writ

ten information using the memory of the computer as a pencil and

paper. The computer display or terminal acts as a window through

which the user views the information as it is entered. The outstanding

advantage of using BUSIWRITER is that it acts not only as a pencil and

paper but as a perfect eraser and automatic typewriter.

For Commodore CBM-64

Commodore 1515,1525, Epson, C. Itoh, Qume, Diablo, NEC Spinwriter, Starwriter,

Prowriter, Okidata, Microline, Gemini-10

And many more printers

BGSIWRITER The Queen Bee of Word Processors

BUSIWRITER allows the user to quickly and easily make any number

of alterations to the text. BUSIWRITER will instantly reformat your text

and show you exactly and continuously how the final output will appear.

BUSIWRITER has more functions than any other known microcomputer

word processor. With BUSIWRITER assisting in the entry of text, provid

ing a 20 page memory and performing an enormous number of editing/

composing functions, the preparation of written data is far faster and

outstandingly more accurate than if it were prepared by hand.

BUSIWRITER With the Sting Removed from the Prices

BUSIWRITER 64 only $99.00 for the CBM 64

BUSIWRITER AVAILABLE NOW FROM YOUR LOCAL DEALER

(800)227-9998

FOR THE NAME OF YOCIR NEAREST DEALER

California, Canada, Alaska and Hawaii please call (415) 965-1735

Skyles Electric Works
231G South Whisman Road

Mountain View, CA 94041

Europe please contact Supersoft, Winchester House, Harrow Wealdstone, England HA3 7SJ, Tel. 01 861 1166

BOSIWRITER A Honey of a Word Processor 
Why word processors? 
Word processors allow the user to quickly and easily create letters, 
memos, notes, reports, term papers, manuals, poetry and any other writ­
ten information using the memory of the computer as a pencil and 
paper. The computer display or terminal acts as a window through 
which the user views the information as it is entered. The outstanding 
advantage of using BUSIWRITER is that it acts not only as a pencil and 
paper but as a perfect eraser and automatic typewriter. 

For Commodore CBM-64 
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Commodore 1515, 1525, Epson, C_ Itoh, Qume, Diablo, NEC Spinwriter, Starwriter, 
Prowriter, Okidata, Microline, Gemini-10 

And many more printers 
BOSIWRITER The Queen Bee of Word Processors 

BUSIWRITER allows the user to quickly and easily make any number 
of alterations to the text. BUSIWRITER will instantly reformat your text 
and show you exactly and continuously how the final output will appear. 
BUSIWRITER has more functions than any other known microcomputer 
word processor. With BUSIWRITER assisting in the entry of text, provid­
ing a 20 page memory and performing an enormous number of editingl 
composing functions, the preparation of written data is far faster and 
outstandingly more accurate than if it were prepared by hand. 

BOSIWRITER Wit h the Sting Removed from the Prices 

BUSIWRITER 64 _ . __ . . _ ... .......... . .. .. ... . . . only $99.00 for the CBM 64 

BCJSIWRITER AVAILABLE NOW FROM YOCJR LOCAL DEALER 
(800) ,221~9998 

FOR THE NAME OF YOCJR NEAREST DEALER 

California, Canada, Alaska and Hawaii please call (415) 965-1735 

i Skyles Electric Works 
231G South Whisman Road 
Mountain View, CA 94041 

Europe please contact Supersoft, Winchester House, Harrow Wealdstone, England HA3 7SJ, Tel. 018611166 



usical Atari
Keyboard

Paul N. Havey

This program makes your Atari into a musical instru

ment. The sound of bells, piano, organ, etc. - it's all in

your computer's keyboard.

"Music Keyboard 3" makes the Atari typewriter

keyboard a music keyboard.

You can play the keyboard much like playing

an organ. Strike a key, the note plays; release the

key, the note stops. You can also change the decay

of a note to sound like a piano, organ, or bells,

and you can change registers to bass or treble

with the SHIFT key.

Features

1. Variable decay of a note

2. Preset attack and release

3. Five octave range (Cl to C6)

4. Two-tier keyboard

5. Keyboard display on the screen

6. Monotonic (one note at a time)

7. Fast action

When you run this program, a picture of the

Atari keyboard appears on the screen. The keys

that are outlined only are not usable as notes. The

white and black keys represent the same keys on

a keyboard instrument.

Here's how to use the program:

• Starting-up

1. Insert the Atari BASIC cartridge.

2. Load or type into RAM memory Music

Keyboard.

3. Type RUN, then press RETURN.

4. When the prompt "INPUT DECAY (0-1)"

appears in the lower left section of the screen,

type in a decimal number between zero and

one (example: 0.89) and then press the

RETURN key.

5. When the word "PLAY" appears, begin

playing.

• Changing the decay of a note after starting up:

1. Press the space bar.
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2. Press the BREAK key.

3. Type GOTO 1000, then press the RETURN

key.

4. When "INPUT DECAY (0-1)" appears, type

in the decay value, then press RETURN.

5. When the word "PLAY" appears, begin

playing.

• Changing registers

1. Press the SHIFT key.

Fast Keyboard Action

The Serial Port Control register, SKCTL, changes

whenever a key is pressed or released. By reading

SKCTL and using the value it contains as an ex

pression in a GOTO statement, the program can

decide what to do. SKCTL detects one of four

possible keyboard conditions: the SHIFT and one

of the character keys pressed together; the SHIFT

key pressed by itself; a character key pressed by

itself; or no key pressed at all.

Here are a few tricks used to get fast keyboard

action. First, the value in SKCTL is used in the

GOTO statements to direct the flow of control.

Second, placing the logic for note playing at the

beginning of the program increases speed since a

GOTO target is found by searching a program

from beginning to end. Third, removing the REM

statements at the beginning leaves fewer state

ments to search to find the referenced line number.

Fourth, using GRAPHICS 2 increases speed over

GRAPHICS 0 by 20 percent. The display exists for

reasons other than just showing the keyboard.

Fifth, converting audio frequency codes to notes

on the keyboard by table look-up avoids time-

consuming computation. The keyboard code is

used as an index to an array containing the fre

quency for that note. Sixth, POKEs are used in

stead of the SOUND statement.

Program Description

This program has three major sections. Lines 243-

256 will cause a note to play when you press a

key- Table 3 lists the SKCTL keyboard condition

codes. Lines 400-1530 set up the display, the re-

Musical Atari 
Keyboard 

Paul N. Hovey 

This program makes your Ala ri into a musical instru­
ment. The SOLlI7d of bells, piano, organ, etc. - it's all in 
your compuler's keyboard . 

" Music Keyboard 3" makes the Atari typewriter 
keyboa rd a music keyboard. 

You can p lay the keyboard mueh like playing 
an organ . Strike a key, the note plays; release the 
key, the note stops . You can also change the decay 
o f a note to sound like a piano, organ , or bells, 
and you can change registers to bass or treble 
with the SHIFT key. 

Features 
1. Variable decay of a note 
2. Preset attack and release 
3. Five octave range (C1 to C6) 
4. Two-tier keyboard 
5. Keyboard display on the screen 
6. Monotonic (one note at a time) 
7. Fast action 

When you run th is program, a picture of the 
Atari keyboard appears on the screen. The keys 
that are outlined only a re not usable as notes . The 
white and black keys represent the same keys on 
a keyboard instrumen t. 

Here' s how to use the program: 

• Starti ng-up 
1. Insert the Atari BASIC ca rtridge. 
2. Load or type in to RAM memory Music 

Keyboard. 
3. Type RUN, then press RETURN. 
4. When the prompt "INPUT DECAY (0-1)" 

appears in the lower left section of the screen, 
type in a decimal number between zero and 
one (example: 0.89) and then press the 
RETURN key. 

5. When the word " PLAY" appears, begin 
playing. 

• Changing the decay of a note a fter starting up: 
1. Press the space ba r. 
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2. Press the BREAK key. 
3. Type GOTO 1000, then press the RETURN 

key. 
4. When " INPUT DECAY (0-1)" appears, type 

in the decay.value, then press RETURN. 
5. When the word " PLAY" appears, begin 

p laying. 

• Changing registers 
1. Press the SHIFT key . 

Fast Keyboard Action 
The Serial Port Control register, SKCTL, changes 
w henever a key is pressed or released. By reading 
SKCTL and using the value it con tains as an ex­
pression in a GOTO statement, the program can 
decide what to do . SKCTL detects one of four 
possible keyboard conditions: the SHlFT and one 
of the character keys pressed together; the SHIFT 
key pressed by itself; a character key pressed by 
itself; or no key pressed a t all . 

Here a re a few tricks used to get fast keyboa rd 
action. Firs t, the value in SKCTL is used in the 
GOTO statements to d irect the flow of con trol. 
Second , placing the logic for note playing at the 
beginning of the progra m increases speed since a 
GOTO ta rget is found by sea rching a program 
from beginning to end . Third , removing the REM 
statements a t the beginning leaves fewer state­
men ts to sea rch to find the refe renced line numbe r. 
Fourth, using GRAPHICS 2 increases speed over 
GRAPHICS 0 by 20 percent. The d isplay exists for 
reasons othe r than just showing the keyboard . 
Fifth , converting audio frequency codes to notes 
on the keyboa rd by table look-up avo ids time­
consuming com putation. The keyboa rd code is 
used as an index to an array conta ining the fre­
quency for that note. Sixth, POKEs are used in­
stead of the SOUND sta tement. 

Program Description 
This p rogram has three majo r sec tions. Lines 243-
256 will cause a note to p lay w hen you press a 
key. Table 3 lis ts the SKCTL keyboard condition 
codes. Li nes 400-1530 se t up the d isp lay, the re-



BASIC
Commander

The mm! powerful

proownmtng aid available

lor the ATARI

BASIC COMMANDER

BASIC COMMANDER is the most powerful

programming aid for the ATARI

4001800/1200. Single keys access DOS

functions, list and count the variables you

have used, or LIST, SAVE, ENTER, LOAD or

RUN files. Even has 3 programmable keys

which you can program for any legal BASIC

statement. This powerful utility also provides

automatic line numbering, block deletion of a

range of lines, and FAST renumbering of all

lines and references, with extensive error

trapping. Disk only, requires 16K: $34.95.

MMG BASIC DEBUGGER

A totally unique utility for the ATARI

400/80011200, unlike anything else available

for microcomputers. TRACE through your

BASIC program, printing line numbers or

whole lines as they execute, to the screen or

to a printer. Single step through your

program, and change and/or display variable

values at any time. Full screen editing: scroll

your program up or down! The split screen

mode allows you to view and edit two parts

of your program at once. Search your

program for any phrase, command or siring

of characters. Finally, you may obtain an

alphabetized listing of your variables, with

every line number in which each appears!

Disk only, requires 24K: $34.35.

FOR YOUR ATARI FROM

FINAL FLIGHT!

Have you ever wanted to pilot your own

plane? Now, thanks to your ATARI and

FINAL FLIGHT!, you can. This all machine

language flight simulation is as close to the

real thing as possible, with full-color views

from the cockpit, full instrumentation,

multiple levels of difficulty, several weathei

conditions, and more! Puts you at the

controls of a small, single-engine plane on its

final approach to the runway. Multiple screen

updates per second give a real-time feeling of

flight. Disk or tape, requires 24K: $29.95.

CAREER

COUNSELOR

c©

m %
T

Wei Letaevwu jnu RlM Micro Systems

B(c) 1333 jWG Micro Software

CAREER COUNSELOR

A unique and fascinating way to explore the

important world of careers, through a

combination of education, lun, and a sense of

adventure provided by the Career Search

technique used. You enter your likes and

dislikes concerning interests, abilities, and

other goals, and the program generates a list

of careers which satisfies your preferences.

Through repeated use of this process, you

gain valuable, life-long insights into your

career goals. Contains hundreds of careers,

with detailed information about each. Disk

only, requires 32K: $59.95.

MMG MICRO SOFTWARE

GRAPHICS TITLER

Now you can design fantastic introductions

or stunning visual displays for your own

programs, and give that professional touch to

your efforts. Supports 4 graphics modes,

including high-resolution, multicolor mode 7.5!

Allows mixing of text and graphics in any of

the graphics modes. Includes both horizontal

and vertical fine-scrolling routines for text

using multiple letter sizes on the same line!

The replicate command allows you to draw

an object once, and copy it all over the

screen with a single command! Disk only,

requires 4QK: $39.95.

MMG BUSINESS PROGRAMS

MAIL LIST 40K $39.95

MMG DATA MANAGER 40K $49.95

MMG FORM LETTER WRITER 40K $29.95

MMG GENERAL LEDGER 40K $99.95

MMG ACCOUNTS RECEIVABLE 40K $99.95

MMG ACCOUNTS PAYABLE 40K $99.95

MMG INVENTORY CONTROL 40K $99.95

MMG PAYROLL 40K $99.95

Available At Your Favorite Computer Store OR Send a Check or Money Order to-

MMG MICRO SOFTWARE • P.O. Box 131 • Marlboro, New Jersey 07746
OR CALL

(201)431-3472
Please add S3.00 for postage and handling

For MasterCard, Visa or COD Deliveries atari is a registered trademark of atari, inc.N.J. Residents add 6% for sales tax
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defined characters, and the variables for the play

section. Lines 1560-4000 contain data for the note

and character tables.

Line 240 directs the program to the setup

section. After setup is complete, control goes

to the play section.

Lines 243-244 contain the action the program

takes with both the SHIFT and a character kev
J

pressed. A note decays while the register changes.

The register cannot change again until the SHIFT

key is released. Lines 247-248 are accessed only

if the SHIFT key alone is pressed. A register

change - from bass to treble or from treble to

bass - occurs, but no decay or release action is

necessary.

Lines 251-253 direct the program to play a

note if a character key only is pressed. The note-

does not change unless it is different from the last

note played. The register changes from bass to

treble or vice versa when a key on the keyboard is

first pressed. The note decays as long as the same

key is held down. Lines 255-256 take effect if no

key is pressed. The sound stops and remains that

way until another key is pressed.

The setup logic begins on line 520. Program

variables are initialized on lines 520-530. Lines

540-570 select the screen mode and colors and

print the title to the screen. Lines 600-630 transfer

the treble and bass register notes into an array.

The table on page 58 of the Atari BASIC Refer

ence Manual gives the hardware frequency codes

with musical note values for the treble register.

The bass register table, not found in any Atari

manual, is in Table 4 of this article.

Lines 710-750 read the redefined character set

data and place the entire character set in a new

location. Lines 760-820 display the redefined

characters as a picture of the keyboard. Table 5

gives the color factor to add to the character code.

Lines 1000-1020 prompt the user to input the decay

value and play. Lines 1520-1530 wait until no key

is pressed to start the play logic.

Musical Atari Keyboard

240 GOTO 500

243 POKE 53761,T+L:L=L*DECAY*(L>0.5)

: IF S<3 THEN R = R =0

244 S=4:G0T0 PEEK(53775>

247 POKE 53761,T+L:L=L*0.5*(L>0.5)sI

F S<3 THEN R=R=0

248 S = 3:G0T0 PEEK<53775)

251 NP=PEEK<53769>:IF NP-P OR S-2 TH

EN P=NP:POKE 53768,R:REG=64*R:L=

LOUD:POKE 53760,P<REG+P)

252 PDKE 53761,T+L:L=L*DECAY*(L>0.5)

253 S=2:G0T0 PEEK(53775>

255 POKE 53761,T+L:L=L*0.5*(L>0.5)

256 S=1:GOTO PEEK(53775)

400 REM *** SET-UP SECTION ***
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Table

Name

A

CHR

DECAY

I

L

LOUD

NP

P

R

REG

REP

S

T

X

XREF

Y

YREF

*Aho set

11: Program Variables*

Description

temporary data

character number plus color code

user option value

temporary index

current loudness

maximum loudness

new pitch table index

current pitch table index

Audio Control value (AUDCTL)

pitch table register index

number of character repeats

prior key pressed code

Audio Tone value

current character position - horizontal

left-most keyboard position

current character position -vertical

upper-most keyboard position

Table 2

Table 2 ■

Hardware And

Name*

AUDF1

AUDC1

AUDCTL

KBCODE

SKCTL

RAMTOP

CRSINH

CHBAS

CHRORG

*Also see tht

O/S (PEEK & POKE) Descriptions

Address Description

53760

53761

53768

53769

53775

106

752

756

57344

'Atari

Audio Channel 1 Freq.

Audio Channel 1 Control

Audio Control

Keyboard Code

Serial Port Control

Size defined by power ON

Cursor Inhibit (0 = Cursor On)

Character Base Register

Character Set

Operating System User's Manual

Table 3: Serial Port Control Keyboard Codes

Keys Pressed Code

Character*

Shift

Shift/Character

No Key

251

247

243

255

*Excludes the BREAK, SHIFT, and CTRL keys.

500 REM REDEF. CHARS. - DISPLAY

520 L0UD=15:T=160:SOUND 0,0,0,0

530 REG=0:R=0

540 GRAPHICS 2:SETCai_0R 1,0,12

550 SETCOLDR 2,15,6:SETCOLOR 3,0,4

560 SETCDLDR 4,15,6:SETCOLOR 0,0,0

570 ? #6;" MUSIC KEYBOARD 2.0":POKE

752,1:? M PLEASE WAIT"

600 DIM P(255)

610 FOR 1=0 TO 127

620 READ P:P (I)=P:P(1 + 128)=P

630 NEXT I

710 CHSET=<PEEK(106)-8>*256

7 20 CHORG=57344

730 FOR 1=0 TO 511:POKE CHSET+I,PEEK

(CHORG+I):NEXT I

740 FOR 1=8 TO 11*8+7:READ A:PDKE CH

SET+I,A:NEXT I

750 POKE 756,CHSET/256:XREF=1:YREF=2

defined cha racters, and the variables for the play 
section. Lines 1560-4000 contain data fo r the note 
and character tables. 

Line 240 di rects the program to the setup 
section . After se tup is complete, control goes 
to the play section. 

Lines 243-244 con tain the action the program 
takes with both the SHIFT and a character key 
pressed. A note decays while the regi ster changes. 
The register cannot change aga in unti l the SH1FT 
key is released . Lines 247-248 a re accessed only 
if the SHIFT key alone is pressed. A register 
change - from bass to treble or from treble to 
bass - occurs, but no decay or release action is 
necessa ry. 

Lines 251-253 direct the program to playa 
note if a character key on ly is pressed. The note 
does not change unless it is different from the last 
note played . The register changes from bass to 
treble or vice versa when a key on the keyboard is 
first pressed. The note decays as long as the sa me 
key is held down. Lines 255-256 take effect if no 
key is pressed. The sound stops and remains that 
way until another key is pressed . 

The se tup logic begins on line 520. Program 
variables are initialized on lines 520-530. Lines 
540-570 select the screen mode and colors and 
print the ti tle to the screen. Lines 600-630 transfer 
the treble and bass regis ter notes into an array. 

The table on page 58 of the Alari BASIC Refer­
wee Manllal gives the hardware frequency codes 
with musica l note values for the treble register. 
The bass registe r table, not found in any Atari 
manua l, is in Table 4 of thi s article. 

Lines 710-750 read the redefi ned character set 
data and place the entire character se t in a new 
location. Lines 760-820 display the redefined 
characters as a picture of the keyboard. Table 5 
gives the color fac tor to add to the cha racter code. 
Lines 1000-1020 prompt the use r to input the decay 
va lue and play. Lines 1520-1530 wait until no key 
is pressed to sta rt the play logic. 
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240 GOTO 500 
243 POKE 53761,T+L:L=L.DECAY.(L >0 _5) 

:IF S ( 3 THEN R=R=0 
2 44 S=4:GOTO PEE K (53775) 
247 POKE 53761,T+L:L=L*0_5.(L >0_5):I 

F S ( 3 THEN R=R=0 
248 S=3:GOTO PEEK(53775) 
251 NP=PEE K( 53769):IF NP-P OR S-2 TH 

EN P=NP:PO KE 537 68,R:REG=64'R:L= 
LOUD:POKE 53760,P(REG+P) 

252 POKE 53761,T+L:L=L.DECAY.(L >0_5) 
253 S=2:GOTO PEE K( 53775) 
255 POKE 53761,T+L:L~L'0_5'(L > 0-5) 
256 S=I:GOTO PEEK(53775) 
400 REM ••• SET - UP SECTION ••• 
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Table 1: Program Variables· 
Name Description 

A temporary data 
CHR character number plus co lor code 
DECA Y user option value 
I temporary index 
L current loudness 
LOUD maximum loudness 
NP new pitch table index 
P current pitch table index 
R Audio Control value (AUDCTLI 
REG pitch table regis ter index 
REP number of character repeats 
5 prior key pressed code 
T Audio Tone value 
X current character position - horizontal 
XREF left-most keyboard position 
Y current character posi tion - vertical 
YREF upper-most keyboard position 

• Also see Table 2 

Table 2: 
Hardware And 0/5 (PEEK 8r POKE) Descriptions 
Name"" Address Description 

AUDF1 53760 Audio Channell Freq. 
AUDCl 53761 Audio Channell Control 
AUDCTL 53768 Aud io Control 
KBCODE 53769 Keyboard Code 
SKCTL 53775 Serial Port Control 
RAMTOP 106 Size defined by power ON 
CRSINH 752 Cursor Inhibit (0 = CUTsorOn) 
CHBAS 756 Character Base Register 
CHRORG 57344 Character Set 

• Also see the Atari Operating System User's Manua l 

Table 3: Serial Port Control Keyboard Codes 
Keys Pressed Code 

Characte .... 251 
Shift 247 
Shift/Character 243 
NoKey 255 

'Excludes the BREAK, SHIFT, al1d CTRL keys. 

500 REM REDEF_ CHARS_ - DISPLA Y 
520 LOUD =1 5:T=160:S0UND 0,0,0,0 
530 REG =0 :R=0 
540 GRAPHICS 2 :SETCOLOR 1,O,12 
55~ SET COLOR 2,15,6:SETCOLOR 3,~, 4 

56~ SETCOLO R 4,15,6:SETCOLOR 0,0,0 
570? *6;" MUSIC KEY80 ARD 2 _0":POKE 

752, 1: ? " PLEASE WAIT" 
600 DIM P( 255) 
610 FOR 1=O TO 1 27 
620 READ P:P(I)=P:P(I+128)=P 
630 NEXT I 
710 CHSET=(PEEK(106)-8).256 
720 CHORG=57344 
730 FOR 1=O TO 511:POKE CHSET+I ,P EE K 

(CHORG+I) :NE XT I 
7 4 0 FOR 1=8 TO 11'8+7:READ A:POKE CH 

SET+l ,A: NE XT 1 
750 PO KE 7 56,CHSET /25 6: XR EF=1:YREF =2 



Table 4:
Bass Register Pitch Codes

(TONE = 10

Pitch

C4

B3

(Bb3orA#3)

A3

(Ab3orG#3>

G3

<Gb3orF#3>

F3

E3

(Eb3orD#3)

D3

(Db3orC#3)

C3

B2

<Bb2orA#2)

A2

(Ab2orG#2)

G2

(Gb2orF#2)

AUDCTL=1)

AUDFX

29

31

33

35

37

39

41

44

47

49

52

56

59

63

66

70

75

79

84

Pitch

F2

E2

(Eb2orD#2)

D2

(Db2 or C#2)

C2

Bl

(BblorA#l)

Al

(AblorG#l)

Gl

(GblorF#l)

Fl

El

(EblorD#l)

Dl

(DblorC#l)

Cl

BO

AUDFX

89

94

100

106

112

119

126

134

142

150

159

169

179

190

201

213

226

239

253

Table 5: Character Color Codes

Color Code

Black 32

White 0

Gray 128

Orange* 160

*Background

Notes:

1. Redefined characters have Atari internal code

numbers one to eleven inclusive.

2. Adding color code above to internal code dis

plays characters in that color.

3. For more information, see the Atari BASIC

Reference Manual, chapter nine.

760 FOR Y=l TO 5:X=l

770 READ CHR,REP:IF CHR+REP=0 THEN 8

20

780 CDLOR CHR

790 PLOT XREF+X,YREF+Y:X=X+1

800 REP=REP-1:IF REP THEN 790

810 GOTO 770

820 ? #6:NEXT Y

1000 POSITION 13,9:7 #6; " {4 SPACES>"

1010 POKE 752,0:7 "£CLEAR>INPUT DECA

Y C0-1D":INPUT DECAY:POKE 752,1
; ?

1020 POSITION 13,9:? #6;"PLAY"

1520 IF PEEK(53775)-255 THEN 1520

1530 GOTO 255

1560 REM TREBLE REGISTER DATA

1600 DATA 1X4,136,102,0,0,0,0,85

1610 DATA 35,0,31,45,0,40,30,0

1620 DATA 182,0,193,0,0,162,217,243

1630 DATA 0,0,68,50,0,57,76,85

1640 DATA 121,0,108,144,0,128,96,91

1650 DATA 60,0,64,47,91,53,72,Bl

1660 DATA 37,0,33,0,0,42,0,0

1670 DATA 0,153,204,0,0,172,230,0

1674

1680

1690

1700

1710

1720

1730

1740

1750

1790

1800

1810

1820

1830

1840

1850

I860

1B70

1880

1890

1900

2000

2020

2030

2040

2050

2060

2070

2080

2090

3000

3010

4000

REM

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

REM

DATA

DATA

DATA

DATA

DATA

DATA

0

DATA

0

DATA

DATA

0

DATA

DATA

0

REM

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

END

BASS REGISTER DATA

112,134,100,0,0,0,0,84

35,0,31,44,0,39,29,0

179,0,190,0,0,159,213,239

0, 0, 66, 49,0,56,75,84

119,0,106,142,0,126,94,89

59,0,63,47,89,52,70,79

37,0,33,0,0,41,0,0

0,150,201,0,0,169,226,0

NEW CHARACTERS

0,60,66,66,66,66,60,0

0,3,4,4,4,4,3,0

0, 195,36,36,36,36, 195,0

0,60, 126, 126, 126, 126,60,0

0,3,7,7,7,7,3,0

0,195,231,231,231,231,195,

0,255,255,255,255,255,255,

0,252,2,2,2,2,252,0

0,252,254,254,254,254,252,

0,63,

0,195,228

127, 127,127,127,63,0

228,228,228,195,

CHARACTER DISPLAY DATA

129,1,36,3,129,1,36,2

129,1,36,3,129,4,0,0

10,1,6,11,11,1,3,1

8,1,0,0

37, 1,41,1, 129, 1,36,2

129,1,36,3,129,1,36,2

129,1,36,1,129,1,0,0

5,1,7,1,6,12,9,1,0,0

160,3,138,1,135,7,137,1

160,3,0,0
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Table 4: 
Bass Register Pitch Codes 
(TONE=10 AUDCn=1) 

Pitch AUDFX Pitch AUDFX 

C4 29 F2 
83 31 E2 

(8b30rA# 3) 33 (Eb2or D # 2) 
A3 35 D2 

(Ab30rG # 3) 37 (Db2or C# 2) 
G3 39 C2 

(Gb30rF# 3) 41 B1 
F3 44 (Bblor A# l) 
E3 47 Al 

(Eb30rD# 3) 49 (AblorG# l ) 
D3 52 Gl 

(Db30rC# 3) 56 (Gb1orF# 1) 
C3 59 Fl 
B2 63 E1 

(Bb2or A#2) 66 (Eb1or D # 1) 
A2 70 Dl 

(Ab2orG# 2) 75 (DblorC# I) 
G2 79 C1 

(Gb2orF# 2) 84 BO 

Table 5: Character Color Codes 
Color Code 

Black 32 
White 0 
Gray 128 
Orange· 160 

• Backgrolilld 

Notes: 

89 
94 

100 
106 
112 
119 
126 
134 
142 
150 
159 
169 
179 
190 
201 
213 
226 
239 
253 

1. Redefined characte rs have Ata ri interna l code 
numbers one to eleven inclusive. 

2. Adding color code above to internal code dis­
plays characte rs in tha t color. 

3. For more informatio n, see the Alar; BASIC 
Referellce Manual, chapte r nine . 

760 FO R Y~1 TO 5:X~1 

770 READ CHR,REP:IF CHR+REP~e THEN 8 
20 

780 COLOR CHR 
790 PLOT XR EF+X,YREF+Y : X ~ X+l 

800 REP~REP-l:IF REP THEN 790 
810 GO TO 770 
8 20 7 1I6:NEXT Y 
1000 POSITION 13,9: 7 1I6;"{4 SPACES}" 
1010 POKE 752,0:7 "{CLEAR}INPUT DECA 

Y [ 0 -1]":INPUT DECAY:POKE 752,1 
: ? 

1 020 POSITION 13 , 9:7 116; "PLAY" 
1520 IF PEEK(53775)-255 T HEN 1520 
1530 GOTO 255 
1560 REM TREBLE REGlSTER DATA 
1600 DATA 114 ,136,102 ,O,O,O,O, 85 
1610 DATA 35,0,3 1,45, O,40,30,0 
1620 DATA 182 ,O,193,O,O,1 62 ,217,243 
1630 DATA O,O,68,50,O,57,76,85 
1640 DATA 121,O,108,144,O,128,96,91 
1650 DATA 60,O,64,47,91,53,72,81 
1660 DATA 37,O,33,O,O,42,O,O 
1670 DATA 0, 153,204 ,0,0,172,230,0 

1674 REM BASS REGISTER DATA 
1680 DATA 112,134,100,0,0,0,0,84 
1690 DATA 35,O,31,44,O,39,29,O 
1700 DATA 179,0,190 ,0,0,159,213,239 
171121 DATA 121,0,66,49,0,56,75,84 
172~ DATA 119,0,106,142,121,126,94,89 
173121 DATA 59,O,63,47,89,52,70,79 
174121 DATA 37,0 , 33,12I,~,41,0,0 

1 750 DATA 0, 15~, 201,121,0,1 69, 226,0 
1790 REM NEW CHARACTERS 
18121121 DATA 121, 60 , 66,66 , 66,66 ,60,0 
181121 DATA 0,3,4,4,4,4,3,O 
182121 D ATA O,195,36,36,36,36,195,O 
1830 DATA 121,60,126,126,126,126,60,0 
1840 DATA O,3,7,7,7,7,3,O 
185121 DATA 0,195,231,231,231,231,195, 

o 
186121 DATA O,255,255,255,255,255,255, 

o 
1870 DAT A 0,252,2,2,2,2,252,121 
188121 DATA O,252,254,254,254,254,252, 

o 
189121 DATA 0,63,127,127,127,127,63,121 
1900 DATA 121,195,228,228,228,228,195, 

o 
2000 REM CHARACTER DISPLAY DATA 
211!J20 DATA 129,1,36,3,129,1,36,2 

DATA 129,1,36,3,129,4,0,~ 
DATA 10,1,6,11,11,1, 3 ,1 
DATA 8,1,O ,O 

2030 
2040 
2050 
2060 
2070 
20B0 
2090 
3000 
3010 

DATA 37,1,41,1,129,1,36,2 
DATA 129,1,36,3,129,1,36,2 
DATA 129,1,36,1,129,1,0,1I!J 
DATA 5,1,7,1,6,12,9,1, O,0 
DATA 160, 3, 1 3 8,1,1 35,7, 1 37, 1 
DATA 1 60, 3,O,0 

4000 END 
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3-D Color

Computer Patterns
George Trepal

Watching your computer trace harmonic visual figures

and then rotating the completed patterns can be a most

pleasant experience. Use these two programs to plot

points, at different speeds, for your patterns.

The computer is capable of turning out interesting

and complex Lissajous patterns. Imagine the pat

terns as being shadows cast by a three-dimensional

wire frame on a turntable which can be rotated

full circle, 360 degrees. The computer can do this

rotation.

Note that the illustrations use small numbers

to produce the patterns. Big numbers are much

more interesting. One of my favorites is the com

bination 22 and 21. Numbers higher than 30 exceed

the screen resolution and a blob results.

Both programs here use POKE 65495,0. In

most Color Computers this POKE speeds up the

machine so that it draws faster. Unfortunately, it

throws off several important functions such as

the ability to make sounds, load or save tapes, or

use a printer. To get rid of the speed POKE, you

can either press the reset button or POKE

65494,0.

Program 1 lets you rotate the pattern and is

rather slow. Program 2 is much faster, but it

doesn't allow the pattern to be rotated. Program 2

looks up in a table the place to draw the next line

to; this is much faster than calculating each new

position, as Program 1 does.

Program Calculations

Here's a technical description of Program 1. You

can skip the math and just enjoy the art, unless

you're curious.

Lissajous patterns are formed by a sine wave

of frequency X modulating a sine wave of fre

quency Y. The result has to be plotted on circular

coordinates. Rotation of a pattern is done by

altering the phase of one wave in relation to the

other.

Lines 20 through 90 give the speed POKE,

clear variables, and take in parameters.

Lines 100 to 150 are constants used in the

calculations. The reason for letting variables rep

resent the constants is speed. The computer has

to change a number into its floating point repre

sentation before it can work with it. The process

is highly complex and takes time. Since BASIC is

interpreted rather than compiled, every time the
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3-D Color 
Computer Patterns 

George Trepol 

Watching your computer trace harmonic visual figures 
and then rotating the completed pattems can be a l11os1 
pleasant experience. Use these two programs to plot 
points, at differel1t speeds, for your patterns. 

The computer is capable of turning out interesting 
and complex Lissajous patterns. Imagine the pat­
terns as being shadows cast by a three-dimensional 
wire frame on a turntable which can be rotated 
full circle, 360 degrees. The computer can do this 
rotation. 

Note that the illustrations use small numbers 
to produce the patterns. Big numbers are much 
more interes ting. One of my favorites is the com­
bination 22 and 21. Numbers higher than 30 exceed 
the screen resolution and a blob results. 

Both programs here use POKE 65495,0. In 
most Color Computers this POKE speeds up the 
machine so that it draws fas ter. Unfortunately, it 
throws off severa l important functions such as 
the ability to make sounds, load or save tapes, or 
use a printer. To get rid of the speed POKE, you 
can either press the reset button or POKE 
65494,0. 

Program 1 lets you rotate the pattern and is 
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rather slow. Program 2 is much faster, but it 
doesn't allow the pattern to be rotated . Program 2 
looks up in a table the place to draw the next line 
to; this is much faster than calculating each new 
position, as Program 1 does. 

Program Calculations 
Here's a technical description of Program 1. You 
can skip the math and just enjoy the art, unless 
you're curious. 

Lissajous patterns are formed by a sine wave 
of frequency X modulating a sine wave of fre­
quency Y. The result has to be plotted on circular 
coordinates. Rotation of a pattern is done by 
altering the phase of one wave in relation to the 
other. 

Lines 20 through 90 give the speed POKE, 
clear variables, and take in parameters. 

Lines 100 to 150 are constants used in the 
calculations. The reason for letting variables rep­
resent the constants is speed. The computer has 
to change a number into its floating point repre­
sentation before it can work with it. The process 
is highly complex and takes time. Since BASIC is 
interpreted rather than compiled, every time the 



program sees a number it has to change it over.

Variables are stored in floating point form, how

ever, and simply have to be looked up in memory.

This is much faster.

The delay loop in line 160 can be left out with

out hurting the program. Some people who have

played with the program have been startled by

the sudden switch from text to graphic screen

and have managed to hit interesting things on the

keyboard. The delay gives fingers a fraction of a

second to move to a less dangerous position.

Lines 170 to 220 are just setting up parameters.

The program will calculate a point and draw a

line to it and then repeat the process. Lines 210

and 220 calculate an arbitrary line length. The

idea is to achieve a compromise between a slowly

drawn, beautiful pattern and a quickly drawn,

jagged pattern.

Lines 230 and 240 produce the sine calcula

tions. The multiplier expands the pattern to fill

the screen. The number added to the end shifts

the pattern so that the center of the pattern is also

the center of the screen.

Lines 250 and 260 help to make things look a

little better. Leave them out of the program to see

why. Line 280 checks to see if you've pressed the

space bar and want a new pattern.

Program 1: Plotting Points Calculated

20 P0KE65495,0C3 SPACES>TTHI5 POKE D

OUBLES THE SPEED OF MOST COLOR CO

MPUTERS

CLS:PRINT:PRINT

PRINT" PRESS THE SPACE BAR TO ST

ARTC4 SPACESJOVER AGAIN. "

PRINT

C=O:Z=O:B=O

PRINT " HORIZONTAL AXIS";:INPUT H

PRINT " VERTICAL AXIS";: INPUT V

PRINT-VIEWING ANGLE O TO 360";: IN

PUT P

RA=57.2757

NT = 90

30

40

50

6 0

7 0

80

90

100

1 10

120

130

140

150

160

170

180

190

200

210

22 0

230

240

250

260

270

280

290

3O0

310

320

330

0T=120

TS=127

E=8

FOR I =

P-P/RA

PMODE 4

IF V>=H

1 TO 90: NEXT I

I:PCLS:SCREEN 1,1

THEN M = V

IF H>V THEN M = H

Z = Z + H* <E/M>

B = B + V*(E/M)

Y=INT((SIN(Z/RA + P)*OT)+TS>

A=INT((SIN(B/RA)*NT)+NF)

C = C + 1

IF C =<4 THEN GOTO 300

LINE -(Y,A), PSET

IF INKEY*= " " THEN GOTO 320

GOTO 210

-<Y,A), PRESET

210

LINE

GOTO

CLS

GOTO

Program 2: Plotting Points Read From Table

20 CLS:PRINT

30 POKE 65495,0<3 SPACESJ^THIS POKE

DOUBLES THE SPEED OF MOST COLOR C

OMPUTERS

50 PRINT " NOTE: AFTER YOU ARE THRO

UGH {5 SPACES>USING THIS PROGRAM P

USH THE {5 SPACES>RESET BUTTON ON

THE BACK 0FC5 SPACESJTHE COMPUTER

YOU WON'T BEC5 SPACESJABLE TO

CLOAD UNLESS YOU D0<5 SPACESJTHIS

60 PRINT

70 PRINT " TO USE THIS PROGRAM PRES

St7 SPACES>ANY KEY AFTER YOU HEAR

THEC6 SPACES>THE BEEP."

80 DATA 128,130,132,135,137,139,141,

143.146,148,150,152,154,157,159,1

61,163,165,167,169,171,174,176,17

8,1S0,1S2,184,1B6,188,190,192,193

,195,197,199,201,203,204,206,208,

210,211,213,215,216,218,219,221

90 DATA 222,224,225,227,228,229,231,

232.233,235,236,237,238,239,240,2

41,242,243,24 4,2 45,246,247,247,24

8,2 49,249,250,25 1,251,252,252,253

,253,253,254,254,254,255,255,255,

255,255,255,255,255,255,255,255

100 DATA 254,254,254,253,253,253,252

,252,251,251,250,24 9,249,248,247

,247,246,245,244,243,242,241,240

,239,238,237,236,234,233,232,231

,229,228,227,225,224,222,221,219

,218,216,215,213,211,210,208,206

1 10

, 204

DATA 203,201

120

130

140

199,197,195,193,191

,190,188,186,184,182,180,178,176

,173,171,169,167,165,163,161,159

,157,154,152,150,148,146,143,141

,139,137,135,132,130,128,126,124

,121,119,117,115,112,110,108,106

, 104

DATA 102,99,97,95,93,91,89,87,85

,82,80,78,76,74,72,70,68,66,64,6

3,61,59,57,55,53,52,50,48,46,45,

43,41,40,38,37,35,34,32,31,29,28

,27,25,24,23,21,20,19,18,17,16,1

5, 14, 13, 12, 11, 10,9,9,8,7,7,6,5,5

,4,4,3,3,3,2,2

DATA 2,1,1,1,1,1,1,1,1,1,1,1,2,2

,2,3,3,3,4,4,5,5,6,7,7,8,9,9,10,

11,12, 13,14, 15, 16, 17, 18, 19,20,22

,23,24,25,27,28,29,31,32,34,35,3

7,38,40,41,43,45,46,48,50,52,53,

55,57,59,61,63,65,66,68,70,7 2,74

DATA 76,78,80,83,85,87,89,91,93,

95,97,100,102,104,106,108,110,11

3,115,117,119,121,124,126,128

30

150

160

170

180

190

200

DIM X<360>

FOR J=0 TO

READ X

X(J)=X

NEXT J

DATA 96,98,

8,109,111,1

1,122,124,1

3,135,136,1

5,146,148,1

6,157,158,1

5,167,168,1

4

360

99, 1

12, 1

25, 1

38, 1

49, 1

60, 1

69, 1

01 , 1

14, 1

27,1

39, 1

50, 1

61,1

70, 1

03, 1

16, 1

28, 1

41, 1

52, 1

62, 1

71, 1

August 1983

04, 1

17, 1

30, 1

42, 1

53, 1

06, 1

19, 1

32, 1

44, 1

54, 1

0

2

3

4

5

63,164,16

72, 1 73, 1 7

COMPUTE! 209

program sees a number it has to change it over. 
Variables are stored in floating point form , how­
ever, and simply have to be looked up in memory. 
This is much faster. 

The delay loop in line 160 can be left out with­
out hurting the program. Some people who have 
played with the program have been startled by 
the sudden switch from text to graphic screen 
and have managed to hit interesting things on the 
keyboard . The delay gives fingers a fraction of a 
second to move to a less dangerous position. 

Lines 170 to 220 are just se tting up paramete rs . 
The program will calculate a point and draw a 
line to it and then repeat the process . Lines 210 
and 220 calculate an arbitrary line length. The 
idea is to achieve a compromise between a s lowly 
drawn, beautiful pattern and a quickly drawn, 
jagged pattern. 

Lines 230 and 240 produce the sine calcula­
tions. The multiplier expands the pattern to fill 
the screen. The number added to the end shifts 
the pattern so that the center of the pattern is also 
the center of the screen. 

Lines 250 and 260 help to make things look a 
little better. Leave them out of the program to see 
why. Line 280 checks to see if you' ve pressed the 
space bar and want a new pattern. 

Program 1: Plotting Points Calculated 

20 POKE65495,0{3 SPACES} ' THIS POKE D 
OUBLES THE SPEED OF MOST COLOR CO 
MPUTERS 

30 CLS:PRINT:PRINT 
40 PRINT" PRESS THE SPACE BAR TO ST 

ART{4 SPACES}OVER AGAIN." 
50 PRINT 
60 C = O:Z = O:B = 0 
70 PRINT" HORI ZONTAL AXIS";:INPUT H 
80 PRINT" VERTICAL AXIS";: INPUT V 
90 PRINT"VIEWING ANGLE 0 TO 3 60";:IN 

PUT P 
100 RA=57.29S7 
110 NT=90 
120 NF=95 
130 OT=120 
140 TS=127 
150 E=8 
160 FOR I = 1 TO 90: NEXT I 
170 P=P /RA 
180 PMODE 4,I:PCLS:SCREEN 1,1 
190 IF V ) =H THEN M = V 
200 IF H>V THEN M = H 
210 Z = Z + Ht(E / M) 
220 B = B + Vt(E / M) 
230 Y=INT«SIN(Z/RA + P) tOT)+TS) 
240 A=INT«SIN(B/RA)'NT)+NF) 
250 C = C + 1 
260 IF C = ( 4 THEN GOTO 300 
270 LINE -(Y,A), PSET 
280 IF INKEY$= " " THEN GOTO 320 
290 GOTO 210 
300 LINE -(Y,A), PRESET 
310 GOTO 210 
320 CLS 
330 GOTO 30 

Program 2: Plotting Points Read From Table 

30 POKE 65495,0{3 SPACES}'THIS POKE 
DOUBLES THE SPEED OF MOST COLOR C 
OMPUTERS 

50 PRINT" NOTE: AFTER YOU ARE THRO 
UGH{5 SPACES}USING THIS PROGRAM P 
USH THE{5 SPACES}RESET BUTTON ON 
THE BACK OF{5 SPACES } THE COMPUTER 

YOU WON~T BE{S SPACES}ABLE TO 
CLOAD UNLESS YOU DO{5 SPACES}THIS 

60 PRINT 
70 PRINT" TO USE THIS PROGRAM PRES 

S{7 SPACES}ANY KEY AFTER YOU HEAR 
THE{6 SPACES}THE BEEP." 

80 DATA 1 2 8,1 3 0,132,135,137,139,141,. 
143,146,148,150,15 2 ,154,157,159,1 
61,163,165,167,169,171 , 174,176,17 
8,180,18 2 ,184,186,188,190,192,193 
,. 195,. 197, 199,201,. 203,. 204,. 206,. 208,. 
210,211,213,215,216,218,219,221 

90 DATA 222,224,225,227,228,229,231, 
232,233,235,236,237,238,239,240,2 
41,242 ,2 4 3,244,245,246,247,247,24 
8,249,249,250, 2 51,251,252,252,253 
,253,253,254,254,254,255,255,255, 
255,255,255,255,255,255,255,255 

10i~ DATA 254,254,254,253,253,253,252 
,252, 25 1,251,25113,249,249,248,247 
,247,246, 2 45,244,243,242,241,24113 
,239,238,237,236,234,233,232,231 
,229,228,227,225,224,222,221,219 
,218,216,215,213,211,21~,20i8,206 
,204 

110 DATA 203,2~1,199,197,195,193,191 

,19113,188 , 186,184,182,180,178,176 
,173,171,169,167,165,163,161,159 
,157,154,152,150,148,146,143,141 
,139,137,135,132, 13@, 128, 126, 124 
,121 , 119,117,115,112,110,1138,106 
, 104 

1 20 DATA 1~2,99,97,95,93,91,89,87,85 
,82,80,78,76,74,72,70,68,66,64,6 
3,61,59,57,55,53,52,50,48,46,45, 
43,41,40,38,37,35,34,32,31,29,28 
,27,25,24,23,21,20,19,18,17,16,1 
5,14,13,12,11,10,9,9,8,7,7,6,5,5 
,4,4,3,3,3,2,2 

130 DATA 2,1, 1,1,1,1,1,1,1,1,1, 1,2,2 
,2,3,3,3,4,4,5,5,6,7,7,8,9,9,10, 
11 , 1 2 ,1 3 ,14,15,16 , 17,18,19,2113,22 
,23 ,24,25 ,27 ,28,29, 3 1,32,34,35,3 
7 , 3 8,40, 41,43, 45,46,48 , 50,52,5 3 , 
55,57,5 9 ,6 1,63, 65,66,68,70,72,74 

140 DATA 76,78,8~,83,85,87,89,91,93, 
95,97, 10et, 102, 104, 106, 108, 110, 11 
3, 115,11 7 ,119,121,124,126,128 

150 DIM X(360) 
160 FOR J = 0 TO 3 60 
1 7 0 READ X 
180 X (J)=X 
190 NEXT J 
212'12' DATA 96 , 98,99,101,103,104,106, Ie 

8, 109, 1 11 , 11 2 , 114 , 116, 117, 119, 12 
1,1 22, 124,1 2 5,127, 1 2 8, 13~, 132, 13 
3, 1 35 ,136,1 3 8 ,139,141,142,144,14 
5,146,148.149,150,152,153,154,15 
6,157,158,1613,161,16 2 ,16 3 ,164,16 
5,167,168,169,170,171,172,173,17 
4 
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175,176,177,177,178,179,

181,1B2,183,183,1B4,185,

186,137,187,188,188,189,

190,190,190,190,190

191

190

191,191,191,191

191

191

180

185

189

191

191

190,190,190,190,189,189

188,188,187,187,186,186,185

184,183,18 3,182,181,181,180

178,177,177,176,175,174,173

170,169,168,167,165,164

158,157,156,154

171

162,161

152

141

128, 1

160

150,149,148,146,145,143

139,138,136,135,133,132

5,124,122,121,1197, 1

210 DATA

, 181

, 186

, 189

, 191

, 191

, 189

, 185

220 DATA

, 179

, 172

, 163

, 153

, 142

, 130

, 117

230 DATA 116,114,112,111,109,108,106

,104,103,101,99,98,96,94,93,91,8

9,88,86,84,83,81,79,78,76,75,73,
71,70,68,67,65,63,62,60,59,57,56

,54,53,51,50,4 8,4 7,46,44,43,41 ,4

0,39,3 7,36,35,34,32,31,30,29,28,

26,25,24,23,22,21,20,19,18,17,16

,15,15,14,13,12,11,11

240 DATA 10,9,9,8,7,7,6,6

3,3,2,2,2,2,2, 1,1,1,1

1,1,2,2,2,2,2,3,3,3,4

7,7,8,9,9,10,11,11,12

5, 16, 17, 18, 19, 20,21,22,23,24,25,

27,28,29,30,31,32,34,35,36,38,39

,40.42,43,44,46,47,49,50,51,53,5

4, 56

250 DATA 57,59,60,62,64,65,67,68,70,

71,73,75,76,78,80,81,83,84,86,88

,S9,91,93,94,96

260 DIM Y(360)

4,4,3

1,1,1

5,6,6

13,14,15,1

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

FOR J=0 TO

READ Y

Y(J>=Y

NEXT J

POKE 65494,

495, 0

IF INKEYCO

GOTD 320

CLS

PRINT:PRINT

TO STOP AN

RT A NEWfS

INT

PRINT S> 160

R THE HORI-

360

0:SOUND 100,2:POKE 65

"" THEN GOTO 330 ELSE

■ PRESS THE SPACE BAR

OLD PATTERN AND STA

SPACESJONE.":PRINT:PR

, " ENTER A NUMBER FO

£4 SPACES}ZONTAL AXIS

INPUT " " ; X

IF X<0 THEN PRINT 3 224."

t18 SPACES?":GOTO 350

PRINT 3 256:PRINT " ENTER A NUM

BER FOR THE VER-{5 SPACES}TICAL

AXIS"

INPUT " ";Y

IF Y<0 THEN PRINT 3 352,"

£13 SPACES?":GOTO 380

XP=0:YP=0

LINE (128.96)-(128+XP,96+YP),PRE

SET

PMODE 4,1:PCLS(5):SCREEN 1,1

XP=XP+X

YP=YP+Y+PH

IF XP>360 THEN XP=XP-360

IF YP>360 THEN YP=YP-360

LINE -<X<XP>,Y<YP)>,PRESET

IF INKEY*=" " THEN GOTO 330

GOTO 440 ©

Maximum Memory=Maximum Application!

Maximum Memory allows you to use more powerful programs lor

• EDUCATION • ENTERTAINMENT • MAIL LISTS

• BUSINESS APPLICATIONS • FINANCIAL RECORDS

APROPOS TECHNOLOGY

RAMAX

A perfect inveslme

yourierl roe enioyr

compuieri The oqm

peororce. and rtier

a I thu low puce rn<

i! to give your famly and

entar.d use from your horn©

□' operation, the neo! ap-

ai POWER it aaas to you VIC

kes it a MUSI tor ever, VIC

Fuse '
protected'

High reliability

gold plated

6 months parts
ana labor

warranty1

Contact Your Local Dealer.

[805)482-3604

Foreign owen. odd '15C0

AH rlems shicoed fror-. tfocfc

DUUI IHQUJBIES WaCOME

SPiOM. LOWPfflCEi

Only $149!

10 DAY MONEY-BACK GUARANTEE

RAMAX JR.-

AT«och own on

■AMAX Jt.-I Itwntlcol to ttw RAMAif

c»l wim 10k iraTftoa C 27V Our Insirucfla™

will ihaw yOj how to uu vCfiT flk as Bu<3 wr[n

WE SERVICE WHAT WE SELL!

350 H. Lantana Ave., Suile 821

Camarillo,CA 93010

Only $129! f

New Product!

Ar KUOrANL/-04
superbly designed ejconsion module

Ci)

To eaual trie lotoi memory or RAMAX1" you would
have To buy Commodore's 16k Memory Expansion

PLUS their Ik E-ponslon. PLUS maliitf Expansion for

□ total lilt price ol over S20O.OCI TXEN you woula
need o "motiiBr boaia which woula run Itis lotoi

up to OVEB SdOOl With RAMAX" you ouy just ON!

piece at ABOUT HALF THE PBlCEl

SAM*x ■ FMtim and Spadflcatloru:

• Aaas up to a full 27k bytes of aaaitional RAM to
ine i!anoora viC-20i iniernai RAM

• Built In swMcri allows User selection of ony com-
Olnoiion cl 5 areas ol RAM memory'

BIX 7 [tk Aar I6383-24S75)
BLK 3 [Sli Aar 24576-32767)

BlX5[Aar.40O6CM51S2. a^lows/ouoilows &k ROM

(JAM (3lt'Adi 1C24--10951

RESET [Dessti computer without power ovion]

• Built-in electrical Fuse ro rxofeci equipment

• totally serf-contained Mo external power suop-

ly needed

• Two [2) extension connectors ollow ANy oOdi-

tonal cartTldaes anajor devices oSsigned loi ihs

VIC eipansioti poit

• Very low power ctxisumpiion T175 amp usual]

designed tor long dfe

• Compute Operating Manual

• 6 month ports and laoor warranty to oriQlnal

purehatar.

• Factory service.

'Many VrC-20 cartridges ana programs require
certain configurations of the memcfy (ie. cerloin

□ornes will only run on Ihe uneijwnaed VIC while

Dtr>erc rnouire trie upper portion of tt>e e^paoded

memory) Wllh BAMAX" you hme swilchos thai

[Tie right area of memcry - all without plugging ox

urpluggiro Its so easy1

-APROPOS TECHNOLOGY.

Gives your Commodore 64 full exporKJObilityl This
plugs into the 64 Sgives you a swftcrtabte {singly or in any

p[sfiMp^ , ftAO OS

SWpfHog Included

2U21 DATA 175,176,177,177,178,179,180 
,181,181,182,183,183,184,185,185 
,186,186,187,187,188, 188,189,189 
189,190,190,190,190,190,191,191 
191,191,191,191,191,191,191, 191 
191,190,190,190,190,190,189,189 
189 ,188, 188 ,187, 1 87,186, 186, 185 

, 185 
220 DATA 184,183, 183, 182,1 81,181,180 

, 1 79~ 178, 1 77, 1 77, 1 76, 175, 174, 17 3 
,172,171,170,169,168,167,165,164 
,163,162, 161 , 160 , 158 , 1 57,156, 154 

15 3 ,152, 1 50,149,148,1 46,145,143 
, 142,141, 1 3 9,1 3 8,1 36, 135,133 ,132 

1 30,128, 1 27, 1 25, 1 2 4 ,122,121, 119 
11 7 , 

230 DATA 116 , 114 ,112, 111 ,109,108,106 
, 104 , 10 3 , 10 1,99,98,96, 94,9 3 ,91 , 8 
9,88,86 , 84,8 3 ,81, 7 9,78,76,75,73, 
7 1 ,70,68,67,65,63, 6 2,60,59,57,56 
,54,53,5 1 ,50, 48,47, 46 , 44,43, 41,4 
O,39, 37,36 , 3 5, 34 , 32,3 1,30, 2 9,28 , 
26,25,2 4 ,23,22,2 1 ,20, 19, 18 , 17, 16 
,15,15,14,13,12,11,11 

240 DATA 10,9, 9,8, 7,7,6,6,5,5, 4 , 4 ,3, 
3 , 3,2,2,2,2,2,1,1,1,1,1,1,1 ,1, 1, 
1,1,2, 2,2,2 ,2,3,3, 3, 4,4,5,5,6,6, 
7,7, 8 , 9,9,10,11,11,12,13,14 , 15,1 
5,16,17,1 8,19, 20,21,22,23,24,25, 
27,28,29,30,3 1 ,32,3 4 , 35,36, 3 8, 3 9 
, 40 , 4 2, 4 3 ,44,46,4 7, 49,50,51,53,5 
4,56 

250 DATA 57,59,60,62,64,65 , 67,68,70, 
7 1,73,75,76,78, 80 ,8 1 ,83, 84,86,88 
,89,91,93,94,96 

2M' DIM Y (360) 

270 FOR J=0 TO 3 6 0 
2 80 READ Y 
290 Y(J)=Y 
300 NEXT J 
3 10 PO KE 65494,0 , SOUND 100,2,POKE 65 

495 ,0 
32 0 IF l NKEY S < > "" THE N GO TO 33 0 ELSE 

GO TO 320 
330 CLS 
3 4 0 PRINT,PR1NT" PRESS THE SPACE BAR 

TO S TOP AN OLD PATTERN AND STA 
RT A NEW { 5 SPACES}O NE. ",PRINT ,P R 
INT 

3 50 PRINT ~ 160, " ENTER A NUMB ER FO 
R THE HO R I - { 4 SPACES}Z ON TAL AX IS 

3 60 INPUT ";X 
370 IF X< 0 THEN PRINT ~ 224," 

{IB SPACES } ",GOTO 3 50 
3 80 PRINT ~ 256,PRI NT E NTER ANUM 

390 
400 

BER FOR THE VER-{5 SPACES}TICAL 
AXIS" 
INPUT ";¥ 
IF Y< 0 THEN PRINT 
{1 3 SPACES }" ,GOTO 

Q)352, " 
3 80 

410 XP=0 ,YP=0 
4 20 L INE ( 1 28,961-(128+XP,96+¥Pl,PRE 

SET 
4 30 PMODE 4 , 1' PCLS (5) ,SCREEN 1,1 
44 0 XP=XP+X 
450 
460 
4 70 
480 
4 90 
500 

¥P = ¥P+¥+PH 
IF XP >3 60 THEN XP = XP -360 
IF YP >360 THEN YP=Y P-360 
LINE -(X(XP),Y(YP)), PRESET 
IF INKEYS=" THEN GOTO 330 
GOTO 440 

Maximum Memory=Maximum Application! 
Molrimum MerTlOlY allows you 10 use more power1u( programs lor · 

• EDUCATION . ENTERTAINMENT . MAil LISTS 
• BUSINESS APPLICATIONS . FINANCIAL RECORDS 

APROPOS ttCHHOUXiY 
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VIC-20/64 Translations:

Reading The Keyboard
Nathan Okun

When I bought my Commodore 64 computer, I

recognized that there was very little software writ

ten expressly for my machine. But, because of its

similarity to'the VIC-20, I thought it would be
possible to modify most - if not all - VIC programs

with minimal effort to run on my computer, too.

A considerable number of locations used by

the machines for internal workings are identical

in both VIC and 64 memory maps, especially the

first several hundred locations up through 831.

The cassette buffers are given to location 1019,

but some of the 64 sprites use memory from 832

to 1022, so this area is not directly compatible in

most cases.

Also, even though the addresses are different,

a number of locations seem to be used for the

same purpose (excluding the screen and sound

processing logic, of course). I recognized that the

content* of many of these locations would be dif

ferent, especially those holding addresses of mem

ory limits and the like, but I expected that all of

the differences would be straightforward, easily

understood changes.

While a great many changes are straightfor

ward, I quickly found a few locations that were

not working in the same manner in both machines.

Since it will be some time before I walk through

enough VIC programs to hit all of the differences

that exist, I decided to acquaint some 64 owners

immediately with some of the pitfalls I discovered

in my VIC to 64 translations. At least this will

make you more cautious and keep you from won

dering if your machines are broken when you get

some weird results.

Hidden Keyboard Differences
In COMPUTER'S First Book Of VIC, the article

"Extended Input Devices: Paddles And The

Keyboard," by Mike Bassman and Salomon Leder-

man, explains how the paddle works and how

the VIC-20 handles its keyboard input logic, using

the "polled" keyboard concept. This was one of

my first translation attempts, since it seemed so

easy to translate to the 64. After all, the keyboards

of both machines are identical, right?

Wrong!

After a little work, I altered the VIC programs

2 and 3 in the article to programs 1 and 2 here.

The differences are minor-1 used a comma instead

of a semicolon in the key code PRINT statement,

for example. The hardest part was handling loca

tion 808 to turn off the RUN/STOP key's BASIC

program BREAK effect. In the VIC, the normal

value of this location is 112, but in the 64 it has a

normal value of 237.

Changing this location to other values caused

some problems until I found that setting it to zero

seemed to work. I have no idea if this affects some

other portion of the operating system, so the use

of zero may not be universally correct.

Once it was written, I fully expected the

keyboard matrix table of my 64 to be identical to

that of the VIC. When 1 ran the program, however,

I got considerably different results. I double-

checked my program several times and could not

find any mistakes, so I decided to compile my

own 64 keyboard matrix table and see how things

differed. Table 1 is the result. Note that the entire

table is a transposition (axes swapped) of the VIC

matrix with a couple of rows and columns rear

ranged. Apparently, the 64 designers wanted the

RUN/STOP key to be in the upper left corner

(127,127), so they made extensive changes for this

and perhaps other reasons.

Once I realized that the polling values were

different, I rewrote a VIC program which PEEKed

into memory to read the character codes where

they are stored. The program reads the character

codes in location 197 as set by the BASIC program

after BASIC has done its own polling of the

keyboard. This location has the same meaning in

the 64 as it has in the VIC.

At line 51 added a POKE 808,0 to disable the

STOP key's BREAK effect and thus allow me

to find out its character code. As with the VIC,

the SHIFT keys, the CTRL key, the COMMO

DORE key, and the RESTORE key have no effect

on the value in location 197- which is 64 when no
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VIC-20/64 Translations: 

Reading The Keyboard 
Nathan Okun 

When I bought my Commodore 64 computer, I 
recognized that there was very little software writ­
ten expressly for my machine. But, because of its 
similari ty to the VIC-20, I thought it would be 
possible to modify most - if no t all - VIC programs 
with minimal effort to run on my compu ter, too. 

A considerable number of locations used by 
the machines for inte rnal workings are identical 
in both VIC and 64 memory maps, especially the 
first severa l hundred locations up through 831. 
The cassette buffe rs a re given to location 1019, 
but some of the 64 sprites use memory from 832 
to 1022, so this area is not directly compatible in 
most cases. 

Also, even though the addresses a re different, 
a number of loca tions seem to be used for the 
sa me purpose (excluding the screen and sound 
processing logic, of course). I recognized that the 
cOlllell ls of many of these locations would be dif­
fe rent, especially those holding addresses of mem­
ory limits and the li ke, but I expected that all of 
the differences wou ld be straigh tforward, easily 
understood changes. 

While a great many changes are straightfor­
ward , I quickly found a few loca tions that were 
not working in the sa me manner in both machines. 
Si nce it will be some time before I wa lk through 
enough VIC programs to hit all of the differences 
that exist, I decided to acqua int some 64 owners 
immediately with some of the pitfalls I di scovered 
in my VIC to 64 trans lations. At least thi s will 
make you more cautious and keep you from won­
dering if your machines are broken when you get 
some weird results. 

Hidden Keyboard Differences 
In COMPUTE!'s Firsl Book Of VIC, the article 
"Extended Input Devices: Paddles And The 
Keyboard ," by Mike Bassman and Sa lomon Leder­
man, explains how the paddle works and how 
the VIC-20 handles its keyboard input logic, using 
the "polled" keyboard concept. This was one of 
my first translation attempts, since it seemed so 
easy to translate to the 64. After all, the keyboards 

of both machines are identical, right? 
Wrong! 
After a little work, I altered the VIC programs 

2 and 3 in the article to programs 1 and 2 here. 
The differences a re minor - I used a comma instead 
of a semicolon in the key code PRINT statement, 
for example. The hardest part was handling loca­
tion 808 to turn off the RUN/STOP key's BASIC 
program BREAK effect. In the VIC, the normal 
va lue o f thi s location is 112, but in the 64 it has a 
normal va lue of 237. 

Changing this loca tion to other values caused 
some problems until I found that setting it to zero 
seemed to work. I have no idea if this affects some 
other porti on of the o perating system, so the use 
of zero ma y not be uni versa lly correct. 

Once it was wri tten, I full y expected the 
keyboard matrix table of my 64 to be identical to 
that of the VIC. When I ran the program, however, 
I got conside rably different results . I double­
checked my program several ti mes and could not 
find any mistakes, so I decided to compile my 
own 64 keyboard matrix table and see how things 
differed. Table 1 is the result. Note that the entire 
table is a transposition (axes swapped) of the VIC 
matrix w ith a couple of rows and columns rear­
ranged. Apparen tly, the 64 designers wanted the 
RU N/STOP key to be in the upper left corner 
(127,127), so they made ex tensive changes for this 
and perhaps other reasons. 

Once I rea li zed that the polling values were 
different, I rewrote a VIC program w hich PEEKed 
into memory to read the character codes where 
they are sto red. The program reads the characte r 
codes in location 197 as se t by the BASIC program 
after BASIC has done its own polling of the 
keyboard. This loca tion has the same meaning in 
the 64 as it has in the VIC. 

At line 5 I added a POKE 808,0 to disable the 
STOP key's BREAK effect and thus allow me 
to find out its character code. As with the VIC, 
the SHIFT keys, the CTRL key, the COMMO­
DORE key, and the RESTORE key have no effect 
on the va lue in loca tion 197 - which is 64 when no 

Augusl1983 COMPUTE! Z11 



key is being pressed. My version of the PEEK

program has the values running continuously up

the TV screen in four columns, just like the version
of the polling program that I used.

64's Hierarchy Of Keys

As suspected, the character codes were scrambled

when compared to the VIC codes - in only a couple

of cases were they the same. Table 2 shows the

Commodore 64 character codes for each key. There
is also a definite hierarchy in the keys so that if

two or more are held down simultaneously, one

of them always takes precedence unless an even

higher-precedence key is added to the group. The

character code number seems to be the order of

precedence, with the higher number overriding

any lower character number if both are pressed -

RUN/STOP has the highest precedence in Table 2

and overrides any other key or keys.

If RUN/STOP is held down after another key

has already been pressed and held, it won't cause

a BREAK in those cases where the row select code

in Table 1 is the same for the two keys when loca

tion 808 is returned to the normal 237 value. Ap

parently, the RUN/STOP key has been "fail-safed"

to keep it from BREAKing a program unless the

RUN/STOP key, and only the RUN/STOP key, is

hit.

The above examples should make it very

obvious that there are a number of subtle, but still

critical, differences between the Commodore 64

and the VIC-20. Who would have imagined that

they would change the keyboard logic when both

machines use identical keyboards? Caution is

definitely in order.

I now know of the following categories of

VIC-20/Commodore 64 differences:

1. Screen and sound chip locations and related

logic.

2. Sprite data storage and logic (VIC-20 has

no sprites).

3. RAM areas (location, not contents - Com

modore 64 is much larger here).

4. ROM operating system logic areas (VIC-20

has a larger operating system).

5. Contents of lower memory BASIC/operating

system working areas (limit-of-memory reg

isters and so forth in locations 0-831), though

most will be straightforward changes from

the VIC-20 contents (perhaps there are more

differences such as the one in location 808).

6. LOAD/SAVE procedures (VIC-20 is con

siderably less complex, but this is one of the

things that requires its extensive operating

system memory area).

7. Keyboard polling values (Table 1) and

character codes (Table 2).

8. Extra built-in joystick port and extra TV RF

output in addition to the NTSC color monitor

How To Renti Table 1:

The key code value is set into location 56321 when

the indicated key is hit and that key's row has been

previously selected by POKEing row select code

into location 56320; otherwise, the value of 255

will be in location 56321. The indicated value will

remain set as long as the key remains depressed.

(Commodore 64 keyboard hardware does the set

ting automatically.) If more than one key in a row

is hit simultaneously, the key codes are ORed

together.

Table 1:

.» —

*^
H BQ
00 —
U (A

"I

127

191

223

239

247

251

253

254

Commodore 64 Keyboard Matrix Table

Key Code (for PEEK) Returned From Location 56321 (SDCOl)

(Contents of Location 56321 = 255 Otherwise)

127 191 223 239 247 251 253

RUN

STOP

N

V

X

LEFT
f*T 111 - ■ ■

SHIFT

\CURSOR\

Q

t
@

o

u

T

E

f5

COMMO

DORE

K

H

F

S

f3

SPACE

RIGHT

SHIFT

M

B

C

Z

fl

2

HOME

0

8

6

4

f7

CTRL

r

L

J

G

D

A

CURSOR

*

P

1

Y

R

W

RETURN

254

1

£

9

7

5

3

DEL
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key is being pressed . My version of the PEEK 
p rogram has the values running continuously up 
the TV screen in four columns, just like the version 
of the polling progra m that I used. 

64's Hierarchy Of Keys 
As suspected, the cha racter codes were scrambled 
when compared to the VIC codes - in only a couple 
of cases were they the same. Table 2 shows the 
Commodore 64 character codes for each key. There 
is a lso a definite hierarchy in the keys so that if 
two or more a re he ld down s imulta neously, one 
of them always takes precedence unless an even 
higher-preced ence key is added to the group. The 
character code number seems to be the order of 
preced ence, w ith the higher number overriding 
any lower character number if both are pressed -
RUN/STOP has the highest precedence in Table 2 
and overrides any other key or keys. 

If RUN/STOP is he ld down after a nother key 
has already been pressed and held, it won' t cause 
a BREAK in those cases where the row select code 
in Table 1 is the same for the two keys w hen loca­
tion 808 is returned to the normal 237 value. Ap­
parently, the RUN/STOP key has been " fail-safed" 
to keep it fro m BREAKi ng a program unless the 
RUN/STOP key, and only the RUN/STOP key, is 
hit. 

The above examples should make it very 
obvious that there are a number of subtle, but still 
critica l, diffe re nces between the Commodore 64 
and the VIC-20. Who would have imagined that 
they would change the keyboard logic when both 
machines use identical keyboards? Caution is 
definitely in order. 

I now know of the following ca tegories of 
VIC-20/Commodore 64 d ifferences: 

1. Screen and sound chip loca tions and re lated 
logic. 
2. Sprite data s torage and logic (VIC-20 has 
no sprites). 
3. RAM areas (l ocation, not contents - Com­
modore 64 is much larger he re). 
4. ROM operating system logic a reas (V IC-20 
has a larger operating system) . 
5. Conten ts of lower memory BASIC/operating 
system working areas (Iimit-of-memory reg­
isters a nd so forth in locatio ns 0-831), thoug h 
I//Osl wi ll be straightforward changes from 
the VIC-20 contents (perhaps there are more 
differences such as the one in location 808). 
6. LOAD/SA VE procedures (V IC-20 is con­
siderably less complex, but this is one of the 
things that requires its extensive operating 
system memory area). 
7. Keyboard polling va lues (Table 1) and 
cha racte r codes (Table 2). 
8. Extra built-in joystick port and extra TV RF 
output in add ition to the NTSC color mo nitor 

How To Read Table 1: 
The key code value is set into loca tion 56321 w he n 
the indicated key is hit alld that key's row has been 
p reviously selected by POKEing row select code 
into location 56320; otherwise, the val ue of 255 
wi ll be in location 56321. The indicated va lue will 
remain set as long as the key remains depressed. 
(Commodore 64 keyboard hardware does the set­
ting automatica lly.) If more than one key ill a row 
is hit simulta neously, the key codes a re ORed 
together. 

Table 1: Commodore 64 Keyboard Matrix Table 

S 
Key Code (for PEEK) Returned From Location 56321 (SDC01) 

~e (Contents of Location 56321 = 255 Otherwise) 

":0 
254 .. '" 127 191 223 239 247 251 253 >-

~~ 
2 CTRL - 1 .".., 127 RUN Q COMMO- SPACE 0-<> 

U'" STOP DORE 
• _ c 

I t = RIGHT HOME £ u 0 191 
~::: SHIFT 
~ .. 

@ L P + 
~~ 223 

00 a:-c 239 N 0 K M 0 J 9 
.,,-

B 8 G Y 7 N." 247 V U H 
"", ])01: 

F C 6 D R 5 "'0 251 X T 
::;: .. 

A W 3 ~~ 253 LEFT E S Z 4 

'"- SHIFT -~ .. 
CURSOR RETURN DEL .... ~ 254 tCURSOR. f5 f3 f1 f7 

! -
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CS1 QUICK BROWN FOX $55.00
The Word Processor ol this decade' For ibe VIC-20 and C-64

Commodore 64®
$43500

Plus you receive a free QBF

Word Processor valued at

$55.00

Write for

FREE

Catalog!

VIC-208
SQgOO

When you buy our 6 Game

Pac or 6 Finance Pack $43.00

C-64 Software

Pet Emulator $27.95

Editor Pac 67.00

File Pac 32.36

Account Pac 57,00

Farm Management I

(Agricultural Software) 47.25

Home Budget 29.95

Stock Investments 76.95

Calc Result 140.00

650Z Professional Development

System 27.95

Mail List 34.95

Vic Easy Lesson & Easy Quiz 35.97

Loan Calculator 1 5.95

Data Files 14.95

Research Assistant 2.0 28.00

Total Label 2.6 (Mailing

Lables) Tape 19.95

Disk 22.00

Total Time Manager 2.6 37.00

Total Texl (Word Processor) 2.6 40.00

C-64 Games

Flight 64 (Flight Simulator)

Gunsiinger

Spellathon

Motor Mania

Renassance

Vic Clowns

Radar Rat Race

Jupiter Lander

Temple ot Apshai

Upper Reaches ot Apshai

Curse of Ra

Sword of Fargoal

Jump Man

Tape $13.95

Disk 15.95

13.95

16.95

25.95

25.95

25.00

25.00

25.00

39.95

16.95

26.95

19.95

26.95

VIC-20 & C-64 Hardware

VIC-1541

VIC-1530

VIC-1515

VlC-1010

VIC-1311

VIC-1312

Disk Drive

Datasette

Printer

Expansion Module

Joystick

Wico Joystick

Game Paddles

Telephone Modem

Terminal

Emulator (64)

40x25 Terminal

Emulator VIC

Tape

Disk

347.00

67.50

334.95

139.95

9.95

28.00

19.95

99.95

9.95

15.95

40.95

VIC-1 21 0 VIC 3K Memory

Expander Cart. 34.95

Plugs directly into the VIC s expansion port Expands to

8K RAM total.

VIC-1110 VIC 8K Memory

Expander Cart. 52.50

8K RAM expansion cartridge plugs directly into the VI.

CM 102 24K Memory

Expander Cart. 119.95

VIC-101 1A RS232C Terminal

Interface 39 95

Provides interface between the VIC-20 and RS232 tele

communications modems. Connects to VIC'S user port.

PETSPEED—

Basic Compiler lor Commodore 1 40.00

Vic Rabbit Cartridge 35.00

CBM 64 Rabbit 35.00

Star G-10 Printer 360.00

Mura Modem 120.00

Smith Corona TP-1 Printer 650.00

CARDCO HARDWARE

CARDBOARD 6 $87.50

An expansion interlace for the VIC-20 Allows expansion lo

40K or accepts up to sm games. May be daisy-chained lor

more versatility

CARDBOARD 3 $35-95
Economy expansion interface for the VIC-20

CARD ■?'■ CARD/PRINT $76.00

Universal Centronics Parallel Printer Interlace lor the

VIC-20 or CBM-64 Use an Epson MX-80 or OKIDATA or

TANDY or |ust aDoot any other.

CARDETTE $30-95
Use any standaid cassette player/recorder with your

VIC-20 or CBM-64.

LIGHT PEN $29.95
A light pen wilh sin good programs to use with your VIC-20

or CBM-64

16K Memory Expander $50.50

All CARDCO Products have a lifetime warranty.

COMMODORE SOFTWARE

VIC-1211 A VIC-20 Super Expander $55.00
Everything Commodore could pack tnto one cartridge —

3K RAM memory expansion, high resolution graphics plot

ting, colof, paint and sound commands Graphic, texl. mul

ticolor and music modes 1024*1024 dot screen plotting

All commands may be typed as new BASIC commands or

accessed by hilling one ol the VIC's speciahlunclion keys.

Includes tutorial instruction book Excellent for all pro

gramming levets

VIC-121 2 Programmer's Aid

Cartridge $45.99
More than 20 new BASIC commands help new and exper

ienced programmers renumber, irace and edit BASIC pro-

giams. Trace any program line-by-lme as it executes, pause

to edit Special KEY command lets programmers redefine

function keys as BASIC commands, subroutines or new

commands.

