
Standard VIC 20

no additional memory needed

(CG008) Alien Panic $12.95

Race against time as your guy digs holes to trap

aliens in 4 floor laddered, brick construction site.

Requires joystick.

(CG096) Antimatter Splatter $24.95

This game is as good as its name. Another pure

machine code game, this one is fast! The alien at

the top of the screen is making a strong effort to

rid the world of humankind by dropping anti

matter on them. The splatter cannon and you are

our only hope as more and more antimatter falls.

Joystick again is optional equipment.

(CG026) Collide $12.95

"Vic" controls one, you the other as cars go

opposite directions on 4 lane track. Requires

joystick.

(CG094) Exterminator $24.95

Recently scoring a rating of 10 out of a possible

10 this game was praised as "one of the best I've

seen on any computer" by a prominent reviewer

in a leading magazine. The idea is to shoot a

centipede before it overuns you, the problem

being every time you hit it, it divides into two

separate shorter ones. Several other little

creatures bounce around during this struggle. All

of them lethal. 100% machine language makes

the rapid fire action very smooth. A joystick is

optional, but as always, recommended, (a trac

ball is also very nice!).

(CG054) Krazy Kong $12.95

Three screens, a gorilla, barrels, and changing

difficulty levels help to make this one of our most

popular. Joystick optional.

(CG098) Racefun $19.95

Extensive use of multicolored character capabili

ties of the "Vic" make this one very appealing tq_

the eye. Fast all machine language

action, quick response to the stick or

keyboard controlled throttle, combine

with the challenge of driving in

ever faster traffic to make it

appeal to the rest of the body.

Joystick controlling

is an option.

H

(CG058) Rescue From Nufon $12.95

Must find 30 hostages in this 100 room, 5 story,

alien infested, graphic adventure game. A

continual big seller. Keyboard only (n. -north w =

west etc.)

(CG068) The Catch . . . $12.95

Another all machine language game based on the

principle that one person with one joystick

guiding one catch/shield can catch everything

that one alien can throw at one. The action comes

slowly at first but by the fourth wave you'll be

aware of ... "The Catch" . . .

Expanded Memory Vic 20 Games

(CG090) Defender On Tri $19.95

Pilot a defender style ship on mission to save

trapped scientists from a fiery fate (they are

aboard an alien vessel deep in the gravity well of

so!). Excellent graphics. Short scene setting story

in the instructions. "Defender On Tri" requires at

least 3K added memory.

(CG092) 3D Man $19.95

The maze from probably the most popular arcade

game ever, with perspective altered from over

head to eye level. The dots, the monsters, the

power dots, the side exits, the game is amazing.

"3D Man" requires at least 3K added memory.

(CG088) Space Quest $19.95

Our first 8K memory expander game and its a

beauty. The scene (a short story is included) is far

in the future, a time when man's knowledge has

reduced an entire galaxy into a mapped series of

quadrants. This game has stratagy (you plotyour

own hyperspace jumps on Galaxy map), action

(against a starry background you find yourself

engaged in a dogfight, laser style), exploration

(you must fly your ship deep into caverns to pick

up necessary fuel). "Space Quest" requires at

least 8K memory expansion and a joystick.

Commodore 64

(CG602) 3D-64, Man $19.95

This available on the expanded "Vic 20"

game, has been completely rewritten for

the 64 and uses sprites, sounds, and

other features not available on the "Vic".

This one requires a joystick.

KOPl
P.O. Box 156, Shady Cove, Oregon 97539-0156 Mastercard and Visa cards accepted C.O.D. Orders-.call (503) 878-2113

VIC is a trademark of Commodore Business Machines, Inc. Games will be on tape unless you request disk. Ask for our FREE catalog!

Standard VIC 20 
no additional memory needed 

(CG008) Alien Panic $12.95 
Race against time as your guy digs holes to trap 
aliens in 4 floor laddered, brick construction si te. 
Requires joystick . 

(CG096) Antimatter Splatter $24.95 
This game is as good as its name. Another pure 
machine code game, this one is fast! The alien at 
Ihe top of the screen is making a strong effort to 
rid the world of humankind by dropping anti
matter on them. The sp latter cannon and you are 
our only hope as more and more antimatter fa ll s. 
Joyst ick agai n is optiona l equ ipment . 

(CG026) Collide $12.95 
"Vic" contro ls one, you the oth er as cars go 
opposite directions on 4 lane track. Requires 
joystick. 

(CG094) Exterminator $24.95 
Recently scoring a rating of 10 out of a possible 
10 this game was praised as "one of the best I've 
seen on any computer" by a prominent reviewer 
in a leading magazine. The idea is to shoot a 
centipede before it overuns you , the problem 
being every time you hit it, it divides into two 
separate shorter ones. Several other little 
creatures boun ce around du ring th is st ru gg le. All 
of them lethal. 100% machine language makes 
the rapid fire action very smooth . A joystick is 
optional, but as always, recommended, (a trac 
ball is also very nice!) . 

(CG054) Krazy Kong $12.95 
Three screens, a gorilla , barrels, and changing 
difficulty levels help to make this one of our most 
popular. Joystick opt ional. 

(CG098) Racefun $19.95 
Extensive use of multicolored character capabili
ties of the " Vic" make this one ve ry appea ling 
the eye. Fast all machine language 
action , quick response to the stick or 
keyboard controlled throttle, combine 
with the c hallenge of drivi ng in 
ever faster traffic to make it 
appeal to the rest of the body. 
Joystick controlling 
is an option. 

(CG058) Rescue From Nufon $12.95 
Must find 30 hostages in thi s 100 room, 5 story, 
alien infested, graphic adventure game. A 
continual big seller. Keyboard only (n . = north w = 
west etc.) 

(CG068) The Catch . .. $12.95 
Another all machine larguage game based on the 
principle that one person with one joystick 
guiding one catch/ shield can catch everything 
that one alien can throw at one. The action comes 
slowly at first but by the fourth wave you' ll be 
aware of. . "The Catch" ... 

Expanded Memory Vic 20 Games 
(CG090) Defender On Trl $19.95 
Pilot a defender sty le ship on mission to save 
trapped scientists from a fiery fate (they are 
aboard an alien vessel deep in the gravity well of 
sol). Exce llent graphics . Short scene setting story 
in the instructions. "Defender On Tri " requires at 
least 3K added memory. 

(CG092) 3D Man $19.95 
The maze from probably the most popu lar arcade 
game ever, with perspective altered from over
head to eye level. The dots, the monsters, the 
power dots, the side exits, the game is amazing . 
"3D Man" requires at least 3K added memory. 

(CG088) Space Quest $19.95 
Our first 8K memory expander game and its a 
beauty . The scene (a short sto ry is inc luded) is far 
in the future, a time when man's knowledge has 
reduced an entire galaxy into a mapped series of 
quadrants. This game has stratagy (you plot your 
own hyperspace jumps on Galaxy map), action 
(against a starry background you find yourse lf 
engaged in a dogfight, laser style) , exp loration 
(you must fly your ship deep into caverns to pick 
up necessary fuel) . "Space Quest" requires at 

least 8K memory expansion and a joystick. 

Commodore 64 
(CG602) 30-64, Man $19.95 
Th is available on the expanded "Vic 20" 
game, has been comp letely rewritten for 
the 64 and uses sprites, sounds, and 
other featu res not available on the "Vic". 
This one requires a joystick. 

P.O. Box 156, Shady Cove, Oregon 97539·0156 
VIC is a trademark of Commodore Business Machines, Inc. 

Mastercard and Visa cards accepted C.O.D. Ordilrs ... call (503) 878·2113 
Games will be on tape unless you request disk. Ask fo r our FREE catalog! 
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,235,235,59,59,15,3

DATA3,3,3,3,3,3,1,5,21,22,21,21,21,21,

5,5,1,1,0,0,0,0,0,0,0

DATA0,0,2 5 2,2 55,3,60,2 5 5,2 55,245,213,2

13,213,217,234,230

DATA231,255,255,255,255,252,92,84,85,8

5,149,165,138,128,96,96

DATASS,88,89,22,5,5,1,1,0,0,0,0,0,255,

2 55,255,255,255,255,125,125,125,1

25,125

DATA25 5,2 55,2 55,2 55,19 5,0,65,65,0,65,8

5,85,85,170,20,20

DATA40,170,170,85,170,85,85,85,85,0,0,

63,255,192,60,255

DATA255,95,87,87,87,103,171,155,219, 25

5,255,255,255,63,53,21

DATA85,8 5,86,90,162,2,9,9,37,37,101,14

8,80,80,64,64,0

DATA12,63,251,171,235,235,43,43,235,23

5,235,236,236,240,192

DATA192,192,192,192,192,192,64,80,84,1

48,84,84,84,84,80,80,64,64,0,0,0,

0,0,0,0

PRINT"{CLEAR} {05 DOWN}HeLLO, THERE 1 MY
NAME {DOWNllS FRED, THE SEE-THRU
{downImouse- what's yours"

print:inputn?

print"{clear]{02 downjwell,"n$

PRINT"[DOWNJi HAPPEN TO LIVE IN
{DOWN}

{DOW

{DOW

8=LT.OR."

9=PINK"

10=LT.CYAN"

11=LT.PUR."

12=LT.GRN."

13=LT.BLUE"

14=LT.YEL."

DOWNjYOUR COMPUTER. THEY

CALL ME A SEE-THRU"

PRINT"£dOWN}MOUSE BECAUSE I'M
DOWNllNVISIBLEi"

print"[downjbut you can see me by {dow

dowwIpainting me different [down)
colors. just press the"

print"space bar to begin."
getb$:ifb?=""then158

IFB$=" "THEN161

GOTO158

print"{clear]{down}first let's color m
y {down}face. pick a number."

print"{down]1=red
print"{down]2=cyan

print"{down}3=purple

PRINT"(dOWN}4=GREEN
PRINT"{DOWN}5=BLUE
PRINT"{DOWN}6=YELLOW

PRINT"{DOWN}7=ORANGE
PRINT:INPUTC$:D=VAL(C$)+2

IFD<3ORD>16THEN161

PRINT"[CLEAR]{DOWN}THANK YOU, "N$
PRINT"[DOWNiNOW HOW ABOUT MY EARS

UB1S5

PRINT"{CLEAR}{DOWN)VERY GOOD 1 NOW MY E
YES":GOSUB185

PRINT"[CLEARiOKAY, "N$

PRINT"{DOWNjONE LAST TIME TO COLOR{DOW
DOWN]MY MOUTH.":GOSUB185:GOTO193

PRINT"{DOWN}1=BLACK":PRINT"[DOWN)2=WHI
TE":PRINT"{DOWN}3=RED":PRINT"{DOW

DOWN)4=CYAN"

PRINT"{DOWN}5=PURPLE":PRINT"{DOWN)6=GR
EEN":PRINT"{DOWN)7=BLUE":PRINT"[D

DOWN)8=YELLOW"

Y=Y+1:PRINT:INPUTH$(Y):H(Y)=VAL(H$(Y))

IFH(Y)<1ORH(Y)> 3ANDY=1THENY=0:GOTO17 3

IFH(Y)<1ORH(Y)>8ANDY=2THENY=1:GOTO175

IFH(Y)<1ORH(Y)>8ANDY=3THENY=2:GOTO176

H(Y)=H(Y)+7

RETURN

GOS

193 PRINT"{CLEAR}{DOWNiOKAY, "N?

194 PRINT"{DOWN)HERE WE GO. IF YOU {DOW
DOWNjWANT TO CHANGE MY {DOWN}
COLORS, PRESS THE"

195 PRINT"{DOWNJSPACE BAR.":PRINT"[DOWN}AN
D WHEN YOU WANT TO {DOWN}QUIT, P
RESS E."

196 print"[down)but to see me as you {dow
downJjust painted me, pressEdown]

any key but those two."

197 getf?:iff$=""then197

198 iff$=" "theny=0:poke36869,240:poke3687

9,27:GOTO161

199 IFF$="E"THEN250

200 PRINT"{CLEAR}":POKE36869,2 55

201 PRINT"{CLEAR)":POKE36869,25 5
202 POKE36879,9

210 POKE36878,D*15+1

220 X=7887:C=30720

221 FORA=1TO2

222 FORB=0TO20STEP5

223 POKEX,B+A:POKEX+C,H(1)

2 24 X=X+1

2 25 NEXTB

2 26 X=X+17:NEXTA

227 FORA=3TO5

228 FORB=0TO20STEP5

229 POKEX,B+A:POKEX+C,H(3)

2 30 X=X+1:NEXTB

231 X=X+17:NEXTA

2 32 POKE7888+C,H(2):POKE7889+C,H(2):POKE79

10+C,H(2):POKE7911+C,H(2)

2 33 POKE7890+C,H(2):POKE7912+C,H(2)

234 GOTO197

250 POKE36869,240:POKE36879,27

260 PRINT"{CLEAR){09 DOWNiSO LONG,"N$"i"©

ET POUR

VIC-2O
SOFTWARE

TRIUMPH WITH A WINNER!

fM)agreeable Software:

'List HELPER'" $19.95

Nelson Software:

Word MITE'" 14.95

Letter MITE" 14.95

Address MITE1* 14.95

List MITE™ 14.95

Net WORTH 14.95

16.95

16.95

14.95

14.95

29.95

19.95

Inventory

"Order/Invoice

"Suppliers

"Customers

•Payroll (Checks, etc.) ....

WordPauer (16K)....

Educational

Hang 'em (5K or ")

Geogramania

Graphics, slates, capitals

Chopper Math

"8K exp. required

nventory WORTH

Also:

"General Ledger I, II

"Accounts Payable

"Accounts Receivable

1963 catalog only St.00

VISA & MASTER CHARGE ACCEPTEC

Si.00 handling charge with ea. order

DEALER INQUIRES WELCOME

1 COMPUTE" MaV1983

,235,2 35 ,59,59,15,3 
141 DATA3 , 3 , 3,3 , 3 , 3,1 , 5,21,22 , 21 , 21 , 21,21, 

5,5,1,1,0,0,0,0,0,0,0 
142 DATA0,0,252 ,2 55 , 3 , 60 , 255 , 255 ,245 ,213 , 2 

13,213,217,234,230 
143 DATA231 ,2 55 , 255 , 255,255,252 , 92 , 84,85 , 8 

5,149 ,165 ,1 38 ,128, 96 ,96 
144 DATA88 , 88 , 89 , 22,5,5 , 1 , 1,0,0 ,0, 0 ,0, 255, 

255,255,255,255,255,125,125 , 125,1 
25,125 

145 DATA255 , 255 , 255 , 255,195 , 0 , 65 , 65 , 0 , 65,8 
5,85,85,170,20,20 

146 DATA40 ,170 ,1 70,85,170,85 , 85,85,85,0,0, 
63 , 255 ,19 2 , 60 , 255 

147 DATA255 ,9 5 ,87, 87 ,87,103 ,171,1 55 ,219,2 5 
5 , 255,255 ,2 55,63,53,21 

148 DATA85 , 85 , 86,90,162,2,9,9,37,37, 1 01 ,1 4 
8,80,80,64,64,0 

149 DATA12,63,251,171,235,2 35 , 43 , 43,235,23 
5 ,235,2 36 ,236,240,1 92 

150 DATA192,192,192 ,1 92,192,192,64 ,80 , 84 , l 
48,84,84, 84 ,84, 80,80,64 , 6 4, 0 , 0 , 0, 
0 , 0,0 ,0 

151 PRINT" [ CLEAR ) [ 05 DOWN)HELLO , THEREI MY 
NAME [ DOWN )I S FRED, THE SEE- THRU 
[ DOWN )MOUSE. WHAT'S YOURS " 

152 PRINT : INPUTN~ 
153 PRINT" [CLEAR) [02 DOWN !l-IELL , "N~ 
154 PRINT "[DOWN)I HAPP EN TO LI VE I N [DOW 

DOWN)YOUR COMPUTER. THEY [DOWN) 
CALL ME A SEE- THRU " 

155 PRINT" [ DOWN ) MOUSE BECAUSE I 'M [DOW 
DOWN)INVISIBLE I" 

1 56 PRINT "[ DOWN)BUT YOU CAN SEE ME BY [ DOW 
DOWN)PAINTI NG ME DIFFE RE NT [DOI-IN) 
COLORS . JUST PRESS THE" 

157 PRINT "SPACE BAR TO BEG I N." 
1 58 GETB~:IFB~ -""THEN 1 58 
1 59 I FB~ -" "THEN16 1 
160 GOT0158 
161 PRINT"[CLEAR)[DOWN)FIRST LET'S COLOR M 

Y [DOWN)FACE. PICK A NU MBE R." 
1 62 PRINT"[DOWN)l-RED 8 -LT .OR." 
1 63 PRINT "[DOWN ) 2- CYAN 9- PINK " 
1 64 PRINT"[DOWN)3-PURPLE 10-LT.CYAN" 
1 65 PRINT" [ DOWN )4-GREEN ll-LT . PUR ." 
166 PRINT" [ DOWN) 5-BLUE 12-LT.GRN. " 
16 7 PRINT"[DOWN)6 - YELLOW 13-LT.BLUE" 
168 PRINT " [DOWN) 7-0RANGE 14-LT . YEL . " 
171 PRINT :INPUTC~ : D-VAL( C~ )+2 
172 IFD<30RD>16THEN161 
173 PRINT " [ CLEAR ) [DOWN)THANK YOU , "N~ 
174 PRINT " [DOWN)NOW HOW ABOUT MY EARS":GOS 

UB185 
175 PRINT " [CLEAR)[DOWN)VERY GOOD I NOW t1Y E 

YES " :GOSUB185 
176 PRINT" [CLEAR)OKAY, "N ~ 
1 77 PRINT " [DOWN)ONE LAST TIME TO COLOR[DOW 

DOWN)MY MOUTH. ": GOSUB18 5:GOT0193 
185 PRINT" [DOWN) l-BLACK": PRINT " [DOWN) 2-WHI 

TE ": PRINT " [DOWN) 3-RED": PRINT " [DOW 
DOWN)4-CYAN" 

1 86 PRINT " [DOWN ) 5-PURP LE": PRINT " [DOWN) 6- GR 
EEN":PRINT" [DOWN)7-BLUE":PR I NT " [ D 
DOWN)8-YELLOW " 

187 Y-Y+l : PRINT:INPUTH$(Y):H(Y)-VAL(H~(Y» 

188 I FH(Y)<10RH(Y»8ANDY-1THENY-0:GOT0173 
189 I FH( Y)<1 0 RH(Y»8ANDY-2THENY-l :GOT0 175 
190 IFH( Y)<'tORH(Y» 8ANDY-3THENY-2:GOT0176 
191 H(Y)-H( Y) +7 
192 RETURN 

100 COMPUT1! Mev lqaJ 

1 93 
194 

195 

196 

197 
198 

199 
200 
201 
202 
210 
220 
221 
222 
223 
224 
22 5 
226 
227 
228 
229 
230 
231 
232 

233 
234 
250 
260 

PRINT " [CLEAR) [DOWN)OKAY , " N~ 
PR I NT "[ DOWN )H ERE WE GO . IF YOU [ DOW 
DOWN)WANT TO CHANGE MY [ DOWN ) 
COLORS, PRESS 'rHE" 
PRINT"[DOWN)SPACE BAR.":PRINT"[DOWN)AN 
D WHEN YOU WANT TO [DOWN)QUIT , P 
RESS E. " 
PRINT"[DOWN)BUT TO SEE ME AS YOU [DOW 
DOWN )JUST PAINTED ME, PRESS[DDWN) 
ANY KEY BUT THOSE TWO." 
GETF~: IFF~-" "THEN197 
IFF~-" "THENY-0:POKE36869 ,240: POKE 3687 
9,27 : GOT0161 
IFF$-"E"THEN250 
PRINT"[CLEAR)":POKE36 869 , 255 
PRINT " [CLEAR ) ":POKE36869,255 
POKE36879 , 9 
POKE36878,D*15+1 
X-788 7: C- 30720 
FORA-1T02 
FORB-0T020STEP5 
POKEX , B+A: POKEX+C,H(l) 
X-X+ l 
NEXTB 
X-X+17:NEXTA 
FORA-3T05 
FORB-0T020STEP5 
POKEX , B+A: POKEX+C,H(3) 
X-X+l:NEXTB 
X-X+17:NEXTA 
POKE7888 +C,H ( 2) : POKE7889 +C, H(2):POKE79 
1 0+C, H(2):POKE7911+C,H(2) 
POKE7890+C , H(2):POKE7912+C , H( 2) 
GOT0 197 
POKE36869,240:POKE36879 , 27 
PRINT"[CLEAR)[09 DOWN)SO LONG, "N$ "I"© 

ET POUR MOl 
VIC-2.0 
SOFTWA 

TRIUMPH WITH A WINNER! 
(M)agreeable Software: 

°Lis t HELPER" ...... $19.95 
Nelson Software: 

Word MITE" .................. 14.95 
Leiter MITE" 14.95 
Address MITE" .............. 14.95 
List MITE'· ............... .. ..... 14.95 
Net WORTH .... ........... 14.95 
Inventory WORTH ..... _ .. 14.95 

Also: 
"General Ledger I, II .... $ 19.95 
"Accounts Payable .... _ . 16.95 
"Accounts Receivable ... 16.95 

1983 catalog only $1.00 
. , 

"Inventory .... ................ 16.95 
· O rder/ lnvoice ............... 16.95 
· Suppliers .. . . .. 14 .95 
· Customers .. . ... 14.95 
·Pa~'Torr (Che<;ks. erc.) ..... 29.95 
Word PaueT (I6K) .. .... 19.95 

Educational 
Hang 'em (SK a T") .... 512.95 
Geogramania 
G .ap/ucs. Slates . capltali 12.95 
Chopper Math ................ 12.95 

°SK expo req uired 

$1 .00 handling charge with u . order 
DEALER INQUIRES 

PAl ~,~~!~,~~,~ 
4400 Arden View Ct .• St. Paul . MN 55112 • (612)633.0891 

VIC·2D is a TM of Commodore Busmess Machines 



RAMAX
/x... .. by APROPOS

The ONLY RAM your VIC-20® will need

FEATURES
A full 27k bytes of RAM

(added to VICs 5k

equals 32k.)

