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CALL: (303) 279-2848 or (800) 525-7877
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Offer void outside the Milky Way



880 DATA 32,0,0,0,0,0,0,0,0

890 DATA 33,2,9,9,9,9,9,2,0

900 DATA 34,160,88,88,88,88,88,160,0

910 DATA 35,12,3,16,196,195,63,3,3

920 DATA 36,0,192,252,236,252,240,192,192

930 DATA 37,3,35,131,139,139,171,35,3

940 DATA 38,192,192,224,232,202,194,194,20

0

950 DATA 39,64,80,84,85,85,85,85,85

960 DATA 40,1,5,21,85,85,85,85,85

970 DATA 41,0,102,219,36,126,137,66,60

980 DATA 42,0,15,0,51,63,15,15,3

990 DATA 288,0,0,0,0,0,0,0,0

1000 DATA 289,2,9,9,9,9,9,2,0

1010 DATA 290,160,88,88,88,88,88,160,0

1020 DATA 291,12,3,0,192,195,63,3,3

1030 DATA 292,0,192,252,204,252,240,192,192

1040 DATA 293,3,3,35,171,139,139,131,35

1050 DATA 294,192,200,194,194,202,232,224,1
92

1060 DATA 295,64,80,84,85,85,85,85,85

1070 DATA 296,1,5,21,85,85,85,85,85

1080 DATA 297,129,102,90,36,126,82,36,24

1090 DATA 298,0,15,0,48,63,3,15,15

1100 DATA 43,153,219,231,255,90,24,36,66

1110 DATA 299,24,90,231,255,219,153,36,66

1120 DATA 44,217,219,231,75,2,24,36,66

1130 DATA 45,216,225,235,69,7,2,40,66

1140 DATA 46,192,192,145,3,67,1,72,130

1150 DATA 47,192,128,8,1,1,0,16,128

1160 DATA 300,217,219,247,99,22,24,36,68

1170 DATA 301,216,225,227,71,23,130,32,66

1180 DATA 302,192,200,129,3,131,1,64,130
1190 DATA 303,192,144,0,1,1,0,8,128
1200 DATA -1

2000 PRINT" [REV] [02 RIGHT} {02 RIGHT]

2 RIGHT} {03 RIGHT} {RIGHT} (02

RIGHT] [RIGHT] [03 RIGHT} [RIGHT]
{RIGHT} (03 RIGHT) "

2010 PRINT" (REV) [02 RIGHT) (RIGHT} (02
RIGHT} {RIGHT} (03 RIGHT} (RIGHT}
(RIGHT} [02 RIGHT} [RIGHT] {

RIGHT] [03 RIGHT] (02 RIGHT] "

2020 PRINT" [REV] [RIGHT] (RIGHT}

RIGHT} {RIGHT) {RIGHT} (03 RIGHT

RIGHT} (RIGHT} [RIGHT] [RIGHT] (

03 RIGHT) (RIGHT] {RIGHT} "

2030 PRINT" {REV) (02 RIGHT} [RIGHT} £02

RIGHT) {RIGHT} [RIGHT] {RIGHT} (

RIGHT] {RIGHT} (02 RIGHT} [03

RIGHT} (RIGHT} (03 RIGHT} [02

RIGHT}
2040 print" [rev] (02 right) (right

right) {02 right) {right} (02

right) {02 right) {right] [03

right) (right} [right} {03
right) (03 down]"

2060 PRINTSPC(15);"{REVil _{02 RIGHT)

2070 PRINTSPC(15);

RIGHT} "

2080 PRINTSPC(15);

RIGHT}
2090 PRINTSPC(15);

RIGHT} "
2100 PRINTSPC{15);

2 DOWN}"

2110 PRINT" (REV) (02 RIGHT} [RIGHT]

{03 RIGHT} {RIGHT} {02 RIGHT}

{02 RIGHT} (RIGHT} {03 RIGHT] ~
■i

2120 PRINT" {REV} ]02 RIGHT} (02 RIGHT} {

03 RIGHT} [02 R_GHT) (RIGHT} (02

RIGHT} (RIGHT) {02 RIGHT} {02
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right} (02 right] [02 right} "

2130 print" [rev] (02 right] (02 right} [
03 right] [right] [right} [right]
[02 right] [right] [03 right} ~

[02 right} (right} [right] "

2140 print" [rev] {02 right] {02 right] [
03 right} (02 right] [right] (02

right) [right] (02 right} [02
right} (02 right] (02 right]

2150 print" {rev} [02 right} {right}

{03 right} [right] [02 right} (
03 right] [right} (right} (03

right} "

2160 RETURN ®

{REV} [02 RIGHT} (02

(REV} [02 RIGHT] [02

(REV} [02 RIGHT) {02

{REV] (OFF)) [REV]

Use the card in

the back ot this

magazine to order

your

COMPUTE! Books

880 DATA 32 ,0,0,0,0,0,0,0,0 
890 DATA 33,2,9,9,9,9,9,2,0 
900 DATA 34,160,88,88,88,88,88,160,0 
910 DATA 35,12,3,16,196,195,63,3,3 
920 DATA 36,0,192,252,236,252,240,192,192 
930 DATA 37,3,35,131,139,139,171,35,3 
940 DATA 38,192,192,224,232,202,194,194,20 

o 
950 DATA 
960 DATA 
970 DATA 
980 DATA 
990 DATA 
1000 DATA 
1010 DATA 
1020 DATA 
1030 DATA 
1040 DATA 
1050 DATA 

92 

39,64,80,84,85,85,85,85,85 
40,1,5,21,85,85,85,85,85 
41,0,102,219,36,126,137,66,60 
42 ,0,15,0,51,63,15,15,3 

288,0 ,0,0,0,0 ,0 ,0,0 
289 , 2,9 , 9,9 ,9,9, 2 ,0 
290,160 , 88 , 88 , 88 , 88,88 ,1 60 , 0 
291 ,12,3, 0 , 192,195,63,3 , 3 
292,O,192,252,204,25 2,2 40,192 , 192 
293,3,3,35,171,139,139,131,35 
294,192 , 200,194 , 194,202 , 232,224 ,1 

1060 DATA 295,64 , 80 ,84,85,85,85,85,85 
1 070 DATA 296,1 ,5, 21,85,85 , 85 , 85 , 85 
1080 DATA 297,129 ,1 02 , 90 , 36 ,126, 82,36 , 24 
1090 DATA 298,0 ,1 5,O,48,63 ,3,15,1 5 
1100 DATA 43,153,219,231,255,90,24,36,66 
111 0 DATA 299 , 24 , 90,231,255 , 219 ,1 53 , 36,66 
11 20 DATA 44,217 , 219,231 , 75,2,24 , 36,66 
1130 DATA 45 , 216,225 , 235,69 ,7,2, 40,66 
1140 DATA 46 ,192,192,145 ,3, 67 ,1, 72,130 
1150 DATA 47 , 192 , 128 , 8 , 1 ,1, 0,16,128 
11 60 DATA 300 , 217 ,219 , 247 , 99 , 22,24 , 36,68 
11 70 DATA 301,216 , 225,227 , 71,2 3,130,32,66 
1180 DATA 302,192,200 , 129,3 ,1 31,1,64,130 
1190 DATA 303,192 , 144,0,1,1 , 0 , 8 , 128 
1200 DATA -1 
2000 PRINT' (REV] (02 RIGHT] (02 RIGHT] (0 

2 RIGHT] (03 RIGHT] (RIGHT] (02 
RIGHT] (RIGHT] {03 RIGHT] [RIGHT] 

[RIGHT] [03 RIGHT] " 
2010 PRINT" [REV] [02 RIGHT] [RIGHT] [02 

RIGHT] (RIGHT] [03 RIGHT] [RIGHT] 
(RIGHT] [02 RIGHT] (RIGHT] [ 

RIGHT] [03 RIGHT] (02 RIGHT] " 
2020 PRINT" [REV] [RIGHT] [RIGHT] 

RIGHT] (R IGHT] (RIGHT] [03 RIGHT 
RIGHT] [RIGHT] (RIGHT] [RIGHT] [ 
03 RIGHT] [RIGHT] (RIGHT] " 

2030 PRINT" (REV] (02 RIGHT] [RI GHT] (02 
RIGHT] (RIGHT] [RIGHT] (RIGHT] [ 
RIGHT] (RIGHT] [02 RIGHT] (03 
RIGHT ] [RIGHT] [03 RIGHT] ['02 
RIGHT] " 

2040 PRINT" (REV] [02 RIGHT] (RIGHT] [02 
RIGHT] (02 RIGHT] (RIGHT] [02 
RIGHT] (02 RIGHT] (RIGHT] [03 
RIGHT] [RIGHT] [RIGHT] (03 
RIGHT] [03 DOWN] " 

2060 PRINTSPC( 15);" (REV]) (02 RIGHT] 
2070 PRINTS PC(15);" (REV]-[02 RIGHT] (02 

RIGHT] " 
2080 PRINTS PC (15) ; " [REV] [ 02 RIGHT] (02 

RIGHT] " 
2090 PRINTSPC (15) ; " [REV] [02 RIGHT] (02 

RIGHT] " 
2100 PRINTSPC(15);" (REV] [OFF]l [REV] [0 

2 DOWN] " 
2111:l PRINT" [REV] [ 02 RIGHT] [RIGHT] 

[03 RIGHT] (RIGHT] [02 RIGHT] 
[ 02 RIGHT] [RIGHT] (03 RIGHT] -

2120 PRINT" (REV] [02 RIGHT] [02 RIGHT] 
03 RIGHT] [02 R:;;HT] (RIGHT] [02 

RIGHT] [RIGHT] (02 RIGHT] (02 
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RIGHT] [02 RIGHT] [02 RIGHT] " 
2130 PRINT" [REV] [02 RIGHT] [02 RIGHT] 

03 RIGHT] [RIGHT] [RIGHT] (RIGHT] 
[02 RIGHT] (RIGHT] [03 RIGHT] -

(02 RIGHT] [RIGHT ] [RIGHT] " 
2140 PRINT " (REV] [02 RIGHT] (02 RIGHT] 

03 RIGHT] [ 02 RIGHT] [RIGHT] [02 
RIGHT] [ RIGHT] [02 RIGHT] [02 

RIGHT] [02 RIGHT ] [02 RIGHT] 
2150 PRINT" (REV] [02 RIGHT] [RIGHT]-

(03 RIGHT] [RIGHT] [02 RI GHT] 
03 RIGHT] (RIGHT] [RIGHT ] [03 
RIGHT] " 

2160 RETURN 

Use the cord in 
the bock of th is 

magazine to order 
your 

COMPUTE! Books. 



EXPLORE A NEW raMENSKSNf IN SOFT\\MUE
■

When you reach the stage where you need more

sophisticated software to help you with business and other

applications, explore the programming power and flexibility

available to you with systems software from OSS.

C/65—Another Powerful First from OSS

C/65 is the first commercially-available C compiler for both the Atari and Apple machines which actually

produces assembly language output.

C/65 supports a very usable subset of the extremely powerful and popular C language. Just as C is used by the

most sophisticated programmers from the professional and academic communities, so shall C/65 prove to be a powerful and

much-needed tool for 6502 software developers.

C/65 supports INTegers and CHAKacters, arrays thereof and pointers thereto. Naturally, it also features full recursion, easy

assembler interface, ^INCLUDE, and a non-macro version of ^DEFINE. AUTOmatic, global and EXTERNal variables are also

available. When used with our MAC/65 assembler, C/65 is a powerful and flexible tool...580.00

A Strong Software Family

Other major systems software products from OSS include:

BASIC A+

MAC/65

TINYC

BUG/65

the only logical upgrade to Atari BASIC with extra
features for games and business programs....580.00

the finest and fastest complete 6502 macro
assembler.'editor package you can buy....S80.00

for structured programming, an easy-to-use inter

preter, a learning tool....599.95

a powerful, self-relocatable debugger. FREE with

MAC/65....534.95

And More...

OS/A + , the first and finest operating system for BOTH Atari and Apple II

computers, is NOW included FREE as a part of every OSS systems software

package. OS/A+ features a keyboard-driven, easy-to-use command processor,

several simple resident commands, and logical and readable requests for even the

most sophisticated utility commands. Versions of OS/A+ for some higher

capacity drives are available at extra cost.

NOTE: Unless otherwise noted, all OSS products require 48K and at least

one disk drive.

ASK YOUR DEALER, or call or write for our brochure.

ATARI, APPLE II, and TINY C are trademarks of Atari, Inc.. Apple Computer, Inc., and
Tiny C Associates, respectively. MAC/65, C'65. BASIC A + , BUG/65, and OS'A-t- are
trademarks ct Optimized Systems Software, Inc.

Optimized Systems Software, Inc. 10379 Lansdaie Avenue • Cupertino • California • 95014 • (408) 446-3099

When you reach the stage wliere you need more 
sophisticated software to help you with business and 
applications, explore the programming power and 
available to you with systems software from 055. 

other 
flexibility 

C/ 65-Another Powerful First from 055 
C/65 is the first commercially-available C compiler for both the Atari and Apple machines which actually 

produces assembly language output. 
C /65 supports a very usable subset of the extremely powerful and popular C language. Just as C is used by the 

most sophisticated programmers from the professional and academic communities, so shall C / 65 prove to be a powerful and 
much-needed tool for 6502 software developers. 

C/65 supports INTegers and CHARacters, arrays thereof and pointers thereto. Naturally, it also featu res fu ll recursion, easy 
assembler interface, #INCLUDE, and a non-macro version of HOEFINE. AUTOmatic, global alld EXTERNal variables are also 
available . When used with our MAC /65 assembler, C/65 is a powerful and flexible tool. .. $BO.OO 

A Strong Software Family 
Other major systems software products from OSS include: 

BASIC A+ 
MAC / 65 

TINY C 

BUG / 65 

the only logical upgrade to Atari BASIC with extr.:a 
fe.:atures for games and business progr.:ams .... $80.00 

the finest and fastest complete 6502 macro 
.:assembler/ editor package you can buy .... SSO.OO 

for structured programming, an easy-to-use inter· 
preter, a learning 1001 .... 599.95 

a powerful, self·reloca table debugger . FREE with 
MAC / 6S .... SJ4 .95 

And More .. . 
OS/ A +, the first and finest operating system for BOTH Alan and Apple II 

computers, is NOW included FREE as a part of every OSS systems software 
package. OS/ A + featu res a keyboard-driven, easy·to-use command processor. 
several simple resident commands, and logical and readable requests fo r even the 
most sophistica ted utility commands. Versions of OS/ A+ for some higher 
capacity drives are available a t extra COSI . 

NOTE: Unless othenNise noted, all OSS products require 48K and at least 
one disk drive. 

ASK YOUR DEA LER, or call or write for our brochure. 

ATARI. APPLE II . and TINY C arf tradfmarks of At~ri . Int .. Apple Computer. Int .. and 
Tin:r. C AS5OCiale5. re5pKtivcly. MAC/ 6S. C/65. BASIC A+ , BUG /65, and OS /A+ art' 
Ira emarks of Optimi~ed Syst ... ms Sof\war .... Int. 

(011 Optimized Systems Software, Inc. 10379 La nsdale Avenue ' Cupertino ' Califo rnia ' 95014 • (408) 446·3099 



Bee Trap
Robert L Lykins

You're a scout who leads worker bees - one at a time -

from the bottom of the screen to the flower bed at the

top. Beware the Venus Bee Traps along the way. Ver

sions for VIC, Atari, and the TRS-80 Color Computer.

Spring has sprung. The air is clear and cool; a light

northerly breeze carries the fresh scent of new

flowers. A hum fills the air as seemingly lost bees

from the southern colony, lured by the sweet

winds, fly lazily toward the flower bed.

The Queen's Commission

Alas, all is not as rosy as it seems. As the midday

sun warms the soil between the colony and the

flowers, strangely beautiful, enticing blossoms

appear throughout the field. Unknown to the lost

worker bees, these are not gentle flowers. They

are deadly Venus Bee Traps.

As Guide Bee, you must take the lost bees

safely to the flower bed. You are credited only for

the bees you take (one at a time), not those that

find the flowers on their own. You lose credit for

one bee if you enter the flower bed empty-handed.

If 50 bees meet a fateful end or if you are caught

by a Venus Bee Trap yourself, you lose your com

mission as Guide.

Multicolor Graphics

This program is a good example of the value of

multicolor graphics on the VIC. By POKEing the

character color location with a number ranging

from 8 to 15 (instead of the usual 0 to 7), you get

not only a different color but also a different char

acter shape. The bees are really asterisks and the

Venus Bee Traps are club symbols.

To illustrate this mode, first POKE in the

screen and border color combination desired.

This is important because these colors play a role

in the color and apparent shape of the multicolor

mode characters. Next, POKE 646 with a number

from 8 to 15. Then type characters from the

keyboard to see the resulting shape and color

combinations. Beautiful designs may be drawn by

repeating the same character many times. Make

this easier by POKEing 650 with # 128. This makes

all keys repeat.
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Keyboard Play

For play without a joystick, add KB = 197 to line

10 and eliminate lines 3, 5, 7, 30, 32, 35, and 40.

Change FIRE BUTTON to SPACE BAR in line 120

and line 3400. Eliminate line 312. Re-enter the

following lines:

130 IFPEEK(KB)O32THEN130

310 REM READ KEYS: Y (UP), B (DOWN), G (LEFT),

H (RIGHT)

315 IFPEEK(KB) = 11THEND1 = Dl -22 :GOTO 335

320 IFPEEK(KB) = 35THEND1 = Dl -1 :GOTO 335

325 IFPEEK(KB) = 19THEND1 = Dl -1 :GOTO 335

330 IFPEEK(KB) =43THEND1 = Dl +1

3415 IFPEEK(KB) = 32THEN150

Readers who would like a tape copy of this

program may send $3 with a blank tape and a

self-addressed, stamped mailer to:

Robert L. Li/kins

P.O. Box 8140

Anchorage, AK 99508

Atari And TRS-80

Color Computer

Version Notes For

Bee Trap

To play these versions of Bee Trap you follow

the same rules as the VIC version. A guide

bee safely leads stray jees to the flower bed

while avoiding the deadly Venus Bee Trap.

The guide is controlled with the joystick. On

the Atari, plug the joystick into ontroller

jack #1, on the Color Computer, plug ^he

jovsnck into the ri^h* port.

The game ends either wnen 50 losl bees

have been taken bv he Venus Bee Trao- or

when the guido bee ollides with j Bee Trap

As the '^uide be< ■»<: --are noi to enter the

flower bed withon osi bee terrible sounds

will resull and rn« vili be penalized one

credil

Bee Trap 
Robert L Lykins 

You're a scoul who leads worker bees - aile al a time ­
from the bollolll of the screen 10 the flower bed al the 
top. Beware Ihe Vernis Bee Traps along Ihe way. Ver­
siolls fo r VIC Alari, alld Ihe TR S-80 Color Compll ier. 

Spring has sprung. The air is clea r and cool; a light 
northerly breeze ca rri es the fresh scent of new 
flowers. A hum fills the air as seemingly lost bees 
from the southern colony, lured by the sweet 
winds, fly laz ily toward the flower bed. 

The Queen!s Commission 
Alas, all is not as rosy as it seems. As the midday 
sun warms the soil between the colony and the 
flowers, strangely beautiful, enticing blossoms 
appear throughout the fi eld . Unknown to the lost 
worker bees, these are not gentle flowers. They 
are deadly Venus Bee Traps. 

As Guide Bee, you must take the lost bees 
sa fely to the flower bed . You are credited only for 
the bees yo u take (one at a time), not those that 
find the flowers on their own. You lose credit for 
one bee if you enter the flower bed empty-handed. 
If 50 bees meet a fateful end or if you a re caught 
by a Venus Bee Trap yourself, you lose your com­
mission as Guide. 

Multicolor Graphics 
This program is a good example of the va lue of 
multicolor graphics on the VIC. By POKEing the 
character color location with a number ranging 
from 8 to 15 (instead of the usua l 0 to 7), you ge t 
not on ly a different color but also a different cha r­
acter shape. The bees are rea lly asteri sks and the 
Venus Bee Traps are club symbols. 

To iJlustrate this mode, first POKE in the 
screen and border color combination desired. 
This is important because these colors playa role 
in the color and apparent shape of the multicolor 
mode characters. Next, POKE 646 with a number 
from 8 to 15. Then type characte rs from the 
keyboard to see the resulting shape and color 
combinations. Beautiful designs may be drawn by 
repea ting the sa me character many times. Make 
this easier by POKEing 650 with # 128. This makes 
all keys repea t. 
102 COMPUTE! June 1983 

Keyboard Play 
For play without a joys tick, add KB= 197 to line 
10 and elimina te lines 3, 5, 7, 30, 32, 35, and 40. 
Change FIRE BUTTON to SPACE BAR in line 120 
and line 3400. Eliminate line 312. Re-enter the 
following lines: 

130 IFPEEK(KB)< >32THEN130 
310 REM READ KEYS, Y (UP), B (DOWN), G (LEFT), 

H (RIGHT) 
315IFPEEK(KB)=l1THEND1= D1-22 ,GOTO 335 
320 IFPEEK(KB) = 35THENDl = D1 -1 ,GOTO 335 
325IFPEEK(KB)=19THEND1 = D1 -1 ,GOTO 335 
330 IFPEEK(KB) =43THENDl= D1 +1 
3415IFPEEK(KB)=32THEN150 

Readers who would like a tape copy of this 
program may send $3 with a blank tape and a 
self-addressed, stamped mailer to: 
Robert L. Lykills 
P.O. Box 8140 
Allchorage, AK 99508 

Atari And TRS-SO 
Color Computer 
Version Notes For 
Bee Trap 
To play these versions vf Bee Trap you fo llow 
the same rules as the VIC vers ion . A guide 
bee sa fe ly leads stTa \' ~ees to the flower bed 
while avoidi ng the deddl y Venus Bee Tra p. 
The guide is con trolled with the iov5tic . O n 
the Atari , pl ug the loystick II1 tO 'o ntrollter 
jack # 1; on the Color Compu ter, plug the 
joystick II1 to the rl\!;h l oort. 

. The game e nd , " ,ther w"en 50 lo>t t>ee, 
ha ve bee n taken h,· h j' Venu ~ Hep TrCl o r...·}f 
when the guide ",'P oil ides wi th .J Bf''' rr" o 
A ':J :he ~U1d e oe( ). ' ... u re no/ ~u . 'nter ' ht' 
tl n w cr "ll'd w lth \ II I \ ls I bet' Tf'rribll' ,"o tl nd :--
wil l ;-esul: and "q l "il l r)1 ' DPndhLed O I1t' 

.::: red 11 



THERE'S A COMPUTER BORN EVERY MINUTE...

GIVE IT A HOME.
For $89.95 with the CS-1632 you can house your computer,
peripherals, and accessories without spending a fortune.

For those with a large computer family the CS-2748 gives you all the room you

need for your computer, monitor, printer, peripherals, software, etc. at a price

that's hard to believe: S299.95.

The CS-1632 computer storage

cabinets compact yet functional

design fits almost anywhere

while housing your computer

monitor, joysticks, software,

books and peripherals all for

only $89.95-

The slide out shelf puts the

computer at the right height and

position for easy comfortable

operation.

The fold up locking door keeps

unwanted fingers off the key

board when not in use.

To store joysticks just turn them

upside down and slide them into

the inverted storage rack.

Twist tabs on the back of center

panel allow for neat concealed

grouping of wires, while power

packs rest hidden behind center

panel on shelf.

The slide out software tray

has room for 14 cartridges or

cassettes and up to 30 diskettes.

Most brands of software will fit

between the adjustable parti

tions with a convenient hook for

the spare key at rear.

Stand fits Atari 400 & 800,

Commodore 64 & VIC 20,

Ti 99/4A and TRS-80.

Cabinet dimensions overall 36"

high x 33-7/8" wide x 16" deep.

To order CS-1632 send $89.95 to: To order CS-2748 send $299.95 to:

HVTEC
P.O. Box 446

West Lynn, OR 97068

For Fast Phone Orders Call Toll Free 1-800-547-3100

Inside Oregon Call (503) 635-6667

Name

Address

City _

Quantity

State

CS-1632 Quantity.

Zip _

CS-2748

HVTEC

□ Golden Oak Finish □ Natural walnut finish

^J My personal check, cashiers check or money order is enclosed.

^ Bill my VISA* Exp. Date

3 Bill my MasterCard # _ _ Exp. Date

^ Please include freight charge on my VISA or MasterCard.

Card Holders Signature

Immediate shipmenl if in slock [fnol. allow 3-4 weeks for delivery Ifpersonal check is senl allow additional

2 weeks CS-1632 ships UPS freight collect from Oregon CS-2748 sh-ps by iruck freight collect from Oregon.

Prices subject to change. Shipment subject to availability

Both the CS-1632 and CS-2746 ship unassembled in two canons Assembly requires only a sciewdnver,

hammer, and a few minutes ofyour time.

Choice m simulated woodgrain ofwarcn golden oak or nch natural wainui finjsh.

The two slide-out shelves put

the keyboard at Ihe proper oper

ating height while allowing easy

access to the disk drives.

The bronze tempered glass door

protecting the keyboard and

disk drives simply lifts up and

slides back out ofthe way during

use.

Twist tabs on the back of the

center panel allow for neat con

cealed grouping ofwires while

a convenient storage shelf for

books or other items lies below.

The printer sits behind a fold

down door that provides a work

surface for papers or books

while using the keyboard. The

lift up top allows easy access

to the top and rear of the printer

A slot in the printer shelf allows

for center as well as rear

feed printers.

Behind the lower door are

a top shelf for paper, feeding the

printer, and a bottom shelf to

receive printer copy as well

as additional storage.

Stand fits same computers

as the CS-1632 as well as the

Apple 1 and II. IBM-PC, Franklin

and many others.

The cabinet dimensions overalli

39-1/2" high x 49" wide

x 27" deep.

Keyboard shelf 20" deep x 26"

wide. Disk drive shelf 15-34"

deep x 26" wide. Top shelf for

monitor 17" deep x 27" wide.

Printer shelf 22" deep x 19" wide.

THERE'S A COMPUTER BORN EVERY MINUTE ... 

GIVE IT A HOME. 
For $89.95 with the (5· 1632 you can house your computer. 
peripherals, and accessories without spending a fOr1une. 

For those with a large computer family the CS·2748 gives you aU the room you 
need for your computer. monitor. printer. peripherals. software. etc. at a price 
that's hard to believe: S299.95. 

The C5-1632 computer storage 
cabinets compact yet functional 
design fits almost anywhere 
while housing your computer 
monitor. joysticks. software. 
books and peripherals aU for 
only $89.95. 
The slide out shelf puts the 
computer at the right height and 
position for easy comfor1able 
operation. 
The fold up locking door keeps 
unwanted fingers ofT the key 
board when not in use. 
To sto re joysticks just tum them 
upside down and slide them into 
the inver1ed storage rack. 
Twist tabs on the back of center 
panel allow for neat concealed 
grouping of wires. while power 
packs rest hidden behind center 
panel on shelf. 
The s lide out software tray 
has room for 14 cartridges or 
cassettes and up to 30 diskettes. 
Mosl brands of software will fit 
between the adjustable parti­
tions with a convenient hook for 
the spare key at rear. 
Stand fits Atari 400 & 800, 
Commodore 64 & VIC 20. 
Ti 99/4A and TRS-BO. 
Cabinet dimensions overall 36" 
high x 33-7/B" wide x 16~ deep. 

To o rder CS-1632 send $89.95 to: To order CS-274B send $299.95 to: 

P. O. Boz446 
West Lynn, OR 97068 
For Fast Phone Orders Call Toll Free 1·800·547·3100 
Inside Oregon Call (503) 635·6667 

Name ______________________ ___ 

Address _____________________________________________ _ 

City ::;;~===cs::u;3;;-------Quantity CS- 1632 
State -= __ -,-___ Zip --=-=c:c 

Quantitv ______ CS-2748 

o Golden Oak Finish 0 Natu ral walnut finish 
o My personal check. cashiers check or money order is endosed. o Bill myVlSA * Exp. Date o Bill my MasterCard # Exp. Date o Please indude freight charge on my VISA or MasterCard. 

Card Holders Signature .---,----,-------------­
t~te shipment if in yock. If not. aIJoo.N 3-4 weeks (Of deltvety If personal chedt IS sen! oIlow ~fIOM! 
2 weeks. CS-I632 ships UPS freIght collect from 0Rg0n. CS·2748 sh:ps by truck freight coIIc:ct from Oregon. 
Pnces subject to cha.nge. Shipment subject to ava!labWty 

Both the (5· 1632 and (5·2746 ship unas~bl«l in two canons Assembly requires only a saewdrTVer. 
hamm!:'t. and a few nunutes of your tim!:'. 
Choice in simulated woodgrl:lin ofwarm golden oak Of nch natural walnut fmish. 

The two slide·out s helves put 
the keyboard at the proper oper­
ating height while allowing easy 
access to the disk drives. 
The bronze tempered glass door 
protecting the keyboard and 
disk drives simply lifts up and 
slides back out o f the way during 
use. 
Twist tabs on the back of the 
center panel allow fo r neat con­
cealed grouping of wires while 
a convenient storage shelf for 
books or other items lies below. 
The printer sits behind a fold 
down door that provides a work 
surface fo r papers or books 
while using the keyboard. The 
lift up top a llows easy access 
to the lOp and rear of the printer. 
A sial in the printer shel f allows 
for center as well as rear 
feed printers. 
Behind the lower door are 
a top shelf for paper. feeding the 
printer. and a bottom shelf to 
receive printer copy as well 
as additional storage. 
Stand fits same computers 
as the CS-1632 as well as the 
Apple I and II. IBM-PC. Franklin 
and many others. 
The cabinet dimensions overalI: 
39·l/2" rugh x 49" wid. 
x 27" deep. 
Keyboard shelf 20" deep x 26" 
wide. Disk drive shelf 15-)4" 
deep x 26" wide. Top shelf for 
monitor 17" deep x 27" wide. 
Printer shelf22" deep x 19" wide. 



"Lookwhat mynew
lets me

Here's what you get with the complete

Alphacom printer project set.

■ Fast, quiet 40-column Alphacom VP42 printer, which

includes the full Commodore graphics set.

■ 5 great software programs. A real 40-column Word Processor,

graphics Sketch Pad, beautiful Kaleidoscope program,

useful Record Keeper, and a general purpose Screen Printer.

■ Compute Magazine's First Book of VIC, full of fascinating

step-by-step VIC 20 computer adventures.

■ All the cables, printer paper, and easy-to-follow instructions

you need to begin enjoying your Alphacom VP42 as soon as

you open the box.

Get the complete Alphacom Printer Set for just $209.95

{suggested list). Call toll free for the name of your nearest

dealer: 800/538-7047 anywhere in the USA (except

California: 408/559-8000). If there is no convenient

dealer, you.may order direct from Alphacom.

Same day shipment with MasterCard, VISA,

or American Express card.

"Look what my new 
lets me 

Here's what you get with the complete 
Alphacom printer project set. 
• Fast, quiet 40-column Alphacom VP42 printer, which 

includes the full Commodore graphics set. 

.5 great software programs. A real40-column Word Processor, 
graphics Sketch Pad, beautiful Kaleidoscope program, 
useful Record Keeper, and a general purpose Screen Printer. 

• Compute Magazine's First Book of VIC. full of fascinating 
step-by-step VIC 20 computer adventures. 

• All the cables, printer paper, and easy-co-follow instructions 
you need to begin enjoying your Alphacom VP42 as soon as 
you open the box. 

Get the complete Alphacom Printer Set for juSt $209.95 
(suggested list) . Call toll free for the name of your nearest 
dealer: 800/538-7047 anywhere in the U5A (except 
California: 408/ 559-8000). If there is no convenient 
dealer, you .may order direct from Alphacom. 
Same day shipment with MasterCard , VISA, 
or American Express card . 
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Write and print my letters,

homework—just about anything.

With Word Processor software that

comes with the printer.

Create my own custom computer

games. The printer set includes the

new First Book of VIC: it's full of

great game ideas.

Show off my computer graphics

creations. Software includes

Ko/e/doscope and Sketch Pad

graphics programs.
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Learn to write my own VIC 20

applications. With hard copy

program listings that help me

debug my programs.

Keep the family's favorite recipes

on a VIC 20 cassette. Now Mom

can't pretend that she lost the

recipe for cheeseberry pie.

Rlphacom
2323 South Bascom Avenue

Campbell, CA 95008

c 1982 Alphacom, Inc. All right; reserved.

Commodore' and VIC 20^ are registered trademarks of Commodore Business

Machines. Inc. Alphacom, Inc. is not related 10 Commodore Business Machines,

Inc. Offer void where prohibited, taxed, or restricted by law.
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Write and print my letters, 
homework- just about anything. 
With Word Processor software thac 
comes with the printer. 
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Create my own custom computer 
games . The printer set includes the 
new First Book o(VIC: it's full of 
great game ideas . 
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Show off my computer graphics 
creations. Sortware includ es 
Kaleidoscope and Sketch Pad 
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on a VIC 20 cassette. Now Mom 
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reCipe ror cheeseberry pie. 
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Program 1: vie version

3 GOTO 10

5 JX=NOTPEEK(37151)AND60-((PEEK(JS)AND12
8)=0)

7 RETURN

10 Q=36879:J=37137:JS=37152

30 POKEQ,110:PRINT"{CLEAR}{06 DOWN]{02

RIGHT}[WHT]PLUG IN JOYSTICK","[02
DOWN}[02 RIGHT]PRESS FIRE BUTTON

32 POKE 37154,127:REM ACTIVATE PORT B

3 5 G0SU3 5

40 IFJK>32THEN35

50 PRINT"{CLEAR]":POKEQ,93:FORL=1TO3:PRIN
T"{03 DOWN}{05 RIGHTjB E E T R ~

A P[02 DOWN]f"; :NEXT:FORL=lTO999sN
EXT

60 pokeq,127:forl=1to999:next:pokeq,42:fo

rl=1to2000:next

80 print"{clear][blkjyou are a guide bee ~

[down}commissioned by the £down}
queen bee to take lost

90 print"bees safely to the [down}flow

er bed. you will {downjget credi

T FOR ONLY lfDOWN}

100 print"bee{right]at a time, beware {down}
the lovely venus bee {down}

traps which bloom pro-

110 print"fusely across the {down}fiel

d. {grn}{revjgood luck17i{down}
115 forl=1to200:next

120 print"[wht][rev]{right}(press fire but
TON){UP)

130 GOSUB 5;IFJ1<>32 THEN 130

150 C=30720:P=7680:N=3687 7:V=36878:B=3687 5
:K=8248:HH=36874

175 Kl=773 5:H=240:SC=0:S=0:D1=0:D2=0:R=0

190 REM PRINT FLOWERS

200 POKEQ,191s PRINT"{CLEAR}":FORL=0TO43
225 POKEP+L,42

230 POKEP+L+C,INT(RND(l)*8):NEXT
305 POKEK1+D1,32:REM ERASE GUIDE BEE

310 REM READ JOYSTICK

312 Jl=NOTPEEK(3715l)AND60-((PEEK(JS)AND12
8)=0)

315 IPPEEK(JS)=119THEND1=D1+1;GOTO335

320 IFJ1=4THEND1=D1-22:GOTO 335

325 IFJ1=8THEND1=D1+22:GOTO 335

330 IFJ1=16THEND1=D1-1

335 IFK1+D1>8185THEND1=450:REM PREVENT SCR

EEN EXIT

340 IFK1+DK7724ANDS>0THEN2000:REM ENTER F

LOWERS WITH BEE

345 IFK1+DK7724THEND1=0:POKEQ,110:FORL=lT

02000:NEXT:SC=SC-1:POKEQ,191:REM "

ENTER W/0 BEE

3 50 IFD2<50ANDX<2THENXX=INT(RND(l)*35l)+44

:POKEK1+C+XX,X+l2:P0KEK1+XX,88

351 REM RANDOM TRAP PLACEMENT

360 IFPEEK(K1+D1)=42THEND2=0:S=S+1:H=H-10:
REM CATCH LOST BEE

370 IFPEEK(K1+D1)=88THEN3000:REM GUIDE BEE

IS ZAPPED

380 POKEK1+D1+C,8:POKEK1+D1,42:REM PRINT G

UIDE BEE

425 REM BUZZING SOUNDS

440 IFH<130THENH=240

450 POKEV,6-X/6:POKEB,160-X:POKEHH,H
505 POKEK-D2,32:REM ERASE LOST BEE

515 REM LOST BEE MOVEMENT

520 X=INT(RND(l)*(H/5-22))

530 IFX<3THEND2=D2+22

540 IFX=3ORX=4THEND2=D2+1

550 IFX=5THEND2=D2-1

560 IFK-D2<7724THEND2=0:REM BEE FINDS FLOW
ERS WITHOUT GUIDE

570 IFPEEK(K-D2)=42ANDD2>62THEND2=0:S=S+1:
H=H-10:REM LOST BEE FINDS GUIDE B

EE

580 IFPEEK(K-D2)=88THEN1000:REM LOST BEE I
S ZAPPED

590 POKEK-D2+C,14:POKEK-D2,42:REM PRINT LO
ST BEE

600 GOTO305

1000 POKEQ,42:FORL=1TO10STEP.1:POKEV,10-L:P

OKEN,200-L*5:NEXT:POKEN,0:D2=0

1050 R=R+1:IFR=50THEN3000

1075 IFR>40THENPOKEQ,249:GOTO305

1100 POKEQ,191:GOTO305

2000 POKEQ,127:SC=SC+1:PRINT"{HOME}{02

DOWN]{04 RIGHT]lRED]CREDIT"SC;

2100 IFSC=1THENPRINT"BEE":GOTO2300

2200 PRINT"BEES

2 300 FORL=1TO7 5STEP.3:POKEB,175+L:NEXT:PRIN

T"{UP] ":S=0:
D1=0:GOTO1100

3000 POKEQ,10:FORL=lTO10STEP.l:POKEV,15-L:P

OKEB,200-L*5:NEXT:POKEB,0:POKEHH,
0

3100 PRINT"{HOME}{02 DOWN}{RIGHT]{CYNjFINAL
CREDIT"SC;

3200 IFSC=1THENPRINT"BEE":GOTO3400

3300 PRINT"BEES

3400 PRINT"{DOWN] HIT {REV}s{OFF} TO STOP, '
PRESS FIREBUTTON TO REPLAY"

3403 GET A$

3410 IF A5="S" THEN 3500

3415 GOSUB 5:IF Jl=32 THEN 150

3420 GOTO 3403

3500 POKE 37154,255:POKE Q,27:PRINT"{CLEAR}

{BLU}":END

Program 2: Atari Version

Two bees evade Venus Beetraps in the VIC-20 version of

"Bee Trap."

106 COMPUTE! June 1983

105 DL=PEEK<560>+256*PEEK<561>+4

110 SCREEN=PEEK(BB>+256*PEEK(B9>

120 GRAPHICS 2:SETCDL0R 2,0,0

125 POKE 752,1

130 SETCOLDR 0,7,10:POSITION 3,4:PRI

NT #6;"B E E(3 SPACESJT R A P"

135 FOR 1=1 TO 3:S0UND 0,0,0,0:SOUND

1,0,0,0:SOUND 1,140,12,4:SOUND

1,45,12,4:FOR K=l TD 200:NEXT K:

NEXT I

Program 1: VIC Version 
3 GOTO IB 
5 Jl=NOTPEEK(37151)AND6B- «PEEK(JS)ANDI2 

8) =B) 
7 RETURN 
IB Q=36879 , J=37137,JS=37152 
3B POKEQ,llB,PRINT"(CLEAR){B6 DOWN){B2 

RIGHT} (WHT}PLUG IN JOYSTICK", "(02 
DOWN}(02 RIGHT}PRESS FIRE BUTTON 

32 POKE 37154,127,REM ACTIVATE PORT B 
35 GOSUB 5 
40 IFJl<>32THEN35 
5B PRINT " (CLEAR) ", POKEQ, 93, FORL=l T03, PRIN 

T" (B3 DOWN){B5 RIGHT}B E E T R -
A P (02 DOWN}";, NEXT, FORL=l T0999, N 
EXT 

6B POKEQ , 127,FORL=lT0999,NEXT,POKEQ,42 , FO 
RL=lT020BB,NEXT 

8B PRINT"(CLEAR){BLK}YOU ARE A GUIDE BEE -
(DOWN}COMMISSIONED BY THE (DOWN) 
QUEEN BEE TO TAKE LOST 

90 PRINT"BEES SAFELY TO THE (DOWN) FLOW 
ER BED. YOU WILL (DOWN}GET CREDI 
T FOR ONLY l(DOWN) 

100 PRINT"BEE(RIGHT}AT A TIME. BEWARE [DOWN} 
THE LOVELY VENUS BEE (DOWN) 
TRAPS WHICH BLOOM PRO-

110 PRINT"FUSELY ACROSS THE (DOWN}FIEL 
D. (GRN) (REV}GOOD LUCKI?I(DOWN) 

115 FORL=lT02BB,NEXT 
120 PRINT"(WHT} (REV) (RIGHT) (PRESS FIRE BUT 

TON) (UP) 
13B GOSUB 5 , IFJl<>32 THEN 130 
150 C=30720,P=7680,N=36877,V=36878,B=36875 

, K=8248,HH=36874 
175 Kl=7735,H=24B,SC=B,S=B,Dl=0,D2=B,R=B 
19B REM PRINT FLOWERS 
2BB POKEQ, 191, PRINT" (CLEAR) " , FORL=BT043 
225 POKEP+L,42 
230 POKEP+L+C,INT(RND(l)*B) , NEXT 
305 POKEKl+Dl , 32,REM ERASE GUIDE BEE 
310 REM READ JOYSTICK 
312 Jl=NOTPEEK(37151)AND6B-«PEEK(JS)AND12 

8)=B) 
315 IFPEEK(JS)=119THEND~=Dl+1 , GOT0335 
320 IFJl=4THENDl=Dl - 22,GOTO 335 
325 IFJl=8THENDl=Dl+22 , GOTO 335 
330 IFJl=16THENDl=Dl-l 
335 IFKl+Dl>8185THENDl=450,REM PREVENT SCR 

EEN EXIT 

Two bees evade Velllls Bee/raps ill/he V IC·20 versioll of 
" Bee Trap. " 
106 COMPUTE! June 1983 

340 IFKl+Dl<7724ANDS>0THEN20B0,REM ENTER F 
LOWERS WITH BEE 

345 IFKl+Dl<7724THENDl=0 , POKEQ,110,FORL=lT 
02000 , NEXT,SC=SC- l,POKEQ , 191,REM -
ENTER 101/ 0 BEE 

350 IFD2<50ANDX<2THENXX=INT(RND(1)*351)+44 
: POKEKl+C+XX,X+12: POKEKl+XX, 88 

351 REM RANDOM TRAP PLACEMENT 
360 IFPEEK(Kl+Dl)=42THEND2=0,S=S+1,H=H-10, 

REM CATCH LOST BEE 
370 IFPEEK(Kl+Dl)=88THEN3000,REM GUIDE BEE 

IS ZAPPED 
380 POKEKl+Dl+C,8,POKEKl+Dl , 42,REM PRINT G 

UIDE BEE 
425 REM BUZZING SOUNDS 
440 IFH<130THENH=240 
450 POKEV,6-X/ 6,POKEB,160- X,POKEHH , H 
505 POKEK- D2 , 32,REM ERASE LOST BEE 
515 REM LOST BEE MOVEMENT 
520 X=INT(RND(1)*(H/ 5- 22» 
53B IFX<3THEND2=D2+22 
540 IFX=30RX=4THEND2=D2+1 
550 IFX=5THEND2=D2 - 1 
560 IFK-D2<7724THEND2=0,REM BEE FINDS FLOW 

ERS WITHOUT GUIDE 
570 IFPEEK(K-D2)=42ANDD2>62THEND2=0,S=S+1, 

H=H-10 , REM LOST BEE FINDS GUIDE B 
EE 

580 IFPEEK(K- D2)=88THEN1000,REM LOST BEE I 
S ZAPPED 

590 POKEK- D2+C , 14,POKEK- D2 , 42,REM PRINT LO 
ST BEE 

600 GOT0305 
1000 POKEQ , 42,FORL=lT010STEP.l,POKEV,10-L,P 

OKEN,200 - L*5,NEXT,POKEN , 0,D2=0 
1050 R=R+l,IFR=50THEN3000 
1075 IFR>40THENPOKEQ , 249,GOT0305 
1100 POKEQ,191 , GOT0305 
2B00 POKEQ,127,SC=SC+l,PRINT"(HOME}(02 

DOWN} (04 RIGHT) (RED}CREDIT"SC; 
2100 IFSC=lTHENPRINT"BEE",GOT02300 
2200 PRINT"BEES 
2300 FORL=lT075STEP.3,POKEB,175+L,NEXT,PRIN 

T"(UP) ",S=0, 
Dl=0, GOT01l00 

3000 POKEO,10,FORL=lTOIBSTEP.l,POKEV,15-L,P 
OKEB,200-L*5,NEXT,POKEB ,0,POKEHH , 
o 

3100 PRINT "(HOME} (02 DOWN) (RIGHT) (CYN}FINAL 
CREDIT"SC; 

3200 IFSC=ITHENPRINT"BEE" ,GOT03400 
3300 PRINT"BEES 
3400 PRINT"(DOWN) HI T (REV}S(OFF) TO STOP , -

PRESS FIREBUTTON TO REPLAY " 
3403 GET A$ 
3410 IF A$="S" THEN 35BB 
3415 GOSUB 5,IF Jl=32 THEN 150 
342B GOTO 3403 
35BB POKE 37154,255,POKE Q, 27,PRINT"(CLEAR} 

(BLU)" ,END 

Program 2: Ata ri Version 

105 DL=PEEK(560)+256'PEEK(561)+4 
l I B SCREEN=PEEK(BB)+256*PEEK(B9) 
120 GRAPHICS 2:SETCO LO R 2,O,O 
125 POKE 7 5 2,1 
13121 SETCOLOR 0,7,10:POSITION 3,4: P R I 

NT .6; " 8 E E{3 SPACES}T RAP" 
135 FOR 1 = 1 TO 3 : S QUND 0,0,0,0:SQ UN D 

1,0,0,0 : S QUN D 1 ,1 4 0,12,4 : SQUND 
1,4 5 , 12 ,4:FO R K=l TO 200 : NEXT K: 
NE XT I 



Four smart ways

to makeyourAtari 400/800,

TRS-80 COLOR,VIC-20 and Commodore64

much more intelligent.

The Color Accountant pays

for itself. This complete per

sonal financial package is

designed to make your money

easier to manage. Included are:

1. Checkbook Maintenance

2. ChartofAccounts

3 Check Search

4. Income/Expense Statement

5. Net Worth Statement

6. Color Graph Design Package

7. Home Budget Analysis

8. Color Payments Calendar

9-Mailing List

10. Decision Maker

This unique menu-driven pack

age requires less than one hour

data input per month. The Color

Accountant has over 60 pages

of documentation including

examples and step-by-step

instructions. TRS-80 COLOR

requires Ext. Basic and 16K for

cassette. 32K for diskette: Atari

400/800 requires 24K for cas

sette, 32K for diskette; VIC-20

requires 16K Expander. Now

available for Commodore 64.

574.95 cassette;

$79.95 diskette

The Tax Handler makes

April 15th just another day.

This is the perfect complement

to our Color Accountant. The Tax

Handler will help prepare your

tax returns and probably save

you money. Included are:

/. Form 1040 (Long Form)—filing

status, exemptions, income,

income adjustments, com

putation of tax, tax credits

and payments or balance/

refund due.

2 Schedule A (Itemized Deduc-

tions)~medical and dental

deductions, taxes, interest

expenses, contributions,

casualty/theft losses, miscel

laneous deductions and

summary.

3. Schedule G (Income Averag

ing)—base period income and
adjustments, computation of

averageable income and

computation of tax.

Additional schedules or altera

tions to the tax codes will be

available separately in our

monthly magnetic magazines.

Atari 400/800 requires 24K for

cassette. 32K for diskette. VIC-20

requires 16K Expander. Now

available for Commodore 64.

$34.95 cassette;

$3935 diskette

You'll love your computer

with The Magnetic Maga

zine. Our magnetic magazines
will entertain, inform, educate,

challenge and delight you. Each

issue contains 4 to 7 ready-to-

use quality programs, ali fully

listable. Every issue includes a

newsletter containing instruc

tions, tips on programming

techniques and a line-by-line

examination of the feature

program. And starting with issue

number 8, the first in a series of

tutorials on machine language

programming, Database I with a

new application every following

issue and a new utility in our

Utility-of-The-Month section. And

word processing is coming soon!

A full years subscription

consists of 10 issues—over 50

programs a year at a mere

fraction of their cost. Available

for TRS-80 COLOR Ext. Basic,

Atari 400/800; ail require 16K.

Back issues available.

One year subscription:

$50.00 cassette;

$75.00 diskette

Half year subscription:

$30.00 cassette;

$45.00 diskette

Sample issue:

$10.00 cassette;

$15.00 diskette

VIK VIDEO issue 1 available

for VIC-20; $12.95 cassette

The Learning Center

teaches and enlightens

children. Our exceptional

educational programs are class

room designed and tested. These

unique packages have been

invented to introduce 3 to 9 year

olds to the ease of computer

learning. Through the use of

basic concepts such as colors,

shapes, numbers and letters,

children understand counting,

math and language skills. Each

program is designed to develop

a specific skill, rewarding each

correct answer with music and a

happy face. Most are compatible

with our new Edumate Light

Pen $34.95-

Available for Atari 400/800.

VIC-20 and Commodore 64; ali

require 8K for cassette, 16K for

diskette. Also available for

Timex/Sinclair 1000 and Ti-99.

Please ask about programs

available and their prices

for P re-Schooi, Kindergar

ten and Grades 1 & 2.

Prices range from $8.95

for a single cassette to

$79.95 for a complete set

on diskette.

Order now! See your local dealer or order direct. New catalog $2.00. Visa and MasterCard accepted-

please add S2.00 for postage and handling.

Call toll free!

1-800-334-SOFT
DEALER INQUIRIES INVITED

0

programmer'!
*• \& a division of FUTURE HO'a division ofFUTURE HOUSE — dept. c

p.o. box 3470, chapel lull, north Carolina 27514, 919-967-0861

Four.smart ways 
to make your Atari 400/S00, 

TRS-SO COLOR, VIC-20 and Commodore 64 
much more intelligent. 

1 234 
The Color Accountant pays 
for itseH. This complete per­
sonal financial package is 
designed to make your money 
easier to manage. Included are: 

1. Checkbook Maintenance 
2. Chart of Accounts 
3. Check Search 
4. Income/Expense Statement 
5. Net Worth Statement 
6. Color Graph Design Package 
7. Home Budget Analysis 
8. Color Payments Calendar 
9. Mailing List 

10. Decision Maker 
This unique menu-driven pack­
age requires less than one hour 
data input per month. The Color 
Accountant has over 60 pages 
of documentation including 
examples and step-by-step 
instructions. TRS-ID COLOR 
requires Ext. Basic and 16K for 
cassette. 32K for diskette; Atari 
400/800 requires 24K for cas­
sette, 32K for diskette; VIC-2Q 
requires 16K Expander. Now 
available for Commodore 64. 

574.95 cassette; 
579.95 diskette 

The Tax Handler makes 
April 15th just another day, 
This is the perfecl complement 
to our Color Accountant. The Tax 
Handler will help prepare your 
tax returns and probably save 
you money. Included are: 
1. Form 1040 (Long Formi-filing 

status, exemptions, income, -
income adjustments, com­
putation of tax, tax credits 
and payments or balance/ 
refund due. 

2. Schedule A (Itemized Deduc­
tions)-medical and dental 
deductions. taxes, interest 
expenses, contributions, 
casualty/ theft losses, miscel­
laneous deductions and 
summary: 

3. Schedule G (Income Averag­
ing)-base period income and 
adjustments. computation of 
averageable income ·and 
computation of tax. 

Additional schedules or altera­
tions to the tax codes will be 
available separately in our 
monthly magnetic magazines. 
Atari 400/800 requires 24K for 
cassette, 32K for diskette. VIC-20 
requires 16K Expander. Now 
available for Commodore 64. 

534.95 cassette; 
539.95 diskette 

You'lIlove your computer 
with The Magnetic Maga­
zine. Our magnetic magazines 
will entertain, inform, educate, 
challenge and delight you. Each 
issue contains 4 to 7 ready-1o­
use quality programs, all fully 
listable. Every issue includes a . 
newsletter containing instruc­
tions, tips on programming 
techniques and a line-by-line 
examination of the feature 
pr'ogram. And starfing with issue 
number 8, the first in a series of 
tutorials on machine language 
programming, Database I with a 
new application every following 
issue and a new uti lity in our 
Utility-of-The-Month section. And 
word processing is coming soon' 

A full year's subscription 
consists of 10 issues-over 50 
programs a year at a mere 
fraction of their cost. Available 
for TRS-1l0 COLOR Ext. Basic, 
Atari 400/800; all require 16K. 
Back issues available. 

One year subscription: 
$50.00 cassette; 
$75.00 diskette 
HaH year subscription: 
530.00 cassette; 
$45.00 diskette 
Sample issue: 
510.00 cassette; 
$15.00 diskette 
VlK VIDEO issue I available 
for VlC-2D: $12.95 cassette 

The Learning Center 
teaches and enlightens 
children. Our exceptional 
educational programs are class­
room designed and tested. These 
unique packages have been 
invented to introduce 3 to 9 year 
·olds to the ease of computer 
learn ing. Through the use of 
basic concepts such as colors, 
shapes, numbers and letters, 
children understand counting, 
math and language skills. Each 
program is designed to develop 
a specific skill, rewarding each 
correcl answer with music and a 
happy·face. Most are compatible 
with our new Edumate Light 
Pen $34.95. 

Available for Atari 400/800, 
VIC-20 and Commodore 64; all 
require 8K for cassette, 16K for 
diskette. Also available for 
Timex l Sinclair 1000 and TI-99. 

Please ask about programs 
available and their prices 
for Pre-School. Kindergar-

. ten and Grades 1 & 2-
Prices range from $8.95 
for a single cassette to 
'579.95 for a complete set 
on diskette. 

Order now' See your local dealer or order direct. New catalog 52.00. Visa and MasterCard accepted­
please add $2.00 for postage and handling. 

Call toll free' 

-,1~SOO-334-S0r' 
. - ' . DEALER INQUIRIES INVITED 

prog~~~~ 
p.o, box 3470, chapel hill, north carolina 27514, 919-96 7-0861 
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312
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PRINT "C3 SPACES}- PLUG JOYSTICK

INTO JACK #1 -":FOR 1=1 TO 950:

NEXT IbSOUND 0,0,0,0:SOUND 1,0,0

,0:GRAPHICS 0

PRINT :? :PRINT "<4 SPACES>YOU A

RE A GUIDE BEE COMMISSIONED":?

PRINT "BY THE QUEEN BEE TO TAKE

LOST BEES'1:?

PRINT "SAFELY TO THE FLOWER BED.

YOU WILL": ?

PRINT "GET CREDIT FOR ONLY 1 BEE

AT A TIME.":?

? "BEWARE THE VICIOUS VENUS BEE

TRAPS":?

PRINT "WHICH BLDOM PROFUSELY ACR

OSS THE"

? :PRINT "FIELD!"

POSITION 14,17:PRINT

POKE 752

POSITION

1

2, 0:PRINT "

.' TO START"

THEN 240

PRESS THE

IF STRIG(0><>0

K=SCREEN+1074:K1=SCREEN+100:H=24

0: SC= 0: S=0:D1=0:D2=0:R=0

GRAPHICS 0:SETCOLOR 4,l,12:SETC0

LOR 2,2,11

POKE 7 52,l:P0SITIDN 0,0:FOR 1=1

TO 20: PR INT CHR*i123) ;CHR* <32> ; :

NEXT I

FOR 1=2 TO 24:POKE DL+I,4:NEXT I

:POKE DL-1,4+64

POSITION 0,1:FOR J=l TO 20:PRI NT

CHR*<124);CHR*(0);:NEXT J : REM P

RINT FLOWER BED

POKE Kl+Dl,0:REM ERASE BUIDE BEE

REM READ JOYSTICK

IF STICK(0)<>15 THEN POKE 77,0

IF STICK(0)=7 THEN D1=D1+1:GOTD

335

IF STICK <0> = 14 THEN Dl=Dl-4 0:GOT

O 335

IF STICK<0)=13 THEN Di=Dl+40:GOT

O 335

IF STICK<0)=11 THEN D1=D1-1

IF Kl+Dl>SCREEN+959 THEN Dl=Dl-4

0:REM PREVENT SCREEN EXIT

IF K1+DKSCREEN + B0 AND S>0 THEN

2000:REM ENTERS FLOWERS W/ BEE

IF Kl+DKSCREEN + 80 THEN D1=0:SET

COLOR 4,9,12:F0R 1=1 TO 300:NEXT

I :SC = SC-1 :SETCOLOR 4,1,12:REM E

NTER W/O BEE

IF D2<90 AND X<2 THEN XX=INT(RND

<1>*680)+80:POKE K1+XX,2S:REM RA

NDOM TRAP PLACEMENT

IF PEEK<K1+D1>=3 THEN D2=0:S=S+1

:H=H-10:REM CATCH LOST BEE

IF PEEK<K1+D1)=28 THEN 2900:REM

GUIDE BEE IS ZAPPED

POKE KI+D1,32:REM PRINT GUIDE BE

E

REM BUZZING SOUNDS

IF H<130 THEN H=240

SOUND 0,140,12,4:S0UND i,H,12,4l

SOUND 2,45,12,2

POKE K-D2,0:REM ERASE LOST BEE

REM LOST BEE MOVEMENT

X=INT (RND <l)*(H/5-22>>

IF X<3 THEN D2=D2+4»

IF X=3 DR X=4 THEN D2=D2+1

IF X=5 THEN D2=D2-1

IF K-D2<SCREEN+80 THEN D2=0:REM

BEE FINDS FLOWERS W/O GUIDE

570 IF PEEK(K-D2>=3 AND D2>120 THEN

D2=0:S=S+1:H=H-10:REM LOST BEE F

INDS GUIDE BEE

5S0 IF PEEK(K-D2)=28 THEN 1000:REM L

OST BEE IS ZAPPED

590 POKE K-D2,3:REM PRINT LOST BEE

600 GOTO 305

1000 SETCOLOR 4,4,12:F0R 1=50 TD 150

:BOUND 3,I,10,4:NEXT I:SOUND 3,

0,0,0

1050 D2=0:R=R+1:IF R=50 THEN 2900

1060 FOR 1=1 TD 200:NEXT I

1100 SETCOLOR 4, 1 , 12:GOTO 305

2000 SETCOLOR 4,4,12:SETCOLOR 2,2,6:

SC=SC+1:POKE DL+3,2

2050 FOR 1=0 TO 70:SOUND 1,I,10,4:NE

XT I:FOR 1 = 0 TO 30:NEXT I :SOUND

1,0,0,0

2100 POSITION 12,2:PRINT

SC;:IF SC=1 THEN PRINT

GOTO 2300

2200 PRINT "■3M=g»"

2300 FOR L=l TO 500:NEXT L:FQR L=5 T

O 27:P0SITI0N L,2:PRINT ■ ":NEX

T L:POKE DL+3,4

2310 S=0:D1=0:SETCOLOR 2,2,10:GOTO 1

100:REM SCORE SOUND

2900 SOUND 0,0,0,0:SOUND 1,0,0,0:SOU

ND 2,0,0,0

3000 SETCOLOR 4,7,12:SETC0L0R 2,2,8:

FOR 1=100 TO 255:SOUND 1,1,10,4

:NEXT I:SOUND l,25,2,4:F0R 1=0

TO 30:NEXT I

3100 SOUND 1,0,0,0:FOR 1=3 TO 4:POKE

DL+I,2:NEXT I

3200 POSITION 9,2:PR INT

SHSSSM

3300

3400

3420

3425

3430

|";SC;iIF SC=1 THEN PRINT "ML

:GOTO 3400

PRINT "Mild*=m"

HIT E TO SPOKE 764,255:PRINT

TOP/FIREBUTTON TO REPLAY"

IF STRIG<0>=0 THEN 245

IF PEEK(764)=47 THEN POKE 764,2

55:GRAPHICS 0:END

GOTO 3420

The Atari version of "Bee Trap" uses multicolored characters

for the flowers (top), bees (center and lower right), and the

bee traps.

108 COMPUTE! June1983

140 PRINT "{3 SPACES}- PLUG JOYSTICK 
INTO JACK *1 -".FOR 1=1 TO 950. 

NEXT I:SOUND 0,i2J,0,0:SQUND 1,O,O 
,0.GRAPHICS 0 

150 PRINT .? .PRINT "(4 SPACES}YOU A 
RE A GUIDE BEE COMMISSIONED".? 

160 PRINT "BY THE QUEEN BEE TO TAKE 
LOST BEES": ? 

170 PRINT "SAFELY TO THE FLOWER BED. 
YOU WILL":? 

lB0 PRINT "GET CREDIT FOR ONLY 1 BEE 
AT A TIME.":? 

190 ? "BEWARE THE VICIOUS VENUS BEE 
TRAPS": ? 

200 PRINT "WHICH BLOOM PROFUSELY ACR 
OSS THE" 

210? :PRINT "FIELD!" 
220 POSITION 14,17:PRINT .. ~~! 

I I , " 

225 POKE 752,1 
230 POSITION 2,20.PRINT" PRESS THE 

GifilE "' ..... , TO START" 
240 IF STRIG ( 0) (> 0 THEN 240 
245 K=SCREEN+1074.Kl=SCREEN+100.H=24 

0.SC=0.S=0.Dl=0.D2=0.R=0 
248 GRAPHICS 0:SETCOLOR 4,1,12:SETCO 

LOR 2,2,11 
250 POKE 752,1:POSITION 0,0:FOR 1=1 

TO 20:PRINT CHRS(123 ); CHRS(32);: 
NEXT I 

255 FOR 1=2 TO 24.POKE DL+I,4.NEXT I 
: POKE DL - l, 4+64 

260 POSITION 0,I.FOR J=l TO 20.PRINT 
CHR$(124);CHR$10);.NEXT J.REM P 

RINT FLOWER BED 
305 POKE Kl+Dl,0.REM ERASE GUIDE BEE 
310 REM READ JOYSTICK 
312 IF STICK(0)<> 15 THEN POKE 77,0 
315 IF STICK(0)=7 THEN Dl=Dl+l.GOTO 

335 
320 IF STICK(0)=14 THEN Dl=Dl-40.GOT 

o 335 

325 IF STICK(0) = 13 THEN Dl=Dl+40.GOT 
o 335 

33 0 IF STICK(0)=11 THEN Dl=Dl-l 
335 IF Kl+Dl >SCREEN+959 THEN Dl=DI-4 

0.REM PREVENT SCREEN E«IT 
340 IF Kl+Dl(SCREEN+80 AND S >0 THEN 

2000.REM ENTERS FLOWERS WI BEE 
3 45 IF Kl+Dl <SCREEN+80 THEN Dl=0.SET 

COLOR 4,9,12:FOR 1 = 1 TO 300 :NEXT 
I: SC=SC-l : SETCOLOR 4, 1, 12: REM E 

NTER WI O BEE 
350 IF D2<90 AND X< 2 THEN XX=INTIRND 

(1)'680)+80.POKE Kl+XX,28.REM RA 
NDOM TRAP PLACEMENT 

3 60 IF PEE KIK 1+Dl)=3 THEN D2=0.S=S+1 
.H = H-10.RE M CATCH LOST BEE 

370 IF PEEK(Kl+Dl)=28 THEN 2900 :REM 
GUIDE BEE IS ZAPPEO 

380 POKE Kl +Dl,32.REM PRINT GUIDE BE 
E 

425 REM BUZZING SOUNDS 
440 IF H( 130 THEN H=2 40 
450 SOUND 0,140, 12,4:SDUNO 1,H,12,4: 

SOUND 2, 45,1 2,2 
505 PO KE K-D2,0 .REM ERASE LOST BEE 
515 REM LOST BEE MOVEMENT 
520 X=I NT (R ND(1 )'(H/5-22 » 
5 3~ IF X<3 THEN D2 ~ D2+4~ 
540 IF X=3 OR X=4 THEN D2=D2+1 
550 IF X=5 THEN D2=D2-1 
560 IF K-D2 <SCREEN+80 THEN D2-0.REM 

108 COMPUTE! June1983 

BEE FINDS FLOWERS WIO GUIDE 
570 IF PEEK(K - D2)=3 AND D2 > 120 THEN 

D2=0.S=S+I.H=H-10.REM LOST BEE F 
INDS GUIDE BEE 

580 IF PEEK(K-D2)=2B THEN 1000.REM L 
OST BEE IS ZAPPED 

590 POKE K-D2,3.REM PRINT LOST BEE 
600 GO TO 305 
1000 SETCOLOR 4,4,12.FOR 1=50 TO 150 

:SOUND 3, I, 10,4:NEXT I:SDUND 3, 
O,O,0 

1050 D2=0.R=R+l.IF R=50 THEN 2900 
1060 FOR 1=1 TO 200.NEXT I 
1100 SETCOLOR 4,1,12.GOTO 305 
2000 SETCOLOR 4,4,12:SETCOLOR 2,2,6: 

SC=SC+l:POKE DL+ 3, 2 
2050 FOR 1=O TO 70:S0UND I,I,10,4:NE 

XT I.FOR 1=0 TO 30.NEXT I.SOUND 
1,O,O,O 

2100 POSITION 12,2:PRINT "MM-UU ••• "; 

SC; : IF SC= 1 THEN PR I NT .. _;13.": 
GOTO 2300 

22 ° ° P R I NT " •• Il''It#!l]ii4'''~''.· 
2300 FOR L=l TO 500.NEXT L.FOR L=5 T 

o 27:POSITION L,2:PRINT " ":NEX 
T L:POKE OL+3,4 

2310 S =0 .Dl=0.SETCOLOR 2,2,10.GOTO 1 
100.REM SCORE SOUND 

2900 SOUND 0,0,0,0:S0UND 1,0 , 0,0:S0U 
NO 2,O,O,0 

3000 SETCOLOR 4,7,12:SETCOLOR 2,2,8: 
FOR 1=100 TO 255: SOUND 1, 1,10,4 
:NEXT I:SOUND 1,25,2,4:FOR 1=0 
TO 30.NEXT I 

3100 SOUNO 1,0,0,0.FOR 1=3 TO 4.POKE 
OL+I,2:NEXT 1 

3200 POS 1 T I ON 9,2: PR I NT If _ •• :II1W"-J#lu: 
~";SC;.IF SC=l THEN PRINT "~ 
~".GOTO 3400 

3300 PRINT "_;13~-W" 

3400 POKE 764,255.PRINT " HIT ~ TO S 
TOP/FIREBUTTON TO REPLAY" 

3420 IF STRIG(0)~0 THEN 245 
3425 IF PEEK(764)=47 THEN POKE 764,2 

55. GRAPHICS 0.ENO 
34 3 0 GOTO 3420 
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The Afnri versioll of "Bee Trap" II ses 1111lllicolored characters 
fo r Ille flowers (lop), bees (eellier nlldlower riglll), nlldille 
bee Imps. 



Compare the Choices on Atari Software PR0GRM1/T0M

SAVE THE

SEVEN SEAS
from Thorn EMI
Remove deadly nuclear waste from the seabed!

Noxious rays turn harmless sea creatures to

fearsome monsters in isotope induced agony.

One or two players dodge the mutatBd monsters

and pilot thB ship through polluted waters to

locate and retreive canisters. Take care, you're

followed by radiation hungry octopuses!

ROM Cartridge, $49.95

NEVER BEFORE!

ZAXXON
From DataSoft

The official Zaxxon, now for home use, combines

3 dimensional effects, unique color graphics and

realistic sound effects. Arcade action while you

maneuver your ship through a battlefield of enemy

missiles, tanks and planes to meet your match in

thB dBadly Zaxxon Robot armed with a lethal hom

ing device.

16K Tape or Disk, $39.95

SEA

DRAGON
By Westmoreland & Gilman from

Adventure

Underwater adventure is yours as you command

a nuclear sub armed with deadly missiles and tor

pedoes. Guide it carefully through sea mines and

underwater mountains; watch out for depth

charges being lired by overhead ships ... and

don't run out of air! Scrolling sea bottom for added

excitement.

32K Disk, $34^S $29.71

SALE 15% OFF

TIL JUNE 30

ORC ATTACK
From Thorn EMI

Save the castle from the ORC siege. Ore archers

direct a hail of crossbow bolts as they scale the

walls but you pelt them with rocks and counter

the gruesome attack with your trusty broadsword.

Realistic animation and fast action make this

lively combat game unique and visually

entertaining.

ROM Cartridge, $49.95

Never before have there been

COLOR DISKS! Never before

have we advertised blank

DISKS! But these are so

special...

INTRODUCING

COLOR

DISKETTES

Bright and bold! Premium quality mini diskettes in

5 brilliant colors: red, orange, yellow, blue, green.

Single sided, soft sectored, double density with

hub rings. Use them just for beauty or to color

code your programs and data!

Box of 10—all one color or

Box of 10—2 each color

$34.50 Box

REAR GUARD
By Neil Larimer from Adventure Int.
A space battle between your cruiser and wave-

after-wave of enemy ships. You can destroy them

with your energy darts or you can ram them—as

long as your shields are intact. The action takes

place on a continuous horizontal landscape. You

control the altitude and speBd of your craft as you

pursue the enemy. Skill level 1 is exciting, and

there are four more levels available.

16K Tape, $4*95 $16.96

24K Disk, S2*$5 $21.21

SALE 15% OFF TIL JUNE 30

KIDS AND THE ATARI
From Reston

Softcover book, $19.95

MAPPING THE ATARI
From Compute!

Softcover book $14.95

GAMES FOR THE ATARI
By Elcomp

Softcover book, $7.95

DELTA

DRAWING
By ComputerAccess Corporation

From Spinnaker Software
Children create stunning graphics! Kids learn

programming and create colorful drawings on

screen using single keystroke commands to con

trol the Delta cursor. Drawings are stored as

programs and can be used to create complex

pictures, patterns and designs. Save drawings on

disk or graphics printer. Simple and easy to pro

duce computer graphics for ages 4 to 14. You

don't have to read, write, or even know English!

48K Disk, $59.95

LANGUAGE

TEACHER
By Cindy andAndrew Bartorillo from

Acorn

Learn the basics of a foreign language. LAN

GUAGE TEACHEH offers hundreds of word com

binations, verb conjugations and phrases. There

is an option for having multiple-choice answers

and for being retested on missed items. Full

printer capability and a great deal ol "human en

gineering" further enhance the programs.

Teachers will appreciate the ample documenta

tion and the ability to get printouts of quizzes. Cur

rently available languages are: French, Spanish,

Italian and German.

32K Disk, $29.95

for each program.

BUG OFF
By Sparky Starks

From Adventure International
This is one game that will bug you! Wacky

arcade-style machine language game for one or

two players. Your garden has fallen into a Florida

sinkhole where weird forces have mutated a bevy

of bugs into a contingent of killers. Control the

seven types of bugs using DDT on the pesky

pests! You'll enjoy Ihese bugs in your computer!

Graphics oriented, real-time aclion with great

sound.

16KTapeor32KDisk,539r9S" $25.46

SALE 15% OFF TIL JUNE 30

Over 2500 Programs for TRS-80,

For Information Call

202-363-9797

Visit our other stores:

829 Bethel Rd., Columbus OH

Seven Corners Center, Falls Church, VA

W. Bell Plaza. 6600 Security Blvd.. Baltimore. MD

White Flint Mall. Rockville Pike. Rockville. Md.

ATARI 400/800, APPLE, IBM & VIC 20.

IT.M.TH€

PftOGftflm /TOR€
Coming Soon to Boston,

Philadelphia and Pittsburgh.

To Order Call Toll-Free

800-424-2738

MAIL ORDERS: Send check or MO. for total pur

chase price, plus $2.00 postage & handling. D.C., MD: &

VA.: add sales tax. Charge cards: Include all embossed in

formation.

© 1982 The Program Store. Inc

THE PROGRAM STORE • Dept. 10-06-3 • Box 9582 ■ 4200 Wisconsin Ave., N.W., Washington, D.C. 20016

Item Tape/Disk/Book Price $2.00Postage

Total

D CHECK

D MASTERCARD

Computer ,

Name_.

__ Address.

□ VISA City

Card#_

State. Zip.

Exp-

Compare the Choices on Alari Software 

SAVE THE 
SEVEN SEAS 
From Thorn EMI 
Remove deadly nuclear waste from the seabed! 
Noxious rays lum harmless sea creatures to 
fearsome monsters in isotope induced agony. 
One or two players dodge the mutated monsters 
and pilot the ship through polluted walers to 
locale and retreive canisters. Take care, you're 
followed by radiation hungry octopuses! 

ROM Cartridge, $49.95 

ZAXXON 
From DataSoft 
The official Zauon, now for home use, combines 
3 dimensional effects, unique color graphics and 
realistic sound effects. Arcade action while you 
maneuver your ship through a battlefield of enemy 
missiles, tanks and planes to meet your match in 
the deadly Zaxxon Robot armed with a lethal hom­
ing device, 

~~=:"'~"'Ej 
By Westmoreland & Gilman from 
Adventure 
Underwater adventure is yours as you command 
a nuclear sub armed with deadly missiles and tor­
pedoes. Guide it carefully through sea mines and 
underwater mountains ; watch out for depth 
charges being fired by overhead ships ", and 
don't run out of air! Scrolling sea bottom for added 

excitement. S,,\.~\ 
32K Disk,.$34:9S $29.71 ..... lo 
SALE 15% OFF 
TtL JUNE 30 

ORCAnACK 
From Thorn EMI 
Save the castle from the ORC siege. Ore archers 
direct a hail of crossbow bolts as they scale the 
walls but you pelt them with rocks and counter 
the gruesome attack with your trusty broadsword. 
Realistic animation and fast action make this 
lively combat game unique and visuaUy 
entertaining. 

ROM C.'1ricla~. 

For Information Call 
202-363-9797 
Visit our other stores: 
829 Bethel Rd ., Columbus OH 
Seven Corners Center. Fells Church, VA 
W. Bell Plaza , 8600 Security Blvd .. Baltimore. MD 
White Flint Mall, Rockville Pike. Rockville. Md. 

Never before have there been 
COLOR DISKS! Never before 
have we advertised blank 
DISKS! But these are so 
special . . . 

INTRODUCING 

COLOR ~.,: 
DISKmES ·i···· : ••• 

~. " 

Bright and bold! Premium quality mini diskettes in 
5 brilliant colors: red, orange, yellow, blue, green. 
Single sided, soft sectored, double density with 
hub rings. Use them just for beauty or to color 
code your programs and data! 

Box of 10-all one color or 
Box of 10-2 each color 
$34.50 Box 

REAR GUARD 
By Neil larimer from Adventure Int. 
A space battle between your cruiser and wave­
after-wave of enemy ships, You can destroy them 
with your energy darts or you can ram them-as 
long as your shields are intaC!. The action takes 
place on a continuous horizontal landscape. You 
control the altitude and speed of your craft as you 
pursue the enemy. Skill level 1 Is excit ing, and 
there are four more levels available, _ A.l,£! 
16K Tape, ~ $16.96 ~ 
24K Disk, .$24:9S' $21.21 
SALE 15% OFF TIL JUNE 30 

KIDS AND THE ATARI 
From Reston 
Softcover book, $19.95 

MAPPING THE ATARI 
From Compute! 
Softcover book $14.95 

GAMES FOR THE ATARI 
ByElcomp 
Softcover 

-~ ....... .;,., 

DELTA 
DRAWING 
By Computer Access Corporation 
From Spinnaker Software 
Children create stunning graphics! Kids learn 
programming and create colorful drawings on 
screen using single keystroke commands to con­
trol the Oel18 cursor. Drawings are stored as 
programs and can be used to create complex 
pictures, panerns and designs. Save drawings on 
disk or graphics printer. Simple and easy to pr0-
duce computer graphics for ages 4 to 14, You 
don't have to read, write, or even know Englishl 

48K Disk, $59.95 

LANGUAGE 
TEACHER 

~ 
~ 

By Cindy and Andrew Bar/orillo from 
Acorn 
learn the basics of a foreign language, LAN­
GUAGE TEACHER offers hundreds of word com­
binations, verb conjugations and phrases. There 
is an option for having multiple-choice answers 
and for being retested on missed items. Full 
printer capability and a great deal of Mhuman en­
g ineering" further enhance the programs. 
Teachers will appreciate the ample documenta­
tion and the ability to get printouts of quizzes. Cur­
renlly available languages are: French, Spanish. 
Italian and German. 

32K Disk,$29.95 ~ 
for each program, • __ 

BUG OFF ~$' ". ,: ; 
By Sparky storks ~'f" 
From Adventure International 
This is one game that will bug youl Wacky 
arcade-style machine language game for one or 
two players. Your garden has fallen into a Florida 
sinkhole where weird forces have mutated a bevy 
of bugs into a contingent of killers. Control the 
seven types of bugs using DDT on the pesky 
pests! You'll enjoy these bugs in your computerl 
Graphics oriented, real-time action with great 
sound. 

16KTapeor 32KDisk,.$29:95' $25.46 
SALE 15% OFF TIL JUNE 30 

To Order Call Toll-Free 
800-424-2738 

Coming Soon to Boston, 

Philadelphia and Pittsburgh. 

MAIL ORDERS I Send check or M.O. for total pur­
chan price, plus $2 .00 postage & handling . D,C., MD: & 
VA.: add sales tax. Charge cards : Include all embossed in-
formation , ~ ~ 
© 1982 The Program Store, Inc. ~ ~ 

r-----------------------------------------r------------I THE PROGRAM STORE· Dept. 10·06·3 • Box 9582· 4200 Wisconsin Ave .• N.W .• washington. D.C. 20016 1 
: Item Tape/Disk/Book Price Poslage $2 .00 Name. I 
I Total Address I 

I
I 0 CHECK 0 VISA City State Zip :1 
-----________ 0 MASTERCARD Card # Exp __ _ 

Computer I -------------------------------------------------------! 



Program 3: Color Computer Version
100 CLS

110 PRINTS)232,"E S m<Z SPACES>D E E
ES"

120 PRINTS389,"PLUG IN RIGHT JOYSTI
CK"

130 SOUND 1.30:FOR 1=1 TO 500
140 NEXTI

150 CLS

160 PRINT:PRINT"<:3 SPACES>YOU ARE A
GUIDE BEE COMMIS-"

170 PRINT-SIONED BY THE QUEEN BEE T
O TAKE"

180 PRINT"LOST BEES SAFELY TO THE F
LOWER"

190 PRINT"BED. YOU WILL GET CREDIT
FOR"

200 PRINT'-ONLY ONE BEE AT A TIME B
EWARE"

210 PRINT"THE VICIOUS VENUS BEE TRA
PS11

220 PRINT"WHICH BLOOM PROFUSELY ACR
OSS"

230 PRINT"THE FIELD."

240 PRINT3362,"GOOD LUCK••!"
250 FOR 1=1 TO 300:NEXT I

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

GOSUB 600:IF FIRE=0 THEN 270
CLS:E=0

Kl=l104:P=1024:SC=0:S=0:D1=0:D2
=0:R=0:H=240:K=1503+RND<32)

REM PRINT FLOWERS

FOR 1=1 TO 32:C=128+16«RND<7>+6
:PRINT CHR*<C>;:NEXT I

FOR 1=1 TO 32:PRINT"A";:NEXT I

E=E+1:POKE K1+D1,96:REM ERASE G
UIDE BEE

H1=JOYSTK(0):V=JOYSTK(1):REM RE
AD RIGHT JOYSTICK

IF H1=OH AND V=OV THEN 370

SOUND 1,1

IF H1=0 THEN D1=D1-1:GOTO 4 10

IF Hl=63 THEN D1=D1+1:GOTO 410

IF V=0 THEN Dl=Dl-32:GOTO 410

IF V=63 THEN Dl=Dl+32

OH=H1:OV=V:IF K1+D1>1535 THEN D

1=D1-32:REM PREVENT SCREEN EXIT

IF K1+DK1088 AND S>0 THEN 680:

REM ENTER FLOWERS WITH BEE

IF K1+DK1088 THEN D1=0:SC = SC-1

:SOUND 50,3:REM ENTER W/O BEE

IF D2<70 AND X<2 THEN XX=RND(30

4>+64:POKE K1+XX,126:REM RANDDM

TRAP PLACEMENT

IFPEEK(K1+D1)=64THEN D2=0:S=S+1

:H=H-10:E=-30:REM CATCH LOST BE

E

IF PEEK(Kl+Dl)=126 THEN 760:REM

GUIDE BEE IS ZAPPED

POKE Kl+Dl,99:REM PRINT GUIDE B

EE

IF H<130 THEN H=240

POKE K-D2,96:REM ERASE LOST BEE

REM LOST BEE MOVEMENT

X=RND(H/5-23)

IF X<3 AND E>5 THEN D2=D2+32

IF X=3 OR X=4 THEN D2=D2+1

IF X=5 THEN D2=D2-1

IFK-D2<10B8 THEN D2=0:K=RND(32)

+1503:REM BEE FINDS FLOWERS W/O

UT GUIDE

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

790

800

810

820

830

IF PEEK(K-D2>=99 AND D2>90 THEN

D2=0:S=S+1:H=H-10:E=-35:REM LO
ST BEE FINDS GUIDE BEE

IF PEEK(K-D2)=126 THEN 630:REM
LOST BEE IS ZAPPED

IF E>5 AND S =0 THEN POKE K-D2,6

4:REM PRINT LOST BEE

GOTO 330

REM JOYSTICK FIRE BUTTON ROUTIN
E

Z=PEEK(652S0):FIRE=(Z=126>0R<Z=
254)

RETURN

REM LOST BEE ZAPPED

D2=0:E=-5

R=R+1:IF R=50 THEN 760

SOUND 50,5:K=1503+RND(32)

GOTO 330

REM GUIDE SUCCESSFULLY CARRIES

LOST BEE INTO FLOWER BED

SC=SC+l:E=-2

FOR 1=130 TO 190 STEP 5:S0UND I

, 1 :NEXT I

PRINT372, " HSEfGSSi ";SC;

IF SC=1 THEN PRINT" Qiai":60T0 7

40

PRINT" UTdU--r'

FOR 1=1 TO 500:NEXTI:PRINT370,"

C24 SPACES>"

S=0:D1=0:D2=0:K=1503+RND<32):GO
TO 330

FOR 1=190 TO 110 STEP -5:S0UND

I T 1:NEXT I

PRINTS)68," laH:r:ll t*i;^^*i " ; SC;

IF SC=1 THEN PRINT" IHMa" : GOTO 8

10

PRINT" I =!=<*■-!"

FOR 1=1 TO 200:NEXT I

PRINT3101 , "PLAY AGAIN <K OR rZ> "

J

INPUT A*:IF A*="Y" THEN 280

CLS:END

'Bee Trap," TRS-SO Color Computer version.

COMPUTE!
The Resource,

110 COMPUTE! June 1983

Program 3: Color Computer Version 
100 CLS 
lIe PRINT@2 32, "~ ~ @(3 SPACES}O ~ ~ 

~" 

120 PRINT@389,"PLUG IN RIGHT JOYSTI 
CK" 

130 SOUND 1 ,30 :FOR 1=1 TO 500 
140 NEXTI 
150 CLS 
160 PRINT:PRINT"{ 3 SPACES }Y OU ARE A 

GUIDE BEE COMMIS -" 
170 PRINT"SIONED BY THE QUEEN BEE T 

0 TA KE" 
180 PRINT"LOST BEES SAFEL Y TO THE F 

LOWER" 
190 PRINT"BED. YOU WILL GET CREDIT 

FOR" 
PRINT"ONLY ONE BEE AT A TIME. B 
EWARE " 

210 PRINT"THE VICIOUS VENUS BEE TRA 
PS" 

220 PRINT"WHICH BLOOM PROFUSELY ACR 
055" 

230 PRINT"THE FIELD." 
240 PRINT@3b2,"GOOD LUCK!!!" 
250 FOR 1=1 TO 300:NEXT I 
260 PRINT@451, "PRESS ~ 1.lnilli: TO 

BEGIN" 
270 GOSUB 600:IF FIRE=0 THEN 270 
280 CLS:E=0 
290 Kl=1104:P=1024:SC=0:S=0:Dl=0:D2 

=0:R=0:H=240:K=1503+RND(32) 
300 REM PRINT FLOWERS 
310 FOR 1=1 TO 32:C 2 128+16'RND(7)+6 

:PRINT CHR$(C) ; :NEXT I 
320 FOR 1=1 TO 32:PRINT"~";:NEXT I 
330 E=E+l : POKE KI+Dl,96:REM ERASE G 

UIDE BEE 
340 Hl=JOYSTK(0):V=JOYST K (1) : REM RE 

AD RIGHT JOYSTICK 
350 IF Hl=OH AND V=OV THEN 370 
3 60 SOUND 1,1 
370 IF Hl=0 THEN DI=Dl - l:GOTO 410 
380 IF Hl=63 THEN Dl=Dl + l:GOTO 410 
390 IF V=0 THEN Dl=Dl- 32 :GOTO 410 
400 IF V=63 THEN Dl=Dl+32 
410 OH=Hl:0V=V:IF Kl+Dl>1535 THEN D 

1=Dl-32:REH PREVENT SCREEN EXIT 
420 IF Kl +Dl < 1088 AND 5 >0 THEN 680: 

430 

440 

450 

460 

470 

480 
490 
500 
510 
520 
530 
540 
550 

REM ENTER FLOWERS WITH BEE 

IF Kl+ Dl < 1088 THEN Dl=0:SC=SC-1 
:SOUND 50,3:REM ENTER WIO BEE 
IF D2 <70 AND X< 2 THEN XX=RND(30 
4)+b4:POKE Kl+ XX,126:RE M RANDOM 

TRAP PLACEMENT 
IFPEEK( K l+Dl)=64THEN 02= 0:5=5+1 
:H =H - 10:E=- 30 :REM CATC H LOST BE 
E 
IF PEEK(Kl+Dl)=126 THEN 760:REM 

GUIDE BEE IS ZAPPED 
POKE Kl+Dl,99:REM PRINT GUIDE B 
EE 
IF H< 1 30 THEN H= 240 
POKE K-D2,96:REM ERASE LOST BEE 
REM LOST BEE MOVEMENT 
X=RND(H/5-23) 
IF X< 3 AND E >5 THEN D2=D2+3 2 
IF X=3 OR X=4 THEN D2=D2+1 
IF X=5 THEN D2=D2 - 1 
IFK - D2 < 1088 THEN D2=0:K=RND(32) 
+1503 :REM BEE FINDS FLOWERS WI O 
UT GUIDE 

110 COMPUTE! June 1983 

560 IF PEEK(K - D2)=99 ANO 02 >90 T HEN 
D2=0 :S=5+ 1:H =H - 10 :E=-35:REM LO 

ST 8EE FINDS GUIDE BEE 
570 IF PEEK(K-D2)=126 THEN 630:REM 

LOST BEE IS ZAPPED 
580 IF E >5 AND 5=0 THEN POKE K- D2,6 

4:REM PRINT LOST BEE 
590 GO TO 330 
600 REM JOYSTICK FIRE BUTTON ROUTIN 

E 
610 Z=PEEK(652B0):FIRE=(Z=126)OR(Z= 

254) 
620 RETURN 
630 REM LOST BEE ZAPPED 
640 02=i2t:E= - 5 
650 R=R+l:IF R=50 THEN 760 
660 SOUND 50,5:K=1503+R ND(32) 
670 GOTO 330 
680 REM GUIDE SUCCESSFULLY CARRIES 

LOST BEE INTO FLOWER BED 
69121 SC =SC+i: E =-2 
70 0 FOR 1=1 30 TO 190 STEP 5:S0UND I 

,1:NEXT I 
71121 PRINT@72," 19-)3I .,'. n;sc; 
72f'1 IF SC=l THEN PRINT" ~":GOTO 7 

40 
730 PRINT" ~" 
740 FOR 1=1 TO 500:NEXTI:PRINT~70," 

{24 SPACES }" 
750 S=0:01=0:D2=0: K= 1503 +RND (32) :GO 

TO 330 
7 60 FOR 1=190 TO 110 STEP -5:S0UND 

1,1:NE XT I 
770 PRINT@68," liII.:!;!. , .. -,::11.,1, "; SC; 
780 IF SC=l THEN PRINT" illl!Il!":GOTO 8 

10 
790 PRINT" ~" 
800 FOR 1=1 TO 200:NEXT I 
810 PRINT@101,"PLAY AGAIN (~OR ~)" 

; 
820 INPUT A$:IF A$="Y" THEN 280 
830 CLS:END 

" Bee Trap," TRS·80 Color CO II/ pllter versioll . 

COMPUTE! 
The Resource. 



;i^o atari ^
"Computers For People"
FREE CATALOG!
With any order, or send

Si OOfrefundablewith

your lirsi order)

Over 1000 items

for your Atari...

Mosaic • Percortl

Brodeibund • APX

Roklan •Daiasofl

• Svnapse «AI

On-Line • Alan

Hayes •Eoson

Visicalc »More'

Make Royal Your ATARI® Source!
We handle Only Atari Compatible hardware and

software... So we know what works best! Sendfor our

complete catalog, Only $ I.OOfRt/undMe Wi your ordtri.

INTRODUCING.

"Capi.ZIP"

48KDISK

$49.95
The most user-friendly mail maintenance

program available! Here are afew ofthe

outstandingfeatures...

• New OS that offers (ewer 'crashed-

disks'-True ran'dom access-Store 500 lo

2000 names/addresses per disk.

• Works on single or double density.

• Automatic delete of duplicates.

• Print a disk directory.

• Official state abbreviations are built-in.

• Make back-up copies • Merge files

• Search files • Sort files

• Create sub-files • Print lables/file copy

Let ' 'Super Mailer'' speed your mail!

Protective

Dust Covers

For ATARI 400/410

800/810, Please specify.

$8.95

Smoke-gray Acrylic.

The very best way lo protect

your valuable software!

Specily

oiCa'i $29.95

I . hi AruM *citem

I ,J". iii-i, -.!■-.■.,>.-

i UK DilkcCllMttl

■om Royai Soilware

Excellent Graphics & Sound1

Your Atari"1 Source!

2160W 11th Si. -Eugene, OR 97402

Phone (503)683-5361
Mastercard— 1'iui — American Express

Bring thousands of dollars

worth of information home

lor only $14.95!

THE COMPLETE HANDBOOK OF

PERSONAL
COMPUTER
COMMUNICATIONS

"The best reason to buy a computer. Packed
with useful information—it's an absolute

must for computer owners everywhere."
— Gary G. Reibsamen, Vice-President of

NewsNet Inc.

Your passport to the electronic
universe—how to turn any personal com

puter or word processor into a communica
tion/information machine of incredible versa

tility and power, even without a knowledge of

programming. Here's just a sampling of what

you get—♦ How to select a modem and
communications software * How to send

electronic letters, telexes and MailGrams'"
♦ Money-saving techniques for using The
Source, Dow Jones News/Retrieval, DIALOG,

BRS and more * Get free software! Down

load thousands of programs * Get privi
leged information from $30,000 worth of
newsletters * Get discounts of 10% to 40%

by shopping on-line ♦ Trouble-shooter's
guide to problem-free communications

sfc Hundreds of free computer bulletin boards

(CBBS) * Access vast libraries (Library of
Congress, N.Y. Times, magazines, and
whole encyclopedias) * Get real-time com
puter games and tournaments * Electronic

banking, investment management, and then

barter # Get toll-free numbers, valuable

short-cut commands * Get on-line advice
from experienced users of your equipment.

Plus much more! In just two days you'll
see what this unique handbook can do for

you—but we'll give you two weeks to decide.
Send for your copy now, if you're not satis

fied return it in two weeks for a full refund.

Main Selection of The Small Computer Book Club
Alternate Book-of-the-Month Club/Science

Selection

Please re!urn this coupon lo your booksdlet tx Oirect !o:

St. Martin's Press
175 Fifth AvBnue. New Yort. N.Y 10010 Attn ML CO

Please send me. _copy(ies| ot The Complete Hand

book ot Personal Computer Communications W $14.95

paperback each Please add S' 50 per book lor postage

and handling. My check or money order is enclosed in !he

amouni o! $ .. I may examine Ihe book for two weeks
and. it no! 100% satisfied, I can return it lor a complele

refund.

|Giy-

I Slate -2p-

COMMADORE 64

VIC-2O

8 Expansion

Connectors

Each Switched

Individually

Fully Enclosed

Chassis

Master Power

Switch with 2

IIOuAGOUTLETS

for computer

and accessories

RIBBON CABLE

Connection

for convenient

placement

LED DISPLAY

RESET Button

120 day chassis

1 yr power supply

WARRANTIES

finger tip

selection of

game and other

Cartridges

Optional 5 volt

Power Supply

removes power

load from your

computer

THE

SOFT-AWARE BOX

the most advanced

expansion chassis

$149.00 each

Power Supply

$35.00 each

"0
0

a

a

£

in

SOFT-AWARE

(7 14) 594-8SD5

P.O. Box 725. Glendora, CA 91 740

VIC-SO and COM S4 are trademarks

□f Commodore Bualnaaa Machines

)1~o _A~r. ~ 
"Computers For People" 

FREE CATALOG! 
W,In any OIe1cr. or send 
$I OO retuncsaolewltn 
your llrSl OH,er) 

Ove r 1000 items 
for your Atari. . . 
• MosaIc . Peleom 
• Brooelbund • APX 
• Roklan • Datasoll 
e Synaosc e AI 
• On-line _ Atar, 

• Hayes . Eoson 
• V,Slcalc • More ' 

Make Royal Your ATARI'" Source! 
We handle Only Aran Compalib~ hardware and 
~rl"'·afc .•. So we kl'lOwwl\al " '011<5 best! Mndforour 
rompitltC'rlIU/og. 0(11)' S I. OO(RQ~l'Id4bk ... ,hJlOOll_J. 

"Cupl. Z Il;:, .. :-:;~:;:",~0-_--~ 

The mos/ user-f riendly moil moi,,"/enance 
program o l'oi/able! Here ore ofel'/ of the 
OlllstalfdillJ!, jetllllres. . . 
• NewOS that offers fewer 'crashed­

disks'-True ran'dam access-Slore 500 to 
2000 names/addresses per disk. 

• Works on single or double density. 
• Automatic delete of duplica tes. 
• Print a disk directory_ 
• OffIcIal state abbrevia tions are built-in. 
• Make back-up copies . • Merge files 
• Search hies . Son files 
• Create sutrliles • Print lables/l ile copy 

Lei "Super M ailer " speed your mail! 

Protective 
Dust Covers 
For ATARI 400/410 
800 / 810, Please specify. 

Smok~-gfTl)'A(r)"lic, 

Tht vrr)' oot 10'0)' to pro/t'Ct 

your I'afuablt soj/"'Qr,! 

$29.95 

~;;;ri® Source! 

cf.ij'auaze., 
2160 w. 11th SI. • Eugene, OR 97402 

Phone (503)683-5361 

Bring thousands of dollars 
worth of information home 
for only 814.95! 

" 77Ie best re.son 10 buy a compuler. p.clred 
with uu/Ul informalion-it's an absolute 
must for tomputer owners everywhere." 
- Gary G. R.ibsam.n, Vice·President of 
NewsN.llnc. 

Your passport 10 Ihe electronic 
universe-how to turn any personal com­
puter or word processor into a communica­
tion/information machine of incredible versa­
tility and power. even without a knowledge of 
programming. Here's just a sampling of what 
you get-* How to select a modem and 
communications software * How to send 
electronic leners. telexes and MailGrams'· * Money-saving techniques for using TIle 
Soulte, Dow Jones NewstRetrieval, DIALOG, 
BRS and more * Get free software! Down­
load Ihousands of prog rams * Get privi­
leged information from S30,000 worth of 
newslette" * Gel discounls of 10% to 40% 
by shopping on-line * Trouble-shooter'. 
guide 10 problem-free communications * Hundreds of free computer bulletin 
(CBBS) * Access vast libraries (Library of 
Congress, N.Y. Times, magazines, and 
whole encyclopedias) * Gel real-time com­
puter games and tournaments * Electronic 
banking, Investment management, and then 
barter * Gel loll-free numbers. valuable 
short-cut commands * Gel on-line advice 
from elperienced use" of your equipment. 

Plus much more! In just two days you'll 
see whallhis unique handbook can do for 
you- but we 'll give you two weeks 10 decide. 
Send for your copy now; if you're not satis­
fied relurn it in two weeks for a full refund. 
Main Selection of The Small Computer Book Club 
Alternate Book -of-the-Month ClublScience 
Selection 
Please fetlM"n Ihl$ c:oupon 10 'fO'.lI booItseIer Ot dltec1 10: 
s t. "'rUn', Pren ---------
175 F"1fth .... V1IfIUIt. New 'I'I::JrX. N.V. l0010 .... nn. Ml 

Please send m8 _ _ topy(lts) 01 The Complete HIJIId· 
book 01 PersooaJ Compute! Commurnc8/OOfIS (0 514.95 
~ each. Please add 51.SO per book lOt postage 
and handi.ng. My chedI: Of ITIOfIeY OfOOf is enclosed In the I 
amount 01 5 _ _ . I may e~amll"le the book tOt two weeks I 
~~.1'OI 1 C1O'% satisfied. I can telum 11 101 a oompIele I 
NMM ______________ : 

~ou _________________________ 1 

~------------ : 
Stale ZIP I 
~-------------------~ 

COM MADORE 64 
VIC·20 
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Ii SOFT-AWARE BOX III 

the most advanced 

SOFT-AWARE 
M OCAOCDMPU TC R O>fI A ," ... r:AALIi A"'O BOf'TWAAt! 

E714) e94-B20e 
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Memory Trainer
Harvey B. Herman, Associate Editor

For 64, VIC, PETiCBM, Atari, 77, and Apple-this

program might help you improve your memory skills.

Some people, training in a similar fashion, have been

able to quickly memorize random 80-digit numbers.

A provocative article, entitled "Exceptional Mem

ory," appeared recently in American Scientist (vol.

70, no. 6, p. 607, 1982). The authors described

experiments in which a person with a normal

memory was trained to recall a sequence of over

80 random digits. How?

When most people read a random sequence

once, they can remember only five to nine digits,

the apparent limit of short-term memory (STM).

One might call this prodigious feat of memory

(recalling 80 digits) exceptional, but the authors

said that this skill may not be uncommon. Diligent

practice, in one case 230 hours over 20 months,

resulted in improvement in the ability to rapidly

transfer information into long term memory

(LTM). A "normal" memory could thereby be

transformed into an "exceptional" one.

How easy it would be to automate the task of

memory training by using a computer. Con

sequently, after reading the article, I sat down at

my Commodore 8032 and wrote "Memory

Trainer." Random digits are flashed on the screen

at a specified rate, rather than being read to the

subject. If the sequence is repeated correctly, the

next sequence of digits is increased by one. When

an error is made, the length of the sequence de

creases by one. The subject can stop the experi

ment at any point, whereupon the maximum

number length achieved is displayed.

Program 1:80-Coiumn cbm Version

100 REM MEMORY TRAINING PROGRAM

110 REM PATTERNED AFTER TECHNIQUE IN:

"EXCEPTIONAL MEMORY" BY

K.A. ERICSSON AND

W.G. CHASE

AMERICAN SCIENTIST

VOL 70, NO 6, PG 607, 1982.

120 REM

130 REM

140 REM

150 REM

160 REM

170 REM

180 REM PROGRAM BY HARVEY B. HERMAN

190 REM

200 REM MAX 76 DIGITS

210 DIM N(76)

220 MA=0:REM MA=MAX CORRECT SCAN

230 PRINT "{CLEAR}{REVjMEMORY TRAINING PRO

GRAM"

112 COMPUTE! June 1983

240 PRINT

250 INPUT "DIGIT RATE (SEC/DIG) l{03

LEFT}";DR

260 IF DR<.5 THEN DR=.5

270 PRINT

280 INPUT "INITIAL SEQUENCE LENGTH 5{03
LEFT}";SL

290 IF SL<2 THEN SL=2

300 IF SL>76 THEN SL=76

310 REM MIN DIGIT RATE .5 SEC/DIG

320 REM SEQ LEN - MIN 2:MAX 76

330 PRINT:PRINT"{REV}CURRENT DIGIT SPAN{

OFF}";SL;"{LEFT} "

340 REM FLASH GET SET AND DIGITS

350 PRINT:PRINT "{REV}GET SET{OFF}";:FOR I

=1 TO 300:NEXT I

360 PRINT "{07 LEFT}GET SET";CHR$(7):PRINT

"*":PRINT "{UP}";:FOR 1=1 TO 1250:
NEXT I:PRINT

370 FOR 1=1 TO SL

380 N(I)=INT(RND(l)*10)
390 T=TI

400 PRINT "{UP}{REV}";N(I);"{OFF}";:FOR 3=

1 TO 100:NEXT J

410 PRINT "{03 LEFT}";N(I)

420 IF TKT+ DR*60 THEN 420

430 NEXT I

440 PRINT "{UP} ";

450 PRINT:PRINT "INPUT DIGITS":FL=0

460 PRINT "

470 PRINT "

":INPUT "{02 UP} *{03

LEFT}";A$

480 IF LEN(A$)OSL THEN FL = 1:GOTO 540

490 FOR 1=1 TO SL

500 IF VAL(MID$<A$,I,1)) <> N(I) THEN FL=1

:l=SL

510 NEXT I

520 REM FL=0 - CORRECT - INCREASES SEQ L

EN BY ONE

530 REM FL=1 - INCORRECT - DECREASES SEQ L

EN BY ONE

540 PRINT:IF FL=1 THEN PRINT "{REV}INCORRE

CT{OFF} - TRY A SHORTER SPAN NEXT

":SL=SL-1

550 IF FL=1 THEN PRINT "
<■ .

560 IF FL=1 THEN PRINT »

":PRINT "{ UP}";

570 IF FL=1 THEN FOR J=l TO SL+1:PRINT RIG

HT$(STR$ (N{J)) ,1) ; :NEXTJ:GOTO620

580 PRINT "{REV}C0RRECT{0FF} - TRY A LON

GER SPAN NEXT ":SL=SL+1

590 IF MA<SL-1 THEN MA=SL-1

600 PRINT "
ti.

610 PRINT "

":PRINT "{UP}";

620 PRINT:PRINT:INPUT "AGAIN Y{03 LEFT}"

;N$:IF SL<1 THEN SL=1

Memory Trainer 
Harvey B Hermon. AssoCiate E Itor 

For 64, VIC, PET/CBM, Alari, TI, and Apple- Ihis 
prograll/ II/ight help YOIl ill/prove YOll r Illemory skills. 
Some people, lrainillg ill a similar iasllion, have beell 
able 10 quickly memorize random SO-digil nllll/bers. 

A provocative a rticle, entitled "Exceptional Mem­
ory," appea red recently in AII/ericall Sciell lisl (vol. 
70, no. 6, p . 607, 1982) . The authors described 
experiments in which a pe rson with a normal 
memory was trained to reca ll a sequence of over 
80 random d igits. How? 

When most people read a random sequence 
once, they can remember only five to nine digits, 
the apparent limi t of short-term memory (STM). 

One might ca ll this prodigious feat of memory 
(recalling 80 digits) exceptiolwl, but the authors 
sa id that thi s skill may not be uncommon . Diligent 
practice, in one case 230 hours ove r 20 months, 
resulted in improvement in the ability to rapidly 
transfe r information into long te rm memory 
(LTM) . A " normal" memory could thereby be 
transformed into an "exceptional" one. 

How easy it would be to automate the task of 
memory training by using a computer. Con­
sequently, after reading the article, I sa t down a t 
my Commodore 8032 and wrote " Memory 
Trainer." Random digits are fl ashed on the screen 
at a specified rate, rather than being read to the 
subject. If the sequence is repeated correctly, the 
next sequence of digits is increased by one. When 
an error is made, the length of the sequence de­
creases by one. The subject ca n stop the experi­
ment at any point, w hereupon the maximum 
number length achieved is di splayed. 

Program 1: SO-Column CBM Version 
100 REM MEMO RY TRAINING PROGRAM 
110 REM PATTERNED AFTER TECHNIQUE IN: 
120 REM "EXCEPTI ONAL MEMORY " BY 
130 REM K.A . ERICSSON AND 
140 REM W.G. CHASE 
150 REM AMERICAN SCIENTIST 
160 REM VOL 70 , NO 6, PG 607 , 1982. 
170 REM 
180 REM PROGRAM BY HARVEY B. HERMAN 
190 REM 
200 REM MAX 76 DIGITS 
210 DIM N(76) 
220 MA =O :REM MA=MAX CORRECT SCAN 
230 PRINT " (CLEAR ) {R EV) MEMORY TRAINING PRO 

GRAMI! 

112 COMPUTE! June1983 

240 PRINT 
250 INPUT " DI GIT RATE (SEC/ DI G) 1 {03 

LEFT } "; OR 
260 IF DR< .5 THEN DR=. 5 

- 270 PRINT 
280 I NP UT " INITIAL SEQUENCE LENGT H ~{ 03 

LEFT } "; SL 
290 IF SL<2 THEN SL=2 
300 IF SL >7 6 THEN SL= 76 
310 REM MIN DIGIT RATE . 5 SEC/ DIG 
3 20 REM SEQ LEN - MIN 2:MAX 76 
3 30 PRINT:P RINT"{REV)CURRENT DIGIT SPAN{ 

OFF } "; S L;"{LEFT } " 
3 40 REM FLASH GET SET AND DIGITS 
350 PRINT:PRINT "{REV ) GET SET{OFF)"; :FOR I 

=1 TO 300 : NEXT I 
360 PRINT "{07 LEFT)GET SET";CHR$ (7):PRINT 

"*":PRINT " {UP} "; :FOR 1=1 TO 1250: 
NEXT I : PRINT 

370 FOR 1=1 TO SL 
380 N(I)=INT(RND(1)*10) 
390 T=TI 
400 PRINT "(UP ) (REV)";N(I ) ;" {OFF ) "; :FOR J= 

1 TO 100:NEXT J 
410 PRINT " (03 LEFT ) ";N ( I ) 
420 IF TI <T+DR* 60 THEN 420 
430 NEXT I 
44 0 PRINT "{UP} I'; 
450 PRINT:PRINT "INPUT DIGITS":FL=O 
460 PRINT" 

470 PRINT \I 

" . , 

":INPUT "(02 Up ) * (03 
LEFT ) "; A$ 

480 IF LEN(A$) <> SL THEN FL=l:GOTO 540 
490 FOR 1=1 TO SL 
500 IF VAL(MID$(A$ , I,l)) <> N( I) THEN FL=l 

:I=SL 
NEXT I 510 

520 REM FL=O -
EN BY ONE 
REM FL=l -
EN BY ONE 

CORRECT - INCREASES SEQ L 

530 INCORRECT - DECREASES SEQ L 

540 PRINT:IF FL=l THEN PR INT "(REV ) INCORRE 
CT{OFF) - TRY A SHORTER SPAN NEXT 
":5L=5L-1 

550 IF FL=l THEN PRINT 

560 IF FL=l THEN PRINT " 
" . , 

":PRINT I' I UP} "; 
5 7 0 IF FL=l THEN FOR J=l TO SL+1:PRINT RIG 

HT$(STR$(N(J)) ,1); :NEXTJ:GOT0620 
580 PRINT " (REV)CORRECT {OFF) - TRY A LON 

GER SPAN NEXT ":SL=SL+1 
590 IF MA <SL-1 THEN MA=SL-1 
600 PRINT " 

610 PRINT II 

" . , 
" :PRINT " {U P} "; 

620 PRINT:PRINT:INPUT "AGAIN 
;N$:IF SL <l THEN SL=l 

Y{0 3 LEFT)" 



PRICE BREAKTHROUGH!

A HIGH QUALITY PRINTER FOR ONLY

$399

<..*l>>..;- ■* "■ ■

D-92

THE NEW D-92 DUAL MODE MODULAR PRINTER

WE DARE YOU TO

COMPARE!

But don't just look at the price,

consider the features, reliability

and flexibility of the D-92 dual

mode modular printer.

FEATURES

• 7x9 Font For Data Processing

printing

. 11^9 Font For Crisp Clear

Business Letters

. 100 CPS Bidirectional Printing

• Short Line Seeking Logic

.800 Character Buffer

■ Six Different Character Sizes

. 100% Duty Cycle

. Parallel Interface

RELIABILITY

All Data Impact Products

printers are built with superior

materials right here in the

United States. Each unit is

inspected, tested and burned in

at the factory to insure superior

quality.

Other measures of reliability

. 100 Million Character User-

Replaceable Printhead

. 5 Million Character Ribbon

Cartridge

. Easy Access and Serviceable

Single Circuit Board

. Full Factory Warranty

FLEXIBILITY

The D-92 was built with your

future in mind. The highly

modular design provides

several upgradeable options

such as:

. Adjustable Tractor Feed

. Dot Addressable Graphics

. 2K Buffer

. X-ON/X-OFF

. RS232 Serial Interface

.9600 Baud

. Single Sheet Feeder

■ Sound Cover

Naturally, Data impact Products

printers will interface with ail

popular computers whether it is

IBM, Osborne, TRS, Apple,

Atari, etc.

Act now to take advantage of our special promotional discount for options

For more information call

1-800-327-1525

DATA IMPACT PRODUCTS, INC.

745 ATLANTIC AVE., BOSTON, MA 02110 TEL: 617-482-4214

TELEX: 951047 DIP INC BSN

THE NEW 0-92 DUAL MODE MODULAR PRINTER 

WE DARE YOU TO 
COMPARE! 

But don 't just look at the price, 
consider the features, reliability 
and flexibility of the 0-92 dual 
mode modular printer. 

FEATURES 
• 7x9 Font For Data Process ing 

printing 
• llx9 Font For Crisp Clear 

Business letters 
.100 CPS Bidirecti onal Printing 
• Short line Seeking logic 
• 800 Character Buffer 
• Six Different Character Sizes 
• 100% Duty Cycle 
• Parallel Interface 

RELIABILITY 
A ll Data Impa ct Products 
printers are built w ith superior 
materials right here in the 
United States. Each unit is 
inspected, tested and burned in 
at the factory to insure superior 
quality. 

Other measures of rel iability 
.100 Million Character User-

Replaceable Print head 
.5 Million Character Ribbon 

Cartridge 
• Easy Access and Serviceable 

Single Circuit Board 
• Full Factory Warranty 

FLEXIBILITY 
The 0-92 was built with your 
future in mind. The highly 
modular design provides 
several upgradeable options 
such as: 
• Adjustable Tractor Feed 
• Dot Addressable Graphics 
• 2K Buffer 
• X-ON/ X-OFF 
• RS232 Serial Interface 
.9600 Baud 
• Single Sheet Feeder 
• Sound Cover 
Naturally, Data Impact Products 
printers will interface with all 
popular computers whether it is 
IBM, Osborne, TRS, Apple, 
Atari , etc. 

Act now to take advantage of our special promotional discount for options 
For more information call 

1-800-327-1525 

t DATA IMPACT PRODUCTS, INC. 
745 ATLANTIC AVE., BOSTON, MA 02110 TEL: 617-482-4214 
TELEX: 951047 DIP INC BSN 



computerKailorSer
PRINTERS

SMITH CORONA

IT-1 1569 DO

T.aKoi li.d H29 00

IHtnMH I Tvpfwiilti $439 00

C.ITOH [TEC]

Pismttn BMOP 13S9O0

Pro»inri B510S 1S79 00

Ptowmri 1550P 1699 00

Plo.llln 1S10S 1749 00

Bumnn ' 10-40 11259 00

hMaan I 10-55 11649 00

OKIOATA

02A 1419 00

B3A 1659 00

H [P.,.licit 11049 00

M IS.m.1} 11149 00

92 1559 00

93 1B99 00

10a

MmolWll 1649 00

132 IFullv I.ii.h9m.dl $1599 00

80 (Fully Ciwilijutid] $1399 00

OAIOVWPIILB

1000 1UU« Qu.l.lvl 1999 (Ml

Ir.Mor F.nl J109O0

DIABLO

$99» DO

I1T69IIU

Call on Eagle 8 Bit & 16 Bil

Computers and Software

MODEMS

HAVES

1200 II20U Bn

I2I9IKI

1549 00

103 bmirl (_

Apple L a( II

103 212 Sm

HI abb1*Cj II

till Oil

II44 l>0

1119 00

1189 00

J279O0

1439 00

S6Q9 00

Applf c. ji II 212 'ipgudf $309 00

ANCHOR

Walk HHV2321 $79 00

MaiL [I IAIUI) $7900

Kill 111 ITI-99] 1109 00

Mail !V|CBM PET] . 1125 DO

Mark V [Osbomer 195.DO

Maik V] ilBM-PO $179 00

THS-HO Coloi (.nmpulrr 191 Oil

0 UWi Pat>« Suppli, 14 Illl

Mark VIII CALL

MONITORS

AIVIDEK

300G $159 00

300ft $169 00

310G 1179 00

310A 1169 00

1 dm I 1299 00

Colm II . 1599 00

Calm II A $799 00

Culm III $349 00

BMC

I2Au 12 Gtnn 179 99

1401 13 Xolol IMid Hn I 1369 00

9I«|H 13" Comjmiiu 1329 00

TAXAN

RGB I IHi-Rnl 1299 00

KGB III 1499 00

HNGim $11900

12 AAmbfi 1125 00

ZENITH

IVH 121 199 00

ZI-I Trrmm-I 1369 00

BHARP

13 CdIoi tV 1169 00

19"Coloi IV $339 00

U.B.I.