VIC-1 213 VICMON Machine Language

Monitor $48.99
Helps machine code programmers write fast, efficient 6502

assembly language programs Includes one line assembler/

disassembler

VIC-20 Software

(or Business & Home Applications

6502 Professional Development

System $25.00

Vic Forth (Advance Computer

Language) 49.95

Hess Mon (Machine Language

Monitor)

Hess Writer (Word Processor)

Turtle Graphics

Total Label 2.1

Total Time Manager 2.1

Research Assistant 2.0

Total Text 2.5

Encoder

Acct. Payable & Receivable

VIC-20 Games

Exterminator Plus (Excellent)

Anti Matter Splatter (Disaster)

Rescue From Nufon (Great)

Tank Wars (War Game)

Simon (Great for kids)

3am Bomber (Avoid the enemy)

3reakout

Snack Man (Pac Man)

Defender on Tri

Amok

Tape

Disk

Tape

Disk

Tape

Disk

Tape

Tape

Disk

Cart

Cassette

Starfighter

Torg

Gridrunner

nvasion Orion

8K Backgammon

TOORDER: ! '---■' •■■ .!
P.O. BOX 76S '■:.--,-.V, :fi\;:j
WICHITA, KS67201 fig&jfss
(316)263-1095 IMiiM >

34.95

34.95

34.95

17.95

22-00

28-00

32.00

28.00

32.00

30.00

34.95

29.00

35.00

$17.95

17.95

12.95

15-95

13.45

13.45

7.95

17.95

17.95

23.95

19.94

17.95

15.95

34.95

20.95

19.95

7"
[MasterCard I
\ * ' '

Handling charges S2 00

COD. (Add S2 00)

Personal checks allow 3 week delivery

VIC-20* is a registeted trademark ol Con

Prices subject lo change

CS I QUICK BROWN FOX $55.00 
The Word Processor 01 thIs de1::ade! For the VIC·20 and C-64 

COMMODORE 64 ® 

$43500 

• • II 
I 

Plus you receive 
Word Processor 
$55.00 

a free aBF 
valued at 

Write for 
FREE 

Catalog! 
When you buy our 6 Game 
Pac or 6 Finance Pack $43.00 

Pel Emulator 
Ed itor Pac 
File Pac 
AccQuntPac 

C-64 Software 

Farm Management I 
(Agricultural Software) 

Home Budget 
Siock Investments 
Calc Result 

$ 27 .95 
67 .00 
3 2 .36 
57.00 

47 .25 
29.95 
76.95 

140 .00 
650 Z Professional Development 

System 
Mail List 
Vic Easy Lesson & Easy Quiz 
Loan Ca lcu lator 
Oata Files 
Research Assistant 2 .0 
Total Label 2.6 (Mailing 

l ables) 

Total Time Manager 2 .6 

27.9 5 
34 .9 5 
35.97 
15.95 
14.95 
28.00 

Total Texl (Word Processor) 2 .6 

Tape 19.95 
Disk 22.00 

37.00 
40 .00 

C-64 Games 
Fligh t 64 (Flight Simulator) 

Gunslinger 
Spellathon 
Motor Mania 
Renassance 
Vic Clowns 
Radar Rat Race 
Jupiter Lander 
Temple of Apshai 
Upper Reaches of Apshai 
Curse of Ra 
Sword of Fargoal 
Jump Man 

Tape 
Disk 

$ 13.95 
15.95 
13 .95 
16.95 
25.95 
25.9 5 
2 5 .00 
2 5 .0 0 
2 5 .00 
39.95 
16.95 
26.95 
19.95 
26.95 

VIC-20 & C-64 Hardware 
VIC- 154 1 
VIC- 1530 
VIC· 1515 
VIC· l 0 10 
VIC-1311 

VIC- 1312 

Disk Drive 
Datasette 
Printer 
Expansion Module 
Joyst ick 
Wico Joystick 
Game Paddles 
Telephone Modem 
Terminal 

Emulator· (64) 

40x25 Terminal 
Emulator VIC 

347.00 
67 .50 

334 .95 
139.95 

9 .95 
28.00 
19 .95 
9 9 .9 5 

Tape 9 .95 
Disk 15 .95 

40.95 

VIC-12 10 VIC 3K Memory 
Expander Cart. 34 .95 

Plugs directly Into Ihe VIC's expans.ion port Expands to 
8KRAM tolal. 
VIC- l11 0 VIC 8K Memory 

Expander Cart . 52 .50 
8K RAM expanSion car tridge plugs dlfectly into the VI. 
CM 1 02 24K Memory 

Expander Cart. 119 .95 
VIC-1 0 11A RS232C Term inal 

Interface 39 .95 
Provides inleffacc between the VIC-20 and RS232 tcle­
communieatlons modems. Connects to VICS user port. 

PETSPEED -
Basic ComPIICf lOr Commodore 
Vic Rabbit Cartridge 
CBM 64 Rabbit 
Star G-10 Printer 
Mura Modem 
Smith Corona TP-1 Printer 

CARDCO HARDWARE 
CARDBOAR0 6 

140 .00 
35.0 0 
35 .00 

360 .00 
120 .00 
650.00 

$8 7 .50 
An expansion Interlace lor the VIC-20 Allows expansion to 
40K or accepts up to SiX games. May be dalsy-chained lor 
more versatility 
CARDBOARD 3 $3 5 .95 
Economy expan$.lOfl lnter'ace'or the VIC-2O 

CARD "7'" CARD/ PRINT $76.0 0 
Universal Centronics Parallel Pflntc r Inlerl ace lor Ihe 
VIC-20 or CBM·64 Use an Epson MX·80 or OKIOATA or 
TANDY or Jusl about any other . 
CARDETTE $3 0 .95 
Use any standard cassella player I rccorder wilh your 
VIG-2Q or CBM·64. 
LIGHT PEN $ 29 .95 
A light pen Wl lh SIX good programs to use wllh your VIC-20 
orCBM·64 . 

16K Memory Expander $50.50 
All CAROCO Produc ts have a I,'etune warranty . 

COMMODORE SOFTWARE 
VIC-l 211 A VIC-20 Super Expander $55,00 
Everything Commodore could pack InlO ooe cartridge -
3K RAM mcmotY expansion. high resolutlO(l QraphlCS olot· 
l ing. color. palOl and sound commands -Graphic. text. mul­
licolor and music modes. I 024x l 024 dot screen plotting. 
All commands may be typed as new BASIC commands or 
accessed by hill ing one 01 the VIC's spccial:!:fu rH;tion keys. 
Includes lutor ial instruction booII. . Excetlent 'Of all pro­
grammirlg tevels. 
VIC-1212 Programmer's Aid 

Cartridge $45.99 
More than 20 new BASIC commandS hetp new and exper­
ienced programmers renumber. trace and edil BASIC oro­
grBms. Trace Bny program lin.o-by·line as it executes. pause 
10 edit. Special KEY command Ic ts programmers redel ine 
junction keys as BAStC commands. SUbroutines or new 
commands. 

VIC-1 2 13 VICMON Machine Language 
Monitor $48.99 

Helps machine code programmers wnt~last . clhClCnt 6502 
assembly language programs. Includes ooe tine assemble. I 
disassembler 

VIC-20 Software 
lor Business & Home Applications 

6502 Professional Developmenl 
System 

Vic Forth (Advance Computer 
Language) 

Hess Mon (Machine Language 
Monitor) 

Hess Writer (Word Processor) 
Turtle Graphics 
Total Labet 2 . 1 

Total Time Manager 2 .1 

Research Assistant 2.0 

Tape 
Disk 

Tape 
Disk 

Tape 
Disk 

Tape 

$ 25.00 

49.95 

34 .9 5 
34 .95 
34 .95 
17.95 
22 .00 
28 .00 
32.00 
2B.00 
32.00 
30.00 Tolal Text 2 .5 

Encoder 
Accl. Payable & Receivable 

34.95 
Tape 29 .00 
Disk 35 .00 

VIC-20 Games 
Exterm inator Plus (Excellen t) 
Anti Matter Splatter (Disaster) 
Rescue From Nufon (Great) 
Tank Wars (War Game) 
Simon (Great for kids) 
Dam Bomber (Avoid the enemy) 
Breakout 
Snack Man (Pac Man) 
Defender on Tri 
Amok Carl. 

$ 17.95 
17.95 
12.95 
15 .95 
13.45 
13 .45 

7.95 

Cassette 

17.95 
17.95 
23.95 
19.94 
17.95 
15.95 
3 4.95 
20.95 
19 .95 

Starfigh ler 
Torg 
Gridrunner 
Invasion Orion 
8K Backgammon 

TO ORDER: 
P.O . BOX 768 
WICHITA. KS 6720 1 
(3 16)263-1095 

Handling charocs $ 2 00 
C.O.D. (Add $ 2 00) 
Personal checks allow 3 week delivery 
VIG-2~ is a rcgistCHtd Irademark 01 CommodOre 
Prices subjccl lo change 



output port (lots of tricks probably possible

with these!)

Other hidden differences are probably

waiting for the unwitting Commodore 64 owner

to stumble over when he wants to use a VIC pro

gram. I hope that anyone who does find some

will write in to tell the rest of us.

Table 2:

Character Codes Returned

KEY

*m-

1

2

3

4

5

6

7

8

9

0

+

-

£

HOME

DEL

CHARCD

57

56

59

8

11

16

19

24

27

32

35

40

43

48

51

0

KEY

Q
W

E

R

T

Y

U

I

o

p

@

fl

f3

f5

f7

From Location 197 For Eacfi

CHARCD

62

9

14

17

22

25

30

33

38

41

46

49

54

4

5

6

3

KEY

STOP

A

S

D

F

G

H

J
K

L

:

i

=

RETURN

NO KEY = SHIFT KEY (either) = CTRL KEY = COMMODORt

Key Entry (Commodore 64)

CHARCD KEY

63

10

13

18

21

26

29

34

37

42

45

50

53

1

KEY =

z

X

c

V

B

N

M

/

CRSRDN

CRSRRT

SPACE

RESTORE KEY =

CHARCD

12

23

20

31

28

39

36

47

44

55

7

2

60

64 as CHAR CODE

Program 1:

Machine Language Program To Capture Key

Code Before Changed By BASIC. (Incorporated

as a BASIC loader in Program 2.)

Note: Change 127 ($7F) to any of the other legal row

select values, depending on the key used. See Table 7.

The routine is needed because the'BASIC interpreter is
continually changing the row select value to 127 to

check for a STOP input from the keyboard at the end of

every command, so we must grab the key code for our

key by setting the desired row select and saving our key

code for that row before the end of any BASIC instruc

tion. It is used in Program 2, and it can be used in any

program you create to check for keyboard inputs.

(Hex)

A9

8D

AD

8D

60

7F

00 DC

01 DC

FF 9F

Assembly

LDA

STA

LDA

STA

RTS

#$7F

$DC00

$DC01

$9FFF

Comments

;Row select

code = 127

(example)

;Set row

select code

(56320)

;Get key code

from 56321

;Save key

code at 40959

;Return

Note: Higher values of the CHAR CODE override lower

values if two or more keys are pressed simultaneously. If

any key in the 127 roiv of Table 1 is held down prior to

pressing the RUN/STOP key, location 197 will change to

63 but a BREAK will not occur.

Program 2:
Disable RUN/STOP Key And PRINT Key Code Of

Pressed Key(s)

Note: You will probably want So delete REM statements

when you key this in. Also, putting 0 in location 808 works,

but this is an important location and a value ofO might not

be correct for every program.

5 POKE 808,0:REM NORMAL VALUE=237. DISAB

LES RUN/STOP WHEN = 0.

8 REM LINE 10 CUTS OUT 21 BASIC RAM LOCA

TIONS

10 POKE 51,235:POKE 52,159;POKE 55,235:PO

KE 56,159

20 FOR K=0 TO 11:READ X:POKE 40940+K,X:NE

XT:REM LOAD MACHINE LANGUAGE

30 SYS 40940:REM CALL MACHINE LANGUAGE PR

OGRAM—SAVES KEY CODE IN 40959

40 PRINT PEEK(40959),:REM PRINTS 255 UNTI

L KEY(S) IN SELECTED ROW ARE HIT

50 GOTO 30:REM KEEP PRINTING UNTIL MACHIN

E TURNED OFF (STOP IS DISABLED)

60 DATA 169,127,141,0,220,173,1,220,141,2

55,159,96: REM MACHINE LANGUAGE

70 REM ML PROGRAM TO SAVE KEY CODE LOADED

INTO LOCATIONS 40940-40951 <Q
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output port (lots o f tri cks probably possible 
with these!) 

Other hidden d ifferences are probably 

Table 2: 

waiting for the unwitting Commodore 64 owner 
to s tu mble over when he wants to use a VIC pro­
gram. I hope that a nyone w ho does find some 
wi ll w ri te in to tell the rest of us. 

Character Codes Returned From Location 197 For Each Key Entry (Commodore 64) 

KEY CHA R CD KEY CHA R CD KEY CHAR CD KEY CHAR CD -- 57 Q 62 STOP 63 Z 12 
1 56 W 9 A 10 X 23 
2 59 E 14 S 13 C 20 
3 8 R 17 D 18 V 31 
4 11 T 22 F 21 B 28 
5 16 Y 25 G 26 N 39 
6 19 U 30 H 29 M 36 
7 24 I 33 J 34 47 
8 27 0 38 K 37 44 
9 32 P 41 L 42 / 55 
0 35 @ 46 45 CRSRDN 7 
+ 40 • 49 50 CRSRRT 2 

43 + 54 = 53 SPACE 60 
£ 48 fl 4 RETURN 1 

HOME 51 f3 5 
D EL 0 f5 6 

f7 3 

NO KEY = SH IFT KEY (either) = CTRL KEY = CO MMODO RE KEY = RESTORE KEY = 64 as CHA R CODE 

Program 1: 
Machine Language Program To Capture Key 
Code Before Changed By BASIC. (Incorporated 
as a BASIC loader in Program 2.) 

Nole: Chal1ge 127 ($7F) 10 allY of Ihe olher legal row 
selecl val lies, dependil1g all Ihe key used. See Tahle J. 
The routine is l1eeded because the BASIC illierpreler is 
contil1l1ally chal1ging Ihe row select value 10 127 10 
check for a STOP illplll from Ihe keyboard al Ihe elld of 
every cOllllllal1d, so we 111115 1 grab Ihe key code fo r oll r 
key by settillg Ihe desired rolV seleci and savillg Ollr key 
code for Ihal row before Ihe e/ld of allY BASIC illslmc­
lioll. It is IIsed in Program 2, and il cal1 be Llsed ill any 
program YOIl creale 10 check for keyboard inpuls. 

(Hex) Asscmblr Comments 

A9 7F LDA # $7F ;Rowselect 
code = 127 
(exam ple) 

8D 00 DC STA SDCOO ;Sct row 
select code 
(56320) 

AD 01 DC LDA $DC01 ;Get key code 
fro m 56321 

8D FF 9F STA S9FFF ;Save key 
code at 40959 

60 RTS ;Return 
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Nole: Higher values of the CHAR CODE override lower 
valu es if two or more keys are pressed simu ltaneously. I f 
any key in the 127 row of Table 1 is held down prior to 
pressing the RUN/STOP key, location 197 will cha nge to 
63 but a BREAK will not occur. 

Program 2: 
Disable RUN/STOP Key And PRINT Key Code Of 
Pressed Key( s) 

Nole: YOII w ill probably wall I 10 delele REM sialelllelli s 
whell YOIl key Ihis ill. Also, pllllillg a ill 10cal iOll 808 works, 
bllilhis is all illlpOrlallllocalioll alld a vallie Of a lIIight llOI 
be correct for every progralll. 

5 POKE 808,0:REM NORMAL VALUE=237. DISAB 
LES RUN/STOP WHEN = 0. 

8 REM LINE 10 CUTS OUT 21 BASIC RAM LOCA 
TIONS 

1 0 POKE 51 , 235:POKE 52 , 159 : POKE 55,235 : PO 
KE 56 , 159 

20 FOR K=0 TO 11:READ X:POKE 40940+K , X:NE 
XT : REM LOAD MACHINE LANGUAGE 

30 SYS 40940:REM CALL MACHINE LANGUAGE PR 
OGRAM--SAVES KEY CODE IN 40959 

40 PRINT PEEK(40959) ,: REM PRI NTS 255 UNTI 
L KEY(S) IN SELECTED ROW ARE HIT 

50 GOTO 30 : REM KEEP PRINTING UNTIL MACHIN 
E TURNED OFF (STOP IS DISABLED) 

60 DATA 169 , 127 , 141,0,22~ , 173 ,1, 220 , 141,2 
55 , 159,96 : REM MACHINE LANGUAGE 

70 REM ML PROGRAM TO SAVE KEY CODE LOADED 
INTO LOCATIONS 4094~-40951 ~ 
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tCOMMODORE64fp
SOFTWARE COUPON

Expires 10-1-83

SAVE UP TO $100
THIS COUPON VERIFIES THAT THE BEARER HAS PURCHASED A j | COMMODORE 64 COMPUTER

f^~[ DISK DRIVE £ ^] PRINTER I I MONITOR WHICH QUALIFIES FOR THE PURCHASE OF
COMMODORE 64 SOFTWARE FROM THELIST SHOWN HEREIN AT 1/3 OFF SALE PRICES!11

THIS PURCHASE IS LIMITED TO A MAXIMUM OF $300.00 AT SALE PRICES* OR $200 AT THE

SPECIAL 1/3 OFF PRICES. THIS ALLOWS UP TO $100.00 SAVINGS OFF SALE PRICKS I ! AND

MUCH MORE OFF LIST PRICES. YOU CAN BUT ANY AMOUNT OF ITEMS AT THE SPECIAL 1/3 OFF

PRICE AS LONG AS YOU DON'T EXCEED $200 AT THE SPECIAL 1/3 OFF PRICES!!

THIS COUPON CAN ONLY BE USED ONE TIME! !

Order Item List

1—1

r i

i—f

i—i

SUPER

SCRIPT 64 - EXECUTIVE WORD

PROCESSOR (Disk Only)

COMPLETE DATA BASE (Disk Only)

ELECTRONIC SPREAD SHEET

(Tape or Disk)

ACCOUNTING PACK (Tape or Diak)

TOTAL 5.2 WORD PROCESSOR-PLUS

(Tape)

(Disk)

TOTAL TEXT 2.6 WORD PROCESSOR

(Tape )

(Disk)

TOTAL LABEL 2.6

(Tape)

(Disk)

QUICK BROWN FOX WORD PROCESSOR

(Cartridge)

PROGRAMMERS HELPER (Disk Only)

BASIC TUTOR (Tape or Disk)

TYPING TUTOR (Tape or Disk)

SPRITE DESIGNER (Tape or Disk)

MEDICINE MAN (Tape Only)

WEATHER WAR II (Tape Only)

PROFESSIONAL JOY STICK

LIGHT PEN

DUST COVER

BONUS COUPON DEAL!

$99.00

$89.00

$89.00

$69.00

$69.00

$79.95

$44.95

$49.95

$24.95

$29.95

$69.00

$69.00

$29.95

$29.95

$16.95

$19.95

$19.95

$24.95

$39.95

$ 8.95

List

80 COLUMN BOARD. 80 Characters per line $275

on the screen at one time includes word

processor! mail merge-data base, electronic

spread sheet on two tapes. (For disk add $10.00)

Sale

$179

1/3 Off Price

$79.00

$69.00

S69.00

$49.00

$56.00
$64.00

$39.00

$42.00

$18.00

$23.00

$59.00

$59.00

$24.95

$24.95

$14.95

$17.95

$17.95

$16.95

$29.95

$ 6.95

Sale

$52.00

$46.00

$46.00

$32.00

$37.00

$42.00

$26.00

$25.00

$12.00

$15.00

$40.00

$40.00

$15.00

$15.00

$10.00

$12.00

$12.00

$11.00

$20.00

$ 4.60

Bonus Price

$159
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• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY

• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS • FREE CATALOGS

WE LOVE OUR CUSTOMERS

John H. Scheele, President
ENTERPRIZES •««««•»'
BOX 550. BARRINGTON, ILLINOIS 60010
Phon* 312/382-5244 to otdtr

m
i na mv. mm m&

-fob

SAVE UP TO $100 
THIS COUPON VERIFIES THAT THE BEARER HAS PURCHASED A D COMMODORE 64 COMPUTER 
\I DISK DRIVE 0 PRINTER \I MONITOR WHICH QUALIPIES FOR THE PlltCHASE OF 
CoiiiibDORE 64 SOFTWARE FROM TH'ifLI!;T SH<MI HEREIN AT 1/3 OFF SALE PRICES III 

THIS PURCHASE IS LIHITED TO A HAXll!UH OF $300.00 AT SALE PRICESI 
SPECIAL 1/3 OFF PRICES. THIS ALLOWS UP TO 
MUCH MORE OFP LIST PRICES. YOU CAN BUY .. _!'"7.= 
PRICE AS LONG AS YOU DON'T EXCEED $200 AT THE SPECIAL =.;:....:=...:..:;==. 
THIS COUPON CAN ONLY BE USED ONE TIME II 

Order 

D 

B 
B 

Item. 

SCRIPT 64 - EXECUTIVE WORD 
PROCESSOR (Disk Only) 

COMPLETE DATA BASE (Disk Only) 
ELECTRONIC SPREAD SHEET 

(Tape or Disk) 
ACCOUNTING PACK (Tape or Diek) 
TOTAL 5.2 WORD PROCESSOR-PLlIl 

(Tape) 
(Disk) 

TOTAL TEXT 2.6 WORD PROCBSSOR 
(Tape) 
(Disk) 

TOTAL LABEL 2.6 
(Tape) 
(Disk) 

QUICK BROWN POX WORD PROCESSOR 
(Cartridse ) 

PROGRAHHIIRS HELPER (Disk Only) 
BASIC TUTDR (Tape or Disk) 
TYPING TUTOR (Tape or Disk) 
SPRITE DESIC~IER (Tape or Diek) 
MEDICINE HAN (Tape Only) 
WEATHER WAR II (Tape Only) 
PROFESSIONAL JOY STICK 
LIGHT PEN 
DDST COVER 

SUPER BONUS COUPON DEAL I 

80 COLUMN BOARD. 80 Characters per line 
on the screen at one time includes word 

Liet 

$99.00 
$89.00 
$89.00 

$69.00 

$69.00 
$79.95 

$44.95 
$49.95 

$24.95 
$29.95 
$69.00 

$69.00 
$29.95 
$29.95 
$16.95 
$19.95 
$19.95 
$24.95 
$39.95 
$ 8.95 

LiBt 

$275 

processor , mail merge _ data base, electronic 
spread sheet on two tapes. (For disk add $10.00) 

Sale 

$79.00 
$69.00 
$69.00 

$49.00 

$56.00 
$64.00 

$39.00 
$42.00 

$18.00 
$23.00 
$59.00 

$59.00 
$24.95 
$24.95 
$14.95 
$17.95 
$17.95 
$16.95 
$29.95 
$ 6.95 

Sale 

$179 

$52.00 
$46.00 
$46.00 

$32.00 

$37.00 
$42.00 

$26.00 
$28.00 

$12.00 
$15.00 
$40.00 

$40.00 
$15.00 
$15.00 
$10.00 
$12.00 
$12.00 
$11.00 
$20.00 
$ 4.60 

Bonus Price 

$159 

o LOWEST PRICES 0 15 DAY FREETRIAL 0 10 DAY FREE REPLACEMENT WARRANTY 
o BEST SERVICE IN U.S.A. 0 ONE DAY EXPRESS MAIL 0 OVER 500 PROGRAMS 0 FREE CATALOGS 

WE LOVE OUR CUSTOMERS PRDTECTD 
John H. Scheele, President 

ENTER PRIZES .w,,~,~",~,~,~, 



MACHINE LANGUAGE
Jim Butterfield, Associote Editor

A Bagel Break
Let's walk through an example of programming a

complete game, including machine language.

We'll make it a simple one: "Bagels," a guessing

game that has appeared under other names, in

cluding the commercially packaged game, Master

Mind.

We'll make this one simple, with few frills.

We could do it entirely in BASIC, of course; we're

using machine language for the practice and for

the thrill of seeing the answers come up instantly.

You can judge for yourself whether or not machine

language handles the job more efficiently.

Ground Rules

We will assume that BASIC will generate the ran

dom codes. Yes, you can generate pseudo-random

numbers in machine language, too, but we'll shor

ten the job with BASIC. Once we're into a game,

we'll stay entirely in machine language.

The program is written to work on all Com

modore machines up to and including the VIC

and 64. This means that we need to be careful

about memory, since different machines have

differently arranged memories. We'll avoid this

problem by using the cassette buffer area that is

located in the same area in all these machines.

And of course, we'll use the built-in Kernal

routines that work on all Commodore units: FFD2

to print, FFE4 to get a character.

Planning

We'll need the following work areas:

• A counter which keeps track of the number

of guesses (let's put this at $0240 hexadecimal);

• A counter which says how many "exact"

matches have been found on this guess (let's use

S0241);

• A counter which says how many "inexact"

matches have been found (use $0242);

• A counter to keep track of the number of

characters typed by the player (we'll use $0243);

• A place to keep the mystery code (four lo

cations from $0244 to $0247 hex);

• A place to put a copy of the mystery code

(from $0248 to $204B);

• A place for the user's guess (from $024C to

$024F).

Why do we make a copy of the mystery code?

Because we will destroy parts of this copy as we
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test for matches. That way, we will never count

the same item twice as a match.

Writing The Program

We lay out a blank piece of paper and try to write

the logic. We assume that the BASIC program has

placed the mystery code (alphabetic characters

from A to F) into hex addresses 0244 to 0247 before

it calls upon our program to play the game. Here

we go: we'll write a "main routine" first. Although

we plan to put it into the cassette buffer (starting

at hex 033C), we don't need to write in the ad

dresses—yet.

START LDA #$00

STA $0240

We set our "number of guesses" to zero for

starting. Now, on to the next guess:

GUESS INC S0240

LDA $0240

Our guess-number is set one higher, and we bring

it into the A register.

CMP #$0A

BEQ QUIT

If we've had nine guesses, we quit here and

let BASIC take over. By the way, we don't know

exactly where to branch ahead, so we give the

branch location a name rather than an address.

We'll fill this in soon. In the meantime, if we don't

branch, it's time to play:

JSR PLAY

This subroutine will do the whole job of re

ceiving one guess from the user and accounting

for it. If the user guesses perfectly, the Z flag will

be set. In any other case, we'll need to go back:

QUIT

BNE GUESS

RTS

Again, we may not know the exact address

to which we're looping back at the time we scribble

down our first program outline. We'll fill it in

later. Sometimes we do this by "hand," and some

times an assembler program will do it for us. A

full-scale assembler will take the "labels" we have

used - GUESS, QUIT, and PLAY - calculate their

addresses, and make the substitution for us. If we

have a smaller assembler, or are assembling by

hand, we'll need to write in the addresses. We do

this in two columns:

MACHINE LANGUAGE 
Jim Butterfie ld. AssoCiote Editor 

A Bagel Break 
Let's walk through an example of programming a 
complete game, including machine language. 
We'll make it a simple one: " Bagels," a guessing 
game that has appeared under other names, in­
cluding the commercially packaged game, Master 
Mil/d. 

We' ll make this one simple, with few frill s. 
We could do it entirely in BASIC, of course; we're 
using machine language for the practice and for 
the thrill of seeing the answers come up instantly. 
You ca n judge for yo urself whethe r or not machine 
language handles the job more efficiently. 

Ground Rules 
We wi ll assume that BASIC will generate the ran­
dom codes. Yes, you can generate pseudo-random 
numbers in machine language, too, but we' ll shor­
ten the job with BASIC. O nce we' re into a ga me, 
we' ll stay entirely in machine language. 

The program is written to work on all Com­
modore machines up to and including the VIC 
and 64. This means that we need to be careful 
about memory, si nce different machines have 
differently arra nged memories. We' ll avoid this 
problem by using the casse tte buffer area that is 
located in the sa me area in all these machines . 
And of course, we' ll use the built-in Kernal 
routines that work on a ll Commodore units: FFD2 
to print, FFE4 to get a cha racter. 

Planning 
We' ll need the foll owing work areas: 

• A counter which keeps track of the number 
of guesses (let's put this at $0240 hexadecimal); 

• A counter which says how many "exact" 
ma tches have been found on this g uess (let's use 
50241); 

• A counter w hich says how many " inexact" 
matches have been found (use 50242); 

• A counter to keep track of the number of 
characters typed by the player (we' ll use $0243); 

• A place to keep the mystery code (four lo­
ca tions from $0244 to $0247 hex); 

• A place to put a copy of the mystery code 
(from 50248 to $204B); 

• A place for the user' s guess (from $024C to 
$024F). 

Wh y do we make a copy of the mystery code? 
Because we wi ll des troy pa rts of thi s copy as we 
216 COMPUTE! AuguSI 1983 

test for matches. That way , we will never count 
the sa me item twice as a match. 

Writing The Program 
We layout a blank piece of paper and try to write 
the logic. We assume that the BASIC program has 
placed the mystery code (a lphabetic characters 
from A to F) into hex addresses 0244 to 0247 before 
it calls upon our program to play the game. Here 
we go: we' ll write a " main routine" first. Although 
we plan to put it into the cassette buffer (starting 
at hex 033C), we don't need to write in the ad ­
dresses - yet. 

START LDA # $00 
STA 50240 

We set our " number of guesses" to zero for 
sta rting. Now, on to the nex t guess: 

GUESS INC 50240 
LDA 50240 

Our g uess-number is set one higher, and we bring 
it in to the A regis ter. 

CMP # SOA 
BEQ QUIT 

If we've had nine guesses, we quit here and 
let BASIC take over. By the way, we don' t know 
exactly where to branch ahead , so we give the 
branch loca tion a name rather than an address . 
We' ll fi ll this in soon. In the meantime, if we don' t 
branch, it's time to play: 

jSR PLAY 

This subroutine w ill do the whole job of re­
ceivi ng one guess from the user and accou nting 
for it. If the user guesses perfectly, the Z fl ag will 
be set. In any other case, we' ll need to go back: 

BN E GUESS 
QUIT RTS 

Again, we may not know the exact address 
to which we' re looping back a t the time we scribble 
down our first program outline . We' ll fi ll it in 
later. Sometimes we do thi s by " hand, " and some­
times an assembler program wiII do it fo r us. A 
full-sca le asse mbler will take the " labels" we have 
used - GUESS, QUIT, and PLAY - calculate their 
addresses, and make the subs titution for us. If we 
have a smaller assembler, or a re assembling by 
h1tnd, we' ll need to write in the addresses. We do 
this in two colu mns: 



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 the on/y ATARI diskette copier system Ihal

lets you backup just about ANY 'copv protected' diskette. . .

including those protected by 'bad sectoring.' Bad tracks and

factors are created without modifications lo or adjustments

.-,( vow hardware. Each backup diskette generated by Super-

clone functions exacOy like ihe original. . .self-booting, etc.

I'n (act, we suggest that you use the backup and save the

original.)

Superclone includes:

SCAN ANALYSIS - Map o* diskette contents (Location of

data, bad sectors, ate.)

FOR MATTING/BAD SECTORING ■ Non-ATARI DOS
formatting and bad track/sector 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 onty allows two

copies to be made of any specific diskette. . .SorrylV

SYSTEM REQUIREMENTS

Atari 400 or 600 Computer / 48K Memory
One Atari 810 Disk Dnve / Printer Optional

Available at your computer store or direct from
FRONTRUNNER. Include $2.00 IS5.00 Foreign Orders) for
each system. DEALER INQUIRES ENCOURAGED.

TOLL FREE ORDER LINE:

(24Hrs.l 1-KD-S4S-47B0

In Nevada or for questions

Call: I702I 786-4600

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

VISA accepted. Include

shipping.

316 California Avenue. Suite 1712
Reno. Nevada B9509 - (7021 786-4600

Others make cleims. . SUPERCLONE

ATARI is a Trademark of ATARI, Inc.

■Sites copies!

VIC-20* OWNERS

The CB-2 is a complete hardware and soilware package mat
allowsyou locasily and efficienlly make a back-up copy ol your
valuable software library Noiv youcan protect your inveslment1

Unique feainn-s

• Allows connection for one ot two Dalasette recorders (or
equivalent) Two recorders required lor simple back-up copies

• Exclusive staie-pf-ttie-arl circuilry lets you actually tiear and
see tape data being loaded or saved

• Special wave shaping circuitry makes a back-up copy as
good or beiier than the original

• CB-2's Super Biocksaver soltware and interlace card allow you
to make a back-up copy of your carlndge programs

a| CB-2 Assembled S89.95
(Suggested Retail Price $114 95)

(■I Special CB 2 System
lor Qaiaspan-20/50 owners $79.95
IPIease specily which model when ordering!

(Suggested Retail Price S104 951
cl CB-2 Tape Unit

ForCBMH' SG9.95

B. Champagne Memory on a Beer Budget

Highest quality glass epoiy 16K memory board wilhgold hnqers
provides lull block switching and write-proteclion on eacfi 8K
block All block switches areconvenienlly located at the top edge
of the board

DOtflMMDOtflMM
al Bare memory board IRAM/RDMI
b) Bare bd Kit
il

S13.95
SI7.95

memoy boad

b) Bare memory board Kit .
includes all components except RAM/ROM chips

DatBRAM 8
c| Board wilh BK RAM - Cnmplele Kit ... ... 534.95

d| Board wilh BK RAM Assembled S37.95
iSuggested Retail Price Assembler! S47 951

DataRAM 16
e| Board wilt) I6K RAM - Complete Kit S48.95
f| Board wilh 16K RAM Assembled S54.95

iSuggested Retail Price Assembled SS5 95)

'Trademark Commodore Bus Machines

A. Dataspan-50

The Dalis|iin-5D expansion boarO is the cornersione lor
expanding the VIC-20 to its maximum capacities H "S the most
advancer! yet easiest to use expansion board available Unlike
ottier expansion boards, the oataspan-50 has the folio wing
exclusive features

• 5 slot combination rotary and rocker switch selectaDle
expansion Doard conveniently covers all switching needs now
and in ihe (uture without using common hazardous slot-by-
slot power switching

• Combination switches allow total conlrol between computer
cartridgesImemoryexpansion ProorammersAid' Vic-Mon"
and other utilities) and game cartridges

• Oataspan-50 allows sticking ol memory cartridges up to 29K in
BASIC and 40K in machine language

• Fully bullered l>y live hi-tech low power, integrated circuits
that help prevent erratic operation and loss ol data common in
typical unbuffered expansion boards and isolates the VIC'S"
microprocessor liom accidental damage

• Highest Quality circuit board with gold contacts ihroughout
• Fused to protect the VIC-20" power supply
• Master reset button eliminates turning computer off and on
• Independenl wrile-proiection on two slots

Oatispan-50 Kil S69.95
Dalaspan 50 Assembled S84.95

(Suggested Retail Price Assembled S109 9b)
Oalaspan-30 3 Slot Board Call

C, 0. & E.: See July COMPUTE! or Call.

What Makes The VIC Tic?

If you think computer hardware means nuts and bolts this book
is lor you' Wrilten especially for Ihe beginner by VICenthusiasts

Whal Makes The VIC Tic? ... S 735
(Shipping included )

Digital Interlace System Co. TERMS:
PO Bo«8715 HoCOO Orders
Pnrilanrl flH 97Z07 Shipping and Handling S3O0
Smi Sffi 5890 VISA'MASTEHCARD - Add V,

Prices Subject to Ctiange.

VS

Most oiders shipped within 48

hours
(Personal checks-allow2weeks 1

Accounts Payable

&

Receivable

Program

Business or Home owner, keep

track of your accounts payable and

receivables

• 300 entries per disk

• 75 entries per cassette

• Printer option

• Automatic Sort

Requires 8K or 16K Expander

Disk-$35.95

Cassette-S29.95

■■■■■■CQZDPu

TO ORDER:

P O. BOX 768

WICHITA. KS 67201

(316)263-1095

Handling charges S3 00

COD (AtldS2 00)

Personal checks allow 3 week delivery

VIC-20" is a registered trademark o' Commodore

Prices subiecl lo change

VOICE WORLD'S

24K Golden RAM
Expansion Chassis

ONLY $149.00
• Programmer's dream—Game

player's delight.

• Boosts VIC

memory to

29K!

• 4 expansion slots

with switches for in

stant cartridge selection-

faster than a disk.

• Accepts any cartridge

designed for the VIC 20®.

• System Reset Button.

• Plugs directly into your VIC 20*.

• 8 memory control switches—easy to

configure in 8K banks for custom

applications.

• Factory tested—one year limited warranty

VOICE WORLD
13055 Via Esperia

Del Mar. CA 92014
(619)481-7390

• Start address selection at 2000,

4000, 6000, A000 HEX.

ROM mode switches for

memory write protec

tion and PROM,

EPROM

emulation.

• Memory

banks

hold pro

grams/data

even when de

selected.

• Gold-plated connectors/

switch contacts for high reliability.

• Fused to protect your VIC 2O.S

TO ORDER:
Send check or money order. Add 3.00

shipping and handling. California
residents add 6% sales tax. COD
DEALER INQUIRIES INVITED

VIC 20 is a registered trademark of Commodore Business Machines, INC.
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The First and Only Sptem to Backup 
DI.kettu Protected by Bed Sectoring 
without modif"tcedon to your drive. 

ATARI 
Superelone is Ihe only ATARI di5kene cop;et system llui t 
le IS you backup jusl about AN Y ' topy prOllKted' d iskene. , 
including IhOIe pro lected by 'blld secloring.' Bad Irlclr.s Ind 
SflCIOIi Ire CIMled WIthout modi fica lions 10 01 Idj ... S1tTlenIS 
of VOUI hlrdware. Elch backup diskene generaled by Super· 
ctone lunctions ell:4crJy like /he ongtfllll . . . 1fII1·booling. elc. 
lin Ilct. we . ... ggflSl Ihal YO'" ... se Ihe beck ... p Ind save Ihe 
originll.) 
Sup~lIclone includes: 

SCAN ANALYSIS - MIP of di s~ene conTenll iLocal1on of 
dall , bid HC\ors. etc .1 
FORMATTING/ BAO SECTORING - Non-ATARI DOS 
formlning Ind bad "ac~/ SflClor crudon. 
8ACKUP . Copies j ... sl lboul evervthing we can find. 
f1I9IIrdless 01 prOtection scheme. 

Superclone is ... ser,friendly Ind simple to use. 
PIRAnS TAKE NOn; SUPERCLONE only eUows TWO 
copies 10 be rnede of any specific dis~e"e ... SOltylH 

SYSTEM REQUIREMENTS 
Allri 400 or 9JO ComPUl1!1 I 48K MemOl'V 
One Alari 810 Oisk Orive l Printer Optional 

AVlilable II your Comp ... TeI I lo.e 01 d itlKt from 
FRONTRUNNER . Include '2.00 1$5.00 Foreign Orders) fo. 
elch SVSl flf'J'l . DEALER tNOUIRES ENCOURAGED. 

~ ,.--- TOU FREE ORDER LINE: 
124 Hrs.1 1..trJO...M1-47ID 
In Nevlda 01 lor auMtions 
C ••• : 1702) 78&4600 
Persona. checu I .OW 2-3 
wMks 10 dMI. MIC 1M 
VIS A IccepTed. Inc .... de 
shipping. 

316 Cal ilomia Avel'lue. Suile 1712 
Reno. Nevlda 89509 . 1702) 786-4600 

Others mak, c~ims . . ,SUPERCLONE ~k,s copJeslll 
ATARI is a Trademark of ATAR I. Inc, 

Accounts Payable 
& 

Receivable 
Program 

Business o r Home owner . keep 
track of your accounts payable and 
receivables 

300 entries per disk 
75 entries per c assette 
Pr in ter op tion 
Au tomatic Sort 

Requires 8K or 16K Expander 

Disk - $35.95 
Cassette - $29.95 

TO QRDER, 
P O. BOX 768 
WIC HITA. KS 6720 1 
(316) 263·1095 

Hal'ldl,ng CharQCS $J 00 
COO (Add 52 00) 
Pcrsonal checks allow 3 week delivery 

-VIS4 -
VIC-20 ' 's a reg.sTered tlademark 01 Commodore 
Pflces s ... bICCI IO change 

VIC-20* OWN RS 

The CB-l IS a complete haldware and soltware package IhiIt 
allows you to eaSily and elliclen"y make a back ·up copy 01 your 
valuable sollwale library NON youcan plolecl your investmentl 

~nA~::~~a~~~e~ec1ron lor one Of two Datasette recordels lor 
~ulvalentl Two r etorders required lor IImpl! back-up copies 
ExclUSive state·ol·the·arl CHeui try lets you ~clually IIMr and 
ue ta pe data bell"IQ loaded OJ saved 

• Special wave shaplllg CllcUi t:r makes a back·up cOlly as 

. ~%~':Su~:~~t:~: :11~~~e and Inte l lace cald allOw you 
10 make a back·up copy 01 your tar tr ulge programs 

II Ca·2 Assembled ...... ,.... S' '" 951 "'.95 (Suggested Reta il Pnce 
bl Spedl l C8·2 S,dem 

lor 1lI~",2D15D DW~S S79!J5 
IPltue lpecilk which raodel when onItrinal 

~ruggested Retai l Pllce SIO-I 951 

cl f!1~~ J.n I ... . ...•. .. .. • . ' $69.95 

B. Champagne Memory on a Beer Budget 
Highest quahtyglass epo_y 16K memoryboa ld wllh gold lingers 
pr ovides lull blOck SWltcllmg and wrlle·protectlon on cacll 8K 
block Alllllock SWitches areconvenienlly located at the lop edge 
01 tile boall:l 
DalllRAM 
' \ BlR memv bNrd IRAM/ AOM1, ..•.• 
b BlR memory bNrd Kit . . ..... 

InclOOtS 111 componenll uC!!lI RAM/ ADM chips 
DlIlIIRAM 8 
cl Boarll witi'! 8K RAM , Complete KlI 
dI Boan! with 81t RAM Auemllied . 

(Suggested RetaIl PrICe Assembled 547.95) 
DIIIIIRAM 16 

S13!J5 
S17!J5 

134.95 
SJ7.95 

el Board witi'! 161t RAM · Crlmplel! Itlt . S48.95 

II Board i~~~!s~:OM R~~~~e' Assemllted . S&i.gsi · SS4.95 
• Trademark Commodme Bus Machines 

A. Dataspan-50 
The O.IUDln·50 expanSion boa rd IS the cornerstone lor 
expanding Ille VIC·2I) 10 lIs maul11um capabili tIeS It is tile mOSl 
advanced yel easiest 10 use expansion board available Unlike 
other expansion boards Ille Dataspan-SO h3s \he lollowlng 
utlutlve lealure5 

5 slot combina tion ralu w and rachr ' " It th selectable 
expanSion board con\'enlently coverl III ,wlthlng needl now 
and in the lulure Without usmg Ctlmmon hazardous slo t-by­
stol power switching. 

• Combination switches allow lDul control between computer 
cartrldgeslmemory expanslon Pfogrammers Aid" VIC-Mon' 
and other utilities) and game cartnoges 

• Da la~an·50 allows IIJellng III mtlllllry tlrtrldae' up to 29K In 
SASIC and 401( In machine Ian!lua!le 
Fully lIulle,td by live hHech. row powe' integ,aled cilcuits 
mal hetp prrwnl enllic opelltion and leu 01 iii\) common In 
I)'pttal unbulle,ed !Xpanslon boards and ,solates the VIC's' 
mlC'OlNocessor !rom acc.dental dama!le 

• Highest quality CIICUI' boa,d Wi lt! gold conlXlS mlClughOtJ t 
• FURd 10 prOlecl the VtC-20" po \\'er suppty 
• Maste' I1RI lrutton el iminates tUfning compote' 011 and on 
• Independenl wllte'protectlon on two slots 
llIuspln·SO Kit .. . $69.95 
IlIt llpln·S(J Auembftd ... ' ..... 184.95 

Dlt IS PJn!fO'~~~I~~~~t ~'.' ,PrI~~ .~~~~~~'~~ 5109 95) Call 

C., O. &E.: See July COMPUTE! or Call. 
What Makes The VIC Tic? 

If IOU thmk compute'llardw31e means nuts and bolts tillS book 
'S Of you' Wlillen especially lor It!e beglnne' by VIC entllu51<1sts 
WhlI MIkel Tilt VIC TII;1 ... S 7!J5 

ISI'Itpp'"!llncluded I 

Dlgllallnlerface System CO. HAMS: 
P.O. 8Gx 8715 No COD Orders 
Poftllnd DR 97207 SlI lPPlllg and Handling SJOO 
15031295.S890 VlSAlMASTERCARD - Add ~,. 

Most Ol ders sllipped Wlt ll1ll 48 

Pricts SubiM;t \0 Change. W~~nal che<:ks.allow2weeks I 

VOICE WORLD'S 

Z4K Golden RAM~ 
Expansion Chassis 

ONLY $149.00 
• Programmer's dream-Game 
player's delight. 

• Boosts VIC 
memory to 
29K! 

• 4 expansion slats 
with switches for in­
stant cartridge selection­
faster than a disk. 

• Accepts any cartridge 
designed for the VIC 20~. 

• System Reset Button. 
• Plugs directly into your VIC 2081. 

• B memory control switches-easy to 
configure in 8K banks for custom 
applications. 

• Factory lested-one year limited warranty. 

~ 
VOICE WORLD 

VOl. 13055 Via Esoeria 
WORLD Del Mar. CA 92014 

(619) 481 ·7390 

• Start address selection at 2000, 
4000, 6000, AOOO HEX. 

• ROM mode switches for 
memory write protec­

tion and PROM, 
EPROM 

emulation. 
• Memory 

banks 
hold pro­

grams/data 
even when de­

selected. 
• Gold-plated connectorsl 

switch contacts for high reliability. 
• Fused to protect your VIC 20.® 

TO ORDER: 
Send check or money order. Add 3.00 
shipping and handling. California 
reSIdents add 6% sales tax. COD 
DEALER INQUIRIES INVITED 

VIC 20 is a registered trademark of Commodore Business Machines, INC. 
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033C

033E

GUESS 0341

0344

0347

0349

034B

034E

QUIT 0350

LDA #$00

STA $0240

INC $0240

LDA $0240

CMP #$0A

BEQ S0350

JSR $0351

BNE $0341

RTS

The programmer will quickly learn to convert the

program into whatever form his development

programs need.

We'll assume this translation (at least in part)

and continue with subroutine PLAY. First, we

must print the guess number. The binary number

in the A register must be converted to ASCII, and

printed, together with a following space:

0351 PLAY ORA #S30

JSR $FFD2

LDA #$20

JSR $FFD2

Now, on to the main play. Let's zero the counters,

including the player input count:

LDX

STX

STX

STX

#500

$0241

$0242

$0243

Here comes another loop, as we wait for each

character to be input. We test each character to

make sure that it's a letter from A to F:

0366 INLOOP JSR SFFE4

CMP #$41

BCC INLOOP

CMP #$47

BCS INLOOP

We have a legal letter; echo it to the screen and

put it to memory.

JSR $FFD2

LDX $0243

INC $0243

STA $024C,X

We must also copy the "secret" code into a work

area, so that we can destroy it as we test for

matches:

LDA S0244,X

STA $0248,X

Have we received all four letters of the guess yet?

If not, go back:

CPX #$03

BNE INLOOP

Now we may check for exact matches. X is

conveniently at three, so we may count it down

as we compare:

0381 COMPAR LDA $0248,X

CMP $024C,X

BNE SKIP

If they don't match, we'll skip the next part. If
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they do, we must count the match and destroy

the values so that we don't use them again:

INC $0241

LDA #$00

STA $0248,X

STA $024C,X

Now, our coding rejoins. We move along to

test for the next match:

0394 SKIP DEX

BPL COMPAR

We have logged any exact matches. Now we must

look for the out-of-place matches. We may use X

and Y to move through the two values, remem

bering tO Skip 7XTOS.

0399 RETRY

039B CHECK

LDY #$00

LDX #S00

LDA $0248,Y

BEQ PASS

CMP $024C,X

BNE PASS

Again, if we see a zero (already counted) or

no match, we skip the next bit and go to PASS.

Otherwise, we've got a match; we count it and

destroy the entry, as before:

INC $0242

LDA #$00

STA $0248,Y

STA $024C,X

Our code comes together again. We have two

loops to pick up:

03B0 PASS INX

CPX #$04

BCC CHECK

INY

CPY #$04

BCC RETRY

Now we may print the two results, stored in

$0241 and $0242.'A loop will save a little time and
space:

LDX #$00

03BC PLOOP LDA #$20

JSR $FFD2

LDA $0241,X

ORA #530

JSR SFFD2

INX

CPX #$02

BCC PLOOP

Now a carriage return to end the line. Finally,

we must check lor a "correct" solution (exact

matches = 4) so that the calling routine will know

whether to quit or not:

LDA #$0D

JSR $FFD2

LDA S0241

CMP #$04

BNE PLAY

RTS

That's it for our machine language part; we'll

start to put it together next time. ^*

033C 
033E 

GUESS 0341 
0344 
0347 
0349 
034B 
034E 

QUIT 0350 

LOA #$00 
STA $0240 
INC $0240 
LOA $0240 
CMP # $OA 
BEQ 50350 
j SR $0351 
BNE 50341 
RTS 

The programmer will quickl y lea rn to convert the 
prog ram in to whatever form hi s deve lopment 
programs need. 

We' ll assume this translation (at least in part) 
and continue w ith subroutine PLA Y. First, we 
must prin t the guess number. The bina ry number 
in the A registe r must be converted to ASCII , and 
printed, together with a foll owing space: 

0351 PLAY ORA # 530 
jSR 5FF02 
LOA # $20 
j SR 5FFD2 

ow, on to the main play. Let' s zero the counters, 
including the player input count : 

LOX # 500 
STX 50241 
STX $0242 
STX $0243 

Here comes another loop, as we wait for each 
character to be input. We test each character to 
make sure that it's a letter from A to F: 

0366 INLOOP j SR 5FFE4 
CMP # $41 
BCC INLOOP 
CMP # 547 
BCS INLOOP 

We have a legal letter; echo it to the screen and 
put it to memory. 

j SR SFF02 
LOX $0243 
INC $0243 
STA $024C,X 

We must also copy the "secret" code into a work 
area, so that we ca n destroy it as we test for 
matches: 

LOA 50244,X 
STA $0248,X 

Have we received all four letters of the guess yet? 
If not, go back: 

CPX # $03 
BNE INLOOP 

Now we may check for exact matches. X is 
conveniently at three, so we may count it down 
as we compare: 

0381 COM PAR LOA $0248,X 
CMP $024C,X 
BNE SKIP 

If they don 't match, we' ll skip the nex t part. If 
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they do, we must count the match and des troy 
the va lues so that we don' t use them aga in: 

INC 50241 
LOA #$00 
STA S0248,X 
STA S024C,X 

Now, our coding rejoins. We move a long to 
test fo r the next match: 

0394 SK IP OEX 
BI'L COM I'AR 

We have logged any exac t matches. Now we must 
look for the out-of-place matches . We ma y use X 
and Y to move through the two val ues, remem­
be ring to skip zeros. 

0399 RETRY 
039B CH ECK 

LOY #$00 
LOX # 500 
LOA 50248,Y 
BEQ PASS 
CMP 5024C,X 
BNE PASS 

Aga in , if we see a zero (already counted) or 
no ma tch, we sk ip the nex t bit and go to PASS . 
Otherwise, we've got a ma tch; we count it and 
des troy the entry, as before: 

INC $0242 
LOA # 500 
STA 50248,Y 
STA S024C,X 

O ur code comes together aga in. We have two 
loops to pick up: 

03BO PASS INX 
CPX #504 
BCC CHECK 
INY 
CI'Y #504 
BCC RETRY 

Now we may print the two resu lts, sto red in 
$0241 and $0242. A loop will save a little time and 
space: 

03BC PLOOP 
LOX #$00 
LOA #$20 
jSR $FF02 
LOA $0241,X 
ORA # 530 
jSR $FF02 
INX 
CPX # 502 
BCC PLOOP 

Now a carriage return to end the line. Finally, 
we must check fo r a "correc t" solution (exact 
matches =4) so tha t th e ca lling routine wil l know 
whether to quit or not: 

LOA # 500 
jSR 5FF02 
LOA 50241 
CMP # $04 
BNE PLAY 
RTS 

That's it for our machine language part; we' ll 
s tart to put it together next time. © 
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completely integrated office 'manager', Precision Soft
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to success.
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ease of use, with large record sizes, fully re-definable

multi-screen record formats, spreadsheet-like

calculation facilities, fast 'B+ tree' keyaccess with

selective retrieval, transaction linking, sorting and fully
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Etch-Atari
Roy Glover

This brief revieio of Atari's GTIA graphics include* a

joystick sketch program to draw on screen and examine

the visual potential of this powerful computer.

After months of rumors about a display chip that

would "someday replace the present one" in the

Atari 400 and 800 computers, Atari introduced

the GTIA.

CTIA And ANTIC

Before taking a close look at the GTIA itself, let's

review Atari's graphics and display system. There

are two integrated circuits in the Atari which gen

erate the television display: the CTIA and the

ANTIC. The CTIA contains the circuitry which

actually displays the data according to the infor

mation given to it by the ANTIC, which is a

microprocessor dedicated to interpretingthe video

instructions of the computer program. In other

words, your program tells ANTIC what to display,

and ANTIC tells CTIA how to display it on the

screen.

CTIA offers 14 display modes. Nine of these

modes are directly accessible from BASIC, the

other five only from machine language. Of the

nine BASIC modes, there are three character (text)

modes and six graphics (plotted point) modes.

GRAPHICS 8, the highest resolution graphics

mode, is made up of 320 pixels (picture elements)

horizontally and 192 pixels vertically. That is, a

GRAPHICS 8 display is composed of 61,440

plotted points (pixels), all restricted to one color

and to one of two luminances. Each pixel is either

on or off.

Additional Graphics Modes With GTIA

Early in 1982, Atari began replacing the CTIA in

400 and 800 computers with the GTIA chip. The

two perform the same tasks and are identical,

except that the GTIA offers three additional

graphics modes: BASIC modes GRAPHICS 9, 10,

and 11.

All three new graphics modes have the same

resolution: 80 pixels horizontally and 192 pixels
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vertically. The pixels are the same height, but

four times as wide as pixels in GRAPHICS 8.

GRAPHICS 9 allows each pixel to be displayed

with any one of 16 luminances, while all pixels

displayed are restricted to the same hue.

GRAPHICS 11 allows each pixel to be dis

played with any one of 16 hues, while all pixels

displayed are restricted to the same luminance.

GRAPHICS 10 allows each pixel to be dis

played with any one of nine hue and luminance

combinalions.

Using GRAPHICS 9 and 11 is similar to using

GRAPHICS 3, 5, and 7. In GRAPHICS 9 the lumi

nance of each pixel displayed can be changed by

specifying COLOR 0 through COLOR 15. Using

SETCOLOR 4,H,0, where H is a number from 0

to 15, the hue of all pixels plotted will be changed.

In GRAPHICS 11, COLOR 0 through COLOR

15 specify the hue of each pixel displayed, while

SETCOLOR 4,0,L, with L being from 0 to 15,

changes the luminance of all pixels plotted.

GRAPHICS 10 requires POKEing values of hue

and luminance directly into the nine color

registers.

Joystick Sketching

Try the program "Etch-Atari," which enables you

to draw on the screen using a joystick. When the

program is run, a prompt asks you to select

GRAPHICS 9 or 11 and a hue or luminance, re

spectively. Then a bar appears across the bottom

of the screen showing the color you will be

drawing with. To change color, press the SELECT

key. If you hold it down, the bar will step through

the colors. The OPTION key turns the bar off or

on. If the bar is off and the SELECT key is pressed,

the bar will be turned back on so you can see which

color is selected. To clear the screen and start over

without returning to the menu, simply press

START.

The drawing point starts at the center of the

screen. To reposition the point without drawing,

press the trigger button while moving the joystick.

• 
arl 

Roy Glover 

Tlli5 brief re1,iew vf Alnri'5 GTiA gml'IIic5 iI/elI/firs n 
joys th'k sketch progrnm to draw Oil screell nmi exml/;llr 
Ille 1>isllnll'vlel/ linl Ilf IIIi51'011'<'lf"1 COIIII'"ler. 

After months of rumo rs abo ut a di sp lay chip that 
wo uld "someday replace the present one" in the 
Ata ri 400 and 800 com puters, Atari in trod uced 
the GTI A. 

CTIA And ANTIC 
Before taking a close look a t the GTIA itself, let's 
rev iew Atari 's grap hics and di splay sys tem. There 
are two integrated circuits in the Atari w hich gen­
e rate the tel ev ision display: the CTIA and the 
ANTIC. The CTIA conta ins the circu itry w hich 
actua lly disp lays the da ta according to the infor­
mation given to it by the A TIC, which is a 
microprocesso r ded ica ted to interpreting the video 
ins tructions of the computer progra m. In other 
words, yo ur program tells ANTIC w hat to display, 
and ANTIC tell s CTIA how to disp lay it on the 
screen. 

CTIA offers 14 display modes. Ni ne of these 
modes are directly accessible fro m BASIC, the 
othe r five only from machine language. Of the 
nine BASIC modes, there a reJ:hree cha racter (tex t) 
modes and s ix grap hics (plotted point) modes. 
GRAPHICS 8, the highes t resolution graph ics 
mode, is mad e up of 320 pixe ls (p icture eleme nts) 
ho ri zontally and 192 pixels vertica lly. That is, a 
GRAPHICS 8 display is composed o f 61 ,440 
plotted points (pixels), all restricted to one color 
and to one of h"o luminances. Each pixel is either 
on or off. 

Additional Graphics Modes With GTiA 
Early in 1982, Atari began replacing the CTiA in 
400 and 800 compute rs with the GTIA chip. The 
two perform the same tasks and are identica l, 
except that the GTIA offers three additional 
graphics mod es: BASIC mod es GRAPHICS 9, 10, 
a nd lJ. 

All three new graphics modes have the sa me 
resolution: 80 pixels hbrizontally and 192 pixels 
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vertica ll y. The pixels a re the same height , bu t 
four times as wide as pixe ls in GRAPH ICS 8. 

GRAPHICS 9 a llows each pixe l to be d isplayed 
with anyone of 16 luminances, w hile a ll pixe ls 
di splayed are restri cted to the sa me hue. 

GRAP HICS 11 all ows each pixel to be d is­
played with anyone of 16 hues, w hil e a ll pixe ls 
disp layed a re restricted to the sa me lumina nce. 

GRAPHICS 10 allows each pixe l to be d is­
played w ith anyone of nine hue and iUll1intlllce 
combinations. 

Using GRAPHICS 9 and 11 is simi lar to using 
GRAPHICS 3, 5, a nd 7. In GRAPHICS 9 the lumi­
nance of enell pixe l d isplayed can be changed by 
specify ing COLOR ° through COLO R ] 5. Using 
SETCOLOR 4, H,O, where H is a num ber from ° 
to 15, the hue of nil pixels plotted will be cha nged. 

In GRAPH ICS 11 , COLOR ° through COLOR 
15 specify the hue of encll pixel dis played, whil e 
SETCOLOR 4,0, L, with L being from ° to ·' 5, 
cha nges the lumina nce of nil pixe ls plotted .. 
GRAPHICS 10 requires POKEing va lues of hue 
and luminance directly in to the nine color 
registers. 

Joystick Sketching 
Try the program "Etch-Ata ri," which enables you 
to draw on the sc reen using a joystick . When the 
program is run , a prompt as ks you to select 
GRA PHICS 9 or 1·' and a hue or lumina nce, re­
spective ly. Then a bar appea rs across the bottom 
of the screen showing the color yo u w ill be 
drawing with . To change color, press the SELECT 
key. If you hold it down, the bar will step through 
the colors. The OPTION key turns the bar off or 
on. If the bar is off and the SELECT key is pressed , 
the bar will be turned back on so you can see which 
color is se lected. To clea r the screen a nd start over 
without returning to the menu , simply press 
START. 

The d rawing point s ta rts at the cente r o f the 
screen. To repos ition the point without drawing, 
press the trigger button while moving the joysti ck. 



New Releases

For Atari 400/800/1200
Home-Calc

*Car Expenses

•Budgets

•Finances

* Income Tax

•Investments

•Sports Records

•Payment Schedules

•Stock Portfolios

•Expense Accounts

Cassette - S29.95

Diskette - $39.95

Home-Calc is a powerful, inexpensive spreadsheet for

home and business calculations. You can enter

numbers, labels, or fomulas in each cell. Home-Calc

allows you to add, subtract, multiply, divide, use the

exponential guide, sum, and recalculate. The diskette

version aiso features a replicate command. Maximum

spreadsheet size is 510 cells for the 48k diskette ver

sion. (Disk version requires 24k memory; cassette

requires 16k memory.)

Vektron

Cassette - $14.95

Disk - $19.95

Vektron is a fast-playing

arcade-style video game of

skill for two players

(requires joysticks). Control

a hovercraft in a space con

tinuum trying desperately

to avoid the deadly vapor

trail. Dodge new stars and

planets as they form around

you. Watch out for alien

influences which can use

M1NDCONTROL to take

over your craft. For ages 5 -

adult, easy to learn and play

- no adult supervision

required.

See your dealer or order direct

Specify Cassette or disk

Send check or money order - add S2 00

Shipping and fwndling

PA. MJ residents Md 6% sal« la*.

CO-D.jmdOMrt card call 1215)825-42 W-

add $1 50 sefvtce charge

Atari 400/800/1200 are trademarks

of Atari, tnc

fresh ideas in Software. -.

'CCWPUT83 PRCOUCTS NC
1100 E. HECTOR ST.

WHITEMAHSH, PA. 19426

AATARI
800(48K) $479.95

NEW64KATAR11200 .CALL
810 DISK DRIVE

410 RECORDER

850 INTERFACE

400 COMPUTER

Entertainer ...

$419

572

$159

$219

SE4

48K RAM (Mosaic)

32KRAM(intec) .

64K(lntec/400) .

48K(lnlec/4GO) ..

64K (HAM) (Mosaic

PEFQCM
IRAMDISK(128K) ....

BIT3-B0COL BOARD.

1Q25PHINTER

$11?

S69

$129

S95

$149

$378

$249

$399

Single Density Master $369

Single Density Dual S639

Double Density Master $515

Double Density Dual $859

Dbl Sided Dbl Density Master S639

Dbl Sided Dbl Density Dual S949

ADVENTURE INTL INFOCOM
Adv. 1-12 each (C) $18 Zork I. II or III (D)
Preppie(C<D) $20 Deadlme{D) ..

Diskev(D) $33

APX
Eastern From (C/D) S23

747 Land Sim. (QD) ....$17
ATARI INC.

Galaxian S30

Defender $30

. 51.04

..$74

Microsoft Basic (D) $62
Macro Ass. & Edit. (D) .$62

Assembler Editor (R) ...$42

ET $36

PacMan(R) $32

Cenlipede(R) $32

Caverns of Mars <D) ...128

AUTOMATED SIMUL.

Temple of Aps.|C/D) ...128

Star Warrior (OD) $28

BRODERBUND

Star Blazer $22

Choplifter . (D)S23(R)$29

DATA SOFT

Zaxxon(QD) $27

... S27

...S34

UK

Letter Perfect (D)

Data Perfect (D) .

ON-LINE

Frogger(C/Dl $23

Ultima II(D) S42

OPTIMIZED SYSTEMS
Max-65(D) $58

Basic A+ (D) $58

ROKLAN
Wizard of Wor(D) S27

Wizard o( Wor|R] $30

SYNAPSE SOFTWARE
File Mngr 800+ $65

Protector II . (O)S23(R)S29
Shamus (D|$23(R)S29

MISCELLANEOUS

Miner 2049er(R) $34

Galactic Gladiator(D) .$27

Cytron Masters (D) $27

Way Out (D) $27

B-1 Nuc. Bomber(Cl . ..$12

PRINTERS

GORILLA BANANA $199

SMITH CORONA TPI $499

S445

$1375

$1595

$1829

$2319

$139

$169
S169

S298

$650

Z commodore

C1TOH NEC

ProwfHer $368 8023 A-C
Prowriterll $649 3510

Starwriter ..$1325 3530
Prinlmaster $1599 3550(IBM)

GEMIN110 ..$319

GEMIN115 ..$485

MONITORS
NEC

12'GRN(JB1260) ... $115
12"GRN(JB12O1M) . S155

12-ColorComposite $329

$689

$169

12'ColorRGB

USI (Amber)

AMDEK
V300

V3!0(GRN-IBM)

V310-A (Amber-IBM)
COLOR I

COLOR II

MODEMS
HAYES NOVATION

Micromodem II $269 Apple-Cat II . .

Stack Smartmodem .$215 212 Apple-Cat

Smartmodem 1200 . . $499 D-Cat

$299

$589

$155

►

WICO JOYSTICK $ 23

ATARI 400 KEYBOARD $ 39

VIC 64 CALL
1541 DISK DRIVE CALL 1530 RECORDER S64

1525 PRINTER CALL 1600 MODEM S87

VIC 20 CALL 16KRAM S88

VIC 1701 Color Monitor $259

COMMODORE 64 SOFTWARE

<COSMIC COMPUTERS
228 N. PROSPECTORS RD.

DIAMOND BAR, CA 91765

(714) 861-1265
Add S2 00 Shipping per scllware order anywhere in US

Add S5.00 Snipping per software for non-U S orders.

P.O. Box or FPO-APO. Call for cost of Hardware shipping.

Calif, residenls add 6V?% sales tax. Cashiers Checks or

Money Orders filled same day. Personal checks require 4

weeks to clear. Master Card and Visa OK for software

only, add 3% surcharge. Include card no expiration

date and signature. Prices subject to change

ACCESS SOFTWARE

Neutral Zone (QD) ... $26

Strite Master (CD) ... $27

AVALON HILL

Planet Miners (C) $13

B-1 Nuc. Bomber(C) .. $13

Andr. Conquest (C) ... $14

BATTERIES INCLUDED

Paper Clip $89

CIMARRON SOFTWARE

insta-WnteMR) $59
Insla-Mail(R) $31

COMM-DATA

Pakacuda .. (C)S14{D)£18

Escape MCP (C)S14(D)S18

Ceniropods (C)$id(D)$i6

DATA 20

Video Pah 80 $148

Video Pak wM6K .... $170

Video Pak w(64K .... S330

Z80 Video Pak .... 1245

EN-TECH

Finance Calc 64 . . S56

Data Base 64 . . S56

Invoice Ease 64 .. . S34

HES
Heswnter64(H| S32

Hesmon64(R) . $29

Grid Runner(R] $29

Reiroball(R) . . S29
Turtle Graphics II (R) . $41

MICROSPEC
Payroll System (D) ... S73

Inventory Package (D) S73

General Ledger (D) . . $73

Disk Data Manager (D| £62

Mail List Manager (01 $41

ON LINE

Frogger(D) $24

Jawbreaker (D) $18

PROFESS. SOFTWARE

Wordpro 3+ /64(D) . . . S66

QUICK BROWN FOX

Prof. Word Proc.(R) .. $50

RAINBOW
Writers Assistant . .. $95

Spreadsheet Assist. . . $95
File Assistant $95

SKYLES ELEC. WORKS
BusicalC(C'D) .... $52

Busiwnter(D) $72

TOTL

Text 2.6 . iC)S32<D)S34
Label 2.6 .. . (C)$15(D)$17

Time Manager 2.6 . (OS24

Time Manager 2.6 . (D)$27
Resrcn Assist. 2.0 |C)$24

Resrcn Assist. 2.0 (D)S27

UMI
Motor Mania(C) . . $20

Renaissance (C) $27

VICTORY

AnnihilatoMO .. . $16

Kongo Kong (C) . . S16

Trek(C) $13
Adv PackfM (C| . ... $16

AdvPack«2(C) S16

Grave Robbers (C) . . . S13

MISCELLANEOUS

Jumpman(D) $29

PRINTER INTERFACES

THE CONNECTION .. $85

CARD? $60

Ne\N Releases 
For Atari 400/800/1200 

Home-Calc Vektron Vektron is a fast-playing 
arcade-style video game of 
skill for two players 
{requires joysticks}. Control 
a hovercraft in a space con­
tinuum trying desperately 
to avoid the deadly vapor 
trail. Dodge new stars and 
planets as they form around 
you. Watch out for alien 
influences which can use 
MINDCONTROL to take 
over your craft. For ages 5 -
adu It. easy to leam and play 

' Car Expenses 
'Budgets 
-Finances 
' Income Tax 
'Investments 
'Sports Records 
'Payment Schedules 
'Stock Portfolios 
' Expense Accounts 

Cassette - 529.95 
Diskette - 539.95 

Cassette - 514.95 
Disk - 519.95 

~ your ~aler or OfOtt' direct 
Sp«dy Cas~nt or diSk. 

no adult supervision 
required. 

fresh ideas in Software .•. 

Horne-Calc is a powerful. inexpensive spreadsheet for 
home and business calculations. You can enter 
numbers. labels. or fomulas in each cell. Home-Calc 
allows you to add. subtract. mUltiply. divide. use the 
exponential guide. sum. and recalculate. The diskette 
version also features a replicate command. Maximum 
spreadsheet size is 510 cells for the 4Bk diskette ver­
sion. {Disk version requires 24k memory; cassette 
requires 16k memory.} 

St-nd 0'IKk or money order ~ add $2 00 

800 (48K) . . . $479.95 
NEW64KATARI1200 CALL 
810 OISK DRiVE .... $419 48K RAM (Mosaie) .. $112 
410 RECORDER . 572 32K RAM (Inlee) ..... S69 
850 INTERFACE .. $159 64K (lnlec/400) .... $129 
400 COMPUTER .... 5219 48K /lnlec/400) . $95 
EntertaIner . $64 64K (RAM)(Mosaic) .. $149 

I f1I('Hl()U I IRAMDISKI128K) ..... Sj78 w-' flll fYI BIT3·BOCOl. BOARD ... $249 
1025 PRINTER ...... . $399 

Single Density Master . . ... 5389 
Single Density Dual ...... ............... S639 
Double Density Master .......... . ... $515 
Double Density Dual . . . .. S859 
Obi Sided Obi Density Master ... 5639 
Obi Sided Obi Density Dual . . . . S949 
ADVENTURE INT'l INFOCOM 
Adv. H2each (C) ........ S18 Zork I. II or 111 (0) .......... S27 
PreppIe (CIO) .............. S20 Dead line (D) . . ....... SSt 
DiskevlOJ ........... S3J LJK 
APX Letter Perlect to) .... SI.04 
Eastern Front (C/O) ..... $23 Data Perlect (0 ) .......... S74 
747 Land Sim. (C/O) .. $17 ON·LINE 
ATARI INC. Fro{lger (CIO) .. .. ... 523 

g:::~~enr . . ..... :::::: ~ Ult Ima II (0) . .. .... 542 
MIcrosoft Basic (0) ... . 562 OPTIMIZED SYSTEMS 
Macro Ass. & EdIt (0) . 562 ~ax.-e~(O)(Di""·""·"" · " S58 
Assembler Ed ilor (Fl) ... $42 R~~~.t ................ S58 
ET ................................ S36 Wizard 01 Wor (0) ......... 127 
Pac Man (Fl) .................. 532 WIzard 01 WOI (R) ......... S30 
CentlpedetR) ._ ............ 532 SYNAPSE SOFTWARE 
Caverns 01 Mars (0) ..... 528 Fill Mngr lOO+ ........... 565 
AUTOMATED SIMUl. PrOtector II . ID) 523 {R) 529 
Temple 01 ApS.(ClOj .... 528 Shamus ...... 10) 523(R1S29 
StarWarrlor (CIO) ........ 528 MISCELLANEOUS 
BRODERBUNO Miner 204gel (R) ........... 534 
Star Blazer .......... ......... 522 Galactic Gladlator(D). 527 
Chopli Her . (0) 523 (R) S29 Cytron Maslers (D) ...... 527 

ZOa':~Ao.sIOCFT,OI '27 Way Oul (0) .................. S27 
AA " .... B·I Nuc. Bomber (C) .... 512 

"""""".,., """""" P>\ NJ (~add 6" !oi!I1el. ta><. 
COD . and Credit earo c.lIl(215) 825·4250· 
;J()d SI SO ~r charge 

A.tan 400/BOO/11OO arr u<ldem.lrkS ..... ttI' 
of Atan, Inc. 

PRINTERS 

GORILLA BANANA .......... S199 

SMITH CORONA TPI ......... 5499 

CITOH NEe 
Prowrlter . . $368 
Prow,lter II ...... $649 

8023 A·C ..... $445 

Slarwriler ...... $1325 
3510 ...... 51375 

Prlnlmasler .. . .... $1599 
3530 ..... ... 51595 
355O(I BM) ........ 51829 

GEMINl10 .. 5319 
GEMINI15 .. $485 

77 10n730 .... 52319 

MONITORS 
NEC AMDEK 
12·GRN (JBI260) .. 5115 V300 .............. 5139 
12 ' GRN (JBI201M) . $155 V3 10(GAN.IBMj .... 5169 
12'ColorComposile 5329 V31().A(Amber.IBM) . $169 ' 
12 'ColorRGB ..... S689 COLOR I ........ 5298 
USI (Amber) . . SI69 COLOR II . . .... S650 

MODEMS 
HAYES 
MlcromOdem II ..... $269 
Stack Smartmedem . 5215 
Smartmodem 1200 .. 5499 

NOVATION 
Apple·Calli . 
212 Apple·Cal 
D·Cat 

WICO JOYSTICK 

ATARI400 KEYBOARD . .. 

'299 
'58' 5155 

. $ 23 

.S 39 

COSMIC COMPUTERS 
11B N. PROSPECTORS RO. 
DIAMOND BAR . CA 91765 

(714) 861-1265 
Add 52 00 ShIpping per soltware order anywhere in U S. 
Add $5.00 Shipping per software lor non·U.S orders. 
P.O. Box or FPO·APO. Call lor cost 01 Hardware Shipping. 
Cali l. residents add 6'11% sales tax. Cashiers Checks or 
Money Orders lilled same day. Personal checks require 4 
weeks 10 clear . Master Card and Visa OK lor software 
only . add 3% surcharge. Include card no .. expiration 
dale and signature. Prices SubjecllO change. 

(:: commodore 

VIC 64 ................. CALL 
1541 DISK DRIVE CAll 1530 RECORDER S64 
1525 PRINTER . CAll 1600 MODEM S87 
VIC 20 CAll 16K RAM S88 
VIC 1701 Color Monitor .............. S259 

COMMODORE 64 SOFTWARE 
ACCESS SOFTWARE 
Neulra l Zone (CID) ... 526 
St ri le MaSler (CiO) ••• 527 
AVALON HILL 
Planet Miners tC) ... 513 
B·l Nuc. Bomber(C) .. S13 
Andr. Conquesl (C) ... $14 
BATTERIES INCLUDED 
PaperClip .......... $89 
CIMARRON SOFTWARE 
Insla·Wriler (R) ..... S59 
Insta·Mall (R) .... 531 
COMM·DATA 
Pakacuda .. (C)SI4 (D)S18 
Escape MCP (C)514 (0)SI8 
Cenlropeds (C)514(0)518 
DATA 20 
VideoPak80 . ... 5148 
Video Pak wllSK .... 5170 
Video Pak wl64K .... 5330 
zao Video Pak ...... S245 
EN·TECH 
Finance Calc 64 ..... S56 
Data Base 54 . . . .. $56 
Invoice Ease 64 S34 
HES 
Heswriter 54 1Rl . 532 
Hesmon 64 tR) . S29 
Grid Runner tRI S29 
Aeuoball (RI .. S29 
Turtle Graphics II (RI . 541 
MICROSPEC 
Payroll System (0) . .. $73 
Inventory Package (0) S73 
General Ledger (0) .. . $73 
Disk Oala Manager (0) S62 
Mait uSI Manager (0) . 541 

ON LI NE 
Frogger (D) . ... . S24 
Jawbreaker (D) ••. 518 
PROFESS. SOFTWARE 
Wordpro 3 + /64 (0) ... S68 
QUICK BROWN FOX 
Prof. Word Proc. (R) .. S50 
RAINBOW 
Writers Assistanl ... 595 
Spreadsheet AssiSI ... 595 
File ASSistant ...... 595 
SKYLES ELEC. WORKS 
Busicalc (ClO) . S52 
BUSlwriler to) ....... S72 
TOn 
Te)[12.6 .... (C)S32 10)53.£ 
Label 2.6 ... (C)$15(0)$17 
Time Manager 2.6 . (C)S24 
Time Manager 2.6 . (0)S27 
Resrch Assist. 2.0 . (C) 524 
Resrch Assist. 2.0 . (0) 527 
UMI 
MOl or Mama IC) S20 
Renaissance (C) . S27 
VICTORY 
Annlhllalol{C) S16 
Kongo Kong (C) S1 6 
Tlek (C) .. 513 
Adv Pack., tC) S1 6 
Adv Pack .2(C) ..... S16 
Grave RobbelstC) S13 
MISCELLANEOUS 
Jumpman (0) . .. S29 

PRINTER INTERFACES 
THE CONNECTION ... S85 
CARD ? .. S60 



200

160 IF S=ll THEN X=X-1:M=X+1:N=Y

170 IF S=10 THEN X=X-1:Y=Y-1:M=X+1:N

A sample drawing for "Etch-Atari."

This also allows you to trace over and erase points

already drawn.
j

If the joystick is not moved for more than

nine minutes, the computer will go into the attract

mode (the screen will start changing colors). As

long as you are drawing, the attract mode will be

defeated.

If you run into the border, a thumping sound

will be heard, letting you know that you cannot

go any further in that direction. If you feel that

the drawing speed is too slow, remove the sound

statement at line 90.

If you would like the program to start auto

matically after loading, save it with SAVE "C:"

and reload it with RUN "C:". If you choose CSAVE

and CLOAD, line 1000 can be omitted.