Fully switchabte in sections:

BLK 1 switches 8k

(Adr. 8192 to 16383)

BLK 2 switches 8k

(Adr. 16384 to 24575)

BLK 3 switches 8k

(Adr. 24576 to 32767)

BLK 5 allows/disallows

8k ROM (games)

(Adr. 40960 to 49152)

RAM switches 3k (Adr. 1024 to 4095)

May be used with Super Expander®

games or ANY other VIC-20

compatible cartridge.

Built in RESET switch.

Fuse protected.

Totally self-contained.

2 duplicate extension connectors for any device

normally plugged into the expansion port. (BLK 5

switched to connectors)

Very low power usage. (.150 amp max.)

High reliability gold plated connectors.

6 month parts and labor warranty.

Factory service. - Extended service always available.

THIS SUPERB PLUG-IN GIVES YOUR VIC-20

REAL POWER AND EXPANDABILITY

SOFTWARE

DR. FLOYD

FOR ONLY $149.00 Shipping included

WE ARE NOW OFFERING "RAMAX Jr." (19k),

which is identical to RAMAX in EVERY way, except the

top 8k (BLK 3) is not incorporated. Our introduction

price is $129.00, shipping included.

WE SERVICE WHAT WE SELL

TO ORDER:
Send Check or Money Order For the Total

Calif, residents add 6% tax.

Phone orders: CALL (805) 482-3604 24 HRS.
For credit card orders, include all information-on card.

or contact your local dealer.

Foreign orders, add $8.00.

All items shipped from stock.

DEALER INQUIRIES WELCOME

Psychoanalysis by computer? — well, not quite, but Dr. Floyd will
carry on a conversation with you using psychoanalytic techniques

giving the appearance of artificial intelligence. Requires 16k RAM

or more.

$14.95 shipping included.

WORD PLAY

"WORDPLAY" is a collection of programs which allow the user to

make original stories, write a form of Japanese poetry, play the fun

game of Animal (children love this one), and create jargon. A
bonus secret message (cypher) program is also included. In a

word, "WORDPLAY" is a bargain.

Requires 16k RAM or more.

$14.95 shipping included.

TYPE FOR YOUR LIFE

With more challenge than an arcade game, learn to type up to 75+

words/min. (User selectable, but no FOOLING AROUND allowed).
TEXT IS WIDELY VARIED SINCE IT COMES FROM THE

PROGRAM TAPE. Action color graphics with sound fix your eyes

to the screen (away from your fingers - clever!) Your man rows

your boat up stream as fast as you can type. Maintain speed and

destroy the Sea Monster; slow down and he will get you. Runs on

the unexpanded VIC.

$14.95 shipping included.

All software is on high quality cassettes

and is replacement guaranteed.

APROPOS TECHNOLOGY

VIC-20 & SUPER EXPANDER are registered

trademarks ol Commodore Business Machines. Inc.

350 N. Lantana Ave., Suite 821
Camarillo, CA 93010

TM 

by APROPOS 
The ONL V RAM your VIC-20® will need 

FEATURES 
• A full 27k bytes of RAM 

(added to VICs 5k 
equals 32k.) 

• Fully switchable in sections: 
BLK 1 switches 8k 

(Adr. 8192 to 16363) 
BLK 2 switches 8k 

(Adr. 16384 to 24575) 
BLK 3 switches 6k 

(Adr. 24576 to 32767) 
BLK 5 allows/disallows 

6k ROM (games) 
(Adr. 40960 to 49152) 

RAM switches 3k (Adr. 1024 to 4095) 
• May be used with Super Expander" 

games or ANY other VIC-20 
compatible cartridge. 

• Built in RESET switch. 
• Fuse protected. 
• Totally self-contained. 
• 2 duplicate extension connectors for any device 

normally plugged into the expansion port. (BLK 5 
switched to connectors) 

• Very low power usage. (.150 amp max.) 
• High reliability gold plated connectors. 
• 6 month parts and labor warranty. 
• Factory service. - Extended service always available. 

THIS SUPERB PLUG-IN GIVES YOUR VIC-20 
REAL POWER AND EXPANDABILITY 

FOR ONLY $149.00 Shipping included 

WE ARE NOW OFFERING "RAMAX Jr." (19k). 
which is identical to RAMAX in EVERY way, except the 
lOP 8k (BLK 3) is not incorporated. Our introduction 
price is $129.00, shipping included. 

WE SERVICE WHAT WE SELL 

TO ORDER: 
Send Check or Money Order For the Total 

Calif. residents add 6% tax. 
Phone orders: CALL (805) 482-3604 24 HRS. 
For credit card orders, Include all information' on card. 

er contact your local dealer. 

Foreign orders, add $8.00. 

All items shipped from stock. 
DEALER INQUIRIES WELCOME 

SOFTWARE 
DR. FLOYD 

Psychoanalysis by comp~er? - w~ll, not quitel bul ~r. Aoy~ will 
carry on a conversation with you USing psychoana~lc techniques 
giving the appearance of artificial intelligence. ReqUires 16k RAM 
or more. 
$14.95 shipping included. 

WORDPLAY 
"WORDPLAY" is a collection of programs which allow the user to 
make original stories, write a fann of Japanese poetry, play the fun 
game of Animal (children love this one), and create Jargon. A 
bonus secret messa~e (cypher) program is also included. In a 
word, "WORDPLAY' is a bargain. 
Requires 16k RAM or more. 
$14.95 shipping included. 

TYPE FOR YOUR LIFE 
With more challenge than an arcade game, learn to type up to 75+ 
words/ min. (User selectable. but no FOOLING AROUND allowed). 
TEXT IS WIDELY VARIED SINCE IT COMES FROM THE 
PROGRAM TAPE. Action color graphics with sound fix your eyes 
to the screen (away from your fingers · clever!) Your man rows 
your boat up stream as fast as you can type. Maintain speed and 
destroy the Sea Monster; slow clown and he will get you. Runs on 
the unexpanded VIC. 
$14.95 shipping included. 

All software is on high quality cassettes 
and is replacement guaranteed. 

VIC-20 & SUPER EXPANDER are registered 
trademarks of Commodore Business Machines, Inc. 

350 N. Lantana Ave .• Suite 821 
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Atari Starshot
Matthias M Giwer

You arc flying down a trench bisecting an artificial

world, A disembodied voice whispers in your car, "Turn

off your computer - BASIC is too slow." As this game

will demonstrate. Atari BASIC can be fast enough if

you know how to speed it up.

The features in the Atari computer give it a

graphics potential that approaches that available

in dedicated graphics-oriented computers. And,

features of Atari BASIC allow very fast manipula

tion of strings, Direct Memory Access for the

Player/Missile Graphics, and the direct call of

machine language from BASIC. This game com

bines all of these features and a few others.

Let's start the discussion of this program

with the subroutine at line 30000. The first thing

to do is to enable the Player/Missile Graphics.

Appendix A of the Atari Hardware Manual

gives a detailed example of how to do this. This

method only works when there is nothing on the

screen. As soon as you write to the screen, this

method fails. The usual approach is to reserve

enough pages for the screen RAM, the Player/

Missile graphics pages, etc. All in all, to use Player/

Missile Graphics with GRAPHICS 7, you wind up

reserving 32 pages and, in the process, taking

care of the computer rather than letting the

Operating System (OS) take care of you. Here is

how to do it right.

RAMTOP

Contained in register 106 is the number of pages

of RAM available to you for your use after every

thing needed for the system has been accounted

for. What we want to do is to change this number

so that RAM is protected for the Player/Missile

Graphics pages. This is accomplished by POKE

106, PEEK(106)-16. This puts a number into that

register that is 16 pages less than the number the
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Operating System determines upon powering up

the computer or upon system reset. But just

POKEing a new number does nothing until the

computer makes use of it.

The second GRAPHICS 7 call causes the

Operating System to make use of this new RAM-

TOP to relocate the screen RAM and the display

list below RAMTOP. If you do not make this

graphics call, you will find that the screen memory

is above the new, lower protected memory limit,

and the system will crash at the first attempt to

scroll the screen. In other words, your system

registers that point to the first screen byte, and

the display list will be above RAMTOP. The

Operating System cannot handle this.

You proceed as normal but much more cleanly

now that you have lowered the effective top of

your RAM and made the Operating System reor

ganize itself around that new maximum RAM

with the second graphics call. Lines 30204 and

30206 are the enabling POKEs for Player/Missile

Graphics as described in many articles and in De

Re Atari. Line 30208 is the POKE to tell the Oper

ating System where to find the start of the Player-

Missile data. The start of this data is now simply

RAMTOP.

With Player/Missile Graphics set up this way,

you can forget about what the rest of the system

is doing and treat it just as though Player/Missile

Graphics were not in use. The Operating System

will take care of you.

Player Definition

The next routine of interest is at line 30236. (This

is the machine language routine published in the

February 1982 issue of COMPUTE!.) It provides

relocation of the four players at machine language

speeds by means of two POKEs and, since the

routine is executed during the vertical blanking

time, the motion appears to be continuous. The

Atari Starshot 
Motthlos M Glwer 

You nre flyillg dow II n trellch bisectillg nil nrtificinl 
world. A diselllbodied voice whispers ill your enr, "Tum 
off YOllr COll lp"ter - BAS IC is too slow." As this gnllie 
will delllollstmte, Atnri BAS IC ca n be fns t ellol/gh if 
YO Il kllow how to speed it lip . 

The fea tures in the Ata ri computer give it a 
grap hics potential that approaches that availab le 
in dedica ted graphics-oriented compu ters. And, 
features of Atari BASIC allow ve ry fast manipula
tion of s tri ngs, Direct Memory Access fo r the 
Player!Missile Graphics, and the di rect ca ll of 
machine language fro m BASIC. This game com
bines all of these fea tures and a few others. 

Let' s sta rt the discussion of thi s program 
with the subrou tine at line 30000. The firs t thi ng 
to do is to enable the Player!M issile Graphics. 

Appendix A of the Alnri Hnrdwnre Mmlllni 
gives a deta iled exam ple of how to do this . This 
method onl y wo rks w hen there is nothing on the 
screen. As soon as yo u w rite to the screen, this 
method fa ils. The usua l approach is to reserve 
enough pages fo r the screen RAM, the Player! 
Missile graphics pages, etc. All in a ll , to use Player! 
Missil e Graphics with GRAPHICS 7, you wind up 
rese rving 32 pages and , in the process, taking 
ca re of the computer rather than letting the 
Operating System (OS) take ca re of you . Here is 
how to do it righ t. 

RAMTOP 
Contained in registe r 106 is the nu mber of pages 
of RAM ava ilable to you for your use after every
thing needed for the sys tem has been accounted 
for. What we want to do is to change thi s number 
so that RAM is p rotected fo r the Player/Missi le 
Graphics pages. This is accomp lished by POKE 
106, PEEK(106) -16. This puts a number into that 
register that is 16 pages less than the number the 
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Operating System determines upon powering up 
the computer or upon sys tem rese t. But jus t 
POKEing a new number does nothing unti l the 
computer makes use of it. 

The second GRAPHI CS 7 ca ll causes the 
Operating System to make use of thi s new RAM
TOP to relocate the screen RAM and the di splay 
li st below RAMTOP. If you do not make this 
graphics ca ll , yo u will find that the sc reen memory 
is above the new, lower p rotected memory limit, 
and the sys tem will cras h a t the firs t attempt to 
scroll the screen . I n other words, your sys tem 
registe rs that poin t to the first screen byte, and 
the display li st wi ll be above RAMTOP. The 
Operating System cannot handle th is . 

You proceed as normal but much more cleanly 
now that you have lowered the effecti ve top of 
your RAM and made the Operating Sys tem reo r
ga ni ze itself a round that new maximu m RAM 
with the second graphics ca ll. Lines 30204 and 
30206 are the enab ling POKEs for Playe r/Miss ile 
Graphics as desc ribed in many articl es and in Dc 
Re Atm·i. Line 30208 is the POKE to te ll the Oper
ating System w here to find the start of the Player
Missi le data. The start of this data is now simply 
RAMTOP. 

With Playe r/Miss il e Graphics se t up thi s way, 
you ca n forge t about w ha t the res t of the system 
is doing and treat it just as though Player/M issile 
Graphics were not in use. The Opera ting System 
will take ca re of yo u. 

Player Definition 
The next routine of interes t is at line 30236. (This 
is the machine language ro utine published in the 
Februa ry 1982 issue of COMPUTE! .) It provides 
reloca tion of the four p laye rs at machine language 
speeds by means of two POKEs and , s ince the 
routine is executed during the verti ca l blanking 
time, the motion appears to be continuous. The 
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BASIC A-I- Will Rate an A+

BASIC A + is what you'd expect from the authors of Atari BASIC! It's the only logical upgrade available to
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rest of the 30000 lines define the players. Note

that the RESTORE in line 30310 makes Player 3

the same as Player 2, although it is defined as a

different color in line 30230.

Now let's jump to lines 100-120 - we will get

to the earlier lines later. These lines are the defini

tions that will be used for named subroutines

later. The use of named subroutines is a desirable

feature that greatly aids program development.

Lines 1890-1930 arc both the one-time calls

and those such as DISPLAY that are needed to set

up the game at the start.

The subroutine at line 10000 draws the back

ground in the way that makes this illusion of mo

tion possible. Note that each set of lines is drawn

with a different COLOR and that the COLOR

numbers rotate 1, 2, 3, 1, 2, 3, and so forth. I will

get back to this in a minute.

Color Rotation Simulates Motion

The START subroutine at line 5000 POKEs num

bers into the color registers so that you can see

the screen and draws the eight attackers. You will

note also that COLOR J also rotates the COLOR

assigned to the attacker graphic although in a

more complex manner than in BACKGROUND.

The DISPLAY subroutine at line 6300 controls

the scoring and number of lives information that

will be shown in the bottom alphanumeric

window.

ASELECT at line 6500 picks the order in which

the attackers will attack from among the pre

defined ATTACKl-4$ in lines 54 and 60.

Within the infinite loop at line 2100 you'll

find the reason why I used different COLORs to

draw the background. The four statements in line

2110 rotate the colors used in the background

through the registers in a "bucket brigade" man

ner; the colors seem to be moving toward you.

Given the drawn background, it appears as though

you are moving forward through the trench. This

illusion of motion requires the use of three differ

ent colors as a minimum. If there were only two

colors, they would appear to flicker back and forth

rather than move. The instructions in this line

will be used in almost every subroutine so that

this illusion of motion is maintained.

This technique is useful in many applications

- you can simulate many kinds of motion. If you

were to reverse the order of the instructions, you

would have the illusion of going backwards. Line

2120 is simply a short delay.

Another line that you will find throughout

the program is first used at line 5017. A = 74 +

PADDLE(O)/ 2.92 is the equation that limits the

motion of Player 0 on the screen. 74 is the farthest

left X location that Player 0 can move to. The range

of values for the PADDLE(O) is 0 to 228. Dividing

this range of values by 2.92 converts the largest
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value of 228 to the rightmost location of Player 0

and makes the full left-to-right motion of the

Player a full turn of the PADDLE. This equation is

also put into every subroutine where the program

execution takes a noticeable amount of time in

order to simulate continuous motion.

The subroutine MOVE at line 5100 is a loiter

ing loop that waits a random number of loops

until the first attack begins. When the number 50

is reached, program execution jumps to SELECT

at line 5200.

The SELECT subroutine picks the sequence

of the attackers from ATTACK1S through

ATTACK4S. ATTACKS for the first wave was

initially called in line 1930. This routine randomly

picks one of the four attack sequences defined in

lines 54 and 60. An attempt to read the ninth ele

ment in this string is TRAPped to line 5211 which

redraws the attackers and starts over.

Note this use of the TRAP instruction. It is

not meant simply to avoid a program crash, but

rather to perform an integral program function.

Rather than a RAM and time-consuming test or

loop, one simple statement is used.

Lines 5215-5240 erase the chosen attacker,

position Player 1 over the erased attacker, and

give some warning sounds. Line 5241 calls the

subroutine JOIN at line 5800. This routine adds

together the strings which are used to define the

X and Y positions of Player 1 as it moves from its

initial position to its attack position.

Special TRAPs

The strings are the AXIS and AY1S through AX8S

and AY8S that were defined back in the beginning

of the program. These are the X and Y coordinates

to be POKEd into PLX + 1 and PLY+ I. They are

stored as groups of three numbers. These values

are read in lines 5260-5270. Note that by using

TRAP here I do not have to keep track of the

number of elements in the string. And again in

stead of some test or loop, a simple statement

is used. These strings are merely added together.

No matter what the sequence of the attack, the

last pattern is always the same, and the last set of

numbers in the string is always the same.

The ATTACK subroutine at line 5300 is where

the shooting occurs. The first call is for the sub

routine PATTERN at line 5600. This subroutine

chooses among five possible X position patterns

and five possible Y position patterns. These art'

the rest of the strings defined in the beginning of

the program. This independent choice of X and Y

patterns permits a total of 25 different attack

patterns.

In line 5315, the X and Y values for this attack

motion are read out in groups of three. In this

case, the TRAP is used to jump back to the PAT

TERN subroutine call to pick another pair of

rest of the 30000 lines d efine the players. No te 
that the RESTO RE in line 30310 ma kes Playe r 3 
the same as Playe r 2, a lthough it is defined as a 
different co lor in line 30230. 

Now le t' s jump to lines 100-120 - we w ill ge t 
to the ea rli er lines later. These lines a re the d efini 
tions tha t will be used for named subroutines 
later. The use of na med subroutines is a desirable 
feature that greatly aids program developme nt. 

Lines 1890-1930 a re both the one-time ca ll s 
and those such as DISPLA Y tha t are needed to set 
up the game a t the sta rt. 

The subroutine a t line 10000 draws the back
ground in the way tha t makes thi s illusion of mo
tion possible. No te tha t each set of lines is d rawn 
with a diffe re nt COLOR a nd that the COLOR 
numbe rs ro ta te 1, 2,3, 1,2,3, a nd so forth . I will 
get back to thi s in a minute. 

Color Rotation Simulates Motion 
The START subroutine a t line 5000 PO KEs num
be rs into the colo r reg is te rs so that you ca n see 
the screen and draws the eight attacke rs. You will 
note also that COLO R J a lso rota tes the COLOR 
ass igned to the a ttacke r gra phic although in a 
more complex manne r than in BACKGROUND. 

The DISPLA Y subroutine at li ne 6300 controls 
the scoring and number of lives informatio n that 
w ill be show n in the botto m a lphanume ric 
windo\N. 

ASELECT a t li ne 6500 picks the orde r in w hich 
the a ttac kers w ill a ttack from among the pre
de fined A TT ACKl-4$ in lines 54 and 60. 

Within the infinite loop at line 2100 you' ll 
find the reason w hy I used differen t COLORs to 
draw the backg round . The four s ta teme nts in line 
2110 rota te the colors used in the bac kground 
through the regis te rs in a " bucket brigade" man
ner; the colors seem to be moving toward yo u. 
Gi ven the d,·awn background , it a ppears as though 
yo u a re moving forward through the trench. This 
illu sio n of moho n requires the use of three diffe r
ent colors as a minimum. If there we re on ly two 
colors, they would appear to flicke r back and fo rth 
rather than move. The instructi ons in th is line 
wi ll be used in a lmost every subroutine so that 
thi s illusion of motio n is main tained . 

Th is technique is useful in many ap plications 
- you ca n simulate many kinds of motion. If you 
we re to reve rse the o rder of the ins tructions, you 
would have the illusion o f go ing backwa rds . Line 
2120 is simply a short delay . 

Another line tha t you wi ll find througho ut 
the progra m is first used a t line 5017. A = 74+ 
PADDLE(O)/ 2.92 is the equatio n that limits the 
motion of Playe r 0 on the sc reen. 74 is the fa rthes t 
left X location that Playe r 0 can move to. The range 
of va lues for the PADDLE(O) is 0 to 228. Dividing 
this range of val ues by 2.92 converts the larges t 
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va lue o f 228 to the rightmos t loca ti o n o f Playe r 0 
a nd makes the full ieft-to- rig ht motion o f the 
Player a fu ll turn of the PADDLE. This equa ti on is 
also put into eve ry subroutine w here the program 
execution takes a noticea ble amount of time in 
order to simulate continuous motion. 

The subro utine MOVE at line 5100 is a lo ite r
ing loop that wa its a random number o f loops 
until the firs t a ttack begins . When the number 50 
is reached, program execution jumps to SELECT 
a t line 5200. 

The SELECT subro utine picks the seque nce 
of the attackers fro m A TT ACK1$ throug h 
A n -ACK4$. A TT ACK$ fo r the first wave was 
initi a ll y ca ll ed in line 1930. This routine random ly 
picks one o f the four a ttack sequences defin ed in 
lines 54 a nd 60. An a tt e mpt to read the ninth e le
ment in this s tring is TRAPped to line 5211 w hich 
redraws the attackers and starts over. 

Note thi s use of the TRAP ins truction . It is 
not mea nt simply to avoid a program crash, but 
rather to perform an integral program function. 
Rather than a RAM and time-consuming tes t o r 
loop, one simple s tatement is used. 

Lines 5215-5240 erase the chosen attacker, 
pos ition Playe r ·1 ove r the e rased a ttacker, a nd 
give some wa rnin g sounds. Line 524·1 ca lls the 
subroutine JOI N at line 5800. This routine adds 
togethe r the strings which are used to de fine the 
X and Y positions of Playe r 1 as it moves fro lll its 
initi al position to its a ttac k pos ition . 

Special TRAPs 
The s trings are the AXl $ a nd AYl $ through AX8$ 
and AY8$ that were d e fin ed back in the beg in n ing 
of the progra m. These a rc the X and Y coordinates 
to be POKEd into PLX +"[ and PLY + I. They a rc 
stored as groups of three numbers . These va lues 
a re read in lines 5260-5270. Note that by using 
TRA P here I do not have to keep track of the 
number of eleme nts in the s tring . And aga in in 
s tead of some tes t Or loop, a simple stateme nt 
is used. These strin gs a re merely added together. 
No matter what the seque nce of the attack , the 
last pattern is a lways the sa me, and the last set o f 
numbers in the string is alvvays the same. 

The ATTACK subroutine at line 5300 is where 
the shooting occurs . The first ca ll is for the sub
routine PATTERN at line 5600. This sub ro utine 
chooses among five possible X position pa tte rns 
and fi ve possible Y pos ition patterns. These a re 
the res t of the s trings d efi ned in the beginning of 
the program. This inde pende nt choice of X and Y 
patte rns permits a tota l of 25 differen t at tack 
pa tterns . 