141101 11 Lolo

199 DO

II 11 00

1159 00

1139 00

1299 00

NBC

3aBOPRIrVTER...B1SBS

PEDCOM/TANDDM

□ RIVES

JW I bOK Disk Dltn 1249 00

S'."320K DWhOlM 1299 00

AIVIDEK

310A Ambri Mi>oii<ii 1169 OU

HOGGhm Manila 1179 00

Amdi.k (3W D(ivr) 1679 00

XV Platm 1649 OU

Coloi II 1599 00

AST

( ombo C.rrl 64K $429 00

OUBIE

t\ Kiytiinri 1219 00

SOFTWARE

H.iic.I'luWold^lll M.ilM.ig. 134900

I 'J S Lilyiiilllll II 1249 00

IMS ttv/\ptt\r, $129 00

Pfirh Pirluqr (.1 AP Mi) 1419 00

PROFESSIONAL

SOFTWARE

iHM l'( Wnrd frnu.nn, 1JI9 00

CONTINENTAL

SOFTWARE

In Clan Mail rmmLttiri $B9 00

The Hum,- AccntlMIM Pill $109 00

SVNAPSE

I iir Manjgtr II 19 00

READY FORMS

'RrpottPtpri ilia, mi I .'Eli in 95

-ln1mkUi>iirr|'.WnfTwuiI|w|l (1991

fflBllI ni»Ui|»Uliarl.nFnJh lilt

SANYO

MB lOODCompuiH $1599 00

INCl'lEirSTKfh SdHWArlf'

MICROPRO-Wottli<ai, Calctiar.

Mall Meig* K Rcpon 5lai

MB 100 Add n« Drim 1539 00

S5H0 Iftin (Ju.hfv F'l.i-l»l 1699 00

TIMEX

SINCLAIR

lOOO

$64.95

ORQVTI SOFTWARE

Giaphio 112'

Horn) Bu<l9<iri 112 '

Horn* ln.»rimi III ■

IwvkIii 114 I

M.9a Mind 115'

SOin 112'

Thr Uuu 112'

Uiixdk $12'

e commodore

1520 Coloi I'nniri'HI

1525 SO Col Priiln

1530 DUuHU

1511 Single Dtak Dm

1600 VIC Mod.m

1610 VIC Tom 40

1650 AD.'AA Mod.m

1701 H Color Munn

1311 Jnvmibdaihl

1311 Pmddlo

1110 VIC RK

1111 VIC I6K

1011 R5232 llUrfaci

1211 Sup*i i.pand..

190b Super Ahf n

l9IOHadir Hal Km

1917 VooUfiu i aillr

1923 {.oil

1921 ilmrg

1169 00

$339 00

169.00

$139.00

195 00

149 00

$159 00

1269 00

16.91

111.99

$42 00

$69 00

$4 2 00

153 OO

123 00

123 00

119.00

$35 00

119 DO

130 00

I to VII 20 K.l.irnt. Guidr $1100

I.BM at Hrltinti, Gu.d. $18 00

EASY BUSINESS

SERIES-S4

EuyFtti $79 00

EiivFknn $39 oo

E«V Kail $39 00

I aiy S<npC $79 00

Ufoid Maihinr'Namr Ma.hmf $13 00

PROGRAMMES

SERIES-SI

An»mhln $39 00

Loja 17900

I'll,.! $79 00

Pn EnnUiai 125 oo

lam Ld.mi 125 ou

Vidro Hii.ii Support 139 OO

ART ANO MUSIC

BERIEB-ea

Muiif Ma.hit., 125 00

Mum lump....! $25 00

IrbUMtMk I $79 00

COMMERCIAL DATA

M,>ini MaaurfZi . $23.00

I. rollporl, 2« $23.00

Fionn/IO 123. dd

Jn.99rr.64 123 00

CREATIVE SOFTWARE

Aura Blllt 132 00

HbckHolt . 132.00

Iia.hman I32OO

HDMtFlMACI 127 00

Mi"' Inttnloiv 11300

CBM 64

$399

M32

4012

K»6

WOO

toil

MS0

1210

MHO

9090

ton

MM

VIC SO

SI 39

IS Mrg HD|

|7 5 Mrj (ID)

11039 00

1739 00

13*9 ItD

$1499 00

$449 DO

11279 00

11639 00

11999.00

12199.00

1389 00

15119 00

I-JIV1I

1300 $1419 00

Spill Maun ... $99 00

I K.m dd. IP M I 64K 1549 00

SihtooOlficc 34900

Cakfi«uli 115900

Th. Maiusri . . 1209.00

Thi Soh Horn 1129 00

JUMB CALL

AHA 16001 BMloPaial Int.. MS 00

AIM HM( HM i> VtmJ l™«t*i. $9900

PROFESSIONAL

BDFTWARE

Pu.n ...179.00

Into P.o $!19O0

Word Pin Z pli» . . .1159 00

Woid Pio3 plui 1199 00

Won) frn 4 plui 1299 00

Word Pli>\ pl<i* 1299 00

Aira.n,.l,.Ki 1379 0»

Hold nut) $79 95

CARDCO

VIC 20 Sr CBM 64

lighl Pa I32.U0

(.11.11. Imtliu* . . $29 00

I'aiallrl Pniln Inl.rf.cr . 164 00

3Sli.Il.npai>> lnt(i<a.ri20onM $32 00

6SI<nl>pai.i ImllrtKfttOoadyj 17900

HES

130 00

140 00

13D0O

11600

tit 00

Viajnut I

Ptohcioi

Hohol Pa

Illi ttfft

K(IM)

(HOMl

nk (ROM]

(1 [HOMl

$29 00

$32.00

$29 0G

119 OO

129 DC

SHARP

pc-i oca

POCKET COMPUTER

5169.

PC-1S5O...SB3.OQ

CE1S0 Pnniri. Piano and

Can InUrfaccUnR. SI72 00

CEISlCMt, Krcord-i 162 00

C) 155HKK«tiIap*~ Mod. 94.00

■ ! I.'.!', .■.!■! i ,1 ..■, J129 00

Call on our

Large Selection of

VIC 20 and CBM 64

Software, such as:

EPYX, Microspec

and Kansas City

Software.

PANASONIC

JH200" 31KP..1 DMpMfl 1309 00

MONITORS

THUD 12 HiVRnGnH 11S9 do

< I 160 10 Dwl Mod* Colo, 1299 00

DT 1)1000 10 RGB (349 00

DMH300 I3"HGB (mgoui $429 00

computer mail order west;

8OO-648-331
IN NV. CALL [7DS)5BB-5654

DEPT. 06OS.P.O. BOX 6EB9, STATELINE, NV 89443

PRINTERS 
.MITH CORONA 

(:: cOlTllTlodore 

u n 00 
T . . ..... ,... . 11 2'100 

C .ITOH I T il c ) 

O K IOATA 

,e B 

STAR 

$4)'1 00 

UIQ OO 

U 1'/OO 

51>" 00 
$1"00 

51 U'I00 

5 110, '1 00 

HI 'OU 
h S'OO 

110 4'1 00 

UI4'> OO 

U S"OO 

18""00 

" .4'1 00 
5 U .... 00 

5 11," 00 

$l4 ' 00 

u noo 
5HOO 

O A IS V WR I T E R 

O lASLO 

1 .. 900 

1 IOQ 00 

o Televideo 

Call o n Eag l~ 8 BII &. 16 Bil 
Compul~" and SotrwaT~ 

MODEMS 
HAYE. 

!otoLo" 121900 

......... 12001 12008_. , "0'1 00 

o,,_ .. p,", 11'1'1 00 

"'-""0 ........... 100 UO'IOO 

M ..-oo ........... " 12 7900 

....... 0 .......... " ( .... h '~''' I n 'lQ 00 

J·e .. , .. 
D·C .. 

NOV ATIO N 

10Jlo ..... " C •• 

A"" .. C •• II 

10J 212 10 ... . " C .. , 

Ul A."" .. C .. " 
A"" .. Coo 11211.h>!t .... 

A NCHOR 
M., ~ I III l>-2321 

,..~ . ~ "1"'.'" 
M .. ~ Itt 111 ·'1QI 

"' .. ~ IV IC8 MIP[f] 

M., ~ v IO'~' ,,*1 

M ... , VI (l81'1 ·1'C1 

111900 

IIU OO 

1I ~'100 

1111900 

127'100 

143'100 

I bO'lOO 

IJO'IOO 

I7 QOO 

"" 00 
II Moo 
S1 H 00 

I 'I~ 00 

1 17' 00 

3 15150 PRINTER .•• • 1 1111111 

P E RCOM/TANOOM 

DR I V E . 

.... MO . K 

310A A ... "" 1'4 .. " .... 
JIOG G ..... M_,I ... 

Amd .... IJII.· 0, ,,·. ) 

Ity Plo"" 

Colo. " 

Q USIE 

PC It ....... .o.d 

IL ~'I 00 

11 7'100 

I "noo 

11>4 ' .00 

U 9900 

n l'oo 
S O FTWARE 

.--.o l'toll. .... S,. ' _ 1 .... _ U I " 00 

I 'J ~ L .... · .. ,,,,,, 11 121'1 00 

I 'J 10 t . ..... _".. 512900 

P .................. "" (GL""" AR) 54 1.00 

PRO FE.SION .... L 

IUO C"Ie , .. " .,. , ,.-1,,,. ,, 

ISU 10 C"I .. , ;.,., 

IUOD ..... " . 
IHI S ... p O,,~ I)"w. 

1Il00 VIC MoO. .. 

I"IOVIC T" .. 40 

IIoSO AD/ M Mod . ... 

1101 ,,- C_ 1'4 .... .0, 

II I I , .... t .. ~ ( . ...... 1 

13 11". HI •• 

III OV'C'K 
1111 VIC IbK 

101'1 RSU1 1 .. , .. 1"". 

UII s..~. , ... "" ...... 

1I~' .00 

1339 00 

"" .00 
1339 .00 

19$.00 

149 00 

' U'OO ,n, 00 

" " 111 99 

142 00 

n 'loo 
IU OO 

ISJ OO 
1'1<1. s..~ •• AI.... U l .oo 

1'10 M.d •• M • • M... I U 00 

1 'I17~_I>DDC . .. " $1900 

I.n c ..... ..-e._.... $3S00 

,"n Gool In 00 

I.,.O_,.M... 1)0011 

'IO\~e 'OM . ....... . G~... . I ISOO 
C8l't III Mol ... "". Gr..... I II 00 

EABY SU.IN ESS 

S E RIES-64 

S O F T WA R E (. . ... "ft ..... 
III"'· I'C !4· ... d .. ' ..... "nl UI'l OO C .... "'.11 

CON TI N E N TAL 

S O FTWA R E 
10, CI ... 1'4 ... 1 r ...... loll .. 

n.. Hom. An_",u, ""'. 

SYNA P SE 

I: .... !M""p, H ' OIl 
Wood M"", • • IN .... M .... ,... U 100 

PROORAMM E ,q 

BERI E . - S .. 

A ....... '.. "'00 
111900 I ~.M"""I" ...... 1 7900 

~ ___________ ~ "'10. 179 00 

IMMS 
I·",..-Ml.I·Ow .... 

~------l 
REACY. FORMS 

.... 1 .... 1 .. ". ns 00 

S< .... (.."0' U S 00 

\ .", .. " 1'1 • • .., lo"PPD" U 900 

ART ANO MUSIC 

BERl eS-S 4 

12500 

~" 
40Jl 

CBM64 
$399 

VIC 20 
$139 

I09. U" ..... K" 

. 1 1039.00 

113'00 

I ll>' 00 

,"9'1 roo 
I U 900 

594 ' 00 

11 27' 00 

. 11619.00 

5199'1.00 

U1 9'I.00 

1]19.00 

u n 00 

SlU' 00 

-~" 
~" 
~" 
12$0 

901001$ M.,. tlD\ 

90'0 17 S M., t lDl 

.on 
~" 
"'00 
s.,.U M .. ", 19' 00 
l II ... .odd, CP/ M ,. "K ISH 00 

Sol ...... Off>c . 749 .00 

C. k II...... IIH .OO 

n .. 1'4."" .. 1209.00 

n .. Soli 110.. 11:1'9 .00 J....... CAll 

""I)A lIIOO C II M,oP. , .1 I .. ,.. I n 00 

AI>oO. I41oO CBM ... s..w ... -. 1,"00 

P ROFESSIONAL 

S OFTWARE 

u s 00 Wo, d Pr .. 1 plw, 

.. 1 79 .00 

$2 19 00 

.. 1\ ~900 

1"9 00 
52,Q 00 

12'900 
1)1900 

.. $7' 'IS 

11>lI2G 

-

TE RMIN .... L S 

u sq 00 

h ll"OO 
111'100 

1 1IQ 00 

1'2Q 00 

COMPUTE I'l a 

NEe 

U U" 00 
n ,,4'>OO 

H~Q~OO 

H~HOO 

U'~" 00 
u " , '100 

U 3"" 00 

<A" 

COMPUTIIRS 

P RI N"f . R. 

"U 
11IQ 00 

111 '100 

IStQ 00 

I lI s·eo Colo, C,,"'~~ ... 
• \'o h 1' .... .. lowPl''' 

MONITCRS 

""" '00' 
'''G 
3 10A 

C ... ", I 

Colo. II 

C...." tI A 

c ....... til 

.... MO EK 

BMC 
12A~ n - Go .... 

1401 Il'"Co4o< IMod lin I 

"91IJ Il' C_PD'''' 

TAXAN 
RG II \ , H,· II .. 1 

IIGS lit 

L1 NG ..... 

L1 A A",,,,, 

1\'M II I 

Z E N I TH 

H . I " ... , .. 1 

IIHARP 

113900 

Il b900 

I l7q 00 

II "" 00 
l1"q 00 

I ~" K,I'<'" 1' .. , .. ,tI, .. <"", .. dl S1~ q~ 

~'~~I" I .... I'......o, ,,,..,. I_ 1''' % 

' ... ·'n ..... I:-Ioj...r!, .... "' r....tJ JI~ ~ 

SANVO 
1'4 8 1000 C .. ",pu... 5 I Hq 00 

I:'CI 'J ill S !"KI.t loOJ"f""'AKt:' 
MJC H O I·HO·WOld~la, . CAlesI .. , . 

M"iF M,·, y" I(, H" j'"'' S I '" . 
MI:! 1,,0 Add " .. 11 ... . U J'IOO 

SSOO l ..... O~.h.v I',,", .. 

SSqq 00 I------------~ 
S7'1'it 00 

UH OO 

129'100 

"'900 

lit ' 00 

111500 

TIMEX 

SINCLAIR 

1000 
$64.S5 

III K 1'4 .... 00 .. Mod~\. IU 'S 

V • .c... 11 7'S 
C ... " _ />40. .. .,.. I II 'IS 

no. (hi ' " '''' 1 14 'IS 

no. 1:1""",,, I II '1~ 

:OO"'~ O~" ... 114 '1~ 

IA_ ... M. " • • • • A .... '''... 112tS 

"' ... "'w' ''' I 

COMMERCI .... L C .... T A 

M", • • Mow" ,10 

C •• ",..... .. ' 20 

t"'''''''''J2iI 

U lOO 
U 100 
U )6\) 

f • ..,,.../M 11300 

CR E A T I VE S O F TWAR E 

I, •• h ... .. 

!to",. I , ...... <0 

!t"""' .. "n· ~· v ._, 
1'1.,. ", M~~ 

A~ •• Shu 

\ ....... A 

...... AI .. . 

UM' 

13200 

13100 
1 32.00 

12700 

1 1300 

13000 

140 .00 

U OOO 

I I~ 00 
li b 00 

P C_ 1 I5C O 

P O CKIi!T C OMPUTE R 

W.nd Pr o 1 ,'w, 
""·.nd Pr o 4 "w' 
I ...... d ,", 0 $ , Iw, 

Ad ............. .. 

",'o. d '"' .. " . 
C A ROCO 

VIC 20 & C8M ft.4 

1.0,"" ... ~ I n _oo 

C .... II. 1 ..... I.co .12' 00 

1' .. , . ( .. II',,~ ... ln .... . " . I~. 011 

3!>loot l_' ''''~ . 1 .. ' .. 100-.(10"".... SJ200 

b lok" I .. "" ... ( .. ' .. 'M.(10 .... I\;1 1 7'00 

H EB 
SIY ...... tIl O MI 

1'1-0 ...... ' 111 0 1'41 11_. 1' ... 1< IMO"' , 

", .. , .. 11101'1 , 

111:1> ... • . .... 111 0 1'11 

.. 129.00 

.... U 2.00 
__ 17'1.00 

U 900 

m oo 

Call on our 
large Selection of 

VIC 20 and CBM 64 
Softwa re, such as: 

11lOl n)(l 

1()'100 

1224'00 
11 34900 

M, . .... . .. Pr""" 510'100 

ORSYT E BOFTWAR E 

EPYX. M l c r oapec 

a nd Kanaaa City 

Boft'INare. 

MONI TOR S 

JB- U ..o 51\'100 

$14'> 00 

n 'l·oo 
n ... oo 
U ""OO 

u .s . I . 
I"II . ... G ... .. 

1"12 12- <;. . . .. 

1"1 l . 12- A ... b .. 

1"1 4 . ' - A",' ... 

I'DOC 14 C .. Io. 

1 '1'1 00 

1 11900 

I U'OO 

1 13" 00 

12" 00 

Go . pI. .. . _.11 ........ , 
_ . ' .. w • • , ,,,, 

1",,_.1 •. 
1'1.,. M, .... 

Sol ... 
no. Oo.t .. 

I""" 
1 12 9'1 

1 12 .. 

II . .. 

li S 9_ 

1 12 qq 

1 12 qq 

'" 

$169. 
PC-1250 . .. SS9.00 
CE I 50 P"ntp •• PIon., .nd 

C.~. In".I.n Ijnil , .. S 172.00 

CE I 52 C ... H.f<"dpl S62.OO 

CE I 558I(H.om~Mod. . 94.00 
Ct: 12S ....... 'n/ M >noC_ .•. 5129.00 

computer mail order west 

PANASONIC 
JII20()1J UK' . .. C_ ....... 5309 00 

MONITORS 

III . UOU~ II ~II .. G.... I I~'OO 

0·11>0 10 - 0 ... 1_ . Co4o< 12'1'00 

0 1·0 1000 10- IIGB Iln 00 

01 ·1)1)00 IJ· IIC., C_ o. ,.U'OO 

800-648-331 1 
IN NV. CALL (702)586- 5654 

DEPT . • 606, P.D. BOX 66S9. STATELINE. NV S9449 
'NT. "N .. T 'ON"'~ DA D .... , ""It .h,~", .ft .. .. . , ..... " .. C ..... "' . n .. 1 'J .. ,,,d S .... . ... " b. p .. ·p .. d ....... ",lot<! ' ho,<~ .... 1v I,,"'wd. l' .... , .. , ....... I l 00> , h,pp, .. , • • 4 h . ... I.'" 
_ O ..,o; A TI ONA L D ' . COUNT., Add." ..... 1 d .. <o •• "" .... ,I. tot. ho", ""' h Compw", Mool O. ~ .. ..... ........ ,,, _ •• hl"d 1.~" . .. ~ ... . . , .. .. "w.M ... . 

A.O .. " ,"0 , ""tid "" •• mw," i s 00 ,h .pp,..,. .... .. n ""I". 

.. . ":'" ': ' : :.: .. :. ... . 



compuier mail order
FRANKLIN

Call on FRANKLIN Computers.

Disk Drive*. Software and

Special System Offers!

MICRO-8CI

□ISK OPIVLU FOR

APPLE G FRANKLIN

AZ J269 00

A40 1347 00

A JO HS9.B0

1 47 < 1B1 Do

DANA DISK EiniVES

rinr i Bi<" i*pp'f FianklM! call

IOOOIAi.i.I 1349 00

SYSCOM

4BK Color Computo

APPLE COMPATlBLh

SBS9

VISICDRP

irAppIn, IBM G Frnnhh

..irrml I'kn $221

LiSchrduW $229

ihinp Ft«n .. $IBV

in.If lApplr II. CBM, IHM] $179

imiipnlnninl IHM ma* v.n,iliqh

Appl.P.nit 123.00

D*Tkfl M.gir .... . WOO

SM HI.i.. Hi.00

Aicadr M.trhmr $34 00

ChapUfn SHOO

Viprrlmr $27 00

IINJFOCOIVI

Dr.dlinr lApplr. Alan. IHMI . I35OO

SUlCfOM $2900

Zoil. I. II 1.1 III $29 00

MRC

Hubdnk (I2BK Non Voliurel Ib49 00

AXLDN

Apple 'Imnliiin 12HK Kim 13*9 00

Apnl'/F<»"kl"i H.m link $999 00

KRAFT

Applr Jov.L.k .. 144 00

CONTINENTAL

1*. A^inUDi (Applr/Ai.nt 145 00

HOBfACtBI (Applr/AtMit. $59.00

ivilU*. M»*l/ro™>LrilrilApgk, »79 00

lh« H.->k'ilAppl. $1495

Th- BmkolAr.M . . . 114.45

Ih. B«0h il Applr GfipMcl 114 95

□ISK DRIVES FOPATABI

rVTM-51 139900

At HH-AI S299 00

AT88S2 1649 00

RFD4D-S1 1549 00

HFriJOAl $34100

RFD 4OS2 1KH9 00

RFD44-SI J6J9 00

Hi I) 14-S2 1949 00

FLOPPY DISKS

MAXELL

MI) IIH.n d( 101 132 00

MO lltBn. ol 101 144.00

ID I IH I 140 00

FD II ii IH'i ISO no

VEflBATUM

SW ss an i;t oo

51V OS DU $36 00

ELEPHANT

5W" S5 5I> 119 99

SH"D!>DD 42199

HEAD

l>!,fc Mud ( l,.n.r 114 95

H.f r Hun I Applr I

F." F.ll lAppl«..

Sunken lApplcl

DtWBu Durk ll'IC

124 00

624 00

124 00

124 00

121 00

121 00

J21 00

INTERFACES S

ACCESSORIES

SOCol Applr Li.d 1I5V0U

AppkPanllflpHnid Inwlan Ib'i oil

AioiSSOiahnMFkntRi .ihV 12900

R8Z32—R5233 ( (Un 129 00

I.mtm.j PdMlM-r.iidid ( .Mm $29 011

Cull oo IBM. OtbafiK. Dusinnin. Awii.

( <p mmi"!111iL Ap[.li mil r l.rklin Imprhic F

HEWLETT

PACKARD

HP 75 ..

KP41C(Fi«Mt

HP IOC

HP 11C

Ml' 121

1111 151

HP IbC

For HP

KPII Module

HPIL CUMtK oi P

5749.

yModi.lc] 1149 00

$5900

$7100

$19 00

$99.00

199 00

..199.00

S351.OO

Ulrxdrd F unclliini Modulr S64 00

Tim. Mralul. !b4 00

JH HOME

ATARf

COMPUTERS

ATARI BOO

4BK

ATARI 6DD-1SK ATARI 120O-51K

Call for price and availability on these

two new Computers from Atari.

ON-LINE

rKryboj.dlAAl.n400

102S8OCnl funtrr

830 Acduiiic Mootn-

MO llUffKa Modul

CX40 h Jovuxk.

DM1S Hi *j.

CX482 Edut.mi Kil

LX4D3 Piogr»mmri Kil

1429 00

1*9 00

174 00

$269 00

$169 00

1159 00

$169 00

$1

Balupmn

Wimd j

•wmrOM-lJNI I'lnduiO'ir .lui

loi Applr .fid IHM I .11 lot Ufa

SYNAPSE

File M.iugn MOO plu.

Chulirn IHUMI

CX7I0I Fnirn.mri Kil $69 00

Inviuiion la PliHH.mniing II $20 00

IwUUlai 1!' P'l>qi.inniint III $30 00

4002 H.lic Ungu.gr 142 00

4003 Awmbkr t.dnoi $47 00

H121 Mir.oAtwmbki $69 00

<. U.m J.mjH-r IR11M)

Slim (ROM)

Skamm IHOHI

PnHWIW IHOM]

121 00

127 00

124 0(1

J34DO

122 00

131 00

131 DO

136 00

169 00

134 00

134 00

134 00

134 Wl

134 00

114 IHI

ATARI 400

16K S149

32K S274-

48K S299:

64K S359=

(31 do

112 00

132 00

132 00

15 99

EPVX

ahlr S ( h,.mc

Und—d

King Annul

Hstk>r"f Iix

40S Pilm (Edu I

40IHPilnilHr.mt

HO36 Amu Wr.Irt

401 Wipiii Pi«b

505* Vnit*k

CennprdV

[Irlrmlri

Mn.ilr G*

M.i H.,dr

Donkry Koog

E T Phonr Ha

JugglnHow..

Mv FBW Aiph.brl

IJuunhill

OmU*

Hsly Gl.M

Numhri Bl.

I ri.gm.icri

$105 00

$7100

179 OO

$119 0C

1159 00

$33 00

133.00

133.00

133 00

129 00

133 00

132 00

133 00

CALL

$39 00

139 00

133 00

00

113.00

129 00

18 50

IX 50

24 OO

111 10

1150

IBiO

18 SO

24 00

1850

18 50

13 50

IK 50

Id SO

1150

N.ntil.,. IC/D) .

SA.dow Wo i Id (C/Dl

Survival IC/D1 ....

DirllH I CD)

N«.OB«*« B.7OI .

rtuioh'i Cuiwd■,'!»

l»il Apoi-olvP" IC/D)

rqc6

Aiirmbln

DATA8OFT

Pitihr CaM Hig.lm.lv

Cuivtin CIMnbn

[umblr Kugi

Sh.^Hinq Aii.dr

12* 00

12(1.00

12b 00

12b 00

I2b00

SPINNAKEP

Tranpt*I

So. II Wmrd

Hnhnpi Snu.i

S.rdi iJ I gyp

Mcioo Shulllr

126 00

126 00

130 00

124 00

125 IHI

125 00

175 00

125 00

125 00

130 00

113 00

12&00

179 00

»M00

125 00

125 00

125 00

129 00

Wn.id ul ttii INOMI

IMni Imddri (KOMI

GmllROMI

FIRST STAR

AuidCIu

BIO 5

OAMEBTJVR

U.jj Uuggi.

ttK.lb.ll

124 00

124 U0

lib IHI

lib 00

111 00

124 00

11600

124 00

lib 00

129 00

134.00

134 00

124 00

124 00

145 00

121 00

121 00

134 DO

S29O0

134 00

$35 00

$24 95

BUDGECO.

ALIEN

Aim Uoitr Bo. ... 111900

Applr Uqht Bo> 1149 00

MiMORY

Allan 33K H.ai l»9 00

A.lon 41K Rj>« $139 00

A.lon I ISK H*m $399 00

Inirc 31KBuid 1V4 00

I Hire 4«K Buid $94 00

lnc« *4K Bond (400 only) .1149.00

WICO

JovM«k 124.9S

F»»i Kid Bill 126 95

Apolr l,«lbJI . JM.M

Aun'VII li^tb.ll 155 00

Applr AlUpcn 114 OO

IrlKiPi

Irll.i Pi

1 CM,, Pi

D.u Pr'

M*>l Mr

ifri

ttt

lit

■In

<W

1 I.K.

140(11(111

[1 40 (_d

ilHOLol

I 40 .'SO (

il 11.

Rom

Horn

ill 110900

1179 00

1179 00

,1 Dufc 179.00

CAUFOH APPLF/LJ K

»0 ( ..1 '

BIT

d lop Alt

3

too

111 91

PRODUCTS

1279 00

We also stock software by:

Adventure International.

Eduware, Creative Soft

ware, Dorset! Educational,

IDSI. Romox and Artwont.

Call for details and prices.

computer mail order east;

IN PA. CALL[717]3E7-9S75

DEPT 0BOG.477 E. Third St. Williomnport, PA 177D1

F FRANKUN 

Call on FRANKLIN Compulll· ••. 
Di.k O.i"",~. Softwa. ", ;,nd 

S p",dll l S Y. ' em Ofh: •• ! 

MICRO-SCI 

DISK DRIVES FOR 

APPLE & FRANKLIN 

" '" 
'" et c_" ... ·, 
en C.~"oll .. 

Sh~ OO 

I lt<>OO 

U UOO 

17900 

" ... 
RANA DISK DRIVES 

[ .... I .1~. IApplo/l •• ft\ ~ftl CALL 

'Il00 ,A., ,,, un 00 

aVBCOM 
48K Calor C ....... pu" .... 

,\PPLE COMPATIBLE 

$629 

VISICORP 
'0" A ppl •• 10M & F,..nkU .. 

v .. od.r . lI 8~ 00 

\' .. oto~ 'IMOO 

v .. """. tL ~~OO 
~' .. ~ .. .. U~ 00 

V .. ~ •• n4/P~.. u n 00 

v ... S< ..... ~.. In~oo 

1"",,,, , PI.~ '1 8~ 00 

V ..... k ll\,pIo U.CilM. 18MI Il n OO 

v .... o.p , . ..... 10. IBM .... V • • ", .I~"' ''' 

BROOERB OU,,",O 

I\pp"I'.~ .. 
(l . .... ·.M.pc 

So_ ill ... , 

I\,,·.d. M .. " ,". 

Cho •• " .. 
So,_" ... 

INFOCOM 

' 2300 
S11 00 
,a 00 
13. 00 
121 00 

S2100 

(load.". 11\1',10. 1\, .... lliMI I n 00 

<;r •• C,o.. n, 00 

lo,~ I. II ." III SH OO 

MOC 

1".!>d .. ~ 1 1 28K N"" Voh' . , .I . l itH 00 

AX LO,,", 

I\""I./ I" •• n."" I18K II.... U fl 00 
I\PIII.,..,.n ~ lin H .... II". ,.~~ 00 

KRAFT 

1\""~J ...... ,, .. k 14' 00 

CONTINENTAL 

f • • 1\ ....... ' ... 11\"' .. / 1\' ... , U ~ 00 

I_a Au'" (A,pI./ A,.", $1900 

h.CIoooMMl/f·_ lIn .. ' ........ 1 ,noo 
f"" tI<>oIo _l\ppI. 

n.. 80010 '" 1\,.,1 
n.. _ k "'l\ppI. c..ph ... 

[~EJHJ()M 1 
OlaK OR, VES ,,"ORATARI 

.0. 1l1li·:'1 

A ' &II·A' 

AI 18·52 
IIro 40-5 ' 
111' 0 40." , 

IInJ 4u. S 2 
IIrt) U -S ' 
111"0 44 ·.,2 

13"900 

U "'IOO 

'''''''00 
15 4<>00 

u, .. oo 
S8.8'JDO 
167<> 00 

' ...... 00 

FLOPPY DISKS 
MAXE LL 

MI) ~ K<>. 0 1101 

MU 11 111 .. . ol IO, 

f[) II ' R" m ), 

VERBATUM 

~"'. l>" DO 
~~' Ol>OIl 

ELePHANT 

132 00 

SU Oo 

SO Ooo 
,~OO 

)\0\" 5551,1 $19 .. .. 

~~- SSOD 12 ... .. 

~w. - Dl> 01,1 1014 <>9 

H EAD 

SIRIUS 

11_", ',",1'1'1., 
u.. •• lI~n l"'ppl" 

, ••• r.I ...... .,.,I.) 
!).o> ........ , ... "" .. , 

..... J... II, .. ''''ul. ) 
r ... l4d ... . A, . .. , 

Tu. moo' , .... , ... , 

[n od'" Duo . (VIC, 

UR OO 
n o 00 

n. oo 
uo oo 
u ooo 
U IOG 

nl OO 
Ul oo 

I,,",TERFACES & 

ACCESS ORIES 

l1li (,,1 I\p.~l.. , d $I ~ .. tHI 

1\1 .. 10 1'.,.11.11',"'1 .. 1", .. ,1.<0 hQ 00 

... '.n':'O ' o l'., oIIol ......... l._ I noo 
II Sl.Jl_K~231 l. .W., nq 00 

"' ............ P ... IIoo'-P ...... t...w... 'l'Ioo 
C.II .... IHM . O.bo.ft • • II ... ~..-, .. " ... , .... 

(.<Hnmod ... . ..... 1 •• nd ',.n khn In .. ,I--. 
l. .. '~. C.~ .......... . . " . ... , ..... 

HEWLETT 

PACKARD 

41CV 

$209 

HP 75 . .... . .. 5749. 
It p u c lr ... "' . ... D<v Mod .. '<I. Sl4qOO 

IIi'I OC SSq 03 

IWl i e H200 
ILI'I 1C SqQ 00 

Itl' I ~(. 

It .. 1M. 

Fo,. HP 4"1 / 4"1CV 

H" ,l Modul~ 19'.00 

Itpil c ....... Of "'iM~' .. U~Q.OO 

C .. 'd lb ...... $11400 

.... ' ... d.d ru ... "_. Mod"" $".00 
I,,,,. Mod .. ... 

M. I~ .... h.,. .. ... 

11 •• 1[:" ... Po< 

ATARIBOO 

4BK 

$489 ATARI400 
16K S149 

ATARI BOO-1BK ATARI'120o-S4K 32K .......... S274" 
48K ...... .. .. S299" 

.Call for price and ava ilability on these 
t ..... o ne ..... Computers from Atan . 

64K 5359" 

110 O"k u..... 142.00 

1 ...... _ II.,...,.,.'dWltAI . .. . OO '" DO 

1010 Po,.., .", ~< ... d.. Il' 00 

1020 . 0 C.l ..... , •• / 1'\0<... 51 • • . 00 

Ion 10 Col "'.n'.. 14 •• DO 
I.lO .... DOI. ' .. 101......... S I). 00 
• :.0 I .... IM. _... 11 •• 00 

CX.O,. .............. 11.00 

CX 4I Q _ ....... K~ ' ''~ 00 
CX .. 2 [~., • • K.. I In 00 

ex .. 3 .............. K if IH.OO 

CXU . C . ... ",_",. , • • II" U2Q 00 

e XlI OI r... ........... II" "' 00 
I ... " .. "'ft' '' p,..,. . ... .... ft,I ' IB OO 

I",". ' ",ft'o 1',"11' .. "'''' .... II U O 00 
I"''',''''ft''' P"'!1 •• ", .... ft, III U O 00 

(001 H .... u.!I'f.... JOJ 00 

4003 A ... ",,,I .. [ d..... 141 00 

8 121 ... ... , ..... ...... " .. , I~' 00 
ilUM,,,oSo~ IL>QOO 

(O~ 1'010. IEd~ I 

'018 I'ilo, 11 1 ...... 1 

80lb "'1 ... W",., 
.04 Wo,d 1' .... ,.._ 

$oO~' V . ..... I< 

ATARI 

I'--... ~ 

e. ~" ... do 
0.1 . .... . 

G.I .... ~ 

M ... ~. c ....... .... 
!>t •• M ....... .. 

c ......... ..... .. 
0090 ... 
l)oA~ .... 11_, 
£. f "", ... I1_ 

[ ........ r ' _'II94h 

Q" 
s.. ....... " III 
50., h u . 

A ...... d. 

H .. korboo ll 

C ......... I .. C ...... 

J~I1II .. II"" .. 
Mv r .... AI,*,.I:>o , 

f .... , ... 8 ud, ... , 

l ..... ft r ..... , 

I .... ... C • • " 

J.k.I" .. 
1)o.,,,h .1I 

O", Lo ... 

HoIv G .... I 
PI . ..... P • .­

K...-"", •• d o.,.ft 
lIIu ... l:>o. 81 . .. 

r, .......... . 

AO. 

/01 &.. .... s. ............ 
8~"' ... , Pool 

II O~ 00 
112 00 

"'00 
I I IQ DC! 

U HOO 

Ul OO 

,~oo 

m oo 
UJOO 

U 900 

Ul OO 
U 'OO 
m~ 

CAll 

snoo 
U'OO 
,~oo 

IH OO 

U JOO 

In 00 
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630 IF SL>76 THEN SL=76

640 IF LEFTS(N$,l)="Y" THEN PRINT"{HOME}{0

5 DOWN}";:GOTO 330

650 PRINT:PRINT "HOPE YOU IMPROVED YOUR DI

GIT SPAN":PRINT

660 PRINT "{REV}HIGHEST CORRECT DIGIT SPAN

{OFF}";MA;"{UP}"

Program 2:

40-Column PET/CBM And 64 Version

Substitute the following lines in Program 1 to run on a

40-column PET/CBM or the Commodore 64.

470 PRINT "

":INPUT "{03 UP} *{03

LEFT}";A$

560 IF FL=1 THEN PRINT "

":PRINT "{02

UP}";

610 PRINT "

":PRINT "{02 UP}";

Program 3: vie version

Substitute the following lines in Program 1 to run

Memory Trainer on the VIC-20.

40 GOTO 100

50 POKE 36878f8:POKE 36875,225:FOR 1=1 TO

30:NEXT I: POKE 36875,0:RETURN

230 PRINT "{CLEAR} {REV}MEMORY TRAINER"

250 INPUT "DIG RATE(SEC/DIG) l{03 LEFT}";

DR

270 REM DELETE THIS LINE FROM PROGRAM 1

280 INPUT "INIT SEQ LENGTH 5{03 LEFT}";SL

360 PRINT "{07 LEFT}GET SET":GOSUB 50:PRIN

T "*":PRINT "{UP}";:FOR 1=1 TO 12

50:NEXT I:PRINT

470 PRINT "

":INPUT "{04 UP} *{03

LEFT}";A$

540 PRINT:IF FL=1 THEN PRINT "{REV}INCORRE

CT{OFF}-TRY LESS":SL=SL-1

560 IF FL=1 THEN PRINT "

":PRINT "{04

UP}";

580 PRINT "{REV}CORRECT{OFF}-TRY MORE ":S

L=SL+1

610 PRINT "

":PRINT "{04 UP}";

640 IF LEFT$(N$,1)="Y" THEN PRINT"{HOME}{0

4 DOWN}";:GOTO 330

650 PRINT"{CLEAR}{DOWN}":PRINT "HOPE YOU I

MPROVED YOURDIGIT SPAN!":PRINT

Program 4: Atari Version

200 REM MAX 95 DIGITS

210 DIM N(95).A«(95),N*(3)

220 MA=0:REM MA=MAX CORRECT SPAN

230 GRAPHICS 0:PRINT "{8 SPACES}

EE5 DIEHISd? IJ:T»M:T;'C" : PRINT

240 PRINT "DIGIT RATE (SEC/DIG) 1

{2 LEFT}'1;: INPUT DR

250 IF DR<0.5 THEN DR=0.5

260 PRINT

280 PRINT "INITIAL SEQUENCE LENGTH

5{2 LEFT}";:INPUT SL

290 IF SL<2 THEN SL=2

.5 SEC/DI6

:MAX 95

300 IF SL>95 THEN SL = 9

310 REM MIN DIGIT RATE

320 REM SEQ LEN - MIN

330 PRINT :PRINT

" ; SL

34 0 REM FLASH GET SET AND DIGITS

350 POKE 752,1:PRINT :PRINT " HM

" ; :FOR 1 = 1 TO 300:NEXT I

360 PRINT " <7 LEFT3 GET SET";CHR*<253

):PRINT "*":PRINT "{UP>UJ SFOR 1 =

1 TD 500:NEXT I:PRINT

370 FOR 1=1 TO SL

380 N(I)=INT(RND(1>»10)

390 POKE 20,0:POKE 19,0

400 PRINT " {UP} " ;CHR* (N £ I ) +176) ; :FOR

J=l TO 100:NEXT J

410 PRINT " {LEFT}";N <I >

420 IF (PEEK(19> *256+PEEK(20) > /60<DR

THEN 420

430 NEXT I

440 PRINT " (UP3- " ;

450 PRINT :PRINT "INPUT DIGITS":FL=0

460 PRINT "{96 SPACES)"

470 POKE 752,0:PRINT "C3 UP} *

{2 LEFT} " ; : INPUT A*

480 IF LEN ( AS) OSL THEN FL=1:GOTO 54

0

490 FOR 1=1 TD SL

500 IF VAL (A* ( I , I ) ) ON < I )

I=SL

510 NEXT I

520 REM FL = 0 - CORRECT -

EQ LEN BY DNE

530 REM FL=1 - INCORRECT

SEQ LEN BY ONE

540 PRINT :IF FL=1 THEN POSITION 2,1

4:7 "H:[»ii]::i:l=t»fci - TRY A SHORTER S

PAN NEXT":SL=SL-1

550 IF FL=1 THEN PRINT "{80 SPACES}11

560 IF FL=1 THEN PRINT "{20 SPACES}"

PRINT "f3 UP}";

570 IF FL=1 THEN FOR J=l TO SL+1:PRI

NT N<J>;:NEXT J:GOTO 620

580 POSITION 2, 14:? " Mil:! zJ afi¥i - TRY A

LONGER SPAN NEXT{3 SPACES)":SL=

SL+1

590 IF MA<SL-1 THEN MA=SL-1

600 PRINT "{3S SPACES}";

610 PRINT "C56 SPACES}11

620 POSITION 2,18:? "AGAIN

THEN FL=1 :

INCREASES S

- DECREASES

:INPUT N*:I

POSITION 2,5

IMPROVED YOU

C3 SPACES}Y(2 LEFT}

F SL<1 THEN SL=1

630 IF SL>95 THEN SL=95

640 IF N*<1,1)="Y" THEN

:GOTD 330

650 PRINT "CUP}HOPE YOU

R DIGIT SPAN!■

660 PRINT :PRINT "

■; ma

Program 5: Apple Version

200 REM MAX 76 DIGITS

210 DIM N(76)

220 MA = 0: REM MA=MAX CORRECT SPAN

230 TEXT : HOME : INVERSE : PRINT "MEM

ORY TRAINING PROGRAM": NORMAL

PRINT

"DIGIT RATE (1-10) ? ";DR

1 OR DR > 10 THEN 230

240

250

260

270

280

INPUT

IF DR <

PRINT

INPUT

;SL

"INITIAL SEQUENCE LENGTH ?
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630 IF SL >76 THEN SL=76 
6 40 IF LEFTS(NS .l )= " Y" THEN PRINT " {HOME ){ O 

5 DOWN ) ";: GOTO 330 
650 PRINT:PRINT "HOPE YOU IMPROVED YOUR 01 

GIT SPANII:PRINT 
66 0 PRINT " {REV) HIGHEST CORRECT DIGIT SPAN 

{OFF } ";MA;" {Up} 't 

Program 2: 
40-Column PET/CBM And 64 Version 

Substitute the follolVi llg lines ill Program 1 101"1111 011 n 
40-collllllll PET/CBM or the COllllllodore 64. 

470 PRINT \I 

" :INPUT " (03 Up ) " {03 
LEFT } II;A$ 

560 IF FL=l THEN PRINT II 

UP}"; 
6 10 PRINT " 

U:PRINT " { 02 

":PRINT " { 02 UP } "; 

Program 3: VIC Version 
SlIbstitu le the following lines in Prograllll to 1"1111 

Melllory Trainer 0 11 Ihe VIC-20. 
40 GOTO 100 
50 POKE 36878 . 8 : POKE 36875 .225: FO R 1=1 TO 

30:NEXT I : POKE 36875 . 0:RETURN 
230 PRINT " (CLEAR) (REV)MEMO RY TRAINER " 

250 INPUT " DIG RATE(SEC / DIG) 1{03 LEFT) "; 
DR 

270 REM DELETE THIS LINE FROM PROGRAM 1 
280 INPUT "I NI T SEQ LENGTH 5{03 LEFT) ";SL 

360 PR I NT " (0 7 LEFT)GET SET ": GOSUB 50 : PRIN 
T u*":P RINT " { UP} ";: FOR 1 = 1 TO 12 
50 : NEXT I:PRIN T 

470 PR I NT " 
": INPUT "{04 up } *{03 

LEFT} ";A $ 
540 PRINT: I F FL=l THEN PRINT " (REV)I NCORRE 

CT{OFF) -TRY LESS " :SL=SL- l 
56 0 IF FL =l THEN PRINT " 

" :PRINT "[0 4 
UP} "; 

580 PRINT " {REV)CORRECT{OFF ) -TRY MORE ": S 
L=SL+l 

610 PR I NT 11 

": PRINT " (04 UP} "; 
640 IF LEFT$ (NS . l)= " Y" THEN PRINT " {HOME){O 

4 DOWN) ";: GOTO 330 
650 PRINT " {C LEAR) (DOWN ) ": PRINT "H OPE YOU I 

MPROVED YOURDIGIT SPAN! " :PRINT 

Program 4: Atari Version 

200 REM MA X 95 DIGITS 
210 DIM N(95) ,A$(9S) ,N$( 3) 
220 MA=0:REM MA=MA X CORRECT SP AN 
230 GRAPHICS 0:PRINT "(8 SPACES}~ 
~ u;t;'.:":l? 1~:uB'·t;I;": PR I NT 

240 PRINT "DIGIT RATE I SEC / DIG ) 1 
{2 LEFT } " ; : I NPUT DR 

250 IF DR < 0 . 5 THE N DR =0 . 5 
260 PRINT 
2 80 PRINT "INITIAL SEQUENCE LENGTH 

S{2 LEFT }"; :INPUT SL 
29 0 IF SL ( 2 THEN SL=2 

116 COMPUTE! June1983 

300 IF S L >95 THEN SL=95 
3 10 RE M MIN DIGIT RATE .5 SEC/DIG 
320 REM SEQ LEN - MIN 2 :MA X 95 
330 P R INT : PRINT "(MII·Jog!! .. 1~)I(I¢'tI •• ~ 

"; SL 
3 40 REM FLASH GET SET AND DIGITS 
35~ PO KE 752, I:PRINT ,PRINT "[!l3j ~ 

";:FOR 1 = 1 TO 300 :NEXT I 
3 6~ PRINT "(7 LEFT }GET SET";CHRSI253 

),PRINT "t":PRINT "(UP }" ;,FOR 1= 
1 TO 500,NEXT I:PRINT 

370 FOR 1=1 TO SL 
38~ N II ) = INTIRNDII)tl@) 
3 90 P OKE 20,@ :PO KE 19,0 
4 00 PR INT " { UP}" ; CHRS( N(I) + 17b );:FOR 

J=I TO 100 :NE XT J 
410 PRINT "(LEFT}";N (I) 
42 0 IF (PEE K( 19 ) *256+PEEK(20»/60 < OR 

THEN 420 
4 3 0 NEX T I 
440 PRINT "{UP } "; 
450 PRINT :PRINT "INPUT DIGITS ":FL =0 
460 PRINT " ( 96 SPACES}" 
470 POKE 752,0 :PRINT " {3 UP } * 

(2 LEFT}";:INPUT AS 
480 IF LEN(AS) <> SL THEN FL =I :GOTO 5 4 

o 
490 FOR 1 = 1 TO SL 
50~1 I F VA L (A$ ( I , I) ) <: )o N ( I) THEN FL = 1 : 

I =S L 
5HI NE XT I 
520 REM FL=0 - CORRECT - INCREASES 5 

EO LEN BY ONE 
530 REM FL=I - INCORRECT - DE CRE ASES 

SEQ LEN BY ONE 
540 PRINT :IF FL=1 THEN PO S ITION 2, 1 

4: ? " .. :I.u)·'-I#I .... - TRY A S HO RTER S 
PA N NE XT":SL=SL- l 

550 IF FL = l TH EN PRINT " {80 SPACES} "; 
5 60 IF FL = 1 THEN PRINT "(20 SPACES}" : 

PRINT " (3 UP}"; 

- 5 70 IF FL=1 THEN FOR J=1 TO SL+l:PRI 
NT N(J);:NE XT J:GOTO 620 

581'3 P OS I T I ON 2, 14: ? "IMtl-t-t;:: .. " - TRY A 
LONG ER SPA N NE XT( 3 SPACES } ": S L= 

SL+ l 
- 591'3 IF MA <SL- l THEN MA=SL-l 

601'3 PRINT " {38 SPACES}"; 
610 PR INT "{56 SPACES}" 
6 21'3 POSI TION 2,18 : ? "AGAIN 

630 
640 

651'3 

660 

(3 SPACES}V{2 LEFT } "; : INPUT N$ : I 
F SL <: 1 THEN S L= 1 
IF SL >95 THEN SL=95 
IF NS(I,I)="Y" THEN POSITION 
:GOTO 331'3 
PRINT "(U P } HOPE YOU IMP ROVED YOU 
R DIGIT SPAN~" 
P RI NT: P RINT "[;I;1:'J!I(";r:]:13*~"'il' uul·J:J?I .... I}J] 
£It:E =r:: "; M A 

Program 5: Apple Version 

20121 
210 
220 
230 

240 
250 
260 
270 
280 

REM MAX 76 DIGITS 
DIM N (76) 

MA = 0: REM MA=MA X CORRECT SPAN 
TEXT : HOME: INVERSE: PRINT " MEM 
DRY TRAINING PROGRAM" : NORMAL 
PRINT 
INPUT "DIGIT RATE 11-10) ? " ;DR 
IF DR < 1 OR DR > 10 THEN 230 
PRINT 
INPUT "INITIAL SEQUENCE LENGTH ? " 
j SL 



FREE

Box of printer paper and

demo tape with purchase.

Deluxe

comstar f/t

PRINTER — $299.00

The Comstar is an excellent addition to any

micro-computer system. (Interlaces are

available for Apple, VIC-20, Commodore-64,

Pet, Atari 400 and 800, and Hewlett Packard) At

only $299. the Comslar gives you print quality

and features found only on printers costing

twice as much. Compare these features.

• BIDIRECTIONAL PRINTING with a LOGIC

SEEKING CARRIAGE CONTROL for higher

through-put in actual text printing. 80

characters per second.

• PRINTING VERSATILITY: standard 96 ASCII

character set plus block graphics and interna

tional scripts. An EPROM character generator

Includes up to 224 characters.

• INTERFACE FLEXIBILITY: Centronics is

standard. Options Include EIA RS232C, 20mA

Current Loop. (Add $20.00 for RS232)

• LONG LIFE PRINT HEAD: 100 million

character life expectancy.

• THREE SELECTABLE CHARACTER

PITCHES: • 10, 12 or 16.5 characters per Inch.

132 columns maximum. Double-width font also

Is standard for each character pitch.

• THREE SELECTABLE LINE 8PACINOS: 6, 6

or12 lines per Inch.

• PROGRAMMABLE LINE FEED: program

mable length from 1/144 to 255/144 inches.

• VERTICAL FORMAT CONTROL: program

mable lorm length up to 127 lines, useful tor

short or over-sized preprinted forms.

• FRICTION AND TRACTOR FEED: will accept

single sheet paper.

• 224TOTAL CHARACTERS

• USES STANDARD SIZE PAPER

If you want more Iry —

Premium Quality

COMSTAR FYTSUPER-10"

PRINTER — $369.00

More Features Than MX-80

For $250 Less
For $389.00 you get all of the features ot the
Comstar plus 10" carriage, 100 cps. 9 x 9 dot

matrix with double strike capability for 18 x 16

dotmatrlx. High resolution bit Image (120 x 144

dot matrix), underlining, backspacing, 2.3K

buffer, left and right margin settings, true

lower descenders, with super and subscripts,

and prints standard, Italic, Block Graphics,

special characters, plus 2K of user definable

characters. For the ultimate In price per

formance the Comstar F/T Super 10" leads the

pack I

80 COLUMN PRINTER $199

Super silent operation, 60 CPS. prints Hi-

resolution graphics and block graphics, ex

panded character set, exceptionally clear

characters, fantastic print quality, uses inex

pensive thermal roll paper!

Double

Immediate Replacement

Warranty

We have doubled Ihe normal 90 day warranty

to 180 days. Therefore il your printer fails

within "180 days" Irom the date of purchase

you simply send your printer to us via United

Parcel Service, prepaid. We will IMMEDIATELY

send you a replacement printer ai no charge

via United Parcel Service, prepaid. This warran

ty, once again, proves that WE LOVE OUR

CUSTOMERS!

15 DAY FREE TRIAL

OTHER OPTIONS

Extra Ribbons $ 5.95
Roll Paper Holder 32.95

Roll Paper 4.95
5000 Labels 19.95
1100 Sheals Fan Fold Paper 13.95

Add S20.00 shipping, handling and insurance.

Illinois residents please add 6% tax. Add

$40.00 for CANADA, PUERTO RICO, HAWAII,

ALASKA orders. WE DO NOT EXPORT TO

OTHER COUNTRIES. Enclose cashiers check,

money order or personal check. Allow 14 days

for delivery, 2 to 7 days for phone orders, 1

day express mall available!! Canada orders

must be In U.S. dollars.

COMSTAR F/T

ABCDEFGH I 3 KLMNDPQR'BTUVWXY

X mn op d r &t uvwk y z 1 2345£>7B(

ABCDEFGHIJKLMNOPQRSTUVWXYZabcde-f9hi Jklmnopqrstuvwx

ENTERPRIZES <F*CT0BYWRECT>
BOX 550, BARRINQTON, ILLINOIS 6OC10
Phon* 312/352-5244 to order

Zaibcde-F ghi jk

O

vz1234567890

8UPER-10" ^BCDEF^GH I JKLMIMOPQRBTUVWXYZ

ABCDEF6HIJKLMN0PQR8TUVWXYZ 1234S67B9O
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Deluxe 
COMSTAR FIT 

PRINTER - 5299.00 
The Comstar is an excellent add il ion to any 
m icro-computer system: (Interfaces are 
available for Apple, VIC-20, Commodore-64, 
Pel, Alarl 400 and 800, and Hew lett Packard) At 
only $299. the Comslar gives you print Quality 
and features found only on prinlers costing 
twice as much. Compare these fealures. 

• BI·DIRECTIONAL PRINTING with a LOGIC 
SEEKING CARRIAGE CONTROL for higher 
through·put In ac tual lext printing . 80 
characters per second. 

• PRINTING VERSATILITY: standard 96 ASCII 
character set plus block graph ics and Interna­
tional scripts. An EPROM character generator 
Inctudea up to 22-4 characters. 

• INTERFACE FLEXIBILITY: Centron ics Is 
standard . Options Include EIA RS232C, 20mA 
Current Loop. (Add $20.00 for RS232) 

• LONG LIFE PRINT HEAD: 100 million 
character life expectancy. 

• THREE SELECTABLE CHARACTER 
PITCHES: • 10, 12 or 16.5 charloCters per Inch. 
132 columns m8JC lmum. Double-width font also 
Is standard for each character pitch. 

• THREE SELECTABLE LINE SPACINGS: 6, 8 
or 12 lines per Inch. 

• PAOQAAMMABLE LINE FEED: program­
mable length from 1/144 to 25511-4-4 Inches. 

COM.STAR FIT 

• VERTICAL FORMAT CONTROL: prog ram­
mable form length up to 127 lines. useful lor 
short or over·sized preprinted forms. 

• FRICTION AND TRACTOR FEED: wil l accept 
single sheet paper. 

~-4TOTAlCHARACTERS 

USES STANDARD SIZE PAPER 

II you want more try_ 

Premium Quality 
COMSTAR FIT SUPER·l0" 

PRINTER - 5389.00 
More Features Than MX·80 

For $250 Less 
For S389.00 you gel all 01 the lealures 01 the 
Com star plus 10" carriage, 100 cps , 9 x 9 dot 
matrix with double strike capability for 18 x 18 
dol matrix. High resolut ion bit Image (120 x 14-4 
dot matrix), underlining , backspacing, 2.3K 
buller, left and right margin settings, true 
lower descenders, w ith super and subscripts. 
and prints standard, lIaUc, Block Graph ics, 
special characters, plus 2K 01 user definable 
characters. For the ult imate In price per· 
formance the Comstar FIT Super 10" leads the 
packl 

80 COLUMN PRINTER 5199 
Super si lent operation . 60 CPS. pM ts Hi· 
reso lution graphics and block graph ics. e J( ' 

panded character set. excep tionally clear 
characters. fantas tic print quality. uses inex· 
pensive thermal roll paper! 

Double 
Immediate Replacement 

Warranty 
We have doubted the normal 90 day warranty 
to 180 days . Therefo re il your printer lal ls 
with in " 180 days" /rom tne date 01 purChase 
yOu simply send your printe r to us Yla Uni ted 
Parcel Service. prepaid. We will IMM EDIAT ELY 
send you a replacemen t printe r at no charge 
via United Parcel Service . prepaid. ThiS warran · 
ty. once again. proves that WE LOVE OUR 
CUSTOMERS! 

15 DAY FREE TRIAL 
OTHER OPTIONS 

Extra RibbOns .. 
Roll Paper Holder . 
Roll Paper . . . 
5000 Labels .. . 
1100 Sheets Fan Fold Paper . 

... $ 5.95 
. . ... 32.95 

' .95 
. 19.95 
. 13.95 

Add $20.00 shipping, handling and insurance. 
illi nois res idents please add 6 % tax . Add 
$40.00 lor CANADA, PUERTO RI CO. HAWAII , 
ALASKA orders. WE DO NOT EXPORT TO 
OTHER COUNTRIES. Enclose cash iers check. 
money order or personal check. Allow 1-4 days 
for del ivery, 2 to 7 days lor phone orders, 1 
day express mall available! I Canada orders 
must be In U.S. do llars. 

PRDTECTD 
ENTER PRIZES """o"·~mn 
BOX 550, BARRINGTON, ILLINOIS 80010 
PhoM 31213&2·5244 to orct.r 

COMSTARFIT 

ABCDEFGHIJKLMNDPQRSTUVWXVZabcd~+9h~~k 

1~n ~PQr~t~~~xYZ 1234567890 
ABCDEFGHIJKLMNOPQRSTUVIiI :<YZabcdef9hi j kl mnOPQrstuv ," " y z 1234567890 

SUPER·l0" AeCDEFGHX~KLMNOPgRBTUVWXVZ 
ABCDEFGHIJKU1NOPlilRSTUVWXVI1234:567BCiJO 
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290

300

320

330

340

350

360

370

380

400

410

420

430

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

IF SL < 2 THEN SL = 2

IF SL > 76 THEN SL = 76

REM SEQ LEN - MIN 2:MAX 76

PRINT : INVERSE : PRINT "CURRENT D

ISIT SPAN";: NDRMAL : PRINT " ";SL

REM FLASH BET SET AND DIGITS

PRINT : FLASH : PRINT "GET SET";: FOR

I = 1 TO 300: NEXT I: NORMAL : HTAB

1: PRINT "GET SET";

PRINT CHR* (7): PRINT " *";: FOR I

= 1 TO 1250; NEXT I

FOR I = 1 TO SL

N(I) = INT < RND (1) * 10)

HTAB 1: INVERSE : PRINT N(I>;: FOR

J = 1 TO 100: NEXT J: NORMAL

HTAB 1: PRINT N<I);: IF I = SL THEN

HTAB 1: PRINT " "j

FOR K = 1 TO DR * 100: NEXT K

NEXT I

PRINT : PRINT : PRINT "INPUT DIGIT

S":FL = 0

PRINT "

PRINT "

": VTAB 13: PRINT "*";: HTAB

1: INPUT "";A*

IF LEN <A») < > SL THEN FL = 1: GOTO

540

FOR I = 1 TO SL

IF VAL < MID* (A*,1,1)) < > NU)

THEN FL = 1:I = SL

NEXT I

REM FL=0 - CORRECT - INCREASES SE

Q LEN BY ONE

REM FL=1 - INCORRECT - DECREASES

SEQ LEN BY ONE

IF FL = 1 THEN INVERSE : VTAB 15:

PRINT "INCORRECT";: NORMAL : PRINT

11 - TRY A SHORTER SPAN NEXT ": SL =

SL - 1

IF FL = 1 THEN PRINT "

IF FL = 1 THEN PRINT

VTAB 1

IF FL = 1 THEN FOR J = 1 TO SL +

li PRINT RIGHT* ( STR* <N<J)>,l>j

: NEXT J: GOTO 620

VTAB 15: INVERSE : PRINT "CORRECT"

;: NORMAL i PRINT " - TRY A LONGER

SPAN NEXT ":SL = SL + 1

IF MA < SL - 1 THEN MA = SL - 1

PRINT "

PRINT "

11: VTAB 18

HTAB 1: VTAB 19: INPUT "AGAIN (Y 0

R N) ? ";N»: VTAB 19: HTAB 18: PRINT

11: IF SL < 1 THEN SL = 1

IF SL > 76 THEN SL = 76

IF LEFT* <N*,1) = "Y" THEN VTAB

6: GOTO 330

PRINT : HTAB 7i PRINT "HOPE YOU IM

PROVED YOUR SPAN!": PRINT

HTAB 7: INVERSE : PRINT "HIGHEST C

ORRECT DIGIT SPAN";: NORMAL : PRINT

11 ";MA: VTAB 23

130 MA=0

140 CALL CLEAR

150 CALL SCREEN(12)

160 FOR 1=5 TO 8

170 CALL COLOR(I,14,16)

180 NEXT I

190 PRINT "<6 SPACES>MEMORY TRAINER

Program 6: TI-99/4A version

100 RANDOMIZE

110 REM MAX 90

120 DIM N<90)

DIBITS

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

790

800

810

FOR 1=1 TO

PRINT

NEXT I

3

INPUT "DIBIT RATE (

IF DR<1 OR

PRINT

1-10) ? ":DR

DR>10 THEN 140

INPUT "INITIAL SEQUENCE LENGTH

? " : SL

IF SL<2 THEN SL=2

IF SL>90 THEN SL=90

PRINT

PRINT

PRINT

PRINT "CURRENT DIBI

* (SL)

PRINT

PRINT

IF H*< >"Y"

FOR 1=1 TO

PRINT

NEXT I

PRINT "get

PRINT "*"

FOR 1=9 TO

CALL COLOR

NEXT I

FOR 1=1 TO

NEXT I

FOR 1=9 TO

CALL COLOR

NEXT I

CALL SOUND

FOR 1=1 TD

NEXT I

FOR 1=1 TO

THEN 390

6

set"

1 1

<I,10,7)

200

1 1

(1,2,1)

( 150,300,

200

SL

N ( I )=INT(RND*10)

CALL HCHAR

FOR J=l TO

NEXT J

CALL HCHAR

FOR K=l TO

NEXT K

NEXT I

CALL HCHAR

FL =0

PRINT

PRINT

IF H*< >"Y"

FOR 1=1 TO

PRINT

NEXT I

(23,3,N(I

DR*20

(23,3,32)

10

(23,3,32)

THEN 690

4

PRINT "INPUT DIBITS

INPUT "t":

PRINT

PRINT

FOR 1=1 TO

NEXT I

IF LEN(A*)

FL=1

60T0 850

FOR 1=1 TO

A*

200

=SL THEN

SL

IF VAL(SEG*(A*,1,1)

20

I=SL

FL=1

T SPAN "&STR

10)

) +48)

■'

780

)=N(I)THEN 8
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290 
300 
320 
330 

340 
350 

360 

370 
3B0 
400 

410 

420 
430 
450 

460 

IF SL < 2 THEN SL = 2 
IF SL > 76 THEN SL = 76 
REM SEQ LEN - MIN 2:MAX 76 
PRINT : INVERSE : PRINT "CURRENT 0 
IGIT SPAN";: NORMAL : PRINT " "; SL 
REM FLASH GET SET AND DIGITS 
PRINT: FLASH: PRINT "GET SET";: FOR 
I = 1 TO 300: NE XT I: NORMAL: HTAB 
1: PRINT "GET SET"; 
PRINT CHRs (7): PRINT "*";: FOR I 

= 1 TO 1250: NE XT I 
FOR I = 1 TO SL 

N(I) = INT ( RND (1) * 10) 
HTAB 1: INVERSE : PRINT N (!) ;: FOR 
J = 1 TO 100: NEXT J: NORMAL 
HTAB 1: PRINT N(I);: IF I = SL THEN 

HTAB 1: PRINT" "j 

FOR K = 1 TO DR * 10fij: NEXT K 
NEXT I 
PRINT PRINT PRINT" INPUT DIGIT 
5 " : FL 0 
PRINT 

". , 
470 PRINT" 

130 MA =0 
140 CALL CLEAR 
150 CALL SCREEN(12) 
~60 FOR 1=5 TO B 
170 CALL COLOReI, 14, 16) 
IB0 NEXT I 
190 PRINT " ( 6 SPACES}MEMORY TRAINER 

200 FOR 1=1 TO 3 
210 PRINT 
220 NEXT I 
230 INPUT "DIGIT RATE (1-10) ? ":DR 
240 IF DR < 1 OR DR >10 THEN 140 
250 PRINT 
260 INPUT "INITIAL SEQUENCE LENGTH 

? ": SL 
270 IF SL < 2 THEN SL=2 
2B0 IF SL >90 THEN SL=90 
290 PRINT 
300 PRINT 
310 PRINT 
320 PRINT "CURRENT DIGIT SPAN "~STR 

S(SL) 
330 PRINT 

": VTAB 13: PRINT It*";: HTAB 3 413 PRINT 

4B0 

490 
500 

510 
520 

530 

540 

550 

1: INPUT "";AS 
IF LEN (AS) < > SL THEN FL = 1: GOTO 
540 
FOR I = 1 TO SL 
IF VAL ( MIDS (AS, I, 1) < > N(I) 

THEN FL = 1:1 = SL 
NEXT I 
REM FL=0 - CORRECT - INCREASES SE 
Q LEN BY ONE 
REM FL=1 - INCORRECT - DECREASES 
SEQ LEN BY ONE 
IF FL = 1 THEN INVERSE: VTAB 15: 
PRINT "INCORRECT··;: NORMAL : PRINT 

" - TRY A SHORTER SPAN NE XT " :SL = 
SL - 1 
IF FL 1 THEN PRINT 

"; 
560 IF FL 1 THEN PRINT 

": VTAB 1 
6 

570 IF FL = 1 THEN FOR J = 1 TO SL + 
I. PRINT RIGHTs ( STRS (N(J»,I); 
: NEXT J: GOTO 620 

5B0 VTAB 15: INVERSE: PRINT "CORRECT" 
I' NORMAL. PRINT" - TRY A LONGER 

SPAN NEXT ":SL = SL + 1 
590 IF MA < SL - 1 THEN MA = SL - 1 
600 PRINT 

610 PRINT 
". , 

": VTAB IB 
620 HTAB 1: VTAB 19: INPUT "AGAIN (Y 0 

R N) ? "; NS : VTAB 19: HTAB IB: PRINT 
II II: IF SL < 1 THEN SL = 1 

630 IF SL > 76 THEN SL = 76 
640 IF LEFTS (NS,1) = "Y" THEN VTAB 

6: GOTO 330 
650 PRINT: HTAB 7 . PRINT "HOPE YOU 1M 

PROVED YOUR SPAN!": PRINT 
660 HTAB 7. INVERSE : PRINT "HIGHEST C 

ORRECT DIGIT SPAN";: NORMAL : PRINT 
" ";MA: VTAB 23 

Program 6: TI-99/4A Version 

100 RANDOMIZE 
110 REM MAX 90 DIBITS 
120 DIM N(90) 
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3 50 
360 
370 
3B0 
390 
400 
410 

IF HS <> "Y" 
FOR I = I TO 
PRINT 
NEXT I 
PRINT "get 
PRINT "* " 
FOR 1=9 TO 

THEN 390 
6 

set" 

I I 
420 CALL COLOR(I,10,"7) 
430 NEXT I 
440 FOR 1=1 TO 200 
450 NEXT I 
460 FOR 1=9 TO 11 
470 CALL COLOR CI,2,1) 
4B 0 NEXT I 
490 CALL S QUND(1 50,300,10) 
500 FOR 1 = 1 TO 20fij 
510 NE XT I 
520 FOR 1 =1 TO SL 
530 N(I) = INT(RND*10) 

54 0 CALL HCHA R(23 , 3 ,NCI )+4B ) 
550 FOR J=1 TO DR* 20 
560 NEXT J 
570 CALL HCHAR(23, 3,32) 
5B0 FOR K=1 TO 10 
590 NEXT K 
600 NEXT I 
610 CALL HCHAR( 23,3 , 32) 
620 FL =0 
630 PRINT 
640 PRINT 
650 IF HS <> " Y" THEN 690 
660 FOR 1 = 1 TO 4 
670 PR IN T 
6B0 NEXT I 
690 PRINT "INPUT DIGITS" 
700 INPUT "*":AS 
710 PRINT 
720 PRINT 
730 FO R 1=1 TO 200 
740 NE XT I 
750 IF LEN(AS)=SL THEN 7B0 
760 FL=1 
770 GO TO B50 
7B0 FOR 1=1 TO SL 
790 I F VAL (SEGS (AS, I , 1) ) = N ( I ) THEN B 

20 
B00 I=SL 
B10 FL=1 



TURNYOUR
COMPUTERINTOA

FULL-BLOODEDWORD
PROCESSOR.

VIC 20IU and Commodore 64'" users,

something very clever is lying in wait for

you. It's called Quick Brown Fox."1

Quite simply. Quick Brown Fox is the

quickest, easiest to learn, user-friendliest—

and most versatile—word processing

software running.

Take a look at some of these crafty features. You

get full editing, even on standard displays. (The Fox supports most

80-column boards too.) You get automatic reformatting of edited

text, not the tedious paragraph-by-paragraph runaround. There's more.

You get single-key operation, text moving, boilerplating, tab and

margin settings, right justification, proportional spacing. You get in

telligent software that uses less computer memory. (That's how come

it even works with an off-the-shelf VIC 20.) You also get compatibility

with a wide range of printers—plus plenty more.

And you get it all for only $65. Doesn't that make you want to trot

through your texts with a Quick Brown Fox?

QUICKBROWNFOX"
Call or wrire for more details:

548 Broadway, New York. NY 10012 (212) 925-8290

Dealer Inquiries Invited

<& 1983 Quick Brown Fox

TURN YOUR 
COMPUTER INTO A 

FULL-BLOODED WORD 

f(~ 
~ 

© 1983 Quick Brown Fox 

PROCESSOR. 

VIC 20'" and Commodore 64 '" users, 
something very clever is lying in wait for 
you. It's called Quick Brown Fox:" 

Quite simply, Quick Brown Fox is the 
quickest, easiest to learn, user-friendliest­

and most versatile-word processing 
software running. 

Take a look at some of these crafty features. You 
get full editing, even on standard displays. (The Fox supports most 

SO-column boards too.) You get automatic reformatting of edited 
text, not the tedious paragraph-by-paragraph runaround. There's more. 
You get single-key operation, text moving, boilerplating, tab and 

margin settings, right justification, proportional spacing. You get in­
telligent software that uses less computer memory. (That's how come 
it even works with an off-the-shelf VIC 20.) You also get compatibility 
with a wide range of printers-plus plenty more. 

And you get it all for only $65. Doesn't that make you want to trot 
through your texts with a Quick Brown Fox? 

QUICK BROWN FOX'· 
Call or write for more details: 

548 Broadway, New York, NY IOOI I (Ill ) 9 15-8190 
Dealer Inquiries Invited 



820 NEXT I

830 REM FL=0 -CORRECT- INCREASE SEQ

LEN BY ONE

840 REM FL=1 -INCORRECT-

850 CALL CLEAR

860 IF FL=0 THEN 980

870 PRINT "INCORRECT-TRY A SHORTER

SPAN"

880 PRINT

890 SL=SL-1

90 0 PRINT "YOUR RESPONSE=";A*

910 H*=""

920 FOR 1=1 TO SL+1

930 H$ = H«&STR* (N( I > )

940 NEXT I

950 PRINT

960 PRINT "ACTUAL SEQUENCE=";H*

970 GOTO 1020

980 PRINT ■ CORRECT-TRY A LONGER SP

AN"

990 SL=SL+1

1000 IF MA>=SL-1 THEN 1020

1010 MA=SL-1

1020 FOR 1=1 TO 10

1030 PRINT

1040 NEXT I

1050 PRINT "C6 SPACES>AGAIN (Y OR N

1060 CALL KEY(0,F,STATUS)

1070 IF STATUS=0 THEN 1060

1080 Ht=CHR*(F)

1090 CALL CLEAR

1100 IF H*="N" THEN 1120

1110 GOTO 320

1120 PRINT "HOPE YOU IMPROVED YOUR

SPAN!"

1130 FOR 1=1 TO 10

1140 PRINT

I 150 NEXT I

1 160 FOR 1=3 TO 4

1170 CALL COLOR ( I , 13, 12)

1180 NEXT I

1190 PRINT "-HIGHEST CORRECT DIGIT

SPAN-"

1200 PRINT

1210 PRINT

1220 PRINT "Cl1 SPACES* <"JMA;">"

1230 FOR 1=1 TO 500

1240 NEXT I

1250 END

"Memory Trainer," Atari version. (Other versions similar.)

o

LANGUAGE
UTILITIES

for ATARI 400/800/1200.

Verv.in

utility programs

require no software

modifications and are

a must for all serious ATARI BASIC

programmers.

CASDUP 1.0 & 2.0 To copy most

HOOT tapes and cassette data files.

1.0 is a file copier. 2,0 is a sector

copier. Cassette only S24.95

CASDIS To transfer most BOOT

tapes and cassette data files to disk.

Disk only S24.95
FULMAP BASIC Utility Package.

VMAP-variable cross-reference,

CMAP-constant cross-re fereno;

[includes indirect address

references), LMAP-Iinu number
cross-reference, FMAP-all of the

above. Will list "unlistable"

programs- Also works with

Editor.1Assembler cartridge to allow

editing of string packed machine

language subroutines. AH outputs

may be dumped to printer. Cassette

orbiskS39.95
D ISASM To disassemble machine

language programs. Works with or

without Editor Assembler

cartridge. May be used to up or

down load single boot files. All

output can be dumped to printer.

Cassette or Disk $24.95

DISDUP For disk sector

information copying. May specify

single sector, range of sectors, or all.
Copies may be made without read

varify. Disk S24.95

IJG products are available a!

computer stores, B. Dalton

Booksellers and independent

dealers around the world. If IJG

products are not available from your

local dealer, order direct. Include

S-I.OOibrshippingand handling per

item. Foreign residents add S11.00
plus purchase price per item. U.S.

funds only please.

1JC. Inc. 1953 W. Ilth Street

Upland. California 91786
Phone: 714 946-5305

Hit's from F?
IT'S JUSTGREAT!

Learn to program theATARI

in6502MachineLanguage&BASK.

I
V

si

Three new ATARI Books (or the

serious programmer and beginner, are

now distributed by IJG. lor use with

the ATARI 400 and BOO microcomputer

systems.

ATARI BASIC, Leaning Bf Using.

This is an action baok'You program

with it more than you read it. You use

it. you discover with it, you create it.

Learn ATARI BASICessily through the

short programs provided. A great

sourca ol work problems tor tsacher

or student 73 pages. ISBN

3-92-1685-86-X S5.95.

Games For The ATARI. Provides

ideas on how lo create your own

computer games. Contains primarily

BASIC examples but, ior very

advanced programmers, a machine

language example is included at Ihe

end of the book. 115 pages. ISBN

3-911682-84-3 S7.95.

Ho* la Program Tour ATARI In 6507

Machine Language. To teach me

novice computer user macjitne

language, Ihe use ol an assembler,

ana now lo call subroutines from the

BASIC interpreter. 106 pages. ISBN

3-92 1682-97-5 S9.95.

IJG products are available at

compute? stores, B. Oalton

Booksellers and independent dealers

around the world

If IJG products are not available

from your local dealer, order direct.

Include 54.00 lor shipping and

nandlmo pet item Foreign residents

add Sn .00 plus purchase price per

ilem. U.S. funds only please.

IJG, Inc. 1953 W. 11th Street

Upland, California 91786

Phone: 714/946-5605

KfflsfromE?
IT'S JUSTGREAT!
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NEXT I 820 
830 REM FL=0 -CORRECT- INCREASE SEQ 

840 
850 
860 
870 

B80 
890 
900 
910 

LEN BY ONE 
REM FL=l -INCORRECT­
CALL CLEAR 
IF FL=0 THEN 980 
PRINT "INCORRECT-TRY A SHORTER 
SPAN" 
PRINT 
SL =SL-l 
PRINT "YOUR RESPONSE=";AS 
H$= "" 

920 FOR 1=1 TO SL+l 
930 HS = HS ~ STR$(N(I » 

940 NEXT I 
950 PRINT 
960 PRINT "ACTUAL SEQUENCE=";HS 
970 GOTO 1020 
980 PRINT CORRECT-TRY A LONGER SP 

AN" 

990 SL=SL+l 
1000 IF MA >=SL-l THEN 1020 
1010 MA=SL-l 
1020 FOR 1=1 TO 10 
1030 PRINT 
1040 NEXT I 
1050 PRINT "(6 SPACESJAGAIN (Y QR 

) ? 
1060 CALL KEY(0,F,STATUS) 
1070 IF STATUS=0 THEN 1060 
1080 
1090 
1100 
1110 
1 120 

1130 
1140 
1150 
1160 
1170 
1180 
1190 

1200 
12U' 

H$=CHR$ ( F) 
CALL CLEAR 
IF H$="N" THEN 
GOTO 320 
PRINT "HOPE YOU 
SPAN!" 
FOR I = I TO 10 
PRINT 
NE XT I 
FOR 1=3 TO 4 

1120 

IMPROVED 

CALL COLOR ( I , 13, 12 ) 
NEXT I 
PRINT "-HIGHEST CORRECT 
S PA N-" 
PRINT 
PRINT 

YOUR 

DIGIT 

1220 PRINT " ( 11 SPACES } (";MA;")" 
1230 FOR 1=1 TO 500 
1240 I 

N 

"Memory Tra iller," Alar; versioll . (Otl,er versions similar,) 
ra 
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lANGUAGE 

ill Vm" C?- Ullll ty pmgranls 
require no softwJre 

modifica tions .m.! are 
a must foran serious ATAR! B,\ SIC 
progr .. mmcrs. 

CASOUP 1.0 & 2.0 To copy most 
BOOT liI~S and cassette doll') files. 
1.0 is a file copier. 2.0 is ;] st"Ctor 
copier. ColSsette only 524 .95 

CASDIS To transfer most BOOT 
\ilPCS and cassette da til files to disk. 
Disk only 524.95 

FULMAP BASIC Utility Pd(kage. 
VMAP-variilble cross-reference , 
C~IAP·const .. nt cross·reference 
(includes indirect address 
references), LMAP-line number 
cross-reference. FMAP·all of the 
",oo\'c. Wi!llis t "unl is lable" 
progr':lIns. Also w orks wi th 
Edi tor/Assembler cartridge to allow 
editing of string pilcked milchine 
JanguJse sub routines. All outputs 
may be dumped \0 printer. Cassette 
or Disk 539.95 

DISASM To d isassemble machme 
language programs. Wori<.s wi th or 
wi thout EditorfAssembler 

cartndge. May be used to up or 
down 10,ld single boot files. All 
output C'1n be dumped to printer. 
Cassette or Disk 524.95 

DI$DUP For disk sector 
inform,lIion cop)'ing. Ma}' sp\."<:if)' 
singlest'Ctor, r,mgeofst'Ctors, ur all 
Copies rna)' be m"de without Il.'ad 
v"rify. Disk 524 .95 

IJG products are available"t 
computer 5tofes, B. Dalton 
Booksellers and independent 
dealers Jround the world. If IJG 
products are not available from rOUT 

local dealer, order direct. Indude 
$4 .00 forshLpping and hand ling per 
item. Foreign residents ad d 511 .00 
plus purch.-.se price per item. U.S. 
fund s only pJe"se. 

IJG. Inc. 1953 W. !ilh Street 
UpJ'lIld. C.llifor!li .. 91786 
Phone: 71~ 9~6·5805 

Hit'sfrom~ 
IT'S JUSTGRfAT! 

Leu Ii 10 pt'a ;aWIl theATARI '" 
in 6502 Ma~hine Language & BASIC. 

Three new ATARI books lor the 

Gam" fer""" j PrOVides 
ideas on how to c"r!ale your own 
computer games. Contains primarily 
8A SIC exa mples but , for very 
advanced programme's , a maclt lne 
language eICample is included at the 
end 01 the book. 115 pages. ISBN 
3-911682·84·3 57 .95 . 

.... lIl'TOfnm Yavr A.TARI In 1502 
lUdtI.lt.algl all'. To teach rne 

novice computer user madline 
language, the use 01 an as mbler, 
and hOw 10 caU subroutines Irom the 
BASIC [nte'p,eter. t06 pages. ISBN 
3·92 1682·97·5 S9.95. 

IJG producls artll'tli'labkt at 
computer stores. 8. Dalton 
Bookselle,s and kldependent dealers 
.round tlte wortd. 

IIIJG products are not available 
lrom your local dealer, order direct 
Inelude $4 .00 lor shipping and 
irlndlmg per Item Foreign residents 
add S11 00 plus purchase price p~r 
item, U.S, lund s only please. 

IJG , Inc. 1953 W. 11th Sireet 
Upland, CaUlornia 9t786 
Phone: 7141946·5805 

Hit'sfrom~ 
IT'S JUSTGREAT! 



Will This Happen

to You? ."
►

NOT IF YOU BUY YOUR PRINTER

FROM...

After reading this issue of Compute, you are now fully aware of the

many outstanding printers on the market today. But what you might

not be aware of is the printer that you like best might not be compatible

with your computer and software. At The Printer Store, we specialize

in printers so our experienced professional staff can help you choose

the right printer for personal and business needs. When you buy a

printer from us you can be assured that not only will you receive a

great LOW price, but also:

• FULL FACTORY AUTHORIZED SERVICE

• FREE TECHNICAL CONSULTATION

• FULL AFTER SALE SUPPORT

DOT MATRIX printers

EPSON SERIES
FX 80 $ CALL
MX 100 SCALL

OKIDATA SERIES
82 A $380
83A $685
92A S CALL
93A S CALL
84 (parallel) SCALL

C. ITOH SERIES
8510 Prowriter $395
Prowriter II SCALL

IDS SERIES
Microprism 480 SCALL
Prism 80 SCALL
Prism 132 SCALL

GEMINI SERIES
Gemini 10 $339
Gemini 15 SCALL

NEC 8023 SCALL
Toshiba P 1350 S1750

LETTER QUALITY printers
BROTHER SERIES

HR-1
HR-1

parallel)
serial) ..

COMREX SERIES
CR-1 (parallel)
HR-1 (serial) .

S815
$ CALL

$ CALL
$ CALL

Transtar 130 S7B5

C. ITOH SERIES

F-10 40CPS SCALL
F-10 55CPS

Daisywriter SCALL

NEC SERIES
3510 $1575
3530 $1850
3550 S CALL
7710 $2425
7720 $2900
7730 S2400

SCM-TPI $585

'Cal & horizontal

£l!JOH 8510 Prowriter

INTERFACE EQUIPMENT
Apple Dumplings $145
Grappler Plus $165
CCS Apple Serial Interface
& Cable $150

Complete stock of
Epson Accessories.... $ CALL

Custom Printer Cables for
Apple, Atari, IBM,
TRS-80 (all models) ... SCALL

Printer stands: large $95
Printer stands: small $25
Printer ribbons SCALL
Hayes Micromodem II ... $ CALL

We carry a full line of Cables and Accessories

Call (213) 470-1888 and ask us about.. .

LOW PRICES
FREE INTERFACING BOOKLET
FREE TECHNICAL SUPPORT

FULL SERVICE OPTION

THE

PHONE REBATE

Printer

We are so confident of our LOW PRICES and SUPPORT that we

are going to ask you to make the initial investment by calling

us- In return, when you buy your printer from us. we will rebate

the cost of your call and deduct it from your invoice.

HOW TO ORDER: Our phone lines are open from 8 a.m to 6pm PST Monday-
Friday We accept VISA. MASTERCHARGE (at no extra charge) personal
checks take two weeks to clear. COD's accepted Same-day shipment on
orders placed before 1 p m Manufacturer's warranty applicable on all equip
ment Prices subject to change

store — 2357 Westwood Blvd., West Los Angeles, CA 90064
The Prrnler Slore. 1983
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After reading th is issue of Compute, you are now fu lly aware of the C. ITOH 8510 ~~~~~;~~~ 
many outstanding printers on the market today. But what you might P 
not be aware of is the printer that you like best might not be compatible rowriter 
wi th you r computer and software. At The Printer Store. we specialize 120 CPS - 1.3K Buffer - 1 

Nx9 dot matrix _ Proport' 44x60 dots 1 inch 
in printers so our experienced professional staff can help you choose · ronal Sp . .' db ' d W b SIzes - ·5 unique alphabet G acmg - B Character 
the righ t pri nter for personal an usmess nee s. hen you uy a Graphic symbols _ bi-d ' 5 - . reek character sel _ 
printer from us you can be assured that not only will you receive a Adjustable traclors _ s ,lrectronal, logic-seeking -
great LOW price. but also: Vertical & hOr;ZOniallab~7,;~e-Sheet friction feed -

• FULL FACTORY AUTHORIZED SERVICE 
C. ITOH 8510 Prowr;t.r . " .'. Ust S79S 395 

• FREE TECHNICAL CONSULTATION 

• FULL AFTER SALE SUPPORT 

DOT MATRIX PRINTERS 

EPSON SERIES 
FX SO ............. . ..... 8 CALL 
MX 100 ........ •........ S CALL 

OKIOATA SERIES 
82 A. .. ....... . $380 
83A .......... .. .. S685 
92A .. ............ , ... HALL 
93A ............ , . . ..... 8 CALL 
84 (parallel) ............. 8 CALL 

C. ITOH SERIES 
8510 Prowriter 
Prowriter II 

lOS SERIES 

..... $395 
...... HALL 

Microprism 480 .. . . 
Prism SO ...... . . . 

... HALL 
.. HALL 
. 8 CALL Prism 132 .. 

GEMINI SERIES 
Gemini 10. ...... . $339 
Gemini 15 ......... , .... . 8 CALL 

NEC 8023 ..... , ...... , .. .. HALL 
Toshiba P 1350 ........ ........ S1750 

LETTER QUALITY PRINTERS 

BROTHER SERIES 
HR· 1 (parallel) ... .. 
HR· 1 (serra I) ...... . 

COM REX SERIES 
CR· 1 (parallel) 
HR· 1 (serial) . 

...... $815 

.... HALL 

. .... $CALL 

..... $CALL 

Transtar 130. 
C. ITOH SERIES 

.... . ........ 8785 

F· 10 40 CPS ...... , . .. HALL 
F· 1055 CPS 

Oaisywriter . .. $CALL 

NEC SERIES 
3510.. .. ....... , ..... 81575 
3530 ....... ... . .......... 81850 
3550 ..... , . ... ... . ..... HALL 
7710 .......... . ......... 82425 
7720 . .. ,...... . 82900 
7730 . . , . .. .. . . .. .. . 82400 

SCM· TPI . . .. .. .. .. .. ... ... $585 

We carry a full line of Cables and Accessories 
Call (213) 470-1888 and ask us about. . 

Comrex 
CR "\ d subSCIIP\ 
· - _ SUper 30 to 6 copies 
• , 6 CPS - '. ~ ribbon - printS uP 

• IBM se\ectr l~dt~~ocess\ng \\ 
• Ideal lor ",0 $ 'Ca 

com(e' CR· ~ u sl ~ ~ OO \\ 
pa(allel .. ....... Lisl ~200 $ Ca 

....... 
serial .. ······ . 

INTERFACE EQUIPMENT 
Apple Dumplings .. , ....... 8145 
Grappler Plus ............. 8185 
CCS Apple Serial Interface 

& Cable ................ 8150 
Complete stock of 

Epson Accessories . . .. 8 CALL 
Custom Printer Cables for 

Apple, Atari, IBM, 
TRS·SO (all models) ... 8 CALL 

Printer stands: large .... .... $95 
Printer stands: small .... ... $25 
Printer ribbons .......... 8 CALL 
Hayes Micromodem II .. . 8 CALL 

1 LOW PRICES 
2 FREE INTERFACING BOOKLET 
3 FREE TECHNICAL SUPPORT 
4 FULL SERVICE OPTION 

PHONE REBATE We are so confiden t of our l OW PRICES and SUPPORT that we I HD,W TO ORDER: Our phone lines arc open Irom8a.m 106 p.m. PST, Monday-

THE 
are going 10 ask you to make the initial investment by calling Friday We accept VISA. MASTERCHARGE (at no extra charge). personal 

I h b . f . chetks lake two weeks to clear. COO's accepted. Same-day shipment on 

P 
. us. n return. w en you uy your ~nnter rom u,s. W~WIIt rebate orders p!aced be!ore I p m. Manufacturer's warranty applicable on all equip-r I n te r the cost of your call and deduct It from your inVOice. men!. PriCes Subjetl10 change. 

STORE - 2357 Westwood Blvd,. West Los Angeles, CA 90064 • The Ponler Store 1983 



usicMaster

For The

Commodore 64

Chris Metcalf and Marc Sugiyama

This excellent program simulates a realtime

full-function, synthesizer control panel for

Commodore 64 sound and music. Your

keyboard becomes the connection between

you and the sounds you hear. The screen

displays a double piano keyboard and the

status of the other elements of the sounds

you are creating.

MusicMaster's functions include:

slide, one-key access to all the primary

chords, timbre, envelope, duration, octave,

maintain, polyphony, waveform, and others.

All available immediately and automatically from

the keyboard.

The power and versatility of the 64's "music syn

thesizer on a chip" offer the programmer-musician

extraordinary control over sound: its shape, color, even

interactions between sounds (modulation). There is

much freedom, but this also means that there are many

aspects of each sound for the programmer to control.

MusicMaster automates this control: for example, you

can play chords as easily as single notes. Above all,

you'll learn the meaning of the various sound registers

- because you'll hear the effect as you change the regis

ters. Now you can begin to fully explore the amazing

sounds of the 64.

Enter the MusicMaster program into your Com

modore 64 as you would enter any other BASIC

program. MusicMaster includes two short

machine language subroutines in DATA state

ments, so be certain that all those numbers are

entered correctly. After you have entered and
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saved the program, run it. Be sure that the volume

of your television or audio output device is turned

up enough so that you can hear the computer.

Shortly before the message "PLEASE STAND

BY" has left the screen, the computer will display

the instructions. Across the top of the screen," you

will find a row of indicators. The first item on this

row is the OCTAVE, which has a range from one

to eight. This is followed by the VOICE number,

which indicates the particular timbre of your

output. After this is a series of letters which indi

cate the current mode of operation. These modes

will be described below. The last indicator is the

VOLUME, with a range of 0 to 15.

The Double Keyboard

Under the indicator line are the two musical

keyboards. They indicate whereon the computer's

keyboard the musical keyboards can be found.

MusicMaster 
ForThe 
Commodore 64 
Chris Metcalf and More Sugiyama 

\ 
l 

~\ 
Th is excellellt progmlll sillllliates a real tillie, I/;' / 1, 

flill-fU."CIiOIl , syllthesizer cOlltrol pallel for / I . ~ 
Comllloddre 64 SOli lid alld lIIusic. YOllr /V 
keyboard becollles tlte connection between I i...--- . /I;> 
you alld the sounds you hear. The screen ' 
displays a double piano keyboard and the 
status of the other eielllerits of the sOI.mds 
YOIl are crea ting. 

M IIsicMaster' s flmct iOlls illelllde: 
slide, aile-key access to all the prilllary 
chords, tilllbre, envelope, dllmtioll , octave, 
lIIaintaill , polypholly, waveforlll, alld others, 
All available illl mediately alld all tomatically fro lll 
the key boa rd, 

The power alld versat ility of the 64's "lII l1 sic sY" ­
thesizer 0 11 a chip" offer the progrmnlller-lIllIsiciall 
extmordillary cOlltrol over SOlllld: its shape, color, evell 
ill temctiolls betwem sOlll lds (lIIod lilatioll ). There is 
Illuch freedoll1, but this also lIIeallS that tltere are lI1any 
aspects of each sound for Ihe progmmlller 10 collirol. 
MusicMasler alitolllates this cOll trol: for exalllple, YOIl 
call play chords as easily as sillgle I/Otes. Above all, 
YO Il 'lI leam the lII eanillg of the variolls sOlilld registers 
- because you'lIltear the effect as you challge the regis­
ters. Now YO Il call begill to fully explore the alllazing 
SO li lids of I he 64 . 

En ter the MusicMaster program into your Com­
modore 64 as yo u would en ter any othe r BASIC 
p rogram. MusicMaster incl udes two short 
machine language subroutines in DATA state­
ments, so be certa in that all those numbers a re 
entered co rrectly. Afte r you have en tered and 
122 COMPUTE! June 1983 

saved the program, run it Be sure that the vo lume 
of your te lev ision or aud io outpu t dev ice is turned 
up enough so that yo u can hear the computer. 

Shortly befo re the message " PLEASE ST AND 
BY" has left the screen, the computer wi ll d isplay 
the ins tructions, Across the top of the sc reen,' you 
wi ll fi nd a row of ind icators . The firs t item on this 
row is the OCTAVE, which has a ra nge from one 
to eig ht This is fo llowed by the VOICE number, 
w hich ind ica tes the pa rticul a r lilllure of yo ur 
ou tp ut. After thi s is a se ri es of le tters wh ich indi­
cate the cu rren t mode of operation. These modes 
will be described below. The last ind ica tor is the 
VOLUME, with a ra nge of 0 to 15. 

The Double Keyboard 
Under the indicator line a re the two musica l 
keyboards , They ind ica te w here on the compute r's 
keyboard the musica l keyboards can be fo und . 
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Alspa Computer, Inc.

The price-performance leader. Includes Z80A, 1 or 2 full 8"

drives (double density, double sided), 3 serial and 1 parallel

port, and Winchester port Prices start at less than S2000.

DEALER and OEM inquiries invited.

SPECIALS on INTREGATED CIRCUITS

6502

6502A/6512A

6520 PIA

6522 VIA

6532
2114-L200

2716EPROM

2532 EPROM

6116 2KX8 CMOS RAM

4116 RAM

7.45

8.40

5.15

6.45

7.90

10/6.95 50/6.55

10/7.95 50/7.35
10/4.90 50/4.45

10/6.10 50/5.75

10/7.40 50/7.00
2.45 25/2.30

4.90 5/4.50

7.90 5/ 7 45

7.90 5/ 7.45

8 (Of 14

■canbii)

100/6.15

100/6.90

100/4.15

100/5.45

100/6.60

100/2.15

10/4,00

10/6.90

10/6.90

2.00

Hewlett Packard
Write or call for jxices.

Anchor

Automation

Signalman

Modems

FREE SOURCE MEMBERSHIP WITH SIGNALMAN
All Signalman Modems are Direct Connect, and include cables

lo connect to your computer and io the telephone. Signalman

Modems provide the best price- performance values, and start

at less than S100, Dealer ni OEM liqilriti 'irlltd

Mark I RS232 (99) 79

Mark II lor Atari 850 (99) 79

Mark IV lor C8M/PET with software (169) 119

Mark V for Osborne (software available) (129) 93

Mark VI for IBM Personal Computer (279) 195

Mark VII Auto Dial/Auto Answer (179) 119

Mark VIII Belf 212 Auto Dial/Answer (399) 319

DC HAYES Smirtmodem

DC Hayes Smartmodem 1200

219

545

Apple

Screenmiker 80 COLUMN CARD for C64

Solid Oik 2 Level Stind for C64 or VIC

C64/VIC SwitCfi (networking!

BACKUP VT.O Upe copier for C64 or VIC

CARDBOARD/6 Motherboard - VIC

CARDAPTER/1 Atari VCS Adapter - VIC

CARDPRINT Primer Interface - C64/VIC

CARDB0ARD/3s Motherboard ■ VIC

CARDETTE/1 Cassette Interface - C64/VIC

CARDRITER Ligntpen - C64/VIC

VIC

89

155

29

135

20
79

69

64

32

32

32

64

We carry Apple 11+

from

Bell & Howeil

Apple Emulitpp

for Commodore 64

IBK RAM Cird for Apple

Solid Gtk 2 Level Stind for Apple

Super Serial Card

Thunderclock Plus

Z80 Softcard and CP/M (Microsofti

Parallel Printer Inlerface/Cable

Apple Dumpliig (Microtek) Printer Interlace

Apple Dumpling with 16K Buffer

Grappler + Interface

TG Products for Apple in stock

DC Hayes MicromocJem II

Videx 80 Column Card

Hiydn Seftvira far Ajffc 20% DFF

PIE Writer Win) Frcctistr

89

59

29

149

119

235

79

115

160

140

299

239

1ZD

Hcommodore
See us tar Personal, Business.

and Educational requirements.

Educational Discounts available.

PETSCAN $245 base price
Allows you to connect up to 30 CBM/PET Computers to

shared disk drives and printers. Completely transparent to the

user. Perfect for schools or multiple word processing con

figurations. Base configuration supports 2 computers. Addi

tional computer hookups S100 each.

Commodore COMMUNICATES!

COM PACK $115
Intelligent Terminal Package includes: acia hardware
based interface; DB25 Cable and STCP Software with remote

telemetry, transfer to/from disk, printer output, XON-XOFF

control, user program control, status line.

VE-2 IEEE to Parallel Interface 110
Includes case, power supply, lull 8-bit transmission, and

switch selectable character conversion to ASCII

VIC 20 PnducU

BACKUP ¥1.0 20

VIC RAM Carts in stack

VIC Supirixpindir

VIC16KRAM

Thora EMI Stttwirs

HES Saftwin

VIC Omega Race

Sprfers of Mars (UMI)

Programmers Aid

32

39

45

VIC Sargon II Ciess

VIC GORF

Meteor Run (UMI}

VIG Ridir flitnee

Amok (UMI]

Snakman

Rubik's Cube

Programmers Reference

Renaissance (UMI)

VIC Adventure Series

VICTORY Software for VIC ind C64

Street Sweepers 12 Maze in 3-D

11 Cosmic Debris

12 Grave Robbers Advent

12

Night Rider

Treasures of Bat Cave

Games Pack I

victory Casino

Adventure Pack II 12

Games Pack II

Adventure Pack

Trek

Commodore 64 Programmers Reference Guide

Computers First Book of PET/CBM

POWER ROM Utilities !or PET/CBM

WordPro 3+ - 32K CBM, disk, printer

WordPro 3+/64

WordPro 4+ - 8032. disk, printer

SPELLMASTER spelling checker for WordPro

VISICALC (or PET. ATARI, or Apple

PETRAX PET to Epson Graphics Software

SM-KIT enbinced PET/CBM ROM Utilities

Programmers Toolkit ■ PET ROM Utilities

Branding Iron EPflOM Prognmmer (or CBM

PET Spacemaker II ROM Switch

2 Meter PET to IEEE or IEEE to IEEE Cable

Dust Cover for PET, CBM. 4040. or 8050

VIC or C64 Parallel Printer Interlace

CmC IEEE-RS232 Printet Interface — PET

SADI Intelligent IEEE-RS232 or parallel

ZRAM - CBM 64K RAM, Z80. CP/M

Programmtigthe PET/CBM (Coniputer) — R. West

Compute! First Book of VIC

Whole PET Citilog (Midnight Gazette)

Color Chart Video Board for PET

PET Fun and Games (Cursor)

Disk ICU—Disk Recovery System for PET/CBM

Copy-Writer Word Processor lor C64, PET/CBM

REVERSAL (Spracklen) Apple Of Atari

SARGON II — Apple or TRS-80

Apple II User's Guide (Osborne)

Introduction to Pascal (Sybex)

Pascal Handbook (Sybex)

Musical Applications of Micros (Chamberlin)

Starting FORTH

Discover FORTH

User Guide to the Unix System

6502 Assembly Language Subroutines

COMAL Handbook

KAMIKAZE (Hayden Soltware-Apple)

17

11

78

195

69

300

170

190

40

35

35

75

36

40

8

64

120

235

550

20

11

8

125

11

40

70

25

26

12

13

16

20

14

12

13

11

16

28

DISK

SPECIALS
Scotch (3M) 5" ss/dd

Scotch (3M) 5" ds/dd

Scotch (3M) 8" ss/sd

Scotch (3M) 8" ss/dd

10/2.25 50/2.10 100/2.05

10/3.15 50/290 100/2.85

10/2.40 50/2.20 100/215

10/2.95 50/2.70 100/2.65

We stock VERBATIM DISKS
Write for Dealer and OEM prices.

BASF 5" or 8" 10/2.00 20/1.95 100/1.85

NEW BASF Qualimetric Disks also in stock.

Wabash 5"ss/sd 10/1.80 50/1.75 100/170

Wabash 5" ss/dd 10/2.00 50/1.95 100/1.90

Wabash 8" ss/sd 10/2.00 50/1.95 100/1.90

We stock MAXELL DISKS
Write for dealer and OEM prices.

Disk Storage Pages 10 lor S5 Hub Rings 50 for S6

Disk Library Cases 8"—3.00 5"—2.25

Head Cleaning Kits 11

CASSETTES—AGFA PE-611 PREMIUM
High output, low noise. 5 screw housings.

C-10

C-30

10/.61

10/85

50/ .58

50/ .82

100/

100/

,50

.70

SPECIALS
100

80

280

160

Zenith ZVM-121 Green Phosphor Monitor

BMC 12A 12" Green Monitor

VOTRAX Personal Speech System

VOTRAX Type-N-Talk

VOICE BOX Speech Synthesizer (Apple or Atari)

Prowriter 8510 parallel 389

OkirJata 92 520

Daisywriter 2000 1050

Many printers available (Siar-Gemim. Brother. OKI, etc.)

We Stock AMDEK Monitors

AmdekDXY-100 Plotter 600

A P Products 15% OFF

Watanabe Intelligent Plotter 990 6-pen 1290

ISOBAR 4 Outlet Surge Suppressor/Hoist Filler 49

We slock Electrohome Monitors

dBASE II (8" format) 300

Panasonic TR-120M1P 12" Monitor (20 MHz]

Panasonic CT-160 Dual Mode Color Monitor

149

285

USI Video Monitor*—Green or AMBER 20 MHz tit-res.

Dealer ind OEM Inquiries Invited

M HP?!! ■
Synertek SYM-1 Microcomputer SALE 189
KTM-2/80 Synertek Video and Keyboard 349

data
systems

129 Terminal {new detached keyboard] 680

ZT-1 Intelligent Communications Terminal

with Monitor 479

Z100 lfi-hil.'8-bit System CALL
We stock entire Zenith line.

ATARr
SPECIALS

WE STOCK ENTIRE LINE—write for prices.