Etch-Atari

5 GOTO 800

10 GRAPHICS G:SETCOLOR 4,H,L

15 C=1:COLDR C

20 GOSUB 620

30 X=40:Y =96

40 S=STICK(0):IF S=15 THEN SOUND 0,0

,0,0:SOUND 1,0.0,0

50 IF S<15 THEN POKE 77,0:REM Defeat

attract mode while drawing

60 IF PEEK(53279)=6 THEN GOTO 10:REM

Check START

70 IF PEEK(53279)=5 THEN GOSUB 600:R

EM Check SELECT

80 IF PEEK(53279)=3 THEN GOSUB 700:R

EM Check OPTION

90 SOUND 0, X*RND (0) , 12, 2:SOUND 1,Y*R

ND (0> , 12,2

100 IF S=14 THEN Y=Y-1:N=Y+1:M=X

110 IF S=6 THEN X=X+1:Y=Y-1:M=X-1:N=

Y+l

120 IF S=7 THEN X=X+1:M=X-1:N=Y

130 IF S=5 THEN X=X+1:Y=Y+1:M=X-1:N=

Y-l

140 IF S=13 THEN Y=Y+1:N=Y-1:M=X

150 IF S=9 THEN X=X-1:Y=Y+1:M=X+1:N=

Y-l

650

660

700

710

800

805

810

815

820

825

830

835

840

IF X>78 THEN X=78:60SUB 400:REM

Set plot limits-Sound warning

IF X<1 THEN X=1:GOSUB 400

IF Y>187 THEN Y=187:G0SUB 400

IF Y<1 THEN Y=l:GOSUB 400

CDLOR C:PLOT X,Y

IF STRIG(0)=0 THEN COLOR 0:PLOT

M, N

GOTO 40

FOR F-10 TO 0 STEP -1

SOUND 2,20*F,12,F

NEXT F

RETURN

IF C>15 THEN C=l

Z=C

COLOR Z

PLOT l,189:DRAWT0 78,189:PL0T 1,

190:DRAWTO 78,190:PLOT 1,191:DRA

WTO 78,191

FOR W=l TO 20:NEXT W

RETURN

IF Z>0 THEN Z=0:GOTO 630

IF Z=0 THEN Z=C:GOTO 630

GRAPHICS 0

POKE 752,1:REM Disable cursor

POKE 710,2:REM Background grey

spACEs>gzas? n i

-> i ?

? " ii*f:ir>i: Clears screen and pos

i t i o n s "

? " <8 SPACES>cursor at center.":

Selects color of next

845 ? "fa SPACES>point drawn(color o

f bar"

850 ? "<8 SPACES>at bottom of screen

S55

860

865

B70

875

880

885

890

B95

900

905

910

915

920

925

930

1000

Turns color bar off

:?r on.

? "Press Trigger button to re-po

s i t i o n "

? "cursor without drawing, and t

o erase"

? "over points already drawn.":?

? "Select GRAPHICS E or EMI"

? "and HMEnC" ; : TRAP 885: INPUT 6

:TRAP 40000

IF GO9 AND BOH THEN ? " <3 UP>

<3 DEL LINE>":GOTO 875:REM (3 ES

C CTRL UP)(3 ESC SHFT DEL)
7

IF G=9 THEN ? "Select Hue E to D

E":? "and l:]**H:r " ; : TRAP 900: INP

UT H:L=0:TRAP 40000

IF H<0 OR H>15 THEN ? "<3 UP>

<3 DEL LINE>":GOTO 895

IF G=ll THEN ? "Select Luminance

E to IE":? "and M**H»; " ; s TRAP

910:INPUT L:H=0:TRAP 40000

IF L<0 OR L>15 THEN ? "{3 UP>

t3 DEL LINE>":GOTO 905

? "{CLEAR>":PDSITION 15,11

? "Press annul"

IF PEEK(53279)=6 THEN GOTO 10:RE

M Check START

GOTO 925

RUN "C:" ©
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A sample drawing for " Elelz-Alari." 

This a lso allows you to trace over and erase poin ts 
a lready drawn . 

If the joystick is not moved for more than 
nine minu tes, the computer wi ll go into the attract 
mode (the screen will start changing colors) . As 
long as you a re drawi ng, the attract mode w ill be 
defea ted. 

If you run into the border, a thumping sound 
will be hea rd, le tting you know that you cannot 
go any further in that direction. If you fee l that 
the drawi ng speed is too slow, remove the sound 
s tatement at line 90. 

If you would like the program to s tart auto­
matica ll y after loading, save it with SAVE "C" 
and reload it with RUN "C". If you choose CSA VE 
and CLOAD, line 1000 can be omitted . 

Etch-Atari 
5 GOTO 8111! 
111 GRAPHICS G:5ETCOLOR 4,H,L 
15 C=I :COLOR C 
211 GOSUB 6211 
311 X=411:V=96 
411 S=STICK(II):IF S=15 THEN SOUND 11,11 

,0,0:SQUND 1,O,O,O 
50 IF 5 ( 15 THEN POKE 77,0:REM Defeat 

attract mode while drawing 
611 IF PEEK(53279) = 6 THEN GOTO III:REM 

Chec k START 
711 IF PEEK(53279)=5 THEN GOSUB 61111:R 

EM Check SELECT 
811 IF PEE K (53279)=3 THEN GOSUB 71111:R 

EM Check OPTION 
90 SOUND 0,X'RND(0),12,2:SDUND 1,VaR 

NDUn,12,2 
11111 IF S = 14 THEN V=V-l:N=V+l:M=X 
1111 IF S=6 THEN X=X+l:V=V-I:M=X-I:N= 

V+I 
1211 IF S=7 THEN X=X+l:M=X-l:N=V 
1311 IF S =5 THEN X=X+l:V=V+l:McX-l:N= 

V-I 
1411 IF S=13 THEN V=V+I:N=V-l:M=X 
1511 IF S=9 THEN X=X-l:V=V+l:M=X+l:N= 

V-I 
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1611 IF S=ll THEN X=X-I:MaX+l:N-V 
1711 IF S=111 THEN X=X-I:VcV-l:M=X+l:N 

=Y+l 
21111 IF X>78 THEN X=78:GOSUB 41111:REM 

Set plot limits - Sound warning 
2111 IF X< 1 THEN X=I:GOSUB 41111 
2211 IF V >187 THEN V=187:GOSUB 41111 
2311 IF V< I THEN V=I:GOSUB 41111 
240 COLOR C:PLOT X,Y 
2511 IF STRIG(II)=II THEN COLOR II:PLOT 

M,N 
2611 GO TO 411 
41111 FOR F = 111 TO II STEP - I 
405 SOUND 2,20'F,12,F 
4111 NEXT F 
415 RETURN 
61111 C=C+l 
6111 IF C >15 THEN C=I 
6211 Z=C 
6311 COLOR Z 
640 PLOT 1,189:DRAWTO 78 , 189:PLOT 1, 

1911:DRAWTO 78,1911:PLOT 1,191:DRA 
WTO 78,191 

6511 FOR W=1 TO 211:NEXT W 
6611 RETURN 
71111 IF Z >II THEN Z=II :GOTO 6311 
7111 IF Z=II THEN Z=C:GOTO 6311 
81111 GRAPHICS II 
80S POKE 752,1:REM Disable cursor 
810 POKE 710 ,2 :REM Background grey 
815 ? :? 
820 ? .. {1 3 SPACES} ,*,,,;0:0':1-'1" 
825 ? :? 
838 ? ........ :1;1 .= Cl ears screen and pes 

itions" 
8 35 ? "{ 8 SPACES}cursor at center.": 

? 
84 " ? " .. .,#11.; .... ; Sel ects color of ne x t 

845 ? "{ 8 SPACES}po i nt drawn(color 0 

f bar" 
85 1121 ? "(8 SPACES }at bottom of screen 

) . " : ? 
855 ? ""1:1' .. 1:: Turns color bar off 0 

r on .. It:? 
86 1121 ? "Press Trigger button to re-po 

sit i on" 
865 ? "cursor without draw i ng, and t 

o erase " 
871121 ? "over points already drawn .. ··:? 
875 ? "Select GRAPHICS Ii!: or m" 
8Se ? "and '''HiI.,,;.:'';: TRAP 885: INPUT a 

:TRAP 411111111 
885 IF B<> 9 AND G<> ll THEN? "{3 UP} 

{3 DEL LINE}":GOTO 875:REM (3 ES 
C CTRL UP) (3 ESC SHFT DEL) 

8911 ? 
895 IF G=9 THEN? "Select Hue ~ to D 

~":? "and I·J.''';': ";: TRAP 9"": INP 
UT H:L=II:TRAP 411111111 

91111 IF H< II OR H>15 THEN? "{3 UP} 
{3 DEL LINE}":GOTO 895 

985 IF 6=11 THEN? "Select Luminance 

9111 

915 
9211 
925 

938 

[!: to D£":? "and j·J.CUU: ";: TRAP 
9111: INPUT L:H=II:TRAP 4118118 
IF L<II OR L >15 THEN? "{3 UP} 
{3 DEL LINE}":GOTO 985 
? "{CLEAR}":POSITION 15,11 
? "Press ....... ;It., .. 
IF PEEK(53279) - 6 
M Check START 
GOTO 925 

THEN BOTO II1:RE 

11121"" RUN .. C : ' 1 



COMPILE
ATARI BASIC
AND FLY!

With ABC1", 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 sourcejcode, too).

40K and disk required.J For your ABC
diskette and manual, ^send check or
money order for <f $69-95 (or $9.95 for
manual alone).^ Monarch Data Systems

^*9.O. 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.

ENHANCE YOUR ATARI 810

HAPPY 810 ENHANCEMENT

Speed up program deuelopmenl, loading, execution, and copying time bv reading

disks up lo 3 times faster. Complete compatibility with existing software, with

faster disk initialization, and reduced wear on the disk drive mechanism. No

soldering o< trace cutting required, complete installation instructions included,

or contact your dealer. Diagnostic program included.

SOFTWARE ENHANCEMENTS (require HAPPY 810 ENHANCEMENT)

HAPPY BACKUP PROGRAM

Guaranteed to produce executable backup copies of any disk which can be read

with a standard ATARI 810* disk drive. Backup those important disks in your

library or use HAPPY BACKUP for small scaie software production. Com

pletely automatic duplication of format and data content of the source disk.

Single and multiple drive versions available. Backup copies will work on a drive

without the enhancement.

HAPPY COMPACTOR PROGRAM

Combines self booting programs which reside one per disk into one disk wilh

many self booting programs using the HAPPY COMPACTOR file structure.

Programs are then executed from ihe self booting HAPPY COMPACTOR

menu, and may later be extracted back onto a single disk. Compacted programs

disk will execute only on a drive which has the HAPPY 810 ENHANCEMENT.

Pays for itself by reducing the number of backup disks you need, in addition

lo the added convenience.

HAPPY CUSTOMIZER PROGRAM

User friendly program to generate source disks with custom track format.

Format is specified an a per track basis. Examples of usage and interpretation

of results are included. This system requires a more advanced level user.

HAPPY 810 ENHANCEMENT WITH SINGLE DRIVE HAPPY BACKUP S249.95

MULTIPLE DRIVE HAPPY BACKUP PROGRAM $ 49.95

HAPPY COMPACTOR PROGRAM $ 49.95

HAPPY CUSTOMIZER PROG RAM $ 99.95

CAll OH Want (OH 0R01RINC INJOSMATION Sail,, ,, COD or

HAPPY COMPUTING

P.O. Box 32331

San Jose, CA 95152

(408) 251-6603

■ATAHI IlIhsiiiiijfiTuia ul ATAfll by

AAAA
ATARI ATARI ATARI ATARI

INTRODUCING.

«Kois

$49.95
The mov user-friendly moil mainienanie

program available! Here are aJew of the

outstanding features. . .

• New OS that oliets I ewer crasned-

disKs -True random access-Store 500 lo

2000 names/addresses per disk

• Works on single O' douDle density

• Automatic deleie oi duplicates

• Pnnl adiskdireclory

• Olhciai state abbreviations are built-in

• Makeback-upcootes •Mergefiles

• Sea'cn hies • Son Mes

• Create sub-lues • Prim labiesJlite copy

Let "Super Mailer" yw</your mail!

New!

i6KCartridfle R $4995

10 Screens

Greal graphics $44.90

FREE CATALOG
►■WITH ANY ORDER... OR SEND S1.00

(Refundable with Order)

• OVER 1000 items for your

ATARI!
Including product descriptions

• MOSAIC • PERCOM

• BRODERBUND • APX

• ROKLAN • ON-LINE

• DATASOFT • ATARI"

• ADVENTUREINTL

• SYNAPSE • VISICALC • Much More

• We handle only ATARI compatible

hardware & software ... so we know

what works best! CALL US FIRST!!!

' SEGA

ZAXXON
pfay The Arcade Game at home

6KTaDe—32K Disk

• Non-Stop, 3-D

Scrolling Action

$35.10
by Dataso'i

Reg. $39.95

Protect Your Investment

DUST COVERS

• Durable Brown Vinyl

• 410 • 400 • 800 • 810

Please Specify $8.95

• Top-Ten Games •
1. Miner2049er

(C-S44.90)

2. Zaxxon

(D.T-S35.10)

3. Shamus

(D,T-S3I.H

C-S39.50)

4. Astro Chase

(D,T-$2G.M)

5. Defender

(C-S39.50)

(D-S31.50.

C-S39.S0)

7. Galahad & HolyGra

(D-S29.95)

8. Froflqer

[D.TS31.50)

9. Football

(D,TS28.90)

10. QIX

(C-S39.50)

NOTE: D = Disk T = Tape C = Cartridge

CREDIT CARD ORDERS ■ • Master Card

TOLL FREE 1-800-452-8013 •American
(ORDERS ONLY ■ For Information (503)683-6620

Shipping & Handling: UPS or PARCEL POST S2.00

UPS Air (48 hr. Delivery!) $3.90 Visa

COMPUTER
PALACE

Formerly

floyai Soilware

2160W. 11thAve.

Eugene, OR 97402

(503)683-6620

COMPILE 
ATARI BASIC 
AND FLY! 

With ABC' · , Monarch's I new BASIC 
compi ler 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 manual, ..... 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 o f ATAR I, Inc. 

ENHANCE YOUR AlARI ' 810 
HAPPY 810 ENHANCEMENT 

Speed up program development, loading, execution, and copying lime by reading 
disks up to 3 times laster. Complete compa tibility with existing softwar e, with 
fas ler disk ini tialization , and reduced Mar Oil the disk drille mechanism. No 
soldering Of trace CUlling required, complete iouall31ioo instructions included, 
or contact your dealer. Diagnostic program included. 

SOFTWARE EN HANCEMEN TS (lequire HAPPY 810 ENHANCEMENT) 

HAPPY BACKUP PRO GRAM 

Guaranteed 10 produce uecutable backup copies 01 any disk wh ich can be read 
with a Slandard ATARI 810' disk dr ive. Backup those imponant disks in your 
library or use HAPPY BACKUP for small scale software production. Com· 
pleuly automatic duplication 01 10lma t and data content 01 the sou rce disk . 
Single and mulTiple drive venions available. Backup copies will work on a drive 
withou t the enhancemen t. 

HAPPY COMPACTOR PRO GRAM 

Combines sell booting programs which reside one per disk into one disk with 
many sell booting programs using the HAPPY COMPACTO R Ii Ie structure. 
Programs are then uecu ted from the self boo ting HAPPY COMPACTOR 
menu, and may later be u tracted back onto a single disk . Compatled programs 
disk will uecu te only on a drive which has the HAPPY 810 ENHANCEMEN T. 
Pays for itself by reducing the number of backup disks you need, in addition 
to the added convenience. 

HAPPY CUSTOMI ZER PROGRAM 

User fr ie'ndly program 10 generate soulce disks wi th custom !lack lormat . 
Format is specified on a per track basis. Exa mples of usage and interpretation 
01 results are included. This system requires a more advanced level user. 

HAPPY 810 ENHANCEMENT WITH SINGLE ORIVE HAPPY 8ACKUP S249 .95 
MULTIPLE DRIVE HAPPY BACKUP PROGRAM .. ............. S 49.95 
HAPPY COMPACTOR PROGRAM .. ..... . .......... .. S 49 .95 
HAPPY CUSTOM IZ ER PROGRAM.. .•.... .. S 99 .95 
c.u ON "'~ I lf 'O~ ONOUlfII & ' NI O~I"'1 10 N 5Gr" .. coo .. 
" .. ~ . ...... < ..... o..;.,''''' _ •• _'''''''ood ~ 

HAPPY COMPUTING 
P.O. Box 32331 
San Jose, CA 95152 
(408) 251 .6603 i. 

)I~)I~)I~)I~ 
ATARI"ATARI" ATARI"ATARI 

........ INTRODUCING ... 

- ---- $« - _T'tI:-

Thr mOSI /lHr.jfltndl>' moil mOlRlrf/af/ct 
pro~rOIl/ ol'(lIluhlr! Hut! rHr aIr,., ollhl' 
OU/JIondinll lrulurts . . 
• New OS mat oilers lewer ·c rasf1.ed. 

(lISkS .Tlue 13nOom access,Slore 500 to 
2000 nameSladdresses 001 drsk 

• WOlks on Single 01 dOubte oonS'ly 
• Automalic oetele 01 dupllcales 
• Pronl a (lISk (lrrec tory 
• 01llC131 Slate abDrevrahofls are DUllHn 
• Make oack·uO coores • Merge 1,les 
• Sealch hies . SoI1 1rles • 16K Cartridge Reg. $49.95 

• 10 Scr"ns • Cleale sul>h'es • • :rrnlIaOlesll l1e COPy • Great Graphics $44 90 
LI'I "SlIptr ,\'Ul/l'r S{Wf'dy(llIrmUII.' <t :....;_. __ -1 

~.~~~.!2~~?_~~; 
* OVER 1000 Items for your ......... , A~l " ---t 

ATARI! L~j '-'::. .. ", I 
Including product descriplions. A 
• MOSAIC. PERCOM "_ TAR/" 
• BROOERBUNO • APX . ..r~F~~~"';""""'''' 
• ROKLAN • ON·L1NE ...... , ... ~~aoIJ 
• OATASOFT • ATARI ' '''-~'''''<o" '1\".".. 

• ADVENTURE INrL .' . - • . 
• SYNAPSE. VISICALC • 

* We handle only AT ARI compatible 
hardware & software ... so we know 
what works best! CALL US FIRST!!! 

ZAXXON
A 

play The Arcade Game at home 

16K Taoo-32K D,sk 

• Non·Stop,3·D 
Scrolling Action 
bv Oalasoil 

Reg. $39.95 $35.10 

Protect Your Investment 

DUST COVERS 
• Durable Brown Vinyl 
• 410 • 400 • 800 • 810 

Please Specify $8.95 ea. 

* Top·Ten Games * 
1. Miner204!ktr 

(C·$44.90) 
2. Zanon 

(0.f.S3S.10) 
3. Shamus 

(0 ,T·S31.50 
CS39.SO) 

4. Astro Chase 
(0,f.S2fi.9O) 

S. ~ 
(C·S39.SO) 

6. Chopllller 
(0·$31 .50, 
CS39.50) 

7. Gatahad & Holy Grill 
(o.S29.95) 

8. ~ 
(0,T·S31 .50) 

9. Football 
(0,f.S28.90) 

10. QIX 
(C·S39.50) 

NOTE: 0 or Disk T,. Tlpe C,. Cartridge 

CREDIT CARD ORDERS· 
TOLL FREE 1·8OQ.452·8013 

• Master Card 
• American 

Express (ORDERS ONLY· For Informafion (503) 683-6620 
Shipping & Handling: UPS or PARCEL POST $2.00 

UPS Air (48 hr. Delivery!) $3.90 .Visa 

~
COMPUTER 2160W. 11thAve. 

DO Eugene. OR 97402 
o pALACE :~;';7';';" W'" (503)683-6620 



Input Functions

On The VIC
John Ging

The "dynamic keyboard" technique can solve many

kinds of programming problems: it's a way to make a

program change itself during execution. One use of

dynamic keyboard is illustrated here with a program

which lets you enter a function, while a program is

RUNning. There's also information on the DEF FN

command itself.

If you use the DEF FN instruction much in your

programming, you may have wondered if you

can make this instruction "user friendly" by en

tering the function into the program via an INPUT

statement. The obvious way to do this would be

to begin your program with:

10 INPUT "PROMPT"; A$

and to follow this instruction with:

20DEFFNA(X) = A$.

Unfortunately, this won't work. If you RUN

the program, the computer prints PROMPT on

the screen and waits for you to type in the string

representing the function. Suppose you type in

X*2+ 7*X and then hit RETURN. The action of

the computer is to fill the string variable A$ with

the string you just typed in, namely, with XI2 +

7*X. Then when the program execution continues

with instruction 20, the string XI 2 + 7*X is sub

stituted for A$ in the DEF FNA(X) = A$ statement.

Right? Wrong.

If you follow instruction 20 with:

30 PRINT FNA<2>

you will get a

? TYPE MISMATCH

ERROR IN 30

Evidently, the computer has done nothing with

the string you just typed in. It still thinks that

FNA(X) is literally equal to the string variable

name A$ rather than equal to the string represented

byA$.

AWay Out

The only solution would seem to be to LIST in-
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struction 20 and alter the string after "DEF FNA = "

by directly typing it in every time you want to

change the function represented by FNA(X), and

that's not very "user friendly."

Fortunately, on the VIC, there is a way out:

the "dynamic keyboard" feature. If you LIST an

instruction, alter it from the keyboard, and then

hit RETURN while the cursor is on the instruction

line, the altered instruction is entered into mem

ory. The trick is to force your program to alter its

own instructions by causing them to be printed to

the screen and RETURNS to be forced over them.

This makes it possible for the computer to simulate

the INPUT of a function.

The program at the end of this article shows

how it works. The essential part of the program is

contained in lines 10-40. Line 10 causes

F(X) = ?

to be printed on the screen and waits for the string

representation of the function FNA(X) to be typed

in. Line 20 prints

60 DEF FNA(X) = "string" (represented by A$)

GO TO 50

invisibly (in white) beginning on the second line

of the screen. Line 30 POKEs the keyboard buffer

with "HOME" and "CURSOR DOWN." Line 40

POKEs the keyboard buffer with two RETURNS,

POKEs location 198 with the number of characters

in the keyboard buffer (four), and then ENDs the

program. When the program ENDs, it skips a line

and prints "READY" (also in white) on the screen;

then the RETURNS are executed. The execution

continues at line 50, which skips down under the

INPUT line and returns the character color to the

normal blue.

The purpose of the program is to find the

area under the graph of the function FNA(X) from

X = XI to X = X2 with N subdivisions (N should be

an even number). As an example, RUN the pro

gram and type in 4/(1 + X 4 2) after the prompt

F(X> = ?.

Then type in 0 and 1, respectively after the prompts

Input Functions 
On The VIC 

JohnGlng 

The "dynalll ic keyboard" lechnique call solve many 
kinds of progra 111m ing problellls: it's a way to make a 
program change itself during execution. One use of 
dynamic keyboard is illustrated here with a program 
which lets you en ter a fllllclion, while a progralll is 
RUNni,lg. There's also inforlllalion 011 Ihe OEF FN 
comma lid itself. 

If you use the DEF FN instruction much in your 
p rogramming, yo u may have wondered if you 
can make this ins truction " user fri endly" byen­
tering the function into the program via an INPUT 
statement. The obvious way to do thi s would be 
to begin your program with : 

10 INPUT " PROMPT"; AS 

and to follow this ins truction with: 

20 DEF FNA(X) = A$. 

Unfortunately, this won' t work. If you RU N 
the program, the computer prints PRO MPT on 
the screen and waits fo r you to type in the string 
representing the functi on. Suppose you type in 
X. 2 + 7*X and then hi t RETURN . The action of 
the computer is to fill the s tring va riable A$ with 
the s tring you just typed in, namely, with X.2 + 
7*X . Then when the p rogram execution continues 
with instruction 20, the string X. 2 + 7*X is sub­
stituted for A$ in the DEF FNA(X) = A$ s ta tement. 
Right? Wrong. 

If you follow instruction 20 wi th: 

30 PRINT FNA(2) 

you will get a 

? TYPE MISMATCH 
ERROR IN 30 

Evidently, the compute r has done nothing with 
the string you just typed in . It s till thinks that 
FNA(X) is literally equal to the string variable 
name A$ ra ther than equal to the string represented 
by A$. 

AWay Out 
The only solu.tion would seem to be to LIST in-
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struction 20 and alter the string a fter " DEF FNA = " 
by directly typing it in every time yo u want to 
change the function represented by FNA(X), and 
that's not very "user fri endly." 

Fortunate ly, on the VIC, there is a way out: 
the " dynamic keyboa rd" fea ture . If yo u LIST an 
instruction, alter it fro m the keyboa rd, and then 
hit RETURN while the cu rsor is on the instruction 
line, the altered instruction is entered into mem­
ory. The trick is to force yo ur program to alter its 
OlVn instructions by causing them to be printed to 
the screen and RETURNs to be forced over them. 
This makes it possible fo r the computer to simula te 
the INPUT of a function. 

The program at the end of this article shows 
how it works. The essen tial pa rt of the p rogram is 
contained in lines 10-40. Line 10 causes 

F(X) =? 

to be printed on the screen and waits for the string 
representati on of the function FNA(X) to be typed 
in. Line 20 prints 

60 DEF FNA(X) = "string" (represented by AS) 
GO TO 50 

invisibly (in white) beginning on the second line 
of the screen . Line 30 POKEs the keyboa rd buffe r 
with " HOME" and "CURSOR DOWN. " Line 40 
POKEs the keyboard buffer w ith two RETURNs, 
POKEs location 198 with the number of characters 
in the keyboa rd buffe r (four), and then ENDs the 
program. When the progra m ENDs, it skips a line 
and prints " READY" (a lso in white) on the screen; 
then the RETURNs are executed. The execution 
continues at line 50, w hich skips down under the 
INPUT line and returns the character color to the 
normal blue. 

The purpose of the p rogram is to find the 
area under the gJaph of the function FNA(X) from 
X = Xl to X = X2 with N subdivisions (N should be 
an even number). As an example, RUN the pro­
gram and type in 4/(1 + X • 2) a fter the prompt 

F(X)=? 

Then type in 0 and 1, respectively after the prompts 



VK-20 and Commodore64

ARE YOUA

SMART BUYER?
MINI JINI™ for $89.95 is a smart buy!

• Keep records for home, school, club, or office

better and more quickly than by hand

• Hold 50-500 records on tape or disk

• Have the plug in ease of a cartridge

• Put addresses, books, and more in order

• Track appointments, meetings, valuables

• Print any number of reports and labels

• Do checkbook, class or sports statistics

• Make lists for letter writing software

Available now, in plain, simple English.

• Visa — Mastercharge — C.O.D.

• Dealer inquiry welcome

Immediate shipment i( in slock II personal check is sent, allow additional 2 weeks.

Prices subject to change Shipment subiect to availability Ships UPS frt collect

Commodore oA ona VIC-JO are legisiered nodemarts o' Commodore Flee Iron

JINI MICRO

SYSTEMS, INC
P.O. Box 274 • Riverdale, N.Y. 10463

PHONE: (212) 796-6200

It's Time for
TOTL SOFTWARE!
for the VIC 20™ and COMMODORE 64™
WORD PROCESSING AND MAILING LIST & LABEL
now available with

FAST PRINTING • LIGHTNING LOADS • SIMPLE COMMANDS

TOTL.TEXT 2.0 + CS VIC + 8K expansion $25.00

TOTL.TEXT 2.5 + CS VIC +16K expansion $35.00

TOTL.TEXT 2.6 + CS Commodore 64 $40.00

TOTL.LABEL 2.1 +CS VIC + 16K expansion $20.00

TOTL.LABEL2.6 + CS Commodore 64 $20.00

TOTL TIME MANAGER 2.1 VIC+ 8K expansion $30.00

TOTL TIME MANAGER 2.6 Commodore 64 $35.00
f/me management, scheduling, reports

RESEARCH ASSISTANT 2.0 VIC + 8K expansion $30.00

RESEARCH ASSISTANT 2.0 Commodore 64 $35.00

key word cross-reference research tool

TOTL.BUSINESS 3.0 VIC + 16K expansion $85.00

TOTLBUSINESS 3.6 Commodore 64 $95.00
business programs require disk and are shipped on disk

One Megabyte Fuzzy Diskette $25.00

computer novelty pillow

All programs work with 40/80 column (VIC) and 80

column (64) adapters—compatible with tape or disk

systems —shipped on cassette tape— available

on disk S4.00 extra.

Quality You Can Afford

AvailAble at your local dernier

or by phone order

TOTL
software inc.

1555 Third Ave., Walnut Creek, CA 94596

, ,^-r ^£ ■ ■ Call (415) 943-7877

Commodore 64 and VIC 20 are registered trademarks of Commodore Electronics, Ltd.

MINI JINI'" for $89.95 is a smart buy! 

• Keep records for home, school, club, or office 
better and more qUickly than by hand 

• Hold 50·500 records on tape or disk 
• Have the plug in ease of a cartridge 
• Put addresses, books, and more in order 
• Track appointments, meetings, valuables 
• Print any number of reports and labels 
• Do checkbook, class or sports statistics 
• Make lists for letter writing software 
Available now, in plain, simple English. 

• Visa - Mastercharge - C.O.D. 
• Dealer inquiry welcome 

Immediate ~hlpment If In slock If personal check Is sent allow lIddi llonll l2 weeks. 
Prices sublett to chllngf' Shipmen! subJe<t to 1Iliailabillry Ships UPS ' " coUecL 

JINI MICRO· 
SYSTEMS, INC. 

P.O. Box 274 • Riverdale, N.Y. 10463 
PHONE: (2 12) 796·6200 

It's Time for 
TOTL SOE1'WAREI 
for the VIC 20™ and COMMODORE 64™ 
WORD PROCESSING AND MAILING LIST & LABEL 
now available with CHICKSPEED 

FAST PRINTING • LIGHTNING LOADS • SIMPLE COMMANDS 
TOTL.TEXT 2.0 + CS VIC + SK expansion 
TOTL.TEXT 2.5 + CS VIC + 16K expansion 
TOTL.TEXT 2.6 + CS Commodore 64 
TOTL.LABEL 2.1 +CS VIC+16K expansion 
TOTL.LABEL 2.6 + CS Commodore 64 
TOTL TIME MANAGER 2.1 VIC + SK expansion 
TOTL TIME MANAGER 2.6 Commodore 64 

time management, scheduling, reports 

$25.00 
$35.00 
$40.00 
$20.00 
$20.00 
$30.00 
$35.00 

RESEARCH ASSISTANT 2.0 VIC + SK expansion $30.00 
RESEARCH ASSISTANT 2.0 Commodore 64 $35.00 
key word cross-reference research tool 

TOTL.BUSINESS 3.0 VIC + 16K expansion 
TOTL.BUSINESS 3.6 Commodore 64 

$S5.00 
$95.00 

business programs require disk and arB shipped on disk 
One Megaby1e Fuzzy Diskette $25.00 

computer novelty pillow 

All programs work wi th 40/80 column (VIC) and 80 
co lumn (64) adapters-compatible with tape or disk 
systems - shipped on casse tte tape- available 
on disk $4.00 ext ra . 

Quality You Can Afford. 
AoallAble at your local dealer 

or by phone order 

TOTL 
software inc. 

1555 Third Ave., Walnut Creek, CA 94596 

• CEJ Call (41S) 943·7877 

Commodore 64 and VIC 20 are registered trademarks of Commodore Electronics, Ltd. 



XI = ?

X2 = ?

and type in 100 after N = ?.

Using DEF FN
Afunction is a BASIC word that takes a

number within parentheses, performs some

operation on it, and gives you a result. For

example, some common functions are

INT(X), which removes the fractional part of

a number, or ABS(X), which makes negative

numbers positive.

With the DEF FN command, you can

create your own functions. Here's one way:

to round X to the nearest cent you might

typein:X = INT(X*100 + .5)/100.

If you want to round off in this way many

times throughout a program, you could de

fine a function to do it for you. Just type: 10

DEF FNROUND(X) = INT(X*100 + .5)/100.

Notice that you give it a name, just like you

do with variables.

You have just created a function, whose

name is ROUND. You can use ROUND just

like any other function. From now on, you

can round numbers to the nearest cent with

out having to type in the whole equation.

For example, if you type:

PRINT FNROUND(7.3628>

the result will be 7.36. Some other pos

sibilities are:

PROFIT=FNROUND(GROSS)-FNROUND

(OVERHEAD)

or

PROFIT = FNROUND(GROSS-OVERHEAD)

You cannot make functions that use

strings (words), and you cannot type DEF

FN directly like a PRINT; it must be inside a

program.

When using ROUND, any number be

tween the parentheses will be used as X in

the equation INT(X*100 + .5)/100.

If we now write:

20DEFFNTEST(B) = B*A

B will be whatever number we put between

parentheses, and A will have the same value

it does everywhere else in the program.

For example:

A = 3

PRINT FNTEST(5)

will give 15, since FNTEST will multiply

whatever is in the brackets by A.

The result will be given by INTEGRAL = , and

the answer is a good approximation to 7r.

Input Functions

2 REM:FINDS THE AREA{2 SPACES}UNDER THE

GRAPH OF A[2 SPACES)FUNCTION FROM XI T
0 X2WITH N SUBDIVISIONS.

5 PRINT "[CLR}{3 SPACESjlNPUT A FUNCTION

10 PRINT"{HOME}[9 DOWN}":INPUT"F(X)=";A$
20 PRINT"{HOMEHDOWN}{WHT}60 DEFFNA(X)="

;A$:PRINT"GOTO 50"

30 POKE 631,19:POKE 632,17

40 FOR 1=633 TO 634:POKE I,13:NEXT:POKE
198,4:END

50 PRINT" {7 DOWNHBLU}"

70 INPUT"X1=";X1

80 INPUT"X2=";X2

90 INPUT"N=";N

100 D=(X2-X1)/N

110 S=0

120 FOR 1=1 TO N-l STEP 2

130 S=S+FNA(X1+I*D):NEXT:S=S*2

140 FOR 1=2 TO N-2 STEP 2

150 S=S+FNA(X1+I*D):NEXT
160 S=D*{2*S-t-FNA(Xl)+FNA(X2))/3

170 PRINT"INTEGRAL=";S

175 POKE 36878,15:POKE 36876,170:FOR 1=

1 TO 200:NEXT:POKE 36876,0

180- PRINT

190 PRINT"TO CONTINUE,HIT ANY(3 SPACESjK

EY. "

200 GET A?:IF A§="" THEN 200

210 GOTO 5

Home Control

System

for the VIC 20

'Control up to 256 lights & appliances

'ON. OFF. ALLON. ALLOFF Commands

" 9 levels of Brightness

* Manual & Time Control Software

* Uses BSR remote switches

"Plugs into User Port

only

MasterCard or VISA Accepted

Call 215-861 -0850 to Order

GENESIS COMPUTER CORP.

1444 Linden Street

Bethlehem, PA 18018
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Xl;:: ? 
X2=? 

and type in 100 after N =? 

Using DEF FN 
A fu "e/ion is a BASIC word tha t takes a 
number within parentheses, performs some 
operation on it, and gives you a result. For 
example, some common functions are 
INT(X), which removes the fractional part of 
a number, or ABS(X), which makes negative 
numbers positive. 

With the DEF FN command, you can 
crea te your own functions . Here's one way: 
to round X to the nearest cent you might 
type in: X = INT(X'100 + .5)11 00. 

If you want to round off in this way many 
times throughout a program, you could de­
fine a function to do it for you. Just type: 10 
DEF FNROUND(X) = INT(X*100 + .5)/100. 
Notice that you give it a name, just like you 
do with variables. 

You have just crea ted a function, whose 
name is ROU Nt>. You can use ROUND just 
like any other function. From now on, you 
can round numbers to the nea rest cent with­
out having to type in the whole equation. 
For example, if you type: 

PRINT FNROUNO(7.3628) 

the result will be 7.36. Some other pos­
sibilities are: 

or 

PROFIT= FN ROUNO(GROSS) -FNROUNO 
(OVERHEAD) 

PROFIT = FNROUNO(GROSS-OVERHEAO) 

You cannot make functions that use 
s trings (words), and you cannot type DEF 
FN directly like a PRINT; it must be inside a 
program. 

When using ROUND, any number be­
tween the parentheses will be used as X in 
the equation INT(X*100 + .5)/100. 

If we now write: 

20 OEF FNTEST(S)=S*A 

B will be whatever number we put between 
parentheses, and A will have the same value 
it does everywhere else in the program . 

For example: 

A=3 
PR INT FNTEST(5) 

will give 15, since FNTEST will mul tiply 
whatever is in the brackets by A. 
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The result will be given by INTEGRAL = , and 
the answer is a good approximation to 7r. 

Input Functions 

2 REM,FINDS THE AREA[2 SPACES}UNDER THE 
GRAPH OF A[2 SPACES}FUNCTION FROM Xl T 
o X2WITH N SUBDI VISIONS. 

5 PRINT "[CLRJ[3 SPACES}INPUT A FUNCTION" 
HI PRINT" [HOMEJ[ 9 DOWN}" dNPUT"F(X)=" ,A$ 
2~ PRINT" [HOME} [DOWN} [WHT}6~ DEFFNA(X)=" 

;A$:PRINT"GOTO 50 " 
3~ POKE 63 1 , 19,POKE 632,17 
4~ FOR 1=633 TO 634,POKE I,13,NEXT , POKE 

198,4,END 
5~ PRINT"[7 DOWNJ[BLU}" 
70 INPUT"X1=";X1 
80 INPUT"X2=";X2 
90 INPUT"N= ";N 
H"~ O=(X2 - Xl) / N 
ll~ S=~ 

12e FOR 1=1 TO N- l STEP 2 
13e S=S+FNA(Xl+ I*D) , NEXT , S=S*2 
14e FOR 1=2 TO N-2 STEP 2 
lSe S=S+FNA(Xl+I*D) ,NEXT 
16e S=O*(2*S+FNA(Xl)+FNA(X2» / 3 
170 PRINT" INTEGRAL="; S 
17S POKE 36878,lS,POKE 36876 ,17e, FoR 1= 

1 TO 2ee,NEXT,POKE 36876,e 
18e PRINT 
1ge PRINT"TO CONTI NUE,H I T ANY[3 SPACES}K 

EY . " 
2ee GET A$, IF A$="" THEN 2ee 
2le GOTO S 

Home Control 
System 

for the VIC 20 

• Control up to 256 tigh ts & appliances 

'ON , OFF, ALLaN. ALLOFFCommands 

• 9 levels of Brightness 

• Manual & Time Control Software 

.. 
CD 

o .. .... 
C 
o 

$5995 ~ , 
only '-' 

• Uses BSR remote switches 

• Plugs into User Port 

MasterCard or VISA Accepted 
Call 215·861 ·0850 to Order 

GENESIS COMPUTER CORP. > 
1444 Linden Street 

~ ....... B ••• l h. ' •• h ••• m.,.p.A.l.8.01.8 .......... 



HARD WORKING APPLICATIONS SOFTWARE

FOR VIC-20 and COMMODORE-64
OMNICOMM intelligent telecommunications

program. Use your VIC or C-64 as a smart

terminal. Capture text for storage or tape or

disk or send it to your printer. Send pre-saved

text files from tape or disk to other

computers. VIC version only $34.95,

64 version $39.95.

OMNIFILE file manager. Our popular

versatile data file manager for the VIC-20 is

now available on the C-64. Use for

inventories, collections, mailing lists, and a

variety of other informaiton handling

applications. VIC version only $15.95,

64 version $19.95.

DRILLMASTER quiz and drill system,

complete with state capitals and vocabulary

quizzes, only $13.95 for the VIC, $17.95 for

the 64.

OMNITEST educational system..Combines

OMNIFILE and DRILLMASTER in one package

to allow you to create your own quizzes and

drills on any subject, at any level, VIC version

only $24.95, 64 version $29.95.

The above programs are available on tape or disk, VIC

versions require a minimum of 8K expansion memory,

16K recommended for OMNICOMM

Also available . . . OMNIDEX tape file

manager. Index your tape files and locate

them by fast forward search. Very handy.

Only $12.95 for standard VIC.

See your dealer or order direct from

Software To Go

1948 Oak Ridge Turnpike

Oak Ridge, TN 37830

615-482-9592

Add $1,50 shipping and handling per direct order.

Visa and Mastercard accepted. Dealer inquiries invited.

"CARD/?"

(CARD PRINT)

UNIVERSAL CENTRONICS

PARALLEL PRINTER

INTERFACE FOR THE VIC-201

Now you can use any parallel printer

with your VIC-20*. And you don't have

lo give up the use of your user port

(MODEM), or change to special printer

commands, or load any special soft

ware driver programs to do it.

• Outputs standard ASCII codes to

the printer.

• Plugs in the VIC-20" printer serial

i/oport.

• Understands all standard VIC-20 ■

print commands.

• No modification to your VIC-20".

• No special programs required.

• Includes all necessary cables io

hook up a standard printer using

Centronics parallel input.

- MADE IN THE U.S.A.
The CARD "> is a product ot CARDCO. toe

$76.00

■■■•■tMJPU

TO ORDER;

P.O. BOX 768

WICHITA. KS 67201

(316)263-1095

Handling charges S3 00

COD (Add $2.00)

Personal checks allow 3 week delivery

VIC-20? is a registered trademark ol Commodore

Prices subject io change

VIC-20®

SOFTWARE!

DR. FLOYD" $14.95

Piychoonaryiu Dy compulei^ W«i noi guile cut

Df Floyd w" cofry cri a converiaron with you us

ing psycfxxjnoiyticol Tecnn*au« troi Qive tr« ap

pearance ot ambcat intelligence Boquiim 16k

WORDPLAY" $14.95

u o collection ot proocdmi wtiich

oik)w) the mm to make onainoi itonei write a form

ol Joponete poetry, poy tne lun aame ot '"Animal"
(wtiicn children lovellono1 create jaraon Abonus

iecrei mesjaae [cypher] program a a aSO includ

ed mawotd.WOflOPLAyiia'BAPGAIN-'ReaijiJBi

16k RAM c more

TYPE FOR YOUR LIFE' $14.95

With morecnalienQemanono/coaeQarhe.leorn

to type 7b ■ more wotOs r ■ ■ ■ minute Speed is - so ■

SeieciQDie. Cut NO FOOTING AROUND a I lowed-

leu li WIWIV VAWD unce n comes trom the pro

gram tape Action cokx OJaoruci wtm ioi>no tn

yoyf eyes on the tcieen ond away from your

tingers Vour man row) nil boot uo the icioen as

fast as you can type Momiam speed ana ne'u

OesTOy the ieo monitoi. Dili it you slow aown ■ ZAP!.

he'll GET VAi ftvjns en uneipanaeo VIC

CP>OIW ?'<:•! ihown u^ciuO* inipping cnaiQ«

More Software Coming!

VIG20* 4 a '*gqi»r*a rfoo»mo(b of Comfrpcoe«« inn

Contact Your Local Dealer.

Pha» c.o« cm (805) 482-3604
foeiar aaen oaa;aC0

A:i iierns mcc*d t»OTi stoo

DtALH IMMJIRHS WfLCOMf

350 N. Lanluno Avenue, Suite 821

Camafflio, CA 93010

APROPOS TECHNOLOGY.

64K MEMORY

FOR THE *VIC 20?

YES, IT'S HERE!

J-ETCQ

ANNOUNCES

THE 64KV MEMORY EXPANSION MODULE

W/24K OF NORMAL EXPANSION + 40K ADO'L

FOR PROGRAM OR DATA STORAGE. THIS 40K
IS PAGED IN OR OUT IN 8K BLOCKS WITH A
SINGLE POKE 1NSTR THE 64KV USES STATE

OF THE ART DYNAMIC RAMS WITH TRANSPA
RENT REFRESH. ALL BK BLOCK5 ARE SWITCH

SELECTABLE AND THE ENTIRE UNIT DRAWS
ONLY 250 MA. PLUGS DIRECTLY INTO EXP

PORT. ALL THIS AT A PRICE YOU CAN AFFORD

ONLY $179.95
[SHIPPING AND HANDLING INCLUDED]

90 DAY LIMITED WARRANTY

OHIO RESIDENTS ADD SALES TAX

LETCO
7310 WELLS RD.
PLAIN CITY, OH. 43064 DEPT. CM

1-614-873-4410

NAME

ADDRESS .

CITY. STATE

ZIP CODE

WE ACCEPT VISA OR MASTERCARD. PLEASE. INCLUDE

CARD NO EXP. DATE AND SIGN

•VIC 20 IS A HEG TM OF C.B.M. INC.

HARD WORKING APPLICATIONS SOFTWARE 
FOR VIC-20 and COMMODORE-64 

OMNICOMM intell igent telecommunications 
program. Use your VIC or C-64 as a smart 
terminal. Capture text for storage or tape or 
disk or send it to your printer. Send pre-saved 
text files from tape or disk to other 
computers. VIC version only $34.95, 

OMNITEST educational system.'£ombines 
OMNIFILE and DRILLMASTER in one package 
to allow you to create your own quizzes and 
dri lls on any subject, at any level, VIC version 
only $24.95, 64 version $29.95. 

The above programs are available on tape or disk. VIC 
versions require 8 minimum of 8K expansion memory. 
16K recommended for OMNICOMM 

64 version $39.95 . 

OMNIFILE file manager. Our popular 
versatile data file manager for the VIC-20 is 
now available on the C-64. Use for 
inventories, collect ions, mail ing lists, and a 
variety of other informaiton handling 
applications. VIC version only $15.95, 

Also ava ilable ... OMNIDEX tape file 
manager. Index your tape files and locate 
them by fast forward search. Very handy. 
Only $12.95 for standard VIC. 

64 version $19.95 . 

DRILLMASTER quiz and drill system, 
complete with state capitals and vocabulary 
quizzes, only $13.95 for the VIC, $17.95 for 
the 64. 

See your dealer or orde r direct from 
Software To Go 
1948 Oak Ridge Turnpike 
Oak Ridge, TN 37830 
615·482·9592 
Add $1.50 shipping and handling per direct order. 
Visa and Mast8[Card accepted.. Dealer inquiries invited. 
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" CARD;?" 
(CARD PRINT) 

........ ... 
UNIVERSAL CENTRONICS 

PARALLEL PRINTER 
INTERFACE FOR THE VIC·20' 

Now you can use any parallel prinler 
with your V IC·20 ~. And you don 't have 
to give up the use of your user port 
(MODEM), or change to spec ial printer 
commands. or load any special soft ­
ware driver programs to do i t. 

Outputs standard ASCII codes to 
the printer . 
Plugs in the VIC-20.e> prin ter serial 
i/o port. 
Understands all standard VIC-20' .. 
print commands. 
No modification 10 your V IC·20~. 
No special programs required . 
Includes all necessary cables to 
hook up a standard printer using 
cen tronics parallel input. 
MADE IN THE U.S.A. 

The CAROl ? IS a produCI 01 CAROCO. Inc 

$76.00 

1I'''ltOiIl~U SENSEI: III 

TO ORDER: 
P.O. BOX 766 
WICHITA. KS 67201 
(316) 263·1095 

Handling cl'Iarges S3 00 
COO (Add 5 2.00) 
Personal checks allow 3 wee!<. delivery 
VIC-20!.- IS a regiSlered trademark 01 Commodore 
Prices $uD,eeIIO change 

VIC-20® 

SOFTWARE! 

DR. FLOYD' $14.95 
"'~OY~W"'noIQ.M DIll Or fbr<;IwllCOfYCt\o~ __ you ..... 

Ing Of...., ...... IOI,!IQ:II ~ w.orgtve" OQ­

,*,,"ano;:,. Of art'IfI(:oOI ~ ~. 101< 
RAM 0' mort 

WORDPLAY" $14.95 
WOIIDPlAv II 0 coIIIcfIon Of Plogroms wnocn 
cIoooo1 ..... _lO~orIgInoI PO' ... _obm 
Of ~ ~. DiIJI' .... "" 00"" gI -14rltrd" 
(wnIcn Cl'llIOIIOI 1009) oncI 0"'" JorOC"'. A DQnuI. 
MCfM ~ICVI)fI4IfJ Qtogrom ilOolloOir'Iel.IO­
.,. ~o....:wd. WOII:f\AVllo~~ .. 
'Ole RAM or mort 

TYPE FOR YOUR LIFE'" $14.95 
WIllI mert ~ II>On Ct\ orcoo. 00"". I.am 
10 Iype 7~ 01 mort WOICIPM rNnuIt 5pMd IIlJItf 
~. DIll NO fOOl.NG AROIJt.I) ~I 
,.., " ..... ell v VAAIlO 1Ince. CO'TIel "om .... pro­
g"", IOIlt Ac:_ c:OIOI gOPfllc:I '"""" _ IU 
VO,1I ..,.. Ct\ _ ICrtMI one a.ooy "om your 
~ VOoIIlnO'Il'OWInisDOolI.C)_lCrtMICl$ 
!aI! 0$ you CCI'I Iype MOrIIQItI ~ onCI ..... 
~ .... ...,rnQt\IIeor. D.IIfl'QO,ltbwQOWn · lAPL 
... .. GH VI>J Ii'unI Ct\ Ul'llb lXll'108O VIC 

More Softwore' Comlngl 

Contact Your Local Dealer. 
Or SvnaCrollO 01 ~ o.oe. Fa< "" IClgI 

CoM ....aere 00I;I 0' I(D.. 

Pt"<Ine_ CoI (80S) 482-36041 
~-'00I;I5&CO 

AJI _roclPIICIJll;m1lOdo 

ou.ut INClUI ItIU W'Il.COMI 

350 N. Lontono Avenue, sun. 12t 
Camarillo, CA 93&tO 

APROPOS TECHNOLOGY 

64K MEMORY 
FOR THE * VIC 20? 

YES, IT'S HERE' 

ANNOUNCES 
THE 64KV MEMORY eXPANSION MOCULE 

W 12 4K OF NORMAL EXPANSION + 4 DK ADO'L 
FOR PROGRAM OR DATA STORAGE. THIS 4DK 
IS PAGED IN OR OUT IN 8K BLOCKS WITH A 
SINGLE POKE 'lNSTR. THE 64KV USES STATE 
OF THE ART DYNAMIC RAMS WITH m AN SPA· 
RENT REFRESH. All 8K BLOCKS ARE SWITCH 
SELECTABLE AND THE ENTIRE UNIT DRAWS 
ONLY 250 MA. PLUGS DIRECTLY INTO exp 
PORT. ALL THIS AT A PRICE YOU CAN AFFORO 

ONLY $179.95 
(SHIPPING ANO HANDUNG INClUDEOl 

so DAY UMITEO WARRANTY 

OHIO RESIOENTS ADO SALES TAX 

LETCO 
7310 WELLS RD. 
PLAIN CITY, OH. 43064 DEPT. eM 
1-614-B73·4410 

NAME 

ADDRESS 

CITY. STATE 

Z'PCOOE 

we ACCEPT VISA OR MASTERCARD. PLEASE: INCLUDE 
CARD NO. EXP. DATE AND SIGN 

· VIC 20 IS A REG. TM. OF C.B.M . INC. 



Apple

Bytechanger
Wally Hubbard

Did you think that there's no way to put RETURNS

into'REM statements? Or into PRINTstatements? Or
to put backspace characters into REM statements?

This machine language search and replace program

opens a universe of options like these. Use your imagi

nation after you type in the BASIC listing'. This article
also throws some light on how BASIC is stored in your

computer.

A machine language program can be stored in

your Apple computer three ways: (1) by typing

on the keyboard; (2) by loading it from cassette or

disk; (3) by LOADing a BASIC program and

having it POKE the machine language into place.

It's the third method that we'll use here.

When you RUN this program, it will ask you

to provide information so that it can set itself up

for the particular function you have in mind. Once

you have done this, you can LOAD another BASIC

program without affecting the machine language

program. Then to change the new program, type

& and press RETURN. The computer will jump to

the machine language program, execute it, and

return to BASIC.

Search And Replace

This program will search through your BASIC

program until it finds a REM statement, then read

the information between REM and the end of the

line, and change any control-A's to carriage re

turns. When it reaches the end of the line (or a

colon), it goes on to the next line and continues

its search for REM statements until it reaches the

end of the BASIC program.

You can change it so that it will look for any

other command, and change characters that follow

on that line, until the end of the line or the colon

is encountered.

228 COMPUTE! August 1983

For example, say you want to make your

REM statements easier to read by inserting car

riage returns. When you type the REM statement,

type a control-A everywhere you want a carriage

return. Then, when you're finished, use the &

command to execute the machine language pro

gram. You'll see the results when you list your

program.

As another example, suppose your printer

requires the Escape character to access special

functions. It is possible to type your BASIC

program with controI-E's in place of the Escape

character, then later run the machine language

program to make a switch.

BASIC Tricks

BASIC uses some space-saving tricks to store a

program. For one, it converts commands into

tokens. So REM is not stored as the ASCII codes

for R, E, and M. Instead, the entire word is con

verted to the value $B2. (The $ indicates the value

is in hexadecimal notation. $B2 is equivalent to

178 in ordinary decimal notation.)

Another trick is using the character that indi

cates the end of a program line. You would assume

(because you hit RETURN to tell the computer

you have finished entering a line) that it would

store the ASCII code for RETURN, SOD (13). But it

doesn't. Instead, it stores $00 (0).

A third trick is the conversion of all line num

bers to two bytes. A line number of 1 is stored as

$01 00, and a line number of 256 is stored as $00

01. The high-order (more significant) byte is in

the second position.

The machine language program puts this

information to good use. Every time it encounters

S00, it skips over the line number (and two more

bytes which hold the location of the next line) to

the beginning of the next command sequence. If

Apple 
changer 

Wally Hubbard 

Did YOIllhiIlk Ihnllhere's 110 wny 10 pIli RETU RNs 
illio REM sinlelllwis' Or ill io PR INT slntell/w ts? Or 
to pIli bnckspnce chnrncters ill to REM stntellleIl ls? 

This IIInchiIIe In11gIlnge senrch nlld replnce progrnlll 
opell s n I1l1iverse of options like these. Use '1011 1' illlngi­
nntion nfter YO Il Iype ill the BASIC lislillg. This nrticle 
nlso throws sOllie light all how BASIC is stored ill '10 11 1' 

COlll p" ter. 

A machine language program can be stored in 
your Apple computer three ways: (1 ) by typing 
on the keyboard; (2) by loading it from cassette or 
disk; (3) by LOADing a BASIC program and 
having it POKE the machine language into place. 
It's the third method that we' ll use here. 

When you RUN thi s p rogram, it will ask you 
to provide information so that it ca n set itself up 
for the particular function you have in mind. O nce 
you have done this, you can LOAD anothe r BASIC 
program without affecting the machine language 
program. Then to change the new program, type 
& and press RETURN . The computer will jump to 
the machine language program, execute it, and 
return to BASIC. 

Search And Replace 
This program wi ll search through your BASIC 
program until it find s a REM s tatement, then read 
the information between REM and the end of the 
line, and change any control- A's to carriage re­
turns . When it reaches the end of the line (o r a 
colon), it goes on to the nex t line and continues 
its sea rch for REM statements until it reaches the 
end of the BASIC program. 

Yo u ca n change it so that it wi ll look for any 
othe r command, and change characters that foll ow 
on that line, until the end of the line or the colon 
is encountered . 
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For example, say you want to make your 
REM sta tements easier to read by inserting ca r­
riage returns. When you type the REM statement, 
type a control-A eve rywhere you wa nt a carriage 
return. Then, when you 're fini shed , use the & 
command to execute the machine language pro­
g ram. You ' ll see the results when you li st your 
program . 

As another example, suppose your printer 
requires the Esca pe cha racte r to access special 
functi ons. It is possible to type your BASIC 
program with con trol-E's in place of the Escape 
character, then later run the machine language 
program to make a switch. 

BASIC Tricks 
BASIC uses some space-saving tricks to store a 
program . For one, it converts commands into 
tokens. So REM is not stored as the ASCII codes 
for R, E, and M. Instead , the entire word is con­
ve rted to the va lue $B2. (The $ indicates the value 
is in hexadecimal nota tion. $B2 is equivalent to 
178 in ordinary decimal notation. ) 

Anothe r tri ck is using the charac ter that indi­
cates the end of a program line. You would assume 
(because yo u hi t RETURN to tell the computer 
you have fini shed entering a line) tha t it would 
store the ASCII code for RETUR N, $00 (13). But it 
doesn't. Instead , it stores $00 (0). 

A third tri ck is the conve rsio n of a ll line num­
be rs to two by tes. A line number of I is s to red as 
$01 00, and a line number of 256 is stored as $00 
Ol. The high-orde r (more signifi ca nt) byte is in 
the second pos ition. 

The machine language program puts thi s 
information to good use . Eve ry time it encounte rs 
$00, it skips ove r the li ne number (and two more 
bytes w hich hold the location of the next line) to 
the beginning o f the next command sequence . If 



it finds a value of $B2, the token for REM, when it

is looking for REM statements, it jumps to the

subroutine that switches one character for

another. If the subroutine encounters a $00, or

the ASCII token for ":", it ends and the program

starts looking for the next REM statement.

Here's a list of some tokens and ASCII values

of interest. You can find a list of ASCII codes used

by Applesoft on pages 138 and 139 of the Applesoft

BASIC Programming Manual. The tokens for the

commands can be found on page 121.

Hex Decimal Printed As

$B2

BA

84

8B

8A

23

01

178

186

132

139

138

35

1

REM

PRINT

INPUT

IN#

PR#

#

(Control-A)

(Token)

(Token)

(Token)

(Token)

(Token)

(ASCII)

(ASCII)

0D 13 (RETURN) (ASCII)

You should know that DOS commands in a

BASIC program are not tokenized. In

10 PRINT CHR$(4);"PR# 1"

PR# is stored as the ASCII equivalents for P, R,

and #. Take this into consideration when setting

up the machine language program. The token to

search for in such a situation is $23, the ASCII

code for #.

Changing Switch Without Loader
Let's call the BASIC program listed with this article

Loader and the machine language program that it

produces Switch. Once you have run Loader, you

can change Switch, without rerunning Loader,

using POKE commands.

To change the command token, use POKE

796, (new token).

To change the byte to be replaced, use POKE

815, (new byte).

To change the replacement, use POKE 821,

(new byte).

Here's an example. If you want to change all

of the control-B's in all of your PRINT statements

to control-G's (bell ringers), you must first know

that the token for PRINT is 186, that the ASCII

byte for control-B is 2, and that the ASCII byte for

the bell character is 7. Then enter:

I 10 POKE 796,186 : POKE 815,2 : POKE 821,7

The equivalent monitor command line is:

* 31CBA N 32F:02 N 335:07

(The N allows you to put more than one command

on a line.) Then enter & to make the change (or

300G in machine language).

Some Quick Facts About The Program

The machine language program can be placed

anywhere in memory. Normally it resides at $300-

$350 (768 to 848).

Locations $F9 and SFA (249 and 250) are nor

mally unused by BASIC, DOS, or the monitor,

but are used by Switch to keep track of its current

point in the BASIC program it is changing.

Switch gets its information for the beginning

and end locations of the program from $67 and

$68 (103 and 104) and $AF and $B0 (175 and 176),

respectively.

The & vector must be set to $300 (768). This is

done by Loader.

Bytechanger

10 REM

SWITCH LOADER

20 HOME : REM CLEAR SCREEN

30 PRINT "THIS UTILITY WILL ALLOW YOU

TO MAKE"

40 PRINT "GLOBAL CHANSES IN YOUR PROGR

AM. IT IS"

50 PRINT "SET UP TO CHANGE ALL CTRL-A'

S IN REM ■

60 PRINT "STATEMENTS TO RETURNS."

70 RESTORE : GOSUB 320: REM POKESWITCH

INTO MEMORY

80 PRINT : INPUT "WOULD YOU LIKE TO CH

ANGE IT? Y/N ";A*

90 IF LEFT* <A*,1) = "N" THEN 280

IOO IF LEFT* (A*,l) < > "Y" THEN 20

110 HOME

120 VTAB 10: PRINT "I WANT TO CONVERT

THIS CHARACTER: ";; GET A*: PRINT

A*: REM 'GET'

ALLOWS YOU TO GRAB CARRIAGE

RETURNS AND ESCAPES

PRINT "TO THIS CHARACTER: ";: GET

B»: PRINT B*

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

C*:

IF

6

IF

2

IF

9

IF

8

IF

IN ALL"

1 REM"

2 PRINT"

3 INPUT"

4 IN# (NO DOS)"

5 PR# (NO DOS)"

6 # (DOS IN USE)"

STATEMENTS. CHOOSE # ";: GET

PRINT C*

VAL (C*) = 2 THEN

VAL <C») =3 THEN

VAL (C*> = 4 THEN

VAL (C*) = 5 THEN

VAL <C») =6 THEN

POKE 796,18

POKE 796,13

POKE 796,13

POKE 796,13

POKE 796,35

POKE B15, ASC (A*): POKE 821, ASC

(B*): REM POKE ASCII

VALUES INTO SWITCH

POKE 1013,76: POKE 1014,0: POKE 10

15,3: REM POKE IN THE

VECTOR FOR THE '&' COMMAND

PRINT : PRINT "USE '&' TO CONVERT"

300 END

310 REM
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it find s a va lue of $B2, the token fo r REM, when it 
is looking for REM s tatements, it jum ps to the 
subroutine that switches o ne character for 
another. If the subroutine encounters a $00, or 
the ASC II token for " :", it ends and the program 
starts looking for the next REM s tatement. 

Here's a lis t of some tokens and ASCII va lues 
of interest. You can find a list of ASC II codes used 
by Applesoft on pages 138 and 139 o f the Applesoft 
BASIC Progrnllllllil/g Mal/I/al. The tokens fo r the 
commands can be fo und o n page 121 . 

Hex Decima l Pri n ted As 

$B2 178 REM (Token) 
BA 186 PRINT (Token) 
84 132 INPUT (Token) 
86 139 IN # (Token) 
8A 138 PR# (Token) 
23 35 # (ASCII) 
01 1 !Control-A) (ASCII) 
00 13 (RETURN) (ASCII) 

You should know that DOS commands in a 
BASIC program are not tokeni zed . In 

10 PRINT CH R5(4) ;"PR# 1" 

PR# is stored as the ASCII equi valents for P, R, 
and #. Take thi s into cons ide ra tion when se tting 
up the machine language program. The token to 
sea rch for in such a situation is $23, the ASCII 
code for #. 

Changing Switch Without Loader 
Le t's call the BASIC program listed with this a rticle 
Loader and the machine language progra m tha t it 
prod uces Switch. Once you have run Loader, yo u 
can change Switch, without rerunning Loader, 
using POKE commands. 

To change the command token, use POKE 
796, (new token). 

To change the byte to be re placed, use POKE 
815, (new by te). 

To change the replacement, use POKE 821, 
(new by te). 

Here's an example. If you wan t to change all 
of the control-B's in all o f your PRINT statements 
to con trol-C's (bell ringers), yo u must first know 
that the token for PRI NT is 186, tha t the ASC II 
byte .for control-B is 2, and that the ASC II by te for 
the bell character is 7. Then enter: 

I 10 POKE 796,186: POK E 815,2: POK E 821 ,7 

The equivalent monitor command line is: 

• 31C:6A N 32F:02 N 335:07 

(The N all ows you to put more than one command 
on a line .) Then enter & to make the change (or 
300C in machine language). 

Some Quick Facts About The Program 
The machine la nguage prog ram can be placed 
anyw here in memory. Normally it resides at $300-
$350 (768 to 848). 

Loca ti ons $F9 and 5FA (249 and 250) are nor­
mally unu sed by BASIC, DOS, or the monitor, 
but are used by Switch to keep track of its current 
point in the BASIC program it is changing. 

Switch gets its information for the beginning 
and end locations of the program from $67 and 
$68 (103 and 104) and $AF and $BO (175 and 176), 
respectively. 

The & vector mus t be set to $300 (768). This is 
done by Loader. 

Bytechanger 

10 REM 

SWITCH LOADER 

20 HOME: REM CLEAR SCREEN 
30 PRINT "THIS UTILITY WILL ALLOW YOU 

TO MAKE" 
40 PRINT "GLOBAL CHANGES IN YOUR PROGR 

AM. IT IS" 
50 PRINT "SET UP TO CHANGE ALL CTRL-A' 

5 IN REM " 
60 PRINT "STATEMENTS TO RETURNS." 
70 RESTORE: GOSUB 320: REM POKESWITCH 

INTO MEMORY 
80 PRINT: INPUT "WOULD YOU LIKE TO CH 

ANGE IT? YIN ";A$ 
90 IF LEFT$ (A$,I) = "N" THEN 280 
100 IF LEFT$ (A$,I> < > "Y" THEN 20 
110 HOME 
120 VTAB 10: PRINT "I WANT TO CONVERT 

THIS CHARACTER: ";: GET A$: PRINT 
A$: REM 'GET' 
ALLOWS YOU TO GRAB CARRIAGE 
RETURNS AND ESCAPES 

130 PRINT "TO THIS CHARACTER: ";: GET 
B$: PRINT B$ 

140 PRINT IN ALL" 
150 PRINT 1 REM" 
160 PRINT 2 PRINT" 
170 PRINT 3 INPUT" 
180 PRINT 4 INti (NO DOS)" 
190 PRINT 5 PRtI (NO DOS)" 
200 PRINT 6 tI (DOS IN USE)" 
210 PRINT STATEMENTS. CHOOSE tI "; : GET 

C$: PRINT C$ 
220 IF VAL (C$) = 2 THEN POKE 796,18 

6 
230 IF VAL (C$) = 3 THEN POKE 796,13 

2 
240 IF VAL (CS) = 4 THEN POKE 796,13 

9 
250 IF VAL (C$) = 5 THEN POKE 796,13 

8 
260 IF VAL (C$) = 6 THEN POKE 796,35 

270 POKE 815, ASC (A$): POKE 821, ASC 
(B$) : REM POKE ASCII 
VALUES INTO SWITCH 

280 POKE 1013,76: POKE 1014,0: POKE 10 
15,3: REM POKE IN THE 
VECTOR FOR THE '~' COMMAND 

290 PRINT: PRINT "USE ' ~' TO CONVERT" 

300 END 
310 REM 
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DATA FOR SWITCH

320 FDR A * 768 TO 848: READ B: POKE A

,B: NEXT : RETURN

330 DATA 169,0,133,249,165,104,133,250

,169,3,24,101,103,144,2,230,250, 16

8,200

340 DATA 208,2,230,250,177,249,240,31,

169,178,209,249,208,241,200,208,2,

230,250

350 DATA 177,249,240,16,201,58,240,228

,169,1,209,249,208,237,169,13,145,

249,208

360 DATA 231,162,4,200,208,2,230,250,2

02,208,248,165,250,197,176,144,200

,240,198

370 DATA 196,175,144,194,96

380 REH

THIS REMARK WAS PRECEDED

BY A CARRIAGE RETURN AND

FIVE SPACES ON EACH LINE C

Use the card in

the back ot this
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your COMPUTE! Books

SOFTWARE FOR THE

COMMODORE 64: PICTURE

PERFECT © MW 323—$24.95
Feature Highlights: High resolution drawing routine draws

circles, lines, boxes, graphs & pictures easily; freestyle draw

ing with joystick; five different pens; upper and lower case

characters; save screens to disk; 15 colors available; three

demo screens included.

COMMODORE 64

SOFTWARE

SPECIALS

Totl Text 2.6 (tape) reg $40.00 NOW $29.95

Totl Text 2.6 (Disk) reg $44.00 NOW $32.95

Totl Tabl 2.6 (tape) reg $20.00 NOW $14.95

Totl Tabl 2.6 (disk) reg $24.00 NOW $ I 7.95

Totl Time Manager 2.6 (tape) reg $35.00 NOW $26.25

Totl Time Manager 2.6 (disk) reg $39.00 NOW $29.25

Research Asst 2.0 (tape) reg $35.00 NOW $26.25

Comm-Data (tape) reg $ 19.95 NOW $ 14.95

TITLES: Pacacuda, Logger, Escape MCP, Centopods,

Ape Craze.

VIC Bonus 60 Programs MW 324 $19.95

Computermat Arcade Pak (3 games) reg $24.95 NOW $17.49

Computermat Super Pak (10 games) reg $59.95 NOW $44.95

Micro World Electronix, Inc.

3333 S. Wadsworth Blvd #C1Q5,

Lakewood, CO 80227

[303] 934-1973 or [303] 987-2671

Commodore 64

FIRE ANTS &
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I
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FIVE POWERFUL SOFTWARE

DEVELOPMENT TOOLS

Plus Zhe Exciting flew Book

INSIDE THE COMMODORE 64"

THE BOOK

A complete clear explanation ol machine

language, Assembly language, Commodore 64

architecture, graphics, joystick and sound effect

programming. Detailed step-by-step guide to the

use of the development tools. How to combine

BASIC and machine language, make auto-start

cartridges, Interface with the Internal ROM-

based programs of BASIC and the Karnal.

Sample programs luliy explained.

THE TOOLS

Assemblar'Edltor/Loader/Decoder'Monltor

Full-featured Assembler allows use ol labels,

comments and arithmetic expressions to create

machine language programs. Create, save,

modify Assembly language programs with the

Editor. Load and link machine language modules

with the Loader. Decode machine language back

Into assembly language for study or Input to the

Editor. Single-step program execution with the

Monitor. Combines Assembler/Edltor for maxi

mum ease of use.

ALL FOR $54.95 PLUS S2.00 POSTAGE AND HANDLING Add S5.00 lor disk version.
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507-263-4821
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DATA FOR SWITCH 

320 FOR A E 768 TO 848: READ B: POKE A 
,B: NEXT: RETURN 

330 DATA 169,0,133,249,165,104,133,250 
,169,3,24,101,103,144,2,230,250,16 
8,200 

340 DATA 208,2,230,250,177,249,240,31, 
169,178,209,249,208,241,200,208,2, 
230,250 

350 DATA 177,249,240,16,201,58,240,228 
,169,1,209,249,208,237,169,13,145, 
249,208 

360 DATA 231,162,4,200,208,2,230,250,2 
02,208,248,165,250,197,176,144,200 
,240,198 

370 DATA 196,175,144,194,96 
380 REM 

THIS REMARK WAS PRECEDED 
BY A CARRIAGE RETURN AND 
FIVE SPACES ON EACH LINE C! 

Use the cord in 
the bock of this 

magazine to order 
your COMPUTE! Books 

SOFnNAREFORTHE----------~· 

COMMODORE 64: PICTURE 
PERFECT © MW 323-$24.95 

Feature Highlights: High resolution drawing routine draws 
circles, lines , boxes, graphs & pictures easily; freestyle draw· 
ing with joystick; fIVe different pens; upper and lower case 
characters; save screens to disk; IS colors available ; three 
demo screens included. 

COMMODORE 64 
SOFTWARE 
SPECIALS 
Totl Text 2.6 (tape) reg S40 .00 
Tod Text 2 .6 (Disk) reg 544.00 
Totl Tabl 2.6 (tape) reg S20.00 
Tod Tabl 2 .6 (d~k) reg S24.00 
Totl Time Manager 2.6 (tape) reg S35 .00 
Totl Time Manager 2.6 (disk) reg $39.00 
Research Asst 2 .0 (tape) reg S35.00 

CommoData (tape) reg S19.95 

NOW S29.95 
NOW 532.95 
NOW S14.95 
NOW S17.95 
NOW S26.25 
NOW S29.25 
NOW S26.25 
NOW S14.95 

TITLES: Pacacuda, Logger, Escape MCP, Centopods. 
Ape C,.aze. 

VIC Bonus 60 Programs MW 324 519.95 

Computennat Arcade Pak (3 games) reg S24.95 NOW S17.49 
Computermat Super Pak (10 games) reg S59.95 NOW $44.95 

Micro World Electronix, Inc. 
3333 S. Wadsworth Blvd "C105, 
Lakewood, CO B0227 
(303) 934-1973 or (303) 987·2671 --

Commodore 64 

FIKEANTS& 
KILLER BEES 

DEveLOP~64 
• A 100% Machine Language 

Arcade style Action Game 

• lWO Player 
• Multi Level 
• Developed on The 64 

For The 64 

Disc $24.95 
Cassette $22.95 
Rght off columnS of ARMY ANTS .. 

swarms of KIUER BEES ... tile 
angry QUEEN BEE and tile 

menacing QUEEN FIRE ANT!! 
OH!, Don't forget the GHOST ANTS!! 

Send Check or Money Order 
Personal checks accepted 

Alfow 3 weeks to clear 

1I1l4ql~ 
P.O. BOX 1046 - Dept. C8 
Bolingbrook. Illinois 60439 

Warranted 
oealer Inquiries Invited 

FIVE POWERFUL SOFTWARE 
DEVELOPMENT TOOLS 

PIllS "CIte [xci/iffg New Sook 
INSIDE THE COMMODORE 64'· 

THE BOOK 
A complete claar fuplana tl on 01 ma ch ine 
language, Assembly language. Commodore 64 
.rchltecture, graphics. loystlck and sound alleel 
programming. Dela11ed slep..by·step gu ide 10 l he 
use of the development tools. How 10 combine 
BA.SIC and machine languege, make auto-slart 
cartridges, Interface with Ihe In ternal ROM· 
baaed programs 01 BA. SIC and Ihe Kernal. 
Sample programs lully altplalned. 

THE TOOLS 
AssemblerlEdllorlLoaderl Decodarl Monllor 
Full·leatured Assembler .nows use 01 labels, 
comments and arithmetic expressions 10 create 
mach ine ' anguage programs. Creale , save, 
modily Assembly language programs with the 
Edllot. load and link machine language modules 
wllh the Loader. Oecode machine language back 
into assembly language l or st udy or Input 10 Ihe 
Editor. Single-stap program execut ion wllh Ihe 
Monllor. Combines Assembler/EdUor lot mall;!· 
mum easa of use. 

ALL FOR $54.95 PLUS $2.00 POSTAGE AND HANDLING Add $5 .00 to< dl.k '''''on. 
Send check, M.D., VISA /MC (52 .00 S.C. ) or specify C.O.D. (add 53 .00) to: 

P.O. Box 207, Cannon Falls, MN 55009 

507-2!;3-4821 
Com ... odOl~ ~'- ;I" ' O!'gln .... ..., 1M 0 1 
COfT1 ... odOl~ auJl~ .. M:K" I~I 'f'( . 



Parti

ixing Graphics

Modes On The 64
Sheldon Leemon

It's possible to have several different graphics modes

simultaneously on the 64 screen. Program 1 shores you

how to divide the display into three zones: high reso

lution, regular text, and multicolor bitmap mode.

Program 2 uses the same utility program, but creates

entirely different effects. The screen displays all three

text modes: regular, extended background color, and

multicolor.

This graphics technique provides you with signifi

cant control over what appears on your screen. For

example, you can switch modes with simple POKEs.

Although there's plenty of technical information here

for advanced programmers, the author has provided

instructions and example programs which beginners

can follow. Everyone can take advantage of these

important techniques.

The Commodore 64 Programmer's Reference Guide

hints that more than one graphics mode may be

displayed on the screen at once. When it comes

time to explain how it can be done, however, the

Guide states only that you must set a raster inter

rupt for the screen line where you want a different

type of display to start, set the VIC-II chip for the

new mode during that interrupt, and then set up

another interrupt to change the mode back a little

farther down the display. This explanation might

be clear to advanced machine language program

mers, but it leaves a lot of others in the dark.

In this tutorial, we'll look at some examples

of raster interrupts that can be easily used by

BASIC programmers to create split-screen displays

and other effects. We'll also discuss, in more de

tail, how machine language programmers can use

the raster interrupt capability.

The Interrupt

The most obvious place to start our discussion is

by explaining what an interrupt is. An interrupt

is a signal given to the microprocessor (the

"brains" of the computer) that tells it to stop

executing its machine language program (for ex

ample, BASIC itself is a machine language pro

gram) and to work on another program for a short

time, perhaps only a fraction of a second. After

finishing the interrupt program, the computer

goes back to executing the main program, just as

if there had never been a detour.

There are several ways to cause such an in

terrupt on the 64. Pressing the RESTORE key

causes an interrupt, and if the STOP key is also

pressed, the interrupt routine clears the screen

and restores the computer to its normal state.

There are internal timers on the CIA Input/Output

chips that can each generate interrupts. One of

these timers is set by the operating system to in

terrupt every sixtieth ofa second, and the interrupt

routine that is called is used to check the keyboard

and to update the jiffy clock which is used by TI

and TI$. In addition, the VIC-II chip can also in

terrupt normal program execution when one ofa

number of events related to the graphics display

occurs. One of these is called a raster interrupt.

On a normal TV display, a beam of electrons

(raster) scans the screen, starting in the top left-

hand corner and moving in a straight line to the

right, lighting up appropriate parts of the screen

line on the way. When it comes to the right edge,

the beam moves down a line and starts again from

the left. There are 263 such lines that are scanned

by the 64 display, 200 of which form the visible

screen area. This scan updates the complete screen

display 60 times every second.
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Part I 

Mixing Graphics 
Modes On The 64 

Sheldon Leemon 

It's possible to have several different graphics modes 
simultaneously on the 64 screen. Program 1 shows you 
how to divide the display il7to three zones: high reso­
llltion , reglliar text, alld IIIlIlticolor bitmap mode. 
Progralll 2 IIses the same utility program, but creates 
entirely different effects . The screen displays all three 
text modes: regular, extended backgrolllld color, alld 
IIIlIlticolor. 