In line 5315, the X a nd Y va lues for thi s attack 
moti on a re read out in g roups of three. In thi s 
case, the TRAP is used to jump back to the PA T
TERN subroutine ca ll to pick another pa ir of 
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strings when the end of the STRING is reached.

This gives continuously varying motion to the

attacker.

Lines 5324 and 5325 change the size of the

attacker as it comes "closer" or goes "farther

away." F and G are flags that control the firing

and motion of the missiles. It is worth examining

how these flags function.

F controls the attacker's missile firing. Other

than its housekeeping function, the primary pur

pose of the IF F=0 is to fix the X and Y location at

the moment of firing so that the motion is calcu

lated only from this point. After F is set to 1, these

statements are no longer executed. If they were,

the missile would weave back and forth in X and

Y in unison with the attacker. Behind the F= 1

flag are the calculations that determine whether

the missile passes to the left or to the right. The G

flag performs a similar program function.

Lines 5350 and 5352 check for missile-to-

player collisions and direct action to the appro

priate subroutine. Line 5355 clears the collision

registers.

HITYOU, HITME, HITUS

The HITYOU, HITME, and HITUS subroutines

introduce Players 2 and 3 as the explosions. In

HITYOU and HITME, these two players are se

quentially put in the same location as the hit

player. This sequence is controlled by the TT vari

able. Note that the two explosion shapes are the

same but of different colors. Also, when they are

called, they are placed one Y position different.

The purpose is to give some illusion of a dynamic

explosion.

Lines 5440 and 5540 move the hit player and

explosions off the screen. The logical truth state

ments determine whether the hit player was to

the left or right of center when hit and then move

it off the screen to the left or right as appropriate.

Lines 5545 and 5547 cause the attacker and the

explosions to grow larger as they go by.

The significant difference in the two sub

routines is that in HITYOU there is an additional

collision test in line 5560. This requires you to get

out of the way of the hit player as it rolls off the

screen. If you don't, you are also destroyed, and

both players roll off the screen. This is controlled

by the HITUS subroutine. Being hit by the at

tacker's missile and by the damaged attacker

causes you to lose one life.

Good Practice

This is a quick review of a fairly complex program.

It exploits many of the Atari's features. The

method of reserving the Player/Missile Graphics

pages by moving RAMTOP lets the machine take

care of you and perhaps completes the official

Atari version of how to turn on the function.

Flmoing colors create the illusion of 3-D movement in

"Starshoi."

40 J = 66:PX=5

50 DIM ATTACK*<8),AX5*<J),AY5*(J).AX

*<3*J),AY*(3*J>,APX1*<J),APYlt(J)
.APX4 (J > ,APYS (J)

51 DIM AX4*<J),AY4*<J),APX2S(J>TAPY2

$ < J),APX3$(J),APY3* <J),APX4*(J).A

PY4S <J), APX55 <J),APY5*(J)

5 2 DIM ftX3t(0),ftY3$(J),flX2$(J),AY2$(

J) ,AX6*(J) ., AY6* < J > ,AX7« <J) ,AY7*(J

),AY8*(J),AX8$(J).AX1*(J),AY1$(J)

53 DIM PLAYER*( 10) ,ATTACK 14(8), ATTAC

K2*(8>.ATTACK34(8),ATTACK44(8)

54 ATTACK2*="37628415":ATTACK3*="286

47135":ATTACK4*="47618325"

60 ATTACK 1*="54637281 ":PLAYER*="1 2

3 4 5"

61 AX5*="136136135134133132131130 129

128127126124122121121122123124125

126126"

62 AY5*="03803 7035034 034034035037039

04104 304504 704 9 05 205605906 2065068

071074"

6 3 AX4*="118120122124126128130132134

134132130128126126126126 126126126

126126"

64 AY4*="036034032030028030032034037

0 4 004 305005706307007608 20800780 76

07 507 4"

65 AX6*="156154152150148146 144142140

138136"

66 AY6*="038036034 033034036038040042

040038"

6 7 AX 2*="078 080082084 086088090092 094

096098"

68 AY2*="038042044046048050052049046

0 4 2038"

69 AX 1*="058060062064066068070072074

076078"

70 AY 11="03303503 1035033042046048046

04 2038"

7 1 AX3*="098 100I0210410610S110112114

116 113"

7 2 A Y 3 * = " 0 4 O O 4 4 O 4 8 O 4 6 O 4 4 O 4 2 0 4 0 O 3 8 0 3 6

037038"

7 3 AX7t="176 174 172 17016B166 164 162160

158156"

-7 0, AY7S-" 0 380360 34 032030033036039042

0 4 0038"

75 AX8*=" 196194192190188186184182180

1 78176"

76 A Y 8 * ="0 4 O 0 4 4 O 4 8 O 4 6 0 4 4 O 4 2 O4 0 O3 8 0 36

106 COMPUTE Mov1983

s trings when the end of the STRI NG is reached. 
This gives conti nuously varying motion to the 
attacker. 

Lines 5324 and 5325 change the size of the 
attacker as it comes " closer" or goes "farther 
away ." F and G a re flags tha t control the fir ing 
and moti o n of the missil es. It is worth exa mining 
how these flags function. 

F con tro ls the attacker's missil e firing. O the r 
than its housekeeping fun cti on, the primary pur
pose o f the IF F= O is to fi x the X and Y location a t 
the moment of firing so that the motion is ca lcu
la ted only from thi s poin t. Afte r F is set to ·1, these 
sta tements are no longer executed . If they we re, 
the miss ile wo uld weave back and forth in X and 
Y in uni son with the attacker. Behind the F = 1 
fl ag are the ca lculations tha t de te rmine whe the r 
the miss il e passes to the left or to the right. The G 
fl ag perfo rms a similar program functi on. 

Lines 5350 and 5352 check for missi le- to
p laye r co llisions and direc t acti on to the appro
priate subrout·ine. Line 5355 clea rs the co lli sion 
registe rs. 

HITYOU, HllME, HilUS 
The HITYOU, HITME, and HITUS subro utines 
introduce Players 2 and 3 as the explos ions. In 
HITYOU and HITME, these two players a re se
quentiall y put in the same loca tion as the hit 
player. This seq uence is controll ed by the TT va ri
able. No te tha t the two explosio n shapes a re the 
sa me but of diffe rent co lors. Also, w hen they a re 
ca lled, they are placed one Y position d iffe rent. 
The purpose is to give some illusion of a dynamic 
explosion. 

Lines 5440 and 5540 move the hit playe r and 
explosions off the screen. The logica l truth s ta te
ments determine w hethe r the hit player was to 
the left or right of center when hit and then move 
it off the sc reen to the le ft or ri ght as appropriate. 
Lines 5545 and 5547 cause the a ttacke r and the 
explosions to g row larger as they go by. 

The significa nt diffe rence in the two sub
routi nes is that in HITYOU the re is an additional 
collision test in line 5560. This requires yo u to get 
out of the wa y of the hit playe r as it rolls off the 
screen. If you don' t, yo u are also des troyed, and 
both players roll off the screen. This is controlled 
by the HITUS subroutine. Being hit by the at
tacker's missile and by the damaged attacke r 
causes yo u to lose one life. 

Good Practice 
This is a quick review of a fai rly complex p rogram. 
It exploits many of the Atari 's fea tures . The 
method of rese rving the Player/Miss ile Graphics 
pages by moving RAMTOP lets the machine take 
ca re of you and perhaps completes the offi cial 
Atari version of how to turn on the functi on. 

106 COMPUTl! May lQ83 

Flowill,'l{ colors create JlEe ill 1l 5ioll of 3-D mOl/elll('111 ill 
" Stars/wI. " 

40 J =66 , PX=5 
50 DIM ATTACK$(8),AX5$(J),AY 5$ (J)~AX 

$ ( 3 * J ) , AY$ ( 3 * J ) , AP Xl '$ (J ) , AP Y 1 '$ (J ) 
,APX$(J) ,APV$(J) 

51 DIM AX4$(J),AY4$(J),APX2$(J),APY2 
'$ (J ) , AP X 3$ (J ) , APY 3 $ (J ) , AP X 4 '$ (J ) , A 
PY4S(J) ,AP X5 S (J) ,APV5S(J) 

5 2 D IM AX 3 $(J),AY 3 S(J},AX2$(J),AY2$( 
J) ,AX6$ (J) ,AY6S(J) ,AX 7S(J ) ,AY7 $(J 
),AY8S( J) ,AX8S(J) ,AXlS(J ),AY lS(J) 

53 DIM PLAYER$(1 0), ATTAC K 1$(B)~ATTAC 

K2 $(B),ATTACK 3 $(8 ) ,ATTA CK 4$ (S) 
54 ATTACK 2 $=" 376284 1 5 ":ATTAC K3$= " 286 

4 7135 ": AT TACK 4$ = " 4 76 1 8325" 
60 ATTAC K 1 $ =" 5463728 1":PLA YERS="1 2 

3 4 5 " 
6 1 AX 5 $ = "1 3 61 36 1 35 1 3 41 33 1 32 1311 30 129 

1 28 1 27126 1 2 41 22 1 2 11 2 11 22 1 23 1 2 41 25 
1 26 126 " 

62 AY5$ = " 03803703503 4 03 4 0 3 4 03 50 3 7039 
0410 4 3 0450 4 70490520560590620650 68 
07 1 07 4" 

6 3 AX 4$ = "1 1812012212 412 6 1 28130 1 3 213 4 
1 3 41 32 1301 2 8 1 26 1 26 12 6126 1 26 1 2 61 2 6 
1 26 1 26 " 

64 AY4$ = " 0360 3 40 3203002 8 03003203 4037 
0 4 00 4 30 5 005706 3 070076082080078076 
07507 4" 

65 AX6$ = "15615415215 0 14814614414 2 14 0 
1 3 81 3 6" 

66 AY6$= " 03 8 03603403303 40 3 6 038 040042 
0400 3 8" 

67 AX2$="078080082084086088090092094 
0 9 6098" 

68 AY 2 S = "03804 20 44 0 46 0 48 0500520 49 0 4 6 
0 4 203 8 " 

69 AX1$ = " 0 58 06006206 4 06606807007207 4 
076078 " 

70 AY1$="03803503 1 03503 804 20 4 60 48046 
0 4 2038" 

71 AX 3 S = " 098 1 00 1 02 1 0 410 6 1 08 11 0 11 2 114 
116 11 8" 

72 AY 3 $ = " 0 4 00 44 0 4 80 4 60 44 0420 4 003 8036 
03 703 8" 

73 AX7$="1 7 6 1 7 41 72 1 70 1681661 6 41 62 1 60 
158156" 

7 4 AY 7 $ = " 03 8 03603 4 0 32 0300 3303603 90 42 
0 4 00 3 8" 

75 AX8$ = "1 96 1941 92 19 0 1881 86184182 1 80 
1 78 176" 

76 A Y8 $=" 0 40044 0 4 80 46 0 4404 20 4 003 8036 



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 S169. Then, try the VOICE BOX II for 10 days, and if it isn't ihe finest

•alue you've ever seen in a computer peripheral, the most challenging and

provocative addition you've ever made to your system, return it in its original

:ondition 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 easi ly enter or

modify new songs.

• Software that can convert the bottom two rows of the ATARI keyboard

into o 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 AL/EN face 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 ward in English, or vice versa.

• GREEN GO8LINS-A talking arcade game by John Wilson.

• Random Sentence Generator-An amusing grammar game that

helps teach school children 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.
Atari is a registered trademark of Werner Communications.



036038"

S3 APX1*="126120114110 11011412012613

21381421421381321261201 141 1OH011

4 120126"

8 4 APY1*="07407708209009510010410510

7 1091121141121091071051041OOO95O9

008 2 0 7 7"

85 APX2*="12612B13013413814214213613

0124 12 11131101071O410711011812012

4126128"

86 APY24="074079084086088094100 106 1 1

O 1 1 4 1 1O108106100094 03708008008007

8076075"

87 APX3*="12613013413814214614213813

4130126126 13013413814214414213813

4130126"

83 APY3*="07 4074074 074 07408208609009

310611412011410609809008608207407

4074074"

39 APX 4*=" 1261341421341261 181 10110 12

6134142134126118110 11012613414213

2126126"

90 APY4*="07407808203609208609207807

40 78082086092096092038034O8O07607

207 2074"

9 1 APX5*=" 12613213814415015616215615

0 1441381321261201161101040981O411

0 116 126"

9 2 APV5*="07 4 07 0068070074 03003409009

6 10210610209609208603207807 607 407

0072074"

100 BACKGRDUND=10000:START=5000:MOVE

=5100:SELECT=5200:ATTACK=5300:HI

TME=5400:HITYOU=5500

110 PATTERN-5600:RE5ET=5700:J0IN=580

O:HITUS=5900

120 XSCR=6000:YSCR=6100:LOSS=62OO:DI

SPLAY=6300:RESET2=64OO:ASELECT=6

SOO

1890 GOSUB 30000

1900 GOSUB BACKGROUND

1910 GOSUB START

192O GOSUB DISPLAY

1930 GOSUB ASELECT

2000 REM CONTROL LOOP

2100 FOR IJK=1 TO 2 STEP O

2110 TEMP= PEEK(710) :POKE 7 10,PEEK <70

9):POKE 709,PEEK(708):POKE 7 08,

TEMP

2120 D=SIN(1)

2130 GOSUB MOVE

29OO NEXT UK

5000 REM START

5005 POKE 7O8,10:POKE 709,0:P0KE 710

,56:POKE PLY,150:P0KE 53761,132

:REM 709,152

5010 FOR 1=1 TO 8

5011 FOR J=0 TO 2

5016 TEMP=PEEK(710):POKE 710,PEEK(70

9):P0KE 709,PEEK<708>:POKE 708,

TEMP

5017 A=74+PADDLE(O)/2.92:POKE PLX,A:

POKE 53760,A-33

5019 COLOR J*I:IF J*I=4 OR J*I=O OR

J*I=8 OR J*I=12 OR J*I=16 THEN

COLOR 1

5020 PLOT 20*1-10,J:DRAWTO 2O*I-11,J

5021 COLOR JtlsIF J*I=4 OR J*I=O OR

J*I=8 OR J*I=12 OR J*I=16 THEN

COLOR 2

5022 PLOT 20*1-8,J+3:DRAWTO 20*1-12,

J+3

5025 TEMP=PEEK(710):POKE 71O,PEEK<7O

9):POKE 709,PEEK(708):POKE 708,

TEMP

5033 COLOR J*I:IF J*I=4 OR J*I=O OR

J*I=8 OR J*I=12 OR J*I=16 THEN

COLOR 3

5034 PLOT 20*1-8,J +6:DRAWTO 20*1-9,J

+6:PLDT 20*1-12,J+6:DRAWTO 20*1

-1 1 ,J + 6

5036 NEXT J:NEXT I

5090 RETURN

5100 REM MOVE

5105 FOR IJK=1 TO 2 STEP O

5110 TEMP=PEEK(710):POKE 71O.PEEK(7O

9) : POKE 709, PEEK (708) -.POKE 708,

TEMP

5111 A=SIN(1)

5 120 A=74+PADDLE(O)/2.92:POKE PLX,A:

POKE 53760,A-33

5130 RR=RR+1:IF RR=50 THEN GOSUB SEL

ECT:RR=INT(40*RND(0)):P0KE 5376

3,0:POKE 53761,132

5185 NEXT UK

5190 RETURN

5200 REM SELECT

52O5 JJJ=JJJ+l

5210 TRAP 5211:R=VAL(ATTACK*(JJJ,JJJ

)>:COLOR OiGOTO 5215:TRAP 40000

5211 BOSUB START:JJJ=O:GOTO 5205

5215 FOR J=0 TO 2

5220 PLOT 20*R-10,J:DRAWTO 20*R-ll,J

5223 TEMP=PEEK(7 1O):POKE 710,PEEK(70

9) :POKE 709,PEEK <708) :POKE 70S,

TEMP

5224 A=74+PADDLE(0)/2-92:POKE PLX,A:

POKE 53760,A-33

5225 PLOT 20*R-8,8-J:DRAWTO 20*R-9,8

-J:PLOT 20JR-12,8-J:DRAWTO 20*R

-1 1 ,8-J

5230 NEXT J

5235 PLOT 20*R-8,3:DRAWTO 20*R-12,3:

PLOT 20*R-8,5:DRAWTO 20JR-12,5

5236 POKE PLX+1,36+20*R:P0KE PLY+1 ,3

8:PL0T 20*R-8,4:DRAWTO 20*R-12,

4

5238 FOR Z=250 TO 50 STEP -50:FOR X=

15 TO 0 STEP -5:SOUND 3 , Z , 8 , X : N

EXT X

5239 TEMP=PEEK(710):POKE 710,PEEK(70

9):POKE 709,PEEK(708):POKE 708,

TEMP

5240 NEXT Z

5241 GOSUB JOIN

5249 TEMP=PEEK(710):POKE 7 10,PEEK(70

9):POKE 709,PEEK(708):POKE 708,

TEMP:POKE 53763,134

5250 A=86+PADDLE(O)Z2.92:POKE PLX,A:

POKE 53760,A-33

5255 FOR J=l TO 200

5260 TRAP 5280:X=VAL(AX*(J*3-2,J*3))

:Y=VAL(AY*(J*3-2,J*3)):POKE PLX

+1,X:POKE PLY+1,Y:TRAP 40OOO:PO

KE 53762,Y-20

5265 TEMP = PEEK <7 10) :POKE 710,PEEK (70

9):POKE 709,PEEK(708):POKE 7 0S,

TEMP

5266 A=74+PADDLE(O)/2.92:POKE PLX,A:

POKE 53760,A-33

5270 NEXT J

5280 GOSUB ATTACK:GOSUB RESET

5290 RETURN

5300 REM ATTACK

5305 GOSUB PATTERN

5310 FOR J=l TO 200

5315 TRAP 53O5:X=VAL(APX*(J*3-2,J*3)

);Y=VAL(APY*(J*3-2,J*3)>:TRAP 4

108 COMPUTI! May 1983

036038 " 
83 AP Xls = "1 26 1 20 1 1 411 0 11 0 1141 20126 1 3 

2 1 38 14 2 14 2 1 3 9 132 126 1 20 11411 0110 11 
4 120126" 

8 4 APY1$ ="07 4 077082090095 1 00 1 0 41 05 10 
7 10 911 2 11411 2 1 0 91 07 1 05 1 0 41 00 095 09 
00 9 2077 " 

85 APX 2 s ="126 1 28 13 0 1 3 41 3 8 14 2 14 2136 1 3 
0 1 2 41 2 111 9 11 0 1 07 1 0 41 07 1101 1 8120 1 2 
41 26129" 

86 APY2s= "07 4 0790B 4 0 8609B 0 9410010611 
0 11411 0 1 08 1 06 1 000 94 0 8708008009007 
8 076075 " 

87 APX3S = "1 26 1 30 1 3 41 3 814 2 14 61 4 213B 1 3 
4 1 3 0126 1 26 130 1 3 4 1 3 8 14 21 4414 2 138 1 3 
41 30 1 26" 

89 APY3s = " 07 4 07 4 07 4 07 4 07 4 0 82 08609009 
81 0 6 1141 20 1141 060980900860 82 07 407 
40 7 4 0 7 4" 

89 AP X4 $= "1 26 13 414 2 13 41 261181 10 1 10 1 2 
61 3 4 1 4 2 1 3 4 126 11911 01 1 0 1 2 61 3 414 2 1 3 
2 1 26 1 26 " 

90 AP Y4$ = "07 4 07 808 20 8609208608207807 
4 07808208609209609208808 408007607 
207207 4 " 

9 1 AP X5 $ = " 1 2613 2 1 38 1441501561 62156 1 5 
0 14 4 1 3 81 3 2126 1 20 11 6 11 0 1 0 4 098 1 0 4 11 
0 11 61 26 " 

92 AP Y5 $ = " 07 4 070068 07007 4 09008 4 09009 
6 1 0 2106 1 0209609208608207807607 4 07 
00 7 207 4" 

10 0 BACKGROUND = 10000 , START = 5 000 ,MOVE 
=5 100 : SE LECT = 5200:ATTAC K= 5300 :HI 
THE=5 4 00 :HITYOU = 5500 

11 0 PATTER N=5 600 :RE S ET=57 00 :J O IN =5 8 0 
O: HITU S=5 9 00 

1 20 XSCR=6000 :Y SCR=6 1 00 :L OSS=6 2 00 :DI 
SP LA Y=6300:RESET2=6 4 00 :ASELECT = 6 
500 

18 90 GOSUB 30000 
1900 GOSUB BACKG ROUND 
1 910 GOSUB STAR T 
1920 GOSUB DISPLAY 
1930 GOSUB ASE LE CT 
2000 REM CONTROL LOOP 
2100 FOR IJ K= 1 TO 2 STEP 0 
2 11 0 TEMP=PEEK(71 0) ,PO KE 7 10,P EE K(70 

9):PO KE 709, PEEK (708):POKE 708, 
TEMP 

2 1200=S IN(I) 
21 30 GOSUB MOVE 
2900 NEXT IJ K 
5000 REM START 
5005 POKE 708,10,POKE 7 0 9,0,POKE 710 

,56:POKE PLY,1S0:POKE 53761,132 
,REM 709,152 

5010 FOR 1=1 TO 8 
5011 FOR J=O TO 2 
5 0 16 TEMP=PEEK(710 ):PO KE 710,PEEK(70 

9),POKE 709,PEEK(708),POKE 708, 
TEMP 

5017 A=74+PADDLE (0 ) / 2.92,POKE· PLX,A, 
POKE 5 3760, A-33 

5019 COLOR J*I,IF J*I=4 OR J*I =O OR 
J*I=8 OR J*I=12 OR J*I=16 THEN 
COLOR 1 

5020 PLOT 20 tI - I0 , J:DRAWTO 20tI-l1,J 
5 021 COLOR J*I,IF J*I=4 OR J*I=O OR 

JtI=8 OR JtI=12 OR Jtl = 16 THEN 
COLOR 2 

5 022 PLOT 20 *I - 8 ,J+3 :DRAWTO 20 *1 -1 2 , 
J+3 

5025 TEMP=PEE K(7 1 0) ,POKE 710,PEEK(70 
9),PO KE 709, PEEK(708) ,POKE 708, 

108 COMPtJ1"E! Moy1963 

TEMP 
5033 COLOR J*I,IF J*I=4 OR J*I = O OR 

J tl =8 OR JtI=1 2 OR Jtl = 1 6 THEN 
COLOR 3 

5034 PLOT 20tI-B , J+6:DRAWTO 20 tI -9,J 
+6 :PLOT 20 tI -1 2,J+6:DRAWTO 20 tl 
- 11 ,J+6 

50 3 6 NE XT J,NE XT I 
5090 RET URN 
5100 REM MOVE 
5105 FOR IJ K=1 TO 2 STEP 0 
5 11 0 TEMP=PEE K (71 0) , P OKE 710,PEEK(70 