Atari 1200

Voice Box

inside Atari DOS

Thorn EMI Softwire

EduFui Soltwin

749

100

18

OK
Anchor Modem—Atari

AM GnpNn (Compute*)

First Book ol Atlri

APX Softwire

252 Bethlehem Pike

Colmar. PA 18915 215-822-7727 A B Computers
WRITE FOR CATALOG

Add S1 25 per order for shipping. We pay balance of UPS surface

charges on all prepaid orders. Prices listed are on cash discount

Basis Regular prices shghtfy higher Prices subject to change

I ~ Alspa Computer, Inc_I 
The price-periIJmance leader. Includes zaOA, 1 or 2 full 8" 
diNes (double density, double sided). 3 serial and 1 parallel 
port, and winchester port. Prices start al less than S2000. 

~~~~~~~-~~-.!~~~~~~~.:-.--------------
SPECIALS an INTREGATEO CIRCUITS 

6502 7.45 10/ 6.95 50/6.55 100/6.15 
6502AJ6512A 8.40 10/7.95 50/1.35 100/ 6.90 
6520 PIA 5.15 10/ 4.90 50/ 4.45 100/ 4.15 
6522 VIA 6 .• 5 .0/ 6 .• 0 50/ 5.75 .00/ 5.45 
6532 7.90 .0/7.40 50/7.00 100/ 6.60 
21 14-L200 2.45 2512.30 100/ 2.15 
27 ' 6 EPROM ' .90 5/4.50 10/4.00 
2532 EPROM 7.90 5/7.45 10/ 6.90 
6116 2KX8 CMOS RAM 7.90 5/ 7.45 10/ 6.90 
411 6 RA M 8101'1 4 
~!Q_!~~~_EQI..f~11'p~_§9£~~_t.1.~~i!~~L __ . ___ . __ l;Q.q 

~.~~!~~!ackard (h~ 

~E;;Q 
FREE SOURCE MEMBERSHIP WITH SIGNALMAN 

All Slgnalman Modems are Direct Connect, and Include cables 
10 connecllo your compuler and 10 lhe lelephone. Signalman 
Modems provide the best price-performance Yalues, and stan 
at less than S1 00. 0.1111 ... OEM 1~.lrhl"'" .. 

Mark' RS232 199) 79 
Mark II for Atari 850 (99) 79 
Mark IV for CBM/PET with software (169) 119 
Mark V for OSOOrne (software available) (129) 93 
Mark VI for IBM Personal COO1JUter (279) 195 
Mark VII Aulo OiaVAuloAnswer (179) 119 

~~.~~~~~I!.~~u.:~E~¥~~~ ...... _P~~J._. __ ~:_~ 
OC HAYES Sm.rtlllG'.m 2) 9 
~£!'~~~~~~_!3~~ ________________________ ~_~ 

-----------.------------------

( _App" E.,I.lor lor Comm.. 89 
Smllmlker 80 COLUMN CARO lor C64 155 
SllItQ.IU. lJ!lI SllId ,or C64 or VIC 29 
C.64jV1C Sw;rCh (iielWOiklng)-, .35 
BACKUP Vr:trfiPiCC,lOrtor C64 or VIC 20 
CAROBOARD/6 Molhertx>ard - VIC 79 
CARDAPTER/l Atari VCS Adapter - VIC 69 
CAROPRINT Printer Interface - C64N1C 64 
CAROBOAROl3s Mothertx>ard - VIC 32 
CAROETTElI Casselle Interface - C64MC 32 
CARORITER ~",pen - C64/V1C 32 
£~~~~~!).!l_~~_E!~~ion .:_V].C 64 

We carry Apple 11+ 
from 
Sell & Howell 

App" Em, I.I, 
( I" C, .... '" 64 89 

- 16K RAM C.~ Ilf Appk 59 
Sill. O.k 2 lml SllId lor App" 29 
Super Serial Card 149 
ThJnderclock PU; 119 
zao Softcard <n:t CP/M (Microsoft) 235 
Parallel Printer ImertacelCable 79 
Appl. 0 •• ,,", IMlcnl.k) PM.'"I.I.rt." 1 I 5 
Appl. O •• ,U., wilb 16K B.ller 160 
Grappler + Imertace 140 
TG Producls fIJ Apple in stock 
DC Hayes Micromodem II 299 
Videx 80 Column Card 239 
H,,'n S.1tnR 'If A,,,, 20'10 OFF 
~E WrtttrW.~ Prltt",r 120 

~CDrnrnDdDre 
SM UI lor POISo .. l. BUll" ... 
"d EdUtlI~ .. 1 "qul"m .. IL 

EduClII",1 Ol,eounl. lValiabll 

PETSCA N $245 base price 
Allows you to connect up 10 30 CBM/PET Computers to 
shared disk drives and prmters. Complelely transparent to the 
user. Perfect lor schools or mulhple WOld processing con­
Ii9Jrations. Base conligJl"atim supports 2 COf11)Utefs. Addi-
!..i!'~_~.::.~~~~~!~ _______________ _ 
Commodore COMMUNICATES! 

COMPACK $115 
Inl.lllgen' TIn,lnal Package ,neludes: AC'A hardware 
based interlace; OB25 Cable aod STCP Software with relOOle 
telemetry, transfer tollrom disk, printer output XO N-XOFF 

~~!~:-~::-~~-~~-~~!~~!!~-~~~-~------ --.----------

VE-2 IEEE 10 Parallel Interface 110 
Includes case, lXlWer suPPlY. lull 8-blt transmISSion, and 
switch selectable Character converslOll to ASCII 

YIC 20 P,., . ctl VIC Sargon 11 Cress 32 
BACKUP 11.D 20 IIC GORF 32 
VIC AAM ClrdS II II.ck Met. r Au IUMII 39 
YIC S.plffl~II~1r 53 VIC A"rr Ratrtce 24 
IIC 16K RAM 69 Amok IUM'I 20 
furl EMI S.'twlrt Snakman .5 
HES S.thnrt Rubik's Cube ' 3 
VIC Omega Race 32 PnQ"arrrne-s Re'erence 15 
SpOOs. M", IUMQ 39 Renaissance (UMI) 39 
Programmers Aid ' 5 VIC AttYenture Series 

VICTORY 5.' .. 111'" V'C lid C64 
Street Sweepers '2 Maze 10 3-0 12 
Night Rider II CosmiC Oebfis 12 
Treasu-es ci Bal Cave 12 Grave Rot:bers AdVent. 11 
Games Pack I 12 Games Pack II 12 
Victory Casino 8 Adventure Pack I 12 
Adventure Pack II 12 Trek 11 ---------_.--------------------------------------
Commodore 64 Programmers Relerence GUide 17 
Compute's First Book 01 PETICBM 11 
POWER ROM Utilities for PET/CBM 78 
WordPro 3+ - 32K CBM, disk. pllnter 195 
w.~Pro 3+/64 69 
WordPro 4+ - 8032. disk. printer 300 
SPEUMASTER .,.III'g chICker lor W.~P~ 170 
VISICALC lor PET. ATARI. or Apple 190 
PETRU PET ,. Ep ... G"pb'CI 5.1 .. 111 40 
SM-KIT .. umd PETICBM ROM Ulllltl" 35 
Progammers TOOlkit - PET ROM Utili ties 35 
Braulll l111 EPROM prcgnmmer IDr CBM 75 
PET Spacernaker II ROM S ..... itch 36 
2 Meter PET to IEEE or IEEE to IEEE Cable 40 
Oust Cover lor PET. CBM, 4040. or 8050 8 
VIC or C64 Parallel Prinler Inter1ace 64 
crne IEEE-RS232 Printer Interface - PET 120 
SAOI Intelligen11EEE-RS232 or parallel 235 
ZRAM - CBM 64K RAM, Z80, CPIM 550 
P~g"mml"lh. PETICBM (C.mp.I.I)- R. W"I 20 
Compute! First Book of VIC I I 
Wk~1 PET CIIlIo, (MId.I, kl G"oII.) 8 
Color Chart Video Board lor PET 125 
PET Fun and Games (Cursor) I I 
Disk ICU-Oisk Recovery System lor PET/CBM 40 
Copy-Writer WOfd Pr~_for C64.!P/CBM ___ 70 

REVERSAL (Spracklen) Apple or Atari 25 
SARGON 11- Awl' (Y TRS·80 26 
Apple II User's Guide (Osborne) 12 
Introduction to Pascal (Sybexl 13 
Pascal Handbook (Sybex) 16 
Musical Applications of Micros (Chamberlin) 20 
Starting FORTH 14 
~iscover FORTH 12 
User Guide to the Unix System 13 
6502 Assembly language Subroutines I I 
COMAl Handbook 16 
KAMIKAZE (Hayden Software-Apple) 28 

DISK 
SPECIALS 
Sal.Ch 13M) 5" SS/rkI 
Sal.Ch 13M) 5" dS/dd 
Scotch (3M) 8" ss/sd 
Sal.Ch 13M) 8" SS/rkI 

1012.2550/ 2.10 100/2.05 
10/ 3 .• 5 50/ 2.90 '00/ 2.85 
10/ 2.40 501 2.20 1001 2.15 
10/ 2.95 50/ 2.70 10012.65 

We stock VERBATIM DISKS 
Wrllelor O.aler a,d OEM prlceL 

BASF 5" or 8" 10/ 2.00 20/ 1.95 tOOl 1.85 
NEW BASF Ouatimetric Disks also in stock. 
Wabash 5"SS/sd 1011.80 50/ 1.75 100/ 1.70 
Wabash 5" SS/dd 10/ 2.00 50/ t.95 100/ 1.90 
Wabash 8" SS/sd 10/ 2.00 50/ 1.95 100/ 1.90 

We stock MAXELL DISKS 
Wrl'. lor d.al.r and OEM prl"l 

Disk Storage Pages I 0 for $5 Hub Rings 50 lor S6 
Disk library Cases 8"- 3.00 5"-2.25 

~~~_£~~~~~~-~~~-- --~--------------------------­
CASSEmS-AGFA PE·611 PREMIUM 
Hicj1 outPUt low noise. 5 screw tnrsings. 
C-IO 10/.61 50/.58 100/ .50 
~:!'O ._ .... ____ .. _ ..... _. __ ._.OL:8~._. __ 5_~!:.82 __ ...... '00L:~0 

SPECIALS 
Zeni th ZVM-121 Gleen PhosphO( MonitO( 100 
BMC 12A 12" Green Monitor 80 
VOTRAX Personal Speech System 280 
VOTRAX Type- N-Talk 160 
VOICE BOX Speech Synthesizer {Apple or Atarij 
ProwTlter 8510 parallel 389 
Okidata 92 520 
D3IsYWfltef 2000 1050 
Many prmters available (Slar-Gemin~ Blother, OK], etc.) 
We Stock AMDEK MOlitm 
Amdek DX¥-IOO Planer 600 
A P Products 15% OFF 
Watanabe Intelligent Plotter 990 6-pen 1290 
ISOBAR 4 Oytltl SII,,' S."rworJNoIu AHu 49 
We stock EleclfoOOme Monitors 
~_~~~!_~~_{~::_!c:-:~!!1) _________________ ________________ ?9_~ 
Panasonic TR-120MI P 12" Monitor (20 MHZ) 149 
Panasonic CT-160 Dual Mode Color Monitor 285 ---------------------------------------------_._------------

USI ~d .. M.nil.,,-(lfft' or AMBER 20 MHz bi-Rl 

________ . ____ ~~_!!~!_ ~_~~ __ ~~~J~_~~)~_~_~~!!!~~ _______________ _ 
ALL BOOK a,d SOFTWARE PRICES DISCOUNTED 

Svnertek SYM·I Micl1Icompuler SALE 189 
~~~~9_~~~:~.Y:~.}tyj K~~ _____ . ________ ~~ 

71*"N I data ,..- systems 
Z29 T.rmlnallne. d.tached k.yboard) 6BO 
zr-l 1".Ulgenl CommuniCilions T.rmlnll 

wllh M"II.r 479 
ZI DO 16-bIVB-bll SYlt.m CALL 
We stock entire Zenith line. 

-
=------.-.-----------:-----~ ------_._-----------_. __ ._-----

~ 
ATARr 
SPECIALS 

WE STOCK ENTIRE lINE-wrile lor prices. 
Ab~1200 749 
Voice Box I 00 
InSIde Atan DOS 18 
T1In EM t Stltn" 
E~,f'l S.ltwm 

0'1 34 
Alchr M ... llt-Atln 79 
AIIrIIlfI!IIi2 ICo1'C>J1d1 I I 
Ani B .. k .1 Atln 11 
API S.ftnn 

WRITE FOR CATALOG 
252 Bethlehem p.ke ABC t AlldS.25per<Jder'orsh'PP<119 W.paypa"rceo'UPSsu~ace 
Colmar. PA 18915 215·822·7727 ompu ers charges on all prepa,dorders PnceshSledar.oocashd,scoun. 

00515 Regular prices slightly hIgher Pnces subject to cnange 



KMMM Pascal for PET/CBM/C64 $85

A subset of standard Pascal with extensions.

- Machine language Pascal Source Editor with cursor

oriented window mode.

- Machine Language P-Code Compiler

- P-Code to machine language translator for optimized

object code.

- Run-time package

- Floating point capability

- User manual and sample programs

Requires 32K Please specify configuration.

EARLirPEfjdisklebiasiBfl $65
Editor, Assembler. Ralocater, Unker

Generates relocatable object code using MOS Technology

mnemonics. Disk file input (can edit files larger than memory).

Links multiple object programs as one memory load Listing

output to screen or printer. Enhanced editor operates in both

command mode and cursorrwindow" mode.

RAM/ROM for PET/CBM
4K or 8K bytes of soft ROM with optional

battery backup.

RAM-ROM is compatible with any large keyboard machine.

Ptugs into one of the ROM sockets above screen memory to

give you switch selected write piotectable RAM.

Use RAM/ROM as a software development tool to store data

or machine code beyond the normal BASIC range. Use RAM/

ROM to load a ROM image where you have possible conflicts

with more than one ROM requiring the same socket. Possible

applications include machine language sort (such as SUPER-

SORT), universal wedge. Extramon, etc

RAM/ROM — 4K $75

RAM/ROM —8K 90

Battery Backup Option 20

SUBSORT for PET/CBM $35
Excellent general purpose machine language sort routine.

THE WHOLE PET CATALOG $9
A two year 320 page compendium of the Midmte Software

Gazette for Commodore computer users Contains 500 reviews

of commercial products, 700 education programs (reviewed

and organized by course), 200 reviews of free games, info on

over 1800 free programs, list o) PET and VIC user groups, and

many pages of helps and hints

COMAL Package for CBM $25
Includes software on disk, and Comal Handbook

SuperGraphics 2.0
NEW Version with TURTLE GRAPHICS

SuperGraphics. by John Fluharty. provides a 4K machine

language extension which adds 35 full featured commands to

Commodore BASIC to allow fast and easy plotting and man

ipulation of graphics on the PET/CBM video display, as well as

SOUND Commands Animations which previously were too

slow or impossible without machine language subroutines

now can be programmed directly in BASIC. Move blocks (or

rocketships, etc.) or entire areas of the screen with a single,

easy to use BASIC command. Scroll any portion of the screen

up. down, left or right. Turn on or off any of the 4000 (8000 on

8032) screen pixels with a single BASIC command. In high

resolution mode, draw vertical, horizontal, and diagonal lines.

Draw a box, fill a box. and move it around on the screen with

easy to use BASIC commands. Plot curves using either rec

tangular or polar co-ordinates (great for Algebra. Geometry

and Trig classes.)

The SOUN D commands allow you to initiate a note or series

of notes (or even several songs) Irom BASIC, and then play

them in the background mode without interfering with your

BASIC program. This allows your program to run at full speed

with simultaneous graphics and music.

Seven new TURTLE commands open up a whole new

dimension in graphics. Place the TURTLE anywhere on the

screen, set his DIRECTION, turn him LEFT or RIGHT, move

him FORWARD, raise or lower his plotting pen. even flip the

pen over to erase. Turtle commands use angles measured in

degrees, not radians, so even elementary school children can

create fantastic graphic displays.

Specify machine model (and size). ROM type (BASIC 3 or 4)

SuperGraphics in ROM ($A000or$9000) $45

Volume discounts available for schools.

NEW

VERSION 2
now for C64

FLEtf-FILE is a set of flexible, friendly programs to allow you to

set up and maintain a data base. Includes versatile Report

Writer aid Mail Label routines, and documentation for pro

grammers to use Data Base routines as part ol other pro

grams.

RANDOM ACCESS DATA BASE
Record size limit is 256 characters. The number of records per

disk is limited only by record size and free space on the disk.

File maintenance lets you step forward or backward through a

file. add. delete, or change a record, go to a numbered recorder

find a record by specified field (or partial field). Field lengths

may vary to allow maximum information packing. Both sub

totals and sorting may be nested up to 5 fields deep. Any field

may be specified as a key. Sequential file input and output as

well as file output in WordPro and PaperMateformat is suppor

ted Record size, fields per record, and order of fields may be

changed easily.

MAILING LABELS
Typical mail records may be packed 3000 per disk on 8050

(1400 in 4040). Labels may be printed any number wide, and

may begin in any column position. There is no limit on the num

ber or order of fields on a label, and complete record selection

via type code or field condition is supported.

REPORT WRITER
Flexible printing format, including field placement, decimal

justification and rounding Define any column as a series of

math or trig functions performed on other columns, and pass

results such as running total from row to row. Totals, nested

subtotals, and averages supported Complete record selection,

including field within range, pattern match, and logical func

tions can be specified.

FLEX-FILE 2 by Michael Riley $110
CBM64 PET/CBM/VIC - 32K. Disk Specify configuration

DISK I.C.U, $40
Intensive Care Unit by LC. Cargile
COMPLETE DISK RECOVERY SYSTEM FOR CBM DRIVES

- edit disk blocks with ease

- duplicate disks, skipping over bad blocks

- complete diagnostic facilities

- unscratch scratched files

- check and correct scrambled files

- recover improperly closed files

- extensive treatment of relative files

- optional output to IEEE488 printer

- comprehensive user manual (an excellent tutorial on disk

operation and theory)

Furnished on copy-protected disk with manual.

Backup disk available. SI 0 additional.

PROGRAM YOUR OWN EPROMS $75
Branding Iron EPROM Programmer lot PET/CBM software tor

all ROM versions. Includes all hardware and software to pro

gram or copy 2716 and 2532 EPROMs.

PORTMAKER DUAL RS232 SERIAL PORT $63
Two ports with full bipolar RS232 buffering. Baud rates from

300 to 4800. For PET/CBM AIM. SYM.

Commodore 64
Hunter-Killer- Commodore 54 15

- authentic naval warfare game (complete with sonar)

Submarine Warfare (Clockwork Computers) 29

WordPro 3+/64 75

Vanilla PILOT with Turtle Graphics 27

- also includes sound. Toolkit, pystick support

Commodore Si Programmer Reference Guide 15

C64 to Parallel Printer Interface

CCI Submarine Warfare 24

Laser Command 15

VICTORY Sortwirt for CommodDrt 64 in stock

FORTH !or C64 50

Adventure Pack I (Victory Software) 12

Adventure Pack II (Victory Software) 12

Grave Robbers (Victory Software] 12

FORTH for PET now for C64
BY LC. Cargile and Michael Riley $50
Features include:

full FIG FORTH model.

all FORTH 79 STANDARD extensions.

structured 6502 Assembler with nested decision

making macros.

full screen editing (same as when programming in

BASIC).

auto repeat key.

sample programs.

standard size screens (16 lines by 64 characters)

150 screens per diskette on 4040. 480 screens on

8050.

ability to read and write BASIC sequential files.

introductory manual

reference manual

For Commodore 64.or any 16K/32K PET/CBM with ROM 3or

4, and CBM disk drive. Please specify configuration when

ordering.

Metacompiler for FORTH $30
Simple metacompiler for creating compacted object code

which can be executed independently (without the FORTH

system}.

PageMate

60 COMMAND

WORD

PROCESSOR
by Michael Riley

AS

Paper-Mate is a full-featured word processor for Com

modore computers. Page-Mate incorporates 60 commands to

give you full screen editing with graphics for all 16K or 32K

machines (including 8032), all printers, and disk or tape drives.

Many additional features are available (including most capa

bilities of WordPro 3).

For writing text, Page-Mate has a definable keyboard for

operator flexibility. Shift lock on letters only, or use keyboard

shift lock. All keys repeat

Page-Mate text editing includes floating cursor, scroll up or

down, page forward or back, and repeating insert and delete

keys Text block handling includes transfer, delete, append,

save. load, and insert.

All formatting commands are imbedded in text for complete

control. Commands include margin control and release, column

adjust. 9 tab settings, variable line spacing, justify text, center

text, and auto print form letter (variable block). Files can be lin

ked so that one command prints an entire manuscript. Auto

page, page headers, page numbers, pause at end ot page, and

hyphenation pauses are included

Unlike most word processors. CBM graphics as well as text

can be used. Page-Mate can send any ASCII code over any

secondary address to any printer

Page-Mate functions with all Commodore machines with at

least 16K, with any printer, and either cassette or disk.

Toorder Page-Mate, please specify machine and ROM type

Page-Mate (disk or tape) for PET. CBM, VIC, C64 $40

SM-KIT lor PET/COM $40
Enhanced ROM based utilities for BASIC 4 includes both pro

gramming aids and disk handling commands

CRM Software

BASIC INTERPRETER for CBM 6096 $200

PEDISK II Systems from cgrs Microtech available.

FILEX IBM 3741/2 Dab Exchange Software available.

JINSAM Data Base Management System for CBM.

COPY-WRITER Wort Processor (or PET/CBM $159

CASH MANAGEMENT SYSTEM $45

Petspeed BASIC Compiler 225

Integer BASIC Compiler 110

OMAR Record Handler 110

UCSD Pascal (without board) 135

Wordcraft 80 or 8096 265

BPI Accounting Modules 28D

Professional Tax Prep System 575

ASERT Data Base 375

Dow Jones Portfolio Management 110

Assembler Development 80

252 Bethlehem Pike

Colmar, PA 18915 215-822-7727 A B Computers
WRITE FOR CATALOG

Add S1 -25 per order (or shipping. We pay balance of UPS surface

charges on all prepaid orders. Prices listed are on cash discount

basis Regular prices slightly higher. Prices subject to change

KMMM PlICllfor PET/CBM/C64 SB5 
A StJDseI 01 standard Pascal with extensions. 
- Machine language Pascal Source Editor with curSOf 

or iented windoN mode. 
- Machine laf"9,lage P-Code Compiler 
- P-eooe to machine larguage translator fer qltimized 

object code. 
- Run-l ime package 
- Floating point capability 
- User mal'lJaJ and sample programs 
~~~~?~. _________ ~~~.!.~!r~~9.~~~; 

EARL for PET Idisk file based) $65 
Edit .... Auem~lu. RefDClltr. U.k1r 
Generates relocatable object code using MOS Technology 
/lVlemonics. Oisk file input (can edit liles larger than memory). 
Unks rTlJltiple object programs as me memory load. listing 
ootpullO SCfefn or printer. Enhanced editOl' operates in both 
command mode and cursorr window" mode. ---_ ........ __ ._--------------.---.. _--_ ............. -......... . 
RAM/ROM for PET/CBM 
4K or 8 K bytes of soft ROM wtth optional 
battery backup. 
RAM-ROM is compatible with any large keytx)aJd machine. 
Plugs into one of the ROM sockets above screen memolY to 
give you switch selecled wrile prolectable RAM. 
Use RAM/ROM as a software development tool to store dala 
a machine code beyood the normal BASIC range. Use RAMI 
ROM 10 load a ROM image where you have possible connicls 
with more than one ROM requiring the same socket Possible 
appIicalioos include machine language SOIl (such as SUPER· 
SORT), universal wedge, EXIrarron. elc. 
RAM/ROM - 4K $75 
RAM/ROM - 8K 90 

Ba'!..e.ry~~~~~ OPt~ ___ • ___ .. _. _____ •••• ___ ~~ 

SUBSORT for PET/CBM $35 
~~.:~~~.~:!.~I.~~~ .. ~.~:.~~~~.!~~~~9.~.~.~~~~; ... 
THE WHOLE PET CATALOG $9 

A two year 320 page cempendium of the Midnite Software 
Gazene for ConmoOOre compuler users. Contains 500 revie.Ys 
of commercial proructs, 700 education programs (reviewed 
aoo organized by course). 200 reviews of free games. info on 
tp,Ier 1800 free programs. list 01 PEl aoo VIC user groups, and 

~~y~g_~.~I .. ~~_~~~~~~~ ....... - ... --..... ----... -. 