This graphics tec/l/Iique provides you with sigllifi­
cal7 t control over what appears all your screen. For 
example, you can switch modes with simple POKEs. 
Although there's plellty of tec/mical informatiol7 here 
for advallced programmers, the alit/lOr has provided 
instrllctiolls alld example progra ms which begil7ners 
Cnll follow. Everyone Catl take advalltage of these 
importarlt techniqlles. 

The Commodore 64 Programmer's Referel7ce Guide 
hints tha t more than one graphics mode may be 
displayed on the screen at once. When it comes 
time to explain how it can be done, however, the 
Gllide states only that you must set a ras ter inter­
rupt for the screen line w here you want a different 
type of display to s tart, set the VIC-II chip for the 
new mode during that interrupt, and then se t up 
another interrupt to change the mode back a little 
farther down the display. This explanation might 
be clea r to ad va nced machine language program­
mers, but it leaves a lot of others in the dark . 

[n this tutoria l, we' ll look at some examples 
of raste r interru pts tha t can be easil y used by 
BASIC programmers to crea te split-screen di splays 
and other effects. We' ll a lso discuss, in more de­
tail , how machine language programmers ca n use 
the raster interrup t capability. 

The Interrupt 
The most obvious place to sta rt our discussion is 
by explaining what an interrupt is. An interrupt 
is a signal given to the microprocessor (the 
" brains" of the computer) that tells it to stop 
executing its machine language program (for ex­
ample, BAS[C itself is a machine language pro­
gram) and to work on another program fo r a short 
time, perhaps only a fraction of a second. Afte r 
finishing the interrupt program, the computer 
goes back to executing the main program, just as 
if there had never been a detour. 

There a re several ways to ca use such an in­
terrupt on the 64. Pressing the RESTORE key 
causes an interrupt, and if the STOP key is al so 
pressed, the interrupt routine clears the screen 
and restores the computer to its normal state. 
There are internal timers on the CIA Input/Output 
chips that can each generate interrupts. One of 
these timers is set by the operating system to in­
terrupt every sixtieth of a second, and the interrupt 
routine that is called is used to check the keyboard 
and to update the jiffy clock which is used by T[ 
and T[$. [n addition, the VIC-II chip can also in­
terrupt normal program execution when one of a 
number of events related to the graphics display 
occurs . One of these is called a ra ster interrupt. 

On a normal TV display, a beam of electrons 
(raster) scans the screen , starting in the top left­
hand corner and moving in a straight line to the 
right, lighting up appropriate parts of the screen 
line on the way. When it comes to the right edge, 
the beam moves down a line and starts again from 
the left . There are 263 such lines that are scanned 
by the 64 display, 200 of which form the visible 
screen area. This scan updates the complete screen 
display 60 times eve ry second . 
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The VIC-II chip has memory registers that

keep track of the line that the raster is scanning at

any given moment. Since the line number can be

greater than 255, one register is not enough to do

the job. Therefore, the part of the number that is

less than 256 is kept in location 53266 ($D012 hex),

and if bit 7 of location 53265 (SD011) is set to 1,
256 is added to that number to arrive at the correct

scan line. Of course, since these numbers change

15,780 times per second, a BASIC program ex

ecutes far too slowly to read the registers and take

effective action based on their contents. Only a

machine language program has the speed to

accomplish something with a particular raster

scan line, and even it may not be quick enough

to change the display without some slight, but

visible, disruption.

The raster registers have two functions. When

read, they tell what line is presently being

scanned. But when written to, they designate a

particular scan line as the place where a raster

interrupt will occur. If the raster interrupt is

enabled, the interrupt program will be executed

at the exact moment that the raster beam reaches

that line. This allows the user to reset any of the

VIC-II registers at any point in the display and

thus change character sets, background color,

or graphics mode for only a part of the screen

display.

Setting up a raster interrupt program is ad

mittedly not a job for a beginning programmer,

but with the following step-by-step explanation,

most machine language programmers should be

able to write such a routine. Those with no machine

language experience should read the explanation

in order to get a general idea of what is taking

place. Afterwards, we'll see how to use the ex

ample interrupt routine even if you don't know

anything about machine language programming.

Writing A Raster Interrupt

When you have finished writing the machine

language routine that you want the interrupt to

execute, the steps required to set up the raster

interrupt are:

1. Set the interrupt disable flag in the status

register with an SEI instruction. This will disable

all interrupts and prevent the system from

crashing while you are changing the interrupt

vectors.

2. Enable the raster interrupt. This is done by

setting bit 0 of the VIC-II chip interrupt enable

register at location 53274 (SD01A) to 1.

3. Indicate the scan line on which you want

the interrupt to occur by writing to the raster

registers. Don't forget that this is a 9-bit value,

and you must set both the low byte (in location

53264) and the high bit {in the register at 53265) in
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order to insure that the interrupt will start at the

scan line you want it to, and not 256 lines earlier

or later.

4. Let the computer know where the machine

language routine that you want the interrupt to

execute starts. This is done by placing the address

in the interrupt vector at locations 788-789 ($314-

$315). This address is split into two parts, a low

byte and a high byte, with the low byte stored at

788. To calculate the two values for a given address

AD, you may use the formula HIBYTE = INT(AD/

256) and LOWBYTE = AD-(HIBYTE*256). The

value LOWBYTE would go into location 788, and

the value HIBYTE would go into location 789.

5. Re-enable interrupts with a CL! instruction,

which clears the interrupt disable flag on the status

register.

When the computer is first turned on, the

interrupt vector is set to point to the normal

hardware timer interrupt routine, the one that

advances the jiffy clock and reads the keyboard.

Since this interrupt routine uses the same vector

as the raster interrupt routine, it is best to turn off

the hardware timer interrupt by putting a value

of 127 in location 56333. If you want the keyboard

and jiffy clock to function normally while your

interrupt is enabled, you must preserve the con

tents of locations 788 and 789 before you change

them to point to your new routine. Then you must

have your interrupt routine jump to the old inter

rupt routine exactly once per screen refresh (every

sixtieth of a second).

Another thing that you should keep in mind

is that at least two raster interrupts are required if

you want to change only a part of the screen. The

interrupt routine must not only change the dis

play, but it must also set up another raster inter

rupt that will change it back.

Program 1 is a BASIC program that uses a

raster-scan interrupt to divide the display into

three sections. The first 80 scan lines are in high-

resolution bitmap mode, the next 40 are regular

text, and the last 80 are in multicolor bitmap mode.

The screen will split this way as soon as a SYS to

the routine that turns on the interrupt occurs,

and the display will stay split even after the

program ends. Only if you hit the STOP and

RESTORE keys together will the display return to

normal.

Program 2 shows how a completely different

split screen can be set up using the same machine

language program. The DATA statements for the

interrupt routine are the same as for Program 1,

except for the tables starting at line 49264. By

changing these tables, we now have a display

that shows all three text modes: regular, extended

background color, and multicolor. Upper- and

lowercase text are mixed, and each area has a

The VIC-II chip has memory registers that 
keep track of the line that the raster is scanning at 
any given moment. Since the line number can be 
greater than 255, one register is not enough to do 
the job. Therefo re, the part of the number that is 
less than 256 is kep t in loca tion 53266 ($D012 hex), 
and if bit 7 of location 53265 (50011) is set to 1, 
256 is added to that num ber to arrive at the correct 
scan line. Of course, since these numbers change 
15,780 times per second, a BASIC program ex­
ecutes far too slowly to read the registe rs and take 
effective action based on their conten ts. O nly a 
machine language program has the speed to 
accomplish something with a particular raster 
scan line, and even it may not be quick enough 
to change the display withou t some sligh t, but 
visible, disruption . 

The raster registers have two functions . When 
read , they t ell what line is presently being 
scanned. But when written to, they designa te a 
parti cular scan line as the place w here a raster 
interrupt will occur. If the raster inte rrupt is 
enabled , the interrupt program will be executed 
at the exact moment that the raster beam reaches 
that line. This allows the user to reset any of the 
VIC-II registers at any point in the display and 
thus change character se ts, background color, 
or graphics mode for only a part of the screen 
display. 

Setting up a raster interrupt program is ad­
mitted ly not a job for a beginning programmer, 
but with the fo llowing step-by-step explanation, 
most machine language programmers should be 
able to write such a routine. Those with no machine 
language experience should read the explana tion 
in order to get a general idea of what is taking 
place. Afterwards, we' ll see how to use the ex­
ample interrupt routi ne even if you don' t know 
anything about machine language programming. 

Writing A Raster Interrupt 
When you have fin ished writing the machine 
language rou tine that you want the interrupt to 
execute, the steps required to se t up the raster 
~nte rru pt are: 

1. Set the interru pt disable fl ag in the status 
register with an SEI instruction . This wi ll disable 
all interrupts and prevent the system from 
crashing while you are changing the interrupt 
vectors. 

2. Enable the ras ter interrupt. Th is is done by 
setting bit 0 of the VIC-II chip interrupt enable 
register a t loca tion 53274 ($D01A) to 1. 

3. Indicate the scan line on w hich you want 
the interrupt to occur by writing to the raster 
registers. Don' t forget that this is a 9-bit value, 
and you must set both the low byte (in location 
53264) and the h igh bit (i n the register at 53265) in 
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order to insu re that the interrupt will start a t the 
scan line you want it to, and not 256 lines ea rlier 
or later. 

4. Let the computer know where the machine 
language rou tine that yo u wan t the interrupt to 
execute starts. This is done by placing the address 
in the interrupt vector at loca ti ons 788-789 ($314-
$315) . This address is split into two parts, a low 
byte and a high byte, with the low byte stored at 
788. To calculate the two va lues for a given address 
AD, you may use the formu la HIBYTE = INT(ADI 
256) and LOW BYTE = AO-(HIBYTE*256). The 
value LOWBYTE would go into location 788, and 
the va lue HIBYTE wou ld go into location 789. 

5. Re-enable interrupts wi th a CLI instruction, 
w h ich clears the interru pt disable flag on the status 
register. 

When the computer is first turned on, the 
interrupt vector is set to point to the normal 
hardware timer interrupt routine, the one that 
adva nces the jiffy clock and reads the keyboard. 
Since this interrupt rou tine uses the same vector 
as the raster interrupt routine, it is best to turn off 
the hard wa re timer interrupt by putting a va lue 
of 127 in location 56333. If you want the keyboard 
and jiffy clock to function normally w hile your 
interrupt is enabled, yo u must preserve the con­
tents of locations 788 and 789 before yo u change 
them to point to your new routine. Then yo u must 
have your interrupt ro utine jump to the old inte r­
rupt routine exactly once per screen refresh (eve ry 
sixtieth of a second). 

Another thing that yo u should keep in mind 
is that at leas t two raste r interrupts are required if 
you want to change only a part of the sc reen . The 
interrupt routine mus t not only change the dis­
play, but it must also set up another raster inter­
rupt that will change it back. 

Program 1 is a BASIC program that uses a 
raste r-scan interrup t to divide the display into 
three sections. The firs t 80 scan lines are in high­
resolution bitmap mode, the next 40 are regu lar 
text, and the last 80 are in multicolor bitmap mode. 
The screen w ill split thi s way as soon as a SYS to 
the rou tine that turns on the interrupt occurs, 
and the display will s tay split even after the 
program ends. O nly if you hit the STOP and 
RESTORE keys together wi ll the display re turn to 
normal. 

Program 2 shows how a completely diffe rent 
split screen can be se t up using the same machine 
language program. The DATA statemen ts for the 
interrupt routine are the sa me as for Program 1, 
except fo r the tables sta rting at line 49264. By 
changing these tables, we now have a display 
that shows a ll three text modes: regula r, extended 
background color, and multicolor. Upper- and 
lowercase text are mixed , and each area has a 



• DOODLE*1" for the C0MM0D0RE-64'

Draw pictures with your COMMODORE-64' and WICO' Trackball

• DOODLE*" lets you:

DRAW pictures on the screen

PAINT with 8 sizes of brush

draw straight LINES and BOXES

ERASE with 8 sizes of erasers

DUPLICATE ENLARGE, and REDUCE parts of the 'doodle"

• DOODLE*"" has.
on-line MENUS for easy learning and reference

many MODES and graphics COMMANDS

•DOODLE*' can:

SAVE and LOAD from disk or tape
PRINT on many popular printers

PHOTO NEGATIVE and MIRROR IMAGE your "doodles"
GRID the screen to aid drawing

• DOODLE*' Is
100% MACHINE LANGUAGE for instant command response

...and MUCH MORE I ... $29.95 !

specifiy printermake and model, interface method, and disk or tape to:

OMNl Unlimited

105 S. Los Rabies Pasadena, CA 911 01

(213)795-6664

COMMODORE64'

SHOOTING GALLERY

100% MACHINE CODE

REAL TIME MUSIC

COLORFUL SCROLLING GRAPHICS

GOOD PLA Y ABILITY

WMM CASSBII i:

DISK $23.95

KOOKY CLIMBER

100% MACHINE CODE

ARCADE QUALITY GRAPHICS

EXTENDED REAL TIME MUSIC

EXCITING ANIMA TED SPRITES

$24.95

SPECIFY CASSETTE OR DISK

\.r RESIDENTS PLEASE ADD V/,% SALES TAX

please add 52.00 SHIPPING and HANDLING.

PREPAIli (CHECK OR UOf/BY OKUKK) OR C.OJ>. ONLY

RO.Box 170 Coram
New York 11727

SOFTWARE AUTHORS WANTED

1516)732-3390 DEALER INQUIRIES INVITED

ntage of

COMMODORE 64

TITLE

Dome Business System(D)

Home Accountant (0)

Household Finance (0)

Household Finance (T)

Loan Analyzer (0)
Loan Analyzer (T)

Car Cost (D)

Car Cost (T)
Home Inventory (D)

Home Inventory (T)

Temple of Apshai (D)

Upper Reaches ol Apsnai

(D)
Curse ol Ra (D)

Jumpman (D) (GREAT!!)

Coco (D)

Gndrunner (C)

HES Writer 64

Turtle Graphics 11 (C)

Retro Ball (C)

HES Mon (C)

Zork 1. II or III (D)

Deadline <D|

Starcross (D)

Suspended (D)
Weatner War It (T)

Medicine Man (T)

Tombs (T)

Forced Encounter (T)

Forced Encounter (D)

3D-64 Man (T)

Word Pro 3 Plus (D)

(Great)

Quick Brown Fox (C)

ROM

Writer's Assistant (D)

Filling Assistant (D)

Spread Sheet Assistant (D)

Personal Finance

Assistant (D)

COST

$44.95

56 95

29 95

25.95

16 95

12.95

16 95

12 95

16 95

12 95

29 95

14.95

14.95

29.95

37 95

29 95

37.95

44.95

29.95

29.95

29.95

37.95

29.95

37.95

14.95

16.95

21.95

18.95

21.95

14.95

71.95

51.95

106.25

106.25

106.25

50 95

TITLE

Color Craft (T)

Color Craft (0)

Meteor Madness (New)

(T)
Meteor Madness (New)

(D)
Fast Eddie (D)

Turmoil (D)

SquishM (D)

.Snake Byte (D)
Type Attack (0}

Way Out. (0)

Critical Mass (D)

Blade of Blackpool (D)

Kinder Comp (D)

(Children)

Facemaker (D)

Hey Diddle Diddle (D)

Fort Apocalypse (D/T)

Survivor (D/T)
Touch Typing Tutor (T)

Touch Typing Tutor (D)

Robbers of the Lost

Tomb (T/D)

Wall Street (T/D)

Money Manager (T/D)

Data Manager (T/D)

Total Text 2.6 {T)

Total Text 2.6 (D)

Total Label (T)

Total Label (D)
Time Manager (T)

Time Manager (D)

Research Assistant (T)
Research Assistant (D)

Adventure Pack I or II (T)

Grave Robbers (T)

Trek (T)

Annihilator (T)

Kongo Kong (T)

COST

S22.95

26.95

18 95

21.95

26.25

26.25

26.25

26.25

29.95

26.25

26.25

26.25

25.95

29 95

25.95

26.25

26.25

14.95

18.95

18.95
18.95

18.95

18.95

34.95

38.95

18.95

21.95

29.95

33.95

29.95

33.95

14.95

14.95

12.95

16.95
18.95

We carry software & books for: APPLE II, Me, ATARI, VIC 20,

TRS-80, IBM-PC, TIMEX/SINCLAIR, TEXAS INSTRU

MENTS, CPM SYSTEMS.

To Order: Send certified checks, money orders, or use your

Master Charge or Visa and call 1-800-343-8019. From inside

New Hampshire call 1-603-542-6175. Personal or company

checks require two to three weeks to clear. All prices are

subject to change without notice. Please include $2.00 per

package tor postage and handling. Canada $5.00 p&h. Other

countries include 10% for p&h.

UNIVERSAL

SOFTWARE

N H (i;lMJ

CALL NOW • 1-800-343-8016 • TOLL FREE

*DDODLE* - for the COMMODORE-64" 
Draw pictures with your COMMODORE-54 and W/CO Trackball 
* DOODlE * ~ lets you; 

DRAW pictures on the screen 
PAINT with 8 sizes o f brush 
draw straight LINES and BOXES 
ERASE with 8 sizes of erasers 
DUPLICATE. ENLARGE. and REDUCE parts of the ~doodle~ 

*DOODLE* " has: 
on-line M ENUS for easy learning and reference 
many MODES and graphics COMMANDS 

*OOODLE* " can: 
SAVE and LOAD from disk or tape 
PRINT on many p op ular printers 
PHOTO NEGATIVE and MIRROR IMAGE your ~doodles H 
GRID the screen to aid drawing 

*OOOOLE*" is: 
10(}% MACHINE LANGUAGE lor ins/ant command response 
. .. and MUCH MORE ! ... 529.95! 

specifiy prin ter make and model, interlace me/hod, and disk or /ape to: 
OMNI Unlimited 

105 S . los Robles Pasadena , CA 911 01 
(213) 795·6664 

COMMODORE 64:: 
SHOOTING GALLERY 

100% MA CHINE CODE 
Rt "A L TIME M USIC 
COI.ORFUL SCROLLING GRA PIIICS 
GOOD PLA I' A BII. ITt' 

CASSI. rn: 
mSK $23.95 

...... _-............. - ......................... 
KOOKY CLIMBER 

100% MA CJII{IIE CODE 
A RCA DE QUA LITY GRA PIIICS 
EXTENDED R EAl. TIllIE M USIC 
EXc rrlNG ANIMA TED S PRITES 

""K $24.95 

SPIiC,,' I ' CASSl.7Tf.' OR I)ISK 
N,Y. HI:sm t;NTS Pl.F.A S,.: AOO 7Witl.~A I.ES TAX 
PI.F.AW: ADI) n .H Siur / ' ING AIW) IIANOt.J.W; , 
PHliPAW (CIiIiCK ON M ONt' 'Y OH1JIiH) OR C.O». ONl.Y 

P.O. Box 170 Coram SOFTWA R E AUTHORS WANTED, 
New York 11727 (516) 7Jl.JJ90 OlALER INQUIR I ES IN'IiT£O 

Take 
U 

MI 
M 

TITLE 
Dome Business System(D) 
Home Accountant (0) 
Household Finance (0) 
Household Finance (T) 
loan Analyzer (0) 
loan Analyzer (T) 
Car Cost (D) 
Car Cost (TI 
Home Inventory (0) 
Home Inventory (T) 
Temple 01 Apshal (0) 
Upper Reaches of Apshal 
(D) 

Curse of Ra (01 
Jumpman (01 (GREAT" ) 
Coco (D) 
Gndrunner (e) 
HES Writer 64 
Turtle GraphICS II (C) 
Retro Ball (C) 
HES Mon (Ci 
Zork ). II or III (01 
Deadline (D) 
Slarcross (0) 
Suspended (D) 
Weather War II (T) 
Medlcme Man (T) 
Tombs (T) 
Forced Encounter (T) 
Forced Encounter (D) 
30·64 Man (T) 
Word Pro 3 Plus (D) 

(Great! 
Quick Brown Fox (C) 

ROM 
Writer's ASSIstant (D) 
Filling Assistant (D) 
Spread Sheet Assistant (0) 
Personal Fmance 
Asslstanl (OJ 

COST 
S44.95 
56.95 
2995 
25.95 
16.95 
12.95 
16.95 
12.95 
16.95 
12.95 
29.95 

14 .95 
14.95 
29.95 
37.95 
29.95 
37.95 
44 .95 
29.95 
29.95 
29.95 
37.95 
29.95 
37.95 
14.95 
16.95 
21.95 
18.95 
21.95 
14 .95 

71.95 

51.95 
106.25 
106.25 
106.25 

50.95 

T)TLE 
Co)or CraM (TI 
Color CraM (D) 
Meteor Madness (New) 

(T) 
Meteor Madness (New) 
(D) 

fasl Eddie (D) 
Turmoil (D) 
SqUlsh·M (D) 

.Snake Byle (D) 
Type AIlack (D) 
Way OUI (D) 
Cntical Mass (D) 
Blade of B)ackpoo)e (D) 
Kinder Camp (D) 
(Children) 

Facemaker (0) 
Hey DIddle DIddle (D) 
fon Apoca)ypse (O/ T) 
Survivor (D/ T) 
Touch Typing Tutor (T) 
Touch Typing Tutor (0) 
Robbers of the Lost 

Tomb (TID) 
Wall Slreel (TI D) 
Money Manager (TI D) 
Oala Manager (TI D) 
TOIal Te", 2.6(T) 
TOlal Te'" 2.6(0) 
Tola) Labe) (T) 
Tola) Labe) (D) 
Time Manager (T) 
TIme Manager {OJ 
Research ASSIstant (T) 
Research Assistant (D) 
Adventure Pack I or II (T) 
Grave Robbers /TJ 
Trek (TI 
Annihilator (T) 
Kongo Kong (T) 

of 

COST 
522.95 

26.95 

18.95 

21.95 
26.25 
26.25 
26.25 
26.25 
29.95 
26.25 
26.25 
26.25 

25.95 
29.95 
25.95 
26.25 
26.25 
14.95 
18.95 

18.95 
18.95 
18.95 
18.95 
34 .95 
38.95 
18.95 
21.95 
29.95 
33.95 
29.95 
33.95 
14.95 
14 .9: 
12.95 
16.95 
18.95 

We carry software & books lor: APPLE It , Ite , ATARI, VIC 20, 
TRS-BO, IBM-PC , TIMEX/SINCLAIR, TEXAS INSTRU­
MENTS, CPM SYSTEMS. 
To Order: Send cert il ied checks. money orders. or use your 
Master Charge or Visa and ca(11-BOO-343-B019. From inside 
New Hampshire call 1-603-542-6175. Personal Dr company 
checks require two to three weeks to clear. All prices are 
subject to change without notice. Please include $2 .00 per 
package for postage and handling. Canada $5 .00 p&h. Other 
countries include 10% for p&h. 



different background color. This program also

shows that you can change the table values during

a program by POKEing the new value into the

memory location where those table values are

stored. In that way, you can, for example, change

the background color of any of the screen parts

while the program is running.

Once you know how to use all the graphics

features that the VIC-II chip makes available, the

sample interrupt program should enable you to

combine several different display modes on a

single screen, so that you can take maximum ad

vantage of the 64's graphics power.

Program 1: Text With Graphics

10 FOR 1=49152 TO 49278: READ A:POKE I,A

:NEXT:SYS12*4096

20 PRINT CHR$(147):FOR 1=0 TO 8:PRINT:NE

XT

30 PRINT"THE TOP AREA IS HIGH-RES BIT MA

P MODE"

40 PRINT:PRINT"THE MIDDLE AREA IS ORDINA

RY TEXT "

50 PRINT:PRINT"THE BOTTOM AREA IS MULTI

COLOR BIT MAP"

60 FORG=1024 TO 1383:POKEG,114:NEXT:FORG

=1384 TO 1423:POKE G,6:NEXT

70 FORG=1664 TO 2023:POKEG,234:NEXT

80 FORG=55 936TO56295:POKEG,13:NEXT

90 FOR 1=8192 TO 11391:POKE I,0:POKE 1+4

800,0:NEXT

100 BASE=2*4096:BK=49267

110 H=40:C=0:FORX=0TO319:GOSUB150:NEXT

120 H=160:C=0:FORX=0TO319STEP2:G0SUB150:

NEXT:C=40:FORX=1TO319STEP2:GOSUB150:

NEXT

130 C=80:FOR X=0 TO 319 STEP2:W=0:GOSUBl

50:W=l:GOSUBl50:NEXT

140 GOTO 140

150 Y=INT(H+20*SIN(X/10+C)):CH=INT(x/8):

R0=INT(Y/8):LN=YAND7

160 BY=BASE+RO*3 20+8*CH+LN:BI=ABS(7-(XAN

D7)-W)

170 POKEBY,PEEK(BY)OR(2tBI):RETURN
49152 DATA 120, 169, 127, 141, 13, 220

49158 DATA 169, 1, 141, 26, 208, 169

49164 DATA 3, 133, 251, 173, 112, 192

49170 DATA 141, 18, 208, 169, 24, 141

49176 DATA 17, 208, 173, 20, 3, 141

49182 DATA 110, 192, 173, 21, 3, 141

49188 DATA 111, 192, 169, 50, 141, 20

49194 DATA 3,.169, 192, 141, 21, 3

49200 DATA 88, 96, 173, 25, 208, 141

49206 DATA 25, 208, 41, 1, 240, 43

49212 DATA 198, 251, 16, 4, 169, 2

49218 DATA 133, 251, 166, 251, 189, 115

49224 DATA 192, 141, 33, 208, 189, 118

49230 DATA 192, 141, 17, 208, 189, 121

49236 DATA 192, 141, 22, 208, 189, 124

49242 DATA 192, 141, 24, 208, 189, 112

49248 DATA 192, 141, 18, 208, 138, 240

49254 DATA 6, 104, 168, 104, 170, 104

49260 DATA 64, 76, 49, 234
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49264 DATA 49, 170, 129 :REM SCAN LINES

49267 DATA 0, 6, 0:REM BACKGROUND COLOR

49270 DATA 59, 27,59:REM CONTROL REG. 1

49273 DATA 24, 8, 8:REM CONTROL REG. 2

49276 DATA 24, 20, 24:REM MEMORY CONTROL

Program 2: The Three Text Modes

10 FOR 1=49152 TO 49278: READ ArPOKE I,A

:NEXT:SYS12*4096

20 PRINTCHR$(147)CHRS{5):POKE 53280,0

30 POKE 53280,0:POKE 53282,6:POKE 53283,

5:POKE 53284,4

40 PRINT:PRINT"THIS IS MULTI-COLOR TEXT

MODE"

50 PRINT:PRINT"F0UR-COLOR CHARACTERS ARE

HARD TO READ"

60 PRINT:PRINT CHR$(150)"ABCDEFGHIJKLMNO

PQRSTUVWXYZ12 34567890"

70 PRINT:PRINT:PRINT:PRINT CHR$(28)"THIS

IS NORMAL TEXT MODE..."

80 PRINT:PRINT"NOTHING FANCY GOING ON HE

RE":PRINT:PRINT:PRINT

90 PRINTCHR$(144)"{6 SPACES}EX{RVS}TE

{OFF J ND{RVS]ED{OFF} BA{RVsTCK(OFFTgR

{RVS]OUE OFF}ND{RVS} ClOFF 3 OLJRVS}OR

(off) mo{rvs3de{off3Tup]"
100 print:print"lets you use different b

ackground colors"

110 print "(rvsjlets you use different b
ackground colors"

120 print"lets{shift-space}you

{shift-space}usetshift-space]piffere
nt{shift-spaceTbackground
tshift-space}colors"

130 print "f rvs}lets{shift-space}you

[shift-space}use(shift-spacejdiffere
nt{shift-spacfTbackground
tshift-space}colors";

140 fors=0to3000:next

150 fors=49267to49269:pokes,rnd(1)*16:fo

r 1=1 to 2000:next i,s:goto 140

49152 DATA 120, 169, 127, 141, 13, 220

49158 DATA 169, 1, 141, 26, 208, 169

49164 DATA 3, 133, 251, 173, 112, 192

49170 DATA 141, 18, 208, 169, 24, 141

49176 DATA 17, 208, 173, 20, 3, 141

49182 DATA 110, 192, 173, 21, 3, 141

49188 DATA 111, 192, 169, 50, 141, 20

49194 DATA 3, 169, 192, 141, 21, 3

49200 DATA 88, 96, 173, 25, 208, 141

49206 DATA 25, 208, 41, 1, 240, 43

49212 DATA 198,

49218 DATA 133,

49224 DATA 192,

49230 DATA 192,

49236 DATA 192,

49242 DATA 192,

49248 DATA 192, 141, 18, 208, 138, 240

49254 DATA 6, 104, 168, 104, 170, 104

76f 49, 234

177, 113 :REM SCAN LINES

49267 DATA 2, 7, 6:REM BACKGROUND COLOR

49270 DATA 91, 27,27:REM CONTROL REG. 1

49273 DATA 8, 8, 24:REM CONTROL REG. 2

49276 DATA 20, 22, 20:REM MEMORY CONTROL©

251,

251,

141,

141,

141,

141,

16,

166,

33,

17,

22,

24,

4, 169, 2

251

208,

208,

208,

208,

, 189,

189,

189,

189,

189,

115

118

121

124

112

49260 DATA 64

49264 DATA 49

different background color. This program also 
shows that you can change the table va lues during 
a program by POKEing the new value into the 
memory location where those table va lues are 
stored. In that way, you can, for example, change 
the background color of any of the screen parts 
while the prog ram is running. 

Once you know how to use all the graphics 
features that the VIC-lJ chip makes available, the 
sample interrupl program should enable you to 
combine several different display modes on a 
single screen, so that you can take maximum ad­
vantage of the 64's graph ics power. 

Program 1: Text With Graphics 

10 FOR I s 49152 TO 49278: READ A:POKE I,A 
:NEXT:SYSI2*4096 

20 PRINT CHR$(147}:FOR 1=0 TO 8:PRINT:NE 
XT 

30 PRINT"THE TOP AREA IS HIGH-RES BIT MA 
P MODE" 

40 PRINT:PRINT"THE MIDDLE AREA IS ORDINA 
RY TEXT " 

50 PRINT:PRINT"THE BOTTOM AREA IS MULTI­
COLOR BIT MAP" 

60 FORG=1024 TO 1383: POKEG, 114: NEXT: FORG· 
=1384 TO 1423:POKE G,6:NEXT 

70 FORG=1664 TO 2023:POKEG,234:NEXT 
80 FORG=55936T056295:POKEG,13:NEXT 
90 FOR 1=8192 TO 11391:POKE I,0:POKE 1+4 

800,0:NEXT 
100 BASE=2*4096:BK=49267 
110 H=40:C=0:FORX=0T0319:GOSUB150:NEXT 
120 H=160:C=0:FORX=0T0319STEP2:GOSUBI50: 

NEXT:C=40:FORX=IT0319STEP2:GOSUBI50: 
NEXT 

130 C=80:FOR X=0 TO 319 STEP2:W=0:GOSUBI 
50:W=I:GOSUB150:NEXT 

140 GOTO 140 
150 Y=INT(H+20*SIN(X/10+C}}:CH=INT(X / 8}: 

RO=INT(Y/ 8}:LN=YAND7 
160 8Y=BASE+RO*320+8*CH+LN:BI=ABS(7-(XAN 

D7}-W} 
170 POKEBY,PEEK(BY}OR(2tBI}:RETURN 
49152 DATA 120, 169, 127, 141, 13, 220 
49158 DATA 169 , I, 141, 26, 208, 169 
49164 DATA 3, 133 , 251, 173, 112, 192 
49170 DATA 141, 18, 208, 169, 24, 141 
49176 DATA 17, 208, 173, 20, 3, 141 
49182 DATA 110, 192, 173, 21, 3, 141 
49188 DATA 111, 192, 169, 50, 141, 20 
49194 DATA 3, . 169, 192, 141, 21, 3 
49200 DATA 88 , 96, 173, 25, 208 , 141 
49206 DATA 25 , 208, 41, 1, 240, 43 
49212 DATA 198, 251, 16, 4, 169, 2 
49218 DATA 133, 251 , 166, 251, 189, 115 
49224 DATA 192, 141, 33, 208 , 189, 118 
49230 DATA 192, 141, 17, 208, 189, 121 
49236 DATA 192, 141, 22, 208, 189, 124 
49242 DATA 192, 141, 24, 208, 189, 112 
49248 DATA 192, 141 , 18, 208, 138, 240 
49254 DATA 6 , 104, 168, 104, 170, 104 
49260 DATA 64 , 76, 49, 234 

234 COMPun! AuguSI1983 

49264 DATA 49, 170, 129 :REM SCAN LINES 
49267 DATA 0, 6, 0:REM BACKGROUND COLOR 
49270 DATA 59, 27,59:REM CONTROL REG. 1 
49273 DATA 24, 8, 8:REM CONTROL REG. 2 
49276 DATA 24, 20, 24:REM MEMORY CONTROL 

Program 2: The Three Text Modes 

10 FOR 1=49152 TO 49278: READ A:POKE I,A 
:NEXT:SYS12*4096 

20 PRINTCHR$(147)CHR$(5}:POKE 53280,0 
30 POKE 53280,0:POKE 53282,6 :POKE 53283, 

5:POKE 53284,4 
40 PRINT:PRINT"THIS IS MULTI-COLOR TEXT 

MODE" 
50 PRINT:PRINT"FOUR-COLOR CHARACTERS ARE 

HARD TO READ" 
60 PRINT: PRINT CHR$ (150) "ABCDEFGHIJKLMNO 

PQRSTUVWXYZ1234567890" 
70 PRINT:PRINT:PRINT:PRINT CHR$(28}"THIS 

IS NORMAL TEXT MODE . .. " 
80 PRINT:PRINT"NOTHING FANCY GOING ON HE 

RE":PRINT:PRINT:PRINT 
90 PRINTCHR$(144}"[6 SPACES}EX[RVS}TE 

[OFF}ND[RVS}ED[OFF} BA[RvsTcK[OFFTGR 
[RVS}OU(OFF}ND[RVS} CTOFF}OLTRVS}OR-
[OFF} MO[RVS}DE[OFF)Tup}" - -

100 PRINT:PRINT"LETS YOU USE DIFFERENT- B 
ACKGROUND COLORS" 

110 PRINT "[RVS}LETS YOU USE DIFFERENT B 
ACKGROUND COLORS " 

120 PRINT"LETS[SHIFT-SPACE}YOU 
[SHIFT-SPACE}USE[SHIFT-SPACE}DIFFERE 
NT[SHIFT-SPACE) BACKGROUND 
TSHIFT-SPACE}COLORS" 

130 PRINT "[RVS}LETS{SHIFT-SPACE}YOU 
[SHIFT-SPACE)USE[SHIFT-SPACE}OIFFERE 
NT [SHIFT-SPACE) BACKGROUND 
TSHIFT-SPACE )COLORS"; 

140 FORS=0T03000:NEXT 
150 FORS=49267T049269:POKES,RND(1)*16:FO 

R 1=1 TO 2000:NEXT I,S:GOTO 140 
49152 DATA 120, 169, 127, 141, 13, 220 
49158 DATA 169, 1, 141, 26, 208, 169 
49164 DATA 3, 133, 251, 173, 112, 192 
49170 DATA 141, 18, 208, 169, 24, 141 
49176 DATA 17, 208, 173, 20, 3, 141 
49182 DATA 110, 192, 173, 21, 3, 141 
49188 DATA 111, 19 2 , 169, 50, 141, 20 
49194 DATA 3, 169, 192, 141, 21, 3 
49200 DATA 88, 96, 173, 25, 208, 141 
49206 DATA 25, 208, 41, I, 240, 43 
49212 DATA 198, 251, 16, 4, 169, 2 
49218 DATA 133, 251, 166, 251, 189, 115 
49224 DATA 192, 141, 33, 208, 189, 118 
49230 DATA 192, 141, 17, 208, 189, 121 
49236 DATA 192 , 141, 22, 208, 189, 124 
49242 DATA 192, 141, 24, 208, 189, 112 
49248 DATA 192, 141, 18, 208, 138, 240 
49254 DATA 6, 104, 168, 104, 170, 104 
49260 DATA 64, 76, 49, 234 
49264 DATA 49, 177, 113 :REM SCAN LINES 
49267 DATA 2, 7, 6:REM BACKGROUND COLOR 
49270 DATA 91, 27,27:REM CONTROL REG. 1 
49273 DATA 8, 8, 24:REM CONTROL REG. 2 
49276 DATA 20, 22, 20:REM MEMORY CONTROL~ 



GETTHE MOSTOUTOFYOUR

£-64
WITH SOFTWARE FROM ABACUS

HICSGRAPHICSGHAPH1

SCREEN GRAPHICS 64

■ Adds 24 commands

to BASIC.

■ Plot points, lines.

boxes, circles and fill
in hires and

multicolor.

■ Define and animate

sprites easily.

■ Includes demos,
tutorial and manual.

■ $24.95 FOR TAPE

* $27.95 FOR OtSK

SYNTHY 64

Full featured music

and sound

synthesizer.

Easy entry and

editing of notes and
commands.

Control ASDR, fitters,

waveforms etc.

Includes sample

music and manual.

$29.95 FOR TAPE

$32.95 FOR DISK

CHARTPAK 64

Create Pie,Bar and

Line charts in high

resolution.

Enter, edil, save and
recall to/lrom disc.

Choose any ol 8 chart

formats and design

charts interactively

Produce hard copy

onto 1515, 1525 or

Epson printer.

S42.95 DISK ONLY

ULTRABASIC 64

Turtle, hires,
multicolor and sprite

graphics.

Sound and sound
effects.

Screen copy to 1515,

1525 or Epson

printers.

Includes demos,

tutorial, manual.

$39.95 FOR TAPE

$42.95 FOR DISK

TO ORDER NOW
PLEASE WRITE: ABACUS SOFTWARE

P.O.BOX7211 .Grand Rapids, Ml 49510

Forpostage & handling, add $1.50

(U.S. and Canada) ,add $3.00 for

foreign. Make payment in U.S.

charge card. FOR IMMEDIATE

SERVICE PHONE 616/241-5510

FREE CATALOG
Ask for a listing of other soft
ware for your Commodore-64

or VIC-20.

"REALLY FOXY

IS BEING LETTER PERFECT'

WORDPROCESSOR

FOR THE COMMODORE 64™

ALSO CHECKS YOUR SPELLING!

SCRIPT 64
Suggested Retail: S139.95

Contact Your Nearest Commodore Dealer Today ...

You'll Be So Glad You Did!

Distributed By:

COMPUTER
MARKETING services inc.

Commodore 64 is a trademark ol Commodore Electronics Limited

300 W. Marlton Pike

Cherry Hill, New Jersey 08002

[609] 795-9480

Scrip! 64 is a trademark of Richvale Telecommunications
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GEl" THE MOST OUT OF 
COM E-
WITH SOFTWARE FROM ABACUS 

SCREEN GRAPHICS 64 SYNTHY 64 
• Adds 24 commands • Full featured music • 

to BASIC. and sound 
• Piol poin ts, lines, synthesizer. 

boxes. circles and fill • Easy entry and • 
in hires and editing of noles and 
mullicolor. commands. • 

• Define and animate • Control ASDR. fiHers , 
sprites easily. waveforms etc. 

• Includes demos , • Inc ludes sample • 
tutorial and manual. music and manual. 

• $24.95 FOR TAPE • $29.95 FOR TAPE 
• $27.95 FOR OISK • $32.95 FOR OISK • 

the 

CHARTPAK 64 
Create Pie, Bar and 
Line charts in high 
resolution . 
Enter. edit, save and 
recall tolfrom disc. 
Choose any of 8 chart 
formals and design 
charts interactively. 
Produce hard copy 
onto 1515. 1525 or 
Epson printer . 

542.95 OISK ONLY 

ULTRA8ASIC 64 
• Turtle. hires. 

muiticolor an d sprite 
graphics. 

• Sound and sound 
effects. 

• Screen copy to 1515. 
1525 or Epson 
printers. 

• Includes demos, 
tutorial, manual. 

• $39.95 FOR TAPE 
• 542.95 FOR OISK 

TO ORDER NOW 
PLEASE WRITE: ABACUS SOFTWARE 
PO.BOX7211,Grand Rapids,M149510 

For postage & handling, add $1 .50 
(U.S. and Canada) ,add 53.00 for 
foreign . Make payment in U.S. 
dollars by check, ~ ~ 
money order or ~ l!!!IIl 
charge card. FOR IMMEDIATE 
SERVICE PHONE 616/241-5510 

FREE CATALOG 
Ask for a listing of other sof t­
wa re f or your Commodore-64 
or VIC-20. 

" REALLY FOXY 
IS BEING LETTER PERFECT" 

WORDPROCESSOR 
FOR THE COMMODORE 64 TM 

ALSO CHECKS YOUR SPELLING! 

SCRIPT 64 
Sugges t ed Retail : $139.95 

Contact Your Nearest Commodore Dealer Today ... 

Distributed By: 1)~ .E1 
COMPUTER ~ 
MARKETING SERVICES INC. 

Commodore 64 is a trademark of Commodore Electronics limited 

You'll Be So Glad You Did! 

300 W . Marl ton Pike 
Cherry Hill, New Jersey 08002 

[6 09) 795 -94 8 0 
Script 64 is a trademark of Richvale Telecommunications 
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A Fig-Forth Utility
Jurgen Pfeifer

There are several versions of Forth. The most

popular is the Implementation of the Forth-

Interest-Group (FIG), the well known fig-Forth..

But there exists an improvement, the 79-Standard

Forth, which is very close to fig-Forth.

The 79-Standard describes a verv useful word,

which doesn't exist in fig-Forth. It is the word

"roll." The Forth stack notation for roll is:

roll n-

This word extracts the nth stack value to the top

of stack, not counting n itself, moving the re-

n mustmaining values into the vacated position,

be strictly positive.

Examples: 3 roll = rot (a fig-word).

1 roll = no operation.

The screens here contain a low-level definition of

"roll" for a 6502 fig-Forth, using the Forth 6502

macroassembler.

As an application, the screens contain the

definition of the signed double-integer multiplica

tion operator "d*". Try to define it without roll!

SCR

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

SCR

0

1

2

3
A

4

5

6

7

8

9

10

11

12

13

14

15

#106

( ROLL

CODE ROLL ( N — )

1 #

IF,

THEN

( ROLL

# 107

( ROLL

: PICK

( Nl

LDA, SETUP JSR, XSAVE STX, N LDA, SEC, 1 #

0= NOT IF,

TAY, .A ASL, CLC, XSAVE ADC, TAX

BOT LDA, PHA, BOT 1+ LDA, PHAr

BEGIN, DEX, DEX,

BOT LDA, SEC STA,

BOT 1+ LDA, SEC 1+ STA,

DEY, 0=

UNTIL, PLA, PUT JMP,

THEN,

, NEXT JMP, END-CODE

: EXTRACT THE N-TH STACK VALUE TO THE TOP

COUNTING N ITSELF, MOVING THE REMAINING

VACATED POSITION. N>0 )

APPLICATION

2* SP@ + @ ;

N2 : RETURN THE CONTENTS OF THE Nl-TH

NOT COUNTING Nl ITSELF. N>0 )

: 2SWAP ROT >R ROT R> ;

( Dl

JPF JUL82 )

SBC, CS

OF STACK, NOT

VALUES INTO THE

JPF JUL82 )

STACK VALUE,

D2 D2 Dl : EXCHANGE THE TOP TWO DOUBLE NUMBERS

ON THE STACK. )

: D* OVER 5 PICK U* 6 ROLL 4 ROLL * + 2SWAP * +

( Dl D2 D3 : LEAVES THE ARITHMETIC PRODUCT

■

OF THE

DOUBLE PRECISION INTEGERS Dl AND D2 )

236 COMPlfTE! August 1983

A Fig -Forth Utility 
Jurgen Pfeifer 

There are several versions of Forth. The most 
popular is the Implementation of the Forth­
Interest-Group (FIG) , the well known fig-Forth .. 
But there exists an improvement, the 79-Standard 
Forth , which is very close to fig-Forth. 

maining va lues into the vacated position. n mus t 
be strictly positive. 

Examples: 3 roll = rot (a fig-word). 
1 roll = no operation. 

The screens here contain a low-level definition of 
" roll" for a 6502 fig-Forth , using the Forth 6502 
macroassembler. 

The 79-Standard describes a very useful word, 
wh ich doesn't exist in fig-Forth. It is the word 
"roll. " The Forth stack notation for roll is: 

As an application, the screens contain the 
definition of the signed double-integer multiplica­
tion operator " d*". Try to define it without roll! 

roll n-

This word ex tracts the nth stack value to the top 
of s tack, not counting n itself, moving .the re-

SCR 
o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

SCR 
o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

# 106 
( ROLL JPF JUL82 

CODE ROLL ( N --- ) 
1 t LDA, SETUP JSR, XSAVE STX, N LDA, SEC, 1 # SBC, CS 
IF, 0= NOT IF, 

TAY, .A ASL, CLC, XSAVE ADC, TAX, 
BOT LDA, PHA, BOT 1+ LDA, PHA, 
BEGIN, DEX, DEX, 

BOT LDA, SEC STA, 
BOT 1+ LDA, SEC 1+ STA, 
DEY, 0= 

UNTIL, PLA, PUT JMP, 
THEN, 

THEN, NEXT JMP, END-CODE 
ROLL : EXTRACT THE N-TH STACK VALUE TO THE TOP OF STACK, NOT 

COUNTING N ITSELF, MOVING THE REMAINING VALUES INTO THE 
VACATED POSITION. N)O ) 

# 107 
( ROLL APPLICATION 

PICK 2* SP@ + @ : 
( Nl --- N2 : RETURN THE CONTENTS OF THE NI-TH 

NOT COUNTING Nl ITSELF. N)O ) 

2SWAP ROT )R ROT R) 
( Dl D2 --- D2 Dl 

: 
EXCHANGE THE TOP TWO DOUBLE 
ON THE STACK. ) 

D* OVER 5 PICK U* 6 ROLL 4 ROLL * + 2SWAP * + : 

JPF JUL82 

STACK VALUE, 

NUMBERS 

( Dl D2 --- D3 LEAVES THE ARITHMETIC PRODUCT OF THE 
DOUBLE PRECISION INTEGERS Dl AND D2 ) 
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Banish Atari

INPUT

Statements
Jim Foryar

Ifyou use BASIC'S INPUT statement, you relinquish

control to the computer. Here is a subroutine that

lets you avoid INPUT by using the Atari's string-

handling.

Here's an enhanced No-INPUT-Statement Input

subroutine for the Atari. It is a useful application

of Atari's string-handling method. We use POS to

keep track of the relative position of the cursor

within the string INP$. Then, we assign the char

acter typed in by the user, CHR$(KEY), to the

input string INP$ at position (POS,POS), replacing

anything in that position (line 47).

Cursor right and left keys result in a change

in POS, but no character assigned to INP$. The

BACK-S key results in a change in POS, as well as

a space assigned to replace the character in the

new position INP$(POS,POS). Additional control

is provided by keeping POS within the space

("mask") allowed for input, and by allowing char

acters of only type T$ (see below) to be typed in.

The subroutine:

• Supports the insert, delete, and right and

left cursor keys, as well as the BACK-S key.

• Inhibits cursor movement outside the input

"mask" to protect the screen display.

• Controls the length of the user's input.

• Controls the range of characters the user

may input.

• Beeps when the user attempts an unau

thorized keystroke.

Type in the program.

Lines 10-17 support the use of the INSERT key.

Lines 18-27 support the use of the DELETE key.

Lines 28-33 support the use of the CURSOR-RIGHT

key.

Lines 34-42 support the use of the CURSOR-LEFT

and BACK-S keys.

Lines 43-49 restrict the characters that may be input.

Lines 100-300 are a demonstration.

Be careful to include the semicolon that ends most

of the PRINT statements. Run the program: try

any keystrokes you wish and see the result. I could

not disable the BREAK or the SYSTEM RESET

keys (can anyone show me how?).

To use the subroutine in your own programs,

simply:

1. Start your program at line 100.

2. PRINT your input prompt, ending it with

a semicolon.

3. LET LI = length you will allow for input.

4. LET T$ = type of characters you will allow:

"A" - converts all lowercase letters input

to uppercase.

"9" - allows numbers only.

"X" - allows all characters.

(You can add to and modify these categories,

by altering lines 44-45.)

6. INP$ will contain the value input. You can

set it equal to your own variable, for example:

NAME$=INP$

NUM$ = INP$: NUM = VAL(NUM$).

Note that, for numeric variables, I do not

take VAL(INP$), but VAL of an intermediate

variable NUM$: because VAL(INP$) ad

versely affects the use of INP$ in subsequent

calls to the subroutine. I don't know why this

happens.

7. Remember not to use the variables II, LI,

T$, KEY, INP$, and POS anywhere else in

your program.

INPUT Mask

l

2

3

4

5

6

7

8

9

10

1 1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

REM INPUT MASK

OPEN #1,4,0,"K:"

DIM INP* (37) ,T*( 1

GOTO 100

PDS=1

INP*="":IF T*="9"

GET #1,KEY

>

THEN INP*="0"

IF KEY=155 THEN RETURN

IF (KEY>31) AND (KEY<125> THEN 43

IF KEYO255 THEN

IF LEN(INP»)=L1

PRINT CHR* (255) ;

FOR I1=LEN<INP*)
4
1

INP*<11,11)=INP*

NEXT 11

INP* <POS,POS)="

GOTO 7

IF KEYO254 THEN

IF POS>LEN(INP*)

PRINT CHR* <254) ;

18

THEN 50

+1 TO POS+1 STEP

(11-1, I 1-1)

28

THEN 50

IF LEN<INP*>=1 THEN 5

IF POS=LEN(INP*)

,POS-1>:GOTO 7

THEN INP*=INP*(1

FOR I1=POS TO LEN(INP*)-1

INP*(11,11)=INP*

NEXT 11

INP*=INP*(1,11-1

GOTO 7

( I 1 + 1, I 1 + 1)

)
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Banish Atari 
INPUT 
Statements 
Jim Forvor 

I[yoll lise BASIC's INPUT statelllCllt, YO Il re/illqllish 
coll trol to the COII /p"ter. Here is a slIbrolltille that 
lets YOII avoid INPUT by IIsillg the Atnri's strillg­
hnndlillg. 

Here's an enhanced No- INPUT-Sta tement Input 
subroutine for the Ata ri . It is a useful appli cation 
of Atari 's string-hand ling method . We use POS to 
keep track of the relative position of the curso r 
within the string INP$. Then, we assign the char­
acter typed in by the user, CHR$(KEY), to the 
input string INP$ at position (POS,POS), replacing 
anything in that position (line 47). 

Cursor right and left keys result in a change 
in POS, but no characte r assigned to INP$. The 
BACK-S key results in a change in POS, as well as 
a space assigned to replace the character in the 
new pos ition INP$(POS,POS). Add itional control 
is provided by keeping POS within the space 
("mask") allowed fo r input, and by allowing char­
acters of on ly type T$ (see below) to be typed in . 

The subroutine: 

• Su pports the insert, delete, and right and 
left cursor keys, as we ll as the BACK-S key. 
• Inhibits cursor movement outside t he input 
" mask" to protect the screen display. 
• Controls the length of the user's input. 
• Controls the ra nge of cha racters the user 
may input. 
• Beeps when the user attempts an unau­
thorized keystroke. 

Type in the program. 

Lines 10-17 support the use of the INSERT key. 
Lines 18-27 support the use of the DELETE key. 
Lines 28-33 support the usc of the CU RSOR-RIGHT 

key. 
Lines 34-42 support the use of the CURSOR-LEFT 

and BACK-S keys. 
Lines 43-49 res trict the characters tha t may be input. 
Lines 100-300 a re a de monstrat ion. 

Be ca reful to include the semicolon that ends most 
of the PRINT sta tements. Run the program: try 
any keys trokes you wish and see the result. I could 
not di sable the BREAK or the SYSTEM RESET 

keys (ca n anyone show me how?). 
To use the subroutine in your own programs, 

simply: 

1. Sta rt your program at line 100. 
2. PRINT your input prompt, ending it with 
a semicolon . 
3. LET Ll = length you will allow for input. 
4. LET T$ = type of characte rs yo u will allow: 

"A" - converts a ll lowercase letters input 
to up percase. 

"9" - allows numbers only. 
"X" - allows all cha racters. 

(You can add to and modify these categories, 
by a ltering lines 44-45 .) 
5. GOSUB 5. 
6. INP$ wi ll conta in the value input. You can 
se t it equal to your own variable, for example: 

NAME$; INP$ 
NUM$; INP$: NUM; VAL( NUM$). 

Note that, for numeric va riables, I do not 
take V AL(lNP$), but V AL of an intermediate 
variable NUM$: because VAL(INP$) ad­
versely affects the use of INP$ in subsequent 
ca ll s to the subroutine. I don't know why this 
happens. 
7. Remember not to use the va riables 11 , Ll , 
T$, KEY, INP$, and POS anyw here else in 
yo ur program . 

INPUT Mask 

I REM INPUT MASK 
2 OPEN :11,4,0, " K:" 
3 DIM INPS(37),TS(I) 
4 GOTO I"'''' 
5 POS;I 
6 INPS;"":IF TS;"9" THEN INPS;""," 
7 GET lIl,KEY 
8 IF KEY;155 THEN RETURN 
9 IF (K EY >31) AND (KEY < 125) THEN 43 
1'" IF KEY <> 255 THEN 18 
11 IF LEN(INPS)=Ll THEN 5'" 
12 PRINT CHRS(255); 
13 FOR Il;LEN(INPS)+1 TO POS+l STEP 

-1 
14 INPS(Il , ll)=INPS(II-l , Il-l) 
15 NEXT II 
16 INP$(POS , POS>=" " 
17 GOTO 7 
18 IF KEY <>254 THEN 28 
19 IF POS >LEN(INPS) THEN 5'" 
2'" PRINT CHRS(254); 
21 IF LEN(INPS);1 THEN 5 
22 IF POS;LEN(INPS) THEN INPS;INPS(1 

,POS-l):GOTO 7 
23 FOR Il;POS TO LEN(INPS)-1 
24 I NPS ( I 1 , II) ; I NPS ( 11 + 1, 11 + 1 ) 
25 NEXT 11 
26 INP$;INP$ (1, 11-1) 
27 GOTO 7 
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28 IF (KEY=30) OR <KEY=126) THEN 34

29 IF KEYO31 THEN 50

30 IF POS>=L1 THEN 50

31 PRINT CHR*(31>;:PDS=POS+1

32 IF POS-LEN(INP*)>1 THEN INP*(POS-

1,PQS-1)=" "

33 GOTO 7

34 IF POS<=1 THEN 50

35 IF POS=LEN<INP*> THEN IF INP*(POS

,POS)=" " THEN INPt=INP*(l,POS-i)

36 POS=POS-1

37 IF KEY=30 THEN PRINT CHR»(30);:GO

TO 7

38 PRINT CHR*(126>;

39 IF LEN<INP*)=1 THEN 5

40 IF POS=LEN(INP*) THEN INP*=INP*(1

,PDS-1):GOTO 7

41 INP*(POS,POS)=" M

42 GOTO 7

43 IF POS>L1 THEN 50

44 IF (T*="A") AND <KEY>96> THEN KEY

=KEY-32

45 IF (T*='l9It) AND <(KEY<48> OR (KEY

>57>) THEN 50

46 PRINT CHR*(KEY>;

47 INP*(POS,POS)=CHR*(KEY>

48 POS=POS+1

49 BOTO 7

50 PRINT CHR* (253) ; :GOTO 7

60 REM

70 REM

100 DIM NAME*(20),NUM*(12)

110 PRINT CHR*(I25)

120 POSITION 4,2

130 PRINT "NAME: ";

140 Ll=20:T*="A":GOSUB 5

150 NAME*=INP*

160 POSITION 4,4

170 PRINT "NUMBER: " ;

180 Ll=4=T*="9":G0SUB 5

190 NUM*=INP*:NUM=VAL(NUM*)

200 POSITION 4,6

210 PRINT "Is ALL the above

!

220 Ll=3:T*="A":GOSUB 5

230 IF ASC(INP*)<>89 THEN 110

240 POSITION 4,12

250 PRINT NAME*,LEN(NAME*),NUM,ASC(I

NP*).

300 END ©

MOODUCING

SDB64
FOR THE

COMMODORE64^
SDB 64-A must tor your 64'

64-User defined printouts'

64-Menu dnven & easy lo use1

64-Perfecl lor personal filing needs'

SDB 64-Fasl sorts by any field & alphabetises1

64-Makes it easy to write compatible programs1

64-File & retrieve names, addresses. hobDies. etc '

to follow instiucttons-perfeci lof new comer aata Base1

SDB 64 (Disk) $39.95 ($1.50 P&H)

Stmplewore

129 Wildbriar Rd., Rochester, NY 14623

716-334-9541 or 716-334-7406

SDB

Write For FREE Catalog NEW

VIC SOFTWARE CBM

Write For FREE Catalog

Great VIC Software COMMODORE 64 SOFTWARE
PARATROOPER a High Resolution game that doesn't let you make any

mistakes. You are in your command. Helicopters fill the sky, (and we mean fill

the sky!), dropping paratroopers Your mission is to keep 3 paratroopers from

' hitting the ground on either side of your gun. But that's just the beginning. You

score by hitting the helicopters or the paratroopers, but if you miss a shot it

subtracts from your score. Therefore, you must make every shot count to

■ make a high score! IT HAS FOUR FAST ACTION LEVELS TO CHALLENG E

I THE BEST PLAYER. The High Resolution graphics helicoptors are fantastic.
They look exactly like helicopters! The paratroopers are super realistic Their

chutes open and then they drift down to earth. [( this weren't enough the

sounds are fantastic. There are helicopter blades whirring and you can hear the

howitzer pumping shells. This game really show off the sound and graphic

capabilities of your VIC PARATROOPER IS OUR «1 SELLING ARCADE

I GAME, you've got to see this game to believe it. $19.95

SPACE PAK Can you survive? 3 space games with the sights and sounds of

jan arcade. The excitement builds as the action is unending. IBlast away at

everything in sight. The alien attacks will stop at nothing to destroy you.

Prepare for battle, there is no escape, only you can help. Can you survive? Hi

Res, color, graphics and sound. Joystick or keyboard. 3 Games — Rocket

; Race, FenccATron and Raiders. $19.95

COSMIC CRUZER Hot action and 3 challenging scenarios. Move your

I cruzer into the tunnel fire missiles and drop bombs. Hit the fuel dumps to get

more fuel. Move as quick as you dare to hit the surface-to-air missiles. If you are

good enough you will make it to the asteroidz field and then try to destroy the

| base. No one has destroyed the base yet. Will you be the firs;. $19.95

VIC ALL STARS We look the best selling VIC programs and put them in a

(package to save you $35. If purchased seperately it would cosi you $85. You get

Paratrooper, Target Command, Head On, Cattle Round-up, Snake

Out, Trapper, Double Snake Out and Art illery. All eight games for $49.95

Hurry because at this price they won't last long. Limited quantity. 8

Games. $49.95

Let the COMPUTERMAT

turn your 64 into a home arcade!

COLOR - GRAPHICS ■ SOUND

ON CASSETTE

(Disk Versions Available — Add $5."')

MUSIC MAKER - $19." EDUCATION PAK - $24.«

4 Programs

Geography Match

Math Adventure

Ruler & Micro

Put sheet music notes

into your 64, plays 3

voices. Program, plus

2 sample songs.

TREASURE PAK - $I4.«

3 Programs

Adventure

Caves of Silver

Shuttle Voyage

GAME PAK - $14."

3 Programs

Dragon Chase

Deflect

Flip It

Joystick and Keyboard versions included.

COMPUTERMAT

Box 1664 • Dept. C • Lake Havasu City, Az. 86403

(602) 855-3357

28 IF (KEY=30) OR (KEY=126) TH E N 34 
29 IF KEY <> 31 THEN 50 
30 IF POS >=L1 THEN 50 
31 PRINT CHRS(31);:POS=POS+1 
32 IF POS - LEN(INPS) > 1 THEN INPS(POS-

1,POS-l)=" 
33 GOTO 7 
3 4 IF POS < =1 THEN 50 
35 IF POS=LEN(INPS) THEN IF IN P S(POS 

,POS)=" THEN INPS=INPS(1, P OS-1) 
36 POS =P OS-1 
37 IF KEY= 30 THEN PRINT CHRS(30 );:GO 

TO 7 
38 PRINT CHRS(126); 
39 IF LEN(INPS)=1 THEN 5 
40 IF POS=LEN(INPS) THEN INPS=INPS(1 

,POS-1): GOTO 7 
41 INPS(POS , POS) = " 
42 GOTO 7 
43 IF POS >L1 THEN 50 
44 IF (TS="A") AND (KEY >96) THEN KEY 

=KEY-32 
45 IF (T$ =" 9") AND «KEY <48) OR 

>57» THEN 50 
46 PRINT CHRS(KEY); 
47 INPS(POS,POS)=CHRS (K EY) 
48 POS=POS+1 
49 GOTO 7 
50 PRINT CHRS (253) : GOTO 7 
60 REM 
70 REM 
100 DIM NAMES(20),NUMS(12) 
110 PRINT CHRS(125) 
120 POSITION 4,2 

PARATROOPER a High Resolution game that 

mistakes. You are in you r command. Helicopters fill kY~,~~;:~;;~:=~~o:: I 
the sky!), dropping paratroopers. Your mission is 10 keep 3 
hilling the ground o n either side of your gun. But thafs just the beginning. You 
score by hiHing Ihe helicopters or the parat roopers, but if you miss a Sh01 11 
subtracts from your score. Therefore, you muse make every shoe coune to 
make a highscorel lT HAS FOUR FAST ACTION LEVELS TO C HALLENGE 
THE BEST PLAYER. The High Resolution graphics helicoptors are fantast ic. 
They look exactly like helicopters! The paratroopers are super realistic. Their 
chuees open and then they d rift down to earth. If this weren't enough the 
sounds are fantastic . There are helicopter blades whirring and you can hear the 
howitzer pumping shells . This game really show o ff the sound and 
capabIlities of you r VIC. PARATROOPER IS OUR III SELLING ARCADF I 
GAME , you've got to see this game to believe it . $ 19.95 

SPACE PAK Can you su rvive? 3 space games with the sightsandsou ndsof 
an arcade. The excitement builds as the action is un·ending. IBli\st away at 
everything in sight. The alien auacks will stop at nothing to destroy you . 
Prepare for bailIe, there is no escape. only you can help. Can you survive? Hi· 
Res, color, graphics and sound. Joystick or keyboard. 3 Games - Rocket 
Race, Fence·A·Tron and Raiders. $ 19.95 

COSMI C CRUZER HOI a(CIon and 3 challengIng scenarios. MO\Ie you r 
cruzer into the tunnel · fire missiles and drop bombs. H it the fuel dumps to get 
more fuel. MO\Ie as quick as you dare to hi1 the surface·to·air missiles. [f you are 
good enough you will make it to the asteroidz field and then try to destroy the 
base. No one has destroyed the base yet. Will you be 1he first. $19.95 

130 PRINT "NAME: "; 
140 L1=20:TS="A":GOSUB 5 
150 NAMES=INPS 
160 POSITION 4,4 
170 PRINT "NUMBER: "; 
180 L1 = 4:TS="9":GOSUB 5 
190 NUMS =I NPS:NUM=VAL(NUMS) 
200 POSITION 4,6 
21B PRINT "Is ALL the above correct? 

" . , 
220 L1=3:TS="A":GOSUB 5 
230 IF ASC(INPS) <> 89 THEN 110 
240 POSITION 4,12 
250 PRINT NAMES,LEN(NAMES),NUM,ASC(I 

NPSI. 
300 END 

SOB 64-A must for your 64' 
54-User defmed prm touts' 

64-Menu driven & easy 10 use' 
54-Perfec t lor personal fllmg needs ' 

54-Fast sorls by any held & alphabellst's ' 
64-Makes It easy to wnte compallOle prog rams' 

COMMODORE 64 SOFTWARE 
Let the COMPUTERMA T 

turn your 64 into a home arcade! 

COLOR. GRAPHICS. SOUND 
ON CASSETTE 

(Disk Versions Available - Add SS,cJ(}) 

MUSIC MAKER· $19." EDUCATION PAK - $24." 
Pu t sheet music notes 
into your 64, plays 3 

voices. Program, plus 
2 sample songs. 

TREASURE PAK - $14." 
3 Programs 

Adventure 
Caves of Silver 
Shuttle Voyage 

4 Programs 
Geography Match 
Math Adventure 

Ru ler & Micro 

GAME PAK . $ 14." 
3 Programs 

Dragon Chase 
Deneci 
Flip It 

Joystick and Keyboard versions included. VIC All STARS We took the best selling VIC programs and pul them in a '--_______________________ _ 
to save you $35. If purc hased seperatelyit would cost you $85. You get r­

P~""'OO'P"" Targel Command, Head On, Ca llie Round·up , Snake 
OUI , Trapper , Double Snake Qut and Artillery. All eight games fo r $49.95. 
Hurry because at th IS price they won't last long, Limited quanti ty. 8 

COMPUTERMAT 
Box 1664 • Dept. C • Lake Havasu City, Az. 86403 

(602) 855·3357 
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Visiting The

VIC-20 Video
Jim Butterfield, Associate Editor

hi which the traveller finds that the highest resolutions

can be achieved by setting his sights a little lower.

We've spent some time viewing the world (or at

least memory) from a video chip's-eye view, and

we've noted that the video chip sees memory in

its own way:

, y, • 18192)

Video

Chip

Block

Number

1024

Memory

Address

How the video chip sees memory.

We've muddled with the character set, both

built-in and home brewed. But we haven't seemed

to deal with achieving that mystic goal - high

resolution screen control.

We've dealt with custom characters. And as

Glinda the Good Witch could have said to

Dorothy, "If you had known their powers, you

could have done it the very first day." In other

words, we've been looking at high resolution all

along without recognizing it.

Here's the trick: if every position on the screen

contained a different character, and if we can de

fine any character-at will, we can define any spot

on the screen as we wish.

Filling In

Mechanically, we do it this way: the first cell on

the screen will contain character zero; the next

will contain character one; and so on. To change

the upper-leftmost pixel on the screen, we modify

the upper-left pixel of character zero, and the

screen immediately shows the change.

This is a change from our usual use of screen

and character set. Our screen memory is now

totally fixed and must not change. Normal print

out and things like scrolling must stop. The char

acters, on the other hand, are now completely

variable, with pixels turning on and off according

to what the picture needs.

Wait - there's a problem. It seems that the

screen has room for 506 characters; yet we know

that we can make only 256 individual characters.

Something doesn't fit. How can we resolve this

problem?

There are two ways. One is to use "double

characters" - the jumbo-sized characters that we

get when we POKE an odd number into address

36867. Each of our 256 characters now occupies

twice the space on the screen, so that we can cover

the screen easily. The character set table now be

comes huge, of course: each character takes 16

bytes to describe, making the whole table up to

4096 bytes long.

Since we're trying to describe things you can

achieve in an unexpanded VIC, this becomes im

practical-it's hard to take 4K away from a machine

that has only 3.5K available to start with. On a

machine with memory expansion, however, this

is quite practical; read on, for we'll use tricks on

the small machine that will come in handy even

on the big ones.

The other method is this: cut the size of the

screen so that it contains only 256 characters or

less. We can store the number of columns and
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Visiting The 
VIC-20 Video 

Jm Butterfie ld. Assoc iote Editor 

III which the traveller jillds that the highest resollltiolls 
call be achieved by settillg his sights a little lower. 

We've spent some time viewing the world (or at 
leas t memory) from a video chip's-eye view, and 
we've noted that the video chip sees memory in 
its own way: 

Video 
Ch ip 
Block 

Number 

,----" ____ 181921 

-. 7108 

12_.~---i/ /,L ______ : 
ll~// ~K // 

" J I I 
10 ----. //Exp.msio~/,' 

I, I I 

" " ') ....... ' I :/ ____ 102-\ 

Memory 
Address 

How the vi deo chip sees memory . 

We've muddled w ith the character set, both 
built-in and home brewed. But we haven't seemed 
to dea l with achiev ing that mystic goa l - high 
reso lution sc reen control. 

We've dealt with custom characters. And as 
Glinda the Good Witch could have sa id to 
Dorothy, " If you had known their powers, yo u 
could have done it the ve ry first da y." In othe r 
wo rds, we've been looking at high reso lutio n all 
along without recognizing it. 

Here's the tri ck: if every position on the screen 

contained a different character, and if we can de­
fine any character-at will , we can define any spot 
on the screen as we wish. 

Filling In 
Mechanically, we do it this way: the first cell on 
the screen will contain character zero; the next 
w ill contain character one; and so on. To change 
the upper-leftmos t pixel on the screen, we modify 
the upper-left pixel of cha racter zero, and the 
screen immediately shows the change. 

This is a change from our usual use of screen 
and character se t. Our screen memory is now 
totally fixed and must not change. Normal print­
out and things like scrolling mus t stop. The char­
acters, on the other hand, are now completely 
variable, with pixels turning on and off according 
to what the picture needs. 

Wait - there's a problem. It seems that the 
screen has room for 506 characters; yet we know 
that we can make only 256 individua l characters_ 
Something doesn 't fit. How can we resolve this 
problem? 

There a re two ways. O ne is to use " double 
characters" - the jumbo-s ized characte rs that we 
ge t when we POKE an odd number into address 
36867. Each of au r 256 characters now occu pies 
twice the space on the screen, so that we can cover 
the screen easi ly . The character set table now be­
comes huge, of course: each character takes 16 
by tes to describe, making the whole table up to 
4096 bytes long. 

Since we' re trying to describe things you can 
achieve in an unexpanded VIC, this becomes im­
practica l - it's hard to take 4K away from a machine 
that has only 3.5K ava ilable to start with. On a 
machine with memory expansion, however, this 
is quite practical; read on, for we' ll use tricks on 
the small machine that will come in handy even 
on the big ones. 

The othe r method is this: cut the size of the 
screen so that it contains only 256 characters or 
less. We can s tore the number of columns and 
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rows we want into 36866 and 36867. POKE

36866,16 will set 16 columns; and POKE 36867,32

will set 16 rows (we must multiply the number by

two here). How many characters can we store?

256 - and that number may sound familiar by

now.

By the way, BASIC won't know how to cope

with the peculiar row and column counts if you

do this as a direct command, so be prepared for

an odd-looking screen. Neatness fanatics will

want to center the remaining display by appropri

ate POKEs to 36864 and 36865, but I'll leave this

as an exercise for you.

Diving In

Enough of this abstract theory. Let's dive into a

program to prove that even the humble minimum

VIC can do high resolution graphics.

100 POKE 56,22:CLR (Drop top of BASIC)

110 POKE 36869,222 (Relocate screen...)

120 POKE 36866,144 {and character set)

Note that the above line sets the screen to a half-

block (128) and sets up 16 columns instead of the

normal 22 (128 plus 16 gives 144). We may as well

go ahead and change the rows:

130 POKE 36867,32 (16 rows times 2)

200 FOR J - 6144 TO 8191

210 POKE J,0:NEXTJ

We've cleared the entire character set to zero (all

pixels off). Now let's set up the screen with char

acter zero in the first slot, etc.:

300FORJ = 0TO255

310 POKE J+5632,)

320 NEXT J

Let's set all characters to color black:

330 FOR J = 37888 TO 38911

340 POKE J,0:NEXTJ

Our screen is now ready. Serious graphics

takes quite a bit of math (dividing by 16 to find

the row and column; dividing by 8 for the pixel

position), but we'll substitute a little simple coding

to draw a triangle:

400 FOR J = 6792 TO 6816 STEP 8

410 POKE J,255 (horizontal line)

420 NEXT J

500 FOR J = 6280 TO 6664 STEP 128

510FORK = JTOJ + 7

520 POKE K,128 (vertical line)

530 NEXT K,J

600 FOR J = 6280 TO 6704 STEP 136

610 X = 128 (leftmost pixel)

620FORK = JTOI + 7

630 POKE K,PEEK(K) OR X

640 X = X/2 (move pixel right)

650 NEXT K,j
700 GOTO 700

The program is now complete. It will wait in

a loop at line 700 until you press RUN/STOP.

When you do so, a number of odd things will

happen. The computer will try to print the word

READY into screen memory, but screen memory

240 COMPUTE! August 1983

is intended for a different usage now, and all that

will result is screen "clutter."

Bring everything back to sanity by holding

down RUN/STOP and hitting the RESTORE key.

Extra Ideas

Effective graphics calls for the use of a fair bit of

mathematics. To place (or clear) a pixel, you need

to find the row and column by dividing the X and

Y coordinates by the appropriate scaling factor.

You need to change this to a screen character

number by multiplying the row number by the

total number of columns and then adding the

column number. Multiply this by eight, and you'll

get the position where the character is located

within the character set. Now we must go for the

pixels within this character: the bits within a byte

are pixels "across" and the eight consecutive bytes

are pixels "down." Now you know why people

buy a Super Expander-to save them from the math,

Even when you have plenty of memory avail

able, which allows you to use double characters

and get lots of pixels on the screen, it's usual to

"trim" the screen a little. The normal 22 columns

by 23 rows are usually trimmed back to 20 columns

by 20 rows (actually ten rows of double characters).

This does two things: it makes the arithmetic a

little easier, and it drops the memory requirements

from 4096 bytes for a full deck down to only 3200

bytes. This, in turn, gives us space to pack screen

memory into the same 4K block. That's handy,

because we cannot be sure that the video chip

will have access to any more than 4K of RAM.

BASIC, of course, will long since have been moved

to occupy memory from 8192 and up.

If you want to add text to the high resolution

display, it's a snap. Just copy the characters you

want from the Character Set ROM and transfer

them to the appropriate character slots on the

screen. Of course, you would have thought of

that yourself if I hadn't just told you.

Don't forget that you can POKE appropriate

values into 36864 and 36865 to center the graphics

neatly. Our example looked a little lopsided; try

your hand at making it neater.

High resolution is there and waiting. Yes,

you can do it on a small screen PET.

There's a good bit of math needed. You may

find this a challenge: after all, isn't that what a

computer does best?

Even if the mathematics befogs your mind

and causes you to go out and buy a Super Ex

pander, you'll have learned a few new things.

First, the Super Expander doesn't make graphics

possible - they were there all the time - it just

makes them easier. Second, you'll have a better

idea of what's going on inside your marvellous

VIC computer.

Copyright © 1983 Jim Butterfield. ®

rows we want into 36866 and 36867. PO KE 
36866, 16 will set 16 columns; and POKE 36867,32 
will set 16 rows (we must multiply the number by 
two here) . How many characters can we store? 
256 - and that number may sound familiar by 
now. 

By the way, BASIC won' t know how to cope 
w ith the peculiar row and column counts if you 
do thi s as a direct command, so be prepared fo r 
an odd-looking screen. Nea tness fana tics w ill 
wa nt to center the remaining display by appropri­
a te POKEs to 36864 and 36865, but I'll leave this 
as an exercise for you. 

Diving In 
Enough of thi s abstract theo ry. Let's d ive into a 
program to p rove that even the humble minimum 
VIC can do high resolution graphics . 

100 POKE 56,22:CLR (Drop top of BASIC) 
110 POKE 36869,222 (Relocate screen ... ) 
120 POKE 36866,144 (a nd character set) 

No te that the above li ne sets the screen to a half­
block (128) and sets up 16 co lumns instead of the 
normal 22 (128 plus 16 gives 144). We may as well 
go ahead and change the rows: 

130 POK E 36867,32 (16 rows limes 2) 
200 FOR 1 =6144 TO 8191 
210 POKE I ,O:NEXT 1 

We've clea red the entire characte r set to zero (a ll 
pixels off) . Now let's set up the screen with char­
acte r zero in the first slot, e tc.: 

300 FORI=OT0255 
310 POKE 1 +5632,) 
320 NEXT 1 

Let's se t all characters to color black: 
330 FOR 1 =37888 TO 38911 
340 POKE I ,O:NEXT 1 

O ur screen is now ready . Serious graphics 
takes qu ite a bit of math (di viding by 16 to find 
the row and column; di viding by 8 fo r the pixel 
pos ition), but we' ll subs titu te a little simple coding 
to d raw a triangle: 

400 FOR 1 = 6792 TO 6816 STEP 8 
410 POKE 1,255 (horizonta l line) 
420 NEXT 1 
500 FOR 1 = 6280 TO 6664 STEP 128 
510 FOR K=I TO 1+ 7 
520 POKE K,128 (vertical line) 
530 NEXT K,I 
600 FOR 1 = 6280 TO 6704 STEP 136 
610 X = 128 (leftmost pixe l) 
620 FOR K=I TO 1 + 7 
630 POKE K,PEEK(K) OR X 
640 X = Xl2 (move pixel right ) 
650 NEXT K,I 
700 GOTO 700 

The program is now comple te . It w ill wait in 
a loop at line 700 until yo u press RUN/STOP. 
When you do so, a number of odd things will 
happen . The computer will try to print the word 
READY into screen memory, but screen memory 
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is in tended fo r a di ffe rent usage now, and all tha t 
w ill result is screen "clutter. " 

Bring everything back to sanity by holding 
down RUN/STOP and hitting the RESTORE key . 