9) ,PO KE 709, PEEK(708 ) ,POKE 708, 
TEMP 

5 111 A=SIN(I) 
5120 A=74+PADDLE(0)/2.92:PO KE PLX,A: 

POKE 5 3760, A-33 
51 30 RR=RR+l,IF RR = 50 THEN GOSUB SE L 

ECT, RR = INT ( 4 0 *RND(0»,POKE 537 6 
3 ,0 :POKE 53761, 1 32 

5185 NE XT IJK 
5190 RET URN 
5200 REM SELECT 
5205 JJJ = JJJ+l 
5210 TRAP 5211:R = VAL(ATTACKS(JJJ,JJJ 

»:COLOR O:GOTO 5215:TRAP 40000 
5211 GOS UB ST ART,JJJ =O ,GOTO 5205 
5215 FOR J= O TO 2 
5220 PLOT 20tR-I0,J:DRAWTO 20tR - l1,J 
522 3 TE MP=PEE K(7 10),POKE 7 10,PEE K(70 

9):POKE 709,PE EK(70 8 ) : PO KE 70 8 , 
TEMP 

522 4 A=7 4+PADDLE(0)/Z .9 2 : P OKE PLX,A : 
P OKE 5 3760, A-3 3 

5225 PLOT 20tR - B ,B- J:DRAWTO 20 t R- 9,8 
-J :PLOT 20tR-12~B-J:DRAWTO 20 tR 
- 11 ,8 -J 

5230 NE XT J 
5235 PLOT 20 tR - 8, 3 :DRAWTO 20 t R- 12, 3 : 

P LOT 20 tR -8,5 :DRAWTO 20 tR - 12,S 
52 3 6 POKE PL X+l , 3 6+20tR:POKE PLY+l,3 

8:PLOT 20tR - 8,4:DRAWTO 20 t R-12, 
4 

52 3 8 FOR 1=250 TO 50 STEP - 5 0 :FOR X= 
15 TO 0 STEP -5: S0UND 3 ,Z~8,X: N 

EXT X 
52 3 9 TEMP=PEEK(71 0 ) ,PO KE 710,PEEK(70 

9):POKE 709,PEE K(70 8):POKE 70 8 , 
TEMP 

524 0 NEXT Z 
5241 GOSUB JOIN 
5249 TEMP=PEE K (710),POKE 71 0 ,PEE K (70 

9):POKE 709,PE EK(708):PO KE 708, 
TEMP,PO KE 53763,134 

5250 A=86+PADDLE(O) /2. 92:PO KE PLX,A: 
POKE 53760,A - 33 

5255 FOR J=1 TO 200 
5260 TRAP 52BO:X = VAL(AX$(Jt 3-2, Jt3» 

:Y = VAL(AY$(Jt 3-2, Jt3»:POKE PL X 
+1,X:P OKE PLY+l,Y:TRAP 4 0000: PO 
KE 53762,Y-20 

5265 TEMP =P EE K(710) ,POKE 71 0,PE EK(70 
9):POKE 709, PEEK(70S):PO KE 708, 
TEMP 

5266 A=74+PADDLE(0)/2.92,POKE PLX,A' 
POKE 53760,A-33 

5270 NE XT J 
5280 GOSUB ATTAC K,GOSUB RESET 
5290 RETURN 
5300 REM ATTAC K 
5 305 GOSUB PATTERN 
5310 FOR J=1 TO 2 00 
5315 TRAP 5 3 05,X=VAL(APXS(J* 3-2, J*3) 

):Y=VAL(APY$(Jt3-2,Jt3»:TRAP 4 



0000

5 321 TEMP=PEEK<710):P0KE 710,PEEK(70

9) : POKE 709,PEEK(708):P0KE 708,

TEMP

5322 fl=74+PADDLE(0)/2.92:POKE PLX,A:

POKE 5376O,A~33

5324 IF Y>94 THEN POKE 53257,1:POKE

53258, 1

5325 IF Y<94 THEN POKE 53257,O:POKE

53258,0

5330 POKE PLX+1,X:POKE PLY+1,Y:POKE

53762,Y-20

5333 IF F=0 THEN M1P=MYPMBASE+777+Y:

POKE 53253,X:POKE M1P,12:M1PO=M

IP:T=MYPMBASE+9O7+Y:XT=X

5335 IF F=O THEN F=1;POKE 53765,207:

POKE 53764,100

5337 IF F=l THEN M1P=M1P+7:XT=(-1.5+

XT> ♦ (XT<128)+(1.5+XT) * (XT>128) :

POKE 53253, XT: POKE (IIP, 12: POKE

M1P0,O

5338 IF F=l THEN M1PO=M1P:POKE 5 3765

,160:IF M1P>T-5O THEN F=O:POKE

M1PD,O

5339 TEMP=PEEK(710) :POKE 7 10,PEEK (70

9) :POKE 70 9, PEEK < 708) :POKE 708,

TEMP

534 0 IF G=0 THEN IF PTRIG(O)=G THEN

MOP=MYPMBASE+768+15O:PT=BO+PADD

LE(0)/2.29:P0KE M0P,3:G=l:P0KE

53252,PT

5 342 IF G=l THEN MOPO=MOP:TO=MOP-70:

6=2:P0KE 53765,IS:POKE 53764,50

5347 IF G=2 THEN M0P = M0P-7:PT=(3 -5 + P

T)*(PT<:i28) + (-3.5 + PT)*(PT>128):

POKE MOP,3:POKE MOPO,0

5347 IF G=2 THEN POKE 53252,PT:MOPO=

MQPsPOKE 53765, 160: IF MOP<TO TH

EN G=O:POKE MOPO,O

5350 IF PEEK (53256)-2 THEN GOSUB

YOU

5352 IF P£EK<53257)=1 THEN GOSUB

ME:POKE MOPO,O:POKE M1PD.0

POKE 53 27 8,O

NEXT J

POKE PLX.PADDLE(0)

RETURN

REM HITME

POKE 53761,15:POKE

MlPO,O:RR=0

FOR J-l TO 200

IF TT=O THEN POKE 53258

PLY+2, 144+RR:P0KE PLX+2

PLX,A:PDKE PLY,148+RR:TT^1

54 13 IF TT=1 THEN POKE 53259,3:POKE

PLY+3,144+RR:P0KE PLX+3,A:POKE

PLX,A:POKE PLY.J4B+RR:TT=O

54 15 TRAP 5410:X =VAL(APX*EJ*3-2,J*3)

):Y=VAL(APY*(J*3-2,J*3)):TRAP 4

0 0 0 O

5421 TEMP=PEEK(710):P0KE 710,PEEK(7 0

9) BPOKE 7O9, PEEK (70S) :POKE 708,

TEMP

5424 IF Y>94 THEN POKE 53257.1:POKE

53258, 1

5425 IF Y-94 THEN POKE 53257,O:POKE

53258,0

5427 POKE PLX+1,X:POKE PLY+1,Y:POKE

53762,Y + 2 O

5430 IF TT=O THEN POKE 53258,3:POKE

PLY+2,144+RR:POKE PLX+2,A:POKE

PLX+3,0:TT=1

5431 IF TT=«O THEN POKE 532SS, 3: POKE

PLY+2,144+RR:POKE PLX+2.A:POKE

.J

5

5

5

5

5

^ j j

375

380

395

400

405

410

4 1 2

HIT

HIT

POKE PLY. I 48

MOPO,0:POKE

3:POKE

A:POKE

.43

5435-

544O

5441

5442

5444

5490

5495

5497

5500

5505

5510

55 3 1

34

.40

5547

5550

5560

5582

5584

559 0

5595

5597

56OO

561O

5621

5622

5623

5624

5625

5626

5 6 3 0

5641

5642

5643

5644

5645

5690

5700

5 7 10

5790

58 00

58 10

PLX,A:POKE PLY.14S+RR:TT=1

IF TT=1 THEN POKE 53259,3:POKE

PLY+3,144+RR:POKE PLX+3,A:POKE

PLX,A:POKE PLY,148+RR:TT=0

TEMP=PEEK(710>:POKE 7I0,PEEK<70

9):P0KE 7 0 9 . P E E K < 7 0 8 ) : P O K E 708,

TEMP

RR= (RR + 7) : A= ( A + 7) * (A"; 128) + (A-7)

*(A<127):IF A<0 THEN J=201

POKE 53760,RR

IF A<0 OR A>255 THEN J=201

IF 144+RR>255 THEN J=201

NEXT J:GOSUB YSCR

POKE PLY+2,229:POKE PLY+3,229:P

OKE 53 7 6 1,0

RETURN

REM HITYOU

POKE 53763,15:POKE MOPO,0:POKE

M1P0,O:RR=O:POKE MOP,O:POKE M1P

, 0

FOR J=l TO 200

IF TT=O THEN POKE PLY+2,Y-10:P0

KE PLX+2,X:POKE PLY+1,Y:POKE PL

X+1,X:POKE PLX+3,O:TT=1

IF TT=1 THEN POKE PLY+3.Y-9:P0K

E PLX+3,XiPOKE PLY+1.Y:POKE PLX

+ 1 . X:POKE PLX+2,O:TT =O

A=7 4+PADDLE(O)/2.92:POKE PLX,A:

POKE 53762,Y:POKE 53760,41+PADD

LE(O)/2-92

Y = Y + 7:X=(X + 3.5) * CX>128) + (X-3.5)

* ( X < 12 8)

IF Y>94 THEN POKE 53257,1:POKE

5 32 58,1:POKE 53259,I

IF Y>130 THEN POKE 53257,3:POKE

53258.3:POKE 5 3259,3

TEMP= PEEK (7 10) :POKE 7 10,PEEK<70

9):POKE 709,PEEK(708):POKE 708,

TEMP

IF PEEK(53260)<>0 THEN GOSUB HI

TUS

IF Y>255 THEN J=201

IF X>255 OR X<0 THEN J=201

NEXT J:GOSUB XSCR

POKE PL2+2,0:P0KE PLX+3,O:POKE

53763,0

RETURN

REM SELECT PATTERN

R=INT(5JRND(O) > +1

IF R=l THEN APX*=APX1*

IF R=2 THEN APX*=APX2*

IF R=3 THEN APX*=APX3*

IF R=4 THEN APX*=APX4*

IF R^5 THEN APX*=APX54

TEMP = PEEK (710) : POKE 7 10, PEEK (70

9):POKE 709,PEEK(703):POKE 708,

TEMP

R=INT(5*RND(0))+1

IF R=l THEN APY*=APY1*

APY*=APY2*

APY*=APY3*

APY*=APY4*

APY*=APY5i

R = 2

R = 3

R = 4

R = 5

THEN

THEN

THEN

THEN

O:POKE PLX+1

IF

IF

IF

IF

RETURN

REM RESET

F = 0 : G = 0 : P 0 K E

, 0

RETURN

REM JOIN

IF R=l THEN AX$=AX1$:AX$(LEN(AX

S)+1)=AX2*:AX*(LEN(AX*)+1)=AX3*

:AXt(LEN(AX$)+1)=AX4$

IF R=l THEN AY$=AY1$:AY*(LEN!AY

* ) +1 )=AY2*:AY* (LEN (AY*)+1 )=AY3*
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0000 
5321 TEMP = PEEK( 7 10}:POKE 7 10,PEEK(70 

9}:POKE 709,PEEK(708):POKE 708, 
TEMP 

5322 A=74+PADDLE(0)/2~92:POKE PLX,A: 
POKE 53760,A-33 

5324 IF V ) 94 THEN POKE 53257,I:POKE 
53258,1 

5 32 5 IF V< 94 THEN POKE 53257,0:POKE 
5 3258,0 

5330 POKE PLX+1,X:POKE PLV+l,V:POKE 
53762,Y-20 

5333 IF F=O THEN M1P=MYPMBASE+777+Y: 
POKE 53253,X:POKE M1P,12:HIPO=M 
IP:T=HVPHBASE+907+Y:XT=X 

5335 IF F=O THEN F=1:POKE 53765,207, 
POKE 53764,100 

5 337 IF F=1 THEN M1P = M1P+7: XT=( - 1.5+ 
XT) * (XT < 128) +( 1. 5+XT) * ( XT ) 1 28) : 
PO KE 53253,X T: POKE MIP,1 2 :PO KE 
M1PO, 0 

5338 IF F=1 THEN M1PO = M1P:PO KE 53765 
~ 16 0 : IF MIP ) T - 50 THEN F =O :PO KE 
M1PO,0 

5339 TEMP=PEEK(710} :POKE 7 10,PEEK(70 
9) : POKE 709,PEEK(708):POKE 708, 
TEMP 

53 4 0 IF G= O THEN IF P TRIG (O)=O TH E N 
MOP= MY P MBASE+ 768+150 :PT=8 0+PA DD 
LE(O)/2.29:POKE MOP, 3 :G=1 :P OKE 
53252,P T 

5342 I F G= 1 THEN MOPO= MOP:TO= MOP-70 : 
G=2: POKE 53765, 15:POKE 5376 4 ,50 

53 4 7 I F G=2 THEN MOP= MOP-7: PT =(3 . 5 +P 
T) * (PT ( 128)+ ( - 3 . 5+PT) * (PT ) 1 28) : 
POKE MOP,3 : PO KE MOPO, O 

5349 IF G=2 THEN POKE 53252,PT:MOPO= 
MOP :PO KE 53765, 160 :IF MOP < TO TH 
EN G= O : POKE MOPO,O 

5350 IF PEEK(53256)=2 TH E N GOSUB HI T 
YOU 

53 5 2 I F PEEK(53257)= 1 THEN GO SUB HIT 
ME: POKE MOPO, O :PO KE M1 PO,0 

5355 POKE 53278,0 
5375 NEXT J 
5380 POKE PLX,PADDLE(O):POKE PLY,148 
5395 RETURN 
5400 REM HITME 
5405 POK E 53761,15:POKE MOPO ,O:P OKE 

M1PO, 0 :RR=0 
5410 FOR J = 1 TO 200 
5412 IF TT = O THEN PO KE 5 3 258,3 : POKE 

PLY+ 2 , 144+ RR : POKE PLX+2,A:POKE 
PL X,A:PO KE PLY,148 + RR:TT = 1 

5413 IF TT = 1 THEN POKE 53259,3:POKE 
PLY+ 3 , 144+RR: POKE PL X+ 3 ,A:POKE 
PLX, A : POKE PLY,148+RR:TT =0 

54 1 5 TRAP 5 41 0:X=VAL(APX$(J * 3-2 ,J * 3 ) 
) :Y =VA L(APY$(J* 3-2 ,J*3»:TRAP 4 
0000 

542 1 TEMP = PEEK(710):PO KE 7 1 0 , PEEK(70 
9) :PO KE 709 ,PEE K(708 ) :POKE 708, 
T E MP 

5 4 24 IF Y) 9 4 T HEN POKE 53257, 1 :POKE 
53258 .1 

5425 I F Y( 9 4 T HEN POKE 53257,0:POKE 
53 2 58,0 

5427 PO KE PLX+ l, X: POKE PLY+ 1, Y:PO KE 
5 37 62,Y+20 

5 4 30 IF T T = O T HEN POKE 53258 , 3 :POKE 
PLY+2, 144+RR:POKE PLX+2~A:POKE 
PLX+ 3 ,O :TT = 1 

5 4 3 1 IF TT =O THEN POKE 53258 . 3 : POKE 
PLY+ 2~1 44+RR:POKE PLX+2,A : POKE 

P L X,A:POKE P LY :14B+RR: TT = 1 
5 4 32 I F TT=1 T HE N PO KE 53259,3 :POKE 

PLY+3,144+RR:POKE PLX+ 3 ,A: POKE 
PLX,A:POKE PLY, 148+RR:TT = 0 

5435 TEMP=PEEK( 7 10) :POKE 7 10,PEEK(70 
9):POKE 709,PEEKC70 B ) :POKE 708 , 
TEMP 

544 0 RR=<RR+7):A =( A+71* ( A ) 1 28)+(A-7) 
* (A < 127): I F A< O THEN J =20 1 

5441 POKE 537 60 ,RR 
544 2 IF A( O OR A>255 . THEN J=201 
5444 IF 144+RR ) 255 THEN J=201 
5490 NEXT J:GOSUB . YSCR 
5 49 5 POKE PLY+2,229 :PO KE PLY+ 3 ,229:P 

OI<E 53761 , 0 
5497 RE TU RN 
5500 RE M HIT YO U 
55 05 POKE 5376 3 ~15:POKE MOPO,O :POKE 

M1PO ,0 :RR=0 :PO KE MOP,O: PO KE NIP 
, (I 

5510 FOR J = 1 TO 200 
5531 IF TT=O THEN POKE PLY+2,Y - I O:PO 

KE PLX+2 ,X:POKE PLY+I,Y:POKE PL 
X+ 1 ,X :POKE PLX +3,0:TT =1 

5532 IF TT=1 THEN POKE PLY+ 3, Y- 9 : POK 
E PLX+3,X:POKE PLY+l,Y:POKE PLX 
+ l ~X :PO KE PLX+ 2,0: TT= 0 

55 3 4 A=7 4+ PAD DLE (0)/2 .9 2 :POKE PLX,A: 
P OK E 53762,Y:POKE 53760, 41+PADD 
LECO)/2.92 

5540 Y=Y+7:X=(X +3.5) *(X > 128)+CX -3. 5) 
* (X < 1 28) 

5545 IF Y ) 94 THEN P OK E 53257, 1:PO KE 
53258, I: POKE 53259, 1 

554 7 IF Y ) 130 THEN POKE 53257,3:POKE 
53258,3:POKE 53259,3 

5550 TEMP=PEEK(710):POKE 710,PEEK(70 
9):POKE 709,PEEK(70S):POKE 708, 
T E MP 

5560 IF PEEK(53260) < >O THEN GOSUe HI 
TU S 

5582 IF Y ) 255 THEN J=201 
5584 IF X) 255 OR X<O THEN J=201 
5590 NEXT J:GOSUB XSCR 
5595 POKE PL2+2, 0 :POKE PLX+3,O:POKE 

53763,0 
5597 RETURN 
5600 REM SELECT PATTERN 
5610 R=INT(5*RND(0»+1 
5621 IF R=1 THEN APX$=APX1$ 
5622 IF R=2 THEN APX$=APX2$ 
56 23 IF R=3 THEN APX$=APX 3 $ 
5624 I F R= 4 THEN APX$ = APX4$ 
5625 IF R=5 THEN APX$=APX5$ 
5626 TE MP= PEEK( 710) :PO KE 7 10,PEEK(70 

9) :PO KE 709,PEEK(708) : POKE 708 ~ 

TE MP 
563 0 R= INT (5*R ND ( O ) )+ 1 
56 41 "IF R= l TH EN APY$=APY 1$ 
564 2 I F R=2 THE N APV$=APY2$ 
5643 IF R=3 THEN APY$=APY3$ 
5644 I F R=4 TH EN APY$=APY4$ 
56 4 5 I F R=5 THEN APY$=APY5$ 
5690 RETURN 
5700 REM RE SE T 
571 0 F=O : G=O : POKE 53257 ,0:POKE PLX+l 

,0 
5790 RE TU RN 
58 00 REM JOIN 
5810 IF R= l THEN AX$ = AX1$ : AX$(LE N (AX 

$)+ 1 )=AX2$ :AX$(LEN(A X$)+I) = AX3$ 
:A X$(LE N CAX$)+ 1 } = AX4$ 

5812 I F R=l TH EN AY$ = AY I $ : AY$(LE N (AY 
$)+ 1 )=AY2$ : AY$(LE N (AY$)+1)=AY3$ 
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5a 15

5817

582O

5822

5825

5830

5835

5837

5840

5842

5845

5847

5890

5900

5905

59 10

5931

5932

5940

59 50

59B2

5984

5990

5995

5997

6000

60 10

6080

6090

6 100

6120

6125

6130

6 180

6190

6200

6210

6220

6280

6290

6300

6305

631O

6320

6330

6340

635 0

6360

6362

:AY$(LEN(AY*)+1)=AY4$

IF R=2 THEN AX*=AX2*:AX*<LEN(AX

*)+l)=AX3*:AX«(LEN(AX*>+l)=AX4*

IF R = 2 THEN AY4=AY2*:AY*<LEN(AY

* )+1)=AY3$:AY$(LEN(AY$)+1)=AY4t

IF R = 3 THEN AX*=AX3*:AX*(LENCAX

*)+1)= AX4*

IF R=3 THEN AY*=AY3*:AY*<LEN(AY

I)+1)=AY4*

IF R=4 THEN A X * = AX4*: AY* = AY4*

IF R=5 THEN AX*=AX5*:AY*=AY5$

IF R = 6 THEN AX*=AX6*:AXS(LEN(AX

6*)+1>=AX5*

IF R=6 THEN AY*=AY6*:AY*(LENCAY

6*)+1>=AY5*

IF R=7 THEN AX*=AX7*:AX*(LEN(AX

$)+l)=AX6*:AX*(LEN(AXt)+I)-AX5$

IF R=7 THEN AY*=AY7$:AY*(LEN<AY

$> +1 )=AY6*:AY*<LEN<AY*> +1 )=AY5$

IF R = 8 THEN AX* = AX8*:AX* I LEN(AX

S)+1>=AX7*:AX*(LEN(AX*)+1)=AX6*

:AXf(LEN(AX*>+1)=AX5*

IF R=B THEN AY*=AYS*:AY*<LEN(AY

*)+l)=AY7$:AY$(LEN(AY*)+l)-AY6*

: AY*(LEN <AY*)+1)=AY5*

RETURN

REM HITUB

POKE 53763, 15: POKE MOPO ,, O : POKE

M1PO,O:RR=O:POKE MOP,O:POKE M1P

j 0
FDR J «J TO 200

POKE PLY+2,Y-lOsPOKE PLX+2.X:PD

KE PLY+1,YsPOKE PLX + 1 , X

POKE PLY +3.Y-10:POKE PLX+3,A:PD

KE PLY,Y:POKE PLX,A

Y=Y+7:X=(X+3.5)*(X>128)+ < X-3.5)

*<X< 128) :A= <ft + 3.5) t (A)112) + (A-3

. 5 ) * < A < 1 1 2 )

TEMP-PEEK(7 1O) :P0KE 710.PEEK < 70

9 > : P 0 K E 7O9.PEEKI7OB) :POKE 708,

TEMP

IF Y>255 THEN J=201

IF X>255 OR X<0 THEN J=20J

NEXT J:G05UB YSCR

POKE PL2+2.O:POKE PLX+3.0:POKE

53763,0

RETURN

REM XSCR

SCORE=SCORE+10

GOSUB DISPLAY

RETURN

REM YSCR

PLAYER*<2*PX-1,2*PX-1)=" "

PX=PX-1

IF PX=O THEN GOSUB LOSS

GOSUB DISPLAY

RETURN

REM LOSS

IF SCORE>HSCR THEN

GOSUB RESET2

GOSUB DISPLAY

RETURN

REM DISPLAY

POKE 53258,0:POKE !