COMAL P"klg, lor CBM $25 
~~~~~.~!.~~.~.?~ .. ~~~~~!!~.~.~.~.~~~ ............. . 
SuperGraphics 2.0 
NEW Version with TURTLE GRAPHICS 

SuperGraptics, by John Fluharty, provides a 4K machine 
language exlension which adds 35 lull featured commands to 
Commodore BASIC to allow fast and easy ploUing and man­
ipulatIOn 01 graphiCSOflthe PET/CBM video display. as well as 
SOUND Commands. Animalions which previously were too 
slow or ifrllOSSible witlnJt machine language SUbroutines 
now can be prograrrvned directly in BASIC. Move blocks (or 
rocketships. etc.) or enUre areas of the screen wilh a single, 
easy to use BASIC command. Scroll any lX>I1ion of the screen 
uP. down.lelt or right. Turn on or off any of the 4000 (8000 on 
8032) screen pixels with a single BASIC command. In high 
resolulion mode. draw vertical, horizontal and diagooallines. 
Draw a box. fill a box. and fOO\Ie it around 011 the screen with 
easy to use BASIC convnands. Piol curves using either rec· 
taf9..1lar or pOOr !»ordinates (great for Algebra. Geometry 
aIll Trig classes.) 

The SOUND commands allow you tOlnlhate a note or series 
of notes (or even several songs) ITem BASIC. and then play 
them in the background mode withOut inlerfering with your 
BASIC program. This allows your pro;jram to run at lutl speed 
with simuttanerus graphics and music. 

Seven new TURTLE commands O()en up a whole new 
dimensioo in !1apBcs. Place the TURTLE anywhere on the 
screen, set his DIRECTION, turn him LEFT or RIGHT. move 
him FORWARD. raise or lower his plotting pen, even flip the 
pen over to erase. Turtle commands use angles measured In 
degrees, not radians. so even elementary sctool children can 
aeate fantast ic graphic displays. 

Specify machine rrodeI (ard size). ROM rype (BASIC 3 a 4) 

SuperGraphics in ROM ($AOOOor$9000) $45 
IJttJme disroJnts available lor schools. 

NEW 
VERSION 2 

now lor C64 
FLEX'·FILE is a set of nexiDle, friendly programs to allow you to 
set up and maintain a data base. Includes versatile Report 
Writer and Mail Label roulines, and documentation for pro­
grammers to use Data Base rout ines as part 01 other pro­
grams. 
RAN DOM ACCESS OITA USE 
Record size limit is 256 characters. The /UTlber 01 recallS per 
disk is limited only by record size and Iree space on the disk. 
File maintenance lets you step forward or backward through a 
file. add. delete. or change a lecord, go loa I"IJmbered record, or 
find a record by specified fiekl (or Partial field). Field lengthS 
may vary to allow maximum Information packing. Both sub­
totals and soning may be nested up to 5 fields deep. Any field 
may be specified as a key. SeQuential file input and output as 
well as fi le output in WordPro and PaperMaleformat is SUPIX>I"' 
leo. Record size, fields per record. and order of fields may be 
changed easily. 
MilLING LABELS 
Typical mall records may be packed 3000 per disk on 8050 
(1400 in4040). Labels may be printed any I"IJmber wide, aoo 
may beg:n in any column posilion. There is no limil on the num· 
ber or order of fields on a label. and complete record selection 
via type code or field coodilion is supported. 
REPORT WRITER 
Flexible prinling format including field placement. decimal 
;"stilication and rounding. Define any column as a series 01 
math or tflg functions performed on other coIumrtS, aoo pass 
results such as rulV"lIng lotal /rem rfJN 10 rfJN. Tctals. nested 
sublotals. and averages supported. Complete record selectiorl. 
including lield within range. pattern match. and logical !\Jnc· 
lions can be specified. 

FLEX-FILE 2 by Michael Riley $110 
CBM64, PET/CBMNIC . 32K. Disk. Specify configulal lOfl 

DISK I.C.U. $40 
Inl",ive C, .. Unil by LC. Clrvil, 
COMPLm DISK RECOVERY SVSTEM FOR CBM DRIVES 
- edit disk blockS with ease 
- (kJplicate diskS. skipping tp,Ier bad blockS 
- complete diagnostic facilities 
- unscratch scralched fites 
- check and correa scrambled files 
- recover improperly closed files 
- extensIVe lIealmeot of relatIVe files 
- oplional output 10 IEEE488 printer 
- comprehensIVe user manual (an excellent tutorial on disk 

operatron and lheofy). 
Furmshed 011 copy-protecle<l disk With mallJaL 
Backup disk available. S t 0 additionaL _ .... _ ... _-_ .. __ .. _-_ ... _ .. _ .. _---_._ ...... _._.-. 

PROGRAM YOUR OWN EPROMS $75 
Branding If on [PROM Pro;jrammer for PETICBM software for 
all ROM velsions. Includes aU hardware and software to pro-

9!~~.~.~Y.._?!.~_~~.~.?:?~~.~~~.Q~~; ._ ........ _ .... _._ .. . 
PORTMAKER DUAL RS232 SERIAL PORT $63 
Two pons with full bipolar RS232 buffering. Baud rates from 
300 to 4800. For PET/CBM. AIM, SVM. ...... _ ..... __ .. _-_ .. _ ....... _. __ .. __ .. _--_ .. _ .. _ ..... . 
Commodore 64 
Hanter-Klller - CommNGre 6. 
• authentiC naval warfare game (COOlPlele with sonar) 
Submaril1e Warfare (ClockwOl"k Compulefs) 
WordPro 3+ /64 
Vanilla PILOT with Turtle Graphics 

15 

29 
75 
27 

. also includes sound. Toolkit. fOYStlck support 

ComfTXldore 64 Programmer Reference Guide 
C64 to Palallel Printer Interlace q 
CCI SutJnaril1e Warfare 
Laser Corrwnalld 
VICTORY Software lor ComllO'OI1 64 II 'lock 
FORTH for C64 
Adventure Pack I (Victory Software) 
Adventure Pack II (Victory Software) 
Grave Robbers (Victory Soltwa,e) 

24 
15 

50 
12 
12 
12 

FORTH for PET now lor C64 
BY LC_ Cargile and Michael Riley $50 
Featu,es include: 

fun FIG FORTH model. 
all FORTH 79 STANOARO exlenslOllS. 
structured 6502 Assembler with nested decisioo 

making macros. 
lull sCleen editing ~same as when programming in 

8ASIC). 
auto repeat key. 
sample prcqams. 
stardard size saeens (16 lines by 64 characlers). 
150 screens per diskette on 4040, 480 screens on 

8050. 
ability to read and write BASIC 5eq.Jenlialliles. 
inlroliJctay manual. 
re ference mal"lJal. 

For Commodore 64,or any 16K/32K PETlCBMwithROM 30r 
4, and CBM disk drive. Please specrty configurat ion when 
orderrng. 

M.b"mpUer far FORTH $30 
SI~e metacompilef lor creating compacted object code 

whICh can be executed IndependenUy (WIIInJI the FORTH 

~;:~i~~J~:-:----=~~:--i-------~--
WORD ii 

PROCESSOR I ~ §,." i ~ 
by Michael Riley ~ I 

Paper·Mate is a lull·featured word processor for Com· 
nmore comllJters. Page-Mate iOCOfporates 60 commands to 
give you full screen editing With graphiCS for all 16K or 32K 
machines (including 8032). all prinlffs. aOCl disk or tape dmes. 
Many additional fealUles are available (Ulcludlng roost capa· 
billties of WordPm 3). 

For writing text. Page-Male has a definable keyboard lor 
operalor lIexibility. Shifllock on lellers only, or use keyboard 
shift lock. All keys repeal. 

Page-Male text editing includes floal ing cursor. scroll up or 
down. page forward or back. and repeating Insert and delete 
keys Text block handling Includes Iransfef. delete. append. 
save, load. and insert 

All formatting commands are Imbedded In text for complele 
control Commands irclude margin comrol and release. coIurm 
adJUSt. 9tab settings. variable line spacing. justily text. center 
tex!. and auto print form letter (vanable block). Filescan be lin­
ked so Ihat one commaoo prints an entire malllSCl'ipl. Auto 
page, page headers. page I"IJmbefs. pause at end of page. and 
hyphenatlOl1 pauses are included 

Unlike most 'MlId Pfocessors. CBM graphiCS as well as text 
can be useo. Page-Mate can send any ASCII cOOe over any 
secondary address to any printer. 

Page-Male IunctlOOS with all Commodore machines with at 
least 16K. with any prrnter. and either cassette or disk. 

Toorder Page· Mate, please SPOClty machine and ROM type. 

~~R~:~~~~.{~!~~ .. ~.~~~l.'~_~~!:E~.~:.X~~:.~.~~ ...... ~~.~ 
SM-KIT lor PET/CBM $40 
Enhanced ROM based utilities for BAStC 4. Includes ooth pro-

9.r~~!~.~!~~~~.~.~!~k_~.~!~~.~.~~~: ... _ .. _ .. _ ... 

CBM Softn .. 
BASIC INTERPRETER for CBM B096 $100 
PEOISK II Sy,lrm, lrum 'DR Mlmtech millble. 
FILEX IBM 3741/1 Ol~ Exch"I' SoH., .. m !llbl. 
JINSAM Dlb Bile Mlnlgement System lor CBM. 
COPY-WRITER Won! Pro,,," .. for PET/CBM SI59 
CA SH MANAGEMENT SYSTEM $45 
Petspeed BASIC Compiler 225 
Integer BASIC Compiler 110 
CMAR Record Handler 110 
UCSO Pascal (witlnJt board) t 35 
Wordcraft 80 or 8096 265 
BPI Accoonting Modules 280 
Professional Tax Prep System 575 
ASERT Data Base 375 
Dow Jones Portfolio Management t to 
Assembler Oevelopment 80 

. WRITE FOR CATALOG 
252 Bet hle hem Pike ABC t AdclS 1 25perorder for stll~lngWepayoalal1CeofU PSSlJrface 
Colma,_ PA 18915 215-822-7727 ompu ers cIlar9esonaliprepa,d Olders Pnceshstedareoncashd. coonl 
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The lower keyboard is a continuation of the upper

keyboard; thus the lower set of keys plays the

higher notes.

Below the keyboards is a description of the

functions assigned to the programmable function

keys. The left column describes the unshifted

function keys, and the right column describes the

shifted function keys.

Fl and F3: These keys allow you to change

the volume of the music. Pressing Fl will increase

the volume one step, and pressing F3 will decrease

the volume one step. Notice how the VOLUME

indicator changes as you press either one of these

keys. Remember that the volume ranges from 0 to

15; 0 is completely silent, and 15 is the maximum

volume.

F4: Pressing F4 will change the status of the

Maintain mode, indicated by the "M" in the indi

cator row. When this mode is in operation, the

"M" will be in reverse field. When this mode is

activated, the computer does not release the tones

after the keys have been pressed. Instead, the

tones continue until other keys are pressed. To

silence all the voices, press the space bar.

F6: This key changes the status of the Multi-

voice mode. This mode is indicated by the "V" in

the indicator row. A reverse field "V" indicates

that the mode is in operation. The Multivoice

mode enables more than one voice to be played at

the same time. The program "powers on" with

this mode activated. If this mode is not activated,

then one tone follows the next on the same voice,

and chords cannot be played. This has some dis

advantages, but it is useful in conjunction with

the Slide mode. With this mode, you can have up

to three simultaneous voices.

F7 and F5: Pressing these keys changes the

status of the Slide and Chord modes. They will be

described below.

F2: This key allows you to define your own

waveforms.

Making Music

Once the program is ready, press the following

key sequence: QWERTYUI. You should hear a

C major scale. If you do not, check the program

for typing errors. Now try this key sequence:

\OPCa *(up arrow)(RUN/STOP)Z. This time you

should hear the same scale, but one octave

higher.

Pressing the sequence ZXCVBNM, produces

another scale one octave higher than the last.

Now try pressing the keys QET all at once to get a

C-major chord. Each note of this chord is assigned

one voice. Since there are only three voices, the

computer can accept only three keys at one time

as input.

If you want to change octaves, press the con

trol key and a number from one to eight, one being
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the lowest octave and eight the highest. Some of

the voices do not work well in very low octaves.

Pressing the Commodore key and a number will

change the VOICE number. This, too, has a range
of one to eight.

The Slide mode is very interesting. A reverse-

field "S" on the status row indicates that the Slide

mode is active. The Slide mode will work regard

less of the Multivoice and Maintain modes. When

in this mode, the computer steps smoothly

through the tones rather than moving by half

tones as a piano would. This can produce c-\n in

triguing, eerie effect with the Maintain mode acti

vated. For example, enter the Slide mode, make

sure that the Maintain and Multivoice modes are

activated, and press the following key sequence:

QETIP*ZCB, . As always, you can silence the

voices by pressing the space bar.

Forming Chords

Another mode of operation is the Chord mode.

This allows for single key control over different

types of chords and their inversions. Once you

activate the Chord mode, a second indicator row

appears. On the left is the chord name, and on

the right is the chord position - root, first inver

sion, or second inversion.

The root chord is a chord in which the lowest

note is also the key of the chord. For example, the

C major triad is formed using the notes C, E, and

G. When the notes are in that order, CEG, the

chord is a root chord. If the notes of the chord

start on a different note than C, then we have the

inversions of the chord. For example, E and G,

with high C, is the first inversion, and G, with

high C and E, is the second inversion.

To change the chord type, press the shift-key

and a number from one to nine. The chords which

are available correspond to the following numbers:

(1) Major; (2) Minor; (3) Diminished; (4) Aug

mented; (5) Major Seventh; (6) Minor Seventh; (7)

Dominant Seventh; (8) Major Sixth; (9) Minor

Sixth.

The inversions are selected by pressing the

shift key and the plus sign for root, the minus

sign for the first inversion, and the pound sign

for the second inversion.

In order to play a chord, you must first select

the chord type and inversion that you want, and

then press the note on the keyboard which cor

responds to the lowest note of your chord. For

example, if you want to play a D flat minor second

inversion chord, enter the Chord mode, select the

minor chord and the second inversion (by pressing

shift-2 and shift-pound-sign) and press "R",

which corresponds to the note F on the musical

keyboard. The chord that you will hear is com

prised of the following notes: F, B flat, and high

D flat. (Since the Slide mode can slide only one

The lower keyboa rd is a continuation of the upper 
keyboa rd ; thus the lower set of keys plays the 
hig he r notes. 

Below the keyboards is a description of the 
functio ns assig ned to the programmable fu ncti on 
keys. The le ft column describes the unshifted 
fu nction keys, and the ri ght column describes the 
shifted function keys. 

F1 and F3: These keys allow you to change 
the volume of the music. Pressing Fl wi ll increase 
the vo lume one s tep, and press ing F3 w ill dec rease 
the volume one s tep. No tice how the VOLUME 
indicator changes as yo u press either o ne of these 
keys. Remember that the volume ranges from 0 to 
15; 0 is completely silent, and 15 is the maximum 
volume. 

F4: Pressing F4 w ill change the s ta tus of the 
Maintain mode, indica ted by the " M" in the indi­
cator row. When thi s mode is in operation, the 
"M" will be in reve rse fie ld . When thi s mode is 
acti va ted , the computer does not release the tones 
after the keys have been pressed . Instead, the 
tones continue until other keys are pressed. To 
si lence all the voices, press the space bar. 

F6: This key changes the status of the Multi­
voice mode. This mode is indicated by the " V" in 
the indica tor row. A reve rse field " V" ind icates 
that the mode is in operatio n. The Mu lti voice 
mode enables more than o ne voice to be played at 
the sa me time. The program " powers on" with 
this mode activa ted . If thi s mode is not activated , 
then o ne tone follo ws the next on the sa me voice, 
and chords cannot be p layed . This has some di s­
advantages, but it is useful in conjunction with 
the Slide mode. With thi s mode, you can ha ve up 
to three simultaneous voices . 

F7 and FS: Pressi ng these keys changes the 
status of the Slide and Chord modes. They will be 
described below. 

F2: Th is key allows yo u to defin e your own 
waveforms. 

Making Music 
Once the program is ready, press the fo llowing 
key sequence: QWERTYU I. You should hear a 
C major sca le. If you do no t, check the program 
for typing e rrors . Now try this key sequence: 
IOP@:·(up arrow)(RUN/STOP)Z. This time you 
should hear the same sca le, but one oc tave 
higher. 

Pressing the sequence ZXCVB M, produces 
another scale one octave higher than the last. 
Now try pressing the keys QET a ll at once to get a 
C-major chord. Each note of this chord is assigned 
one voice. Since there a re only three voices, the 
computer can accept o nly three keys at one time 
as input. 

If yo u want to change octaves, press the con­
trol key and a number from one to eight, one being 
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the lowes t octave and eig ht the highest. Some of 
the voices do not work we ll in ve ry low octaves. 
Pressing the Commodore key and a number will 
change the VOICE number. This, too, has a range 
of one to eight. 

The Slide mode is ve ry interesting. A reve rse­
fie ld "5" on the status row indica tes tha t the Slide 
mode is active. The Slide mode wi ll work rega rd­
less of the Multivoice and Mainta in modes. When 
in this mode, the compute r teps smoothl y 
through the to nes ra the r than moving by half 
tones as a piano would. This ca n produce an in­
tri guing, ee rie effect w ith the Maintain mode acti­
va ted. For example, enter the Slide mode, make 
sure that the Ma intain and Multivoice modes are 
acti va ted , and press the fo ll owing key sequence: 
QETIP'ZCB, . As always, you can silence the 
voices by pressing the space bar. 

Forming Chords 
Ano ther mode of ope ra ti on is the Chord mode. 
This a llows for sillgle key con trol over different 
types of chords and their inversions. O nce yo u 
activate the Chord mode, a second indica tor row 
a ppea rs. On the left is the chord name, and on 
the right is the chord positio n - root, first inve r­
sion, or second inve rs ion . 

The root chord is a chord in w hich the lowest 
note is also the key of the chord. For example, the 
C major triad is fo rmed using the notes C, E, and 
C. When the notes are in that order, CEC, the 
chord is a root chord. If the notes of the chord 
s tart on a diffe rent note than C, then we have the 
inversions of the chord . For example, E and C, 
with high C, is the first inversion, and C, with 
hig h C and E, is the second inversion. 

To change the chord type, press the shift-key 
and a number from one to nine. The chords w hich 
are avai lable correspond to the fo llowing numbers: 
(1) Major; (2) Minor; (3) Diminished; (4) Aug­
mented; (5) Major Seventh; (6) Minor Seventh; (7) 
Dominant Seventh; (8) Major Sixth ; (9) Minor 
Sixth. 

The inversions are selected by pressing the 
shift key and the plus sig n fo r roo t, the minus 
s ign for the first in vers ion , and the pound sign 
for the second inversion. 

In order to p laya chord , you must first select 
the chord type and inversion that you want, and 
then press the note on the keyboard which cor­
responds to the lowes t note of your chord. For 
example, if you want to playa D flat minor seco nd 
inversion chord, enter the Chord mode, select the 
minor chord and the second inversio n (by pressing 
shift-2 and shift-pound-sign) and press " R", 
w hich corresponds to the note F on the musical 
keyboard. The chord that you will hea r is com­
prised of the fo llowing no tes: F, B flat, and high 
D flat. (Since the Slide mode can slide only one 



CS1 Quick Brown Fox

The Word Processor of Ihis decade1

$55.00

VIC-1211A

COMMODORE SOFTWARE
VIC-20 Super Expander $55.00

Everything Commodore coJld pack into one cartridge-3K RAM memory expansion.

high resolution graphics plotting, color, painl ana sound commands Graphic, text,

mullicolor and music modes 1024x1024 dol screen plotting All commands may be

typed as new BASIC commands Or accessed by hitting one of the VIC'S special
lunctionkeys Includeslutonal instruction book Excellent lor all programming levels

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

renumber, trace and edit BASIC programs Trace any program Ime-by-line as il

executes, pause lo edit Special KEY command lets programmers redefine function

keys as BASIC commands, subroutines or new commands

VIC-1213 VICMON Machine Language Monitor $48.99
Helps machine code programmers write Tasl. efficient 6502 assembly language
programs Includes one line assembler/disassembler

GAMES FOR YOUR VIC-20®

CSN Snackman - Betler man Packman

CC500 Intruder-Scrambler - In your bomber, invade Ihe
defending scramble system, dodging rockets, to blow up enemy posls, etc

CS1 Flags o\ Nations - A game that challenges players
to identity hags of various widely-known nations ol the world

CS2 Flags of Nations - Second Edition - a field of
34 Hags of lesser known nations, ol the world

CS3 Cities and States - A game thai draws a map of
a slate or slates and asks players lo name key cities in Ihose siales

CS4 Cities Ot the World - Deals wuh important
cilies ol nations throughout Ihe world

CS5 Mountains and Rivers - Draws large geographical
area maps You identily maior mountain ranges, rivers & bodies of waler

CF1

CF3

CS3

CV108

Galactic Blitz

Sidewinder

Centipod

Bomber

Hangman

$16.95

17.95

10.95

10.95

10.95

10.95

10.95

22.95

25.95

17,95

8.95

8.95

NEW GAMES FOR YOUR C-64

Tank Arcade (AISO for VIC-20) - Pre-determine how many hits $1 3.95
it witl take to wipe oul your opponent. Then, on with Ihe battle1 Battlefield changes

Roadracer - Choose theiype of track & a time or lap race Use 13.95
steady control at speeds ol 50 to 200 miles per hour Hit Ihe wall 6 lose valuable time

Shootout at the OK Galaxy (Also lor VIC-20) - 30alien 19.95
warships naveentered your war zone Shields up'Energy level OK^ Delend yourself

Galaxy - Have you ever wanled lo conquer the universe' Send 1 9.95
yourgalaclic fleets out to eiplore. solar system by solar system From I to 20 players

BOfTiber Attack - Ground to air warfare You're in command 1 4.95
ol a supersonic bomber over enemy terrain Drop all 25 bombs on key locations

Midway Campaign - Your computer controls a huge force ol 1 9.95
Japanese ships trying 10 conquer Midway Island Vour only advantage is surprise

Dnieper River Line - A fictionalized engagement between Russian 25.00
A German forces in 1943 Sonet forces controlled by thecompuler. seek tooverrun

you' line and capiure sufficient ob|ectives lo attain victory Four levels of dilficuily

TanktlCS - Armored combat on the Eastern front ol WWII You 24.50
start outnumbered 2 to 1 but you choose your lank types belore the battle

Guns ot Fort Defiance - You are the commander ol a I9lh artillery 20.00
piece m a besieged lor I Choose lypeol ammo Set Ihe cannons elevation, deflection

Computer Baseball Strategy - you, tne manager of me 15.95
home team, test you skill against a wily and unpredictable opponenI. your computer

Lords Of Karma - Like an intriguing puzzle! Decipher secrets 20.00
while exploring a mylhical magical city & countryside Avoid me lurking monsters'

North Atlantic Convoy Raider- its the Bismarck convoy 19.95
raid of 1941' Trie computer controls Ihe British ships Will you change history'

Planet Miners - Compete against others ana me compute! lo 19.95
stake valuable mining claims Ihroughout the solar system m the year 2050

Contlict 2500- In 250OAD. earth is threatened oy attacking 19.95
aliens with an infinite ■ of attack strategies with which to tease the defending player

Nukewar - Nuclear confrontation between two hypothetical 19.95
countries Delend your country wilh espionage, bombers, missiles, submarines, etc

Computer Acquire - New Second Edition1 The ob|ect is to 20.00
become Ihe wealth lest person in I his business game - holel acquisitions 4 mergers

Andromeda Conquest - Vast scale space strategy game of 19 95
galactic colonizing and conquest Slrange hie lorms & alien technologies - exciting'

Telengard - Microcomputer Dungeon Adventure game Time 25.00
lantasyand role-playing 50 levels ol ever-more com ple> mazes lo explore & survive'

MORE- MORE- MORE

Shipping & Handling Charges:

First two (2) items - $2.00 pet item.

Three (3) or more items - 51.00 per item.

For orders over $100 total, surface shipping will be paid by

CompuServe. Blue Label or special handling will be paid by

the customer.

Additional $2.00 CO D. lee on all C.O.D. orders.

MasterCard and Visa accepled. Give card number and expiration

date on order form.

Allow three (3) weeks (or personal checks.

TO ORDER:

P.O. Box 18765

Wichita. KS 67218

(316)263-1095

WRITE

FOR

FREE

CATALOG

Prices subject to change.

C-64 Compute $399.00
VIC-20* Personal Computer 147 00

VIC-1515 Printer 334.95
VIC-1530 Dalaselte 67 50

VIC-1541 Disk Drive 347.00
VIC-1010 Expansion Module 139.95

VIC-1311 Joystick 9 95
VIC-1312 Game Paddles 19.95

Telephone Modem 99 95
VIC-1210 VIC 3K Memory Expander Cartridge 34.95
Plugs directly inlo the VIC's expansion porl Eipands to 8K RAM total

VIC-1110 ■ VIC 8K Memory Expander Cartridge 52 50
8K RAM expansion cartridge plugs directly into Ihe VIC

CM101 VIC 16K Memory Expander Cartridge 99.95
CM102 24K Memory Expander Cartridge 119 95

VIC-1011A RS232C Terminal Interface 39 95
Provides interlace between the VIC-20 and RS232 telecommunications modems

Connects to VIC's user port

PETSPEED - Basic Compilei tor Commodore 140.00
Compile any Pet Basic program The only optimizing compiler Programs compiled
with Pelspeed run up lo 40 times taster Petspeed code is unhstaole and compiled
programs cannot Be tampered wild No security device required for compiled pro

grams AvailaDle NOW lor the Commodore 64

Star Gemini 10 Printer 350.00
Star Gemini 15 Printer 450 00
SND Monitor 347 00
16K Memory Expander 50.00

CARDCO
CARDBOARD 6 $87.50
An e>pansion interface for the VIC-20 Allows expansion to 40K or accepts up to six

games May be daisy chained for more versatility

CARDBOARD 3 35.95
Economy eipansion interface for ihe VIC-20

CARD •?■ CARD/PRINT 76.00
Universal Centronics Parallel Printer Interface for ihe VlC-20 or CBM-64. Use an

Epson MX-80 nr OKiDATA or TANDY or |usl about any Other

CARDETTE 30 95
Use any standard cassette player'recorder with your VIC-20 or CBM-64

LIGHT PEN 29.95
Alight pen with six good programs 10 use with your VIC-20 Or CSM-64

All CARDCO Products have a lifetime warranty

HOME & BUSINESS PROGRAMS For VIC-20& C-64

CW-107A Home Calculation Program Pack $48.95

CPV-31 Data Files - your storage is unlimited 14 95

CPV-96 Household Finance Package - to keep records oi an 30.95
your household expenses

CPV-208 Bar-Chart - display your numerical data 8.95

CH Turtle Graphics - learn programming 34.95
CH VIC FOlih - is a powerful language for BASIC programming 49.95

CH HES MON - is a 6502 machine language monitor wilh 34.95
a mini-assembler

CH HES Writer - nme-saving word processing tool 34.95

CH Encoder - keep your personal records away from prying eyes 34.95

CT-21 Statistics Sadistics - statistics] analysis 14.95
CT-121 Total Time Manager 2.0- creates personal or 15 95

Dusmess schedules

CT-124 Totl Label - a mailing list and label program 13.95

CT-125 Totl Text BASIC 15.95
CT-126 Research Assistant - keep track ol reterencedata 17.50

CT-140 Totl Text Enhanced 29 95

CM-152 Graflx Designer- design graphic characters 12.95

CQ-5 Minlmon - allows you to program, load, save, or execute 13.95
machine language programs

CT-3 Order Tracker 15.95
CT-4 BUSlneSS Inventory • to maintain record of inventory 15.95

CS Home Inventory - lists your home belongings 17 95

CS Check Minder - (V-20 & 64) 14.95
keep your checkbook the right way

CS General Ledger- a complete general ledger 19.95
CHC-504 HES Writer - word processor 39.95

CHC-503 Turtle Graphics II - utilizes the full graphics of your 6a 49.95

CHC-502 HESMON - machine language monitor w/m.ni-assembler 3d 95

CHP-102 6502 Professional Development System 29.95

CFC Data Files - a management program 27 95

CPV-327 HESCOM - transfers dala and programs bidireclion- 40.95
ally between VICs at three limes ihe speed ot a disk drive

CPV-328 HESCOUNT - monitors program e.ecut.on 19.95

CHV HESPLOT- Hi-res graphics subroutines 12.95

CTV-367 Conversions - figures, volume, length, weigh!, area. 7.95
and velocity to all possible configurations

CC The Mail - your cornplele mail program Cassette 24.95

Disk 29.95

CPV-220 Client Tickler 16 95

CPV-221 Club Lister 13.95

CPV-224 Depredator 9 95

CPV-236 Investment Analyst - keep track ol investments 12.95
and investment opportunities

CPV-251 Present Value 10 95

CPV-269 Super Broker 12.95

CPV-270 Syndicates - caicuiaies wheiher to buy orsell 13.95

CPV-274 Ticker Tape - maintains investments profile 14.95

CPV-276 Un-Word Processor - screen editor 16 95

CPV-286 Phone Directory - never lose a phone number again 9.95

CS-t 11 Checkbook - home lilt])!/ program 14.95

- pnnl a calendar 14.95

VIC-20* is a registered trademark of Commodore

CPV-294 Calendar My Appointments
tor every month in any year

I 
CSI Quick Brown Fox $55.00 

The Word Processor 01 th is decade! 

COMMODORE SOFTWARE 
VIC-1211A VIC-20 Super Expander $55.00 
Everylhlng CommOClolecould pack rntoonecanlldge· 3K RAM memO.yero.plnSIon. 
high ,esolullon graohlcs pIOl""'g. cOlo •. palnl ana sounO cammlnOS GraphiC. 11K!. 
mullicolor and muSic mOdes t02'Kt02. Oat screen planing All comminos m.y be 
typed IS new BAStC comminds or acceue<! by hill ing one 01 Ihe VIC's special 
lunChon keys In.cluoes lulO"11 rnSlruChon oook EKcelleni lor III p'ogrammlng levels 
VIC -1 2 12 Programmer's Aid Canridg e 545.99 
More Ihan 20 new BASIC commands help new ana upellencetl plogrammers 
.enumbe •. Irate ,nd e(ln BASIC programs l lace any program "ne·by·lone as It 
e~etutl!s . pause to e011 SpeCial KEY commanOletS prog.ammers ,eoel,ne lunctlon 
kevs as BASIC commanOs. 5ubiOUIlneS 0' new commands 
VIC- 1213 VICMON Machine Language Monitor $4 8.99 
Helps machine code proo,.mmers w,,'e laS!. e!tiCleni 651n assembl.,. language 
programs InCludes one line assem!)le, /disassembler. 

GAMES FOR YOUR VIC-20" 
CSN Snackman - Better Ihan Packman 
CCSOO Intrud.r·Scrambler - In you. tlOmber . • nv.de lhe 
aelenomg scramble system, dOClglng rOCkets. to blow up enemy posts. IIC 
CSl Flaas of Nations - A game tn,t Challenges pl.yers 
to Idenllty lIags orvarrous W.Oely·known nallons 01 Ihe wo. ld 
CS2 Flags of Nations - Second Edi t ion - A "eld 01 
34 lIags 01 lesse. known nlhOnS 0' Ihe world 
CS3 Cilies and States - A game Inal oraws, map o. 
a stale or Slales ano as~s pillye.s 10 name key Cilies rn those slates 
CS4 CIties of the World - Deals w,'h Imoo't llnt 
cn,es 01 nallons Ih.ougnout Ihe wO"d 
CS5 Mountains a nd Rivers - Draws large geographical 
area maps. You loenilly milO< mountain ranges. livers /I. bOO,es 01 wale. 
C F 1 Galactic Blitz 
CF3 Sidewinder 
CS3 Centipod 
CV 1Q8 Bomber 

Hangman 

NEW GAMES FOR YOUR C-64 

$16.95 
17.95 

10.95 

10 .95 

10.95 

10.95 

10 .95 

22.95 
25.95 
17.95 
8 .95 
8 .95 

Tank Arcade (AlsO fo r ViC·20 j - Pre·oelermlne how many hilS S 13 .95 
It Will lake 10 wipe ovl yowr oPPOneni Then. on wlln Ihe bIll ie! Ba!1leheld changes. 
Roadracer - Choose the Iype ol l'IICk /I. a lime O. lap race Use 13 .95 
steady conirOl 1101 speeds 0150to 200 miles per hour HII Ihe wa ll /I. lose valuable Irme 
Shootout at the OK Galaxy (Also lor V1C-20) - 30ahen 19.95 
wa,shlps have entereo your war lone Shields up? Energy levtll OK? Delend you.sell 
Galaxy - Have you ever wlnted 10 conquer the universe? Seno 19.95 
you. gllacllc lleels out 10 eoplore. sollr system by solar system From' to20players 
Bomber Attack - Ground 10 all warlare You·.e In commino 14.95 
01 a supersoniC bomDer over enemy tenaln Drop all 25 DOmbs on key locallons 
Midway Campaign - Your compUler contlols a nuge lorce 01 19.95 
Japanese ships trying to conquer M,Oway ISlano Your only advlntage IS su.prrse 
Dnieper River Line - A hCllonlh,ed eng.gement between Russ.an 25.00 
/I. German lorces In t943 Sav,1I lorces controlle<! by the computer. see~ to ovenun 
your line and caplu,e swlhCleni oblec II ~es 10 auam VIClOIY Four level. 01 Ol ll icult.,. 
Tanktics - ArmoreO com!)al on Ihe EISIern Iron! 01 WWII YOll 24.50 
51all oulnumbered 2 to t but you Choose your tank lypeS beto.e 11111 !)a"'e 
Guns of Fort Dellance - You are the commanoer 01 a I9Ih allillery 20.00 
piece In II besiegeo 10" Cnoose type 01 ammo set the cannon's elevation, dellectlon 
Computer Baseball Strategy - Yov. me manager 01 Ine 15.95 
home team. lest you ski ll agllns! a Wi ly ana unpredictableoppOnenl. your com puler 
Lords of Karma - Like an on illgurng puu le! Decipher secrelS 20.00 
while uPlcling I mylh,CII magltal city /I. counlrys,de Avo.o the lurking monSlets' 
Nonh Atianllc Convoy Raid e r - Ifs tne B'smarCk COMOy 19.95 
" Id 01 t941 ' The campule. conl.ols ,"e ell"sh ships Will you Cha ... ge h,SIO' Y? 
P lanet Mine rs - COmpele IgalnS! others ana Ihe compuler 10 19.95 
Slake valuable mining claims th'OUghOut me sola, system on the year 2050 
Conflict 2500 - In 2500 AD, earth.s Inreltened by attacking 19.95 
aliens wlln an on"nl te . 01 anack SI,"eg,es Wllh wh,Ch 10 IIlSe Ihe Gelenel.ng player 
Nukewar - NUClear conl,onlal,on belween two nYPOIneilcl1 19.95 
counlrres. oelenO your counlry w.,h espionage. bombers. miSSiles. sullml"nes. CIt 
Computer Acquire - Ne~ Secono Edltron! The objecl IS 10 20.00 
betOme Ihe weaUhlest person In th.s ··busrness··game· hOlllaCQu'SlllOnS /I. mergers 
Andromeda Conquest - VISI scale space Slfalegy game 01 19 .95 
galactiC coloniZing and CO ... qWI51 Sirange hie lorms /I. ahen techn% gles · e_Cl llng' 
Telengard - Mlcrocompuler Dungeon Aaventure game Time 25.00 
lanlaly ana .ole·playmg SO levels 01 ever·more comple_ mazes to ecplore /I. survIVe' 

MORE - MOR E - MORE 

Shipping & Handling Charges: 
First two (2) items· S2.00 per item. 
T h ree (3 ) or more items - S 1.00 per ite m . 

Compute 
Pen onll Computer 
Printer 
Dala •• U. 
Disk Drive 
Expansion Module 
Joy.tlck 
Game Paddles 
Telephone Modem 

VIC- 121O VIC 3K Memory Expander Cartridge 
Plulls dlfecUV onto the VIC's up.nSIon pori ellp'n(lS to 81( flAM lot" 
VIC- I I I O • VIC 8K Memory Expander Cartridge 
81( RAM (IlIp.nSIon ca.trldge plugs directly ,n l O tile VIC 

S399.OO 
147.00 
334.95 
67.50 

347.00 
139.95 

9.95 
19.95 
99.95 
34.95 

52.50 

CM1 01 VIC 16K Memory Expander Cartridge 99.95 
e M 102 24K Memory Expander Cartridge 11 9.95 
VIC·IOII A RS232C Terminal Inte rface 39.95 
PrOYldeS Inlerlace between me VIC-~O and AS232 telecommunIcations modems 
Connects 10 VIC'S use. port 
PETSPEED · Basic Compile. tor Commodore 140.00 
Compile Iny Pel BIISIC program The only optimiZing compiler P.oorams complteo 
With Pelspead run up to 40 limes I."e. PetspeeO cOCle IS un"slaDle ana compiled 
proor.ms cannOl be t.mpered Wllh No SKullty oevlce ' eQurred lor cOl"plled pro· 
grams AVIIllDle NOW lor the CommOClore 6<1 
Star Ge m ini 10 P r inter 350.00 
Stu G e m ini 15 Prtnter 450.00 
SND Monitor 347.00 
16K Memory Expander 50.00 

CARDCO 
CARDBOA RD 6 $87.50 
An ,"panSIOn Inter tace lor Ihe VIC·20. Allows e~pansion to 40K o. accepts up l osi~ 
games May De d/lisy Chained lor more veruHhty 
CARDBOARD 3 35.9 5 
Economy e~panSlon Inlerlace 10' Ihe VIC·20 
CARD "1" CARD/ PRINT 76 .00 
UnrWe",1 CenironlCS ParaUel Prrnle. In lerl.ce lor Ihe VIC·20 a. CBM-64 Use.n 
Ep$On MX·80 a. OKIDATA or TANDY or JUS! .!)Out any Olher 
CARDETTE 30.95 
Use Iny SiinelirO casselle pillye"reco.aer Wlln your VIC·20 01 CBM·64 
LIGHT PEN 29.95 
A hghl pen Wllh s. ~ good programs to uw With your VIC·20 O. CBM·64 

All CARoCO PrOCluCls h.ve I htehme w,ffanly 

HOME & BUSINESS PROGRAMS For VIC-20 & C-64 
CW-107A Home Calculation Pro gram Pack 
C PV-31 Data Fil es - your slorage IS unhmiled 
C P V-96 Household Finance Package - 10 keep records 01 all 

you. nousenolO eKpenses 
CPV-208 Bar-Chart - OlSplay your numerrcal dala 
CH Turtle Graphics - learn programming 
C H VIC Forth - .s a oowerlullangu.ge lor BASIC programming 
CH HES MON - 15 a 6502 mlChine IlIngu.ge monitor With 

I mln'·lIssem!)le. 
C H HES Writer - lime-saVing wo.O processing tool 
CH Encoder - keep you. personal recOIOs aWly Irom prying eyes 
C T -21 Stallsllcs Sadistic. - SlalIStrCllanalys's 
C T-12 1 Total Time Manager 2.0 - cleates pel$Onal or 

bUliness schedules 
C T- 124 Toll Label - a mlillng IISI ana label program 
C T- 125 Toll Text BASIC 
C T- 126 Research Assistan t - keep track Olrelerence oala 
C T-140 Toll Text Enhanced 
C M- 152 Grafl . Designer - deSign gll.pn,c cnaracters 
C O -5 Mlnlmon - allows you to prog,am. lOla. lave. or eKetute 

m.cnlne language programs 
Order Tracker CT-3 

CT-4 
CS 
CS 

Business Inventory - 10 mlmilin retoro 01 .nvenlory 
Home Inventory - hsts your home belOngings 
Check Minder - (V-20 & 64) 
keep you. Checkoook Ihe IIghl way 

CS Ge neral Ledger - a complete gene<alleoger 
C HC-504 HES Writer - wero processor 
C HC-503 Turtle Graphics II - wI,hles Ine lull graph iCS 01 your 64 
CHC-502 HESMON - macnlne language monl lO' w/mln,·assemllle< 
CH P- 102 6502 Professional Deve lopme nt System 
CFC Data Flies - a managemonl program 
CPV· 327 HESCOM - Iranslers oalllllM programs DIOrrecl,on. 

alJy belween VICs at three limes Ina speed 01 a (lISk dllve 
HESCOUNT - monllors program e.ecullon 
HESPLOT - HI·res graphiCS SubrOutines 
Conversions - Irgures. VOlume. length. weight. area. 

CPV-328 
CHV 
CTV-367 

CC 
an(l velOCity to all poSSIble conl,gu,.,.ons 

The Mall - YOWl romplete ma,I program Cassette 
Disk 

$48 .95 
14.95 
30.95 

6.95 
34.95 
49.95 
34.95 

34.95 
34.95 
14.95 
15.95 

13 .95 
15 .95 
17 .50 
29.95 
12.95 
13 .95 

15.95 
15.95 
17.95 
14.95 

19.95 
39.95 
49.95 
3 4.95 
29.95 
27 .95 
40.95 

19.95 
12.95 

7.95 

Fo r o rde rs ove r $1 00 to tal , su rface sh ippin9 will be pa id by C P V-220 Client TIckler 
Com p u Sen se. B lue Label or s pecia l ha nd li ng will be pa id by CPV-221 Club LI.ter 

24.95 
29.95 
16.95 
13.95 
9.95 

12.95 
the c us to me r. CPV-224 Depreciator 

Add it ional $2.00 C .O .D. lee o n a ll C .O .D. o rde rs . CPV-236 Investme nt Analys t - keep Iratk 01 rnveSlmenlS 
Mas te rCard and Visa accept ed . Give c ard n u m ber and expi ra t io n and mvestmenl opportunl lites 

da te on o rde r fo rm. CPV-251 Present Value 10.95 
Allow thre e (3) weeks fo r pe rsonal chec ks . C P V-269 Super Broker 12.95 

C P V-270 Syndicator - ca\cuilies wheme, 10 buy or sell 13 .95 

I 

~ 
~ Z 
2 
,~ 
& 
~ .~ 

P.O. Box 78765 FOR ~ ~ CPV-276 Un-Word Processor - scr"neOlto. 16.95 J) 
TO ORDER: WRITE lEa C PV-274 Ticker Tape - ml.nla,ns mvestmenlS p.ol"e 14.95 

Wichita. KS 672 78 FREE ~ ...a.. CPV-286 Phone Directory - never lose I phone number again 9 .95 1) 
(31 6) 263- 1095 CATALOG CS-l 11 Checkbook · nome ··ullhly· progrlm 14.95 ~ 

Prices sUb;ect to change. C PV-294 Calendar MK Appointments - prr"' a Cllenoa. 1495 i 
VIC.20' .s a .eglsteree IraOemark 01 CommOOOre 10' every manl In any yea. ~ 

CPV-296 The Budgeter - pll ce your perSOnll l,nances .n oroer 12 95 (~ 
~~ ~ : &>------".----,~ , _G ___ G_~~-----""'"'"'~~~ ;: , ,_ _ :GSS "8".,..--.;:...----~_ -_5 _ ~ ___ "--...... ____ --.,,-.,..~ir, 



voice at a time, the Chord and Slide modes are

incompatible, so turning on one automatically
turns off the other.)

Attack, Decay, Sustain, Release
To define your own waveform, press F2. Once

you are in this mode, the computer asks a series

of questions that apply to the construction of a

new waveform. The first question is which

waveform you wish to change. Pressing RETURN

with no other input returns program control to

the play mode. After this question, the computer

displays the current Attack, Decay, Sustain, and

Release values, and asks for new values. Pressing

RETURN with no other input or giving a bad input

returns you to the first question.

The Envelope

programming tricks are used. The POKE214,X

command moves the cursor to line X on the screen.

But a PRINT with no statement must follow this

POKE or the cursor will not move to its new loca

tion. A POKE 788,53 disables the RUN/STOP kev,

U-Attack>UDecayJ<Sustain ^Release—fi

The attack rate is the time that it takes the

sound to reach its highest volume level. The larger

the number, the more time it takes. Decay is the

time it takes the sound to drop to the Sustain vol

ume level. Sustain is the volume level at which

the sound remains until the Release is initiated.

The Release rate is the time that it takes the sound

to soften from the sustain level to silence (see the

figure).

After these questions, the computer asks for

the waveform type. You must enter the first letter

of the type of waveform desired. If the Pulse

waveform is selected, then the pulse rate must be

entered. The authors of the Commodore 64 man

ual have written the pulse value as two numbers,

the LOW pulse and the HIGH pulse. To obtain a

single value for the pulse rate, take the HIGH

pulse times 256 and add it to the LOW pulse. Once

these questions have been answered, the com

puter returns to the playing mode with the voice

set to the one you have just modified.

Program Structure

The mechanics are fairly simple since most of the

program is written in BASIC. The REMs identify

the major sections of the program (see the table

fora description of variables). However, some
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Variables

A

A$

AD

ADO

BF

c$o

C()

Cl

C2

CH

ER

ET

FF

FH()

FLO

HB

I

IK

IN

IN$

J
K()

IX

LNS

MN

NH

NL

NM$0

oc

p

PHO

PL()

PU

R

RA

RB

S

SI

S2

SL

SP$

SR

SRO

T

TO

V

VL

VN

WF

WV

wvo

miscellaneous '

miscellaneous

attack/decay for define waveform routine

table of attack/decay values

constant pointer to buffer (198)

table of chord names

table of chord note offsets

chord number

chord inversion

chord mode flag

INPUT routine error flag

constant pointer for multikey input routine

constant 255

table of high bytes of frequencies

table of low bytes of frequencies

256 constant

miscellaneous

constant for "inkey" or keyboard matrix value

value for input from INPUT routine

input string from INPUT routine

miscellaneous

conversion table for ASCII values

polyphonic flag

constant line

multivoiceflag

constant high byte location 901

constant low byte location 900

"root," "first," or "second" (for chord inversion

display

number of half steps offset (octave)

maintain mode flag

table of pulse high bytes

table of pulse low bytes

pulse rate for define waveform routine

frequency number and miscellaneous

slide mode register start pointer

slide mode register end pointer

constant 54272

constant 49152 (for multikey GETroutine)

constant 49403 (for music loader routine)

slide mode flag

constant 39 spaces (for blanking)

sustain/release value for define waveform routine

table of sustain/release values

current base address of SID

table of last used base locations

computer voice number

volume

constant voice number location for music loader

(251)

waveform hoider for define waveform routine

current waveform

table of waveform values

All variables beginning with "Z" are low numeric

constants.

voice at a time, the Chord and Slide modes are 
incompatible, so turning on one automatica ll y 
turns off the other.) 

Attack, Decay, Sustain, Release 
To define yo ur own waveform, press F2. Once 
yo u are in this mode, the computer asks a series 
of questions that app ly to the construction of a 
new waveform. The first question is which 
waveform you wish to change. Pressing RETURN 
with no other input returns program control to 
the play mode. After this question, the computer 
disp lays the current Attack, Decay, Sustain, and 
Release values, and asks for new values. Pressing 
RETURN with no other input or giving a bad input 
returns you to the first question. 

The Envelope 

" " .-5 
"E. 
E 

~AttaCk+t-Decay+sustain----+-Release---f 

<L-__________________________ ___ 

Time --------__ ... 

The attack rate is the time that it takes the 
sound to reach its highest volume level. The larger 
the number, the more time it takes. Decay is the 
time it takes the sound to drop to the Susta in vol­
ume level. Sustain is the volume level at wh ich 
the sound remains until the Release is initiated. 
The Release rate is the time that it takes the sound 
to soften from the sustain level to silence (see the 
figure). 

After these questions, the computer asks for 
the waveform type. You must enter the first letter 
of the type of waveform desired. If the Pulse 
waveform is selected, then the pulse rate must be 
ente red. The authors of the Commodore 64 man­
ual have written the pulse value as two numbers, 
the LOW pulse and the HIGH pulse. To obtain a 
single va lue for the pulse rate, take the HIGH 
pulse times 256 and add it to the LOW pulse. Once 
these questions have been answered, the com­
puter returns to the playing mode with the voice 
set to the one you have just modified. 

Program Structure 
The mechanics are fairly simple since fI10st of the 
program is written in BASIC. The REMs identify 
the major sections of the program (see the table 
for a description of variables). However, some 
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programming tricks are used. The POKE214,X 
command moves the cursor to line X on the screen. 
But a PRINT with no statement must fo llow this 
POKE or the cursor will not move to its new loca­
tion. A POKE 788,53 disables the RUN/STOP key, 

Variables 
A miscellaneous 
A$ miscellaneous 
AD attack/decay for define waveform routine 
ADO table of attack/decay values 
BF constant pointer to buffer (198) 
C$O table of chord names 
C() table of chord note offsets 
Cl chord number 
C2 chord inversion 
CH chord mode flag 
ER INPUT routine error flag 
ET constant pointer for multikey input routine 
FF constant 255 
FHO table of high bytes offrequencies 
FL() table of low bytes of frequencies 
HB 256 constant 
I miscellaneous 
IK constant for "inkey" or keyboard matrix va lue 
IN value for input from INPUTroutine 
IN$ input string from INPUT routine 
J misce llaneous 
K() conversion table for ASCll values 
LL polyphonic flag 
LN$ constant line 
MN 
NH 
NL 
NM$O 

DC 
P 
PHO 
PLO 
PU 
R 
RA 
RB 
5 
51 
52 
5L 
5P$ 
5R 
5RO 
T 
TO 
V 
VL 
VN 

WF 
WV 
WVO 

multivoice flag 
constant high byte location 901 
constant low byte location 9UO 
"root," "first," or "second" (for chord inve rsion 
display 
number of half steps offset (octave) 
maintain mode flag 
table of pulse high bytes 
tableof pulse low bytes 
pulse rate for define waveform routine 
frequency number and miscellaneous 
slide mode register start pointer 
slide mode register end pointer 
constant 54272 
constant 49152 (for multikey GET routine) 
constant 49403 (for music loader routine) 
slide mode flag 
constant 39 spaces (for blanking) 
sustain/release value for define waveform routine 
table of sustain/release values 
current base address of SID 
table of last used base locations 
computer voice number 
vo lume 
constant voice number location for music loader 
(251) 
waveform holder for define waveform routine 
current waveform 
table of waveform va lues 

All variables beginning with "Z" are low numeric 
constants. 



COMMODORE

American Peripherals

GAMES

(on tape)

646 Pacacuda 19.95

650 Logger 19.95

651 Ape Craze 19.95

652 Centropod 19.95

653 Escape 19.95

641 Monopoly 19.95

642 Adventure #1 19.95

648 Galactic Encounter 9.

667 Yahtzee 14.95

671 Robot Blast 14.95

673 Moon Lander 14.95

676 Othello 14.95

686 Horserace-64 14.95

692 Snake 14.95

697 Football 14.95

819 Backgammon 24.95

822 Space Raider 19.95

846 Annihilator 19.95

842 Zwark 19.95

845 Grave Robbers 13.95

841 Pirate Inn Adv. 22.95

904 Shooting Gallery 14.95

816 Dog Fight 19.95

817 Mouse Maze 19.95

818 Ski Run 22.

820 Metro 22.

823 Sub Warfare 29.

838 Retroball 39.95

(cartridge)

839 Gridrunner 39.95

(cartridge)

825 Mine Field 13.

672 Dragster 14.95

662 Oregon Trail 14.95

679 3-DTicTacToe 14.95

655 Castle Advent. 14.95

EDUCATIONAL

(on tape)

644 Type Tutor 19.95

645 Assembly Language

Tutor 14.95

687 Fractional Parts 14.95

902 Estimating Fractions 14.95

695 Tutor Math 14.95

870 Square Root Trainer 14.95

699 Counting Shapes 14.95

694 Money Addition 14.95

689 Math Dice 14.95

678 Speed Read 14.95

643 Maps and Capitals 19.95

645 Sprite Editor 19.95

904 Sound Synthesizer Tutor 19.

696 Diagramming

Sentences 14.95

690 More/Less 14.95

688 Batting AVERAGES 14.95

802 TicTacMath 16.95

904 Balancing Equations 14.95

905 Missing Letter 14.95

864 Gradebook 15.

810 French 1-4 80.

811 Spanish 1-4 80.

807 English Invaders 16.95

809 Munchword 16.95

812 Puss IN Boot 20.

813 Word Factory 20.

660 Hang-Spell 14.95

905 Division Drill 14.95

906 Multiplic. Drill 14.95

907 Addition Drill 14.95

908 Subtraction Drill 14.95

910 Simon Says 14.95

911 Adding Fractions 14.95

912 Punctuation 14.95

$99.

EDUCATIONAL

Series on disk

Computer Science (30 programs) S350

HS Biology (70 programs) $500

HS Chemistry (40 programs) $450

HS Physics (60 programs) S475

HS SAT Drill (60 programs) $99.

Elem. Social Studies (18 pr.) $225

Elem. Science (18 programs) $225

Elem. Library Science (12 pr.) $170

Librarians Package (4 utilities) $110

3rd Grade Reading (20 lessons) $99.

4th Grade Reading (20 lessons)

5th Grade Reading (20 lessons)

6th Grade Reading (20 lessons) $99.

Spanish Teaching (12 lessons) S95.

PARTS OF SPEECH (9 lessons) $95.

BUSINESS

(all on disk)

WORD PRO 3+ 95.00

DATAMAN-64 data base program. 49.95

PERSONAL FILING SYSTEM

(index card style) 19.95

HOME FINANCE 19.95

CYBER FARMER $195.

GA 1600 Accounting System

PERSONAL TAX 80.

ACCOUNTS RECEIVABLE 22.

New York State Payroll 89.

MAILING LIST 24.

Manufacturing Inventory 59.

Stock Market Package 39.

Finance 16.95

395.

ORDERING BLANK

To: American Peripherals

122 Bangor Street

Lindenhurst, NY 11757

Ship to: Name

Street

Town, State, ZIP

ITEM DESCRIPTION PRICE

□ Please send your complete 64K catalog.

If Canada or Mexico, add an additional $2.00

NY State Residents

only add 71/4% tax

Shipping $1.50

(If COD, add 1.50)

TOTAL AMOUNT

COMMODORE 64~ 
American Perip-herais 

GAMES 
(on tape) 
646 Pacacuda 19.95 
650 Logger 19.95 
651 Ape Craze 19 .95 
652 Centropod 19.95 
653 Escape 19.95 
641 Monopoly 19.95 
642 Adventure #1 19.95 
648 Galactic Encounter 9. 
667 Yahtzee 14 .95 
671 Robot Blast 14.95 
673 Moon Lander 14 .95 
676 Othello 14.95 
686 Horserace-64 14.95 
692 Snake 14 .95 
697 Football 14.95 
819 Backgammon 24.95 
822 Space Raider 19.95 
846 Annihilator 19 .95 
842 Zwark 19.95 
845 Grave Robbers 13.95 
841 Pirate Inn Adv. 22 .95 
904 Shooting Gallery 14.95 
816 Dog Fight 19.95 
817 Mouse Maze 19.95 
818 Ski Run 22 . 
820 Metro 22 . 
823 Sub Warfare 29 . 
838 Retroball 39.95 

(cart ridge) 
839 Gridrunner 39 .95 

(cartridge) 
825 Mine Field 13. 
672 Dragster 14.95 
662 Oregon Trail 14 .95 
679 3-D TicTacToe 14 .95 
655 Castle Advenl. 14.95 

ORDERING BLANK 

To: American Peripherals 
122 Bangor Street 
Lindenhurst, NY 11757 

EDUCATIONAL 
(on tape) 
644 TypeTutor 19.95 
645 Assembly Language 

Tutor 14.95 
687 Fractional Parts 14.95 
902 Estimating Fractions 14 .95 
695 Tutor Math 14.95 
870 Square Root Trainer 14.95 
699 Counting Shapes 14.95 
694 Money Addition 14 .95 
689 Math Dice 14 .95 
678 Speed Read 14.95 
643 Maps and Capitals 19.95 
645 Sprite Ed itor 19 .95 
904 Sound Synthesizer Tutor 19. 
696 Diagramming 

Sentences 14 .95 
690 More/Less 14.95 
688 Batting AVERAG ES 14.95 
802 TicTac Math 16.95 
904 Balancing Equations 14.95 
905 Missing Letter 14.95 
864 Gradebook 15. 
810 French 1-4 80. 
811 Spanish 1-4 80 . 
807 English Invaders 16.95 
809 Munchword 16.95 
812 Pu ss IN Boot 20 . 
813 Word Factory 20. 
660 Hang-Spell 14.95 
905 Division Drill 14 .95 
906 Multiplic. Drill 14.95 
907 Addition Dri ll 14.95 
908 Subtraction Drill 14.95 
910 Simon Says 14 .95 
911 Adding Fractions 14.95 
912 Punctuation 14.95 

Ship to : Name _______ _ _ _ _ _ 

EDUCATIONAL 
Series on disk 
Computer Science (30 programs) $350 
HS Biology (70 programs) $500 
HS Chemistry (40 programs) $450 
HS Physics (60 programs) $475 
HS SAT Drill (60 programs) $99 . 
Elem. Social Studies (18 pr.) $225 
Elem . Science (18 programs) $225 
Elem. Lib rary Science (12 pr .) $170 
Librarians Package (4 utilities) $110 
3rd Grade Reading (20 lessons) $99 . 
4th Grade Read ing (20 lessons) $99 . 
5th Grade Reading (20 lessons) $99. 
6th Grade Reading (20 lessons) $99. 
Spanish Teaching (12 lessons) $95 . 
PARTS OF SPEECH (9 lessons) $95 . 

BUSINESS 
(all on disk) 
WORD PRO 3+ 95 .00 
DATAMAN-64 data base program. 49 .95 
PERSONAL FILING SYSTEM 
(index card style) 19.95 

HOME FINANCE 19.95 
CYBER FARMER $195 . 
GA 1600 Accounting System 395. 
PERSONAL TAX 80. 
ACCOUNTS RECEIVABLE 22. 
New York State Payroll 89 . 
MAI LING LIST 24. 
Manufacturing Inventory 59 . 
Stock Market Package 39 . 
Finance 16.95 

ITEM DESCRIPTION PRICE 

Street _ ____ _ ____ _ _ 

Town, State, ZIP ___________ _ NY State Residents 
only add 7 '1<'% tax 

o Please send your complete 64K catalog . 
If Canada or Mexico, add an additional $2.00 

Shipping 
(If COD, add 1.50) 
TOTAL AMOUNT 

$1.50 



but this can be annoying when listing programs.

To re-enable the RUN/STOP key, POKE 788,49.

WAIT is also employed when waiting for input

(WAIT 198,255).

The SYSS1 (to 49152) is a full keyboard scan

routine for the Commodore 64. This routine is

very useful because it allows the user to enter

more than one key at a time.

The machine language routine returns the

ASCII values of the keys being pressed to addres

ses 830, 831, and 832. (Due to a hardware problem

involving the way the keyboard is wired, certain

combinations of keys yield incorrect values.) The

number of keys being pressed is stored in location

829. This routine could be used by games in which

a multiple input is required. It could also be

adapted to work on other Commodore computers,

such as the VIC-20 and the PET/CBM series.

A second machine language subroutine sim

ply loads the values from 900-906 into the appro

priate voice in the sound chip. Select the increment

for voices 0, 1, and 2 (0, 7, or 14), POKE 251 with

this value, then SYS(49408). The subroutine does

not start the note, but leaves it to BASIC, via a

POKE to the sound chip (SID), for the corres

ponding voice.

If you find any problems in this program, or

can offer any improvements or comments, please

write to either of us at the addresses listed below.

If you do not want to enter the program yourself,

please send a standard (1541) floppy disk or a

cassette tape, a self-addressed stamped mailer

and S3 to either of the addresses listed below.

Chris Metcalf

123 Ardmore Rd.

Kennsington, CA 94707

Marc Sugiiftinia

5969 Chabotyn Terr.

Oakland, CA 9461S

MusicMaster

Note: This program contains a number

of characters which are not currently part of

the listing conventions. To obtain any of the

characters in the left column, type the keys

indicated in the right column. ("Logo" indi

cates the Commodore logo key at the lower

left of the keyboard.) For any underlined

characters in the listing, see the table in "How

To Type COMPUTED Programs."

{ORG} LOGO & 1

{BRN} LOGO & 2

{LTR] LOGO & 3

{GY1} LOGO & 4

{GY2} LOGO & 5

{LTG} LOGO & 6

{LTB} LOGO Sc 1

{GY3} LOGO & 8

{C} CTRL & C

{X} CTRL & X

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

GOTO460

REM SLIDE SUBROUTINE

IFRA<0THENRA=R

RB=>R:T=S+V*Z7:POKEVN,V*Z7:POKENL/FL{RA
):POKENH,FH(RA):SYSS2:POKET+Z4, WV
+Z1

PORI=RATORBSTEPSGN{RB-RA)/2:POKET,FL(I
):POKET+1,FH(I):NEXT

IFPEEK{IK)=JANDPEEK(IK)-64THEN270

RA=RB:POKET+Z4,WV+P:V=V+MN*(Z1+Z3*(V=Z
2)):RETURN

REM CHORD SUBROUTINE

POKEBF,Z0:FORI=Z0TOZ2:A=R+C(Cl,C2,I):P

OKEVN,I*Z7:POKENL,FL(A)

POKENH,FH(A):SYSS2:NEXT:POKES+Z4,WV+Zl
:POKES+11,WV+Zl:POKES+18,WV+Zl
IFPEEK(IK)=JANDPEEK(IK)-64THEN330
P0KES+Z4,WV+P:POKES+11,WV+P:POKES+18,W

V+P:RETURN

REM POLYPHONIC SUBROUTINE

A=PEEK(IK):SYSS1:J=PEEK(ET):IFJ=Z0ORA=
ZSTHENRETURN

FORI=Z1TOJ:R=K(PEEK(ET+I))+OC:IFR=OCTH
ENNEXT:RETURN

T(I)=V*Z7:POKEVN,T(I):POKENL,FL{R):POK
ENH,FH(R):SYSS2

IFMNTHENV=V+Z1:IFV=Z3THENV=Z0

NEXT:FORI=Z1TOJ:POKES+T(I)+Z4,WV+Zl:NE

XT

SYSS1:IFJ=PEEK(ET)ANDA=PEEK(IK)THEN420
FORI=Z1TOJ:POKES+T(I)+Z4,WV+P:NEXT:GOT

0370

REM INITIALIZE VARIABLES

PRINT"{CLEAR)"CHR$(142);CHR$(8);:POKE5
3280,0:POKE53281,0:POKE788,52:REM

IGNORE RUN/STOP

480 FORI=1TO39:SP?=SP5 + " " : LN$=LN$+ "#_" :NEX
T

490 PRINT"tWHT)OCTAVE=5 VOICE=1 :C:S:M:[

REV]V{OFF}:[REV)P{OFFj: VOLUME=10
(RIGHT)"LN?

500 POKE214/23:PRINT:PRINTTAB(15)"MUSICMAS

TERtHOME){02 DOWN)

510 A$="PLEASE STAND BY{WHTi":POKE214,21:P

RINT:PRINTTABt13)"[GRN)"A?:S=5427

2:GOSUB1580

520 DIMFL{134),FH(134),K(255),C(8,2,2):OC=

48:VL=10:MN=1:LL=1:RA=-1

530 Zl=l:Z2=2:Z3=3:Z4=4:Z7=7:ZS=64;FF=255:

HB=256

540 IK=197:BF=198:VN=2 51:NL=900;NH=901:ET=

829:S1=49152:S2=49408:FORI=Z1TO41

550 K(ASC{MID$( "Q2W3ER5T6Y7Ul9O0P<a-*£T t
HOME}{C)ZSXDCVGBHNJM,L.:/",l)))=I:NEXT

560 PRINTTABt13)"{CYN){UP)"A$:R=5.8:A=1078

7.4138:J=Z2T("Z1/12)

570 FORI=94TO0STEP-1:FH(I)=INT(A*R/HB):FL(

I)=A*R-HB*FH(I):A=A*J:NEXT

580 PRINTTAB(13)"{UP)"A$:GOSUB1310

590 :

600 REM READ ALL DATA

610 FORI=Z0TO8:FORJ=Z0TOZ2:READC(l,J,0),C(

I,J,1),C(I,J,2):NEXT:READC$(I):NEXT

620 READNM?(0),NM5(1),NM$(2):FORI=1TO8:REA
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but th is can be annoying when li sting programs. 
To re-enable the RUN/STOP key, POKE 788,49. 
WAIT is also employed when waiting for input 
(WAIT 198,255). 

The SYSS1 (to 49152) is a full keyboard scan 
routine for the Commodore 64. This routine is 
very usefu l beca use it a ll ows the use r to enter 
more than one key at a time. 

The machine language routine returns the 
ASCII va lues of the keys being pressed to addres­
ses 830, 831, and 832. (Due to a hardware problem 
involving the way the keyboa rd is w ired, ce rtain 
combinations of keys yield incorrect va lues.) The 
number of keys being pressed is stored in location 
829. This routine could be used by games in which 
a multiple in put is required . It could a lso be 
ada pted to work on othe r Commodore compu ters, 
such as the VIC-20 and the PET/CBM series. 

A second machine language subrouti ne sim­
ply loads the va lues from 900-906 into the appro­
priate voice in the sound chip . Select the increment 
for voices 0, 1, and 2 (0, 7, or 14), POKE 251 with 
this va lue, then SYS(49408). The subroutine does 
no t sta rt the note, but leaves it to BASIC, via a 
POKE to the sound chip (S ID), for the co rres­
ponding voice. 

If you find any problems in this program, or 
can offer any improvements or comments, please 
w rite to ei the r of us at the addresses li sted be low. 
If you do not want to en te r the program yourself, 
please send a standard (1541) floppy disk or a 
cassette tape, a self-addressed stamped mai ler 
and $3 to ei ther of the addresses lis ted below. 

Chris Metcnlf 
123 Ardmore Rri. 
Kell llsillgtoll , CA 94707 

Mnrc Sugiynmn 
5969 ChnbolYII Terr. 
Onklnllri , CA 94618 

Note: This program contains a number 
of characters w hich are not currently part of 
the listing conventions. To obtain any of the 
characters in the left column, type the keys 
indicated in the right colunm. ("Logo" indi­
cates the Commodore logo key at the lower 
left of the keyboard.) For any underlined 
characters in the listing, see the table in "How 
To Type COMPUTErs Programs." 

{ORG} LOGO & 1 {LTG} LOGO & 6 
{BRN} LOGO & 2 {LTB} LOGO & 7 
{LTR} LOGO & 3 {GY3} LOGO & 8 
{GYl} LOGO & 4 {C} CTRL & C 
{GY2} LOGO & 5 {X} CTRL & X 
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MusicMaster 

2"'''' GOT046'" 
21'" 
22'" 
23'" REM SLIDE SUBROUTINE 
24'" IFRA<"'THENRA=R 
25'" RB=R:T=S+V*Z7 : POKEVN,V*Z7: POKENL,FL(RA 

):POKENH,FH(RA) : SYSS2:POKET+Z4,WV 
+ZI 

26'" FORI=RATORBSTEPSGN(RB-RA) / 2:POKET,FL(I 
):POKET+l, FH (I):NEXT 

27'" IFPEEK(IK)=JANDPEEK(IK )-64THEN27'" 
28'" RA=RB:POKET+Z4,WV+p:V=V+MN*(Zl+Z3*(V=Z 

2» : RETURN 
29'" 
3"'''' REM CHORD SUBROUTINE 
31'" POKEBF,Z"':FORI=Z"'TOZ2:A=R+C(Cl,C2,I):P 

OKEVN,I*Z7:POKENL,FL(A) 
32'" POKENH,FH(A):SYSS2:NEXT:POKES+Z4,WV+Zl 

:POKES+ll,WV+Zl:POKES+18,WV+Zl 
33'" IFPEEK(IK)=JANDPEEK(IK )-64 THEN33 '" 
34'" POKES+Z4,WV+P:POKES+ll,WV+P:POKES+18,W 

V+P:RETURN 
35'" 
36'" REM POLYPHONIC SUBROUTINE 
37'" A=PEEK(IK):SYSSl:J=PEEK(ET):IFJ=Z00RA= 

ZSTHENRETURN 
380 FORI=ZlTOJ:R=K(PEEK(ET+I»+OC:IFR=OCTH 

ENNEXT:RETURN 
390 T(I)=V*z7:POKEVN,T(I):POKENL,FL(R):POK 

ENH,FH( R):SYSS2 
400 IFMNTHENV=V+Z l:IFV=Z3THENV=Z0 
410 NEXT:FORI=ZlTOJ:POKES+T(I)+Z4,WV+Zl:NE 

XT 
420 SYSS1:IFJ=PEEK(ET) ANDA=PEEK(IK)THEN420 
430 FORI=ZlTOJ:POKES+T(I)+Z4,WV+P:NEXT:GOT 

0370 
440 
450 
460 REM INITIALIZE VARIABLES 
470 PRINT"(CLEAR)"CHR$(142);CHR$(8);:POKE5 

3280,0 :POKE5328 1 ,0:POKE788 ,5 2:REM 
IGNORE RUN/ STOP 

480 FORI=lT039:SP$=SP$+" ":LN$=LN$+ "!" :NEX 
T 

490 PRINT"(WHT}OCTAVE=5 VOICE=l :C:S:M:( 
REV }V( OFF}:( REV}P(OFF}: VOLUME=10 
(RIGHT) "LN$ 

500 POKE214,23:PRINT:PRINTTAB(15)"MUSICMAS 
TER(HOME}(02 DOWN) 

510 A$="PLEASE STAND BY(WHT}":POKE214,21:P 
RINT: PRINTTAB(l 3) " (GRN) "A$ : S=5427 
2:GOSUB1580 

520 DIMFL(1 34) ,FH(134 ),K(255), C(8 ,2,2 ):OC= 
48:VL=10:MN=1:LL=1:RA=-1 

53'" Zl=1:Z2=2 :Z3=3:Z4=4:Z7=7 :ZS=64:FF=255: 
HB=256 

540 IK=19 7 :BF=198:VN=251:NL=900:NH=90 1:ET= 
829:S1=49152 :S2=49408:FORI=ZlT041 

550 K (ASC( MID$ ( "Q2W3ER5T6Y7UI900P@ -*£T! 
HOME}(C}ZSXDCVG8HNJM,L.:/",I»)=I:NEXT 

560 PRINTTAB( 13) " (CYN) (Up ) "A$ : R= 5 . 8: A=1078 
7.4138:J=Z2T(-Zl / 12) 

570 FORI=94T00STEP-l:FH(I)=INT(A*R/ HB):FL( 
I)=A*R-HB*FH(I):A=A*J:NEXT 

580 PRINTTAB (13) "(Up) "A$ : GOSUB1310 
590 
600 REM READ ALL DATA 
610 FORI=Z0T08:FORJ=Z0TOZ2:READC(I,J,0),C( 

I,J,I), C(I ,J,2):NEXT:READC$(I):NEXT 
620 READNM$(0),NM$(1),NM$(2):FORI=lT08:REA 



VIC-20
(a real computer at the price of a toy)

COMPUTER AND SOFTWARE

SALE
OMMODORE 64

(more power than Apple II at half the price)

S89.00
WE HAVE THE LOWEST PRICES - CALL USI

S4Q7 00197.
(when you buy 6 programs)

You get tha Commodore VIC-20 computer for only

$134.00 when you buy 6 tape programs on sale for

only $59.00. These 6 programs list (or $100.00 to

$ 89.00 You can choose one ot three packs: 6

games pack, 6 home finance pack, or 6 small

business pack. The VIC-20 computer Includes a full

size 66 key typewriter professional keyboard, color

command keys, upper/lower case, full screen editor,

16K level II microsoft basic, color, sound and

music, real time, floating point decimal, easy to

read self teaching Instruction book, connects to any

TV. Includes console case.

33K COMMODORE VIC $159.00

with 2% tinws mora pmnr

You get the VIC-20 computer plus we expand the

total memory to 33,000 bytes to give you 2% times

more programming power.

41K COMMODORE VIC $199.00

with 4 time* mora power

48K COMMODORE VIC 1249.00

with 6 time* mora power

40-00 COLUMN BOARD $90.

A fantastic price breakthrough for VIC-20 owners on

this most wanted accessory!! "Now you can get 40

or 80 Columns on your T.V. or Monitor Screen."

Plus we add a word processor with mail merge,

electronic spread sheet, time manager and terminal

emulator |l These PLUS programs require only

8K RAM memory.

TRACTION FRICTION PRINTER $299.00

Comstar !Tf deluxe line printer, prints 814x11 full

size, single sheet, roll or fan fold paper, labels etc.

40, 66. 80, 132 columns. Impact dot matrix, bi- direc

tional. 80 CPS.

60K MEMORY EXPANDER $69.00

Sixslot — Switch selectable — Reset button — Rib

bon cable. A must to get the most out of your

VIC-20 computer.

VCHCE SYNTHESIZER $78.00

Makes your VIC-20 talk, VOTRAX based plus

features found only In $295 versions. GREAT BUY

— DONTMISS THIS SALE!!
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Commodore 64 Computer

PROFESSIONAL SOFTWARE

Harm

word processing pack

complete Data Base pack

Itncludes Mailmergei

Electronic sp<eadsneei pack

(iikevisicaic)

Accounting pack

(personal & business)

Programmers Helper

Programming Heiereoce guide

Basic Tulix

Typing TulOf

S69.M

169 00

169.00

J49.X

15900

116.95.

S19.9S

S19.95

80 column BOARD
180 characlers per line on the screen at one time. In

cludes word processing pack (lisl S89.00). complete

data Dase pack (list S89.00). Electronic spreadsheet

pack (list $89 00). ALL FOR ONLY S179

We have over 300 Programs for

the Commodore 64 Computer

WE LOVE OUR CUSTOMERS

(with factory rebate and software savings applied)

You pay only $397.00 when you order the power

ful 84K Commodore 64 computer! We pack with

your computer a VOUCHER good for $100 rebate

from the factory when you send In your old
Atari, Mattel, Coleco electronic game or com

puter. This Includes Sinclair, Tlmex, Texas In

struments, VIC-20 computers and others!! PLUS

we also Include a $100 software COUPON FREE
that allows you to buy PROFESSIONAL SOFT
WARE from the items shown In the center col
umn of this ad! Call us today (312) 382-5244 for

best prices and best service.

PROFESSIONAL WORDPROCESSINQ

PACKAGE

This wordprocessor Is specially designed for the

Commodore-64 utilizing the latest techniques.

Allows powerful text editing capabilities without

long hours of orientation or training. Complete cur

sor and insert/delete key controls are used. Block

movement and'or duplication, line Insertion and/or

deletion, automatic centering, margin settings, tab

settings, copy, disk or tape handling, and all printer

types. Up to 99 continuous pages of text can be

output to the printer. List $69.00.

COMPLETE DATABASE PACKAGE

A user friendly data base system that makes In-

formation easy to find and store. You can add,

change, delete, and search tor data. Print the in

formation on a printer in any format desired. When

combined with the word processor pack you have a

powerful merge program that allows custom

documents and personalized mailing lists. List

$89.00.

COMPLETEACCOUNTING PACKAGE

(Hewn* or Small BusJimm)
This general ledger program Is perfect Tor small

business as well as home. It utilizes a double entry

bookkeeping system. You only need enter one tran

saction and the computer will handle the other. All

accounts are user defineable and will build for 1

year, resulting In a file of all transactions by ac

count number, month and year to date. Each month

a current month's transactions can be viewed at any

time (99 accounts 187 entries per month). With this

accounting program you will be able to monitor

your financial growth as well as your expenses. List

$59.00.

COMMODORE-64 PROGRAMMERS

REFERENCE GUIDE

This Is tha In-depth guide that goes into the heart

of the 64. All aspects of the basic and machine

language are covered. (A must for anyone wishing

to program the Commodore-64). Sale $16.95.

• 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 J
Add $10.00 for shipping, handling and Insurance. Illinois residents

please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII

orders. WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days

for delivery, 2 to 7 days for phone orders, 1 day expreaa mall! Canada

orders must be In U.S. dollars.

^WEL0VE0UHcustomers
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

VIC·20 COMMODORE 64 
(a _I computer at the price of a toy) (m- powor lhan Apple 11.1 hailihe p~c.) 

WE HAVE THE LOWEST PRICES - CALL USI 

S89.00 

(when you buy 6 programs) (with factory rebate and software savings applied) 

You get the Commodore VIC20 computer for only 
$134.00 when you buy 6 tape programs on sale for 
only 159.00. These 6 programs IIsl lor $100.00 to 
$ 89.00 You can choose one of three packs: 6 
games pICk, 6 home finance pack, or 6 small 
business pack. The VIC20 computer Includ.s a lull 
size 66 key typewriter professional keyboard, color 
comma~ keys. upperflower case, lull screen editor, 
18K level II microsoft basic, color, ,oulld and 
music, real time, lloatlng point dec imal, easy to 
read sell teaching Instruction book, connects to any 
TV, Includes console case. 

33K COMMODORE VIC $1511.00 _211 __ _ 

You get the VIC20 computer plus we expand the 
totai memory to 33,000 bytes to give you 2% times 
more programming power. 

41K COMMODORE VIC $1l1li.00 wlIII4 __ _ 

48K COMMODORE VIC 1241.00 wlIII. __ _ 

~ COLUMN BOARD 1811. 
A fanlUtlc price breakthrough tOf VIC20 ownen on 
this moat wanted acceaaoryll "Now you can get 40 
or 80 Columns on your T.Y. or Monitor Screen." 
Plus we add a word processor with mall merge, 
electronic spread sheet, time man~ and termlnaJ 
emulator II TheM PLUS program. require only 
8K RAM memory. 

TRACTION FRICTION PRINTER $2l1li.00 
Comstar FIT deluxe line printer, prlnls 8Yrx 11 full 
size, single sheel, roll or Ian fold paper, labels etc. 
40, 66, 80, 132 col umns. Impact dOl matrix, bl· dlrec­
lIonal, 80 CPS. 

&OK MEMORY EXPANDER 1e9.00 
Slxslot - Switch selectable - Reset button - Rib­
bon cable. A must 10 get the moat out of your 
YIC-20 computer. 

VOICE SYNTHESIZER 1".00 
MMea yOtlr YJC-20 talk, YOTRAX baNd plus 
features found only in S295 versions. GREAT BUY 
- DON'T MISSTHISSAlEl1 
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YIC·20T ..... E "'OOIU.MIALlII .... ,-

I. SuPtI ' .. I IIOOCM' (F.,.tu tle) 
2. h lllm,nIIOl·P!ul 

(iM,. .. 1"-'" c.nltPt4') 

3. 01("" (iM"" thAn FIO\IUI '" 
SnIck ....... IiMlI" I ..... PKk ....... ) 

.... 
,UI.k. 

'1Ue 

o...tK lte C' O""' I fYO\I ln 11'11 mtdd lel "&.\1& 
oI,nl> 1,lIn " SIIl.,'1I IHue ..... 0I .... 11f) "'.S& 
l ug 8 1Ul tC'"py) SlI.S& 
Iom DS A .... y /G'N t) '1!.S& 
)'D "'uI ·Ea<:a&)I ,tUle 

10 III luy Kong '14.S& 

IUY ANY FOU" - DEDUCT 10% MOllE 

VIC·20 PROGRAMMING AIDSI! .... 
• In" ocIuehon 10 DaStC p'oo" mm,ng SU.S& 

tml nu. ' . nd ,-pes, 
• Ac:t .~nelc:t Dal,e p.ogI .... m'ng 

Im. nu.l . nd llpe l ) 

• Ptoo,~mm"s "'".rw;, manu~' 
(2&1 p.gu - you must ,., ... In ,. I) 

• Ptogllmm", Iny "'".ne. ellc:t 
(l a b l .s·l, s t s· c:t,~"" ngl' 

• \/ tC ·;oo R . . .. 11d 
12e7 p~gn 01 VIC I IC"") 

• e~2 "'K"'''' l ~ngUIQI AI .. mDIII , 

22." 

3." 

PROFESSIONAL SOFTWARE 
....... 
WOld plOceSSlng pack 
comp~Ie oala ~ pack 

(Ineludes t.h ll irnergel 
Elecl lOf'\oe: spleadsheet pack 

Ihll.e vlStCalc) 
Accounltl'lQ~k 

(personal & buSInesS) 
Pfogramme. s Helpe. 
Pfogtammll'lQ Relefenee gUIde 

Ba' IC TulOi 
Typu'Q TutOi 

.... 
169.00 

"".00 

.... 00 

1-49.00 
"".00 
11a.as. 
'19.95 
'1 9.95 

80 column BOARD 
chalac le" pel hne on Ihe sCleen at one lime. In· 

wOld proceSSing pack Ili., $89.00). complete 
pack (h't $89.00). Eteclfon lC ,p' eaClsheet 

189.00). ALL FOR ONLY $111 

We have ove. 300 Programs (or 
the CommOClOte 6-4 Computer 

You pay only 1397.00 when you order tha power· 
ful 8-4K Commodore 64 computer! We pack with 
your computer a VOUCHER good lor $100 rebate 
from the laclory when you send In you r old 
Atarl, Mattei , Coleco electron ic game or com­
puter. This Includes Sinclair, Timex, Texas In­
strumenta, VIC-20 computers and others!! PLUS 
we also Inc lude a $100 software COUPON FREE 
that allows you to buy PROFESSIONAL SOFT· 
WARE from the Items shown In the center col· 
umn 01 this ad l Call us today (312) 382-5244 for 
best prices and best service. 

PROnlSlONAL WORDPROCE881Na 
PACKAGE 

This wordprOC8Ssor is spec ially designed for the 
Commodore-64 utilizing the latest techniques. 
Allows powerful text editing capabilities without 
long hours of orientation or training. Complete cur· 
sor and Insert/delete key controls ara used. Block 
movement and/or dUplicat ion, line Insertion and/or 
deletion, automatic centeri ng, marg in settings, tab 
settings, copy, disk or tape handling, and all printer 
types. Up to 99 continuous pages of text can ba 
output to the printer. LIst $89.00. 

COMPLETE DATABASE PACKAGE 
A user friendly data base system tnat makes In­
formation easy to find and store. You can add, 
change, delete, and search l or data. Print the In· 
formation on a prlntar in any format desi red. When 
combined w ith the word processor pack you have a 
powerful merge program that allows custom 
documents end personatlzed mailing Usts. Ust 
$89.00 . 

COMPLETE ACCOUNTING PACKAGE 
(H_ at Small 8Il0l-.) 

Thll general l8(lger program Is perteet tor small 
business as well as home. it ut ilizes a double entry 
bookkeeping system. You only need enter one tran· 
sactlon and the computar will hand le the other. All 
accounts are user dellnaable and will build for 1 
year, resulting In a file of all transactions by ac· 
count number, month and year to date. Each month 
a current month's transactions can be viewed at any 
time (99 accounts 187 entries per month). With this 
accounting program you will be able to monitor 
your IInanclal growth as wall as your expenses. List 
$59.00. 

COMMODORE .... PROGRAMMERS 
REFERENCE GUIDE 

Th is Is the in-depth guide that goes into the heart 
of the &4. All aspec ts of the basic and machine 
language are covered . IA must for anyone wishing 
to program the Commodor&-64). Sale $16.95 . 

• 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 

-----------------------------I Add $10.00 for shipping, handling and Insurance. Illinois residents I 
I please add 8% tax. Add $20.00 lor CANADA, PUERTO RI CO, HAWAII I 
I ordera. WE 00 NOT EXPORT TO OTHER COUNTRIES. I 
I Encloae CaahJers Check, Money Order or Personal Check. Allow 1-4 days I 
I 

10f delivery, 2 to 7 days for phone ordera, 1 day expreas mall t canada 
ordara must be in U.S. dollara. I t. _________________ .... __ .... ~ .............. ~ .............. ...: 

PROTECTO 
ENTERPRIZES ( WELOVE OUA CUSTOMEAS ) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



DAD(I),SR(I),WV(I),PL(I),PH(I):NEXT

630 FORR=1TO2:READI,J:FORA=ITOJ:READIN:POK

EA,IN:NEXT:NEXT

640 PRINTTAB(9)"{DOWN](USE CONTROL-X TO EX
IT)":I=1:GOSUB860

650 :

660 :

670 REM NUCLEUS

680 WAITBF,FF:J=PEEK(IK):GETA?:R=K{ASC(A$)

)+OC:IFR=OCTHENGOSUB800:GOTO680

690 IFSLTHENGOSUB240:GOTO680

700 IFCHTHENGOSUB310:GOTO680

710 IFLLTHENGOSUB3 70:GOTO680

720 T=S+V*Z7:POKEVN,V*Z7:POKENL,FL(R):POKE
NH,FH(R):SYSS2:POKET+Z4,WV+Z1

730 IFMNTHENV=V+Zl:IFV=Z3THENV=Z0

740 IFPEEK(IK)=JANDPEEK(IK)-64THEN740

750 POKET+Z4,WV+P:WAITBF,FF:GETA$:J=PEEK{I

K):R=K(ASC(A$))+OC:IFR-OCTHEN720
760 GOSUB800:GOTO680

770 :

780 ;

790 REM PARAMETER FUNCTIONS

800 IFCH=0THEN830

810 FORI=0TO2:IFA$=MID$(" [ 3 ) ",1+1,1)THENC2

=1:PRINT"{HOME}(DOWN)"TAB(23)NM$(
I):RETURN

820 NEXT:A=ASC(A$):IFA>32ANDA<42THENCl=A-3
3:PRINT"{HOME J{DOWN}"TAB(11)C$(Cl
):RETURN

830 fori=lto8:ifa$<>mid?("{blk}{wht]{red]!

cynHpurHgrn] [bluHyelJ'M, i)the
nnext:goto850

840 oc=12*(i-z1):print"{home}"tab(7)mid$(s
TR$(l)/2):RETURN

850 FORI=1TO8:IFA?<>MID$("[ORGJEbRN]ElTR}£

GY1}{GY2}(LTGHlTB]{GY3]\I/1)THEN
NEXT:GOTO880

860 POKE902,PL(I):POKE903,PH(I):WV=WV(I):P
OKE904,WV:POKE905,AD(I):POKE906,S

R(D
870 PRINTm{HOME]"TAB(16)MID${STR?(I),2):RE

TURN

880 IFA$ <>"{FlJ"ANDA? <>"{F3}"THEN930

890 VL=VL~(VL<15ANDA$-"{Fl]")+(VL>0ANDA$="
tF3]"):POKES+24,VL

900 PRINT"[HOME)"TAB(37)RIGHT?("0"+MID?{ST

R$(VL),2),2):RETURN

910 :

920 REM STYLE FUNCTIONS

930 IFA?="{F4]"THENP=1-P:POKE1047,13+128*P

:GOTO1580

940 IFA$="{F6]"THENMN=1-MN:POKE1049,22+128

*MN:GOTO1580

950 IFA$="{F8J"THENLL=1-LL:POKE1051,16+128

*LL:RETURN

960 IFA$="{F7}"THENSL=1-SL:RA=-1:POKE1045,

19+128*SL:CH=1:GOTO990

970 IFA$<>"{F5J"THEN1010

980 POKE1045,19:SL=0

990 CH=1-CH:POKE1043,3+128*CH:IFCH=0THENPR

INT"{HOME]{DOWN}"LN$:PRINTSP?:RET

URN

1000 PRINT"[HOME]{DOWN]"SP$"{RIGHT]{UPiCHOR
D TYPE:"C$(C1)TAB(23)NM?(C2)" INV

ERSIONtRIGHT}"LN?:RETURN
1010 IFA$=" "THENGOSUB1580:RA=-1:POKEBF,Z0:

RETURN

1020 IFA$="{X]"THENGOSUB1580:PRINT"{CLEAR]"

;:POKE788,49:END

1030 IFA$<>"{F2]"THENRETURN

1040 :

1050 :

1060 REM DISPLAY WAVEFORM PARAMETERS

1070 GOSUB1470:POKE214/13:PRINT

1080 PRINT"VOICE TO BE DEFINED (l-8)";:J=l:
GOSUB1500

1090 IFIN<1ORIN>8THENGOSUB1470:GOTO1400
1100 I=IN:PRINTTAB(31)"ATT:"MID?(STR$(INT(A

()/6)))

1110 PRINTTAB(31)"DEC:"MID?(STR$(AD(I)AND15

).2)

1120 PRINTTAB(31)"SUS:"MID$(STR$(INT(SR(I)/
16)),2)

1130 PRINTTAB(31)"REL:"MID$(STR?(SR(I)AND15
),2)

1140 PRINTTAB{31)"WVF:{CYN]"MID?("SAWTRIPUL

NSE",3*LOG(WV(I))/LOG(2)-11,3)"{WHT}

1150 IFWV(I)=64THENPRINTTAB(31)"PLS:"MID${S
TR?(PH(l)*HB+PL(l)),2)

1160 :

1170 REM DEFINE A NEW WAVEFORM

1180 POKE214,14:PRINT:PRINT"ATTACK RATE (0-
15)";:J=2:GOSUB1500:IFERTHEN1070

1190 AD=IN:PRINT"DECAY RATE (0-15)";:GOSUB1
500:IFERTHEN1070

1200 AD=AD*16ORIN:PRINT"SUSTAIN LEVEL (0-15
)";:GOSUB1500:IFERTHEN1070

1210 SR=IN:PRINT"RELEASE RATE (0-15)";:GOSU

B1500:IFERTHEN1070

1220 SR=SR*16ORIN:PRINT"{CYN}S{WHT]AW {CYN}
T{WHT]RIANGLE {CYN}P[WHT]ULSE {
CYN]N{WHT}OISE";:J=l:GOSUB1500

1230 FORJ=lTO4:IFIN?<>MID?("STPN",J,l)THENN
EXT:GOTO1070

1240 WF=2|(J+3):IFWF<>64THEN1260
1250 PRINT"PULSE RATE (0-4095)";;J=4:GOSUBl

500:PU=IN:IFIN<0ORIN>4095THEN1070

1260 WV(I)=WF:PL(I)=PU-HB*INT(PU/HB):PH(I)=
INT(PU/HB):AD(I)=AD:SR(I)=SR

1270 GOSUB1470:GOSUB1410:GOTO860
1280 :

1290 :

1300 rem display keyboards

1310 pokes+24/vl:print"{home]{03 down]"tab{

9)"JJrev] [right] {right} 2 (

right] {right} [right] 2 Bright] "
{right] 2. {right) {right] {right]

1320 PRINT" LOW _^{REV} {OFF}2{REV] {

OFF}3{REV} ] {OFF}5{REV} {OFF}6{

REV} {OFF}7lREV} ] {OFF]9{REV} {
OFF]0tREV} 2 {OFFT-tREV} [OFF}£{

rev] s "

1330 print"keyboard '[rev] ]]]]]]]]

] 3 ] 3 2 " " "~
1340 PRINTTAB(9)"'

21U
1350 printtab(13)"{down}mrev] (right] {

right} 2 (right] {right} {right} "
2 {right} {right} {off]4"

1360 PRINT" HIGH *{REV] {OFF]s{REV}

{off}d{rev} 2 {offJgTrev} {off]h{
rev} {off]j{rev] ] {off}l{rev} {

OFF} : {REV} [OFF]4ir

1370 PRINT "KEYBOARD ' _MREV} 2 111 X_l
2 2 1 £0FF}4"

1380 PRINTTAB(13) "^[REV] z2x2c2vlBlNlMl/l'l
{OFF]4"

1390 :

1400 REM DISPLAY FUNCTION MENU

1410 POKE214,13:PRINT:PRINT"F1 — LOUDER

F2 — DEFINE WAVEFORM

1420 PRINT"{DOWN]F3 — SOFTER F4 — {
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63fil 

64fil 

6Sfil 
660 
670 
68fil 

69fil 
7filfil 
7lfil 
720 

73fil 
740 
75fil 

760 
77fil 
780 
790 
8filfil 
810 

820 

830 

840 

85fil 

860 

87fil 

88fil 
89fil 

9filfil 

DAD(I),SR(I),WV(I),PL(I),PH(I):NEXT 
FORR=lT02:READI,J:FORA=ITOJ:READIN:POK 
EA,IN:NEXT:NEXT 
PRINTTAB (9) ,,[ DOWN}( USE CONTROL-X TO EX 
IT)":I=1:GOSUB86fil 

REM NUCLEUS 
WAIT8F,FF:J=PEEK(IK):GETA$:R=K(ASC(A$) 
)+OC:IFR=OCTHENGOSUB800:GOT068fil 
IFSLTHENGOSUB24fil :GOT0680 
IFCHTHENGOSUB310:GOT0680 
IFLLTHENGOSUB37fil:GOT0680 
T=S+V*Z7:POKEVN,V*Z7:POKENL,FL(R):POKE 
NH,FH(R):SYSS2:POKET+Z4,WV+Zl 
IFMNTHENV=V+Zl:IFV=Z3THENV=Z0 
IFPEEK(IK)=JANDPEEK(IK)-64THEN74fil 
POKET+Z4,WV+P:WAITBF,FF:GETA$:J=PEEK(I 
K):R=K(ASC(A$»+OC:IFR-OCTHEN72fil 
GOSUB800:GOT0680 

REM PARAMETER FUNCTIONS 
IFCH=filTHENB3fil 
FORI=filT02: IFA$=MID$ ( "[] ) " , 1+1,1) THENC2 
=I:PRINT"{HOME}{DOWN}"TAB(23)NM$( 
I) : RETURN 
NEXT:A=ASC(A$):IFA>32ANDA<42THENCl=A-3 
3: PRINT" {HOME} {DOWN} "TAB ( 11 )C$ (Cl 
): RETURN 
FORI=1 TOB: IFM <> MID$ ( " {BLK} (WHT} {RED} { 
CYN} {PUR} {GRN} {BW} (YEL}", I ,I )THE 
NNEXT:GOT08Sfil 
OC=12* (I-Zl) : PRINT" {HOME} "TAB (7) MID$ (S 
TR$(I),2):RETURN 
FORI =1 T08: IFM <>MID$ ( "{ORG} (BRN} {LTR} { 
GY 1 } {GY2 } { LTG} { LTB} {GY3 } " , I , 1 ) THEN 
NEXT:GOT0880 
POKE902,PL(I):POKE9fil3,PH(I):WV=WV(I):P 
OKE9fil4 ,WV :POKE90S ,AD(I):POKE9fil6,S 
R(I) 
PRINT" (HOME} "TAB ( 16 )MID$ (STR$ (I),2):RE 
TURN 
IFM<> " {Fl} "ANDM <> " {F3} "THEN930 
VL=VL-(VL<15ANDA$="{Fl} ")+ (VL>filANDA$ =" 
(F3}"):POKES+24,VL 
PRINT" {HOME} "TAB( 37) RIGHT$ ("0"+MID$ (ST 

lfilS0 
lfil60 REM DISPLAY WAVEFORM PARAMETERS 
1070 GOSUB147fil:POKE214,13:PRINT 
lfil8fil PRINT·'VOICE TO BE DEFINED (1-8)"; :J=l: 

GOSUBlS00 
109fil IFIN<10RIN>8THENGOSUB1470:GOT014filfil 
1100 I=IN: PRINTTAB( 31) "ATT: "MID$ (STR$ (INT(A 

0(1) / 16»,2) 
111fil PRINTTAB (31) "DEC: "MID$ (STR$ (AD (I) ANDIS 

). 2) 
112fil PRINTTAB(31)"SUS:"MID$(STR$(INT (SR(I) / 

16»,2) 
113fil PRINTTAB (31) "REL: "MID$ (STR$ (SR( I )ANDlS 

) ,2 ) 
114fil PRINTTAB( 31) "WVF: (CYN} "MID$ ( "SAWTRIPUL 

NSE", 3*LOG(WV( I» / LOG(2 )-11, 3)" (WHT} 
1150 IFWV(I)=64THENPRINTTAB(3 1) "PLS: "MID$(S 

TR$(PH(I)*HB+PL(I»,2) 
116fil : 
1170 REM DEFINE A NEW WAVEFORM 
1180 POKE214,14:PRINT:PRINT"ATTACK RATE (fil­

lS)";:J=2:GOSUB15filfil:IFERTHEN107fil 
119fil AD=IN:PRINT"DECAY RATE (fil-15)";:GOSUBl 

S0fil:IFERTHENlfil7fil 
12filfil AD=AD*160RIN:PRINT"SUSTAIN LEVEL (0-15 

)";:GOSUB1500:IFERTHENlfil7fil 
1210 SR=IN:PRINT"RELEASE RATE (fil -15)";:GOSU 

B15filfil : IFERTHEN1070 
122fil SR=SR*160RIN:PRINT"(CYN}S(WHT}AW [CYN} 

T(WHT}RIANGLE [CYN}P(WHT}ULSE [ 
CYN}N(WHT}OISE" ;:J=l:GOSUBlSfilfil 

123fil FORJ=l T04: IFIN$ <>MID$ ( "STPN" , J ,1) THENN 
EXT: GOTOlfil7fil 

1240 WF=2T(J+3):IFWF<>64THEN126fil 
125fil PRINT"PULSE RATE (0-409S)";:J=4:GOSUBl 

500:PU=IN:IFIN<filORIN>4fil9STHEN1070 
1260 WV(I)=WF:PL(I)=PU-HB*INT(PU/ HB):PH(I)= 

INT(PU / HB):AD(I)=AD:SR(I)=SR 
127fil GOSUB1470:GOSUB141fil:GOT0860 
1280 : 
1290 : 
130fil REM DISPLAY KEYBOARDS 
1310 POKES+24,VL:PRINT"(HOME)(fil3 DOWN}"TAB( 

9)'" (REV} [RIGHT} [RIGHT} J [ 
RIGHT} [RIGHT} (RIGHT} J fRIGHT} -
(RIGHT} J (RIGHT} (RIGHT} {RIGHT} 
" -

$( ) ) ) 1320 PRINT" LOW '(REV} (OFF}2{REV} 
91fil R VL ,2 ,2 :RETURN OFF}3{REV} J (OFF}S(REV} (OFF}6( 
92fil REM STYLE FUNCTIONS REV} {OFF}7TREV} J (OFF}9(REV} { 
93fil IFA$ ="(F4}"THENP=I -P:POKElfil47,13+l28*P OFF}fil(REV} J (OFFT-(REV} (OFF}L{ 

REV} s" -:GOTOlS80 
940 IFA$="{F6} "THENMN=I-MN:POKEI049,22+l28 .1330 PRINT"KEYBOARD '(REV} J J J J J J J J 

JJJJJ" -*MN:GOTOlS80 
950 IFA$=" {F8} "THENLL=I-LL: POKE1051,16+128 1340 @ PJ~IJrTJT~B( 9) "':'( REV}Q1W1E1R1T1Y1U1I1°1p1 

*LL:RETURN 
960 IFA$="{F7} "THENSL=I-SL:RA=-1:POKE104S, 13Sfil PRINTTAB(13) " (DOWN}*{REV} {RIGHT} ( 

19+128*SL:CH=1:GOT099fil RIGHT} J {RIGHT} (RIGHT} (RIGHT} -
970 IFA$<> " (FS} "THENlfil10 1 (RIGHT} (RIGHT} (OFF}!" 
980 POKE104S,19:SL=0 136fil PRINT" HIGH *(REV} {OFF}S{REV} 
990 CH=1-CH:POKE1043,3+128*CH:IFCH=0THENPR (OFF}D(REV} J (OFF}GTREV} {OFF}H{ 

INT" (HOME)(DOWN} "LN$: PRINTSP$: RET REV} (OFF}J(REV} J (OFF}L(REV} { 
URN OFF}:(REV} [OFF}4" 

1000 PRINT" (HOME)(DOWN} "SP$"(RIGHT)(UP}CHOR 1370 PRINT"KEYBOARD - ':'[REV} 111112 
o TYFE:"C$(Cl)TAB(23)NM$(C2)" INV 111 (OFF}!" 
ERSION( RIGHT} "LN$: RETURN 138fil PRINTTAB( 13) ,,* (REV} zJXJCJVJBJNJMJ, J. J / 

lfil10 IFA$=" "THENGOSUB lS80:RA=-1:POKEBF,Z0: (OFF}4" - - - - - - - - --
RETURN 139fil -

lfil20 IFA$=" [X} "THENGOSUBlS80: PRINT" [CLEAR}" 140fil REM DISPLAY FUNCTION MENU 
; :POKE788,49:END 141fil POKE214,13:PRINT:PRINT"Fl LOUDER 

103fil IFA$ <>" (F2} "THENRETURN F2 -- DEFINE WAVEFORM 
104fil : 1420 PRINT"{DOWN}F3 -- SOFTER F4 -- ( 
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cyn}maintain[whtJ
1430 PRINT"{D0WN1F5 — {CYN}CHORDS(WHT)

F6 — [cynJmultivoiceEwht]
1440 PRINT"{DOWN}F7 — {CYN}SLIDES{WHT}

F8 ~ [CYN}POLYPHONIC{WHT}":RETURN

1450 :

1460 REM CLEAR DISPLAY AREA
1470 POKE214,12:PRINT:FORJ=1TO11:PRINTSP$:N

EXT:RETURN

1480 :

1490 REM INPUT SUBROUTINE

1500 IN$="":PRINT"? ";
1510 PRINT"{REV] [OFF)[LEFT)";:WAITBF,FF:

GETA$:IFA?="[Xj"THEN1020
1520 A=ASC{A$):IFA=13THENPRINT" ":IN=VALUN

$):ER=(IN<0ORIN>15)ORIN$="":RETURN

1530 IFA=20ANDLEN(IN?)THENPRINT" [02 LEFT]
{LEFT}";:IN$=LEFT$(IN5,LEN(IN?)-1)

1540 IF(AAND127)<35ORLEN{IN$)=JTHEN1510

1550 PRINTA5;:IN$=IN$+A$:GOTO1510

1560 ;

1570 REM CLEAR MUSIC CHIP
1580 FORI=4TO18STEP7:POKES+I,0:NEXT:FORI=0T

023:POKES+I,0:NEXT:RETURN

1590 :

1600 :

1610 REM CHORD DATA

1620 DATA,4,7,,3,8,,5,9,"MAJOR ",,3,7,,

4,9,,5,8,"MINOR

1630 DATA, 3,6, ,3,9, ,6,9, "DIMINISHED11, ,4,8, ,

4,8,,4,8,"AUGMENTED "

1640 DATA,4,11,,4,11,,4,11,"MAJOR 7TH ",,3,
10,,3,10,,3,10,"MINOR 7TH "

1650 DATA,4,10,,4,10,,4,10,"DOMIN 7TH",4,7,

9,4,7,9,4,7,9,"MAJOR 6TH "

1660 DATA3,7,9,3,7,9,3(7,9,"MINOR 6TH"," R

OOT"," FIRST",SECOND

1670 :

1680 REM WAVEFORM PARAMETER DATA

1690 DATA,249,16,,,,249,32,,,,249,64,160,15

,,249,128,,,,240,16,,,204,204,16,,

1700 DATA,252,64,200,,192,240,32,,

1710 :

1720 REM MULTI-INPUT ASSEMBLY CODE

17 30 DATA49152,49294,120,169,,141,61,3,170,

169,254,133,252,165,252,141,,220,173

1740 DATA1,220,157,143,192,232,56,38,252,17

6,239,162,,160,,189,143,192,42,176

1750 DATA29,72,132,253,138,10,10,10,5,253,1

68,185,79,192,238,61,3,172,61,3,153

1760 DATA61,3,104,192,3,240,12,164,253,200,

192,8,208,219,232,224,8,208,209,88

1770 DATA96,17,135,134,133,136,29,13,20,0,6

9,83,90,52,65,87,51,88,84,70,67,54

1780 DATA68,82,53,86,85,72,66,56,71,89,55,7

8,79,75,77,48,74,73,57,44,64,58,46

1790 DATA45,76,80,43,47,94,61,1,19, 59, 42, 92

,3,81,2,32,50,4,95,49

1800 :

1810 REM MUSICLOADER ASSEMBLY CODE
1820 DATA49408,49454,169,212,133,252,169,,1

60,6,145,251,136,145,251,170,169,8

1830 DATA136,145,251,138,145,251,136,192,1,

208,249,188,41,193,185,13 2,3,145,

251 ^
1840 DATA232,224,6,208,243,96,2,3,,1,6,5 <G

WE GOT THE BEST
FOR THE COMMODORE 64

[At The Lowest: Prices]

BUSINESS AND HOME APPLICATIONS

FINANCE CALC 64

□ATA BASE 64

INVOICE EASE G4

HESWRITER 64

TOUCH TYPING TUTOR 64

FAMILY PAC 64 [3 IN 1]

MUSIC MAKER 64

BABIES OF THE DIRT

GRIDRUNNER

TEMPLE OF APSHAI

ANNIHILATOR

MOTOR MANIA

COMPETITION PRO JOYSTICKS

The #1 selling finance manager for business and home.

A professional record keeping system with instant recall.

A cash register and invoice printer. It even creates a daily

and yearly sales report.

An advanced word processing system on a cartridge.

Learning typing can be fun!

A check balancer, recipe keeper and a space math game.

ENTERTAINMENT

Play, record and write music. Better than a piano.

An earthquake sucks you into the center of the earth. To

escape you must kill the Babies Of The Dirt. But don't

miss, or it's doomsday. Watch out for the Mother!

Control your tightnmg fast battleship against enemy droids.

Eliminate monsters and reach the treasure.

It's just like the arcade game "Defender."

Avoid broken glass, rocks, walls, oil spills and crazy drivers.

They're the best. 1QO% better than Wico.

S59.QD

S59.QD

S35.OO

£35.00

$19.00

S35.OO

S27.OQ

S29.OO

S32.OO

$16.00

S1S.OO

YOU CAN TOO!

CALL [213} 98S-536B OR MAIL TO:

HOUSE OF SOFTWARE • 31B3 Mercedes Ave. • Arleta, CA 91331
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CYN}MAINTAIN[WHT} 
1430 PRINT"[DOWN} F 5 -- [CYN}CHORDS[WHT} 

F6 -- [CYN}MULTIVOICE[WHT} 
1440 PRINT"[DOWN}F7 -- [CYN}SLIDES[WHT} 

F8 - - [CYN}POLYPHONI C[WHT}":RETURN 
1450 
1460 REM CLEAR DISPLAY AREA 
1470 POKE214,12:PRINT:FORJ=lTOll:PRINTSP$:N 

EXT: RETURN 
1480 
1490 REM INPUT SUBROUTINE 
1500 IN$="":PRINT"7 " i 
1510 PRINT"[REV} [OFF} [LEFT} "; :WAITBF , FF: 

GETA$ :IFA$="[Xj"THEN1020 
1520 A=ASC(A$) :IFA=1 3THENPRINT " ":IN=VALlIN 

$):ER=(IN<00RIN>15)ORIN$="":RETURN 
1530 IFA=20ANDLEN( IN $)THENPRINT" (02 LEFT) 

[LEFTj";:IN$=LEFT$(IN$,LEN(IN$)-l) 
1540 IF(AAND127)<350RLEN(IN$)=JTHEN1510 
15 50 PRI NTA$;:IN $= IN$+A$ :GOT0 1510 
1560 
1570 REM CLEAR MUSIC CHIP 
1 580 FORI=4T018STEP7:POKES+I,0:NEXT: FORI=0T 

023:POKES+I,0:NEXT:RETURN 
1590 
1600 
1610 REM CHORD DATA 
1620DATA,4,7,,3,8,,5,9,"MAJOR ""3,7,, 

4,9"S,8 , "MINOR 
1630 DATA,3 , 6, , 3,9 , , 6 , 9 , "DIMINISHED", ,4 , 8 " 

4 , S t ,4 , S,"AUGMENTED " 
1 640 DATA ,4,11,, 4, 11,,4,11," MAJOR 7TH ",, 3, 

10,,3,10,,3,10,"MINOR 7TH " 

1650 DATA,4,10, ,4, 10 ,, 4,10,"DOMIN 7TH" ,4, 7 , 
9,4 ,7, 9 , 4 , 7 , 9 ," MAJOR 6 TH II 

1660 DATA3,7;9;3;7;9;3 , 7 , 9 , "MINOR 6TH" , " R 
OOT ",II FIRST",SECOND 

1670 : 
1680 REM WAVEFORM PARAMETER DATA 
1 690 DATA,249 ,1 6 "" 249 , 32 ,,,, 249 , 64,160,lS 

, , 249,128 , , , , 240 , 16, , , 204 , 204 ,16 " 
1700 DATA,252,64,200"192,240,32,, 
171 0 
1 720 REM MULTI - INPUT ASSEMBLY CODE 
1730 DATA49152 , 49294 ,1 20 , 169,,141,61,3,170, 

169,254,133,252,165,252,141, ,220 ,173 
1740 DATA1 , 220,15 7 , 143,192,232,56 , 38 , 252 , 1 7 

6,239,162 , , 160 , , 189 , 143 , 192 ,42,176 
17 50 DATA29,72,132,253,138,10,10,10,5,253,l 

68,185,79 , 192 ,238, 61,3,172,6 1, 3 ,153 
1760 DATA61, 3,104,192,3,240,12,164,253,200,·, 

192,8,208,219,232,224,8,208,209,88 
1770 DATA96 ,17,1 35 ,1 34 , 133 ,1 36 , 29 ,1 3,20,0,6 

9 , 83 , 90 , 52,65,87,51,88 , 84 , 70 , 67,54 
178 0 DATA6 8 ,82,53,86 , 85 , 72 , 66 , 56,71 , 89,55,7 

8 ,79, 75 , 77 , 48,74,73,57,44,64 , 58,46 
1790 DATA45 ,76, 80 ,43,47,94 , 61,l , 19,59,42,92 

,3,81,2,32 , 50 ,4,95, 49 
1800 
18 10 REM MUSICLOADER ASSEMBLY CODE 
1820 DATA49408 , 49454,169,212,133,252,169"l 

60 , 6 ,145 ,25 1,136 ,14 5,251,170 , 169 ,8 
1830 DATA136 ,145 , 251,138 , 145 , 251 , 136,192,l , 

208 , 249 ,188,41,193,1 8 5,1 32 ,3,145 , 
251 

1840 DATA232 ,22 4 , 6 ,208,243 ,96,2 ,3, , 1 , 6 ,5 ~ 

BUSINESS AND HOME APPLICATIONS 
FINANCE CALC 64 

OATA BASE 64 

INVOICE EASE 64 

HESWRITER 64 

TOUCH TYPING TUTOR 64 

FAMIL Y PAC 64 [3 IN 1) 

The # 1 selling f ina nce manager for busine ss and horne. $59.00 

A professiona l record keep ing system with Instant recalL S59.0o 

A c ash registe r and InvOice printer, It even create s a da!ty 
and yearly sales report. $35.00 

An advanced word procesSing system on a cartridge. $35.00 

Learning typing can be fun! $19.00 

A che ck balancer, r ecipe keepe r a nd a space math game. $45.00 

ENTERTAINMENT 
MUSIC MAKER 64 

BABIES OF THE OIRT 

GRIORUNNER 

TEMPLE OF APSHAI 

ANNIHILATOR 

MOTOR MANIA 

COMPETITION PRO ..JOYSTICKS 

P lay, record and write muSIC, Better than a p lano. 

A n earthquake sucks you into the center of the earth. T o 

escape you must k ill the Sabies Of The D irt. But. don't 

miSS, or !t's doomsday. Watch out for the Mothe r! 

$35.00 

$27.00 

Control your lighcr1Ing fast battleship aga inst enemy drolds. $29.00 

Eliminate monsters and reach the creasure. $22.00 

Ic's Just like the arcade game "Oefender ."' $16.00 

AVOid broken g lass, rocks, walls, ad spills a nd crazy drivers. $22 .00 

They're the best. 100% bette r than W ico. $19.0 0 

..,....~ 
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Commodore 64 Programmer's
Reference Guide

Ami M. Gupta

This book is Commodore's an

swer to the many questions of

Commodore 64 owners. The

manual included with the 64 can

get you started, but the serious

programmer will probably find

much in this book of great value.

Thorough Coverage

The 486-page guide is thorough

in its documentation of the 64's

features. It begins by covering

the rules governing program

ming in BASIC. There are ex

amples showing how to set up

expressions and the hierarchy of

mathematical operations. A sec

tion on programming techniques

shows the main ways to input

information into the computer,

and methods for conserving

memory.

The second chapter is a

BASIC "dictionary," with com

plete information and examples

of what each command does.

It's an excellent reference when

encountering new commands.

The short tutorial on using the

keyboard and screen editor

should put newcomers to the 64

at ease.

The next chapter is an in-

depth discussion on using the

screen graphics of the 64. The

material includes the vital mem

ory locations for video display,

display modes, programmable

characters, bit-mapping, smooth

scrolling, and sprites. The guide

devotes more than 50 pages of
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the graphics chapter to program

ming sprites and contains sample

programs with explanations.

This section alone may be worth

the price of the book.

The chapter on sound also

combines sample programs with

explanatory text to show how

the programmer can make use

of the 64's sound capabilities. It

deals with volume, multiple

voices, waveforms, envelopes,

filtering, and modulation to help

you create the sounds you are

after.

Machine language. These two

words cause some BASIC pro

grammers to pause and catch

their breath. Chapter 5 uses a

relatively simple vocabulary to

introduce some aspects of

machine language program

ming. It covers several topics,

including the kernal, instruction

sets, and addressing modes, to

name a few. A complete memory

map of the 64 is featured at the

end of this chapter.

An input/output guide con

stitutes the last chapter, with

information on output to such

devices as modems and printers.

It also illustrates how to make

full use of the RS-232 interface,

user port, serial bus, and expan

sion port. There is also a section

on using paddles, joysticks, and

light pens.

100 Pages of Reference

Tables

Following the last chapter are

more than 100 pages of reference

tables, including BASIC abbrevi

ations, screen display codes,

ASCII codes, note values for

music, pinouts of all the major

chips, error messages, chip

specifications, and a quick refer

ence card. The last page is

perhaps the biggest surprise of

all, a full fold-out schematic

diagram of the 64 for hardware

enthusiasts.

Commodore has done a

solid job with this book. It pro

vides 64 users with important

assistance in increasing their

understanding of their com

puter. While the book makes no

attempt to teach programming

as such, it is a fine reference

book.

Commodore Business Machines, Inc.

487 Devon Park Drive

Wayne, PA 19087

$19.95 ©

REVIEWS 

Commodore 64 Programmer's 
Reference Guide 
A nu M. Gupta 

This book is Commodore's an­
swer to the many questions of 
Commodore 64 owners. The 
manual included with the 64 ca n 
ge t you started , but the serious 
programmer will probably find 
much in thi s book of grea t va lue. 

Thorough Coverage 
The 486-page guide is thorough 
in its documenta ti on of the 64's 
fea tures. It begins by covering 
the rules gove rning program­
ming in BASIC. There are ex­
amples showing how to set up 
expressions and the hierarchy of 
mathematica l operations. A sec­
tio n on programming techniques 
shows the main ways to input 
in fo rmation into the compute r, 
and me thods for conse rving 
memory. 

The second chapter is a 
BASIC " dictiona ry," with com­
plete information and examples 
of what each command does. 
It's an excell ent reference when 
encountering new commands. 
The short tutorial on using the 
keyboard and screen editor 
should put newcomers to the 64 
at ease . 

The next chapter is an in­
depth discussion on using the 
screen graphics of the 64. The 
materia l includes the vital mem­
ory locations for video displa y, 
di splay modes, programmable 
characters, bit-mapping, smooth 
scrolling, and sprites. The guide 
devotes more than 50 pages of 
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the graphics chapter to program­
ming sprites and conta ins sample 
prog rams with explanations. 
This section alone may be worth 
the price of the book. 

The chapter on sound also 
combines sa mple programs with 
explanatory text to show how 
the programmer ca n make use 
of the 64's sound ca pabilities. It 
dea ls w ith volume, multiple 
voices, waveforms, envelopes, 
filte ring, and modulation to help 
you crea te the sounds you are 
after. 

Mnchille lnllgllnge. These two 
words cause some BASIC pro­
grammers to pause and ca tch 

their breath . Chapter 5 uses a 
relatively simple vocab ulary to 
introduce some aspects of 
machine language program­
ming. It covers several topics, 
including the kerna l, instructi on 
sets, and addressing modes, to 
name a few . A complete memory 
map of the 64 is featured at the 
end of thi s chapte r. 

An input/output guide con­
stitutes the last chapter, with 
in formation on ou tput to such 
devices as modems and printe rs. 
It also illus trates how to make 
full use of the RS-232 interface, 
user port, serial bus, and expan­
s ion port. There is also a section 
on using paddles, joysticks, and 
light pens. 

100 Pages of Reference 
Tables 
Following the last chapter are 
more than 100 pages of reference 
tables, including BASIC abbrev i­
ations, screen display codes, 
ASCII codes, note val ues fo r 
music, pinouts of a ll the majo r 
chips, e rror messages, chip 
specifications, and a qu ick re fe r­
ence ca rd . The last page is 
perhaps the biggest surprise of 
all , a fu ll fold-out schematic 
diagram of the 64 for hardware 
enthusiasts. 

Commodore has done a 
solid job w ith thi s book. It pro­
vides 64 users with important 
assis tance in increasi ng the ir 
understanding of their com­
puter. While the book makes no 
attempt to teach programming 
as such, it is a fine re ference 
book. 
Coml1lodore Bllsilless Machilles, II/C. 

487 DeVOll Park Drive 
Way"e, PA 19087 
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$$$ SAVE TIME & MONEY $$$
••••••••••••••

HANNA ENTERPRISES

1303 COLUMBIA, SUITE 207

RICHARDSON TEXAS 75081

•*••••••••••••

TO ORDER CALL

(214) 231-2645

Master Card & Visa

add 3% surcharge for

credit cards

FOB. Dallas, Texas

COMMODORE

COMPUTERS
COMPUTERS

COMPUTERS

COMMODORE

NEW

B-500 (128)

P-500(128)

8032

64

$795.00

$795.00

$1,004.64

$389.35

DRIVES
DRIVES

DRIVES

COMMODORE

MONITORS COLOR & SOUND

NEW $239.00

8250 2mg. $1,292.40

8050 1mg. $932.50

1541 170k $356.40

1530 DATASETTE $63.00

PRINTERS
PRINTERS

PRINTERS

8300

8023

1526

$1,436.40

$572.40

$317.97

THE MOST
PRACTICAL MICRO

DESERVES

COMMODORE64?

THE MOST
PRACTICAL
SOFTWARE.

the

Assistant

Series

ITS INTEGRATED!

$125.00 EA.

WRITERS'
ASSISTANT

WORD PROCESSING

"i SPREADSHEET

IE ASSISTANT

SPREAD SHEET ANALYSIS
£ ASSISTANT

DATA BASE MANAGEMENT

A fully integrated software set that is practical and easy to use. The

Assistant Series allow you to get the most from your 64 without

spending hours learning how to operate the programs! Use The

Writer's Assistant and The Filing Assistant to merge mailing lists

with form letters - add The Spreadsheet Assistant to include

financial projections as part of your documents. All programs

include easy to understand Menus, "Help" keys, "Helpful Hints"

section, and direct Print commands. Also available - Personal

Finance Assistant 59.95. Record 26 Accounts in 26 Categories.

Generate reports an any combination of fields.

RAINBOW COMPUTER CORPORATION
490 Lancaster Avenue, Frazer, PA 19355 (215) 296-3474
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Generate reports an any combination of fields, 

RAINBOW COMPUTER CORPORATION 
490 Lancaster Avenue, Frazer, PA 19355 (215) 296-3474 
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The Printographer

Graphics Printer Package

For The Apple

The Printographer, by Stephen

Billard, is a utility program which

processes high-resolution im

ages on the Apple II computer

and sends them to a printer.

You can perform cropping oper

ations on the high-resolution

screen and determine the format

in which the image will appear

on the printer. The package

comes with one disk including

instructions on how to make

backup copies and a 27-page

manual.

Operates With Any

Printer

The first question that many

people will ask about The Prin

tographer is, "Will it work with

my printer?" The answer is yes,

indeed, if your printer has any

graphics capability. A powerful

feature of the program is the

ease with which it can be con

figured to operate with just aboul

any combination of printer and

interface.

If you have one of more

than a dozen common printers,

you do not need to know any

technical details of its operation.

From a menu, you can identify

your printer and, if applicable,

the particular interface card that

you have. This menu automati

cally appears the first time you

boot the disk. The printer

specifications that you select are

then saved to the disk so that on

subsequent runs you are moved

directly into the main program

without having to identify your

particular printer again.

The manual explains how to

rerun the printer-selection pro

gram should you wish to run

The Printographer with a different

printer. If your printer is not one

of those on the menu, then you

explain how your printer proces-
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Richard Cornelius

ses information, but the program

on the disk still does most of the

work.

The Printographer performs

its various cropping operations

on the high-resolution screen

quickly and smoothly. Pictures

can be cropped from the top,

bottom, or either side, or in a

diamond or oval shape within

the boundaries you specify.

Starting over again is accom

plished by a single keystroke,

and the mechanics of operating

the program are easy to under

stand.

However, I did encounter a

problem. The cropping instruc

tions are given on the text page

and include, logically enough,

the use of the question mark to

return the instructions to the

screen. The first time through

the instructions, I paid little at

tention to them except to re

member the use of the question

mark.

Unfortunately, once I was

on the high-resolution page for

cropping, the question mark

generated only a beep from the

computer; I saw no instructions.

Eventually I found that a CTRL-C

would send the program to a

point from which I could return

to the instructions, but the first

time through I had to reboot the

disk just to see the instructions

again.

Easy To Use

Most of the program is very easy

to use. The general format em

ploys the ESC key to move a

highlighting identifier through

the menu and the RETURN key

to actually select the item that is

highlighted. I was impressed

with how easy it was to select a

high-resolution picture from

among a mixture of Applesoft,

text, and binary files on one of

my own disks. The Printographer

gave me a menu of only the high-

resolution images on my disk. It

even ignored other binary files

that were not high-resolution

pictures.

The printing routines seem

to work exactly as specified.

Pictures can be printed in normal

or inverse mode, vertically or

horizontally on the page, magni

fied up to nine times, and tabbed

over on the page. Routines

for doing this printing from your

own programs are available (not

copy-protected) on the disk with

instructions in the documenta

tion on how to use them. Images

can also be saved on a disk in

one of three forms: a regular

binary file, a compressed version

that saves space, or a printer

image. If you have the right

printer setup, this last form al

lows printer spooling so that the

computer is not tied up while

the graphics are being printed.

The documentation is clear

and complete. It is not packaged

in a fancy (and expensive) pad

ded binder, but it contains all of

the information that I would

want to know about the soft

ware. The primary part of the

documentation is written so that

no technical knowledge of the

Apple or printers is required.

The appendices, however, con

tain technical details such as

writing your own printer driver

and memory management so

you can use some of the Printog

rapher routines within your own

programs.

The backup procedure

seems to work well. Parts of the

disk are copy-protected. The

disk, however, comes with its

own copying program which,

according to the documentation,

will make a total of three backup

copies of the disk. This copy

program uses a single drive,

supposedly for assuring

maximum reliability during the

copying process. The copy pro

gram works essentially like

COPYA on the Apple System

The Printographer 
Graphics Printer Package 
For The Apple 
The Printogrnpher, by Stephen 
Billard, is a utility program which 
p rocesses high-resolu tion im­
ages on the Apple II computer 
and sends them to a printer. 
You can perform cropping oper­
ations on the hig h-resolution 
screen and determine the format 
in w hich the image wi ll appear 
on the printer. The package 
comes with o ne disk including 
instructions on how to make 
backup copies and a 27-page 
manual. 

Operates With Any 
Printer 
The first question that many 
people will ask about The Prill­
togrnpher is, " Will it work with 
my printer?" The answer is yes, 
indeed , if your printer has any 
graphics capability. A powerful 
fea ture of the program is the 
ease with which it can be con­
figured to operate with just about 
any combination of printer and 
interface. 

If you ha ve one of more 
than a dozen common printers, 
you do not need to know any 
technical details of its opera tion . 
From a menu, you can identify 
your printer and, if applicable, 
the particular inte rface ca rd that 
you have. This menu automati­
ca lly appea rs the first time you 
boot the disk. The printer 
specifications that you select are 
then saved to the disk so that on 
subsequent runs you are moved 
d irectly into the main program 
without having to identify yo ur 
particular pri nter again. 

The manual explains how to 
rerun the p rin ter-selection pro­
gram should you wish to run 
The Prilltographer with a different 
printe r. If your printer is not one 
of those on the menu, then you 
explain how your printer proces-
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ses information, but the program 
on the disk s till does most of the 
work. 

The Printographer pe rform s 
its va rious cropping ope rations 
on the high-resolution screen 
quickly and smoothly. Pictures 
ca n be cropped from the top, 
bo ttom, or either side, or in a 
diamond or oval shape wi thin 
the bounda ries you specify. 
Sta rting ove r aga in is accom­
plished by a single keystroke, 
and the mechanics of operating 
the program are easy to under­
s tand . 

However, I did encoun ter a 
p rob lem. The cropping instruc­
tions are given on the text page 
and include, logically enough, 
the use of the question mark to 
return the instructions to the 
screen. The first time th rough 
the instructions, J paid little at­
tention to them except to re­
member the use of the question 
mark. 

Unfortunately, once I was 
on the high-resolution page for 
cropping, the question mark 
gene rated only a beep from the 
computer; J saw no instructions. 
Eventually J found that a CTRL-C 
would send the program to a 
point from which I could return 
to the instructions, but the first 
time through I had to reboot the 
di sk just to see the ins tructions 
aga in . 

Easy To Use 
Most o f the program is very easy 
to use . The general for ma t em­
ploys the ESC key to move a 
highlighting identifi er th rough 
the menu and the RETURN key 
to actually select the item that is 
highlighted. I was impressed 
w ith how easy it was to select a 
high-resolution picture from 
among a mixture of Applesoft, 

tex t, and bina ry fi les on one of 
my own disks. The Prilltographer 
gave me a menu of only the hig h­
resolu tion images on my di sk. It 
even ignored other binary fil es 
that were not high-resolution 
pictures. 

The printing routines seem 
to work exactly as specified . 
Pictures can be printed in normal 
Or inverse mode, vertica lly or 
hori zonta lly on the page, magni­
fied up to nine times, and tabbed 
over on the page. Routines 
for doing this printing from your 
own programs are ava il able (no t 
copy- protected) on the disk with 
instructions in the documenta­
tion on how to use them. Images 
can also be saved on a di sk in 
one of three forms: a regula r 
binary fil e, a compressed version 
that saves space, or a printe r 
image. If you ha ve the rig ht 
printer setup, this last form al­
lows printer spool ing so that the 
computer is not ti ed up while 
the gra phics are being printed . 

The documentation is clea r 
and complete . It is not packaged 
in a fancy (and expensive) pad­
ded binder, but it contains a ll of 
the information that I would 
want to know about the soft­
ware. The primary part of the 
documentation is w ritten so that 
no technica l knowledge o f the 
Apple or printers is required . 
The appendices, however, con­
tain technical de tails such as 
writi ng your own printer driver 
and memory managemen t so 
you can use some of the Printog­
rapher routines wi thi n your own 
p rograms. 

The backup procedure 
seems to work well. Pa rts of the 
d isk are copy-protected. The 
disk, however, comes with its 
own copying program which, 
accord ing to the documentation, 
w ill make a tota l of three backup 
copies of the disk. This copy 
program uses a single drive, 
supposedly fo r assuring 
maximum reliability during the 
copying process. The copy pro­
gram works essentially like 
COPYA on the Apple Sys tem 



Master Disk.

All in all, The Printographer

is a useful utility which is rela

tively easy to use. It comes with

complete documentation. The

program is not without faults,

but technical support is easy to

obtain. The price seems in line

with the capabilities of the pro

gram. Its strongest feature is the

manner in which it can easily be

configured to work with

whichever graphics printer you

might happen to have.

The Printographer

Southwestern Data Systems

W761-E Woodside Avenue

Santee, CA 92071

S49.95 ©

Marathon For

Atari Mike Kinnamon

More Than A Math Drill

Marathon departs somewhat

from typical math drill programs.

It makes use of the Atari's

graphics and sound capabilities.

The object is to advance your

marathon runner from the start

ing line at the left of the screen

to the finish line at the right.

This is accomplished by giving

the correct answer to the math

problem presented before your

opponent does or before the

timer runs out.

When the game is loaded

from disk or cassette, an option

allows one or two players. You

may then select which

mathematical operation the

game will focus on - addition,

subtraction, multiplication, or

division. You may opt for a

mixture of these operations by

selecting the general category

instead.

Four Levels Of Difficulty

There are four levels of difficulty:

walker, jogger, sprinter, and

olympian. Each successively
higher level decreases the

amount of time allowed to cor

rectly answer the math prob

lems. Pressing START begins

the game.

A math problem, nothing

larger than two-digit numbers,

will appear near the middle of

the screen. Two matrices (one

for each player) containing eight

answers from which to choose

appear on each side of the

screen.

Once a player has located

the correct answer on the matrix,

he or she uses the joystick to

position the cursor over the ap

propriate cell and presses the

red button to indicate the an

swer. The player who gets the

right answer first is rewarded

with the advancement of his or

her marathon runner at the top

of the screen.

The game continues in this

manner until one of the player's

marathon runners crosses the

finish line. On every fifth prob

lem, the players are asked to

identify the multiple of a given

number. At the game's conclu

sion, the winning player will be

ranked from "Walker-Team Six"

to "Olympian-Team One."

These rankings are derived from

a combination of correct an

swers, advancements due to the

opponent's incorrect responses,

and the number of times that the

timer expired.

Good Graphics

Geoff Brown, the author of

Marathon, employs effective

mixed screen modes and color

schemes. The flow of the pro

gram is smooth and bug-free.

Z 1 11 TH 1 i

TIME:

! » *• ■ a

I i Z ii

! ■ ' 4 • 7 '

1*8
MOM.*

Runners are locked in a tie at the top of

the screen while the program awaits the

answer to a math problem in

Marathon.

C6NTURV

MICRO PRODUCTS
"ALL SOFTWARE PRICES

25V4Q% OFF RETAIL"
THE PRODUCTS BELOW ARE JUST AN EXAMPLE OF

OUR SUPER DISCOUNTS. MANY MORE PRODUCTS
AREAVAILABLEATSIMILARSAVINGSFORAPPLE.

IBM PIC. ATARI. Tl PROFESSIONAL
& TRS-80.

COMMODUHt.

WRITE OR CALL FOR FREE CATALOG

APPLE

ASHTON-TATE
dBase II (CP/M)

BRODERBUND
Choplitter

Serpentine
Arcade Machine

CONTINENTAL
The Home Accountant
1st Class Mail/Form Letter

EDU-WARE

Compu-Read
Spelling Bee w/Read Prim
Compu-Math/Arith. Skills

INFOCOM

Zork I, II. or III
Deadline

MICROSOFT
Mulliplan

MUSE
Castle Wolfenstein

ON-LINE
Screenwriter II

General Manager
Frogger

Ultima II
SORCIM

SuperCalC
SOFTWARE PUBLISHING CORP

PFS:File (II or lie)
PFSReport III or lie)
PFSiGraph (II or lie)
PFS:File/Report/Graph

SPINNAKER
Snooper Troops lor II
Story Machine

Face Maker

STONEWARE
O.B. Master

XEROX

! Slicky Sear Bop
Sticky Sear Numbers

Sticky Bear ABC
Old Ironsides

APPLE HARDWARE
Kralt Joystick

Kensington System Saver Fan
Hayes Micromodem II

w/Term. Prog. .
Amdek Color I Monitor

Amdek Color IRus(NEWi]
Amdek Color II Monitor

ATARI
ATARI INC

Centipede
Defender

E.T. Phone Home
Galaxian

Home Filing Manager

My First AEphabet
PILOT (Home Package)
16K RAM Memory Module
Word Processor

BRODERBUNO
Choplifter
Serpentine

CONTINENTAL
The Home Accountant

DATASOFT

Canyon Climber
Spell Wizard

ED U-WARE
Compu-Read
Compu-Math/Fractions
Compu-Math/Decimals

INFOCOM
Deadline
Zork I. II or II!

ON-LINE
Frogger
Ultima II

SPINNAKER
Snooper Troops lor II
Story Machine
Face Maker

WICO

Famous Red Ball Joystick
Trackball

RETAIL

700.00

34.95
34.95

54.95

74.95

99.95

29.95

39.95
49.95

39.95
49.95

275.00

29.95

129.95
229.95
34.9S
59.95

295.00

125.00
125.00
125.00
375.00

44.95
34.95
34.95

229.00

39.95
39.95
39.95
39.95

64.95

89.95

409.00
399.00
429.00
799.00

44.95
44.95
49.95

44.95
49.95
34.95
79.95
99.95
149.95

34.95
34.95

74.95

29.95
79.95

29.95
39.95
39.95

49.95
39.95

34.95

59.95

44.95
34.95

34.95

34.95
69.95

OUR
PRICE

449.00

25.00
25.00
40.00

49.95

64.95

21.95
30.00

35 00

27.95
34 95

189.00

21.95

85.00
161.00
24.00
42 00

180 00

88.00

88.00
88.00

239.95

32.00
25.00
25.00

155.00

29,25

29.25
29 25

29.25

49 00

69.00

299.00
319.00
339.95
639.95

32.00
32.00

37.50
32.00

36.00

26 00
59.00
79.95
112.50

25.00
25.00

49.95

21.95
58 50

21.95
30.00
30.00

34.00
27.00

23.00
39.00

32.00
25.00
25.00

27.50
52.00

TO ORDER: CALL 1-714-951-5596
8:00 A M.-6 M P M PSTMon.-Sat.

Orders will be credited tor call

CENTURY MICRO PRODUCTS

P 0 Boi 2520
Mission Weio. CA 32690

Mone y Orders / Cash ieis Checks acce pied. Vi sa /Maslerca rd
add 3%, Personal checks allow 2 weeks to clear CA
residents add sales lax. Shipping and handling add
53.00 {hardware extra). Prices subject !o chang B
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Master Disk. 
All in a ll , Tlte Prilltogmplter 

is a useful utility which is rela­
tively easy to use. It comes with 
complete documentation . The 
prog ram is not without fau lts, 
bu t technica l su pport is easy to 
obtain . The price seems in line 
with the capabilities of the pro­
gra m . Its s tro ngest feature is the 
manner in which it ca n easily be 
configured to work with 
w hichever graphics p rinter you 
might happen to ha ve . 
The Prin tog rapher 
SOllflrwesfefll Data Systellls 
10761-£ Woodside Avelllle 
Salltee , CA 92071 
$49.95 © 

Marathon For 
Atari Mike Kinnamon 

More Than A Math Drill 
Mamlholl de parts somewhat 
from typical math dri ll programs. 
It makes use of the Atari's 
graphics and sound capabilities. 
The object is to adva nce your 
marathon runner from the start­
ing line at the left of the screen 
to the fini sh line a t the right. 
This is accomplished by giving 
the correct answer to the math 
problem presented before your 
opponent d oes or before the 
timer runs out. 

When the game is loaded 
from disk or cassette, an option 
allows one or two playe rs. You 
may then select w hich 
mathematica l operation the 
ga me wi ll focus on - add itio n, 
subtraction, multiplica tion, or 
di vision . You may opt for a 
mixture of these opera ti ons by 
selecting the genera l ca tegory 
ins tead. 

Four Levels Of Difficulty 
There are fo ur levels of difficulty: 
walker, jogge r, sprinte r, and 
olympian. Each s uccess ively 
hig her leve l d ecreases the 
a mount of time allowed to cor­
rectly answer the math prob-

lems. Press ing START begins 
the game. 

A math problem, nothing 
larger than two-digit numbers, 
w ill appear nea r the middle of 
the scree n . Two matrices (one 
for each playe r) contai ning eight 
answe rs from which to choose 
appear on each side of the 
screen. 

Once a player has loca ted 
the correct answer on the matrix, 
he or she uses the joystick to 
position the cursor over the ap­
propriate cell and presses the 
red button to indica te the a n­
swer. The player who gets the 
right answer first is rewarded 
with the adva ncement of his or 
her marathon runner at the top 
of the screen. 

The game continues in this 
manner until one of the player's 
marathon runners crosses the 
finish line. On every fifth prob­
lem, the players are asked to 
ide ntify the multiple of a given 
numbe r. At the game's conclu­
sion, the winning player will be 
ranked from "Walker-Team Six" 
to " Olympia n-Team O ne." 
These rankings are d erived from 
a combination of correct an­
swers, advancements due to the 
opponent's incorrect responses, 
a nd the number of times that the 
timer expired. 

Good Graphics 
Geoff Brown, the author of 
Mamtltoll , employs effective 
mi xed sc ree n modes and color 
schemes. The fl ow of the pro­
gram is smooth and bug-free . 

RII1Il1erS nre locked ill n lie at the top of 
the screell wh ile file program awaits file 
answer fo n lila/ii problem ill 
Marathon . 

CENTURY 
MICRO PRODUaS 

""ALL SOFTWARE PRICES 
25%40% OFF RETAIL"" 

THE PROQUCTS BELOW ARE JUST AN EXAMPLE Of 
OUR SUPER DISCOUNTS. MANY MORE PRODUCTS 
A RE AVAILABLE AT SIMILAR SAVINGS FOR APPLE. 
IBM PIC, AlAR!, TI PROFESSIONAl. COMMODORE. 
& TAS·SO. 

WAITE OR CAll FOR FREE CATALOG 
APPLE ou' 

RETAil PRICE 
ASHTON-TATE 

dBase II ~P/ M) 700.00 449.00 
BRODERBU 0 

Chopliller 34.95 25.00 
Serpentine 34.95 25.00 
Meade Machine 54.95 40.00 

CONTINENTAL 
The Home Accountant 74.95 49.95 
1st Class Mail/Form Lener 99.95 64.95 

EDU-WARE 
Comnu.Read 29.95 21.95 
Spel ing Bee w/ Read. Pllm . 39.95 30.00 
COm&u.Math/Arith . Skills 49.95 35.00 

INFOC M 
Zork I. II, or III 39.95 27.95 
Deadline 49.95 34.95 

MICROSOFT 
Mulliplan 275.00 189.00 

MUSE 
Castle Wollenstein 29.95 21.95 

ON· LINE 
ScreenWriter II 129.95 85.00 
General Manager 129.95 161.00 
Frogger 34.95 24.00 
Ultima II 59.95 4~00 

SORCIM 

SO~~A1rJcpUBLISHING CORP 
295.00 180.00 

PFS:File (II or lie) 125.00 88.00 
PFS:Report \11 or lie) 125.00 88.00 
PFS:Graph ( I or lie) 125.00 88.00 
. PFS:Filel ReporllGraph 375.00 239.95 

SPINNAKER 
Snooper Troops I or II 44.95 32.00 
Story Machine 34.95 25.00 
Face Maker 34.95 25.00 

STONEWARE 
D.B. Master 229.00 155.00 

XEROX 
Sticky Bear Bop 39.95 29.25 
Sticky Bear Numbers 39.95 29.25 
Sticky Bear ABC 39.95 29.25 
Old Ironsides 39.95 29.15 

APPLE HARDWARE 
Krall Joystick 64.95 49.00 
Kensinuon System Saver Fan 89.95 69.00 
HateS Icromodem 11 
wI elm. Prog .. 409.00 299.00 
Amdek Color I Monitor 399.00 319.00 
Amdek Color I Plus jNEWI) 429.00 339.95 
Amdek Color II MORltor 799.00 639.95 

ATARIINC 
ATARI 

Centipede 44.95 32.00 
Delender 44.95 32.00 
E. T. Phone Home 49.95 37.50 
Galaxian 44.95 32.00 
Home FillnR Manager 49.95 36.00 Ml First A phabel 34.95 26.00 
PlOT (Home pack~eJ 79.95 59.00 
16K RAM Memory 0 ule 99.95 79.95 
Word Processor 149.95 112.50 

BRODERB UND 
Chopli lter 34.95 25.00 
Serrreniine 34.95 25.00 

CONT NENTAL 
The Home Accountant 74.95 49.95 

DATASOFT 
CanKon Climber 29.95 21 .95 ff-e Wiza rd 79.95 58.50 

ED -WARE 
Compu·Read 29.95 21.95 
Compu·Math I Fractions 39.95 30.00 
COm&u-Math /Oecimals 39.95 30.00 

INFOC M 
Deadline 49.95 34.00 
Zork 1.11 or III 39.95 27.00 

ON-LINE 
Frogger 34.95 23.00 
Ultima U 59.95 39.00 

SPINNAKER 
Snooper Troops I or II 44.95 32.00 
Story Machine 34.95 25.00 
Face Maker 34.95 25.00 

WICO 
Famous Red Ban Joystick 34.95 27.50 
Trackball 65.95 52.00 

TO ORDER: CAll 1·714-951·5596 
8;ooA.M.--6:00 P M PST Mon.·Sat. 

Or(ler5 will be credited tor call 
CUTURY MICRO PRODUCTS 

PO BoJ 2520 
MISSion lAeio. CA !lltiOO 

More~ Orders /caShiers Checks accepted. Visa IMastercard 
add 3'10.. Personal chetks allow 2 weeks to clear. CA 
residents add sales ta • . Shlppinq and handling add 
53.00 (hardware ulfa). Prices sublect to chanllt. 
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[ have used this program in

my fourth- through sixth-grade

classes and found it helpful in

motivating students who need

remediation. Ten to 15 minutes

seemed to be the attention span

for the majority of the students.

Marathon can be put to good use

in the classroom.

Marathon

Educational Software Inc.

4565 Cherryvale Avenue

Soquel, CA 95073

Requires 16K RAM Cassette

24K RAM Disk

$19.95 ©

Disk Data

Manager For

VIC And 64
Cal Hunter

After acquiring my first com

puter, a Commodore VIC-20, I

found that my most pressing

need was for a data processing

program that would enable me

to maintain customer profile

information and to search out,

sort, and print mailing lists and

different categories of informa

tion for marketing programs.

After browsing the

magazine advertisements, 1

chose Disk Data Manager by

MicroSpec. It requires a mini

mum of 8K expansion for a VIC

(to handle up to 600 records).

With even greater expansion,

up to 1200 records can be

maintained.

Novices should have no dif

ficulty handling the program. The

instruction manual is well-written

and thorough, and program

prompts are self-explanatory.

It's worth the time, however, to

carefully read the instruction

manual before loading and run

ning the program.

Functional Screen

Displays

I was impressed with the func

tional and professional-looking
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ARCADE GAMES! _ \
NEW FOR THE Ql commodore O4 /

AVAILABLE

JUNE 1st.

1983

WHY IS THIS MAN SMILING??
Because he's blasting Happy Faces to bits playing

HAVE A NICE DAY! on his Commodore 64 computer!

HAVE A NICE DAY! has sprife animation, music,
machine code, bonus screens, interludes, and ex
ploding Happy Faces. What more could you want?

©HAVE A NICE DAY!
for the Commodore 64. At computer stores
everywhere, or send $21.95 tor cassette tape/S24.95
tor disk, plus $1.50 shipping to address below.

/

COLLISION Hill
Avoid the walls, the purple

dots, and the lines as you

maneuver to make your op

ponent crash before time

runs out. 9 levels of difficul
ty. Bonus time for high

scores. 1 or 2 players.

Joysticks required.

AT YOUR DEALER NOW!

Ask for COLLISION! at your dealer,
or send $12.95 for each cassette

tape, $15.95per disk, plus $1.50

shipping to address below.

THE CLONES
ARE COMING!

Topo|pgic
P.O. Box 752 Burlington, la. 52601

'Commodore W is a trademark of Commodore Business Machines, me

P Dealer inquiries invited.

Ph. 319-754-5291

FIVE POWERFUL SOFTWARE

DEVELOPMENT TOOLS

Plus Zhe Exciting ftew Book

INSIDE THE COMMODORE 64"

THE BOOK

A complete clear explanation of machine

language, Assembly language. Commodore 64

architecture, graphics, joystick and sound effect

programming. Detailed step-by-step guide to tfie

use of trie development tools. How to combine

BASIC and machine language, make auto-start

cartridges. Interface with the Internal ROM-

based programs of BASIC and the Kernel.
Sample programs lully explained.

THE TOOLS

Assembler* Editor/Loader/Decode r/M on Uor

Full-lealured Assembler allows use of 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 Ihe Loader. Decode machine language back

Into assembly language lor study or Input to the

Editor. Single-step program execution with the

Monitor. Combines Assembler/Editor lor maxi

mum ease of use.

ALL FOR $54.95 PLUS 52.0Q POSTAGE AND HANDLING Add S5.00 for disk version.

Send check, M.O., V1SA/MC ($2.00 S.C> or specify C.O.D. (add $3.00) to:

P.O. Box 207, Cannon Fails, MN 55009

507-263-4821

odore BusJnelf Machln

I have used this program in 
my fourth- through sixth-grade 
classes and found it helpful in 
motivating students who need 
remed iation. Ten to 15 minutes 
seemed to be the a ttention span 
for the majority of the students . 
Marat/101l can be put to good use 
in the classroom. 
Marathon 
Edllcatiollal Software Ilic. 
4565 Cherryvale Avelllle 
Soqllel, CA 95073 
Requires 16K RAM Casselle 
UK RAM Disk 
$19.95 © 

Disk Data 
Manager For 
VIC And 64 
Cal Hunte r 

After acquiring my first com­
puter, a Commodore VIC-20, [ 
found that my most pressing 
need was for a data processing 
program that would enable me 
to maintain customer profile 
informa tion and to search ou t, 
sort, and print mailing lists and 
different ca tego ri es of informa­
tion for marketing programs. 

After browsing the 
magazine advertisements, I 
chose Disk Data Manager by 
MicroSpec. It requires a mini­
mum of 8K expansion for a VIC 
(to handle up to 600 records). 
With even greater expans ion, 
up to 1200 records can be 
maintained. 

Novices should have no dif­
ficul ty handling the program. The 
instruction manual is well-written 
and thorough, and program 
prompts are se lf-explanatory. 
It's worth the time, however, to 
ca refully read the instruction 
manual before loading and run­
ning the program . 

Functional Screen 
Displays 
I was impressed with the func­
tional and professional-looking 
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ARCADE GAMES! 
NEW FOR THE (:: commodore 

AVAILABLE 
JUNE 1u. 

19B3 

COLLISION @l1HMJ 
Avo id the walls , the purple 
dots, and the lines as you 
maneuver to make your op­
ponent crash before time 
runs oul. 9 levels of difficul­
ty. Bonus lime for high 
scores . 1 or 2 players. 
Joysticks requ ired. 

WHY IS THIS MAN SMILING?? 
Because he's blasting Happy Faces to bits playing 
HAVE A NICE DAY! on his Commodore 64 computer! 

HAV~ A NICE DAY! has sprite animation , music, 
machine code, bonus screens, interludes, and ex­
ploding Happy Faces. What more could you want? 

AT YOUR DEALER NOW! 
Ask torCOLL/SION! at your dealer. 
or send $12.95 for each cassette 
tape, $15.95per disk. plus $1.50 
shipping to address below. © HAVE A NICE DAY! 

tor the Commodore 64. At computer stores 
everywhere, or send S21 .95 for cassette tape1S24.95 
for disk, plus S1.50 shipping to address below. 

THE CLONES 
ARE COMING! 

TapaLat;lic: ~ Dealer Inquiries invited . 

P .O . Box 752 Burl ington . la . 52601 Ph . 319-754-5291 
i . Inc . 

DEVElOP~64 
FIVE POWERFUL SOFTWARE 

DEVELOPMENT TOOLS 
PillS 'Cite £Xcititffl .New 1100k 

INSIDE THE COMMODORE 64" 

THE BOOK 
A complete cloer uptenallon 0 1 machine 
language. Assembly language. Commoclore S4 
architecture, graphics, Joystick and sound ellect 
programming. Detailed step-by·step guide to the 
use 01 the development toots. How 10 combine 
BASIC and machine language, make auto-start 
cartridges. Interlace with the Internal ROM · 
based programs 01 BASIC and the Kernal . 
Sample programs lully explained. 

THE TOOLS 
AssemblarIEdltor/Loader/Decooer/Monltor 
Full·leatured Assembler allows use 01 labels, 
comments and arithmetic expressions to create 
machine languaga programs. Create . save . 
modlly Assembly language programs with the 
Editor. Load and link machine language modules 
with the Loader. Decode machine language back 
Into assembly language lor study or Input to the 
Ed itor. Single'step program execullon with the 
MonUOL Combines Assembler/Editor lor maxi· 
mum ease 01 use. 

ALL FOR $54.95 PLUS $2.00 POSTAGE AND HANDLING Add $5.00 fa< disk ,.,.Ion. 

Send check, M.O., VlSA/MC ($2.00 S.C. ) (I( spec ify C.O.D. (add $3 .00) to: 

P.O. Box 207, Cannon Falls, MN 55009 

507-263-4821 

Commodore 64'" II .. '<'9llu.~ TM or 
Commodore BUII"eu Machlnel Inc . 



AARDVARK - THE ADVENTURE PLACE

TRS-80 COLOR COMMODORE 64 VIC-20 SINCLAIR/TIMEX TI99

WE CARRY MORE THAN ADVENTURES1I

MAXI-PROS WORD PROCESSING

The easiest to use word processor that I

know of. Has all the features of a major word

processor (right and left margin justification,

page numbering,global and line editing, single,

double, triple spacing, text centering, etc.) at

a very cheap price because we wrote it in

BASIC. Includes 40 page manual and learning

guide. Easily modified to handle almost any
printer combination. Available on disk or tape

for VIC20, COMMODORE64, and TRS-80

COLOR computer. Requires 13k RAM on

Vic, 16k EXTENDED on TRS-80 COLOR. ^

$19.95 on tape $24.95 on disk. ^4^

GENERAL LEDGER - Complete bookkeep

ing for a small business. Disk required. For

Vic20 (13k), Commodore64, TRS-80 COLOR

(16k EXTENDED). $69.95 (Send $1.00 for

manual before ordering.)

LABYRINTH - 16K EXTENDED COLOR

BASIC — With amazing 3D graphics, you fight

your way through a maze facing real time

monsters. The graphics are real enough to

cause claustrophobia.

Similar game for Timex/Sinclair 16k - hunting

treasure instead of monsters $14.95.

ADVENTURES — Adventures are a unique

form of computer game. They let you spend

30 to 70 hours exploring and conquering a

world you have never seen before. There is

little or no luck in Adventuring. The rewards

are for creative thinking, courage, and wise

gambling — not fast reflexes.

In Adventuring, the computer speaks and

listens to plain English. No prior knowledge

of computers, special controls, or games is re

quired so everyone enjoys them—even people

who do not like computers.

Except for Quest, itself unique among Ad
venture games, Adventures are non-graphic.

Adventures are more like a novel than a comic

book or arcade game. It is like reading a par

ticular exciting book where you are the main

character.

All of the Adventures in this ad are in Basic.

They are full featured, fully plotted adventures
that will take a minimum of thirty hours (in

several sittings) to play.
Adventuring requires 16k on Sinclair, TRS-

80, and TRS-80 Color. They require 8k on OSI
and 13kon VIC-20. Sinclair requires extended

BASIC. Now available for TI99.

PYRAMID by Rodger Olsen - This is one of
our toughest Adventures. Average time
through the Pyramid is 50 to 70 hours. The
old boys who built this Pyramid did not mean

for it to be ransacked by people like you.

Authors note to players - This is a very

entertaining and very tough adventure. I left
clues everywhere but came up with some in-
genous problems. This one has captivated
people so much that I get calls daily from as
far away as New Zealand and France from

bleary eyed people who are stuck in the
Pyramid and desperate for more clues.

MARS by Rodger Olsen — Your ship crashed-

on the Red Planet and you have to get home.

You will have to explore a Martian city, repair
your ship and deal with possibly hostile aliens

to get home again.

Authors note to players — This is highly
recommended as a first adventure. It is in no

way simple —playing time normally runs from

30 to 50 hours — but it is constructed in a
more "open" manner to let you try out ad

venturing and get used to the game before

you hit the really tough problems.

ADVENTURE WRITING/DEATHSHIP by

Rodger Olsen — This is a data sheet showing

how we do it. It is about 14 pages of detailed

instructions how to write your own adven

tures. It contains the entire textof Deathship.

Data sheet - $3.95. NOTE: Owners of TI99,

TRS-80, TRS-80 Color, and Vic 20 computers

can also get Deathship on tape for an addi

tional $5.00.

Dealers —We have the best deal going for you.

Good discounts, exchange programs, and fac
tory support. Send for Dealer Information.

Authors —Aardvark pays the highest commis

sions in the industry and gives programs the

widest possible advertising coverage. Send a

Self Addressed Stamped Envelope for our

Authors Information Package.

TREK ADVENTURE by Bob Retelle - This

one takes place aboard a familiar starship and

is a must *or trekkies. The problem is a famil

iar one - The ship is in a "decaying orbit"

(the Captain never could learn to park!) and

the engines are out (You would think that in

all those years, they would have learned to

build some that didn't die once a week). Your

options are to start the engine, save the ship,

get off the ship, or die. Good Luck.

Authors note to players - I wrote this one

with a concordance in hand. It is very accurate

— and a lot of fun. It was nice to wander

around the ship instead of watching it on T.V.

DE RELICT by Rodger Olsen and Bob Ander

son — For Wealth and- Glory, you have to ran

sack a thousand year old space ship. You'll

have to learn to speak their language and

operate the machinery they left behind. The

hardest problem of all is tojive through it.

Authors note to players — This adventure

is the new winner in the "Toughest Adventure

at Aardvark Sweepstakes". Our most difficult

problem in writing the adventure was to keep

it logical and realistic. There are no irrational

traps and sudden senseless deaths in Derelict.

This ship was designed to be perfectly safe for

its' builders. It just happens to be deadly to

alien invaders like you.

Dungeons of Death — Just for the 16k TRS-

80 COLOR, this is the first D&D type game

good enough to qualify at Aardvark. This is

serious D&D that allows 1 to 6 players to go

on a Dragon Hunting, Monster Killing, Dun

geon Exploring Quest. Played on an on-screen

map, you get a choice of race and character

(Human, Dwarf, Soldier, Wizard, etc.), a

chance to grow from game to game, and a 15

page manual. At the normal price for an Ad

venture ($14.95 tape, $19.95 disk), this is a

giveaway.

QUEST by Bob Retelle and Rodger Olsen -

THIS IS DIFFERENT FROM ALL THE

OTHER GAMES OF ADVENTURE!!!! It is

played on a computer generated map of

Alesia. You lead a small band of adventurers

on a mission to conquer the Citadel of Moor-

lock. You have to build an army and then arm

and feed them by combat, bargaining, explora

tion of ruins and temples, and outright ban

ditry. The game takes 2 to 5 hours to play

and is different each time. The TRS-80 Color

version has nice visual effects and sound. Not

available on OSI. This is the most popular

game we have ever published.

32K TRS 80 COLOR Version $24.95.

Adds a second level with dungeons and

more Questing.

PRICE AND AVAILABILITY:

All adventures are $14.95 on tape. Disk

versions are available on VIC/COMMODORE

and TRS-80 Color for $2.00 additional. $2.00

shipping charge on each order.

Please specify system on all orders

ALSO FROM AARDVARK - This is only a partial list of what we carry. We have a lot of other games (particularly for the

TRS-80 Color and OSI), business programs, blank tapes and disks and hardware. Send $1.00 for our complete catatog.

AARDVARK

2352 S. Commerce, Walled Lake, Ml 48088 / (313) 669-3110

Phone Orders Accepted 8:00 a.m. to 4:00 p.m. EST. Mon.-Fri.

TRS-80 COLOR TIMEX/SINCLAIR COMMODORE 64

92.00 shipping on each order

VIC-20
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AARDVARK - THE ADVENTURE PLACE 
TRS-SO COLOR COMMODORE 64 VIC-20 SINCLAIR/TIMEX TI99 

WE CARRY MORE THAN ADVENTURESI I 

MAXI·PROS WORD PROCESSING t'~'/'I 
The easiest to use word processor that I 

know of. Has all the features of a major word 
processor (right and left margin justification, 
page numbering, global and line editing, single, 
double, triple spacing, text centering, etc.) at 
a very cheap price because we wrote it in 
BASIC. Includes 40 page manual and learning 
guide. Easily modified to handle almost any 
printer combination . Available on disk or tape 
for V IC20, COMMODORE64. and TRS-80 
COLOR computer. Requires 13k RAM on 
Vic, 16k EXTENDED on TRS-BO COLOR. ~ 
$19.95 on tape $24 .95 on disk. ~€ 
GENERAL LEDGER - Complete bookkeep­
ing for a small business. Disk required . For 
Vic20 (13k), Commodore64, TRS-80 COLOR 
(16k EX TENDED J. $69.95 (Send $1 .00 lor 
manual before ordering.) 

, 
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LABYRINTH - 16K EXTENDED COLOR 
BASIC - With amazing 3D graphics, you fight 
your way through a maze facing real time 
mons ters. The graphics are real enough to 
cause claustrophobia. 
Similar game for Timex/Sinclair 16k - hunting 
treasure instead of monsters $14.95. 
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ADVENTURE WRITING / OEATHSHIP by 
Rodger Olsen - Th is is a data sheet showing 
how we do it. It is about 14 pages of detailed 
instructions how to write your own adven· 
tureS. lt contains the entiretextof Deathsh ip. 
Data sheet - S3 .95. NOT E: Owners of TI99 , 
TRS-SO, TRS-80 Color, and Vic 20 computers 
can also get Dea t hship on tape for an addi ­
tional $5.00. 

Dealers - We have the best deal going for you. 
Good discounts, exchange programs, and fac· 
tory support . Send for Dealer Information. 
Authors - Aardvark pays the highest commis­
sions in the industry and gives programs the 
widest possible advertising cove rage. Send a 
Self Addressed Stamped Envelope for our 
Authors Information Package. 

ADVENTURES - Adventures are a unique 
form of computer game. They let you spend 
30 to 70 hours exploring and conquering a 
world you havc never seen before . There is 
little or no luck in Adventuring. The rewards 
are for creative thinking, courage, and wise 
gambling - no t fast reflexes. 

In Adventuring, the compute r speaks and 
listens to plain English. No prior knowledge 
of computers, special controls, o r games is reo 
quirc'd so everyone enjoys them - even people 
who do not like computers. 

Except for Guest, itself unique among Ad­
venture games, Adventures are non-graphic. 
Adventures are more like a novel than a comic 
book or arcade game. It is like reading a par­
t icular exci t ing book where you are the main 
character. 

All of the Adventures in this ad are in Basic. 
They are full featured, fully plotted adve ntures 
that will take a minimum of thirty hours (in 
several sittin!,JSJ to play . 

AdventUring requires 16k on Sinclair, TAS­
SO, and TRS-80 Color. They require 8k on OS I 
and 13k on V IC-20. Sinclair requ ires extended 
BAS IC. Now avai labl e for T199. 

TRE K ADVENTURE by Bob Rete lle - Th is 
one takes place aboard a fami liar starship and 
is a must for trekkies. The problem is a famil ­
iar one - The ship is in a "decaying orbit" 
(the CaPtain never could learn to park 11 and 
the engines arc o ut (You would think that in 
all those years, they would have learned to 
build some that didn't die once a week). Your 
options are to start the engine, save the ship, 
get off the ship, or d ie. Good Luck. 

Authors note to playe rs - I wrote th is one 
with a concordance in hand. It is very accurate 
- and a lot of fun. It was n ice to wander 
around the ship insteaa of watching it on T.V . 

DERE LICT by Rodger Olsen and Bob Ander­
son - Fo r Wealth and Glory, you have to ran­
sack a thousand year old space ship. You'll 
have to learn to speak their language and 
operate the machinery they left beh ind . The 
hardest problem of all is to Jive through it. 

Authors note to players - This adventure 
is the new wi nn er in th e "Toughest Adventure 
a t Aardvark Sweepstakes". Our most d ifficult 
problem in writing the adventure was to keep 
it logical and realistic. There are no irrational 
traps and sudden senseless deaths in Derelict. 
This sh ip was designed to be perfectly safe for 
i ts' builders. It just happens to be deadly to 
alien invaders like you . 

Dungeons of Death - Just for the 16k TRS-
80 COLOA, this is the first D&D tYpe game 
good enough to qualify at Aardvark. This is 
serious D&D that al lows 1 to 6 players to go 
on a Dragon Hunt ing, Monster Killing, Dun­
geon Exploring Guest. Played on an on-sc reen 
map, you get a choice of race and character 
(Human, Dwarf, Soldier, Wizard, etc.) , a 
chance to grow from game to game, and a 15 
page manual. At the normal price for an Ad­
venture ($14.95 tape, $19.95 disk), th is is a 
giveaway. 

Please specify system on all orders 

PYRAMID by Rod ge r Olsen - Thi s is one of 
our toughest Adventu res. Average time 
through the Pyramid is 50 to 70 hours. The 
o ld boys who built this Pyramid did not mean 
for it to be ransacked by people like you. 

Authors note to players - This is a very 
entertaining and very tough adventure. I left 
clues everywhere but came up with some in ­
genous problems. This one has captivated 
people so much that I get calls dail y from as 
far away as New Zealand and France from 
blea ry eyed people who are stuck in the 
Pyram id and desperate for m ore clues. 

MARS by Rodger Ol sen - You r ship crashed · 
on the Red Planet and you have to get home. 
You will have to explore a Martian city, repair 
you r ship and deal with possibly hosti le aliens 
to get home again. 

Authors note to players - This is highly 
recommended as a first adllenture. It is in no 
way simple - playing time normally runs from 
30 to 50 hours - but it is constructed in a 
more "open" manner to let you tryout ad· 
venturing and get used to the game before 
you hit the really tough problems. 

GUEST by Bob Retelle and Rodger Olsen -
THIS IS DIFFERENT FROM ALL TH E 
OTHER GAMES OF ADVENTURE!!!! It is 
p layed on a computer generated m ap of 
Alesia . You lead a small band of adllenturers 
on a mission to conquer the Citade l of Moor· 
lock. You have to build an army and th en arm 
and feed them by combat , bargain ing, explora­
tion of ruins and temples, and outright ban­
ditry . The game takes 2 to 5 hours to play 
and is different each time. The TRS-80 Color 
version has nice visual effects and sound. Not 
available on OSI. Th is is the most popular 
game we have ever published. 

32K TRS 80 CO LO R Version $24.95. 
Adds a second level with dungeons and 

more Questing. 

PR ICE AND AVAILABILITY, 
All adllentures are $ 14.95 on tape. Disk 

versions are available on V IC/COMMODORE 
and TRS·SO Color for $2.00 additional. $2.00 
shipping charge on each order. 

ALSO FROM AARDVARK - This is only a partial list of what we carry_ We have a lot of other games (particul arly for the 
TRS-80 Color and OSI I, business programs, blank tapes and disks an d hardware . Send $1 ,00 for our complete catalog. 

~ AARDVARK II; 
\~ 2352 S. Commerce, Walled Lake, MI4S0SS / (313) 669-3110 tIt-' 
~.~ Phone Orders Accepted 8:00 a.m. to 4:00 p.m. EST. Mon.-Fri. . 

TRS-SO COLOR TIMEX/SINCLAIR COMMODORE 64 VIC-20 
$2.00 shipping on each order 
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screen displays. When the pro

gram is loaded and run, a menu

appears:

CReate a File

ADd a Record

DElete a Record

CHange a Record

BRowse thru the File

SEarch the File

PRint the File

EXit the File

Entering the first two char

acters executes the desired func

tion. The first time you run the

program, the only valid options

will be to CReate a File or EXit

the File. A data base description

file is required to perform the

other options.

One word of caution: It is

imperative that you always exit

the program with the EXit op

tion. This procedure closes and

updates all file records. Failure

to do so can result in all newly

entered data being erased.

To create a file format, enter

the CReate option. You will be

queried on the number of fields

per record. Any number up to

nine may be selected. You will

then be prompted to name each

field.

My prospect file required

seven fields:

Field

Field

Field

Field

Field

Field

Field

#1

#2

#3

#4

#5

#6

#7

Name

Address

Phone

Sex

Age

Rating

Comments

The Disk Data Manager per

mits me to add new prospects,

delete a record when it is no

longer needed, or change a re

cord when new information is

obtained. It's efficient. At any

time, I can browse through my

prospects or even search for a

particular record. If I wish, I can

print out a complete listing of

the desired information in any

category.

The PRint option offers sev

eral functions. You may print

your entire file in record number

sequence, or you may specify a

field to sort on. If you select a

field to sort on, you will be asked
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to specify the low and high

limits. For instance, in the above

prospect file, if you elected to

sort on field #5, you could elect

a low of 35 and a high of 50. The

report would then be printed

listing only persons in the file

between 35 and 50 years of age.

Commodore 64 Version

When I recently traded in my

VIC for a Commodore 64,1 or

dered the 64 Data Manager, a

somewhat more elaborate ver

sion of the same program.

The menu is the same. The

add, delete, and change options

are still basically the same, but

the browse function permits you

to examine the next record for

ward or backward.

The SEarch and PRint op

tions offer some very useful

changes. Instead of the sort by

low and high parameters, you

may now become more specific

by entering selection criteria.

The message line will prompt:

"field# (eq, ne, gt, It, ge, le)

Argument." You may select one

of the two-character equivalency

parameters. They stand for

equal, not equal, greater than,

less than, greater than equal to,

and less than equal to. Argument

stands for the value you wish

the field compared against. An

example might illustrate this

concept best:

Field #

1

2

3

4

Field ID

Name

Age

Sex

Salary

We wish to select persons

over 30 years old who are male

and earn $20,000 or less. We

would then enter the following

criteria:

2gt30

3eqmale

41e20000

Disk Data Manager is quite a

flexible, valuable tool.

Disk Data Manager

MicroSpec, Ltd.

2905 Ports O'Call Court

Piano, TX 75075

S59.95 €

Ghost

Encounters

For Atari

Ghost Encounters, by J. V. Soft

ware, is a realtime graphic ad

venture game. It requires an

Atari 400 or 800, at least 16K of

memory, and one joystick. Ghost

Encounters is available on diskette

and cassette.

You begin your quest in a

base room which contains the

doors leading to each additional

room {for that particular level).

As you complete each task, or

exit a room for whatever reason,

you are returned to the base

room from which you can decide

your next challenge. Upon en

tering a room which contains a

treasure, you hear four bell

tones. What you must do is tag

the prize and exit the room with

out being destroyed.

Agile Monsters

You can be destroyed in a couple

of ways - by monsters or by the

timer. Several different monsters

will hunt you. Being touched by

one of them will cost you one life,

and you are promptly returned

to the base room for whatever

level you are playing. The various

monsters seem to be much more

agile than you (the ghost). You

can move north, south, east,

west and four diagonal direc

tions, but you are limited - you

can't move through walls.

The enemy can go through

walls and in most cases moves

The ghost begins its treasure hunt hi

Ghost Encounters.

sc reen di splays. When the pro­
gram is loaded and run, a menu 
appears: 

CReate a Fi le 
ADd a Record 
DElete a Record 
CHange a Record 
BRowse thru the File 
SEarch the File 
PRint the File 
EXit the File 

Entering the first two char­
acte rs executes the desired func­
tion. The first time you run the 
program, the only valid options 
will be to CReate a Fi le or EXit 
the File. A data base description 
fil e is required to perform the 
other options. 

One wo rd o f caution: It is 
imperative tha t yo u always exit 
the program wi th the EXit op­
tion . Th is procedure closes and 
updates all fil e records. Failure 
to do so can result in all newly 
entered data being erased. 

To create a fil e format, ente r 
the CReate option . You will be 
queried on the number of fie lds 
per record. Any number up to 
nine may be se lected . You will 
then be prom pted to name each 
field . 

My prospect fil e required 
seven fi elds: 

Field # 1 Name 
Field # 2 Address 
Field #3 Phone 
Field # 4 Sex 
Field # 5 Age 
Field # 6 Rating 
Field # 7 Comments 

The Disk Data Manager per­
mits me to add new prospects, 
delete a record when it is no 
longe r needed , or change a re­
cord w hen new in fornlation is 
obta ined . It's e ffi cient. At any 
time, I can browse through my 
prospects or even search for a 
parti cular record . If I wish, I can 
prin t ou t a complete lis ting of 
the desired information in any 
ca tegory. 

The PRint option offers sev­
era l functi ons. You may print 
yo ur entire fil e in record number 
sequence, or you may specify a 
fie ld to sort on. If you select a 
fi eld to so rt on, you will be asked 
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to specify the low and high 
limits. For instance, in the above 
prospect fil e, if you e lected to 
sort on field #5, you could elect 
a low of 35 and a high of 50. The 
report would then be printed 
li sting only persons in the fil e 
be tween 35 and 50 yea rs of age . 

Commodore 64 Version 
When I recently traded in my 
VIC fo r a Commodore 64, l or­
dered the 64 Data Mallager, a 
somewhat more elaborate ver­
sion of the same program. 

The menu is the same. The 
add , delete, and change options 
a re still basica lly the same, but 
the browse function permits you 
to examine the nex t record for­
ward or backward . 

The SEarch and PRint op­
tions offe r some very useful 
changes. Instead of the sort by 
low and high paramete rs, you 
may now become more specific 
by entering selection criteria . 
The message line will prompt: 
"field# (eq, ne, gt, It, ge, Ie) 
Argument." You may select one 
o f the two-character equi valency 
parameters . They stand for 
equa l, not equa l, g rea ter than, 
less than, grea ter than equal to, 
and less than equa l to. Argument 
stands for the va lue yo u wish 
the fi eld compared against. An 
example might illustrate this 
concept bes t: 

Field # Fie ld lD 
1 Name 
2 Age 
3 Sex 
4 Salary 

We wish to selec t persons 
over 30 yea rs old who a re male 
and earn $20,000 or less. We 
would then enter the fo ll owing 
cri teria: 

2gt30 
3eqmale 
41e20000 

Disk Data Ma llager is quite a 
fl exible, va luable tool. 
Dis k Da ta Ma nager 
MicroSpec, Ltrl. 
2905 Porls O'Call COllrl 
Pia 110, TX 75075 
$59.95 

Ghost 
Encounters 
For Ata ri Tina Halcomb 

Ghost EI1COlillters, by J. V. Soft­
wa re, is a rea ltime graphic ad­
venture ga me. It requires an 
Ata ri 400 or 800, a t least '16K of 
memo ry, and o ne joys tick. Ghost 
Encoullters is available on diskette 
and casse tte . 

Yo u begin yo ur quest in a 
base room which contains the 
doors leading to each add itional 
room (for that pa rticular level). 
As you complete each tas k, or 
exit a rOOll1 for w hatever reason, 
you are re turned to the base 
room from which yo u ca n decide 
your next challenge. Upon en­
tering a room w hich contains a 
treasure, you hea r fo ur bell 
tones. Wha t you mus t do is tag 
the prize and ex it the room with­
out being destroyed. 

Agile Monsters 
You ca n be des troyed in a couple 
of ways - by monste rs or by the 
timer. Severa l di ffe rent mons ters 
will hunt you. Being touched by 
one of them will cost you one li fe, 
and you a re prom ptly returned 
to the base room fo r w hatever 
level you are play ing. The various 
monste rs seem to be much more 
agile than yo u (the ghos t). Yo u 
can move north , south , east, 
west and four diagonal direc­
tions, but you are limited - you 
can' t move through wa ll s . 

The enemy call go through 
wa ll s and in J11 0St cases moves 

The ghost begins its treaSlIre hlillt ill 
Ghost Encounters. 



VIC 20

40-80 COLUMN BOARD

59900
only

Now you can get 40 or 80 Columns on your T.V. or monitor at one time! No more

running out of line space for programming and making columns. Just plug in this

board and you immediately convert your VIC-20 computer to 40 or 80 columns!

PLUS, you get a Word Processor, Mail Merge program, Electronic Spreadsheet (like

VISICALC) and Terminal Emulator! These PLUS programs require only 8K RAM

memory and comes in an attractive plastic case with instructions.List$149 Sale$99

"15 DAY FREE TRIAL"

We have the lowest VIC-20 price*

We have over 500 programs

Visa - Mastercharge - C.O.D.

We love our customers!

I
(WE LOVE OUH CUSTOMERS)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

MAKE YOUR VIC-20

COMPUTER TALK

when you plug in our

ONLY

$7900

VOICE SYNTHESIZER
You can program an unlimited number of words and sentences and even adjust volume and pitch.

You can make: • Adventure games that talk • Real sound action games

This voice synthesizer is VOTRAX based and has features equivalent to other models costing over

$370.00. To make programming even easier, our unique voice editor will help you create words and

sentences with easy to read, easy to use symbols. The data from the voice editor can then be easily

transferred to youF own programs to make customized talkies.

* FREE — Your choice of $19.95 4" Speaker and Cabinet or $14.95 Voice Editor if you order
before June 15, 1983!

"15 DAY FREE TRIAL"

• We have the lowest VIC-20 prices

• We have over 500 programs CMTCDDDI7CC / v
tN Cnrn Zth (wELOVEOUHCUSTOMERS)

• Visa - Mastercharge - C.O.D. ■"'" ' l-iir ■"*-*-%»
, „, . # , BOX 550, BARRINGTON, ILLINOIS 60010
• We love our customers! Phone 312/382-5244 to order

40·80 COLUMN BOARD 
G only $9900 e 

Now you can get 40 or 80 Columns on your T.V. or monitor at one time l No more 
running out of line space for programming and making columns. Just plug in this 
board and you immed iatel y conve rt your VIC·20 computer to 40 or 80 columns! 
PLUS, you get a W ord Processor, Mail Merge program, Elec tron ic Spreadsheet (like 
VISICALC) and Terminal Emulator l The se PLUS programs require only 8K RAM 
memory and comes in an attractive plast ic case with instructions. List$149 Sale $99 

"15 DAY FREE TRIAL " 

• We heve the loweet VlC-20 price. 

• We have over 500 programs 

• Vi •• - M •• tercharge - C.O.D. 

PROTECTO 
ENTER PRIZES (WHOVEOUACUSTO"'AS ) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 

MAKE YOUR VlC-20 
COMPUTER TALK ONLY 

*$7900 when you plug in our 

VOICE SYNTHESIZER 
You can program an unlimited number of words and sentences and even adjust volume and pitch. 
You can make: • Adventure games that talk • Real sound action games 
This voice syntheSizer Is VOTRAX based and has features equivalent to other models costing over 
$370.00. To make programming even easier, our unique voice editor will help you create words and 
sentences with easy to read. easy to use symbols . The data from the voice editor can then be easily 
transferred to YOUf own programs to make customized talkies . 

* FREE - Your choice of $19.95 4' Speaker and Cabinet or $14.95 Voice Edi tor if you order 
before June 15, 1983! 

"15 DAY FREE TRIAL" 

• We have the lowest VlC-20 prices 

• We have over 500 programs 

• Visa - Mastercharge - C_O.D. 

PROTECTO 
ENTERPRIZES (W£LOYEOUACUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



Get Omni quality
for as little as $L99,.♦

even if all
10 pack

ARCHIVE
152 Boston Turnpike

Shrewsbury, MA 01545

(800) 343-0314;

In Mass:

(617) 756-2960

you want is a
Call toll-free for great savings on Omni s complete-
line of 5I/4" and 8" premium disks. Each is

certified error-free at a minimum of twice the

error threshold of your system. Each is rated for

more than 12 million passes without disk-related

errors or significant wear. And each is precision

fabricated to exceed all ANSI specifications with
such standard features as reinforced hub rings and

Twee sleeves. Get next day shipment

and an unconditional, no hassle

money-back guarantee.

Call toll free
(800) 343-0314
In Mass: (617) 756-2960
Call if you're not sure which disk is compatible with your"
system. Call for prices on % tpi and special formats. We offer an

unconditional money-back warranty. We're here to help.

Be sure to indicate system/drive name and model # below.

ow,

e line

Haad5W

ks, including

land

ial format

5!/4' disks
Cost per

10 pack Quantity

$19.90 ____

S23.9O

side/single density

Single side/double density

Double side/single density

Double side/double density $37.50

Flip/Floppy reversible $39.90

Plastic library case $ 2.99
(in lieu ofsoft storage box)

Shipping and handling
(52.00 first li11 aclc,40( additional 10 pocks. Continental U.S. only.)

5% sales tax (Mass only)

DCheck DCOD □MasterCard DviSA

8" disks
Cost per

10 pack Quantity

S24.90

$31.90 .

$34.90

$37.50

S39.90 .

$ 3.49

Total

Cost

Total

Card /. .Exp._

System/drive model /.

Tel. _____

Name _

Address

much faster than the ghost.

Dodging these creatures can be

very risky. You can run from

them, or you can shoot at them.

If you area real marksman you

can do both, but you had better

be quick. In order to shoot at an

object, you must move in the di

rection of that object, because the

bullets are aimed in the direction

you were moving immediately

prior to releasing the fire button,

so, to shoot at something that

is chasing you, you must stop

running and fire before your

enemy closes in on you.

Puzzles

Not all rooms have monsters in

them. In some, you must solve a

puzzle to gain passage to your

prize. The ghost can transform

into eight different shapes which

assist in solving the puzzles.

No matter what your op

position in each room, you must

beat the timer. The countdown

rate is different from room to

room. Each time the timer counts

to zero, you lose one life. You

may restore the timer any time

by passing through a door.

Treasure Hunt

The object of the game is to col

lect as many prizes as you can

before you lose your ten lives.

Once you capture all the prizes

for any level, you are automati

cally promoted to the next level,

and the game continues. The

faster you capture the prizes, the

better your score will be.

The game responds a bit

slowly to the constantly changing

joystick position. Also a feature

which would allow the game to

be saved would be resumed at

another time would be nice.

This game has qualities

that are similar to those of the

arcade games and other charac

teristics in common with adven

ture games. All in all, it's very

entertaining.

Ghost Encounters

/. V. Software, Inc.

3090 Mark Avenue

Santa Clara, CA 95051

$29.95 ©

Get Omni quality 
for as little as $1.99 ... 
even if all you want is a 
10 pack Call roll-free for great savings on Omni's complete 

• line of 5'/.! " and 8" premium disks. Each is 
certified error-free at a mi nimum of twice the 
error threshold of your system. Each is rated for 
more than 12 million passes wi thout disk-related 

ARCHIVE 
errors or significant wear. And each is precision 
fabricated ro exceed all ANSI specifications with 
such standard features as reinforced hub rings and 

152 Boston Turnpike 
Shrewsbury, MA 01545 
(800) 343-0314; 

~~ __ Tyvec sleeves. Get next day shipment 
and an unconditional, no hassle 

money-back guarantee. 
In Mass: 
(617) 756-2960 

Call toll free 
(800) 343·0314 
In Mass: (617) 756.2960 
Call if you're not sure which disk is compatible with your 
system. Call for prices on 96 tpi and special formats. We offer an 
unconditional money-back warranty. We're here to help. 

line 
andSW' 

including 
and 

fonnat 

Be sure to indicate system/drive name and model # below. 
5 '!.! " disks 8 " disks 

COSt per Cost per 
10 pack Quantity 10 pack Quantit y 

Single ~ i dt'/li ingic densit y S 19.90 

Single ~ide/doublc density S23.90 

Double 5 idl:/~in&l c dcn~i (y 

DtJUble side/double dcnsin' $37.50 

Flip/Flopp\' rcwrsible $39.90 

Pl3!'tic librarv C3(C S 2.99 
lin lieu of ~fl ' lorJgc ho,,) 

Shipping :md handling 
(S~_OO fiN 10 1'.1 .. L. "0,' additional 10 racb. Conli~nl 31 U.S. only.) 

S~ ~11C5 I.1X (M3!1~ only) 

o Check 0 COD 0 ~er C"d 0 VISA 

S24.90 

531.90 

534.90 

537.50 

S39.90 

S 3.49 

Total 

Total 
Cost 

:; 

$ 

:; 

$ 

S 

$ 

$ 

:; 

:; 

CarJ/ _ _ _____ Exp. ___ Naml' ____ . ________ _ _ 

Sysll'm/drivt modi! l / _______ Addr~ ____________ _ 

Te!. __ =-:=======:....::====:::;;::;;-==-::::::::=_--'C"'.6 

much fa s te r th a n th e g hos t. 
Dod ging these crea tures can be 
very ri s ky. You can rur fro m 
the m , or you ca n shoot a t the m. 
If you are a rea l marksman you 
ca n d o both , b u t you had be tte r 
be qu ick. In o rde r to shoot a t an 
object, you mus t move in th e di­
rection of tha t object, because the 
bu lle ts a re a imed in the directio n 
you we re moving immed iately 
prio r to re leasing th e fire button. 
so, to s hoot at som e thing that 
is chas ing you , you mus t s top 
running and fire be fore yo ur 
e ne m y closes in o n you . 

Puzzles 
Not a ll room s ha ve mons te rs in 
the m . In som e, you mus t so lve a 
puzzle to ga in passage to your 
prize. The g host ca n transfo rm 
into e ig ht d iife re n t sha pes w hich 
ass is t in solving the puzzles. 

No m a tte r what your o p­
pos itio n in each room , yo u mus t 
beat the tim er. The countdow n 
rate is diffe rent from room to 
room. Each time the tim e r coun ts 
to zero, you lose o ne life. Yo u 
may res tore the time r a ny tim e 
by passing th rou g h a doo r. 

Treasure Hunt 
The object of the ga m e is to col­
lect as many pri zes as you ca n 
before you lose your te n li ves. 
Once you ca p ture a ll th e prizes 
fo r a ny leve l, yo u a re automa ti­
cally promoted to the nex t level, 
and th e ga me continues. The 
fa s te r yo u captu re th e pri zes, the 
be tte r your score wi ll be. 

The game respo nds a bit 
s lowly to th e co ns tan tly ch a ng ing 
joystick positio n . Also a feature 
w hi ch would a ll ow th e ga me to 
be saved wou ld be resumed a t 
another time wou ld be n ice. 

This ga me has qualities 
that a re s imi la r to those of th e 
arcade ga m es and othe r ch a rac­
teristics in com mon with adven­
ture games. All in a ll, it' s very 
ente rta ining. 

Ghost Encounters 
/. V. Software, illc. 
3090 Mark Ave'lI,e 
Sallta Clara, CA 95051 
$29.95 



EASTCOAST SOFTWARE

infhtlitni-finhtinu pii<cs.

SOFTWARE ust sale
6502 Dlietwmblsr 24KD $14.95 S10.75
Al! Beba & Forty Thiev«t 32KD 32.95 22.80
Alien Ambuih b 29.95 20.70
Alsin Swarm 16KC. . 29.95 20.95
Alpha Shield R 34.95 24.60
Anil-Sub Patrol D 29.95 20.70
Anti-Sub Patrol C 19.95 13 75
Apple PanlcC/D 29.95 20.70
Atari Baiic BKR 59.95 46.40
Atari Home Inventory D 24.95 18.0a
Atari Houwhold Finance D 39.95 30 15
AtarlWrlterR 79,95 62 00
Attack At EP-CVG-4 D 32.95 24 90
Attack Ai EP-CYG-4 C 29 95 20 93
AvBlanch«C/D 22.95 17.75
Banditi48KD 34.9a 24.15
Baseball 16KC 29.95 20.95
BajicAf 32KD 80.00 60.00
Basic Compiler 32KD 99.95 70.00
Bst-.1« For Normandy C/D 39.95 28.90
Battle of Shiloh C/D 39.95 28.90
Bookkeepet 48KD 149.95 116.25
Candy Factory D 29.95 20.70
Canyon ClImWc/D 29.95 20.95
Cajlle WoHemteln D 29.95 20.95
Cenliped.SKR 44.95 34.75
CheuiSKD 69.95 49.50
Chopllftir WKD 34.95 24.10
Claim Jumper C/D 34.95 24.15
Claim Jumper R 44.95 31.15
Clowns & Baboons C/D 29.95 20.95
Commbat24KD 24.95 17 90
Communicator Kit R 279.95 235.00
Compu-Math/Fractlons 32KC 29.95 Z0.70
Compu-MartvD«csmah32KC 29.95 20 70
CompuReac 48KD 29.95 20 70
Controller 32KD 30.00 20.70
Conversational French 16KC 59 95 46.40
Cosmic Balance 4SKD 39 95 2S.90
Crossfire C/D 29.95 20.70
Crossfire 8KR 44 95 31.10
Cruth. Crumble & Chomp C/D 29.95 20.70
Danger in Dnndisli C/D 19.95 13 75
Data Perfect 32KD 99 95 70.30
Datasm 65 2 0 48KD 99.95 70.00
Davld"sMidnightMag.c4SKD 34.95 24 15
Deadline 32KD 49.95 34.50
DeadlyDuckR 34.95 24 55
Defender R 44.95 34.75
Delta Drawing D 59.95 43.05
Deluxe Invaders 16KR .39.95 27.60
Dig Dug R 44.95 34.75
Disk Manager 32KD 29.95 20.95
Diskey 32KD 49.95 35.50
Dneiper River Line 40KD 30.00 20.95
DogDmeC/D 22.95 17 75
DrelbsR -4495 31.10

DrelbsC 34.95 24.20
Eastern From C/D 29.95 23.25
Edit 6502 32KR 199.95 145.00

Empire of the Overmind C/D 35.00 24.20
EPYX3-PackD .49 95 34.50
ET Home Phone R 49.95 38.75

Face Maker D 34.95 24.75
Family Finance D 49.95 38.75

Fantastic Voyage R 34.95 24.60
Fasi EHdyR 34.95 24.5D

File It 2 System 24KD 49.95 35.50

Fife Manner S00 + 40KD 99 95 69.00
Flip Out D 29.95 20.95

Fort Apocalypse C/D 34.95 24 75

Fort Apocalypse R 44.95 31.10

FroggerC/D 34.95 24.10

GalaxanR . .44.95 34.75

GFS Sorceress 40KD 35 00 24 20

GFS Sorceress 48KC 30.00 20.70
Gorf 16KD 39 95 27 60

Gorfl6KR. 44 95 30.80

Home Accountant D 74.95 48.05

Home Filing Manager 32KD 49 95 38.75

Home Financial Management C ... - 29 95 23 00

Home Manager Kit D 79 95 62.00

SOFTWARE list sale
Invitation to Programming 18KC . S24 95 S19 25
Inflation io Programming 2 8KC . . 29 95 23 15
inuliatlonioProgiammlngSaKC .. . 29.95 23.15
It-l.-BalioonC/D. 34.95 24 75
Jawbtuktr C/D 29.95 20.70
Jerry Whites Music Lesioni C/D . . .299a 20.95
Joutr.ey:o!hePlanetiC/D 29.95 20 70
Jumbo Jei Pilot R 49.95 38.30
K-DOS32KD 89.95 62 75
K-RAZY AntlksSKR 49.95 3d 50
K-RAZYKrinersBKR 49.95 35.50
K-RAZY Shootout 8KR 49.95 3a.50
K-Star Petrol 8KR «.95 35.50
Key. of Acheron C/D 19.95 13.75
KindetcompD 34.95 25 45
UMrMwC »■» 20.70
Letter Perfect 24KD 149.95 103 60
Lunar UeperD 29.95 20.70
M.A.S.H.fc 39.95 27.60
Mail Merge/Utility 16KD 29.95 20.70
Master Type 32Kb 39.95 27.60
Microsoft Basic 32KD 89.95 70.00
Midway Campaign 32KC 16.00 11 SO
Miner 2O49er 16KR 49.95 35.50
Moon Base 10 C/D 29 95 20.95
Morloc'sTowsrC/D 19.95 13.75
Nautilus C/D . 34.95 24.15
Outlaw/HouviuerC/D 22.95 17 7s
PacManBKR 44.95 34 75
Pacific Coasl Highway C/D 29.95 20.95
PmballD ... 29-95 20.95
Pooll 548KD 34.95 24.10
Pool 40016KR. . 39 95 28.90
P,eparationfortheSAT16KC . 12500 90.00
P«pPie32KD 29 95 20.70
PtePpiel6KC 19.95 13.75
Preschool 1Q Builder 24KD 23.95 17 00
Preschool 1Q Builder 16KC 16.95 12 00
Programmer Kit 8KR 69.95 57 85
Protector II C/D 34 95 24 15
Protector II R 44 95 31 la
OS ReversiD 29.95 20 70
Rear Guard 24KD 24.95 17.25
Rear Guard 16KC 19.95 13.75
Rescue aiRigel C/D 29 95 20 70
S.A.M.8KD 59-95 41.45
Sea Dragon D 34 95 24 15
SeaFox48KD . 29.95 20.95
Serpentine C/D 34.95 24 15
ShamusC/D 34.95 24 10
Shamus R 44.95 31 15
SlimeC'D 34.95 24 15
SlimeR 4495 31.15
Snake Byte 48KD 29.95 20 70
Snooper Troops *1D 44.95 33-00
Snooper Troops -2 D 44.95 33.00
Space Invaders BKR 34.95 28 45
Spell Wi/aid48KD 79 95 60 00
Squish'Em R 39.95 27 60
Star Raiders 8KR 44.95 34.75
SlarWamorC/D 39.95 27 60
Siarcrc«32KD 39.95 27 60
Slory Machine D 34.95 24.75
Submarine Commander R 49.95 38.30
Tankuc*32KD 29.00 20.00
Temple of Apshai C/D 39.95 27.60
Te.t Wizard 32KD 99.95 70.00
Threshold 40KD 39.95 27 55
TigerslniheSnowC/D 39.95 28 90

Ultima tHSKD 59.95 4140
Ulysses & The Golden Fleoce40KD 34.95 24 10
Upper Reaches of Apshai C/D 19.95 13.75

VC40KD 25.00 17 90
Visicalc (Special Price) 32KD 250.00 172.00
WayOui48KD 39.95 27.55

WuardolWorl6KD 39.95 27 60
WaardolWor 16KR 44.95 31 00

ZaxnonD 39.95 27.60
ZaxxonC 39.95 28 90

Zork 13ZKD 39.95 27.60
Zorkl!32KD 39.95 27.60

Zork 111 32KD 39.95 27.60

ATARV

SOFTWARE

HARDWARE ust sale
12'JoystlckExienslonCord S9.95 S7 75
Amdek 12" Green Monitor 179.00 148.75
Amd«kColor 1 Mnti 399.00 336.25
Atari 16K RAM Module 99.95 86.25
At«ri Cart Flip-N-Flh 29.95 8-85
Alan Joysticks (Paii) 19.85 12.85
Atar: Joystick (Single) 9.95 6 45
Atari Paddles ".95 11.=0
B Key 400 Keyboard 119-95 99.00
Hayes Smartmodem 300 289.00 215.00
Intcc 16K RAM Card (400/8001 60 00 45.25
lntcc32K RAM Card {400/8001 90.00 65 35
lnt(c48K RAM Card (400) 115.00 86.70
LE Stick 39 95 29.15
Microtek 16K Memory Board 99 50 67 85
Microiek 32K Memory Board .. . .139.50 93.00

MPC 32K Memory Board 139.50 107.00
MPC BSRController 159.50 122.30
NEC 1201 12" Green Mr.tr 285.00 159.00
NEC 1212 Color Mm. 399.00 310 00
NEC 1260 12" Green Mntr 149.95 125.00
NEC 8023 Printer 645.00 475.00
Parallel Printer Cable 39.50 32 75
Percom Add-On Drive 439.00 376 50
PercomAT-88-Sl Drive 488.00 463.75
Percom First-Drive 699.00 597 60
Proper 2 1550-P Printer .. . 995 00 750 00
Prc.writcr8510APPnnier... . 595.00 500.00
Quickshot Joysticks 19.95 14. la
Sanyo 12" Green Mntr 260.00 198.75
Sanyo 13" Color Mntr 470.00 390.00
Sanyo 9" Green Mntr 200.00 155 00
Serial Modem Cable 39.50 28.50
Serial Printer Cable. .34.50 28.50
Swnalman Alari Modem MKII 99.00 81.50
SiarwrterFlOPrlnter 1895.00 1562 50
Ta*an 12" Amber Mnlr 179 00 136.95
Ta*an 12" Green Mntr 169.00 124 40
TGTrakBall 64.95 46.00
USI PI 2 12" Green Mntr 210.00 154.55
USIPI-312" Amber Mntr 249.00 162.00
USI PI-4 9" Amber Mntr 215.00 154.55
WICO Joystick 29.95 22.50
W1C0 Joystick Deluxe 39.95 27.50
WICORed BallJoystick 34 95 25.00
WICOTrackball 69.95 52 50

SUPPLIES UST SALE
Alan Disk Flip-N-Flle S29 95 S18 15
Dysan Disks 60.00 41.50
Elephant Disks(SS/SD) 34.00 21.90
Elephant Daks (SS/DD) 37.00 25.00
Epson MX-100 Ribbon 25.00 16.65
Epson MX-80 Ribbons (2) 28.00 12.55
Head Cleaning Kit 29 95 19.20
MaxellMDl Disks 51.90 30.00
NEC 8023 Ribbons (2) . 19.95 17.10
Printer Paper 20* Perl 32.20

(+ Shipping!

Sroilh Corona TP Film Ribbon 7.95 6.35

Starmiter Nylon Ribbon 5.75 4.65

Starwriter Film Ribbon 5.50 4.50

Trunk DiskStorage 29.95 21.50
Verbatim MD525 Disks 49.00 28.90

bUUKS

"Alan Basic Reference" Book
"Atari Basic" Book

"Atari Games & Recieation" Book

"Atari Pilot For Beginners' Book

"Atari Sounds & Graphics" Book
"Book of Atari Software-83" Book

"Kids and the Atari" Book

■"Technical User Notes" Book .
"The Atari Assembler" Book .

'Your Atan Compuler" Book

Key: ID) Dirt. (C) Owen*. IR1 Horn

Mun more lillet a in Unfair.- We afio i
Apple Software,

LIST

..S 10.95

. . 10.95

14.95

14.95

9.95
19.95

19.95

29.95

12.95
16.95

CM**

■ony a full line of

COMPUTER WC.

SALE

S8.50

8.50

11.50

11.50

8.25

12.80

15.90

23.75
9.95

13.00

EASTCOAST SOFTWARE

110 West Caracas Avenue

Hershey. PA 17033

MAIL YOUR OKIiKK OR CALL (717) 533-8125

[ master cnatge

Shipping 1% (S2.!il) min.J

C.O.I). Ad(i An Additional S2.50

Foreign FPO-APO Orders Wt- Ship

Air Mrtil...Add 7% (U..V Currency Onlv)

No Minimum Order

;Visa-Mast«rrard-C-.O.D:-Check

■Price. Suhjei t Tn Chrtiiyc
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SOF1WARE UST SALE SOF1WARE UST SAL£ HARDWARE UST SAL£ 
6502 D1uuemb!'r 24KO $14.95 SlO.7S Invllallol'llo PtOifemmlng 1 BKe ..... $24 .95 519.25 ~;~:t'l~ ~~~~~~~~rd .. 59.95 57.75 

t~!-~!~:~~ T~~Y .•. , .3.2.~~: : :: : : : 
.32.95 22.80 Inlll1 l l1on 10 Ploglammln~ 2 8Ke . , ... 29.95 23.15 .. ::: 179.00 148.75 
. 29.115 20.70 :~~~~~~~ ~~~~mln~ ~.~~~ ....• . 29.95 23.15 Amd.kCo]or IM ntJ .. .399.00 336.25 

Alltn S .... rm 16KC •. . 29.95 20.95 . 34.95 24.15 A'art 16K RAM Moduli 0 •• • ••••••••• 99.95 86.25 
Alpha Sh~. ld R •.. .34.95 24.60 Jn lb, .. JtIr CI O •.•• ••.•••. ••••• •• 29.95 20.10 Alart un FIIp·N·FU. ••. · . 29.95 18.85 
Anll·Sub Pallol 0 . . ....... 29.95 20.70 JlrlvWh!'i, Mu,k; LIUDru C/ O .. 29.95 20.95 A'ert Joystkkl lPalr) .... ..... III.M 12.85 
Anll-Sub P. :,01 C ... 19.95 13.75 Journl Y 10 'hi Planall C/ O .. 29.95 2070 Alar! Joysticll (Slngit) . . ••• 11.95 6.45 
Apple Panle CI O 29.95 20 .70 JymboJel Pltol R . .49.95 38.30 AI.11 Peddles ....... ..... 14.95 11.50 
AII I1 Bille BKR ...... ... ...... 59.95 ~ ... O K·OO532KO ... .. . 89.95 62.75 B Key 400 Kl!yboa.d . · . 119.95 99.00 
Alar! Homllnvlnlory 0 . .. 24 .95 18.05 K·RAZV Anulu 8KR ... . 49.95 35.50 HIYfl Smlt lmOOe m 300 .... . 289.00 21 5.00 
A!. 11 Hoy ... hold Fln. nc i 0 . . . . 39.95 30 .15 K·RAZV Krinl,.. SKR .. . ... .49.95 3550 Inlte 16K RAM Ca.d (400/ 800) . . 60.00 45.25 
Ala ri Wl1tlr R ....... . 79.95 62.00 K·RAZV Shoolout 8KR · . 49.95 3550 InllC 32K RAM Co.d (400/ 8ClO) • 90.00 65.35 
An. ck AI Ep·CYG·4 0 . · . 32.95 24 .90 K,Sler Palrol8KR .. · . 49.95 3550 Intee 48K RAM urd (400) . .: ll5.00 86.70 
Anlck AI EP·CYG·4 C . .. 29.95 20 .95 KIY' of Achllon C/ O .. · . 19.95 1375 LESUck ... . ... · . 39.95 29.15 
Av.l.nch, CI O . .. .. .. 22.95 17.75 Klnclleomp 0 .......... ........ .. 34.95 25.45 Mlaoc.k 16K M.m~·B';';.d ·:. ... 99.50 67.85 
BandHI 48KO . . ...... 34.95 24 .15 Lall. Mall C ... ...•.. . . . ....... 29.95 20.70 M!(.oclk 32K MlmOfy Board . 139.50 93.00 
BaH:beJl I6KC . . .. .. .. 29.95 20.95 L.nll P,rf,C! 24KO ... ..... ... 149 .95 103.60 ~~~ ~!~,~~~r.c. :. . .. 139.50 107.00 
Bal le A ... 32i<O ..... . . . . . . 80.00 60.00 ~~A~S~H~f:~~.: .. .. 29.95 20.70 · . 159.50 122.30 
Belle Com pi", 32KD .... . .... . . 99.95 70.00 . 39.95 27.60 NEC 120112"Grun Mr,[r . . . .. 285.00 159.00 
Battle For NcrlNncy CI O .... . . .. 39.95 28.90 M411 M'rse/Ut~!a> 16KO : : . . ... 29.95 20.70 NEC 1212CoIorMntr .. .. . 399.00 310.00 
Banll of Shtloh CI O . . .39.95 28 .90 MastIlTre:32K .......... . ...... 39.95 27.60 NEC 1260 12" Gru n Mntr ... ... 149.95 125.00 
Bookllllpl.48KD . ... ........ . . . . 149.95 116.25 MlcrO$oIt sl( 32KO . . . . .. . . ...... 89.95 70.00 NEC 8023 Printlr ... . .. . 645.00 475.00 

~:nd~:C~c:n'C! ciD' : ...... . . 29.95 20 .70 ~:~;;lltS9~rPf~tnR3~~~ :. 
. 1600 11.50 Plra llcl Prinll!r Clble · . 39.50 32.75 

....... . 29.95 20.95 · 49.95 35.50 PI!TCOm Add·On DrIv, ... 439.00 376.50 
CI::t: Wohn.raln O . .. . 29.95 20 .95 Moon &sa JO CI O . 29.95 20.95 Pllcom AT ·88·51 DrIv, . . .... 488.00 463.75 
C,nU""d, 8KR .. .44.95 34.75 Mor!oc·ITO\I.·IIC/ D .. : : 19.95 1375 Pllcom FlrtI ·DrIv, .... 699.00 59760 
Ch".48KD ... . .. . ........ 69.95 .. 9.50 Neyttlu. CI O ..... . 34.95 24.15 Prowrh. 2 1550-P P;,~iq· •. . 995.00 750.00 
ChopUfter 48KO .. . 34.95 24.10 Outlow/ HO\I.1t.!er CI O . . 22.95 17.75 Prowrite. 8510 AP Prin!l!r . . 595.00 500.00 
Cla im Jumper C/ O ........ . 34.95 24,15 Pac Man8KR ..... 44.95 34.75 Qvlckshol JOYSTicks · . 19.95 14.15 

~~n~&m~!~ C/O: : : . .... .. .. . 44.95 31.15 Paclf\e Coal! Highway ciD' .. . 29.95 20.95 Sanyo 12" Grnn Mnl! . · . 260.00 198.75 
. 29.95 20.95 PlnbeIl O. . . .... . ...... 29.95 20.95 St.n;:o 13~ Color Mnl! . . ... .470.00 390.00 

Comrnbel24KO . . . .. . .. .. ... 24 .95 17.90 Pool1.548KD . 34.95 24.10 Sanyo 9" G.eln Mnt • . ... 200.00 155.00 
Commynlcalot Kll R ........ ...... . 279.95 235.00 Pool4OQ 16KR . 39.95 2890 Slfill Modern Cabla .. · . 39.50 28.50 
Compy·MllhJF'o~o!ll 32KC ....... 29.95 20.70 Prepar.tlon forthe'SA T i6KC' : : .. 12500 9000 Slfill Printe r Cable · .34.50 28.SO 
Compy·Math/DtrdmaIl32KC . . .. 29.95 20.70 Preppie 32KO 2995 2070 S~!rtliIn Ate r! Mode;,.; ;.tK 11 ...... 99.00 81 .50 
Compy·RI. c 48KD .. ..... . 29.95 2070 Pripple 16KC .... 1995 1375 Stal",ml!! FlO Prlntll .. 1895.00 1562.50 
Controlle. 32KD ....... 30.00 20.70 PreKhooI 1Q ByJider 24KD 2395 17 00 Ta .. n l2"' AmbeT Mnt. . 17900 136.95 
Convlrwlloflo!;lFrench 16KC . .: . 59.95 ....'" PrflChoo/lQ Builder 16l<C 1695 1200 Ta •• n 12" Griln Mn .. . 169.00 124.40 
Cosmic BalanCe! 48K0 . . ...... ... . . 39.95 28.90 ProgTammar K~ BKR 69.95 5785 TG Trak Ball .. . .. . 64.95 46.00 
Croul11l C/ O . . .... . . . 29.95 2Q.70 Proteeto.1I CI D . 34.95 24 15 US! PI·2 12" G.e~n M~t~ ' ... 210.00 154.55 
C'O$sf!re 8KR . . . .. .......... ...... 44.95 31.10 Proteetorll R . 44.95 31 15 US! PI·3 IZ" Amlwr Mn!! . .. .. , .... 249.00 162.00 
Crush . C,ymbll & Chomp CI O 29.95 20.70 Q.S. Re'e,,1 0 ... , 29.95 20 7. US! pt·4 9" Amber Mntr . . . . 21 5.00 154.55 
D'IlgI!. 1n Drindisll C/ O ........ 19.95 13.75 Rear Guard 24KO . 2495 1725 WICO Joystick ....... . .... 29.95 22." 
Data P,n«t 32KD ........ 99.95 70.30 Rea. G,.oerd 16KC 19.95 1375 WlCO Joystick Deluxe ... .. 39.95 27.50 
Datum 65 2 048KO ..... . 99.95 70.00 Rescul! I I Rigel CI O 2995 20 7. WlCO Red & 11 Joyscd< . .. 34 95 25.00 
Dould'l Mldnighr Maglc 48KO : .: .. 34.95 24.15 SA M.8KO .... · . 59.95 41.45 WlCQTrado,baQ · . 69.95 52.50 
Du dllne 32KD . ..... . . 49.95 34.50 5I!aDr~nD .. 3495 24 15 
Deadly O ... tk R . . ... 34.95 24 .55 Sea FOM 4BKO . 2995 2095 SUPPLIES U ST SALE 
DeI"nda.R . 44 95 34 .75 Slrpenune CI D 3495 24 15 Atal1 OW< Flip·N·F11e . 529 95 S18.15 Delta Drawing D . 59.95 43.05 ShamulC/ O . 3495 24 10 

~~ar::~11u ISS/~~~ : . 60.00 41.50 Dtrlyu I n\lad~n I6XR . · . 39,95 27.60 ShamUIR 4:t.95 3115 34.00 21.90 Dig Dug R . .. .. .. .... 44.95 34.75 S~meC/D . 34 .95 2415 Elephant OW<I ISS/ DD) . 37.00 25.00 Disk Manage. 32KD . . . .. .. 29.95 2Q.95 SHmeR 44.95 3 1 15 EpsonMX·lOORibbon .. . . . ... . .. . . . 25.00 16.65 Diskay32KD .......... .., . . 49.95 35.50 Snake B~t~ 4Si<·O:: ZIil.95 20.70 ElHOn MX·80 Ribbon. (2J . . ... 28.00 12.55 Onelporr Rlvl!' Un" 40KD · . 30.00 20.95 S nooper Troopl"' I 0 ....... .... . · . 44.95 33.00 Hud CleanIng Kit . 29.95 19.2Q 
~".,.e/o 22.95 1775 Sn.ooPl!' T.00.,."'2 D .. 44 .95 33.00 M.xeD MD I DbIu ... 51 .90 30.00 
"" R « 95 3 110 Spaca Inuden BKR 3495 2845 NEC 8023 Ribbons (2) • . 19.% 17. 10 
"" .. e 3495 2420 Spor I WIt,jo.d 4BKD 7995 6000 Printer P'PI!' 204' P~ 32.20 Eastern F.onr CI O 29.95 23.25 Sqylsh'Em R .. 39.95 2760 .. i + Shipping) 
Edit 6502 32KR ......... . .. 199.95 145.00 Slar Raidotll8KR 4495 3475 Smilh Corona TP Film Ribbon . Empire of rhe Overmlnd C/ O . · . 35.00 24.20 SI4r Warrior CI D 39.95 2760 ... 7.95 6.35 
EPYX3·Pack0 49.95 34.50 Slarc.ou 32KD .... 39.95 2760 ~:::::::~ ~ir:RI=n .. : .... . . . 5.75 4 .65 
ET Home PhDnll! R .. 4995 38.75 Slory Machllll! D .. . .... . .... 34.95 24.75 . . 5.50 4.50 
FICI! Maker 0 34.95 24.75 S..,bmarinll Commander R 4995 3830 

Trunll 0isI. SlOl"9f: ... . . "::::: . . 29.95 21.50 
Family Financl! O· .49.95 38.75 Tanktlc:$32KO . 2900 2000 

Veroallm M0525 DWts . ..... .49 00 28.90 
Fantutic Voyage R . 34 .95 24.60 Tl!mplto cI Apshal CI D 3995 2760 BOOKS ~~tl~?;c;" 24KD .... 

· .34 .95 24.55 Thl Wt .. rd 32KD . · . 99.95 70.00 U ST SAL£ 
4995 35.50 Thre$hold 40KD 39.95 2755 "Alar! Basic ReferenCI!" BooII . $10.95 sa.SO 

File M.ln"'J'l' 800 ... 40KO 9995 69.00 T?cn In The snow'cio 3995 2890 " Al~ri Baslcw Book 10.95 8.50 
Fl!po..t 0 2995 20.95 U lman48KD 5995 4140 "Alari Games & Rec'l!a;~~': Book' .. 1495 11.50 
Fen Apoe.ah,'J)W CI O 3495 2475 U1yswJ & The Golden Re-ece 40KD 3495 24 10 MAt"ri Pilol FOf ~nnel$~ Book 14.95 11 .50 
Fen Apoe.aiypse R 4495 3 1 10 Upper React- cl Apsha! CI D 1995 1375 wAl.triSoonds& raphlcsMBook .. . 9 .% 8.25 
FloggnC/ D ... ... .. 34.95 24.10 VC40KO ....... 25.00 17 90 WBook 01 Ata.1 Software·sr Book . .. 19.95 12_80 
Galaxlan R ... . .... .. . . 44 .95 34.75 ~:~~~t(.i~al. ~rl~d 32KO. .... 250.00 172.00 "Kids and the AtariM Book . • . .... .. 19.95 15.90 
GFS Sorceress 40KD . 35.00 24.20 39.95 2755 "Technical U!oer Noces" Book .... , ... . 29.95 23.75 
GFS SorcI!THS 48KC 3000 2070 WllIIrd 0( WOf 16KO 3995 2760 wThe Atari Assembk-r" Book . ... . 12.95 9 .95 
Gor/l6KD 3995 2760 Wiard 01 \\101' 16KR 4495 JlOO w¥ou. Atari ComputerW Book ... 16.95 13.00 
Gor/ 16KR 4495 3080 ""'000 3995 2760 
Home AtcOtlntant 0 ........ ....... 74.95 48.05 ZallOil C 3995 2890 Ill')!: 101 DtIl. . 10 c.um~. IRI Rom ~ Home Fl~ng Manager 32KD . _ •. 49 95 38.75 lark I 32KD 3995 2760 
110me Flnancilll Managemcnl C .. 2995 2300 l oti< II 32KD 39 95 2760 ~;;, Soft":::':' a, .. flahlt: Wr "I,a amy "full lin. qJ Home Manager Kit 0 . .. 7995 6 2.00 ZOIk III 32KO 39.95 27.60 

"'.". .. g ..... ~ _. <I ATARI CO."IPlITOI me. 
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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 "\", or an uppercase "B" for the

numeral "8". Also, you must enter all punctuation

such as colons and commas just as they appear in

the magazine. Spacing can be important. To be

safe, type in the listings exactly as they appear.

Brackets And Special Characters

The exception to this typing rule is when you see

the curved bracket, such as "{DOWN}". Any

thing within a set of brackets is a special character

or characters that cannot easily be listed on a print

er. When you come across such a special state

ment, refer to the appropriate key for your com

puter. For example, if you have an Atari, refer to

the "Atari" section in "How to Type COMPUTEI's

Programs."

About DATA Statements

Some programs contain a section or sections of

DATA statements. These lines provide informa

tion needed by the program. Some DATA state

ments contain actual programs (called machine

language); others contain graphics codes. These

lines are especially sensitive to errors.

If a single number in any one DATA statement

is mistyped, your machine could "lock up," or

"crash." The keyboard, break key, and RESET (or

STOP) keys may all seem "dead," and the screen
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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 p'rogram.

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 lunger able to respond to

individual inquiries about programs, products, or

services appearing hi COMPUTE! due lo 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. Box 5406,

Greensboro, NC 27403.

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 potel1tial , 
but without a program, it isn't going anywhere. 
Most of the programs published in COMPUTE! are 
written in a computer language ca lled BASIC. 
BASIC is easy to learn and is built into most com­
puters (on some computers, you have to purchase 
an optional BASIC ca rtridge). 

BASIC Programs 
Each month, COMPUTE! publishes programs for 
many machines. To sta rt ou t, type in only pro­
grams written for your machine, e.g. , "TI Version" 
if you have a TI-99/4. Later, w hen you gain ex­
perience with your computer's BASIC, you can 
try typing in and converting certa in programs 
from one computer to yours. 

Computers can be picky. Unlike the English 
language, w hich is full of ambiguities, BASIC 
usually has only one "right way" of stating some­
thing. Every letter, character, or number is signif­
ica nt. A common mistake is substi tuting a letter 
such as "0" for the numeral "0", a lowercase " I" 
for the numeral "1", or an uppercase "B" for the 
numera l "8". Also, you must enter all punctuation 
such as colons and commas just as they appear in 
the magazine. Spacing can be important. To be 
safe, type in the li stings exactly as they appea r. 

Brackets And Special Characters 
The exception to this typing rule is when yo u see 
the curved bracket, such as" {DOWN }". Any­
thing within a set of brackets is a specia l character 
or characters that cannot easily be listed on a 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" sec ti on 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 s tate­
ments contain actual programs (called machine 
language); others contain graphics codes. These 
lines are especia lly sensitive to errors . 

If a single number in anyone 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, yo u can LOAD the program 
and look for your mistake. 

Sometimes a mistyped DATA statement will 
cause an error message when the progra m is RUN. 
The error message may refer to the program line 
that READs the data . The error is still ill the DATA 
statements, though. 

Get To Know Your Machine 
You should familiarize yo urself with your com­
puter before attem pti ng to type in a program. 
Learn the statements you use to store and retrieve 
programs from tape o r disk. You ' ll want to save a 
copy of your program, so that yo u 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 mis ta ke? You can 
always retype the line, but you at least need to 
know how to backspace. Do you know how to 
en ter inverse video, lowercase, and con trol cha r­
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 yo u' ve typed aga inst the line in 
the magazine. You can check the enti.re program 
aga in if you get an e rror 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 Prog rams" elsewhere in the 
magazine.) 

We regret tlIn I we are no [oliger able /0 respOlld to 
imii'l' irillnl illquiries nbolfl programs. products, or 
services appearing in COMPUTE! rille 10 illcreasing 
pllblicntiOil activity. 011 those il1freq1lclIl occasiolls 
when n published progrnm contaills a typo, the correc­
tioll will appear 011 ti,e CAPUTE! page, usually with ill 
eight weeks. If you have specific ques/ioll s abollt items 
or programs which you've secll ill C OMPUTE!, please 
selld tilem to Readers Feedback, P.O. Box 5406, 
Greellsboro, NC 27403. 



COMPUTER OUTLET'S

EDUCATIONAL RECOMMENDATIONS

Pre-School

Sammy The Sea Serpeni . .(C) $13. (0) S19

Oswald and the

Golden Key (C)$13,(D)$19

Pre-School I.Q. Builder (C)$13, (D)$24

Hodge Podge (D) $16

My First Alphabet (D) $26

Ten Liltte Robots (C)S13,{D)S15

Basic Malh( + ,-,\I){D) 519

Basic Math (Add., Sub.) or

Mult., Div.)(C) $10

Alien Counter'Face Flash (C, D) $26

Jar Game/Chaos {C, D} $26

Pre-School Fun (Color, Shape, etc.) (C) $16

Hickory Dickory/

BaaBaaBlackSheep<C) $25

Humpty Dumply/Jack and Jill <C) $25

Counters (C,D) $19

Pacemaker (D) $23

I'm Dillerent (D) $19

Math
Monkey Up a Tree (C, D) $19

Video Maih Flash Cards (CD) $13

Math-TiC-Tac-Toe(C, D) $13

Calculus Demon (C,D) $19

Cubbyholes (CD) $19

Metricand Problem Solving (D) .... .S26

Algicalc(CD) $19

Polycalc(CD) $19

Counters (Ages 3-6) (C,D) $26

Basic Math (Add.. Sub.) (C) $10

Basic Mach (Mull., Div.)(C) $10

Basic Maih( + . -, \/){D) $19

Ten Little Robots (C)$13, (D)$15

Compumaih-Fractions. .. (C)$23,(D) $29

CompumalhDecimals. . . .(C) $23, (D)$29

Alien Numbers (CD) $23

Math Pak 1 (C. D) $23

Alien Counter/Face Flash (C, D) $26

Golf ClassicfCompubar(Angles) (C, D) $26

Jar Games/Chaos (Ages 6-10) (C, D)... $26

Gulp and Arrow Graphics (7-12) (C, D) .$26

Battling Bugs/Concentration {C, D).. ,526

Addition With Carrying . . ,(C)$13. (D)$19

Cash Register (C) $13, (D) $19

Number Series (C)S13, (D)$19

Quantitative Comparisons |C)S15.(D)$19

Sky Rescue (C)$15, (D)$19

Big Malh Attack (C)$17,(D}$22

Math Facts Level II

Grade 1-3 (C)$13.(D>$15

Com"pulation(

Concentration (C)$13,(D)$15

Shtp'sAhoylD) $20

The Market Place (D> $26

ATARI
TM

Reading and Language Arts

Letterman(C, D) $19

My First Alphabet (D) $26

Wordmaker(C, D) $19

Spelling Genie (C, D) $19

Word Search Generator (D) $19

Compuread (C)$17,(D)$23

Astroquoies |C)S13,(D)$19

Memory Builder/

Concentration (C)S13,(D)$19

Let's Spell fC) $13

Spelling Builder (C) $16, (D) $20

Do-It-Yourself Spelling {C] $16

S.A.T. College Board Prep. (C) $89

Story Builder/

Word Master (C)$13, (D)$19

What's Dillerent (C)$13,(D)$19

Analogies (C)$13, (D)$19

Prefixes(D) $26

Vocabulary Builder 1 {C)$13,|D)$19

Vocabulary Builder 2 (C>$13, (D)$19

Mini-Crosswords (C)$13,(D)$19

Word Scramble Grades 1-4 (C) S13

Fishing For Homonyms (C) $13

Hidden Words 4 Levels (C) S16

Snooper Troops #1 (D) $32

Snooper Troops #2 (D) $32

Story Macnine(D) $23

WordRace(D) $17

Claim to Fame/Sports Derby $15

Crossword Magic (D) $34

Alphabet Arcade (C)$15,(D)$19

Funbunch(D)

Elem $25

Intermediale .$25

High School (SAT) $25

Time Bomb (C) $13, (D) $19

Snake-O-Nyms $25

Skywriter & Pop'r Spell $25

E2MPUTER

Music
RhymeiPitcn $26

Player Piano(C, D) $19

Keyboard Organ (C.D) $19

Musical Computer—Music Tutor (D). .$13

Music 1—Terms and Notation (D) ... $26

Advanced Music System (D) $25

Music Composer (CT) $25

Jerry White's Music Lessons (C) $20

Magic Melody Box $14

Telling Time

Hickory Dickory (C, D) $13

Social Studies and Geography

Earth Science (D) $26

Flags o( Europe (D) $19

Presidents ol the U.S. (C D) $13
Astro Word Search (C)$13,(D)$19

States and Capitals(C) $12
European Countries & Capitals (C) .. .$12

Computer Stocks and

Bonds (C)S12.(D)$15

Elementary Biotogy(D) $26

Frogmaster(D) $'9
Starware(D) $19
Mapware(D) $19
British Heritage Jigsaw

Puzzles $22
European Scene Jigsaw Puzzles (C) . .$22

Geography (D} $26

Programming Techniques

Pilot (Cons, or Educator) . ,{C) $59, (D) $99

Invitation to Prog. «2 (C) $22
Invitation to Prog. #3 (C) $22
Tricky Tutorials—Santa Cruz

TT#1 Display Lists (C.D) $17

TT #2 Horiz/Vert. Scrolling (CD) ...$17

TT #3 Page Flipping (C,D) $17

TT #4 Basics ol Animation (C, D) ... $17

TT #5 Player Missile Graphics (C, D) $24

TT*6 Sound and Music (CD) $17

TT#7 DOS Utilities(D) $24

Page 6 S20
The Next Step $27

Typing
Master Type (D} $27

Touch Typing (C) $19

TypeAtiack(CD) $26

Foreign Languages

Atari Conversational Languages

French, Spanish, German. Italian (C) $45

Astro Wofd Search (Specify

Spanish or French). .. .(C)$13,(D)S19

S commodore

Pre-School

The Sky Is Falling (CT) S23

Mole Attack (CT) $23

Home Babysitter $23

Math

Sky Main (Q S12

Space Division $12

Bingo Speed Math (CT) $23

Number Crunch (CT) $27

Number Chaser $17

Number Gulpei $17

Music

VIC Music Composer (CT) $29

HESSynthesound(CT) $49

Language Arts

Super Hangman (C) $14

Simon/Hess (C) $13

Concentration (C) $13

Home Babysitting $23

Social Studies/Science

Visible Solar System.

Reaganomics(CT)...

*** BOOKS ***

KIDS AND THE ATARI $18

KIDSANDTHEVIC $18

PROGRAMMERS REF. GUIDE(VIC) $14

ELEMENTARY COMMODORE $14

COMPUTERS FOR PEOPLE $8

GAMES FOR THE ATARI $ 8

DE RE ATARI $19

ADVENTURE HINT BOOKS $ 8

6502ASSEM. LG. PROG $16

SOME COMMON BASIC BASIC PROGRAMS $14

YOUR ATARI COMPUTER $16

ATARI ASSEMBLER — INMAN $12

ATARI GAMES AND RECREATION $14

ATARI PILOT FOR BEGINNERS $12

VISICALC BOOK — ATARI EDITION $14

ATARI BASIC - R. L. ALBRECHT $ 8
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Programming Techniques

Intro to Basic Prog. I $22

Intro to Basic Prog. II $22

Programmers aid Cart. , $45

Turtle Grapnics/Hess(CT) $29
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Pre-School 

Sammy The Sea Serpent .. (e) s 13, (0) S 19 
Oswald and the 

Golden Key . . .(C) $13, (0)$19 
Pre-School tQ. Builder . .. (e) $13, (0 ) $24 
Hodge Podge (0 ) . .. . $16 
My First Alphabet(O) ............ $26 
Ten li ttle Robots. .(e) $13, (0) $15 
Basic Math (+, -,' .J) (0) . .. . .. . . . . $19 
Basic Math (Add., Sub.) or 

Mull., DiY.) (C). . .... .. $10 
A lien Counter/Face Flash (C, OJ ...... $26 
JarGameIChaos(C. Dj . . $26 
Pre-School Fun (Color, Shape, etc.) (C)S t6 
Hickory Oickory/ 

Baa Baa Black Sheep (e) . . ..... $25 
Humpty Dumpty/Jack and Jill (e) ... $25 
Counters (C, 0 ) . . .... ,$19 
Facemaker(O) ......... $23 
I'm 0 1I1e,enl(0) . . . . . .. . , $1g 

Math 
Monkey Up a Tree (C. OJ .. $19 
Video Math Flash Cards (C, D) . . $1 3 
Math·T lc·Tac·Toe(C. D) . .$13 
Calculus Demon (C. D) . . .$19 
Cubbyholes (C. D) . . ...... $19 
Metric and Problem Solv ing (D) . ... . . $26 
Algicatc(C, D) .. $19 
Polycalc(C. OJ. . .... . $19 
Counters (Ages 3·6) (C. D) , . . . $26 
Basic Math (Add .. SUb.) tC) .... . .... . $10 
Basic Mach (Mul!., Div.)(C) . . .. ... $10 
Ba sic Math(+ , - , - .1) (0) . $19 
Ten lillie Robots . . .... (C) $13. (D) SIS 
Compumath·Fract ions .... (C) S23. (0 ) $29 
Compumath·Oecimals .... (C)S23, (0) S29 
Alien Numbers (C. 0) . .S23 
Math Pak I (C. 0) . . ... ..... S23 
Alien Counter/Face Flash (C, 0 ) . . S26 
Golf ClassicJCompubar(Angles) (C. D) S26 
Jar Games/Chaos (Ages 6-10) (C. 0) ••• S26 
Gulp and Arrow Graphics (7.t2)(C, 0 ) .S26 
BaWlng Bugs/Concentration (C, D) ... S26 
Addition With Carry ing ... (C) St3. (0 ) S19 
Cash Register . . . (C) S13. (D) S19 
Number Series. . . (C)SI3, (0 ) S19 
Quantitative Comparisons (C) SIS. (D) SI9 
Sky Rescue . . , ... (C)St5. (0) $19 
8 ig Math Allack . .. (C)S17.(DJ$22 
Math Facts Level II 

Grade 1·3 .. . . ..... (C)SI3. (D)SI5 
Com' putation! 

Concentration ... . .. ... (C) S 13. (D) $15 
Ship's Ahoy (O) ..... $20 

The Market Place (D) . .. .. ... . . $26 

;_. \ 
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Pre-School 
... ... .... 523 

. . S23 
The Sky Is Fa iling (CT) 
Mole Allack (CT) . 
Home 8abysiller . ., .... ...... .. 523 

Math 
SkyMath tC) . .$12 
Space Division . . $12 
Bingo Speed Math (CT) . .. .. ...... .. $23 
Number Crunch (CT) ... . ... . .. . ... . $27 
Number Chaser . .$17 
NumberGulper . . . ..... . ... .. $17 

ATARITM 
Reading and Language Arts 

Leller man (C. 0 ). . ....... $19 
My First Alphabet (D) , ...... .. .... $26 
Wordmaker(C. D) ..... . . ........... S19 
Spelling Genie (C, 0 ) . . .. .. .. . ...... $19 
Word Search Generator (D) . . .. $ 19 
Compuread . . . (C) $17, (D) $23 
Astroquotes .. . ....... (C) $13. (OJ $19 
Memory Builder/ 

Concentration , ... . , ., . (C) $13, (0 ) $19 
LeI'S Spell (C). . . . .. .. S13 
Spelling Builder . , . (C) $16, (0 ) $20 
Do-It·Yourself Spelling (C) ... ..... .. S16 
SAT. College Board Prep. (C) ....... SS9 
Story Builder/ 

Word Master .. ..... . . . (e) $t3.(0)$19 
Whal'sOllferent . . .. (C}$13,(0 ) $19 
Analogies .... (C) $13, (0 ) $19 
Prefixes (D). . ........ $26 

Vocabulary Builder 1 ..... (C) S13, (D) $19 
Vocabulary Builder 2 . (C) $13. (0 ) $ 19 
Mlnl·Crosswords ... (C) $13, (D) $19 
Word Scramble Grades 1·4 (C) . , .. $13 
Fishing For Homonyms(C) . ,$13 
Hidden Words 4 Level s (C) ...... . . . . S16 
Snooper Troops Ifl (D) . . $32 
Snooper Troops 1f2 (0) . , .. $32 
Story Machine (0) . .S23 
Word Race (0) . . .. $ 17 
Claim to Fame/Sports Derby .... ... $15 
Crossword Magic (D). . . .. .. . . . $34 
Alphabet Arcade . .. , .... (C) $15, (0)$19 
Fu nbunch (D) 

Elem.. . . . . .. .... $25 
Intermediate .$25 
High School (SAT) . . . $25 

Time Bomb . ..... .. . .... (C)$13.(D)Slg 
Snake·O·Nyms . .............. , .... S25 
Skywriter & Pop'r Spell ............. $25 

••• BOOKS ••• 
KIDS ANIHHE ATARI. ............. .... • •• • ......... $18 
KIDS AND THE VIC . . . . . . . . . . . . . . . .. . . . . • •• • ...... 518 
PROGRAMMERS REF. GUIDE(VICI .... .. •• .• •..... ... 514 
ELEMENTARY COMMODORE .•.. .. .. . . ..... 514 
COMPUTERS FOR PEOPLE ... . .. . .. . . ...... .• •..... $ 8 
GAMES FOR THE ATARI .. . ......... . ........ $ 8 
DE RE ATARI .......... 519 
ADVENTURE HINT BOOKS . .. . ... .. . ........ $ 8 
6502 ASSEM. LG. PROG. ... . .. .. . ... . .. .......... $16 
SOME COMMON BASIC BASIC PROGRAMS . .... $14 
YOUR ATARI COMPUTER . . ... ... . .. .......... $16 
ATARI ASSEMBLER - INMAN ................ . •..... $12 
ATARI GAMES AND RECREATION ...... • •. . •....... .. $14 
ATARI PILOT FOR BEGINNERS . .......... • • •.... . ... $12 
VISICALC BOOK - ATARI EDITION ...... • •. .• • ...... . $14 
ATARI BASIC - R. L. ALBRECHT ....... . ... •......... $ 8 
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Music 
Rhyme & Pi tch . . $26 
Player Plano(C, D). ... . .$19 
Keyboard Organ (C, D) .. ... .. S,9 
Musical Compul er-Music Tutor (0 ) .. $13 
Music I -Terms and Notation (0) . •.. $26 
Advanced Music System (0) . , . $25 
Music Composer . . (CT) ., ..... $25 
JerryWhile's Music Lessons(e) . .$20 
Magic Melody Box ................. $'4 

Telling Time 
Hickory Olckory(C. D) , .$13 

Social Studies and Geography 
Earth Sc ience (0) . . ...... S26 
Flags 01 Europe (0 ) . ,SI9 
Presidents 01 the U.S. (C. D) . . . S13 
Astlo Word Search ....... (C) $13, (0 ) $19 
States and Capltals(C) . . . . S,2 
European Countr ies & CapitalS (C) . ,$ 12 
Computer Siocks and 

Bonds . 
Elementary Biology (D) . 
Frogmaster (0) . 
Starware (D) . 
Mapware (0 ) •. . 
Brit ish Heri tage J igsaw 

.(C) S'2,tO) SI5 
. S26 
.S, 9 
.$ 19 
.$1 9 

Puzzles . . . . . . . . . . . . . . . . .. . .... $22 
European Scene J igsaw Puzzles(C) ,S22 
Geography (O) . . .$26 

Programming Techniques 
Pilot (Cons. or Educator) .. (e) S59. (0 ) $99 
Invitat ion to Prog. 1I2 (C) . .S22 
Invitation to Prog. 1f3 (C) . . . .$22 
Tr icky Tutorials-Santa Cruz 

TT II I Display Lists(C, D) .... $17 
TT 112 HorizNer!. Scrolling (C, 0 ) .$17 
TT 1f3 Page Flipping (C, 0).. . .$'7 
TT 1f4 Basics of Animation (C. D) ... $17 
TT 1f5 Player Missile Graph ics (C, 0 ) $24 
TT 1f6 Sound and Music (C. 0 ). .$'7 
TT 1f7 DOS Utlli t ies(O) . .$24 

Page 6 . . ..... $20 
The Next Step . $27 

Typing 
Master Type (D) . .. 527 

..... . . . $19 

.... . ....... $26 
Touch Typing (C) . . 
Type Attack (C, 0) 

Foreign Languages 
Atarl Conversalional Languages 

French, Spanish, German, Italian (C) $45 
Astro Word Search (Specify 

SpaniSh or French) . .(Cl $13, (D) $ '9 

Music 
VIC MUSiC Composer(Cn ..... . .... $29 
HES Synthesound (CT) . . ..... $49 

Language Arts 
Super Hangman{C) . . $14 
Simon!Hess(C) . . ......... S13 
Concentrallon(C) .. . $13 
Home Babysilllng .. .... . . . ...... . . $23 

Social Studies/Science 

Visible Solar System . . . $23 
Reaganomics (CT) . . ..... .. ... 527 

Programming Techniques 

Intro to BaSiC Prog. t . . . ... .. ... $22 
Inlro to Basic Prog. 1I . . ..... $22 
Programmers aid Carl. ... .... . . .. $45 
TurtleGraphlcs/Hess (CT) ...... .... 529 
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APPLE

SPECIALS
Business & Utilities

Screenwriter II $ 82

Visicalc33 $165

VisischeQuie SI99

Visilrend'Visipioi S199

The Word Handler $i2g

Magic Window II $ 95

Magic Mailer $ 45

Magic Words 1 45

Real Esiaie Analyzer II S119

Supercalc $165

PFS Report (New) S 59

PFS: s 79

PFS Graph J 79

The General Manager S 97

D.B Master $145

Pascal Programmer I 89

PieWdler . S 95

Wordstar .. S299

Datafa. $129

Oatalmk $ 65

The Home Accountant $ 48

Payroll Manager 1199

Pie Writer/Multi 80 column $ 95

ProEasywriter.'Mail Combo S209

Executive Brieling System S139

The Sensible Speller $ 79

Mail Merge $159

Wordsiar (French) $299

Wordstar (Spanish! . S299

Spellstar $119

Calcsiar $119

First Class Mail . $ 49

EZ Ledger . $ 45

Tan Manager $ 99

The Dictionary $ 65

Versawmer Pak 1 . . .$ 27

Versawnier Pah 2 $ 27

Personal Investor S 95

General Ledger . . $239

Accounts Receivable S239

Accounts Payable $239

Executive Secretary si59

E«ecu1rve Speller $ 55

The Word Handler .... S129

TASC Compiler $119

Basic Compiler $ 65

Link Video Apple II $105

Link Video Apple III .. $139

LISA 2 5 . S 55

Baqol Tricks . $ 27

A L 0 S S 89

SAM $85

Super Disk Copy III S 20

The Artisl S 65

3DSupergraphics S 27

Program Line Editor S 27

Education

Planetary Guide/Synergistic .$ 23

Siar Gazers Guide/Synergistic. $ 22

Astro Quotes/POl I 17

Juggles RainOovWLearnmg Co $ 30

Bumble GamesrfLearntng Co $ 39

Bumble Plot/Learning Co. .. ..$39

Gertrudes Secrets/learning Co. $ 49

Gertrudes PuzzlesrfLearnmg Co ..$49

Rocky's Boots/Learning Co . . $ 49

Snooper Troops IM/Spinnaker . .$ 30

Snooper Troops «2/Spinnaker . $ 30

Delia Drawing/Spinnaker .$45

Story Maker/Spinnaker $ 26

Face Maker'Spinnaker .. $26

Rhymes & Riddles/Spinnaker . J 20

Compu-Read/Eduware S 23

Spelling Bee w/fleading Primer . ...I 27

Algebra I/Eduware S 34

Fraciions'Eduware . . $ 34

Decimais/Eduware $ 34

Master Type/Lighimg Software ... $27

Type AttackfStrius $27

WordraceiOorVt AsK S 17

Dueling Digits/Broderbund $ 20

SAT Word Attack/Harcourt Brace ...$34

New Step b> Step'PDI .. $59

Sticky Bear Numbers/Xerox S 30

Sticky Bear ABC/Xerox . ... $ 30

Sticky Bear Boo $ 30

Whole Brain Spelling'Sublogic S 23

Ironsides S 30

Crossword MagicJ

LSSCompi'terware $36

Globe MastenVersa $27

Anatomy I/Versa $ 27

Solar System/Versa S 27

FRIENDLY SERVICE

E VIC 20
NEW

Creative Software
Black Hole(CT) $36

Trashman <CT) $36

Astroblitz(CT) 536

City Bomber & Minefield (CT) S20

Apple Panic (CT} $36

Choplifier(CT) S36

Serpentine (CT) $36

Videomama (CT} $36

Terraguard (CT) S36

Thorn EMI
River Rescue (CT} $29

VIC Music Composer (CT) $29

Mutanl Herd(CT) . . . .$29

Automated Simulations
Rescue at Rigel(C) $20

Ricochet (C) $15

Monster Maze(CT) $27

Sword of Fargoal $27

Spectravision
Cave In (CT) $27

Number Crunch (CT) ,. $27

Reaganomics (CT) ... $27

Tronix
Galactic Blitz{C) $17

Swarm (C) $20

Sidewinder |C) $20

HES Software
VIC Forth (CT) $45

HESMon(CT) $29

TurileGraphics(CT) $29

HES Writer (CT) .. $29

Aggressor (CT) $29

Shamus(CT) . . .$29

Proiector(CT) $33

Synthesound (Music Synthesizer)
(CT) $49

Skier (C) $15

Maze of Mikor(C) $15

Tank Wars (C) $15

Victrek(C) $15

Pmball(C) $13

Simon (C) $13

Fuel Pirates (C) $13

PakBomber(C) $13

Laser Blitz(C) $15

TankTrap(C) ...$15

Concentration (C) $13

Dam Bomber (C) $13

*** SPECIALS OF THE MONTH ***
SLAGH24K MEMORY BOARD-VIC20 $145

VERBATIM DISKS(BOX) $27

HAYES SMARTMODEM 1200 $499

WICO TRACKBALL $49

WICO JOYSTICK $ 23

WICO JOYSTICK DELUXE $ 26

WICO FAMOUS RED BALL JOYSTICK $ 24

CARDCO 6 SLOT EXPANSION MOTHER BOARD $ 79

CARDCO 3 SLOT EXPANSION MOTHER BOARD $ 39

CARDRITER LIGHT PEN (ViC 20) S 29

USI AMBER MONITOR (12") S169

KIDSANDTHEVIC(BOOK) $ 18

KIDS AND THE ATARI {BOOK) $ 18

IN-HOME'S ATARI 400 KEYBOARD $ 99

Computer Outlet
CaFi;eT°" 800-634-6766 Ordo%ine
Information & Order Inquiries (702) 369-5523

ORDERING INFORMATION AND TERMS'

For Fast Delivery send cashier checks, money orders or direct bank wire trans

fers, Personal and company checks allow 3 weeks to clear. COD. orders ($3.00

minimumj and f% ol all orders over $300. School purchase orders welcomed Prices

relied a cash discount only and are sub/ect to change Please enclose you' phone

number with any orders. Shipping — Software (S2.50 minimum). Shipping — Hard

ware (please call). Foreign orders. APO & FPO orders — S10 minimum and 15% ol

all orders over $100. Nevada residents add 5J/<% sales tax. All goods are new and

include factory warranty. Due to our low prices, all sales are final. All returns must

have a return authorization number. Call 702-369-5523 to obtain one before returning

goods tor replacement. All returned merchandise is subiect to a restocking lee and

must come with their original packaging in order to be accepted.

NO returns permitted alter 21 days Irom shipping date.

commodore

VIC 20 $139
VIC 1530Datasette $ 59

VIC 15-11 Disk Drive $329

VIC 1525 Graphics Printer $329

VIC 1210 3K Memory Expander $ 34

VIC 1110 8K Memory Expander $ 52

VIC 1111 16K Memory Expander .... $ 89

VIC 1011 RS 232 Terminal Interlace.. $ 43

VIC 1211 Super Expander $59

VJC 1212 Programmers Aid Cartridge $ 45
VIC 1213 Vicmon Machine Language

Monitor s 45

VL 102 Introduction to Basic
Programming , $ 21

VT 106A Recreation Pack . . ... $ 45

VT 107 A Home Calculation Pack ...$ 45

VT 164 Programmable Character Set $ 12
VIC 1600 Vicmodem $ a9

VIC 1311 Joystick $ a

VIC 1312 Game Paddles $ 16

VM Programmers Reference Guide. .S 14

VIC Software
Avenger $ 23

Supersfol $ 23

Super Alien $ 23

Jupiter Lander $ 23

Draw Poker $ 23

Midnight Drive $ 23

Radar Rat Race .. .S 23

Raid on Fort Knox $ 23

Sargon II Chess $ 29

SuperSmash s 23

Cosmic Cruncher $ 23

Gorl $ 29

Omega Race $ 23

Money Wars $ 23

Menagerie $ 23

Cosmic Jailbreak $ 23
Clowns (23

Garden Wars 5 23

SeaWoll $23

Adventureland $ 29

Pirate Cove $ 29

Mission Impossible $ 29

The Count $ 29

Voodoo Castle $ 29

The Sky is Falling $ 23

Mole Attack $ 23

Bingo Speed Math $ 23

Home Babysitter $ 23

Visible Solar System $ 23

Personal Finance $ 29

Quick Brown Fox . . $ 65

United Microware

Spiders ol Mars (CT) $ 34

Meleor Run (CT) $34

Amok(C) $ 17

Alien Blitz (C) $ 17

Skymatn (C) $ 12

Space Division (C) $ 12

Super Hangman {C) $ 14

The Alien (C) $ 17

3DMaze(C) $ 12

Kosmic Kamikaze(C) $ 17

SubChase(C) $ 17

Amok(CT) $ 27

Renaissance {CT) $34

Alien Blitz (CT) $ 27

Cloud Burst (CT) $ 27

Satellites and Meteorites (CT) $ 34

Out world (CT) $ 34

Wordcraft $270

The Computer Outlet is an

associate ol The Computer

Learning Center For Chil

dren We are experts in

educational technology and can custom

ize educational software cumcuiums lor

school districts, individual schools, or for

'.he child ar home. Please contact us

about your software and eQuipment re

quirements and leel tree to stop by our

school in Las Vegas

We have one ot the world's largest

educational software inventories featur

ing our own Computer Learning Center

software.

Ten Little Robots (ATARI) $12.95

PreSchool Math (ATARI) $19.95

APPLE FRIENDLY SERVICE 
S~!:e~&I~i!:S COMMODORE VIC 20 
Screenwriter II .. .. S 82 NEW ,.. 
V,sIcalc33 $165 ~ commodore 
VlslscneClule $199 
V,s'lrendJV,s,ptol $199 
TheWorO Handler $129 
MagiC Window II S 95 
MagiC Ma ller S 45 
Magic WOlds S 45 
Real EstaTe Analyzer II $11 9 
Supercalc $165 
PFS; Report (New) i 59 
PFS S 79 
PFS' Graph S 79 
Tnc Gene/al Manager S 91 
0 .6 . Master $145 
Pascal Programmer S 89 
Pie Wilier S 95 
WOIClSla! . . S299 
Da talax 
Dalallnk 
The Home Accoun tant 
Pa~" oll Manager . 
P'C Writer/M ulto BO column 
Pro·Easywfltcrl Ma,1 Comno 
Execultve Briefing System 
The SenSible Speller 
Mall Merge 
WOIClSla! (F rench ) 
Wo rdSlar (SpanlShl 
Speli Slar 
Caleslar 
F,rst Class Ma ll 
E·Z Ledger 
Tax Ma nager 
The DIctIonary 

Ve/saw/IICI Pak 1 
Vcrsawro\cr Pak 2 
PCl sona l lnvcs \or 
General Lcager 
Accounts Receivable 

AccounlS Pa yable 
E.ecutlve Secretary 
ExecutIVe Speltel 

The Word Handler 
TASC Compil el 
BaSIC Compoter 

Link Video Apple II 
Lmk Video Apple III 
LISA 2 5 
Bag 01 Tricks 
ALOS 
SAM 
Supe l Disk CoPy II I 
The AIlISI 
3·0 Supergraprllcs 
Program Lme Editor 

Education 

"29 
S6' 

'" " .. 
S9' 
'209 
!139 

'" $t59 ,,,. ,,,. 
$11 9 
$119 
5 ., 

S " , .. 
5 6' 
' 27 
$ 27 

'" $239 
5239 

5239 
$159 

' " ' ''' $11 9 
, 6' 
$1 05 
$1 39 , " • 27 
'89 
. 85 
. 20 
5 65 
5 27 
• 27 

PlanelaryGu idelSynerg istic .$ 23 
Slar Gazers Guide/Synergistic . . .$ 22 
Astra Quotes/POI .$ 17 
Juggles Rainbow/learning Co. . .. $ 30 
Bumble Games/Learning Co. . $ 39 
Bumble PlOt /l earning Co. . .. $ 39 
Gerlrudes Secrets/learning Co ..... $ 49 
Gertrudes PuuleslLearning Co ..... $ 49 
Rocky's Boots/learning Co.. . . . . $ 49 
Snooper Troops " 1ISpinnaker . .. $ 30 
Snooper Troops ' 2/Spinnaker . .. $ 30 
Della Drawing/Spln naker .......... $ 45 
StOry Maker/Spi nnaker . .$ 26 
Face MakerfSplnnaker . . ... $ 26 
Rhymes & Riddles/Spinnaker .. $ 20 
Compu·Read/ Eduware ..... S 23 
Spelling Bee w/Readi ng Primer ..... $ 27 
Algebra I/Eduware . . .... S 34 
FractionslEduware . . .. $ 34 
DecimatslEduwale ...... $ 34 
Master Type/lighllng Soltwale . .... $ 27 
Type Attack/Sirius . . $ 27 
WordracelDon' t Ask ...... $ t7 
Dueling Digi tslBroderbund . $ 20 
SAT Word Attack/Harcourt Brace ... $ 34 
New Step b~· Step/POI . . ... $ 59 
Sticky Bear Numbers/Xerox . . . ... $ 30 
Sticky Bear ABC/Xero_ . . $ 30 
Sticky Bear Bop ............ .. $ 30 
Whote Bra in SpetllnglSubloglc .. $ 23 
Ironsides .......... ......... . $ 30 

Crossword Magic/ 
l &S Compl'terware . 

Globe Mast erlVersa . 
Ana tomy llVersa 
Solar SyslemlVersa . 

. . . $ 36 
. .... .. S 27 
.... .. $ 27 

. ... $ 27 

Creat ive Software 
Black Hole (CT) ..... $36 
Trashman (CT) . . $36 
Astrobll1z(CT) . . .... . . ... . . .. ... S36 
City Bomber &. Minefield (CT) ........ S20 
Apple Panic (CT) ........ .... .... .. $36 
Choplilter(CT) . . ... .. ....... . $36 
Serpent ine(CT) ......... .......... $36 
Videomanla (CT) . .. .. .... . ........ $36 
Tef/aguard (CT) .. $36 

Thorn EMI 
River Rescue (CT) . . $29 
VIC Music Composer (CT) 
Mulanl Herd (CT) 

.. ........ $29 

.'29 
Automated Simulations 

Rescue al Rigel (C) 
Ricochet (C) 
Mons ter Maze (CT) 
Sword 01 Fargoal . 

.. $20 
..... S15 

.... .. .. ...... . . S27 
. ... ..... ... S27 

Spect ravision 
Cave In (CT) ... ..... ...... S27 
Number ClUnch (CT) .......... S27 
Reaganomics (Cn ...... . .......... $27 

Tronix 
Galactic BUtz(C) . 
Swarm(C) . 
Sidewinder/C) . 

. .......... $17 

. ..... .. . . . $20 
. ..... . . .. ... S20 

HES Software 
VICForth(CT) .... .. .... ......... . $45 
HESMon (CT) . . ... .. .. ...... $29 
Turtle Graphics (CT) .... $29 
HES Wr iter (CT) . . ...... $29 
Aggressor (CT) . . . ......... $29 
Shamus (CT) ...................... $29 
Protector (CT). . . . . $33 
Synlhesound (Music Syn th esizer) 

(Cn . . .. .. ........ . .... . $49 
Sklet(C) .... . ........... $15 
Maze o f Mikor IC) .................. $15 
Tank Wars (C) ... . ......... $15 
Victrek(C) . ... . . ..... .. . .. ... $15 
Pinball(C) . ........... . .. $13 
Simon(C) ........ .. . •.. .......... $13 
Fuel Pirates(C) . . $13 
PakBomber (C) .. .. . . ..... . . . . .. .. $13 
Laser Blitz (C) . . ... .... .. $ 15 
Tank Trap (C) ... $15 
Concenlration(C) ... .... ... . . .$ 13 
Dam Bombet(C) .................. $13 

*** SPECIALS OF THE MONTH ** * 
SLAGH 24K MEMORY BOARD - VIC 20 . . . . . . . . . . . . .$145 
VERBATIM DISKS(BOXI ...... . ....... .. $ 27 
HAYES SMARTMODEM 1200 . . •. . . . . ..... 5499 
WICO TRACKBALL .. .....•.••..... . . $ 49 
WI CO JOYSTICK . . . . . . . . . . . . . . . .5 23 
WICO JOYSTICK DELUXE. . . . . .. 5 26 
WI CO FAMOUS RED BALL JOYSTICK . ............ $ 24 
CARDCO 6 SLOT EXPANSION MOTHER BOARD ... $ 79 
CARDCO 3 SLOT EXPANSION MOTHER BOARD ...... $ 39 
CARDRITER LIGHT PEN (VIC 20) ......... . .... ... . .. $ 29 
USI AMBER MONITOR (12 ") ..... $169 
KIDSANDTHEVIC(BOOK) . . . .. $ 18 
KIDS AND THE ATARI (BOOK) . . . ... . ••. .... . . .. ... . $ 18 
IN·HOME·S ATARI400 KEYBOARD . . . . . . . . . . .. $ 99 

Computer Outlet 
Call Tol l 800.634.6766 Order Li ne 

Free Only 
Informati on & Order Inquiries (702) 369·5523 

ORDERING INFORMATION AND TERMS: 
For Fast Delivery send cashier checks. money orders ordirec/ bank wire 'rans· 

l ers. Persona/ and company checks allow 3 weeks /0 clear. C.O.D. orders ($3.00 
minimum) and 10;. 01 all orders over 5300. School purchase orders welcomed. Prices 
rellect a cash discount only and 8re subjec t /0 change. Please enclose your phone 
number wilh any orders. Shipping - Software ($2.50 minimum). Shipping - Hard· 
ware (please call). Foreign orders. APO & FPO orders - StO minimum and 15·/. of 
all orders over 5100. Nevada residen ts add 5 JI.% sales 16l1. All goods afe new and 
include l ac/ory w8ffanly. Due 10 OUf low prices. all sales are tina /. All relurns mus t 
have a re lurn aulhorization number. Call 702·369-5523 to oOlain one oeforereturnlng 
goods for replacement. All returned merchandise is suoject to a res tocking fee and 
must come with their orig ina l packaging in order to oe accepted. 

NO rerurns permilled alter 21 days Irom shioping dale. 

VIC 20 .. .$139 
VIC 1530 Datasette ....... . .. .... . $ 59 
VIC 1541 Disk Drive . . ... ... . $329 
VIC 1525 Graphics Printer .... .. . .. S329 
VIC 1210 3K Memory E_pander . .... $ 34 
VIC 111 0 8K Memory Expander .... . $ 52 
VIC 1111 16K Memory Expander ... . $ 89 
VIC ta l l RS 232 Tel mlnal lnterlace .. $ 43 
VIC 1211 Super Expander ..... .. .. . $ 59 
VIC 1212 Programmers Aid Cartridges 45 
VIC 1213 Vicmon Machine l ang uage 

Moni tor. . . .... . . . $ 45 
Vl 102 Introd uc t ion to Basic 

Program ming .......... : .... .. . $ 21 
VT 106;\ Recreation Pack .......... $ 45 
VT 107 A Home Calculation Pack .. . $ 45 
VT 164 Programmable Character Set $ 12 
VIC 1600Vlcmodem . .. .. . $ 89 
VIC 1311 Joystick . ..... $ 8 
VIC 1312 Game Paddles . ...... .... $ 16 
VM Prog rammers Reference Guide .. $ 14 

VIC Software 
Avenger .. . ........... .... $ 23 
SuperslOI . . . . . . . . . . . . .. . $ 23 
Super Alien . . .... .. ...... .. ... . $ 23 
Jupl l erlander . . . .. . . ..... .. . .... $ 23 
Draw Poker . . . ... . .. ...•...... ... $ 23 
Midnight Drive .. .. . . . ... • . ...... . $ 23 
Radar Rat Race . . $ 23 
Raid on Fort Knox . . .. . . . . S 23 
Sargon II Chess. . . .. .. . . $ 29 
Super Smash . . . $ 23 
Cosmic Cruncher ..... $ 23 
Gor! ... .... ................ .... $ 29 
Omega Race . ..... . S 29 
Money Wars . . .. .... . ... . . . ...... $ 23 
Menagerie ... . ... .. . . ..... . ..... $ 23 
Cosmic Jailbreak .. .. . $ 23 
Clowns ...... $ 23 
GardenWars ................... . 523 
SeaWolI . .. .. ....... .... . ...... . $ 23 
Adventureland . . ... .. .. .. ...... 5 29 
PltateCove ... ... . .. . . ........... 529 
Mission Impossible ... .. ........ .. $ 29 
The Count .. .... ... . .... ..... .... S 29 
Voodoo Castle . . ..... $ 29 
The Sky is Failing . .. $ 23 
MoleAllack ... .. .. . .. . $ 23 
Bi ngo Speed Math . . .. .. ... . $ 23 
Home Babysi tter . . . . .. $ 23 
Visible Solar System . . ..... $ 23 
Personal Finance .... . .... .. . .... 5 29 
Quick Blown FOx ......... . .... . . . $ 65 

United Microware 
Spiders 01 Mars (CT) . . .. .... . . . . .. $ 34 
Meteor Run (CT) . ... .... ... .. . ... $ 34 
AmOk(C) . .. .. .. . . .. . .. . .. . $ 17 
Allen Bll1z(C) ....... . ... ... ..... . $ 17 
Skymath(C) . . .. .. . .... ... . . $ 12 
Space Division (C) ....... $ 12 
Super Hangman (C) . . . . . ... . .. . . .. $ 14 
The Alien (C) . . ... ... ... ... .. .. ... $ 17 
30Maze(C) ........ ... .. ... . .... $ 12 
Kosmlc Kam ik aze(C) .......... ... $ 17 
SubChase(C) . ..... ... . ... . . . . $ 17 
Amok (CT) . . .. . . .. . .. $ 27 
Renaissance (CT) . . .. ... $ 34 
Al ien Blitz (CT) . .. . . . ... . . . $ 27 
Cloud Burst (CT) .. . .. ... $ 27 
Satelliles and Meteorites (CT) .. . ... $ 34 
Qutworld(CT) . . . ...... . . $ 34 
Wordcra ll ........... ... .. ... .... $270 

The Compuler Outlet is an 
associate 01 rhe Computer 
Learning Cen ler For Chl/· 
dren. We are experts in 

educallonaltechnology and can custom· 
lIe educational sollware CUNlcu/ums for 
scrroo l dis/ric/so individual schools. or for 
!he child at home. Please contact us 
aDout your sol tware and eQu/pmenl reo 
Quirements and lee/ free to stop Dy our 
school in Las vegas. 

We have one 01 the wor/d's larges t 
educational software inventories featur· 
ing our own Compu ter Learning Center 
software. 

Ten li ll ie Robots (ATARI) .. . . ..... 512.95 
Pre·School Math (ATARI) ..... . . .. $19.95 



ATARI NEW LOWER PRICES

TOP SELLERS

1200 XL Call

800 48K .$489

400 16K .$209

410 Recorder S 72

810 Disk Drive S419

825 Printer S569

830Modem S145

850 Interface S159

481 Entertainer I 64

482EOucator $110

AS3 Programmer S 52

484 Communicator . . . ., $289

853 16K Ham $74

The Bookkeeper Kil S165

ATARI Software
CX4104 Mailing List $ 19

CX404 Word Processor . 1102

CXL40O7 Music Composer . S 42

Programming 2 4 3 $ 22

Conversational Languages S 42

CX4018 Pilot $55

CX405 Pilot $ 92
CXL4003 Assembler Editor . S 42

CX8126 Microsoft Basic . $ 62

CXL4022Pac-Man $ 30

CX8130Cavernsol Mars ... $ 28

CXL4020 Centipede $ 30

CXL4006 Super Breaklul $ 26

CXL4008 Space Invaders S 26

CXL4009 Computer Chess .5 26

CXL4011 Star Raiders S 30

CXL4012MissileCommand .. ..$26

CXL4013 Asteroids S 26

The Bookkeeper $102

Home Filing Manager I 36

Atari Speed Readtng .. . S 54

My First Alphabet . . $ 26

JugglesHouse(D.C) I 22

Juggles Rainbow (D. C) - $ 22

Home Manager Kil ... $ 55

Family Finance . . $36

Time Wise S 23

Galaxian $ 30

Defender S 30

Qix S 30

Dig Dog S 30

ET Home Phone S 3£

Alan Writer $55

Business & Utilities

Atari
Temple of Apshai S 27

Raster Blaster S 20

Apple Panic J 20

Crossfire $ 20

Threshold $ 27
Mousekattack S 23

Krazy Shootout $ 34

Deadline $ 34

Tumble Buys S 20

Pool 1.5 $ 23

Ricochet $ '5
Empire of the Overmind . . . . .1 23

Wiz S Princess $ 22

Mission Asteroid $ 17
Ah Baba 4 the Forty Thieves . $ 22

TheShattered Alliance S 27

Canyon Climber S 20

Shooting Arcade ....... S 20

Pacific Coast Highway $20

Clowns 4 Balloons . S 20

Preppie .., .■ ■ $ 20

Rear Guard

Lunar Lander

War $ 17
Star Warrior S 27

Dragon's Eye $ 20

$169

$ 20

-$ 75

S105

S 65

S 59

Visicaic

Mail Merge

Data Perfect ...

Letter Perfect

Tent Wizard

Datasm65 2 0

File Manager 800 -t .. .S 65

Syn Assembler . ..S3*

Page6 S 20

Alan World S 39

K.Dos $59

Micropainief S 23

Color Prinl S 27

Lisp Interpreter $ 79

Bishops Square . .S 20

Graphic Master $ 27

Graphic Generator S 17

Basic Compiler . . S 65

Computaris Financial Wizard S 45

Color Accountant $65

Datalink S 27

Filelt2Sys!em S 34

Diskette Inventory System $ 17

P.M.P.Property Management . $179

Programming Techniques

Display Lists $ 17

Honz/Vert Scroll $ 17

PageFlippmg $ 17

Basics ol Animation $ 17

Player Missile Graphics S 24

Sound $ 17

Data Files S 24

Crush. Crumble 4 Chomp $20

Jawbreaker $ 20

Zorkl $ 27

Zorkll $ 27

Soltpom Adventure I 20

Deluxe Invaders $ 23

Chicken $ 23

Nautilus $ 23

Rescue at Rigel $ 20

Frogger $ 23

Choplilter $ 23

CurseofRa $ 15

Ghost Encounters I 20

Ulysses and The Golden Fleece . $ 23

Battle of Shiloh $27

Tigers in the Snow $ 27

Track Attack $ 20

Sham us $ 23

Picknick Paranoia $ 23

Claim Jumper $ 23

EmDargo S 34

Firebird $ 34

Cyclod $ 20

Spare Eggs $ 20

Sneakers $ 20

Snake Byte $ 20

*** SPECIALS OF THE MONTH ***

ELEPHANT DISKS(BOX) $ 20

HAYES SMARTMODEM $209

MOSAIC 32K RAM S 89

RAMDISK (128K) $399

AMDEK COLOR I MONITOR $309

PERCOM DOUBLE DENSITY DRIVE $515

NEC 8023A PRINTER $459

BASIC A + (OSA + INCLUDED) $ 59

FLIP N' SORT DISKETTE BOX $ 21

(Holds 50 Diskettes)

FLIP-SORT CARTRIDGE BOX $ 21

(Holds 10 Atari Computer Cartridges)

MOSAIC 64K RAM $149

80 COLUMN BOARD (ATARI) $279

ALL APX SOFTWARE $15% TO 20% OFF

PERCOM SINGLE DENSITY DRIVE $409

Computer Outlet
Park Place — Upper Level

1095 E. Twain — (702) 796-0296

Las Vegas, Nevada 89109

800-634-6766 Ordoen,Lyine
Information Order Inquiries (702) 369-5523

We accept Major Credit Cards

Mon.-Fri. 8 A.M.-6 P.M.

Sat. 9 A.M.-5 P.M.

Dealer Inquiries Invited

NEW

ATARI
King Arthurs Heir (D} S 20

Escape from Vuncan's Isle ID> $ 20

Crypt of the Undead(Di $ 20

The Nightmare(D) S 20

Danger in Drindisti (D. C) $ 15

Armor Assault (D) $ 27

Monster Maze (CT) $ 27

Alien Garden (CT) I 27

Plattermania(CT) $ 27

David's Midnight Magic (D) $ 23

Star Blazer (Dl $ 22

Stellar Shuttle (D.C) $ 20

Genetic Drift (D.C) S 20

Labyrinth (D. C) S 20

Serpintine(D) $ 23

Sea Fox (D) S 20

Spell Wizard (0) S 53

Sands of Egypt (D) $ 27

Pool 400 (CT) S 27

Speedway Blast (CT) S 27

K-razy Kritters(CT) S 34

K-Star Patrol (CT) S 34

K-Ra2yAnliks(CT) $ 34

Crossword Magic ID) $ 34

Master Type S 27

Gorl (D) S27. (CT) S 30

Wizard of Wor |D)S17.(CT)S 30

Cyborg (D) S 23

GoldRush(D) S 23

BanditS(D) S 23

WayOut(D) S 27

FastEOdy(CT) S 24

World War I (CT) $ 24

Beanie Bopper(CT) S 24

The Cosmic Balance (D) S 27

Miner 2Q49er(CT) $ 34

Attack at EP-CYG-4 (DJS22. (C)S 20

Chess (D) S 45

Checkers fD) . S 34

OdmfDl $ 34

Snooper Troops #1 (D) S 30

Snooper Troops #2 (D) S 30

Story Machine (D( S 23

Face Maker (D) S 23

Haunted Hill (D)S20, (C)S 17

Trivia Trek (D) 5 20

Datalink (D) S 27

Space Shuttle (D) 5 20

Jerry White's Music Lessons(D.C) . .5 20

SwiftyTach Master (O)S20.(C)S 17

Apocalypse |D, C) S 23

Raptillian (D. C) S 23

Kid Grid (D. Cj $20

Aliencounter(FaceFlash)(D.C) ....$ 26

The Jar Game/Chaoe (D. C) $ 26

Gulp/Arrow Graphics (D.C) I 26

Golf Classic/Compubar $26

FrenzyiFhp FlopfD.C) S 26

Battling Bugs/Concentration (D. C).. $ 26

Submarine Commander (CT) S 34

Jumbo Jet Pilot (CT) S 34

Soccer (CT) $ 34

Kickback(CT) S 34

Darts (C) $ 22

Pool(C) $ 22

Dominoes and Cnbbage (C) £ 22

PigPen(D) S 20

Starcross (D) $ 27

Zorklll(D) $ 27

Journey to the Planets (D,C) . . .$ 20

MoonSnutlle(D) $ 27

Moon Patrol (C) .$ 17

NormandieiD. C) S 27

Zaxxon |D. C( S 27

Juggler(D) $ 20

Survival of the Fittest $ 27

Baseball (D)S23.<C|$ 20

Sentinel I (D) S23. (C) S 20

The Guardian of Gorm . . .(D)S23, (C)$ 20

Miner 2049er (CT) $ 34

JeepersCreepers(D| $ 20

Snapper{D) $ 20

Twerps (D) $ 23

FlipOut(D) S 20

The Birth of the Phoenix $16

Protectorll (D)S23.(Cl$ 29

.Jk AlARI 

1200 XL 
80048K 
400 16K 
4\0 Recorder . 
al0 Disk Drive 
825 Prin ter . 
830 Modem 
850 Interface 
481 EntertaIner 
482 Educator .. 
483 Programmer 
484 Communicator 
85316K Ram . 
The Bookkeeper Kit 

Call 
$489 
$209 

. .. $ 72 
....... $419 

. $569 
. .... S145 

... $159 
.. S 64 

. S110 
....... $ 52 

..... S289 
. ... ... $ 74 
.. ..... $165 

ATARI Software 
CX4 104 Marling list ... S 19 
CX404.Word Processor ... $102 
CXl4OQ7 Music Composcr .. '" . $ 42 
Programming 2 & 3 . S 22 
Conversallonal l anguages . . .... $ 42 
CX4018 Pilol. ....... . $ 55 
CX405Pilol . _. S 92 
CXL4003 Assembler Editor .. S 42 
CXB 126Mlcrosol , BasIc .. . .... S 62 
CXL4022 Pac-Man S 30 
CXB I30Cavcms or Mars S 28 
CXl4020 Cenhpede S 30 
CXL4006 Super Brcaklut . S 26 
CXl400B Space Invaders S 26 
CXL4009 Computer Chess S 26 
CXL4011 Star RaIders S 30 
CXL4QI2M.ss"eCommand . S 26 
CXL4013 Astero.ds S 26 
The Bookkeeper $ 102 
Home F.ling Manager S 36 
Alar. Speed Readrng S 54 
My F., sl Alphabet . $ 26 
Juggles House (D. C) ... 5 22 
Juggles Ra.nbow{O. C) . .. $ 22 
Home Manager K. t .. S 55 
Fam.,y F.nance . $ 36 
T.me W.se $ 23 
Ga lal.an S 30 
Defender $ 30 
O'l( S 30 
O.gOog . $ 30 
ET Home Pnone $ 3': 
Alarl Wil i er . S 55 

Business & Utilities 
VlSlcatc 
Mall Merge 
Oala Per fec i 
Leiter Perfec i 
Telt Wizard 
Oalasm 65 2 0 
File Manager 800 .. 
Syn Assembler 
Page6 
AtaliWortd 
K·Oos 
M icroparntel 
COlor Pllnt 
LISp Inlerpreter 
BiShOpS SQuare 
Graphic Master 
GraphiC Generator 
Basic Compiler 
Computart's Fina nC ial Wizard 
COlor Accounlant 
Oatallnk 

. $169 
$ 20 

... $ 75 
S105 

' " .. S 59 
.. S 65 , " 

'20 
'39 
'59 
'23 
'27 

... 5 79 
.S 20 

'27 
, 17 
, 65 
, '5 
, 65 

'27 
File It2 SySlem ... S 34 
Olskelle Inventory SySlem ....... $ 17 
P. M.P . Properly Ma nagement .. S179 

Programming Techniques 
Display Lists . $ 17 
HOllzNert Scroll $ 17 
Page Fhpprng . . $ 17 
BaSICS of Amma\!on . $ 17 
Player Missole GraphiCS 
Sound .. 
Dala Files 

. S 24 

. $ 17 

. $ 24 

NEW LOWER PRICES 

Temple 0 1 Apshai . 
Raster Blaster .... 
Apple Panic . 
Crossllre . 
Threshold . 
Mousekallack . 
Krazy ShoOlout . 
Deadline .. 
Tumble Bugs 
Pool 1.5 . 
Ricochet . 

TOP SELLERS 
Atari 

.S 27 
.. S 20 

....... S 20 
.• 20 

....... S 27 
. $ 23 

... $ 34 
...... S 34 

.... $ 20 

.... S 23 

.... S 15 
.. S 23 

.... S 22 

CrUSh. Crumble & Chomp . 
Jawbreaker 
Zork I. 
Zork II . 
Sol tporn Adventure . 
Deluxe Invaders . 
Chicken 
Nautilus . 
Rescue at Rigel . 
Frogger 
Chopillter . 
Curse 01 Ra 
Ghost Encounters 

... ..... S 20 
· ... S 20 

. ...... S 27 
.S 27 

.. S 20 
. ...... S 23 

..... $ 23 
. $ 23 
. $ 20 

....... S 23 
· . .. $ 23 

Empire 0 1 the Ovelmrnd . 
Wiz & Prrncess . 
Mission AsteroId .. 
Ali Baba & the Forty Thieves . 
The Shattered Alliance. 
Canyon Climber .. 

• 17 .• $ 22 

Ulysses and The Golden Fleece 
Battle 01 Shitoh . 

. S 15 
... $ 20 
.. S 23 

... $ 27 

Shooting Arcade . . ... 
Paci f iC Coast Highway . 
Clowns & Balloons 
PrepPie . 
Rear Guard .... 
Lunar Lander . 
War .. 
Star Warrior . 
Oragon's Eye . 

.. S 27 
. , 20 
. , 20 

'20 
.. $ 20 

• 20 

• 17 . $ 17 
.... S 17 

...... S 27 
. , 20 

Tigers in the Snow .. 
Track Allack . 
Shamus 
Picknlck ParanOia . 
Claim Jumper 
Embargo . 
Flfebird ... 
Cycled 
Spare Eggs . 
Sneakers 
Snake Byle . 

.. S 27 
. , 20 
.S 23 
.23 

•• $ 23 
.S 34 

. .. $ 34 
.... $ 20 

. $ 20 
.. $ 20 

.. ..... $ 20 

••• SPECIALS OF THE MONTH ••• 
ELEPHANT DISKS(BOX) . "" . $ 20 

· .$209 HAYES SMARTMODEM . 
MOSAIC 32K RAM .. 
RAM DISK (128K) . 

"" . . . . """" ,, $ 89 

AMDEK COLOR I MONITOR . . .. .... • • • . 
PERCOM DOUBLE DENSITY DRIVE 
NEC 8023A PRINTER ..... 
BASIC A + (OSA + INCLUDED) 
FLIP N' SORT DISKETTE BOX 

(Holds 50 Diskettes) 
FLlP·SORT CARTRIDGE BOX ................. . 

.$399 
· . $309 
· . $515 

. .... $459 
. $ 59 
. $ 21 

.$ 21 
(Holds 10 Atarl Computer Cartridges) 

MOSAIC 64K RAM 
80 COLUMN BOARD (ATARI) .... 
ALL APX SOFTWARE .. 
PERCOM SINGLE DENSITY DRIVE . 

· .. $149 
· .$279 

. $15% TO 20% OFF 
· .$409 

Computer Outlet 
Park Place - Upper Level 

1095 E. Twain - (702) 796·0296 
Las Vegas , Nevada 89109 

Call Toll 800.634.6766 Order Line 
Free Only 

Information Order Inquiries (702) 369·5523 

We accept Major Credit Cards 

Mon.·Fri. 8 A.M.·6 P. M. 
Sat. 9 A.M.·5 P. M. 

Dealer Inquiries Invited 

NEW 

AlAR I 
King Arthur 's Heir (0) ............. S 20 
Escape from Vuncan's Isle (O) . S 20 

Crypt 01 the Undead (0) .. .. S 20 
The Nightmare (0 ) . . ...... ... . S 20 
Danger in OrindlstJ (0 . C) .....•.•• S 15 
Armor Assault (0) ......... S 27 

Monster Maze (Cn .. S 27 
Alien Garden (Cn ............ $ 27 
Plallermanla(CT) ............ S 27 
David's Midnight Magic (D) $ 23 
Star Blazer (0) ... .. ... S 22 

Stellar Shultle (0 . Cj •.. . ...... $ 20 
Genetic Orilt (0 . C) ............. $ 20 
Labyrinth (0. C) .•................ $ 20 
Serpinline (0 ) . • • S 23 
Sea Fox(O) . .. .... S 20 

Spell Wizard (0 ) . • • .....••.••... S 53 
Sands 01 Egypt (0) . . S 27 
Pool 400 ICT) ... . ............ S 27 
Speedway BiaSI (CT) . . .. S 27 
K·razy Kritters (CT) ... . ... . . .. .. S 34 

K·Star Patrol ICT) . . ........... S 34 
K·Razy Antlks (eT) . . ...... $ 34 
Crossword Magic (0 ) .......... . .. S 34 
Master Type . . ....... S 27 
God . ... (D)S27.(CT)$ 30 
Wizard 0 1 Wor . . (0) S,17. leT) $ 30 
Cyborg (0).. .... . . . ... . ..... $ 23 
Gold Rush (D) . .. .......... . ... 523 
Bandits/D) . . . . ... $ 23 
Way Out (0 ) .... .. ..... .•. . ... S 27 

Fast EddYICT) . . . ... . .. . . S 24 
World War I (eT) ........ .... . ..... $ 24 
Beanie Bopper (CT) . .. S 24 
The Cosmic Balance (0) . .. 5 27 
Miner 204ger (CT} . . ..... $ 34 

Attack at Ep·CYG·4 ..... . (0) S22. (C) S 20 
Chess (0) • • S 45 
Checkers (0) ..................... S J4 
Cdin IO) .. ... ... . .... S J4 
Snooper Troops '" (D) .... . ...... S 30 

Snooper Troops.2 (0) ............. $ 30 
Story Machine (0) . $ 23 
Face Maker (0 ) . . ... ......... S 23 
Haunted Hill . . ... (0 ) $20. (C) $ 17 
Tr ivia Trek (0) .. . . S 20 

Oatalink(O) .......... S 27 
Space Shuttle (0) . . ........ S 20 
Jerry White's Music Lessons (O.C! .. S 20 
Swifl~' Tach Master . . (0 ) 520. (C)S 17 
Apocal ypse(O. C) .. . 5 23 

Raptillian (0. C) . . . .......... S 23 
Kid Grid(O.C) . .. ........ . ... . .. . $ 20 
Aliencounier (Face Flash)(O. C) .. . . S 26 
The Jar Game/Ch aoe (0. C) .S 26 
Gulp/Arrow Graphics (D. C) . .5 26 

Golf Clas$ic/Compubar .... ... .... S 26 
Frenzy/Flip FloplO. C). . S 26 
Battling Bugs/Concentration (0 . C) •• $ 26 
SubmarineCommandef(CT) . . ..... S 34 
Jumbo Jel Pilot (CT) .............. $ 34 

Soccer (CT) . . .. $ 34 
Kickback (CT} .. . S 34 
Darts (e) . . ....... $ 22 
Pool IC) . . . . . . . . . ... $ 22 
Dominoes and Clibbage (C) ........ S 22 

Pig Pen (0) ....... . . ... . $ 20 
Stare ross (0) .. ... ... . $ 27 
Zork III(D) . . .... .... ... . S 27 
Journey to the Planets (0, C) . . ..... $ 20 
Moon Shuttle (D) .. . $ 27 

Moon Pallol Ie) . . ........ S 17 
Normandie (0 . C) . . . S 27 
Zaxxon (0. C) . . S 27 
Juggler (0) .. . ..... S 20 
Sur~ival of the Fittest . ..... . . ..... $ 27 

Baseball . ...... .. .... . . (0) S23. (C)S 20 
Sent inell .............. (0) 523. (e) S 20 
The Guardian o f Gorm . .. (0) $23. (C) $ 20 
Minel 204gel (en .......... .. .... $ 34 
JeepersCreepers (0) . . $ 20 

Snapper (0) . . . .. ..... $ 20 
Twerps (O) .. . .. $ 23 
Flip Out(O) . .. .. ..... S 20 
The Birth 01 the Phoenix . . .. S 16 
Protector II ........... (O)S23. (C) S 29 



HowTo Type COMPUTERS Programs

Many of the programs which are listed in COMPUTE! contain

special control characters (cursor control, color keys, inverse

video, etc.). To make il 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: bcegeicbbeoese

Enter these characters with the Atari logo key, {A}.
Wh«n you see Typs See

(CLEAR)

tUPJ

(DOWN}

tLEFTJ

CRIQHTJ

(BACK S3

(DELETE)

(INSERT!

(DEL LINE)

(INS LINE)

(TAB)

CCLR TAB)

CSET TAB)

CBELL)

CESC)

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

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

K

t

*■

«-

u

u

□

a

□

i

Cl»jr Screen

Cursor Up

Cursor Down

Cursor Left

Cursor Right

Backspace

Delete character

Insert character

Delete line

Insert line

TAB key

Clear tab

Set tab stop

Ring buzzer

ESCape key

Graphics characters, such as CTRL-T, the ball character • will

appear as the "normal" letter enclosed in braces, e.g. (T .

A series of identical control characters, such as 10 spaces,

three cursor-lefts, or 20 CTRL-R's, will appear as UO

SPACES), 13 LEFT J, (20 R1, etc. If the character in braces is

in inverse video, that character or characters should be en

tered with the Atari logo key. For example, ( pi } means to

enter a reverse-field heart with CTRL-comma, £ 5mti means to

enter five inverse-video CTRL-U's.

Commodore PET/CBM/VIC
Generally, any PET/CBM/VIC program listings will contain

bracketed words which spell out any special characters:

I DOWN 1 would mean to press the cursor:down key;

(3DOWN i would mean to press the cursor-down key three

times.

To indicate that a key should be shifted (hold down the

SHIFT key while pressing the other key), the key would be

underlined in our listing. For example, S would mean to

type the S key while holding the shift key. This would result

in the "heart" graphics symbol appearing on your screen.

Some graphics characters are inaccessible from the keyboard

on CBM Business models (32N, 8032).

Sometimes in a program listing, especially within quoted

text when a line runs over into the next line, it is difficult to

tell where the first line ends. How many times should you

type the SPACE bar? In our convention, when a line breaks

in this way, the - symbol shows exactly where it broke. For

example:

100 PRINT "TO START THE GAME "

YOU MAY HIT ANY OF THE KEYS

ON YOUR KEYBOARD."

shows that the program's author intended for you to type

two spaces after the word GAME.

All Commodore Machines

ClearScreen {CLEAR}

HomeCutsor { HOMEl

CursorUp {UP}

Cursor Down { DOWN}

CursorRight {RIGHT}
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CursorLeft {LEFT}

Insert Character {INST}

Delete Character {DEL}

Reverse Field On {rvS}

Reverse Field Off { OFF}

VIC/CBM 64 Conventions

Set Color To Black {B LK}

SetColorToWhite {WHT]
Set Color To Red {RED}

SetColorToCyan {CYN}

SetCoIorToPurple {PUR}

Set Color To Green {GRN}

SetColorToBIue {BLU}

Set Color To Yellow {YELf
FunctionOne {Fl}

Function Two

Function Three

Function Four

Function Five

Function Six

Function Seven

Function Eight

iF2}

{F3}

{F4}

{F5}

[F6J

{F7}

{F8}

Any Non-implemented

Function {NIM}

To enter any color code, hold down CTRL and press the

appropriate color key. Use CTRL-9 for RVS on and CTRL-0

for RVS off.

8032 Fa140 Conventions

SetVVindowTop {SET TOP} Erase To Beginning ERASE BEG}
Set Window Bottom{ SET BOT} Erase ToEnd {ERASE END)
ScrollUp {SCR UP} ToggleTab [TGL TAB}
ScrollDown {SCR DOWN) Tab {TAB}
InsertLine {INST LINE} Escape Key {ESC}
Delete Line {DEL LINE}

When you see an underlined character in a PET/CBM/VIC

program listing, you need to hold down SHIFT as you enter

it. Since the VIC-20 and Commodore 64 have fewer keys

than the PET/CBM, some graphics are grouped with other

keys and have to be entered by holding down the Commodore

key. If you see any of the symbols in the left column under
lined in a listing, hold down the Commodore key and enter

the symbol in the right column. Just use SHUT to enter all

other underlined characters.

J

#

$
%
'

&

\

1

7

(
)

K

I

T

&

G

M

+

-

F

B

£

SHIFT-£

-*-

f

-

=

<

>

»

+

0

PI

s .

z ■

X

c

V

D

P

N

Q

A

1

2

3

4

5

6

7

8

9

(§
[

1

E

R

W

H

J

L

Y

U

I

SHIFT*

SHIFT +

SHIFT-

Apple II /Apple II Plus

All programs are in Applesoft BASIC, unless otherwise

stated. Control characters are printed as the "normal" char

acter enclosed in brackets, such as { D1 tor CTRL-D. Hold

down CTRL while pressing the control key. YouWill not see

the special character on the screen.

TRS-80 Color Computer

No special characters are used, other than lowercase. When

you see letters printed in inverse video (white on black),

press SH1FT-0 to enter the characters, and then press SHII-T-0

again to return to normal uppercase typing.

Texas Instruments 99/4
No special control characters are used. Enter all programs

with the ALPHA lock on (in the down position). Release the

ALPHA lock to enter lowercase text.

Timex TS-1000, Sinclair ZX-81

Study your computer manual carefully to see how to enter

programs. Do not type in the letters for each command,

since your machine features single-keystroke entry of BASIC

commands. You may want to switch to the FAST mode

(where the screen blanks) while entering programs, since

there will be less delay between lines. (If the blanking screen

bothers you, switch to the SLOW mode.)

How To Type COMPUTE!'s Programs 
Many of the programs \vhich are listed in COMPUTE! conta in 
specia l control characters (cursor control, color keys, inverse 
video, etc.). To make it casy 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 compute r. Refer to the appropriate 
tables when you come across a n unusual symbol in a program 
listing. If you arc unsure how to actually enter a control 
cha racter, consult your computer's manuals. 

Atari 400/S00 
Characters in inverse video will appear like: OC:::~'X"J([ 
Enter these characters with the Atari logo key, { ....... l . 
Wh..n you 5_ Type S-

(CLEAR) ESC SHIFT < '" Cle.,.. Sc,..een 
(loP) ESC CTRL - "f Cur.or Up 
(DONN) ESC CTRL - • eu,..SOf"" ~ 
(LEFT) ESC CTRL + + CurSOf"" L.f t 
(RIBHT) ESC CTRL • ... CurSOr'" Right 
(BACK 5) ESC DELETE .. BAcksp.ce 
(DELETE) ESC eTRL DELETE CJ o.lete cha,...ct.,-
(INSERT) ESC CrR&.. INSERT II In ..... t ch.,...ct .... 
(DEL LINE) ESC SHIFT DELETE 0 h1ete 1 i ne 
(INS LINE) ESC SHIFT INSERT [] In ..... t line 
(TAB) ESC TAB ~ TAB k.y 
(CLR TAB) ESC CTR&.. TAB GI Cle.,.. t.b 
(SET TAB) ESC SHIFT TAB Cl Set t.b .top 
(BELL) ESC CTRL 2 [3 Ring buzz...-
(ESC) Ese ESC " ESC.pe key 

GraphiCS characters, such as CfRL-T, the be,1I characte r - \·vill 
appear as the "normal" letter enclosed in braces, e.g. fT 

A series of identical control cha racters, such as 10 spaces, 
three cursor-lefts, or 20 CTRL- R's, will appear as 110 
SPACES', {3 LEFTJ, f 20 R I, e tc. If the character in braces is 
in inve rse video, that character or characte rs should be en­
tered w ith the Atari logo key. For example.. f it } means to 
e nter a reverse-field heart with CfRL-comma, {5 OO I1 mea ns to 
e nter five inve rse-video CfRL-U's. 

Commodore PET/CBMNIC 
Generally, any PET/CBMNIC program listings will contain 
bracketed words which spell out any special characters: 
{DOWN J would mea n to press the cursor:down key; 
{3DOWN I wou ld mean to press the cursor-dov,," key three 
times. 

To indicate that a key should be shifled (hold down the 
SHiFf key while pressing the other key), the key would be 
underlined in our listing. For example, ~ wou ld mean to 
type the S key while holding the shift key. This would result 
in the "heart" graphics symbol appearing on your screen. 
Some graphics characters are inaccessible from the keyboard 
on CBM Business models (32N, 8032). 

Sometimes in it program listing, especially within quoted 
text when a line runs over into the next line, it is difficult to 
tell where the fi rst line ends. Huw many times shou ld yuu 
type the SPACE bar? In our convention, w he n a line breaks 
in this way, the - symbol shows exactly where it broke. For 
example: 

100 PRINT -T O START THE GAME 
YOU MAY HIT ANY OF THE KEYS 
ON YOUR KEYBOARD.-

shows that the program's author intended for you to type 
two spaces after the word GAME. 

All Commodore Machines 
ClcarScrcen {CLEAR} 
Home Cursor { HOME} 
Cursor Up {Up} 
Cursor Down { DOWN} 
Cursor Right (RIG HT] 
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Cursor Lcft {LEFT} 
Insert CharacJer (INST) 
Delete C haracter {DEL) 
Reverse Field On {RVS) 
Reverse Field Off { OFF} 

VIC/CBM 64 Conventions 
SetColorTo Black {BLK} 
Scl ColorToWhile {WHT} 
Sct ColorTa Red {RED} 
Sct ColorTa Cyan {CY'N I 
Set ColorTa Purple {PUR} 
SetColorToGrccn {GRN} 
Sct ColorTa Blue {BLU} 
Set ColorTo Yellow {YEL} 
Function One U"1} 

Function Two t F2} 
function Three {F3} 
Function Four {F41 
Function Five {F5} 
Function Six { F6 } 
Funct-ion Seven {F7} 
Function Eight {F8} 
Any Non·implemented 

Function {NIM} 

To en ter a ny colo r code, hold do,·vn CfRL and press the 
appropriate colo r key. Use CfRL-9 (or RVS on and CTRL-O 
for RVS ofr. 

8032/Fat 40 Conventions 
Sct Window Top {SET TOP J Erase To Beginning {ERASE BEG} 
SCi Window !.IoHom{ SET BOT} Er.1seToEnd {ERASE ENOl 
Scroll Up {SCR UP} ToggleTab {TGL TAB} 
Scroll Down {SCR DOWN} Tab {TAB} 
Insert Line {INST LINE} Escape Key {ESC} 
Delete Line {DEL LINE} 

When you sec an underlined chara <.'te r in a PET/C UM/VIC 
program li s ting, you ne~d to hold down SH IFT as you enter 
it. Since the VIC-20 a nd Commodore 64 have fewer keys 
than the PET/CBM, some graphics are grouped with other 
keys and have to be entered by holding down the Commodore 
key. If you see any of the symbols in the Ielt colu mn under­
lined in a lis ting, hold down the Commodure key and enter 
the symbol in the right column. Ju~t usc SHIfT to enter all 
ot her underlined characters. 

K -- ' 1 E 
I t PI 2 R 

# T S 3 W 
$ @J Z 4 H 
% G = X 5 J 

M ( C 6 l 
& + > V 7 Y 
\ D 8 U 

F P 9 I 
? B , N @ SHiFf' 
( £ + Q I SHIFf + 
) SHIFf-£ 0 A J SHIFr-

Apple III Apple II Plus 
All programs are in Applesoft BASIC, unless ot hc nvise 
sta ted. Control charllcters are printed as the "normal" ChM­

acler enclosed in brackets, such as I D} for CfRL-D. Hold 
down CTRL while pressing the control key. You will not see 
the special character on the screen. 

TRS-SO Color Computer 
No special characters are used, other than lowercase. When 
YOll see It..'lters printed in inverse video (whi te on black), 
press SHIFT-O to enter the characl'e rs, and then press SHIFT-O 
aga in to return to no rmal uppercase typing. 

Texas Instruments 99/4 
No special control characters are used. Enter all programs 
with the ALPHA lock on (in the down position). Release the 
AL PH A lock to enter lowercase text. 

Timex TS-1000, Sinclair ZX-S1 
Study your computer manual ca refully to see ho\'\' to enter 
programs. Do not type in the letters for each command, . 
s ince your machine features s ingle-keys troke en try of BASIC 
commands. You may want to switch to the FAST mode 
(where the screen blanks) w hile enteri ng programs, since 
there w iil be less delay between lines. (If the blanking screen 
bothers you, switch to the SLOW mode.) 



VIC-20 Users:

You're Not Alone Anymore!
Now you can gel a full range of support services from

our International VIC-20 Users Group, including a

free newsletter, special sale prices on software and

hardware, and inexpensive rentals of all VIC-20

cartridge-based programs. Look at these sample

prices.
List Sale

COMMODORE

Programmer's Aid

VIC Mon

59.95

59.95

47.96

47.96

Rental

(One Month)

6.00

6.00

VIC Avenger

Super Alien

Radar Rat Race

GORF

Raid on Fort Knox

Omega Race

Sargon II Chess

Scott Adams Adventures

HES

HES Writer

VIC Forth

HES Mon

Turtle Graphics

Aggressor

Gridrunner

THORN EMI

River Rescue

VIC Music Composer

CREATIVE

Choplifter

Serpentine

Astroblitz

Apple Panic

Black Hole

Videomania

Terraguard

UMI

Spiders of Mars

Meteor Run

Renaissance

Skibbereen

Outworld

Video Vermin

Amok

Cloudburst

Sats and Mets

Alien Blitz

29.95

29.95

29.95

39.95

29.95

39.95

39.95

39.95

39.95

59.95

39.95

39.95

39.95

39.95

39.95

39.95

39.95

39.95

39.95

39.95

39.95

39.95

39.95

39.95

49.95

49.95

49.95

39.95

39.95

39.95

39.95

39.95

49.95

39.95

23.96

23.96

23.96

31 96

23.96

31.96

31.96

31.96

31.96

47.96

31.96

31 96

31.96

31.96

31.96

31.96

31.96

31.96

31.96

31.96

31.96

31.96

31.96

31.96

39.96

39.96

39.96

31 96

31.96

31.96

31.96

31.96

39.96

31.96

3.00

3.00

3 00

4.00

3.00

4.00

4.00

4.00

4.00

6.00

4 00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

5.00

5.00

5.00

4.00

4.00

4.00

4.00

4.00

5.00

4.00

Membership fee only S1 5 to join, plus $10 per year

dues (total of S25 first year). Call or write for more

detailed information.

1964 OAK RIDGE TURNPIKE OAK RIDGE, TN 37830

615-482-9592

VISA AND MASTERCARD ACCEPTED

Look what I've

got foryou

a$3995Light Pen
for •COMMODOREVIC20
w • COMMODORE VIC 64

• ATARI 400/800
• APPLE II

Now you can make your computer come alive
and free yourself of many keyboard strokes.

Touch my light pen to your TV screen and
draw or paint multicolored pictures or pick

from a menu. It's that easy!

My LP-10 low cost, no switch light pen is

active at all times.

My LP-15 high resolution, high speed light pen

has a push switch to activate the signal. It is
supersensitive and can control the curser 6

inches from the screen.

LP-10 ... $39.95 LP-15 ... $119.95
Interface card required for Apple II with

LP-10 & LP-15... $99.95

Alt Ught Pens are sold complete with
Demo Cassettes & Instructions.

TECH-SKETCH inc
Tech-Sketch Inc. is a subsidiary ol Ampower Instrument Company. Inc

26 Just Road»Fairfield, N.J. 07006
Dealers and Distributor inquiries invited.

Commodore, Atari, Apple are Reg.Tm's

Please print clearly

TECH-SKETCH INC, 26 Just Road, Fairfield, N.J. 07006

Please send me D LP-10 Light Pens @ S39.95

□ LP-15 Ught Pens @ S119.95
_ Apple II Interface Cards @ S99.95

Enclosed my check for $ (allow 3 weeks)

Bill my □ VISA □ MasterCard

Number_

Signature.

Name

Address _

City

Expires / /

State. Zip.

30 day money back guarantee C-6

VIC-20 Users: 
You're Not AloneAnymore! 

Now you can get a full range of support services f rom 
our International VIC -20 Users Group, including a 
free newslette r, special sa le prices on softw are and 
hardware, and inexpen si ve rentals of a ll VIC-20 
ca rtr idge- based program s. Look at these sample 
prices. 

List S ale Re ntal 
(One Month) COMMODORE 

Programmer 's Aid 
VIC Mon 

59.95 
59.95 

4 7.96 6.00 

VIC Avenger 
Su e lie 

Raid on Fort Knox 

Sargon II Chess 

29.95 
9 

29 .95 
39 .95 
29.95 
39.95 
39.95 31.96 

6.00 

4 .00 
Scott Adams Advenlures 39.95 31.96 4 .00 

THORN EMI 
River Rescue 
V IC Music Composer 

CREATIVE 
Choplifter 
Trashman 
Serpentine 
A st rob litz 
Apple PanIc 

la k H I 

39.95 31 .96 
39.95 31.96 

49.95 
49.95 

4.00 
4.00 

Membersh ip fee only $15 to join , plu s $ 10 per year 
dues (to ta l of $25 f ir st yea r ). Call or w rite fo r more 
detai led information . 

~\jJ/~ 
~ -?~too ~ 

1964 OAK RIDGE TURNPIKE OAK RIDGE, TN 37830 

615-482-9592 

VISA AND MASTERCARD ACCEPTED 

Look what I've 
got for 

a $3995 Light Pen 
for • COMMODORE VIC 20 

• COMMODORE VIC 64 
• ATARI 400/800 
• APPLE II 

Now you can make your computer come al ive 
and free yourself of many keyboard strokes. 
Touch my light pen to your TV screen and 
draw or paint muHicolored pictures or pick 
from a menu. It's that easy! 
My LP-10 low cost, no switch light pen is 
active at all times. 
My LP-1 5 high resolution, high speed light pen 
has a push switch to activate the signal. It is 
supersensitive and can control the curser 6 
inches from the screen. 
LP-10 ... $39.95 LP-15 ... $119.95 

Inlerface card required for Apple II with 
LP-10 & LP-15 . .. $99.95 

All Light Pens are sold complete with 
Demo Cassettes & Instructions. 

TECH-SKETCH INC. 
Tech-Sketch Inc. is a subsidiary ot Ampower Instrument Company, Inc. 

26 Just Road. Fairfield, N.J. 07006 
Dealers and Distributor inquiries invited, 

Ccmmodore. Atari . .Apple are AeQ.Tm·s --------------------Please print clearly I 
TECH·SKETCH INC., 26 Just Road, Fairfield, N.J. 07006 I 

I 
Please send me 0 __ LP-l0 Ughl Pens @ $39.95 

o __ LP·15UghIPens @ S119.95 I 
I 0 -- Apple II lntertace Cards @ $99.95 I 
I Enclosed my check tor $ (allow 3 weeks) I 

Bill my 0 VISA 0 Master Card 

I Number Expi res I I I 
I Signature I 
I ~~ I 
I Address I 
I C· I I Ity State _ __ Zip __ _ 

.. 
30 day money back guarantee C.6 .1 --------------------



FRIENDS OF THE T

David D. Thornburg, Associate Editor

HES Turtle Graphics II
I visited with the people from HES at their

booth at the Las Vegas Consumer Electronics

Show this January. At that time I was given a

glimpse of Turtle Graphics II, a graphics language

they developed for the Commodore 64.1 was

pleased by what I saw, and even more pleased

when a preliminary copy of the language was

sent for me to review.

HES Turtle Graphics II supports two kinds of

display screens - the LORES, or text, screen, and

the HIRES, or 320 x 200 pixel, color graphics

screen. Furthermore, this language also supports

the Commodore 64 sprite graphics.

The software package contains:

1. A program editor

2. A sprite shape editor

3. An I/O handler for disk, tape or printer, and

4. A trace mode

While Turtle Graphics II does not have a mode

for the immediate execution of commands, the

program editor is so easy to use that this is not a

great drawback.

Syntactically, Turtle Graphics II is a cross

between Atari PILOT and the turtle graphics por

tion of TI Logo. To illustrate this, I have created

the listings below in Turtle Graphics II, Atari

PILOT, and TI Logo. The listing is for a procedure

that generates a squiral pattern similar to that

used in the Friends of the Turtle emblem. To make

the listings easier to compare, I have numbered

all the lines and made sure that similar lines have
similar numbers.

Before analyzing the Turtle Graphics II syntax

in detail, you should compare the three listings.

You can see that the HES language is intermediate

between TI Logo and Atari PILOT. When you

examine the syntax chosen for the HES sprite

graphics, the relation to TI Logo is even more

evident (for example, to start or stop sprite move

ment, you type FREEZE or THAW).

This is not to suggest that HES Turtle Graphics

II is in any way a replacement for Logo. Logo has

many features that just aren't available on other

languages. But, if you want to explore turtle

graphics on the Commodore 64, this language is a

fine starting point.

HES Turtle Graphics II

1 LABEL SQUIRAL

2 HIRES

3 PEN UP

4 MOVE TO 100-160

5 SETHEADING TO 90

6 PEN DOWN

7 CALCULATE Y = 0

8 LABEL ADD 2

9 CALCULATE Y = Y + 2

10 FORWARD Y

It ROTATE RIGHT 89

12 TESTIF(Y>180)

13 IF FALSE JUMP ADD 2

14 ROUTINE END

Atari PILOT

1 *SQUIRAL

2 GR: CLEAR

3 GR:PENUP

4 GR: GOTO 0,0

5 GR:TURNTO0

6 GR: PEN YELLOW

7 C:#Y = 0

8 *ADD2

9 C:#Y=#Y + 2

10 GR: DRAW #Y

11 GR: TURN 89

12

13 J (#Y<181): *ADD2

14 E:

TI Logo

1 TO SQUIRAL

2 TELL TURTLE CLEARSCREEN

3 PEN UP

4 SXY0 0

5 SETHEADING 0

6 PEN DOWN

7 MAKE "Y 0

8 ADD2:

9 MAKE"Y:Y +2

10 FORWARD :Y

11 RIGHT 89

12 TEST Y > 180

13 IFFGO"ADD2

14 END
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David D. Thornburg, AssoCiate Editor 

HES Turtle Graphics II 
I visited with the people from HES a t their 

booth at the Las Vegas Consumer Electronics 
Show this Janua ry . At tha t time I was given a 
glimpse of Turtle Graphics II, a graphics language 
they developed for the Commodore 64. I was 
pleased by what I saw, and even more pleased 
w hen a prelimina ry copy of the language was 
sen t for me to review. 

HES Turtle Graphics II supports two kinds of 
display screens - the LORES, or tex t, screen, and 
the HIRES, or 320 x 200 p ixel, color graphics 
screen. Furthermore, thi s language also supports 
the Commodore 64 sp rite graphics. 

The softwa re package contains: 

1. A program edito r 
2. A sprite shape editor 
3. An JlO handler for disk, tape or printer, and 
4. A trace mode 

While Turtle Graphics II does not have a mode 
for the immed iate execution of commands, the 
program editor is so easy to use that this is not a 
great draw back. 

Syntactica lly, Turtle Graphics II is a cross 
between Atari PILOT and the turtle g raphics por­
tion of TI Logo. To illustrate this, I ha ve created 
the li stings below in Turtle Graphics II , Atari 
PILOT, and TI Logo. The lis ting is for a procedure 
that generates a squiral patte rn simila r to that 
used in the Friends of the Turtle emblem. To make 
the listings easier to compare, I ha ve numbered 
all the lines and made sure that similar lines have 
silniiar numbers. 

Before anal yzing the Turtle Graphics 11 syntax 
in detail, yo u should compare the three li stings. 
You can see that the HES language is intermediate 
between TI Logo and Atari PILOT. When yo u 
exa mine the syntax chosen for the HES sprite 
graphics, the re la tion to TI Logo is even more 
ev ident (for exa mple, to s tart or stop sprite move­
ment, yo u type FREEZE or THAW). 

This is no t to sugges t tha t HES Turtle Graphics 
11 is in any way a replace ment for Logo. Logo has 
many features that just aren't ava ilable on other 
languages. But, if you want to explore turtle 
graphics on the Commodore 64, thi s language is a 
fine sta rting point. 

HES Turtle Graphics" 
1 LABEL SQUIRAL 

Atari PILOT TI Logo 

2 HIRES 
3 PENUP 
4 MOVE TO 100-160 
5 SETHEADING TO 90 
6 PEN DOWN 
7 CALCULATE Y=O 
8 LABELADD2 
9 CALCULATEY=Y+2 

10 FORWARDY 
11 ROTATE RIGHT 89 
12 TEST IF (Y>180) 
13 IF FALSE JUMP ADD 2 
14 ROUTINE END 
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1 ' SQUIRAL 
2 GR,CLEAR 
3 GR, PENUP 
4 GR: GOTO 0,0 
5 GR, TURNTO 0 
6 GR, PEN YELLOW 
7 C # Y=O 
8 'ADD2 
9 C # Y=#Y+2 

10 GR, DRAW #Y 
11 G R, TURN 89 
12 
13 J (# Y<I81), ' ADD2 
14 E, 

1 TOSQUIRAL 
2 TELL TURTLE CLEARSCREEN 
3 PEN UP 
4 SXYOO 
5 SETHEADING 0 
6 PEN DOWN 
7 MAKE "YO 
8 ADD2, 
9 MAKE "Y ,y +2 

10 FORWARD ,y 
11 RIGHT89 
12 TEST Y > 180 
13 IFF GO "ADD2 
14 END 



Nonstandard Features

Before leaving the listings, there are a few non-

standard "features" that need to be mentioned.

First, the HES turtle does not start in the middle

of the screen; it starts in the upper left corner.

.Also, the MOVE TO command accepts the Y-axis

(measured from 0 at the top) first, followed by the

X-axis. I know of no other language that accepts

coordinates in this sequence.

Two other nonstandard turtle characteristics

involve the SETHEADING TO command. A head

ing of 0 degrees faces the turtle to the right (instead

of straight up), and turning angles for this com

mand increase in a counterclockwise (instead of

clockwise) direction. The starting angle and start

ing position for the turtle make sense if you recall

that the original turtle graphics package from

these people used only the text display.

None of these characteristics is a show-

stopper - as long as each is understood from the

beginning.

There are many features of HES Turtle

Graphics II that I find delightful. The sprite editor

lets you easily create shapes, change their color

and magnification, and save them on tape or disk

for later use. The sprite editor contains eight pre

defined shapes that can be changed to anything

you wish. The shapes provided include a boat,

rocket, truck, ball, space shuttle, house, man,

and woman. Sprites can be made to wrap around

the screen if so desired (this causes them to appear

at the opposite edge of the screen if they are moved

off one end). You can also set the speed and visi

bility of any sprite, and can even control a sprite's

position directly with a joystick.

The program editor lets you enter two-letter

abbreviations for all commands (for example, you

can enter IT instead of IF TRUE JUMP). And yet,

when the program is listed, all abbreviated words

are fully expanded to their English counterparts.

While I am primarily interested in the high

resolution graphics turtle, the low resolution

(character-based) turtle graphics has some inter

esting features. One of the more powerful is the

CHECK FOR command that looks for the existence

of a chosen character directly ahead of the turtle.

This command allows Turtle Graphics II users to

create maze-solving programs.

Turtle Graphics II is a language worth con

sidering if you are interested in turtle graphics,

but don't need the rest of the power found in

Logo.

Next Time
In the last few weeks, several people have asked

me for a side-by-side comparison of PILOT and

Logo. The result of such a comparison includes

some surprises, as you will see next month. ©

Don't just save money at

K-12 MicroMedia's Software Sale
Because of our recent - m .r «
high volume purchase of -M*earn aoznetnmg.
Creative Computing's

best educational and game software, we can offer you these

well reviewed programs well below list price for free no-risk

30-day evaluation. So if you've been waiting for a chance

to try before you buy, you've come to the right

ad. And, because we have better things to

do with our time than process a pile of re-

turns, we're pretty sure that you're going

to like what you see. Let us know.

PETPrograms on Cassette

Board Games (8K) $7.00

Conversational Games (8K) 7.00

Ecology Simulations I (16K) 12.50

Ecology Simulations II (16K} 12.50
Graphic Games (8K) 7.00

Haunted House Adventure (16K) 7.00

Sector 3 Air Traffic Controller (24K) 7.00

Social & Economic Simulations (16K) 12.50
Study Made Easy (16K) 12.50

TVucker/Streets of the City (32K) 12.50

TRS-80 Programs on Cassette
Air Traffic Controller (16K) $12.50

Ecology Simulations II (16K) 12.50
IQTeBt(16K) 7.00

Social & Economic Simulations (16K) 12.50
Super Invasion (32K) 7.00

Official school purchase oiders and preview requests on school letterhead
ate welcomed. Individual orders must be prepaid. Include 5% for shipping

and handling (minimum $2.00 charge). New Jersey residents include appli
cable 6% sales tax.

172 Broadway.Woodcliff Lake, N.J. 07675 (201)391-7555

1:2O

ITS ABOUT TIME
by G. Herzenstiel

Can your child read both clocks on the right? Many

children will go out of their way to read a digital clock

instead of trying to read the standard clock. In this

program your child can learn to read a standard clock

along with a digital clock.

• Two learning units and a game

• Requires 1 joystick

Recommended for grades K-2

ATARI cassette, 16K $2O.Ool
'ATARI disk. 24K $25.00

BULLS and CLEOTS
by B. Belia n

A game that tests your logic against the computer. Can

you enter the four digits that the computer is thinking of

in the correct order? The computer will give you clues

after every entry. This "mastermind" type game is a

challenge to young and old alike

• Plays on three different levels

• Play with a friend {computer chooses digits)

• Play against the computer feature

Recommended for ages 9-90

ATARI cassette. 32K $20.00

ATARI disk 32K $25.00

tH.E8.I.8.
P.O. Box 147

Garden City, Ml 48135

(313)595-4722

Write for free catalog of ATARI

and APPLE software

Please add:

$3.00 shipping/handling

$1.50C.O.D. charges

To Order Call:

1-800-354-0550

(VISA, MASTERCARD, CO.D.) j

Nonstandard Features 
Before leaving the listings, there are a few non­
standard "features" that need to be mentioned. 
First, the HES turtle does not start in the middle 
of the screen; it starts in the upper left corner. 

. Also, the MOVE TO command accepts the Y-axis 
(measured from 0 at the top) fi rst, followed by the 
X-axis. I know of no other language that accepts 
coordinates in this sequence. 

Two other nonstandard turtle characteristics 
involve the SETHEADING TO command . A head­
ing of 0 degrees faces the turtle to the right (instead 
of straight up), and turning angles for this com­
mand increase in a counterclockwise (instead of 
clockwise) direction. The starting angle and sta rt­
ing position for the turtle make sense if you reca ll 
that the original turtle g raphics package from 
these people used only the text display. 

None of these characteristics is a show­
stopper - as long as each is understood from the 
beginning. 

There are many features of HES Turtle 
Graphics II that I find delightful. The sprite edi tor 
lets you easily create shapes, change their color 
and magnification, and save them on tape or disk 
for later use. The sprite ed itor contains eight pre­
defined shapes that ca n be changed to anything 
you wish. The shapes provided include a boat, 
rocket, truck, ball , space shu ttle, house, man, 

Don't just save money at 
K-IZ MicroMedia's Soltware Sale 
Because of our recent • 
high volume pu,chase of - Learn Someth,ng. 
Creative Comp uting's 
best ed\,cational and game software, we can offer you these 
well reviewed programs weJ/ below list price for free no-risk 
3D-day evaluation. So if you've been waiting for a chance 
to try before you buy. you've come to the right 
ad. And. because we have better things to 
do with our time than process a pile of re-~ 
tur~s, we're pretty sure that you're going 84v.e '#.C<Q, 
to hke what you see. Let us know. -Itt 

PET Programs on Cassette 
Board Games (8K) . ............. .. . . ......... $7 .00 
Conversational Games (8K) . . 7.00 
Ecology Simulations I (16K) . . . . ... ... 12.50 
Ecology Simulations II (16K) . ..... . ........... 12.50 
Graphic Games (8K ). .. ............ 7.00 
Haunted House Adventuro (l6K ).... . .. 7.00 
Sec~or 3 Air Traffic Controller (24K) . . ... . .7 .00 