Extra Ideas 
Effective graphics ca lls for the use of a fair bit of 
mathemati cs . To p lace (or clea r) a pixel, you need 
to fin d the row and co lumn by d ivid ing the X and 
Y coordinates by the approp ria te sca ling facto r. 
You need to change thi s to a screen cha racter 
num ber by multiplying the row number by the 
total number of columns and then adding the 
column number. Multiply this by eight, and you' ll 
get the position where the cha rac ter is loca ted 
with in the cha racte r set. Now we must go for the 
p ixels withi n this character: the bits w ithi n a byte 
are pixels "across" and the eight consecu tive by tes 
are pixels "down." Now you know why people 
buy a Super Expander - to save them from the ma th . 

Even when you have plenty of memory ava il ­
able, w hich allows yo u to use do uble cha racters 
and ge t lots of pixels on the screen, it' s usua l to 
" trim" the screen a little. The normal 22 columns 
by 23 rows a re usua lly trimmed back to 20 columns 
by 20 rows (actually ten rows of double charac ters). 
This does two things: it makes the arithmetic a 
little easier, and it drops the memory requirements 
fro m 4096 bytes for a full deck down to only 3200 
by tes. This, in turn, gives us space to pack sc reen 
memory into the sa me 4K block. That's hand y, 
beca use we cannot be sure tha t the video chi p 
w ill ha ve access to any more than 4K of RAM. 
BASIC, of course, will long since have been moved 
to occupy memory from 8192 and up . 

If yo u want to add tex t to the high reso lution 
display, it's a snap. Just copy the charac ters yo u 
want fro m the Character Set ROM and tra nsfe r 
them to the appropriate character slots on the 
screen . O f course, you would have though t of 
tha t yourself if I had n' t jus t told you. 

Don' t forget that you ca n POKE appro priate 
va lues into 36864 and 36865 to center the graphics 
nea tl y . Our example looked a little lopsided; try 
your hand at making it nea te r. 

High resolution is there and wa iting. Yes, 
you can do it on a small screen PET. 

There's a good bit o f math needed. You may 
find thi s a challenge: after all , isn' t that what a 
compute r does bes t? 

Even if the mathematics befogs your mind 
and ca uses you to go out and buy a Super Ex­
pander, you' ll have learned a few new things . 
First, the Super Expander doesn' t make graphics 
possible - they were there a ll the time - it just 
makes them easier. Second, you' ll have a better 
idea of what' s going on inside your marvellous 
VIC computer. 
Copyright © 1983 Jilll Butterfield. © 



CBM-64

WITH GRAFDOS ENHANCED DISK UTILITY FOR THE

COMMODORE 64

After a year of development. GRAFDOS. an enhanced new disk operating

system will make life easier for thousands of disk owners. No longer do you

have to use the cumbersome wedge. GRAFDOS provides over 40 new com

mands for both DOS and BASIC. Below is a list of new commands:

DOS COMMANDS BASIC COMMANDS - HIRES

PLOT FLIP

HGR WCHAR

SCREEN DRAW

ALT COPY

NORM PIC

PSAVE

MISC. COMMANDS

KEY VTAB

SOUND HTAB

HOME HIMEM

TRAP SPEED

TEXT EXIT

BASIC CTRL-G

As an added bonus. GRAFDOS includes the MINI-MON. a powerful machine

language monitor and mini-assembler with 20 commands! (See description in next

column.)

The disk also comes with sample programs and demos including a music generator!

This is a DOS that every CBM-64 owner should have on every disk!

ORDER NOW! ONLY $39.95

LOAD file name"

SAVE"filename"

RUN"filename"

BLOAD'Tilename"

BSAVE"filcname"

RENAME

DELETE

CATalog

INIT

WATCH

OFF

STAT

CHAIN

LORES

LGR

LCOL

LPLOT

HL1N

VLIN

WITH MINI-MONITOR

FOR THE VIC-20

AND CBM-64

A powerful machine code monitor which

is not so mini has 20 commands to:

Disassemble 6502 code

Examine memory

Text dump

Move memory

Hunt memory for a string

Fill memory with any byte

HEX - DEC conversion

Edit code

Mini-assembler

Switch kernal to RAM

Switch BASIC to RAM

The only thing mini in this monitor is the

price! VIC-20 version requires 8K expan

sion.

Cassette $15.95

Disk $19.95

INTERESTING SOFTWARE
21101 S. Harvard Blvd.

Torrance, CA 90501

(213)328-9422

Visa'MC/Check/Mortey Order - Add $2.00

CA residents add 6Vz% sales tax.

Dealer inquiries invited.

P€RIPH€RAL-T

a /OfTWRR€

THE AUTO CLOCK

A TRUE MULTI-FUNCTION CARD
• Switch your VIC-20/64 or other AC devices on

ana off under software conirol

• 256 year clock/calendar

• 2K CMOS ballery backed up RAM

• Menu driven software

• Plugs mio the buss expansion slot

• Cartridge style case

• 19 user accessible subroutines

• 20 page illustrated manual with detailed

programming examples

AUTO CLOCK $129.95

• Stale ol Ihe art Pro-Advenluit; Series lor the

Commodore 64.

• Realistic sound effects and animated color

graphics

• Over eighty areas. 70 obiects. and 40

commands.

■ A leal-time adventure wi\h a user-friendly

help feature, updated constanily

• Comprehensive, illustrated manual with a

fold-out map

• Your success m Gothmogs Lair will depend on

your skill and resourcefulness. NOT on pure luck

• Prepare for Ihe most challenging aOvenlure

you will ever undertake as you enter

GOTHMOG'S LAIR . cassette version - S39 95
diskette version — S39 95

DEALER INQUIRIES INVITED
ORDER FROM:

PROGRESSIVE PERIPHERALS & SOFTWARE

6340 West Mississippi Avenue

Lakewood. Colorado 80226

(303) 778-1312

VIC 20" COMMODORE

64®

KONGO KONG $19.95

Climb ladders; avoid barrels

the crazy ape is rolling ai

you. Rescue the damsel. Par

tially machine code for

smooth. Fast action. Key

board or joystick.

LUDWIG'S

LEMON LASERS $14.95

You'd never think blasting

lemons out of the sky cnuld

be so much fun! Fast ma

chine code action. One or

two players. Written by the

demented doctor who gave

us "Hospital Adventure".

VIC 20 only.

METAMORPHOSIS $19.95

You stumbled inlo the nest

of the Cyglorx and find

yourself fighting off robol

tanks guarding the Cyglorx

eggs. You think you have

everything under control

and then the eggs start

hatching. Commodore 64

version has 4 screens.

SOFTWARE

ADVENTURES

The best adventures al the

best prices! Controlled from

ihe keyboard.

GRAVE ROBBERS $14.95

Introducing this first GRAPHIC

ADVENTURE ever available

on the VIC-201 Explore an old

deserted graveyard. Actually

sei; the perils thai lie beyond.

ADVENTURE PACK I

|3 Programs) $19.95

MOON BASE ALPHA-

Destroy the meteor that is rac

ing towards your base.

COMPUTER ADVENTURE-

Re-Iive the excitement of gel-

ting your first adventure.

BIG "BAD WOLF—Don't let
the wolf gobble you up.

ADVENTURE PACK II

[3 Programs) $19.95

AFRICAN ESCAPE-Pind

your way off Ihe continent

after surviving a plane crash.

HOSPITAL ADVENTURE-

Wrilten by a medical doctor.

Don't check inlo this hospital!

BOMB THREAT-Cet back to

town in time to warn the

bomb squad of the bomb.

PROGRAMS FOR THE COMMODORE 64 AND VIC 20

ANNIHILATOR $19.95

Protect your planet against

hostile aliens in this

defender-like game.. All

machine code for fast ar

cade action. Joystick

required.

TREK $14.95

Commanding ihe bridge of

your slarship. you explore

the galaxy, fending off the

Klingon invasion with your

pha.serh and photon lorpe-

does, a! the same time con

serving your limited time

and energy.

Check your local dealer.

Send fur ffflfl catalog

All programs fit in tha standard
VIC memory, ami come on

tape Dr diik.

Ordering—Please add Si.so

postage & handling per order.

PA residents add 6% sales tax.

Credit card users—include

number and expiration date.

m =

VICTORY SOFTWARE CORP.

7 VALLEY BROOK ROAD

PAOLI, PA 19301

(215) 296-3787

CBM-64 WITH MINI·MONITOR 
FOR THE VIC-20 

AND CBM-64 

WITH GRAFDOS 
COMMODORE 64 

ENHANCED DISK UTILITY FOR TH E 

A powerful machinc code monitor which 
is not so mini has 20 commands to: 

After a year of development. G RAFDOS, an e nhanced ne w disk opcratin1; 

system will make life eas ier for thousands of disk owners. No longer do you 
ha ve to usc the cumbersome wedge. GR AFDOS prov ides over 40 new com­

mands for bot h DOS and BAS IC . Below is .. list of new commands: 

Disassemble 6502 code 
Examine memory 
Text du mp 

Move memory 
Hunt memory fo r a string 
Fi ll me mory with any byte 

HEX - DEC conversion 

Edit code 
DOS COMMANDS 

LOAD"fiIe name" CATalog 
SAVE"fi lename" INIT 
RUN"filenamc" WATC H 
BLOAD"filcna mc" Of F 
BSA VE"fi lcnamc" STAT 

RENA ME C HAIN 
DELET E 

l O RES 
lGR HLi N 

l COl VLl N 

lPl OT 

BASIC COMMA NDS · HIRES 
PLOT FLI P 
HGR WCHAR 

SCREEN DRAW 

Al T COPY 

NORM PIC 
PSAVE 

M ISe. C O MMAN DS 
KEY VTAB 

SO UN D HTAB 

HOME HIMEM 

TRAP SPEED 
T EXT EX IT 

BASIC CTRl ·G 

M ini · assc mblcr 
Switch ke mal 10 RAM 
Switch BASIC to RA M 

The only thi ng mini in th is moni lar is the 
price! VIC-20 version requi res 8K expan­

sion. 

Cassette ... .. .... .. . .. .... .. .. . .. .. . ... $ 15.95 

Disk .. .. .. .... .. . . . . . . .. ... .. . ... ... ... $ 19.95 

INTERESTING SOFTWARE 
21101 S. Harvard Blvd. 

As an added bonus. G RAFDOS includes the M INI-MON. a powerfu l machine 

language monitor and mini-asse mbler with 20 commands! (Sec desc ription in nex t 
column.) 

Torrance, CA 90501 
(213) 328·9422 

VisalMC/CheckiMoney Order • Add $2.00 
The di sk also comes with sample programs and demos inclUd ing a music ge ner.ttor! 
Th is is a DOS that eve!), C BM-64 owner should have on every disk ! CA residents add 6%% sales lax. 

ORDER NOW! ONL Y 

PROGREfflVE 
PERIPHERALf 
&fOFTWARE . 

• 
THE AUTO CLOCK .... 

A TRUE MUL T/·FUNCTION CARD 
• SWIIch your VIC·20/64 or Olner AC deVices on 
and a ll under sollwarc control 
• 256 year clock/calendar 
• 2K C MOS ballcry backed up RAM 
• Menu droven sollware 
• Plugs In to Ihe buSS expanSion slot 
• car1rldgc style case 
• 19 user accessible subroutines 
• 20 page ,lIustrated manual Wi th del ailcd 
programmlOg examples 
AUTO CLO CK .... $129.95 

~otljmos' s 1fillir 
• Stale 0 1 Ine art PrO-Adventure SClies 101 IhC 
Commodore 64. 
• RcallshC sound e llcc ts ano animated COlor 
glaphlcs 

• Over cighly alcas. 70 oDlects. and 40 
commands 
• A " real· tlme" adventure With a usel-Irlcndly 
help Icalure. uPdaled conslantly 

• ComprenenSlve. Illustrated manual woEn a 
lold,oui map 

• Your success In GOl hmog 's Lair Will depend on 
your skill and resou rcelulness. NOT on pure lUCk 

• Prepare lor Ihe mosl cnalienglOg adventure 
you Will ever undertake as you enler 
GOTHMOG'S LAIR .. cassette vcrSlon - $3995 

diskette verSion - $39 95 

OEALER INQUIRIES INVITED 
ORDER FROM: 
PROGRESSIV E PERI PHERALS & SOFTWAR E 
6340 Wesl MISSISSIPPI Avenue == S3 
Lakewood . Cololado 80226 
(303) 778-1312 

$39.95 Dealer inquiries invited. 

KONGO KONG $19.95 
Climb ladders: avoid ba rrels 
Ihe crazy ape is rolling al 
you. Rescue the damsel. Par­
tially machine code for 
smooth. faSI ac tion. Key· 
board or ioystick. 

LUDWIG'S 
LEMON LASE RS $ 14 .95 
You'd never think hlasting 
lemons oul of Ihe sky could 
be so much fun! Fast mao 
chine code act ion. One or 
two p l il~'ers . Written by the 
demented doctor who gave 
us " Hospilal Adven tu re". 
VIC 20 on ly. 

METAM ORPHOSIS S1 9.9S 

You stumbled into the nest 
of the Cyglorx and find 
yourself fi ght ing off robot 
tanks gua rd ing the Cyglorx 
eggs. You thi nk you have 
everything under control 
and then Ihe eggs s lart 
hatchi ng. Commodore 64 
version has 4 sc reens. 

ADVENT URES 
The best adventures al the 
best prices! Cont rolled from 
Ihe keyboa rd. 

GRAVE ROBBERS $14.95 
Introduci ng th!! fi rstCRAP HIC 
ADVENTURE ever available 
on the VIC-20! Explore an old 
descrted graveyard. Actually 
see the perils that lie beyond . 

ADVE NT URE PACK I 
(3 Progrilms) $19 .9 5 
MOON BA~E ALPHA­
Destroy the meteo r that is rae· 
ing towards your hase. 
COMPUTER ADVENT URE­
Re·Jive the excitement of get­
ting your fi rSI adventure. 
BIC BA D WOLF- Don't let 
the wolf gobble you up. 

ADVENT URE PACK II 
13 Programs) $19.95 
AFR ICAN ESCAPE-Find 
your way off the continen t 
aft er su rvivi ng a pla ne c rash. 
HOSPITA l. ADVENTURE­
Written by a medical docto r. 
Don'l check into this hospital! 
HOMB T HR EAT -Cet back to 
town in time to warn the 
bomb squad of the bomb. 

PROGRAMS FOR THE COMMODORE 64 AN D VI C 20 

COMMODORE 
64'" 

ANNIH ILATOR $19.95 
Protect your planet against 
hostile aliens in th is 
defender-like game .. All 
machine code for fast ar· 
cade action. Joys t ick 
required. 

TREK $14.95 
Commanding the bridge of 
your starship. you explore 
the ga laxy. fending orr the 
Klingon im'asion with you r 
phasers and pholon torpe· 
does. al the same time can· 
serving your limited time 
and energy. 
Check your loca l deale r. 

Send for fnm o::atnlog 
AlljllO.llrllnl$ fit in the ~tandalll 

\'IC: memory. and come on 
tape or did:. 

Ordering- Please ndd 51.50 
postilllll & )",ndling Illlr order. 
1'/\ residunts add 6"" sn lcs tilX. 

Cn.'cht O::ilrd userS-Include 
numbuT and ll"pi r;lIlon dille. 

• ::3: 
VICTO RY SOFTWARE CORP. 

7 VAL LEY BROOK ROAD 
PAO LI. PA 19301 

(215) 296·3787 



VICplot
Gerald Chick

This utility draws or erases points on a 64 x 64 grid.

The program also lets you examine a point to determine

its previous status. Using the example program, you

can get a feel for the uses of this short, but effective,

programming tool. If you LOAD a program in from

cassette, you'll need to re~READ the DATA of VICplot

back into the cassette buffer (see lines 1399-1420 and

1510-1560). For the VIC, expanded by 3 or 8K of

memory.

"VICplot" is a simple utility for the VIC-20 de

signed to plot or erase points on a 64 x 64 grid.

VICplot's 83-byte program accomplishes three

important functions: it allows plotting, erasure,

and indicates a point's previous condition.

Functions to draw, erase, or examine a point

(similar to Super Expander commands POINT

c,x,y and RDOT(x,y)) are included in VICplot.

The last function is particularly important. Quite

often you will want to know whether a point was

lit or not. The sample program uses this function

to gather data.

Protecting The Character Set

The character set which makes up the grid is stored

in 2K of RAM beginning at 5120 (SHOO). This set

must be established by BASIC. VICplot is placed

in the cassette buffer, so only the character set

need be protected from BASIC. If you are using

3K or less expansion, type:

POKE 56,20 :POKE 52,20 :POKE 55,0

With 8K of added RAM, you will have to type:

POKE 44,28 :POKE 7168,0

before you load the program. This sets the start of
BASIC above the character set.

The pointer to character memory must also

be reset: POKE 36869, 205 for 8K expansion; POKE

with 253 for less memory. The sample program

has a subroutine at 1400 to load VICplot and draw

the screen. Once this is finished, VICplot is ready

to use. A few precautions are in order, though.

First, there is no error detection. A too large

Y coordinate will plot in the wrong column. Worse

than that, a too large X coordinate will be placed

beyond the matrix, possibly in BASIC or on the

screen. A value of 128 for X will cause a point to

appear in your BASIC program around location

9200. Second, don't be surprised at the size of the

242 COMPUTE! August 1983

dots. They are actually two pixels square.

Plotting Points With A Sample

Program

To access VICplot, the X and Y coordinates should

be placed in locations 251 and 252, respectively.

To plot this point, place a one in location 253. To

erase, place a zero there. Now call VICplot with

SYS 832. Voilal Location 251 now holds the status

flag. It can be read with

F= -(PEEK (251) =0).

If F = 1 then the point was lit previously. A zero

indicates it was dark.

A point can be lit in one of three colors (char

acter, border, or auxiliary) set by the user. The

color used is determined by the following table,

which shows the value for each color. The data

for this table is in line 1500 of the sample

program.

The sample program is a good demonstration

of how VICplot works. Two areas are selected,

and 4000 random points are plotted on each. If a

chosen point is already lit, a counter is in

cremented. Ten samples are taken of this count,

and a bar graph is drawn to compare each trial.

The bars are numbered, and the graph is scaled

by hundreds.

The program is written for the 8K expander.

To work in less memory, the POKEs for screen

and color will have to be changed. The many

REMarks should help you understand all the ele

ments of this handy program.

COLOR:

828

829

830

831

033C

033D

033 E

033F

VICplot Color Table

Screen

0

0

0

0

00

00

00

00

Border

1

4

16

64

01

04

10

40

Char.

2

8

32

128

02

08

20

80

Aux.

3

12

48

192

03

oc

30

CO

VICplot

1 REM GRAPH DEMO USING{10 SPACESJVICPLOT

4 REM

5 REM THIS PROGRAM WRITTEN FOR 8K EXPAND

ER

6 REM

10 DIMR(1,11)

15 GOSU81400:GOTO100

19 REM USE: IFX>63ORY>63THENRETURN FOR E

RROR PROTECT AT LINE 20 IF NECESSARY

20 POKE251,X:POKE252,Y:POKE253,E
30 SYS832

VICplot 
Gerold Chick 

This utility draws 0" erases points on a 64 x 64 grid, 
The program also lets you examir,e a poil1t to determil1e 
its previous sta tus, Using the example program, you 
can get a feel for the uses of this short, but effective, 
progrmmning tool. If you LOAD a program in from 
cassette, you'll need to re-READ the DATA of VIeplot 
back iuto tI,e cassette buffer (see lil1es 1.399-1420 and 
1510-1560), For the VIC, expanded by 3 or SK of 
memory. 

"VICplot" is a simple utility for the VIC-20 de­
signed to plot or e rase points on a 64 x 64 grid , 
VICplot's 83-byte program accomp lishes three 
Important functions : it allows p lotting, erasure, 
and ind ica tes a point's previous condition , 

Functions to draw, erase, or examine a point 
(simila r to Super Expander commands POINT 
c,x,y and RDOT(x,y)) are included in VICplot. 
The last function is particularly important. Quite 
often you wi ll want to know whether a point was 
lI t or not. The sample program uses this functio n 
to gather data, 

, Protecting The Character Set 
The character set wh ich makes up the grid is s tored 
III 2K of RAM beginning at 5120 ($1400), This se t 
mus t be establi shed by BASIC. VICplot is placed 
III the cassette buffer, so on ly the character se t 
need be protected from BASIC. If you are using 
3K or less expansion, type: 

POKE 56,20 :POKE 52,20 :POKE 55,0 

With 8K of added RAM, you will have to type: 

POKE 44,28 :POKE 7168,0 

before you load the program, This sets the start of 
BASIC above the character set. 

The pointer to cha racter memory mus t also 
be reset: POKE 36869, 205 for 8K expansion; POKE 
with 253 fo r less memory, The sample program 
has a subroutine at 1400 to load VICplot and d ra w 
the screen, O nce this is fi ni shed, VICplot is read y 
to use, A few precautions are in order, though, 

FIrst, there IS no error detection , A too large 
Y coordlllate wlil plot in the wro ng column , Worse 
than that, a too la rge X coordinate will be placed 
beyoud the matrix, possibly in BASIC Or on the 
screen, A va lue of 128 for X will cause a point to 
appear III your BASIC program around location 
9200, Second, don' t be surpri sed at the size of the 
2t12 COMPUTE! Augusl 1983 

dots, They are actually two pixels square, 

PloHing Points With A Sample 
Program 
To access VICplot, the X and Y coordina tes should 
be placed in locations 251 and 252, respectively, 
To plot this point, place a one in location 253, To 
erase, place a zero there, Now call VICplot with 
SYS 832, Voilti' Location 251 now holds the status 
flag, It can be read with 

F= -(PEEK (251) =0), 

If F = 1 then the point was lit previously, A ze ro 
indicates it was dark, 

A point ca n be lit in one of three colors (char­
acter, border, or auxil iary) set by the use r. The 
co lor used is de termined by the foll owing table, 
which shows the value for each color. The data 
for this table is in line 1500 of the sample 
program , 

The sample program is a good demonstration 
of how VICplot wo rks, Two areas are selected , 
and 4000 random points are plotted on each, If a 
chosen point is already li t, a counter is in­
cremented, Ten samples a re taken of this coun t, 
and a bar graph is drawn to compare each tria l. 
The ba rs are numbered, and the graph is sca led 
by hundreds, 

The program is written fo r the 8K expander. 
To work in less memory, the POKEs for screen 
and color wi ll have to be changed, The many 
REMarks should help yo u unde rsta nd a ll the ele­
ments of th is handy program, 

V1Cplot Color Table 
CO LOR: Screen Bord er Char. Aux. 

828 0 1 2 3 
829 0 4 8 12 
830 0 16 32 48 
831 0 64 128 192 

033C 00 01 02 03 
033D 00 04 08 OC 
033E 00 10 20 30 
033F 00 40 80 CO 

VICplot 

1 REM GRAPH DEMO IJSING {Hl SPACES) VICPLOT 

4 REM ----------------
5 REM THIS PROGRAM WRITTEN FOR BK EXPAND 

ER 
6 REM -------------
10 DIMR( l , ll) 
15 GOSUB1400 : GOT0100 
19 REM USE : IFX>630RY>63THENRETURN FOR E 

RROR PROTECT AT LINE 20 IF NECESSARY 
20 POKE25 1, X:POKE252 , Y:POKE253,E 
30 SYSB32 



0commodore
NEW COMMODORE PRODUCTS

CBMC128-80 S 795

CBM B700 2990

B Series Software Call

CBM 1701 Color Monitor 269

CBM 1520 Plotter 169

CBM 4023 Printer 399

CBM 1526 Printer 369

SOFTWARE FOR CBM 64£

Word Processing (WordPro 3+) S 69

M File Database

(merge with WordPro) 89

Quick Brown Fox 56

Writer's Assistant (easy and flexible)... 99

File Assistant (database with merge) 99

Spreadsheet Assistant 99

Pers. Finance Assist, (great reports) ... 45

Busicalc (Spreadsheet) 55

Coco II (build your own games easily)... 45

Calc Result 125

General Ledger, A/R, Inv.,

PR/AP (with check writing) ea.139

CBM EasyFinance 50

CBM EasyScript 80

CBMEasyFile 80

Data Manager 70

Stock (investment analysis) 80

Pet Emulator 30

Sprite-Master 29

Assembler Package (cassette or disk,

compiled, includes editor, loader,

disassembler) 39

Spacebett 20

Retroball 34

ZWARK 25

Hesmon 27

INTERFACES & ACCESSORIES

80 Column Expander SI59

VIC 1600 Modem 95

VIC 1650 (auto answer, auto dial)— 150

VIC 1525 Graphic Printer 329

VIC 1530 Datasette Recorder 65

VIC 1541 Disk Drive 329

VIC Switch (connect 8 64's or Vies

to printer/jrj) 149

PET-IEEE cable 33

IEEE-IEEE cable (2m) 43

Parallel Interlace (Epson, Okidata",

IDS, NEC) 70

RS-232 Printer Interface (Okidata,

Diablo, etc.) 60

Programmers Reference Guide 18

Verbatim Diskettes (10 per box) 26

Victree (Programmers Utility) 70

Numeric Keypad 65

VIC PRODUCTS & ACCESSORIES

8K RAM Memory Expansion Cartridge ... S 40

16KRAM 70

24KRAM 105

VIC 3 Slot Expander 27

VIC 6 Slot Expander 70

RS-232 Printer Interface 65

Cassette Interface 30

Gort (64 also) 30

Omega Race 30

Arcade Joystick - Heavy duty w/2 firing

buttons! Great for the VIC or 64 25

Gothmogs Lair 30

Road Toad 23

MONITORS - GREAT

RESOLUTION (64 OR VIC)

Amdek Color Plus S 299

Amdek II or III call

Panasonic CT160 279

Comrex 6500 - 13" Color 299

Transiar 20 (High Resolution

Green Phosphor) 129

Video/Audio Cable 15

PRINTERS - LETTER QUALITY

CBM 6400, 40 CpS SI 450

Diablo 620, 25 cps 949

ComRiter, 17 cps 819

Transtar 130, 16 cps (auto load,

wp features!) 769

NEC 7700 series 2350

NEC 3500 series 1600

PRINTERS - DOT MATRIX

CBM 8023, 150 cps/grophics S 589

Epson FX Printer, 160 cps 549

Epson MX-80FT 459

Epson MX-80 w/Graftrax 349

CBM Graphics for Epson 65

Okidata 82A, 120 cps (serial

and parallel) 429

NEC 8023A (parallel) 429

Okidata 92 559

Star Gemini, 10 329

Star Gemini, 15 499

COMMODORE BUSINESS

SERIES

SuperPet (5 languages,

2 processors) $1059

CBM 8032 Computer, 80 Column ... 625

CBM Memory Expansion, 64K 259

CBM 8050, 1 mg. Dual Drive 1259

CBM 8250, 2 mg. Dual Drive 1395

CBM D9060, 5 mg. Hard Disk 1995

CBM D9090, 7.5 mg. Hard Disk .... 2250

CBM 2031, 170K Single Drive (New) 395

DC Hayes Smart Modem 220

BUSINESS SOFTWARE

WordPro 4* or 5* S 309

InfoPro 219

Administrator 489

VlsiCalc (expanded) 199

BPI A/R, G/L, Job Cost, Inventory,

Payroll eo.325

MasterCard, Visa,

Money Order, Bank Check

COD (add $5) accepted.

Add 3% surcharge for credit cards.

In stock items shipped within 48 hours.

FOB, Dallas,Texas

All products shipped with manufacturer's

warranty.

Prices are subject to change without notice.

TO ORDER

CALL TOLL FREE

800-527-4893

800-442-1048

(Within Texas)

Business Hours

Mon.- Fri. 8 to 6, Sat. 10-2

Write for tree catalog.

GAME OF THE MONTH

Adventu-Writer (make your

own adventure games) Join the

Adventu-Writer Club $ 49

PRODUCT OF THE MONTH

INTERPOD (intelligent IEEE

RS232, serial interface

forVICorC64) S 179

SJB DISTRIBUTORS INC.

10520 Piano Road, Suite 206

Dallas, Texas 75238

(214) 343-1328

~cornrnodore 
NEW COMMODORE PRODUCTS 

CBM C 128-80 ................... $ 795 
C8M 8700 ........... . .... . . . .. 2990 
B $enes Software . . . Coli 
CBM 1701 Color Monnor . . . . . • . . . . 269 
CBM 1520 Planer . . . . . . . . . . . . . 169 
CBM 4023 Printer . . . . . . . . . . . . . . . . 399 
CBM 1526 Printer . .. .. .. .. .. . 369 

SOFTWARE FOR CBM 64:: 
Wrxd Processing (WordPro 3' ) .. . ... $ 69 
M File Database 
(merge with Word Pro) . . . 89 

Quick Brown Fox . 56 
Writers Assistant (easy and Ile~ble) . 99 
File Assislonl (datobosewilh merge) . . 99 
Spreadsheet Assistant 99 
Pers . Finance Assist. (great reports) . 45 
Busiealc (Spreadsheel) . . . . . . . . . . . . . 55 
Coca II (build your own games easily) . 45 
Colc Resull.. . . . . . . . . .. .. .. .. . 125 
General ledger, AIR. Inv .. 

PR /AP (with check writing) ... . eo.139 
CBM EosyFinonce ... . . . . . . . . . . . . . . 50 
CBM EasyScript .. .. .. .. .. .. 80 
CBM Easyfil e.. .. .. . .. .. .. .. .. . .. 80 
Data Manager . . . . . . . . . . . . . . . . . . . . 70 
Stock (investment analysis) 80 
Pet Emulator .. .. .. .. .. 30 
Sprite-Master .. . . . . . . .. .. . 29 
Assembler Package (cossette or disk, 

compiled, includes editor. loader. 
disassembler) . . . . . . . . . . . . . . . . . . . 39 

Spocebe~ . . . . . . . . . . . . . . . . . . . 20 
Retroboll . .. .. .. .. . 34 
ZWARK. . .... 25 
Hesmon. 27 

INTERFACES & ACCESSORIES 
80 Column Expander ............... $159 
VIC 1600 MOOem .. .. .. .. .. .. 95 
VIC 1650 (auto answer. auto dial) .. 150 
VIC '525 Graphic Printer . . . . 329 
VIC 1530 Datosene Recorder . . . . . 65 
VIC 1541 Disk Drive .. .. .. .. .. . .... 329 
VIC SWitch (connect 8 64's or Vies 
to printerM) .. 

PET-IEEE cable. 
IEEE-IEEE cable (2m) .. 
Parallel InTerface (Epson, Okidata: 
IDS. NEC) ..................... . 

RS-232 Printer I nte~oce (Okidata. 
Diablo. etc.) ........... . 

Programmers Reference Guide .... . 
Vertxrtim Oiskenes (10 per box) ... . 

149 
33 
43 

70 

60 
18 
26 

Vicn .. (Programmers llIilny). . . . . . . . . 70 
Numeric Keypatl .. .. .. .. .. .. .. .. .. 65 
VIC PRODUCTS & ACCESSORIES 
BKRAM Memrxy Expansion Cortndge ... $ 40 
16K RAM ........................ 70 
2411 RAM ... .. .. ........... 105 
VIC 3 Slot Expander.. . . . ... . .. . . 27 
VIC 6 Slot Expander. . . . . 70 
RS-232 Printer Inte~ace . . . . . • . . . . . . 65 
Cossette Interface .. ... . . . . . • . . 30 
GM (64 also) .. .. .. .. .. .. 30 
Omega Roce .. .. .. .. .. .. .. .. . 30 
Aleade JO'fSIick - Heavy duty wl2 firing 

buttons! Great for the VIC or 64 . . 25 
Gothmogs lair . . . . . . . . . . . . . . . . . . . . 30 
Rood Too<! . . . . . . . . . . . . . . . . . . . . . . . 23 

MONITORS - GREAT 
RESOLUTION (64 OR VIC) 

AIndek Color Plus ...... . . ........ $ 299 
AIndek liar III . . . . .. .. . call 
Panosonlc CT160 . . 279 
Comrex 6500 - 13" Color . . . . . . . . . 299 
Transtar 20 (High Resolution 

Green Phosphor) .. .. .. .. . . . .. . . 129 
Video/Au,lio Coble . . . . . . . 15 

PRINTERS - LETTER QUALITY 
CBM 6400. 40 cps .. . .. ... $1450 
Diablo 620, 25 cps. . . . . . . . . . . . . . . 949 
ComRlter. 17 cps . . 819 
Transtor 130. 16 cps (auto load, 

wp features!) . . . . . 769 
NEC 7700 senes .. . .... 2350 
NEC 3500 senes . .. .. .. .... 1600 

PRINTERS - DOT MAmlX 
CBM 8023. 150 cps/graphics ...... $ 589 
Epson f)( Printer, 160 cps .. .. .. .. .. 549 

Epson MX-80fT . .. .. . . .. . . 459 
Epson MJ(-80 w/Graftrax ..... 349 
CBM Graphics lor Epson . . . . . 65 
Okklato 82A. 120 cps (serial 
and parallel) .. .. . .. .. .. .. .. 429 

NEC 8023A (parallel) .. .. .. .. .. .. . 429 
Okldato 92 .. .. .. . .. .. .. .. . 559 
Star Gemini, 10.. .. .. .. .. .. .. . 329 
Star Gemini, 15. . ..... . . . . . . . . . . . 499 

COMMODORE BUSINESS 
SERIES 

SUperPet (5 languages, 
2 processar.) .................. $1059 

CBM 8032 Computer. 80 Column . . . 625 
CBM Memrxy Expansion. 6411. . . . . . . 259 
CBM 8050. 1 mg. Dual Drive.. .. ... 1259 
CBM 8250, 2 mg. Dual Drive . . . . . .. 1395 
CBM 09060, 5 mg. H(J'd ~isk .. . . 1995 

CBM 09090. 7.5 mg. Hartl O~k . ... 2250 
CBM 2031 , 170K Single Drive (NOW) 395 
DC Hayes Sm~ MOOem . . . . . . . . . . . 220 

BUSINESS SOFTWARE 
WordPro 4· or 5· ......... . ...... S 309 
InfoPro............ ........ 219 
Administrator . . . . . . . . . . . . . 489 
V~iCoic (expanded) . . . . . . 199 

. BPI AIR, G/ l . Job Cost. Inventory. 
Payroll .. . .. .... eo.325 

_MasterCard, Visa, 
Money Order, Bank Check 

COO (add $5) accepted. 
Add 3% surcharge for aedit cords. 
In stocl< Hems shipped within 48 hours. 
f .O.B, Dallas. Texas 
All prO<luds shippe<l with mcnutacturers 
worranly. 

Prices are subject to change without notice. 

TO ORDER 
CALL TOLL FREE 

800-527-4893 
800-442-1048 

(Wrthin Texas) 

Business Hours 
Mon.- fri. 8 to 6, Sat. 10-2 

~ for free catalog. 

GAME OF THE MONTH 
Adventu·Wmer (make your 

own adventure games) Join the 
Mventu-Writer Club . . . . . . . . ... $ 49 

PRODUCT OF THE MONTH 
INTERPOO OntelligentlEEE 

RS232. seriol I nte~oce 

for VIC or C64) .... ...... $ 179 

SJB DISTRIBUTORS INC. 
10520 Plano Roo<!. SUne 206 

Dallas. Texas 75238 
(2141 343-1328 



40 F=-(PEEK(251)=0)

50 RETURN

99 REM DATA COLLECTION{7 SPACES}LOOP

100 FORJ=0TO1:POKE36878,PEEK(36878)AND15

OR(16*(2+3*J)):REM SET AUX. COLOR

110 A=1:FORI=1TO4000

120 X=INT(RND(1)*(32*(2-J)))

130 Y=INT(RND(1)*(32*(2-J)))

140 E=1:GOSUB20

150 IFFTHENR(J,A)=R(J,A)+1:REM COUNT REP

LOT

160 IFl/400=INT(l/400)THENA=A+l:R(J,A)=R

(J,A-1):REM NEXT SAMPLE

170 NEXTI

180 FORT=1TO1000:NEXT

190 GOSUB1490:NEXTJ

195 REM DISPLAY DATA

200 CM=5364:CL=38045:CR=33152:L=0

209 REM TRANSFER CHAR DATA FROM ROM TO C

HAR MATRIX

210 FORI=lTO10:POKECL+I,6:IFI=10THENL=-8

0

2 20 FORJ=0TO7

230 A=PEEK(CR+J+8*I+L):POKECM+J,A

240 NEXTJ

250 POKECM-4,255:CM=CM+128

260 NEXTI

270 CM=CM-6:CL=CL+I

279 REM DRAW Y SCALING OF GRAPH

280 FORI=-110TO0STEP4:POKECM+I,240:FORJ=

1TO3:POKECM+I+J,128:NEXT

285 POKECL+INT(l/16)*22,6:NEXT

289 REM SET RIGHT OF EACH CHARACTER TO P

LOT IN SCREEN COLOR, SET AUX. COL TO

RED

VIC 2O™ and CBM 64™
EXPANDER BOARDS

FOR VIC 20

FOR CBM 64

6-SLOT

Toggles,

fuse and reset

P/N V-36

•69.95

6-SLOT wilh

3-11 ribbon cable

P/N V-46

■89.95

3-SLOT

Slide switches

and fuse

P/N V-23

•49.95

4-SLOT

Toggles, (use

and reset

P/N V-24

•59.95

4-SLOT

Buffered for

universal com

patibility.

Toggles, (use

and reset.

■69.95

VIC 2O™ MEMORY
A multipurpose board wilh sockets for three 8K

blocks of static RAM or EPROM
Expands VIC 20

memory lo 29K

when equipped

with 24K RAM

System reset button

Control switches tor

8K memory blocks

6116 RAM or 2716 EPROM

90-day warranty

Sockets for all ICs

Sold with 8, 16

Or 24K RAM

P/N VME-1

With 8K RAM '79.95

with T6K RAM >99.95

with 24K RAM "119.95

shown without cover

MONITOR/AUDIO CABLE
Connects VIC 20 or CBM 64 to audio amplifier and TV monitor

PRECISION TECHNOLOGY. INC.

COMPUTER PRODUCTS DIVISION

P.O. BOX 1545*

SALT LAKE CITY. UTAH 84115

1801) 4B7-6Z6B

Color 64 or VIC P/N MC-2 "12.95

B 3 W 64 only P/N MC-3 '12.95

See your dealer or place

your order directly

VISA-M/C- CHECK -COD

TM-Trarfemark of Commodore E'ectronics Limited

290 POKE830/8:POKE831,2:POKE3 6878,PEEK(3

6878)AND15OR32

300 X1=1:Y1=55:E=1

309 REM DRAW BARS

310 FORI=lTO10:Xl=Xl+4

320 FORJ=0TO1:REM LOOP TO GRAPH BOTH SAM

PLES

330 X=Xl+J:A=INT(R(J,l)/50):IFA>54THENA=

55

340 IFA=0THEN380

350 FORY=Y1-A+1TOY1

360 GOSUB20

3 70 NEXTY

380 NEXTJ,I

390 GOTO390

999 END

1399 REM POKE VICPLOT INTO CASS. BUFFER

1400 F0RX=828 TO910

1410 READA:POKEX,A

1420 NEXT

1429 REM PUT CHARACTERS ON SCREEN

1430 PRINT"{CLRj":FORX=0TO15

1440 FORY=0TO7

1450 POKE4099+X-t-22*Y,8*X+Y:REM7683 FOR 3

K

1460 POKE37891+X+22*Y,13:REM 38403 FOR 3

K

1470 NEXTY,X

1479 REM SET CHAR POINTER TO RAM AND SET

DBL HEIGHT CHARACTERS

1480 POKE36869,205:POKE36867,PEEK(36867)

AND128OR25:REM 253 FOR 3K

1489 REM CLEAR CHARACTER MATRIX

1490 FORI=5120TO7168:POKEIf0:NEXT:RETURN

1495 REM DATA FOR COLOR TABLE OF VICPLOT

1500 DATA192,48,12,3

1505 REM *****

1509 REM DATA FOR VICPLOT

1510 DATA169,0,133,1,165,251,74,74,74,13

3,254

1520 DATA144,4,169,128,133,1,165,254,24,
105,20

1530 DATA133,2,165,252,10,168,165,251,41

,3

1540 DATA170,169,0,133,251,197,253,240,1
7,189,60,3

1550 DATA17,1,209,1,240,4,133,251,145,1,
200,145,1,96

1560 DATA189,60,3,133,254,17,1,209,1,240

,2,133,251,229,254,145,1,200,145,1,
96

1600 TO USE VICPLOT IN YOUR OWN PROGRAMS
1610 COPY LINES 1400-1560.

1620 GOSUB1400 TO POKE VICPLOT AND DRAW

MATRIX.

1630 GOSUB1490 TO CLEAR MATRIX.

1640 USE THE SUBROUTINE AT LINE 20 TO

1650 CALL VICPLOT

1660 NOTE: YOU MAY WANT TO PREVENT POINT

S OVER 63 FROM BEING PLOTTED. **

COMPUTE!
The Resource.

244 COMPUTE! August 1983

40 F=-(PEEK(251 ) =0 ) 
50 RETURN 
99 REM DATA COLLECTION {7 SPACES)LOOP 
100 FORJ=0T01 : POKE36878 ,PEEK ( 36878)AND15 

OR(16*(2+3*J»:REM SET AUX . COLOR 
110 A=1:FORI=lT04000 
120 X=INT(RND(1)*(32*(2- J») 
130 Y=INT(RND(1)*(32*(2 - J») 
140 E=l : GOSUB20 
150 IFFTHENR(J , A)=R ( J , A) +l: REM COUNT REP 

LOT 
160 IFI / 400=INT(I / 400) THENA=A+1 : R(J , A)=R 

(J , A- 1):REM NEXT SAMPLE 
170 NEXTI 
180 FORT=lT0 1000 : NEXT 
190 GOSUB1 490 : NEXTJ 
1 95 REM DI SPLAY DATA 
200 CM=5364:CL=38045 : CR=331 52 : L=0 
209 REM TRAN SFER CHAR DATA FROM ROM TO C 

HAR MATRIX 
210 FORI=l T010:POKECL+I , 6 : IFI=10THENL=-8 

o 
220 FORJ=0T07 
230 A=PEEK(CR+J+8*I+L):POKECM+J , A 
240 NEXTJ 
250 POKECM- 4 , 255:CM=CM+1 28 
260 NEXTI 
270 CM=CM- 6 : CL=CL+I 
279 REM DRAW Y SCALING OF GRAPH 
280 FORI =-110T00STEP4:POKECM+I,240:FORJ= 

1T0 3 : POKECM+I+J , 128:NEXT 
285 POKECL+INT(I / 16)*22,6:NEXT 
289 REM SET RIGHT OF EACH CHARACTER TO P 

LOT IN SCREEN COLOR , SET AUX . COL TO 
RED 

VIC 20'· and CBM 64'· 
EXPANDER BOARDS 

6·Sl0T 
T09g1es. 
luse and reset 
PIN V·36 
'69.95 
6-SLOT witn 
3·l t nbbon cable 
PIN V-46 
'99.95 

J-SLOT 
SUde s .... . lches 
and luse 
PIN V·23 
'49.95 

FOR ceM 64 

Togg les, luse 
and reset 
PI N V· 24 
'59.95 

ulliversal com­
pal.bill ,), . 
Toggles. luse 
end resel. 
'69.95 

1:13'.') VIC 20'· MEMORY 
A mul tipurpose board with sockets for three 6K 

blocks of slatlc RAM or EPROM 
Expands VIC 20 
memory to 29K 
when equipped 
wilh 2 4K RAM 

System resel button 

Conlrol switches fOf 
8K memory blocks 

6 11 6 RAM or 27 16 EPRO M 

9O-day warranty 

Gold connector 

Sockets lor alt les 

Sold With 8, 16 
or 24K RAM 

PIN VME-l 
with 6K RAM '79.95 

W1th 16K RAM '99.95 
With 24K RAM ' 119.95 

shown wilnoul cover 

MONITOR/AUDIO CABLE 
Connects VIC 20 or CBM 64 10 audio amplifier and TV monitor 

PRECISION TECHNOLOGY. INC P, COMPUTER PRODUCTS DIVISION 

lj POBOX 154~4 

Color 64 or VIC PIN MC-2 '12.95 
B & W 64 only PIN MC-3 '12.95 

See your doalor or placo 
your ordor directly SALT LAKE CITY UTAH 84115 

(801,487 6266 VISA - MIC - CHECK - COO 
TM-Trademark 01 Commod ore Electronics Limited 

244 COMPUTE! August 1983 

290 POKE830 , 8 :POKE83 1 ,2:POKE36878 ,PEEK( 3 
6878)AND150R32 

300 X1=1:Y1 =5 5 : E=1 
309 REM DRAW BARS 
310 FORI =lT010 :X1=X1+4 
320 FORJ=0T01 : REM LOOP TO GRAPH BOTH SAM 

PLES 
330 X=X1+J : A=INT( R(J,I) / 50) : IFA> 54THENA= 

55 
340 IFA=0THEN380 
350 FORY=Y1 - A+1TOY1 
360 GOSUB20 
370 NEXTY 
380 NEXTJ,I 
390 GOT0390 
999 END 
1399 REM POKE VICP LOT INTO CASS o BUFFER 
1400 FORX=828 T0910 
1410 READA :POKEX , A 
1420 NEXT 
1429 REM PUT CHARACTERS ON SCREEN 
1430 PRINT" !CLR) " :FORX=0T015 
1440 FORY=0T07 
1450 POKE4099+X+22*Y , 8*X+Y : REM7683 FOR 3 

K 
1460 POKE37891+X+22*Y ,1 3 : REM 38403 FOR 3 

K 
1 470 NEXTY , X 
1 479 REM SET CHAR POINTER TO RAM AND SET 

DBL HEIGHT CHARACTERS 
1480 POKE36869 , 205 : POKE36867 , PEEK(36867) 

AND1 280R25:REM 253 FOR 3K 
1489 REM CLEAR CHARACTER MATRIX 
1490 FORI=512 0T07 1 68:POKEI , 0:NEXT : RETURN 
1 495 REM DATA FOR COLOR TABLE OF VI CPLOT 
1500 DATA192,48 , 12, 3 
1 505 REM * * * * * 
1 50 9 REM DATA FOR VI CPLOT 
1 5 10 DATA169 , 0 , 1 3 3 , l ,165 , 2 51 , 74 , 74 , 74 , 13 

3,254 
1520 DATA144 , 4 ,169,12 8 ,133 , l,1 65 , 254,24 , 

105,20 
15 30 DATA13 3 , 2 , 16 5, 252,1 0 , 168 ,165,251 ,41 

,3 
154 0 DATA170,16 9 , 0 , 13 3 ,251,1 97, 253 , 240,l 

7,189 , 60 , 3 
1550 DATA17,l,209,l , 240,4,133,251,145 , l , 

200 , 145 , 1, 96 
15 60 DATA1 8 9 , 60, 3 , 1 33 , 254,1 7 , l , 209,l , 240 

,2 , 133,251 , 229,254,145,1, 200,145,1 , 
96 

1600 
1610 
1620 

1 6 30 
1640 
1650 
1660 

TO USE VICPLOT IN YOUR OWN PROGRAMS 
COpy LINES 1400- 1560. 
GOSUB1400 TO POKE VIC PLOT AND DRAW 
MATRI X. 
GOSUB1490 TO CLEAR MATRIX. 
USE THE SUBROUTINE AT LINE 20 TO 
CALL VICPLOT 
NOTE: YOU MAY WANT TO PREVENT POINT 
S OVER 63 FROM BEING PLOTTED. 

COMPUTE! 
The Resource. 



PUT SOME MUSCLE
IN YOUR

VIC 20

16K RAM EXPANSION

59.90
8K RAM EXPANSION

39.90
24K COMBO 89.90
•DIRECT FROM

MANUFACTURER

•HIGH QUALITY

• LOW POWER

•6 MONTH WARRANTY

CENTURY*

MICRO
7881 La Riviera Drive. Suite 131

Sacramento, CA 95826

(916) 920-3656

C.O.D. Orders Welcome

Add $2 for shipping & handling.

California residents add 6% sales tax.
Checks/Money Orders OK.

(Allow 3 weeks for checks.)

Write for free VIC & 64 catalog.

DEALER INQUIRIES WELCOME

WHY SPEND MORE?

SUPERBYTE

BUSINESS PACK
ON DISK FOB THE

Commodore 64*
OR

ViC 20 (SKI-

INCLUDED ARE...

*THE ACCOUNTANT
General LedgHr, Income Statement & Balance Sht.

♦ACCOUNTS RECEIVABLE/

PAYABLE
Journal for current Si paid account;

*THE EDITOR
Full feature word processor

*SPREAD SHEET CALC.
Complete ipread sheet/cslculoting program

♦BUSINESS INVENTORY
Inventory control system

♦CHECKBOOK MATE
Checkbook maintenance & writer

*THE MAILMAN
Address file with sorting

♦PLUS 6 UTILITY PROGRAMS
Profit Margin/But. Calendar 81 Data Base

Port Model/Linear Regrosiron/Dapreciator

Amortization

FULL PRINTER CAPABILITIES

COMPLETE REFERENCE MANUAL

ONLY $100.00
By Check, Charge or COO ($ Shipping)

SUPERBYTE SOFTWARE
Master 2CHIPLEYRUN Vl*a

Card WEST 8ERLIN, NJ 08091

(609) 346-3063

'Trademarks of Commodore Business Machines

CARD "?" CARD/PRINT

$76.00
Universal Centronics Parallel Printer

Interface for the VIC-20" or CBM-64.

Use any parallel printer with your

VIC-201 or CBM-64.

CARDBOARD 3

$35.95
Economy expansion interface for the

VIC-201

CARDBOARD 6

$87.50
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

CARDETTE

$30.95
Use any standard cassette player/re

corder with your VIC-20' or CBM-64

LIGHT PEN

$29.95
A light pen with programs to use with

your VIC-20- or CBM-64

"■•<GflPU SENSE":■•'
TO ORDER.

P.O. BOX 768

WICHITA. KS 67201

{316)263-1095

Handling charges S3 00

COD (Add $2 00)

Personal checks allow 3 week delivery

VIC-20' is a registered trademark o' Commodore

Prices subject to change

VIC-20 and Commodore 64

ADVENTURES

BANSHEE CASTLE

An unbelievable advemure Itial Will try you'

patience Bui intelligence, cersistance Bud

stamina pays oil An achonpacVad game trial

keeps you on edflo.

VIC 16K fleqd. S19-95

C-64

WHO-DUN-IT?

Mysteiy-laver's delight.

How's your analytical mind?

II you have any logic..ttiis is the

game for you.

VIC 1GK Roqd.

C-64

ORDER ALL A FOR 70."

CHECK OR MONEY ORDER

ADDii.60 FOR PS H

MAGGIE

(Anlllcial Inttlllginca)

Have a relationship with your compute: inais

nard to believe Discuss it wiln 'Ma<jgi«"

VlCiSKHeoO 119 95

C-M

SCRAMBLERS?

We have it. The ultimate challenge in word

scramBle 3 games on one tape.

Test your skill S knowledge.

Noexp. req. VICC-64 $19.95

DEALER INQUIRIES INVITED.

rBAMIA
CJSTOH SOFTlAAJ

3133 South Njcia Street

Aurora. Colroaflo 80013

303 ( 69O-30M

•Rec. T.M. olGxnmodore Inc

Dealer availability MICROTECBNIC SOLUTIONS INC.
inquiries (203) 389-8383 P-O. BOX 2940, New Haven, Ct. 06515

Experience the Magazine

Of The Future

20 ™

Load
VIC 2O USERS

Each month you will receive 5 or more programs ready

to load and run on cassette tape. Each month the cass

ette contains a variety of programs from adventure,

games, utility, and educational programs. Plus informa

tive articles and editorials on the 20 Load Newsletter.

Subscription rates for all this and more are: 12 Months
(1 year) - $50.00, 6 Months - $30.00, Single issues

$6.00. Send to 20 Load, P.O. Box 1687, Junction City

KS. 66441 Ph. 913-762-4730.

(VIC-20 u a trademark of Commodore Business Machines, Inc.I

VIC-20 / CBM 64
•The Accountant $29-95

(G/L, B/S. P&L)

•Accounts Receivable/Payable $21.95

•Tapeworm $12.95
(Keep track of vour records and tapes)

Sigma stat $19-95
(A sophisticated stat prog.forVIC + 8k)

•Dust cover set _ $11 -95
(Keyboard and 1530 datassette)

•Available for VIC & CBM 64

EMBASSY COMPUTER PRODUCTS
P.O. BOX 88, Little Neck, N.Y. 11363

Check or money order. No COD's. N.Y. Residents add 8.25%
sales tax. Add. $1.50 for postage and handling.
DEALER INQUIRIES INVITED — PROGRAMMERS WANTED

VC Trade™* of Cor-mooce

PUT SOME MUSCLE 
IN YOUR 
VIC 20 

16K RAM EXPANSION 
59.90 

8K RAM EXPANSION 
39.90 

24K COMBO 89.90 
- DIRECT FROM 

MANUFACTURER 
- HIGH QUALITY 
-LOW POWER 
- 6 MONTH WARRANTY 

CErtTURY© 
MICRO 

7881 La Riviera Drive, Suite 131 
Sacramento, CA 95826 

(916) 92()'3656 
C.O.D. Orders Welcome 

Add $2 for shipping & handling. 
California residents add 6% sales ta x. 

Checks/Money Orders OK. 
(Allow 3 weeks for checks.) 

Write for free VIC & 64 catalog . 
DEALER INOUIRI 

WHY SPEND MORE? 
SUPER BYTE 

BUSINESS PACK 
ON DISK FOR THE 

Commodore 64 * 
OR 

Vic 20 (8KI' 

INCLUDED ARE .. 

"THE ACCOUNTANT 
Gan,.,1 Ledger, Incame Sta llman! & Sal,"U Sh l . 

"ACCOUNTS RECEIVABLE! 
PAYABLE 
J ournal for currln t 8< paid Iccounts 

"THE EDITOR 
Fu ll f .. tur. word p.oc.uor 

"SPREAD SHEET CALC. 
Comp'I" wr .. d th •• tlce lc:u la t ing p rogram 

"BUSINESS INVENTORY 
Inven tory con lrOI IVll illm 

"CHECKBOOK MATE 
Checkbook mel'll,nane. & writer 

"THE MAILMAN 
Add.en f i le with ..orting 

*r.~i~~"~I.Ys!.~~.~lY.r ~~~.~~fMS 
Part ModeI /Lln ... Reg,.ulon/Oepreclator 
Amonlzl l 10n 

FULL PRINTER CAPABILITIES 
COMPLETE REFERENCE MANUAL 

ONLY $100.00 
Bv Chec:k. Ch.rae or coo IS Sh ipp ing) 

SUPERBYTESO FTWARE 
Me"er 2 CH IPLEY RUN VI .. 
C. rd WEST BER LI N, NJ 08091 

(6 09) 346-3063 

·Trademark, of Commodore Business Machine5 

CARD "?" CARD/ PRINT 
$76.00 

Universa l Centronics Parallel Printer 
tnterface fo r the VIC-20 or CBM-64. 
Use any para llel prin ter wi th your 
VIC-20 or CBM-64 . 

CARDBOARD 3 
$35.95 

Economy expansion interlace lor the 
VIC·20 

CARDBOARD 6 
$87.50 

An expansion in terface for the VIC-20,s.. 
Allows expansion to 40 K or accepts 
up to six games. May be daisy c hained 
for more versatil ity. 

CARDETTE 
$30.95 

Use any standard cassette player I re­
corder with your VIC-20 or CBM-64 

LIGHT PEN 
$29.95 

A light pen with programs to use with 
your VIC-20 ' or CBM-64 

TQORDER: 
P.O. BOX 768 
WICHITA. KS 67201 
(3 16) 263- 1 095 

Handling charges S3 00 
COO (Add $2 00) 
Personal checks allow 3 week deh~er y 

VIC-20~ IS a Icgl$lelcd trademark 0 1 Commodore 
Prices sublCCltO Change 

VIC-iO and Commodore 64 L68a AOVENTURES 
BANSHEE CASTLE 
An unI;lClU,v,ltll •• d .... nlu .. !nIl .... 011 Iry your 
pIII.ne. Sut Intelllg.nc • • ~r.I$I'l\Ce .nd 
$111m In. D'Y' Dtl "1'1 ..:lIon·Dlle~ed g;l(ll' !nIl 
k"p. you on edge 
VIC 16K Rel\d. $Ie.95 
".. 

WH().DUN.IT? 
My~I • ..,.lo~"r't dellgnl 
HolO/'s your Inilytrcil mrnd? 
II you hl.e Iny loglc .. ,lh il It !~ . 
game 10 ' you 
VIC 161< Reqd 

"" 
ORDER ALL. FOR 70," 

CHECK OR MONEY ORDER 
ADO S1.!lGfORPS H 

DEALER INQUIRIES INYITE O. 

119 95 

MAGGIE 
IAnlllcl. J 1",~lIe .n c.) 
H ....... elltionsnlp .... 111'1 yout computer 11'1111 
nlrd 10 tMllleve Olscuss it wlln " Mig lilt''' 
VIC 16K Ae<UI $ 111115 
".. 

SCRAMBLERS? 
We nlye il. Tne Ulloml!e enlll.nll' In woro 
sc:tamel. 3 Glme~ on on. lape. 
TeSI you. skrll & knowledGe. 
No".p. req. VIC~ SI9,9'5 

llJ3 SoU!n Nuell St".' 
AurOfI. COhGadO 80013 

303 1 l 'i().SG8I/ 

Experience the Magazine 
Of the Future 

VIC20™USERS 
Each month you wi ll receive 5 or more programs ready 
to load and ru n on cassette tape, Each month the casso 
ette contains a va riety of programs from adventure, 
games, utility , and educational program s. Plus info rma­
tive articles and editorial s on the 20 Load Newsletter. 
Subscription rates for all this and more are : 12 Months 
(1 year) - $50.00. 6 Months ..,. $30.00, Single issues 
$6.00. Send to 20 Load, P.O . Box 1687. Junction City 
KS. 66441 Ph. 913·762·4730. 

(V IC ,20 is I trademark of Commodo re Businen Machines, Inc ,1 

VIC-20 / CBM 64 
·The Accountant ............................................... $29.95 

tG/l, 81S. P&lI 
· Accounts Receivable/ payable ....................... $21.95 
.Tapeworm ........................................................ $12.95 

(Keep track of your records and tapes) 

Sigma stat ........................................................ $19.95 
lA sophisticated stat prag. for VIC + 8K) 

·Dust Cover set ...... _ ......................................... $11.95 
tKeyboard and 1530 datassette} 

• Available for VIC & C8M 64 

EMBASSY COMPUTER PRODUCTS 
P.o. BOX 88. Little Neck. N.Y. 11363 

Check or money order. NO COO·S. N.Y. Residents add 8.25% 
sales taX. Add. $1 .50 for postage and handling. 
DEALER INOUIRIES INVITED - PROGRAMMERS WANTED 

VIC T~dCcrM'oOdOte 



Display Messages
Rick Keim

"Display Messages" is a program which will do

just that on the VIC color screen. The message

appears on the right, one character at a time,

moves leftward across the screen, and then van

ishes. The program can be used to display business

hours, holiday greetings, information, directions,

and so forth. Passersby can't resist reading the

messages.

Program 1 can be incorporated easily as a

subroutine in games and other programs where

an eye-catcher is needed. It is a demonstration

and you can quickly substitute a message of

your own by changing the DATA statements at

the end of the program. Be sure to type the

program exactly as shown. After you have the

program running, try changing the number of

cursors-left in line 50 and see what happens. Try

changing the TAB(20) to another number. This

should give you some idea of how the program
moves your message.

The key is line 50, with the proper number of
tabs and cursors-left. Most important is the

CHR$(20), which actually causes the movement

by removing a space at column 2, line 11. That
makes everything move one space to the left.

Note: The VIC will not print some punctuation

marks - including commas and colons - from the
DATA statements unless they are enclosed in

quotation marks. Program 1 is useful for short,

reusable messages. These can be stored easily on
tape.

However, long messages require very long

DATA statements which are time-consuming and

awkward. Program 2 allows direct typing of your

message without the use of DATA statements.

The program also offers a choice of screen and
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letter colors and provides two areas for stationary

messages to appear. The mid-screen area is used

for the moving display, while the upper- and

lower-screen portions may be used for up to five

lines of stationary messages or graphics. The for

mat is as follows:

1. Choose screen and border colors

2. Top screen message (yes or no)

a. letter color

b. five lines of messages

3. Bottom screen message (yes or no)

a. letter color

b. five lines of messages

4. Moving display letter color

a. reverse or normal letters

b. number of characters needed

5. Write display message

6. Run

The length of any message is determined and

limited only by the amount of memory available.

You select the approximate number of characters
needed and perform a DIM statement on A$. It

will hold the characters entered for your display
message.

RETURN Key Options
The RETURN is used to speed input. Using RE
TURN for any input requested in the program

will give preset values; for colors RETURN selects
blue; for screen and border, RETURN gives cyan
with white screen; and for yes or no questions,

RETURN gives a no answer. Once the message is
running it is in an endless loop. To stop the pro

gram, hit the RUN/STOP key and the RESTORE
key at the same time.

Display Messages 
Rick Keim 

" Display Messages" is a program which will do 
jus t that on the VIC color screen . The message 
appea rs on the right, one character at a hme, 
moves leftward across the screen, and then van­
ishes. The program can be used to display business 
hours, holiday greetings, information, directions, 
and so forth. Passersby can' t resist read ing the 
messages. 

Program 1 can be incorporated easily as a 
subroutine in games and other programs where 
an eye-catcher is needed . It is a demonstra tion 
and you can quickly substitute a message of 
your own by changing the DATA statements at 
the end of the program . Be sure to type the 
program exactly as shown. After you have the 
program running, try changing the number of 
cursors-left in line 50 and see what happens. Try 
changing the TAB(20) to another number. This 
should give you some idea of how the program 
moves your message. 

The key is line 50, with the proper number of 
tabs and cursors-left. Most important is the 
CHR$(20), which actua lly causes the.movement 
by removing a space at column 2, line 11. That 
makes every thing move one space to the left. 

Note: The VIC will not print some punctuation 
marks - including commas and colons - fro m the 
DATA sta tements unless they are enclosed in 
quotation marks. Program 1 is useful for short, 
reusable messages. These ca n be stored easily on 
tape . 

However, long messages require very long 
DATA statements which are time-consuming and 
awkward . Program 2 allows direct typing of your 
message without the use of DATA statements. 
The program also offers a choice of screen and 
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letter colors and provides two areas for stationary 
messages to appear. The mid-screen area is used 
for the moving display, while the upper- and 
lower-screen portions may be used for up to five 
lines of stationary messages or graphics. The fo r­
mat is as follows: 

1. Choose screen and border colors 
2. Top screen message (yes or no) 

a. le tter color 
b. five lines of messages 

3. Bottom screen message (yes or no) 
a. letter color 
b. five lines of messages 

4. Moving display letter color 
a. reverse or normal le tters 
b . number of characters needed 

5. Write d isplay message 
6. Ru n 

The length of any message is determined and 
limited only by the amount of memory ava ilable. 
You select the approximate number of characte rs 
needed and perform a DIM statement on A$. It 
will hold the characters entered for your disp lay 
message. 

RETURN Key Options 
The RETURN is used to speed input. Using RE­
TURN for any input requested in the program 
will give preset va lues; for colors RETURN selects 
blue; for screen and border, RETURN gives cyan 
with white screen; and for yes or no questions, 
RETURN gives a no answer. Once the message is 
run ning it is in an endless loop. To stop the pro­
gram, h it the RUN/STOP key and the RESTORE 
key at the same time. 



The program as shown does not have the

capability to save and store a message on tape for

later use. That takes more memory and, therefore,

limits the length of messages you can write. If

you have an expanded VIC-20, however, you

need not worry about memory space. Additions

and changes for the Display Messages program

are included to change it into a display and save

program (see Program 3). Program 3 can be used

on an unexpanded VIC-20 if you are careful to

use 25 or fewer characters in your moving display

message. If you use more than 25 characters, there

is not enough memory to complete the save por

tion of the program. You will get an "out of mem

ory" error and will have lost your message.

Ideas For Other Programs

Several programming ideas here might prove

useful in other programs. One is the use of the

letter color subroutine. If you look at lines 400 to

510, you will notice that the routine uses DATA

statements to select the correct CHR$ number.

The number of the color input in line 420 tells line

440 how many of the DATA statements to read in

line 510. The CHR$ number read from the DATA

statement then sets the color for CHR$(X(G))

which is used in the program to PRINT the color

selected.

By adding and changing the lines from Pro

gram 3, you will have a program which can save a

display on a file tape. This file tape can be used

later with Program 4 to play back your message.

You can also have upper- and lowercase let

ters in your display messages by pressing the

SHIFT and COMMODORE keys at the same

time. Do this at the beginning of the program.

You can save the program on a file tape, recover

it using the load display, then press the SHIFT

and COMMODORE keys to restore proper case.

Program 4 recovers the data from a file tape

containing the message. Lines 30-130 use this

data to display the message. You may notice that

in line 224 the value of I has been doubled. This is

necessary because as the data is saved on the file

tape with a GET# statement, a CHR$(13), a RE

TURN, is entered after each data bit. Without

doubling (I) you are returned only half of your

message, and it contains a space between each

character. Line 80 then takes the doubled (I) and

by using a STEP 2 eliminates all of the spaces

caused by the GET# statement. The result is a

display message exactly like the one saved by the

display and save program.

If you put Program 4 as the first program on

a file tape, then save your messages after it, you'll

have easy access to your library of messages. Just

one tape is needed since the load and file are

together.

If you would like the programs, but don't

have time to type them in, send $3, a tape, and a

stamped, self-addressed mailer to:

Ride Keim

306 Yorktowti Dr.

Coshen, IN 46526

Program 1:
Routine For Short Reusable Display Messages

10 PRINT"[CLR}"

20 READ A$

30 IF A$="-l" THEN RESTORE:GOTO 20

40 PRINT"[HOME}{11 DOWN}11

50 PRINT TAB(20)"";A$:PRINT"{21 LEFT)";CH

R$(20)

60 FOR T=l TO 150:NEXT:GOTO 20

100 DATA T,H,I,S, ,1

110 DATA S, ,A, ,D,I

120 DATA S,P,L,A,Y

130 DATA ,M,E,S,S,A

140 DATA G,E, , , , ,-1

Program 2:
Program For Long Display Messages

0 PRINT"{CLR} {3 SPACES}{3 DOWNHRVS)

{RED}DISPLAY MESSAGESiOFFi{BLU}"

4 PRINT"{4 DOWN}(SEE VIC SCREEN CODES

{2 SPACES}APPENDIX E PAGE 134

{4 SPACESJVIC-20 GUIDE BOOK)"

5 INPUT"[6 UPjSCREEN COLOR*(8-255)";C

6 IFC<80RO255THENC=27

8 GOSUB200:RESTORE

10 PRINT"{CLR} [DOWN} [RVSHREDJDISPLAY ME
SSAGE{OFF}{BLU}{7 SPACES}(MOVING)

[DOWN}"

12 GOSUB400

14 print"{2 down}[2 spaces}{rvs}[red}rev

erse[off}{blu} or normal?{3 spacesjl-
{rvs}{red}reverse[off}[blu}[3 spaces}

0-normal":inputr

15 ifr=1thenr=18

16 print"[clr}{down}[2 spaces}* of lette

rs needed[3 spaces}for moving message

{3 spaces}(push return for 250)

17 inputml:ifml=0thenml=2 5 0

18 DIMA$(ML)

20 PRINT"{CLR}{DOWN}{5 SPACES}{RVS}[BLU}

WRITE MESSAGEEOFF}":PRINT"{13 DOWN}

{2 SPACES}{RVS}[RED]PUSH RETURN TO EN
D{OFF}{BLU}"

22 PRINT"{DOWN}{3 SPACESjPUSH Fl TO STAR

T{7 SPACES}MESSAGE OVER"

23 PRINT"[DOWN}{2 SPACESjUSE tRVS}[RED}l
nst/del{off}{blu} to{6 spaces}backspa

ce on errors"

25 fori=0toml

30 geta$:ifa$=""then30

35 ifa$=chr$(13)thenfori=itoi+5:a?(i)=ch

r?(32):nexti:print"{clr}":goto100

36 ifa$=chr$(133)then20

37 ifa$=chr$(20)theni=i-1:goto52

45 print"[home}[2 down}":printtab(i)"";a

$:A$(I)=A$

50 NEXTI:GOTO60

52 PRINT"[HOME}[2 DOWN}":PRINTTAB(I)"

[LEFT}":GOTO30
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The p rogram as shown does not have the 
capability to save and store a message on tape for 
later use. That takes more memory and , therefore, 
limits the length of messages you can w rite. If 
you have an expanded VIC-20, however, you 
need not worry about memory space. Add itions 
and changes for the Display Messages program 
are included to change it into a display and save 
p rogram (see Program 3). Program 3 can be used 
on an unexpanded VIC-20 if you a re ca reful to 
use 25 or fewer characters in your moving display 
message. If you use more than 25 cha racters, there 
is not enough memory to complete the save por­
tion of the program . You w ill get an "out of mem­
ory" error and wiU have lost your message. 

Ideas For Other Programs 
Several programming ideas here might prove 
useful in other programs. One is the use of the 
letter color subroutine. If you look a t lines 400 to 
510, you wiU notice that the routine uses DATA 
statements to select the correct CHR$ number. 
The number of the color input in line 420 tells line 
440 how many of the DATA statements to read in 
line 510. The CHR$ number read from the DATA 
s tatement then sets the color for CHR$(X(G)) 
which is used in the program to PRINT the color 
selected. 

By adding and changing the lines from Pro­
gram 3, you will have a p rogram which can save a 
display on a file tape. This fil e tape can be used 
later with Program 4 to play back your message. 

You can arso have upper- and lowercase let­
ters in your display messages by pressing the 
SHIFT and COMMODO RE keys a t the same 
time. Do this at the beginning of the program . 
You can save the program on a file tape, recover 
it using the load display, then press the SHIFT 
and COMMODO RE keys to restore proper case. 

Program 4 recovers the data from a file tape 
containing the message. Lines 30-130 use this 
data to display the message. You may notice that 
in line 224 the value of I has been doubled . This is 
necessary because as the data is saved on the file 
tape with a GET# statement, a CHR$(13), a RE­
TURN, is entered after each data bit. Without 
doubling (I) you are returned only half of your 
message, and it contains a space between each 
character. Line 80 then takes the doubled (I) and 
by using a STEP 2 eliminates all of the spaces 
caused by the GET# statement. The result is a 
display message exactly like the one saved by the 
display and save program. 

If you put Program 4 as the first program on 
a file tape, then save your messages after it, you'll 
have easy access to your library of messages . Just 
one tape is needed since the load and fil e are 
together. 