7 PLAYER*

? "SCORE: " ;SCORE

? "HIGH SCORE: ";HSCR

PX=O THEN ? " PUSH TRIGGER F

ANOTHER GAME";

PX=O THEN IF PTRIG<O)=1 THEN

.50:GOSUB RESET2:GOSUB ASELEC

HSCR=SCORE

19. O

IF

OR

IF

6:

T

PLAYER*

"SCORE: ;SCORE

6364 ? "HIGH SCDRE: ";HSCR

6390 RETURN

6400 REM RESET2

6410 SC0RE=0:PLAYER*="1 2 3 4 5"

6430 PX=5

6490 RETURN

65OO REM ASELECT

65 10 ZZ=INT(4*RND(O)>+1

6520 IF ZZ=1 THEN ATTACKS = ATTACK 1*

6522 IF ZZ=2 THEN ATTACK*=ATTACK2*

6524 IF ZZ=3 THEN ATTACK*=ATTACK3*

6526 IF ZZ=4 THEN ATTACK*=ATTACK4*

6590 RETURN

10000 REM BACKGROUND

10005 FOR 1=0 T D 3:P D K E 708+1,OsNEXT

I

10007 COLOR 3:PLOT 0,20:DRAWTO 7O,20

:DRAWTO 70,40:DRAWTO 90,40:DRA

WTO 90.20:DRAWT0 159,20

1OO1 0 COLOR 1 :FOR 1 = 1 TO 2

100 2 0 P L D T 0. 2 O +I : D R A W T 0 7 O- I , 2 O + I : D

RAWTO 70-I . 4O+I : DRAWTO 90+I , 40

+I:DRAWTO 90+I.2O+I:DRAWTO 159

, 20+1 :NEXT I

1004 0 COLOR 2:F0R 1=1 TO 2

10050 PLOT 0,22+I:DRAWTD 6 8 - I . 2 2 + I : D

RAWTD 68-I.42+I:DRAWTO 92+1,42

+I:DRAWTO 92+1,22+1:DRAWTO 159

,22+1:NEXT I

10060 COLOR 3:F0R 1=1 TO 3

10070 PLOT O, 24+I :DRAWTO 66-I.24+I:D

RAWTD 66-I.44+1:DRAWTD 94+1.44

+1:DRAWTO 94+I.24+I:DRAWT0 159

.24+I:NEXT I

1OO8O COLOR l:FOR 1=1 TO 3

1OO9O PLOT O,27+1sDRAWTO 6 3-I,27+I:D

RAWTO 63-I.47+1:DRAWTD 97+1.47

+I:DRAWTO 97+I,27+1:DRAWTO 159

.27+1:NEXT I

10100 COLOR 2:FOR 1=1 TO 5

0O1 1O PLOT 0 f30+1s DRAWTO 60—1,3O+I a D

RAWTO 60-I,50+I:DRAWT0 100+1,5

O+I:DRAWTO 1OO+I,30+I:DRAWTD 1

59.3O+I:NEXT I

10120 COLOR 3:FOR 1=1 TO 5

10130 PLOT 0,35+IsDRAWTO 55-I.35+I:D

RAWTO 55-1,55+IsDRAWTO 1O5+I,5

5+I-.DRAUT0 1 05 + 1 , 35+I : DRAWTD 1

59,35+1:NEXT I

10 14 0 COLDR 1:FOR 1=1 TO 7

10150 PLOT 0,40+IzDRAWTD 5O-I,40+I:D

RAWTO 50-I,60+I:DRAWTO 110+1.6

O+I:DRAWTD 11O+I,4O+I:DRAWTO 1

59,40+1:NEXT I

10 16 0 COLDR 2 : ■" 0 R 1 = 1 TO 7

10170 PLOT O,47+I:DRAWTO 43-I.47+I:D

RAWTO 43-I,67+1:DRAWTO 117+1,6

7+I:DRAWT0 1 17+I ,47+I :DRAWTO 1

59,47+ I : NEXT I

10180 COLOR 3:FOR 1=1 TO 9

1019 0 PLOT 0.54+I:DRAWT0 36-1,54+1sD

RAWTO 36-I.74+I:DRAWTD 124+1,7

4+IsDRAWTO 124+1,54+I:DRAWT0 1

59,54+1:NEXT I

COLOR 1:FDR 1=1 TO 12

PLOT O,63+1:DRAWTO 27-1,63+1:0

RAWTO 27-I.83+I:DRAWT0 13 3+1,8

3+I:DRAWTO 133+I,63+I:DRAWTO 1

59.63+1:NEXT I

COLOR 2:FOR 1=1 TO 20

PLOT 0,75+I:DRAWT0 14.75+I:PLD

T 159,75+1:DRAWTO 145,75+I:NEX

T I

1O3OO RETURN

10

10

:oo

•10

1 0 2 2 0

1O23O

■■. COMPUTE! MOV1983

:A YS(LEN( AYS)+ 1 ) = AY 4S 
5815 IF R= 2 TH E N AXS = AX2S : AX$( L E N (AX 

$)+ 1)=A X3s :A XS(LE N(AXS)+1 )=AX 4$ 
581 7 IF R=2 THEN AY$ =AY2 $:A Y$(LE N(A Y 

S)+1)=AY3S:AYS(LEN(AYS)+1) = AY4S 
5820 IF R=3 TH E N AX$=AX3S:AX$(LEN(AX 

S)+ 1) =AX 4 $ 
5822 IF R=3 THEN AY$ =AY3 S:AYS(LEN(AY 

$)+1)=AY4S 
5825 IF R=4 THEN AXS=AX4S:AY$ = AY4$ 
5830 I F R=5 THEN AX$=AX5S:AYS=AY5S 
5835 IF R=6 THEN AX$ = AX6$:AX$(LEN(AX 

6$)+1)=AX5$ 
5837 IF R=6 THEN AY$ = AY6S:AY$(LEN(AY 

6$ ) + l} =AY5 $ 
58 4 0 IF R=7 THEN AX$=AX?$:AX$(LEN(AX 

S)+1)=AX6S:AX$(LEN(AX$)+1) = AX5S 
5842 I F R=7 THEN AYS = AY7S : AY$(LEN(AY 

S)+1)=AY6S:AYS(LEN(AYS)+1)=AY5s 
58 4 5 I F R=8 THEN AX$=AX8 S:A XS(LE N ( AX 

S)+1)=AX7S:AXS(LEN(AXS)+1)=AX6$ 
:A XS (LEN(A XS}+1)=AX5$ 

5847 IF R=8 THEN AYS =AY 8S:AYS ( LEN ( AY 
$)+1)=AY7S:AYS(LEN(AYS)+1)=AY6$ 
:AYS(LEN(A YS}+1 }=AY5$ 

5890 RETURN 
5900 REM HITU S 
5905 POKE 53763, 15: PO KE MOPO, O:P OKE 

MIPO, O :RR= O : POKE MOP,O:POKE MIP 
,0 

59 1 0 FOR J = 1 TO 200 
5931 POKE PLY+2 , Y- 1 0 :POKE PLX+2 .X :PO 

KE PLY+ l~ Y:POK E PLX+l,X 
5932 POKE PLY+3,Y- 1 0 : POKE PLX+ 3 .A:PO 

KE P L Y,Y :P OKE PLX,A 
5 9 4 0 Y=Y+7 : X=(X+3 . 5) t (X > 1 28)+(X-3 . S} 

t ( X< 1 28) : A= (A+ 3 .5) t (A ) 112) + (A-3 
.5}t(A ( 11 2) 

5950 TE MP =PEEK(7 1 0):POKE 710,PEEK(70 
9) : POKE 709~PEEK(708):PO KE 708, 
TE MP 

5982 IF Y ) 255 THEN J=201 
5984 IF X) 255 OR X( O T HEN J =20 1 
5990 NE XT J:GOSUB YSCR 
5995 POKE PL 2+2,O : POKE PLX+ 3 . 0 : POKE 

53763,0 
5997 RETURN 
6000 REM XSCR 
6010 SCQ RE=SCORE+I0 
6080 GOSUB DISPLAY 
6090 RETUR N 
610 0 RE M YSCR 
6120 PLAYER$(2 t PX - l ,2 tP X-l) = " 
6 1 25 PX=PX- 1 
6 1 30 I F P X=O THEN GOS UB LOSS 
6 180 GOSUB DISPLAY 
6 1 90 RETURN 
6200 REM LOSS 
62 1 0 IF SC ORE ) HSCR THEN HSCR = SC ORE 
6220 GOSUB RESET 2 
6280 GOSUB DISPLAY 
6290 RETUR N 
6300 REM DISPLAY 
6305 POKE 53258,O : POKE 53259,0 
6310 ':J PLAYERS 
6 320 ? "SCORE: "; SCOR E 
6330 ? "HIGH SCORE: ";HSCR 
6340 IF PX=O THEN ? " PUSH TR I GGER F 

OR ANOTHER GA ME " ; 
6350 IF PX=O THEN IF PTRIG(O )= 1 THEN 

635Q :GO S UB RESET2 :GO S UB ASELEC 
T 

6360 ? PLAYER$ 
6362 ? " SCORE: 

1m COMPUTl! MovW83 

"; 5CDR E 

636 4 ? "HI GH SCORE: 
6390 RETURN 

";HSCR 

6400 REM RESET 2 
6410 SCORE=O :PLA YERS="l 2 3 4 5" 
64 30 PX=5 
6490 RETURN 
6500 REM A5ELECT 
6510 11=INT(40RNO(0»+1 
6520 IF 11=1 THEN ATTACKS=ATTACK1S 
6522 IF Z2=2 THEN ATTACK$ = ATTACK2$ 
652 4 IF 11=3 T HEN AT TA CK$=ATTACK3$ 
6526 I F ZZ= 4 T HEN ATTACK$ = ATTACK 4 $ 
6590 RE TURN 
10000 RE M BACKGROU ND 
10005 FOR 1 =0 TO 3 : POKE 708+I . O :N EXT 

10007 CO L OR 3 : PLOT O . 20:DRA WTO 70~20 
:DRAWTO 70 .4 0 :DR AWTO 90~ 4 0 :DR A 

WTO 90,20 : DRAWTO 1 59 . 20 
10 0 10 COL OR I : FOR 1 = 1 TO 2 
10020 PLOT O~20+I : DRAWTO 70 - 1~20+I : D 

RA WTO 70 - 1 , 4 0+ I: DRA WTO 90+ 1,4 0 
+J:DRA WTO 90+ I. 20+I :D RAWTO 1 59 
~20+I:NEXT I 

10040 COLOR 2 :F OR 1 = 1 TO 2 
1 0050 PLOT 0 ,22 + I :DRA WTO 68 - 1. 22 +1:0 

RAWTQ 68 - I .4 2+ I: DRA WT O 9 2 +1,4 2 
+ I:D RA WT O 92+ I. 22+ 1:DRAWTO 1 59 
. 22+ I:N EXT I 

1 0060 CO LOR 3:F OR 1=1 TO 3 
1 0070 PLO T O,24+ I :DRA WTO 66 - 1 ,24+I:D 

RA WTO 66 - I~44+I:ORAWTO 9 4 +1, 44 
+ I:D RA WT O 94+ 1 ,2 4 +I:DRA WTO 1 59 
,2 4+I:N EXT 1 

1 0080 CO LO R I :FOR 1 = 1 TO 3 
1 0090 PLOT 0 , 27+ I:DRAWTO 63-I~27 +I:D 

RA WTO 63- I~ 4 7 +I: DRA W TO 97+ 1,4 7 
+I :D RA WTO 97+ 1 ~27+I:DRAWT O 1 59 

1010 0 
1 0 1 1 0 

1 0 1 20 
101 3 0 

1 0 140 
1 0 1 50 

10160 
10170 

1 0 18 0 
1 0 1 90 

10200 
1 02 1 0 

1 0220 
102 3 0 

,27+ I:N EXT I 
COLOR 2 :FOR 1 = 1 TO 5 
PLOT O, 3 0+ I: DRA WT O 60 - 1. 3 0+ I:D 
RAWTO 60 - 1 , 50+I :D RA WTO 100 +1, 5 
O+ I:DR AWTO 100+I . 30+I:DRA WTO 1 
59,30+ I:N EXT 1 
CO LO R 3 : FOR 1 = 1 TO 5 
PLOT 0 . 3 5+ I :DRA WT O 55 - 1. 3 5+ I:D 
RAWTO 55 - I~55+I:DRAWTO 105+1,5 
5+I : DRAWTO t 0 5+I~35+I:DRAWTO 1 
59,35+I:NEXT I 
COLOR I: FOR 1 =1 TO 7 
P LOT O. 40+I:DRA WTO 50 - 1,40+I:D 
RA WTO ~0 - 1 ,60+ I:DR A W TO 110+1,6 
O+ I:DRAWT O 1 1 0 +1 , 4 0+ I :ORA WTO 1 
59 .4 0+ I:N EXT 1 
COLOR 2 : ~ OR 1=1 TO 7 
PLOT 0 ,4 7+ I:DRAWTO 4 3- 1,47+1:0 
RA WT O 4 3- I . 67+I :D RA WT O 11 7+ 1, 6 
7 +I :O RA WT O · 11 7+ 1 ~47+I :DRA WT O 1 
59, 4 7 +I:NEXT I 
COLOR 3 : FOR 1 = 1 TO 9 
PLOT 0 . 54+I :DRAWTO 36-1, 54+I :D 
R AWTO 36 - 1.74+I : DRA WTO 1 2 4+1, 7 
4+I:ORAWTO · 1 24 +I, 54+ I:DRAWTO 1 
59 . 5 4+1 : NEXT 1 
COLOR l: FOR 1 = 1 TO 1 2 
PLOT 0.6 3 +I : DRAW TO 27 - 1 ,63 + 1 :0 
RA WTO 27 - 1,83+1:DRA WTO 1 33 +1 ,8 
3 +I : DRA WTO 1 33+1,6 3 +I:DRAWTO 1 
59 .6 3+I :NEX T I 
COLOR 2 : FOR 1 = 1 TO 20 
PLOT 0 . 75+ I:DRAWTO 14 ,75+ I: PLO 
T 159,75+I :DRAWTO 14 5,75+ I:N EX 
T I 

10300 RETURN 



30000 REM *****PM SETUP*****

30010 GRAPHICS 7:PDKE 106,PEEK(106)-

16:GRAPHICS 7:P0KE 7 5 2,1:REM *

****16 PAGE RESERVE*****

30020 ? s? : *? "(I SPACES] PREPARE FOR

COMBAT11

30204 POKE 53277,3:REM *****GRACTL P

LAY&MISS*****

30206 POKE 559,62:REM * * * * *DMACTL, 1L

INE,PLAY,MIS,NORM FIELD*****

3O2O8 POKE 54279.PEEK< 106) : REM *****

PMBASE IS NOW RAMTOP*****

30210 POKE 53256,3:POKE 53257,O:POKE

53258,O:POKE 53259,O:REM ****

*PLAY SIZES*****

30212 POKE 623,33:REM *****PRIORITY

PL OVER PF*****

30214 MYPMBASE-256*PEEK(106):REM ***

**NEW PM BASE*****

30230 POKE 704,134:POKE 705,24:POKE

706,46:PDKE 707,54:P0KE 1788,(

PEEK<106)+4)zREM *****START OF

PM DATA*****

30232 POKE 710,52:P0KE 709,58:P0KE 7

1 1 ,29:POKE 7 12,0

30236 REM *****VBLANK INTERUPT ROUTI

NE* * * * *

30238 FOR 1=1536 TO 17 06:READ A:POKE

I ,A:NEXT I

30240 FDR 1 = 1774 TO 1787:P0KE I , 0: NE

XT I

30 242 DATA 162.3.189.244,6,240,89,56

,221,24 0,6,240,83, 141,254, 6, 10

6,141

30244 DATA 255,6,142,253,6,24,169,O,

109, 25 3,6,24, 1O9.252.6, 133,204

. 133

3024 6 DATA 206,189,240,6,133,203,173

,254,6.13 3,205,189.248,6,17 0,2

32,46,255

30248 DATA 6,144,16,168,177,203,145.

205, 169,0, 145, 203, 136,202,208,

244,76,87

30250 DATA 6,160,0,177,203,145,205,1

6 9,O, 145,2O3,200,202, 208 , 244 , 1

74,253,6

30252 DATA 173,254,6,157,240.6.189,2

36, 6, 240, 48. 133, 203.24, 138, 141

,253,6

30254 DATA 109,235,6,133,204,24,173,

253,6,109,252,6,133,206,189,24

0,6,133

30 256 DATA 205, 189, 248,6

7 7,203,145,205,200

,174,253,6

30255 DATA 169,0,157,236

76, 2.6,76,98, 228,O

30260 DATA 7 , 162, 6 . 160. 0 ,

6

30262 S=USR(1696)

30276 PLX=53248:PLY=1780:PLL=1784

30278 POKE PLL,9:P0KE PLL+1,B:PDKE P

LL+2,26:POKE PLL+3,26

30 282 FOR I=MYPMBASE+1O24 TO MYPMBAS

E+10 32:READ As POKE I , A:NEXT I:

REM *****DEFENDER PLAYER 0****

*

30283 DATA 24.24.60,60,126.255,126,3

6, 36

30285 FOR 1=0 TO 7:READ A:POKE MYPMB

ASE+1280+I,A:NEXT I:REM *****A

TTACKER PLAYER 1*****

3 0287 DATA 204,2O4.204.252.252,48,48

, 48

170,160,0,1

202;, 20B, 248

6,202,48.3,

0, 1 O 4, 16 9

32.92,228.9

30299 REM *****EXPLOSION PLAYER 2***

**

30300 FOR I=MYPMBASE+128O+256 TO MYP

M8ASE+256+13O5:READ ft:POKE I,A

:NEXT I

30305 DATA 24,36.80,52,9O,52,105,93,

170,237,181,106,253,94,17 1.24 6

,173,85,44,90,116,44,52,44,24,

8

30309 REM * * * **EXPLOSI ON PLAYER 3***

**

30310 RESTORE 30305:FOR I=MYPMBASE+1

280+5 12 TO MYPMBASE+13O5+5 12:R

EAD A:POKE I,A:NEXT I

3O59O RETURN

32000 SAVE "D:STARSH0T.7":ST0P

32001 LIST "D2:STARSHOT.7":STOP $

ENHANCE YOUR ATARI'810

HAPPY810 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 (require HAPPY 810 ENHANCEMENT)

HAPPY BACKUPPROGRAM

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 8ACKUP for small scale software production. Com

pletely automatic duplication of loniiat and data conieni ol the source disk.

Single and multiple drive versions available. Backup copies will work on a drive

without Ihe 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 (ram the self booting HAPPY COMPACTOR

menu, and may later be extracted back onto a single disk. Compacted programs

disk will execute oniy 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 S249.96

MULTIPLE DRIVE HAPPY BACKUP PROGRAM $ 49.95

HAPPY COMPACTOR PROGRAM $ 49.95

HAPPY CUSTOMIZER PROGRAM $ 99.95

CALL UK wflttt mn OHIJE«rnG INIORUATION Spilt, no COO m

HAPPY COMPUTING

P.O. Box 32331

San Jose, CA 95152 /
(4081251-6603 *

COMPUTE) 11!

30000 REM tttttPM SETUP ttttt 
30010 GRAPHICS 7 : POKE 106,PEEK(1 0 6) -

16:GRAPHICS 7 : POKE 752~I :REM t 
t*tt1 6 PAGE RESERVE*ttt* 

30020 ? : 7 : ? "{9 SPACES}PREPARE FOR 
CO MBA T " 

3 0204 POKE 53277,3 : RE M ttt*t GRAC TL P 
LAY& HI SS t*tt. 