~~~1~~~0~~7(I~ki.~~~~~~ ~ I.~~~ .. '. ~:::::: ~~ : ~g 
Trucker/ Streets of the City (32K) . . . . : ..... ... . 12.50 

TBS·80 Programs on Cassette 
Air Traffic Controller (16K) . ....... ... . . 
Ecology Simulations II (16K) .. .... . 

. .. $12.50 
12.50 
7.00 

12.50 
IQ Test (16K) .. . . . . . . . . . . . . . . . . . . . .. . .... . 
Social & Economic Simulations (16K) . .. .. . 
Super Invasion (32K) . .. ... ... .. ... . . 7.00 

172 Broadway.Woodcliff Lake. N.J. 07675 (201) 391-7555 

and woman. Sprites can be made to wrap around 
the screen if so desired (this causes them to appear 
at the opposite edge of the screen if they are moved 
off one end). You can also set the speed and visi­
bility of any sprite, and can even control a sprite's 
position directly with a joystick . 

The program editor lets you enter two-letter 
abbreviations for all commands (for example, you 
can enter IT instead of IF TRUE JUMP). And yet, 
when the program is listed , all abbrevia ted words 
are fully expanded to their English counterparts . 

Wh ile I am primarily interested in the high 
resolution graphics turtle, the low resolution 
(character-based) turtle graphics has some inter­
esting features. One of the more powerful is the 
CHECK FOR comma nd that looks for the existence 
of a chosen character directly ahead of the turtle. 
This command allows Turtle Graphics II users to 
create maze-solving programs. 

Turtle Graphics II is a language worth con­
sidering if you are interested in turtle graphics, 
but don' t need the rest of the power found in 
Lpgo. 

Next Time 
In the last few weeks, severa l people have asked 
me for a side-by-side comparison of PILOT and 
Logo. The result of such a comparison includes 
some surpri ses, as you will see next month. © 

rrs ABO<JT TIME 
by G. Herzenstiel 

Can your child read both clocks on the right' Many 
children will go out of their way to read a digital clock 
instead of trying to read the standard clock. In this 
program your child can learn to read a standard clock 
along with a digital clock 
• Two learning units and a game 

• Requires 1 joystick EJ 
Recommended for grades K·2 1 : 20 
ATARI casse'e. 16K . . . .. ... ...... .. . .. . . $20.00 
'ATARI disk. 24K . . .. . .. . . ............... $25.00 

BULLS and.CLEOTS 

~ 
byB.Belian 

. A game tha t tests your logic against the computer. Can 
. you enter the four digits that the computer is thinking of 

in the correct order? The computer will give you clues 
after every entry. This "mastermind" type game is a 
challenge to young and old alike. 
• Plays on three different levels 
• Play with a friend (computer chooses digits) 

• Play against the computer feature i? 
Recommended for ages 9 ·90 ..-
ATARI cassette, 32K , ....... , " ", ..... ,. $20.00 . 
ATARI disk. 32K . . .... . . . . . . . . ..•....... $25.00 . 

+ )tH.E.S.I.S. 
P.O. Box 147 
Garden City. MI 48 135 
(313) 595·4722 

Please add: 
$3.00 shipping/handling 

$1.50 Co.D. charges 

To Order Call: 
1-800-354-0550 Write for free catalog of ATARJ 

and APPlE software. (VIS .... MASTERCARD. C.O.D.) 



THE WORLD INSIDE THE COMPUTER

Turning Logo Upside Down
Fred D'lgnozio, Associate Editor

In my February 1983

COMPUTE! column I

put out a call for

new computer lan

guages for kids. I re

lated my experiences

with my own chil

dren (ages three and

seven), trying to

teach them to pro

gram. Frankly, I admitted that my efforts had

failed. Neither child seemed to have the least in

clination to learn how to program.

You readers responded to the column in a

big way. You told me about your own thoughts

about kids and programming, and you passed on

news about programming projects and languages

that you had learned about. I want to thank you

for all this information. I will be printing excerpts

from your letters in the coming months. Also, I

am anxious to hear from even more of you. 1 be-

lieve kids' computer languages are the cutting

edge of the revolution in computer learning.

They deserve all the attention and debate we can

muster up.

Enter Delta Drawing

Shortly after I wrote my February column, I re

ceived a copy of Spinnaker Software Company's

Delta Drawing program for the Apple II Plus. (Ver

sions for other computers are expected soon.) At

Fred D'lgnazio is a computer enthusiast and author of

several books on computers for young people. His books

include Katie and the Computer (Creative Computing),

Chip Mitchell: The Case of the Stolen Computer Brains

(DuttonlLodestar), The Star Wars Question and Answer

Book About Computers (Random House), and How To

Get Intimate With Your Computer (A 10-Step Plan To

Conquer Computer Anxiety) (McGraw-Hill).

As the father of two young children, Fred has become

concerned with introducing the computer to children as a

wonderful tool rather than as a forbidding electronic device.

His column appears monthly in COMPUTE!.

152 COMPUTE! June 1983

first, I thought Delta Drawing was just another

new "paint" program or simplified "turtle

graphics" program. Then I dug further.

Now, my family and I have spent a dozen

hours playing with Delta Drawing, and I am con

vinced that it is something more. I now believe

that it is a first, but significant, step toward a

powerful new computer language for kids.

I Want To Play Mystery House!
This is how my seven-year-old daughter, Catie,

and I were first introduced to Delta Drawing:

I took the plastic off the Delta Drawing case

and handed the disk to Catie. Catie put the disk

in the Apple computer's disk drive and booted up

the program.

We answered a couple of quick questions

(did we have a color monitor? <Yes - a must>; did

we have a printer? <No>). Then a little upside-

down "V" appeared on the center of the screen.

Under the V was a blinking dot. Around the edge

of the screen was a blue box.

The manual calls the upside-down V the

"Delta Drawing cursor." But Catie knew better.

"That's a turtle," she said. "The blinking dot is

her tail." Catie named the turtle DeeDee (for "DD"

-Delta Drawing).

I thought things were going pretty well.

That's when Catie got bored. (Catie gets bored

easily.)

"I'm tired of this game," she said.

"But we haven't even started," I replied.

"I don't care. I want to play Mystery House."

Mystery House (from On-Line Systems) is one

of Catie's favorite adventure games (along with

Cranston Manor, also from On-Line, and Copts and

Robbers, from Sirius).

Did I respond to Catie's obstinance with tact

and gentle persuasion? Of course not. I did what

any normal parent would do. I yelled at her.

Naturally, she responded by crying and I felt

guilty. You really botched it, Fred, I thought to

myself.

THE WORLD INSIDE THE COMPUTER 

Turning Logo Upside Down 
Fred D'ignozlo, AssoCiote Editor 

In my February 1983 
COMPUTE! column I 
put out a call for 
new computer lan­
guages for kids, I re­
lated my experie nce~ 

with my own chi l­
dren (ages three and 
seven), trying to 
teach them to p ro­

gram. Frankly, I admitted that my e fforts had 
fai led. Neithe r child seemed to ha ve the least in­
clination to learn how to program. 

You readers responded to the column in a 
big way. You told me about your own thoug hts 
about kids and programming, and you passed on 
news about programming projects and languages 
that you had learned about. I want to thank you 
for a ll this in fo rmation. I will be printing excerpts 
from yo ur le tters in the coming months. Also, I 
am anxious to hear from even more of you. I be­
lieve kids' computer languages are the cutting 
edge of the revolution in compute r learning. 
They dese rve a ll the attention and debate we ca n 
mus ter up . 

Enter Delta Drawing 
Shortly after I wrote my February column, I re­
ceived a copy o f Spinnake r Software Company's 
Deltn Drawillg program for the Apple II Plus, (Ver­
sions for other computers are expected soon. ) At 
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wOIlderfll1 tool rntller thall as a forbiddillg electrollic device, 
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first, I thought De/tn Drnwillg was jus t another 
new "paint" program or simplified " turtle 
graphics" program . Then I dug further. 

Now, my family and I have spent a dozen 
hours playing with Deltn Drnwillg , a nd I am con­
vinced that it is something more . I now believe 
that it is a firs t, but signi ficant, step toward a 
powerful new computer language for kids. 

I Want To Play Mystery House! 
This is how my seven-yea r-old daug hte r, Catie, 
and I were firs t introduced to Deltn Drawing: 

I took the plas tic off the De/tn Drawing case 
and handed the disk to Ca ti e. Catie put the di sk 
in the Apple computer's disk drive and booted up 
the program. 

We answered a couple of quick questions 
(d id we have a color monitor? <Yes - a must>; did 
we have a printe r? <No» . Then a little upside­
down " V" appeared on the center of the screen. 
Under the V was a blinking dot. Around the edge 
of the screen was a blue box. 

The manua l ca lls the upside-down V the 
" Delta Drawing cursor. " But Catie knew bette r. 
"That's a turtle," she said . "The blinking do t is 
her ta il. " Ca ti e named the tu rtle Dee Dee (for " DO" 
- Delta Drawing). 

I thought things were going pretty weU. 
That' s when Ca ti e go t bored . (Cati e gets bored 
easily.) 

' 'I'm tired of thi s game," she sa id , 
" But we haven' t even started ," I rep lied . 
" I don' t ca re. I want to play Mystery House." 
Mystery HOllse (from On-Line Sys tems) is one 

o f Catie's favorite adventure games (a long with 
CI-nIlstOIl Mnllor, a lso from On-Line, and Copts nlld 
Robbers, from Sirius) . 

Did I respond to Catie's obstinance with tact 
'and gentle pe rsuasion? Of course not. I did what 
any normal pa rent wo uld do. I yell ed a t he r. 

Na turally, she responded by crying and I felt 
guil ty. You reaUy botched it, Fred , I thought to 
myself. 



ATARI SINGSYOURFAVORITE SONGS!!!
THE Original VOICE BOX Speech Synthesizer by the ALIEN GROUP has received rave reviews:

MICRO COMPUTING-"The VOICE BOX injects an endearing personality to your computer. The possibilities are enormous."

COMPUTE-"The VOICE BOX offers more human-like tones and does not blank out the screen."

CREATIVE COMPUTING-"English text and phonetic code may be

freely intermixed rather than requiring separate modes as is the case

without exception with every other speech system. A mode called

talking face displays an animated face with impressive lip sync

animation."

ANTIC-"There is a great potential for teaching children to spell and

an added dimension to games overall. I believe the VOICE BOX is

well worth the price tag."

ANALOG-"For ATARI owners who want to add speech to their

programs, the Alien Group VOICE BOX is probably the best

choice."

POPULAR SCIENCE-"The speech quality is excellent. Besides

creating speech, the software has a bit of fun with graphics." -

and on the new VOICE BOX II

TIME MAGAZINE-"Machine of the Year" "The VOICE BOX by the
Alien Group enables an ATARI to say aloud anything typed-on its

keyboard in any language. It also sings "Amazing Grace" and

"When I'm 64" or anything else that anyone wants to teach it.

INCORPORATE THE SINGING HUMAN FACE

INTO YOUR PROGRAMS AND GAMES

VOICE BOX II

Speech & Singing Synthesizer

To order by mail send a check or money order to the ALIEN GROUP

for $169. Then, try the VOICE BOX II for 10 days, and if it isn't the finest

value you've ever seen in a computer peripheral, the most challenging and

provocative addition you've ever made fo your system, return it in its original

condition for a full refund.

THE ALIEN GROUP

27 West 23rd Street (212) 741-1770

New York, NY 10010

The New VOICE BOX II for ATARI plugs into the serial port of the ATARI
400/800 with sound coming out of the TV/monitor. 48K DISK is re
quired. It has all of the features of the original VOICE BOX plus many
exciting new hardware and software features:

• The ability to sing with voice and 3 part music.

• A library of 30 famous songs.

• A comprehensive music system that allows the user to easily enter or

modify new songs.

• Software that can convert the bottom two rows of the ATARI keyboard
into a piano with a range of 3'/2 octaves using the shift and control
keys.

• Programmable musical sound effects such as tremolo, vibrato, glis-

sando and click track.

• A singing human face with lip-sync animation designed by Jerry

White.

• A talking or singing AlJENface with software that allows the user to
change the face and 8 mouth patterns as he sees fit.

" The ability to speak with inflection and feeling.

■ Can speak in a foreign language with correct foreign spelling as

input.

• A talk and spell program by Ron Kramer. Users can program any

vocabulary for this spelling game. In fact, this program can even

speak in a foreign language like French, where the user must spell

the correct word in English, or vice versa.

• GREEN GOBLINS-A talking arcade game by John Wilson.

• Random Sentence Generator-An amusing grammar game that

helps teach school chi Idren to identify parts of speech and recognize
a variety of sentence structures.

• NUMBER SPEAK-A subroutine by Scott Matthews that converts up to

a 9 digit number into normal English pronunciation. Ideal for build

ing your own math games.

• STUD POKER-A talking poker game by Jerry White.

• The screen never blanks out while talking or singing.

•■Singing or speaking subroutines can be incorporated into your

programs, requiring as little as 100 bytes of RAM plus 5 bytes for
each word.

• Entries into the $5000 talking or singing game contest can be
written using the VOICE BOX ll-send for contest information.

• Price $169.00 includes VOICE BOX II and all of the above software.

• Inquire about our discounts for educational institutions.

ALSO AVAILABLE AT LEADING COMPUTER STORES THROUGHOUT THE WORLD.

Alari is a registered trademark of Warner Communications.



Catie started banging on the Apple keyboard.

All of a sudden, DeeDee came to life and drew a

small straight line toward the top of the screen.

She made a cute little "blink" or "clink" sound.

Catie stopped crying and stared.

"Can I make my own pictures?" she asked.

Encouraged, I pulled out the "Fast Start"

cards that accompany the Delta Drawing manual.

Catie and I both avoided the manual. At 80 pages

of fairly tiny print, it looked too intimidating,

both for daughter and daddy.

But the Fast Start cards were different. Each

one is made of shiny, plastic-coated, heavy-stock

paper. Each one has a picture at the top and a few

commands to show you how the picture was

made. The cards are two-sided, numbered (with

big numbers!) from one to fourteen.

One card tells you on one side how to load

Delta Drawing, and on the back gives you all of

the Delta Draxving commands. I discovered that

Catie had pressed the Apple's "D" key and caused

DeeDee to draw.

Catie and I looked at the pictures on the Fast

Start cards. We grew excited. It looked like we

could get DeeDee to draw all the standard stuff:

circles, squares, triangles, and the like. We could

also get DeeDee to draw three-dimensional cubes

and "paint" the sides; play a game of Tic-Tac-Toe,

and draw a colorful scene with an orange house,

green grass, a blue sky, and an orange sun.

But how?

I did the adult thing and turned to card #1

and began trying to decipher the command be

neath the picture. Meanwhile, Catie did the kid

thing and began punching buttons. A couple of

minutes later, I was still on card #1, but Catie

had discovered that the "R" button made DeeDee

turn right 30 degrees and the "L" button made

her turn left 30 degrees. Catie showed me how

she could press the "U" button and make DeeDee

do a fancy U turn; and the "M" button to get

DeeDee to scoot across the screen with her pen

up - that is, she moved without drawing.

Catie squealed. "DeeDee didn't obey me,"

she said. "She went up and I wanted her to go

down." We looked at the card with the command

summary. We discovered that by pressing the

"E" button we could make DeeDee backtrack and

erase her last step.

I threw the Fast Start cards on the table. From

that point on, we began improvising. Occasion

ally, we picked up the cards and borrowed com

mands off them, when we needed to make DeeDee

do something we wanted her to do.

It sounds really impressive when I say that

"Catie and I improvised." Actually, I advised

Catie what to do, and she ignored me. This seemed

to be a very successful strategy to learn Delta

Drawing.
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After a while, I gave up and let Catie take

the lead.

Catie's approach was to do things with com

mands she already knew. For example, the first

thing she did was hit the D (Draw) key until

DeeDee drew herself off the top of the screen and

popped back onto the bottom of the screen.

Catie wondered why DeeDee could "tunnel"

off the screen, like Ms. Pac Man. Why didn't

DeeDee bump her nose on the blue wall at the

edge of the screen?

We looked at the Fast Start card with the com

mand summary and found that there is a "B"

command that makes DeeDee "bounce" instead

of tunnel. When we pressed the B key, the wall

turned green. To get DeeDee back into tunnelling

mode, we had to press a "W" (wraparound) key.

Watching Catie at work was like watching a

baby learn to speak for the first time - only in fast

motion. She was learning a new language, and

the moment she learned a new word in the lan

guage, she used it to express herself.

In fact, the reason she learned new words

was to be able to express herself. She was moti

vated to master the language's vocabulary so she

could do what she set out to do. And when she

learned each new word, she automatically incor

porated it into all the other words she knew. She

was associating each word and developing word

sequences - her own personal "grammar" in the

new language.

Catie's experimental approach was efficient,

but it also led us occasionally into dead ends and

surprises. For example, Catie got DeeDee to draw

a house out of a square and a triangle. She filled

the house with purple, by pressing "C" to choose

the color, then by holding the CTRL button down

and typing "F" (Fill). Then she tried to color the

grass green. She pressed "C" and picked green.

She typed CTRL-F, and green started washing

like a wave across the screen. Then the green went

out of control. It slipped through a tiny hole in

the line that separated the grass and the sky, and

it filled the sky, too. It ended up filling the entire

picture, except for the purple house.

Catie howled!

A Sun Not A Circle
One thing that I immediately liked about Delta

Drawing was the quick way Catie could make a

picture. Also, I liked the precise, geometric way

she constructed pictures. I have a problem with

"paint" programs that use joysticks because my

fine motor skills never passed the "klutz" stage.

But, looking at Catie create pictures in Delta

Drawing, I had hopes that even I might be able to

make something pretty.

That is, if Catie would ever give me a turn.

Catie s tarted banging on the Apple keyboard . 
All of a sudden, DeeDee came to life and drew a 
small straight line toward the top of the screen. 
She made a cute little " blink" or "clink" sound . 
Catie s topped cry ing and s tared . 

"Can I make my own pictures?" she asked. 
Encouraged, I pulJed out the "Fast Start" 

ca rds that accompan y the Delta Drawillg manual. 
Catie and I both avoided the manual. At 80 pages 
of fairly tiny print, it looked too intimida ting, 
both for daughter and daddy. 

But the Fast Start cards were different. Each 
one is made of shiny, p lastic-coated, heavy-stock 
paper. Each one has a picture at the top and a few 
commands to show you how the picture was 
made. The ca rds a re two-sided, numbered (with 
big numbers!) from one to fourteen. 

One ca rd tells you on one side how to load 
Delta Drawing, and on the back gives you all of 
the Delta Drawing commands. I discovered that 
Ca tie had pressed the Apple's "D" key and caused 
Dee Dee to draw . 

Catie and I looked at the pictures on the Fast 
Start ca rds. We grew excited. lt looked like we 
could get Dee Dee to draw all the standard s tuff: 
circles, squares, triangles, and the like. We could 
a lso ge t Dee Dee to draw th ree-dimensional cubes 
and " pa int" the sides; playa game of Tic-Tac-Toe, 
and draw a colorfu l scene with an orange house, 
green grass, a blue sky, and an orange sun . 

But how? 
I did the adult thing and turned to card #1 

and began trying to decipher the command be­
nea th the picture . Meanwhile, Catie did the kid 
thing and began punching buttons. A couple of 
minutes late r,.1 was still on card #1, but Ca tie 
had discovered that the " R" button made Dee Dee 
turn right 30 degrees and the " L" button made 
her turn left 30 degrees. Catie showed me how 
she could press the "U" button and make DeeDee 
do a fancy U turn; and the "M" button to get 
Dee Dee to scoot across the screen with her pen 
up - that is, she moved without drawing. 

Catie squea led. " Dee Dee didn' t obey me," 
she sa id . "She went up and I wanted her to go 
down." We looked a t the ca rd with the command 
summary. We discovered that by pressing the 
"E" button we could make DeeDee backtrack and 
erase her last step . 

I threw the Fast Start cards on the table. From 
tha t point on, we began improvising. Occasion­
ally, we picked up the cards and borrowed com­
mands off them, when we needed to make Dee Dee 
do something we wanted her to do. 

lt sounds rea lly impressive when I say that 
"Catie and I improvised. " Actually, I advised 
Catie what to do, and she ignored me . This seemed 
to be a very successful stra tegy to learn Delta 
Drawing. 
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After a while, I gave up and let Ca tie take 
the lead . 

Catie's approach was to do things with com­
mands she already knew. For example, the first 
thing she did was hit the D (Draw) key until 
Dee Dee drew herself off the top of the screen and 
popped back onto the bottom of the screen. 

Catie wondered why DeeDee could " tunnel" 
off the screen, like Ms. Pac Man . Why didn' t 
Dee Dee bump her nose on the blue wa ll at the 
edge of the screen? 

We looked at the Fast Start ca rd with the com­
mand summary and found that there is a " B" 
command that makes DeeDee " bounce" instead 
of tunnel. When we pressed the B key, the wall 
turned green. To get Dee Dee back into tunnelling 
mode, we had to press a " W" (wraparound) key. 

Watching Catie a t work was li ke watching a 
baby learn to speak for the first time - only in fast 
motion. She was learn ing a new lang uage, and 
the moment she lea rned a new word in the lan­
guage, she used it to express herself. 

In fact, the reason she learned new words 
was to be able to express herself. She was moti­
vated to master the language's vocabulary so she 
cou ld do what she se t out to do. And when she 
lea rned each new word, she automatica lly incor­
porated it into all the other words she knew. She 
was associating each word and deve loping word 
sequences - her own pe rsonal "grammar" in the 
new language. 

Catie's experimenta l ap proach was efficient, 
but it also led us occasionally into dead ends and 
surprises. For example, Catie got Dee Dee to draw 
a house out of a squa re and a triangle. She fi lled 
the house with purple, by pressing "C" to choose 
the color, then by holding the CTRL button down 
and typing "F" (Fill). Then she tried to color the 
grass green. She pressed "C" and picked g reen. 
She typed CTRL-F, and green sta rted washing 
like a wave across the screen. Then the green went 
out of control. It s lipped through a tiny hole in 
the li ne that separa ted the grass and the sky, and 
it filled the sky, too. It ended up fi ll ing the entire 
picture, except for the purple house. 

Catie howled! 