If you would like the programs, but don' t 
have time to type them in, send $3, a tape, and a 
stamped , self-addressed mailer to: 

Rick Keilll 
306 Yorktown Dr. 
Goshell, IN 46526 

Program 1: 
Routine For Short Reusable Display Messages 

Hl PRI NT "(CLR)" 
20 READ A$ 
30 IF A$="-l" THEN RESTORE:GOTO 20 
40 PRINT"(HOME)(l1 DOWN)" 
50 PRINT TAB (20)"", A$: PRINT" (21 LEFT)", CH 

R$(2el) 
6 0 FOR T=l TO 150 : NEXT :GOTO 20 
100 DATA T , H, I,S, ,I 
113 DATA 8, ,A, ,0,1 
120 DATA S,P,L,A,Y 
130 DATA ,M,E,S,S, A 
140 DATA G,E, I , , ,-1 

Program 2: 
Program For Long Display Messages 

o PRINT" (CLR )(3 SPACES)(3 DOWN)(RVS} 
( RED)DISPLAY MESS AGES(OFF) ( SLU)" 

4 PRI NT"(4 DOWN) (SEE VIC SCREEN CODES 
(2 SPACES}APPENDI X E PAGE 134 
(4 SPACES} VI C-20 GUIDE SOOK)" 

5 I NPUT"(6 UP}SC REEN COLOR# (8-255)", C 
6 IFC< 80 RC >255THENC=27 
8 GOSUS2elel: RESTORE 
10 PRINT" (CLR} ( DOWN) ( RVS) ( RED) DIS PLAY ME 

SSAGE(OFF}(SLU)( 7 SPACES} ( MOV ING) 
(DOWN) " 

12 GOSUS4el0 
14 PRINT"(2 DOWN} (2 SPACES) (RVS ) (RED} REV 

ERSE( OFF)(SLU) OR NORMAL ? (3 SPACES}l­
( RVS}(RE D} REVERSE( OFF}(SLU) (3 SPACES) 
0-NORMAL": I NPUTR 

15 IFR=lTHENR=1 8 
16 PRINT" (CLR)( DOWN)(2 SPACES }# OF LETTE 

RS NEEDED (3 SPACES}FOR MOVING MESSAGE 
(3 SPACES) (PUSH RETURN FOR 250) 

17 INPUTML:IFML=0THENML=2 50 
18 DIMA$(ML ) 
20 PRINT"(CLR) (DOWN) (5 SPACES) (RVS) (SLU) 

WRITE MESSAGE( OFF}":PRINT"(13 DOWN} 
(2 SPACES} (RVS) (RED}PUSH RETURN TO EN 
D( OFF) (SLU)" 

22 PRINT" (DOWN)( 3 SPACES) PUSH F1 TO STAR 
T(7 SPACES}MESSAGE OVER" 

23 PRINT" (DOWN)(2 SPACES)USE (RVS)(RED}I 
NST / DEL(OFF)(SLU} TO(6 SPACES}SACKSPA 
CE ON ERRORS" 

25 FORI=0TOML 
3el GETA$ :IFA$=""THEN30 
35 IFA$=CHR$(13)THENFORI=ITOI+5 : A$(I)=CH 

R$(32):NEXTI:PRINT"(CLR}":GOT01el0 
36 IFA$=CHR$(133)THEN20 
37 IFA$=CHR$ ( 20)THENI=I-1:GOT0 52 
45 PRINT"(HOME}(2 DOWN}":PRINTTAS(I)"",A 

$ :A$ (I )=A$ 
50 NEXTI:GOT06el 
52 PRINT" (HOME) (2 DOWN}": PRINTTAS( I)" 

(LEFT) ":GOT03el 
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60 PRINT"{CLR} SORRY-OUT OF MESSAGE
{2 SPACESjSPACE, INCREASE # OF

{2 SPACES}LETTERS NEEDED"
62 PRINT"{DOWN}{5 SPACES}PUSH {RVSjRETUR

N{OFFj[BLUj":PRINT"{4 SPACESjTO START
OVER"

64 GETA$:IFA$=""THEN64

66 POKE36879,27:RUN

100 PRINT"tCLR}":POKE36879,C
101 PRINT"{HOME}{2 DOWN}"

102 FORD=0TOT:PRINTTAB(L{D))""CHR$(X{1))

;TS5(D):NEXTD

103 PRINT"{HOME}(14 DOWN}"

104 FORD=0TOU:PRINTTAB(LL(D))""CHR$(X(2)
);BS$(D):NEXTD

105 PRINT"{HOME}{10 DOWN]"

110 FORN=0TOI

120 PRINTTAB(20)"";CHR$(R);CHR$(X{3));A$
(N);"{20 LEFT}";CHR?(20)

130 PRINT"{2 UP}"

135 FORT=1TO150:NEXT

140 IFN=ITHEN105

150 NEXTN

200 PRINT"{CLR}[DOWN}ANY NON-MOVING MESS

AGE FOR TOP SCREEN":PRINTTAB(5)"1-

{RVS} {RED}YES[OFF}{BLU}", "0-NO":INPU
TS

202 ONSGOSUB210:GOTO250

210 RESTORE:GOSUB400

211 PRINT"{CLR}{DOWN}WRITE UP TO 5 LINES
AT22 CHARACTERS PER LINE"

212 PRINT"PUSH {RVS}{RED}RETURN{OFF}
{BLU} TO END"

214 FORT=0TO4:INPUTTS$(T):IFTS?(T)=""THE
NRETURN

216 l(t)=(22-len(ts$(t)))/2

218 printtab(l(t)j"";ts$(t):nextt:return

250 print"{clr}{down}any non-moving mess

age for bottom screen":printtab(5)"1

-{rvs}{red]yes[off}[blu}", "0-no"
252 INPUTD

254 ondgosub260:return

260 restore:gosub400

261 print"{clr}{down}write up to 5 lines

at22 characters per line"

262 print"push {rvs}{red}return{off}

{blu} to end"

264 foru=0to4:inputbs$(u):ifbs$(u)-""the

NRETURN

266 LL(U)=(22-LEN(BS$(U)))/2

268 PRINTTAB(LL(U))"";BS$(U):NEXTU:RETUR

N

400 PRINT"LETTER COLOR? (CHOOSE COLOR #)

":G=G+1

410 FORA=0TO7:READA$:PRINTTAB(5)"";A$:NE

XTA

420 INPUTLC(G)

430 IFLC{G)<10RLC(G)>8THENX(G)=31iGOTO14

440 FORB=1TOLC(G):READW:NEXTB:X(G)=W

450 RETURN

500 DATA1-BLACK,2-WHITE,3-RED,4-CYAN,5-P

URPLE,6-GREEN,7-BLUE,8-YELLOW

510 DATA144,5,28,159,156,30,31,158

Program 3: Save And Display Messages

16 PRINT"{CLR}{DOWN}[2 SPACES}# OF LETTE

RS NEEDED{3 SPACESjFOR MOVING MESSAGE

{3 SPACES}(PUSH RETURN FOR 100)
17 INPUTML:IFML=0THENML=100

35 IFA$=CHR$(13)THENFORI=ITOI+5:A$(I)=CH

R$(32):NEXTI:PRINT"{CLR}":GOTO700
90 PRINT"[CLR](4 DOWN}t4 SPACESjPUSH ANY

KEY TO{2 SPACES}{DOWN}(2 SPACES}STOP
DISPLAY MESSAGE {DOWN}{4 SPACES}AND

RETURN TO"

92 PRINT"{DOWN}{4 SPACES}{RVS}{RED}SELEC
T OPTION[OFF][BLU}"

95 FORQ=0TO2000:NEXT

13 5 FORTT=0TO2 5:GETC$:IFC?=""THEN138
136 POKE3687 9, 27: PRINT "{CLR} ":GOTO702I
138 NEXTTT

600 POKE36879/27:PRINT"[CLR}[2 DOWN}
[RVS}{RED}SAVE FILE*[OFF]{BLU}":INPU
TF

610 OPENF,1,1

620 B(0)=I:B(1)=T:B(2)=U:B(3)=C:B(4)=R
622 FORA=0TO4:PRINT#F,B(A):NEXT

625 FORG1=1TO3:PRINT#F,X(G1):NEXT

630 FORT1=0TOT:PRINT*F,TS$(T1):NEXT

640 FORT2=0TOU:PRINT*F,BS?(T2):NEXT

650 FORII-0TOI:PRINT#F,A$(ll);NEXT
660 CLOSEF

700 PRINT"{2 DOWN}[RVS][REDjSELECT OPTIO

N{OFF}{BLU][DOWN]":PRINT"{4 SPACES}
{RVS]1{OFF}-NEW MESSAGE":PRINT"
{4 SPACES][RVS}2(OFF}-SAVE MESSAGE"

710 PRINT"[4 SPACES}{RVS}3{OFF}-RUN MESS
AGE"

7 20 INPUT"{RVS}SELECTION{OFF}";SO
730 IFSO<2THEN66

740 IFSO=2THEN600

750 IFSO2THEN90

Program 4: Message Playback

10 PRINT"{CLR}":

20 GOSUB200

30 PRINT"[CLR]":POKE36879,C

40 FORD=0TOT:L(D)=(22-LEN{TS$(D)))/2:PRI

NTTAB(L(D) ) llllCHR$(X(l) ) ; TS$ ( D} :NEXT

50 PRINT"[HOME]{15 DOWN]"

60 FORD=0TOU:LL(D)=(22-LEN(BS$(D))J/2:PR

INTTABCLL(D))"";CHR5(X(2));BS$(D):NEX
T

70 PRINT"[HOME}{10 DOWN}"

80 FORN=0TOISTEP2

90 PRINTTAB(20)"";CHR$(R);CHR$(X(3));A?(

N);"[20 LEFT}";CHR$(20)

100 PRINT"[2 UP}"

110 FORT=1TO150:NEXTT

120 IFN=ITHEN70

130 NEXTN

200 PRINT"[CLR]{2 DOWN}[RVS}[RED}LOAD FI

LE#[OFF][BLU]":INPUTF:INPUT"FILE NAM
E "; F$

210 OPENF,1,0,F$

222 FORA=0TO4:INPUT#F,B(A):NEXT

224 I=B(0)*2:T=B(1):U=B(2):C=B(3):R=B(4)

230 DIMA$(I)

240 FORG1=1TO3:INPUT#F,X(G1):NEXT

250 FORT1=1TOT:INPUT#F,TS$(T1):NEXT

260 FORT2=1TOU:INPUT#F,BS$(T2):NEXT

270 FORII=1TOI:GET#F,A$(II):NEXT

280 RETURN ©
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63 PRINT" [CLR} SORRY- OUT OF MESSAGE 
[2 SPACES}SPACE, INCREASE # OF 
[2 SPACES}LETTERS NEEDED" 

62 PRINT"[DOWNJ[ 5 SPACES}PUSH [RVS}RETUR 
N[OFFJ[ BLU} ": PRINT" [4 SPACES }TO START 

OVER" 
64 GETA$:IFA$= ""THEN6 4 
66 POKE36879,2 7 :RUN 
133 PRINT"[CLR }":POKE36879, C 
131 PRINT"[HOMEJ[2 DOWN}" 
t32 FORD=3TOT:PRINTTAB(L(D»""CHR$( X(1 » 

,TS$ (D) :NEXTD 
133 PRINT" [HOMEJ[14 DOWN}" 
134 FORD=3TOU:PRINTTAB(LL(D»""CHR$(X(2) 

) ,BS$ (D) : NEXTD 
135 PRINT"[HOMEJ[Hl DOWN}" 
113 FORN=0TOI 
123 PRINTTAB( 20)"", CHR$ (R) , CHR$ (X( 3» ,A$ 

(N),"[23 LEFT}",CHR$(23) 
133 PRINT"[2 UP}" 
135 FORT=lT0 153:NEXT 
143 IFN=ITHEN135 
153 NEXTN 
230 PRINT"[CLR} [DOWN}ANY NON-MOVING MESS 

AGE FOR TOP SCREEN":PRINTTAB(5) "1-
[RVS} [RED }YES [ OFF} [BLU} " , "3-NO": INPU 
TS 

232 ONSGOSUB213:GOT0253 
213 RESTORE:GOSUB433 
211 PRINT" [CLRJ[DOWN}WRITE UP TO 5 LINES 

AT22 CHARACTERS PER LINE" 
212 PRINT"PUSH [RVSJ[RED}RETURN[OFF} 

[BLU} TO END" 
214 FORT=3T04: INPUTTS$ (T) : IFTS$ (T) = " "THE 

NRETURN 
216 L(T)=(22-LEN(TS$( T») /2 
218 PRINTTAB(L(T» "" ,TS$ (T) :NEXTT: RETURN 
253 PRI NT"[ CLRJ[DOWN}ANY NON-MOVING MESS 

AGE FOR BOTTOM SCREEN":PRINTTAB(5)"1 
- [RVS} (RED }YES [OFF} [BLU}" , "3-NO" 

252 INPUTD 
254 ONDGOSUB2 63:RETURN 
263 RESTORE:GOSUB433 
261 PRINT"[CLRJ[DOWN}WRITE UP TO 5 LINES 

AT22 CHARACTERS PER LINE" 
262 PRINT"PUSH [RVS} [RED}RETURN[OFF} 

[BLU} TO END" 
264 FORU=3T04: INPUTBS$ (U) : IFBS$ (U) =" "THE 

NRETURN 
266 LL(U)=(22-LEN(BS$ ( U») /2 
268 PRINTTAB(LL(U) )" ",BS$(U) :NEXTU:RETUR 

N 
433 PRINT"LETTER COLOR? (CHOOSE COLOR #) 

II :G=G+l 
410 FORA=0T07: READII$: PRINTTAB (5) "" ,A$ : NE 

XTA 
420 INPUTLC(G) 
433 IFLC(G)<10RLC(G»8THENX(G)=31:GOT014 
440 FORB=1TOLC(G):READW:NEXTB:X(G)=W 
450 RETURN 
500 DATAI-BLACK ,2-WHITE,3-RED,4-CYAN,5-P 

URPLE,6-GREEN,7-BLUE,8-YELLOW 
510 DATA144,5,28,159,156,30,31 ,1 58 

Program 3: Save And Display Messages 

16 PRINT" [CLRJ[DOWNJ[2 SPACEs l# OF LETTE 
RS NEEDED[3 SPACES}FOR MOV ING MESSAGE 

248 COMPUTt! AugUS11983 

[ 3 SPACES} (PUSH RETURN FOR (33) 
17 INPUTML : IFML=3THENML=136 
35 IFA$=CHR$(13)THENFOR I=ITOI+5: A$ (I )=CH 

R$(32):NEXTI:PRINT "[ CLR}":GOT0700 
90 PRINT"[CLRJ[4 DOWN J[4 SPACES}PUSH ANY 

KEY TO[2 SPACES} [ UOWN } [2 SPACES}STOP 
DISP LAY MESSAGE [DOWN}[4 SPACES)AND 

RETURN TO" 
92 PRINT"[DOWN}[4 SPACES} [RVS} [RED}S ELEC 

T OPTION [OFF J[ BLU} " 
95 FORQ=0T02330:NEXT 
135 FORTT=0T025:GETC$:IFC$=""THEN138 
1 36 POKE36879,27:PRINT"(CLR}":GOT07e~ 
138 NEXTTT 
630 POKE36879,27 :PRINT "[ CLR }[2 DOWN} 

[RVS} [ RED} SAVE FILE# [ OFF) [BLU} " : INPU 
TF 

6100PENF,l , l 
620 B(3)=I : B(1)=T:B(2)=U : B(3)=C:B(4)=R 
622 FORA=3T04:PRINT#F,B(A):NEXT 
625 FORG1 =lT03 : PRINT#F , X(Gl):NEXT 
633 FORT1=3TOT :P RINT#F ,TS$(Tl) : NEXT 
643 FORT2 =3TOU :PRI NT#F , BS$( T2) :NEXT 
650 FORII=3TOI:PRINT#F,A$(II):NEXT 
663 CLOSEF 
733 PRINT"[2 DOWN} [RVS} [RED}SELECT OPTIO 

N{OFF} [BLU} [DOWN}" : PRINT" {4 SPACES} 
[RVS}l[OFF} - NEW MESSAGE ": PRINT" 
{4 SPACES}[RVS}2[OFF} - SAVE MESSAGE" 

713 PRINT " [4 SPACES} [RVS}3[ OFF} - RUN MESS 
AGE" 

723 INPUT" [RVS}SELECTION[OFF} "'SO 
733 IFSO<2THEN66 
740 IFSO=2THEN633 
753 IFSO>2THEN90 

Program 4: Message Playback 

13 PRINT" [CLR}": 
23 GOSUB233 
33 PRINT " [CLR}":POKE36879 , C 
43 FORD=3TOT:L(D)=( 22 -LEN(TS$(D»)/2 :PRI 

NTTAB(L(D»" "CHR$(X(l»,TS$(D) : NEXT 
53 PRINT" [HOMEJ[ 15 DOWN}" 
63 FORD=3TOU:LL(D)=(22-LEN(BS$(D») / 2:PR 

INTTAB(LL(D»"",CHR$(X(2»,BS$(D):NEX 
T 

73 PRINT" [HOMEJ[ 13 DOWN)" 
83 FORN=3TOISTEP2 
93 PRINTTAB(23) "", CHR$(R) , CH R$(X (3 » , A$( 

N), " [23 LEFT}",CHR$(23) 
133 PRINT " [2 UP}" 
113 FORT= lT0 150 : NEXTT 
123 IFN=ITHEN70 
133 NEXTN 
233 PRINT"[CLR} [2 DOWN} [RVS) [RED}LOAD FI 

LE#[OFF} [BLU}":INPUTF:INPUT"FILE NAM 
E";F$ 

213 OPENF ,l,3,F$ 
22 2 FORA=3T04:INPUT#F,B(A):NEXT 
224 I=B(3 )*2:T=B(I) : U=B(2) :C=B(3 ) : R=B(4) 
233 DIMA$(I) 
243 FORG1=lT03:INPUT#F,X(Gl):NEXT 
250 FORT1=lTOT:INPUT#F,TS$(Tl):NEXT 
263 FORT2=lTOU:INPUT#F,BS$(T2):NEXT 
273 FORII=lTOI:GET#F , A$(II) : NEXT 
283 RETURN © 
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Floating Point Division
Matt Gams

The screen given below will create four new words

(three "helper" words and one main word). Here

is a description of all four words:

1TO3 - This word will duplicate the value on

top of the stack into the third position of the

stack (note: the current third value becomes

the fourth value; the current fourth value

becomes the fifth value, etc.).

For example, if the stack looks like this:

[1231

top bottom

A call to 1TO3 will leave the stack as follows:

[12131

top bottom

QUOT - This word will compute and output

the quotient of A/B. Also, the decimal point is

output in this word (the 46 EMIT, is a decimal

value of 46).

REMAIN -This word will output the next

digit in the remainder. It should be under

stood that on each call only one digit is re

turned. Also, the 48 + converts the digit to

ASCII code so that it can be printed instead

of being popped off the stack with the .

word.

FPDIV - This is the word that will be used

when you want to divide two numbers (for

example, 5 3 FPDIV will divide 5/3). In this

example, FPDIV will return ten digits of the

remainder {because of the 10/0 DO LOOP). If,

for some reason, you want 100 digits in the

remainder, simply change the 10 to a 100.

The value returned can't be used in a pro

gram. It is useful in that you may divide two num

bers and obtain any precision that you desire.

Screen for the floating point division word.

For fig-FORTH or compatible FORTHs

SCR # 76

O

1 : 1T03 DUP ROT SWAP ;

2

3 : QUOT 1T03 /MOD . 10 * SWAP

1T03 46 EMIT ;4

5

6

7 10 * SWAP 1TO3 ;

8

9 < **MAIN WORD IS 'FPDIV *** >

10

11 : FPDIV DECIMAL QUOT 10 0 DO

12 REMAIN LOOP DROP DROP DROP ;

13

14 ;S

15

Make these changes if your /MOD works 'backwards':

! QUOT 1T03 /MOD SWAP - 10 * SWAP

: REMAIN /MOD SWAP 48 + EMIT <

REMAIN /MOD 48 + EMIT

COMSTAR AIR* SHIPPING WITHIN 2 DAYS

VIO20
16K RAM $69
CARDBOARD [3 SLOT EXP) 33

HESCARD (5 SLOT EXP) 45
VIDEOPAK [40/80 COLUMNS) 89
VIC RABBIT (EASTERN HOUSE] 35

HES MODEM (WITH SOFTWARE) (VIC OR 64) 69
HES MON ASSEMBLER [C] (VIC OR 64) 29

DUST COVER (VIC.64. 800. 400, 810. or 410) 7

QUICK BROWN FOX [C) (VIC OR 64) 54

SWORD OF FARGOAL (T) 21K 23

AATARI
64K RAM IFniUOllI 125

■1BK RAM [FOR .1001 105

MONKEY WRENCH II 52

B KEY 400 [KEYBOARD] 45

ALIEN GROUP VOICE BOX |D| 40K 119

C-64
WORDPRO 3 ■ (0)

VIDEOPAK 80 (BO COLUMN]

Z-80 VIOEOPAK (WITH CPM]

6502 PROF. DEV. SYSTEM |T|

VIStCALC [OJ

PET EMULATOR

ELEMENTARY 64 [BOOK]

TOTL LABEL |T] [VIC OR 64]

JUMP MAN [D]

KINOERCOMP [D]

FORT APOCALYPSE |Q.T|

ZORK I [01

FROGGER |D|

ANNIHILATOR [T]

TEMPLE OF APSHAI [D)

C CARTRIDGE D

69
169
259

23

189

26

14

20

29

23

2fi

29

26

IB

29

DISK

TECHNICAL NOTES 25

NEWPORT PROSTICK 23

MICROBITS MODEM 159

PRINTER INTERFACE 83

DE RE ATARI [BOOK] 16

VAL FORTH |D] 24K 45

ATARI WRITER [C] 79

MINER Z049ER[C] 33

STARBOWL FOOTBALL |0.T) 24K 23

PHAROAHS CURSE [O.T| 32K 24

T ■ CASSETTE ■ MOST ITEMS

COMStAR ORDERS ONLY: 800-558-8803
„„ „„„ .-,„„ ' * . „„ „ or sand check or money order. VISA. MC add
P.O. BOX 1730GOLETA.CA93116 3% Shipping—82 lor software [call for

(805) 964-4650 hardware]. Calif add 8% lax. COD add S2.5Q.
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Floating Point Division 
MottGonls 

The sc reen give n below will crea te fo ur new words 
(three " helper" words and o ne main word ). Here 
is a description of all fo ur wo rds: 

IT03 - Th is word wi ll duplicate the va lue on 
top of the s tack into the third position of the 
s tack (no te : the curre nt third value becomes 
the fourth va lue; the curre nt fourth va lue 
becomes the fifth va lue, etc.). 

For exa mple, if the stack looks like this: 

112 31 
top boltom 

A ca ll to lT03 will leave the stack as follows : 

1121 3 1 
top bottom 

QUOT - This word will compute and output 
the quoti ent of AlB . Also, the decimal point is 
output in th is wo rd (the 46 EMIT. is a decimal 
value o f 46). 

REMAIN - This word wi ll output the nex t 
dig it in the remainde r. It shou ld be under­
stood that on each ca ll only olle dig it is re­
turned . Also , the 48 + converts the d igi t to 
ASCII cod e so that it can be prin ted instead 
o f being popped off the s tack with the. 
w ord . 

FPDIV - Thi s is the wo rd that w ill be used 
when you want to d ivide two numbers (for 
example,53 FPDI V will di vide 5/3). In thi s 
example, FPDIV wi ll re turn ten di gits o f the 
rema inder (because of the 10/0 DO LOOP). If, 
fo r some reason, you want 100 dig its in the 
remainde r, simply cha nge the 10 to a 100. 

The va lue re turned can ' t be used in a pro-
g ra m . It is useful in tha t yo u may di vide two num­
bers a nd obtain any precisio n tha t yo u desire . 

Screen for the fl oa ti ng poin t division word. 

For fig-FO RTH or compatible FORTHs 

SCR It 76 
0 
1 lT03 OUP ROT SWAP ; 
2 
3 : QUOT IT03 11'100 . 10 • SWAP 
4 IT03 46 EMIT ; 
5 
6 : REMAIN IMOD 48 + EMIT 

7 10 • SWAP lT03 ; 
8 
9 ( UMAIN WORD IS 'FPDIV' U. ) 

10 
11 : FPDIV DECIMAL QUOT 10 o DO 
12 REMAIN LOOP DROP DROP DROP ; 
13 
14 ;S 
15 

Make these changes if yo ur !MOD works 'backwards': 

: QUOT IT03 11'100 SWAP 10 • SWAP 

: REMAIN 11'100 SWAP 48 + EMIT 

COM"'TAR AIR" SHIPPING WITHIN 2 DAYS 

VIC:::2D 
16K RAM . . . . . . ... .. . ... . . . . ........ . ... ... .. .. $69 
CARDBOARD 13 SLOT EXPI . . . . . . . . . . . . . . . . . ••. . . . .. 33 
HESCARD 15 SLOT EXPI . .. . . .......... . ... ••.•.... 45 
VIDEOPAK 14OI BO COLUMNSI .... . ........ .. . •. . ... B9 
VIC RABBIT IEASTERN HOUSEl ..... .... ......•••. . . 35 
HES MODEM IWITH SOFTWAREIIVIC OR 641 ... . ••.... 69 
HES MON ASSEMBLER ICIIVIC OR 641 . . ...... . •• .... 29 
DUST COVER IVIC.64, 800, 400, 810, or 4101 ...... . ... 7 
QUICK BROWN FOX ICIIVIC OR 641 . . .......... .. .... 54 
SWORO OF FARGOALITI 21 K .. .. ...... .... 23 

C-64 )I\.ATA R I 
WOROPRO 3 • 101 69 64K RAM IFOR 4001 125 
VIDEOPAK 80 180 COLUMNI 169 48K RAM IFOR 4001 lOS 
/ ·80 VIDEOPAK IWITH CPMI 259 MONKEY WRENCH 11 52 
6502 PROF. OEV. SYSTEM ITI 23 8 KEY 400 IKEY80AROI 45 
VISICALC 101 189 ALIEN GROUP VOICE 80X 10140K I lg 
PET EMULATOR 26 TECHNICAL NOTES 25 
ELEMENTARY 64 1800KI 14 NEWPORT PROSTICK 23 
TOTLLA8ELITIIVIC OR 641 20 MICR081TS MOOEM 159 
JUMP MAN 101 20 PRINTER INTERFACE 83 
KINOERCOMP 101 23 OE RE ATARIIBOOKI 18 
FORT APOCALYPSE 10.11 26 VAL FORTH 10124K 45 
lDRK 1101 20 ATARI WRITER ICI 79 
FROGG ER 101 26 MINER 2049ER ICI 33 
ANNIHILATOR III 18 STAR80WL FOOT8ALLI0.!1 24K 23 
TEMPLE OF APSHAIIOI 29 PHAROAH'S CURSE 10.T132K 24 

C -"' CARTRIDGE 0 • DISK T • CASSEnE • MOST ITEMS 

COMSTAR ORDERS DNl Y: BOO-55B-BBD3 
or lind chack or mllnav order. VISA. Me add 

P,O. BOX 1730 GOlETA,CA93116 3'/. Shlpplng-12 lor "Itwlrl ICll110r 
IB051 964-4660 hard."'I. C.ll1 .dd 6% In. COO .dd 12.50. 
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Products for Commodore, Atari, Apple, and others!

?k *>wn

THE

MONKEY WRENCH

THE MONKEY WRENCH II
A PROGRAMMERS AID FOR ATARI 800
NEW AND IMPROVED - 18 COMMANDS
PLUGS INTO RIGHT CARTRIDGE SLOT

If you are a person who likes to monkey around with
the ATARI 800. then THE MONKEY WRENCH II is

for you!! Make your programming tasks easier, less
lime-consuming and more fun. Why spend extra
hours working on a BASIC program when the
MONKEY WRENCH can do it for you in seconds.
It can also make backup copies of boot type
cassette programs. Plugs into the right slot and

works with ATARI BASIC cartridge.

The MONKEY WRENCH provides 18 direct mode
commands. They are. AUTO LIME NUMBERING - Pro
vides new line numbers when entering BASIC program

lines. RENUMBER - Renumbers BASIC'S line numbers
including internal references. DELETE LINE NUMBERS
- Removes a range BASIC line numbers.

VARIABLES - Display all BASIC variables and their current value Scrolling - Use the

START&SELECT keys to display BASIC lines automatically. Scroll up or down BASIC pro
gram. FIND STRING - Find every occurrence of asinng. XCHANGE STRING - Find every
occurrence of a siring and replace it with anolher siring. MOVE LINES - Move lines Irom
one part of program to another part of program COPY LINES -Copy lines Iromone part
of program lo another part of program. FORMATTED LIST - Print BASIC program in
special line format and automatic page numbering. DISK DIRECTORY - Display Disk
Directory. CHANGE MARGINS - Provides the capability to easily change the screen
margins. MEMORY TEST - Provides the capability to test RAM memory CURSOR
EXCHANGE - Allows usage of the cursor keys without holding down the CTRL key
UPPER CASE LOCK - Keeps the computer in the upper case character set. HEX CON
VERSION - Converts a hexadecimal number to adecimal number. DECIMAL CONVER
SION - Converts a decimal njmber to a hexadecimal number. MONITOR - Enter the
machine language monitor.

In addition to the BASIC commands, the Monkey Wrench also contains a machine
language monitor with IBcommands used to interact with the powerful features of the
6502 microprocessor

$59.95

VIC RABBIT CARTRIDGE
AND CBM 64 RABBIT CARTRIDGE

NEW FEATURE!

DATA FILES!

"High Speed

Cassette

Load and Save!"

$39.95
(includes cartridge

and manual) for VIC

Don't waste your Life away waiting to LOAD

and SAVE programs on Cassette Deck.

Load or Save 8K in approximately 30 seconds!

Try it—your Un-Rabbitized VIC or 64 takes

almost 3 minutes. It's not only fast but VERY

RELIABLE.

Almost as fast as 1541 Disk Drive! Don't be fool

ish — Why buy the disk when you can get the

Rabbit for much, much less!

Allows one to APPEND Basic Programs!

Easy to install — just plugs in.

Expansion Connector on rear of the VIC Rabbit.

Works with or without Expansion Memory.

Works with VIC or 64 Cassette Deck.

12 Commands provide other neat features.

Fast Data Files - two data file modes.

Also Available for 2001. 4001, and 8032.

-300/1200 Baud
Standard Terminal Communications Package

■PFO-IOO OOA CP<Di>D2 BELL - 12 30 00 10 n 36

Don't setlle lor non-sianaard Communications Protocol1

Access Micro Net Source. Bulletin Boards Local Mam.

Irame. etc

• Comoiete Package - Includes RS232 inter

lace Board and software (Ooes nol include

II
■ Communicates in industry StanOard ASCII

1 JrjioarJiDoivi'Oaaro''raT D.5«

■ Automatic fife Translation

■ Can Decontrolled tromksyDoarOO'user sup-
olied Dasic or machine language program

Specify 3.0 or 4 0 ROMS or 9032 Commodore Computer

4040 or 80S0 or PEOISK II Disk or CBM64 on 1541.

Price: $129.95

ATARI AND PET

EPR0M PROGRAMMER

Programs 2716 and 2532

EPROMs. Includes hardware

and software. PET = $75.00 -

ATARI (includes sophisticated

machne language monitor) =

$119.95

PET BASIC SCROLL PROGRAM
Scroll thru Basic Programs using cursor
up/down keys. Specify computer. $6.00 on

cassette. $9.00 on diskette.

65C02 MAE
Same as our MAE but enhanced for the new
65C02 Opcodes. Turns your computer into a
development system for the new ROCKWELL

65C02 Microprocessor. $200.00 — Specify

Computer.

6800 CROSS ASSEMBLER
A Cross Assembler based on the MAE that

runs on the PET, Apple, or Atari but assembles
opcodes for the Motorola 6800 microproces

sor. Turns your computer into a development

system for the Motorola 6800 Microprocessor.

$200.00 — Specify Computer.

ATARI and VIC Cartridges
EHS can supply large quantities of ATARI and

VIC Cartridges for software developers. If you

need cartridges, call for pricing.

TRAP 65
TRAP 65 is a tiarflware device that

plugs into your 6502's socket Prevents

eiecution of ummalemented opcodes
and provides capability to extend the

machines' instruction set
For PEIVAPPLE'SYM

Reduced irom $149 95 lo S69 95

It's a

Professionally

Designed

Software

Development

System

More than just an Assembler/Editor!
Now for the "64"

MAE
for

PET

APPLE

ATARI

$46335
New

Price

$99.95

Blast off with the software used on the space

shuttle project!

• jflsigneo 10 improve Proofammer P'oducuwiiy

• Similar syntax and commands — No need loretoarn

peculiar syntaxes and cornmanas wnen you go

liom PET lo APPLE to ATA HI

■ CoresiOeni AssemDier/Ediioi — No need to loaa

ine Ed'tor men tr.a Assemble' inen ihe Eaitor. eic

• also includes Wo ro Processor. Rslocaiing Loade'

• Odiws EPROM Programmer unimpiemenua

opcode circuitry

• STILL NOT CONVINCED Send lor Iree jpec ih*et<

5 Y« INCH SOFT

SECTORED DISKETTES

Highest quality. We use them on

our PETs, APPLEs, ATARIs, and other

computers. $22.50/10 or $44.50/20

Prowriter Printer - Excsllsnl dot matrix pnnl pantlsl =c«ll

Serial ■ Call IEEE = Call

DC Hayes Smart Modem = $235 00
DC Hayes Micto Modem II = $289 00

RanaDiSk Drive ■ 375
4 Dnve Controller - 114

EPHOMS 2716 x M 502532 = S750

Over 40 Commodore Programs by Baker (on 4040) ■ S25 00

Products for Commodore, Atari, Apple, and others! 

THE MONKEY WRENCH II 
A PROGRAMMERS AID FOR ATARI 800 

NEW AND IMPROVED - 18 COMMANOS 
PLUGS INTO RIGHT CARTRIOGE SLOT 

.. \~~ VIC RABBIT CARTRIDGE 
". AND CBM 64 RABBIT CARTRIDGE 

If you are a person who likes to monkey around with 
Ihe ATARIBOO. then THE MONKEY WRENCH II is 
for you!! Make your programming tasks easier,less 
time-consuming and more fun. Why spend extra 
hours working on a BASIC program when the 
MONKEY WRENCH can do it for you in seconds. 
It can also make backup copies 01 boot type 
cassette programs. Plugs into the right slot and 
works with AlARI BASIC cartridge. 

THE 
MOHKEY WREHCH 

~' 

NEWFEATUREI 
DATA FILESI (1 " I 

"High Speed tJ' "-J Cassette , 
Load and Save!" ... "-J 

$39.95 
(includes cartridge for VIC 

and manual ) 
The MONKEY WRENCH provides 18 direct mode 
commands. They are: AUTO liNE NUMBERING - Pro-
vides new line numbers when entering BASIC program 

Don't was te your Life away waiting to LOAD 
and SAVE programs on Casselle Deck . 

Imes. RENUMBER - Renumbers BASIC's line numbers 
Including internal references. DELETE LINE NUMBERS 
- Removes a range BASIC line numbers. $59.95 
VARIABLES - Display all BASIC variables and their current value. ScrOlling - Use the 
START & SELECf keys to display B.6SIC lines automatically. Scroll up or down BASIC pro· 
gram. FIND STRING - Find fMry occurrence of a stnng. XCHANGE STRING - Find fMry 
occurrence 01 a string and replace il with another Siring . MOVE LINES - Move lines from 
one part of program to another part 01 program. COPY LINES - Copy lineslrom one part 
01 program to another part of program. FORMAITEO LIST - Print B.6SIC program in 
special line format and automatic page numbering. DISK DIR ECfORY - Display Disk 
Directory. CHANGE MARGINS - Provides the capability to easily change Ihe screen 
margins. MEMORY TEST - Provides the capability 10 test RAM memory. CURSOR 
EXCHANGE - AJlows usage 01 the cursor keys without holding down the CTRL key. 
UPPER CASE LOCK - Keeps the computer in the upper case character set. HEX CON. 
VERSION - Converts a hexadecimal number to a decimal number. DECIMAL CONVER. 
SION - Converts a decimal number to a hexadecimal number. MONITOR - Ente r Ihe 
mach ine language monitor. 

Load or Save 8K in approximately 30 seconds! 
Try it-your Un-Rabbitized VIC or 64 takes 
almost 3 minutes. It's not only fast but VERY 
RELIABLE. 

Almost as fast as 1541 Disk Drivel Don 't be fool­
ish - Why buy the disk when you can get the 
Rabbit for much, much less! 

Allows one to APPEND Basic Programs ! 
Easy to install - just plugs in. 

In addition 10 the BASIC commands. the Monkey Wrench also contains a machine 
language monitor with 16 commands used to interact with the powerful features 01 the 
6502 microprocessor. 

Expansion Connector on rear of the VIC Rabb it. 
Works with or without Expansion Memory. 
Works with VIC or 64 Cas selle Deck. 
12 Commands provide other neat features. 
Fast Data Files - two data file modes. 

-'0'" \'{'.e ~" 
\"" \O~ ,'0 STep _ 30011200 Baud 

Siandard Terminal Communications Package 

·f>FO· IOD OOA CP<OI>D2 BE LL . 123000 10 1_36 

Don) senle 10' non·s!a11<laro Commumcaloons ProrOCOl' 
Access M,c'o Ne1, Source. Bulreltn BoarOs. locaIMatn. 
trame. etc 

• Complete Pac~~Qe - Incluoes RS2J2 In le.· 
race 80arO ano sol'lware JODeS fill! lIIeluoe 
mooem) 

• Commllrllc:ales m IIlO uS!ry SlaMaro "'SCII 
• Uplrmll00wr1oad to/trom DIsk 
• AutomallC Fde TI~nslatlOn 
• Call Of: cGnrrol\ed tram keytKwd or ustr WO· 

olltd lIa$!( Of machme lanouaoe OfOl;fam 

Specily 3.0 o. 4.0 ROMS Of 8032 CommOdore Computer 
4040 Of 80500( PEOISK II Disk or CBM64 on 1541. 

Price: $129.95 

ATARI AND PET 
EPROM PROIGRAM~E: " '''''Jl 

Programs 2716 
EPROMs. Includes hardware .-.1_,. PET = $75.00-
AlARI {includes sophisticated 
madline language mooilorl = 
$119.95 

Also Available for 2001. 4001 , and 8032. 

PET BASIC SCROLL PROGRAM 
Scroll thru Basic Programs using cursor 
up/down keys. Specify computer. $6.00 on 
cassette, $9.00 on diskette. 

65C02 MAE 
Same as our MAE but enhanced for the new 
65C02 Opcodes. Turns your computer into a 
development system for the new ROCKWELL 
65C02 Microprocessor. $200.00 - Specify 
Computer. 

6800 CROSS ASSEMBLER 
A Cross Assembler based on thB MAE that 
runs on the PET, Apple, or Atari but assembles 
opcodes for the Motorola 6800 microproces­
sor. Turns your computer into a development 
system for the Motorola 6800 Microprocessor. 
$200.00 - Specily Computer. 

ATARI and VIC Cartridges 
EHS can supply large quantities of ATARI and 
VIC Canridges for software developers. If you 
need can ridges, call for pric ing. 

TRAP 65 
TRAP 65 IS a hald ..... are deVIce lIlal 
oluos mto your 6502's socket Prevents 
executIon 01 unrmplemented oocodes 
and provides a~bI.1Y to eKiend the 
milChrnes· rnSlfUCtJon stt 
For PHIAPPLEIS'(M 
Reduced 110m S , A9 9S to 569 95 

More than jusl 
Now for the "64" 

Assembler/Editorl 

It's a 
Professionally 
Designed 
Software 
Development 
System 

MAE 
lor 

PET 
APPLE 
ATA AI 
~ 

New 
Price 

$99.95 
Blast oM with the software used on the space 
shuttle project! 
• Oes ... ne<l1O ,mprQYI Programmer PrOd"'Hv"~ 
- Somo/ar~ .. _nd o;ommandt _ NO......., 10 r."n 

pecul,ar S)'n".n and eommaMS wilen youQoO 
hom PET 10APPLE toAl"ARI 

• CoreSodenl AssemDlerIEo,'or _ No need toload 
II'Ie Ed ,'or tnen If .. AsSllmbler lnen IIIe Ed 'lor. ere 

• Also ,neI<oon Wo<d Processor. R,loeal '''O Loaoer. 
_m",n mote 

• OPIoons EPRO"" Prog .. m .... r. unomplamenle<l 
0C)a)da eoftU"ry 

• STILLNOTCONVINCEO Senr:rlorlr .. spee~' 

5!4 INCH SOFT 
SECTORED DISKmES 

quality. We use them on 

PETs. APPlEs. AlARls. and other 
$21.50110 or ~.50120 



NEWS, PRODUCTS

Atari Disassembler

Ultra Disassembler, a labelling

disassembler for Atari com

puters, is available from Adven

ture International.

The program recreates the

source code from which a

machine language program was

assembled. It can disassemble

DOS files or code from a list of

specified disk sectors.

Output may be written to

the screen, printer, or disk file.

The disassembly is reversible

and may be edited and reas

sembled with any popular Atari

assembler.

Ultra Disassembler sells for

$49.95.

Adventure International

Box 3435

Longwood, FL 32750

Vocabulary

Builder

Power-of-Words, a word learning

game designed by Peter Funk,

author of the "It Pays to Increase

Your Word Power" column in

Reader's Digest, is available for

Apple computers.

Each volume includes 200

target words and their associated

synonyms, antonyms, prefixes,

and suffixes. The game features

immediate scoring, and after an

answer is scored, the program

provides additional information

about the words used in the

quiz.

Pozver-of-Words, which sells

for $79.95, includes two diskettes

of five games each, worksheets,

and a final quiz covering the

words in all the games.

Funk Vocab-Ware

Peter Funk, Inc.

4825 Province Line Road

Princeton, N] 08540

Memory Expansion

And Printer

Interface For

TI-99/4A

Doryt Systems has introduced a

32K memory expansion unit and

a parallel printer interface for

the TI-99/4A, both of which can

be used without the expansion

box.

Paraprint ISA is a parallel 8-

bit communication interface that

connects directly to the computer

and works without the RS-232

interface card. The interface sells

for $105.

Memory 32K adds RAM to

the TI-99/4A, allowing the use of

the Editor Assembler, TI Logo,

Doryt Systems Memory 32K and Para

print 18A plug directly into the Tl-991

4A and eliminate the need for an expan

sion box.

and other modules that require

memory expansion. Like Para

print 18A, it plugs directly into

the computer and provides a

daisy-chain connection for other

TI peripherals. Memory 32K is

priced at $175.

Doryt Systems, Inc.

14 Glen Street

Glen Cove, NY 11542

(516)676-7950

Game Design

Tutor

Coco 2 is a teaching game that

explores the fundamentals of

computer game design with an

approach that assumes no prior

computer knowledge. The pro

gram follows a fully developed

sample game and then helps the

user alter the game's concept or

Coco 2 teaches video game design

skills.

write a totally new game.

Coco 2 is available for the

16K VIC for $39.95. Versions

also are available for the Com

modore 64, the 32K Atari 400,

and the Atari 800 for $44.95.

Human Engineered Software

71 Park Lane

Brisbane, CA 94005
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Atari Disassembler 
Ultra Disassembler, a labelling 
disassembler for Atari com­
puters, is available from Adven­
ture International. 

The program recrea tes the 
source code from which a 
machine language program was 
assembled. It can disassemble 
DOS fil es or code from a lis t of 
specified disk sectors. 

O utput may be written to 
the screen, printer, or disk file. 
The disassembly is reversible 
and may be edited and reas­
sembled with any popular Atari 
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Power-oj-Words , a word lea rning 
game designed by Peter Funk, 
author of the " It Pays to Increase 
Your Word Power" column in 
Reader's Digest, is ava ilable for 
Apple computers. 

Each volume includes 200 
targe t words and their associated 
synonyms, antonyms, prefixes, 
and suffixes . The game features 
immediate scoring, and afte r an 
answer is scored, the program 
provides additional information 
about the words used in the 
q uiz. 

Power-oj-Words, which sell s 
for $79.95, includes two diskettes 
of five games each, workshee ts, 
and a final quiz covering the 

words in all the games. 
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Memory Expansion 
And Printer 
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TI-99/4A 
Doryt Systems has introduced a 
32K memory expansion unit and 
a parallel printer interface for 
the Tl-99/4A, both of which can 
be used without the expansion 
box. 

Paraprint 18A is a parallel 8-
bit communication interface that 
connects directly to the computer 
and works without the RS-232 
interface card . The interface sells 
for $105. 

Memory 32K adds RAM to 
the TI-99/4A, allowing the use of 
the Editor Assembler, TI Logo, 

Doryt Systems Memory 32K alld Pam­
prillt 18A plllg directly illto the TI-99/ 
4A alld eJimillate the lIeed for all expall­
sion box. 

and other modules tha t require 
memory expansion. Like Para­
print 18A, it plugs directly into 
the computer and provides a 
daisy-chain connection for other 

TI peripherals. Memory 32K is 
priced at $175. 
Doryt Systems, Illc. 
14 Glell Street 
Glell Cove, NY 11542 
(516)676-7950 

Game Design 
Tutor 
Coco 2 is a teaching game that 
explores the fundamentals of 
computer game design with an 
approach tha t assumes no prior 
computer knowledge. The pro­
gram follows a fully developed 
sample ga me and then helps the 
user alte r the game's concept or 

Coco 2 teaeiles video game desigll 
skills. 

write a totally new game. 
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16K VIC for $39.95. Versions 
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modore 64, the 32K Atari 400, 
and the Atari 800 for $44.95. 
Humall Ellgilleered Software 
7J Park Lalle 
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Timex/Sinclair

Control Center

A desk-type work station for the

Timex/Sinclair 1000 and Sinclair

ZX-81 computers is being mar

keted by Timeworks.

CASSETTES ! ! !

FOR YOUR COMPUTER

• Computer Grade • Wide Dynamic Range

• 100% Error Free • 5 Screw Housing

• Fully Guaranteed • Carefully Packed

All Prices Include Shipping

• Phone Orders Add $1.50 CO. D. Fee '

COMPUTER TAPE PRICES

Length 12 LOT 24 LOT 100 LOT

C-5 .52/6.24 .38/9.12 .35/35.00

C-10 .55/6.60 .40/9.60 .35/35.00

C-20 .60/7.20 .45/10.80 .40/40.00

BASF DPS Tapes Add .05 Cents Per Tape

- Custom L engths A vai/ab/e —

... Write For Volume Prices...

— Norelco Cassette Cases and Labels —

[with Cassette Orders Only\

12-249Cases .20 Ea. 250-.13Ea.

12 Labels lor .20 120 for 1.70

1000 Pinfeed Labels 14.50

SEND MONEY ORDERS OR CHECKS TO:

CASS-A-TAPES

Box8123-C

Kansas City, Mo. 64112

816-444-4651

252 COMPUTE! August 1983

The Computer Control Cen

ter includes an on/off switch to

eliminate the constant plugging

and unplugging of the system. It

also includes space for RAM

packs, openings for cassette and

printer cables, and a cassette

tape storage pocket.

The top of the unit, which is

priced at $29.95, can accommo

date a 13-inch television or

monitor.

Timeworks, Inc.

405 Lake Cook Road, Building A

Deerfield, IL 60016

(322)291-9200

Game, Utilities

For Atari

Generic Software has produced

a software package called Your

First Disk for Atari computers.

The disk includes Wordzzp,

an educational spelling and vo

cabulary game, as well as Catalog,

an autorun disk directory pro

gram, and Sound.Exp, a program

for sound statement experimen

tation. The diskette also includes

files for alphabet learning and

math problem creation.

The Your First Disk package

sells for $18.95.

Generic Software

P.O. Box 27463

Golden Valley, MN 55427

The Computer Control Center is a

molded polystyrene work station for the

TimexlSinclair computers.

3-Inch Disk Drive

A compact, 3-inch floppy disk

drive is available from Panasonic.

The drive is plug compatible

with most 5'/t-inch disk inter

faces and uses the same re

cording method, data transfer

rate, and disk rotation speed.

The EME-101 drive is

roughly half the weight and one-

fourth the size of conventional

disk drives, but it offers the same

storage capacity. A brushless

direct-drive DC motor eliminates

the need for belts, and a steel

band positioning mechanism

allows for a 3-miIlisecond track

access time.

Panasonic

One Panasonic Wai/

Secaucus, Nj 07094

The EME-101 compact disk drive from

Panasonic.

TimeX/Sinclair 
Control Center 
A desk-type work station for the 
TimeX/Sinclair 1000 and Sinclair 
ZX-81 computers is being mar­
keted by Timeworks. 

CASSETTES ! ! ! 
FOR YOUR COMPUTER 

• Computer Grade • Wide Dynamic Range 
• 1()()% Error Free • 5 Screw Housing 
• Fully Guaranteed • Carefully Packed 

AIJ Prices Include Shipping 
·PhoneOrdersAdd$l.50C.O.D. Fee ' .. ... .... .... ... .... ..... .. ... . 

COMPUTER TAPE PRICES 
Length 12 LOT 24 LOT lao LOT 

C·5 .52/6.24 .38/9.12 .35 / 35.ao 
C· l0 .55 / 6.60 .4019.60 .35/ 35 .ao 
C·20 .6017.20 .45110.80 .40 /40.ao 

BASF DPS Tapes Add .05 Cents Per Tape 
- Custom Lengths Available -

.. Write For Volume Prices ... ...... ..................... ........... . 
_ Noreko Cassette Cases and Labels -

I with Cassette Orders Only l 
12.249 Casesl .20 Ea. 250· .13 Ea. 
12 Labels lor .20 120 for 1.70 

1000 Pinfeed Labels 14.50 

SEND MONEY ORDERS OR CHECKS TO: 

CAS S-A - TAPES 
Box 8123·C 

Kansas City. Mo. 64 112 

816· 444·4651 
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The Compute r Control Cen­
ter includes an on/off switch to 
elimina te the constant plugging 
and unplugging of the system. It 
also incl udes space for RAM 
packs, openings for cassette and 
printer cables, and a cassette 
tape storage pocket. 

The top of the unit, which is 
priced at $29.95, can accommo­
date a 13-inch telev isio n or 
monitor. 
Timeworks , /11C. 

405 Lake Cook Road, Bllildillg A 
Deerfield, IL 60016 
(312) 291 -9200 

Game, Utilities 
For Atari 
Generic Software has produced 
a software package ca ll ed Yo"r 
First Disk for Atari computers. 

The disk includes Worrlzzp, 
an educationa l spelling and vo­
cabula ry game, as well as Catalog, 
an autorun disk directory pro­
gram, and So/lI1rl.Exp, a pr?gram 
for sound statement expenmen­
ta tion. The diskette also includes 
files for alphabet lea rning and 
math problem crea tion. 

The Your First Disk package 
sells for $18.95. 
Gelleric Software 
P.O. Box 27463 
Goldm Valley, MN 55427 

The COlllp"ter COlllrol Cell IeI' is a 
lIlolded polystyrelle work slatioll fo r the 
Timex/Siuc/a;r computers. 

3-lnch Disk Drive 
A compact, 3-inch floppy disk 
drive is avai lable from Panasonic. 
The drive is plug compatible 
wi th mos t 5 '/,,-i nch di sk inte r­
faces and uses the same re­
cording method, data transfer 
rate, and disk rotation speed. 

The EME-101 drive is 
roug hly half the we ight and one­
fo urth the size of conventiona l 
d isk drives, but it offers the same 
s torage capacity. A brush less 
direct-drive DC motor eliminates 
the need fo r belts, and a steel 
band positioning mechanism 
all ows for a 3-millisecond track 
access time . 
Pnll(lsollic 
Olle PallflSOllic Way 
SeCnllCIIS, N/ 07094 

The EME-I01 cOlllpact diskdrivefrolll 
Pallflsollic. 
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PF.RCW1 SE/DO/2DRE U52K)

PERCON DE/DD/1DR <152K)

PERCOM DS/OD/2DRS (7011!)

EIGHALMAK MI II MODEM

USI 12* AMBER MONITOR

WICO RED8AJX JOYSTICK

W1CO DELU1E JO(STIC»

WICO TRACKBALL

WICO 12 FT EITENSIOB CORD

AGGRESSOR

ALIEN SOCCER

ANDROMEDA COHJUEST

Aft ESCAPE

BLADE OF lUCM-OOLE

CAVE-IN

CHECKBOOK

COMPUTER FOOTBALL STRATEGY

COMPUTES STOCIE t BONDS

CONCENTRATION

CRITICAL MASS

CROSSPIRE

49.95

72.9S

421.95

169.95

194.95

619.95

1325.00

11.95

10/16.95

10/19.95

10/25.95

LOVI I

LOW I I

11.95

LOHI1

LOW11

94.95

69.95

119.95

149.95

191.95

499.95

459.95

149.95

79.95

109.95

179.95

121.95

419.95

539.95

B59.95

619.95

939.95

79.95

159.94

239.95

21.95

34.95

29.95

49.95

6.95

ATARI RanaSystems

■■ DEADLINE

QD Hayes

CART/VIC20

CAS5/VIC20

CASS/CU

DISK/V1C20

DISK/CM

cart/vic;o

caes/vicso

CASS/C64

CASS/C64

CASS/VIC20

DISJC/C64

CASS/VIC30

DIBK/CM

27.50

10.35

12.50

2J.50

27.50

21.50

13.75

31.50

21.00

31.50

I FRANKLIN

sec IBM

MOSAIC
64KRAM

SELECT

Fin IIT

FT. APOCALYPSE

FROOCIB

FRUIT FLY

FUIL PI PATES

GALACTIC BLITZ

GALACTIC OlOSS?II

COLD FEVER

COLD MINI

GRIDRUKHIlt

HANGMAN

HARRIER

HISKW MONITOR

HISHKITIR U/P

KEEUKITIR i*

KEY DIDOLE DIDDL

IH SEARCH OF THE

AMAZING THING

JUMP KM

IIHDEKCOKF

MARTIAN HAIDER

KTTBOE

MONSTER MAZE

HULTISOJND S1THTH

HUHIIEICHASEII

NUKBEk CRUNCH

NUHBER SJLPER

PHAROii'S CURSE

pkEDATOR

PROTECTOR

guicx brow poi

RAID ON ISRAH

KEACANOHICS

HIPTON

RESCUE AT HIGEi.

RETRO BALL

RICOCHET

ROBOT PANIC

SCORPION

SHARK TSAP

SIDEWINDER

SIMON

C502 dor DEV BTS

EK1 RUN

SMAKE BYTE

SNOOPER TROOPS >1

SPACE ATTACK

SPIDER CITt

STORTS SEARCH

SQUISH1 EX

STARCROSS

SURVIVOR

SWARMI

SWORD OF FAROOAL

SIN THE 5OUKD/MUSK

TELINCARE

TOK

TURMOIL

TURTLE GRAPHICS

TURTLE GRAPHICS 11

TYPE ATTACK

THE VEIN GAME

VIC FORTH

VIC-MEN

VIC MUSIC COMPOSES

VICTREK

VIC VAHGC

V10EO SEARCH

WORD SEARCH

ZORX I II OR III

CAJtT/VICIO

CAPT/VIC20

CART/VIC20

CASStniSE/M

DISX/C64

CAST/VIC211

CART/CM

CASSIDISE/U

DISF/CU

CASE/VIC2O

CAES/VIC20

CAES/VIC20

CAES/V:C20

CAHT/VIC20

DISH/VIC20

CAJfr/tfVIC20

BUCASS/VICJO

CASS/VIC20

CART/M4V1C20

CABT/VIC20

CART/CM

BISIUCbl

1ST

DISK/CM

DISI/C64

DISA7C64

DiSVVIC20

8KCAES/V1C20

CART/VIC20

D1SF/VIC20

H.KCAEE/V1CJD

CART/VICJO

UK CASS/VIC2O

CASStEUS IVM

CA1TI/VIC20

CART/V1C20

> CART/VICI0/t4

CASS/VIC20

CART/VIC20

DISK/CM

16ICASS/V1C20

CART/CM

6t CASS/VICJO

OBT/VIC20

CABT/Vi;2D

cart/viczo

disi/vi;zo

bk cass/vic20

CASS/VIC20

CASS/M/VIC2Q

BBCAES/VIC20

CART/CM

lilSK/CM

m CAS5/V1C20

ORT/M/VICJ0

CASE/VIC21

CA0T/t4/VIC2ll

DIEUJCM

CASSiDIEK/CM

CASS/V1D20

lbXCASB/V!C20

= CABT/VIC2Q

CAS5/f»4

CASS/VIC20

CART/VICJO

CABT/V1C20

CART/CM

DIEK/VIC20

CART/VIC20

8KCASS/VIC20

CASTA'IC20

CASS/VIC20

CASS/VIC20

CASS/VIC2D

CASS/V1C20

D1SE/C64

21.00

27.50

27. bO

24.00

27.50

21.00

21.00

21.00

9.00

It.00

17.25

10.25

27.50

17.50

27.50

S.2S

21. OO

J7.50

27.50

Jt.00

21.00

27. bO

13.75

7.SO

27.bO

U.75

17.25

21-50

17.25

34.00

17.50

30.25

44.75

D.75

27.50

27.50

27.50

13.75

21.00

11.00

1.00

2.50

4.00

7.SO

6.15

7. SO

1.T5

4.DO

7.50

4.00

1.00

l.DD

1.00

5.7S

2.25

7.SO

7.50

1.00

41.25

15.DO

10-00

12.25

9.06

1J.75

13.75

27.50

Texas
Instruments

TOR FASTEST DELIVERY: CASHIER'S CHECK OR VISA/MftSTEBCARD ISO EXTRA CHARGE FOH CAWS. INCU1UB HUMBBH, BXPIRATIOh DATE, HA««, ADDRMSE L PHOHB). PERSOHAL CHECK

ftLLOU 2 WEEKS TO CLEAR- PUHCHASE OIUIEB HUST INCLUDE CHECK. SHIPPING ■ HANDLING: CONTINENTAL V}.S. S* (IS BIN), U.P.S. STBKT U1DRKSS RBOUIWD.- APO FPO ALASKA

HAWAII k -lOlJITOKli 51 IS1C HIM; FOREIGN IS* IS1E, HIK). IHCl.UUK PHONE NO«B«B HITU MJ. ORDERS. AXl. ITEMS ARE HEW WITH MANUFACTURER'S UABHANTY. APPLE COUNTRV,
LTD. CAHNOT CUAFiANTEt THE MERCHANTABILITY OF ANY PRODUCT. PRICES ARE SUBJECT TO ftUAlLABI 1.1 TY •■ CHANGE WITHOUT NOTICE. DUE TO OUB LOU PRICES, ALL SALES ARE

KtNAL. RETURNED MERCHANDISE IS SUBJECT TO A BESTOCKING FEE f. MUST COME IN ORIGINAL UNDAMAGED CARTON WITH RHA NUMBER. NO SOFTWARE EXCHANGES. CALIFORNIA

RESIDENTS ADD 61 TAX. SEND II FOR NEW FALL CATALOG (GOOD TOWARD KIRST PURCHASE). APPLE COUNTRY. LTD. IS A DISCOUNT BAIL ORDBR UOOSB rOR THB HICROCOHPUTEK

INDUSTRY I ISA CALIFORNIA C0W0RAT1QN NOT AFFILIATED WITH APPLE COMPUTER INC. APPLE IS TRADEMARK OF APPLE COMPUTER. INC. 6.1.8J

P O Box 1099

Call us... we can help! (619) 765-0239 Ju|jaa Caiif. 92036
Apple Country. Ltd is a DISCOUNT MAIL ORDER HOUSE for the micro computer industry

and is a California corporation noi affiliated with Apple Computer Inc Apple is a trademark of Apple Computer Inc
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CMS/64IVICIO 1 1.00 
UCA5S/VI CI O ').50 
C.Ior./a.t 20. 00 
OIlIVCW 27 . S0 
U c.tolISIYIC10 ' . 1) 
C.Io.,../MlV IC10 n . so 
C.Io"/VIC20 1l.JS 
c u rr/MIV IC l O 14 . 00 
OI SK.!CIU. n . so 
C.uS. OISIV<So It . 00 

510' ...... 1 c.us1V1:20 21 . 00 
SVCIlll or U K4\!. l ~KC.\SSIVI ClC 21 . 00 
SYM nil !IDC1IIO/IOlIS I C C.IoRtIV I Cl O " . 00 
Tu.ooGI.IIIl c.uS/CW 1 S . l~ 
1'O..:l CASSA' IClO 1l. n 

'nIlTt..I CIU.PII ICI 
'nI lTt..I IOJU.I'tI ICl I I 
nPl " TTIoCI: 
:'III V~ IN G.Ut.I 
VIC rolml 
YIC "IIO< 
VIC _ IC COOtP05 ! 1I 
VI CT IlEK 
VIC VANClO 
VI OI(I SUllt'ii 

CIo"lY l Cl O n.so 

C" "/a.t " .00 
CIor./64IVI C20 2l . ~0 
01lJ./VIC10 20. 00 

/,.--,~=:!.. OJ m Hayes~:;::-" • __ ;-... 1_ " \ UJ -
·a_ .... 

COor./V : CIO 
CIoU/V ICl1I 
~~ 
DIU.lVIC1C 
DIU.lCIo4 
CIJI't/VICl1I 
c.uS/V ICIO 
=,~ 
CASt/ CIU. 
CASSIVIC10 
OIWCIU. 
C\$$IVI C10 
O. U .lCIU. 

MOSAIC· 
MKRAM 

WOlD ' ''''Il0l 
'IOU I II 011 III 

C.Io"IYIC20 
UCIoSS/V I C10 
CIolt':lY l ClO 
CJ.SS/\· IC1 0 
C.IoSS/V IC1D 
C" UIVI C20 
c..u. IV I C10 
DII IVa.t 

eaGLE I 
OI(IDATA 

__ i 
NEe 

SELECT TEXAS 
I;1~' INSTRUMENTS 

n )R " "STEST O~L'VER': CASHIER' S CHECK OR V IS"/MASTEIIC"IID INO EXTAA CH"RGE reR CllIIDS . I NC WO II NII II I IIR, I::lPIRAT 10 1o O" T II. M .. . .. M OU SS , PIiOOlII ) . ' ElISOto:Al. CIte''' 
AL LO W 1 ·.r !f.K(; TO C~C"R. PUIICItASE OkD! R MUST W CUJIl E CIIJ:CK. S IIIP ' INC , II"NOl-fNC: COtIT IN o.'T.\1. U.S. ~ \ /S~ IUN I . U. P .5- STun I.OOUSS IWOtlIUO: .\ro rPO .t.IJIsu. 

H ... W",,! • !'.ONITOIIS ~ l ($ 10 II INII t'OREIGN 15 \ 1$1~ III N, . INC I.UIl I ' UOIII II UIII IIIIR III ITH ,,1.1- 0 1W1l1lS • .\1.1. ITt ll S AR£ NEW " I TH AANUI''''C'l'II RER' S W"'lUU.Nty. IJ'P U COUNTRY 
LTD. c ... :mOT' CUA R.IINTtE TItE II EIICU .... vrIt!l IL1'I'Y 0 1' lillY PIIOOUCT. rR!CES "RE SUIIJ EC'T 10 "'V AI LABILIT' , CHANG! .... I THotn' NOT I C E- out: TO OUR LOW PII I C[S AU. S .\1.ES A~ 
ri NIU.. 1U:TU1I,'l t:0 I'I ERCHAtoiDI St: IS tU1IJ1:C'I' 10 ... RESTOCKIN!:; t't:[ , I'I UST OJ!'! E I N ORI CIN"" UNOII II ... CEO (:A1tT()t;' WI TH 1tH .. HI,II1 B[R- 140 SO"..... ... R[ D CH .... '1~[S. CAi-l FO I(.'l I '" 
RE SIOEIo'TS"'oo 6 \ TAX . 5 £110 &1 1'011 NEW ""LL C"T"'LOG (COOO 10 ..... 1:0 f'11tST PUIICH ... S[) . "PP LE COOIn'RY , LltJ, IS 1\ OISCOt1KT III Al t. O IW.R 1I0 US II roR TOil III I C ROCO III PUTIlIl 
IIID U(; T Ml ~ 1$ 1\ CAI. I t'O RNI'" CORPOIlI\TION IIOT I\" P IL I ~T!:D WIT II IJ'Pt.E COI'I PUT ER I NC. M 'P I.r. I S TIlI\Of. Io( ARK or IIPPL Y. OJ I'I PVTE R I NC. (, . 1.83 

Call us ... we can help! (619) 765-0239 P.o. 
Julian, 

Box 1099, 
C alif. 92036 

Apple Country. Ltd is a DISCOUNT MAIL ORDER HOUSE fo r the m icro computer indust ry 
and IS a Ca li fornia corporallo n no! aUilia led with Apple Compu ter Inc Apple is a trademark of App le Compu ier Inc. 



Extended Screen

Graphics For Apple

Fontrix, an extended screen

graphics program for the Apple

computer, includes 11 pre

defined character sets and allows

the creation of an unlimited

number of other character sets.

The program can be used

for charts, diagrams, and news

letters, among other things, and

text or illustrations created with

the program can be dumped

into a variety of printers.

The Fontrix program costs

$75.

Data Transforms

616 Washington St., Suite 106

Denver, CO 80203

Action/Strategy

Games

Several new games for the Atari

and Commodore 64 computers

are forthcoming from Epyx. They

include:

• PitStop is a formula I race

game in which the players com

pete in the pit as well as on the

track. The race cars include speed

and steering controls, and the

way you drive affects your car's

performance: the faster you take

the corners, the faster your tires

wear out.

• Psi Warrior is a three-

dimensional, chess-like game.

Up to four players compete

against each other or the com

puter, teleporting around the

playing field, and using bolts of

energy in their battles.

• In All-Star Baseball, players

choose an all-star team made up

of players from over the last 50

years. Another player or the

computer can field the opposing

team.

• Gateway to Apshai, the latest

sequal to Temple of Apshai, com

bines role playing, strategy, and

fast action as the player battles

his way in and out of the

dungeons.

Epyx is also introducing a

VIC-20 game, Fun With Music. In

the game, the player composes a

tune and then has to play the

song (or one supplied by the

computer) without missing a

note.

Epyx, Inc.

1043 Kiel Court

Sunnyvale, CA 94086

Organized

Programming
On TRS-80

Top-Down BASIC for the TRS-80

Color Computer, by Ken Skier, is

a book on program design for

the computer user who is familiar

with BASIC.

The 316-page book outlines

a step-by-step approach to pro

duce structured programs that

WE WILL MEET

OR BEAT ANY

ADVERTISED

PRICE.*

Catalog available for $3.00

Please specify computer

• QT¥.

1.

3

4

PRODUCT NAME

. ■-,...., SUBTOTAL

fc? v~*0^£)--- tax

|]S£S^ SHIPPING
SW rffil TOTAL

phice

P.O. Box 1075

Glendale, CA 91209

Phone (2131 247-6484

'That is not below our cos).

Far Fast Delivery, send certified

rjishifir checks, money orders, or

reel bank wire transfers Parsoi

cnacks allow 2 io 3 weeks io cle

Prices relied a cash di:
and Bra auDjoci to cnangi

— Software (SZ 00 Miitmum) hW-
ware iJ5 00 Minimum) California res-

VIS* and MASTERCAPD Acceoled

only

COMMODORE64^
• HARDWARE •

FULL UNE OF COMMODORE COMPUTERS

AND ACCESSORIES AVAILABLE.
Special program, delivery (UPS, UPS AIR), and extended one

year warranty free with computer purchase

TEN KEY PAD $69.95
0 thru 9 keys, plus ?, /. ". +. -. .. and ENTER keys. Easy installation.

No software reQuired. Works with any program. Also works on ihe VIC-20

Case design subject to change.

AUDIO/VIDEO CABLE $9.95
Hook your monitor 4 slereo up to your 64. Instructions included on

how to run external sound into the sound chip for processing.

SOFTWARE
ADD $2.00 FOR DISK VERSIONS

SPRITE SHAPER" $24.95
See the multi-color Sprite take form as you design it.

Easy to use program lorms the Data and Poke lor you.

SOUND SHAPER" $14.95
Try different settings of ADSR, waveforms, and filters for each

of the three voices by simply pressing function keys.

QUALITY COMPUTER
801 S.VICTORIA SUITE 105

VENTURA, CA 93003

(805) 656-1330

MASTERCARD • VISA

Send 25C for our VIC or 64 Catalog • Dealer Inquiries Invited

ABOVE SOFTWARE ALSO AVAILABLE FOR THE COMMODORE C128/40

254 COMPUTE! August 1983

Extended Screen 
Graphics For Apple 
Fontrix, an extended screen 
graphics program for the Apple 
computer, includes 11 pre­
defined character sets and allows 
the creation of an unlimited 
number of other character sets. 

The program can be used 
for charts, diagrams, and news­
letters, among other things, and 
text or illustrations created with 
the program can be dumped 
into a variety of printers. 

The Fontrix program costs 
$75. 
Data Trallsforms 
616 Washillgtoll SI. , Suite 106 
Denver, CO 80203 

Action/Strategy 
Games 
Several new games for the Atari 

and Commodore 64 computers 
are forthcoming from Epyx. They 
include: 

• PitStop is a formula I race 
game in which the players com­
pete in the pit as well as on the 
track. The race cars include speed 
and steering controls, and the 
way you drive affects your car's 
perfo rmance: the faster you take 
the corners, the faster your tires 
wear out. 

• Psi Warrior is a three­
dimensional, chess-like game. 
Up to four players compete 
aga inst each other or the com­
puter, teleporting around the 
playing field, and using bolts of 
energy in their ba ttles. 

• In All-Star Baseball, players 
choose an all-star team made up 
of players from over the last 50 
years. Another player or the 
computer can field the opposing 
team . 

• Gateway to Apsltai, the la test 
sequal to Temple of Apslwi, com­
bines role playing, s trategy, and 

fast action as the player battles 
his way in and out of the 
dungeons. 

Epyx is also introducing a 
VIC-20 game, FlIIl With Music. In 
the game, the player composes a 
tune and then has to play the 
song (or one supplied by the 
computer) without missing a 
note. 
Epyx, fil e. 
1043 Kiel COllrt 
Sl/Ilnyva/e, CA 94086 

Organized 
Programming 
OnTRS-80 
Top-Down BASIC for the TRS-80 
Color Comp"ter, by Ken Skier, is 
a book on program design for 
the computer user who is familiar 
with BASIC. 

The 316-page book outlines 
a step-by-step approach to pro­
duce structured programs that 

WE WILL MEET 
OR BEAT ANY 

ADVERTISED 
PRICE . * 

COMMODORE6It:: 
• HARDWARE· 

FUU UNE OF COMMODO RE COMPUltRS 
AND ACCESSORIES AVAILABLE. 

Special program. delivery (UPS. UPS AlAI. and extended one 
year warranty tree w ith computer purchase. 

""...." .... ~ .... " 

I. 
2. 
3. 
4 . 

, OTT. 

Catalog available for $3.00 
Please specify computer 

PRODUCT NAME P AICE 

--
-

C>~ 
"t~~e 

. 

SUBTOTAL 
TAX 

SHIPPING 
TOTAL 

ro. Fl., 0.10 •• ,..,. .... e ",uh • .a o. 
ut/>!" c""'c_ •• ,..,ne-y O,.a'f'. Of d l' 
,ICI D.n~ wi" ,,,nsle,, P"sonll 
ch.c~ •• 11010 2 10 3 WH_. 10 el"f. 
p,le .. 1.'1Iel • cash dlllCounl only 

P. O. Box 1075 In.a." auDlle1 10 c",ngl Slr lpClng 

Grend.re, CA 91209 ~,:O(~~t.Ol J~:I:",~ I"i:':~~:nl.H:~:: 
Phone (213) 247-6484 ~~'~gdM~~lE~C~PD "'"epl'" 

"Thai is nOI below our cost. 
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o IhfU 9 keys, plus ?I. ' , +. -." and ENTER keys. Easy installation. 
No soltware required. Works with any program. Also works on the VIC·20 

Case design subjec t t o change. 

AUDIO/VIDEO CABLE $9.95 
Hook your monilor & stereo up to your 64. Instructions Included on 

how to run exlernal sound into the sound chip for processing. 

• SOFTWARE· 
ADD $2.00 FOR DISK VERSIONS 

SPRITt SHAPER~ $24.95 
See the multi-color Sprite take form as you design it 

Easy to use program forms the Dala and Poke for you. 

SOUND SHAPER~ $14.95 
Try ditlerent sett ings of ADSR, waveforms, and l illers for each 

of the three voices by simply pressing funct ion keys. 

QUAUTY COMPUTER 
801 S. VICTORIA SUITE 105 

VENTURA, CA 93003 
(805) 656· 1330 

MASTERCARD • VISA 
Send 25e for our VIC or 64 Catalog . Dealer Inquiries Invited 

,uoVE 50nWARE AlSO .. VAl .... '" FOR TIlE COMMODORE Cl28/ 40 



Ct. commodore'

VlO20$gQ95*

Olympic Sales
SERVING YOU

SINCE 1947

Telex: 67 34 77 TollFr« Phone OrrJe.i:

Toll-free OaCAl 800-25Z-2153 300-421 B045 (out ol CA)
Older Desks open E diyi > week! 7:00 AM to 6.GO PM MonSit

P.O. Box 74545 216 So. Oxford Aw. Loi Angeles. CA 90DO'

Phone: (213) 739-1130

COMPUTER PRINTERS
Oitblo 620

Uufclo 630

HECI023A
Trir.TUr T3li

Trinxtu 13DP

Okidata B0

Okidata B2A
Okidiu B3A
Okidiu 84P
Obiditi B4S

Lttttr q in lily, 25 epi

Ltlttr quality, 40 cps
100 cps, in Per
Color [jr mier, 30 color

ihidt), SO qn
130 ept
BOqii

100 epi

12Dcpi
20D cpi. parallel

200 epi. Mr ill

OkidaU 2350P 350 cm , parallel

i 999.95
1799.95
499.95

499.95

699.9S
369.95
439.95

689.95

1079.95
1169.95

7195.95

nuumuM ACBIOOO
MK APPLE COMPATIBLE

■rilh moil Itiam thin ftituls II Phn.

SPECIAL PACKAGE:

OnACEIMM
Oi» Dr* Otin with CDnliolln

0m ACE Cii: Inuil la Viudlcl

tfl Color Cud

0m ACE *nttr xnh 10 catamn aid
llrf 15m! iilll ptOfTMl

Oih grHntlMHitOI. i" »l II"
Tim «Hk pKkiti (or only IIS95 00

EPSON

ONLY'.

$\O0

REBATE
from

ATARI !

MX-80WITH

GRAFTRAX

95

MX80FT S389.95

MX100 I! ill us
FX80 Call us

ATARI 1200XL $46995 *
ATARI 1200XL - THE ' STATE OF THE ART 'MACHINE!
Full &4K RAM/256 Colon/1 G Function kevi & special 'Help' key
•your net price after $100 ieb»te from Atari ft $100 wftwan offw

ROYAL ALPHA 2001

ELECTRONIC
■HEAVY DUTY WORKI

)l lib. dull flitch & more1 C'

$«AQOOiVMODORE64
TRADE-IN REFUND

COMMODORE64
,$28995COMMODORE H

COMPUTE Fl

fm RF mo^ulilg'

Full color plpl

u0»n Idiot

1INTELLIGEHTWAYS
TO BUY A COMMODORE 64

1| Yo.huYOiMliomiiiitS3B9.95

21 Yob
oM/ v

Cont

ori

VIC-2O $129.95 when nurctiaiM alon

SPECIAL PACKAGE OEAL:

VIC-ID «»S
DATASETTE HKoidn 69.S6

TOTAL Cmi 1I9.9S

You Mr HM.aS l» J3M« •»!•.'
Mun pvrdiut »k;t r»ci>*> I* uti

•dnnuai of Ihnt inhurd-ef bihb!

DISK DRIVES& OTHER PERIPHERALS
1M1 Or* Dri« OM.9S »<« «"<"»""

1530 Oimtrtt 6995 «.rt *i* t"*
ISISEPiim.. 3M.9S v:C}Q,t~,ii«
IMS VtcModim IDS Com^odo't 6*
1523 NEW Colur friB!ti.'Fbttir UJSS
1701 NEW!1«"coki"7. : ■ 2H.IS

computtr oi TV •■

naivf II 00.00 (ram tr-ir.i

31 Yo»t»»oinConimodoriWli9rniJHi S3S9.9S
Th*R you buv a Timi TS-10M trsm ui
Thm »nd Ihi Tiimi to Comirodon * oil I1M.O0.

You innfl 149.95 A gtl110(1 00. nil «iin;S5O.O5

Fnr

Vii.o Pidi MK

hi

Commc

Comme

VIC 20

4*

w/IK rtmn bu

FBI vicjc

•t L1 W ■.'! 55

riM 1B9.95

■UE
h-titler VIC JO 1M.SS

379.95

1 ^^ i

39995

FREE WITH PURCHASE of each Z-BO card. 80 column.

40 column or Video Pack 64. you (eceive <he following:
Word Matter word processor sofnvsre

Milling Liil software

TelNommunications software

Oil to till iftmtndoin dinand o! itnw producu. goods
HI labjiel IB t«tiU t ilily PUci I our Old HI IKml

HEWLETT

HP-75C "V^a PACKARD

Handheld computer S74995
MP 1ZC Fiiuik»I ul'.ulitc-r 11 IS

HP 11C ScWflltlK iil.-uilmi j) 35

HP IOC Scx-inii: afc'iiinii BUS

HPISCSotim'KCilailitof
HP liC FinwenUiuuwnak

HP 91 PitpiiBRablt pi im a I

HP4K PiefinnbU ak
_HP-41CV ;■;; !-:-j::-i, ;

410 PrQjrtin Recotdar

810 Disk Dun

I5D In'Hfies Motlul;

449.95

1B9.9S

C * Net cosi-
J -After S50

CASH rebate

from ATARI & S50 software

offer-you pay us S219.95.

TIMEX TS-1OOO
TimnTSlDOO Compute

FREE RF madulttor

lbK HAM Eaoinuon
Tkfntx Thirmai pnntei/priphif $4995MB.9S

9«1S

39.95
49

NEW! ATARI 1025 - SPECIAL INTRODUCTORY PRICE^$449.95
DOT MATRIX PRINTER -40 80 132 Column with buffei

include; I/O cable - NO INTERFACE REQUIRED'

159!
r SONVCOROLESSTELEPHONE 6
3 Model SPP-11 hnercom.iuto. redial, >
Sugg. Re: rechargeable & more. High

$299.95 quility unique Sony design.

BUY 3 PIECES OF SOFTWARE &

GET THE FOURTH ONE FREE!
TIMEX Soltwirt (75 progumi for vou<|

-■■;■:■ Z:: :■ -l-i1, :-■ If 9i

IHAFUnnir 15.M

Rul EfUtt Imrtnmnt Analvtn U.K
Ptiunil Finn:* Plinnti 1 2 96

Portfolio Arulytii 14.96

Bmlnln IE.35
DrginiiH 1G.95
.":;'';■"' Minlftl 15.n

Texas Instruments
HomeComputer

TI-99/4A r 16K

AA9

IZOOPtriphtfilEimnlion Box 2193b

1220 RS 232 C*id 14995
1Z4DuisI( Controller Cird 19935
125DEnMn.Syi. O.ik Dn« 31935
l260MemorvE.p. Caid I32K) 219.15
1ZT0 P Cade ran! T.n 1600) 199.95
1600 Teltghont madem 179.95
410C Monitor 33995
Eitendtd B«K 79.95 LOCO 99.95

Pt.nur lor 41CV

CndrMdnlai41CV/C
II Ihtimil Brjni.pLotier

V^fOimnFKtfHPIIIBlA)
HP II Snttmi en htiw!
II mtpfn nod lik

E ilirJed mcmWY nwdukt

l*mocy nwiluklorllC CV

Quid rarniT moiJICt 1IC

HIS

5)5.00

1SI.9S

znss

17.95
71] Si

15255

M 9S

6159

61 ft

S1H
25 00

65 00

Original retail S295.00I

rVWTTCkSiETKiniES"

iNtEUiViSiON
$1095"Net price
19 after SSO

rebite from Mtttel.*'
You pay us $99.95

" To Qualify lor Mattel
rebate you mutt purchmte

two game caetrkfget

with the Model 2609

Use the handy

reader service cards

in the back of the

magazine for

information on

products advertised \n

COMPUTE!

PACIFIC

\ferbatim
flexible disks
Call Free (800) 235-4137 for
prices and information. Dealer

inquiries invited. C.O.D. and

charge cards accepted.

EXCHANGES
oothill Blvd

is Obispo. CA

In Cal. call

5935 or

1037

WTROOIXING..

SDB64
FOR THE

COMMODORE64S
SD8 64-A must for your 64!

SDB 64-User defined printouts!

SDB 64-Menu driven & easy to use!

SDB W-Perfect for personal filing needs!

SDB 64-Fast sorts by any field & alphabetises!

SDB 64-Makes it easy to write compatible programs!

SDB 64-File & retrieve names, addresses, riobbies. etc.!

Easy to follow instructions-perfect for new comer data base!

SOB 64 (Disk) $39.95 ($1.50 P&H)

129 Wildbriar Rd., Rochester, NY 14623

716-334-9541 or 716-334-7406

HOW TO FIND THE EDUCATIONAL
SOFTWARE THAT IS RIGHT FOR YOU.
DO YOU own a Tl, Commodore. Timex. Atari. Apple or Radio
Shack home computer?

ARE YOU frustrated bv boring programs, confusing manuals or
good software that's too advanced or too elementary for you?

GOOD NEWS! We are education specialists with software from
top companies like Spinnaker. The Learning Co., Scholastic. Inc.
and many more. ■ M

EARN BIG DISCOUNTS I
evaluating r>ew software I

NO RISK: Wepromseto I
return your money im- I
mediately if you are not I

completely happy with '
your purchase.

SEND this coupon today j
for FREE debute.