30206 POKE 559,62:RE H ttttt DMACTL,IL 
IN E,PLAY, MIS,NORM FIELDttttt 

30208 POKE 5 4 279,PEEK( 1 06):REM ttttt 
PH BASE I S NOW RAMTOPtttt* 

3 02 1 0 POKE 5 3 256, 3 :PO KE 5 3 257,0:POKE 
5 3 258 , 0:POKE 53259,0:RE M tttt 

' PLAY SIZESt ttt. 
30212 POKE 623.33 :REM *ttttPRIORITY 

PL OVER PFttttt 
30214 MYP M9A sE=256t PEE K(106) : RE M ttt 

t*N E W PM BASE ttttt 
3 02 3 0 POKE 704,13 4: POKE 705, 2 4:POKE 

706,46: POKE 7 0 7 ,54: POKE 1788, ( 
PEEK( 1 06)+ 4): RE M tttttSTART OF 

PH DATAttttt 
30 23 2 POKE 7 1 0 .5 2 :PO KE 709,58 :POKE 7 

11,29:POKE 7 1 2,0 
3 0 23 6 RE M tttttV9LAN K INTERUPT ROUTI 

NEttttt 
3 02 3 8 FOR 1 = 15 3 6 TO 17 0 6:READ A : POKE 

I,A: NE XT I 
302 4 0 FOR 1 =1774 TO 1 787:POKE I,O:NE 

X T I 
3 0242 DATA 1 6 2 ,3,189,244,6,240,89,56 

, 2 2 1 ,2 4 0,6,240,8 3 ,141, 2 54,6 ,1 0 
6, 141 

3 0244 DATA 255 , 6 ,142 ,25 3 ,6,24,169,0, 
109,253 ,6,24,1 09,252,6, 1 3 3 , 204 
. 13 3 

3 0 2 46 DATA 206,189,2 4 0,6,1 33 ,203, 1 73 
, 2 5 4 ,6,133,205, 189,248,6,170,2 
32 , 4 6,255 

3 0 2 48 DATA 6,144,16,168,1 7 7,20 3 ,1 4 5, 
2 05,169,0 ,145, 20 3 ,1 3 6,202,208, 
2 44. 76.87 

30250 DATA 6, 160, 0, 1 77,203,1 4 5,205,1 
69,0,145,203,200,202, 2 08 , 2 44, 
74, 2 53,6 

30252 DATA 173,254,6,157,240,6,189,2 
3 6,6 , 240 ,48,1 33,203,24,1 38 ,141 
,253,6 

3025 4 DATA 109,235,6,133,204,24,173, 
253,6, 1 09,252 , 6,133,206,189,24 
0,6, 1 33 

3 0256 DATA 205 ,189,248, 6,170, 1 60,0, 1 
77,203, 145,205 , 200,202,208,2 48 
, 1 74 , 25 3 , 6 

30258 DATA 1 69,0, 157,236,6 , 202, 48, 3, 
76, 2 ,6,76,98,228, 0 ,0,104,169 

3 0 2 60 DATA 7 , 16 2,6,160, 0 , 3 2,92,228,9 
6 

3026 2 s= UsR(1696) 
30276 PLX=53248:PLY=1780:PLL=1784 
30278 POKE PLL.9:POKE PLL+l.8:POKE P 

LL+2,26:POKE P LL+ 3 , 26 ' 
3 0282 FOR I = MYPMBA SE+ I 024 TO MYPMBAS 

E+ I 0 3 2 :READ A:POKE I,A:NEXT I: 
RE M ttt*tDE FE ND ER PLAYER Ot*tt 

• 
30283 DATA 24,24~60~60~ 1 26,255, 126~3 

6,36 
30285 FOR 1 =0 TO 7:READ A:PO KE MYP MB 

ASE+ 1 280+I,A: NE XT I :RE H tttttA 
T T ACKER PLAYER It* ttt 

3 0 2 8 7 DATA 2 04,204,204,25 2 , 2 52 , 48,48 
,48 

30299 REM ttttt EXPLOSIO N PLAYER 2 tt' 

•• 
30300 FOR I = HYP MBA SE+1280+256 TO HYP 

HBASE+256+1305 :READ A:POKE I,A 
: NEXT r 

30305 DA T A 24, 3 6,80 , 52,90,52,105,93, 
170 ,237 , 181,106,25 3 ,9 4 , 1 7 1 , 2 4 6 
, 1 7 3 ,85,44,90 , 11 6, 44,52,44,2 4 , 
8 

30309 RE M tttttEXPLOSION PLAYER 3 ttt 

•• 
30310 RESTORE 3 0 3 05: FOR I=MYPMBASE+l 

2 80+5 1 2 TO MYP MB ASE +1 305+5 1 2 :R 
EAD A : POKE I,A:NE XT I 

30590 RETURN 
32000 SAVE " O : sT AR s HOT. 7 ": s TO P 
3200 1 LI ST "D2:STARSHOT.7":STOP a 

ENHANCE YOUR AlARI ' 810 
HAPPY 810 EN HANCEMEN T 

Speed up program development, loading, execution, and copyi ng time by reading 
disks up to 3 times faSler. Complete compatibility with exist ing software, with 
faSler disk init ialiZation, and reduced VRar on the disk dr ive mechanism. No 
soldering or trace cu ning requi red, compl ete insta lla tion instructions incl uded, 
or contact your dealer. Diagnostic program included. 

SOFTWAR E ENHA NC EM ENTS (requ ire HAPPY 8 10 ENHANC EMENn 

HAPPY BACKUP PROGRAM 

Guarant eed 10 produce e. ecu Table backup copies of any disk which can be read 
wiTh a standard ATARI 810· disk dr ive. Backup those importanT disks in you r 
library or use HAPPY BACKUP for small scale software production. Com · 
pleltly au tomatic duplication of forma t and data con lent 0 1 the source disk. 
Single and mult iple r!r ive versions available. Backup copies will work on a drive 
withou t the enhancement. 

HA PPY COMPA CTOR PROGRAM 

Combines self booting programs which resi de one per disk into one disk with 
many self booling programs using the HAPPY COMPACTOR file structure. 
Programs are then e. ecu ted Irom the sel f boofing HAPPY COM PACTOR 
menu, and may la ter be eXHacted back onto a single disk. Compacted programt 
disk will execu te only on a drive wh ich has the HAPPY 810 ENHAN CEMENT . 
Pays lor itself by reducing the number of backup disks you need, in addi tion 
10 the added convenienc e. 

HAPPY CUSTOMI2ER PROGRAM 

User fri endl y program to generate sou rce disks with cuslom Irack formal. 
Format is specified on a per \Jack basis. E.am ptes of usage and interpreTation 
of results ale included. Th is system requires a more adva nced level user. 

HAPPY 810 ENH ANCEMENT WITH SING LE DRIVE HAPPY BACKUP S2 49 .95 
MULTIPLE DRI VE HAPPY BACKUP PRO GRAM . . ... .. ... . . . . . . . . S 49 .95 
HAPPY COMPACTOR PROGRAM . ... . .. . . ... . . . . . .... . .. . . .. . . S 49.95 
HAPPY CUSTOM I2ER PROGRAM. . ... . S 99 .95 
UllOM WRII! lOR ORlII R' ~ C I ~ IOR"~HO" ~, • •• COO .. 

"*""""'00'" GffIo<'''~;;~~;~':~~~ IN G ~ 
P.O . Box 32331 
San Jose, CA 95152 
(4 0B) 25).6603 i. 
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REVIEWS

Atari CX85

Numerical

Keypad

Charles Brannon, Program Editor

The new Atari CX85 Numerical

Keypad is an add-on, ten-key

number pad (adding-machine

style) with seven additional func

tion keys. Its primary use is to

make it easier to type in num

bers. The Keypad was originally

developed for use with the Book

keeper software package, but is

now available separately.

Seventeen-Key

"Joystick"

The keypad plugs into the sec

ond joystick port. Using it from

your program could be pretty

tricky, except that Atari provides

a handler program that reads the

keypad like a joystick and causes

it to respond like the built-in

keyboard. With the handler pro

gram, you can immediately use

the keypad in almost any pro

gram, including those you write

in BASIC. It's especially valuable

for VisiCalc, where you are con

stantly working with numbers.

The handler program is provided

only on disk.

To use the keypad, you boot

the handler diskette first, then

insert your applications disk

(such as VisiCalc). The handler

loads into a usually unused area

of memory ($0600, page six).

This conflicts with some pro

grams, especially machine lan

guage routines that also need

page six. The handler disk also

112 COMPUTE! WOV1983

contains the assembler source

code of the handler and an alter

nate version of it that lets you

define your own function keys.

It's a well-made peripheral.

It has an extra-wide zero kev

and a raised bump on the "5"

key; both are accounting stan

dards. The keys have a nice feel,

similar to the Atari 800 keyboard.

The underside of the unit has

three notches to let you position

the cord conveniently. One of its

best features is one-touch cursor

control provided by default on

the four "definable function"

keys. It also has a minus key,

decimal, and RETURN key'
(labeled ENTER). The unit is

light, but it won't tip over.

Function Keys

To change the key values re

turned by the keypad, you can

use the POKE command in

BASIC to change locations using

an alternate form of the handler

program. You load the alternate

handler from DOS, exit to BASIC

with SYSTEM RESET, and POKE

in replacement values. If you

POKE in a value of 255, the func

tion keys will behave like the

console keys START, SELECT,

and OPTION.

You could change the four

function keys lo arithmetic sym

bols fora four-function calculator

program. Or, for typing in pro

gram listings, you could change

the period key (or the ENTER

key) to a comma, and you'd have

a high-speed way of entering

DATA statements. A keyboard

overlay is provided to let you

label the functions.

Ii you want to change the

keypad's functions drastically,

or relocate the handler in mem

ory, you can modify the provided

source code (machine language).

The source code was written

with the Atari Macro Assembler

(AMAC), so you'll need the Pro

gram/Text Editor and AMAC to

edit it (both are available

from APX, the Atari Program

Exchange).

Documentation

The Numerical Keypad comes

with two manuals: a user guide

and technical notes. The user

guide is adequate for setting up

and using the keypad for its pri

mary uses.

The technical notes are a

laudable attempt to provide the

intermediate to advanced user

with solid information. A

schematic of the keypad is even

provided, along with theory of

operation, suggested changes,

and a listing of the handler

routine. Since the VIC and

Commodore 64 use an Atari-

compatible joystick port, the

technical notes may even permit

you to adapt this versatile

peripheral to the Commodore

computers.

CXS5 Numerical Keypad

Atari, Inc.

1196 Borregas Avenue

Sunnyvale, CA 94086

SI 24'.95 <0

_. i _

Atari's new plug-in keypad.

Atari CX85 
Numerical 
Keypad 
Cha rl es Brilnnon, Progra m Editor 

The new Ata ri CX85 Numerica l 
Keypad is a n add-on , te n-key 
nu m ber pad (add ing-machine 
style) with seven addi ti onal fu nc
tion keys. Its prima ry use is to 
nlake it easier to type in num
bers . The Key pad was o ri gina ll y 
deve loped for use with the Book
keeper soft ware package, but is 
now available separately . 

Seventeen-Key 
" Joystick" 
The keypad plugs in to the sec
ond joysti ck port. Using it from 
you r p rogram could be pre tty 
tricky, excep t tha t Ata ri provides 
a 1m lid/a progra m tha t read s the 
keypad like a joysti ck a nd causes 
it to respond like the bui lt-in 
keyboa rd . With the handler p ro
gram , you ca n im med iately use 
the keypad in almost any pro
gram , including those yo u write 
in BASIC. It's es pecially va luable 
fo r VisiCa lc, w here yo u are con
stan tl y wo rki ng with numbers . 
The hand ler progra m is provided 
onl y on d is k. 

To use the keypad, you boo t 
the ha ndler di skette firs l, then 
inse rt yo ur ap p li ca tio ns di sk 
(such as VisiCalc). The hand ler 
loads into a usua lly unused area 
of me mo ry (50600, page six) . 
Th is conflicts wi th some pro
gram s, especia lly machine lan
guage routi nes that also need 
page six. The handler disk also 
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conta ins the asse mble r source 
code of the ha ndler and a n a lter
nate ve rsion of it tha t le ts yo u 
d efin e yo ur own function keys. 

It's a well-made periphera l. 
It has a n extra-wide ze ro key 
and a raised bump on the "5" 
key; both a re accounting stan
da rds . The keys have a nice feel, 
simila r to the Ata ri 800 keyboard. 
The und erside of the unit has 
three notches to let you pOS ition 
the cord conve nie ntly . O ne o f its 
bes t fea tures is one- touch cursor 
con tro l provided by d efaul t o n 
the four " definabl e function" 
keys . It a lso has a minus key, 
decimal , a nd RETURN key 
(labeled ENTER). The unit is 
li ght, but it won ' t ti p ove r. 

Function Keys 
To change the key va lues re
turned by the key pad , you can 
use the POKE com ma nd in 
BASIC to change loca ti ons us ing 
a n alterna te fo rm of the ha ndler 
p rogra m. Yo u load the a lte rnate 
handler fro m DOS, ex it to BASIC 
w ith SYSTEM RESET, a nd PO KE 
in replace men t va lues. If yo u 
POKE in a va lue o f 255, the fun c
tion keys will behave li ke the 
console keys STA RT, SELECT, 
a nd O PTION . 

You could cha nge the four 
functio n keys to a ri thmetic sy m
bols for a fo ur- function ca lcula tor 
p rog ram . O r, for typing in p ro
gra m li stings, yo u could change 
the pe ri od key (o r the ENTER 
key) to a comma, a nd yo u'd have 
a high-speed way of entering 
DATA state men ts. A keyboa rd 
overlay is provided to le t you 
la bel the fu ncti ons. 

If yo u wa nt to change the 
keypad 's fu nctions dras tica ll y, 
or reloca te the handler in mem-

ory, you ca n modify the p rov id ed 
source code (machine lang uage) . _ 
The source code was wri tte n 
w ith the Ata ri Macro Assembler 
(AMAC), so yo u' ll need the Pro
gram/Tex t Editor a nd AMA C to 
edit it (both a re available 
from APX, the Ata ri Program 
Exchange). 

Documentation 
The Nume rica l Keypad co mes 
\.-v ith two manual s : a usc r g uide 
and technical notes. The use r 
guide is adequa te for se tting up 
and uSll1g the key pad fo r its pri 
mary uses. 

The technica l notes a re a 
laudable a ttemp t to p rov ide the 
in terrned iate to adva nced uscr 
with so li d in fo rma tio n. A 
schema ti c of the keypad is even 
prov ided , alo ng w ith theo ry of 
operation , sugges ted cha nges, 
a nd a lis ting of the hand le r 
routine. Since the VIC and 
COlllmodore 64 use an Ata ri
compatible joystick port, the 
technica l notes may even pe rm it 
you to adapt thi s ve rsa ti le 
periphe ra l to the Commod ore 
computers . 
CX85 Nlf lllt!ricni KeY/lad 
Afari, Ill c. 
1196 Borri!gns AUL'IIII t! 

511 II I II/1'all' , CA 9~086 
5124:95 

Afar;':; II/!W plllg-ill keypad. 



COMPUTER OUTLET'S

EDUCATIONAL RECOMMENDATIONS

Pre-School

Sammy The Sea Serpent . ,<C)$13,{D)$19

Oswald and the

Golden Key <C)$13. (D}S!9

Pre-School I-Q. Burlder (C) S13, (D) S24

Hodge Podge (D) $16

My First Alphabet (D) S26

Ten Little Robots (C)$13, (D)$15

Basic Math ( + .-,\/)(D) $19

Basic Math (Add.. Sub.) of

Mul!.,Div.)(C) $10

Alien Counter/Face Flash (C,D) $26

Jar Game/Chaos (CD) $26

Pre-School Fun (Color, Shape, etc.){C]S16

Hickory Dickory(

Baa Baa Black Sheep (C) $25

Humpty Dumpty/Jack and Jill (C) S25

Counters (C, D) S19

Facemaker(D) S23

I'm Different (D) S19

Math
Monkey Up a Tree [CD) $19

Video Math Flash Cards (C,D) $13

Math-Tic Tac-Toe(C, D) $13

Calculus Demon(C, D) ...$19

Cubbyholes (CD) $19

Metric and Problem Solving (D) $26

Algicalc(C. D) .$19

Polycalc (C,D) $19

Counters (Ages 3-6) (CD) $26

Basic Math (Add.. Sub.) (C) !110

Basic Mach (Mult.. Div.)(C) :510

Basic Ma1h( + , -. \/){D) !>19

Ten Little Robots (C)$13,(D)1;15

Compumalh-Fractions. . . .(C)S23. (D):S29

Compumath-Decimals ... , (C) $23, (0) !S28

Alien Numbers (C, D) !!23

MathPaki(C.D) !!23

Alien Counter/Face Flash (C. D) !!26

Golf Classic/Compubar (Angles) (C,D)j26

Jar Games/Chaos (Ages 6-10) (C, D).. .S26

Gulp and Arrow Graphics (7-12) (C. D) .$26

Battling BugsJConcentration (C D)... $26

Addition With Carrying . . .(QS13. (DJS19

Cash Register {C)$13,|D)$19

Number Series (C) $13. ID] $19

Quantitative Comparisons (C)$15, |D)$19

Sky Rescue (C|$15. (D) S19

Big Math Attack [C)$17, |D] $22

Math Facts Level II

Grade 1-3 (C)$13.(D) $15

Commutation'

Concentration <C)$13,(D}$15

Ship's Ahoy (D) S20

The Market Place(D) S26

ATARI
TM

Reading and Language Arts

Letterman (C. D) $19

My First Alphabet (D) $26

Wordmakei (C, D) $19

Spelling Genie (CO) $19

Word Search Generator (D) $19

Compuread (C)$17,(D)$23

AstroQuotes (C)$13.{D)S19

Memory Builder/

Conceniralion (C}$13.(D>$19

LefsSpell(C) $13

Spelling Builder (C)$i6.(D)S20

Do-It-Yourself Spelling (C) $16

S.A.T. College Board Prep. (C| S89

Story Builder/

WordMasler (C)$13, (D)S19

What's Different <C)$13, (D)$19

Analogies |C]$13,(D)$19

Prefixes (D) S26

Vocabulary Builder 1 (C)$13,(D)$19

Vocabulary Builder 2 (C)$13. (DJS19

Mini-Crosswords (C)$13, (O)$19

Word Scramble Grades 1-4 (C) $13

Fishing For Homonyms (C) $13

Hidden Words 4 Levels (C) $16

Snooper Troops #1 (D) $32

Snooper Troops #2 (D) $32

Story Machine(D) $23

Word Race(D) $17

Claim to Fame/Sports Derby $15

Crossword Magic (D) $34

Alphabet Arcade (C)$15.(D| $19

Funbunch (D)

Elem $25

Iniermediate $25

High School (SAT) $25

Time Bomb (C)$13.(D)S19

Snake-O-Nyms $25

Skywriters Pop'rSpell S25

Music
Rhyme 4 Pitch $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 $t4

Telling Time

Hickory Dickory(C, D) S13

Social Studies and Geography

Earth Science (D) $26

Flags of Europe (D) S19
Presidents of the U.S. (C.D) $13

Astro Word Search (C)$13,(D)Si9

States and Capitals (C) $12

European Countries & Capitals (C| . . .$12

Computer Stocks and

Bonds (C)$12,(D)$15

Elementary Biology (D) S26

Frogmaster(D) S19

Starware (D) $19

Mapware(D) $19
British Heritage Jigsaw

Puzzles S22
European Scene Jigsaw Pu;zles(C) . $22

Geography (D) $26

Programming Techniques

Pilot (Cons, or Educator) . . (C) $59. (D) $99

Invitation to Prog #2(C) 522

Invitation to Prog. 03 (C) $22

Tricky Tutorials—Santa Cruz

TTW1 Display Lists (CD) $17

TT #2 Horiz/Vert. Scrolling (C, D) . .. $17

TT #3 Page Flipping (C, D) S17

TT#4 Basics of Animation (CD) . . .517

TT #5 Player Missile Graphics (C. D) S24

TTB6 Sound and Music (C. D) $17

TT W7 DOS Utilities(D) $24

Page6 S20
The Next Step $27

Typing

Master Type (D) $27

Touch Typing <C) $19

Type Attack (CD) $26

Foreign Languages

Atari Conversational Languages

French, Spanish. German. Italian(C) $45

Astro Woid Search (Specify

Spanish or French] (C)S13. (D)S19

commodore

Pre-School

The Sky Is Falling (CT) $23

Mole Attack (CT) $23
Home Babysitter $23

Math

Sky Math |C> $12

Space Division $12

Bingo Speed Math (CT) $23

Number Crunch (CT) .$??

Number Chaser Si?

Number Gulper $1."

Music

VIC MusicComposer(CT) $29

HES Synlhesound (CT) $49

Language Arts

Super Hangman (C) $14

Simon)Hess(C) $13

Concentration (C) $13

Home Babysitting $23

*** BOOKS ***

KIDS AND THE ATARI $18

KIDSANDTHEVIC $18

PROGRAMMERS REF. GUIDE(VIC) $14

ELEMENTARY COMMODORE S14

COMPUTERS FOR PEOPLE $ 8

GAMES FOR THE ATARI $ 8

DE RE ATARI $19

ADVENTURE HINT BOOKS $ 8

6502 ASSEM. LG. PROG $16

SOME COMMON BASIC BASIC PROGRAMS $14

YOUR ATARI COMPUTER $16

ATARI ASSEMBLER —INMAN $12

ATARI GAMES AND RECREATION $14

ATARI PILOT FOR BEGINNERS $12

VISICALC BOOK — ATARI EDITION $14

ATARI BASIC —R.L.ALBRECHT $ 8
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Social Studies/Science

Visible Solar System $23

Heaganomics(CT) $27

Programming Techniques

Intro to Basic Prog. I $22

Intro to Basic Prog. II $22

Programmers aid Cart $45

Turtle Graphics/Hess(CT) S29

COMPUTER OUTLET'S 
EDUCATIONAL RECOMMENDATIONS 
Pre-School 

Sammy The Sea Serpent .. (C) $13, (0)$19 
Oswald and the 

Golden Key .. .•..•...• (e) $13, (0)$19 
Pre·SchooI I.O. Builder ... . (C) St3, (0) $24 
Hodge Podge (0 ) .. . , $16 
My First Alphabet (0 ) . .. . ... . .. $26 
Ten lillie Robots ......... (e) $13, (0) SIS 
Basic Mat h (+. - . • . 1)(0 ). . . .... $19 
Basic Math (Add .. Sub.) Of 

Mull., Dlv.)(C) . .S10 
Allen Counter/Face Flash (C. OJ . . .. $26 
Jar Game/Chaos (C. 0) . . ..... $26 
Pre-School Fun (Color, Shape, elc.)(C) SI6 
Hickory Oickory/ 

Baa Baa Black Sheep (e) .... . .. 525 
Humpty Dumpty/J ack and J ill (e) . ... $25 
Counlers(C. OJ. . . . .. .... . $19 
Facemaker(O) . .$23 
I'mOiHerenl(Oj . . ... $19 

Math 
Monkey Up a Tree {C. OJ . 519 
Video Mal h Flash Cards (C. D) . . . . 513 
Math·Tlc·Tac·Toe (C. D) . . ... . .. 513 
Calculus Demon (C, OJ . . .519 
Cubbyholes (C. D) .... 519 
Melric and Problem Solving (D) . . 526 
Algicalc(C. o) ... 519 
Polycalc(C, OJ ..... ............... 519 
Counters (Ages ).6) (C. D) . .526 
Basic Math (Add" Sub.) (C) . . .. . :il0 
Basic Mach (Mult" oiv.) (C) , .:;10 
Basic Math(+ . -. " ./)10) ...... :;19 
Ten lillie Robots . . . (C) 513. (D) :;15 
Compumath'Fraclions ... . (C) 523. (D) :;29 
Compumath·Decimals . . (C) 523. (D) :i29 
Allen Numbers (C. OJ. . ........ :;23 
Math Pak I(C. D) . . . .. ... . :;23 
Alien Counter/Face Flash (C. D). .:;26 
Goll Classid Compubar (Angles) (C. D) ~26 
Jar Games/Chaos (Ages 6--10) (C. D) ... 526 
Gulp and Arrow Graphics (7· 12)(C. D) .526 
Baltl lng Bugs/Concenllatlon (C. D) , .. 526 
Addi tlon W ith Carrying ... (C) 513. 10) 519 
Cash Register .. . .. (C) 513. (D) 519 
Number Series .......... (C) 513. ID) 519 
Quanti tat ive Comparisons (C) SIS. (D) 519 
Sky Rescue ... .... ... ... (C)SI5.ID) $19 
Big Malh Attack . . (e) 517. (D) 522 
Math Facts Level II 

Grade 1·3 . . (C) 513,(D) 515 
Com" putatior'll 

Concentration .... , .... (e) S1 3. (D) 515 
Ship's Ahoy (D) ... 520 

The Market Place ID) . ... 526 

C= commodore 

Pre·School 
The Sky Is Falling (CT) 
Mole Attack (CT) . 
Home Babysi tter. 