A Sun Not A Circle 
One thing that I immedia tely liked about Delta 
Drawillg was the quick way Catie could make a 
picture. Also, I liked the precise, geometric way 
she constructed pictures. I have a problem with 
" paint" programs that use joysticks because my 
fine motor skills never passed the "klutz" stage. 
But, looking at Ca tie crea te pictures in Delta 
Drawing, I had hopes tha t even J might be able to 
make something pre tty. 

That is, if Catie wou ld ever give me a turn. 



Take This Ad To Your Nearest Typewriter Or Computer Dealer!
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to electronic typewriter "languag

Your electronic typewriter Is no

a letter quality printer
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WHEN YOU BUY SUPERCORD

TM

SuperCord is the only patent approved interface that

can turn your electronic typewriter into a letter

quality printer for your micro-computer. If your

computer is RS 232 C, Centronics Parallel, or IEEE

488, there's a SuperCord for your Adler, Royal,

Smith Corona, Silver-Reed, Hermes, Brother, or

Facit electronic typewriter.*

If your dealer hasn't heard about SuperCord, show

him this ad and have him order a SuperCord for you

from any one of the distributors or representatives

listed in this ad. When you receive your SuperCord,

send us this ad, your original store receipt showing

the SuperCord model and serial number and we'll

send you a rebate check for $25.00.
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Ziggie by Dennis Pitrccll Pegasus by 12 year old computer summer camper

Triangle experiment by jock Gill Seascape by Clifford Wong

K... 3D .. >D .. 2R >1 hexagon element

2<... 6<1>.. hexagon

K...

2<...

3<...

3D.. <D.. 2R >1

6<1>.. 2R >2

6<2>.. hexagon with 60 degree turn

6 hexagons (motif #1)

Another thing that pleased me about Delta

Drawing is that when children are using shapes

like triangles, squares, and circles - they are not

dealing with them in an abstract, adult sense.

After all, shapes by themselves are boring. But

shapes that resemble real-world objects like hats,

planets, boxes, mountains, etc., are interesting.

And shapes that can be combined into "building

blocks" to make a new world are even more inter

esting. With Delta Drawing, Catie not only com

bined the shapes, she created new shapes to act

as the proper building blocks for the world she

was trying to create.

The Catie Robot Makes A Circle

With both Catie and Eric (throe years old), I had

tried the classic Logo experiment where you get

the child to play "turtle" and figure out how to

walk in a circle around the floor. I had often tried,

but I had always failed.

The easy part was getting Catie and Eric to

play turtle and figure out how to draw a circle.

They took a baby step forward then made a small

turn to the right. Then they repeated two steps

over and over until they made a circle.

Fine. But then came the hard part - entering

a program into the computer to make the turtle

do what Catie and Eric had discovered so easily.
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Ziggie by Del/I/is PI/rcell 

Trial/gle experiment by Jock Gill 

-----------_._.-:--;--------
1< ... 3D .. >0 .. 2R ..... >1 hexagon element 
2<.. . 6<1> .. hexagon .------------------

--------.~.-.-----.. ------
1 < ... 3~ .. <D .. 2R .. ... >1 
2< .. . 6<1> . . 2R .. .. . >2 
3< ... 6<2>. . hexagon with 60 degree turn 

6 hexagons (motif # 1) 
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Pegasus by 12 year old computer summer camper 
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Seascape by Clifford WOl/g 

Another thing tha t pleased me about Delln 
Drawing is that when children are using shapes 
like triangles, squares, and circles - they are not 
dea ling with them in an abstract, adult sense. 
After all, shapes by the mselves a re boring. But 
shapes tha t resemble rea l-world objects like hats, 
planets, boxes, mountains, etc., a re interesting. 
And shapes that can be combined into "building 
blocks" to make a new world are even more inter­
esting. With Deltn Drawing, Catie not on ly com­
bined the shapes, she created new shapes to act 
as the proper building blocks fo r the world she 
was trying to crea te . 

The Catie Robot Makes A Circle 
With both Catie and Eric (three years old ), I had 
tried the classic Logo expe riment where yo u get 
the child to play " turtle" and figure out how to 
walk in a circle around the fl oor. I had often tried , 
but I had always fai led. 

The easy part was getting Catie and Eric to 
play turtle and figure out how to draw a circle. 
They took a baby step forward then made a small 
turn to the right. Then they repeated two steps 
over and over until they made a circle. 

Fine. But then ca me the ha rd part - ente ring 
a program into the computer to make the turtle 
do what Catie and Eric had discovered so easily. 



This is where 1 hit a brick wall. Catie and Eric

had no interest in creating a "circle" procedure

(program) in Logo. In fact, they never got past

the first command - FORWARD or FD.

For Catie and Eric, it was too much effort for

too little reward. And they didn't want to wait for

the computer to learn the procedure. Why couldn't

the computer obey them and make the circle

immediately?

With Logo it couldn't, but with Delta Drawing

it could. To make a circle, Catie typed D (Draw)

and R (Right), then D and R, then D and R again.

As she typed, DeeDee responded and drew the

circle. It was easy to type D and R, and Catie got

immediate results. After drawing the circle for

the first time, she colored it orange with just a

single command - CTRL-F. Then, on her own,

she figured out how to make DeeDee move around

the edge of the circle and make rays. She had

turned her circle into a sun.

Our First Delta Drawing Program

Catie and I were doing great - until I accidentally

bumped the "1" button on the keyboard and

Catie's beautiful picture disappeared.

I thought she was going to kill me.

Quickly, I scanned the card with the com

mand summary, looking for an "Unerase" button.

"Why did that happen?" I grumbled. "Stupid

program!"

I didn't find an unerase command on the

card, but I did discover the "T" (text) command. I

pushed the T button. DeeDee vanished. The

screen filled with words.

There was Catie's program! It was still there.

I flipped through the big manual. A moment

later I realized what I had done. By accident, when

I pressed the "1" button, I had saved Catie's pic

ture as a program - program #1. To get the picture

back, I had to call the program. Doing that was

unbelievably easy. I just had to push the "1"

button again.

We switched back to DeeDee by pressing the

"G" (Graphics) button. Then Catie pushed the

"\" button, and, superfast, DeeDee drew and

painted her picture. It was good as new.

Automatic Pictures

That's when Catie and I discovered the "A"

button. The A button executes the Automatic

command. The Automatic command automati

cally calls the last saved program and obeys it -

over and over until you punch the ESC (escape)

button.

I had a brainstorm. I had Catie type in a CTRL-

D (a half-draw) and a CTRL-R (a half-turn right).

DeeDee did her stuff.

Then I told Catie to press the "1" button. She

did. Now we had a program that, when we

pressed "T", looked like this:

1< ... AD.. "R... >1

The program looked puny and not very ex

citing. What was it good for? To find out, I asked

Catie how we could make DeeDee automatically

obey program #1 - over and over. With just a

moment's thought, Catie pressed the "A" button.

A couple of seconds later, we had a circle!

To get DeeDee to stop drawing, Catie pressed

the ESC button. Catie and I were excited: using

program #1 as a building block, we had created a

"circle" program - program #2. We saved pro

gram #2 by pressing the "2" button.

We drew circles all over the picture screen

and got DeeDee to paint them different colors.

Then we tried something simpler - and neater.

We erased all our current commands by

typing CTRL-E. We pressed the "T" button. Our

first two programs were still intact.

We pressed 2 and got a quick circle. Then we

pressed the "L" button. DeeDee turned 30 degrees

to the left. We saved these two commands as

program #3. The first three programs looked like

this:

Program #1 1< ... "D.. "R... >1
Program #2 2< ...25<1> ... >2

This came from pressing the A button.

Program #3 3< ... <2> .. L ... >3

When you see a number inside brackets, like

<2>, it means you are calling a program - this time

program #2. The 25< 1 > means you are calling

program #1 25 times. We got the computer to do

this just by pressing the A button - once! - and

the ESC button to stop DeeDee.

Next Catie typed the A button. DeeDee drew

a circle, turned left 30 degrees, drew another circle,

turned left 30 degrees, drew another circle, and

so on. In about a minute she had rotated her way

around the picture screen. She had drawn a three-

dimensional figure: a doughnut! Catie, on her

own, moved DeeDee and had her paint the

doughnut's center orange and the background

violet. After the doughnut was drawn (not before),

Catie and I pressed "T" to see what the program

looked like. Here it is:

Program #4 4< ... 44<3> .. 2L .. M .. C:2

.. AF..8M..C:5.. "F ..

Remember: the most formidable command -

44 "calls" of program #3 was achieved by pressing

the A button once.

Catie and I saved our doughnut in just a few

seconds. We pressed CTRL-S, and the computer

asked if we wanted to save or recall (load) some

thing. We pressed "S" for save. Then the com

puter asked us if we wanted to save the program

("T" - text) or the picture ("G" - graphics). We

typed "T." The computer told us to load in our
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This is where I hit a brick wall. Ca tie and Eric 
had no interest in creating a "circle" procedure 
(program) in Logo. In fact, they never got past 
the first command - FORWARD or FD. 

For Catie and Eric, it was too much effort for 
too little rewa rd. And they didn' t want to wait for 
the computer to learn the procedure. Why couldn ' t 
the computer obey them and make the circle 
immediately? 

With Logo it couldn' t, but with Delta Drawing 
it could. To make a circle, Catie typed D (Draw) 
and R (Right), then D and R, then D and R again. 
As she typed , Dee Dee responded and drew the 
circle. It was easy to type D and R, and Catie go t 
immediate results. After drawing the circle for 
the first time, she colored it orange with jus t a 
single command - CTRL-F. Then, on he r own, 
she figured out how to make Dee Dee move around 
the edge of the circle and make rays . She had 
turned her circle in to a sun . 

Our First Delta Drawing Program 
Catie and I were doing grea t - until I accidentally 
bumped the ''1'' button on the keyboard and 
Catie's beautiful picture disappea red . 

I thought she was going to kill me. 
Quickly, I scanned the card with the com­

mand summary, looking for an " Unerase" button . 
"Why did that happen?" I grumbled . "Stupid 
program!" 

I didn' t find an unerase command on the 
ca rd , but I did discover the " T" (text) command. I 
pushed the T button. Dee Dee va nished. The 
screen filled with words. 

There was Catie's program! It was still there. 
I flipped through the big manual. A moment 

later I realized what I had done. By acciden t, when 
I pressed the " 1" button, I had saved Catie's pic­
ture as a program - program #1. To get the picture 
back, I had to ca ll the program. Doing that was 
unbelievably easy. I just had to push the "1" 
button again . 

We switched back to Dee Dee by pressing the 
"G" (Graphics) button. Then Ca tie pushed the 
" 1" button, and , superfas t, DeeDee drew and 
painted her picture. It was good as new. 

Automatic Pictures 
That's when Catie and I discovered the" A" 
button. The A button executes the Automatic 
command. The Automatic command automati­
cally calls the last saved program and obeys it ­
over and over until you punch the ESC (escape) 
button. 

I had a brainstorm. I had Ca tie type in a CTRL­
D (a half-draw) and a CTRL-R (a ha lf-turn right). 
Dee Dee did her stuff. 

Then I told Catie to press the "1" button. She 
did. Now we had a program that, when we 

pressed "T", looked li ke this: 

1< . .. 'D .. ' R ... >1 

The program looked puny and not very ex­
citing. What was it good for? To find out, I asked 
Ca tie how we could make DeeDee automatica lly 
obey program #1 - over and over. With just a 
moment's thought, Ca tie pressed the "A" button. 

A couple of seconds later, we had a circle! 
To get Dee Dee to stop drawing, Catie pressed 

the ESC button . Catie and I were excited: using 
program #1 as a building block, we had crea ted a 
"circle" program - program #2. We saved pro­
gram #2 by pressing the "2" button. 

We drew circles all over the picture screen 
and got DeeDee to pa int them different colors. 
Then we tried something simpler - and nea te r. 

We erased all our current commands by 
typing CTRL-E. We pressed the " T" button. Our 
first two programs were still intact. 

We pressed 2 and got a quick circle. Then we 
pressed the "L" button. Dee Dee turned 30 degrees 
to the le ft . We saved these two commands as 
program #3. The first three programs looked like 
this: 

Program # 1 1< .. . 'D .. ' R ... >1 
Program # 2 2< ... 25<1 > ... >2 

This came from pressing the A button. 
Program # 3 3< ... <2> . . L .. . >3 

When yo u see a num ber inside brackets, like 
<2>, it means you a[e ca ll ing a program - this time 
program #2. The 25<1> mea ns you are ca lling 
program #1 25 times. We got the computer to do 
this just by pressing the A button - once! - and 
the ESC button to stop DeeDee. 

Next Ca tie typed the A button. Dee Dee drew 
a circle, turned left 30 degrees, drew another circle, 
turned left 30 degrees, drew another circle, and 
so on. In about a minute she had rotated her way 
around the picture screen . She had drawn a three­
dimensional figure: a doughnut! Catie, on her 
own, moved Dee Dee and had her pain t the 
doughnu t's cen ter orange and the background 
violet . After the dOllghnllt wns drawn (not before), 
Ca ti e and I pressed "T" to see what the program 
looked like. J-Iere it is: 

Program # 4 4< .. . 44<3> .. 2L .. M .. C:2 
.. 'F .. 8M .. C:5 .. 'F .. 

Remember: the most formidab le command -
44 "calls" of program #3 was achieved by pressing 
the A button once. 

Catie and I saved our doughnut in just a few 
seconds. We pressed CTRL-S, and the computer 
asked if we wanted to save or recall (load) some­
thing. We pressed "5" for save. Then the com­
puter asked us if we wanted to save the program 
("T" - text) or the picture ("G" - gra phics). We 
typed "T." The computer told us to load in our 
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own disk. We did, and it asked us to name our

Delta Drawing file - we called it DONUT. Then

the computer saved it.

Nested Building Blocks

Delta Drawings real power comes from its ability

to save pictures as building blocks; from its ability

to combine simple building blocks into blocks

that are more and more elaborate and complex.

And you can gain access to all these building

blocks just by pressing the CTRL-A buttons. When

you press CTRL-A, the computer asks you which

building block (program) you want. You can

choose any number, from 1 to 9.

By pushing just a few buttons, Catie and I

created our doughnut. We built the doughnut

from a draw and turn program, a circle program,

and a circle and turn program. Just as easily, we

could have created "house" programs, "people"

programs, "tree" programs, and so on. We could

have formed a picture by positioning DeeDee on

the screen and calling the program we wanted.

A Kid's Language
Delta Drawing represents, I hope, one of the early

representatives of a new generation of children's

software that combines simplicity with great

power. Also, it is open-ended. It is a language.

Once the child learns the language, she can do

whatever she wants. And she can do a lot even as

she is learning the language.

This simplicity, power, and freedom are what

made the program a hit with Catie. And when

her brother showed up, and learned a few buttons,

they made a big hit with him, too. All of a sudden

programming becomes an activity with immediate

results that are meaningful to the child, controlled

by the child, and that challenge and stimulate the

child to be original and inventive.

This is certainly a good start toward a kids'

language of the future. And it's not a bad adult's

language, either. My wife Janet and I have had a

ball creating pictures with Delta Drawing. Here is

a piece of software that is equally fascinating and

easy to use for a three-year-old, a first grader, and

two jaded adults. The generation gap between

the different members of the family disappears

when we use Delta Drawing. We are all equally

caught up in exploring its possibilities. And no

single member of the family seems to have an

edge. This is a very nice feature of the program.

Upside Down Logo
Why did I claim that Delta Drawing is like Logo

turned on its head? Because with Logo {and most

other languages), you have to type in the com

mands in your program before you can run the

program and create a picture. With Delta Drawing

you make the picture first, and in making the

158 COMPUTE! June 1983

Delta Drawing

picture you create a program. It's just the opposite.

It's Logo upside down!

Delta Drawing costs $59.95 and runs on the

Apple II + . By spring, a new version will be avail

able on the IBM PC. By next fall you can look for

it on the Atari 800, the VIC, the Commodore 64,

and possibly on other low-priced computers.

To inquire about Delta Drawing, write:

Spinnaker Softxvare Corporation

215 First Street

Cambridge, MA 02742

617-868-4700

New Resources

Since my last column I've received two interesting

new books.

The Computer Camp Book

The Computer Camp Book is published by The

Yellow Springs Computer Camp, Inc. It has 224

pages and costs $12.95. To order the book, write:

The Computer Camp Book

1424 Glen View Drive

Yellow Springs, OH 45387

or call 513-767-7717.

The book is a wealth of information about

computer camps, including:

• How to start and run your own computer

camp

• Ideas and materials for teaching and learning

• Computer literacy activities

• A look at different computer camps

• A nationwide guide to computer camps,

courses, and workshops

• A guide to computing resources (including

a five-page guide to computing resources for

handicapped people)

Parent's Guide to Computers in Education

The Parent's Guide was written by David

Moursund. It is a real buy-80 pages for only $3.50.

To get the Guide, write:

own d isk. We d id, and it asked us to name our 
Delta Drawing fil e - we ca lled it DONUT. Then 
the compu ter saved it. 

Nested Building Blocks 
Delta Drawing's rea l power comes from its ability 
to save pictures as build ing blocks; from its abi lity 
to combine simple building blocks into blocks 
that are more and more elaborate and complex . 
And you can ga in access to a U these building 
blocks just by pressing the CTRL-A buttons . When 
you press CTRL-A, the computer asks yo u w hich 
building block (program) you want. You can 
ch oose any number, from 1 to 9. 

By pushing just a few buttons, Ca tie and 1 
crea ted our d oughnut. We built the do ughnut 
from a draw and turn p rogram, a circle program, 
and a circle a nd turn prog ram. Just as easily, we 
could have crea ted " house" programs, "people" 
programs, " tree" programs, and so on. We could 
have formed a picture by positioning Dee Dee on 
the screen and ca lling the program we wa nted. 

A Kid's Language 
Defla Drawing represents, I hope, one of the early 
representa ti ves of a new genera tion of children's 
softwa re that combines simplicity w ith great 
power. Also, it is open-ended . It is a language. 
Once the child learns the language, she can do 
whatever s he wants. And she can d o a lot evel1 as 
she is fea ming Ihe fallgllage. 

This simplicity, power, and freed om are w hat 
mad e the progra m a hit with Catie . And when 
he r brother showed up, and learned a few buttons, 
they made a big hit w ith him, too. All of a sudden 
prog ramming becomes an activity with immediate 
results tha t a re mea ningful to the child, controll ed 
by the child, and that challenge and stimulate the 
child to be original and inve ntive . 

Thi s is certainly a good s tart toward a kids' 
language of the future . And it's no t a bad adult's 
language, either. My w ife Ja net a nd I have had a 
ball crea ting pictures with De/la Drawing. Here is 
a piece of softwa re tha t is equally fascinating and 
easy to use for a three-year-old , a first grader, and 
two jaded adults. Th e ge neration ga p between 
the d iffe rent mem bers of the fa mily disappears 
when we use Delta Drnwillg . We are a ll equally 
ca ught up in exploring its possibilities . And no 
single mem ber of the fa mily seemS to have an 
edge. This is a very nice fea ture of the progra m . 

Upside Down Logo 
Why did I claim that Delta Drawing is like Logo 
turned on its head ? Because with Logo (and most 
o ther languages), you have to type in the COm­
ma nds in your progra m before you can run the 
progra m a nd crea te a p icture . With Delta Drawing 
you make the picture first, and in making the 
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Delta Drnwillg 

picture you crea te a p rogra m. It's just the opposite . 
It's Logo upside d own! 

Delta Drnwillg costs $59.95 and runs on the 
Ap ple 11+ . By s pring, a new ve rs ion will be ava il­
able on the IBM Pc. By nex t fa ll yo u ca n look for 
it on the Atari 800, the VIC, the Commodore 64, 
and possibly on o ther low-priced com pute rs . 

To inquire about Della Drnwillg, w rite: 
Spilllwker Software Corporation 
215 First Street 
Cambridge, MA 02142 
617-868-4700 

New Resources 
Since my las t co lumn I' ve received two interes ting 
new books. 

The Computer Camp Book 
The Compli ler Camp Book is publis hed by The 

Yell ow Springs Computer Camp, Inc. It has 224 
pages and costs $12.95. To ord e r the book, w rite: 

The COII/p llter Ca ll/p Book 
1424 Glen View Drive 
Yellow Springs, OH 45387 

or ca ll 513-767-7717. 
The book is a wea lth of in fo rma tion abo ut 

computer ca mps, includ ing: 

• H ow to sta rt and run your own computer 
cam p 
• Ideas and materials fo r teaching and lea rning 
• Com p u ter literacy activities 
• A look at d ifferent com pu ter camps 
• A na tionw ide guide to computer ca m ps, 
courses, and works hops 
• A guide to computing resources (including 
a fi ve-page guide to computing resources fo r 
handicapped peo ple) 

Parent's Guide to Computers in Education 
The Parent's Gu ide was w ritten by Dav id 

Moursund. It is a rea l buy-SO pages for only $3.50. 
To get the Guide, write: 



Parent's Guide

Dept. of Computer & Information Science

University of Oregon

Eugene, OR 97403

or call 583-686-4429.

The book covers a lot of ground in a clear,

simple style. Some of the subjects covered include:

the school of the future, introduction to com

puters, hardware and software, computers in

education, "What You Can Do," a buyer's plan, a

glossary, and a list of resources.

A unique feature of the book is that it is really

two books in one. A second book, entitled "Here

Comes the Dawn (If Only I Can Find the Switch),"

written by Merle Marsh, appears in little italicized

text boxes at the foot of every few pages. It begins,

on page 3: "I tried to enter the Computer Age by

quietly sneaking up on the new technology ...."

The Resource,

C-64 TI99/4ATIMEX VIC 20 ATARI

CHILD

DEVELOPMENT

SERIES
(forthe3.5KVICand

16K ATARI)

ADD/SUB—$16.95

Displays single or multiple

digits with or w/o pictures,

borrows, carries, scoring,

and audio/video feedback.

NUMER-BECi—$16.95

Number recognition, object

counting, object grouping,

and number/size/shape

discrimination.

A A A A

BECi is composed of professionals dedicated to

providing non-trivial educational materials for the home

computer. In addition to our own software, we carry a full

line of evaluated hardware and software. Send $2

(refundable) for our catalog.

Send check or money order to:

BOSTON EDUCATIONAL COMPUTING, INC.

78 Dartmouth Street, Boston, MA 02116

(617) 536-5116 * MA res. add 5% tax

See Us At THE EASTCOASTCOMPUTER FAIR

DIGGING AROUND FOR SOME NEW TUTORIALS?
Here are 3 new ones from EDUCATIONAL SOFTWARE inc:

v

TRICKY TUTORIAL #8

Li'.ir n to take the shapes of the letter? and numbers on the

keyboard and change them to anything you want. Special

fonts and creatures chat move are all explained in this huge

Tutorial. We'll tell you how a shape is stored in memory,

animate several shapes, then give you a game using all the

techniques. Indudes an edicor chat animates your characters

as a preview. I6K Tape / 32K Disk $29.95

w

JL

TRICKY TUTORIAL #9

Leam co use Graphics modes 9. 10 and II chat

your BASIC Manual forgot Co Cell you about!

There are 16 shades or 9 colors awaiting you

within the machine. Prototype will take you

through many examples while Professor Von

Chip explains how they were done. Includes

three dimensional shapes and digitized pictures.

I6K Tape / 32K Disk $29.95

ICS

TRICKY TUTORIAL #10

Overche years, Professor Von Chip has acquired

a large collection of sound effects on his ATARI

that are unusual to say the least! We offer them

here plus an ample amount of explanations,

utilities and graphics Co save you endless hours.

Have fun while learning! I6K Tape / 32K Disk

$29.95

AVAILABLE FROM MOST DEALERS
wjirre for a free catalog

iiH. Chur-piJ! tot, leqi»t. CA»MTI

CALL FOR ORDERING INFORMATION

HC/V1SA/COQ: (KM) HMiJO OR (401) 47* **L1I
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Parell t's Cllide C-64 T199/4A TIMEX VIC 20 ATARI 
Dept. of Computer & Info rmation Science 
University of Oregon 
Eugene, OR 97403 

o r ca ll 583-686-4429. 
The book cove rs a lot of ground in a clea r, 

simple style . Some of the subjects cove red include: 
the school of the future, introduction to com­
pute rs, ha rd wa re and software, computers in 
educa tion, " What You Ca n Do," a buyer's plan, a 
glossa ry, and a li st of resources. 

A unique feature of the book is that it is really 
two books in one. A second book, entitled " Here 
Comes the Dawn (If Only I Can Find the Switch)," 
written by Me rl e Marsh, appea rs in little italicized 
tex t boxes at the foot of every few pages. It begins, 
on page 3: " I tried to enter the Computer Age by 
quietly sneaking up on the new technology . .. . " 
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CHILD 
DEVELOPMENT 

SERIES 
(for the 3.5K VIC and 

16K ATARI) 

ADD/SUB-$16.95 
Displays single or multiple 
digits with or w/o pictures, 
borrows, carries, scoring, 

and audiolvideo feedback. 

NUM ER-BECi-$16.95 
Number recognition , object 
counting. object grouping, 

and number/size/shape 
discrimination. 

COMPUTE! 

BECi is composed of professionals dedicated to 
providing non·trivial educational materials for the home 

computer. In addition to our own software. we carry a full 
line of evaluated hardware and software. Send $2 

(refundable) for our catalog. 

The Resource. 
Send check or money order to 

BOSTON EDUCATIONAL COMPUTING. INC. 
78 Dartmouth Street. Boston . MA 02116 
(617) 536·5116 ' MA res add 5% tax 

See Us At THE EAST COAST COMPUTER FAIR 

DIGGING AROUND FOR 
Here are 3 new ones from EDUCAT10NAL SOFTWARE inc: 

TRICKY TIJTORIAL .8 
Lurn to uke the shipeS of the letten ;and nur!i)en on the 
keyboW ;and d\;ange them to ;anythin, you wa.nt. Special 
fonts ;and a~wres tNt move:;are;all explained In this huae 
TutoNl We' ll tell you how;a shape is stered in memory. 
;animne ~J shapes. then give you ;a pme usina: ;all the 
techniques. Indudes;an editortNt;animatesyourcharaaen 
as ;a preview. 16K T;ape 1 32K Disk $29.95 

TRICKY TIJTORIAL .10 

TUTORIAL .9 
Levn to use Graphla modes 9, 10 :and II that 
your BASIC M;anuat forgot to tell you about! 
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Learning With Computers
Glenn M Kleimon

In the March 1982 Learning with Computers column,

we explored several projects which demonstrated

the potential of word processing as an educational

tool. This month, let's take another look at word

processing for classrooms and homes - some of

the practical difficulties. We'll also review a word

processing program suitable for children.

Writing requires both the mental process of

composing sentences to express the intended

meanings and the physical process of putting

words onto paper. Many children find the physical

process to be slow and tedious, leading them to

dislike writing and to be unwilling to edit and

revise what they have written.

The advantage of computerized word pro

cessing is that it makes the physical process easier,

so it becomes simple to create and alter written

text. Each time changes are made, the computer

can print a new copy, so the writer doesn't have

the tedious chore of rewriting or retyping the

entire text just to make a few changes. This ease

of revision encourages students to write more,

edit more, produce better essays, and take greater

pride in their written work.

Word Processing In Schools

However, the use of word processing in schools

has been limited for several reasons: children's

lack of typing ability; the lack of word processing

programs suitable for children; and an insufficient

number of computers available.

The first problem can be overcome by some

instruction and practice in typing. Typing is a

valuable skill and is becoming even more valuable

as computers become more prevalent. The time

and effort spent mastering typing is worthwhile

at any grade level.

Computers can be used to help children learn

to type. In March we looked at the benefits of

computer-directed typing drill and practice. A

variety of typing-teacher programs are available.

With some practice, most children are able to type

as quickly as they write, and typing with a word

processor means errors can be corrected easily

and the writing always looks neat. Typing is

particularly advantageous for those children who

have difficulties with the fine motor control

required to write neatly.

The second problem, lack of suitable software,
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may come as a surprise to those of you who are

aware of the large number of word processing

programs available for small computers. It is true

- there are some excellent programs. But these

programs are designed for business and profes

sional applications, not for classrooms and

homes.

Professional word processing programs con

tain many features beyond the fundamental insert,

delete, rearrange, and print capabilities. There

may be options for arranging numbers in columns,

producing form letters, creating indexes, and

other advanced functions. There may also be dif

ferent ways of performing similar functions; so,

for example, three different procedures may be

used to delete single words, sentences, and para

graphs. This can be most efficient for an experi

enced user who writes a great deal. But the time

required to learn the system, the complexity of

using it, and the cost of the programs make most

professional word processors poorly suited for

classroom and home applications.

Giving a child a professional word processing

program to write a 500 word essay is like giving

someone a sledgehammer to tack a poster to the

wall. Fortunately, word processing programs

designed specifically for different users and uses

are becoming available. One new program, called

the Bank Street Writer, is advertised as "the first

word processor for the entire family."

Bank Street Writer
The Bank Street Writer is an easy-to-learn and easy-

to-use word processor that is sufficiently powerful

for most of the writing done in homes and schools.

Its designers, intending the program to be used

by children, have kept the number of commands

down to the minimum necessary. They also pro

vide clear prompts on the computer screen for

each step in entering, erasing, rearranging, or

printing text. The children are protected from

accidentally erasing or losing their writing - a real

problem with some sophisticated word processors.

The Bank Street Writer divides the screen into

two areas, a text area and a prompt area. The text

area shows what you have written. The prompt

area displays all the commands, so you don't have

to remember them.

The program has three modes: write, edit,
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and transfer. Entering text in the write mode is

similar to using a typewriter with an erase key

which makes it easier to correct typing mistakes.

From write mode, you can press ESC to enter edit
mode.

Edit mode is for altering the text. The prompt

area tells you which four keys move the cursor.

To insert text, you simply move the cursor to

where you want the text to appear and then press

ESC to go back to write mode. Then, as you type,

Word processing is potentially
one of the most valuable

educational uses of computers.

If puts children in charge of

the computer and provides

them with a powerful tool

they can appreciate.

the words in the existing text move over to make

space for the new ones.

The prompt area in edit mode also contains a

menu with erase, move, find, unerase, move-back,

replace, and transfer menu options. You select an

option by moving a marker on the menu. The

prompt area then tells you exactly how to proceed.

For example, if you select erase, the computer tells

you to move the cursor to the beginning of the

text to be erased. When you press the RETURN

key to signal that this has been done, you are

prompted to move the cursor to the end of the

text to be erased. As you do so, the words to be

erased are highlighted. Next you are asked

whether you are sure you want to erase the high

lighted words. If you type Y, the words disappear,

and the remaining words close up the space. If

you type N, the words remain, and the program

goes back to the edit mode menu.

The unerase and move-back options can be

used after an erase or move operation. The erased

or moved words reappear, and you are then asked

if they should, in fact, be put back into their origi

nal position. These options are valuable for two

reasons. First, they allow children to recover easily

from mistakes. Nothing is more frustrating than

accidentally erasing or misarranging your essay

just because you pressed the RETURN key by

accident.

Second, these options encourage children to

try different arrangements of words and sentences

and to evaluate which is best. The facility for test

ing different ways of expressing their ideas en

courages children to improve their writing. It is

also excellent for children working together -
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they can actually see how each other's suggestions

will look without having to do a great deal of

rewriting.

Transfer mode, which can be selected from

edit mode, is used to save the writing on a disk,

retrieve prior writing from disk, merge two files

into one, and get the computer to print copies.

Before printing, you are prompted to enter (or

accept the default settings for) the number of

characters per line and the amount of spacing

between lines, and to indicate whether pages

should be numbered and whether you want a

heading on each page. You can also specify to

have a file printed as a continuation of the previous

file, so that long documents can be divided into

individual files and then printed contiguously.

There is also a utility program which lets you

set the word processor for different hardware

configurations and set the defaults for spacing,

page size, and so on. And a tutorial program is

on the back of the disk to help you learn to use

the word processor.

The Bank Street Writer does have certain limi

tations. You cannot change the spacing within a

file - once you have chosen double-spaced print

ing, the entire file must be double-spaced. It has

centering capability, but lacks underlining. The

erase and move commands are limited to 15 lines

of text (530 characters) at a time. To erase or move

more, you have to repeat the command. Find and

replace are limited to a maximum of 29 characters

in a string. Also, if you divide a single document

into separate files, you will have to apply the re

place command to each one separately. These

limitations make the Bank Street Writer unsuitable

for large amounts of text. It is designed for such

things as letters and school essays, not books or

extensive business correspondence.

The Bank Street Writer is the best word pro

cessing program I have seen for children. I am

delighted that it is available because I regard word

processing as potentially one of the most valuable

educational uses of computers. Word processing

puts children in charge of the computer and pro

vides them with a powerful tool they can ap

preciate. It encourages them to write and helps

them improve their writing - something that is

sometimes neglected in the classroom. Of course,

word processing is also a valuable tool for teachers,

and the Bank Street Writer is suitable for them.

The Bank Street Writer is available for Apple II

and Atari computers, and a Commodore 64 ver

sion is being prepared. Two packages are avail

able. The home package, available from Broder-

bund Software (1938 Fourth Street, San Rafael,

CA 94901), includes two copies of the program/

tutorial disk and a written manual. The school

package, available from Scholastic Inc. (730 Broad

way, New York, NY 10003), contains three copies
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of the program/tutorial disk, a student's manual,

and a teacher's guide. The home package sells for

about $70, the school package for about $95.

The Need For Many Computers

This brings us to the final problem in using word

processing in classrooms: it is an equipment-

intensive activity, and most schools do not have a

sufficient number of computers. Writing requires

time, and to take full advantage of word process

ing, much of that time has to be spent in front of a

computer. There have been attempts to solve this

traffic problem, including having children write

the first draft of their essays on paper and then

having adults type the text into the computer.

The children mark their changes on paper and

then edit their essays on the computer. This at

least exposes children to word processing, and

may be the best alternative, given inadequate

computer time for each child.

However, it does not let the children experi

ence actually composing text on the computer,

and this is what encourages them to analyze,

evaluate, edit, and improve their writing. The

simple fact is that taking full advantage of the

potential of word processing requires more com

puters than are currently available in most schools.

Still, whatever introduction to word processing

can be provided is valuable, and with the con

tinuing drop in hardware and software prices,

computers and word processing may soon become

more accessible.

Word Puzzle Programs

There are several excellent word puzzle programs

available for teachers and children who do have

access to one or two computers in their school for
a few hours a week. These programs show chil

dren some of the potential of computers and re

quire minimal computer time and children enjoy

them. My favorite is Crossword Magic. This pro

gram has students enter their words and clues,

and it creates a crossword puzzle for them. There

are also programs which create word search and

anagram puzzles from lists of words students

enter. Here are some sources for word puzzle

programs, each of which is easy to use and per

forms its intended function very well.

Crossword Magic, for Apple II and Atari com

puters, is from L & S Computerware, 1589 Fraser

Drive, Sunnyvale, CA 94087. This program re

quires a graphics printer, such as the Epson MX-80

with Graftrax or the C. Itoh Prowriter.

Word search and anagram programs for the

Apple II are available from Hi Tech, 126 Light

house Ave., Santa Cruz, CA 95060.

A word search program for the PET is avail

able on Cursor #14 from The Code Works, Box

550, Goleta,CA 93017. ®
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quires a graphics printer, such as the Epson MX-80 
with Graftrax or the C. Itoh Prowriter. 

Word search and anagra m programs for the 
Apple 11 are ava ilable from Hi Tech, 126 Ligh t­
house Ave., Santa Cruz, CA 95060. 

A word sea rch program for the PET is avail­
able on Cursor #14 from The Code Works, Box 
550, Goleta , CA 93017. © 

~~,~ WE mAHE A GREAT CASE 

~one size does not fit aU . Our cases are designed for specific hardware 
configurations. When you put your computer in our case, it fits hand-in-glove. 

Once your equipment is safely inside the attache-style carrying case , it never has 
to be taken out again. To operate, simply remove the lid and connect the power. 
To store your computer, disconnect the power, enclose your disks, working papers, 
and manuals in the compartment provided , and attach the lid. It 's as easy as that. 

o AP10l Apple II wilh Single Drive ...... . ...... ... . . ....... Sl09 
• AP102 AppleliwilhTwoDiskDrives... 119 
• AP1 03 Apple 11 9-inch Monitor & Two Drives . . . . . . . . . . . . . . 129 
o AP104 Apple III . Two Drives & Silenlype Prinler ... .......... 139 
o AP105 13" Black & While Monilorwilh Accessories 99 
o AP106 AmdekColorl . llorIlIMonilor. .... . ............ 11 9 
o FR152 Franklin Ace 1000 or 1200wilh Two Drives ............. 119 
o FR1 53 Franklin Ace 1000 or 1200 wilh Two Drives & 9" Monilor . .. 139 
• RS201 TRS-60 Modell Compuler. Expansion Unil & Drives 109 
o RS204 TRS-60 Model III . . . . . . . . . . . . . . . . . . . . . . . . . 129 
o AT301 ATARI400 or 600 Computers with Peripherals . . 109 
o P401 Paper Tiger Printer (400/445/460) . . . . . . . . . 99 
o P402 Centronics 7301737 & Rad io Shack Printer . . . . . . . . 69 
o P403 Epson MX70 or MX60 . Microline 62A Printer or Color 

Computer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
o P404 Epson MXIOO Printer... ......... . . . . . . . . .. . .. 99 
• P405 IDS 560 or Prism 132 Printer .. . 109 
• P406 C. Itoh Starwriter/Printmaster F-lO Printer. . . . 119 
o P407 Oki data Microline 63A or 64 Printer . . . . . . . . . . . . . . . . . . . 99 
o P406 C. Itoh Prowriler 2 Printer . . . . . . . . 99 

IB502 

IB501 

o P409 C. lloh Prowriler (Apple Dol Matrix) or NEC PC6023 Printer 69 
o IB501 IBM Personal Computer with Keyboard . . . 129 
o IB502 IBM Monochrome Monitor. . . . . . . . . . . . . 99 
o HP601 HP41 with Accessories..... ....... .. .. . ...... 99 
o CM702 Commodore 64 (or Vic 20) with One Drive . . 119 
o CM703 Commodore Model 64 with Two Drives . . ........ 129 
o CM704 Commodore Model 64 with Dataset . 109 
o NS010 North Star Advantage . . . . . . . . . . . . . . . . . . . . . . 139 
o CC60 Matching Attache Case (5") ..... 65 
o CC90 Matching Attache Case (3") .. . . . 75 
o CC91 Matching Accessories Case (5'1/' Diskettes. Paper. etc.)... 95 
o CC92 5.25" Diskette Case (Holds 75 Diskettes) . 49 
o CC50 Case Cart. . . . . . . . . . . . . . . . . . . . . 79 

CALL TOLL FREE: (800) 848-7548 
Computer Case Company, 5650 Indian Mound Court, Columbus, Ohio 43213 (614) 868-9464 



Micros With The Handicapped
Susan Semancik & C. Marshall Curtis

Developing A

Communications Program

Making selections from a complicated menu can be

made easier and faster in a number of ways. This is

Part 5 in a series on developing a communications pro

gram for the handicapped. The programs, for the PET

and VIC, demonstrate various methods of active and

passive entry selection. These programs are easily

adapted to any computer using Microsoft BASIC.

Once a menu is displayed, procedures must be

considered for selecting an entry of the menu.

This can be done passively, where the computer
controls positioning and the user controls selec

ting, or actively, where the user controls both

positioning and selecting. In a passive approach,

the computer points to each menu entry indi

vidually, pausing for a predetermined amount of

time based on the user's ability to respond. If no

response is made during the pause, then the com

puter continues to scan the menu sequentially.

Passive interaction is good for persons with

severe motor impairment, since a single move

ment can indicate the user's response. But, de

pending on the size of the menu, the computer

can take time to point to a desired menu entry.

Different types of scanning techniques can speed

up a passive selection process.

In an active selection procedure, the user

indicates the position of the menu entry. This is

the way we've selected a menu entry in our pro

gram examples so far, by having the user type the

entry's row and column numbers to make a selec

tion. Another method for this procedure is to use

an alternative input device, such as a joystick, to

control a pointer on the screen. When the pointer

has been moved opposite the desired menu entry,

the joystick's button could be used to indicate

that a selection is desired.

Program 1 is a passive selection algorithm

that can replace lines 300-360 in any of the previous
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examples (April 1983) that allowed selection of a

menu entry. Hitting any key during the pause

time will select the indicated menu entry and place

it in the message area of the screen. The format

we're displaying has two top screen lines reserved

for input functions (to be discussed in a later

article), middle lines for the menu, and sufficient

bottom lines for a message of 160 characters. Re

view part two of this series (June 1982) if a different

menu setup is desired.

Program 1 shows how an arrow can be used

on the PET computer to indicate that a menu entry

is being scanned. Since the entries in a column

have various lengths less than or equal to the col

umn's width, it is necessary to calculate each

entry's length for proper spacing in the message

area. This is accomplished in lines 312 and 314 by

the variable E. Line 530 embeds a space after each

word entry placed in the message area. When we

consider other user input options, we will provide

a means of eliminating spaces between words

and adding punctuation marks for those that need

correspondence quality messages.

To make the message more readable on the

screen, line 505 insures that no words will be split

at the right-hand edge of the screen. So far, our

routine works well if your menu is composed

only of columns of individual words. But, if any

column has rows of characters (as in our DAILY

menu), our selection process will not recognize

the individual characters, but will put the entire

row into the message area. It will be easier to adjust

for the selection of individual characters if we

agree that all character columns will appear on

the right-hand side of the screen.

If the number of such columns is to vary from

menu to menu, then we will need to add another

menu parameter, CC, which will give the number

of character columns in the menu. For our DAILY

menu, CC = 1, and for our TIME menu, CC = 0. In
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severe motor impairmen t, since a single move­
ment can indica te the user's response. But, de­
pending on the size of the menu, the compute r 
can take time to point to a desired menu entry . 
Different types of scanning techniques ca n speed 
up a passive selection process. 

In an active selection procedure, the user 
indica tes the position of the menu en try. This is 
the way we' ve selected a menu entry in our pro­
gram examples so fa r, by ha ving the use r type the 
entry's row and column numbers to make a selec­
tion. Another method for this p rocedure is to use 
an alternative inpu t device, such as a joystick, to 
control a pointer on the screen. When the pointe r 
has been moved opposite the desired menu entry, 
the joystick's button could be used to indica te 
that a selection is desired . 

Program 1 is a passive selection algorithm 
that can replace lines 300-360 in any of the previous 
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examples (April 1983) that allowed selection of a 
menu entry. Hitting any key during the pause 
time w ill select the ind ica ted menu entry and place 
it in the message area of the screen . The format 
we' re displaying has two top screen lines reserved 
for in put functions (to be d iscussed in a later 
article) , middle lines fo r the menu, and suffi cient 
bottom lines fo r a message of 160 characters . Re­
v iew pa rt two of this series aune 1982) if a different 
menu setup is desired . 

Program 1 shows how an a rrow can be used 
on the PET computer to indicate that a menu entry 
is being scanned . Since the entries in a column 
have va rious lengths less than or equal to the col­
umn's width, it is necessa ry to calcu late each 
entry's length for pro per spaci ng in the message 
area. Thi"s is accom plished in li nes 312 and 314 by 
the va riable E. Line 530 embeds a space after each 
word entry placed in the message area. When we 
consider other user input options, we w ill prov ide 
a means of eliminating spaces between words 
and adding punctuation marks fo r those tha t need 
correspondence qual ity messages. 

To make the message more readable on the 
screen , line 505 insures that no words w iU be split 
at the right-hand edge of the screen . So far, our 
routine works well if your menu is composed 
only of columns of individ ual words. But, if any 
column has rows of characte rs (as in our DAILY 
menu ), our se lection process wil l not recognize 
the indi vidual cha racters, but will put the entire 
row into the message area. It will be easie r to adjust 
for the selection of individual cha racters if we 
agree that a ll cha racter columns will appea r on 
the righ t-hand side of the screen . 

If the number of such columns is to va ry from 
menu to menu, then we will need to add another 
menu parameter, CC, which will give the number 
of character columns in the menu . For our DAILY 
menu, CC = 1, and for our TIME menu, CC = O. In 



Program 1 (April, p. 135) CC should be appropri

ately added to lines 20 and 330; and in Programs 2

and 3 (April, p. 135), to line 216.

Scanning Display Indicators

We will change the selection process in Program 1

so that if a selection of a character row is made,

then a secondary scanning will be done within

that row. We can do this easily for highlighting

and flashing, but only with at least one blank line

between menu rows when using the arrow indi

cator. Notice that neither the automatic embed

ding of spaces nor the prevention of word-splitting

is used with character selections. If you always

have a space as one of the characters in your col

umn of characters, and if you plan ahead, these

omissions should not be a problem.

When forming a word from a column of char

acters, you usually need multiple letter selections.

This can be accomplished by scanning the charac

ter column until no more selections are made from

it. Otherwise, in a sequential scanning procedure,

there could be a considerable time delay between

the selection of consecutive characters. After a

character selection is made, you could continue

the scan from the same character selected, from

the start of the selected character's row, or from

the start of the selected character's column. The

last option gives the greatest flexibility, especially

if the characters are arranged according to fre

quency of use. To achieve the first option, change

line 465 to GOTO 444; for the second option,

change line 465 to GOTO 442; and for the third

option, change line 465 to K = 1:RETURN, and

add the following line:

318 IF K THEN K = 0:R = 1:GOTO 310

The improvements discussed for Program 1

have been incorporated in the following example.

Program 2 employs an active user response pro

cedure on a VIC computer, where a joystick is

used to control the movement of a pointer and

the joystick's button is used for selecting. A delay

may be helpful; otherwise, multiple selections

may unexpectedly result.

Try an arrow delay at line 465, a button delay

at 470, and/or a character selection delay at 478,

using FOR DE = 1 TO 100:NEXT DE preceding

the contents of the line(s) indicated. Notice that

the original menu was shortened so the arrow

could fit to the right of each column of the menu.

Also, since the joystick routine can interfere with

normal keyboard operation, be sure to push the

RUN and RESTORE keys together to reset normal

operations if the program is stopped in line 400.

Program 1:
PET Computer Using Arrow Indicator

299 REM DE=DELAY FOR PAUSE, PM=# OF POSITI

ONS IN MESSAGE AREA, J=CURRENT POS.

300 DE=100:SP=32768:HA=159:J=0:PM=200:REM ~

HA=SCREEN VALUE FOR HORIZONTAL ARROW

303 SM=SP+W*25-PM:VA=158:REM SCREEN VALUE

FOR VERTICAL ARROW

305 FOR C=l TO CM: FOR R=l TO RM
310 PA=SP+(SR-1)*W+(R-D*W+(R-1)*BR*W+S(C)

-1+L(C):REM PA=SCREEN POS. OF ARROW

312 P1=PA-L(C):P2=PA-1:E=P2:FORI=P2TOP1STE

P-l:IFPEEK(I)<>32THENE=I:I=P1

314 NEXTI

315 POKE PA,HA:GOSUB400:POKEPA,32

320 NEXT R,C

325 GOTO305

399 REM USER RESPONSE ROUTINE

400 X=0: P=0

410 GET A?: IF A$<>""THEN 500

420 P=P+1: IF P<DE THEN 410

430 RETURN

499 REM PUT SELECTION INTO MESSAGE AREA

500 P1=PA-L(C): P2=PA-1:REM P1=START OF EN

TRY, P2=END OF ENTRY

505 Y=W-(J-W*INT(J/W)+1):IFE-P1>=YTHENJ=J+

Y+l:IFJ>=PMTHENJ=0

510 FOR I=P1 TO E:POKE SM+J,PEEK(I)
5 20 J=J+1:IF J=PM THEN J=0

530 NEXTI:POKESM+J,32:J=J+1:IF J=PM THEN J =0

540 RETURN

Program 2:
For The Unexpanded VIC Computer

Note: This program uses a joystick in an active selection

process with an arrow indicator, character selection,

and different colors for the menu and message.

8 REM HIT RUN/RESTORE WHEN PROGRAM IS ST

OPPED

9 REM DELETE REMARKS TO FIT PROGRAM ON U

NEXPANDED VIC

10 PRINT CHR$(147);: REM CLEAR TEXT SCREE

20 W=22:RM=6:BR=1:CM=4:BC=1:RI=2:SR=3:SC=

1:CC=1:REM CC=# OF CHARACTER COLUMNS

25 DIM S(CM),L(CM):S(1)=SC
30 DATA 3,3,5,7:REM COLUMN WIDTHS/LAST ON

E SHORTENED TO FIT POINTER ON SCREEN

35 IP C=l THEN 50

38 REM CALCULATE STARTING POSITION FOR EA

CH COLUMN

40 FOR 1=2 TO CM:READ L( 1-1):S(I)=S(1-1) +

L(I-1)+BC:NEXT I:READ L(CM)

50 IF SR=1 THEN 70

60 FOR X=l TO SR-1:PRINT:NEXT X:REM POSIT

ION CURSOR TO FIRST ROW OF MENU

65 LP=S{CM)+L(CM)-1:IF LP>W THEN 200

70 TP=0:FOR R=l TO RM:FOR C=l TO CM:READ "

M?

75 P=S(C)-1+TP

80 PRINT TAB(P);M?;:NEXT C

90 IF S(CM)+LEN(M?)-KW THEN PRINT:GOTO 1

00:REM WRAPAROUND ADVANCES A LINE

95 IF BR=0 THEN TP=TP+W:IF TP>87 THEN TP=

0:REM UPDATE TAB IF LINE ENDS W/NO LF

100 IF BR=0 THEN 120

110 FOR B=l TO BR:PRINT:NEXT B:REM SKIP BL

ANK ROWS BETWN COLUMN ENTRIES

120 NEXT R

130 GOTO 300

140 DATA DR.,IS,COLD,INGEDS1

145 DATA I,AM,WHEN," AOTFR3"

150 DATA YOU,ARE,DRINK,.ULHCP5

155 DATA MOM,EAT,WANT,?MYWKB7

160 DATA DAD,NO,TIME,",VJQZX9"

165 DATA HOT,YES,SLEEP,";$02468"

200 PRINT "MENU SIZE ERROR!":END
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Program 1 (April, p . 135) CC shou ld be appropri­
ately added to lines 20 and 330; and in Programs 2 
and 3 (April, p. 135), to line 216. 

Scanning Display Indicators 
We will change the selection process in Program 1 
so that if a selection of a cha racter row is made, 
then a secondary scanning will be done within 
that row. We can do this easily for highlighting 
and flashing, but only w ith at least one blank line 
between menu rows when using the arrow indi­
cator. Notice that neither the automatic embed­
ding of spaces nor the prevention of word-splitting 
is used with character selections. If you always 
have a space as one of the characters in your col­
umn of cha racters, and if you plan ahead , these 
omissions should not be a problem-. 

When forming a word from a column of char­
acters, you usually need multiple letter selections. 
This can be accomplished by scanning the charac­
ter column until no more selections are made from 
it. Otherwise, in a sequential scanning procedure, 
there could be a considerable time delay between 
the selection of consecutive characte rs. After a 
character selection is made, you could continue 
the scan from the same character selected , fr <;l m 
the s tart of the selected character's row, or from 
the start of the selected character's column. The 
last option gives the greates t flexibility, especia lly 
if the characte rs are arranged according to fre­
quency of use. To achieve the first option, change 
line 465 to GOTO 444; for the second option, 
change line 465 to GOTO 442; and for the third 
op tion, change line 465 to K=l :RETURN, and 
add the following line: 

3181F K THEN K=O:R=l :GOTO 310 

The improvemen ts discussed for Program 1 
ha ve been incorporated in the following example. 
Program 2 employs an active user response pro­
cedure on a VIC computer, where a joystick is 
used to control the movement of a pointer and 
the joystick's button is used for selecting. A de lay 
may be helpful; otherwise, multiple selections 
may unexpectedly result. 

Try an arrow delay at line 465, a button delay 
at 470, andlor a character selection delay at 478, 
using FOR DE = 1 TO 100:NEXT DE preceding 
the contents of the line(s) indicated . No tice that 
the original menu was shortened so the arrow 
could fit to the right of each column of the menu . 
Also, since the joystick routine can interfere with 
normal keyboard operation, be sure to push the 
RUN and RESTORE keys together to reset normal 
operations if the program is stopped in line 400. 

Program 1: 
PET Computer Using Arrow Indicator 
299 REM DE=DELAY FOR PAUSE, · PM=. OF POSITI 

ONS IN MESSAGE AREA , J =CURRENT POS . 

300 DE=100:SP=32768:HA=159:J=0:PM=200:REM -
HA=SCREEN VALUE FOR HORIZONTAL ARROW 

303 SM=SP+W*25 - PM:VA=158:REM SCREEN VALUE -
FOR VERTI CAL ARROW 

305 FOR C=l TO CM: FOR R=l TO RM 
310 PA=SP+(SR-l )*W+(R-l )*W+(R- l)*8R*W+S(C) 

- l+L(C):REM PA=SCREEN POS. OF ARROW 
3 12 Pl=PA- L(C):P2=PA-l:E=P2:FORI=P2TOP1STE 

P- l : IFPEEK(I) <>3 2THENE=I:I=Pl 
314 NEXTI 
315 POKE PA,HA : GOSU8400 : POKEPA,32 
320 NEXT R, C 
325 GOT0305 
399 REM US ER RESPONSE ROUTINE 
400 X=0: P=0 
410 GET A$: IF A$ <>" "THEN 500 
420 P=P+l: IF P<DE THEN 410 
430 RETURN 
499 REM PUT SELECTI ON INTO MESSAGE AREA 
500 Pl=PA-L(C): P2=PA-l:REM Pl=START OF EN 

TRY, P2=END OF ENTRY 
505 Y=W- (J -W* INT(J/ W)+l):IFE-Pl>=YTHENJ=J+ 

Y+l: I FJ >=PMTHENJ=0 
510 FOR I =Pl TO E:POKE SM+J,PEEK(I ) 
520 J=J+l:IF J=PM THEN J=0 
530 NEXTI:POKESM+J,32:J=J+1:IFJ=PM THENJ=0 
540 RETURN 

Program 2: 
For The Unexpanded VIC Computer 
Note: This program uses a joystick in an active selection 
process with an arrow indica tor, character selection, 
and differen t colors for the menu and rnessage. 
8 REM HIT RUN / RESTORE WHEN PROGRAM IS ST 

OPPED 
9 REM DELETE REMARKS TO FIT PROGRAM ON U 

NEXPANDED VIC 
10 PRINT CHR$(147);: REM CLEAR TEXT SCREE 
20 W=22:RM=6:BR=1:CM=4:BC=1:RI=2 :SR=3:SC= 

1: CC= l : REM CC=# OF CHARACTER COLU MNS 
25 DIM S(CM) ,L(CM ):S(l) =SC 
30 DATA 3 , 3 , 5 , 7:REM COLUMN WIDTHS / LAST ON 

E SHORTENED TO FIT POINTER ON SCREEN 
35 IF C=l THEN 50 
38 REM CALCULATE STARTING POSITION FOR EA 

CH COLUMN 
40 FOR 1=2 TO CM:READ L(I-l):S(I)=S (I - l)+ 

L(I-l)+8C:NEXT I:READ L(CM) 
50 IF SR=l THEN 70 
60 FOR X=l TO SR-l:PRINT:NEXT X:REM POSIT 

I ON CURSOR TO FIRST ROW OF MENU 
65 LP=S(CM)+L(CM)-l:IF LP>W THEN 200 . 
70 TP=0:FOR R= l TO RM : FOR C=l TO CM:READ -

M$ 
75 P=S(C)-l+TP 
80 PRINT TA8(P) ; M$;:NEXT C 
90 IF S( CM)+LEN(M$ )-l<W THEN PRINT:GOTO 1 

00:REM WRAPAROUND ADVANCES A LINE 
95 IF BR=0 THEN TP=TP+W:IF TP >8 7 THEN TP= 

0:REM UPDATE TAB IF LINE ENDS Wi NO LF 
100 IF 8R=0 THEN 120 
110 FOR 8=1 TO 8R:PRINT : NEXT 8:REM SKIP 8L 

ANK ROWS BETWN COLUMN ENTRIES 
120 NEXT R 
130 GOTO 300 
140 DATA DR.,IS,COLD,INGEDSl 
145 DATA I,AM,WHEN, " AOTFR3" 
150 DATA YOU , ARE , DRINK , .ULHCP5 
155 DATA MOM,EAT,WANT,?MYWKB7 
160 DATA DAD,NO,TIME , ", VJQZX9" 
165 DATA HOT , YES,SLEEP, ";$02468" 
200 PRINT "MENU SIZE ERROR I ":END 
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290 REM SP=STARTING MEMORY AREA FOR SCREEN 399

/CP=COLOR MAP FOR SCREEN 400
292 REM CL=MENU COLOR/HA=HORIZONTAL ARROW/

VA=VERTICAL ARROW 410

294 REM J=# OF POSITIONS USED IN MESSAGE A 420

REA 430

300 SP=7680:CL=PEEK(646):CP=38400-SP:HA=15 440

9:J=0:PM=H0 450

301 XD=37154:XR=37152:XL=37151:POKE37139,0 460
:REM JOYSTICK REGISTERS 465

302 REM SM=STARTING POSITION FOR MESSAGE A 469

REA/PM=# OF POSITIONS IN MESSAGE AREA 470

303 SM=SP+W*23-PM:VA=158:MC=2:IF CL=2 THEN 472
CL=6:REM MC=RED MESSAGE COLOR 474

305 C=1:R=1:REM C=MENU COLUMN #/R=MENU ROW# 476

310 PA=SP+(SR-1)*W+(R-1)*W+(R-1)*BR*W+S(C) 478
-1+L(C) 480

311 REM P1=STARTING POSITION, P2=END OF CO

LUMN POSITION FOR MENU ENTRY 482

312 P1=PA-L(C):P2=PA-1:E=P2:FOR I=P2 TO PI 484
STEP-1:IF PEEK(I)<>32 THEN E=I:I=P1 486

313 REM E=ENDING POSITION FOR MENU ENTRY/P 488
A=SCREEN POSITION FOR HOR. ARROW 490

314 NEXT I 499

315 POKE PA,HA:POKE PA+CP,MC 500

320 GOSUB 400 504

330 IF Z=5 THEN 470

340 IF Z=4 THEN R=R+1 505

3 50 IF Z=3 THEN R=R-1

360 IF Z=2 THEN C=C+1 510

370 IF Z=l THEN C=C-1

375 IF C<1 THEN C=l 520

377 IF R<1 THEN R=l 525

380 IF OCM THEN C=CM

385 IF R>RM THEN R=RM 530

390 POKE PA,32:GOTO 310
540

REM WAIT FOR JOYSTICK MOVE OR BUTTON

Z=0:POKE XD,127:XV=PEEK(XR)AND128:POKE

XD,255:IF XV=0 THEN Z=2:GOTO 460

XV=PEEK{XL):IF (XVAND63)=63 THEN 460
IF (XVAND4)=0 THEN Z=3

IF (XVAND8)=0 THEN Z=4

IF (XVAND16)=0 THEN Z=l

IF (XVAND32)=0 THEN Z=5

IF Z=0 THEN 400

RETURN

REM CHARACTER SELECTION

IF C<CM-CC+1 THEN GOSUB500:GOTO 320

I=P1:POKE PA,32

POKE I+W,VA:POKE I+W+CP,MC

GOSUB 400

IF Z<>5 THEN 484

Z=0:POKE SM+J,PEEK(I):POKE SM+J+CP,MC:
J=J+1:IF J=PM THEN J=0

GOTO 476

POKE I+W,32:IF Z=4ORZ=3 THEN 340

IF Z=2 THEN 1=1+1:IF I>E THEN 340

IF Z=l THEN 1=1-1:IF KP1 THEN 340

GOTO 474

REM ADD SELECTION TO MESSAGE

P1=PA-L(C):P2=PA-1

REM NO WORD SPLITTING AT RIGHT EDGE OF

SCREEN

Y=W-(J-W*INT(J/W)+1):IF E-P1>=Y THEN J
=J+Y+1:IF J>=PM THEN J=0

FOR I=P1 TO E:POKE SM+J,PEEK(I):POKE S

M+J+CP,MC

J=J+1:IF J=PM THEN J=0

REM EMBED SPACE AFTER NON-CHARACTER SE

LECTIONS

NEXT I:POKE SM+J,32:POKE SM+J+CP,MC:J=
J+1:IF J=PM THEN J=0

Z=0:RETURN (R

TELECOMMUNICATIONS on theVIC and'64!
"A versatile and exceedingly well-done package." David Malmberg, MICRO

"Simply the best & nicest VIC terminal software I have seen."
Greg Yob, CREATIVE COMPUTING

We created quite a flurry and earned rave reviews with
Terminal-40, the unique software that transforms the

VIC screen into a 40<olumn smooth-scrolling display. **'-—
And with features like a Receive Buffer and VIC

printer dump, Terminal-40 sets a new standard for per
sonal modem communications with networks such as
CompuServe and Source. Our '64 Terminal does the
same quality job for the '64.

And now there's even MORE!!! SuperTerm for the
VIC and '64 supports text storage to disk or tape
and program UPLOAD/DOWNLOAD. SuperTerm,
used with our Smart ASCII interface, also
supports popular parallel printers.

Choose the one right for you. Call or write
today for the "best", then...

i

For the VIC:

Terminal-40 (req sk exp). $29.95

SuperTerm (reqiSKexp) Call

For the Commodore 64:

'64 Terminal $29.95

SuperTerm Call

(On cassetle. Requires modem.)

REACH OUT

and BYTE SOMEONE!

MIDWEST
MICRO me

311 W. 72nd ST. • KANSAS CITY • MO • 64114

ORDER DESK: (816)333-7200

Send for a free brochure describing our

other quality products.

MAIL ORDER: Add $1.50 shipping and handling

($3.50 for C.O.D.); VISA/Mastercard add 3% (card#

and exp. date). Missouri residents include 4.6%

sales tax. Foreign orders payable U.S.S, U.S. Bank

ONLY; add $5 shp/hndtg. Dealer inquiries invited.

290 REM SP=STARTING MEMORY AREA FOR SCREEN 
/ CP=COLOR MAP FOR SCREEN 

292 REM CL=MENU COLOR/ HA=HORIZONTAL ARROW/ 
VA=VERTI CAL ARROW 

294 REM J=' OF POSITIONS USED IN MESSAGE A 
REA 

300 SP=7680:CL=PEEK(646) : CP=38400 - SP:HA=15 
9 :J=0: PM=1l0 

30 1 XD=37154:XR=37152:XL=37151:POKE37139,0 
:REM JOYSTICK REGISTERS 

302 REM SM=STARTING POSITION FOR MESSAGE A 
REA/ PM=j OF POSITIONS IN MESSAGE AREA 

303 SM=SP+W*23-PM:VA=158:MC=2:IF CL=2 THEN 
CL=6:REM MC=RED MESSAGE COLOR 

305 C=l:R=l:REM C=MENU COLUMN i/ R=MENU ROW' 
310 PA=SP+ ( SR-1)*W+(R-1)*W+(R-1)*BR*W+S(C) 

- l+L(C ) 
311 REM P1=STARTING POSITION , P2=END OF CO 

LUMN POSITION FOR MENU ENTRY 
312 P1=PA-L(C):P2=PA-1:E=P2:FOR I=P2 TO P1 

STEP- 1:IF PEEK(I)<>32 THEN E=I:I=P1 
3 13 REM E=ENDING POSITION FOR MENU ENTRY/ P 

A=SCREEN POSITION FOR HOR. ARROW 
314 NEXT I 
315 POKE PA,HA : POKE PA+CP,MC 
320 GOSUB 400 
330 IF Z=5 THEN 470 
340 IF Z=4 THEN R=R+1 
350 IF Z=3 THEN R=R- 1 
360 IF Z=2 THEN C=C+1 
370 IF Z=l THEN C=C- 1 
375 IF C<l THEN C=l 
377 IF R<l THEN R=l 
380 IF C>CM THEN C=CM 
385 IF R>RM THEN R=RM 
390 POKE PA , 32:GOTO 310 

SuperTefm (req 16K .,pl . .. . Call 

For the Commodore 64: 
'64 Terminal ... . .. ... $29.95 
SuperTerm .. . . .. . .. .. . . . Call 
(On cassell • . Requires modem .) 

399 REM WAIT FOR JOYSTICK MOVE OR BUTTON 
400 Z=0:POKE XD , 127:XV=PEEK(XR)AND128:POKE 

XD , 255 : IF XV=0 THEN Z=2:GOTO 460 
410 XV=PEEK(XL) : IF (XVAND63)=63 THEN 460 
420 IF (XVAND4)=0 THEN Z=3 
430 IF (XVANDB)=0 THEN Z=4 
440 IF (XVAND16)=0 THEN Z=l 
450 IF (XVAND32)=0 THEN Z=5 
460 IF Z=0 THEN 400 
465 RETURN 
469 REM CHARACTER SELECTION 
470 IF C<CM- CC+1 THEN GOSUB500:GOTO 320 
472 I=P1:POKE PA,32 
474 POKE I+W,VA:POKE I+W+CP,MC 
476 GOSUB 400 
478 IF Z<>5 THEN 484 
480 Z=0:POKE SM+J,PEEK(I):POKE SM+J+CP,MC: 

J=J+1:IF J=PM THEN J=0 
4B2 GOTO 476 
4B4 POKE I+W,32:IF Z=40RZ=3 THEN 340 
486 IF Z=2 THEN I=I+1 : IF I>E THEN 340 
488 IF Z=l THEN I =I-1:IF I<P1 THEN 340 
490 GOTO 4 74 
499 REM ADD SELECTION TO MESSAGE 
500 P1=PA- L(C):P2=PA- 1 
504 REM NO WORD SPLITTING AT RIGHT EDGE OF 

SCREEN 
505 Y=W-(J-W*INT(J / W)+l):IF E- P1>=Y THEN J 

=J+Y+1 :IF J>=PM THEN J=0 
510 FOR I=P 1 TO E:POKE SM+J,PEEK(I):POKE S 

M+J+CP,MC 
520 J=J+1:IF J=PM THEN J=0 
525 REM EMBED SPACE AFTER NON- CHARACTER SE 

LECTIONS 
530 NEXT I: POKE SM+J,32 : POKE SM+J+CP , MC:J= 

J+1: I F J =PM THEN J =0 
540 Z=0: RETURN © 

ORDER DESK: (816) 333.7200 M AIL ORDER: Add $1 .50 shipping and handling 
($3.50 for C.O.D.); VISA/Mastercard add 3% (cardN 

Send for a free brochure describing our 
other quality products. 

and expo . Missouri residents include 4.6% 
sales orders payable U.S.$, U.S. Bank 
ONLY; Dealer Inquiries Invited. 



Data Searcher
Jerry Sturdivant

Programmers are always looking for ways to make their

programs more "friendly," easier to use.

This special search routine will accept all kinds of

-wrong input and still come up with the right match.

For VIC, PET, and 64.

Have you ever searched through a file for some

thing but just couldn't find it? You know it's in

there, but your spelling may be off by one letter

and the strings just won't match?

Or you know the city of Albuquerque is in

the program, but you can't spell it? Or you don't

know if you're supposed to add the state? And if

you da need to type the state, should you use the

two-letter abbreviation? Is New Mexico supposed

to be NE or NM?

In short, if a program has to search for a string

match, you can solve all these problems by adding

a Truncating Search Routine.

Let's look at the example program. Here a

user enters the name of a city, and the program

gives the elevation. If no match is found for the

user's request, rather than having line 120 report

"CITY NOT FOUND": GOTO 70, the program

performs a truncating search (lines 160 to 210).

The routine searches only that first part of

each City string equal to the length of the Request

string. If there is no match, it shortens the end of

the Request string by one letter and searches the

shorter portion of each City string. It will continue

to shorten and search until it finds a match or

runs down to two letters. It will print all matches

found for that length Request string.

Suppose the user gets the two-letter abbrevi

ation of Maine wrong. If the user requests PORT

LAND MA rather than ME or types out the com

plete word "MAINE", it will still find PORTLAND
ME. If the user requests just PORTLAND, the

search will print both PORTLANDS. As for our

Albuquerque problem, the word can be badly

misspelled and still be found. A user who under

stands the Truncating Search would just enter

ALBU. It's a very handy and user-friendly routine,

especially for poor spellers.

Data Searcher Demonstration Program

10 REM PICK CITY - PRINT CITY AND ELEVATI

ON

20 NUMBER OF CITIES=5

30 DIM CITY$(NUMBER OF CITIES),ELEV$(NUMB

ER OF CITIES)

40 FOR 1=1 TO NUMBER OF CITIES

50 READ CITY$(l),ELEV?(l)

60 NEXT

70 T=0:PRINT"ENTER CITY NAME"

80 INPUT REQUEST?

90 FOR 1=1 TO NUMBER OF CITIES

100 IF REQUEST?=CITY$(I) THEN PRINT CITY?(

I),ELEV?(l):GOTO 70

110 NEXT

120 REM NOTHING FOUND

130 REM SEARCH SIMILAR SPELLING

140 REM ==========================

150 PRINT"SEARCHING FOR SOMETHING SIMILAR

160 FOR Z=LEN(REQUEST?) TO 2 STEP -1

170 FOR 1=1 TO NUMBER OF CITIES

180 IF LEFT$(REQUEST?,Z)=LEFT?(CITY?(l),Z)

THEN PRINT CITY?(I),ELEV$(I):T=l

190 NEXT I

200 IF T THEN 70

210 NEXT Z

220 PRINT"CITY NOT FOUND":GOTO 70

230 REM DATA

240 REM 8888888888

250 DATA ALBUQUERQUE NM,4500

260 DATA BISHOP CA,4100

270 DATA PORTLAND MA,45

280 DATA PORTLAND OR,37

290 DATA THE DALLES OR,85

C-64/VIC 20/PET/CBM OWNERS

ROADTOAD - Hop your toad across 5 lanes of traffic, avoid deadly
snakes, and dodge the dreaded load-ealers. Cross a raging river lull ol logs,

turtles, alligators, and park your toad in the safety ol a harbor. Each time you

park 5 toads, you enter a tougher level where the aclion is laster and the toad-

eale's are more numerous. HOADTOAD is written in machine language and

uses high resolution graphics. The sound ellects are excellent and you can use

a joystick or Ihe keyboard to control your toad.

CASS/5KJVIC 20/C-W (Includes ShlppingJHandllng) 519.95
[CALIF RES ADD 5% SALES TAX]

CHICKEN CHASE - Help your hapless hen avoid hungry chicken
hawks, sneaky coyotes, and liendish zompys. II your chicken gets into trouble,

"hyper-hen" to a new spot on the maze. If your chicken travels the entire maze,

you advance to the next level where the action is faster and the predators more

numerous. Hires graphics, great sounds, and machine language help make

CHICKEN CHASE a hilarious fun-filled game lor the whole family.

CASST5K/VIC-20SC-64 (Includes ShlpplngJHandllng) Si 9.95
[CALIF RES ADO 6% SALES TAX]

Write For NIBBLES S BITS, INC. Write For
FREE

Catalog
P.O. BOX EO44

QBCUTT, CA 33455

FREE

Catalog
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Data Searcher 
Jerry Sturdlvonl 

Prograllllllers are always looking for ways to lIIake their 
prograllls II/Ore "friel/diy ," ensier to lise. 

This specinlsenrch rOlltille will nccept nil killds of 
wrollg illpllt nlld still COllie lip with the right lIIatch. 
For VIC, PET, nlld 64 . 

Have yo u ever sea rc hed through a fi le for some­
thing but just could n' t find it? Yo u know it's in 
the re, but your spell ing may be off by one letter 
and the strings just won't match? 

Or you know the city of Albuquerque is in 
the program, but you can't spell it? Or yo u don' t 
know if you' re supposed to add the state? And if 
you do need to type the sta te, shou ld you use the 
two- lette r abbrev iation? Is New Mexico supposed 
to be NE or NM? 

In short, if a prog ram has to sea rch for a string 
match , you can solve al l these problems by adding 
a Truncating Search Routine. 

Let's look at the exa mple program. Here a 
use r enters the name of a city, and the program 
gives the elevation. If no match is found for the 
use r' s request, rather tha n having line 120 report 
"CITY NOT FOUND": GOTO 70, the program 
performs a trullcntillg senrch (lines 160 to 210). 

The routine sea rches only that first part of 
each City string equa l to the length of the Request 
s tring. If there is no ma tch, it shortens the end of 
the Req uest stri ng by one lette r and searches the 
shorter portion of each City string. It will continue 
to sho rten and search unti l it find s a match or 
runs down to two letters. It will print a ll matches 
found for that length Request string. 

Suppose the user gets the two-letter abbrevi­
ation of Maine wrong. If the user reques ts PORT­
LAND MA rathe r than ME or types out the com­
plete word "MAINE", it wi ll still find PORTLAND 
ME. If the user requests just PORTLAND, the 
sea rch will print both PORTLANDs. As for our 
Albuquerque problem, the word can be badly 
misspelled and still be fou nd. A use r who under­
stands the Truncating Search would just enter 
ALBU. It's a very ha ndy and user-friend ly rou tine, 
especially fo r poor spellers. 

Data Searcher Demonstration Program 

10 REM PICK CITY - PRINT CI TY AND ELEVATI 
ON 

20 NUMBER OF CITIES=5 
30 DIM CITY$(NUMBER OF CITIES),ELEV$(NUMB 

ER OF CITIES) 
40 FOR 1=1 TO NUMBER OF CITIES 
50 READ CITY$(I) , ELEV$(I) 
60 NEXT 
70 T=0 : PRINT"ENTER CITY NAME " 
80 INPUT REQUEST$ 
90 FOR 1=1 TO NUMBER OF CITIES 
100 IF REQUEST$ =CITY$(I) THEN PRINT CITY$( 

I) , ELEV$(I):GOTO 70 
110 NEXT 
120 REM NOTHING FOUND 
130 REM SEARCH SIMJLAR SPELLING 
140 REM ========================== 
1 50 PRINT "SEARCHI NG FOR SOMETHING SI MILAR 

160 FOR Z=LEN(REQUEST$) TO 2 STEP -1 
170 FOR 1=1 TO NUMBER OF CITIES 
180 IF LEFT$(REQUEST$ , Z)=LEFT$(CITY$(I) , Z) 

THEN PRINT CITY$(I) , ELEV$(I):T=l 

190 NEXT I 
200 IF T THEN 70 
210 NEXT Z 
220 PRINT"CI TY NOT FOUND " :GOTO 70 
230 REM DATA 
240 REM 8888888888 
250 DATA ALBUQUERQUE NM,4500 
260 DATA BISHOP CA,4100 
270 DATA PORTLAND MA,45 
280 DATA PORTLAND OR , 37 
290 DATA THE DALLES OR , 85 

C-64/VIC 20/PET/CBM OWNERS 
ROADTOAD - Hop your load across 5 lanes 01 trallie, aVOid deadly 
snakes, and dodge the dreaded IOad.ftatofs. ClOSS a raging ,iver full 011005, 
lurtles, alligators. and park your toad In the safely 01 a harbor, Each time you 
park 5 loadS, you enler a tougher level whele the aClion is laster and the load· 
eaters are mOle numerous. ROAOTOAD Is wlitten in machine language and 
uses high lesolution graphics. The sound elleets ale e:w:cellenl ana you can use 
a joyslfck or Ihe keyboard 10 con lrol your load. 
CASSl5KNIC 2G/C·64 . ............... (lnclud .. ShlpplnWH. ndllng) $19.95 

[CAUF. RES. ADD 6% SAlES TAX] 

CHICKEN CHASE ~ Help your hapless hen ayold hungry chicken 
hawks, sneaky coyotes, and fiendish zompys. II youl chicken gets Into !rouble. 
"hyper·hen" lo a new spot on the maze. II youl Chicken trayels the entire maze. 
you adyance to the ne:w:tleyel where Ihe action is laster and the predators more 
numerous. Hi·res graphics, gleal sounds, and machine language help make 
CHICKEN CHASE a hilarious fun·tilled game lor the whole lamily. 
CASSISKNIC·2G/c;.64 .... ............ (Inc Iud .. ShlpplnwH. ndllng) $19.95 

Write For 
FREE 

Cataklg 

[CAUF. RES. AO06% SALES TAX] 

NIBBLES & BITS, INC. 
P .O. BOX Iiii!044 

ORCUTT, CA S34!U5 

Write For 
FREE 

Catalog 
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Apple Shape Generator
J. F Johnson

The Apple computer allows shapes to be manipulated

from within a BASIC program. Although shapes arc

very useful in two-dimensional dynamic graphics, the

process of creating shapes and entering them into a

shape table is tedious, and errors are exceedingly difficult

to correct. This program simplifies the process ofdefining

a shape. All required binary to hexadecimal conversions

require no user intervention and a shape table is auto

matically constructed, with each new shape added to

the current table.

Many of the shape-drawing routines currently

available for the Apple allow a shape to be created

within a rectangular drawing area, with a bit map

of this entire area, then stored as the shape. This

technique is fine for creating relatively small

shapes. However, as the size of the shape in

creases (so that the rectangular area the size of

either hi-res page is required to enclose the shape),

the amount of wasted space (i.e., bytes which are

"off" and represent only the background) becomes

considerable. A bit map of a shape requiring a

rectangular area of this size would require 7-8 K.

This program creates shapes in the manner

explained in the Applesoft manual (Chapter 9).

The head-to-tail vector method is used to initially

define the shape. These vectors are then "un

wrapped" and sequentially combined in pairs for

conversion from their individual binary codes

into equivalent hexadecimal code. Each hexadeci

mal byte represents one byte in the shape defini

tion. The shape is then added to the table in mem

ory with the table's index also updated. Shapes

which would have required up to 8K in a table

have been reduced to less than IK using this

program.

Capabilities Of Key Shape Maker

The following can be accomplished with Key

Shape Maker:

1) Construct a shape table comprised of 1-255

shapes.

2) Create a table with a maximum length

of6K.

3) Alter any shape after it has been entered

into the table. Also, add "buffer bytes" at the

end of each shape definition so that any shape

can be slightly enlarged relative to its original

definition.

4) Correct mistakes which occur while en

tering vectors during a shape definition by

erasing them in a sequential fashion.

5) View all the shapes in the current table

(using the game paddles).

6) Display any particular shape, with the

effect of ROT and SCALE variations (using

the game paddles) on the shape immediately
displayed on the hi-res screen.

7) Once a shape table is BSAVEd to diskette

using this utility, it may be BLOADed with

the utility and the stored shapes redefined

and new shapes added (assuming the table

does not contain the maximum number of

shapes originally designated).

8) The current shape table in RAM can be

destroyed, and a new table created or an old

table BLOADed into memory.

Use An EXEC File To Initialize
The entire program is written in Applesoft. The

following program creates a text file, "Key Shape

Loader", which reassigns the beginning of the

program pointer (104, 103) and then RUNs the

program.

Program 1.

5 REM KEY SHAPE LOADER MAKER

10 D* = CHR» (4>

15 PRINT D*"MON C,I,D"

PRINT D»"DELETE KEY SHAPE LOADER"

PRINT D»"0PEN KEY SHAPE LOADER"

PRINT D«"WRITE KEY SHAPE LOADER"

PRINT "POKE 104,96"

PRINT "POKE 103,1"

PRINT "POKE 24576,0"

PRINT "RUN KEY SHAPE MAKER"

PRINT D»"CL0SE KEY SHAPE LOADER"

17

20

30

40

50

60

70

80

90 END

By EXECing the text file Key Shape Loader,

the required POKEs are completed, and then the

Applesoft program "Key Shape Maker" is RUN.

Use Of RAM By "Key Shape Maker"

The Applesoft program is LOADed at $6001

(24577), just above the second hi-res page of

graphics. The second hi-res page is used for the

temporary storage of vectors that define the cur

rent shape. These vectors are then paired and

converted into their equivalent hexadecimal code,

with the resulting hex code defining the shape
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Apple Shape Generator 
J F.Johnson 

The Apple compllter allows shapes to be mallipulated 
from with ill a BASIC program. Althollgh shapes are 
very useful in two-dill1ensional dynamic graphics, the 
process of creatillg shapes and entering them into a 
shape table is ted iOIlS, and errors are exceed ingly d iffiCllI t 
to correct. This program simplifies the process of defilling 
a shape. All reqllired biliary to hexadecimal cOllversions 
require 110 IIser illtenJelllioll alld a shape table is auto­
II/atically cOllstructed, with each lIew shape added to 
the ClIrren! table. 

Many of the shape-drawing routines currently 
avai lable for the Apple allow a shape to be created 
within a rectangular drawing a rea, with a bit map 
of thi s entire area, then stored as the shape. This 
technique is fine for creating relative ly sma ll 
shapes. However, as the size of the shape in­
creases (so that the rectangu lar area the size of 
either hi-res page is required to enclose the shape), 
the amount of wasted space (i.e., by tes which are 
"off" and represen t only the background) becomes 
considerable. A bit map of a shape requiring a 
rectangular a rea of this size wou ld require 7-8 K. 

Th is progra m crea tes shapes in the manner 
expla ined in the Applesoft manual (Chapte r 9). 
The head-to-tail vec to r me thod is used to initia ll y 
define the shape. These vectors are then " un­
wrapped" and sequentia ll y combined in pairs for 
conve rsion from their individua l binary codes 
into equi va lent hexadecimal code. Each hexadeci­
mal byte represents one byte in the shape defini­
tion . The shape is then added to the table in mem­
ory with the table's index also updated. Shapes 
which would have required up to 8K in a table 
have been reduced to less than 1K us ing th is 
program. 

Capabilities Of Key Shape Maker 
The following can be accomplished with Key 
Shape Make r: 

1) Construct a shape table comprised of 1-255 
shapes. 
2) Create a table with a maximum length 
of6K. 
3) Alter any shape after it has been entered 
into the table. Also, add " buffer bytes" at the 
end of each shape definition so that any shape 
can be slightly enlarged relative to its original 

168 COMPUTE! June 1983 

defini tion. 
4) Correct mis takes wh ich occur while en­
teri ng vectors during a shape definition by 
erasi ng them in a sequential fashion. 
5) View all the shapes in the current table 
(using the game paddles) . 
6) Display any pa rticular shape, with the 
effect of ROT and SCALE variations (using 
the game paddles) o n the shape immediately 
displayed on the hi-res screen. 
7) Once a shape table is BSA VEd to diske tte 
using th is utili ty, it may be BLOADed with 
the utility and the stored shapes redefi ned 
and new shapes added (assuming the table 
does not contain the maximum number of 
shapes originally designated) . 
8) The current shape table in RAM ca n be 
destroyed, and a new table created or an old 
table BLOADed in to memory. 

Use An EXEC File To Initialize 
The entire program is written in Applesoft. The 
fo ll owi ng program crea tes a tex t fil e, "Key Shape 
Loader", which reassigns the beginning of the 
program pointer (104, 103) and then RUNs the 
program. 

Program 1. 
5 REM KEY SHAPE LOADER MAKER 
10 D. - CHR. (4) 
15 PRINT D,"1'10 N C, 1,0" 
17 PRINT D,"DELETE KEY SHAPE LOADER" 
20 PRINT D,"OPEN KEY SHAPE LOADER " 
30 PRINT D."WRITE KEY SHAPE LOADER" 
40 PRINT "POKE 104,96" 
50 PRINT "POKE 103,1" 
6 0 PRINT "POKE 24576,0" 
70 PRINT "RUN KEY SHAPE MAKER" 
80 PRINT D, "CLOSE KEY SHAPE LOADER" 
90 END 

By EXECing the text file Key Shape Loader, 
the required POKEs a re completed , and then the 
Applesoft program "Key Shape Maker" is RU N. 

Use Of RAM By "Key Shape Maker" 
The Applesoft program is LOADed at $6001 
(24577), just above the second hi-res page of 
graphics. The second hi-res page is used for the 
temporary storage of vectors that define the cur­
rent shape. These vectors a re then paired and 
converted into their equiva lent hexadecimal code, 
with the resulting hex code defining the shape 



EXPOTEK IS
2723 W. Windrose • Suite 3

Phoenix, Arizona 85029

1-800-528-8960

GUARANTEED

LOW PRICES
APPLE CARDS

16K RAM — $78 Z80 CARD —$235

Videx Card — $227 Smart Term — $279

Micro Soft Prem. PK — $475

ALTOS

5-15 D— $2120 5-5 D — $4100

ANADEX

9500A — $1290 9501 A — $1290

ATARI

1200 — $645 800-48K — $499

410— $75 810 — $429

1010— $75 850— $159

CITOH

F-10P— $1299 F-105— $1299

1550P— $659 Prowrlter 1550CD— S709

8510AP- $409 8510BCD— $545

DATASOUTH

DS120— $595 DS180— $1175

DIABLO

630RO — $1799 620 — $900

APPLE-LOOK-A-LIKE

Gall
HAZELTIHE

1500 — $995 ESPRIT — $498

MICRO SCI A2

$265 — Apple Drive/Card — $375

MODEMS

HAYS — MICROMODEM— S269

HAYS —5MARTMODEM — $210

HAYS — 1200 Baud — $530

MONITORS

Amdek — Color II RGB— $645

Amdek 300 — $140 Color I — $295

BMC Green — $85 USI Amber — $159

NORTHSTAR

Advantage — $2600 Horizon 64QD — $2600

NEC

8023— $450 7710— $2045

OKIDATA

M92— $515 M93A— $910

M82A — $399 w/Tractor & Grap. $479

M84P — $988 M84S — $CALL

TELEVIDEO

802 — $2599 802H — $4450

806 — $4950 800A — $1250

TELEVIDEO

910 — $569 925 — $718

920 — $735 950 — $899

Tl

810 — $1240 820 — $1795

ZENITH

Z19— $689 Z89 — $2129

SOFTWARE

All Major Brands — SCALL

DISKETTES/BOXES

Elephant — $20 Scotch — $25 Dysan — $35

All Prices Subject To Change
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Customer Service

602-863-0759

Discount Software Buyer's Guide, crammed

useful facts, can be yours for only $5.00.

But you get every penny back when you order your

next low-priced program from Discount Software!

Mail the coupon and you'll discover descrip

tions, features, system requirements, and solid

advice on scores and scores of programs. Look at

all you get:

1. Step-by-step guide to software shopping.

2. Hardware buyer's guide.

3. System requirements for each package.

4. Glossary of software categories.

5. Directories of software for CP/M, Apple,

and 16-bit machines.

6. Thorough product descriptions.

7. Selection of games.

8. Fast-find table of contents and index.

Send for your guide today. Only $5.00 now,

it might well turn out to be free.

$5.00 REBATE OFFER

Yes-rush me* the useful Discount Software Buyers Guide. My

enclosed $5 check is made out to "Discount Software." I understand

that this sum will be rebated to me when 1 make my next purchase.

| Name.

Company.

(Please print)

Address.

City . State _ .Zip_

j Mail $5 check to: Discount Software, 6520 Selma Ave.,
I Los Angeles, CA 90028

CM683

SOFTWARE

J|

GUARANTEED 
LOW PRICES 

APPLE C AADS 
16K RAM - $78 zeD CARD - $235 
Vldex Card - $227 Smart Term - $ 2 79 

Micro Soft Premo PK - $47 5 

ALTOS 
5- 150- $2120 5·50- $4100 

ANADEX 
9500A - $1290 9501A - $1290 

ATARt 
1200 - $645 800·48K - $499 

410 - $75 810 - $429 
1010'- $75 850- $ 1 59 

CITOH 
F·IOP - $1299 F-IDS - $1299 

1550P- $659 Prowrlter 1550CD- S709 
8510AP- $409 8510BCD- $545 

.DATASOUTH 
05120 - $595 05180 - $1175 

DIABLO 
630 RO - $1799 620 - $900 

APPLE-LOOK-A-LiKE 
Call 

HAZELTINE 
1500 - $995 ESPR IT - $498 

MICAOSClA2 
$265 - Apple Drive/Card - $375 

MODEMS 
HAYS - MICRQMQOEM - $269 
HAYS - SMARTMODEM - $210 

HAYS-I20a Baud - $530 

MONITORS 
Amd ck - Color I I RGB - $645 

AmdeK 3 0 0 - $140 Color 1-$295 
BMC Green - $85 USI Amber - $159 

NORTHSTAR 
IAd"m,,,e- $2600 H o rizon 64QD - $2600 

NEe 
8023-$450 7710-$2045 

O KIDATA 
M92- $515 M93A - $910 

M82A - $399 w/T ractor & Grap. $479 
M84P - $ 9 88 M845 - $CALL 

TELEVIDEO 
802 - $2599 802H - S4450 
806 - S4950 800A - $1250 

TELEVIDEO 
910 - $569 9 2 5 - $718 
920 - $735 95 0 - $ 8 99 

TI 
8 10 - S 1 2 4 0 82 0 - $ 1795 

ZENITH 
Z 19- $689 Z89- $2129 

SOFTWARE 
All Major Brands - SCALL 
DISKIETTESIBOXES 

Elephant - $20 Scotch - $25 Dysan - $35 

.. Discount Software Buyer's Guide, crammed 
1\\:with usefu l facts , can be yours for only $5.00. 
But you get every penny back when you order your 
next low-priced program from Discount Software! 

Mail the coupon and you'll discover descrip­
tions, features, system requirements, and solid 
advice on scores and scores of programs. Look at 
all you get: 

1. Step-by-step guide to software shopping. 
2. Hardware buyer's gu ide. 
3. System requi rements for each package. 
4. Glossary of software categories. 
5. Directories of software for CPIM, Apple, 

and 16-bit machines. 
6. Thorough product descri ptions. 
7. Selection of games. 
8. Fast-find table of contents and index. 
Send for your guide today. Only $5.00 now, 

it might well turn out to be free. 

~ 
Yes- rush me the useful Buyer 's Guide. My 
enclosed 55 check is made out to "Discount Software:' I understand 
that th is sum will be rebated to me when I make my next purchase. 

Na me __________________ <m~~~------------------
(Please "rint) 

Company ________________________________________ _ 

Address _______________________________________ ___ 

City ____________ Sutc ____________ Zip ____________ _ 

Mail S5 check to: Discount Software, 6 520 Selma Ave., 
Los Angeles, CA 90028 

[ [[]~~[ffi[IDOO~TI SOFTWARE ] 



stored on the second hi-res page. If the shape is

to be saved, the hex code is then transferred to

the shape table. The creation and display of all

shapes utilizes the first hi-res page. The shape

table is stored at $800 (2048), and its length may

not exceed $2000 (8196) since the first hi-res page

is used for display purposes.

Execution

The user is initially prompted for the number of

shapes that will be entered into the table. Since

extra shapes are invariably required at a future

date, it is always best to enter a number larger

than what is currently estimated. The minimum

number is 1, and the maximum is 255. Since the

table need not be completed at one setting, the

partially constructed table can be BSAVEd, then

BLOADed at a future date, with additional shapes

added (up to the original number that was user-

specified) or current table shapes redefined.

This maximum number of shapes is then

POKEd into $801. Room for the shape table index

(which immediately follows starting at S802) is

then allocated. The index stores the locations of

all shapes relative to the start of the table ($800).

The index must contain two bytes for each stored

shape. If the estimated number of shapes to be

stored in this table is low, it will not be possible to

exceed this limit since room in the table for the

index can not be changed using this program.

Location $800 initially contains a value of zero,

and is incremented by one upon the addition of

each shape to the table.

The shapes are created using two different

sets of four keys. Plotting vectors are entered using

the I, K, M, and J keys, while the nonplotting

vectors are entered using the E, D, X, and S keys.

Both sets of keys are arranged on the keyboard in

a north-east-south-west fashion, with the right-

hand set for plotting and the left-hand set for

nonplotting. The back arrow key (<-) may be

used to sequentially erase vectors starting with

the last one entered, and is very useful for cor

recting any mistakes. The keystroke "!" (a shift-1)

terminates the shape definition.

Prior to the actual construction of the shape,

a "dot-cursor" is positioned on the first hi-res

screen. This is the point at which the shape defi

nition is initiated. The shape is then displayed as

it is constructed, using the previously defined

keystrokes. Due to the algorithm used to display

the shape as it is defined, any nonplotting vectors

which cross any existing outline of the shape will

result in the boundary being erased where the

crossover occurs.

However, when the final shape is displayed

for verification, it will exhibit the contiguous

boundary that was originally constructed. Also

displayed during the construction of the shape
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are the current x and y coordinates of the "dot-

cursor," the three-digit binary code of each vector

as it is entered, and the maximum number of bytes

which may be used to define the present shape.

When the definition of the shape is termi

nated, the keystroke vectors are converted to

hexadecimal code, with the resulting shape dis

played prior to its storage in the table. If the user

chooses to save the shape, he or she appends it to

the current table, updates the corresponding index

locations, and increments location $800 by one. If

the shape is not saved, the defining of additional

shapes simply continues.

Applesoft Shape Table Commands
Several subroutines in this program allow the

user to experiment with several shape table com

mands and to view the result. This was purposely

included to aid the user in exploring the

capabilities (as well as the limitations) of shapes

within Applesoft. This will perhaps facilitate in

clusion of shape tables within programs.

The SCALE command allows the expansion

of a defined shape. Since the originally defined

shape is constructed using the smallest SCALE

value, a figure may only be expanded using this

command. It will soon be discovered, however,

that the contiguous boundary of a shape may

become segmented when its size is enlarged

through SCALEing, and may rapidly become

unrecognizable. This can usually be overcome by

redefining the same shape boundary using a dif

ferent sequence of plotting/nonplotting vectors.

The ability to redefine any given shape will allow

the user to experiment.

Rotations in the plane of the screen are con

trolled bv the ROT command. An inverse re-
J

lationship exists between the number of unique

rotational values defined by the ROT command

and the SCALE command. Increasing ROT from

0 to 64 will rotate it 360 degrees about the origin.

As the value for SCALE increases from 0, more

unique rotational values are recognized between

the ROT values of 0 and 64, and hence the incre

mental rotational angle decreases. By making the

original shape very small, and then expanding it

using the SCALE command, a smaller angle of

rotation can be realized between the ROT values

of 0 and 64. The values for both of the commands

may be varied for a chosen shape, with the effects

on the shape displayed on the screen.

A shape may be displayed from Applesoft

using either the DRAW or XDRAW commands.

The XDRAW command simply complements the

current color of the shape at its present location

and is very convenient for displaying and erasing

shapes. The DRAW command requires that

HCOLOR be changed from a value of 3 to 0 if the

shape is to first be drawn and then erased. These

stored on the second hi-res page. If the shape is 
to be saved, the hex code is then transferred to 
the shape table. The creation and display of all 
shapes utilizes the first hi-res page. The shape 
table is stored at $800 (2048), and its length may 
not exceed $2000 (8196) since the firs t hi-res page 
is used for display purposes. 

Execution 
The use r is ini tially prompted for the number of 
shapes tha t will be entered in to the ta ble. Since 
extra shapes are invariably required at a future 
date, it is always best to enter a number larger 
than what is currently estimated. The minimum 
number is 1, and the maximum is 255. Since the 
table need not be completed at one setting, the 
partia lly constructed table can be BSAVEd, then 
BLOADed at a fu ture date, with additional shapes 
added (up to the original number that was user­
specified) or current table shapes redefined. 

This maximum number of shapes is then 
POKEd into $801. Room for the shape table index 
(which immediately follows starting a t $802) is 
then allocated. The index stores the loca tions of 
all shapes relative to the s tart of the table ($800). 
The index must contain two bytes fo r each stored 
shape. If the estimated number of shapes to be 
s tored in this table is low, it will not be possible to 
exceed thi s limit since room in the table for the 
index can not be changed using this program . 
Location $800 initially contains a va lu e of zero, 
and is incremented by one upon the addition of 
each shape to the table. 

The shapes are crea ted using two different 
sets of four keys. Plotting vectors a re entered using 
the I, K, M, and J keys, w hile the non plotting 
vectors are entered using the E, D, X, and S keys. 
Both se ts of keys are arranged on the keyboard in 
a north-east-south-west fashion, with the right­
hand set for plotting and the left-hand se t for 
non plotting. The bac k a rrow key «-) may be 
used to sequentially erase vectors sta rting with 
the last one entered , and is very useful for cor­
recting any mistakes. The keys troke " !" (a shift-I) 
te rminates the shape definition . 

Prior to the actual constructi on o f the shape, 
a "dot-cursor" is positioned on the first hi-res 
screen . This is the point at which the shape defi­
nition is initiated. The shape is then displayed as 
it is constructed , using the previously defined 
keystrokes. Due to the algori thm used to disp lay 
the shape as it is defined, any non plotting vectors 
w hich cross any existing outline of the shape will 
result in the boundary being erased where the 
crossover occurs . 

However, when the final shape is displayed 
for verifica tion, it will exhibit the contiguous 
boundary that was originally constructed. Also 
displayed during the construction of the shape 
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a re the current x and y coordina tes of the "dot­
cursor," the three-digit binary code o f each vector 
as it is entered, and the maximum num ber of bytes 
which may be used to define the present shape. 

When the definition of the shape is termi­
nated , the keystroke vec to rs are converted to 
hexadecimal code, with the resulting shape di s­
played prior to its storage in the table. If the user 
chooses to save the shape, he or she appends it to 
the current table, updates the co rrespond ing index 
loca tions, and increments location $800 by one. If 
the shape is not saved , the defining of add itional 
shapes simply continues . 

Applesoft Shape Table Commands 
Severa l sub routines in this program allow the 
use r to experiment with several shape table com­
mands and to view the result. This was purposely 
included to aid the user in exploring the 
ca pabilities (as well as the limita tio ns) of shapes 
within Applesoft. This will perhaps faci litate in­
clusion of shape tables within programs. 

The SCALE command a llows the expansion 
of a defined shape. Since the originally defined 
shape is constructed using the smallest SCALE 
va lue, a figure may only be expanded using thi s 
command . It wi ll soon be discovered , however, 
that the contiguous boundary of a shape may 
become segmented when its size is enlarged 
through SCALEing, and may rapidly become 
unrecognizable. This can usuall y be overcome by 
redefining the same shape boundary using a dif­
ferent sequence of plotting/nonplo tting vectors. 
The ability to redefine any given shape wi ll allow 
the user to expe riment. 

Rotations in the plane of the screen are con­
trolled by the ROT command . An inverse re­
lationship exists between the number of unique 
rotational va lues defin ed by the ROT command 
and the SCALE command . Increasing ROT from 
o to 64 will rotate it 360 degrees about the origin . 
As the va lue for SCALE increases from 0, more 
unique rotational va lues are recognized between 
the ROT values of 0 and 64, and hence the incre­
menta l rotational angle decreases. By making the 
origi nal shape very sma ll, and then expanding it 
using the SCALE command, a smalle r angle of 
rota tion can be rea lized between the ROT va lues 
of 0 and 64. The va lues for both of the commands 
may be varied for a chosen shape, with the effects 
on the shape-displayed on the sc reen. 

A shape may be displayed from Applesoft 
using either the DRAW (Yl' X:ORAW commands. 
The XDRAW command simply complements the 
current color of the shape a t its present loca tion 
and is very convenient for display ing and erasing 
shapes. The DRAW command requires that 
HCOLOR be changed from a va lue of 3 to 0 if the 
shape is to first be drawn and then erased. These 



commands may also display the same shape dif

ferently. If any nonplotting vectors cross the

boundary of plotting vectors in the original shape

definition, the DRAW command (HCOLOR = 3)

will display a contiguous shape.

The XDRAW command, however, displays

the shape with any regions of plotting/nonplotting

vector overlap being effectively erased. This

should be taken into consideration when originally

defining the shape boundary, since one of the

two display techniques may be preferred in the

Applesoft program which uses the shapes. The

shape display for verification purposes (prior to

appending the shape to the current table) is dis

played using DRAW fHCOLOR = 3). During view

ing of a shape in the current table with ROT and

SCALE variations, the shape is drawn and erased

using XDRAW.

Using A Shape Table

Key Shape Maker creates a shape table starting at

$800 (2048) in RAM. It may be BLOADed into

another region if there exists a conflict with the

storage of the controlling Applesoft program or a

machine language program which must occupy

this region. There are two DOS entry points which

store both the starting address and length of a

BLOADed file. Since the user determines the

starting address of a binary file, only the length

must be determined. This is accomplished in the

following manner.

After BSAVEing your shape table to diskette,

BLOAD it back into memory (this may be done in

direct execution or under Key Shape Maker con

trol). If the shape table has been loaded by an

Applesoft program, press the reset button. Now

enter the following as a direct execution instruc

tion, where <ret> simply designates pressing the

return key.

PRINT PEEK(43616) + PEEK(43617) * 256 <ret>

The base ten number that appears on the

screen immediately after this instruction is the

length of the shape table (see Appendix E of the

DOS manual, DOS Entry Points And Schematics).

Using this additional piece of information, the

user is offered some flexibility in BLOADing the

shape table into various regions of RAM. For ex

ample, a shape table of byte length 350 may be

BLOADed at location 24577 (immediately above

the second hi-res page) with the following in

struction in an Applesoft statement.

100 PRINT CHRS(4) "BLOAD SHAPE TABLE-1,

A24577, L350"

The final piece of information which must be

supplied is the location of the shape table. The

pointer designating the beginning of the current

shape table is located on the zero page of memory,

and is comprised of the locations $E8 (232) and

$E9 (233). The integer value obtained by dividing

the starting address by 256 is POKEd into 233,

with the remainder POKEd into 232 (i.e., 24577/

256 = 96 with a remainder of 1).

110 POKE 233,96 : POKE 232,1

Your Applesoft program will now be able to effec

tively use the shape table currently residing in

RAM.

Program 2.

5 REM VPY SHAPE MAKER

60 REM T5-START OF SHAPE TABLE///VOMARK

ER USED IN DISPLAY OF 6 DIGITS REPRESEN

TING 2 VECTORS///VS=*MARKER FOR START OF

TEMPORARY STORAGE FOR VECTDR TABLE AND

ENSUING TEMPORARY STORAGE DERIVED SHAP

E///16395-START OF TEMPORARY SHAPE TABL

E

70 A» - "PRESS ! TO STOP DRAWING SHAPE."

80 TS - 2048i POKE TS.OiVC = 16389iVS = 1639

6iLI - 2050iMI - 2051iD» = CHR» (4): GOTO

4000

100 HC0L0R= 3: HPL0T X.Yi FOR J = 1 TO 20i NEXT

Jl HC0L0R- Oi HPL0T X.YlX - PDL <0> /

.913iY - PDL <1> / 1.6i IF PEEK ( - 1

62B7) > 127 OR PEEK ( - 16286) > 127 THEN

RETURN

105 GOTO 100

110 SI ■ INT (1 + PDL (0) * ( PEEK (TS) -

1) / 240)i ROT- Oi HCOLOR- 3i SCALE- li

RETURN

115 62 - INT (1 + PDL (0) * ( PEEK (TB> -

1) / 240)i RETURN

120 XDRAW SI AT X,Yi VTAB 24i HTAB It CALL

- 84>Bi PRINT "SHAPE tt"Sl"."i

125 GOSUB HSi IF PEEK ( - 162B7) > 127 THEN
RETURN

130 IF S2 < > SI THEN XDRAW SI AT X,YiSl -
S2i GOTO 120

135 BOTD 125

140 GOSUB 110

145 VTAB 5i HTAB li CALL - B6Si PRINT "SHA

PE tt"Bl"."

150 SOSUB 115i IF S2 < > Bl THEN SI - B2i GOTO

145

152 IF PEEK ( - 16287) > 127 THEN RETURN

154 GOTO 150

158 SI = INT ( PDL (1) * 7 / 240)i RETURN

159 S2 - INT < PDL (1) * 7 / 240)i RETURN

160 GOSUB 158

162 VTAB 10: HTAB li CALL - B6Bi PRINT "HC

OLOR="S1"."

164 GOSUB 159i IF S2 < > SI THEN SI - S2« GOTO

162

166 IF PEEK ( - 16286) > 127 THEN RETURN

168 GOTO 164

170 GOTO 166

172 Rl « PDL (0) / 3:S1 = PDL <1) / 3i RETURN

173 R2 = PDL (0) / 3tS2 = PDL (1) / 3i RETURN

174 GOBUB 172

175 HC0L0R= HCi ROT= Rl: SCALE= SI: DRAW SH

AT XI.YIi VTAB 24i HTAB li CALL - B6B

i PRINT "R0T=11 INT <R1) SPC ( 8) "SCALE="

INT (SI);

176 GOSUB 173i IF R2 < > Rl OR S2 < > SI THEN

Rl - R2iSl = S2: CALL 62450i GOTO 175

177 IF PEEK ( - 162B7) > 127 OR PEEK ( -

162B6) > 127 THEN RETURN

178 GOTO 176

200 POKE TS + 1, VAL (NS»)i RETURN i REM M

AXIMUM NUMBER OF SHAPES THAT CAN BE ENT

ERED INTO THIS TABLE

203 PA = 256 » PEEK (MI) + PEEK (LI) + TS:

RETURN

2O5 PA = TS + 4 + 2 * VAL (NS»): RETURN i REM

IS LOCATION IN TABLE WHERE FIRST SHA

PE WILL BE SAVED

210 LS = TS + 2 * SHiMS = TS + 1 + 2 * SHiDD

= 256 * ( PEEK (MS + 2) - PEEK (MS)) +

( PEEK (LS + 2) - PEEK <LS>>: RETURN
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commands may a lso di splay the same shape dif­
fe rently . If any non plotting vectors cross the 
boundary of plotting vectors in the original shape 
definition, the DRAW command (HCOLOR=3) 
wi ll display a contiguous shape. 

The XDRA W command, however, di splays 
the shape wi th any regions of plottinglnonplotting 
vector overlap being effectively erased. This 
should be taken into consideration w hen originally 
defining the shape boundary, since one of the 
two display techniques maY 'be preferred in the 
Applesoft program which uses the shapes. The 
shape display for verification purposes (prior to 
appending the shape to the current table) is dis­
played using ORA W (HCOLOR = 3). During view­
ing of a shape in the current table with ROT and 
SCALE va riations, the shape is dra w n and erased 
using XDRAW. 

Using A Shape Table 
Key Shape Maker creates a shape table starting at 
$SOO (204S) in RAM. It may be BLOADed into 
another cegion if there exists a conflict with the 
storage of the con trolling Applesoft program or a 
machine language program which must occupy 
this region. There are two DOS entry points which 
store both the starting address and length of a 
BLOADed file. Since the user determines the 
starting address of a binary file, only the length 
mus t be de termined. This is accomplished in the 
following manner. 

After BSA VEing your shape table to diske tte, 
BLOAD it back into memory (this may be done in 
direct execution or under Key Shape Maker con­
trol). If the shape table has been loaded by an 
Applesoft program, press the reset button. Now 
ente r the following as a direct execution instruc­
tion, where <ret> simply designates pressing the 
retu rn key . 

PRINT PEEK(436]6)+PEEK(436]7) ' 256 <re t> 

The base ten number that appears on the 
screen immediately after this instruction is the 
length of the shape table (see Appendix E of the 
DOS manual , DOS Entry Points And Schematics). 
Using this additiona l piece of informati on, the 
user is offered some fl exibility in BLOADing the 
shape table into va rious regions of RAM. For ex­
ample, a shape table of byte leng th 350 may be 
BLOADed at location 24577 (immediately above 
the second hi- res page) with the following in­
struction in an Applesoft state ment. 

]00 PRINT CHRS(4) "BLOAD SHAPE TABLE-I, 
A24577, L350" 

The final piece of information which must be 
supplied is the location of the shape table. The 
pointer designating the beginning of the current 
shape table is located on the zero page of memory, 
and is comprised of the locations $ES (232) and 

$E9 (233). The intege r value obtained by dividing 
the starting add ress by 256 is POKEd into 233, 
with the remainder POKEd into 232 (i. e., 245771 
256=96 with a remainder of 1). 

110 POKE 233,96: POKE 232,] 

Your Applesoft program will now be able to e ffec­
tively use the shape table currently residing in 
RAM. 

Program 2. 
5 REM K~V SHAPE MAKER 
60 REM TS-START OF SHAPE TABLE/lIve-MARK 

ER USED IN DISPLAY OF 6 DIGITS REPRESEN 
TING 2 VECTORS/IIVS.MARKER FOR START OF 

TEMPORARY STORAGE FOR VECTOR TABLE AND 
ENSUING TEMPORARY STORAGE DERIVED SHAP 

EI II 16395- START OF TEMPORARY SHAPE TABL 
E 

70 At - "PRESS! TO STOP DRAWING SHAPE." 
80 TS - . 20481 POKE TS,O.VC - Ib389.VS - 1639 

olll - 20S0.HI - 2051.0$ ~ CHRt (4) 1 GOTO 
4000 

100 HCOLOR~ 3: HPLOT X,V, FOR J ~ 1 TO 20. NEXT 
J. HeOlOR- O. HPLOT X,YIX - POL (0) I 
.913.V - POL (1) I 1.61 IF PEEK ( - 1 
6287) > 127 OR PEEK ( - 16286) > 127 THEN 

RETURN 
105 GOTO 100 
110 81 - tNT (1 + POL (0) • ( PEEK (TS) -

1) I 240). ROT- O. HeOLOR- 3. SCALE- 1. 
RETURN 

115 82 - INT (1 + POL (0) • ( . PEEK (T8) -
1) 1240)1 RETURN 

120 XORAW ·81 AT X,VI VTAB 24. HTAB 11 CALL 
- ebBI PRINT "SHAPE *"81"."1 

125 a08ue 115. IF PEEK ( - 16287) > 127 THEN 
RETURN 

130 IF 82 < > 81 THEN XDRAW 81 AT X,V.81 _ 
82. GOTO 120 

13~ SOTO 125 
140 GOSUS 110 
145 VTAB 5. HTAB 11 CALL - 86B. PRINT "SHA 

PE *"81"." 
150 GOSue 1151 IF 52 < > 81 THEN 51 - 82. GOTO 

14~ 

152 IF PEEK ( - 16287) > 127 THEN RETURN 
154 GOTO 150 
15851 = INT ( POL (1) • 7 I 240); RETURN 
15952 - INT ( PDL (1) • 7 I 240). RETURN 
160 GOSue 158 
162 VTAB 10; HTAB 1: CALL - 868. PRINT "HC 

OLOR-"Sl" ." 
164 GOSue 1591 IF 52 < > 51 THEN 51 - 521 GOTO 

162 
166 IF PEEK ( - 16286) > 127 THEN RETURN 
168 GOTO 164 
170 GOTO Ib6 
172 Rl c POL (0) I 3.51 - POL (1) I 3. RETURN 
173 R2 - PDL (0) / 3152 - PDL ( 1) I 3. RETURN 
174 GOSue 172 
175 HCOLORc HC. ROT- Rl; SCALE- Sl: DRAW SH 

AT XI,VII VTAB 241 HTAB 1. CALL - 868 
I PRINT "ROT- " INT (Rl) SPC ( 8) "SCALE:" 

INT (S1); 
176 G05US 1731 IF R2 < > R1 OR 52 < > 51 THEN 

R1 - R2181 - 82. CALL 62450. GOTO 175 
177 IF PEEK ( - 16287) > 127 OR PEEK ( -

16286) > 127 THEN RETURN 
178 GOTO 176 
200 POKE TS + 1, VAL (NS.). RETURN I REM M 

AXIMUM NUMBER OF SHAPES THAT CAN BE ENT 
ERED INTO THIS TABLE 

203 PA - 256. PEEK (MI) + PEEK (LI) + TSI 
RETURN 

205 PA - TS + 4 + 2' VAL (NS.), RETURN I REM 
IS LOCATION IN TABLE WHERE FIRST SHA 

PE WILL BE SAVED 
210 LS - TS + 2 • SHIMS - T5 + 1 + 2 • SHinn 

= 256 • ( PEEK (MS + 2) - PEEK eMS» + 
( PEEK (LS + 2) - PEEK (LS». RETURN 
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212 LI - TB + 2 * < PEEK (TS) + DiMI - LI +

It RETURN i REM INIT INDEX FDR TABLE

THAT HAS BEEN LOADED

215 LI - LI + 2iMI - MI + 2i RETURN i REM

INCREMENT INDEX LOCATION FOR NEXT SHAPE

220 LI - LI - 2iMI - MI - 2i RETURN i REM

DECREMENT INDEX LOCATION FOR FIRST SHAP

E TO BE DRAWN IN LOADED OR ALTERED TABL

E

225 IP ■ VSi RETURN i REM INITIALIZE LOCATI

ON WHERE PLOTTED VECTORS ARE STORED TEM

PORARILY UNTIL THEY ARE CONVERTED INTO

A SHAPE

230 N - VS + liSL - VB + li RETURN i REM IN

ITIALIZE TWO COUNTERS WHICH ARE USED DU

RING THE CONVERSION OF STORED VECTORS I

NTD A SHAPE

235 PA - TS + 256 * PEEK (MB) + PEEK (LS)i

RETURN ) REM LOCATION IN TABLE OF STA

RT OF NEXT SHAPE

240 POKE LI, INT <(((PA - TS) / 236) - INT

((PA - TS) / 256)) * 256 + .5)1 POKE MI

, INT ((PA - TS) / 236)i RETURN i REM

POKE STARTING LOCATION FDR BIVEN SHAP

E IN APPROPRIATE INDEX LOCATION

250 A - OiB - OiC » Oi RETURN i REM INITIA

LIZE A,B,C TO ZERO

255 L - IP - VSiK - INT (L / 2) + INT ((L /

2 - INT (L / 2)) * 2 + .05)I RETURN I REM

L»#BYTES CONTAINING VECT0RS///K-#BYTE5

REQUIRED TO STORE SHAPE\1 SHAPE BYTE P

ER 2 VECTOR BYTES

260 POKE 233,64i POKE 232,9i POKE 16393,li POKE

16395,4i POKE 16396,Oi RETURN i REM D

EFINE UNIT SHAPE TABLE WHERE TEMPORARIL

Y DEFINED SHAPE EXISTS

265 PDKE 233,aI POKE 232,Oi RETURN i REM L

OCATION OF SHAPE TABLE

270 RS » PEEK (TS + 1) - PEEK (TB)i RETURN

I REM R8-# DF SHAPES THAT MAY STILL B

E ENTERED INTO SHAPE TABLE

299 REM PLOT/ERASE POINT AT CURRENT X,Y UN

TIL KEY PRESS OCCURS.