JMR ABBOCUTEB

PO. Box 8O4-C. Show Low. Arizona 85901

vmn cales 
SERVING YOU 

SINCE 1947 

COMPUTER PRINTERS 
OielWo Izt ltttfr IIIINiity, Z5 qI' 
Oiablo 138 lmtr qlllity, 4CI '" 
fIIIEC 1023A 100 qtI, ulCtor 
TfMItIr flU Color printlr, lO!;D1or 

"', 50eps 
T r..sbr llOP 130 cps 
Okidttll8 10 qll 
OkidttllZA 100 cps 

'~.,-....,.=,"","",""";---;;;="",,,,::-''-__ ...L_---j Oki6ttlIJA 1Z0 cps 
r I OkiOlti W ZOO cPI, pM"I,1 

100"'21 ·1045 (out 01 CAl OkiOltll4S zoo cPI, _iat 
7:00 AM to 1:00 PM Ma.:";.~So:;':.\.O='="='~2="="c..;JrS~O~"~,~. ~P.~"~"--.,,,,= 

Use the handy 
reader service cards 

in the back of the 
magazine for 
information on 

products advertised in 
COMPUTE! 

Verba1im 
flexible disks 
Call Free (800) 235-4137 for 
prices and info rmation. Dealer 
inqu iries invited. C.O.D. and 
charge cards accepted. 
PACIFIC 
EXCHANGES 
100 Foolhill Blvd 
San Luis Obispo. CA 
9340 1 In Ca l. call == 
(800) 592·5935 or VIS4 
(80S) 543.1037 

16K 
$9995* NET a(ter $50 

rebate (rom Til 
YOII/HY II I $149.95 

1200Pt"p .... l l blWlUCIII 101 
tHO RS·212 Carll 

21U~ 
14!..9~ 
19U5 
319..95 
nU5 
199..95 
!JUS 

1Z40 Di .. Conllol., Cl,d 
tZ50 h pn. Sys. Di* On ... 
tZIG Me_y Elp. C.,d (lll( ) 
IUD P·Codt C.,d (,eq . 1600) 
1600Ttlrphon, madl m 
4100MonitOI 3)9..95 

lOCO 9U5 hton'" awe JUS 

Origiryl rer¥il t295.001 
1IYl1Tr!':1.. r!':I.o!!:CTRDNtS· 

INtEWViSION S4995°·Net ptic:e 
.fter $SO 

r.blte from Mittel," 
YOII 1'#'1 u.I99.95 
•• To QI/6Ii('I for M6rr.1 
,.o.r. 'IOu mu. r pcIrr:h • • 
t>MI fPfTII carrr~1 
w ith the MoWI2609 

54-A must for your 64! 
64-User defined printouts! 

6 .... Menu driven & easy to use! 
64-Perlect lor personal fil ing needs! 

64-Fast sons by any field & alphabetises! 
...... "DB 64-Makes it easy to write compatIble programs! 

....... ". 64-F lle & retrieve names, addresses, hobbles, etc.! 
to lollow instructions-perleet lor new comer data base! 

SOB 64 (DI.k) $39.95 ($1.50 P&H) 

"'OI •• W& 
129 Wlldbri.r Rd" Rochesler, NY 1.623 

YOU own a TI, 
Shack home computer? 

A RE YOU fru.strated by boring p rogram s. confusing manuals o r 
good software that's too advanced or too elementary for you? 

GOOD NEWSI We are education specialists with software f;:;;-m 
top compan ies like Spinnaker. The Learning Co., SCholastic. Inc . 

and many more . r--=~:~~~~~~~~~['~~'~'-1 EARN BIG D ISCOUNTS 
evaluating new software. I 
NO RISK: We promise 10 I P.o . Bo" Lo w . Arizone8590 1 
retum y our money ;,.,.. 
mec:Mtely If you Bl"e not I SYSTEM 
comp letely h appy vvrth 
your p urc hase. I NA/I.o!E _____________ _ _ 

SEND this cor...pon today I 
for FREE details. ADOAE.SS ____ ________ _ 

STA"",-- Z1P ___ _ 



are easy to read, understand,

and extend. The paperback book

sells for $14.95.

BYTE Books/McGraw-Hill

1221 Avenue of the Americas

New York, NY 10020

Expansion For VIC

Mosaic Electronics has intro

duced the RAMmaster 32 for the

VIC-20 computer. RAMmaster

32 includes a built-in expansion

port, a pause switch, a write

protect switch, and a relocatable

memory block.

The unit, which adds 32K

of memory, also has a disabler

switch so cartridges can be re

moved without turning off the

computer. RAMmaster 32 is ex

pected to sell for under $150.

Mosaic Electronics

P.O. Box 708

Oregon City, OR 97045

(800)547-2807

Atari Graphics

Utilities

A graphics utility package for

the Atari 400 and 800 computers

has been released by Synergistic

Software.

The Graphics Workshop, de

signed for those familiar with

Atari BASIC, includes a player/

missile module, a graphics en

hancement module, and three

Wico's Command Control Mouse is an optically encoded mechanical cursor control.

graphics editors - a player/

missile editor, a bitmap editor,

and a character editor.

The program, which is

priced at $39.95, requires a 48K

computer with one disk drive.

Synergistic Software

830 N. Riverside Dr., Suite 201

Renton, WA 98055

(800) 426-6505

Command Control

Mouse

Wico has announced it will pro

duce the Command Control

Mouse, a mechanical cursor con

trol that allows users to edit,

draw lines, or select from a menu

without ever touching the

keyboard.

By sliding the hand-held

device across a desktop, the user

can move the cursor to any point

on the screen.

The mouse can serve as a

word processing editor, a

spreadsheet analyst, an alternate

input device, or as a graphics

plotter. It includes three function

buttons and can be used on any

flat surface.

Wico will supply Apple or

IBM controller cards to serve as

hardware interfaces.

Wico Corporation

6400 W. Gross Point Road

Niks, 1160648

VIDEO MONITOR CABLES
FOR VIC/C-64/ATARI 800

VIDEO/AUDIO (RCA or Mini Phono Plug on Audio! (595

VIDEO ONLY i All Cables are 48"), 1395

LUMINANCE For use with monochrome monitors j39S

C-64 VERSACABLE (Outputs-video.audio sgas

luminance. Inputs Audio/

UTILINK CARTRIDGE $29"

TURN ON YOUR COMMODORE 64 WITH

UTILINK AND INSTANTLY HAVE:

.DOS SUPPORT- HI-RES GRAPHIC CONTROL COMMANDS

. DEFAULT COLORS THAT RETURN AFTER RESTORE
» LISTINGS THAI ARE EASY TQREAD_^^_^^_^^^^

Missing Link Products
[3031 473-8909 p „ Box mQ Colori()o Springs co 80934

DEALERS call or write tor discount quantity prices

MdiSstup &"anai S7m,r outside U S A S500 mm i Colo res a«asalesl<

VIC 20 • COMMODOR 64 • ATARI

THERE IS STRENGTH IN NUMBERS
JOIN

THE SOFTWARE CO-OP
NOW! For the cost of a single game cartridge you

can join THE SOFTWAHE CO-OP. Use the advantage

of bulk-purchasing and pay only $1 over whole

sale for games, utilities and educational software.

Rock-bottom prices on all equipment and supplies.

Savings up to 40%. Guaranteed. Specializing in

VIC 20. Commodor 64. Atari. Apple and Sinclair.

Write today (or Iree details about our exciting new catalog

and otrier sensational Co-op benefits including special swap

system and free technical assistance

THE SOFTWARE CO-OP
PO BOX 275 ELIZABETH, NJ 07207

IHV-LV • *9 UOQOIAIWOO • OS OIA

are easy to read, unders tand, 
and extend. The paperback book 
sells for $14.95. 
BYTE Books/McGraw-Hili 
1221 Avelllle of the AII/ericas 
New York, NY 10020 

Expansion For VIC 
Mosaic Electronics has in tro­
duced the RAMmaster 32 for the 
VIC-20 computer. RAMmaster 
32 includes a built-in expa nsion 
port, a pause swi tch, a write 
protect switch, and a relocatable 
memory block. 

The unit, which adds 32K 
of memory, also has a disabler 
switch so ca rtridges can be re­
moved without turning off the 
computer. RAMmaster 32 is ex­
pected to sell for under $150. 

Wico's Command Control MOllse ;s an optically encoded mechanical cursor control . 

Mosaic Electrollics 
P.O. Box 708 
Oregoll City, OR 97045 
(800)547-2807 

Atari Graphics 
Utilities 
A graphics utility package for 
the A tari 400 and 800 com pu ters 
has been released by Synergistic 
Software. 

The Graphics Workshop, de­
signed for those familiar with 
Atari BASIC, includes a player/ 
missile module, a graphics en­
hancement module, and three 

graphics editors - a player/ 
missile editor, a bitmap editor, 
and a character editor. 

The program, which is 
priced at $39.95, requ ires a 48K 
computer with one disk drive. 
Synergistic Software 
830 N. Riverside Dr., SlIite 201 
Relltoll , WA 98055 
(800) 426-6505 

Command Control 
Mouse 
Wico has announced it will pro­
duce the Command Control 
Mouse, a mechanica l cursor con­
trol that allows users to ed it, 

••••••••••••••••••••••••••••••••••• 

draw lines, or select from a menu 
without ever touching the 
keyboard . 

By sliding the hand-held 
device across a desktop, the user 
can move the curSOr to any point 
on the screen. 

The mouse can serve as a 
word processing editor, a 
spreadsheet analyst, an a lternate 
input device, or as a graphics 
plotter. It includes three fu nction 
buttons and can be used on any 
flat surface. 

Wico will supply Apple or 
IDM controller cards to se rve as 
hardware interfaces. 
Wico Corporatioll 
6400 W. Gross Point Road 
Niles, I L 60648 

: VIDEO MONITOR CABLES : 
: FOR VIC/ C·64/ATARI 800 : THERE IS STRENGTH IN NUMBERS 
• • • VIDEO /AUDIO (RC A or M Ini Phono Plug on AudiO) ..... SS.5 • 
: VIDEO ON LY (All Cables ale 48 '").. .... .. ... .......... ..... ... .. .. 13" : 
• LUMINANCE For use wl/h monochrome monllors ..... . • 3U • • • • C·64 VERSACABLE ( Outpuls: v1deo.aud1o . ......... .. .......... • g15 • 
• lummance. Inputs ' AudIO ) • • • • UTILINK CARTRIDGE $211" • 
: TURN ON YOUR COMMODORE 64 WITH : 
• UTILINK AND INSTANTLY HAVE: : 
• • DOS SUPPORT · HI·RES GRAPHIC CONTROL COMMANDS • 
• _ DEFAULT COLORS THAT RETURN AFTER "RESTORE • 
• _USTINGSTHATAREEASYTOREAD • 

: Mi •• ing Link Product. : 
• 13031473·8909 P.O. 801 6460 Colorado Springs. CO 80934 • 

: DEALERS call or wnte lor drscodnt quantity pflces : 
• Add , ". 5"'P &- hand l 52 m,n Oll IS,C l' U S It 5500 m,n I COlO If'\ aoo <;a lf'~ la ' 

JOIN 
THE SOFTWARE CO-OP 

NOW! For the cost of a single game cartridge you 
can /oln THE SOFTWARE CO·OP. Use the advantage 
of bulk-purchasing and pay Of/ly $1 over whole­
sale for games. utilities and educational software. 
Rock·bonom prices on all equipment and supplies. 
Savings up to 40% . Guaranteed. Specializing in 
VIC 20, Commodor 64 . Atad , Apple and Sinclair. 

Write today lor Iree details about our exciting new catalog 
and other sensational Co·op benelits Including special swap 
system and Iree tecl'tnical assiStance 

THE SOFTWARE CO-OP 
PO BOX 275 ELIZABETH, NJ 07207 



••••••••••••••

SSS SAVE TIME & MONEY SSS
••••••••••••••

HANNA ENTERPRISES
1303 COLUMBIA suite 207

RICHARDSON, TEXAS 75081

••••••••••••••
•••••••••••••

TO ORDER CALL (214)

231-2645

MasterCard & Visa accepted

F.O.B. Dallas, Tx.

9:30 a.m. -6:00 p.m.

••••••••••••••
•••••••••••••

COMMODORE

COMPUTERS

NEW

B-500 (128) K-RAM $795.00

P-500 (128) K-RAM $656.00

8032 with monitor $1004.64

Commodore "64" $369.96

COMMODORE

DISK DRIVE

8250 Dual Drive 2 mg $1476.95

8050 Dual Drive 1 mg $1256.50

1541 170k $317.95

for Commodore 64

1530 DATASETTE $63.00

VIC 20 & COMMODORE 64

COMMODORE

PRINTERS

8300P daisy wheel $1436.40

8023 dot matrix printer $572.40

1525 VIC or COM. 64 $317.95

CABLES

IEEE-IEEE

PET-IEEE

$42.95

$34.95

COMMODORE

COLOR MONITORS

Model 1701 $239.95

••••••••••••••

COMMADORE 64

VIC-SO

8 Expansion

Connectors

Each Switched

Individually

Fully Enclosed

Chassis

Master Power

Switch with 2

11 Ou AC OUTLETS

for computer

and accessories

RIBBON CABLE

Connection

for convenient

placement

LED DISPLAY

RESET Button

ISO day chassis

1 yr power supply

WARRANTIES

fingertip

selection of

game and other

Cartridges

Optional 5 volt

Power Supply

removes power

load from your

computer

THE

SOFT-AWARE BOX

the mostadvanced

expansion chassis

0

a.
a

SOFT-AWARE

I71415B4-BEOS

P.O. Box 725, Glendora. CA 91 740

VIC-BO and CBM B4 mrm trademark!

of Commodora Builnni Machinal

i £i J 1

SMART TERMINAL
TELECOMPUTING POWER

FOR VIC - 20

COMMODORE 64

"Smart-Term" does more than convert
your VIC or 64 to a null terminal, it

gives you features other programs

don't offer, such as:

— A PET to ascii conversion test mode

— Transmits all ascii control characters

— Transmits 122 ascii codes

— Receives 92 ascii codes

— Has repeat key feature
— Allows you to enter and save four per

manent messages (up to 80 charac

ters each) for one key, transmission

of code, password, names, messa

ges, etc.

— Easy to read, smooth scrolling

characters

— Fully menu driven for reliability and

ease of use

— Transmits and receives in seperate
character colors

— Many other features

One of the best telecommunications pro

grams available, "Smart-Term" converts

your VIC or 64 into a SMART TERMINAL.

Requires minimum 3K expansion.

TO ORDER: Specify VIC-20 or 64;
TAPE: $16.95 or

DISK: $18.95

(u.s. funds) + $1.50 P&H

6502
APPLE COMPATIBLE

MOTHER BOARD

Build your own Apple II compatible com

puter. 8-3/4" x 14-3/4" pcb is fully scree

ned and marked for all parts locations, pre

tested for shorts or opens. This board,

when completed, will be compatible with all

Apple II peripherals and software.

Check these features:

— 8 positions on board for expansion

slots

— Made of double-sided G10 epoxy

glass (highest quality)

—■ Uses both color trim and crystal trim

variable capacitors

— Fully Apple compatible

— Includes full assembly instructions

— We guarantee availability of all parts

to complete your project including

keyboard, casing, power supply and

r.f. modulator all at low prices.

— Easy to build

PRICE: $44.50 + $2.50 postage &
handling (u.s. funds)

TO ORDER SEND CHECK OR MONEY

ORDER. CHECK NEED THREE WEEKS

TO CLEAR. NO C.O.D.'s TO U.S. CANA

DIAN ORDERS ADD 25% FOR CDN.
FUNDS.

BYTE — RYTE
P.O. BOX 205, STATION CART.

MONTREAL, QUEBEC

H4K 2J5 CANADA

Apple is a registered trademark of Apple

Computers Inc. VIC-20 and Commodore 64

are registered trademarks of Commodore

Business Machines Inc.
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$$$ SAVE TIME & MONEY $$$ 
************** 
HANNA ENTERPRISES 

1303 COLUMBIA suite 207 

RICHARDSON, TEXAS 75081 

********"\*.t*"\*****.t**** 
TO ORDER CALL (214) 

231-2645 
MasterCard & Visa accepted 

F.O .B . Dallas, T x. 

9:30 a.m. - 6:00 p.m. 

**************"\*********** 
COMMODORE 
COMPUTERS 

NEW 

B-500 (128) K-RAM 
P-500 (128) K- RAM 

8032 with monitor 
Commodore "64" 

$795.00 
$656.00 

$1004.64 

$369.96 

COMMODORE 
DISK DRIVE 

8250 Dual Drive 2 mg $1476.95 
8050 Dual Drive 1 mg $1256.50 
1541 170k $317.95 

for Commodore 64 
1530 DATASETTE $63.00 

VIC 20 & COMMODORE 64 

COMMODORE 
PRINTERS 

8300 P daisy wheel $1436.40 

8023 dot matri x printer $572.40 

1525 VIC or COM. 64 $317.95 

CABLES 

IEEE-IEEE $42.95 

PET- IEEE $34.95 

COMMODORE 
COLOR MONITORS 

Model 1701 $239.95 

************** 
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the most advanced 

SOFT-AWARE 
(7'14) 1594-B2D I5 

P.O. Box 725, Glendora, CA 91740 

vlc-aa . nd c aM Boll .,.. c,..d.rn.,-k. 
a f Corn rTIodor. BU8 In ••• M .c:hln •• 

"SMART TERMINAL" 
TELECOMPUTING POWER 

FOR VIC - 20 
COMMODORE 64 

"Smart-Term" does more than convert 
your VIC or 64 to a null terminal , it 
gives you features other programs 
don't offer, such as: 

A PET to ascii conversion test mode 
Transmits all ascii control characters 
Transmits 122 ascii codes 
Receives 92 ascii codes 
Has repeat key feature 
Allows you to enter and save four per­
manent messages (up to 80 charac­
ters each) for one key, transmission 
of code, password , names, messa­
ges, etc. 
Easy to read, smooth scrolling 
characters 
Fully menu driven for reliability and 
ease of use 
Transmits and receives in seperate 
character colors 
Many other features 

One of the best telecommunications pro­
grams available, "Smart-Term" converts 
your VIC or 64 into a SMART TERMINAL. 
Requires minimum 3K expansion. 
TO ORDER: Specify VIC-20 or 64; 

TAPE: $16.95 or 
DISK: $18.95 
(u.s. funds) + $1 .50 P&H 

6502 
APPLE COMPATIBLE 

MOTHER BOARD 
Build your own Apple II compatible com­
puter. 8-3/4" x 14-3/4" pcb is fully scree­
ned and marked for aU parts locations, pre­
tested for shorts or opens. This board, 
when completed, will be compatible with all 
Apple II peripherals and software. 
Check these features: 

8 positions on board for expansion 
slots 
Made of double-sided G10 epoxy 
glass (highest quality) 
Uses both color trim and crystal trim 
variable capacitors 
Fully Apple compatible 
Includes full assembly instructions 
We guarantee availability of all parts 
to complete your project including 
keyboard, casing, power supply and 
r.t. modulator all at low prices. 
Easy to build 

PRICE: $44.50 + $2.50 postage & 
handling (u.s. funds) 

TO ORDER SEND CHECK OR MONEY 
ORDER. CHECK NEED THREE WEEKS 
TO CLEAR. NO C.O.D.'s TO U.S. CANA­
DIAN ORDERS ADD 25% FOR CON. 
FUNDS. 

BYTE - RYTE 
P.O. BOX 205, STATION CART. 

MONTREAL, QUEBEC 
H4K 2J5 CANADA 

Apple is a registered trademark of Apple 
Computers Inc. VIC-20 and Commodore 64 
are registered trademarks of Commodore 
BUSiness Machines Inc. 



Timex/Sinclair

Guidebooks

The TimexlSinclair WOO BASIC

Handbook, from Sybex, is a

dictionary-like listing of all the

words in the T/S 1000 BASIC

vocabulary.

Each entry includes a de

scription of the word, an example

of its proper syntax, a sample

program showing how the word

is used, and notes explaining

any special features of the word.

The book is available for

$7.95, plus £2 for postage.

Sybex, Inc.

2344 Sixth St.

Berkeley, CA 94701

In How to Use the Timex/Sinclair,

Jerry Willis explains the prob

lems many Timex/Sinclair users

face: how to get a clear TV

picture, how to minimize tape

recorder problems, and how to

choose accessories for the

computer.

The guide, priced at $3.95,

also includes information on

magazines, books, and user

groups that support the Timex/

Sinclair computers.

dilithium Press

UOO0S. W. Uth St., Suite E

Beaverton, OR97005

ABC's On Atari

Alphabet Arcade, a series of three

games to help reinforce alphabet

and dictionary skills, is available

from PDI.

The Atari games are de

signed for children age 5 and

up. In "Letters for Lisa," the

child helps an animal named

Lisa catch letters for dinner. But

Lisa is fussy; she only eats in

alphabetical order.

In "Letter Treasure," al

phabetization skills come into

play again as the player helps

Diver Dan recover treasure from

the bottom of the sea. In "Order,

Please," the child is asked to put

groups of 4, 8, or 10 words in

alphabetical order.

The cassette version of Al

phabet Arcade requires a 16K

machine and sells for $18.95.

The disk version, which requires

24K, sells for $23.95.

Program Design Inc.

95 East Putnam Ave.

Greenwich, CT 06830

(203)661-8799

Low Profile Drives

For Apple

Multitech Electronics has intro

duced a 5'/4-inch disk drive for

the Apple II that is approximately

half the height and weight of a

comparable drive from Apple.

The design was made possible

by simplifying the drive

mechanism and by integrating

the control electronics. The pro-

MPI INTRODUCES SUPER ACTION MEMORY

EXPANDER BOARD FOR VIC 20*
Adds 24K and 3 Expansion Slots With Switches and Fuse $109.95

(Expandable To 35K By Simply Adding Memory Chips and Switches)
INTRODUCTORY PRICE

$109.95
24K BOARD FEATURES:

•Adds 24K Memory (29K wlfti VIC* 5K).

■ Upgrade Board to 35K by adding ICs and switches.

* Memory switchable in 8K sections. (No need to remove memory board to

run your other programs).

•3 expansion slots with switches (tor game or extra utility cartridges).

' Reset button allows restarting computer without turning power off.

-.5 amp fuse protected.

allow cartridges to be saved on tape).

•Write In RAM at ROM location to be

•Switch allows memory to be moved between RAM and ROM location.
(Useful tor developing your own gomes and saving on tape).

"Gold plated card edge connector.

"No other memory expansion needed.

'Easily plugs into your VIC, no modifications necessary.
Saves wear on your VIC 20 since Board never needs to be
removed or power turned off and on to run other tapes

or cartridges.

"Optional 35K memory (40K with VIC 5K).

otO nobd1 $**
F\j5e ° an, mri ah™

EnlcSwrth all options

24K memory, 3 expansion slots, switches assembled and tested S109.95

Full 35K memory, 3 expansion slots, 3K expander mode, eprom socket

cj-j* ^SST""BLK 3 *BLK 5) anci °"MlM1" ossamt"ed a$n?«5
BarB 35K board with complete Instruction ond parts list $39.95

MIDWEST PERIPHERAL INDUSTRIES Mo. residents Odd 5Vi% sales tax

send check or money order to

MPI

BOX8123-B

Kansas City, MO 64112

Personal checks-Allow 3 weeks to clear.VIC 20" Is a registered trademark of Commodore.
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TimeX/Sinclair 
Guidebooks 
The Timex/Sinciair 1000 BASIC 
Handbook, from Sybex, is a 
dictionary-like lis ting of all the 
words in the T/S 1000 BASIC 
vocabulary . 

Each entry includes a de­
scription of the word, an example 
of its proper syntax, a sample 
program showing how the word 
is used, and notes explai ning 
a ny special features of the word. 

The book is available for 
$7.95, plus $2 for postage. 
Sybex. Illc. 
2344 Sixth SI. 
Berkeley. CA 94701 

In HolV to Use the Timex/Sillciair, 
Jerry Willis explai ns the prob­
lems many Timex!Sinciair users 
face: how to get a clear TV 
picture, how to minimize tape 
recorder problems, and how to 
choose accessories for the 

computer. 
The guide, priced at $3.95, 

also includes information on 
magazines, books, and user 
groups that support the Timex! 
Sinclair computers. 
dilithilll1l Press 
11000 S. W. 11th SI. , Suite E 
Beavertoll , OR 97005 

ABC's On Atari 
Alphabet Arcade, a se ries of. three 
ga mes to help reinforce alphabet 
and dictionary ski lls, is ava ilable 
from POI. 

The Atari games are de­
signed for chi ldren age 5 and 
up. In "Letters for Lisa ," the 
ch ild helps an a nimal named 
Lisa catch le tters for dinner. But 
Lisa is fussy; she only eats in 
alphabetical order. 

In "Letter Treasure," al­
phabetization skill s come into 
p lay aga in as the player helps 
Diver Dan recover treasure from 

the bottom of the sea. In " Order, 
Please," the child is asked to put 
groups of 4,8, or 10 words in 
alphabetical order. 

The cassette version of Al­
phabet Arcade requires a 16K 
machine and sells for $18.95. 
The disk version, which requires 
24K, sells for $23.95. 
Progralll Desigll Illc. 
95 East Put/Will Ave. 
Greellwich. CT 06830 
(203) 661 -8799 

Low Profile Drives 
For Apple 
Multitech Electronics has intro­
duced a 5 '/4-inch d isk drive for 
the Apple II that is approximately 
half the height and weight of a 
comparable drive from Apple. 
The d esign was made possible 
by simplifying the drive 
mechanism and by integrating 
the con trol electronics. The pro-

MPI INTRODUCES SUPER ACTION MEMORY 
EXPANDER BOARD FOR VIC 20* 

Adds 24K and 3 Expansion Slots With SWItches and Fuse $109.95 
(Expandable Ta 35K By Simply Adding Memory Chips and SWitches) 

INTROOUCTORY PRICE 

$109.95 cartridges To Tape strucl c<1~ clorl Tesled 

Transfer Evade sett ~tte prol6C '11 scOrds fO 
24K BOARD FEATURES: ,.. 
• Adds 24K MemOlV (29K wiltl VIC ' 5K). 
'Upgrade Boord to 3SK by addlno IC's and switches. 
• Memory swttcooble in 8K sections. (No need to remove memory board to 

run your oftlef programs). 
• 3 expansion slots with switches (1or game or extra Ufliity cortTldgeS). 
• Reset button allows restarting compul'9r wlrtloul turning power on. 
• .5 omp fuse protected . 
• SWItch relocates expansion cartridges in memory so tnol it con be saved on 
tope os a baCkup for your valuable programs. (The unexpended VIC will no' 
oilOW' COlIridgeS to be saved on rope). 

'Write prOf9Cf switch allows programs stored In RAM Of ROM locaTIon to be 
protacftld against occidental write. 

'SWItch allows memOl'Y to be moved between RAM ond ROM loco1lon . 
(Useful tor developing your own OOmes and saving on rope). 

'Gold pIol9d cord 00ge connector. 
• No artier memory expansion needed. 

PicmdAb<we-
AcfIon Bead wlltl all opflons 

24K memc.ry, 3 8xpanslonslots. switches ossembled and resl'8d .. . .. . $108,85 
Some os oboYe wlftl sockets thot allow you to \afar odd voor own memory Chips 10 
bring memory from 24K to35K ... : ........................ $124.85 

Full 3SK mornOl"'(. 3 expansion slots, 3K expander mode. eprom SOCket 
(switch selec10ble between BLK 3 & BLK 5) and all switches assembled and tested 
(epromnotlncluded) .. .... ....... , ..................... $141,15 
8ore35KbOOrdwithcompletelnstruc~onOndponslisl .. , .•• , ... . . . $38.85 

• EasIly plugs Into your VIC, no modificoflons necessary. 
Saves wear on your VIC 20 since board oever needs to be 
removed Of pow8f fUmed off and on to run other topes 

MIDWEST PERIPHERAlINDUSTlIIES Mo. residents add 5112 % sales tax 
Add S5 lor shipping and handling 
Send check or money order to 

or cartridgeS. 
• • Op1l000i 3SK memory (40K with V1~C~·~5~K)~. g;;;;;;;;:;;c 

!~i\ 
MPI 
Box 8123-B 
Kansas CIty, MO 64112 

20' Is a reglsf9fed IrOdemork or Commodore. ~ersono1 cheCQ-A11ow 3 weeks to clear. 
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£kcommodore

$99 $427

MEMORY EXPANSION

$39

SOFTWARE FOR THE VIC-20

WORD PROCESSING

ADV WORD PROCESSING ....

MAILING LISTS

SOFTWARE FOR THE COM-64

$23.00

$32.00

$20.00

WORD PROCESSING

MAILING LISTS

Call for other software items.

VIC 1541 DISC DRIVE

VIC 1530 1530 DATASSETTE

VIC 1525 GRAPHIC PRINTER

2 Kx8 STATIC RAM CHI PS {200 msec) QTY

ORDER FORM-

(Circle Above Items)

S38.00

$20.00

... $339.00

... $ 64.95

... $339.00

ea. $ 7.95

NAME_

STREET

CITY

STATE _

PHONE.

ZIP

Personal checks accepted

(Allow 3 weeks extra)

CHECK ONE:

□ VISA □ MASTERCARD

Q Check Enclosed D C.O.D.

Credit Card # ,

Expiration Date

Credit Caras add 3%

Add 3% Shipping Charge

COD'S add S! .50 plus 20% Deposit

Required CA Res. 6'*% Tax

U.S. TECHNOLOGIES
1625 W. OLYMPIC SUITE 800

LOS ANGELES, CA 90015

(213)383-8127
(Information & Orders)

CREDIT CARD ORDERS ONLY CALL TOLL FREE:

1-8OO-824-7888* (48 states) 1-800-824-7919 * (Alaska & Hawaii) * Ask for Operator #649

(Kcammodare 

MEMORY EXPANSION 

SOFTWARE FOR THE VIC-2D 

WORD PROCESSiNG .. ... . ................ .. ••. •• ••• •......... ........ $ 23.00 
ADV WORD PROCESSiNG ........ . ... . ... . • •••.• . .•. .. ................ $32.00 

MAILING LiSTS ............... . . . . . .. . . . . . . ••.. •. . •• . .. .. . . ........ . ... $20.00 

SOFTWARE FOR THE COM-64 

WORD PROCESSING $38.00 
MAILING LiSTS .... .. . . .....................•. ••• .••................. .. $20.00 

Call for other software items. 

VIC 1541 DISC DRiVE ...... . ..... .. ....... . .• .. ••• . • • . ...... . ... ... .. $339.00 
VIC 1530 1530 DATASSETIE . .... . ........... ••.. •...• •• .......... .. $ 64.95 
VIC 1525 GRAPH IC PRI NTER .... ..... .. . ........ .. • ••• • . . ... . . .... . $339.00 
2Kx8 STATIC RAM CHIPS (200 NSEC) QTY ...... . .... ... •• ••........ ea. $ 7.95 

~ -------ORDER FORM------- ]~ 
.... (Circle Above Items) ~ 

NAME ______________________________ ___ 

STREET ______________________________ __ 

CITY ________________________________ __ 

STATE _____________________ ZIP ______ __ 
PHONE ______________________________ _ 

Personal checks accepted 
(Allow 3 weeks exira) 

CHECK ONE: 

o VISA 0 MASTERCARD 

o Check Enclosed 0 C.O.D. 

Cred it Card # ________ _ 

Expiration Dale ____ __ 

Credit Cards add 3% 
Add 3% StuPPlng Charge 
COO's add Sl .50 plus 20% Deposit 
Required CA Res 6Y1lJt, Tax 

I U.S. TECHNOLOGIEsl 
1625 W. OLYMPIC SUITE 800 

LOS ANGELES, CA 90015 
(213) 383-8127 

(Information & Orders) 

CREDIT CARD ORDERS ONLY CALL TOLL FREE: 
1-800-824-7888* (48 states) 1-800-824-7919 * (Alaska & Hawaii) * Ask lor Operator #649 



duct is fully software transparent

with Apple's DOS 3.3 Operating

System.

List price for the drive is

$299.

Multitech Electronics, Inc.

195 W. El Camino Real

Sunnyvale, CA 94086

Loss-of-Data

Insurance

The Association of Computer

Users and the St. Paul Fire and

Marine Insurance Companies

have announced a new type of

insurance for small computer

owners that includes coverage

for accidental loss of data.

The policy covers:

• Direct physical loss or

damage to equipment, disks,

programs, documentation, and

source materials.

• Accidental erasure or loss

of data.

• Dishonest acts, fraud, or

misuse of equipment by em

ployees or outside parties.

• Extraordinary damage to

equipment caused by external

electrical problems, such as

spikes, brownouts, or power

surges.

• Extra expenses incurred as

a result of a covered loss.

The cost of coverage is $175

per year for protection up to

$25,000, with a $250 deductible.

Association of Computer Users

P.O. Box9003

Boulder, CO 80301

(303)443-3600

Computer Diet

For T/S

The Personal Weight Control Pro

gram is a computerized diet and

nutrition program produced by

International Publishing & Soft

ware for the Timex/Sinclair

computers.

The program, which pre

sents dieting as an exercise in
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controlling eating habits, con

sists of three parts:

• Present Status Assess

ment, which analyzes the eating

habits and nutritional needs of

the user.

• Menu Building, in which

the computer develops menus

suited to the needs and tastes of

the user.

• Monitoring and Feedback,

which tracks progress and ad

justs menus accordingly.

The program is available for

$29.95.

International Publishing &

Software, Inc.

3952 Chesszoood Drive

Downsview, Ontario

Canada M3J2W6

Music For

Children

Counterpoint Software has re

leased Early Games Music,

another program in its Early

Games for Young Children

series. This program, designed

for children ages 4 through 12, is

an assortment of games that

introduce the basics of music.

Songs created with the pro

gram can be saved and played or

revised later. Early Games Musk

is available for Apple II and

Commodore 64 computers.

Counterpoint Software Inc.

Suite 140, Shelard Plaza North

Minneapolis, MN 55426

Computer

Resources

More than 215 new books are

listed in the 16th edition of the

Annual Bibliography of Computer-

Oriented Books, published by the

University of Colorado.

All introductory-type books

published before 1980 have been

deleted, but the bibliography

still contains more than 1200

books from 170 publishers. The

books are listed under 61

categories.

Copies of the bibliography

are available for $5, or $6 if an

invoice is required.

Computing Newsletter

P.O. Box 7345

Colorado Springs, CO 80933

The Micro Center has compiled

a new Time Saver catalog of

microcomputer courseware. The

catalog lists 319 high-quality,

high-value educational programs

for the Apple, Atari, TRS-80,

PET, VIC, and IBM PC.

Copies of the catalog are

available free.

The Micro Center

P.O. Box 6

Pleasantville, NY 10570

(800)431-2434

Computer Skill Builders has pro

duced a free catalog of micro

computer resources for the class

room. The book contains 304

computer-related products for

education, including software

products, books, diskettes, and

supplies.

Computer Skill Builders

P.O. Box42050, Dept. 72

Tucson, AZ 85733

(602)323-7500

Selected Microcomputer Software, a

64-page catalog of educational

courseware for the Apple II,

TRS-80, Commodore PET, and

Atari microcomputers, is avail

able free from Opportunities for

Learning.

Programs listed in the

catalog cover grade levels from

primary through college and

were selected based on their

suitability for use in today's com

puter-enhanced classroom envi

ronment.

Opportunities for Learning, Inc.

8950 Lurline Ave., Dept. L45

Chatsworth, CA 91311

Games For The Tl

Vaughn Software has created an

array of cassette programs for

the TI-99/4A computer. They

include:

• Mariner, a sea adventure

duct is fu lly software transparent 
with Apple' s DOS 3.3 Operating 
System. 

List price for the drive is 
$299. 
MlIlti/ceil Electrollics, ll1c. 
195 W. EI Cali/ilia Real 
SlIIlIIyvale, CA 94086 

Loss-of-Data 
Insurance 
The Association of Computer 
Users and the St. Paul Fire and 
Marine Insu rance Companies 
ha ve announced a new type of 
insurance for small computer 
owners that includes coverage 
for accidenta l loss of data . 

The policy covers: 
• Direct physica l loss or 

damage to equipment, disks, 
p rograms, documentation, and 
source materia ls. 

• Accidenta l era sure or loss 
of data. 

• Dishonest acts, fraud , or 
misuse of equipment by em­
ployees or outside parties. 

• Extraordi nary damage to 
equipment ca used by external 
electrica l problems, such as 
spikes, brownouts, or power 
su rges. 

• Extra expenses incurred as 
a result of a covered loss. 

The cost of coverage is $175 
per yea r for protection up to 
$25,000, with a $250 deductible . 
Associnti011 of Computer Users 
P.O . Box 9003 
BOlllder, CO 80307 
(303)443-3600 

computer Diet 
For TIS 
The Persollai Weigh t COlltroi Pro­
gralll is a computerized diet and 
nutrition program produced by 
Interna ti onal Publish ing & Soft­
ware for the Timex/Sinclair 
compute rs. 

The program, which pre­
sents dieting as an exercise in 
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contro lling ea ting habits, con­
sis ts of three parts: 

• Present Status Assess­
ment, which analyzes the eating 
habits and nutritional needs of 
the user. 

• Menu Building, in which 
the computer develops menus 
suited to the needs and tastes of 
the use r. 

• Monitoring and Feedback, 
w hich tracks progress and ad­
justs menus accord ingly. 

The program is avai lable for 
$29.95. 
Itlierllnliollai Publishing & 

Software, Illc. 
3952 CI!esswood Drive 
DowII sview, Outario 
CO/wda M3j 2W6 

Music For 
Children 
Counte rpoint Software has re­
leased Early Callies Mu sic, 
another program in its Ea rly 
Ga mes for Young Children 
se ri es. This program, designed 
for children ages 4 through 12, is 
an assortment of ga mes that 
introd uce the basics of music. 

Songs created w ith the pro­
g ram can be sa ved and p layed or 
revised later. Early COl lies Mu sic 
is ava ilable for Apple II and 
Commodore 64 computers. 
COllllfcrpO;lIl Software JilL 
SlIile '/40. SI!dard Pla:a I orll! 
Milllleapolis. MN 55426 

Computer 
Resources 
More than 215 new books are 
lis ted in the 16th edition of the 
Alllllwl Bibliography of Compllter­
Oriellted Books, published by the 
University of Colorado. 

All introd uctory-type books 
published before 1980 have been 
deleted , but the bib li ography 
sti ll conta ins more than 1200 
books from 170 publishe rs. The 
books are li sted unde r 61 
ca tegories. 

Copies of the bibliography 
are ava ilable for $5, or $6 if an 
invoice is requ ired . 
Computing Ne7.tlslelter 
P. O. Box 7345 
Colorado Sprillgs. CO 80933 

The Micro Center has compiled 
a new Time Saver catalog of 
microcomputer coursewa re. The 
cata log lists 319 high-quali ty, 
high-va lue educational programs 
for the Apple, Ata ri, TRS-80, 
PET, VIC and IBM Pc. 

Copies of the ca ta log a re 
available free. 
The Micro CelT fer 
P.O. Box 6 
Pleasalltville. NY 10570 
(800)431 -2434 

Computer Skill Builders has pro­
duced a free ca ta log of micro­
computer resources for the class­
room. The book contains 304 
com pu te r-rela ted products for 
ed uca ti on, including software 
products, books, di skettes. and 
suppli es. 
COlllp" ler Skill Bllilders 
P. O. Box -1 2050, Depl. 7Z 
TIICSOII, AZ 85733 
(602)323-7500 

Selected Microcomp"ter Software, a 
64-page cata log o f educa tional 
coursewa re for the Apple II , 
TRS-80, Commodore PET, and 
A tari microcomputers, is ava il­
able free from Opportunities fo r 
Learning. 

Programs lis ted in the 
cata log cover grade levels from 
primary th ro ugh co ll ege and 
we re se lected based on their 
suitability for use in toda y's com­
puter-enhanced classroo m envi­
ronment. 
Opporillllilil:s for LearJIillg, 111(, 
8950 Lllr/ille Aue .. Depl. L.J5 
Chalsworlh. CA 913JJ 

Games For The TI 
Vaughn Software has crea ted an 
a rray of casse tte programs for 
the TI-99/4A computer. They 
include: 

• Marill er, a sea adventure 



HARMONY VIDEO&COMPUTERS
800-221-8927

COMMODORE

VIC 20

COMMODORE 64

VIC 2N DATASETTE

COMMODORE DISC DRIVE

1525P PRINTER

COMMODORE MONITOR

VIC TELEPHONE MODEM

RS 232 TERMINAL INTERFACE

IGEE-486 INTERFACE

VIC 8K MEMORY PAC

VIC 16K MEMORY PAC

MOTHER BOARD

VIC 3K SUPER EXPANDER

VIC PROGRAMMER'S AID

VIC MON

INTRO TO BASIC I & II

89.95

369.95

59.95

289.95

289.95

249.95 |

89.951
CALL 1
call!
39.95 £
89.95

89.95

CALL

CALL

69.95

APPLE 2 PLUS

APPLE 2E

CALL

MX 80 PRINTER

399.95

EPSON
FX 80 PRINTER

599.95

ATARI

ATARI

ATARI

ATARI

ATARI

■ ATARI

1 ATARI
11 ATARI
SI ATARI
■1 ATARI
ATARI

ATARI

ATARI

ATARI

ATARI

ATARI

ATARI

400W16K

800W48K

1200XLW64K

410 RECORDER

1010 RECORDER

810 DISC DRIVE

830 ACOUSTIC TEL. MODEM

850 INTERFACE

822 THERMOL PRINTER

102040 COL. PRINTER

1025 80 COL. PRINTER

16K MEMORY EXPANDER

WORD PROCESSOR

BASIC REF. GUIDE

PROGRAMMER KIT

ENTERTAINER KIT

159.95

449.95

589.95

76.95

77.95

389.95

159.95

169.95

CALL

219.95

379.95

89.95

69.95

CALL

CALL

29.95

ALL

SONY

T.V.'s IN

STOCK

CALL

FOR

LOWEST

WE CARRY A FULL LINE OF SOFTWARE FOR

ATARI AND COMMODORE

CALL FOR LOWEST PRICES

cur: VCR PRICES TOO LOW TO PRINT!

TDK

FUJI

MAXELL

MEMOREX

SCOTCH

SONY

JVC

RCA

PANASONIC

VIDEO TAPE (By case of 10 only)

-IS VHS HIGH BETA Bl

120 T160 GRADE L500 L",

85 14.75 10.75 6.50 7

65 14.75 11.75 6.50 7,

40 13.50 10.25 6.50 7

75 13.50 10.50 6.50 7,

50 13.50 10.25 6.50 7.

10.25 6.99 8

50 13.50 11.50

90

50 TDK PROFESSIONAL T120

MAXELL PROFESSIONAL L750 OR T120

MEMOREX PROFESSIONAL

VCR's

STOCK

CALL >

FOR

LOWEST •

FOR THE LOWEST PRICES ON VIDEO CALL 800-221-8927

To order simply dial toll free 800-221-8927 with your Master Card or VISA and your order will arrive via UPS or send certified

check or money order only to: HARMONY VIDEO AND ELECTRONICS, 2357 Coney Island Ave., Brooklyn, N.Y. 11223, and

add approximate shipping postage and insurance charges. Credit cards for phone order only. For customer service please dial

(212) 627-8960. All pries and availability subject to change without notice. All orders shipped out of state. Dealer inquires
invited!!! For sates info dial (212) 627-6989. Open Sun. 10-4 Mon.-Thur. 9-7 Fri 9-3

800-221-8927
COMMODORE ATARI APPLE TEXAS INSTRUMENTS EPSON



with seven game boards, mapped

screens, and a sonar readout;

$12.99.

• Red Dread, an arcade-type

board game in which you seek

green gems while avoiding the

Red Dread; $9.99.

• Digger Duck, a colorful

maze game that requires strategic

planning; $9.99.

• Chromium Shuttle, a space

game in an endless starfield in

which you control an onboard

computer, warp drive, and as

teroid analyzer; $13.99.

• Chopper Fireman, a game

that pits you - in an aging and

temperamental helicopter-

against raging forest fires; re

quires Extended BASIC, $21.95.

• Model Rocketry Performance,

an application program that pro

vides the expected performance

of model rockets, and allows for

quick comparison of models on

the drawing board; $25.99.

Vaughn Software

5460 Harlem #84

Aroada, CO 80002

Educational

Programs For

Apple And Atari

Random House has added sev

eral new reading, language arts,

and mathematics programs to its

library. All of the following pro

grams require 48K computers

with diskdrives.

• Fundamental Word Focus:

This series of ten programs for

the Atari provides a game-like

format to teach vowel identifica

tion, syllabication, compound

words, and identification of

word elements. It includes a

record-keeping system and uses

color graphics and sound.

• Tutorial Comprehension:

This Apple program is designed

to teach comprehension skills to

second, third, and fourth

graders. The five comprehension

skills presented are details, se

quence, main idea, inference,

and critical reading.
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• Word Blaster: This program

for both Atari and Apple com

puters allows students to practice

comprehension skills using con

text clues.

• Fundamental Punctuation

Practice: This Apple program

provides more than 30 lessons

on basic punctuation skills. An

off-line diagnostic placement

test is included with the

program.

• Stony Builder: This Atari

program, based on the concept

of mix-and-match storvbooks,

allows students to experiment

with sentence structure and to

create new and often humorous

story situations.

• Galaxy Math Facts Game

and Grand Prix: These games,

available in both Apple and Atari

versions, put the student at the

helm of a spaceship or at the

controls of a Grand Prix racer. In

each case, the student must show

a mastery of basic math facts

before he or she can complete

the mission, or speed past the

checkered flag.

Random House, Inc.

7307 South Yale Avenue

Suite 103

Tulsa, OK 74136

T/S Game In 3-D

Softsync has released Mothership,

an arcade-style game for the

Timex/Sinclair computers.

The game features one or

two player options, three levels

of play, on-screen scoring and a

display that looks as if it's in 3-D.

In Mothership, which sells

for $16.95 plus $1.50 for shipping

and handling, players maneuver

their Starlight Fighters down the

Zarway space corridor toward

the imposing Mothership, which

is launching an all-out attack on

the planet. Players use the

keyboard as a control panel to

move their ships through the

corridor, while dodging the

drone fighters launched by the

Mothership.

Softsync, Inc.

14 East 34th Street

New York, NY 10016

CALENDAR
August 10-12, Madison, WI. The

second annual Microcomputers and

High Technology Conference in

Vocational Education. The confer

ence includes beginning and ad

vanced classes on programming,

PILOT, CAD, courseware design,

and administration. Discussions are

planned on microcomputer de

velopment and application, and on

existing vocational/educational

programs using computers. For

information, write Dr. Judith

Rodenstein, 964 Educational Science

Building, 1025 W. Johnson Street,

Madison, WI 53706.

August 28, Harrisburg, PA.

The Central Pennsylvania Repeater

Association will sponsor its 10th

Annual Hamfest/Computer Fest.

The event, which will be held adja

cent to Hersheypark, Chocolate

Town, U.S.A., includes indoor

dealer displays and a flea market

area. Registration $3; tables and

table space available. For more in

formation, write Timothy R. Fanus,

6140 Chambers Hill Road, Harris-

burg, PA 17111.

New Product releases are selected from sub

missions for reasons of timeliness, available

space, and general interest to our readers. We

regret that we are unable to select all new

product submissions for publication. Readers

should be aware that we present here some

edited version of material submitted by ven

dors and are unable to vouch for its accuracy

at time of publication.

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 sold notices

at least three months before the date of the

event, to: Calendar, P.O. Box 5406,

Greensboro, NC 27403. ©

with seven game boards, mapped 
screens, and a sonar readout; 
$12.99. 

• Red Dread, an arcade-type 
board game in which you seek 
g reen gems w hile avoid ing the 
Red Dread; $9.99. 

• Digger Duck, a colorful 
maze game that req uires strategic 
planning; $9.99. 

• ChrollliulII Shuttle, a space 
game in an end less s tarfield in 
w hich you control an onboard 
compute r, wa rp dri ve, and as­
teroid analyzer; $13.99. 

• Chopper Firelltnll , a ga me 
that pi ts you - in an aging and 
tem peramen tal helicopter ­
aga inst raging fo rest fires; re­
quires Extended BASIC, $21.95. 

• Model Rockelry Perforlllallce, 
an application p rogram that pro­
vides the expected performance 
of model rockets, and allows fo r 
quick compa rison of models on 
the drawing boa rd; $25.99. 
Vallgh" Software 
5460 Harlall #84 
A l"Uada , CO 80002 

Educational 
Programs For 
Apple And Atari 
Random House has added sev­
eral new reading, language a rts, 
and mathematics programs to its 
library. All of the following p ro­
grams requi re 48K computers 
with d isk drives. 

• F1Wda/1/en lal Word FOCllS: 
This se ries of ten programs for 
the Atari provides a game-like 
format to teach vowel identifica­
tion, syllabica tion, compound 
words, and identification of 
word elements . It includes a 
record-keeping system and uses 
color graphics and sound . 

• Tu lorial COlllprehension: 
This Apple program is designed 
to teach comprehension skill s to 
second , third , and fo urth 
graders. The five comprehension 
skills presented are details, se­
quence, main idea, inference, 
and critical reading. 
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• Word Blasler: This p rogram 
for both Ata ri and Apple com­
pu ters allows s tudents to p ractice 
comprehension skills using con­
tex t clues. 

• FUlldalllelllal Punclualioll 
Practice: This Apple program 
provides more than 30 lessons 
on basic punctuation skills. An 
off-l ine d iagnostic place ment 
test is included with the 
p rogra m. 

• Siory Builder: This Atari 
program, based on the concept 
of mix-and-Illatch storybooks, 
a llows s tudents to experiment 
w ith sente nce structu re and to 
create new and often humorous 
story situatio ns. 

• Galaxy Malh Facls Gallle 
and Gralld Prix: These ga mes, 
ava ilable in both Apple and Ata ri 
versions, pu t the studen t at the 
helm of a spaceship or at the 
con trols of a Grand Prix racer. In 
each case, the s tude nt mus t show 
a maste ry of basic ma th fac ts 
before he or she can complete 
the mission, or speed past the 
checkered fl ag. 
Random House, iflc. 
7307 SOllth Yale Avell lle 
SlIite 103 
Til/sa , OK 74136 

TIS Game In 3-D 
Softsync has released Molhership, 
an a rcade-style game fo r the 
TimeX/Sinclair computers. 

The game features one or 
two playe r options, three levels 
of play, on-screen scoring and a 
display that looks as if it's in 3-~ . 

In Molhership, which sells 
for $16.95 plus $1.50 fo r shipping 
and handling, players maneuver 
their Starlight Fighters down the 
Za rway space corridor toward 
the imposing Mothership, which 
is launching an all-out attack on 
the plane t. Players use the 
keyboard as a control panel to 
move their ships th rough the 
corridor, while dodging the 
drone fi ghters launched by the 
Mothership . 

SoftSY IlC. /ue. 
14 East 34th Stred 
New York , NY 10016 

CALENDAR 
August 10-12, Madison, WI. The 
second ann ua l Microcomputers and 
High Technology Confe rence in 
Voca tiona l Educa tion. The confer­
ence includes beginning and ad­
vanced classes on programming, 
PI LOT, CAD, courseware design, 
and admi nistration. Discussions are 
planned on microcomputer de­
velopment and application, and on 
existing vocational/educa tional 
programs using computers. For 
in fo rmation, write Dr. Judi th 
Rodenstein, 964 Educa tional Science 
Building, 1025 W. Johnson Street, 
Madison, WI 53706. 

August 28, Harrisburg, PA. 
The Central Pennsylva nia Repea ter 
Associa tion will sponsor its 10th 
Annual Hamfest/Computer Fest. 
The event, which will be held adja­
cent to Hersheypark, Chocolate 
Town, U.S.A. , includes indoor 
dea ler displays and a fl ea market 
area. Registration $3; tables and 
table space ava ilable. For more in­
formation, write Timothy R. Fanus, 
6140 Chambers Hill Road, Harris­
burg, PA 17111. 

New Product releases are selected from sub­
miss ions for reaSetlS of timeliness, available 
space, and general interest to alI T readers. We 
regret that we are unable to select all new 
product submissions for publication. Readers 
should be aware that we present here some 
edited version of material submitted by ven­
dors and are ,,,mble to vouch for its accuracy 
at time of publication. 

COMPUTE! welcollles 1I0tices of IIP­
(01ll;lIg f..'Vell is DlId requests fhat the 
sponsors send a short descripfi011, their 
name aud pholll! Humber, and all address 
to which illferesled renders may write for 
further ;1I/or11lal;011. Please SClld lIotices 
at least tftree 1Il0llt ft S before tfte date of tfte 
evell t, to: Calelldar, P.O. Box 5406, 
Greellsboro, NC 27403. © 



CAPUTE!
Modifications Or Corrections To Previous Articles

Tl Teeth Wisdom

Line 650 of this program from the July 1983

"Programming The TI" column (p. 199) should

read:

650 PRINT " ";CHR$(156);"\ Je";CHR$(

136)&CHR$(137)&CHR$(138);"e~";CH
R$(127)&CHR$(157)

Bee Trap For VIC

In the instructions for keyboard play on page 102

of the June 1983 issue, line 320 should read:

320 IFPEEK(KB) = 35THEND1 = Dl + 22:GOTO335

Memory Trainer For Tl

For the TI-99/4A version of this program (June

1983, p. 118) to work in standard Tl console BASIC,

the following changes must be made:

240 IF (DR<1)+(DR>10) THEN 140

270 IF SL<2 THEN 275 ELSE 280

275 SL=2

280 IF SL>90 THEN 285 ELSE 290

285 SL=90

Thanks to David Duffan and others who

suggested this change.

Atari P/M Graphics Simplified

The following lines in the moving ship example

program developed on pages 175-178 of the June
1983 issue need corrections:

310 POKE VSA+ADD+1,PMHIGH

360 COLR1=25:COLR2=11:COLR3=74

370 POKE 704,COLR1:POKE 705,COLR2:POKE
706,COLR3

400 Y1=125:Y2=25:Y3=25

Slow List On The VIC-20

The mysterious memory location 37879 described
in this article from the June issue (p. 180) is actually

location 37159, the high byte of the interrupt clock.
Because of incomplete address decoding for the

I/O chips, the contents of locations 37136-37167
appear to repeat several times in locations 37168-

37887. The location normally contains 66, not 64
as stated in the article. For a thorough discussion

of the effects of changing the contents of location

37159, see the article "Versatile Data Acquisition

With VIC" (COMPUTE!, May 1983, p. 244).

UnNEWForVICAnd64

This utility program from the June 1983 issue

(p. 213) will not work from disk. It must be SAVEd

to tape in the manner described in the article.

Minefield For 64

The 64 version of this game from the June issue

(p. 266) requires the following correction:

360 B3(J)=BT(J)+.5*BT(J):B4(J)=B3(J)+.2 5

*BT(J)

Checkers

To allow legal jumps with kings in this game for

the Commodore 64 (May 1983, p. 90), the fol

lowing line must be changed:

585 IFLK=5ANDU1> =2THENIFS{LP,UM)<0ANDS(L1

+2,U1-2)=0THEN600

Crosswords For VIC

Line 860 of this program from the May issue

(p. 82) should read:

860 GET F$:IF F$ = " " THEN 860

Tl General-Purpose Data Base

Line 203 of this data base management program

for the TI from the May issue (p. 232) should

read:

203FORIO =1TOIR

64 Odds And Ends

The article (May 1983, p. 237) noted that listing

could be disabled by POKE 775,200. To restore

the list feature, POKE 775,167.

Retirement Planner For VIC

Robert A. Brown suggests modifications which

make this program for calculating retirement saving

needs from the April 1983 issue (p. 71) more accu

rate, and also allow calculations for any time

period, not just multiples of five years. First, delete

lines 120, 460-500, 590, and 600, then make the
following changes:

510 D=AI/(l+AI/2):Q=((1+AI)TY-1)/D

540 W=CSR-S1*(1+AI)TY)/Q

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 the CAPUTE! page, usually within

eight weeks. If you have specific questurns about items
or programs which you've seen in COMPUTE!, please
send them to Readers Feedback, P.O. Box 5406,
Greensboro, NC 27403. e
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CAPUTE! 
M lticotlons Or Corrections To PrevIous Articles 

TI Teeth Wisdom 
Line 650 of this program from the July 1983 
" Programming The TI" colu mn (p. 199) should 
read: 

650 PRINT" ";CHR$(1 56) ;": )e";CHR$( 
136)&CHR$(13 7 )&CHR$(138) ;" e- " ;CH 
R$(127)&CHR$(157) 

Bee Trap For VIC 
In the instructions for keyboard play on page 102 
of the June 1983 issue, line 320 should read : 

320 IFPEEK(KB) = 35THEND1 = D1 + 22:GOT0335 

Memory Trainer For TI 
For the TJ-99/4A version of thi s program aune 
1983, p. 118) to work in standard TI console BASIC, 
the following changes must be made: 

240 IF (DR<1)+(DR> 10) THEN 140 
270 IF SL<2 THEN 275 ELSE 280 
275 SL=2 
280 IF SL>90 THEN 285 ELSE 290 
285 SL=90 

Thanks to David DuHan and others who 
suggested this change. 

Atari P/M Graphics Simplified 
The following lines in the moving ship example 
program developed on pages 175-178 of the June 
1983 issue need corrections: 

310 POKE VSA+ADD+1,PMHIGH 
360 COLR1=25:COLR2=1 1 :COLR3 =74 
370 POKE 704 , COLR1 : POKE 705 , COLR2 : POKE 

706 , COLR3 
400 Y1=125:Y2=25:Y3=25 

Slow List On The VlC-20 
The mysterious memo ry loca tion 37879 described 
in this a rticle from the June issue (p . 180) is actually 
loca tion 37159, the high byte of the in terrupt clock. 
Beca use of incomplete add ress decoding for the 
110 chips, the conten ts of loca tions 37136-37167 
appea r to repeat several times in loca ti ons 37168-
37887. The location normally con tains 66, not 64 
as s tated in the article. For a thorough discussion 

of the effects of changing the contents of location 
37159, see the article " Versatile Data Acquisi tion 
With VIC" (COMPUTE!, May 1983, p. 244). 

Un NEW For VIC And 64 
This utility program from the June 1983 issue 
(p . 213) will no/ work from disk. It must be SAVEd 
to tape in the manner described in the article. 

Minefield For 64 
The 64 version of this ga me from the June issue 
(p . 266) requires the following correction: 

360 B3(J)=BT(J)+.5*BT(J):B4(J)=B3(J)+.25 
*BT(J) 

Checkers 
To a llow legal jumps with kings in this game for 
the Commodore 64 (May 1983, p. 90), the fol­
lowing li ne must be changed: 

585 IFL1<=5ANDU1>=2THENI FS(LP,UM)<0ANDS(L1 
+2,Ul-2)=0THEN600 

Crosswords For VIC 
Line 860 of this program from the May issue 
(p. 82) should read: 

860 GET F$:IF F$ = "" THEN 860 

TI General-Purpose Data Base 
Line 203 of this data base management program 
for the TI fro m the May issue (p. 232) should 
read: 

203 FOR 10=1 TO IR 

64 Odds And Ends 
The a rticle (May 1983, p. 237) noted tha t listing 
could be disabled by POKE 775,200. To restore 
the lis t feature, POKE 775,167. 

Retirement Planner For VIC 
Robert A. Brown suggests modifications which 
make this program for ca lcu lating retirement saving 
needs from the April 1983 issue (p. 71) more accu­
rate, and also allow calculations for any time 
period, not just multiples of five years. First, dele te 
li nes 120, 460-500, 590, and 600, then make the 
fo ll owing changes: 

510 D=AI/(1+AI/2) : Q=«1+AI) tY-1) / D 
540 W= (SR-S1*(1+AI)tY) /Q 

We regreillwi we are 110 10llger able 10 respolld 10 
hldividual inquiries aboll t programs, products, or 
services appearillg ill COMPUTE! due 10 illcreasillg 
p"b/icalio" aClivity. a ll Ihose illfreqllel1l occasiolls 
when a published progralll colIlDillS a Iypo, the correc­
lioll will appear all Ihe CA PLlTE! page, usually wilhill 
eighl weeks. If you have specific quesl iOlls aboul ilellls 
or programs which you've seel/ ill COMPUTE!, please 
selld Ihelllio Readers Feedback, P.O. Box 5406, 
Greellsboro, 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 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 your 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 "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 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 COMPUTERS

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
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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 the CAPUTE! page, usually within

eight weeks. If you have specific questions about items

or programs which you've seen in COMPUTE!, please

send them to Readers Feedback, P.O. Box5406,

Greensboro, NC 27403. Q

A Beginner's Guide 
To Typing In Programs 

What Is A Program? 
A computercannot 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 your 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 "0" for the numeral "0", a lowercase "I" 
for the numeral "1", or an uppercase "13" 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 COMPUTE!'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 con tain actual programs (called machine 
language); others contain graphics codes. These 
lines are especially sensitive to errors. 

If a single number in any one DATA statemellt 
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 
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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 COMPUTE!'s Programs" elsewhere in the 
magazine.) 

We regret that we arc 110 longer able to respond to 
individual inquiries about programs, products, or 
services appearillg in COMPU1"E! due to increasing 
publication activity. On those infrequellt occasiolls 
when a published program contains a typo, the correc;­
tion will appear all the CAP UTE! page, usually with ill 
eight weeks. If you have specific questions about items 
or programs which you've seell in COMPU1"E!, please 
selld tl,em to Readers Feedback, P.O. Box 5406, 
Greensboro, NC 27403. Q 



HowToType 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:

Enter these characters with the Atari logo key

Whan you see Typi See

(CLEARJ

CUP>

(DOWN)

CLEFTJ

CRIQHTJ

(BACK SI

CDELETE>

CINSERT}

(DEL LINE>

C1MS LINE>

(TAB>

CCLR TABJ

CSET TAB>

{BELL)

CESC}

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

EBC

ESC

ESC

ESC

SHIFT <

CTRL -

CTRL ■

CTRL +

CTRL •

DELETE

CTRL DELETE

CTRL INSERT

SHIFT DELETE

SHIFT INSERT

TAB

CTRL TAB

SHIFT TAB

CTRL 2

ESC

■t

t

+

a

u

□

□

a

a

a

«

Clear Screen

Cursor Up

Cursor Down

Cursor Left

Curmor Right

Backspace

Delete character

Inifrt character

D*l*t* line

Insert Una

TAB kay

Clear tab

Sat tab stop

Ring buzitr

ESCape kay

Graphics characters, such as CTRL-T, the ball character • will

appear as the "normal" letter enclosed in braces, e.g. IT).

A series of identical control characters, such as 10 spaces,

three cursor-lefts, or 20 CTRL-R's, will appear as (10

SPACES», < 3 LEFT Y, {(20 R), 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, t m} means to

enter a reverse-field heart with CTRL-comma, {5m } means to

enter five inverse-video CTRL-U's.

Commodore PET/CBM/VIC/64
Generally, any PET/CBM/VIC/64 program listings will contain

words within braces which spell out any special characters:

(DOWN) would mean to press the cursor down key. (5

SPACES ) would mean to press the space bar five times.

To indicate that a key should be shifted (hold down the

SHIFT key whl'e pressing the other key), the key would be

underlined in our listings. For example, S would mean to

type the S key while holding the shift key. If you find an

underlined key enclosed in braces (e.g., {ION}), you should

type the key as many times as indicated (in our example,

you would enter ten shifted N's). Some graphics characters

are inaccessible from the keyboard on CBM Business models

(32N, 8032).

For the VIC and 64, if a key is enclosed in special brackets,

fc >], you should hold down the Commodore key while pressing

the key inside the special brackets. (The Commodore key is

the key in the lower left corner of the keyboard.) Again, if

the key is preceded by a number, you should press the key

as many times as indicated.

The special character fe found in VIC and 64 listings

represents the British pound symbol {£) key, found between

the minus and CLR/HOME keys.

Rarely, you'll see in a Commodore 64 program a solitary

letter of the alphabet enclosed in braces. These characters

can be entered by holding down the CTRL key while typing

the letter in the braces. For example, f A} would indicate that

you should press CTRL-A.

About the quote mode: you know that you can move the

cursor around the screen with the CRSR keys. Sometimes a

programmer will want to move the cursor under program

control. That's why you see all the f LEFT) 's, t HOME} 's,

and tBLU}'s in our programs. The only way the computer

can tell the difference between direct and programmed cursor

control is the quote mode.

Once you press the quote (the double quote, SHIFT-2),

you are in the quote mode. If you type something and then

try to change it by moving the cursor left, you'll only get a

bunch of reverse-video lines. These are the symbols for

cursor left. The only editing key that isn't programmable is

the DEL key; you can still use DEL to back up and edit the

line. Once you type another quote, you are out of quote mode.

You also go into quote mode when you INSerT spaces

into a line. In any case, the easiest way to get out of quote

mode is to just press RETURN. You'll then be out of quote

mode and you can cursor up to the mistyped line and fix it.

Use the following tables when entering special characters:

Iblx) BOB |

<whti esib 0!

ired] as■ E8

Icml B3O ^

Igrn! KSQ g I

[bluJ

an J

b■ Q

BD Ifi

QD [3

VI

isi

{Fit

BO E
BO ||

BO □
bo ::

in) ik

If*] as

1F5I IB

l."6] D2

tr'l IB

ire] HE

All Commodore Machines

ClearScreen {CLR} CursorLefl {LEFT}

Home Cursor { HOME} Insert Character {INST}

CursorUp {UP} Delete Character {DEL}

Cursor Down {DOWN} Reverse Field On {RVS}

CutsorRight {RIGHT} Reverse Field Off { OFF}

8032/Fat 40 Conventions

SetWindowTop {SET TOP} Erase To Beginning! ERASE BEG}
Set Window Bottom (SET BOT] Erase To End {ERASE END}

ScrollUp JSCR UP) ToggleTab {TGL TAB}
ScrollDown {SCR DOWN} Tab {TAB}

Insert Line {INST LINE} Escape Key {ESC}

DeleteUne {DEL LINE}

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 ID J'for CTRL-D. Hold

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 SHIFT-0 to enter the characters, and then press SHIFT-0

igain to return to normal uppercase typing.

Texas Instruments 99/4
The only special characters used are in PRINT statements to

indicate where two or more spaces should be left between

words. For example, ENERGY {10 SPACES} MANAGE

MENT means that ten spaces should be left between the

words ENERGY and MANAGEMENT. Do not type in the

braces or the words 10 SPACES. 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.)
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How To Type COMPUTE!'s Programs 
Many of the programs w hich 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 w hen 
entering one of these programs into your computer, we have 
established the fo llowing 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/aOO 
Characters in inverse video will appear like: ~.t., ,,.-, 
Enter these cha racters with the Atari logo key, {A-l 
Nh.., you __ Type See 

(CLEAR) ESC SHIFT < "' Clear Sc,....n 
<loP} ESC CTRL - .. Cursor Up 
(IX*N) ESC CTRL - ... Curwcr nc.... 
(LEFT) ESC CTRL .. .. Curaor Left. 
(fUSHT) ESC CTRL • .. Cur.or R10ht 
(BrAD( S) ESC DELETE "B.ckapac:. 
(DELETE) ESC CTRL DELETE tI Del.t. ch.r.ct .... 
<INSERT} ESC CTRL INSERT Il In .... t. ch.r.ct._ 
(DEL LINE) ESC SHIFT DELETE D hhte lin. 
<INS LUE) ESC SHIFT INSERT D In..,..t. lin. 
<TAB} ESC TAB ~ TAB k.y 
«(1R TAB) ESC CTRL TAB m CI •• r t.ab 
(SET TAB) ESC SHIFT TAB Il s.t tab . t.ap 
(BELL) ESC CTRL 2 I:Ol Rino buzzer 
(ESC) ESC ESC " ESC.pe kwy 

Graphics characters, such as CfRL~T, the ball character _ will 
appear as the " normal" letter enclosed in braces, e.g. {TI. 

A series of identical control characters, such as 10 spaces, 
three cursor-lefts, or 20 CfRL-R's, will appear as no 
SPACES I, 13 LEFT I, 1120 R I, 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, 1 JI} means to 
enter a reverse-field heart with CfRL-comma, ( 5m J means to 
enter five inverse-video CfRL-U's. 

Commodore PET/CBMMC/64 
Generally, any PET/CBMNICl64 program listings will contain 
words with in braces which speU out any special characters: 
f DOWN J would mean to press the cursor down key. {5 
SPACES} would mean to press the space bar five times. 

To indicate that a key should be shifted (hold down the 
SHIFT key wh;le pressing the other key), the key would be 
underlined in our listings. For example, ~ would mean to 
type the S key while holding the shift key. If you find an 
underlined key enclosed in braces (e.g., no ~I), you should 
type the key as many times as indicated (in our example, 
you would enter ten shilted N's). Some graphics characters 
are inaccessible from the keyboard on CBM Business models 
(32N, 8032). 

For the VIC and 64, if a key is enclosed in special brackets, 
t: >I, you should hold down the Commodore key while pressing 
the key inside the special brackets. (The Commodore key is 
the key in the lower left corner of the keyboard .) Again, if 
the key is preceded by a number, you should press the key 
as many times as indicated . 

The special character 6 found in VIC and 64 listings 
represents the British pound symbol (£) key, found between 
the minus and CLRlHOME keys. 

Rarely, you'll see in a Commodore 64 program a solitary 
letter of the alphabet enclosed in braces. These characters 
can be entered by holding down the CTRL key while typing 
the le tter in the braces. For example, {A} would indicate that 
you should press CTRL-A. 

About the quote mode: you know that you can move the 
cursor around the screen with the CRSR keys. Sometimes a 
programme r will want to move the cursor under program 

control. That's why you see all the {LEFT),s, {HOME)'s, 
and {BLU I's in our programs. The only way the computer 
can tell the difference between direct and programmed cursor 
control is the quote mode. 

Once you press the quote (the double quote, SHIFT-2), 
you are in the quote mode. If you type something and the n 
try to change it by moving the cursor left, you' ll only get a 
bunch of reverse-video lines. These are the symbols for 
cursor left . The only editing key tha t isn' t programmable is 
the DEL key; you can still use DEL to back up and edit the 
line. Once you type another quote, you are out of quote mode. 

You aJ50 go into quote mode when you INSerT spaces 
into a line. In any case, the easiest way to get out of quote 
mode is to just press RETURN. You'li then be out of quote 
mode and you can cursor up to the mistyped line and fix it. 

Use the following tables when entering special characters: 

I~I _a • '~I _a 
'_I _a [I 1=1 _D 
I~I -a PI HI lOa 
I~I _a II. ,,' lOa 
{;>tI1I1 _a • '" lOa 
110 .. ' _a D ,., COD 

All Commodore Machines 
ClearScreen {CLR} 
Home Cursor {HOME} 
Cursor Up {Up } 
Cursor Down {DOWN} 
Cursor Right {RIGHT} 

80321fal40 Conventions 

EI '" lOa e;: I,ll 

II '01 lOa .1 1'4' 
a p, lOa e I'~J 

iii '" COD "" Inl 
"" a Irll ... Ii {rl ) 

m Ir11 ... • I"' 

Cursor Left { LEFT} 
Insert Character {I NST} 
Delete Character {DEL} 
Reverse Field On {RVS} 
Reverse Field Off { OFF} 

... • .., • '" • '" • - • "" • 

Set Window Top {SET TOP} Erase To Beginning{ ER1\SE BEG] 
SelWindowBottom{SET BOT} Erase To End {ERASE END} 
Scroll Up ;tSCR upl Toggl.Tab {TG L TABI 
Scroll Down (SCR DOWN I Tab {TAB I 
Insert Line {INST LINE} Escape Key {ESC} 
Delete Line (DEL LINE ) 

Apple II 1 Apple II Plus 
All programs are in Applesoft BASIC, unless otherwise 
stated. Control characters are printed as the "nonnal" char~ 
acter enclosed in brackets, such as (D IIfor CTRL-D. Hold 
down CTRL while pressing the control key. You will not see 
the speciaJ 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 SHlFf-O to enter the characters, and then press SHIFT-O 
:lgain to return to normal uppercase typing. 

Texas Instruments 99/4 
The only special characters used are in PRINT statements to 
indicate where two or more spaces should be left between 
words. For example, ENERGY no SPACES I MANAGE­
MENT means that ten spaces should be left between the 
words ENERGY and MANAGEMENT. Do not type in the 
braces or the words 10 SPACES. Enter all programs with the 
ALPHA LOCK on (in the down position) . Release the ALPHA 
LOCK to enter lowercase text. 
Timex TS-i000, Sinclair ZX-8i 
Study your computer manual carefully to see how to enter 
programs. Do not type in the le tters 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 be tween lines. (If the blanking screen 
bothers you, switch to the SLOW mode.) 
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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 CIP, Commo

dore Disk Systems, PET Crash Prevention,

A 25$ Apple II Clock.

May 1981: Named GOSUB/GOTO in

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 Burse 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 I ape Headers,

Commodore ROM Systems, The Voracious

Butterfly on OSI.

August 1981: Minimize Code and Maximize

Speed, Apple Disk Motor Control, A

Cassette Tape Monitor tor 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 to 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 SS (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 VI

M Graphics, OSI Supercursor, A Look At

SuperPET, Supermon for PET/CBM, PET

Mine Maze Game.

January 1982: Invest (multiplecomputers),

Developing a Business Algorithm (multiple

computers), Apple Addresses, Lowercase

with Unmodified Apple, Cryptogram Game

for Atari, 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.

May 1982: VIC Meteor Maze Game, Atari

Disk Drive Speed Check, Modifying Apple's

Floating Point BASIC, Fast Sort For PET/

CttM, Extra Atari Colors Through Artifact-

ing, Life Insurance Estimator (multiple

computers), PET Screen Input, Getting The

Most Out Of VICs 5000 Bytes.

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 Oihinet,

Guess That Animal (multiple computers),

PET/CRM 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 ol FRON, Commodore Automatic

Disk Boot, VIC Joysticks, Three Atari GTIA

Articles, Color Computer Graphics, The

Apple Pilot Language, Sprites and Sound on

the Commodore 64, Peripheral Vision Exer

ciser (multiple computers). Banish INPL'T

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.

January 1983: Sound Synthesis And The

Personal Computer, Juggler And ThundcrhirJ

Games (multiple computers), Music And

Sound Programs (multiple computers),

Writing Transportable BASIC. Home Energy

Calculator (multiple computers), All About

Commodore WAIT, Supermon64, Perfect

Commodore INPL'T:-, Atari Autonumber,

Copy VIC Disk Files, Commodore 64

Architecture.

February 1983: How The Pros Write Com

puter Games, 12 Joysticks Compared, Slalom

(a game in 3-D tor multiple computers).

Super Shell Sort For PET, At;iri SuperFunt

Plus, Creating Graphics On The VIC, Joy

sticks And Sprites On The 64, Bi-Directional

VIC Scrolling, Commodore 64 Video: A

Guided Tour, The Atari Cruncher, Easy

Apple Editing, VIC Custom diameters For

Games.

March 1983: An Introduction To Data

Storage (multiple computers), Mass

Memory Now And In The Future,

Games: Closeout, Boggier, Fighter

Aces, Letter And Number Play (all for

multiple computers), VIC Music, Direct

Atari Disk Access, TRS-80 Color Com

puter Data Base, Apple Subroutine

Capture, PET Quickplot, TI Graphics

Made Easy, VIC and Atari Memory

Management.

April 1983: Selecting The Right Word

Processor (multiple computers), VIC

and Atari Word Processor Programs,

Typing Teacher, TI Matchem, Retire

ment Planner (multiple computers), Air

Defense (multiple computers). Dr.

Video (Commodore), Video 80 (Software

for 80 Columns on the Atari), Color

Computer Tester, Timex/Sinclair Sound,

Estimating TI Memory, Magic Commo

dore BASIC.

Home and Educational COMPUTING!

(hall 1481 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 arc S3 each or six for St.").

Price includes Freighi in the US. Outside

the US add SI per magazine ordered lot

surface postage. Si per magazine for air

mail postage. All back issues subje< I 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.
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COMPUTE! Back Issues 

Here arc some of the applicat ions, turoria is, 
and games from ava ilable back issues of 
COMPUTE!. Each-issue conta ins much. 
much more than there's space here to list, 
but here arc some high lights: 

Febru3'Y 198 1, Simulating PRINT USING, 
Using the Acari as a Terminal for T elecom~ 

mun icarions, Arcach a Printer to the Atari, 
Double Density Graphing on C IP, Commo­
dore Disk Systems, PET Crash Prevent ion, 
A 25¢ Apple ]] C lock. 

May 198 1, Named GOSUBIGOTO in 
Applesoft, Generating Lower Case T ext on 
Apple II , Copy Atari Screens to the Printer, 
Disk Directory Primer for Atari, Rea ltime 
C lock on Aca ri. PET BASIC Delete Utili ty, 
PET Calculated Bar Graphs. Running 40 
Column Programs on a C BM 8032. 

June 1981: Compu ter Using Educators 
(CUE) on Software Pricing, Apple II Hires 
C haracter Generator, Ever- expanding 
Apple Power, Color Burst fo r Ata ri, Mixing 
Atari Graphics Modes 0 and 8, Re locat ing 
PET BASIC Programs, An Assembler In 
BASIC for PET, QuadraPET: Mult itasking? 