Math 

.... 523 
. ... . $23 

. .... .. . 523 

Sky Math (C) . . . 512 
Space Division ................. . .. 512 
Bingo Speed Math (CT) . . .523 
Number CrunCh (CT) . . ........ . .. 527 
Number Chaser . . . $1 1 
Number Gulper ......... 51 : 

ATARITM 
Reading and Language Arts 

l etterman (C. D) .... .. ........ ", .. 519 
My First Alphabet (O) .............. 526 
Wordmaker (C. 0) •. . ..• . ..... .. .... 519 
Spelling Genie (C. 0) . ........... ... 5 19 
Word Sea rch Generator (0 ) . . .. .... . . S t 9 
Compuread . . .. .. ....... {C)517.(0)$23 
Astroquotes .. ..... (e)$t3.(0) $19 
Memory Bu ilder/ 

Concentration . ,. (e) 513. (0)519 
leI's Spell(e) . . ....... $13 
SpeIHng Builder , . .. (C)$16. (D) 520 
oe>It·You rse!f Spelling (C) ... ....... 516 
SAT. College Board Prep. (C) .... . .. 589 
Story Builderl 

Word Master .......... (e) 513. (0) St9 
What'sOillerent . . .. (C)513.(D)$t9 
Analogies " ..... ....... (C) 513. (0) 519 
Prel ixes (0) . . .. ... 526 

Vocabulary Builder 1 .. (C) 513. (D) 519 
Vocabulary Bu ilder 2 ..... (e) 513, (0)519 
Mlnl·Crosswords .. (C) 513. (0)519 
Word Scramble Grades , ·4 (C) . , ..... 513 
Fishing For Homonyms(e) ..... . $13 
Hidden Words 4 Levels (C) . . 516 
Snooper Troops #1 (D) . .532 
SnOOper Troops 112(0 ). . ... . .. 532 
StoryMachlne(D) ....... . ... . .. 523 
Word Race (D) .. ..•.. 517 
Claim to Fame/Sports Derby .. , $15 
Crossword Magic (0) . . ........... S34 
Alphabet Arcade .... ... ,. (C) 515. (0)519 
Funbunch (OJ 

Elem .. .... .. ... ............... 525 
Intermediate ... ... .. .. ... .. .. . . 525 
HighSchool(SAT) . . .. ... 525 

Time Bomb ............. (C)513.(D)519 
Snake·Q·Nyms. . .. . .. . ... . .. . 525 
Skywri ter 8 Pop', Spell ...... . ...... $25 

••• BOOKS • •• 
KIDS AND THE ATARI . . ...... . • • ..... 518 
KIDS AND THE VIC . . .... 518 
PROGRAMMERS REF. GUIDE (VI C) . . ..... . . . . . . . $14 
ELEMENTARY COMMODORE ... 514 
COMPUTERS FOR PEOPLE . . . . . . . • . . .... 5 8 
GAMES FOR THE ATARI . . . . . . . . . . 5 8 
DE RE ATARI . . . . . . . . . . . . . . . . . . . . . . . . .. 519 
ADVENTURE HINT BOOKS . . 5 8 
6502 ASSEM. LG. PROG. . . . . . . . . . . $16 
SOME COMMON BASIC BASIC PROGRAMS .... $14 
YOURATARI COMPUTER .....•..... 516 
ATARI ASSEMBLER -INMAN .. . ... .. . .. . .. .. . •. . . $12 
ATARI GAMES AND RECREATION ........ . .... 514 
ATARI PILOT FOR BEGINNERS ... .. ... •. .$12 
VISICALC BOOK - ATARI EDITION ..... . . . . . . .. •... . . $14 
ATARI BASIC - R. L ALBRECHT . . . . . . ........ $ 8 

Computer Outlet 

Music 
Rhyme 8 Pitch .... 526 
Player Piano(C, 0) . . ........ $19 
Keyboard Organ (C. OJ .......... 519 
Musical Computer- Music Tutot(D) .. 513 
Music I-Terms and Notation (D) .... 526 
Advanced Music System (0) ......... 525 
Music Composer . ...... (CT) . , . 525 
JerryWhile's Music lessons(CJ ... .. 520 
Magic Melody Box . . ..... $14 

Telling Time 
Hickory Olckory (C. D) . . .. 5 13 

Social Studies and Geography 
Earth Science (0) . . . .$26 
Flags 0 1 Europe (0 ) . . .. 5 t9 
PresidenlS o f the U.S. (C. D) • . .. 51 3 
Astro WOld Search ...... (C) $13. (0) 519 
States and Capi taIS (e) , . , .. 512 
European Countlies & CapitalS (C) ... 512 
Computer Stocks and 

Bonds . . .... .. (C) 512. (0) SI5 
Elementary Biology (0 ) . . 526 
FrogmasteqO) , .... S19 
Starware{O) . . .. 519 
Mapware(O) . . .. $19 
Bri lish Heri tage J igsaw 

Puzzles . , . . . . . . . . S22 
European Scene Jigsaw Puzzles (C) .. 522 
Geography (O) . . ............... S26 

Programming Techn iques 
Piiol (Cons. or Educator) .. (C) 559. (D) 599 
Invitation to Prog, 1t2 (C) . .522 
Invi tation to Prog. 1t3(C) . .522 
Tricky Tutorials-Santa Cruz 

nlll Oisplay lists (C. D) . . ... S17 
n #2 Horiz/Vert . Scrolling (C. D) . S17 
n #3 Page Flippi ng (C, 0) . . . .. S17 
n #4 Basics of Animal ion{C. OJ ... S17 
n ItS Player Missile Graphics (C. D) S24 
n 116 Sound and Muslc(C. 0) . .517 
nff700SUlIli l ies (O) . ,.,, 524 

Page6 . . ... 520 
The Next Step ,.. .. .... S27 

Typing 
MasterType (O) . 
Touch Typing (e) . . 
Type Allack (C. D) 

.... . $27 
..... .. $19 

.$26 

Foreign La nguages 
Atari Conversat ional languages 

French, Spanish. German. Italian (C) 545 
Astro Word Search (Specify 

Spanish or Flench) .. ... (C) $t3. (OJ S19 

Music 
VIC Music Composer (CT) 
HES Synthesound (CT) . 

Language Arts 

. ,29 
. ... 549 

Super Hangman (e) ................ S14 
Simon/Hess(C) . . .......... SI3 
Concentra\ion(e) ................ 513 
Home Babysi tt ing . . ... 523 

Social Studies/Science 

Visible Solar System ......... ... ... $23 
Reaganomics (CT) . . . ........ $27 

Progra mming Techniques 

InllO 10 Basic P,og. 1 ............... S22 
Intro to Basic Prog. II .,. . .. 522 
Programmers ai d Cart. .545 
TurHeGraphicsiHess(CT) ..... ... .. 529 
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ATARI NEW LOWER PRICES

TOP SELLERS
Atari

1200 XL . Call

800 48K .$489

400 16K .$209

410 Recorder $ 72

810 Disk Drive $419

825 Printer $569

830 Modem . . $145

850 Interface . $159

481 Enieriainer ■. S 64

482Educalor $110

483 Programmer $ 52

484 Communicator $289

853 i6KRam $74

The Bookkeeper Kil $165

ATARI Software
CX4104 Mailing Lisi $ 19

CX404 Word Processor $102

CXL4007 Music Composer S 42

Programming 2 & 3 $ 22

Conversational Languages $42

CX4018 Pilot $ 55

CX405 Pilot $ 92

CXL4O03 Assembler Editor $42

CX8126 Microsoft Basic ... . . .$ 62

CXL4022 PacMan . $ 30

CX8130Cavernsoi Mars. .. $ 28

CXL4020Cenlipeae $ 30

CXL40O6 Super Breaklui $26

CXL4OO8 Space Invaders $26

CXL40G9 Computer Chess $ 26

CXL4011 Star Haiders $30

CXL40i2MissileCommana. . $26

CXL4013 Asteroids . .$ 26

The Bookkeeper $102

Home Filing Manager $36

Atari Speed Reading $54

My First AlphaDet $26

Juggles House (D. C). $ 22

Juggles Ratnbow ID. C) . .$ 22

Home Manager Kil $ 55

Family Finance $36

Time Wise $ 23

Galaxian $ 30

Defender $ 30

Ok S 30

Dig Dog $30

ET Home Phone - $ 34

Alan Writer S 55

Business & Utilities
Visicalc $169

Mail Merge $ 20

Data Perlecl $75

Letter Perfect $105

Te*l Wizard $ 65

Datasm652.0 S 59

File Manager 800 + $ 65

Syn AssemCler $ 34

Page 6 $ 20

Atari Wofld $ 39

K-Dos $ 59

Micropainier $ 23

Color Print $ 27

Lisp Interpreter $ 79

Bishops Square $ 20

Graphic Master $ 27

Graphic Generator $ 17

Basic Compiler $ 65

ComputarTs Financial Wizard $ 45

Color Accountant $ 65

Datalmk . . $ 27

File It 2 System $ 34

Diskette Invenlory Syslem . . $ 17

PMP Property Management $179

Programming Techniques

Display Lists

Honz/Vert Scroll

Page Flipping $ 17

Basics of Animation $ 17

Player Missile Graphics . $24

Sound $ 17

Data Files $ 24

Temple of Apsfiai S 27

Raster Blaster $ 20

Apple Panic $ 20

Crossfire S 20

Threshold $ 27

Mousekattack $ 23

Krazy Shootout $ 34

Deadline $ 34

Tumble Bugs $ 20

Pool 1.5 $ 23

Ricocne! $ 15

Empire of the Overmind $ 23

Wizi Princess $ 22

Mission Asteroid $ 17

Ali Baba 8 the Forty Thieves $ 22

The Shattered Alliance $ 27

Canyon Climber $ 20

Shooting Arcade $ 20

Pacific Coast Highway $20

Clowns & Balloons $ 20

Preppie $ 20

Rear Guard $ 17

Lunar Lander $ 17

War $ 17

Star Warrior $ 27

Dragon's Eye $ 20

Crush, Crumble & Chomp $ 20

Jawbreaker S 20

ZofKI J 27

Zoikll $27

Softporn Adventure $ 20

Deluxe Invaders S 23

Chicken $ 23

Nautilus $ 23

Rescue at Rigel $ 20

Frogger $ 23

Choplifter ,$ 23

Curseof Ra .. S 15

Ghosl Encounters S 20

Ulysses and The Golden Fleece ....$ 23

Battle of Shiloh $ 27

Tigers in the Snow $ 27

Track Atlack $ 20

Shamus S 23

Picknick Paranoia $23

Claim Jumper . $ 23

Embargo $ 34

FirebKd . . $ 34

Cyclod $ 20

Scare Eggs $ 20

Sneakers $ 20

Snake Byte. . . .$ 20

E2MPUTER

*** SPECIALS OF THE MONTH ***

ELEPHANT DISKS (BOX) S 20

HAYES SMARTMODEM $209

MOSAIC 32K RAM S 89

RAMD1SK (128K) $399

AMDEK COLOR I MONITOR S309

PERCOM DOUBLE DENSITY DRIVE $515

NEC 8023A PRINTER : $459

BASIC A + (OSA + INCLUDED) $ 59

FLIP N1 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

CaF';9T°" 800-634-6766 Ordo%ine
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 Arthur's Heir(D| $ 20

Escape from Vuncans Isle (D) $ 20

Crypt of the Undead (D) $ 20

The Nightmare (D) $ 20

Danger in Drindisti (D, C) $15

Armor Assault (D) $ 27

Monster Maze (CT) $ 27

Alien Garden (CT) $ 27

Plattermania(CT) .... . . .$ 27

David's Midnight Magic (D) . .$ 23

Star Blazer (D| $ 22

Stellar Shuttle (D, C) $ 20

Genetic Drift (D, C) $ 20

Labyrinth (D, C) $ 20

Serpintine(O) . . .$ 23

Sea Fox (D) $ 20

Spell Wizard (D) $ 53

Sands of Egypt (D) $ 27

Pool 400 (CT) $ 27

Speedway Blast (CT) $ 27

K-razyKritters(CT) $ 34

K-Star Patrol (CT) $ 34

K-RazyAntiks(CT) S 34

Crossword Magic (O) $ 34

Master Type $ 27

Goff (D)$27.(CT)$ 30

Wizard of War (D)$17. (CT)$ 30

Cyborg (D) $ 23

Gold Rush (D) $ 23

Bandits(D) $23

WayOut(D) $27

Fast Eddy (CT) $ 24

World War I (CT) ...$ 24

Beanie Bopper(CT) ... .. .$ 24

The Cosmic Balance (D) $ 27

Miner 2049er{CT) $ 34

Attack at EP-CYG-4 (D)322.lC)$ 20

Chess (D) $ 45

Checkers (D) $ 34

Odin(O) 5 34

Snooper Troops «1 (□) $ 30

Snooper Troops #2 (D) $ 30

Story Machine (D) $ 23

Face Maker (D) $ 23

HauntedHill (D)$20.(C)$ 17

Trivia Trek (D) $ 20

Datalirk'D) $ 27

Space Shuttle (D) $ 20

Jerry White's Music Lessons (D.C) .$ 20

SwiltyTach Master (D)$20.(C)$ 17

Apocalypse (D,C) $ 23

Raptillian(D. C) $ 23

Kid Grid (D.C) $ 20

Atiencounter(Face Flash)(D.C) .. $ 26

TheJarGame/Chaoe(D. C) $ 26

Gulp/Arrow Graphics (D,C) $ 26

Golf Classic'Comoubar $26

FrenzyJFiip Flop (D.C) $ 26

Battling BugsfConcentration (D, C), .$ 26

Submarine Commander (CT) $ 34

Jumbo Jet Pilot (CT) $ 34

Soccer (CT) $ 34

Kickback (CT) $ 34

Darts (C) $ 22

Pool(C) S 22

Dominoes and Cribbage(C) $ 22

Pig Pen (D) $ 20

Starcross(D) S 27

Zorklll(D) $ 27

Journey to the Planets (D. C) S 20

Moon Shuttle (D) $ 27

Moon Patrol (C) S 17

Normandie (D, C) $ 27

Zaxxon [D, C) $ 27

Juggler(D) $ 20

Survival of the Fittest S 27

Baseball (D)$23,(C)S 20

Sentinel I (D) $23, (C> S 20

The Guardian of Gorm . ,(D]$23. (C)$ 20

Miner 2049er (CT) $ 3d

Jeepers Creepers (D) $ 20

Snapper(D) $ 20

Twerps (D) S 23

Flip Out (D) $ 20

The Birth of the Phoenix S 16

Protectodl (D)$23,(C)$ 29

"" ATARI 

1200 XL 
80048K 
400 16K 

Call 
$489 
$209 

410 Recorder .... .. ....... . . . . ... $ 72 
810 Disk Drive ... . ... . ... $4 19 
825 Printer . . .. ... ,$569 
830 Modem . . ...... . . .. . ... $ 145 
850tnlerlace ... . . ... . $159 
481 Enlertainer . . $ 64 
482Educator ... .$110 
483 Programmer , $ 52 
484 Communica lOf ... . .. . $289 
85316K Ram . . .. $ 74 
The Bookkeeper K i t ........... . ... $165 

ATARI Software 
CX41Q4 Mailing USI ... $ 19 
CX404,Word Processor .. . . $102 
CXL4007 MU SIc Composer . . . $ 42 
Programming 2 & J . . .. . ... $ 22 
Conversational Languages .... .... $ 42 
CX4018 Pilot . . $ 55 
CX405 Pilot . 
CXL400J Asse mbler Editor .. . 
CX8126 Mlcfosoll Basic . 

.. . $ 92 
.. $ 42 

... $ 62 
CXL4022 Pac-Man ........ . . . . • 30 

... $ 28 
. 30 

CX8 1JO Caverns 01 Mars . 
CXL4020 Centipede . 
CXl4006 Super Breaklut . 
CXl400B Space Invaders . 
CXl4009 Computer Chess 
CXl40 11 Star Aaiders 
CXl40t2 MIssi le Command . 
CX L40t3 AsterOids 

... $ 26 .. ,. 
S,. 

.S 30 .,. .. ,. 

. $102 

.S 36 
The Bookkeeper 
Home Fit ing Manager 
At arl Speed Reading 
My Fir st AlphaOet 
Juggles House~O . C) . 
Juggles RainbOw (D. C) 
Home Ma nager Kit 
Family Finance 
Time Wise 
Gala~lan 

Oetencler 
a .. 
Dig Dog 
ET Home Phone 
AlarrWrrter 

. S 54 
.. . ..... . S 26 

. .. S 22 
.: .. S 22 

.. S 55 
.S 36 
. $ 23 
• 30 

. • 30 
.. $ 30 

... $ 30 
. . S 34 

. $ 55 

Business & Utilities 
V,s,calc 
Mall Merge 
Data Per lect 
Letter Per lect 
Te~t Wizard . 
Oatasm 65 2.0 
Flte Manager 800 ~ 
Syn Assembler 
Page6 
AtarrWorld 
K·Oos 
M lcropalnler 
Color Plln t 
liSp Interprpter 
Bishops Square 
Graph iC Master 
GraphiC Generator 
BaSIC Compiler 
Compu ta rr' s FinanCial Wizard 
COlor Accoun tan t 
Oatalrnk 
Fi le It 2 System 
Diskette Inventory SySlem . 
P.M.P Prope rty Management 

. $169 

.S 2Q 

. S 75 
.. $105 

... .. $ 65 
. S 59 

.. $ 65 

.. S 34 

." 
. $ 39 
.59 
' 23 

' " . $ 79 

' " ' " , 17 

'" , " 
$6' , " ,3< 
, 17 

$ t79 

Programming Techniques 
Olspla~ lists S 17 
HOIIZIVell Scroll $ t7 
Page Flrpplng $ 17 
BaSICS at Animat ion $ 17 
Player MISSile GraphiCS S 24 
Sound S 17 
Data Fl tes $ 24 

NEW LOWER PRICES 
TOP SELLERS 

Atari 
TempteolApsha l ............... $ 27 Crush,Crumble & Chomp .. . .... .. $ 20 
AasterBlaster . $ 20 Jawbreaker ............... .. .. .. $ 20 
Apple Panic .. . . .......... $ 20 Zork I . .. $ 27 
CronUre ...... . .. .. . .. .. . $ 20 Zork It . $ 27 
Threshold . . ........ $ 27 Sollporn Adventure . .... .. . ....... $ 20 
Mousekattack . . . ... . .. • . . ..... $ 23 Oetu~e Invaders . . . .. .. $ 23 
Krazy Shootoul .. . .. .. .... $ 34 Chicken ... .. .... .... . .. . ...... . $ 23 
Deadline .. . ... ...... ... $ 34 Nautilus .... ........ • ....... $ 23 
TumbleBugs ... . ... ...... $ 20 Resc ue at Rigel ...... $ 20 
Pool 1.5 . . ....... $ 23 Frogger . . ..... $ 23 
Aicochet. ......... $ 15 Choptllter . . ... ....... $ 23 
Empireot theOvermind . ... $ 23 Cu rseolRa ..... $ 15 
Wiz & Princess . . . .$ 22 GhoSI Encounters ...... ... ... .. .. $ 20 
Mission Asteroid . . ... ... $ 17 Ulysses and The Golden Fleece .... $ 23 
AIiBaba&t he Forty Thieves .. ..... $ 22 Battle a t Shiloh ........ .... .. .... $ 27 
The Shattered A lliance. . ... $ 27 Tigers in the Snow . . .. ... ...... $ 27 
Canyon Climber. ... . .... ... ... ... $ 20 Track A tt ack . ..... ...... .. . .... .. $ 20 
Shooting Arcade ......... $ 20 Shamus . , .... .. .... .. ..... , .. $ 23 
Pac i tic Coast H ighway . . $ 20 Picknick Paranoia ... , ... .. .. , .... $ 23 
Clowns & Balloons . . . . .. ... $ 20 Clai m Jumper ..... S 23 
Preppie ., . $ 20 Embargo . . $ 34 
AearGuard . .. ..... $ 17 Fireb;rd . . ... . ..... .. . $ 34 
Lunar Lander ........... . ..... S 17 Cycled .. $ 20 
War ....... $ 17 Spare Eggs .. ... ... .... . ........ $ 20 
StalWa(fior . $ 27 Sneakers ...... . .... , ......... $ 20 
Dragon'sEye . $ 20 SnakeByle .. . .. ..... $ 20 

••• SPECIALS OF THE MONTH ••• 
ELEPHANT DISKS (BOX) . 
HAYES SMARTMODEM . 