300 XO - XiYO - Yi HCOLOR- 3i HPLOT XD.YOi FOR

J - 1 TO 20i NEXT Ji HCOLOR- Oi HPLOT X

O,YOi FOR J «= 1 TO 20i NEXT Ji IF PEEK

< - 163S4) < 12B THEN 300

HCOLOR= 3i POKE - 16368,0iZ = PEEK ( -

16384)i RETURN

REM PLDT PRESENT POINT IF ENTERED VEC

TOR IS A PLOT-THEN-MOVE VECTOR

HCOLOR= 3i HPLOT XO.YOi RETURN

REM ERASE PREVIOUS POINT PLOTTED

HCOLOR- Oi HPLOT XO,YOi RETURN

REM EVALUATE KEY PRESS IN TERMS OF NEW

XfY COORDINATES.

Fl - 0

IF Z - 73 OR Z - 69 THEN Y

362i RETURN i REM MOVE UP

IF Z - 75 OR Z - 68 THEN X « X

3641 RETURN i REM MOVE RIGHT

IF Z - 77 OR Z - B8 THEN Y - Y

366i RETURN i REM MOVE DOWN

IF Z - 74 OR Z = B3 THEN X = X - li GOSUB

368i RETURN i REM MOVE LEFT

Fl - li RETURN i REM FLAG Fl SET TRUE

310

324

325

329

330

349

350

352

354

356

358

360

362

363

364

365

366

367

36B

369

399

400

402

Y - li GOSUB

li GOSUB

1: GOSUB

IF NO U,R,D,L MOVE

0 THEN Y = OlFl - 1

279 THEN X

159 THEN Y

279.Fl

159iFl = 1

IF Y <

RETURN

IF X >

RETURN

IF Y >

RETURN

IF X < 0 THEN X = OlFl = 1

RETURN

REM EVALUATE 3 DIGIT BINARY EQUIVALENT

DF INDIVIDUAL VECTOR

Fl - Oi IF Z - 73 THEN A » liB - OiC = 0

I RETURN

IF Z - 75 THEN A-liB-OiC-li RETURN

404 IF Z 77 THEN A

406 IF Z - 74 THEN A

408 IF Z - 69 THEN A
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liB - HC ■ Oi RETURN

IiB « liC = li RETURN

OiB = OiC - Oi RETURN

410 IF Z = 68 THEN A = OiB

412 IF Z - BB THEN A » OiB

414 IF Z = 83 THEN A = OiB

OiC = li RETURN

ltC - Oi RETURN

IiC = li RETURN

418 Fl - li RETURN

424 REM PRINT PRESENT COORDINATES OF X,Y

425 VTAB 21i HTAB li CALL - 8681 PRINT "X-

"X,"Y-"Yi RETURN

449 REM ERASE CURRENT POINT AND MOVE BACK

ONE POINT

450 PP - PEEK (IP)I IF IP = VS THEN RETURN

l REM CAN'T ERASE PAST ORIBIN OF SHAPE

455 IF PP " 0 OR PP = 4 THEN Y =- Y + li GOSUB

4751 RETURN

460 IF PP - 1 OR PP - 5 THEN X - X - li GOSUB

475i RETURN

465 IF PP - 2 OR PP « 6 THEN Y « Y - li GOSUB

475i RETURN

470 IF PP - 3 OR PP = 7 THEN X - X + li GDSUB

475i RETURN

473 XO - XiYO - Yi BOSUB 330i POKE IP.OlIP -

IP - li RETURN

499 REM POKE VECTOR INTO RAM LOCATION IP

500 IP - IP + li POKE IP,4 t A + 2 * B + Ci RETURN

509 REM POKE BINARY EQUIVALENT OF VECTOR M

DVE

510 P(l +1*3)- AiP(2 + I * 3) = BiP(3 +

1 * 3> ■ C

313 IF I - 1 THEN FOR J = 0 TO 5l POKE 1B7

2 + J,48i NEXT Ji FOR J - O TO 2i POKE

1875 + J,P(4 + J) + 48t NEXT Ji RETURN

520 FOR J = 0 TO 2i POKE 1B72 + J,P(1 + J) +

48i NEXT Ji RETURN

525 FOR J - 1 TO 6iP(J) - Oi NEXT Ji RETURN

600 HGR2 i HGR i SCALE- li ROT- Oi HCOLOR-

3iXX - 139iYY - 80iX = XXiY - YYi RETURN

i REM HI-RES INITIALIZATION

700 BL - 8190 - PAiDI * 24576 - 16396iVL = D

Ii RETURN i REM NEW TABLE BYTE LIMITS

710 NS - PEEK (2048)1 LI - TS + 2 * (NS + 1)

i MI - TB + 1 + 2 * (NS + l)iPA - TS + 2

56 * PEEK (MI) + PEEK (LI)

720 BL - 8190 - PAi IF DI < 2 * (8190 - PA) THEN

VL - DIi RETURN

730 VL - 2 » <B190 - PA)i RETURN

765 Fl - Oi IF VL < 100 THEN Fl = 1

767 RETURN

770 F2 - Oi VTAB 21i PRINT "THERE ARE "8190 -

PA" BYTES REMAINING FOR MORE"i PRINT "S

HAPES IN CURRENT TABLE IF YOU HAVE NOT

CONSTRUCTED THE LAST SHAPE."

775 IF B190 - PA < 100 THEN PRINT "NO MORE

SHAPES MAY BE ADDED TO CURRENT TABLE.

"iF2 - 1

7B0 RETURN

800 F3 = OiVL - VL - li VTAB 21i HTAB 33i CALL

- 868i PRINT VL

805 IF VL < 200 THEN VTAB 22i HTAB li PRINT

"ONLY "VL - 190" MOVES LEFT."|i FOR J =

1 TO lOOOi NEXT Jl HTAB li CALL - B6Bl

IF VL < » 191 THEN F3 = 1

810 RETURN

975 VTAB 24i HTAB 5i CALL - 958i PRINT "PR

ESS ANY LETTER TO CONTINUE."|I GET Z»lJ

= FRE (0)i RETURN

999 REM INITIALIZE SHAPE TABLE PARAMETERS

1000 TEXT i HOME I PRINT TAB( 3)I"THE NUMB

ER OF SHAPES THAT MAY BE ENTERED IN

A SHAPE TABLE IS IN THE RANGEOF 1-255.

IT IS ALWAYS BEST TO ALLOW EXTRA ROO

M FOR ADDITIONAL SHAPES YOU MAYWIBH TO

INCLUDE IN THE FUTURE."

1010 INPUT " ENTER A NUMBER BETWEEN 1 A

ND 255, THEN PRESS RETURN."jNS*i IF VAL

(NS«) < 1 OR VAL (NS») > 255 THEN 1000

1020 GOSUB 200i REM POKE MAX tt OF SHAPES

THAT CAN BE ENTERED INTO THIS TABLE

1030 GDSUB 205i REM INITIAL RAM LOCATION F

OR FIRST SHAPE

1040 GOSUB 240i REM STARTING POINT OF FIRS

212 LI - TS + 2 • ( PEEK (TS) + l),HI - LI + 
I. RETURN I REM INIT INDEX· FOR TABLE 
THAT HAS BEEN LOADED 

215 LI - LI + 21HI - HI + 2, RETURN 1 REH 
INCREP1ENT INDEX LOCATION FOR NEXT SHAPE 

220 LI - LI - 21MI - MI - 2. RETURN. REM 
DECREMENT INDEX LOCATION FOR FIRST SHAP 
E TO BE DRAWN IN LOADED OR ALTERED TABL 
E 

22~ IP - VS. RETURN • REM INITIALIZE LOCATI 
ON WHERE PLOTTED VECTORS ARE STORED TEM 
PORARILY UNTIL THEY ARE CONVERTED INTO 
A SHAPE 

230 N - VS + IISL - VS + I. RETURN. REM IN 
ITIALIZE TWO COUNTERS WHICH ARE USED DU 
RING THE CONVERSION OF STORED VECTORS I 
NTO A SHAPE 

23~ PA - TS + 256. PEEK (MS) + PEEK (LS). 
RETURN • REM LOCATION IN TABLE OF STA 

RT OF NEXT SHAPE 
240 POKE LI, INT ««PA - TS) I 2~6) - INT 

«PA - TS) 1256 » • 256 + .S). POKE MI 
, INT «PA - TS) I 256) 1 RETURN I REM 

POKE STARTING LOCATION FOR GIVEN SHAP 
E IN APPROPRIATE INDEX LOCATION 

250 A - O.B - O.C - O. RETURN. REM INITIA 
LIZE A,B,C TO ZERO 

2~5 L - IP - VSIK - INT (L I 2) + INT «L I 
2 - INT (L I 2» • 2 + .OS}, RETURN. REM 

L-.BVTES CONTAINING VECTORSIIIK- IBYTES 
REQUIRED TO STORE SHAPE,1 SHAPE BYTE P 

ER 2 VECTOR BYTES 
260 POKE 233,64. POKE 232,9. POKE 16393,1. POKE 

16395,41 POKE 16396,0. RETURN. REM D 
EFINE UNIT SHAPE TABLE WHERE TEMPORARIL. 
Y DEFINED SHAPE EXISTS 

265 POKE 233,8. POKE 232,0. RETURN. REM L 
OCATION OF SHAPE TABLE 

270 RS - PEEK (T8 + 1) - PEEK (T8), RETURN 
I REH RS-. OF SHAPES THAT HAY STILL B 
E ENTERED INTO SHAPE TABLE 

299 REM PLOT/ ERASE POINT AT CURRENT X,Y UN 
TIL KEY PRESS OCCURS. 

300 XO - X, VO - VI HCOLOR- 3. HPLOT XO,VO. FOR 
J - 1 TO 20. NE XT J. HCOLOR- 0. HPLOT X 
O, YO. FOR J - 1 TO 20' NEXT JI IF PEEK 
( - 16384) < 128 THEN 300 

310 HCOLORs 3. POKE - 16308,0.Z ~ PEEK ( -
16384). RETURN 

324 REM PLOT PRESENT POINT IF ENTERED VEC 

32~ 
329 
330 
349 

TOR IS A PLOT-THEN-MOVE VECTOR 
HCOLOR- 31 HPLOT XO,VO. RETURN 
REM ERASE PREVIOUS POINT PLOTTED 
HCOLOR- O. HPLOT XO,VO. RETURN 
REM EVALUATE KEY PRESS IN TERMS OF NEW 

X,V COORDINATES. 
3~0 Fl - 0 
3~2 IF Z - 73 OR Z - 69 THEN V - Y - I. GOSue 

3621 RETURN I REM MOVE UP 
3~4 IF Z - 7S OR Z - 68 THEN X - X + I. GOSue 

364. RETURN 1 REM MOVE RIGHT 
3~6 IF Z - 77 OR Z - 88 THEN Y - Y + I. GOSue 

3661 RETURN 1 REM MOVE DOWN 
3~8 IF Z - 74 OR Z B 83 THEN X - X - I. GOSue 

3681 RETURN I REM MOVE LEFT 
360 Fl - 11 RETURN. REM FLAG Fl SET TRUE 

IF NO U,R,D,L MOVE 
362 
363 
364 
36~ 

3b6 
367 
36S 
3 69 
399 

IF V < ° THEN Y - O.Fl - 1 
RETURN 
IF X > 279 THEN · X a 279.Fl -
RETURN 
IF V > 159 THEN Y - 1591Fl 
RETURN 
IF X < 0 THEN X - O.Fl - 1 
RETURN 
REM EVALUATE 3 DIGIT eINARY EQUIVALENT 

OF INDIVIDUAL VECTOR 
400 Fl - O. IF Z - 73 THEN A - liB - OIC - 0 

• RETURN 
402 IF Z - 75 THEN A - 1.B - o.C - 11 RETURN 

404 IF Z - 77 THEN A - 1.B - 1.C - 0. RETURN 

406 IF Z - 74 THEN A - liB - 1.C - 11 RETURN . 

408 IF Z - 69 THEN A - OIB - O.C - O. RETURN 
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410 

412 

414 

418 
424 
425 

449 

4~0 

4bO 

46~ 

470 

475 

499 
~OO 

~09 

~10 

~15 

~20 

bOO 

700 

710 

720 

730 
76~ 

707 
770 

775 

lSO 
800 

805 

810 
975 

999 
1000 

1010 

IF Z - 68 THEN A - O.B - OIC - 11 RETURN 

IF Z - 88 THEN A - alB - 1.C - 01 RETURN 

IF Z - 83 THEN A - O.B - I.C - 11 RETURN 

Fl - I. RETURN 
REM PRINT PRESENT COORDINATES OF X,V 
VTAB 211 HTAB 11 CALL - 86BI PRINT " X­
"X,"Y-"V. RETURN 
REM ERASE CURRENT POINT AND MOVE BACK 
ONE POINT 

PP - PEEK (IP). IF IP - VS THEN RETURN 
• REM CAN ~ T ERASE PAST ORIBIN OF SHAPE 

IF PP - a OR PP D 4 THEN Y - Y + I. BOSUB 
475. RETURN 
IF PP - 1 OR PP - 5 THEN X - X-II BOSUB 
47:5. RETURN 
IF PP - 2 OR PP a 6 THEN Y Y - 1. GOSUB 
47~. RETURN 
IF PP - 3 OR PP - 7 THEN X - X + 11 BOSUB 
47~1 RETURN 

XO - XIYO - YI BOSUB 330. POKE IP,O.IP -
I P - 11 RETURN 
REM POKE VECTOR INTO RAM LOCATION IP 

IP - IP + 11 POKE IP,4 • A + 2 • B + CI RETURN 
REM POKE BINARV EQUIVALENT OF VECTOR M 
aVE 

P (1 + I • 3) -
I • 3) - C 

A.P(2 + I • 3) - B.P(3 + 

IF I - 1 THEN 
2 + J,481 NEXT 
1875 + J,P(4 + 

FOR J - a TO 5. POKE 187 
JI FOR J - 0 TO 2. POKE 
J } + 48. NEXT J. RETURN 

FOR J - ° TO 2. POKE 1872 + J,P(l + J) + 
48. NEXT JI RETURN 
FOR J - 1 TO 6IP(J } - O. NEXT J. RETURN 

HGR2 • HGR I SCALE- 1. ROT- O. HCOLOR-
3.XX - 139.yy - 80 ,X - XX IY - YYI RETURN 
1 REM HI-RES INITIALIZATION 

BL - 8190 - PAIDI - 24576 - 163961VL - 0 
I. RETURN I REM NEW TABLE BYTE LIMITS 

NS - PEEK (204B} . LI - TS + 2 • (NS + 1) 
IMI - TS + 1 + 2 • (NS + l}IPA - TS + 2 
~6 ' PEEK (MI) + PEEK (LI) 

BL - 8190 - PAl IF 01 < 2 • (8190 - PAl THEN 
VL - 011 RETURN 

VL - 2 • (8190 - PA) I RETURN 
F1 - 0. IF VL < 100 THEN Fl -

RETURN 
F2 - 0. VTAB 21 . PRINT "THERE ARE "8190 -

PA" BYTES REMAINING FOR MORE". PRINT "s 
HAPES IN CURRENT TABLE IF YOU HAVE NOT 
CONSTRUCTED THE LAST SHAPE." 
IF 8190 - PA < 100 THEN PRINT "NO MORE 
SHAPES MAY BE ADDED TO CURRENT TABLE. 

"IF2 - 1 
RETURN 

F3 - OIVL - VL - 11 VTAB 21. HTAB 331 CALL 
- 8681 PRINT VL 

IF VL < 200 THEN VTAB 221 HTAe 
"ONLV "VL - 190" MOVES LEFT.",. 
1 TO 10001 NEXT JI HTAB I. CALL 

IF VL < - 191 THEN F3 - 1 
RETURN 

11 PRINT 
FOR J c 

- 8681 

VTAB 24 . HTAB ~. CALL - 958. PRINT "PR 
ESS ANV LETTER TO CONTINUE." •• GET z •• J 

FRE (0). RETURN 
REH INITIALIZE SHAPE TABLE PARAMETERS 

TEXT I HOME. PRINT TAB( 5)."THE NUMB 
ER OF SHAPES THAT MAY BE ENTERED IN 
A SHAPE TABLE IS IN THE RANGEOF 1-2:55. 

IT IS ALWAVS BEST TO ALLOW EXTRA ROO 
M FOR ADDITIONAL SHAPES YOU MAYWISH TO 
INCLUDE IN THE FUTURE." 

INPUT " ENTER A NUMBER BETWEEN 1 A 
NO 255, THEN PRESS RETURN. ",NS •• IF VAL 
(NS.) < 1 OR VAL (NS.) > 255 THEN 1000 

1020 GOSue 200. REM POKE MAX • OF SHAPES 
THAT CAN BE ENTERED INTO THIS TABLE 

1030 GOSue 205, REM INITIAL RAM LOCATION F 
OR FIRST SHAPE 

1040 BOSUB 240. REM STARTING POINT OF FIRS 



1050

1055

1060

1070

10B0

1200

1205

1210

1220

1240

1250

1260

1270

12B0

12B5

1290

1300

1350

1360

1370

13B0

1390

1400

1405

1410

1420

1430

1440

1450

1455

1460

1500

1510

1520

1530

1540

1545

T SHAPE AND POKE INTO INDEX

BOBUB 700. REM BL,DI,VL

RETURN

GQSUB 250i REM INITIALIZE COMPONENTS

OF VECTOR MOVE

SOSUB 600i REM HI-RES INIT

RETURN

TEXT i HOME i PRINT TAB( 5)J"BEFORE A

CTUALLY DRAWING A SHAPE, THE BLINKIN

B DOT MAY BE MOVED TO ANY POSITION O

N THE SCREEN. USE THE E,S,D AND X KEY

B FOR DOT POSITIONING ONLY."

PRINT "PRESS ! WHEN READY TO DRAW A SH

APE. "

PRINT TAB( 5)|"THE SHAPE YOU ARE TO D

RAW MAY THEN BE COMPRISED OF PLOTTING

AS WELL AS NON PLOTTING VECORS. USE TH

E E,B,D AND X KEYS FOR NONPLOTTING VE

CTORS, AND THE I,J,K AND M KEYS FOR P

LOTTING VECTORS."

PRINT "THE LEFT ARROW KEY <<-) MAY BE

UBED TO ERASE MISTAKES, AND THE ! KEY

TO TERM- INATE THE SHAPE."i PRINT

PRINT TAB( i)i"-N0NPL0TTIN8-"| SPC< 9

) t "-PLOTTING-11

PRINT TAB( 2)|"E-M0VE UP" SPC< 7>"I-P

LOT THEN MOVE UP"i PRINT TAB< 2>j"S-MO

VE LEFT" BPC( 5)"J-PLOT THEN MOVE LEFT"

PRINT TABC 2)|"D-M0VE RIBHT" BPC( 4>"

K-PLOT THEN MOVE RIGHT"t PRINT TAB( 2)

|"X-MOVE DOWN" BPC< 5)"M-PLOT THEN MOVE

DOWN"

PRINT TAB( 12)i"<- ERASER"! PRINT TAB(

12)|"! STOP"

BOSUB 975

HOME I VTAB 23i PRINT "PRESS ! WHEN YO

U ARE READY TO DRAW YOUR SHAPE."i GOBUB

6001 GDSUB 425

GOBUB 300i IF Z - 33 THEN XI - XlYI -

Yi HOME I RETURN

BOSUB 350s BOSUB 425t GOTO 1290

GOSUB 225i GOSUB 42Si GOSUB 525:I - Oi

SOSUB 515i VTAB 22i HTAB li PRINT A*i IF

NOT F5 THEN BOSUB 7201 BOSUB 800. IF

F3 THEN RETURN

X ■ 1 - Ii REM TOGGLE

IF F5 THEN HTAB li VTAB 24i CALL - S

68i PRINT "YOU HAVE UP TO "2 I DD - 3 -

(IP - 16394)" MOVES LEFT."|i IF 2 * DD -

3 - (IP - 16394) - 0 THEN RETURN

BOSUB 3001 IF Z - 33 THEN

IF Z - S THEN BOSUB 430i

1360i REM ERASE LABT MOVE

IF Z - 69 AND I - 0 THEN VTAB 22i HTAB

li PRINT "THIS MOVE HAS NO EFFECT ON TH

E SHAPE.")i FOR J - 1 TO 2000i NEXT Ji HTAB

li CALL - 369i PRINT A*i GOTO 1370

BOSUB 350i IF Fl THEN 1370i REM EVAL

KEY PRESS FDR NEW X,Y I SET FLAG Fl IF

ILLEBAL

BOSUB 400i REM EVALUATE 3 DIBIT BINAR

Y EQUILVALENT OF KEY PRESS

GDSUB 500i REM SAVE VECTOR MOVE WITH

POKE

GOSUB 510i REM DISPLAY 'ACCUMULATOR'

WITH TEXT POKES

GOSUB 425. REM PRINT NEW X,Y COORDS

TO 6CREEN

IF Z > 72 AND Z < 7B THEN GOSUB 325i REM

PLOT POINT ON HI-RES FOR APPROPRIATE

PLOTTING VECTOR

IF NOT F5 THEN GOSUB BOOi IF F3 THEN

RETURN

GOTO 1360

GDSUB 230

BOSUB 255

FOR J - 1 TO Ki POKE N,< PEEK (SL) + B

t PEEK <SL + D)iSL - 6L + 2iN - N +

li NEXT Ji POKE NfOi REM POKE SHAPE '0

N TOP OF* VECTORS

BOSUB 260i HSR i HCOLOR- 3i DRAW 1 AT

XI,YIi BOSUB 265

HOME I VTAB 21i PRINT "DO YOU WISH TO

SAVE THIS SHAPE (Y/N)?"ii GET Z»i IF Z«

< > "Y" AND Z« < > "N" THEN 1540

IF F5 THEN RETURN

1550

1560

1570 N = J - li FOR J -

. PEEK (J)iPA - PA

RETURN

BOSUB 4251 GOTO

IF 1% - "N" THEN RETURN

FOR J-N+1T0N+2+.25* (N-VS

+l)i POKE J,Ot NEXT Ji REM EXPAND S

HAPE 25X BY ADDING ZEROS AT END

VS + 1 TO Ni POKE PA

+ li NEXT Ji REM T

RANSFER SHAPE FROM TEMPORARY LOCATION T

0 SHAPE TABLE

15B0 NS - PEEK CTS)iNS - NS + li POKE TS.NB

1 REM INCREASE tt SHAPES IN INDEX BY 1

1590 GOSUB 215i SOSUB 240i REM POKE DATA

INTO THIS INDEX LOCATION///INCREMENT IN

DEX LOCATIION OF NEXT SHAPE

1610 RETURN

•1700 GOBUB 600i HOME i VTAB 21i PRINT "USE

THE GAME PADDLES TO POSITION THE DOTAT

WHICH POINT THE SHAPE WILL BE DRAWN. PR

ESS EITHER BUTTON WHEN READY TO VIEW S

HAPES."|

1720 X - 140iY - BOi SOSUB IOOiNS - PEEK (2

048)i HOME i VTAB 21i PRINT "UBE THE X

BAME PADDLE TO VIEW ALL SHAPESIN CURREN

T TABLE. PRESS BUTTON WHEN FINISHED

VIEWING."! GOSUB HOi GOSUB 120. RETURN

1750 TEXT I HOME i PRINT TABC 5)\"THE FOLL

OWINB SEQUENCE WILL BE FOLLOWED IN

VIEWING A SHAPE."

1755 PRINT I PRINT "1) INPUT SHAPE NO. UBIN

B X BAME PADDLE."! PRINT i PRINT "2> IN

PUT HCOLOR USINB Y BAME PADDLE."i PRINT

i PRINT "3) MOVE SHAPE TO DESIRED POSIT

ION."i PRINT i PRINT "4) USE X PADDLE T

0 VARY ROT, AND Y PADDLE TO V

ARY SCALE."! GOSUB 975

1760 HOME i PRINT TABC 5)|"USE THE X GAME

PADDLE TO CHOOSE YOURSHAPE NO. PRESS T

HE PADDLE'S BUTTON WHEN FINISHED."i GOSUB

140:BH = SI

1765 PRINT t PRINT TABC 5))"INPUT THE HCOL

OR USING THE Y PADDLE.PRESS ITS BUTTON

WHEN FINISHED."! GOSUB I6O1HC - Bl

1770 HGR 1 HOME I VTAB 211 PRINT TABC 3)|"

UBE THE GAME PADDLES TO LOCATE THE POI

NT WHERE THE SHAPE WILL BE DRAWN. PR

ESS EITHER BUTTON WHEN FINISHED."! GOSUB

IOOiXI - INT CX)lYI -

1775 HOME 1 VTAB 211 PRINT

DDLEB TO VARY ROTATION

. PRESS EITHER BUTTON TO STOP.11! VTAB

23i PRINT "SHAPE «"SH SPCC 3)"HCOLOR-"H

C SPCC 3)"X-"XI SPCC 3)"Y-"YIi BOSUB 17

41 RETURN

1B00 FOR J = N - VS + 1 TO DDiN = N + li POKE

N,Oi NEXT J

1B10 N - VS + llJ - 256 * PEEK CMS) + PEEK

CLS) + TSi FOR K - 1 TO DD - li POKE J,

PEEK CN)iJ - J + liN - N + li NEXT Ki RETURN

3500 GOBUB 1000

3501 GOSUB IO6O1 REM ENTRY FOR ADDING TO E

XISTING TABLE

3502 HOME 1 GOSUB 770i BOSUB 973l IF F2 THEN

RETURN

3505 GOSUB 270i HOME 1 TEXT 1 PRINT RB" SHA

PES MAY BE ADDED TO THE CURRENT'1! PRINT

"TABLE WHICH CONTAINS "| PEEK C2048)j"

SHAPES."1 SOSUB 975

3510 IF NOT RS THEN 3573

3515 HOME 1 PRINT TABC 5)|"DD YOU WISH TO

DRAW A SHAPE"! PRINT "Y/N?"ji GET Z»i IF

Z* < > "Y" AND Z« < > "N" THEN 3515

3520 IF Z» - "N" THEN 3575

3525 BOSUB 1200

3530 GOSUB 1350

3535 BOSUB 1500

3540 GOTO 3502

3575 RETURN

3650 GOSUB BOOOi ONERR GOTO 20000

3660 PRINT 1 PRINT D*"BLOAD"NA«",A"TSi GOBUB

270i GOSUB 212i SOSUB 203l GOSUB 700i POKE

216,Oi RETURN

3670 HOME 1 PRINT TABC 5)|"YOUR FILE NAME

LENGTH IS ZERO. DO YOU STILL WISH TO

BLOAD A SHAPE TABLE FROM DISKETTE (Y/

N)?"l GET Z«i IF Z» < > "Y" AND Z« < >

INT (Y)

TAB< 5)1"USE PA

(X) ANDSCALE (Y)
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10~0 

1055 
1060 

1070 
lOBO 
1200 

1205 

1210 

1220 

1240 

12~0 

1260 

1270 

1280 
1285 

1290 

1300 
1350 

1360 
1370 

1380 
1390 

1400 

140~ 

1410 

1420 

1430 

1440 

14~0 

1455 

1460 
1500 
1~10 
1520 

1530 

1~40 

1545 

T SHAPE AND POKE INTO INDEX 
BOBUB 700. REM BL,DI,VL 
RETURN 
BOSUB 250. REM INITIALIZE COMPONENTS 

OF VECTOR MOVE 
BOSUB 6001 REM HI-RES INIT 
RETURN 
TEXT. HOME. PRINT TAB( S)I"BEFORE A 

CTUALLV DRAWING A SHAPE, THE BLINKIN 
G DOT MAV BE MOVED TO ANV POSITION a 
N THE SCREEN. USE THE E,S,D AND X KEV 
S FOR DOT POSITIONING ONLV." 

PRINT "PRESS ! WHEN READV TO DRAW A SH 
APE." 

PRINT TAB ( S). "THE SHAPE YOU ARE TO 0 
RAW MAV THEN BE COMPRISED OF PLOTTING 
AS WELL AS NON PLOTTING VECORS. USE TH 
E E,S,D AND X KEVS FOR NONPLOTTING VE 
CTORS, AND THE I,J,K AND M KEVS FOR P 
LOTTING VECTORS." 

PRINT "THE LEFT ARROW KEV «-) MAV BE 
USED TO ERASE MISTAKES, AND THE ! KEV 
TO TERM- INATE THE SHAPE .... PRINT 

PRINT TAB( 1) ,"-NONPLOTTING-", SPC( 9 
) ,"-PLOTTING-to 
PRINT TAB( 2) I "E-MOVE UP" SPC( 7)"I-P. 

LOT THEN MOVE UP"I PRINT TAB( 2),"S-1'1O 
VE LEFT" SPC( 5) "J-PLOT THEN MOVE LEFT" 

PRINT TAB( 2) I "D-MOVE RIGHT" SPCt 4)" 
K-PLOT THEN MOVE RIGHT", PRINT TABt 2) 
,"X-MOVE DOWN" spe( 5) "H-PLOT THEN MOVE 

DOWN" 
PRINT TAB ( 12), "<- ERASER". PRINT TAB ( 

12) I" ! STOP" 
BO~UB 975 
HOME , VTAe 231 PRINT "PRESS ! WHEN VO 

U ARE READV TO DRAW YOUR SHAPE.tol Bosue 
600, BOSUB 425 

Bosue 300. IF Z - 33 THEN XI - XlVI -
V. HOME I RETURN 

Bosue 350. GOSue 425. BOTO 1290 
Bosue 225. GOSue 425. GOSUB 525.1 - O. 
aosue 51~1 VTAB 22. HTAB I. PRINT At. IF 
NOT F~ THEN Bosue 720. GOSue 8001 IF 

F3 THEN RETURN 
I - 1 - I. REM TOGGLE 

IF F~ THEN HTAB 11 VTAB 24. CALL 
681 PRINT "VOU HAVE UP TO "2 I DO -
(IP - 16394)" MOVES LEFT."I' IF 2 I 
3 - (IP - 16394) - 0 THEN RETURN 

aOSUB 3001 IF Z - 33 THEN RETURN 

- B 
3 -
DO -

IF Z - 8 THEN GOSUB 450. BQSUe 4~1 GOTO 
1360, REM ERASE LAST MOVE 

IF Z - 69 AND I - 0 THEN VTAB 22, HTAB 
11 PRINT "THIS MOVE HAS NO EFFECT ON TH 
E SHAPE."" FOR J - 1 TO 2000. NEXT JI HTAS 
11 CALL - 8681 PRINT At. GOTO 1370 

BOSUS 3~01 IF Fl THEN 1310, REM EVAL 
KEV PRESS FOR NEW X,Y I SET FLAG F1 IF 
ILLEBAL 
sosue 4001 REM 

V EQUILVALENT OF 
BOSUB ~OO . REM 

POKE 

EVALUATE 3 DIGIT 
KEY PRESS 
SAVE VECTOR MOVE 

BINAR 

WITH 

BOSUB 510. REM DISPLAV ~ACCUMULATOR' 
WITH TEXT POKES 

BOSUB 42~1 REM 
TO SCREEN 

PRINT NEW X,Y COORDS 

IF Z > 72 AND Z < 78 THEN BOSUB 32~. REM 
PLOT POINT ON HI-RES FOR APPROPRIATE 

PLOTTING VECTOR 
IF NOT F5 THEN GOSue 800. IF F3 THEN 
RETURN 
GOTO 1360 
BOSUB 230 
BOSUB 255 
FOR J - 1 TO KI POKE N, ( PEEK (SL) • 8 
• PEEK (SL • 1»).SL - SL • 2.N - N • 

11 NEXT J. POKE N,OI REM POKE SHAPE '0 
N TOP OF" VECTORS 

BOSUB 260. HGR I .HCOLOR- 31 DRAW 1 AT 
XI,VI. GOSUB 26~ 

HOME • VTAB 211 PRINT "DO YOU WISH TO 
SAVE THIS SHAPE (V/N)?",. GET Zt. IF Zt 
< > "Y " AND Zt < > toN" Tt£N 1540 
IF F5 THEN RETURN 

15~0 IF Zt - "N" THEN RETURN 
1~60 FOR J - N + 1 TO N • 2 •. 25 • (N - VS 

+ I). POKE J,OI NEXT JI REM EXPAND S 
HAPE 25X BV ADDING ZEROS AT END 

1570 N - J - 11 FOR J - VS • 1 TO HI POKE PA 
, PEEK (J)IPA - PA • I. NEXT J, REM T 
RANSFER SHAPE FROM TEMPORARY LOCATION T 
o SHAPE TABLE 

1580 NS - PEEK (TS)INS - NS + I, POKE TS,NS 
• REM INCREASE. SHAPES IN INDEX BY 1 

1~90 

1610 
·1700 

1720 

1150 

115:5 

1760 

1165 

1770 

177'5 

1800 

1810 

3500 
3~01 

3~02 

350S 

3510 
3515 

3520 
35~ 

3~30 
3535 
3540 
3~75 
30~ 
3660 

3670 

GOSUB 215. GCSUB 240. REM POKE DATA 
INTO THIS INDEX LOCATIONIIIINCREMENT IN 
DEX LOCATIION OF NEXT SHAPE 

RETURN 
GOSUB 600. HOME , VTAB 21. PRINT "USE 

THE BAME PADDLES TO POSITION THE DOTAT 
WHICH POINT THE SHAPE WILL BE DRAWN. PR 
ESS EITHER BUTTON WHEN READV TO VIEW S 
HAPES. "I 
X - 140.V - BO . BOSUB lOO,NS - PEEK (2 
048). HOME I VTAB 211 PRINT "USE THE X 
GAME PADDLE TO VIEW ALL SHAPESIN CURREN 
T TABLE. PRESS BUTTON WHEN FINISHED 

VIEWING.", GOSUB 110. SOSUS 120. RETURN 

TEXT. HOME I PRINT TAB( ~)I"THE FOLL 
OWING SEQUENCE WILL BE FOLLOWED IN 

VIEWING A SHAPE." 
PRINT I PRINT "1) INPUT SHAPE NO. USIN 

B X BAME PADDLE.". PRINT I PRINT "2) IN 
PUT HCOLOR USING V BAME PADDLE. "I PRINT 
• PRINT "3) MOVE SHAPE TO DESIRED POSIT 
ION." I PRINT. PRINT "4) USE X PADDLE T 
a VARY ROT, AND Y PADDLE TO V 
ARV SCALE.". GOSUB 975 

HOME I PRINT TAB ( 5) I "USE THE X GAME 
PADDLE TO CHOOSE YOURSHAPE NO. PRESS T 
HE PADDLE'S BUTTON WHEN FINISHED.NI GOSUB 
140.SH .. 51 
PRINT. PRINT TAB ( 5) ,"INPUT THE HeOL 

OR USING THE V PADDLE. PRESS ITS BUTTON 
WHEN FINISHED. "I GOSUB 160,HC - Sl 

HGR • HOME. VTAB 21. PRINT TAB( 
USE THE GAME PADDLES TO LOCATE THE 
NT WHERE THE SHAPE WILL BE DRAWN. 
ESS EITHER BUTTON Wl£N FINISHED.". 
100.XI - INT (X),VI - INT (Y) 

~) I" 
POI 

PR 
BOSUB 

HOME. VTAB 21. PRINT TAB( 5) ,"USE PA 
DOLES TO VARV ROTATION (X) ANDSCALE (V) 
• PRESS EITHER BUTTON TO STOP. "I VTAB 
231 PRINT · "SHAPE *"SH SPC( 3)"HCOLOR-"H 
C SPC( 3) "X_toXI SPC( 3) "V-"VIr BOSUB 11 
41 RETURN 

FOR J - N - VS • 1 TO ODIN - N • I. POKE 
N,O. NEXT J 
N - VS • 11J - 256. PEEK (MS) • PEEK 
(LS) • TS. FOR K - 1 TO DO - 11 POKE J, 
PEEK (N)IJ - J + 1.N - N • I. NEXT KI RETURN 
GOSUB 1000 
GOSUB 1060. REM ENTRV FOR ADDING TO E 

XISTING TABLE 
HOME • GOSue 770. GOSUB 975. IF F2 THEN 
RETURN 
GOsue 270. HOME • TEXT • PRINT RS" SHA 

PES HAV BE ADDED TO THE CURRENT". PRINT 
"TABLE WHICH CONTAINS ", PEEK (2048)," 
SHAPES. "I BOSUB 975 

IF NOT RS THEN 3575 
HOME, PRINT TAS( 5}I"DO VOU WISH TO 

DRAW A SHAPE", PRINT "Y/N?"I' GET Zt. IF 
Z. < > "Y" AND Z. < > "N" THEN 3~1~ 

IF Zt - "N" THEN 3575 
Bosue 1200 
BOSUB 13~0 

BOSUS 1500 
BOTO 3502 
RETURN 
BOsue 8000. ONERR GOTO 20000 
PRINT. PRINT Dt"BLOAD"NAt",A"TB' GOSUB 

2701 GOSUB 2121 GOSUB 2031 GOSUB 700. POKE 
216,0. RETURN 

HOME • PRINT TAB( 
LENGTH IS ZERO. DO 
SLOAD A SHAPE TABLE 

5) ,"VOUR FILE NAME 
YOU STILL WISH TO 

FROM DISKETTE (VI 
N)?". GET Zt. IF Zt < > "Y" AND Zt < > 
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THEN 30000

VAL <Z«) SOBUB 3200,3400,36

"N" THEN 3670

36B0 IF Z» - "N" THEN RETURN

3690 IF Z* - "Y" THEN 3650

4000 HOME i IF PEEK (TS) > 0 THEN 4100

4010 PRINT TAB( 5)i"PRESS THE NUMBER OF YO

UR CHOICE."i PRINT i PRINT "1) DRAW BHA

PES/CONSTRUCT A SHAPE TABLE."i PRINT "2

) BLOAD A SHAPE TABLE THAT HAS BEEN

CONSTRUCTED WITH THIS ROUTINE."i PRINT

"3) QUIT."

4014 BET Z*i IF VAL (Z») < 1 OR VAL (Z*> >

3 THEN HOME i GOTO 4010

4016 IF Z* - "3" THEN 30000

4020 ON VAL (Z») BOSUB 3500,3650

4030 GOTO 4000

4100 HOME i PRINT TAB( 5)j"PRESS THE NUMBE

R OF YOUR CHOICE."i PRINT

4105 PRINT i PRINT "1> DISPLAY SHAPES IN CU

RRENT TABLE."i PRINT i PRINT "2> ADD BH

APES TO CURRENT TABLE."i PRINT i PRINT

"3) CHANBE A SHAPE IN CURRENT TABLE."

4110 PRINT i PRINT "4) BSAVE CURRENT TABLE

TO DISKETTE."i PRINT t PRINT "5) DELETE

TABLE CURRENTLY IN MEMORY."i PRINT i PRINT

"6) QUIT."I PRINT

4120 BET Z»i IF VAL (Z*> < 1 OR VAL (Z«) >

6 THEN 4100

4130 IF Z* - "61

4150 HOME ■ ON

00,5800.6000

4160 GOTO 4000

5200 TEXT i HOME ■ IF PEEK (TS) -

"THERE ARE NO SHAPES IN TABLE.1

975i RETURN

5205 BOBUB 265i PRINT TAB< 5)j"PRESS THE N

UMBER OF YOUR CHOICE."i PRINT i PRINT "

1) VIEW ALL SHAPES."i PRINT i PRINT "2)

VIEW ONLY ONE SHAPE."i PRINT i PRINT "

3) RETURN TO MAIN MENU."

5210 GET 2*1 IF VAL (Z*> < 1 OR VAL (Z*> >

3 THEN 5200

5215 IF Z* = "3" THEN RETURN

5220 ON VAL <Z») BOBUB 1700,1750i GOTO 520

0

5400 GOSUB 3501i RETURN

5600 TEXT I HOME I IF PEEK (TS) - 0 THEN PRINT

TAB( 5)|"THERE IS ND TABLE CURRENTLY I

N MEMORY."i BOSUB 975i RETURN

5610 PRINT TAB( 5)|"THERE ARE " PEEK (204B

>" SHAPES IN TABLE."i INPUT " ENTER

THE NUMBER OF THt SHAPE YOU WISH TO C

HANBE, OR A ! TO RETURN TO THE MAIN MEN

U."|SH*i IF SH* - "!" THEN F5 - Oi RETURN

5620 SH - VAL (SH*)I IF BH < 1 OR SH > PEEK

(T8) THEN 5600

5630 F5 - li BOBUB 210i BOSUB 1200i GOSUB 13

50i BQSUB 1500

5640 IF Z* - "Y" THEN

5660 GOTO 5600

5800 IF PEEK (TS) - 0 THEN

RE NO SHAPEB IN TABLE."i

IS IN MEMORY.1

6005 PRINT i INPUT

EY AFTER YOUR

6010

PREBS THE RETURN K

CHOBEN ENTRY -> ")Z*

AND Z* < > "SAVE"

THEN PRINT

BOSUB

BOBUB 1B00

IF Z* < > "DELETE1

THEN 6000

6020 IF Zl- "DELETE" THEN RUN

6030 RETURN

8000 HOME i PRINT TAB( 5)|"ENTER THE NAME

OF THE TABLE, THEN PRESB RETURN. THE

TOTAL LENGTH CAN NOT EXCEED 30 CHARACT

ERS, AND THE FIR8T CHARACTER MUST B

E A LETTER."

6005 NA* - ""IX - 2iY - 6l HTAB Xl VTAB Y

8010 GET Z*

8020 IF LEN (NA*) - 0 AND ASC (Z*> < 65 OR

LEN (NA*) - 0 AND ASC (21) > 90 THEN

VTAB lOi HTAB li PRINT "THE FIRBT CHAR

ACTER MUST BE A LETTER."|i FOR 1 - 1 TO

15001 NEXT Ii HTAB li CALL - S68i HTAB
Xl VTAB Yi GOTO 8010

8030 IF Z* - V THEN VTAB lOl HTAB li PRINT

"DO NOT USE ANY COMMAS"n FOR I - 1 TO

1300i NEXT II HTAB li CALL - B68i HTAB

Xl VTAB Yi GOTO 8010

8040 IF ABC (Z*> - B AND LEN (NA*) > 1 THEN

X - X - li HTAB Xi CALL - 86B1NA* - LEFT*

(NA», LEN (NA*) -1)1 GOTO BO 10

8050 IF ASC (Z*> " 8 AND LEN (NA*) - 1 THEN

X - X - ll HTAB Xi CALL - 86B1NA* - ""

I BOTO 8010

B055 IF ABC (Z*> - 13 OR LEN (NA*) > 29 THEN

RETURN

B060 PRINT Z*|iNA* - NA* + Z*iX - X + li HTAB

Xi GOTO B010

8070 IF ABC (Z*> - 13 THEN RETURN

20000 ER - PEEK (222)iLN - PEEK (21B> + PEEK

(219) * 256

20010 IF LN - 3660 THEN 21000i REM FILE N

OT FOUND ERROR WHEN ATTEMPTING TO LOAD

A SHAPE TABLE

20020 IF ER - 11 AND LN - 5810 THEN PRINT

"FIRST CHARACTER IN FILE NAME MUST BE

A LETTER, AND NO COMMAS MAY APPEAR IN

THE NAME. PREBS ANY KEY TO CONTINUE

."1 GET Z*iZ* - "4"i GOTO 4150

20050 STOP

21000 POKE 34,7i HOME 1 PRINT TAB( 5)|"YOU

R INPUT FILE NAME DOES NOT EXIST ON DIS

KETTE. DO YOU WISH TO SEE A CATAL

OB LISTING OF THE DISKETTE THAT IS CURR

ENTLY IN THE DRIVE <Y/N)?"i POKE 34,0

21010 GET Z*i IF Z* < > "Y" AND Z* < > "N

II THEN 21000

21020 IF Z* - "N" THEN GOTO 21050

21030 PRINT 1 PRINT D*"CATALOB"

21040 PRINT 1 PRINT TAB( 5>1"PRESB ANY LET

TER TO CONTINUE."! GET Z*

21050 POKE 216,01 GOTO 4000

30000 END

PRINT "THERE A

BOSUB 975i RETURN

5805 PRINT "IF YOU WISH TO SAVE THIS TABLE

ON A DIFFERENT DISKETTE, PUT IT IN

THE DRIVE AT THIB TIME."i PRINT 1 PRINT

"PUT THE UTILITY DISKETTE BACK INTO THE

DRIVE AFTER THE DISK DRIVE*B RED LIBH

T GOES OFF."1 BOSUB 9751 6DSUB 80001 PRINT

5810 PRINT 1 PRINT D*"BBAVE11NA*",A"TS",L"PA

- TSl RETURN

5820 HOME 1 PRINT TAB( 5)|"YOUR FILE NAME

LEN3TH 18 ZERO. DO YOU STILL WISH TO

SAVE THE SHAPE TABLE THAT IB CURRENTLY

IN MEMORY (Y/NJ?":i GET Z*l IF Zl < >

"Y" AND Z* < > "N" THEN 5620

5830 IF Z* - "N" THEN RETURN

5840 GOTO 5800

6000 HOME I PRINT TAB( 5)p"TYPE THE WORD "
|t FLASH 1 PRINT "DELETE"|l NORMAL 1 PRINT

■ TO DEBTROY"! PRINT "THE SHAPE TABLE T

HAT IS CURRENTLY IN MEMORY. TYPE "|

I FLA8H I PRINT "BAVE"|

6002 NORMAL I PRINT " IF YOU DO NOT WISH TO

DEBTROY THE SHAPE TABLE THAT CURRENTLY
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3680 
3090 
4000 
4010 

4014 

4016 
4020 
4030 
4100 

4105 

4110 

4120 

4130 
4150 

4160 
5200 

5210 

5215 
:5220 

5400 
:5bOO 

5610 

:5b20 

5630 

5640 
5660 
:5800 

:5BO:5 

:5810 

:5S20 

:5830 
:5840 
bOOO 

6002 

"N" THEN 3670 
IF ZS - "N" THEN RETURN 
IF zs - "V" THEN 36~0 
HOME I IF PEEK (TS) > 0 THEN 4100 
PRINT TAB ( 5)1 "PRESS THE NUMBER OF VO 

UR CHOICE."I PRINT I PRINT "1) DRAW SHA 
PES/CONSTRUCT A SHAPE TABLE. "I PRINT "2 
) BLOAD A SHAPE TABLE THAT HAS BEEN 

CONSTRUCTED WITH THIS ROUTINE." I PRINT 
"3) QUIT." 

GET ZS, IF VAL nS) < 1 OR VAL (ZS) > 
3 THEN HOME, GOTO 4010 

IF ZS - "3" THEN 30000 
ON VAL (ZS) BOSUB 3~00,3650 
GOTO 4000 
HOME ,PRINT TAB( 5) I "PRESS THE NUMBE 

R OF YOUR CHOICE.", PRINT 
PRINT I PRINT "1) DISPLAV SHAPES IN CU 

RRENT TABLE. "I PRINT I PRINT "2) ADD SH 
APES TO CURRENT TABLE.", PRINT I PRINT 
"3) CHANGE A SHAPE IN CURRENT TABLE." 

PRINT I PRINT "4) BSAVE CURRENT TABLE 
TO DISKETTE.", PRINT. PRINT "5) DELETE 

TABLE CURRENTLV IN MEMORV."I PRINT. PRINT 
"6) QUIT.", PRINT 

GET ZS, IF VAL (ZS) < 1 OR VAL (ZS) > 
6 THEN 4100 

IF ZS - "6" THEN 30000 
HOME I ON VAL (ZS) BOSUB 5200,5400,56 

00,5800~bOOO 
GOTO 4000 
TEXT • HOME I IF PEEK (TS) - 0 THEN PRINT 

"THERE ARE NO SHAPES IN TABLE.", BOSUB 
975. RETURN 

BOSUB 265. PRINT TAB ( 5) I"PRESS THE N 
UMBER OF YOUR CHOICE.". PRINT. PRINT" 
1) VIEW ALL SHAPES.", PRINT. PRINT "2) 

VIEW ONLY ONE SHAPE.", PRINT I PRINT" 
3) RETURN TO MAIN MENU." 

BET ZS, IF VAL nS) < 1 OR VAL (ZS) > 
3 THEN 5200 

o 

IF zs - "3" THEN RETURN 
ON VAL (ZS) BOSUB 1700,17501 BOTO 520 

BOSUB 3501. RETURN 
TEXT , HOME I IF' PEEK (TS) - 0 THEN PRINT 
TAB( 5)."THERE IS NO TABLE CURRENTLV I 

N MEMORV. "1 BOSUB 9751 RETURN 
PRINT TABe ~)I"THERE ARE" PEEK (2048 

)" SHAPES IN TABLE.". INPUT" ENTER 
THE NUMBER OF THE SHAPE YOU WISH TO C 
HANGE, OR A ! TO RETURN TO THE MAIN MEN 
U. " I SH., IF SHS - "!" THEN F5 - O. RETURN 

SH - VAL (SHS) I IF 6H < 1 OR SH > PEEK 
<TSl THEN 5600 
F5 - I. BOSUS 210. BOSUS 1200. BOSUS 13 
:50. BOSUS 1500 

IF ZS - "V" THEN BOSUB 1800 
130TO 5600 
IF PEEK <TS) • 0 THEN PRINT "THERE A 

RE NO SHAPES IN TABLE.". BOSUB 97~1 RETURN 

PRINT "IF YOU WISH TO SAVE THIS TABLE 
ON PI DIFFERENT DISKETTE, PUT IT IN 
THE DRIVE AT THIS TIME.". PRINT. PRINT 
"PUT THE UTILITV DISKETTE BACK INTO THE 

DRIVE AFTER THE DISK DRIVE'S RED LIGH 
T SOES OFF."I SOSUB 97~1 SOSUB SOOO. PRINT 

PRINT I PRINT Dt"BSAVE"NA,II,A"TS",L"PA 
- TSI RETURN 
HOME. PRINT TAB( 5) I "VOUR FILE NAME 

LENBTH 18 ZERO. DO YOU 8TILL WI8H TO 
SAVE THE 8HAPE TABLE THAT IS CURRENTLV 

IN MEMORY (Y /N)?1I ~ I GET Z.' IF Zt < > 
lIy" AND Zt < > "N" THEN S820 

IF Zt • "N" THEN RETURN 
BOTO :5800 
HOME, PRINT TAB( S),IITYPE THE WORD" 

II FLASH. PRINT "DELETE" I I NORMAL. PRINT 
II TO DESTROY". PRINT liTHE SHAPE TABLE T 
HAT 18 CURRENTLV IN ~E~ORV. TVPE ", 
• FLASH. PRINT "SAVE", 
NOR~AL • PRINT " IF YOU DD NOT WISH TO 

DESTROV THE SHAPE TABLE THAT CURRENTLV 
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bOO:5 

bOlO 

6020 
6030 
SOOO 

IS IN MEMORY." 
PR I NT I I N~UT .. PRESS THE RETURN K 

EV AFTER YOUR CHOSEN ENTRV - > ", zt 
IF Zt < > "DELETE" AND Zt < > "SAVEll 
THEN 6000 
IF Zt • tlDELETEI1 THEN RUN 
RETURN 
HOME I PRINT TAB( ~)."ENTER THE NAME 

OF THE TA8~E, THEN PRE8S RETURN. THE 
TOTAL LENGTH CAN NOT EXCEED 30 CHARACT 

ERS. AND THE FIRST CHARACTER MUST 8 
E A LETTER. 11 

eOO! NAt - IIn.x • 2.'( • 01 HTA8 X. IJTAB V 
8010 BET zt 
8020 IF LEN (NAt) - 0 AND A8C (Zt) < b:5 OR 

LEN (NAt) - 0 AND A8C (Zt) > 90 THEN 
VTAB 10. HTAB 11 PRINT "THE FIRST CMAR 

ACTER MUST BE A LETTER.",. FOR I • 1 TO 
1:500. NEXT I. HTAB 1. CALL - 8bS. HTAB 
X. VTAB V. BOTO 8010 

8030 IF Zt • "," THEN VTAB 10. HTAB I. PRINT 
"DO NOT USE ANV COMMAS",. FOR I • 1 TO 
leoo. NEXT II HTAB 11 CALL - B681 HTAB 
X. VTAB Y. aOTO 9010 

S040 IF ABC (Zt) - 8 AND LEN (NAt) > 1 THEN 
X • X - I. HTAB X. CALL - BbB.NAt - LEFTt 
(NAt, LEN (NAt) - I). BOTO BOlO 

SOSO IF ASC (ZI) • e AND LEN (NAt) • 1 THEN 
X • X-II HTAB X. CALL - 9bB.NA •• "" 
I GOTO BOlO 

BOeS IF ASC (Z., • 13 OR LEN (NAt) > 2~ THEN 
RETURN 

B060 PRINT Zt,INAt • NAt + Zt.x • X + I. HTAB 
X, aOTO SOlO 

8070 IF ABC (Zt) - 13 THEN RETURN 
20000 ER· PEEK (222).LN. PEEK (21B) + PEEK 

(219) • 2:5b 
20010 IF LN • 3660 THEN 21000. REM FILE N 

OT FOUND ERROR WHEN ATTEMPTING TO LOAD 
A 8HAPE TABLE 

20020 IF ER - 11 AND LN - ~810 THEN PRINT 
"FIRST CHARACTER IN FILE NAME MUST BE 

A LETTER, AND NO COMMAS HAY APPEAR IN 
THE NAME. PRESS ANY KEV TO CONTINUE 

."1 BET ZS.ZS - "4"1 GOTO 41~0 
20050 STOP 
21000 POKE 34,71 HOME I PRINT TAB( 5)I" YOU 

R INPUT FILE NAME DOES NOT EXIST ON DIS 
KETTE. DO YOU - ~HSH TO SEE A CATAL 
OG LISTING OF THE DISKETTE THAT IS CURR 
ENTLV IN THE DRIVE (YIN)?". POKE 34 , 0 

21010 GET ZS. IF ZS < > "Y" AND ZS < > liN 
THEN 21000 

21020 IF Z. - liN" THEN aOTO 210:50 
21030 PRINT I PRINT Dt"CATALOG" 
21040 PRINT I PRINT TAB( S)I"PRESS ANY LET 

TER TO CONTINUE.", GET Zt 
21050 POKE 216,0. BOTO 4000 
30000 END 
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Atari Player/Missile

Graphics Simplified
Staffan Sandberg

You've seen the wonderful things the Atari can do with

player!missile graphics, but until now you've either

had to settle for slow moving wabbles or learn machine

language. Here is an overlay method which is simple to

use and results in extremely fast animation of up to five

players-.

In the overlay method we will design overlays or

patterns that we can place on the screen. We can

create as many patterns as we want and use them

as often as we want. Each overlay is eight dots

wide and anything from one to 128 dots high.

The overlay allows specified dots to be lit up on

the screen. When we want an object to appear to

be moving, we place one of the overlays on the

screen by specifying its X and Y coordinates. We

then give it new X and Y coordinates, and it ap

pears to move. This process is very fast, so the

object appears to move quite quickly. These over

lays are totally separate from player/missile

graphics. It is the combination of the overlays and

player/missile graphics that allows us the freedom

of movement of the overlay method.

To use overlays, just follow these steps:

Step 1: Decide how many players you wish

to use and set aside enough memory to hold them.

That is, what is the maximum number of objects

you want on the screen at one time? You can have

up to five. We must give each one a name and set

aside 128 spaces for it because each player is

potentially 128 dots high. We do this by DIMen-

sioning the space:

10 DIM PM1$(128), PM2$(128), PM3$(128)

The DIMensioning must be the first thing the

computer sees when it is turned on, so before you

start programming, turn off the computer and

turn it back on. This is necessary because as the

computer constructs a variable table, the variables

are stored in the order that they are entered. The

variable table is not cleared by typing NEW. We

want these variables at the beginning of the table

so we can find them easily later. If they are not

the first thing that the computer sees, the method

will not work.

Step 2: Design the overlays or patterns that

you wish to use. Remember, you can create as

many overlays as you wish. They are stored in

strings (ALIENS, SHIPS, etc.), so you must give

each overlay a name and DIMension its size. When

deciding the size of each overlay, keep the fol

lowing questions in mind:

1. How tall do you want to make your overlay?

2. What directions do you want to move your

player?

3. How fast do you want to move your

players?

You don't need to worry about the width of

the overlay. But you must decide how many dots

high you wish to make an overlay. It can be up to

128 dots in height (an average spaceship might be

six dots high). If you are going to be moving your

players down the screen, you must leave blank

spaces to cover up the old overlay, and you must

take into account the speed at which your player

will move. The speed is measured in Dots Per

Move (DPM). If your players will be moving at a

top speed of three DPM up and down the screen,

then you need to leave three spaces above and

three spaces below. To help decide the size to be

DIMensioned for each overlay, use the formula:

SIZE = height of overlay + DPM up + DPM down

SHIP$ And ALIEN$ Examples
In our example we will have one ship which we'll

call SHIPS, with a height of six moving up and

down at the speed of five DPM, and another ship

which we'll call ALIENS, with a height of eight

moving neither up nor down.

20 SIZEJ>16:SIZE2=8

30 DIM SHIP$(SIZE!) ALIEN?(SIZE2)

We also want a blank overlay that we use to erase

the player from the screen quickly. We'll call this

overlay CLEARS. It should be 128 dots high so

that it can erase anything on the 128 dot high

player.
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Atari Player/Missile 
Graphics Simplified 

Stoffon Sandberg 

You've see11 the wonderful thil7gs tile Atari call do with 
player/lll issile graphics, bllt ul7til now you've either 
had to settle for slow 1II0villg wabbles or leam lIIachine 
lal7guage. Here is al7 overlay method which is simple to 
use al7d resuits il7 extremely fas t animatiol7 of up 10 five 
players. 

In the overlay method we will design overlays or 
patterns that we can place on the screen. We can 
create as many patterns as we want and use them 
as often as we want. Each overlay is eight dots 
wide and anything from one to 128 dots high. 
The overlay allows specified dots to be lit up on 
the screen. When we want an object to appear to 
be moving, we place one of the overlays on the 
screen by specifying its X and Y coordinates. We 
then give it new X and Y coordinates, and it ap­
pears to move. This process is ve ry fast, so the 
object appears to move quite quickly. These over­
lays are totally separate from player/missil e 
graphics. It is the combination of the ove rl ays and 
player/missile graphics tha t allows us the freedom 
of movement of the overlay method. 

To use overlays, just follow these steps: 

Slep 1: Decide how many players you wish 
to use and se t aside enough memory to hold them. 
That is, w hat is the maximum number of objects 
you want on the screen a t one time? You can have 
up to fi ve . We must give each one a name and set 
aside 128 spaces for it becau se each player is 
potentially 128 dots high . We do this by DIMen­
sioning the space: 

10 DIM PM1$(128), PM2$(128), PM3$(128) 

The DIMensioning must be the firs t thing the 
computer sees when it is turned on, so before you 
start programming, turn off the computer and 
turn it back on. This is necessa ry because as the 
computer constructs a variable table, the variables 
a re stored in the order that they are entered. The 
variable table is not cleared by typing NEW . We 
want these variables a t the beginning of the table 
so we can find them easily later. If they are not 
the first thing that the computer sees, the method 

w ill not work. 

Step 2: Desig n the overlays or pa tterns that 
you wish to use . Remember, you can create as 
many overlays as you wish. They are stored in 
strings (ALIEN$, SHIPS, etc. ), so you must give 
each overlay a name and DIMension its size . When 
deciding the size of each overlay, keep the fol­
lowing questions in mind : 

1. How tall do you want to make your overlay? 
2. What directions do you want to move your 
player? 
3. How fast do you want to move your 
players? 

You don' t need to wo rry about the width of 
the ove rlay. But you must decide how many dots 
hig h you wish to make an overlay. [t can be up to 
128 dots in height (a n average spaceship might be 
six dots high). If you are going to be moving your 
playe rs down the screen , you must leave blank 
spaces to cover up the old overlay, and you must 
take into account the speed at which your player 
will move. The speed is measured in Dots Per 
Move (DPM). If your players will be moving at a 
top speed of three DPM up and dow n the screen , 
then you need to leave three spaces above and 
three spaces below. To he lp decide the size to be 
DIMensioned for each overlay, use the formula: 

SIZE = height of overlay + DPM up + DPM down 

SHIP$ And ALIEN$ Examples 
In our example we will have one ship which we' ll 
ca ll SHIPS;, with a height of six moving up and 
down at the speed of fi ve DPM, and another ship 
w hich we' ll call ALlEN$, with a height of eight 
moving neither up nor down . 

29 SIZE1=16:SIZE2=8 
39 DIM SHIP$(SIZE1), ALIEN$(SIZE2) 

We also want a blank overlay tha t we use to erase 
the player from the screen quickly. We' ll call this 
overlay CLEAR$. It should be 128 dots high so 
tha t it ca n erase anything on the 128 dot high 
player. 
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40 DIM CLEAR$(128)

Now you must create the overlays line by

line. Each line or row is made up of dots or

"boxes." Each box is numbered from right to left

1, 2, 4, 8, 16, 32, 64, and 128 (see Figure 1).

Figure 1.

128 64 32 16 8 4 2 1

To create the overlays you must decide which

boxes you want filled or lit up on the screen. You

then add the value of each filled box for each row

(see Figures 2 and 3).

Figure 2.
12b

;

64

1

32 16

!!
;

i

4

i—■ -

i

0

0

0

0

0

16

56

56

124

108

68

0

0

0

(I

0

Figure 3.

128

1
■

64 32 16

|
mr
ill

8 4 2

I
Mi
\T

i

_

■

60

126

219

126

36

36

66

129

Now that you have the totals for each row,

you must put them in the string that you have

DIMensioned for them. This is done in a short

loop such as the one below.

50 FOR ROWS=1 TO SIZEl

60 READ DOTS

70 SHIP${ROWS,ROWS)=CHR$(DOTS)

80 NEXT ROWS
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90 DATA 0,0,0,0,0

100 DATA 16,56,56,124,108,68

110 DATA 0,0,0,0,0

120 FOR ROWS=1 TO SIZE2

130 READ DOTS

140 ALIEN$(ROWS,ROWS)=CHR$(DOTS)

150 NEXT ROWS

160 DATA 60,126,219,126,36,36,66,129

You need a loop for each overlay that you have.

You also need to create the blank overlay,

CLEARS, by entering 128 blank lines into

CLEARS.

170 FOR ROWS=1 TO 128

180 CLEAR?(ROWS,ROWS)=CHR$(0)

190 NEXT ROWS

Step 3: Tell the computer that you are going

to be using Player/Missile Graphics with overlay

method by entering the following lines, substi

tuting a value for NUMBEROFPLAYERS.

200 A=4*(INT(PEEK(742)/4)-l)

210 POKE 54279,A

220 VSA=256*PEEK(135)+PEEK(134)

230 BOA=256*PEEK(141)+PEEK(140)

240 PH=256*A+512

250 DISP=PM-BOA

260 ADD=2

270 FOR T=l TO NUMBEROFPLAYERS

280 PMHIGH=INT(DISP/256)

290 PMLOW=DISP-256*PMHIGH

300 POKE VSA+ADD,PMLOW

310 POKE VSA+ADD+A,PMHIGH

320 DISP=DISP+128:ADD=ADD+8

330 NEXT T

If you are going to have five players on the

screen at one time, you must change line 240 from

PM = 256*A + 512 to PM = 256*A + 384. This tells

the computer to let us use the fourth missile as a

player.

Step 4: Now we are ready to add the initial

specifications, such as color, size and shape to the

players. First, line 340 places the blank overlay on

each player, clearing out any stray data.

340 PMl$=CLEAR$: PM2$=CLEAR$: PM3$=CLEAR$

Next we set the Player/Missile Graphics to double

line resolution and turn on the P/M Graphics (a 3

enables them and a 0 disables them).

350 POKE 559,46: POKE 53277,3

To set the colors of the players, we must POKE

the color register for each player with the proper

color number. The registers go from 704 (for Player

0) through 707 (for Player 3). The fifth player takes

on a combination of the colors of the other four.

The colors that I have chosen are: COLOR1 is

yellow, COLOR2 is white, and COLOR3 is pink.

360 COLOR1=25:COLOR2=11:COLOR3=74

370 POKE 704,COLOR1: POKE 705,COLOR2: POKE

706,COLOR3

4~ DIM CLEAR$(128) 

Now you must create the overlays li ne by 
line. Each line or row is made up of dots or 
" boxes." Each box is numbered from right to left 
1, 2, 4, 8, 16, 32, 64, and 128 (see Figure 1). 

Figure 1. 
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To crea te the overlays you must decide which 
boxes you want filled or lit up on the screen. You 
then add the value of each filled box for each row 
(see Figures 2 and 3). 
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Now that you have the totals for each row, 
you must put them in the string that you have 
DIMensioned for them. This is done in a short 
loop such as the one below. 

5~ FOR ROWS=l TO SIZE1 
6~ READ DOTS 
7~ SHIP$(ROWS,ROWS)=CHR$(DOTS) 
8~ NEXT ROWS 
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9~ DATA ~,~,~,~,~ 
1~~ DATA 16,56, 56, 124,108,68 
110 DATA 0,0,0,0,0 
120 FOR ROWS=l TO SIZE2 
13~ READ DOTS 
140 ALIEN$(ROWS,ROWS)=CHR$(DOTS) 
15~ NEXT ROWS 
16~ DATA 60,126,219,126,36,36,66,129 

You need a loop for each overlay that you have . 
You also need to create the blank overlay, 

CLEAR$, by entering 128 blank lines in to 
CLEAR$. 

170 FOR ROWS=l TO 128 
18~ CLEAR$(ROWS,ROWS)=CHR$(~) 
19~ NEXT ROWS 

Step 3: Tell the computer that you are going 
to be using Player/Missile Graphics with overlay 
me thod by ente ring the following lines, substi­
tuting a va lue for NU MBEROFPLA YERS. 

2~0 A=4*(INT(PEEK(742)/4)-1) 
210 POKE 54279,A 
220 VSA=256*PEEK(135)+PEEK(134) 
230 BOA=256*PEEK(141)+PEEK ( 14~) 
240 PM=256*A+512 
250 DISP=PM-BOA 
260 ADD=2 
270 FOR T=l TO NUMBEROFPLAYERS 
280 PMHIGH=INT(DISP/256) 
29~ PMLOW=DISP-256*PMHIGH 
30~ POKE VSA+ADD,PMLOW 
310 POKE VSA+ADD+A,PMHIGH 
320 DISP=DISP+128:ADD=ADD+8 
330 NEXT T 

If you are going to ha ve five players on the 
screen a t one time, you must change line 240 from 
PM = 256' A + 512 to PM = 256' A + 384. This tell s 
the compute r to let us use the fourth missil e as a 
player. 

Step 4: Now we are ready to add the initial 
specifica tions, such as color, size and shape to the 
players. First, line 340 places the blan k overlay on 
each player, cl~aring out any stray data. 

340 PM1$=CLEAR$: PM2$=CLEAR$: PM3$=CLEAR$ 

Nex t we se t the PlayerlMissil e Grap hics to double 
line resolution and turn on the P/M Graphics (a 3 
enables them and a 0 disables them). 

350 POKE 559,46: POKE 53277,3 

To set the colors of the players, we must POKE 
the color register for each player w ith the proper 
color number. The registers go from 704 (for Player 
0) through 707 (for Playe r 3). The fifth player takes 
on a combination of the colors of the other four. 
The colors that I have chosen are: COLO R1 is 
yellow, COLOR2 is white, and COLOR3 is pink. 

360 COLORl=25:COLOR2=11:COLOR3=74 
370 POKE 7~4,COLORl: POKE 705,COLOR2: POKE 

706,COLOR3 



andsotherewerekeys
fortheAtari400.

,n the beginning there was the membrane keyboard.

So it was to be done that Inhome Software would create a full-stroke

keyboard for the Atari 400 Home Computer and it would be called the B Key

400, and would sell for $119.95 U.S. funds.

The new B Key 400 was made so easy to install that the owner could do

it himself in a miraculous two minutes.

With the B Key 400 keyboard from Inhome Software, you will follow

into the land of professional home computers that are powerful, easy to

program and have a great capacity that can be made even greater with Inhome

Software 48K and 32K memory boards. It was done and it was good.
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The new B Key 400 was made so easy to install that the owner could do 
it himself in a miraculous two minutes. 

With the B Key 400 keyboard from Inhome Software, you will follow 
into the land of professional home computers that are powerful, easy to 
program and have a great capacity that can be made even greater with Inhome 
Software 48K and 32K memory boards. It was done and it was good. 
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The size of the players is automatically set to

normal. If you want to change the size, POKE 0

for normal, 1 for double, and 3 for quadruple size

into the size register for the corresponding player.

These registers go from 53256 (for Player 0)

through 53259 (for Player 3).

POKE 53256,1 would make Player 0 double size.

Now we can place the player on the screen.

First, we give the player an X (horizontal) value

and POKE it into the horizontal position register

for each player. The registers go from 53248 (for

Player 0) through 53251 (for Player 3). The hori

zontal positions that show up on the screen range

from about 50 to 200 (depending on your TV).

Numbers lower than 50 and greater than 200 are

to the right and left of the screen.

380 X1=125:X2=75:X3=175
390 POKE 53248,XI: POKE 53249,X2: POKE 532

50, X3

Now we must give our player a Y (vertical)

value and an overlay. The format is PM$ (Y

value) = overlay.

400 Yl=150:Y2=25:Y3=25
410 PM1S(Y1)=SHIP$: PM2$(Y2)=ALIEN$: PM3$(

To move the player around the screen, change

the X and/or the Y value and repeat steps 390 and

410. Be sure not to change the X value more than

the maximum DPM that you decided earlier. If

you do, you will leave parts of the overlay on the

screen.

Program 1.
Player/Missile Graphics Example 1

5 REM PMSAMPLE1

10 DIM PMI*<128> PM2* (128) ,PM3* <128)

ALIEN* (SIZE2)

ROWS)=CHR*(DOTS)

:4, 108, 68

20 SIZE1=16:SIZE2=B

30 DIM SHIP* (SIZE1) .

40 DIM CLEAR*(128)

50 FOR ROWS=1 TO SIZE1

60 READ DOTS

70 SHIP*(ROWS.

80 NEXT ROWS

90 DATA 0,0,0,0,0

100 DATA 16,56,56,1

110 DATA 0,0,0,0,0

120 FOR ROWS=1 TO SIZE2

130 READ DOTS

140 ALIEN*(ROWS,ROWS)=CHR*(DOTS)

150 NEXT ROWS

160 DATA 60,126,219,126,36,36.

170 FOR ROWS=1 TO 128

180 CLEAR*(ROWS,ROWS)=CHR*(0)

190 NEXT ROWS

200 A=4*(INT<PEEK(742)/4)-l)

210 POKE 54279,A

220 VSA=256*PEEK<135)+PEEK(134)

230 BOA=256*PEEK(141)+PEEK<140)

240 PM=256*A+512

250 DISP=PM-BOA

260 ADD=2

66,129

270

280

290

300
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320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

FOR T=l TD 3

PMHIGH=INT(DISP/256)
PMLDW=DISP-256*PMHIGH
POKE VSA+ADD,PMLOW

POKE VSA+ADD+1,PMHIGH

DISP=DISP+128:ADD=ADD+S
NEXT T

PM1*=CLEAR*:PM2*=CLEAR*:PM3*=CLE
AR*

POKE 559,46:P0KE 53277,3

C0LRl=25:C0LR2=ll;C0LR3=74
POKE 704,CDLR1:POKE 705,COLR2:PO

KE 706,COLR3

X1=125:X2=75:X3=175

POKE 53248,X1:PDKE 53249,X2:POKE
53250,X3

Yl=75:Y2=25:Y3=25

PM1*(Yl)=SHIP*:PM2*(Y2)=ALI EN*:P
M3*(Y3)=ALIEN*

IF STICK<0)<8 THEN Xl=Xl+3

IF STICK(0)>8 AND STICK(0)<I3 TH
EN Xl=Xl-3

IF STICK(0)=14 THEN Yl=Yl-3

IF STICK(0)=13 THEN Yl=Yl+3

POKE 53248,Xl:PMl*<Yl)=SHIP*

IF STICK<1)<8 THEN X2=X2+2

AND STICKI1X13IF STICK(1)>8

EN X2=X2-2

POKE 53249,X2

IF STICK(2)<8

IF STICK(2)>S

EN X3=X3-2

POKE 53250,X3

GOTO 420

TH

THEN X3=X3+2

AND STICK(2)<13 TH

Program 2.
Player/Missile Graphics Example 2

5 REM PMSAMPLE2

10 DIM PM*(128)

20 DIM SHIP*(16),CLEAR*(128)

30 FOR ROW=1 TD 16

40 READ DOTS

50 SHIP*(ROW,ROW)=CHR*(DOTS)

60 NEXT ROW

70 DATA 0,0,0,0,0

80 DATA 16,56,56,124,108,68

90 DATA 0,0,0,0,0

100 FOR ROW=1 TO 128

110 CLEAR*<ROW,ROW)=CHR*(0)

120 NEXT ROW

130 A= 4* < INT (PEEK(742) /4) -1)

140 POKE 54279,A

150 VSA=256*PEEK(135)+PEEK(134)

160 B0A=256*PEEK(141)+PEEK(140)

170 PM=256*A+512

180 DISP=PM-BOA

190 ADD=2

200 FOR T=l TO 1

210 PMHIGH=INT(DISP/256)

220 PMLDW=DISP-256*PMHIGH

230 POKE VSA+ADD,PMLOW

240 POKE VSA+ADD+1,PMHIGH

250 DISP=DISP+12B:ADD=ADD+8

260 NEXT T

270 PM*=CLEAR*

280 POKE 559,46:POKE 53277,3

290 POKE 704,12

300 POKE 5324 8,50

310 PM*(10)=SHIP*

320 N=l

330 FOR X=60 TO 190 STEP N
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The size of the players is automatically set to 
normal. If you want to change the size, POKE 0 
for normal, 1 for double, and 3 for quadruple size 
into the size register for the correspondi ng player. 
These registers go from 53256 (for Playe r 0) 
th rough 53259 (fo r Playe r 3). 

POK E 53256,1 would make Player 0 double size. 

Now we can place the playe r on the screen . 
Firs t, we give the player an X (horizo ntal) va lue 
and POKE it in to the horizonta l position register 
for each p laye r. The regis ters go from 53248 (for 
Player 0) through 53251 (for Player 3). The hori­
zontal positions that show up on the screen range 
from about 50 to 200 (depending on yo ur TV). 
Numbers lower than 50 and grea ter than 200 a re 
to the righ t and left of the screen . 

380 X1=125:X2=75:X3=175 
390 POKE 53248,X1: POKE 53249, X2 : POKE 532 

50,X3 

Now we mus t give our playe r a Y (ve rtica l) 
value and an overlay. The format is PM$ (Y 
value) = overlay . 

400 Y1=150 :Y2=25:Y3=25 
410 PM1$(Y1)=SHIP$: PM2$(Y2)=ALIEN$: PM3$( 

Y3)=ALIEN$ 

To move the player a round the screen, change 
the X and/or the Y va lue and repea t steps 390 and 
410. Be sure not to change the X va lue more than 
the maximum DPM that you decided ea rli er. If 
yo u do, you wi ll leave parts of the overlay on the 
screen . 

Program 1. 
Player/Missile Graphics Example 1 

5 REM PMSAMPLEI 
10 DIM PMH;(128),PM21i(128),PM31i(128) 
20 SIZE1=16:SIZE2=8 
30 DIM SHIP1i(SIZE1),ALIEN1i(SIZE2) 
40 DIM CLEAR1i ( 128) 
50 FOR ROWS=1 TO SIZEI 
60 READ DOTS 
70 SHIP1i(ROWS,ROWS)=CHR1i(DOTS) 
80 NEXT ROWS 
9B DATA O,O,O,O,0 
100 DATA 16,56,56,124,108,68 
110 DATA 0,0,0 , 0,0 
120 FOR ROWS=1 TO SIZE2 
130 READ DOTS 
140 ALIEN1i(ROWS,ROWS)=CHR1i(DDTS) 
150 NEXT ROWS 
160 DATA 60,126,219,1 2 6, 36, 3 6~ 66,129 
170 FOR ROWS = I TO 128 
180 CLEAR1i(ROWS,ROWS)=CHR$ (0) 
190 NEXT ROWS 
200 A=4*(INT(PEE K( 742) / 4) - I) 
210 PO KE 54279,A 
220 VSA=256'PEE K( 1 3 5)+PEE K (1 3 4) 
230 80A=256*PEE K( 141)+PEEK (140) 
240 PM=256'A+512 
250 DISP=PM-80A 
260 ADD=2 
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270 FOR T=I TO 3 
280 PMHIGH=INT ( DISP / 256) 
290 PMLOW=DISP-256*PMHIGH 
300 PO KE VSA+ADD,PMLOW 
310 PO KE V5A+ADD + l, P MHIGH 
320 DISP=DISP+1 2 8:ADD=ADD+8 
330 NE XT T 
340 PM1$=CLEAR$ : PM2$=CLEAR$:PM 3 $=CLE 

AR$ 
350 PO KE 559,46:PO KE 53277, 3 
360 COLR1=25:COLR2=II:COLR3=74 
370 POKE 704,COLRl:PO KE 705,COLR2:PO 

KE 7 06,COLR 3 
3 80 Xl=125:X2=75:X 3= 1 7 5 
390 PO KE 53248,Xl:POKE 53249, X2 :POKE 

53250,X3 
400 Yl=75 : Y2=25:Y3=25 
410 PM1$ (Y I)=SHIP$:PM2$(Y2)=ALIEN$:P 

M3$(Y3)=ALIEN$ 
420 IF STICK(0) ( 8 THEN Xl=Xl+3 
430 IF STICK(0»8 AND STIC K( 0 ) ( 1 3 TH 

EN Xl=XI- 3 
440 IF STICK(0)=14 THEN Yl=YI-3 
450 IF STICK(0)=13 THEN Yl=Yl+ 3 
460 PO KE 53248, Xl:PM1$(Yl)=SHIP$ 
470 IF STICK(I )( 8 THEN X2=X2+2 
480 IF STICK(I»8 AND STICK(I) < 13 TH 

EN X2=X2-2 
490 PO KE 53249 ,X 2 
500 IF STICK(2 )( 8 THEN X3=X3+2 
510 IF STICK(2»8 AND STIC K(2 ) ( 13 TH 

EN X3=X3-2 
520 PO KE 53250 ,X3 
530 GOTO 420 

Program 2. 
Player/Missile Graphics Example 2 
5 REM PMSAMPLE2 
10 DIM P M$ ( 128) 
20 DIM SHIP$(16),CLEAR$(128) 
30 FOR ROW=1 TO 16 
40 READ DOTS 
50 SHIP$(ROW ,ROW)=CHR$(DOTS) 
60 NEXT ROW 
70 DATA 0,0,0,0,0 
90 DATA 16,56,56,124,108,68 
90 DATA 0,0,0,0 , 0 
100 FOR ROW=1 TO 128 
110 CLEAR$(ROW,ROW)=CHR$(0) 
120 NEXT ROW 
1 3 0 A=4*(INT (P EE K(7 42) / 4) - I) 
140 PO KE 54279, A 
150 VSA=256*PEEK(1 3 5)+PEEK(134) 
160 BOA=256*PEE K( 141)+PEEK(140) 
170 PM=256*A+512 
180 DISP=PM-BOA 
190 ADD=2 
200 FOR T=1 TO 1 
210 PMHIGH=INT(DISP / 256) 
2 20 PMLOW=DISP - 256.PMHIGH 
230 POKE VSA+ADD,PMLOW 
240 PO KE VSA+ADD+l,PMHIGH 
250 DISP = DISP+128:ADD=ADD+8 
260 NEXT T 
270 PM$=CLEAR$ 
280 POKE 559,46:PO KE 53277 ,3 
290 PO KE 704,12 
300 PO KE 53248,50 
310 PM$(10)=SHIP$ 
320 N=1 
330 FOR X=60 TO 190 STEP N 



ATARI'

PAYROLL SOFTWARE

FOR

THE ATARI® 800"

Miles Payroll System" is an advanced and comprehensive payroll accounting system

designed lor businesses today Cumulative totals are maintained for each employee, as well as

complete reporting, check writing, and W-2 reporting Some leatures include

• Random access lite organization tor lasl updating ot individual records

• Allows weekly, oiwcekly. semimonthly or monthly pay periods

• Completely menu-driven and usei-triendly

• Regilar. Overtime. Double tune SicKHolday.VacaliorvBonusandCommissirjneamingcalegones

• Payroll deductions include Federal W/H Tax. Stale W/H Tax. Cily W/H Tax. FICA. SDI, Group

Insurance and 3 user-deiired deductions

• Tax sheltered annuity deduction capability fc IRAs and other tai shellers

• Stale and Federal Unemployment Insurance maintained.

• Complete lile viewing and editing capability.

• Maintains up to 50 employees

• Up to 10 user-delmed Worker's Compensation classifications

• Federal Tax tables may bechangeflinonly 15 minutes each year Qy user wnen IRS etianges tax

• Taole method used lor State and City Tax, allowing compalibilily with any state's or city's lax

• Produces 15 different reports, including W-2 Forms Report

• Checks calculated and printed automatically.

• PROGRAM ENABLING MODULE' pro! ectsvaluatie payroll :nlotmat«n I romjnauthorued users.

• 3 user-delmed payroll deductions to accommodate customized needs suchas savings, profit

sharing tai shellers. pensions, etc

• Pay period, monthly, quarterly and yearly cumulative totals maintained Iw each employee

• Automatic input error detection and recovery protects system from user- generated errors

• Easy-1r>follow, detailed, and comprehensive user's manual and tutorial leads the user step

by step allowing anyone with little computer experience to easily operate the package.

Includes index.

• Color, sound, and graphics utilized for user ease.

• Maintains employee pay history

• Allows for manual payroll check writing

• Packaged in a handsome 3-nng deluxe pocketed bindc with 3 diskettes and manual

• Reasonable price

See your local store or contact Miles Computing

MILES COMPUTING
7136 Haskell Ave. #204

Van Nuys, CA 91406

(213)994-6279

Alan is a registered trademark of Alan, Inc

Miles Computing MILES PAYROLL SYSTEM. PROGRAM ENABLINGMODULEareirademarks

ol Miles Computing. Van Nuys. California Not afliliated with Atari, Inc

Si 79.95 Reauires32K and two Atari' 810"" disk drivers Payment mU S funds reouired with

order California residents add 6 5S sales tax COD or prepaymenl only Dealer inquires

welcome.

COMPILE
ATARI BASIC
AND FLY!

With ABC™, Monarch's I new BASIC

compiler for ATARI 400* and 800, you
develop and debug pro-1 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 sourceicode, too).

40K and disk required, j For your ABC

diskette and manual ▼send check or

money order for -^ $69.95 {or $9.95 for
manual alone).^Monarch Data Systems

^^P.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.

ooooooeeeeeeeooeeooeeeo

We ARE Atari!™
New Jersey's Largest

Retailer of Atari® Programs

for 400/800 Models. Over 400

Programs Available from

More Than 60

Manufacturers...

Send for or visit our store for

our latest catalog.

Only S2.00 (includes postage ami handling). Fully refundable as a $2.00

credit with your first purchase! Mail check or money order payable to

Software Asylum lo: Software Asylum Catalog, 62fi Roosevelt Avenue
Carteret, N.J. 07008 (20I) 969-I900.

Software

VLUCl. inc.

626 Roosevelt Avenue

Carteret, New Jersey 07008

OO

*«l48K Boarcl ' $124.95
»** (With 16K trade-in) (NJ Residents add

"Fast Chip" - $41.95 6% Sales Tax)

We also RENT computer games - call

or send for details

Atariw is a registered trademark of Atari, Inc.
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NEW FOR ATARI

diskwiz
COMPLETE & AFFORDABLE

DISK EDITING REPAIR & DUPLICATION

SYSTEM FOR ATARI OR PERCOM DRIVES

• single load • fast mach. lang. • repair, explore, dup

dos/non-dos sectors • simultaneous hex/ascii display and

editing • print out all modes to any printer • dumps special

& inverse chars lo EPSON graftax & NEC 8023 • last mapp

ing and byte searches • tile link trace • speedcheck and ad-

jus! • block move • auto link pointer, file code change •

vtoc bit map changes or check • cross sector disassembler •

fast/slow copy • 1 or 2 drives • hex-dec-asc conv. • com

plete manu.il • create "bad" sectors • fix deleted or open

files • fix dup filenames " Safely use non-l'ormaltable disks •

easy, last, complete • see review Analog 11 • more!

All this for only $25 postpaid
Don't waste your money on simple copiers or more

expensive programs (hat don't deliver as much.

48 hr. shipping for cashiers checks & money orders. Allow

up to 3 weeks for personal checks, — C.O.D. add $2.00. 1st

class add $1.00. Club & dealer enquiry encouraged.

Ask for it ,it your local dealer.

EN

acroware

(213) 376-4105

1906 Carnegie Lane "E"

Redondo Beach, CA 90278

i, EpSOn, NEC S Pert urn. .ire rr.nieni.iiL-. "I AMn, Ini., Epson Amenta. Nip-

Elertric Company. Pertuni DdM respectively.
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Jil PAYROL~~~FTWARE 
ATARI' THE ATARI'· 800·· 

Miles Pay/oil System"' is an a!lvaroce(l and comprehensive paYlO1l accounling system 
designed IOf buSlllfSseS l00ay. Cumulalive totals ale maintained roc each employee. as well as 
complete reporling. check writing, and W·2 repoftlng SMle lea tures inclUde: 

• RaIlOom access Ille 0I'1I3nll31100 tor las t updating 01 IndIVidual rectll'ds 
• Allows weekly. biweekly. semimoolhiy Of monthly pay periods. 
• Completely mer.rdriven and usel·luendly. 
• RegJIM. O...,.time, [)(U)Ie tme SICk.. Ha.day. VacallCr\ Borus;n:l Corrmssicn eamngC<lteg;lrleS. 
• Payroll deductions iodude Federal W/H Tax. State W/H Tax. CityW/H Tn. FICA. SOl, Group 

Insurance and J user·dehne<l deductions. 
• Tax shel tered annuity ~OC[1Of1 capability for IRAs and other ta. shelters. 
• Slale and Federal Unemplovmenl Insu/arce maintained. 
• Complete !lle Vlew1no and editing capability. 
• Maintains up 10 50 eml)loyees. 
• Up 10 10 uset'-dehned Worke(s Compensation clasSll ic.atIOllS. 
• Fedefal TiIlC tables may bechanged lflonly 1 5 1l1I1lJ1e5 eacll year by usef wilen IRS cllanoes tax. 
• Table method used tor State and City Tax. allowing compallbllity Wllh any state's 01' City'S tax. 
• PrOOllCtS 15 l1irterent reports. Incll.ldlng W·2 FOHns Reporl 
• Cllecks calOJlated aoo printed automatrcalty. 
• PROGRAM ENABLING MODULE~ pn::rtedsvaklatjepayrolrn101'matlOl'1l1'crnooauthcrizeduset'5. 
• 3 u5e!'·l1elrned !)ayfolll1educlions to acCOlM1odale customrzed needs sucll as 53vlngS. prollt 

sllanrtg. ta~ sllellers. penSIOI'1s. etc. 
• Pay period. monthly. Quar ttrly and yearly cumulallve totals mamtalr1e(1 IOf eacll employee 
• Au tomatiC rnput errOf detechon aoorecovery protects system hom user·generated enors. 
• Easv>trrloUow. l1etalled, aoo ccrnpre/'rensrve use(s manual aoo tutorralleal1s ttl! user slep 

by step allawing an-,wte Wllh liUle ccrnpu ter expellerrte to eaSily operate the package. 
Includes Irde ... 

• Color. soull1 ana graphICS utilized lor user ease. 
• Maintains emplOyee pay hiStory. 
• Allows lOf malJJal payroll check Willing. 
• Packaged m a Ilaoosome 3'111"10 delu~e pockeled birder wltll 3 tllskel1es ard maooal 
• Reasonatlle price. 

See yoor local store, or contact Miles Compullno 

/\)ile~ 
MILES COMPUTING 
7136 Haskell Ave. #204 
Van Nuys. CA 91406 
(213) 994·6279 

Atall IS a regaslere!l l ratlemark 01 Alar~ Ioc. 
Miles ComPUting. MILES PAYROLL SYSTE M. PROGRAM ENABLING MODULE arellademarks 
of Miles Computing. Van Nuys. Caillornia Nol atlihated wllh Atarl Inc 
$179.95 ReQurres 32K and tWO Atall· B tO~ alsk drIVelS Paymenlln U S. turds reQLJ:led Wllh 
Dlaer. Calrtorr.a residents a(\tl 65% sales lax. COD. DI Plewyment only. Oealer Il'l([urres 
welcome. 

We ARE Atari!TM 
New Jersey's Largest 
Retailer of Atari® Programs 
for 400 1800 Models. Over 400 
Programs Available from 
More Than 60 
Manufacturers ... 
Send for or visit our store for 
our latest catalog. 

Onl~' 52.00 (includes postage and handling). Fu lly refu ndable as a 52.00 
credit .... ·ilh your first purchase! "'Iail chec k or mone\' orde r pa\'able to 
Software Asylum to: Soflware Asyl um Catalog. 626 'HooSt'vclt ~h-c nuc, 
C,.nerd, NJ . 07008 (201) 969· 1900. 

626 Roosevell Avenue 
Carterel. New Jersey 07008 

~"'llJr.1. Inc. 
. a\ 48K Board - $124.95 

speCl (With 16K Irade-in) (NJ Residents add 
' ·Fasl Chip" • $41.95 6% Sales Tax) 

We also RENT eomputer games . eall 
or send for details 

Atari® is a registered trademark of Atar i, Inc. 

COMPILE 
ATARI BASIC 
AND FLY! 
With ABC'", Monarch·s I new BASIC 
compiler for ATARI 400 and 800, you 
develop and debug pro-J grams using 
your ATARI BASIC car- tridge, then 
use ABC to transform \them into 
compact code that runs up to 12 
times faster, without the ,cartridge 
(and protects your source code, too). 
40K and disk required . I For your ABC 
diskette and man ual, "'-send check or 
money order for ., $69.95 (or $9.95 for 
manual alOne). " Monarch Data Systems 

~ P.O. Box 207, Cochituate 
, 'III""" MA 01778. (617) 877-3457. 

)1~
aSlercardNisa by phone. Dealer 

inquiries invi ted. Mass. residents add 
5% sales lax. ATARI. ATAR I 400. and 

ATAR I 800 are Irademarks of ATARI. Inc. 

NEW FOR ATARI _ 

diskwiz B 
COMPLETE & AFFORDABLE 

DISK EDITING REPAIR & DUPLICATION 
SYSTEM FOR ATARI OR PERCOM DRIVES 
single load • fast mach. lang . • repair, explore, dup 

dos/non·dos sectors · simultaneous hex/ascii di splay and 
editi ng . print Ou l all modes to any printer · dum ps special 
& inverse chars to EPSON graftolx & NEe 8023 • fast mapp­
ing and byte searches · iile link trace · speedcheck and ad· 
just . block move · aulO link pointer, file code change · 
vtoc bit map changes or check . cross sec tor disassembler . 
fasllslow copy . I or 2 drives . hex·dec-asc conv . • com­
plete manual · c reate "bad" secto rs · fix deleted or open 
files · fix dup filenames · sa fely use non-forma ttable disks · 
easy. fast. complete . see review Analog 11 • more! 

All this for only $25 postpaid 
Don't waste your money on simple copiers or more 
expensive programs that don ' t de live r as much. 

48 hr. shipping for cashiers checks & money orders. Allow 
LIP to 3 weeks for personal checks, - C.O.D. ddd $2.00. bl 
class add $1.00. Club & dea ler enquiry encouraged . 

Ask fo t it ,11 your locdl dealer. 

ALLEN 
MACROWARE 

(213)376-4 105 
1906 Carnegie Lane " E" 

Redondo Beach, CA 90278 

ALlrl . £pson. NEe s. I'~·rc{)m . oUt' ~r.Htl'nI.I('" <If A1<n ,. Inr '. £" ... on AnICllc.l. NIp­
!lcm Ele(lli( COmj).lny. Pt'Clom D,H,l 1C"pe<livclv. 
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340 POKE 53248,X

350 NEXT X

360 FDR Y=I0 TO 100 STEP N

370 PMt CY)=SHIP$

380 NEXT Y

390 FOR X=190 TO 60 STEP -N

400 POKE 53248,X

410 NEXT X

420 FOR Y=100 TO 10. STEP -N

430 PMt(Y> =SHIP*

440 NEXT Y

450 N=N+0.1

460 IF N>5 THEN N=1

470 GOTO 330

Beginners: see the

special program

typing instructions

on page 144.

Slow List On The

VIC-20
Ken Bowd

Watching a listing fly by faster than you can read it can

be a frustrating experience. Here's a simple way to get

control of your VIC's speed and slow dozon, stop, or

speed up the LIST command.

When you don't have a printer, editing a program

can sometimes require special techniques. As you

LIST, the program flows past faster than you can

follow it. Even under CTRL, it is sometimes diffi

cult. There are machine language programs that

allow you to slow LIST down, but there is an easier

and shorter answer for the VIC owner. The key is

memory location 37879.

As complete as the VIC-20 Programmer's Man

ual is, it does not document this location. Whatever

its exact function, there is a definite connection

between its value and the rate at which the system

clock keeps time. The clock can be caused to run

faster or slower than realtime. For instance, you

can increase or decrease the handicap on timed

games with as few as seven keystrokes.

To give you an idea of what can be done, a

POKE of 0 here will cause the clock to run 60 times

faster than realtime. Conversely, if you POKE

37879,255, the clock will be keeping time at about

25% of realtime. The normal value of this location

is 64.
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Probably the most beneficial effect of this

location is its influence on the LIST command. If a

POKE 37879,0 is entered and a list is then re

quested, you will have much better control. If

you hold SHIFT down while listing, the VIC will

list one line every one and one-half seconds. Hold

ing CTRL down as well will cause the list to stop.

You can still stop the list with RUN/STOP and

edit as usual. Values greater than zero will gradu

ally speed up the list.

If you have a Super Expander cartridge

plugged in and location 37879 POKEd to zero, the

DRAW, COLOR, etc., commands will execute

very slowly when CTRL is held down. This feature

may be useful in game programming.

There are, however, side effects. The blink

rate of the cursor increases as location 37879 is

POKEd lower. Since the speed of the cursor move

ment around the screen also is linked to this loca

tion, putting the cursor where you want it can be

tricky.

By the way, it is interesting to note that if

you PEEK 37879, a value of zero is often returned.

This will often occur after a RUN/STOP RESTORE.

The clock will be running at realtime. If you enter

POKE 37879,0, the cursor will begin flashing

rapidly. We haven't changed location 37879, but

the VIC responds by keeping time much faster. ©

340 PO KE S324B,X 
350 NEXT X 
360 FOR Y=10 TO 100 STEP N 

Beginners: see the 370 PMS(Y)=SHIPS 
3B0 NEXT Y 
390 FOR X=190 TO 60 STEP -N special program 400 POKE S324B,X 
410 NE XT X 

typing instructions 420 FOR Y=100 TO 10, STEP -N 
430 PMS(Y)=SHIPS 
440 NEXT Y on page 144. 4S.IiI N=N+0 . 1 
460 I'F N>S THEN N=l 
470 GOTO 330 

Slow List On The 
VIC-20 

Ken Bowd 

Watchillg a listillg fly by faster thall you can read it ca ll 
be a frtls trating experiellce. Here's a simple way to get 
control of YOllr VIC's speed and slow down , stop, or 
speed lip the LIST command. 

When you don' t have a printer, editing a program 
can sometim~s require special techniques. As you 
LIST, the program flows past faster than you can 
fo llow it. Even under CTRL, it is some times diffi­
cult. There a re machine language progra ms tha t 
allow you to slow LIST down, but there is an easier 
and shorter answer for the VIC owner. The key is 
memory loca tion 37879. 

As complete as the VlC-20 Prograllllller's Mall ­
lIal is, it does not document this location. Whateve r 
its exact func tion, there is a definite connection 
between its value and the rate at w hich the system 
clock keeps time. The clock can be caused to run 
faster or slower than rea ltime. For instance, yo u 
can increase or decrease the handicap on timed 
games with as few as seven keystrokes. 

To give you an idea of w hat can be done, a 
POKE of ° here wi ll cause the clock to run 60 times 
fas te r than rea ltime. Conversely, if you POKE 
37879,255, the clock will be keeping time at about 
25% of realtime. The normal vaiue of this loca tion 
is 64. 
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Probably the most beneficia l effect of this 
loca tion is its influence on the LIST command. If a 
POKE 37879,0 is entered and a list is then re­
quested , you will ha ve much better control. If 
you hold SHIFT down while lis ting, the VIC will 
list one li ne everyone and one-ha lf seconds. Hold­
ing CTRL down as well w ill cause the list to s top. 
You can sti ll stop the list with RUN/STOP and 
edit as usual. Values greater than zero will grad u­
ally speed up the list. 

If yo u have a Super Expa nder cartridge 
plugged in and location 37879 POKEd to zero, the 
DRAW, COLOR, etc. , commands w ill execute 
very slowly when CTRL is held down . This fea ture 
may be useful in game programming. 

There are, however, side effects. The blink 
rate of the cursor increases as location 37879 is 
POKEd lower. Since the speed of the cursor move­
ment arou nd the screen also is linked to this loca­
tion, putting the curso r whe re you want it ca n be 
tricky. 

By the way, it is interesting to note that if 
you PEEK 37879, a value of zero is often returned. 
Th is w ill often occur after a RUN/STOP RESTO RE. 
The clock will be running at rea ltime. If you enter 
POKE 37879,0, the cursor w ill begin fla shing 
rapidly. We haven't changed location 37879, but 
the VIC responds by keeping time much faster. © 



Your Friends

Vic 20

Commodore 64

Atari 400/800
.>:-■

Keep In Touch With MAILFILE
An Information Retrieval System

New MAILFILE software from AdVentures turns your com

puter into a personal directory. Keep all of your friends at

your fingertips for instant retrieval by name or zip code.

MAILFILE provides immediate organization for the most

forgetful person. Best of all, MAILFILE will print adhesive

mailing labels at the touch of a key. Christmas cards, in

vitations, or just occasional letters made easy — leaving

you to concentrate on what's inside.

For Vic 20, Commodore 64, and Atari 400/800

MAILFILE software $9.95

Monitor Cables with audio $9.95

Cable Wrapups 5 for $1.19

Also Available:

for Vic 20 and Commodore 64

MY ABC'S software $8.95

Also Available:

for Atari 400/800

MATH TUTOR software $8.95

Dealers/Distributors' inquiries welcome.

ATTENTION PROGRAMMERS: Top dollar for original pro

grams. We provide copyright assistance.

VISA- Ask for our free catalog.

In D.C. area call (703) 360-0301.

Call Toll Free 1-800-835-2222

AdVentures • 8718A Richmond Highway • Alexandria, VA 22309
VIC-20 and Commodore 64 are trademarks of Commodore Business Machines. Inc. ATARI is a trademark of Alan. Inc © 1983 Venlure Mail. Inc. All rights reserved

Vic 20 
Commodore 64 
Atari 400/800 

Keep In Touch With MAILFILE 
An Information Retrieval System 

New MAILFILE software from AdVentures lurns your com· 
puter into a personal directory. Keep all of your friends at 
your fingertips for instant retrieval by name or zip code. 
MAILFILE provides immediate organization for the most 
forgetful person. Best of all, MAILFILE will print adhesive 
mailing labels at the touch of a key. Christmas cards, in· 
vitations, or just occasional leiters made easy - leaving 
you to concentrate on what's inside. 

For Vic 20, Commodore 64 , and Atari 400/800 
MAILFILE software.... ......... . ............. ....... ... .. $9.95 
Monitor Cables with audio ........................... .. ...... .. $9.95 
Cable Wrapups ........ ..... .. ............ .. ...... ..... .... 5 for $1.19 

Also Avai lable: 
for Vic 20 and Commodore 64 
MY ABC 'S software ..... ................................. ..... . SS.95 
Also Available: 
for Atari 400/800 
MATH TUTOR software ............................. ..... ... .. . $S.95 

Dealers/Distributors' inquiries welcome. 
ATTENTION PROGRAMMERS: Top dollar for original pro· 
grams. We provide copyright assistance. 

I VISA' j = • Ask for our free catalog. 

In D.C. area call (703) 360·0301 . 

Call Toll Free 1·800·835·2222 
~AdVentures. 8718A Richmond Highway· Alexandria, VA 22309 

VIC-20 and Commodore 64 are trademarks 01 Commodore Business Macnines, Inc ATARlls a trademark 01 Alal i, Inc C 1983 Venture Mail, lnc.All righlS reserved 



PROGRAMMING THE Tl
C. Regena

Translating Programs

Into Tl BASIC

I have had several requests to explain how to

translate a BASIC program from another brand

of microcomputer to Tl BASIC. For example,

you may see a program that fits your needs, but

it's written for the Apple, or Atari, or TRS 80.

How can you rewrite it so that it works on your

TI-99/4A?

All the main microcomputers use a program

ming language called BASIC. However, each brand

of computer has its own form of BASIC which

may not be compatible with other computers.

To "convert" programs, you first need to be

familiar with your TI's language idiosyncrasies:

what syntax and spelling to use; where to put

spaces, commas, colons, and semicolons; what

type of numbers to put in parentheses; and what

the limits of parameters are.

The command module forTI Extended BASIC

makes conversion easier because Extended BASIC

increases programming power by allowing multi-

statement lines, PRINT AT or DISPLAY AT fea

tures, and more versatile IF-THEN-ELSE logic.

This column, however, concerns conversions to

the built-in console Tl BASIC.

You cannot load a program from cassette or

diskette from another brand of microcomputer to

your own. In general, the baud rates (the rates at

which information is transferred from one place

to another) are different, and each computer has

special character codes which may not be recog

nized by another computer. Graphics are espe

cially machine-specific.

Games With Graphics And Sound

Action games are probably the most challenging

programs to translate because they use graphics

and sound. You could run the program on the

computer for which it was written (to see what it

looks like) and then write your own Tl graphics.

It's really easier to design your own graphics and
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sound than to try to convert line by line. If you

see a command in another program with the word

SOUND or PLAY, the command is for noises or

music; and Tl BASIC will require a CALL SOUND

statement.

Typical graphics statements in other versions

of BASIC contain PRINT with special characters

in quotes, or such words as LINE, DRAVVTO,

HLIN, VLIN, CIRCLE, PAINT, COLOR, SET-

COLOR, SET, PSET, RESET, PRESET, INVERSE,

GRAPHICS, GR, PMODE, SCREEN, DRAW, or

PLOT. Many POKE statements also display

graphics or play sounds. Also numbers for

graphics commands may be contained in DATA

and READ statements.

Common Statements

Many general-purpose programs can be easily

converted from a printed listing for another brand

of computer. Below are examples of common

statements and the translations. The left column

contains examples you may see in listings for other

computers. The right column gives the Tl BASIC

equivalent.

Other computers that allow multi-statements

often use a colon to separate commands. For the

Tl simply separate the statements with new line

numbers. If there are any branching statements,

be especially careful of proper logic and program

flow.

100X = l:Y = l:Z = 2

110 PRINT Y:GOTO 400

100 X = l

102Y = l

104 Z = 2

110 PRINT Y

112 GOTO 400

Spaces which are required in Tl BASIC may

be omitted in other versions of BASIC:

200FORX = 1TO5:PRINTX:

NEXTX

200FORX = lTO5

202 PRINT X

204 NEXT X

PROGRAMMING IHE II 
C. Regeno 

Translating Programs 
Into TIBASIC 

I have had severa l requests to explain how to 
translate a BASIC program from another brand 
of mjcrocomputer to TI BASIC For exa mple, 
you may see a program that fits your needs, but 
it's written fo r the Apple, or Atari , or TRS 80. 
How can you rewrite it so that it works on yo ur 
TI-99/4A? 

All the main microcomputers use a program­
ming language called BASIC However, each brand 
of computer has its own form of BASIC which 
may not be compa tible with other computers. 

To "convert" prog rams, yo u first need to be 
fa miliar with your TI's language idiosyn crasi es: 
what syntax and spelling te use; where to put 
spaces, commas, colons, and semicolons; what 
type of numbers to put in parentheses; and what 
the limits of paramete rs a re. 

The command module for TI Extended BASIC 
makes conversion easier because Extended BASIC 
increases programming power by allowing multi­
statement lines, PRINT AT or DISPLAY AT fea­
tures, and more versatile IF-THEN-ELSE logic. 
This colulnn , however, concerns conversions to 
the built-in console TI BASIC 

You cannot load a program from cassette or 
diskette from another brand of microcomputer to 
your own. In gene ral , the ba lld rates (the rates at 
which information is transferred fro m one place 
to ano ther) are different, and each computer has 
special character codes which may not be recog­
nized by another compute r. Graphics are espe­
cially machine-specific. 

Games With Graphics And Sound 
Action games are probably the most challenging 
programs to translate because they use graphics 
and sound. You could run the program on the 
computer fo r w hich it was written (to see what it 
looks like) and then write your own TI graphics. 
It's really easier to design your own graphics and 
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sound than to try to convert line by line . If you 
see a command in another program with the word 
SOUND or PLAY, the command is for noises or 
music; and Tl BASIC w ill require a CALL SOUND 
statement. 

Typical g raphics s tatements in other versions 
of BASIC contain PRINT with special characte rs 
in quotes, or such words as LINE, DRAWTO, 
HUN, VUN, CIRCLE, PAINT, COLOR, SET­
COLOR, SET, PSET, RESET, PRESET, INVERSE, 
GRAPHICS, GR, PM ODE, SCREEN, DRAW, or 
PLOT. Many POKE sta tements also display 
graphics or play sounds. Also numbers for 
graphics commands may be contai ned in DATA 
and READ statements. 

Common Statements 
Many genera l-purpose programs can be easily 
converted from a printed lis ting for another brand 
of computer. Below are examples of common 
statements and the translatio ns. The left column 
contains examples you may see in li stings for other 
computers. The right column gives the TI BASIC 
eqwvalent. 

Other computers that allow multi-statements 
often use a colon to separate commands . For the 
TI simply separate the s tatements w ith new line 
numbers. If there a re any branching s tatements, 
be especia lly careful of proper logic and program 
flow. 
100X=1:Y =1:Z=Z 
110 PRINT Y:GOTO 400 

100X=1 
10Z Y=1 
104 Z=Z 
110PRINTY 
11ZGOT0 400 

Spaces w hich are required in TI BASIC may 
be omitted in other ve rsions of BASIC: 
ZOOFORX=1T05:PRINTX: zoo FORX=l T05 

NEXTX 
ZOZPRINTX 
Z04NEXTX 



A NEXT statement requires the name of the

loop variable, and NEXT statements may not be

combined.

200 FOR D = 1 TO 500:NEXT 200 FOR D = 1 TO 500

202 NEXT D

300 FOR I = 1 TO 10 300 FOR I = 1 TO 10

310 PRINT I 310 PRINT I

320 FOR J = 1 TO 100:NEXT J,I 320 FOR J = 1 TO 100

322 NEXT J

324 NEXT I

Some computers have special function keys

to clear the screen, or they may use the command

CLS.

100 PRINT t CLEAR 1 100 CALL CLEAR

100 CLS

CLS with a number following the command clears

the screen with a certain color number. TI BASIC

can use CALL CLEAR then CALL SCREEN(C) for

the color C.

INPUT statements in TI BASIC may have a

prompt which is followed by a colon. Other com

puters may use a semicolon or a comma.

200 PRINT "NUMBER?";

210 INPUT N

300 INPUT "ENTER

COST";C

200 INPUT "NUMBER? ":N

300 INPUT "ENTER

COST":C

TI BASIC allows colons in the PRINT state

ments to indicate blank lines or to start a new

line.

200 PRINT ::X

300 PRINT "JOHN":"JACK"

400 PRINT:::::

200PRINT:PRINT:PRINTX

300 PRINT "JOHN":PRINT

"JACK"

400 FOR L = l TO 5

410 PRINT

420 NEXT L

An IF statement must contain a line number

rather than a command after THEN or ELSE. Some

computers do not have the ELSE option, but in

your translations you may notice it would be ap

propriate to use an ELSE.

200IFXO20 THEN 210

202 X = l

210 PRINT X

300 IF AOB THEN 310

302 C = 1

304 GOTO 100

310 A = A + 1

400 IF N < 10 THEN N = 400 IF N > = 10 THEN 600

N + l:GOTOl00

410 GOTO 600 402 N = N + 1

404 GOTO 100

500 IF I >J THEN 250 500 IF I >J THEN 250 ELSE 700

510 GOTO 700

Random numbers may be generated in a va

riety of ways. TheTI BASIC command RND yields

a decimal from 0 to 1 (which may then be multi

plied by another number). The INT command is

used to get random integer numbers (whole num

bers). For example, INT(10*RND) yields a random

200IFX = 20THENX

210 PRINT X

300IFA = BTHENC

GOTO 100

310A =

number from 0 to 9, so INT(10*RND) +1 or

INT(10*RND + l) will give a random number from

1 to 10. INT(5*RND) +10 will give a random

integer from 10 to 14-10, 11,12, 13, or 14.

TI BASIC also has the command RANDOM

IZE to mix up the random selection. Other com

puters may not have this function or may use the

words RANDOM or RAND.

To get a random number from 1 to 6, the fol

lowing statements are equivalent.

VIC-20

TRS-80 CC

Apple

Atari

TI

X = INT(6*RND(0)) + l

X=RND(6)

X = RND(6) + 1

X = INT(6*RND<1)) + 1

X = INT(6*RND)+1

GET and INKEY$ check to see which key has

been pressed on the keyboard for a single key

stroke answer. Some computers may "buffer"

several keys. The equivalent TI statement is CALL

KEY.

200GETA$:IFAS = ""

THEN 200

210 IF A$ = "Y" THEN 300

220 IF A$ = "N" THEN END

ELSE 200

200 CALL KEY (0,K,S)

210 IF K = 89 THEN 300

220 IFKO78THEN200

230 END

200 A$ = INKEY$:IF A$= "" THEN 200

210 IF A$ = "Y" THEN 300

220 IF A$ = "N" THEN END

230 GOTO 200

How Variables Vary

String variables are handled differently in different

computers, so it helps to know what the other

computer is doing to be able to convert to the TI.

For example, the Atari requires a DIMension state

ment for the string length. The TI uses a DIMen

sion statement when the string is in an array. The

TRS-80 Color Computer may have a statement

such as PCLEAR 2000 to clear more memory for

strings.

LEN(A$) returns the length of the string vari

able A$. Some computers give the length of the

null string, "", as 1, but the TI says the length is

zero.

To combine strings in TI BASIC, use the

ampersand symbol.

200 DS = AS + BS + "XYZ" 200 DS = A$&B$&"XYZ"

LEFTS, MID$, and RIGHTS are functions that

refer to part of the string. The TI BASIC equivalent

function is SEG$.

200 B$ h LEFT$(A$,5) 200 B$= SEC$(A$,1,5)

(Left five characters of A$ starting with the first character)

210 C$ = MID$(A$,7,3) 210 C$ = SEG$(A$,7,3)

(Three characters of AS starting with the 7th character)

220 D$= RIGHT$(A$,2) 220 D$ = SEG$(A$,LEN(A$)

-1,2)

(Right or last two characters of AS)

230 ES= RIGHTS(AS,R) 230 ES = SEGS(A$,LEN(A$>

(Right R characters of A$) -R + 1,R)
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A NEXT statement requires the name of the 
loop va riable, and NEXT sta tements may not be 
combined. 
200 FOR 0 = 1 TO 500:NEXT 200 FOR 0 = 1 TO 500 

202NEXTO 
300FORI=ITOI0 300FORI=lTOI0 
310 PRINT! 310 PRINT I 
320 FORj =1 T0100:NEXTj,1 320 FORj =1 TOI00 

322NEXTj 
324 NEXT I 

Some computers ha ve special function keys 
to clea r the screen, or they may use the command 
CLS. 
100 PRINT ! CLEAR) 
100 CLS 

100 CALL CLEAR 

CLS with a number following the command clea rs 
the sc reen with a certain color number. TI BASIC 
can use CALL CLEAR then CA LL SCREEN(C) for 
the color C. 

INPUT statements in TI BASIC may have a 
prompt which is followed by a colon. Other com­
puters may use a semicolon or a comma. 

200 PRINT "NUMBER?"; 200 INPUT " NUMBER? ":N 
210lNPUTN 
300 INPUT " ENTER 300 INPUT "ENTER 

COST";C COST " :C 

TI BASIC allows colons in the PRINT s tate­
ments to indicate blank lines o r to s ta rt a new 
line. 