July 198 1: Home Heating and Cooling, 
Animating Integer BASIC Lores Graphics, 
The Apple Hires Shape W riter, Adding a 
Voice T rack (Q Aca ri Programs, Machine 
Language A tari Joystick Driver, Four Screen 
Ut il ities for the PET, Saving Mach ine 
Language Programs on PETTapc Headers, 
Commodore ROM Systems, The Voracious 
Butterfly on OSlo 

A ugust 198 1: Minimize Code and Maximize 
Speed, Apple Disk Motor Connol, A 
Cassette Tapc Monitor for the Apple. Easy 
Reading of the Acari Joystick, Blockade 
Game fo r the Atari , Ata ri Sound U tility, 
T he CBM "Fat 40," Keyword for PET, CBM/ 
PET Loadi ng, C haining, and O verlaying. 

October 1981: Automatic DATA State­
ments fo r C BM and Acari , VIC News, 
Undelerable Lines on Apple , PET, VIC , 
Budgeting on the Apple, Switching Cleanly 
from T ext to G raphics on Apple, Atari 
Cassette Boot-tapes, Atari Variable Name 
U tility, Atari Program Ubmry, Train your 
PET (Q Run VIC Programs, Interface a BSR 
Remote Contro l System to PET , A General 
Purpose BCD to Binary Romine, Convening 
to Fat·40 PET. 

December 1981: Savi ng Fue l 55 (multiple 
compute rs : versions for Apple , PET, 
and Atari) , Unscra m b le Game (multi ple 
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computers), Maze Generator (multiple 
computers) , Animat ing Applesoft Graphics, 
A Simple Printer Interface for the Apple II, 
A Simple Ata ri Wordprocessor, Adding 
High Speed Vertical Positioning to Atari P! 
M Graphics, OSI Supercursor, A Look At 
Supe rPET, Supermon for PET/C BM , PET 
Mine Maze Game. 

January 1982: Invest (multiple computers), 
Developing a Business A lgorithm (mult iple 
computers), Apple Addresses, Lowercase 
wi th Unmodified Apple, Cryprogram Game 
for Ata ri, Superfom: Design Special 
Charac ter Sea; on A cari, PET Repairs for 
the Amateur, Micromon for PET , Self­
modify ing Programs in PET BASIC, Tiny­
ma n: a VIC Monitor, Vic Color Tips, VIC 
Memory Map, ZA P: A VIC Game. 

May 1982: VIC Metcor Maze Game. Arari 
Disk Drive Speed C heck, Modifying Applc's 
Flo;Jring Po in t BASIC. Fast Sort For PET! 
C BM, Extra Atari Colors T hrough Art if;Jct­
ing. Life Insurance Estimnror (mul t iple 
compurers). PET Screen Inpm, GeHing The 
Most O ur O f VIC's 5000 Bytes. 

August 1982 : Thc Ncw Wave O f Personal 
Compurers. Household Budger Manager 
(multipll! compulers). \'Vord G aml!s (mulrip le 
comput !.! rs) , Color Computer Home Energ)' 
Monitor. Intell igent Apple Filing C ab inet, 
Guess That Ani mal (mult iple compurers), 
PET/C BM Inner BASIC. VIC Communic;l ­
rillOs. Kl!vprin l C IHnpendiulll, Anim:lrilll1 
With Alari , VIC C uriositics. Arn ri SlIhsrring 
Search. PET nnd VIC Elecrric Eraser. 

September 1982 : Apple and Aca ri <l nd rhe 
S( lul1lls {lfTRON, C(lmmochlre Autt)l1l r1t ic 
Disk BllOl , VIC Joysticks, Three Atil ri GTIA 
Art icll!s, C\lllr CI\lIl pmcr G raph ics. The 
A ppll! Pilo t L:l nguage. Sprirl!s and Sound on 
rhe Commodore 64. Peripheral Vis ion Exer­
ciser (mulri pk compute rs ). Banish IN PUT 
Starements (mul t iple computers). Chfl r:ldes 
(llUlll iple comptllcrs). PET Pointer Sorr , 
VIC P:lIIse, M:lpping ~bch i n e Language, 
Eeli ti ng Afa ri BAS IC With the Assembler 
Carrridge , Process Any Apple Disk File. 

January 1983: SI)und Synrhesis A nd The 
P..:: rson:1 1 Cnmpllter, j ugg ler And T hund l!rh inJ 
G ames (mull' iple Cl 1I11 pul..::rs). Music And 
S(\ulld Pnlgra ll1 s (multiple ClHllpulcrs ), 
Writing T ra nspmt,lhle BASIC . Home Energy 
C ;,lcubrm (multiple computers). Al l Ahout 
Commodnn.: \'(fA IT. Supl!rmon64, Perfec t 
Ctlmmexlore IN PUT~ . Am ri Au tIJllu1l1hL'r . 
Cnpy VIC Dbk Fi b~. C(lllllllndnrc 64 
Arc hir ec lUr~. 

February 1983 : How The Pros \'Vrite Com­
put~r Games. 12 Joysticks Compared, Sla lom 
(a game in 3-D for multip le compufers), 
SlI~r She ll Sort For PET, Awri SlIpcrFollr 
Plus, e re,lring G r<1ph icS O n The VIC , joy­
sticks And Spritcs O n T he 64. Oi -Direct iona l 
VIC Scro lling, CommcKlore 64 Vklt:o: A 
G uided Tour, T he Ara ri C runch..:: r, Easy 
Appll:' Edit ing, VIC Custolll C haracte rs For 
Ga mes. 

March 1983: An In troduction To Data 
Storage (mu ltip le compu te rs), Mass 
Memory Now And In The Fu tu re, 
Games: Closeout, Boggie r, Figh ter 
Aces, Le tter And Number Play (a ll fo r 
mu ltip le computers), VIC Music, Di rec t 
Alari Disk Access, TRS-80 Color Com­
puter Data Base, Apple Su brou tine 
Ca pture, PET QUickplot, TI G raphics 
Made Easy, VIC and A tari Memory 
Management . 

Apri l 1983: Selecting The Right Word 
Processor (multip le computers), VIC 
and Atari Word Processor Prog rams, 
Typing Teacher, TI Ma tchem, Re tire­
ment Plan ner (multiple compu ters), Air 
Defense (multiple com puters), Dr. 
Vid eo (Commodore), Vide080 (Software 
fo r 80 Columns o n th e A ta ri) , Color 
Compu te r Tes ler, Timex/Sincla ir Sou nd , 
Estimating TI Memory, Magic Commo­
dore BASIC. 
Home and Educational COMP UTI NG! 
(Fall 198 1 and Summer 198 1 - count:!s tll1 e 
brick isslI l! ): Exploring T he Rainhow 
Machine , VIC As Super Cnlclllmnr , C ustom 
Chnracters, A lternate Screens, Allrnrnatic 
Li n t! Numbers, Using The joysri ck (Spacewar 
Gnme), Fast Tnpe Locnter, \Vinelaw, VIC 
Mcmory Map. 

Back issues arc S3 each or ); ix fO l" S 1 tl . 
Price illdudcs rre ig lH ill the CS. O tll sid c 
the L'S add S I p C I' m:l),{a/illc onk'n:d for 
surf; l f c postage. S4 pCI' 1lI: lgal.in c for air 
ma il postage. All back i ss u c~ s lll~i cc t ttl 

(l va ib bil itr· 

In the Continen tal US call 
TOLL FREE 800-334-0868 

(In NC Call 9 19·275·9809) 

O r 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. 
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$9.50 Includes

Return Postage and Handling.

Allow 3 to 4 Weeks for Delivery.

Missouri Residents Add 6% Sales Tax.

SOLUTION SOFTWARE CO.

P. O. Box 1402

St. Charles, Mo. 63301

SID says:

parallel interface ...

with any purchase!

Authori2ed

Deafer

*scr comxxztE bbodvcts osu PRINTERS

STX-80(Thermal). 60cps.$175

GeminMOx 120 cps .$315

Gemini-15 100 cps. $415

Send check or money order, plus Si 1 (shrpping/handling)

Calif add 6% lai

TO COMPUTER OUTLET

5857 Mission Gorge Rd . San Diego. CA 92120

SEND ME STX-80 ''Gemini 10X I Gemini 15

Name Phone _

Address Zip

Driver's Lie * _ State Exp .

Allow 5 week tor delivery No C 0.D

MEMORY EXPANSION BOARDS

for ATARI* COMPUTERS

Tiny TeK. Inc Memory Boards

uleu lesieQ. and

St14,9548K/52K Memory Board

For ATARI' 400

52K Addressable Memory

Easy 10 Install

32K Memory Board S79.9S

For ATARI' 400 or 800

No Modilicaiions Required

16K Memory Board S49.95

For ATARI' 800

No Modidcalions Required

We Will Meet Aflvernsed Prices

BUILD YOUR OWN MEMORY

48K/52K Board {No Components) $35.00

32K Board (No Components) $30.00

16K Board (No Components) $10.00

48K/52K Complete Kit $90.00

32K Complete Kit $60.00

16K Complete Kit $35.00

Afld S2 Snipping & Handling

Visa S MasterCard Accepled

■ATARI is a Irademarli ot Alan Inc

Dealer Inquiries Welcome

Tiny Tek, Inc.
PO. Box 12609 • Dallas. TX 75225

214-373-8926

SM-KIT-SET B, F and M

The SM-KIT family

represents the cream of

programmers' productivity

aids.

SM-KIT B de-bugs, enhances

and restructures BASIC

programs.

SM-KIT M does the same for

assembler programs.

SM-KIT r is a disk doctor,

specialising in floppy disk

ailments. Recovery from

most disk problems assured.

for cbm 8032 or 8096

MODEL CT730 26%" HIGH 23%" DEEP

39V WIDE RETAIL S199

FINALLY: A luxurious computer table made for the

home, or modern office Selected hardwood oak

rails and drawer, on black dual wheel casters

Yours lor only S149 95 delivered — no hidden

freight charges like everybody else1

Send check, money order, or cashier's check to

Joe End and Company, Inc.

25 South 13th Street. P.O. Box 1622

Harnsburg. PA 17105

Unit is shipped 2 carton's UPS. Allow 2 weeks del

.. 

59.50 Includes 
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Return Postage and Handling. 
Allow 3 to 4 Weeks for Delivery. 

Missouri Residents Add 6% Sales Tax. 
SOLUTION SOFTWARE CO. 

P. O. Box 1402 
St. Charles, Mo. 63301 

SI'I-KIT-SET B. f and 1'1 
The SM· KIT family 

represents the cream of 
programmers' productiv ity 

a ids. 

sM-KIT B de-bugs. enhances 
and restructu res BASIC 

programs. 
SM-KIT M does the sa me for 

assembler programs. 
sM·KIT F is a disk doctor. 
specialising in floppy disk 
a ilments. Recovery from 

most disk prob lems assured. 
for cbm 8032 or 8096 

dar' 
' nJR CfMIC{)t)RE PRODUCTS ()§l.! PRINTERS 

STX-80 (Thermal), 60 cps. $175 
Gemini-lOx •• • ..• 120cps .$315 
Gemlni-15 ... ' .. 100 cps ,$415 
Sefid (11m Of money Ofder . Olus SI1 (SiUOOlnglhaJ'ldbng) 
Calrl add 6% lax 
TO lPUTER OUTLET 

5857 MrsSlon Gorll~ Rd San Orego CA 92120 
SErIO ME 'l STX-80 Gemrlll lOX Gemr", IS 
tj ame _ _______ Ph"" 

Address l.o 
Drrver s lie , Slal ~ ___ ho 

Allow I week tor delivery No CO D 

MEMORY EXPANSION BOARDS 
for AT ARI' COMPUTERS 
Tmy Te .. . Inc Memory So,lIra ,lie hIlly 

assemlJleC 1esteeJ ana guaran1eeeJ 
48K152K Memory Board $114 .95 

For ATARI ' 400 
521< Aadressable Memory 
Easy to InStall 

32K Memory Board S79.95 
For ATARI' 400 or 800 
NO Modlflcat rons Requited 

16K Memory Board 549.95 
For ATARI ' 800 
NO Moclrllcahons ReqUIted 

We Wdl Meet Aoyenrse<l Proc:es 

BUILD YOUf1 OWN MEMORY 
48KJ52K Board (No Componenl ') $35.00 
32K Bo.rd (No Componenl.) S30.OO 
16K Board (No Componenl.) S10.OO 
48KJ52K Complete Kit S90.OO 
32K Complele Kil S6O.OO 
, 6K Complete Kit S35.OO 

AOcl $2 ShIppIng & Hana~ng 
VISa & Mas1erCard Accellleo 

'AlARI t$ a lIaoemark or Ala" InC 
Deale. InquIIIIIS Welcome 

Tiny Tek, Inc. 
po. Box 12609 • Dallas. TX 75225 

214·373·8926 

MODel CT730 26'1'" HIGH 23'1'" DEEP 
39'/ .. ' WIDE RETAIL $199 

FINALLY: A luxurious compu ter table made lo r the 
home, or modern ollice. Selected hardwood oak 
ra lls and drawer. on black dual wheel casters 
Yours lor only $149.95 delivered - no hIdden 
freIght charges lI ke everybody elsel 
Send check. money order, or cashIers check to ' 
Joe End and Company. Inc. 
25 South 13th Street. P.O. Box 1622 
Harnsburg. PA 17105 
Unit IS shIpped 2 carton 'S U.P. S. A llow 2 weeks del . 



DISKETTES
STARTING FROM

E3 Free Hub Ring

3 Improved Jacket

3 100% Error Free

E3 Superior Platter

TO ORDER CALL
Ml 1-800-632.2468

US 1-800-2580028

Precision Data Products

P O Bo« 8332

Grand RaD'Os. Ml 49508-0332

C64-FORTH

for the Commodore 64

FORTH SOFTWARE FOR THI COMMODORE M

Ce4-FORTH(TMi Fit lhrCommt»JoirM $<» "5
•F[j; Ft'rm-71* I ro plpm en Id t jo n wilh r>lmsn*iT»

• Full ipjmrp Mrffn rdiTt'r .in*] in.KT'1 .i^rmtHrr

• Ttjnf (i".i(UTr r\>r i-.ivy JrHjKKinj:

• .120*200. 2n>li« bil mjpprJ i:r..phn«
• lOCIlIui sprilr.inJih.ir.Hlrr Kr.ifhus
xtlhut hfedd Kdr ppu

•Eilmnvr 144 pigr nuniul *itn itjmplri ind Jpptailwn

• SAVETUHNKEV ntirnullvillnw. .uplii.ithhi r.1W.m

iRpqmrr. .-.Krnjl CW-FORTH Rim '

• Fu!lv<-im|Mtib!r FUmngpiiirrl |Uck»rimluJm*jnt

•FkvIinK pi"nl rjnKr.il EE

Sld
•RCDIuixNimwiW tOjinilouoitBTsin.ludmsniulniih

■i,- .Jr. jnd prmntM HC D numbri n miv bv n.rd htr

.nhrrmi in BA5IC rral numbrr.

l »i*d> j;f pri'vijrd for inputting .lnjoul

SI

TO OKDER SFp.ity Jisl.

- *JJ S] CO |i»!i|ir .inJ hjuJImu in LSA

indCwudi
■ Win Btdm jJJ i i uln r*i

- Fi'm^r1 i"iir»* jJJ 1C ^hippini; jnJ hjnJLin^

-t>4lcrinquinnMdcanr

PERFORMANCE MICRO PRODUCTS
"[iDpdhjmSlrprt $-2 ^^m

• J • Canton, MA 01011

VIC-20
software

REPEL

is 100%

machine

language

and costs

only $10!
C-20! HEFEL

cannon"; four r./.i-- ltvclE

compatibility; lnstru:tlDn

tycu can adjuel the npood of jo

arc and Joystick

Bt celling BEFE!.

QGor, the speed

liens, tno ouibor of "llvos" one gots when
= otartcd nnd such ooro!); lull eolc

infl effects; and FBEE POSTAGE! Prii ! 110

Eust avoid dots •hich randomly
n. AVOID iB very responaive sicc_ _

your eosAanda fdovn, right etc) fron the keybc
buffer. MOID h»s: » >ai=en6ional Eatrix, .high

divides each byto of ccrecr. seccry Into i, parts.

eater In

ipatlbll

nleila ate): k.jrboard ar.d Joyatick
; ana reas POSTAQE1 Pries: 110,00

arder for fliae-daj ehipplna. 1-oroonul
.0 titr. IHkl, «• also .til 16.00
far fr« Information. Seed a BASE.

VIDEOSOFT Dept. A

26 Hoi I is St. Prov., Rl 02907
inquiries invited

ATTENTION

TEXAS INSTRUMENTS

TI-99/4A

OWNERS
We have hundreds of 3rd party indepen

dent software programs on cassette and

disk ready to run on your TI-99.4A.

Games, business, and educational

programming al discount prices as low

as S8.95 ea. Plus all Tl hardware and

software at incredibly low, low prices,

including the new TI-99'2 and CC-40

computers. We also have dust covers,

heavy duly |oysticks with Tl adapters,

and many more accessories. Call or

write now for a FREE listing. We ship

your order U.P.S. the same or next

business day to insure fast service. Visa

and MasterCard accepted (NO service
charges) or C.O.D. is okay.

THE MUSIC WORKSHOP

59 E. Tioga St.

Tunkhannock, PA 18657

CALL 1-717-836-4522

EUCHRE FANS!!!
YOU'RE GONNA L£?VE OUR

FIRST OFFERING

"EUCHRE FOR FOUR"
(For You Alone)

EXCELLENT 4-HAND EUCHRE FOR

YOU AND YOUR COMPUTER

available on diskette

or cassette for

commodore 64* or expanded

vic-20*(need24kexp.)
(please specify which)

visa $29.95 mc
(NY State Residents add 7% Sales Tax)

HUTCHCRAFT ASSOCIATES
1132 Dryden Road Ithaca. NY 14850

607 347-4782

DEALER INQUIRIES WELCOME

•TRADEMARKS OF COMMODOHE BUSINESS MACHINES

STOP LOOKING!
THIS IS

Ware It's Rt!
FOR THE

COMMODORE 64
BATTERIES IHCLUDtl): PaperClip 64

Sophisticated, comprehensive WP 105.00

SOUTHERN SOLUTIONS: Businessman

Quality, understandable general ledger 105.00

ACCESS: Sprltemaster

Complete, stick-driven animation utility.. 28.75

Neutral /.one

Exotic 3-1) opace action drama 27.?5

EPYX: Teapln of Apuhal 31.95

Curae of Ra, Upper Bjgchts 15.95

HES: Crldrunotr 31.93

SYDNEY DATA PRODUCTS: Evolution 31.95

SYNAPSE: Fort ApocalypBe. Drelba,

Pharoah's Curse. Survivor 27.95

EI.ECTRA PRODUCTS: TrlR.i Command Joyntlclr.. 15.00

NUFEKOP: 3-D bk Man; Exterminator C;

its
Order Line - KC/VISA add It 1*09) 763-0291

Call: Leave nut,address .order,card! and exp.date

P.O. Box 27

e Calvescon, 7% 77553 Cheek,HO

Catalog PRICES SUBJECT TO CHANGE SI.50 SSE

PERSONAL PERIPHERAL

PRODUCTS presents:

SPEAKEASY

VIC 20
SPEECH

COM-64
SPEECH

Cartridge. Instructions & Dictionary S79.00
JULY SPECIAL Cassette Editor & Extension

Speaker. Reg. SI9 95 with SPEAKEASY FREE

Commodore 64 Adapter Board $12.95
BARE BONES BOARDS

Assembled Kit

8K Ram/VIC-20 Block Switched 139.00 $29.95
16K Ram Expander lor VJC-20 $64.95 $49.95

3 Slot Switched & Fused BoardM-20. $34.95 $24.95
NEW: 4 Slot Switched & Fused

Boarrj/COM-64 M4.95 $3495

COMING SOON: Mighty Modem

VIC20/COM-64 J7995
ADD 1? 00 Tob! Order Handhng/lfl Residents Add 6"

PERSONAL PERIPHERAL PRODUCTS
-M- P.O. BOX 3423 r

I w I FOX VALLEY MALL fc
AURORA. IL 60505 - (312) 961-2347

COM-64 & VIC20 IS A TRADEMARK OF COMMODORE
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BEAT THE HIGH COST

OF SOFTWARE

Before you buy any more software, you

owe it to yourself to join syFTRADERS "

the fastest growing worldwide trading

network. Members swap software and

info for all computers.

AnrTual membership includes:

• Quarterly trading directories

• Monthly and flash updates

• Personalized trader listings

• Trader support systems

• Plus much more

Imagine having access to hundreds, even

thousand1) of programs, each cosiing hC

more than the price of a Siamp or phone

call. Join now to beat ihe price increase

and find oul about the new member $$

offer. $49.95 U.S. S64.95 FOREIGN. SASE

for inio. Indicate computer model.

SVFTRADERS u INTERNATIONAL

1610 Shomaker Dr

Murphysboro. IL 62966

A FLIGHT SIMULATOR GAME FOR THE

COMMODORE 64' COMPUTER. CAS

SETTE OR DISK. $25°°

A FLIGHT SIMULATOR GAME FOR THE

VIC-20* COMPUTER. REQUIRES 16K

EXPANSION. COLOR, SOUND & JOY

STICK OPTION. CASSETTE $0500

A FLIGHT SIMULATOR GAME FOR THE

COMMODORE VIC-20- COMPUTER.
CASSETTE OR DISK. REQUIRES 8K

EXPANSION. $1ft00

JOYSTICK OPTION ■ °
709 WILSHIRE DRIVE

MT. PROSPECT, IL 60056

312/394-5165

SUSII

■REGISIERED IHADEWitK OF COrWWOOOBE BUSINESS MACHINES

~3NI 
DISKETTES 
STARTING FROM 

B Free Hub Ring 
B Improved Jackel 
o 100% Error Free 
B Superior Platter 
TO ORDER CAll 

MI 1·800·632·2468 

H US ' ·800·258·0028 
Precision Data Products 

P.D Bo x 8332 
Gland Rapids. MI "9508-0332 

ATTENTION 
TEXAS INSTRUMENTS 

TI-99/4A 
OWNERS 

We have hundreds of 3rd party indepen­
dent software programs on cassette and 
disk ready to run on your Tr-99/4A. 
Games, business, and educational 
programming al discount prices as low 
as $8.95 ea. Plus all TI hardware and 
software al incredibly low, low prices, 
including the new T I·99/2 and CC-40 
computers. We also have dust covers, 
heavy dUly joysticks with TI adapters, 
and many more accessories. Call or 
write now for a FREE listing. We ship 
your order U.P.S. the same or next 
business day to insure fast service. Visa 
and MasterCard accepted (NO service 
charges) or C.O. D. is okay. 

THE MUSIC WORKSHOP 
59 E. Tioga Sl. 

Tunkhannock, PA 18657 
CALL 1-717-836-4522 

VIC·10 
SPEECH 

Cartridge. Instructions & Dictionary . . . . . . . . . S79.OO 
JUt Y SPECIAL Casselte Edilor & Extension 

Speaker. Reg. S19.95. with SPEAKEASY FREE 
Commodore 64 Adapter Board ............... SI2.95 

BARE BONES BOARDS 
AssembledIli1 

8' R. mNIC·1O Block Switched .. .. ... 139.00 119.95 
16K Ram Expander lor VIC·lO...... . . $64.95 $49.95 
3 Slot Switched & Fused BoardIVlC-20 . S34.95 S24.95 
NEW: 4 5101 Switched & Fused 

BoardJtOM-64 ........•... M4.95 134.95 
COMING SOON: Miih~ Modem 

VIC 1o.tOMR .. .. .. .. .. .. .. .. 179.95 
ADD It OO Tobl Ordtr Hlnd~~lRtsIOents Add 6% s,,1ts Tu 

PERSONAL PERIPHERAL PRODUCTS 
I'!!!!'I P.O. BOX 3413 = 
~ FOX VAlLEY MALL ~ 

AURORA. II 60505 • 13111961·1347 
CO M-64 & VIC·20 IS A TlIADEMARII: OF COMMODORE 

Augusl1983 

C64-FORTH 
for the Commodore 64 

rORTH SOHWARE rOR THE COMMODORE 1>4 

CI>4--rORTH ITMII", , )".C"mm'~"r "~ . So><> "~ 
. r 'l< ,,,,,no 7" "" plrm", '~' ~'" ,,·ul. r,' rn'."', 
. , ,,11 fr~ ' '' ' r> ... ... n ,.JIt", ~ nJ m .. , ,, ... .... m..,~' 

:j;~~:~' ~:.~l:;b:~·~;~'~~h.' 
:t~~;:~,~'::,,:h~l::-::.:;r.:,':t;:"ud'nl< ,,,h. J~,. 
.E'":;.':::"";~~';.r:~': .:....":!~~ ~.:;t,;, ~mrlr- ~nJ .'rrlK~'''~' 
", ...... 
• 1.7~·~~~,~~.~~:'.:,'i:;:~~VI<~'.~~~~~tr,.:~' u, r,,'O:··m 

CI>4-- XTIND fTMl r OItTH[" ..... ", - ~50 o~ 
fR"Iulfn ... t,o.:>n..! C ...... rORrn "'I"' I 

-r"lIv··"rtIJ',,,bW fI. ... " n ~ 1"'"' r-~~I<~ ,,,,I'''''n J! ~''ih . 
.,....' •.• ~Lo' ...... L ~ 'I(~..! A.,.J ".n .. ~.,.u..".! lu"',,, .... 

· r~,u'n.oc 1""'" , ,,,,,,,",,1 f [ 'J~ h' =[ •• '" 
- St''"1< r.I"".,,,, ""luJ,,,o: LEn~. RI(.[I rS. ~nJ MIOS 

.~~~~~".n:.!~~ .t~~ ,j,:t!u~~:~:~'b; :::::r; 
DOLLAR tr."TS'~I'uLo'" .... ,"Iho,u, ,h~ " ... n,J-,~ f 
~ .. , .. ",h~rrn,.n BASIC .r" "umbr .. 

·~t :RC.,J[~,U:.~~ f,,, ,nrUWnl< .."J""'I"'U,no: 

. DP1 .J~ rrun"..! ,,"~ , h ~, ...... pln ."oJ .trpl .. . ,.",," .......... 
fC'>m""d"~ .. 4 .. ~ , • ...Jo-m.o. ~ .o/ C.om",,~,,~) 

TO ORD£R: a:.:t~~:,~:'7.'b;n'{;;;:j"COO" • ..d,J~ I SI 
• A<iJ ~4 00 f'O»".oc~ ~nd iurnlb"lt ,n uSA 
.N( . n.od.. 

. M." , ....... ~dd5' . .. In ' ~, · r, ..... .ocn ......... JoJ 2~. ,h'l'P'nj(."d l..noJl' fIJ( 
· o.. .. rn "''I''''''''' ".I«,,"~ 

PERFORMANCE MICRO PRODUCTS 
770O'-&UmS' ....... S·2 

C.nh ..... MA Ol021 
1,,1;"1 "l"')1()O> 

~ 

EUCHRE FANS!!! 
YOU'RE GONNA l \? VE OUR 

FIRST OFFERING 

"EUCHRE FOR FOUR" 
(For You Alone) 

* * * * * * 
EXCELLENT 4-HAND EUCHRE FOR 

YOU AND YOUR COMPUTER 
* * * "II * * 

AVAILABLE ON DISKETIE 
OR CASSETIE FOR 

COMMODORE 64' OR EXPANDED 
VIC-20' (NEED 24K EXP.) 
(PLEASE SPECIFY WHICH) 

VISA $29.95 Me 
(NY Siale Residents add 7% Sales Tax) 

HUTCHCRAFT ASSOCIATES 
1132 Dryden Road Ithaca, NY 14850 

607347-4782 
DEALER INQUIRIES WELCOME 

'TRAOEMARKS OF COMMODORE BUSINESS MACHINES 

••• ' ........ . . ;.. .... "' .. ..... ... " nn 

......................... .................. .................. . .. .. .. .. . . . .. . .. .. .. .. . .. . .. .... ....... , . .. '~ 
.fhct.: 

REPEL 
Is 100% 
machine 

AVOID re .... ble. e t htr " .nale." , .... . he.ner, 1ft 
~VCID YOII cuat u()H ~o t . _bid r .l1doo.l, .ppear Oft 
t n •• c run, AVOID it ury rt.pol1a1¥t . h.c. it re. d. 

~~~.;~~gjD(:::~' ~l~~i:!~;lo~~r-:!~~l~:y:~~ 
<lld<lu u c b b)r t . or .er u" u.or y 1 .. t o ~ F*1" t • • 
t:-Idft, AVOID .. r .. DlIIt1e" of 2Ol4 dou (four H .... 

ro:;!~r bi~~, ~1:~~·n~;oM.~i:rbp::1c:~d 1 ~O!Oc~/clt 
S.n1i .o ... y ()rdt r fO~ . .... -da,J . bl pplll.,. ,"" n D...,l 

ch.clt. t ale. t wo utre u , It. . • •• 1.0 u n 16 . 00 
':.:~lC:r~!:l:~r rr .. I ftror .. Uo.. . S.ed . SASt 
VIDEOSOFT 
26 Hollis St. 

Dept. A 
02907 

, STOP LOOKINGI 

11 

THIS IS 

Ware It"s Rt! 
FOR THE 

BATT£RI£S lNCLUO~.j): Pa puCH p 64 
Sopb l . th:aled, cOIIprehe n .. lve lIP ........... IOS .oo 
SOUTllERN SOI..UTIONS: B".lnu ...... n 
quality. under.l. ndable gene ral ledge r .... 10S.OO 
ACCESS: Spr ite ... atu 
COllp l e t e . .. tic k-driven anilllalion "t lllty . 2B.75 

Neulral Zone 
[ xol t c 3-0 apace .. e t l a n dra""' ••.••••••••. ~7.!,5 
£PY1: Te-r l . of Ap.hai....... . 31.95 

CUr ... o f Ra. Upper ~.ch... . 15.95 
liES: Crtdrunner......... 31.9S 
SYDNEY DATA PRODUCTS, £vol"Uon . . . . 31.95 
SY NAPSE: Fort Ap"calyp.e, Ordb. , 

Ph.roth ' . CUrl .. . Survivor. 27 .95 
EI.ECTltA PRaDOCTS: Tr l Ba C-nd JOyllt l<:lL 15.00 
NUFEXOP: 3- D 64 KIln; t:xteT1llnator (,4 : 
~ on Trl - n ve r ev I ...... fo r thue •. 15.95 

Ordu U ne - KCNlS", add 3% (409) 763"{)291 
Call: U .. ve n_ .. ddre •• • order . c.rd' and e zp. date 

P.O. 80. 27 
Free C.lvuton , TI. 775.53 o,eck ,HO 
Cat.log PRICES SUIlJECr TO CliAHCE $1..50 S&H 

COMPUTER. 
CASSETIE OR DISK. REQUIRES 8K 
EXPANSION. $1800 

JOYSTICK OPTION 
CO· 7rf1 WilSHIRE DRIVE 
.. lIlill MT. PROSPECT, II 60056 

liefl."RI 312/394-5165 
' i{GrSTElIf.O ~ or ( Q\.\MOOOtE BUSI NE SS M-'l.CHINES 



C-10 Cassettes—5 screw-100% erroc free—*/
Wanklabefc. Doz.*9"PP01 Case of 100 WPPD!

6-Ft VDEO MOTOR Cable B & H or COLOR—4
phone plup V1C-20—64—ATARI 800 WPTO!

64—P£.T. Emulator Disk or Cassette..

64—GENERAL LEDGER D oc C (rest. inc.
64—Machine lanjuage monitor D or C

64-OKDATA82A/83A Printer I'f ace.
WEHAVEPAPER and PRINTER
SUPPLIES — ALL PRINTERS!!

WEHA VEHARDWAREand SOFTWAREFOR
VIC-20-64-PET-ATARI400/800. TOO

MUCH TO MENTIONIN THIS SPACE!!

SEMP-TFOR CATALOG

-REFUNDABLE

1st ORDER

»14HPPD!
*49"PP0!

J19"PP0!

*64"PPD!

P.O.
BOX 651

MADISON HEIGHTS

MICH. 48071

VIC-1541MSK INTERFACE CABLE
Connect 2 VIC-20's or 64's to the same

DISK DRIVE J39M PPD! Dealers please write.

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

T.I. 99/4A
SOFTWARE

All prOQranw um 16KT.U4A with Cassette
Recorder. No Extended Features Necessaiy!

V18I-CHECKBOOK $12.98

Strews a Full Year of Personal Check Ex-
pensesand Produces various Analysis and

Color Bar Graphs.

PERSONALTAXOHQANIZER ... $12.98

R«COfdw Ta/'OwJuctableExpenses for

SummarylintotheSchedule-ATaxIFormat

KING KONG ADDITION 812.98

Student Helps Climb World Trade Center

by Solving increasingly Difficult Problems.

Ages 4 Thru 7.

MUSK: COMPOSER S12.BS

Record, Save and Revise Musical Compo

sitions which are played by the Computer.

Check or money order*. N.J. Residents

•ddO %••!•• tax.

Writ* for FrM Information.

DESIGN STRATEGIES
69-B BETHEL CHURCH ROAD

JACKSON, N.J. 08527

Wasting Money? We Have the World's Most
Cost Effective Development System.

• Includes Heikii 1 0. a powerful 100%

machine code editor debugger

L.t.J'ty program that makes coding

I 'or B-bi: Micros a snap

• Program I'Dm Commodore VIC-20

keyboard mto built-in 4K ROM
emulator

• Jumper lo large! ROM socket

• Test programs in circuit

• Built-in EPROM programmer and

power supply

• Burns & runs £PROMS luc tbfl

Commodore VIC-20. too

• Comprehensive manuals

• FMs EXPANSION PORT

PROMQUEEN CARTRIDGE

ONLY S199 U.S. $269 CAN.

+ Prices U.S. Can.

Promqueen 64 S299.00 S399.O0

8K board w 1 Eprom S 29.95 S 39.95

16K board w 1 Eprom S 39.95 S 49.95

8K ROM board

w 1 Eprom-C64 S 39.95 S 49.95

Distributed in U.S. by Arbutus Total Soft, Inc.
4202 Meridian. Suite 214

Bellingham. WA 98226

Ph. 800-426-5253. in Washington 206-733-0404

Distributed in Canada by

IBC Distribution Canada

4047 Cambie St.. Vancouver. 8C V5Z 2X9

Ph. 604-879-7812

Send for

Fiee Brochure

VISHAND

MASTERCARD

ACCEPIED

A COMPUTER WITH

WHEELS?

WELL . . . ALMOST

SM-LOS

Loadable Operating

Systems from SM are

designed to:

maximise the usefulness

of expanded memories

provide the optimum

environment for memory-

greedy programs.

provide an extended

vocabulary of BASIC

commands,

for cbm 8032 or 8096

THE POWERMASTER™
MOBILE POWER SUPPLY FOR YOUR

CAR OR VAN
For atari® vcs game console or computer

or COMMODORE VIC® or 54». Just plug

POWERMASTER into your car's cigarette

lighter and you're ready to travel. Designed

to protect your computer. Great for

business or vacations Keeps the kids

happy, too.

DISTRIBUTORS INVITED

Call RANDOM ACCESS MARKETING

PO. BOX 1S61. Newport Beach, CA 92663
(714) E40-5119

Manufacturer HIGH tech enterprises

'5 Corporate Plaza. Suite 202 Newport Beach. CA 92660

APPLE II, ATARI BOO / 6EMINI 10

CONFIGURATION PROGRAM

If you have trouble

understanding all those software codes

that configure your Geiini printer,

then this is the program for you. Just

turn on your printer, boot the program

and choose from the tenu aore than a

dozen print types. We also include a

preview of other functions (e.g.

underline etc.) available on the

Gemini printers. Apple or Atari

prDgraa just $21.50. Please specify

conputer type *hen ordering. Requires

a 48K Apple,Applesoft,D0S3.3 for Apple

pragrai. Atari 800 with disk drive for

Atari program, Send check or loney

order to: DOWN AND OUT SOFTMflRE, 33

Stori Drive. Holtsville,NY 11742.

VIC-20

9.

6 GREAT PROGRAMS
ON 1 CASSETTE
REG S49.S5 $ (

NOW

NOW '57.00
NOW '89.95

12.95

12.95

12.95
12.95

1Z.95

12.95

19.95

19.95

16K RAM

I6K HAM •/; um
Retirement Analysis

Car Maintenance

Loin Calculator

Gold/Silver Trader

Tax Free Savings

Stock Options

Equity Accelerator (8K)

Landlord (8K)

Insurance Comparison (8K) 19.95

MC/VTSA/MONEY ORDERS/CHECKS/COD

2000 ITEM CATALOG
ALL MAJOR BRANDS

DEALER INQUIRIES INVITED

Space Shuttle Software
PO BOX 252

CAPE CANAVERAL. FL 32920

WE1V FOR YOUR VIC 20

HOW YOU CAN NAVE

35KQFRAM+IEEEU88

ON ONE CARTRIDGE!

3K RAM CARTRIDGE ONLY $39"
All boards are fully socketed for future expansion.

Add memory in 8K increments singly by inserting up to

(4}HM 6264 RAMS. (Call (or price) Add IEEE 4B8 Chip Set

for S5995 Available in any configuration from bare board

to fully populated Dealer inquiries invited.

CilmputBri Inc. ™SS

P.O. Box 3833. Federal Way, Watnlngton 98003

Add 52 00 Postage/Washington Residents Add Sales Tax

Mo COD's Please Phone Na.(206)B39-WAVE
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C·IO C.sseHes-5 screw-lOO~ emr fr~/ 
bIri labels. Dol. '9" PI'D! C.se of 100 '66" PI'D! 
60Ft VIlEO IQITII C.bIe B & W or COI.II-4 
phone pUp VIC·ze-64.-,\ T!RI800 ...... '14" PI'D! 
64-.... nT. EnWtor Disk or CasseHe ...... '14" PI'D! 
64-WOAl.1.IIMD D or C IIsl k1c ..... '49" PI'D! 
64-lIadftlancualel11Olitor DorC ..... '19"PI'D! 
64-{)1(IlATAl2A/83.\ Pri1ter I'tace ..... '64"PI'D! 

WE HAVE PAPER and PRINTER 
SUPPLIES - ALL PRINTERS!! 

WE HA VE HARDWARE and SOnwARE FOR 
VIC·20-64-PET - A TARI4()IJIBOO. TOO 
MUCH TO MENTION IN THiS SPACElI 

SEJI)'1" F!C:AT;A1.~OG~~~m ~ABU 
IstOR!l(R 

~ri~~~~ P.O. BOX 151 
MADISON HEIGlfTS 

MICH. 48071 
VlC·I541 DISK ItTIRF ACE CABU 

Comecl2 VlC·20's or 64's 10 II1e same 
DISK DIIlVE '39" PI'D! Dealers please write. 

Wasting Money? We Have the World's Most 
Cost Enective Development System. 

• IncII.dn He.ku lOa powe<1u!ll))". ':;" - ::=~=-~..:~ 
. " • rorB'bll=~SI'"..l!l 

Send 101 
Free Brochure 

vrSAAtl O 
..... ST£RCARO 

"'CCI!PTt O 

+ Prices 
Promqueen 64 

• f>ro9ram!rom Commodore VlC·2Q 
~eyDO.Yd IfI\O bo,oII.., 41( ROM 
emuialOl 

• Jumpe< 10 !luget ROM soc~et 
• Tu t plOII.aml ... Qmlll 
• Su",·.n EPROM p<ogtanvne< and 
pOWet~1 

• Bums & runs EPROMS tOO' 11le 
Commodore VIC·20. 100 

• Comprer>ensove manuals 
• Fu EXPANSION PORT 

PROMOUEEN CARTRIDGE 
ONLY 5199 U.S. $269 CAN. 

U.S. Can . 

8K board w 1 Eprom 
16K board w I 1 Eprom 

5299.00 5399.00 
S 29.95 S 39.95 
S 39.9 5 S 49.95 

8K ROM board 
wl l Eprom-C64 5 39.95 S 49.95 

Oislnbuled in U.S. by Arbutus Total son. Inc. 
4202 Meridian , SUile 214 
Bellingham, WA 98226 

Ph 800-426-1253, m Washington 206-733·0404 
DistrIbuted in Canada by 

IBClDiSlrlbulion Canada 
4047 Cambie St. . Vancouver. Be V5Z 2X9 

Ph . 604-879·7812 

APPLE II. AlAR I BOO ! 6E~INI Ie 
CONFI6URATION PR06RA~ 

If you have trouble 
understanding all those software codos 
th.t configure your Ge.ini printer, 
then this is the progr •• for you. Just 
turn on your printer, boot the progr .. 
and choose fro. the .enu lOre than a 
dozen print types. W. also include a 
preview of other functions (e.g. 
underline etc.1 avai lable on tho 
Geoini printers. ~ple or Atari 
prograM just S21.50. Please specify 
cooputer type ""en ordering . Requires 
a 48K Apple,Applesoft,DOS3.3 for Apple 
progra •. Atari 800 with dis. drive for 
Atari progr... Send check or .oney 
order to: DOWN AND OUT SOFTWARE, 33 
StorM Drive, Holtsville,NY 11742. 

free catalog of 

Software 
and 

Books 

for your 
PET, VIC 

and 
Commodore 64 

TIS. inc. 
Box 921 Dept. C 
Los Alamos. NM 87544 

SH·WS 
Loadable Operating 

Systems from SM are 
designed to: 

maximise the usefulness 
of expanded m emories 
provide the optimum 

environment for m emory· 
greedy programs. 

provide an extended 
vocabulary of BASIC 

commands. 
for cbm 80.n or B096 

6 GREAT PROGRAMS 
ON 1 CASSETTE 

REsm.15$9 95 
NOW • 

16K RAM "' ...... 
16K RAM."o,. 
Rellte" .. 1 Anlrsls 
CII M.I.I ...... 
lin C.I .. I,I" 
G,ld/Slim Tndet 
Til Frll S'~'IS 
Slack 0,11111 
Eq.llr Acul'teltr 18KI 
ludl,nI 18KI 

NOW '57.00 
NOW '89.95 

12.95 
12.95 
12.95 
12.95 
12.95 
12.95 
19.95 
19.95 
19.95 I"'tem C,""rI .. , 18KI 

IIICIYISA/IIIONI!Y ORD_"Ir/CHECKS/COD 

2000 ITEM CATALOG 
ALL MAJOR BRANDS 

DEALER INQUIRIES INVITED 

Space Shuttle Software 
PO BOX 252 

CAPE CANAVERA L FL 32920 

T.I. 99/4A 
SOFlWARE 

All programa ute , 6KT.lJ4A with Cauett. 
Aecx::Irdef. No Extended F.,.turu Neceeaaryl 

VI'I-CH~CK8OOK ••••••••.... 112." 
Stroe. , Full Year of Pel'8Oflal Check Ex' 
penNa and Produce. varlou. Analytla and 
Color Bar OraphL 

Pl!RIIONAL TAXC)RGANIZEA •.• 112 •• 
~ Tax IDeductable ·Expen ... for 
&Jmmary1lnto the Schedule,A TulFormel 

KINO KONOADDmON .•..•..•. '12 .• 
Studanl HelJ» Climb World Trade Center 
by SoMng Incf ... lngty Oifflcult Problema. 
Age. 4 Thru 7. 

M\atC COMPOSER ... . . .. . .... . '12.M 
Record, Save and Aevlse Muaiclll Compe­
tition. which are played by the Computer. 

Ch.ckOlmon~ord.", N.J. " .. Id.nt. 
-Sd e CM. .. 1M tax. 

Wrtt. for'", Inform.tlon. 

DESIGN STRATEGIES 
69·B BETHEL CHURCH ROAD 

JACKSON, N.J. 08527 

---- --

A COMPUTER WITH 
WHEELS? 

WELL ALMOST 

THE POWERMASTER'" 
MOBILE POWER SUPPLY FOR YOUR 

CAR OR VAN 
For AlARie VCS game console or computer 
or COMMODORE VIC. or 64e . Just plug 
POWER MASTER Into your car's dgarette 
lighter and you're ready to travel. Designed 
to protect your computer. Great for 
buSiness or vacations. Keeps the kids 
happy, too. 

I 
Call RANDOM ACCESS MARKETINC 
P.o . BOx 1S61. Newport Beach, CA 92663 

17141640-5119 
ManufacwrH HIGH TECI-t ENTERPRISES 

. (A 92$60 

NEW FOR YOUR IIIC 20 

NOW YOU CAN HAVE 
35K OF RAM + IEEE 4BB 

ON ONE CARTRIOGE! 
3K RAM CARTRIDGE ONLY $39" 

All tlr)ards are lully socketed IOf lulure eXlI3nsion. 
Add memory 111 8K increments simply by insenmg up to 
(~J HM 6264 RAMS (Can lor Price) Add IEEE 488 Ctup Set 
lor $59". Available WI any confioufation 110m bare board 

to lully fIOiIulalet1 Dealer nqumes mV11ed. 

WAVEcomputer-.lno. ~) 
P.O. 801 3113, Federal Way, Washington 98003 

Add $2.00 PoslageJWashrnglon Res.:lents Add Sales Tax 
No COO's Please PIIont Ho. (206) m ·WAVE 
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At last

QUALITY DUST COVERS
Custom fitted for your:

Appla, IBM-PC
Atari 400, 800 or 1200

Texas Instruments
.. . , y Commodore 64
ONLY ^^*Jfjr TlmgXi V|C.2o

$8.95 ^-J^ TRS-90 Model I, II, III

Custom fitted dust covers are handcrafted from

brown leather-like Naugahyde"" with a soft bonded
inner liner. Forget about the cheap static-filled

plastic covers and go with our rich looking, quality

dust covers for maximum prelection. Each is cus

tom fit to your particular computer. And rf you're

not convinced this is the best cover on the market,

just send it back and we'll cheerfully refund your

money. Dealer inquiries are invited.

Please send me a custom fitted dust cover for my

I am enclosing $8.95 plus $1.50 for postage and

handling {$10.45 total). Wisconsin residents add
5% sales tax. Ship to:

Citv Zip

„ . o _. 4020 N. 128th Street

DfrcS OC rlCCCS Broo+rfietd, W153005/I414J 781-4446

GAME EXCHANGE

Apple - Atari

IBM-PC - VIC - TRS-80

Disks/Cartridges
Adventure games are great until

solved. Aicade gamescan get stale.

Exchange an unwanted game for

one you would like to play.

Write For Information

Or

Send your original manufacturer's

game, documentation, a list of

five games to choose your ex

change from & $5.00 to:

National Home Computer

Game Exchange

P.O. Box 20929

Columbus, OH 43220

PRESENTING

JUST RELEASED!
OF THE PHARAOHS (20/64

A71D

JD KILLER PtLUR 164 OMLV

CASTLE SOFTWARE
P.O. BOX 350

NEWCASTLE.DE 19720

CALL (302) 429-8565 l^ff

MULTI-COLOR

RESOLUTION

CHARACTER EDITORS

For VIC-20 and CBH64

"MLnillify, Dordar, And tcritn color

commands.

~S Power (rsQni f i cdtion "for ftditiriQ irvi

-Curmor control», RETURN, HOME, CLR,

•11 work within th» «diting irti.

-a*v«« i«t to all output dsvicn.

VIC-20 VERSION

L-SM64 and EXPANDED VIC-20' VERSION
-256 cfunctiri edited) 192 ---■ -:::-

at nn» -.; -r •■_■.- CBM64, 64 available

for YIC-2O.

''-: d#Gre# rotation command.

1° \ t- L'.i 'l'*!1'! *l'l 't? ;]1 "rl "t of Dm

right, or le<t.

-VIC-20 program fitm in any VIC Kith

at laaat an SK ■xpanmion.

and 14 it in expanded.

U«nMI!.tS DIKETTI-tll.n (U KG Mil HI)

Juat Another SoftHare Co., Dept. CB

P.O. Box 993, Palo Alto, CO 94301

COMMODORE 64
OWNERS ONLY

• SHARE - LEARN•ENJOY•

• Monthly Newsletter

• Public Domain Software

- Reports of Recent 64 Articles

• Local Chapter Meetings

• Product Discounts • Service Advice

■ Bi-Monthly Magazine • Advice on Training

• Annual Convention

• Member Bulletin Board

Send Name, address,

phone no. and annual dues ($25) to:

The Commodore 64 Users Group
P.O. Box 572

Glen Ellyn, Illinois 60137

Or Call:

(312)790-4320 (weekdays
9:00 am - 5:00 pm - Central Time)

"An Indopandent not-for-profit organization".

SM-ESH

Screen displays are the

interfaces between micros

and human beings.

Good screen displays are

the hallmark of top rank

application programs — but

they are expensive.

The E5J1 (ergonomic screen

handler) from SM allows you

to produce superb screen

displays with an astonishing

economy of effort,

for cbm 8032 or 8096

111

LEROY'S CHEATSHEET
KEYBOARD OVERLAYS

FOR YOUR VIC-20

ccT. ai yourfingertins. wilhou! goAT LAST1 The infotmulion you n

Durable clastic coaled overlays are deiujneO for use Uy Ursl I

U5prs aitialeur en'husui&tS-^'id I'JutoC D'ofessionaSs E;iC o\

conjoins Drogran slfli!ir>^ locajicrii luncl Ofl hey latWl ' .

ana gainings ir ccia lettprs and aasnior^ >i?icfui aids mcinie

OO» r KUT'WIl TODIr

a^--
. id ■ Ihe lolloping Leioys Che.iishoc] - keyboard owerisys

Q Pfogfammer's i

□ Vicmon

□ SlC£' Eicanae

0 Vic Tyoe»rner

D Vitierm I

D GrilJhK: PrinT>.i 11615 « 1525

□ UMUVnriKrall !O

D HES Writer ^o^'
D ^S Vie Font. <5^-t

CHEATSHEET PRODUCTS"

PO. Box 8299 Pittsburgh PA. t5218

COMMODOR 64
THE
FOR

ALPHABET
PRESCHOOERS"ABC"

TEACH YOUR CHI LDREH THE ALPHABET

EARLY WITH GRAPHICS AND SOUND

ONLY $18.95 OH CASSETTE

OR 521.95 ON DISK

VIC-20
(CASSETTES ONLY)

THE ALPHABET GAME $ 9.9 5(«)
LEARNING NUMBERS 0-50

PART I....J9.95(«)
LEARNING NUMBERS 51-100

PART H....$ 9.95(«)

PART l&11 ARE AVAIL. IN: ENGLISH;
SPANISH; FRENCH; AMD GERMAN

VERSIONS PLEASE STATE LANG

ANY 3 VIC-20 CASSETTES FOR INLY S 25.-
Check or Money order+$1.50 Post.H.Y.Res+7iti.

THOR SOFTWARE
47 CHERNUCNA AVE.

MERRICK.N.Y.11566

EPROM

PROGRAMMER

2716 ■ 2732 ■ 2732A DEVICES

COMPLETE SYSTEM
READY TO READ, VERIFY or

program your eproms

only $79.95
plugs directly into vic-20

no additional parts or

accessories needed

software tape included

adapter kit available for other 6502

based computer systems
please inquire • add $3.50 for shipping

md residence add 5% tax

MWS ELECTRONICS
P.O.BQX418

POCOMOKE, MD. 21851 301-632-0620

VIC-20 IS A REGISTERED TRADEMARK OF COMMODORE

At last 
QUAUTY DUST COVERS 

S;;
ustom fitted for your: 

: Apple, IBM·PC 
. Aten 400.- BOO or 1200 

- . Texas Instruments 
'. ' 7. Commodore 64 

ONLY _. TImex, VIC·20 
$8.95 TRS-BO Model I, II, III 

Custom fitted dust COY8fS are handcrafted from 
brown leather-like Naugahyde , .. with a soft bonded 
inner liner. Forget about the cheap static·filled 
plastic COYeB and go with our rich looking, quality 
dust covers for maximum protection, Each is cus­
tom fit to your partic\Jlar computer. And if you're 
not convinced this is the best coY8f 00 the mari<et, 
just send it back and we11 cheerfully refund your 
money. Dealer inquiries are invited . 
Please send me a custom fitted dust C(NfJI for my 

I am endosing $8,95 plus $1.50 for postage and 
handling ($10.46 total!. WISCOnsin residents add 
5% sales tax. Ship to: 

N.~ --
City Saa Zip 

GAME EXCHANGE 
Apple - Afarl 

IBM-PC - VIC - TRS-aO 
Disks/Cartridges 

Adventure games are great until 
sotved. Arcade games can get stole. 
Exchange an unwanted game for 

one you would like to play. 

Write For Information 
Or 

Send your orlglnol manufacturer's 
game, documentation, a list of 

five games to choose your ex· 
change ~om a $5.00 to: 

National Home Computer 
Game Exchange 

P.O. Box 20929 
Columbus. OH 43220 

PRESENTING 

~ 

VlC-IOCH' _ ... . ' 5," 
CalfM4<I CHJ'CIOe .. 1$." 

KILLER PILLER 
Coo'_' Coo",.... MJt ..... "Ht~ .... 

~-=~':.. .... ..::;:";";::;-:.::::.~"": ...... --- .... -............... .,....--po .. ~-,- .... -,..,.-.... _"".1....... .... "'lIIEWoJtf: ,_. < ......... ... OM' , ...... ,ft .... _ , _ 
_ "",OWUiS W>+OIKtYUatAl"lU·' 

,1 5 ... 1.1. l £'o"U..5. , ...s1 ",",C" I,,[ COl>( ACf 1Ot>, f!f~'6-;!:;ii~ 

. ~N' l~h~S~rnN~'~~~~~ti~~~~~~~~~~~~~~~~"1-~::=:::~~;;~~;;;;~::::~~:: Bytes &Pi20zs Brookfield, 1M 5.DJ5/ t414) 781-4446 

f'lULTI - COLOR 

COMMODORE 64' 

-Cn ... . c t . .. cal Or . n.:l ead •• e t for 
• • cn cn ... . c t .... 

-A .. "lli a .. y , bor.:l e r . a n.:l . <; reen calor 
ca",,,,. nd •. 

:~u~~~~ .. c~~~~~;~~·~~~~R~o .. ~~; I ~~R~re •• 
el l wa .. k witl'lin H , •• dl tlnQ .r ••. 

-4 ,, ~ . n i",. t ian ar •• cyc l •• t h .. ough 

~~.~:~~ .:·c~~~~~ t~~:·· I .ctad 
-5 . ....... t to . 11 outp .. t d . ... i c •• • 
- Lo . d ••• t f rom a ll inp .. t d . ... ic ••. 

-o~ Ch .... C:.~';-~gi t"'.~R:~O!. ti • • • 
-Fit . in . n .. n . " pand . d YIC-20. 
CBf'lo4 and EXPANDED VIC-20 VERSION . 
-256 ch. r . ct.r. e d i t . d . 192 . ... . il.tl l • 

• t on . ti ... for CBM. , b4 . ... . il . tll . 
for YIC-20 . 

- 90 d .Qr .. .. Ot.tl on COfM1. nd . 
- Mo ... . com", . n d . hi f t . pj" .I. o f o n . 

c h . .. . ct. r , a. a gr oup . "P , down , 
rlQh t, o r l .ft. 

- YIC-20 P" OQ ra .. fit . I n a n y YJC with 
. t l ••• t an BK . " p a n .i o n . 

Pl ••••• p . cify th e t yp e o f COlloP .. t ... . 
• nd I f it i •• lI pand.d . 
waITHI'." III[(tT[·t1I .n ttA 10 ... n l lU 

~~~~ ~~t~;';. S~~i~~~ t~~ ·I:AD·~:30r8 

. 

CHEATSHEET'" 
o OVERLAYS 

FOR YOUR VIC -20 

- ---~:~ 
. --

, 
IJ'LA$T' fhe~uon)lCOol_ .111O"1onQItt.ps .... _gDll'lg 

IOK~ 101Ntma ...... I'Ioneec 10_11. C_, Tnt" 
(lu'J,bIf, oIa$hC~t9(!~ "'telO'»,lnt'<i I",!ISI! ~ "~' "me _ ....... , ..... ~S._ ,,_ O'OIt1o$IDR&IJ, Eaa>..-Iay 

CCItIlSon5",ogr""_~_ r"""IO'I"t"Y~~......"..,., ___ .... _len .... an<l _, ........ ~_ .... center 

CUIIM 00--1 Nu ....... ' lei"". __ ................ _ .. _ ..... _ .. .. __ &r.o - .... . 
1't(jJ,,,, ~_ me "Ie 10110 .. ,"11 le,ov's et.all'''''- ~eV\lOil'<I (>\IIIII.V' 

o Ptog,,,.,..... ... I,,,, 0 00_ P."nl~' !I!.1!~ 8 1 

o V"""'" 0 UIolI WoIClCfah '0 ,,,,"':",-o Su~ E..<I&IICIe< 0 tiE5 Willer 
o VIC TytI('Wf"e, 0 HE5 V,C F0<1fI 

o VlCle,m 1 

Senc!CI\eCII. o<-..y or.:ltt pi.,. 5 ' QO l_tag •• nII ... --.gl 
PAr_I."" ,''' .. ,.., • • 

"~------------------------------"<Idreu __________________________ _ 

C,, __ ====== 51111.===='. __ _ 
CHEATSHEET PRODUCTS ~ 

PO 80 ' ".'''H P,lbtJu'qh f'A b2H1 

OWNERS ONLY 
-SHARE-LEARN-ENJOY· 

• Monthly Newsletter 
• Public Domain Software 

• Reports of Recent 64 Articles 
• local ChBpter Meetings 

• Product Discounts . Service Advice 
• Bi-Monthly Magazine. Advice on Training 

• Annual Convention 
• Member Bullelin Board 

Send Name, address. 
phone no. and annual dues (S25) to: 

The Commodore 64 Users Group 
P.O. Box 572 

Glen Ellyn. Illinois 60137 

OrCa" : 
(312)790·4320 (weekdays 

9:00 am - 5:00 pm - Central TIme) 
" An Independent not·fOf-ptofit orgenlnllon' '. 

COMMODOR 64 
"ABC" THE AlPHIBET fOR PRESCHOOERS 

TEICH YOUR CHI LOREN THE AlPHABET 
EARLY WITH CRAPHICS AND SOUND 

ONLY 118.95 ON CI SSETTE 
OR 121.95 ON DISK 

VIC-20 
(CISSlTTES ONLY) 

THE AlPHABET CIME ..... ........ 1 9.95 (" ) 
LEIRNING NUMBERS 0-50 

PART 1 .... 19.95 ( .. ) 
LEIRNING NUMBERS 5HOO 

PIRT 1/ .... 19.95 ( .. ) 
PIRT ,,1/ IRE AVIIl.IN: ENGLISH; 
SPIN ISH; fRENCH; IND GERMI N 
VERSIONS PLEISE STITE LING 
I NY 3 VINO CISSETTES fOR .INLY S 25.-

Checl iiiiittsiWfWANRE,·7:U. 

47 CHERNUCHA IVE. 
MERRICK. N'y. US66 

SI'I-ESH 
Screen displays are the 

inter faces between m icros 
and hUman beings . 

Good screen displays are 
the hallmark of top rank 

application programs - but 
they are expensive. 

The ESH (ergonomic screen 
handler) from 5M allows you 

to produce superb screen 
d isplays with an astonishing 

economy o f effort. 
for c bm 8032 or 8096 

• 2732 • 2732A OEVICES 

COMPLETE SYSTEM 
READV TO READ. VERIFY or 
PROGRAM VOUR EPROMS 

ON LV $79.95 
PLUGS DIRECTL V INTO VIC·20 

NO ADDITIONAL PARTS OR 
ACCESSORIES NEEDED 

SOFTWARE TAPE INCLUDED 
ADAPTER KIT AVAI LABLE fOR OTHER 6502 

BASED COMPUTER SYSTEMS 
PLEASE INQUIRE . ADO S3.50 f OR SHIPPING 

MD RESIOENCE ADD 5% TAX 

MWS ELECTRONICS 
P.O. BOX 41B 

POCOMOKE. MD. 21851 

VISA. Me 
ACCEPTED 

301·632·0620 
VIC·20 IS A REGISTE RED TRADEMARK OF CO MMODORE 



PUBLIC DOMAIN, Inc.
- SOFTWARE -

Supporting all COMMODORE computers

Written by users, for users.
* GAMES* UTILITIES * EDUCATIONAL*

Over 1300 programs and growing.

vic-ao _
VIC collection #1 -70+ programs- Tape/Disk-$10.00
VIC collection # 2 - 70+ programs - Tape/Disk- SI 0.00

VIC collection #3 - 70+ programs- Tape/Disk- $10.00

COMMODORE O4
C0MMODOREM#l-25+programs-Tape/Disk-$10.00

COMMODORE64 #2-25+ programs-Tape/Disk-$10.00

PfT / CBM
PET/CBM - 5 Utility - Tapes/Disks - SI 0.00 each
PET/CBM - 11 Game - Tapes/Disks - $10.00 each

PET/CBM - 6 Educational - Tapes/Disks - S10.00 each

DEVSETi Reset Switch
Works on VIC-20 or Commodore 64 - $5.00

All pcicos include shipping and handling.

We are YOUR worldwide user software connection.

An alternative to the high cost of software.

CHECK. MONEY ORDERS,

VISA and MASTERCARD accepted.

For A Free Flyer Write:

Public Domain, Inc.
5025 S. Rangeline Rd., W. Milton, OH 45383

Phone (513) 698-5638

VIC-20

Commodore 64

DISK SUPPORT PROGRAM

This program provides a IK machine language

extension which adds twelve new commands to

your computer's operating system. You can now

SAVE, SAVE WITH REPLACE (eliminating Com

modores DOS bug). LOAD, VERIFY. DELETE, and

RENAME disk files with just two key strokes. Also

provided are commands which INITIALIZE, FOR

MAT or VALIDATE a diskette. EXECUTE any

program on the diskette, print the ERROR message

to the screen, and best of all. list the diskette's

directory to the screen without affecting the

contents of the computer's memory; al! with only

two key strokes.

DISK SUPPORT is a must for all disk drive users,

so ORDER NOW at the introductory price of $14.95

postpaid I check or money order only please). If for

any reason you are not completely satisfied, you

may return the disk (or a full refund

When ordering, please state your computer and

disk drive mode! numbers.

H & H ENTERPRISES. Dept. 114C

5056 N. 41 St., Milwaukee. Wl 53209

Apple-Atari-IBM

w SUPERCALC T39 795
*BANKSTREET WR. 49.99 69.95

"•ULTIMA II 39.99 59.95

DEADLINE 33.99 49.95

SUSPENDED 33.99 49.95
SNOOPER TROOPS 31,99 44.95

•COSMIC BALANCE 26.99 39.95
■PINBALL CONSTR. 26.99 39.95

*ZAXXON 26.99 39.95

ZORK 1,2,3 EA. 26.99 39.95
FROGGER 22.99 34.95

*GO 24.99 34.95
SARGON II 23.99 34.95

SERPENTINE 23.99 34.95

*SHAMUS 23.99 34.95
*SKY BLAZER 21.99 31.95

•CASTLE WOLFEN. 19.99 29.95

•SPY'S DEMISE 14.99 19.95

'STARFIGHTER 12.99 16.95
RANA DISK DRIVES-CALL

22

CO »

QQ

I!
as
as*

Tin,. HI 1IM9 The Computer €npr«//

5HIPP1

<i?—

B: IHI1 UUMII FOKEICH * 10 - : - .

"

24K RAM PAK $99.95

M6K RAM PAK $69.95

'8K RAM PAK $39.95

*3K RAM PAX $29.95

■8K EPROM BOARD (NO EPROMS) $39.95

'3 SLOT EXPANSION BOARD $24.95

'6 SLOT EXPANSION BOARD $49.95

-CASSETTE INTERFACE CABLE CONNECTS ANY

CASSETTE RECORDER TO YOUR VIC $19.95

-PRINTER INTERFACE CABLE CONNECTS

PRINTER TO YOUR VIC $49.95

SIX MONTHS LIMITED WARRANTY PARTS & LABOR

ALLOW THREE WEEKS FOR PERSONAL CHECKS

INCLUDE $3.00 SHIPPING AND HANDUNG

ALL BOARDS TOP QUALITY

WITH GOLD PLATED CONTACTS

PAKS UNLIMITED

VISA P.O. BOX 221 MASTER

MOORE, S. C. 29369 CHARGE

1-803-585-3400

24 HR. NO.

VIC-20-REG. T.M. COMMODORE BUS. MACH. INC.

VIC-20 USERS

CARTRIDGE BACK-UP

SYSTEM

PROTECT YOUR INVESTMENT.

BACK-UP YOUR CARTRI DGES ONTO

CASSETTE OR DISK.

SAVES WEAR ON YOUR CARTRIDGES.

SAVES WEAR ON YOUR VIC-ZCS

EXPANSION PORT.

SYSTEM IS COMPRISED OF AN EASY

TO USE PROGRAM AND A CARTRIDGE

INTERFACE CARD. HIGH QUALITY

GOLD CONTACTS AND SWITCHES.

BACKED-UP CARTRIDGES RUN LIKE

THE ORIGINALS (8K RAM REQUIRED).

INTRODUCTORY PRICE:

$49.95 POST PAID

(PA RESIDENTS ADO 6%)

SEND CHECK OR MONEY ORDER TO:

E-M TECHNOLOGIES

P.O. BOX 185

DOWNINGTOWN, PA 19335

6 MONTH REPLACEMENT GUARANTEE

SM-TEXT+CUDA

A powerful combination

of

superb text processing

and a

name and address

data base

maths and multi-search

facilities make this

pair into virtually a

complete commercial

administration system.

for cbm 8032 or 8096

This Publication
is available in
Microform.

University Microfilms

International

Please send additional information

for -

Name.

Institution.

Street

City

State Zip.

300 North Zeeb Road

Dept. RR.

Ann Arbor. Mi. 48106
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PUBLIC DOMAIN, be. 
- SOFI'WARE -

Supporting all COMMODORE computers 
Wrrtten by users. for users. * GAMES * UTILITIES * EDUCATIONAL * 

Over '300 programs and growing. 
VlC-W 

VIC collectiol'l _, - 70+ programs- Tape/Disk-S1Q.DO 
VIC coUecliol'l .2- 70+ programs- Tape/Disk-$10.00 
VIC colleclion l' 3 - 70+ programs- rape/Oisk- S 10.00 

COMMODORE 64 
CO~MOOORE64 .1-25+programs-Tape/Disk-SID.CO 
CQMMQOORE64 __ 2-25+programs-Tape/Disk-Sl 0.00 

PEr / CDM 
PET/CBM - 5 Ulility - Tapes,lDi.u - S10,OO elch 

PET/ CBM -11 Game - Tapea/Oisks - $10.00 e,eh 
PET/CBM - 6 Educational - Tapes/Disks - $1 0.00 each DIlWStm __ h 

Wor1c.s on VIC·20 or Commodore 64 - $5.00 
All prien incktde , hipping and hendl~ 

We IIfll YOUR worldwide usaf software connection. 
An altamtrtiva to the high cost of software. 

CHECK. MONEY OROERS. 
VISA and MASTERCARD KCepted. 

For A Free Flyer Write: 

Public Domain, Ine. 
5025 S. Rangeline Rd .. W . Mihon, OH 45383 

Phone (5 131 698·5638 

V1C·20 
Commodore 64 

DISK SUPPORT PROGRAM 
This program provides a 1 K machine language 
extension which adds tweh'c new commands to 
your computer's operating system, You can now 
SAVE, SAVE WITH REPLACE (eliminating Com· 
modore's OOS bug) , LOAD, VERIFY, DELETE. and 
RENAME disk fi les with just two key strokes.. Also 
provided are commands which INITIALIZE, FOR· 
MAT or VALIDATE a diskctte, EXECUTE any 
program on the diskette, print the ERROR message 
to the 5(Teen, and best 0( all, list the diskette's 
dir«tory to the screen without affecting the 
contents of the computer's memory; all with only 
two key strokes. 

DISK SUPPORT is a must for all disk drive users. 
so ORDER NOW at the introductory price ofS14.95 
postpaid (ch«k or money order only please), If fo r 
any reason you ;are not completely satisfied. you 
may return the disk for a full refund 

\lJhen ordering, please state )'our (ampuler and 
disk drive model numbers, 

H &: H ENTERPRISES, DepL 1I4e 
5056 N. 41 SL, MUwaukee. WI 53209 

-i·1i'i'J'j.'i'Aill4#i&1,''1'Ua;.-

AppJe-Atari-IBM 
'" ' ,1 SUPERCALC 139 195 

. SANKSTREE7' WR. 49.99 69.95 
. ULTIMA II 39. 99 59.95 

DEADLINE 33.99 49.95 
SUSPENDED 33,99 49, 95 

SNOOPER TROOPS 31.99 44.95 
-COSMIC BALANCE 26.99 39.95 
,PINBALL CONSTR. 26.99 39.95 

. ZAXXON 26.99 39. 95 
ZORK 1, 2 ,3 EA. 26.99 39.95 

FROGGER 22.99 34.95 
. GO 24.99 34.95 

. SARGON II 23.99 34. 95 
SERPENTINE 23. 99 34.95 

. SHAMUS 23.99 34.95 
. SKY BLAZER 21.99 31.95 

-CASnE WOLFEN. 19.99 29.95 
. SPY'S DEMISE 14. 99 19.95 
I STARFIGHTER 12.99 16.95 

RANA DISK DRIVES - CALL 

The (.Mpute, t.pr.II 

·"'·"', .. ..,..j:0 .. 1 ... '· _ .. a-", f Yl ... f C_ .. f ........ o._.f COO'. r.c ..... , ... 
..... _ _ ... Uc....-h ._ ..... . . O '"' __ .. ""', •• 

VIC 20 
RAM 

24K RAM PAK $99.95 
• 16K RAM PAK s.&9.95 
-SK RAM PAK $39 ,95 
-3K RAM PAK $29,95 

'SK EPROM BOARO (NO EPROMSI $39.95 
°3 SLOT EXPANSION BOARO S24.95 
"6 SLOT EXPANSION BOARD $49.95 

·CASSmE INTERfJ\CE CABLE CONNECTS ANY 
CASSmE RECORDER TO YOUR VIC $19.95 

'PRINTER INTERfJ\CE CABLE CONNECTS 
PRINTER TO YOUR VIC $49.95 

SIX MONTHS LIMITED WARRANTY pjlRTS & LABOR 
ALLOW THREE WEEKS FOR PERSONAL CHECKS 

INCLUDE $3,00 SHIPPING AND HAN DUNG 
ALL BOARDS TOP OUAUTY 

WITH GOLD PLATED CONTACTS 
PAKS UNUMITED 

VISA P, 0, BOX 22t MASTER 
MOORE, S. C. 29369 CHARGE 

1-103-585-3400 
24 HR. NO. 

VIC·2Q.REG. T.M. COMMODORE BUS. MACH. INC. 

VIC-20 USERS 
CARTRIDGE BACK-UP 

SYSTEM 

PROTECT YO UR IN V ESTMENT. 
BACK-UP YO U R CARTRIDGES ONTO 
CASSETTE OR DISK. 

SAVES WEAR ON YOUR CARTRIDGES. 
SAVES WEAR ON YOUR VIC-20'S 
EXPANSION PORT. 

SYSTEM IS COMPRISED OF AN EASY 
TO USE PROGRAM AND A CARTRIDGE 
INTERFACE CARD. HIGH QUALITY 
GOLD CONTACTS AND SWITCHES, 
BACKED-UP CARTRIDGES RUN LIKE 
THE ORIGINALS (8K RAM REQUIRED). 

INTRODUCTOR Y PRICE: 
$49.95 POST PAID 
IPA RESIDENTS ADO 6%) 

SEND CHECK OR MONEY ORDER TO : 
E-M TECHNOLOGIES 
P.O. BOX 185 
DOWNINGTOWN, PA 19335 

6 MONTH REPLACEMENT GUARANTEE 

Sill-TEXT + CUDA 
A powerful combination 

of 
superb text processing 

and a 
name and address 

data base 
maths and multi-search 

facilities make th is 
pair Into virtually a 

complete commercial 
administration system. 
for cbm 6032 or 6096 

......... _,,711 

This Publication 
is available in 
Microform. 

University Microfilms 
I nternat iona I 

Please send addilional infummtilm 

for 

Namc _________ _ 

Inslilulion'-_______ _ 

Slree'L _ _ _______ _ 

Cily _________ _ 

Slalc ______ Zip __ _ 

300 North Zeeb Road 
Dept. P.R. 
Ann Arbor. Mi . 48106 
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forgets:

MORE THAN JUSTANOTHER PRETTY FACE
Says who? Says ANSI.

Specifically, subcommittee X3B8 of the American

National Standards Institute (ANSI) says so. The fact

is all Elephant™ floppies meet or exceed the specs

required to meet or exceed all their standards.

But just who is "subcommittee X3B8" to issue such

pronouncements?

They're a group of people representing a large,
well-balanced cross section of disciplines—from

academia, government agencies, and the computer

industry. People from places like IBM, Hewlett-Packard,

3M, Lawrence Livemnore Labs, The U.S. Department

of Defense, Honeywell and The Association of Com

puter Programmers and Analysts. In short, it's a bunch

of high-caliber nitpickers whose mission, it seems, in

order to make better disks for consumers, is also to

make life miserable for everyone in the disk-making

business.

How? By gathering together periodically (often,
one suspects, under the full moon) to concoct more

and more rules to increase the quality of flexible

disks. Their most recent rule book runs over 20 single-
spaced pages—listing, and insisting upon—hundreds
upon hundreds of standards a disk must meet in

order to be blessed by ANSI. (And thereby be taken
seriously by people who take disks seriously.)

In fact, if you'd like a copy of this formidable docu

ment, for free, just let us know and we'll send you

one. Because once you know what it takes to make

an Elephant for ANSI...

We think you'll want us to make some Elephants

for you.

ELEPHANT. HEAVY DUTY DISKS.
For a free poster-size portrait of our powerful pachyderm, please write us.

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.
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A personal computer

is supposed to be a

computer for persons.

Not just wealthy

persons.Or whiz-kid

persons. Or privileged

persons.

But person persons.

$1395* $999* $1355
APPLE TRS-80 III16K

In other words, all the persons whom

Apple, IBM, and Radio Shack seem to
have forgotten about (including, most

likely you).

But that's okay Because now you can

get a high-powered home computer

without taking out a second mortgage
on your home.

It's the Commodore 64. We're not

talking about a low-priced computer that
can barely retain a phone number.

We're talking about a memory of 64K.

Which means it can perform tasks most

lie 64K

other home computers can't. Including
some of those that cost a lot more.

(Take another look at the three comput

ers above.)

By itself, the Commodore 64 is all
the computer you'll ever need. Yet, if

you do want to expand its capabilities

some day you can do so by adding a

full complement of Commodore pe

ripherals. Such as disk drives. Modems.
And printers.

You can also play terrific games on
the Commodore 64. Many of which

IBIVTPC64K

Apple is a registered trademark of Apple Computer, inc

TRS-80 is a registered trademark of Tandv Carp IBM is a reg.stered trademark of International Business Machines Corp

will be far more

challenging than

those you could

ever play on a

game machine alone.

And as great as all

this sounds, what's

even greater-sounding

is the price. It's hundreds of dollars less
than that of our nearest competitor

So while other companies are trying
to take advantage of the computer

revolution, it seems to us they're really

taking advantage of something else:
Their customers.

■Manufacturers' suggested lisi pnces as ol Match 20.1983
Monitor included with TRS-80 111 only. Commodore Business
Machines, PO Box GOOR. Conshohocken. PA 19426;

Canada-3370 Pharmacy Avenue. Agmcourt On.. Can M1W 2K4.

z. commodore

COMPUTER

■

M

iuy a better qemputer at twice the price,-.

is suppcsed to be a A personal computer 1~:::::~~aEi!i~iE~ 
computer for persons. 
Not just wealthy 

persons. Or whiz-kid $1395* $999* persons. Or privileged 
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will be far more 
challenging than 

those you could 
ever play on a 

game machine/alone. $1355* And as great as all 
this sounds, what's 
even greater-sounding 

is the price. It's hundreds of dollars less 
than that of our nearest competitor. 

IBM" PC 64K 
In other words, all the persons whom 

Apple, IBM. and Radio Shack seem to 
have forgotten about (including, most 
likely. you). 

But that's okay. Because now you can 
get a high-pcwered home computer 
without taking out a second mortgage 
on your home. 

It's the Commodore 64. We're not 
talking about a low-priced computer that 
can barely retain a phone number. 
We're talking about a memory of 64K. 
Which means it can perform tasks most 
Apple IS a leQlstered trademarK of Apple Computet Inc 

other home computers can'!. Including 
some of those that cost a lot more. 
(Take another look at the three comput­
ers above.) 

By itself, the Commodore 64 is all 
the computer you'll ever need. Yet, if 
you do want to expand its capabilities 
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