200 PRINT:PRINT:PRINT X 200 PRI NT ::X 
300 PRINT " jOHN":PRINT 300 PRINT " jOHN" :" JACK" 

"JACK" 
400 FOR L = 1 TO 5 400 PRINT ::::: 
410PRINT 
420 NEXT L 

An IF sta tement mus t con ta in a line number 
ra the r than a command a fterTH EN or ELSE. Some 
computers do not have the ELSE option, but in 
yo ur transla tions you may notice it would be ap­
propriate to use an ELSE. 

200 IF X=20TH EN X =1 200 IF X<> 20TH EN 210 
210 PRINT X 202 X=1 

300 IF A = B THEN C=l: 
C OTOI00 

310A=A+1 

400I FN<10 THEN N= 
N + l:COTO 100 

410 C OT0 600 

500 IF I ) J T HEN 250 
510 COTO 700 

210PRINTX 

300 IF A <) B THEN 310 

302 C= 1 
304 COTOlOO 
310 A = A+ l 

400 IF N) =10THEN 600 

402 N=N+ l 
404 C OTOI00 

SOO IF I ) j TH EN 250 ELSE 700 

Random numbers may be generated in a va­
ri ety of ways. The Tl BASIC command RND yields 
a decimal from 0 to 1 (which may then be multi­
plied by another num ber). The INT com mand is 
used to get ra ndom intege r num bers (whole num­
bers). For example, INT(1 0*RND) yields a random 

number from a to 9, so INT(10*RND) + 1 or 
INT(lO*RND + 1) will give a random number from 
1 to 10. INT(S*RN D) + 10 will give a random 
integer from 10 to 14 - la, 11 , 12, 13, or 14. 

Tl BASIC also has the command RANDOM­
IZE to mix up the random selection. Other com­
pute rs may not have this function or may use the 
words RANDOM or RAND. 

To ge t a random number from 1 to 6, the fol-
lowing sta tements are equi va lent. 

VIC-20 X = INT(6*RNO(0)) + 1 
TRS-80 CC X = RNO(6) 
Apple X = RNO(6) + 1 
Atari X = INT(6'RND(1)) + 1 
TI X=INT(6' RND)+1 

GET and lNKEY$ check to see which key has 
been pressed on the keyboa rd fo r a single key­
stroke answer. Some computers may " buffer" 
several keys. The equivalent TI statement is CALL 
KEY. 
200 CET A$:IF AS= "" 200 CALL KEY (O, K,S) 

THEN200 
210 IF A$ = " Y" THEN 300 210 IF K =89 THEN 300 
220 IF A$="N"THEN END 220 IFK< )78THEN 200 

ELSE 200 
230ENO 

200 A$ = INKEY$:IF A$= "" THEN 200 
210 IF A$ = " Y" THEN 300 
220 IF A$ = " N" THEN END 
230 COTO 200 

How Variables Vary 
String va riables a re handled differently in different 
computers, so it helps to know what the other 
computer is doing to be able to convert to the TI. 
For exa mple, the Ata ri requires a DIMension state­
ment for the s tring length . The Tluses a DIMen­
sion statement w hen the string is in an array. The 
TRS-80 Color Computer may have a s ta tement 
such as PCLEAR 2000 to clear more memory fo r 
s trings. 

LEN(A$) re turns the length of the s tring va ri­
able A$. Some com puters give the length o f the 
null stri ng, "", as 1, but the TI says the length is 
ze ro. 

To combine s trings in TI BASIC, use the 
ampersa nd symbol. 

200 DS= AS + BS+ "XYZ" 200 OS = AS&BS&"XYZ" 

LEFT$, MID$, and RJGHT$ are functions that 
refer to part of the string. The TI BASIC equi va lent 
function is SEG$. 

200 BS = LEFT$(AS,S) 200 B$ = SEC$(AS,I ,5) 
(Left five characters of AS starting wi th the fi rst character) 
210 C$ = MID$(A$,7,3) 210 C$= SEC$(AS,7,3) 
(Th ree characters of A$ star ting w ith the 7th cha racter) 

220 OS = RICHTS(A$,2) 220 OS = SECS(A$, LEN(AS) 
-1 ,2) 

(Righ t o r last two characte rs of AS) 
230 ES= RICHTS(AS, R) 230 ES =SECS(AS, lEN(AS) 

(Right R characte rs of AS) -R + I , R) 
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The PRINT AT or PRINT (a statement is

another statement you may wish to convert. The

PRINT AT statement is followed by one or two

numbers which indicate a position on the screen

to begin printing. There are two main ways to

write this procedure in TI BASIC.

200 PRINT TAB(COL);"HELLO":::::::

(where the colons scroll the printing up to the

proper row.)

To print without scrolling:

200 MS = "MESSAGE"

210 FOR I = 1 TO LEN(M$)

220 CALL HCHAR(ROW,COL-1 + I,ASC(SEGS

(M$,I,U»
230 NEXT I

Lines 210-230 graphically place one letter at a time

for the length of the message on the screen.

Several microcomputers distinguish between

integers (whole numbers) and floating point num

bers {numbers which may contain a decimal).

Often the symbol % is used to designate an integer

in a variable name (as in B%). This is similar to

the way we use $ to designate a string variable

such as S$. In TI BASIC all numbers are able to

contain a decimal (they are floating point num

bers). TI BASIC programmers also do not need to

worry about single precision and double precision

designations.

A function you may see in other listings

is FIX. FIX(N) is the same as INT(N) which re

turns the integer or whole number portion of a

number N.

Two symbols you may see in listings are "to

kens" or abbreviations: ? (question mark) is the

abbreviation for the word PRINT, and ' (apos

trophe) is the abbreviation for REM or REMARK.

You may also need to adjust DATA and READ

statements because TI BASIC contains the com

mand RESTORE. Other computers might not

have it. RESTORE means to start at the beginning

of the data list with the next READ statement.

You may also RESTORE data beginning with a

certain line number. RESTORE 430 indicates that

the next READ statement should start with the

first data item in line 430. /?5
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SOFTWARE OUTLET for TI-99/4<A)

CQVERN QUEST -3 screen action 1,C,D,XB $19.95

STRIKE FORCE 99 -Exciting 3-D,I,C,D,)(8tl9.95

KONG - 6 all di-Ff. screens. 2,C or 0,1(8 $15.00

FROG&Y - Action fast k siooth. 2,C or DfX8 $9.95

Each qaae pafc only $26.95

Pak/1 - 5 gates,including froggy S Baseball, 2,C,D,XB

Pak/3 - Kong, Bouncer, fjoteo, 2,C,D,XB

Intro Special M.H.RUTH C0.,Dept.C63

510 Rhode Island five.

Cherry Hill,N.J.08002

(609)667-2526

1 iteis deduct 5X

2 iteis deduct 107.

Visa,Raster

C=cass., V=disk, XB=txtende<i basic

l=XQonbean Software 2=Extended Softuare Co.

Dealers

Hekoied

Free cat

Fast

deliver7

DISK'O'MATE (Write for Price)
A must for 2040/4040 disk owneis. Write protect indicators/
switches, power indicator and error beeper.

•"Real World"SOFTWARE mi w
Word Processor. Mailing List. Catalog. Ham Radio. Frequency Counter.

r-»OLD" 8K PETs ,

\ • 2114-T0-6550RAM ADAPTER (si2-s25|
| Replace 6550 RAMs wit" low cost 3114s. Hundreds Sold!

• 4K MEMORY EXPANSION (sie-sez)
Low cosl memory cupnnsion using 2114s (or bigger programs.

OPTIMIZED DATA SYSTEMS
Dept. C, P.O. Box 595 ■ Placentia, CA 92670

DtSK-O-MATE trademark Ootimized Data Srstoms -- PET/CBM tiademark Can

ATTENTION

C-64 PROGRAMMERS!
If you have a professional quality unique computer

program ready to go for the Commodore 64. we would

like to discuss with you the possibility of publishing your

entertainment, educational or home small business

program for distribution on a national basis.

Timeworks is a national publisher and distributor of

Commodore 64 (& other) Software with over 100 field

Sales Representatives servicing mass merchanls and

large retail chains in all 50 Stales and Canada. Our

products are sold in over 1000 retail outlets, computer

stores and chain stores. (And that doesn't even include

mail order.)

Timeworks prides itself on quality software and effective

merchandising. Our programs are both User smart and

fulfill a specific need. Entertainment software always

includes that special element to capture the player's

interest. Our software packaging is accepted as some of

the most creative in the industry and we keep our overall

product quality at the highest level.

There is a great demand for Commodore 64 Software. If

you leel your program meets our standards, we'll pay

you generous royalties and fringe benefits for accepted

works. Lei Timeworks put your program in major stores

across the country.

For more information, feel free to contact me on our

Programmers' Hot Line, or write to Vic Schiller. Vice

The PRINT AT or PRINT @ statement is 
another statement you may wish to convert. The 
PRINT AT statement is followed by one or two 
numbers which indicate a position on the screen 
to begin prin ting. There are two main ways to 
write this procedu re in TI BASIC. 

200 PRINT TAB(COL);"HELLO"::::::: 
(w he re the colons scroll the printing lip to the 
prope r row.) 

To print w ithout scrolling: 

200 MS= " MESSAGE" 
210 FOR 1=1 TO LEN(MS) 
220 CALL HCHAR(ROW,COL-l + I,ASC(SEGS 

(MS,I,l))) 
230 NEXT I 

Lines 210-230 graphically place one lette r at a time 
for the length of the message on the screen. 

Several microcomputers di stinguish between 
integers (whole numbers) and floating point num­
bers (numbers which may contain a decimal). 
Often the symbol % is used to designate an integer 
in a variable name (as in B%). This is similar to 
the way we use 5 to designate a string variable 
such as S5. In TI BASIC all numbers are able to 
con tain a decimal (they are floatin g point num­
bers). TI BASIC programmers al so do not need to 
worry about single precision and double precision 
designations. 

A function you may see in other li stings 
is FIX. FIX(N) is the same as INT(N) which re­
turns the intege r or w hole number portion of a 
number N . 

Two symbols you may see in li stings are " to­
kens" or abbreviations: ? (ques tion mark) is the 
abbrevia tion for the word PRINT, and ' (apos­
trophe) is the abbreviation for REM or REMARK. 

YOll may also need to adjust DATA and READ 
statements because TI BASIC contains the com­
mand RESTORE. Other computers might not 
have it. RESTORE means to start at the beginning 
of the data lis t with the nex t READ statement. 
You may also RESTORE data beginning with a 
certa in line number. RESTORE 430 indicates that 
the next READ statement should start with the 
first data item in line 430. © 
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VIC, 64, And PET Supermon

Questions And Answers
Jim Butterfield, Associate Editor

Several questions are frequently asked about Supermon,

the machine language monitor program published in

various versions for Commodore computers in past

COMPUTE! issues. Some are general, but a number

of these questions refer specifically to Supermon64

(COMPUTE!, January 1983).

Q How does Supermon compare to other monitor sys

tems: say, VICmon, Extramon, Micromon, etc.?

A Many of the other monitor packages are more

powerful than Supermon, having extra com

mands. Supermon is particularly good for begin

ners, because:

• it self-relocates, making it easy to load into

various configurations of machines;

• it doesn't alter normal interrupt sequences

(except, to a limited extent, where Single

Step is implemented).

But many experienced users move along to

other packages which have features that they

like.

Q Where does Supermon fit into memory?

A The program called Supermon on disk or tape

is not Supermon itself: it's a building program

which constructs the "live" Supermon at top-of-

memory.

When you load Supermon, you load the

building program into the same area normally

occupied by BASIC. When you say RUN, an

operating version of Supermon is constructed

and sealed off so that it won't be disturbed. This

version of Supermon normally stays put until you

turn off the power.

If you return to BASIC (using the .X com

mand), you should not go back to Supermon by

saying RUN - that would build a second working

copy of Supermon. In fact, it's best to say NEW

the moment you return to BASIC to avoid the

chance of this happening.

O How do I get back to Supermon, then?

A On VIC and Commodore 64, type: SYS 8. On

CBM/PET computers, except for original ROM

units, type: SYS 4. On original ROM PETs, type

SYS 1024.

Q. If SYS 8 gets me to Supermon, does that mean that

Supermon is located at address 8?

A No. At the appropriate address (8, 4, or 1024),

you'll find a zero. Now, zero corresponds to the
command BRK (Break). And with Supermon im

planted, this command may be taken to read:

"Go directly to Supermon. Do not pass GO."

Thus, the zero or Break command "finds"

Supermon and takes you there. This is a handy

feature. When you are writing a machine language

program, you can end a piece of coding with BRK;

when you run the program, it will stop at that

point and go to the monitor.

Q / tried to disassemble Supermon, using its built-in

disassembler, but it didn't look sensible. Am I missing

something?

A Don't try to disassemble the "builder" version

of Supermon - it's not a finished machine language

program since it contains both program and "re

location" information. Look instead at the com

pleted version. In a normal Commodore 64, for

example, the finished Supermon will start at

hexadecimal address 97ED. In other machines,

it's usually easiest to find by looking at the BASIC

top-of-memory pointer (hex 34 and 35 on PET/

CBM, hex 37 and 38 on VIC and 64). Supermon

starts at the address indicated.

Don't forget that, like any other machine

language program, Supermon contains both in

structions and data, and you can't meaningfully

disassemble data. It's especially difficult with

things like mnemonics such as LDX where the

three characters are packed into two bytes. For

example, values 1C and D8 contain, in packed

form, the three letters of the mnemonic BRK - if

you can figure it out.

Q / don't like the screen colors of Supermon64. What
can I do about them?

A Sorry about that. For lecturing purposes/1
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VIC, 64, And PET Supermon 
Questions And Answers 

Jim Butterfield, Associate Editor 

Several questions are frequ ently asked about Superman, 
the machille language monitor program published in 
va rioll s versions for Commodore computers in past 
COMPUTE! issues. Some are general, but a nllmber 
of these questions refer specifically to Supermon64 
(COMPUTE!, January 1983), 

Q How does Supermon compare to other monitor sys­
tems: say, VICmoll, Extramon, Micromon, etc,? 

A Many of the other monitor packages are more 
powerful than Supermon, having extra com­
mands. Supermon is particularly good for begin­
ners, because: 

• it self-relocates, making it easy to load into 
various configurations of machines; 
• it doesn't alter normal interrupt seque nces 
(except, to a limited extent, where Single 
Step is implemented). 

But many experienced users move along to 
o ther packages w hich have features that they 
like, 

Q Where does Superman fi t into memory? 

A The program ca lled Supermon on disk or tape 
is not Supermon itself: it' s a building program 
which constructs the " live" Supermon at top-of­
memory, 

When you load Supermon, you load the 
building program into the same area normally 
occupied by BASIC. When you say RUN, an 
operating version of Supermon is constructed 
and sea led off so that it wo n' t be dis turbed, This 
version of Supermon normally stays put until you 
turn off the power. 

If you return to BASIC (using the ,X com­
ma nd), you should not go back to Supermon by 
saying RUN - that would build a second working 
copy of Supermon, In fac t, it's best to say NEW 
the moment you return to BASIC to avoid the 
chance of this happening. 

Q How do I get back to Supermon, tilen? 

A On VIC and Commodore 64, type: SYS 8. On 

CBMIPET computers, except for original ROM 
units, type: SYS 4. On original ROM PETs, type 
SYS 1024. 

Q If SYS 8 gets me to Supermon, does that mean that 
Supermon is located at address 8? 

A No, At the appropria te address (8, 4, or 1024), 
you' ll find a zero. Now, zero corresponds to the 
command BRI< (Break). And wi th Supermon im­
planted, this command may be taken to read: 
"Go directly to Supermon, Do not pass GO," 

Thus, the zero or Break command "finds" 
Supermon and takes you there . This is a handy 
feature. When you are writing a machine language 
program, yo u can end a piece of coding with BRI<; 
when you run the program, it will stop at that 
point and go to the monitor . 

Q I tried to disassemble Supermon, usil1g its built-in 
disassembler, but it didn't look sensible, Am I missing 
something? 

A Don' t try to disassemble the "builder" version 
of Supermon - it's not a finished machine language 
program since it contains both program and "re­
location" information . Look instead at the com­
pleted version. In a normal Commodore 64, for 
exa mple, the finished Supermon will s tart a t 
hexadecimal address 97ED. In other machines, 
it's usuaUy easiest to find by looking at the BASIC 
top-of-memory pointer (hex 34 and 35 on PET/ 
CBM, hex 37 a nd 38 on VIC and 64). Supermon 
starts at the address indicated . 

Don't forget that, like any other machine 
language program, Supermon contains both in­
structions and data, and you can't meaningfully 
disassemble data. It's especia lly difficult with 
things li ke mnemonics such as LDX w he re the 
three characters are packed into two by tes . For 
example, va lues lC and D8 contain, in packed 
fo rm, the three letters of the mnemonic BRI< - if 
you can figure it ou I. 

Q I don't like the screell colors of Supermon64 . What 
can I do about them? 

A Sorry about thaI. For lecturing purposes, I 
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picked black and white so that students could see

what I was typing and what the computer typed.

It looks OK on my monitor, but several others
have complained.

An easy way to improve visibility is to change

the background color to grey. POKE 53281,12

produces a color combination that many users

like. Try values other than 12 if this doesn't suit
you.

If you want more control, you can go to where

Supermon sets the colors and change the code as

you like. You may find these locations with the

Hunt command. Try searching the relocated

Supermon for the color change to white with:

.H 97ED 9FFF A9 05 20 D2 FF

You should find one occurrence. Change the 05

(ASCII code for "white") to another color, or

perhaps to 01 for no color change.

There are a lot more changes to black. Hunt
for them with:

.H 97ED 9FFF A9 90 20 D2 FF

You'll find a dozen. You may change each 90

("black") to the color of your choice or to no

change. Each color change, by the way, is as

sociated with a particular display function, so if

you want memory displays in green and disas

semblies in black, try various combinations.

To make permanent changes, you'll need to

change the Supermon builder program. In this

case, do your hunts in the BASIC area, e.g.,

.H080011EA ....

Q Command .P doesn't send to the printer. Why?

A This command generates a format suitable for
sending to the printer. You must hook in the

printer with a BASIC command before calling in

Supermon:

OPEN4,4:CMD4:SYS8

(or SYS 4 as your system needs). The same tech

nique can be used to send monitor output to disk.

By the way, CBM BASIC 4.0 won't allow you to

use SYS 4 if you want to hook in a printer or other

output device: you must "Call" the monitor with

SYS 54386 to keep the printer connected.

When you're finished with the printer, type

.X to return to BASIC, and then:

PRINT#4:CLOSE4

Q / want to put Supermon somewhere else, not in the

top of memory where it normally goes. How?

AJust change the top-of-memory pointer (decimal

52 and 53 in the PET, decimal 55 and 56 in the

VIC or 64) to where you want the top-of-Supermon

to go, and run the Supermon builder program.

Then, if it's necessary, put the top-of-memory

pointer back to wherever you want it.
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Q Why don't you print an assembly listing ofSuper-
mon64 so we can see how it works?

A The uncommented listing runs for 16 pages.
With comments and explanations, it would go at
least 30 or 40 pages. That's a lot of space, and it's

not clear that there is sufficient interest in this

rather specialized program to make publication
desirable.

Q When 1 do a . D disassembly, why does the cursor
end up on the last line instead of on the line below?

A So that you can type D, Return, and get a con
tinuation of the disassembly. If you don't want to
continue, give a cursor down before your next

command.

Q Supermon64 doesn't have single step. Right?

A Right. Things get delicate when a user wants to
play with the interrupt facility. It seemed to me
that the system would be cleaner without the .1

command used in previous versions of Supermon.

VIC-20 „, CBM 64

EXPflNDER BDRRD5
PTI offers the finest selection

of expander boards available

for the VIC-20 and CBM 64.

The design features, quality

construction, and competitive

prices make any of them an

lf!?V?'J!!eM'To99lesw"chesarKl exceptional value. New pro
ducts are being added monthly,

so write for complete catalog.
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and reset switch fuse
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reset switch. reset switch

P/N V24 *69.95 P/N V23 S59.95

PRECISION TECHNOLOGY. INC.

COMPUTER PRODUCTS DIVISION

P.O.BOX 15454 "

SALT LAKE CITV. UTAH 841 IS

(801) 467-6166

See your dealer, or place

your order direct
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picked black and whjte so that students could see 
what I was typing and what the computer typed. 
It looks OK on my monitor, but several others 
have complained. 

An easy way to improve visibility is to change 
the background color to grey. POKE 53281,12 
produces a color combination that many use rs 
like. Try values other than 12 if this doesn' t suit 
you . 

If you want more contro" you ca n go to where 
Supermon sets the colors and change the code as 
you like . You may find these loca tions with the 
Hunt command. Try sea rching the relocated 
Supermon for the color change to white with: 

. H 97EO 9FFF A9 05 20 02 FF 

You should find one occurrence. Change the 05 
(ASCII code for " white") to another color, or 
perhaps to 01 for no co lor change. 

There are a lot more changes to black. Hunt 
for them with: 

. H 97EO 9FFF A9 90 2002 FF 

You' ll find a dozen. You may change each 90 
("black") to the color of your choice or to no 
change. Each co lor change, by the way, is as­
sociated with a particu lar display function, so if 
you want memory di splays in green and disas­
semblies in black, try various combinations. 

To make permanent changes, you' ll need to 
change the Supermon bui lder program . In this 
case, do your hunts in the BASIC a rea, e.g., 

.H 0800 IlEA .... 

Q Commnlld .P doesn 'l selld 10 Ihe prillter. Why ? 

A This command generates a format suitable for 
sending to the printer. You mus t hook in the 
printer with a BASIC command before ca lling in 
Supermon: 

OPEN 4,4:CMO 4:SYS 8 

(or SYS 4 as yo ur system needs). The same tech­
nique can be used to send monitor output to disk. 
By the way, CBM BASIC 4.0 won't allow you to 
use SYS 4 if you want to hook in a printer or other 
output device: you mus t "Call" the monitor w ith 
SYS 54386 to keep the printer connected. 

When yo u' re fini shed with the printer, type 
.X to return to BASIC, and then: 

PRINT#4:ClOSE 4 

Q I walll 10 pili SlIpenlloll somewhere else, 1101 ill Ihe 
lop of memory where illlonllally goes. How? 

Ajust change the top-of-memory pointer (decimal 
52 and 53 in the PET, decimal 55 and 56 in the 
VIC or 64) to where you want the top-of-Supermon 
to go, and run the Supermon builder program . 
Then, if it's necessary, put the top-of-memory 
pointer back to wherever you want it. 
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Q Why don 'l YOIl prill I all assembly lislillg of Super­
mon64 so we can see how it works? 

A The uncommented listing runs for 16 pages. 
With comments and explanations, it wou ld go at 
leas t 30 or 40 pages. That' s a lot of space, and it's 
not clear that there is suffi cient interest in this 
rather specialized program to make publica tion 
desirable . 

Q Whelll do a .0 disassembly, why does Ihe CIlrsor 
elld up all Ihe lasllille ills lead of all Ihe lille below? 

A So that you can type D, Return , and ge t a con­
tinuation of the disassembly. If you don't want to 
continue, give a cu rsor down before your nex t 
command . 

Q Supermoll64 doesll' l have sillgle slep. Righi ? 

A Right. Things ge t delicate when a user wants to 
play with the inte rrupt facility. It seemed to me 
that the system wou ld be clea ner without the .1 
command used in previous versions of Supermon . 
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so write for complete catalog. 
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BUSICALC/BUSICALC II

BGSICALC A Honey of an Electronic Spreadsheet
Why electronic spreadsheet programs?

Electronic spreadsheet programs allow the user to create a gridsheet,

spreadsheet, worksheet, or any other table of information, using the

memory of the computer as pencil and paper. The computer display or

terminal acts as a window through which the user views the information

as it is entered. Textual information (such as headings), numerical values,

and formulas can easily be entered into the spreadsheet. a ♦

For Commodore 64

For Commodore VIC 20 /~ O
For Commodore PET/CBM 40 columns*^
For Commodore CBM 80 column/SuperPet

BGSICALC Your Computer Drone for Repetitive Calculations
The outstanding advantage of using a computer is that it acts not only

as a pencil and paper but as a perfect eraser and an automatic calculator.

The user can quickly and easily make any number of alterations to the

data within the table. The BUSICALC will evaluate any formula using the

data that has been entered. Further, it retains the formulas and displays

the resulting value. With BUSICALC controlling the entry of data, provid

ing a comprehensive memory, and performing arithmetic, the preparation

of a spreadsheet is faster and more accurate than if it were prepared

by hand.

BGSICALC With the Sting Removed from the Prices

BUSICALC 20 only $49.00 for the VIC 20
BUSICALC 64 only $69.00 for the CBM 64

BUSICALC 40 only $79.00 for the original 40 column PET/CBM

BUSICALC 80 only $89.00 for the original 80 column CBMs and SuperPets

BUSICALC AVAILABLE NOW FROM YOUR LOCAL DEALER

G NX (800) 227-9998
FOR THE NAME OF YOUR 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, Canning Road, Harrow Wealdstone, Middlesex. England HA3 7SJ, Tel. 01 S61 1166
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An Interesting

Fragment OfCode
Chris Crawford

This fascinating byte-folding idea has several potential

uses for machine language programmers. If you find it

obscure, however, try out the applications note on an

Atari to see one of the effects it makes possible.

Three years ago, a programmer showed me a

fragment of code and challenged me to figure out

what it did. After a great deal of head-scratching

and paper-scribbling, I had to admit that I couldn't

figure out what it did. The confusing code was:

LDA FIRST

EOR SECOND

AND SELECT

EOR SECOND

STA RESULT

This is a very tricky and obscure piece of code.

Loosely speaking, it takes the two bytes FIRST

and SECOND and folds parts of them together

into a single byte, RESULT. More precisely, it

takes the individual bits from the two bytes and

puts them together into a new byte. The bits in

SELECT control this process. In general, bit DX of

RESULT will be equal to bit DX of FIRST if bit DX

of SELECT is equal to 1; if bit DX of SELECT is

equal to 0, then bit DX of RESULT will be equal to

bit DX of SECOND. For example, if SELECT is 0,

RESULT will be the same as SECOND; if SELECT

is $FF, RESULT will be the same as FIRST. If

SELECT is $F0, then the high nybble (highest

four bits) of RESULT will be the high nybble

of FIRST, and the low nybble of RESULT will be

the low nybble of SECOND. Let's work out an

example:

FIRST: 01010111 ($57)

SECOND: 10101101 (SAD)

SELECT: 11110000 ($F0)

INSTRUCTION

LDA FIRST

EOR SECOND

AND SELECT

EOR SECOND

STA RESULT
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ACCUMULATOR

01010111 ($57)

11111010 ($FA)

11110000 ($F0)

01011101 (S5D)

01011101 ($5D)

The output of this code makes more sense

when the bits are grouped suggestively:

FIRST: 0101 0111 ($57)

SECOND: 1010 1101 (SAD)

SELECT: 1111 0000 ($F0)

RESULT: 0101 1101 ($5D)

The pattern should be obvious. The upper four

bits come from FIRST, the lower four bits come

from SECOND.

Using A Byte Mixmaster

This may all seem rather confusing and pointless

to you. Why would anybody want to mix together

a bunch of bits? What good is a mixmaster for

bytes? As it happens, this code fragment has a

number of uses, and makes some very interesting
graphics effects possible.

The simplest application for this code is for

nondestructive bit-packing. In most assembly

language programs, each byte represents a single

quantity. This makes it easier for us to keep things

straight. For example, consider the idea of giving

orders to an army in a game like Eastern Front

1941. An army can move in only one of four di

rections: up, down, right, and left. It therefore

takes only two bits to represent a single order. If

we store one order in each byte, it will waste six

bits. Now, if we are storing only one order, the

waste of six bits is not significant. But Eastern Front

1941 allows eight orders per unit and up to 160

units. That amounts to 1280 possible orders. At

one byte per order, it would cost 1280 bytes to

store all that information, when only 2560 bits, or

320 bytes, are truly needed. Thus, 960 bytes would

have been wasted in a 16K program. Tsk, tsk, we

can't have that.

The solution is bit-packing. We pack four

independent orders into a single byte. The trick

to bit-packing lies in changing some of the bits

without disturbing the other bits. That's where

our magic code comes in. It can fold a pair of bits

into a byte without disturbing the rest of the byte.

An Interesting 
Fragment Of Code 

Chns Crawford 

Th is fnscillntillg byte-foldillg iden hns severnl potell tinl 
uses fo r IIInchille Inngllnge progmllllllers . If you find it 
obscure, however, try olltthe npplicntiolls Ilote 011 nil 
Atnri to see olle of the effects itlllnkes possible. 

Three yea rs ago, a p rogrammer showed me a 
fragment of code and challenged me to figure out 
w ha t it did . After a grea t deal of head-scratching 
and pa per-scribbling, I had to admi t that I couldn ' t 
figure out wha t it did. The confus ing code was: 

LDA FIRST 
EORS ECOND 
AND SElECT 
EOR SECO ND 
STA RESU LT 

This is a very tricky and obscure piece of code. 
Loosely speaking, it ta kes the two bytes FIRST 
and SECOND and folds pa rts of them toge ther 
into a single byte, RESULT. More precisely, it 
takes the individual bits from the two bytes and 
puts them toge ther into a new by te . The bits in 
SELECT control this process. In genera l, bit DX of 
RESULT w ill be equa l to bit DX of FIRST if bit DX 
of SELECT is equal to 1; if bit DX of SELECT is 
equa l to 0, then bit DX of RESULT will be equal to 
bit DX of SECOND. For exa mple, if SELECT is 0, 
RESULT will be the same as SECOND; if SELECT 
is $FF, RESULT w ill be the same as FIRST. If 
SELECT is $FO, then the high nybble (highest 
fo u r bits) of RESULT will be the high nybble 
of FIRST, and the low nybble of RESULT will be 
the low nybble of SECO D. Let's work ou t an 
exa mple: 
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FIRST: 01010111 (557) 
SECOND: 10101101 (SAD) 
SElECT: 11110000 ($FO) 

INSTRUCTION ACCUMULATOR 

LDA FIRST 01010111 (557) 
EORSECOND 11111010 (SFA) 
AN D SELECT 11110000 (SFO) 
EORSECOND 01011101 (S5O) 
STARESULT 01011101 (S5D) 
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The ou tput of thi s code makes more sense 
w hen the bits are grouped suggestively: 

FIRST: 0101 0111 (S57) 
SECO ND: 1010 1101 (SAD) 
SE LECT: 1111 0000 (SFO) 
RESULT: 0101 1101 (55 0 ) 

The pa ttern should be obvious. The upper four 
bits come fro m FI RST, the lower fo ur bits come 
fro m SECOND. 

Using A Byte Mixmaster 
This may all seem ra ther confusing and pointless 
to yo u. Why would anybody wa n t to mix together 
a bunch of bi ts? What good is a mixmaster fo r 
bytes? As it happens, this code fragmen t has a 
number of uses, and makes some very interesting 
graphics effects possible. 

The simplest application fo r thi s code is for 
nondes tructi ve bit-packing. In most assembly. 
language programs, each by te represents a single 
quantity. This makes it easier fo r us to keep things 
straight. For example, consider the idea of giving 
orders to an army in a game like Enstem Frolll 
1941. An army ca n move in only one of fou r di­
rec tio ns: up, dow n, righ t, and le ft. It therefore 
ta kes only two bits to represent a single order. If 
we s tore one order in each byte, it will waste six 
bits. Now, if we a re s toring only one orde r, the 
waste of six bits is not sig ni ficant. But Enslem Frolll 
194"1 allows eigh t orders per uni t and up to '160 
units. That amounts to 1280 possible orders . At 
one byte per order, it wou ld cost 1280 bytes to 
store all that information, when only 2560 bits, or 
320 by tes, a re truly needed. Thus, 960 bytes wo uld 
have been was ted in a "] 6K program . Tsk, tsk, we 
ca n' t have tha t. 

The solution is bit-packing. We pack four 
independe nt orders into a s ingle byte. The trick 
to bit-packi ng lies in changing some of the bits 
without d isturbing the other bits. That's where 
our magic code comes in. It can fold a pair of bits 
into a byte without dis turbing the rest of the byte. 
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Mapping The Atari

Author: tan Chadwick
(Introduction by Bill Wilkinson)

Price: SI 4.95

On Sale: Now

TABLE OF CONTENTS
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The inner workings of today's advanced personal

computers unfortunately remain a mystery to

many users. From beginners to machine lan

guage programmers, people are hungry for vital

information abour the insides of their machines.

For example, there are tens of thousands of

memory locations...which are safe to use? How

can changing one number in a certain memory

cell dramatically speed up output to the disk

drive? Which memory address reveals what

Operating System is in the computer? How can

changing certain numbers in various memory

locations improve a program's sound and

graphics?

The key to finding one's way around the

inside of a computer is a memory map. But

often this important information is unavailable

from the manufacturer. Or it can be obtained

only in piecemeal fashion from scattered

sources.

Now, for the first time, there is a com

prehensive guidebook available for the Atari

400/800 computers which answers all of these

questions, and hundreds more. Mapping The

Atari, by Ian Chadwick. is a complete reference

guide and memory map for one of the most

popular of personal computers. From memory

location zero to 65.535. Mapping The Atari is

the most exhaustive memory sourcebook ever

offered to Atari users.

Chadwick started by diiigently assembling

all the information he could find. Then he went a

step further by testing this information, to verify

its accuracy. And finally, he added months of his

own research, delving deep into little-known

areas of the Atari's memory to explore every se

cret. The result. Mapping The Atari, is an indis

pensable reference work for Atari programmers.

But Mapping The Atari is more thanjust a comprehensive reference book. It is also a tutorial

for alt inquisitive Atari enthusiasts - notjust advanced programmers. Mapping The Atari explains each memory location in depth for

beginning and intermediate programmers. Some descriptions of important locations fill several pages. And the book is packed with

ready-to-type example programs and routines which show exactly how to put the information to work.

There's more. A special introduction by Bill Wilkinson, an author of Atari BASIC and the Atari Disk Operating System, explains

how to access the Atari's memory in every available programming language. And there are fen appendices, covering such topics as

"VBLANK Processes," "Atari Timing Values," "Color," "Sound And Music," "Player/Missile Graphics Memory Map," "Display Lists,"

and others. And to make the book still more useful, there are two indices - an index. By Label, and an Index By Subject

Best of all. Mapping The Atari is from COMPUTE! Books, associated with COMPUTE! Magazine, the leading consumer

publication of home, educational, and recreational computing. COMPUTE! has led the way for Atari owners since the computers

were first introduced in 1979. In the COMPUTE! tradition. Mapping The Atari is carefully written and edited to be useful to beginners

and experts alike. And it is spiral-bound to lie flat while typing programs.
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Available at computer dealers and bookstores nationwide. To order directiy call TOLL FREE 800-334-0868. In North Carolina

call 919-275-9809. Or send check or money order to COMPUTE! Books. P.O. Box 5406, Greensboro. NC 27403.

Add S2 shipping and handling. Outside the U.S. add 55 for air mail. S2 for surface mail. All orders prepaid. U.S. funds onfy.
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Here's an example: suppose that we have an

order (only two bits) in the accumulator. The order

is right-justified; that is, the two critical bits are in

the lowest order position in the byte. Another

way of saying this is that the accumulator contains

a number between zero and three. Suppose also

that the X register contains the order sequence

number; that is, it tells whether this is the first

order in the final byte, the second, the third, or

the fourth. Thus, the X register contains a number

between one and four. Finally, suppose that the

bit-packed byte is labelled ORDER. The code to

do the trick is:

MASK

LOOP

POLDIN

DB

LDY

DEX

BEQ

ASL

ASL

INY

BNE

EOR

AND

EOR

STA

3,$C,S30,SC0

#0

FOLDIN

A

A

LOOP

ORDER

MASK,Y

ORDER

ORDER

Safe Graphics Animation

You may still wonder what makes this code so

useful. After all, seldom do you need to work so

hard to save bytes. There are still more uses of

this code fragment. One of the most common

uses of this code is for graphics. Suppose you

have a bit-mapped display and desire to move a

number of objects around the screen without dis

turbing the background. If you had player/missile

graphics, you would simply use them directly.

However, let us say that for some reason you

cannot use player/missile graphics. Perhaps you

are stuck with a primitive machine lacking such a

facility. Perhaps you need to move so many objects

that player/missile graphics are insufficient. In

such a case, our magic code fragment is just the

ticket for your problem. With it you can go into a

bit map and modify only the bits you need to

change without disturbing the other bits of the

map. This is essential it' you are to move objects

around on the screen without disturbing the

background.

The basic idea behind this code can be ex

tended to entire chunks of a bit map. Instead of

merely mixing together the bits in single bytes,

we can mix together the bits in two different bit

maps. Thus, if we have two source bit maps,

suggestively labeled FIRST and SECOND, we can

write a loop that will perform this fragment of

code on every single pair of bytes in the two source

bit maps to produce a final bit map that reflects

both source maps. The degree to which one or

the other source map appears in our final map

depends on the value of SELECT. If SELECT is

equal to zero, then only the second map will ap-
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pear. If SELECT is $FF, then only the first map

will appear. If SELECT is some other value, then

we will see portions of both bit maps mixed to

gether. If we use a random number for SELECT

each time we process a byte, we will get a random

mix of the two maps. If we then repeat the process

of mixing the two many times in one second, the

viewer will see a rather intriguing flickering dis

play of the two bit maps enfolded together.

We can extend the idea even further. If we

now use a random number generating routine

that allows us to specify the average number of

bits that will be set in the random number used

for SELECT, we can then control the degree to

which we see either the first or the second bit

map. For example, if we use random numbers

with an average of six bits set, we shall see mostly

the first bit map with only a faint image of the

second superimposed. If we then create a routine

that starts off using an average of zero bits set

and then increases the average number of bits set

in sequence until finally all eight bits are set, we

will see on the screen a dissolve from the second

image to the first.

This technique can be extended further by

chaining together enfolding fragments in se

quence. Thus, if we enfold FIRST with SECOND

to get RESULT, we can then enfold RESULT with

THIRD to get a new result. This allows us to mix

three images together, an impressive trick that

has little utility. It is of some value in improving

the overall visual impact of the dissolve algorithm.

If the third image is a random bit map, the transi

tion during the dissolve will look a little less

mechanical. Unfortunately, it will run more

slowly.

There is a more important conclusion we can

draw from this little adventure with five lines of

assembly code. The moral of the story is that

imagination is often more important in program

ming than technical prowess. I understood this

code fragment at the technical level for a long

time, but I did not realize its potential until re

cently. I wonder how many more programming

jewels like this one are out there, waiting to be

uncovered by imagination, wit, or, as in my own

case, dumb luck?

Fragment For Atari 400/800

100 REM

110 REM

120 DIM SDLIST(S)

130 OPEN #1,4,0,"K:"

140 P=PEEK<106)

150 FOR 1=0 TO 2

160 POKE 106,P-I*8

170 GRAPHICS 4+16

180 SDLIST <I*2)=PEEK<560):SDLIST(I«:

+ 1 > = PEEK (561 >

190 NEXT I: POKE 106,P:GOSL'B 3 90:REM

READ IN ML ROUTINE

200 CURR=0:X=0:Y=0:COLOUR=1

Here's an example: suppose tha t we ha ve an 
order (only two bits) in the accumulator. The order 
is right-justified; that is, the two critica l bits are in 
the lowest order pos ition in the by te . Another 
wa y of saying this is tha t the accum ulator contains 
a number between zero and three. Suppose also 
that the X regis ter conta ins the o rder sequence 
number; that is, it tells w hethe r thi s is the first 
order in the final byte, the second , the third , or 
the fourth . Thus, the X regis ter contains a number 
between one and four . Finally, suppose that the 
bit-packed byte is labelled ORDER. The code to 
do the trick is: 
MASK DB 3,SC.S30,SCO 

LDY # 0 
LOOP D EX 

BEQ FOLDIN 
ASL A 
ASL A 
l NY 
BNE LOOP 

FOLD lN EOR ORDER 
AND MASK,Y 
EOR ORDER 
STA ORDER 

Safe Graphics Animation 
You may still wonder w ha t makes thi s code so 
useful. After all , seldom do you need to work so 
ha rd to save bytes . There a re still more uses of 
this code fragment. One of the mos t common 
uses of this code is for g rap hics. Suppose yo u 
have a bit-mapped disp lay and desire to move a 
number of objects aro und the screen without di s­
turbing the background . If you had player/missile 
graphics, you would simply use them di rec tly. 
However, le t us say that for some reason yo u 
cannot use playerhn issil e graphics. Perhaps you 
a re s tuck w ith a primitive machi ne lacking such a 
facility . Perhaps you need to move so many objects 
that playe r/missile graphics are insufficien t. In 
such a case, our magic code frag ment is jus t the 
ticket fo r your problem. With it you ca n go in to a 
bit map and modify on ly the bits you need to 
change without disturbing the o the r bits of the 
map. This is essen tial if you are to move objects 
a round on the screen w ithout di sturbing the 
background . 

The basic idea behind this code can be ex­
tended to entire chunks o f a bit map. Ins tead of 
merely mixing toge the r the bits in single bytes , 
we ca n mix together the bits in two different bit­
maps. Thus, if we have two source bit maps, 
suggestive ly labeled FIRST and SECOND, we can 
write a loop that will perfo rm thi s fragment of 
code on every single pair of bytes in the two source 
bit maps to produce a fina l bit map that reflects 
both source maps. The degree to w hich one or 
the other source map appea rs in our fi nal map 
depends on the val ue of SELECT. If SELECT is 
equal to zero, then o nly the second map will ap-
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pear. If SELECT is $FF, then only the first map 
will appea r. If SELECT is some other va lue, then 
we will see portions of both bi t maps mixed to­
ge the r. If we use a random number for SELECT 
each time we process a byte, we wi ll ge t a random 
mix of the two maps. If we then repeat the process 
o f mixing the two many times in one second , the 
viewer wi ll see a rathe r intriguing flicke ring di s­
play of the two bit maps enfolded together. 

We ca n ex tend the idea even further. If we 
now use a random number generating routine 
that allows us to speci fy the average num ber of 
bits that will be set in the random number used 
for SELECT, we ca n then control the degree to 
which we see either the first or the second bit 
map . For exa mple, if we use random num bers 
with an average of six bits se t, we sha ll see mostly 
the first bit map with o nly a faint image of the 
second superimposed . If we then crea te a routine 
tha t s tarts off using an average of zero bits se t 
and then increases the ave rage number of bits se t 
in sequence until finally a ll eight bits are set, we 
will see on the screen a dissolve from the second 
image to the first. 

This technique ca n be extended fu rthe r by 
cha ining toge ther enfolding fragments in se­
quence. Thus, if we enfold FIRST wi th SECOND 
to ge t RESU LT, we ca n the n enfold RESULT with 
THIRD to ge t a new result. This allows us to mix 
three images together, an impressive trick that 
has lit tle utility. It is of some va lue in improving 
the overa ll visual impact of the dissolve a lgorithm . 
If the third image is a random bit map, the tra nsi­
tion during the dissolve will look a little less 
mechanica l. Unfo rtunately, it will run more 
slowly. 

There is a more important conclusion we ca n 
draw fro m this little adventure with fi ve li nes o f 
assembly code. The moral of the s tory is that 
imagination is often more ilnportant in program­
ming than technica l prowess. I unde rstood thi s 
code fragment at the technica l level for a long 
time, but I did not rea li ze its potentia l until re­
cently. I wonder how many more p rogra mming 
jewels like this one are out there, wa iting to be 
uncovered by imagination, wit. or, as in my own 
case, dumb luck? 

Fragment For Atari 400/800 
1 00 RE M 1~'#II::al.iill ·.3:Ii:ul •• JII.I .!!l 
1 10 REM 
1 20 DIM S DL I ST(S) 
1 30 OPE N #1.4 ,O, " 1< :" 
140 P =PE EK(106) 
1 50 FOR 1 =0 TO 2 
160 POKE 106,p-I ta 
1 70 GRAPHICS 4 +16 
180S0LIS T ( I* 2}= PEE K( S60) : S DLI ST( I* 2 

+\)=PEEK(Sb l ) 
1 90 NEXT I : POKE 1 06~P : GOS~B 390 : RE M 

READ IN ML ROU TIN E 
200 CURR=0:X=0 : Y=0 :COLOUR = 1 



PROGRAM NAME

ADVANCED HUSIC SVSTtM

ADVnmjKt CM A BOAT

U

ALI BJkBA S THE 40 THIEVES

ALIEN AHBUSH

ALIEH GARDEN-FOH

ALIEN SWARM

ANDROMEDA (NEW IMPROVED)

ARMOR ASSAULT

ASTEROIDS- KM

ATARI ASSEMBLES EDITOR

THE ATARI ASSEMBLER-BOOK

ATARI BASIC

ATAKI BASIC RET MANUAL

ATARI BASIC-BOOK

ATARI BASKETBALL-RtM

ATABI BOOKXEEPER 149

ATARI BOOKKEEPER KIT J49

ATARI GAMES h REC.-BOOK

ATARI HOME -::■.. MAHACEH

ATABI HOME HAHAGEH UT

ATARI MACRO ASSEM/TEXT ED

ATABI MICROSOFT BASIC

ATARI MUSIC COMPOSER-ROM

ATARI PILOT HOME PKG-ROK

ATARI PILOT FOR BEGIN-BOOK 14

ATARI PROGRAMMER KIT

ATARI SOUND i. GRAPHICS-BOO* I

ATARI SPEED READING

ATARI TECH USER NOTES

ATARI TELELINX-ROM

ATARI TOUCH TYPING

ATARI WORLD

ATARI WRITER

ATTACK AT BP-CYG-4

BANDITS

BASEBAU, I IS HOME)

BASIC COMPILER (DATASOFTI

BATTLE POB HORXANDY

BATTI-E Or SHILOH

BATTLE TREK

BISHOP'S SO/JARE

THE BLADE OF BLACKPOOL

BOOK OF ATARI SOPTVARE'83

BUG OFF!

CASTLE UOLFENSTEIN

CANYON CLIMBER

CATACOMBS Of BARUTH

CAVE-IN-ROM

CAVERNS OF MARS

CENTIPEDE-ROM

CHECKERS

CHESS

CHICKEN

CHOPLIFTER

CLAIM JUMPER

CLOWNS b BALLOONS

COLOR PfHW

COMMUNICATOR IIT

COMPU-READ

COMPU-MATH/FRACTION

COKPU-MATH/DEC I MALS

CONVERSATIONAL FRENCH

CONVERSATIONAL GERMAN

CONVERSATIONAL ITALIAN

CONVERSATIONAL SPANISH

THE COSMIC BALANCE

CROSSFIRE

CROSSriRE-HOH

CRUSH CRUMBLE fc CHOMP

CrTRDH MASTfRS

HETAIL BALE

PRICE PRICK

95

95

9b

9i

95

95

95

95

.95

.95

.95

.95

.95

.95

.95

.95

.95

.95

.95

.95

.95

.95

.95

.95

.95

.95

• 95

.95

.95

.95

.95

.95

.95

.95

.95

.95

.95

.95

.95

.95

.95

95

95

95

95

95

95

95

95

^4 .^S

21.95

27.«

24.41

21 ,95

27,95

26. *9

42.*%

9.95

42.95

7.95

B.95

24. 4S

106.9S

179.95

11.95

J5.95

57.95

64.49

64.49

29.95

56.95

11.95

49. 95

8.95

54.95

21.95

21.95

17.95

41.95

56.95

22.95

24.95

24.95

6U.95

37.95

27.95

11.35

21.95

27.95

14.95

21.95

21.95

21.95

21.9S

17.95

2B.95

11.95

14.49

49.15

24 4S

24.9

24.4

21.9

27.9

209.9

21.9

Jt.t

27.9

27.95

21.94

29.95 21.91!

DATA PERFECT

□ATALIN1

DATASM hi 2.0

94.1^ 74.■;

DEADLINE 49.95 34.49

DEADLY tHICK-ROM J4.9S 26.49

DEFENDER 44.9S J1.9S

DELUXE INVADER-ROM 19.95 27.95

DIG DUG 44.95 JI.9S
DISK DETECTIVE 29.95 21.95

DISK MANAGEH 29.95 21.95

DISK WORKSHOP 14.95 24.49

DISKETTE INVENTORY SYSTEM 14.95 17.49

DISXXY 49.95 14.49

DISKSCAN 40.DO 28.00

DODGE RACER 34.95 24.49

DRELBS 34.95 24.49

EASTERN FRONT (19411 29.95 21.95

EDIT 6502-ROM 199.95 144.95

EMBARGO-ROM 44.95 31.95

ET HC«E PHONE 49.95 35.95

FACEKAXER 34.95 24.49

FAMILY FINANCE 49.95 37.95

FANTASTIC VO»AGE-ROM 34.95 26.49

FAST EDDY-ROM 34.95 26.49

FILEFAX 129.00 89.95

FILE MANAGER • 99.95 68.95

PILE-IT 2 SYSTEM 49.95 J4.49

FINANCIAL UIZARD 59.95 39.95

FLAME LORDS 34.95 24.95

FLASH GORDOH-RCH 34.95 26.95

FLIP OUT 29.95 21.95

FIREBIRD-ROM 39.95 27.95

FORMULA 1 RACING 29.95 21.95

FORT AVOCJlLYPSE 34.95 24.49

FROGGER 34.95 21.49

GALACTIC CHASE 29.»S 11.9S

GALACTIC GLADIATOR 39.95 17.95

GALAHAD & THE HOLY GRAIL 29.95 21.95

GALAXIAN 44.95 11.95

GENETIC DRIFT 29.97 J1.97

GHOST ENCOUNTERS 19.95 II.9S

GLOBI MASTER 29.99 31.95

GOLD MINE-ROM 19.95 37.95

GOLF CHALLENGE 24.95 17.49

CORF 19.95 27.95

OORT-ROM 44.95 2S.49

.RAPHIC GENERATOR 24.95 17.49

RAPHIC MASTER 39.95 27.95

RAPHICS COMPOSER 39.95 27.95

RAFH WORKSHOP 39.95 27.95

HOME ACCOUNTANT 74.95 54.95

NTRUDEH 34.95 24.49

NVASION ORION 24.95 17.95

HVITATION TO PROGRAM 3 29.95 11.95

T IS BALLOON 14.95 24.49

AWBRtAWR 39.95 11.95

ERRY WHITE'S HUSIC LESSON 29.95 11.95

OURNEY TO THE PLANETS 29.95 21.95

UGGLER 39.95 21.95

UGGLES HOUSE 39.95 31.95

UGGLES RAINBOW 39.95 21.95

-DOE 89.95 64.49

ID CRIO 29.95 21.95

IDS AND THE ATARI-BOOK 19.95 13.95

INDERCOMP 29.95 21.95

-RAZY SHOOTOUT-ROM 49.95 J4.49

-RAZY CRITTEHS-ROM 49.95 14.49

-STAR PATRQL-ROK 49.95 14.49

-RAZY AHTIKS-HO" 49.95 14.49

KAYOS 34.95 24.49

[ING ARTHUR'S HEIR 29.95 21.95

LABYRINTH 29.?

LETTER PERTECT (40/BO) 149.S

LETTER PERTECT-ROM 40) 199/

LITTER PERFECT UTILITY 29.*

LISP IKTERPETEH 124.1

LOST COLONY 29.=

MASTER TYPE

MAURAUOER

MAK/Oi |WITH OS/AM

MICROPAINTER

MINER 2041'ER-HOM

MISSILE COHMAN0-KOM

MONSTER MAZE-ROM

MOON BASE 10

MOOH SHUTTLE

MOUSHATTACK

HUSIC BOX

HY FIRST ALPHABET

NAUTILUS

NEIAR-ROM

NUMBER CRUNCH-ROM

ODIN

OS-A* i. BASIC A*

PAC MAN-ROM

PACIFIC COAST HIGHWAY

PAGE 6

PATHFIHDER

PICKNICX PARANOIA

PIG PEN

PINBALL

FLATTER HAN I A-ROM

P.M. ANIMATOR

POKER-S.A.M.

POOL 1 .5

POOL 400-ROM

PREPARING FOR THE SAT

PREPPIE

PRESCHOOL ig BUILDER

PRESCHOOL IQ BUILDER 2

PRISM

PROBE I

PROGRAMMER'S WORKSHOP

PROTECTOR II

01X

REPTILIAN

RASTER BLASTER

RHYMES I RIDDLES

RICOCHET

SAGA 11-112 (COST EACH)

SAMMY THE SEA SERPENT

SCRAM

SEA DRAGON

SEA FOX

SENTINEL 1

SERPENTINE

747 LANDING SIMULATOR

SHADOW WORLD

SHAMUS

14. ^'j

BU.OO

14.95

49.95

14.95

39.95

29.95

39.95

34.95

29.95

34.95

14.95

34.95

39.95

49.95

HO. 00

44.95

29.95

34.95

34.95

34.95

29.95

29.95

39.95

14.95

24.49

14.95

3.9.95

139.95

29.95

21.95

23.95

24.95

14.95

14.95

34.95

44.95

34.95

29.95

29.95

19.95

39.95

23.95

24.95

34.95

29.95

27.95

14.4V

54.15

24. At

14.49

2b.49

J7.95

SI .95

37.95

24.49

21.95

24.95

24.49

34.95

27.95

34.49

54.95

11.95

21.95

24.49

24.49

24.49

21.95

21 .95

27.95

24.49

17.95

24.49

27.95

99.95

21.95

17.95

17.95

17.95

24.49

24.49

24.49

11.95

34.49

21.95

31.95

14.95

37.95

1G.95

17.95

24.49

21.95

TELEATARI 3».95 27.95

TELECOM 69.95 49.95

TELETALK 49.95 36.95

TEMPLE OF APSHA1 19.95 27.95

TEXT WIZARD I 99.95 68.95

THE ADVENTURES OF OSUALD 23.95 17.95

THE GUARDIAN OF CORN 34.95 24.95

THE NEXT STEP 39.95 27.95

3-0 SUPERGRAPKICS 19.95 27.95

THRESHOLD 19.95 27.95

TIGERS IN THE ENOW 39.95 27.95

TIME WISE 29.95 21.95

TRACK ATTACK 2.9.95 21.95

TRIVIA TREK 29.95 21.95

TYPE ATTACK 39.95 27.95

TUMBLE BUGS 29.95 21.95

TURMOIL-ROM 34.95 26.95

TUTTI FRUTTI 24.95 17.95

TWERPS 34.95 24.49

ULYSESS t GOLDEH FLEECE 19.95 27.95

UPPER REACHES OF APSHAI 99.95 13.95

VC IS.00 17.49

VIS1CALC 350.00 179.95

WALL WAR 29.95 21.95

WARLOCK'S REVENGE 14.95 24.49

WAY OUT 39.95 27.95

WIZARD I PRINCESS 12.95 22.95

WIZARD OF WOR 19.95 27.95

WORDRACE 34.95 17.49

WORM WAR I-ROM 14.95 26.49

VOUP ATARI COMPUTER-BOOK 16.95 12.95

ZAXXON 39.95 37.95

ZORX 1 39.95 27.95

ZORK II 19.95 27.95

ZORK III 39.95 27.95

HARDWARE

AMDEX COLOR I II" MON.

ATARI HOME COMPUTERS

ATARI NUMERIC KEYPAD

4 10 RECORDER

S10 DISK DRIVE

850 INTERFACE MODULE

C. ITOH PROWRITER I

C. ITOH PROWRITER II

34.95 24.95

12.95 16.95

14.95 24.49

34.95 24.49

ELEPHANT SS/SD DISK

IN HOME 4 DO KEYBOARD

1NTEC 12K RAM

INTEC 4BK RAM

339.95

tCALL

94.95

73.95

424.95

169.95

394.95

649.95

1325.00

10/IB.95

94.95

,95

SHOOTING ARCADE

SLIME

SNAKE BYTE

SNAPPER

SNEAKERS

SNOOPER TROOPS I

SNOOPER TROOPS »

19.95

14.95

39.95

32.95

29.95

J1.95

24.49

31.95

22.95

21.95

MOSAIC 64K FLAM SELECT

AXLON 138X RAH01SI

HAYES EKARTnODEM 300 BD

HAYES SMARTMODEM 1200 BD

t-BYTE STICU STAND

LE STICK

11

44.95 11.95

SPACE EGGS

SPACE INVADERS-ROM

SPACE SHUTTLE

SPEED READ PLUS

SPEEDWAY BLAST

SPELL WIZARD

STAR BLAZER

31.95

109.95

144.95

21.95

89.95

21.95

STAR RAIDERS-ROM

STAR MAHRIOR

STORY MACHINE

STRATOS

SURVIVAL ADVENTURF.

SURVIVER

HAD-NETTER

MASH-ROM

14.95

29.95

59.95

29.95

79.95

31 .95

39.95

44.95

J9.95

14.95

14.95

34.95

34.95

39.95

49.95

59.95

16.(9

21.95
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27.95

31.95
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).95
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>.95

(.95

(.95

t.95

>.95

939.95

79.95

159.95

10/25.00

219.95

31.95

24.95

29.95

49.95

6.95
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POKE 561 300

310

CURR=1-CUR 320

310

GET #1.A:C

210 POKE 560,SDLIST(CURR*2)

,SDLIST(CURR*2+1)

220 DL = P£EK<560)-t-256*PEEK(56

E 8a,PEEK(DL):POKE 89,PEEK(DL+1)

230 IF PEEK (53279)=5 THEN

R:GOTO 210

240 IF PEEK (53279) =3 THEN

250 IF PEEK(764)<255 THEN

OLOUR=A-4B*(A>48)

260 S=STICK(0>:LOCATE X,Y,Z:COLOR 1+

(Z=1):PLOT X,Y:COLOR COLOUR:PLOT

X, Y

270 NX=X+ <S>4 AND S<8)*(X<79)-(S>8 A

ND S<12)t(X>0>

280 NY=Y+(S=5 OR S=13 OR S=9)*(Y<23)

-(S=6 OR S=10 OR S=14)*(Y>0)

290 IF STRIG(0) THEN COLOR Z:PLOT X,Y

Atari Applications

Note

The program above illustrates the binary

manipulation discussed in Chris Crawford's

article. It lets you draw pictures on one of

two screens with a joystick. Press FIRE to lay

down points. To switch between the two

screens, press SELECT (hold down SELECT

for an interesting effect). You can change

colors by pressing "0" (to erase) or "1" (to

draw). For the purposes of the illustration,

you are limited to one color and only half the

normal height of GRAPHICS 4.

A Fascinating OPTION

The page flipping and joystick doodling are

only a means to an end. The interesting effect

happens when you press OPTION. A

machine language routine in page six com

bines screens one and two in various ways,

displaying them on a third page which you

can see.

This is not page flipping. The data

(points, pixels) on one screen are combined

with the data on the other by "enfolding"

pairs of bytes as described by Crawford. You

can pass the SELECT byte to the machine

language routine. Our demonstration uses

the numbers 0-255 as SELECT to roughly

transform the second screen into the first.

You could change the FOR/NEXT loop

to "255 to 0 STEP-1" to reverse the process.

Try changing the last parameter in the USR

statement for different effects. You can use

random numbers, for example. Trying

different numbers may help you to better

understand the powerful potential of

Crawford's bit enfolding technique.

330

340

350

360

370

380

390

400

410

420

430

440

450

460

X=NX:Y=NY:GOTO 230

FIRST=SDLIST<0>+SDLIST£1)*256:FI

RST=PEEK(FIRST+4)+256*PEEK(FIRST

+ 5)

SECOND =SDLIST(2)+SDLIST (3) *256:S

EC0ND=PEEK(SEC0ND+4)+256*PEEK(SE
COND+5)

RESULT=SDLIST(4)+SDLIST(5)*256:R

ESULT=PEEK(RESULT+4)+256*PEEK£RE

SULT+5)

POKE 560,SDLIST(4):POKE 561,SDLI

ST (5)

FOR 1=0 TO 255

A=USR(1536,FIRST.SECOND,RESULT,I

A:POKE 1536+1

NEXT I

GET #1,A:GOTO 210

FOR 1=0 TO 40:READ

, A:NEXT I :RETURN

DATA 104,104,133,204.104,133

DATA 203,104.133,206,104,133

DATA 205.104,133,208,104,133

DATA 207,104,104;,133,209,160

DATA 0,177,203,8 1,205,37

DATA 209,81,205,145,207,200

DATA 192, 240, 208, 241, 96

COMPUTE!

The Resource.

ENHANCE YOUR ATARI* 810

HAPPY 810 ENHANCEMENT

Speed up program development, loading, execution, and copying time by reading

disks up to 3 times faster. Complete compatibility with existing software, with

faster disk initialization, and reduced wear on the disk drive mechanism. No

soldering or trace cutting required, complete installation instructions included,

or contact your dealer. Diagnostic program included.

SOFTWARE ENHANCEMENTS (requite 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 scale 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 with

many self booting programs using the HAPPY COMPACTOR file structure.

Programs are then executed from the self booting HAPPY COMPACTOR

menu, and mav 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

to the added convenience.

HAPPY CUSTOMIZER PROGRAM

User friendly program to generate source disks with custom track format.

Format is specified on 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 S 49 95

HAPPY CUSTOMIZER PROGRAM $ 99.95

CAll OR WRITE FOB DBDEHING INfORMATION So",, fig COO 01

HAPPY COMPUTING

P.O. Box 32331

San Jose, CA 95152

(408)251-6603
■ATARI BIO s ■ ndnurt nl atari Ik.
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210 POKE 560, S OLIST (C URR* 2) :POKE 561 
,S OLIST (CURR * 2+ 1 ) 

220 OL = PEE K(560)+2 5 6 * PEEK(56 1 )+4 : POK 
E 8 8 , PEEK(DL) :PO KE 89,PEE K (OL+1 ) 

230 IF PEEK(53279)= 5 THEN CURR =1-CUR 
R:GOTO 2 10 

240 IF PEEK(53279)=3 THEN 3 1 0 
250 IF PEEK(764) ( 255 THEN GET ~1,A:C 

OLOUR = A- 48*(A ) 48 ) 
26121 S=STICK(e ) : LOCA TE X, Y,Z : CO LOR 1+ 

(Z =I ):P LOT X,Y :COLOR CO LOUR:PLOT 
X,Y 

27 0 NX=X+(S ) 4 AND S ( 8)* <X ( 79)-( S >8 A 
NO S ( 1 2) * <X >0) 

280 NY=Y +( S=5 OR 5=13 OR S=9) * ( Y( 23) 
- (5=6 OR 5= 10 OR 5=14 )*( Y >0) 

290 IF STRIG(0 ) THEN COLOR Z:PLOT X,Y 

Atari Applications 
Note 

The program above illustrates the binary 
manipulation discussed in Chris Crawford's 
article. It lets you draw pictures on one of 
two screens with a joystick. Press FIRE to lay 
down points . To switch between the two 
screens, press SELECT (hold down SELECT 
for an interesting effect). You can change 
colors by pressing "0" (to erase) or "1" (to 
draw). For the purposes of the illustration, 
you are linl ited to one color and only half the 
normal height of GRAPHICS 4. 

A Fascinating OPTION 
The page flipping and joys tick doodling are 
only a means to an end . The interesting effect 
happens when you press OPTION. A 
machine language routine in page six com­
bines screens one and two in va rious ways, 
displaying them on a third page which you 
can see. 

This is not page flipping. The data 
(points, pixels) on one screen are combined 
with the data on the other by "enfolding" 
pairs of bytes as described by Crawford. You 
can pass the SELECT byte to the machine 
language routine . Our demonstration uses 
the numbers 0-255 as SELECT to roughly 
transform the second screen into the first. 

You could change the FOR/NEXT loop 
to "255 to 0 STEP-I" to reverse the process. 
Try changing the last parameter in the USR 
statement for different effects. You can use 
random numbers, for example. Trying 
different numbers may help you to better 
understand the powerful potential of 
Crawford's bit enfolding technique. 
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3121121 X=NX : Y=NY : GOTO 230 
3 10 FIRST =SD L1ST (0)+ SDLIST( 1) * 2 56:FI 

RST=PEE K(F I R5T+ 4 ) +2S6*PEE K( FIRST 
+5 ) 

32121 SECOND=SDLIST(2)+SDLIST (3) *256 :S 
ECOND=PEEK(SECOND+4)+256*PEEK(SE 
CO ND +5) 

330 RESULT=SDLI ST( 4)+SDLIST ( S ) * 2 56 : R 
ESULT=PEE K <RESULT+4)+256*PEEK( RE 
SULT+5) 

3 4 0 PO KE 56e ,SD LIST(4):PO KE 561, SDLI 
ST(S) 

350 FOR 1=121 TO 255 
360 A=USR(1536,FIRS T,SECOND,RE S ULT,I 

) 

37121 NEXT I 
3 80 GET #1 , A:GOTO 21121 
3 90 FOR 1=0 TO 4 0 :REA D A: ·PO KE 1536+1 

,A ,NE XT I,RE TUR N 
4 1210 DATA 104 , 11214, 133,20 4 ,11214,133 
41121 DATA 21213, 104, 1 33,2121 6 , 11214,1 33 
4 2121 DATA 21215, 11214,1 33,21218,1 04,133 
4 30 DATA 21217,1'214,1'214,133,21219,16121 
44 '21 DATA 121, 177,2'213, 81,21215 ,37 
450 DATA 21219 , 81,205,145,21217 ,21210 
460 DATA 192,240,21218,241,96 

COMPUTE! 
The Resource. 

ENHANCE YOUR ATARr 810 
HAPPY 810 ENHANCEMENT 

Speed up program development, loading. execution, and copying l ime by reading 
disks up to 3 times faster . Complete compatibility with existing sol tware, with 
faster disk. initializ3tion, and reduced ~ar on the disk drive mechanism. No 
soldering or trace cutting required, complete installation instructions included, 
or contact you r dealer. Diagnostic program included . 

SO FTWAR E ENH ANC EMENTS (require HAPPY 810 ENHAN CEME NT) 

HAPPY BACKUP PROGRAM 

Guaranteed to produce executable backup copies of any disk which can be read 
with a standard AlARI 810· disk drive. Backup those important disks in you r 
library or use HAPPY BACKUP for small scale software produc tion. Com· 
plel~lv automalic duplication 01 format and da la content of the source disk. 
Single and multiple drive versions available. Backup copies will work on a drive 
withoutlhe enhancement. 

HAPPY COMPACTOR PR OGRAM 

Combines sell booting programs which reside one per disk inlO one disk wilh 
many sell booting programs using the HAPPY COMPACTO R file structure. 
Programs are then executed from th e sell booting HAPPY COM PA CTO R 
menu, and may later be ex!tacted back on to a single disk. Compacted programs 
disk will execute only on a drive which has the HAPPY 810 ENHANCEM ENT . 
Pays for itsell by reducing the number of backup disks you need, in addition 
10 Ihe added convenience. 

HAPPY CUSTOMIZER PROGRAM 

User Iriendly program to genera Ie source disks with CU $lom track formal. 
Format is specified on a per track basis. Examples 01 usage and interpretation 
of resu lts are included. This system requires a more advanced level user . 

HAPPY 810 ENHANCEMEN T WITH SINGLE ORIVE HAPPY BACKUP S249 .95 
MULTIPLE ORIV E HAPPY BACKUP PROGRAM ....... ,... . . . . . S 49.95 
HAPPY COMPACTO R PROGRAM .......... ......... ........... S 49.95 
HAPPY CUSTOM IZ ER PROGRAM .... ,. . ... . S 99.95 
(AU OR WRIT( l OR OMC iR lNG INI CA"'U IC'I s., .. ... COD • • 

..... ,,. ..... ,,,, .. D·., .. , ~;;~ .. ;;;;~~,NG ~ 
P.O. Box 32331 
San JDte, CA 95152 
~408) 251 .6603 i. 
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PRODUCTS FOR ATARI* 400/800

FROM ELCOMP

BOOKS for ATARI Computers

I ATARI BASIC - Learning by Uiing
excellent oook (or the beginner. Many short program;

| ana learning eiercises All important leaiures of ihe ATARI

neuters are described (screen drawings, special sounds,

keys, paddles, joysticks. spuciah/eU man routines, graphics.

md applications, peeks, pukes, .md special stud) Also

geslions ate made thai challenge you to u:.mji? and wrlta

| program routines.

Order #164 S7.95

| Gimn for the ATARI Computer

This book describes ad\anced programming leehniaues like

player-missile-graphics and use ol the hardware -registers.

I Contains many T«ody lu run uruarams in BASIC and one
allod GUNFIGHT in machine language.

O«ttr#162 E7.95

How to program your ATARI in 6502 Mach.Lang.

Introduction "o machine language for the BASIC prcnra'Yirr.^'

Order #169 E9.95

FORTH on the ATARI - Learning by Using

Order #170 S7.95

A Look into the Future - ASTROLOGY
on your ATARI BOO.

How to calculate your own horoscope

Order #171 S9.95

Our catalog is free with every order. Send S1.00 and

SASE for catalog only.

ATAMEMO

Databiock to keep irack of I

SUPEHMAIL
I500addr.on I disk)

Completely written In

FORTH. Comes on autoboot

disk. No cartridge, no DOS.

no FORTH Language ra-

Order* 7312 S49.00

SUPERINVENTORY

(1000 terms oer disk]

Completely written in

FORTH. Same as above.

(Diik only)

Order#7320 £49.00

BUSIPACK-1
(written in FORTH], Com

plete order enrry. inventory,

mailing and invoicing,

(Disk only)

Order#7313 898.00

appc nt5

Order ^7310 S29.95

ATCASH

Convert your ATARI E00

into a powerful cash register.

(Disk only!

Order i=7307 E49.95

Invoicing progr. i. BASIC

Order =7201 (C) S29.95

Order =7200 (D1S39.95

Mailing List in BASIC

Order = 7212fC)S19.95
Order =7213 (D)S24.95;

Inventory control

BASIC

Order=72U(C)S19.95

Order=7215(DIS24.95

Microcomputer

Hindbook (S4b(

Descriptions, pii

spec Itica lions

most popular

1 cessors and

1 chips.
1 A MUST for
1 ware buff.

Hirdvvtri

isaej)

>outs ano

of Ihe

micraDro-

support

the hard-

2,
Order-No. 29

S14.95

Payment: check, money order, VISA, MASTER-

CHARGE, Euroscheck.

Orders from outside USA: add 15% shipping. CA

residents add 6.5% tax

'ATARI is a registered trademark of ATARI Inc.

"VIC-20 is a registered trademark of Commodore

SOFTWARE IN MACHINE LANGUAGE for ATARI

ATMONA-1

This is a machine language monitor thai provides you

with the most important commands for programming

in machine-language. Disassemble, dump (hex and
ASCII), change memory location, block transfer, fill

memory block, save and load machine-language pro

grams, start programs. Printer option via ihree

different interfaces.

Order #7022 cassette version 819.95
Order =7023 diik version $24.95

Order =7024 cartridge venion 859,00

ATMONA-2

This is a tracer (debugger) that lets you explore the

ATARI RAM/ROM area. You can stop at previously

selected address, opcode, or operand. Also very

valuable in understanding the microprocessor. At

each stop, all registers of the CPU may be changed

Includes ATMONA-1.

Order - 7049 cassette version S49.95

Order # 705" diik venion S54.00

ATMAS

Macro-Assembler for ATARI-8O0/48k. One of the

most powerful editor assemblers on the market.

Versatile editor with scrolling. Up to 17k of source-

Code. Very fast, translates 5k source-code in about 5

seconds. Source code can be saved on disk or cassette.
Itncludes ATMONA-1)

Ordar # 7099 diik venion 889.00
Order #7999 cartridge venion $129.00

ATAS

Same as ATMAS but without macro-capability.
Cassette-based.

Order #7098 32k RAM 849.95
Order #7998 48k RAM 849.95

ATEXT-1
This wordprocessor is an excellent buy for your

money. It features screen oriented editing, scrolling,

string search [even nested), left and right margin

justification. Over 30 commands. Text can be saved
on disk or cassette.

Order #7210 cassette version S29.95
Order #7216 disk version $34.95
Order #7217 cartridge version 869.00

GUNFIGHT

This game (8k machine-language) needs two joyitieks.
Animation and sound. Two cowboys fight against

each other. Comes on a bootable cassette.

Order #7207 819.95

FORTH for the ATARI

FORTH from Elcomp Publishing, Inc. is an extended

Fig-Forth-version, Editor and I/O package included.

Utility package includes decompiler, sector copy,Hex-

dump (ASCII,, ATARI Filehandling, total graphic

and sound, joystick program and player missile.

Extremely powerful!

Order=7055 disk E39.95

Floating point package with trigonometric functions

(0 - 90°).

Order =7230 disk B29.95

Learn-FORTH from Elcomp Publishing, Inc.

A subset of Fig-Forth tor the beginner. On disk

|32k RAM) or on cassette (16k RAM).

Order =7053 E19.95

Expansion boards for the APPLE II

Th* Custom Appli + Oth« Myiftrlw

*"""—" r"""— A tomclere q-jide id customizing the

till! LU5PITI tpJE Apple Software ind Hardwan
Ord«-Na. 680 IM.95

We also stock trie boards mFiichi are

jsed in ihe book "The Custom

Aople " (Dareborflsl

6523 I/O Bo.rd No. EOS S39.00

EPROM Burnar No. 607 149.00

BK EPROM/RAM Board

No. 609 (29.00

Prototyping boarfl for ills

Apple II No. 604 129.00

Sloi repeater board for tha Apple II No 606 149.00

Orcer two boards dnu gel ihe uoot free I

Care and Feeding of Ihe Commodore PET

Eight chapters exploring PET hardware. Includes

repair and interfacing information. Programming

tricks and schematics.

Order #150 39.95

ELCOMP PUBLISHING, INC

53 Redrock Lane

Pomona, CA 91766

Phone: {714)623 8314

Software

for

ATARI

VIC-20

0SI

SINCLAIR

TIMEX

Hardware - ADD-ONS for ATARI

PRINTER INTERFACE

This construction article comes with printed circuit

board and software. You can use the EPSON printer

I without the ATARI printer interface. IWorks with

gameports 3 and 4).

Order = 7211 S19.95

RS-232 Interface for your ATARI 400/800

Software with connector and construction article.

Ord«r#7291 S19.95

! EPROM BURNER for ATARI 400/800
| Works with gameports. No additional power supply

needed. Comes compl. assembled with software

(2716,2732,2532).

Order #7042 $179.00

I EPROM BURNER for ATARI 400/800 KIT
I Printed circuit board inel. Software and extensive

! construction article.
OroV #7292 S49.00

EPROM BOARD (CARTRIDGE)

Holds two 4k EPROMs (25321. EPROMs not included.

I Order #7043 S29.95

EPROM BOARD KIT

Same as above but bare board only with description.

Order #7224 814.95

ATARI, VIC-20, Sinclair, Timex and OSI

j NEW - for your ATARI 400/800

Aiuology and Biarhythm tor ATARI Irass. or disk).

Ordar-No. 7223 829.95

Birth control vviih the ATARI (Knaus Ogino)

Order-No. 72Z2 cass. or disk £29.95

Books + Software for VIC-20 (requires 3KRAM Exp.) :
No. 4870 Wordprocessor for VIC-ZO BKRAM S19.95 '
No. 4883 Mailing List (or VIC-20. 16K RAM $14.95

No. 176 Tricks for VICs (book, 115 pages) S 9.95

I INPUT/OUTPUT Programming
rJUl your VIC. No. 4886 E9.96

> Mlmausmblsr for VIC-20
No. 4896 £19.95

Tennii. Squash, BrHk,
No. 4881 69.95

Runfil! for VIC. No. 4894 E9.95

TIC TAG VIC, No. 4880 E9.95

GAMPEPACK I (3 Game!)

No. 4881 S 14.95

I Dual Joyitick |nl[I. No.4B85E9.95

Progr. in 6502 Machine Language on your PET+CBMl
2 complete Editor/Assemblers (Source code 3 hex-

dump + description plus a powerful machine language I
monitor (Hexdumpi. Order-No. 166 S19.95 [
Universal Experimenter Board for the VIC-20

| (Save money with this great board). This board plugs |
ight into the expansion slot of the VIC-20.

|Order^4844 618.95

1 Software for SINCLAIR ZX-81 and TIMEX 1000
#2399 Machine Language Monitor S9.95J
#2398 Mailing List 219.95

Programming in BASIC and machine language with |
the ZX-81 (82) or TIMEX 1000

| Order-No. 174 (book) S 9.95
BOOKS FOR OSI

lNo.157 1. Book of Ohio

No. 158 2. Book of Ohio

No. 159 3. Book of Ohio

No. 160 4. Book of Ohio

No. 161 5. Book of Ohio

S7.95

S7.95

S7.95

£7.95

S7.95

f 151 8K Microsoft BASIC Ref. Man. 89.95]

#152 Expansion Handbook for 6502 and 6802 S9.95
\— 153 Microcomputer Appl. Notes 39.95j

Complex Sound Generation

New revised applications manual for the Texas |
Instruments SN 76477 Complex Sound Generator

Order #154 S6.95 |

Small Business Programs Order - 156

Complete listings for the business user. Inventory,|

Invoice Writing, Mailing List and much more. Intro

duciion to Business Applications. 814.901

A TAR I BASIC _ LealAlng by U$lng 
An e.allen t COOk lor the beginner. MallY II>On programs 
end '-"lng e • ..,ciift. All Important feat ures of the ATA.II 
compUte,., life oe:Kf,bOd tween draw,ngs. sP8C.-' sounds. 
~eys . OIlOdtes. JO"'Slic ~ s. SPIIC~h/fid 1CIoen rouunes. G'aphics. 
xound I!II)ClhQl1Ionl. ,*, ~ I. llO ~es. MId ~~I stull). Abo 
sugges t,ons I'e .... de thlt c"-lienge 'l'CIU to c:han\Je end write 
PfOD,am rOU tine.. 
0 ••• # 164 

G ...... 10' the ATARI Comput .. 
Th" book ocuibes .a .... naId orog.amming techniQues like 
pl, ye, ·miSSlle'9'lIIln ,C$ 'nd .... of the ,,-rd\v.e-..egi,tln_ 
Conll""S .... lIy 'NOy 10 rull prog.ams in BASIC Ind one 
Cllied GUNFIGHT in .... l'Il ... langUigot. 
0 ••• # 162 

How to prognm your ATARt in 6502 Mach.Lang. 

FORTH on the ATARI - Learning by Using 
Intfoducuon. Pl'ogflml. t"""QUOn,. !ea.rnlng ."ere,_. 
Order # 170 1>7.95 

A Look inlo the Future - ASTROLOGY 
on yClU .ATARI 800. 
Ho ... to calcuille YOU' 0 ... 11 horoscOllll . 
Order # 171 

1500 add' 011 I olskl 
ComPl.tely .... "In.n In 
FORTH ComtsOlllu tObOOt 
dhk. No Q fl"Oge. no ooS. 
no FORTH LanguID' reo 
oulflol 
Order# 73 12 S49 .oo 

SUPER INVENTORY 
(1000 terms Pt. disk) 
Comolelely ... ,il1.n in 
FORTH. 510 .... 11 above. 
milk onlyl 
Order# 7320 549.00 

BUSIPACK· , 
1 .... 1'111l1l'i ,n FORTH). Com. 

Stnd 51 .00iilnd 

AT AMEMO 
Ollabloc:k to keep :.ack 01 
YCIU' IpgpinlmtnlS. to· C) 
Order # 7310 529.95 

ATCASH 
Converl ... OU. ATARI BOO 
In lO a powerful QUI regluer. 
tOllkolll ... ' 
Order # 7307 

Invoicing progr. i. BASIC 
Order ;; 7201 tC) 529.95 
Order # 7200 (0) 539.95 

Mailing List in BAS IC 
Order ;t7212(C)S19.95 
Order ~72 13 ID ) S24 .95 

control 

Paymenl: check . money culler. VISA. MASTER 
CHARGE. EU' OKheck 
Orders h om oUllide USA add 15'\. shipping. CA 
residents add 6 _ 5~ tax 
• AT ARI is a registered " ademark 01 ATAR I Inc. 
· V IC-20 is oil registered t' ildema,k 01 Commodore 

SOFTWARE IN MACH INE LANGUAGE for ATARI 

ATMONA ·l 
This is I machine lan9ul9' monitor that providtl you 
wilh the most important commandl lor programming 
in machine·language. Dinuemble. dump (hlx .nd 
ASCII) , change memory loca tion. block transfer. fill 
memory block, save and load machine·language pro· 
9rams, ttaM programs. Pr inter option via three 
different interf,cel . 
Order # 7022 tllMtt ..... "ion 
Order # 7023 disk v.nion 
Ordl1 it 7024 cartridge v.nion 

ATMONA·2 
This is • tracer Idebugger) thlt leu you .xplor. the 
ATAR, RAM/ ROM a.". You can stop It previously 
selected address. opcode. or operand. Aho very 
yaluable in understanding the microproceuor. At 
each stoP. all registers of the CPU may be changed. 
Includl1 ATMONA ·l . 
Order :. 7049 CllMtt:I Vlrlion 
Order #70~ disk v.nian 

lor ATARI-800/ 48k . 
most powerful editor anemblers on the m"ket. 
Versatile editor w ith $O'olling. Up to 17k of source· 
Code. Very fnt . Itln,I"" 5k sourcz-codt in .bout 5 
5ICO'ldS. Source c:oOe an ba saved on dilk or c.usene. 
(Includes ATMONA·l ) 
Order # 7099 di.k venion 
Order # 7999 cartridge velaion 

ATAS 
Same as ATMAS but wi thout 
Cassette·ba~. 

Order # 7098 32k RAM 
Order # 7998 48k RAM 

ATEXT·' 
This WOrdpfOCfluor is in .Kcellenl buy fo r your 
money. It fellures scrHn oriented editing. scro ll in\!. 
str ing search {eYen nested), left Ind right margin 
justification . Over 30 commands. Text can be saved 
on disk or cassen • . 
Order # 721 0 cassene vers ion 
Order # 7216 d ilk venion 
Order #7217 canridRt: v.rsion 

GUNFIGHT 
Th is game (8k mach in.·llngu~) n&edt two joyttitks. 
Animation and $Pund. T ..... o cowboys fight 19Iinn 
eilCh other . Comes on iii boatable cassette. 
Order #7207 

FORTH from Eleomp Pt..tblbhing, Inc:. is an eXlended 
Fig·Fonh-version. edito r Ind I/O package included. 
Utility package includes decompiler. sector copY.Hex· 
dump IASCII). ATARI Fi lehlndling. lo tl l grlphic 
and sound, joystick p.ogram Ind player miuile. 
extremely powerful! 
Order # 7055 disk 
Float inl! point packl9' with trigonometric functions 
to - 90°) . 
Order # 7230 disk 
Learn· FORTH from Elcomp Publishing, Inc. 
".;_;._: :. , .. F ig.Forth for the b&ginner . 

on casse tte !16k RAMI. 

.. -.;;,i ... , W. ,100 lIoc: l "'I _.os .... ~I(n ... 
" leO ,n 11\1: OOO~ -'"The CU"l lom 
,\ople ., CDlfebo.(\sl 
6522 t/O ..... d No . 605 
EPROM Bur .... No. 607 
81t EPROM/RAM So.1t 

No . 609 
P'ololyp;", board for Itr.t 
Ap",. II No . 604 

SID •• _ •••• boHrd lor .he App" II No. 606 

ElCOMP PUBLISHING , INC 
53 Redrock lane 

Pomona, CA 91766 
Phone : (714)6238314 

PRINTER INTERFACE 

for 

ATARI 
VIC·20 

051 
SINCLAIR 

TIMEX 

This conttruction art icl. comes w ith prin ted circuit 
board Ind 5Oftwarl . You can UM the EPSON pr in ter 
without the ATARI printer interflCe. (Works with 
gameporu 3 and 4). 
Order # 7211 

RS·232 1nttrface for your ATARI400!B00 
Soltware with c:onneetor Ind construction IMicl • . 
Onitr # 7291 "9.95 

EPROM BURNER for ATARI4001800 
Works with 9Imepons. No iddi tion.1 power supply 
needed. Com'l compl. assembled with $Pftwa .. 
12716.2732,2532). 
Order # 7042 
EPROM BURNER tor ATARI 400/800 KIT 
Printed ci rcuit bolrd inc!. Softw.rI 

EPROM BOARD ICARTRIDGEi 
Holdl two 4k EPROMs 125321 . EPROMI not included. 
Order # 7043 129.95 

5 7.95 
57.95 
57.95 
57.95 
57.95 



PartV

Commodore 64 Video-

A Guided Tour
Jim Butterfieid, Associate Editor

JIM BUTTERFIELD"

This is the fifth installment of a seven-part series 160 PRINT CHR$(147)
exploring the phenomenal 64 video chip ami how to i?o PRINT "LUNAR LANDER

harness its power for your own programs. For practice, 180 PRINT
1 „ „', ,.* u i -it * * A I, 7j 190 PRINT "PRESS'SPACE'FOR MAIN THRUST"
here s a step-by-step illustration of how to build a moon 2Q0 PRINT "press 'Fi' FOR left THRUST"

lander game. 210 PRINT "PRESS 'F7' FOR RIGHT THRUST"
z^Mmn^^^_^n>____^«_H».^_ 220 PRINT

- . . ,, ,-,, ,. ... 230 PRINT "WATCH OUT FOR THE MINES."
1 he story so tar: we re touring the 6566 chip, which 240 print

gives the Commodore 64 its video. We have noted 250 PRINT "LAND GENTLY OR YOU'LL BOUNCE!"

that the chip goes to memory for its video infer- WMe the user is readi the instructio we
mation, but can only reach 16K; the computer can read fa ^ rftes and ^ fhem^^ J3

cont™' bnAes m 56f76. and 14. We can also set our sprite "position" ad-
,p ^ ^nnn fiTf dresses as variables, and identify sprites 0 and 1

words at 53248 to D3286 (hex D000 to D026), and as using pictures 13 and w.
then discussed video memory planning.

260REMSETUP

FirSt, The Craft 270 FOR J = 0 TO 126:READ X:POKE 832+J,X:NEXT J
Here's a short program to demonstrate some of 280 xo = 53248:Y0 = 53249:C0 = 53279

the features of the 64's video chip. We'll write a £
small lunar lander program.

First, let's draw the sprites for the rocket: , We'U make the rocket exhaust go "behind"
the main screen. This way, as we land, the exhaust

100 data 0,24,0,0,60,0,0498,0,1,131,0,1,131,0,3,1, wil, go behind the background. We'll also give it

no data 3,i/i28/3,i,i28,3,i",i28,3,i,i28,i,i3i,o,i, color to distinguish it from the rocket ship itself
131,0,1,131,0 (you can pick your own).

120 DATA 0,102,0,0,126,0,0,0,0,0,0,0,0,0,0,0,0,0 310 pOKE 53375 2

A fairly crude craft - you can improve it if 320 POKE 5328s',3 : REM THRUST COLOR
you like. We have drawn the sprite into 63 bytes ^o print';ready TO START";

/■ i ,. ,' ,, 341) As — Y :1pJI UT XS
or memory; one more and we can continue to the

next sprite. Variable E is used to enable the sprites. When

„„„-.._. „ „„, , . we're ready, we'll turn them on; for now they can
130 DATA 0 :REM gap between sprites rr

& K K stay off.

Then The Flame 350 poke e,o
Now we're going to draw the rocket flame as a 360 ^ XS<>"Y" AND x$<>"YES" THEN END

separate sprite. Why? Because later, when we We're reacjy to fly. Let's put the sprite high

look for collisions, we don't care what the flame on tne left part of the screen. Then we'll draw a
hits, just what the rocket hits. There's another screen with "mines" for the player to avoid,
reason: when we're not thrusting, we can simply _ _ _ _

turn this sprite off, and the flame disappears. ^jj poKE05"296!?5:POKEf402780240
140 DATA 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 390 REM DRAW SCREEN

0,0,0,0,0,0,0,0,0,0,0 400 FRINTCHR$(147)

150 DATA 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,66,0,0, 410 FOR J = 1 TO 18:PRINT:NEXT J
36,0,0,24,0,0,24,0 420 FOR J = 1 TO 4:FOR K = 1 TO 30

. , . _ _ . . , , , 430C$ = "":IFRND(l)<.land(K<20ORK>25)THEN
Mostly zeros. I he tlame is only at the bottom or C£_»#"

the sprite. OK, we're ready to go. Let's clear the 440 PRINT C$;:NEXT K:PRINT:NEXT J

screen and print instructions: 450 FOR J = 1 TO 30:PRINT" = ";:NEXT J

19d COMPUTE! June 1983

Part V 

Commodore 64 Video­
A Guided Tour 

Jim Butterfield. Associate Editor 

Th is is the fifth il1stallment of a seven-part series 
exploril1g the phel'lome/lal 64 video chip al1d how to 
hamess its power for your OWI1 progral11s. For practice. 
here's a step-by-step illustration of how to build a 1I100n 
lal1der game. 

The story so fa r: we' re touring the 6566 chip, w hich 
gives the Commodore 64 its video. We have noted 
that the chip goes to memory for its video infor­
mation , but can only reach 16K; the computer 
controls which 16K bank via control lines in 56576 
(hex 0000). We looked th rough the video con trol 
words at 53248 to 53286 (hex DODO to 0026), and 
then discussed video memory planning. 

First, The Craft 
Here's a short program to demons trate some of 
the fea tures of the 64's video chi p. We' lI.w rite a 
small lunar lander program . 

First, let's draw the sprites for the rocket: 

100 D ATA 0,24,0,0,60,0,0,198,0,1,131,0,1,131,0,3,1, 
128,3,1,128,3,1,128 

110 DATA 3,1,128,3,1,128,3,1,128,3,1,128,1,131,0,1, 
131,0,1,131,0 

120 DATA 0,102,0,0,126,0,0,0,0,0,0,0,0,0,0,0,0,0 

A fa irly crude craft - you can improve it if 
you like. We have drawn the spri te in to 63 bytes 
of memory; one more and we can continue to the 
nex t sprite . 

130 DATA 0 :REM gap between sprites 

Then The Flame 
Now we' re going to draw the rocket flame as a 
separate sprite. Why? Because la ter, when we 
look for collisions, we don' t care w hat the flame 
hits, just what the rocket hits. The re's another 
reason: w hen we' re not thrusti ng, we ca n simply 
turn this sprite off, and the flame d isa ppea rs . 

140 [)}\TA 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0 

150 DATA 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,66,0,0, 
36,0,0,24,0,0,24,0 

Mostly zeros. The fl ame is on ly at the bottom of 
the spri te. OK, we' re ready to go. Let's clea r the 
screen and print instructions: 
194 COMPUTE! June 1983 

160 PRINT CHR$(147) 
170 PRINT " LUNAR LANDER JIM BUTTERFIELD" 
180 PRINT 
190 PRINT " PRESS 'SPACE' FOR MAIN THRUST" 
200 PRINT " PRESS 'Fl' FOR LEFT THRUST" 
210 PRINT " PRESS 'F7' FOR RIGHT THRUST" 
220 PRINT 
230 PRINT "WATCH OUT FOR THE MINES. " 
240 PRINT 
250 PRINT " LAND GENTLY OR YOU'LL BOUNCE!" 

While the user is reading the instructions, we 
can read in the sprites and put them into slots 13 
and 14. We can also set our sprite " position" ad­
dresses as va riables, and identify sprites 0 and 1 
as using pictures 13 and 14. 

260 REM SET UP 
270 FOR j=O TO 126:READ X:POKE 832+ J,X:NEXT j 
280 XO = 53248:YO = 53249:CO =53279 
290 Xl = 53250:YI = 53251 :E = 53269 
300 POKE 2040,13:POKE 2041,14 

We'll make the rocket exhaust go " behind" 
the main screen. This way, as we land, the exhaust 
w ill go behind the background. We'll also give it 
co lor to distinguish it fro m the rocket ship itself 
(you can pick your own). 

310 POKE 53275,2 
320 POKE 53288,3: REM THRUST COLOR 
330 PRINT " READY TO START"; 
340 X$ = " Y" :I NPUT X$ 

Va riable E is used to enable the sprites. When 
we' re ready, we' ll turn them on; for now they can 
stay off . 

350 POKE E,O 
360 IF XS< >"Y" AND X$< >"YES" THEN END 

We're read y to fly . Let' s put the sprite high 
on the left pa rt of the screen. Then we'll draw a 
screen with " mines" for the player to avoid . 

370 V = 100:H = 100:VO=0:HO=0 
380 POKE 54296,15:PO KE 54278,240 
390 REM DRAW SCREEN 
400 PRINTCHR$(l47) 
410 FOR j = 1 TO 18:PRINT:NEXT J 
420 FORj=1 TO 4:FOR K=l TO 30 
430 C$ = " ":IF RND(l) <. 1 and (K <20 OR K>25) THEN 

C$ = "#" 
440 PRINT C$;:NEXT K:PRINT:NEXT J 
450 FOR j = 1 TO 30:PRINT" = " ;:NEXT j 
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Table 1:
6566 Video Chip

C64 Control and Miscellaneous Registers

D011

D012

D013

D014

Extended
Color

Mode

Bit

Map

Display
Enable Select A Y !>cron

A i i

Raster Register

Light Pen Input

Y

DO! 6

D018

DU19

D01A

X X Reset
Multi

Color
CC.01. X-Scroll
Selecl A , ,

Screen

IRQ
Interrupt

I—Sense—I

Character

Base

CB13 , CH12 , CB1I

I I' ssc SBC

Interrupt

Enable -

Light

1'en

Sprite

Collision

with

prite! Back

Raster

53265

53266

53267

53268

53270

53272

53273

53274

D020

D021

D022

D023

D024

D025

D026

X

X

X

X

X

X

X

Color Registers

Exterior

Background #0

Background #1

Background #2

Background #3

Sprite

I Multicolor #0

Sprite

i Multicolor #1

53280

53281

53282

53283

53284

53285

53286

Sprite

0

I
D000

D001

D027

D010

D015

D017

D01B

D01C

D01D

D01E

D01F

Table 2:

6566 Video Chip

C64 Sprite Registers

Sprite

7

1
D00E

D00F

D02E

X

Position
Y

X Color
i

Sprite

7 6 5 4 3 2
4 + + + * + +.

Sprite

0

i
53248

53249

53287

0
4

X-Position High

Sprite Enable

Y-Expand

Background Priority

Multicolor

X-Expand

Interrupt: Sprite Collision

Interrupt: Background Collision

Sprite

7

i
53262

53263

53294

53264

53269

53271

53275

53276

53277

53278

53279

8 
2 .. 
~ 
2-
0 • <l 
~ I 0011 

0012 

0013 

0014 

0016 

0018 

0019 

001A 

0020 

0021 

0022 

0023 

0024 

0025 

0026 

f--

Table 1: 
6566 Video Chip 

C64 Control and Miscellaneous Registers 

I Ex tended 
Color 
Mode 

Raster Register 

Light Pen Input 

x x 

Screen 
VM13 VMI2 I VM ll VM IO 

IRQ I Intenupt 
+-Sensc--+ 

Interrupt 
Enable --+ 

Row 
Select 

Col 
Se lect 

CUll 

1.1' 

Light 
I'('n 

Y-Scroll 

X·Scroll 

Character 

C.II I Ba se 
CII1 2 

sse SHC 

S"rilc 
Co lis ion 

with 

-_. I I Sprite I Back I 

Color Registers 

X Exterior 
I 

X , Background # 0 

X , Background # 1 

X 
I 

Background # 2 

X 
I 

Background #3 

X 
Sprite 

I Multicolor # 0 

X Sprite 
Multicolor # 1 

53265 

53266 

X 53267 

y 53268 

53270 

x 53272 

KST 53273 

53274 
Raster 

53280 

53281 

53282 

53283 

53284 

53285 

53286 

Sprite 
0 

1 
0000 

0001 

Table 2: 
6566 Video Chip 

C64 Sprite Registers 

Sprite Sprite 
7 0 

1 1 
OOOE ~ X 1 53248 

Position 
OOOF Y 53249 

Sprite 
7 

1 
53262 

53263 

0027 002E I X .~:;:-- --- n] 53287 53294 

0010 

0015 

0017 

0018 

OOIC 

0010 

DOlE 

001F 

~~~lri\~~~ 
76543210 • • • • • • •• • 

[ X-Pos ition High 1 53264 

c--------- Sprite Enable --un ------ ----------- - 153269 

----- V-Expand .. ---------------- 1 53271 

Background Priority 53275 

Multicolor 53276 

X-Expand 53277 

Interrupt: Sprite Colli sion 53278 

Interrupt: Background Collis ion 53279 



WHAT!
NO SOFTWARE FOR
YOUR 64 COMPUTER

175 PLUS
SOFTWARE PROGRAMS

$79.95UPS PREPAID

80% Covers First Grade thru High School

20% Balance are Utilities e.g.

• Biorhythms • Hangman • Etc.

/=C

a an aaaanaianafi

COMPUTER STRATEGIES, INC.
33 Murray Hill Dr. • Spring Valley, N.Y. 10977

(914) 425-2800

COMMODORE64~
• HARDWARE •

FROM COMMODORE

COMMODORE 64 COMPUTER CALL

FROM QUALITY COMPUTER

TEN KEY PAD $69.95
0 thru 9 keys, plus ?. /.". +. —. ., and ENTER keys. Easy installation.

AUDIO/VIDEO CABLE $9.95
Hook your monitor & slereo up lo your 64. Inslructions included on

how to run external sound into the sound chip tor processing.

Special program, delivery (UPS. UPS AIR), and extended one
year warranty free wilh computer purchase.

• SOFTWARE •
ADD $2.00 FOR DISK VERSIONS

SPRITE SHAPER™ $24.95
See the Sprite take form as you design it. Use several different
shapes in a program. Choose color, size and more. Forms the

Data & Poke Statements for you. Use up to 3 colors per Sprite.

SOUND SHAPER™
REGULAR VERSION $9.95

Try different settings of ADSR, waveforms, and filters lor one

voice by simply pressing function-keys.

DELUXE VERSION $14.95
Same as above except different settings can be made for each

of the three voices. Inleraction between the voices can be

selected using sync and ring modulation.

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 C1S8/40

PLAYFUL MADE USEFUL

Stop playing games and start programming your

Commodore® with PC-DocuNlate™, the keyboard

template designed with the new programmer in

mind. PC-DocuMate™ surrounds the keyboard

with logically formatted, comprehensive reference

data. The essential information you need is at your

fingertips. Programming your VIC-20® or Commo

dore 64® has never been easier. Order your PC-

DocuMate™ today for only $12.95!

BASIC statements and

options are documented

Complete reference for

MUSIC programming

DEF FN (name] (var)=formula

DIM var(n,...n], lvarfm,...m),

OR var=initTO limit [STEP

ariable

• Fits over keyboard

Durable, non-glare plastic

SCREEN MEMORY MA

COLOR CHAR 0 12 3

38400 7680

22 7702

FEATURES

• Control keys defined

• BASIC language reference

(Commands/Statements/

Functions)

• Music programming guide

• Screen memory map

• Color graphics reference

• VIC-20® and CBM-64®

versions

Color and character

SCREEN map defined

PC-DOCUMATE ™ IS ONLY S12.95

Please send personal check, money order, or credit card

information. Specify VIC-20® or Commodore-64® version.

Foreign orders add $5.00 (except Canada). No COD's please.

Telephone orders: Call 919/787-7703. ncresioemsaad<i%sales iax.

No-Risk, Moneyback Offer If you are not completely

satisfied, return your PC-DocuMateIMto us (undamaged) within

10 days for a full refund. IH

Systems Management Associates

3700 Computer Drive

P.O. Box 20025, Dept. H-1

Raleigh, N.C. 27619

WHAT! 
NO SOFTWARE FOR 
YOUR 64 COMPUTER 

175 PLUS 
SOFTWARE PROGRAMS 

$ 79.9 5ups PREPAI D 

80% Covers First Grade thru High Schoo l 

20 % Balance are Utilities e.g . 
• Biorhythms. Hangman. Etc. 

COMPUTER STRATEGIES, IN C. 
33 Murray Hil l Dr. • Spring Va lley, N.Y. 10977 

(914) 425·2800 

COMMODORE 64:: 
• HARDWARE· 

FROM COMMODORE 
COMMODORE 64 COMPUTER CAll 

FROM QUALITY COMPUTER 
TEN KEY PAD $69.95 
o lhru 9 keys, plus 7, / , ' , +, - , .. and ENTER keys. Easy installation. 

AUDIO/VIDEO CABLE $9.95 
Hook your moniior & stereo up to your 64. Instruct ions included on 

how to run exl ernal sou nd Into the sound chip lor processing. 

Special program, deliyery (UPS, UPS AI R). and extended one 
year warranty free with computer purchase. 

• SOFTWARE • ADD $i.OO FOR DISK VERSIONS 

SPRITE SHAPERN 

$24.95 
See the Sprite lake torm as you design it Use several differen t 
shapes in a program. Ch oose color, Size and more. Form s the 

Data & Poke Statements lor you. Use up to 3 colors per Sprite. 

SOUND SHAPER
N 

REGULAR VERSION $9.95 
Try different sellings 01 ADSR, waveforms, and fillers lor one 

voice by simply pressing function-keys. 

DELUXE VERSION $14.95 
Same as above except different settings can be made lor each 

of the three voices. Interact ion between the voices can be 
selected using sync and ring modulat ion. 

QUALITY COMPUTER 
801 S. VICTORIA SUITE 105 

VENTURA, CA 93003 
(805) 656· 1330 

MASTERCARD. VISA 
Send 25¢ lor our VIC or 64 Catalog _ Dea ler Inquiries Invited 

ABOVE SOFTWAAl Al.5O "VIJI.UU FOR ntE COMMODOIIE CIU/ 40 

PLAYFUl MADE USEFUL 

Stop playing games and start programming your 
Commodore® with PC-OocuMate'", the keyboard 
template designed with the new programmer in 
mind. PC-OocuMate' " surrounds the keyboard 
with logically formatted, comprehensive reference 
data. The essential information you need is at your 
fingertips. Programming your VIC-20® or Commo­
dore 64® has never been easier. Order your PC­
OocuMate'" today for only $12.95! 

BASIC slatemenls and 
options are documented 

FEATURES 
• Control keys defined 
• BASIC language reference 

(Commands/ Statements/ 
Functions) 

• Music programming guide 

• Screen memory map 
• Color graphics reference 

• VIC-20® and CBM·64® 
versions 

Complele relerence for 
MUSIC programming 

COLOR CHARr",.:.' r-n7 
38400 7680 H++:;Y 

7702 

Color and character 
SCREEN map defined 

PC-OOCUMATE '" IS ONLY '12.95 '''''''''''' '','''' .. ,,' 
Please send personal check, money order, or credit card 
information. Specify VIC·20® or Commodore·64® version. 
Foreign orders add $5.00 ,~""" a".da~ No COD's please. 
Telephone orders: Call 9191787 -7703. NC fesiOcnlsaOOo1%saIes lalC.. 

No-Risk, Moneyback Offer. If you are not completely 
satisfied, return your PC-OocuMate™ to us (undamaged) within 

1 0 days for a full refund. ~ [EEl 
Systems Management Associates ) , . J 
3700 Compuler Drive .-1.'~ -" 
P.O. Box 20025, Dept. H·1 ..... _ 
Raleigh, N.G. 27619 -



Keyboard Checks

Let's place the sprite, and start the main play by

checking the keyboard. We check for two different

things: a new key (K$), or an old key still being

held down (K):

460 POKE X0,H:POKE Y0,V:POKE X1,H:POKE Y1,V

470 K = PEEK{203):GET K$

480 REM MAIN FLIGHT LOOP - TEST KEYS

490 IF K$ = "" GOTO 550

500 K0 = ASC(K$>:V1 = .1:H1 = 0

Let's check for the space bar. If it's on, we

want to energize the rocket, and the rocket flame.

Our vertical thrust will be upwards (-.5), and we'll

note that we want to enable the flame video with

a note that E0 = 3. We'll spot lateral thrust as keys

Fl and F7, and set value HI accordingly.

510 E0 = 1:IF K0 = 32 THEN VI = -.5:E0 = 3

520 IF K0 = 133 THEN HI = -.2

530 IF K0 = 136 THEN HI = .2

540 GOTO 560

550 IF K = 64 THEN VI = .1:H1 = 0:E0 = 1

Here's where we turn on our sprites - either

rocket only (E0 = 1) or both rocket and flame

(E0 = 3). As long as we're turning rockets on and

off, we might as well add sound effects, too:

560 IF PEEK(E) = EO GOTO 600

570 REM THRUST SOUND

580 POKE E,E0:IF E0 = 1 THEN POKE 54276,0:

GOTO 600

590 POKE 54273,8:POKE 54276,129

600 IF HI = H9 GOTO 630

610 H9 = H1:K = SGN(ABS(H9)>*129:POKE 54273,99:

POKE54276,K

Gravity, thrust, or lateral thrust - they all

involve acceleration. We add acceleration to our

speed to get new speed; then we add speed to

position to get new position.

620 REM LET'S MOVE IT!

630V0 = V0 + Vl:H0 =

To prevent the player going off screen, we'll

invent a "field force" around the screen boundary.

If you hit it, you'll bounce; that is, your speed will

flip to the opposite direction. We'll fudge a bit.

The "high bit" of the X position is tricky to set in

BASIC; there's often a flicker during the moment

that we set the low and high values. So let's limit

the player's travel to the left-hand three quarters

of the screen and avoid the problem.

640 REM FIELD FORCE BOUNDARIES

650 IF V<50 THEN V0= ABS(VO)

660 IF H<20 THEN HO = ABS(HO)

670 IF H>240THEN H0 = -ABS(H0>

680 V = V + V0:H = H + HO

We move the craft simply by changing its

coordinates. Then we check the collision register

to see if we've hit anything.

There's a problem here. It seems that collision

is noted when the screen is drawn, not when you

set the coordinates. BASIC isn't super fast, but it

could be fast enough to miss that collision. If you

198 COMPUTE! June 1983

watch the program closely, you will see that the

rocket sometimes "bounces" after it goes below

ground level.

There's an additional contributing factor.

BASIC, being slow, may need to move the rocket

several pixels in distance at a time. So, rather than

just touching the ground and stopping, the rocket

may leap from just above the ground to well into

it, if it's going quite fast.

690 REM MOVE CRAFT, CHECK COLLISION

700 POKE X0,H:POKE Y0,V:POKE X1,H:POKE Y1,V

710 C = PEEK(C0):IF(C AND 1) = 0 GOTO 470

Collision says we've hit something. We can

look at our height (Y position) to see if it's the

ground. If not, it must be a mine.

720 IF V>218 GOTO 780

730 IF V + V0<218 GOTO 470

We could do a sensational explosion here,

but we'd need to define more sprites, or modify

the ones we've got. Try your hand at it if you like.

For the moment, hitting a mine will cause the

rocket to disappear.

740 REM WE SEEM TO HAVE HIT A MINE

750 PRINT CHRS(19);"CRASHED!":POKE E,0

760 GOTO 820

Bounce And Overshoot

I arbitrarily decided to make the craft bounce

if it hits too fast. If you'd rather crash, go

ahead. See the previous note.

770 REM HIT THE DECK ... TOO FAST?

780IFV0M ORV0<0THEN V0 = -ABS(V0):GOTO 470

790 PRINT CHR$(19);"LANDED!":POKE E,l

Because we may "overshoot" the ground

and dig a little hole, we'll reset the vertical position

of a successfully landed rocket to look neat. Then

we wind up the game, or play another one.

800 POKE Y0,219

810 REM ALL DONE - SHUT DOWN

820 POKE 54276,0:POKE 54296,0

830 PRINT "WANT TO TRY AGAIN";

840 GOTO 340

There are many features you can add - such as a

fuel supply.

We could have done a pretty background in

high resolution graphics, but this would make it

difficult to add features (if you wish) like meter

readouts. In fact, I've used very dull graphics, but

you may consider that a challenge.

That's it. We've done a simple sprite exercise.

It's really not hard, even in BASIC. In machine

language, it's almost too easy; you'll find that you

need to slow your program down, or everything

will happen too fast.

The graphics capability is there, and it's not

hard to use. A little experimentation and practice,

and you too can animate a picture that's worth a

thousand words.

Copyright © 1982 Jim Butterfiehi ©

Keyboard Checks 
Let's place the sprite, and start the main play by 
checking the keyboard. We check for two different 
things: a new key (K$), or an old key still being 
held down (K): 

460 POKE XO,H:POKE YO, V:POKE Xl,H:POKE Yl,V 
470 K = PEEK(203):GET K$ 
480 REM MAIN FLIGHT LOOP - TEST KEYS 
490 IF K$ = "" GOTO 550 
500 KO=ASC(K$):Vl = .1:Hl =0 

Let's check for the space bar. If it's on, we 
want to energize the rocket, and the rocke t flam e. 
Our vertical thrust will be upwards (-.5), and we'll 
note that we want to enable the flame video with 
a note that EO = 3. We' ll spot lateral thrust as keys 
Fl and F7, and se t va lue HI accordingly. 

510 EO=l:IF KO=32 THEN VI =-.5:EO=3 
520 IF KO=133 THEN Hl= -.2 
530 IF KO=136 THEN Hl=.2 
540 GOTO 560 
550 IF K=64 TH EN VI = .1:Hl =O:EO=1 

Here's where we turn on our sprites - either 
rocket only (EO= I) or both rocket and flame 
(EO= 3) . As long as we're turning rockets on and 
off, we might as well add sound effects, too: 

560 IF PEEK(E) = EO GOTO 600 
570 REM THRUST SOUND 
580 POKE E,EO:IF EO = 1 THEN POKE 54276,0: 

GOT0600 
590 POKE 54273,8:POKE 54276,129 
600 IF HI = H9 GOTO 630 
610 H9 = Hl:K = SGN(ABS(H9))"129:POKE 54273,99: 

POKE 54276, K 

Gravity, thrust, or lateral thrust - they all 
involve acceleration. We add acceleration to our 
speed to get new speed; then we add speed to 
position to get new position. 

620 REM LET'S MOVE IT! 
630 VO=VO+ Vl:HO= HO+ HI 

To prevent the player going off screen, we'll 
invent a " fi eld force" around the screen boundary. 
If you hit it, you' ll bounce; that is, your speed will 
flip to the opposite direction. We' ll fudge a bit. 
The "high bit" of the X position is tricky to set in 
BASIC; there's often a fli cker during the moment 
that we set the low and high va lues. So let's limit 
the player'S travel to the left-hand three quarters 
of the screen and avoid the problem. 

640 REM FIELD FORCE BOUNDARIES 
650 IF V<50 THEN VO= ABS(VO) 
660 IF H<20 THEN HO=ABS(HO) 
670 IF H>240THEN HO=-ABS(HO) 
680 V=V + VO:H= H + HO 

We move the craft simply by changing its 
coordinates. Then we check the collision register 
to see if we've hit anything. 

There's a problem here. It seems that collTsion 
is noted when the screen is drawn, not when you 
set the coordinates . BASIC isn ' t ·super fast, but it 
could be fast enough to miss that collision. If you 
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watch the program closely, you will see that the 
rocket sometimes " bounces" after it goes below 
ground level. 

There's an additional contributing factor. 
BASI C, being slow, may need to move the rocket 
severa l pixels in distance at a time. So, rather than 
just touching the ground and stopping, the rocket 
may leap from just above the ground to well into 
it, if it' s going quite fast. 

690 REM MOVE CRAFT, CHECK COLLISION 
700 POKE XO, H:POKE YO, V:POKE Xl ,H:POKE Yl, V 
710 C=PEEK(CO):IF(C AND 1)=0 GOTO 470 

Collision says we've hit something . We can 
look at our height (Y position) to see if it's the 
ground. If not, it must be a mine. 

720 IF V>218 GOTO 780 
730 IF V + VO<218 GOTO 470 

We could do a sensational explosion here, 
but we'd need to define more sprites, or modify 
the ones we've got. Try your hand at it if you like. 
For the moment, hitting a mine will cause the 
rocket to disappear. 

740 REM WE SEEM TO HA VE HIT A MINE 
750 PRINT CHR$(19);"CRASHED!":POKE E,O 
760 GOTO 820 

Bounce And Overshoot 
I arbitrarily decided to make the craft bounce 
if it hits too fast. If you 'd rather crash , go 
ahead. See the previous note. 

770 REM HIT THE DECK ... TOO FAST? 
780 IF VO>1 OR VO<O THEN VO=-ABS(VO):GOTO 470 
790 PRINT CHRS(]9);"LANDED!":POKE E,1 

Because we may "overshoot" the ground 
and dig a little hole, we'll reset the ve rtica l position 
of a successfull y landed rocket to look nea t. Then 
we wind up the game, or play another one. 

800 POKE YO,219 
810 REM ALL DONE - SHUT DOWN 
820 POKE 54276,0:POKE 54296,0 
830 PRINT "WANT TO TRY AGAIN" ; 
840 GOTO 340 

There are many features you can add - such as a 
fuel supply. 

We could have done a pretty background in 
high resolution graphics, but thi s would make it 
difficult to add features (if yo u wish) like meter 
readouts. In fact, I' ve used very dull graphics, but 
you may consider that a challenge. 

That' s it. We've done a simple sprite exercise. 
It' s really not hard , even in BASIC. In machine 
language, it's almost too easy; yo u'll find that you 
need to slow your program down, or everything 
will happen too fast. 

The graphics ca pability is there, and it's not 
hard to use. A little expe rimentation and practice, 
and you too can anima te a picture that' s worth a 
thousand words. 
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