· .. . . . . . . ..... $ 20 
· ............ $209 

MOSAIC 32K RAM ............... . . $ 89 
RAM DISK (128K) ..... . 
AMDEK COLOR I MONITOR . 
PERCOM DOUBLE DENSITY DRIVE 
NEC 8023A PRINTER .... 
BASIC A + (OSA + INCLUDED) 
FLIP N' SORT DISKETIE BOX 

(Holds 50 Dlskeltes) 

· ... __ •. . .$399 
. . ... . .. . . . . . . . . .. . .. $309 

. .•.. .. . . . .• . .$515 
· .. . . . . . •. .$459 

.$ 59 
... . .. . . .. .. . . .$ 21 

FLlP·SORT CARTRIDGE BOX . . ...... . . .. $ 21 
(Holds 10 Atarl Computer Cartridges) 

MOSAIC 64K RAM . . ........ . . .. $149 
80 COLUMN BOARD (ATARI) .... . · ...... . .. . ...... $279 
ALL APX SOFTWARE .. ...... . . · $15% TO 20% OFF 

....... $409 PERCOM SINGLE DENSITY DRIVE .. 

Computer Outlet 
Park Place - Upper Level 

1095 E. Twain - (702) 796-0296 
Las Vegas, Nevada 89109 

Cal)ToI1800·634·6766 
Free 

Order Line 
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 PM. 

Dealer Inquiries Invited 

NEW 

ATARI 
King Art hur's Heir (D) . .. . ........ . $ 20 
Escape 110m Vuncan'S Isle (D) .. $ 20 

Crypt a t the Undead ~O) . . .... .... .. $ 20 
The Nightmare ~D) .. .. ............ $ 20 
Danger in DrindistHD. C) .•.•.•.. .. $ 15 
Armor Assault (0) .... ..... .. ..... $ 27 

MonSler Maze (eT) •• .. $ 27 
Al ien Garden (CT) ....... $ 27 
Plattermanla (CT) .... ........... . $ 27 
David 's Midnight Magic ~D) .. $ 23 
Star Blazer ~D) .. ..... ........ , .. . $ 22 

SleliarShultle(O.C) . .. . .. , ... ... . $ 20 
Genetic Drill (D. C) . , .. . ...... ... , $ 20 
labyrinth (D. C) ... . .. . . ......... . $ 20 
Serplntine(D). . . . .. ... .. $ 23 
Soa Fo~ (D) . . .....• $ 20 

Spell Wizard (D) . . .......... . $ 53 
Sands o f EgypI(O) ................ $ 27 
Pool 400 ~CT) .. $ 27 
Speedway Btasl(CT) . . ... ... .. .. .. $ 27 
K·razy Kr iUers (CT) .......... . , .. . $ 34 

K·Stal Patrol ~CT) .... . ......... ... $ J4 
K · AazyAn'iks ~Cn . . . . $ 34 
Crossword Maglc (O) ..... .. . ...... $ 34 
Mas ter Type ... .. ............ .$ 27 
Goff . . ... .. .... ...... (0 ) $27. (CT) $ 30 

WlzardolWor . . ~ O)$ 17 . ~CT)$ 30 
Cyborg (D) . . ..•... $ 23 
Gold Rush (0) .......... ... .. .... . $ 23 
Bandi l s~O) .. , . .. ... . .. . ... ..... . $ 23 
Way Out (D) , . ... . ... $ 27 

Fast Eddy~CT) . . ....... $ 24 
World War I (CT) ....... .. ........ , $ 24 
Beanie Bopper ~CT) ... , ... $ 24 
The Cosmic Ba lance(O) ........... $ 27 
Miner 204ger (CT) .. , ..... .. ....... $ 34 

Attack at EP·CYG·4 ...... ~ O) S22. (C) $ 20 
Chess (D) .••.. ... .. .. . . ..••.. •• . $ 45 
Checkers (D) . . ........ $ 34 
Odin(O) . . .... $ 34 
Snooper Troops III (D) ......... ... . $ 30 

Snooper Troops 112 (D) ... .. .••.••. , $ 30 
Story Machine (D) . . . , • . ••.... $ 23 
Face Maker (D). . .S 23 
Haunted Hill . .. .. ..... . (0) $20. ~C) $ 17 
Triv ia Trek ~D) . . .. $ 20 

Oalatink (D) .••... $ 27 
Space Shuttle (D) . , ... .. $ 20 
JerfY Whlte's Music Lessons (D,C) .. $ 20 
Sw illy Tach Mastel ...... (0) $20. (C) $ 17 
Apocalypse(D. C) .$ 23 

Aapt lltian (D.C). . ......... $ 23 
Kid Grld (D. CJ ................... $ 20 
AUencounter ~Face Ftash) ~D. C) .... S 26 
TheJarGame/Chaoc~D.C) ........ $ 26 
Gulp/Arrow Graphics ~O . C) ........ $ 26 

Golt ClassiCICompubar . . .... . $ 26 
Frenzy/Flip Flop (D. C) . •. ......... $ 26 
BaWing Bugs/Concentrat ion ~O . C) .. S 26 
Submarine Commander (CT) .. . .. .. S 34 
Jumbo Jet Pi lot (CT) . . . , .. , ... $ 34 

Soccer (CT) . ... . . ... . . ........... $ 34 
Kickback ~CT) .. , , .... . . ... . .... .. $ 34 
Darls(e) . , $ 22 
Poot (C) . . . . . . . . . . . . . . . . . . . . $ 22 
Dominoes and Cribbage {C) ... ... .. S 22 

Pig Pen ~ O) ........... . .. . . ...... S 20 
Stareross (D) ...... . . .... ... ... . $ 27 
Zork 111(0 ) • . $ 27 
Journey 10 Ihe Pla nets (D. C) , $ 20 
MoonShuttte(D) . .$ 27 

Moon Patrol~C) . . .. $ 17 
NOl mandle(O, C) . . . ...... $ 27 
Za){xon (D. C) . , .. .. $ 27 
JugglerlO) ........ ........ ... ... $ 20 
Survival o t the Fi ttest .... .. . . .... $ 27 

Baseball . . . (0 ) $23, (C) S 20 
Sent lnet I . . (0 ) $23. ~C) $ 20 
The Guardian at Gorm ... (0 ) $23. (C) S 20 
Miner 204ger (CT) . ... . . .. $ 34 
Jeepels Creepers(O) . .. $ 20 

Snapper(O) . . ........ $ 20 
Twerps (D) . . ......... $ 23 
Fl ipOut(O) . . .. $ 20 
The Birth 01 the Phoenil. .. $ 16 
Protector II ...... (D) $23. (C)$ 29 



APPLE

SPECIALS
Business

Screenwriter II $ 82

Visicalc3.3 $165

Vi si schedule $199

VisitrendJVisiplot $199
The Wora Handler 1129

Magic Window II $95

Magic Mailer $45

Magic Words $ *5
Real Eslale Analyzer II . Si 19

Supercalc , $165

PFS Report (New) S 59

PFS: . $79
PFS Graph . S 79

TheGeneral Manager $97

O.B Master $H5

Pascal Programmer . I 89

PieWnier I 95

Wordstar $219

Datafax S129

Datahnk $ 65

The Home Accounlanl $ 48

Payroll Manager .$199

Pie Wnler/MultiSOcolumn .. S 95

Pro Easywriter/Mail Combo $209

Eiecuiive Brieiing Syslem $139

The Sensible Speller $ 79

Mail Merge $159

Wordstar (French) . . S299

Wordsiar (Spanish) $299

Spellslar 5119

Calcsiar $119

First Class Mail . $ 49

E-Z Ledger $ 45

Tax Manager $ 99

The Dictionary $ 65

VersawnterPak 1 $ 27

Versawnier PaK2 $ 27

Personal Investor $ 95

General Ledger . $239

Accounts Receivable S239

Accounts Payable S239

E"ecu!ive Secretary SI 59

Eiecutive Spellef S 55

Utilities

TASC Compiler - $119

Basic Compiler S 65

Daialax $139

Dataimk S 65

Link Video Apple II S105

Link Video Apple III S139

Pascal Tutor S 89

Pascal Programmer S 89

LISA 2 5 . S 55

Baqot Tucks $ 21

ALDS $ 89

SAM $ 85

Super Disk Copy 111 £ 20

The Ariist $ 65

3 DSuoergraphics S 27

Program Line Editor S 27

FRIENDLY SERVICE

E VIC 20

Education

Planetary Guide

Star Gamers Guide

Astro Quotes

Juggles Rainbow

Bumble Games

BumOtePIOl

Gertrudes Secrets

Gertrudes Puzzles

Rocky s Boots

SnuOpC Troops HI

Snooper Troops *2

Story Maker

Face Maker

Compu-Read

Spelling Bee w/Reading Primer

Algebra 1

Fractions

Decimals

Master Type

Type Attach

WorOrace

Dueling Digits

SAT Wora Aiiacfc

New Step by Step

Delta Drawing

Harcourt BraceS A T Series

$ 23

S 22

S 17

S 30

S 39

S 39

S 49

S 49

S 49

S 30

5 30

S 26

S 26

S 23

$ 27

S 34

S 34

I 34

$ 77

£ 27

S 17

$ 20

S 34

$ 59

S 45

S 59

NEW
Creative Software

Black Hole(CT) $36

Trastiman(CT) $36

As(rotilitz{CTl $36
City Bomber & Minefield (CT) S2O

Apple Panic (CT) $36

Choplifier(CT) 136

Serpentine (CT) $36

Videomania(CT) $36

Terraguard (CT) $36

Thorn EMI
River Rescue (CT) $29

VIC Music Composer (CT) $29

Automated Simulations
Rescue at Rlgel (C) $20

Ricochet (C) $15

Monster Maze (CT) $27

Sword ol Fargoal 527

Spectravision

Cave In(CT) $27

Number Crunch (CT) $27

Reaganomrcs(CT) $27

Tronix
Galactic Blitz (C) $17

Swarm (C) $20

Sidewinder (C) $20

HES Software
VIC Forth (CT) $45

HESMon(CT) $29

Turtle Graphics (CT) $29

HESWrilei (CT) $29

Aggressor (CT) $29

Shamus(CT) $29

Protector (CT) $33

Synthesound {Music Synthesizer)

(CT) $49

Skier (C) $15

Mazeof Mikor(C) 515

Tank Wars (C) $15

Victrek(C) $15

Pinball(C) $13

Simon (C) $13

Fuel Pirates (C) $13

Pak Bomber (C) $13

Laser Blitz (C) $15

TankTiap(C) ...$16

Concentration (C) $13

DamBomOer(C) 513

ESMPUTER

*** SPECIALS OF THE MONTH ***
SLAGH24K MEMORY BOARD — VIC 20 $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) $ 29

USI AMBER MONITOR (12") $169

KIDSANDTHEVIC(BOOK) $ 18

KIDSANDTHEATARI(BOOK) $ 18

IN-HOME'S ATARI 400 KEYBOARD $ 99

Computer Outlet
800-634-6766 OrdoenlLyine

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. C.O.D. orders IS3.00

minimum) and 1 % ol all orders over 1300, School purchase orders welcomed. Prices

relied a cash discount only and are subiect to change. Please enclose your phone

number with any orders Shipping — Software ($2.50 minimum} Shipping — Hard

ware (please call). Foreign orders. APO & FPO orders — $10 minimum and 75% ol

all orders over $100. Nevada residents add 5'/.% 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 lor replacement. All returned merchandise is sub/ect to a restocking lee and

must come with their original packaging m order to be accepted.

NO returns permitted after 21 days from shipping date.

commodore

VIC 20 $139
VIC 1530 Datasette S 59

VIC 1541 Disk Drive 1299

VIC 1525 Graphics Printer 5329

VIC 12103K Memory Expander $ 34

VIC 1110 8K Memory Expander $ 52

VIC 1111 16K Memory Expander $ 89

VIC 1011 RS232TerminaHnterlace. .5 43

VIC 1211 Super Expander .....$ 59

VIC 1212 Programmers Aid Cartridge $ 45

VIC 1213 Vicmon Machine Language

Monitor $ 45

VL 102 Introduction to Basic

Programming $ 21

VT 106A Recreation Pack $ 45

VTi07AHome Calculation Pack ...$ 45

VT 164 Programmable Character Set $ 12

VIC i600Vicmodem S 89

VIC1311Joystick $ 8

VlC1312GamePaddles 5 16

VM Programmers Reference Guide. .$ 14

VIC Software
Avenger $ 23

Superslot $ 23

Super Alien. $ 23

Jupiter Lander $ 23

Draw Poker $ 23

Midnight Drive $ 23

Radar Rat Race $ 23

Raid on Fort Knox $ 23

Sargon II Chess $ 29

Super Smash ,. $ 23

Cosmic Cruncher $ 23

Gorf $ 29

Omega Race $ 29

Money Wars $ 23

Menagerie $ 23

Cosmic Jailbreak $ 23

Clowns $ 23

Garden Wars $ 23

SeaWoll $ 23

Adventureland $ 29

PiraleCove $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

United Microwave
Spiders o( Mars(CT) S 34

Meteof Run (CT) $ 34

Amok(C) S 17

Alien Blitz (C) S 17

Skymath(C) $ 12

Space Division (C) $ 12

Super Hangman (C) $ 14

The Alien (C[ S 17

3D Maze (C) $ 12

Kosmic Kamikaze (C) $ 17

SubChase(C) $ 17

Amok (CT) $ 27

Renaissance (CT) $ 34

Alien Blitz (CT) $ 27

Cloud BufsI(CT) $ 27

Satellites and Meteorites (CT) $ 34

Outworlct (CT} $ 34

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 curricuiums lor

school districts, individual schools, or by

the child at home. Please contact us

about your software and equipment re

quirements and feel free to stop by our

school in Las Vegas.

We have one ol the world's largest

educational software inventories leatur-

ing our own Computer Learning Center

software.

Ten Lillle Robots (ATARI) $12.95

Pre-Sctiool Math (ATARI) $19.95

APPLE FRIENDLY SERVICE 
SPECIALS COMMODORE VIC 20 

Business 
Screenwriter II 
Visicalc 3.3 ..... 
Visischedule 
Visilrend/Vlslplot 
The Word Handler . 
Magic Window II 
Magic Marler 
Magic Words 
Real Estate Analyler II . 
Supelcalc 
PFS: Report (New) 
PFS: 
PFS; Graph 
The General Manager . 
D.B Mastcl 
Pascal Programmer 
P,cWnter 
Words. a, 
oalala. 
Oa'a!!n" 
The Home Accountant 
Payroll Ma nagcr 
P,e Wroter/Mull l80cotumn 
Pro·Easywrrlcrl Maoi Comoo 
E.eculrve ellellng System 
The SenSible Speller 
Ma,1 Merge 
Wo raS'iH ,Fr enchi 
WOrds.3r ,Span.sh) 
Spells'ar 
Cales' a' 
Ftfs t Class Mall 
E·Z Ledger 
Ta. Manager 
The DIc tionary 
Ver sa .... "' cr Pak , 
Vcrsawrtl cr Palo. 2 
Personal lnves lof 
General Ledger 
Accoun ts Receivable 
Accounts Payable 
Exec u trvl.' Sec retary 
E ~ccu ll vC Sllcll(!r 

TASC CompI ICI 
Ba SIC Compllc r 
Da lata~ 

Dalahnk 

Utilities 

lmk V,(leo Apple II 
lmk V,deo Apple III 
Pascal Tulo r 
Pascal Programmer 
USA 2 5 
Bag 0 1 TIICkS 
Al DS 
SA M 
Supe' DISk Copy III 
ThC Ar IlS! 
3·0 Supcrgr il phlcs 
Pr ogram lmc E(l IIU' 

Education 
Plionclarv GUldc 
Stiit Gale's GUIde 
Astlo Quoles 
Juggles Rambo w 
Bumble Games 
Bumble Plot 
Gerlluees SeC/ets 
Gertruees Puales 
Aocky s Bo.X) l S 
Snuopc, TrOOPS _I 
Snooper T,oops - 2 
Sto ,y Ma kel 
Face Makel 
Compu·Read 

.... $ 82 
..... $165 
.... $199 

· .$199 
· . $129 

. • 95 

. $ 45 
. $ 45 
. $1 19 

· . $165 
· . S 59 
.. S 7':1 
.. S 79 

.S 97 

.S145 

." '95 
$219 

"29 

• '5 · " "99 '95 
.209 
~ 139 

'79 
$ 159 
.299 
.299 
SI19 

· .S119 

'" 
• '5 .99 

• '5 ." . " 
$95 
5239 
S239 
5239 
$159 
$55 

$119 

• .5 $139 
, .5 
S105 
SI39 

'" '" '" ." ." 585 
'20 
.. 5 

'" '" 

. 23 

'" , " 
• 30 ' 39 
S 39 

'" , " · " ' 30 

Spe lling Bee wl Readlng P"mer 
Algebra I 

'30 
$2' · ,. 
"3 '27 
• 3' , 3' Frac tIons 

DeCImals 
Ma ste' Type 
Type Attack 
Wordlace 
Dueling DIgIt s 
SAT Wore A11ack 
New Slep by Slep 
Delta DraW Ing 
Ha'coul l Brace SAT Se',es 

$3. 
$ -;7 
, 17 · " ' " " , 
S59 
, ' 5 

'" 

NEW 
Creative Software 

Btack Hole tCT) · . $36 
lrashman tCT) 
Astrob1itz(CT) 
City Bomber & Minelield (CT) .. 
Apple PaniC (CT) ... .. 
Choptilter (CT) . . 
SerpentIne (CT) 
Vldeomanla (CT) 
Terraguard (CT) 

Thorn EMI 
River Rescue (CT) 
VtC Music Composcr (CT) 

· . $36 
. 536 
. • 20 
.$36 

· . $36 
.$36 

... . $36 
· .$36 

..... $29 
.• 29 

Automated Simulations 
Rescue at Rigel (C) ... .. 
Ricochet (0") . 
Monste, Maze (CT) 
Sword 01 Fa,goal . 

Spectra vision 

. • 20 
· . $t5 

.$27 
. .. . $27 

Cavc In (CT) . ...... $27 
Number Crunch (CT) .. $27 
Reaganomics(CT) . . .$27 

Tronlx 
Galacllc Blitz (C) .. 
SwarmtC) . 
Sidewinder (C) .. . ... ..... . . . . 

HES Software 

. . .. $1 7 
.. $20 

. 520 

VIC Forth (CT) ....... . .. 545 
HESMon(CT) . . . . $29 
Turtlc Graphics tCT) ... $29 
HESW,lIer(CT) . . ... . .. $29 
Aggressor (CT) . . . . . $29 
Shamus (CT) . . . . $29 
Pro tecto, (CT) . . .. . .. $JJ 
Synt hesound (Mu sic Synthesizer) 

(CT) . . ... 549 
Skler(C) . . . $15 
Mazc 01 Mikor(C) . . .. . .. $t5 
Tank Wars (C) . . ... $15 
Vlctrek(C) . . ...... $15 
Plnball(C) . .$13 
Slmon(C) ......... .... $13 
Fuel Pirates (C) ........ $13 
Pak Bomber (C) ............ . . . . . $13 
Laser B1itz(O") .. . ........ .... . $15 
Tank T,ap tC) . .... . . $15 
Concentralion (0) _. . .. . $13 
Dam Bomber (C) .... . $13 

••• SPECIALS OF THE MONTH ••• 
SLAGH 24K MEMORY BOARD - VIC 20 ....... .......... $145 
VERBATIM DISKS (BOX) ... ... . . .................. $ 27 
HAYES SMARTMODEM 1200 ........... . .. . •..• . . ..... $499 
WICO TRACKBALL . ... .. ... ... . .. ... ... • .••.. .$ 49 
WI CO JOYSTICK ......... $ 23 
WICO JOYSTICK DELUXE . . . . . . . . . $ 26 
WICO FAMOUS RED BALLJOYSTICK ..... . $ 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 
KIDSANDTHEATARI(BOOK) ....... .... .. $ 18 
IN·HOME'S ATARI400 KEYBOARD ..... . . . .. .• • . .. ..... $ 99 

Computer Outlet 
Call Toll 800.634.6766 Order Line 

Free Only 
Informat ion & Order Inquiries (702) 369·5523 

ORDERING INFORMATION AND TERMS; 
For Fast De/irlery send cashier checks, money orders or direct bank wire trans· 

lers. Persona l and company checks allow 3 weeks to clear. C.O.D. orders ($3.00 
m inimum} and' % of all orders over $300. School purchase orders welcomed. Pri ces 
rel/ecl a cash discount only and 8'8 subjecl 10 change. Please enclose your phone 
number with any oraets. Shipping - Software ($2.50 m in imum}. Shipping - Hard
ware (please calli. Foreign orders. APO &. FPO orders - $10 minimum and 15-/. of 
all orders over 1100. Nevada res idents add SJ/. ·t. $81(1S ISII . All goods are new and 
include factory warranty. Due /0 our low prices, all sales BrB final. All relurns must 
have 8 return au/horizalton number. Call 702·369-5523 /0 obtain one oeloreretuming 
goods fOf replacement. All returned melellandlse Is subiect to a restocking lee and 
musl come with their original packaging in order to be accepted. 

NO re/ums permi lled aller 21 days 'rom shipping date. 

(I: commodore 

VIC 20. . .$139 
VIC 1530 Dataselle . $ 59 
VIC 1541 Disk Drive . .$299 
VIC 1525 Graphics Printer . . .. . $329 -
VIC t2103K Memory Expander . ... $ 34 
VtC 11108K Memory Expander .... . $ 52 
VIC 1111 16K Memory Expander . .. $ 89 
VIC 1011 RS 232 Terminat lnte,lacc . . $ 43 
VIC 12 11 Super Expander . . . . $ 59 
VIC t 212 Programmers Aid Cartridge $ 45 
VIC 1213 Vlcmon Mach ine Language 

Monitor . . . $ 45 
VL 102 Introduction to Basic 

Programming . . $ 21 
VT I06A Recreation Pack . .$ 45 
VT 107 A Home Calculation Pack . $ 45 
VT 164 Programmable Character Set $ 12 
VIC 1600Vlcmodem . . $ 89 
VIC 1311 Joystick .. .. ........... $ 8 
VIC 13t2Game Paddles . . $ 16 
VM Programmers Reference Guide .. $ 14 

VIC Software 
Ayenge, . . .................. $ 23 
Supers lot .... . $ 23 
Supe' Allen .. . . ........... $ 23 
Jupite' lander . . . $ 23 
Draw Poker . . . $ 23 
Mldnlghl Drlye . .$ 23 
Radar Rat Race . $ 23 
Raid on Fort Knox .. $ 23 
Sargon II Chess . . . ... . $ 29 
Super Smash . . . . . . . . . . . $ 23 
CosmlCCruncher .. ..... . ...... $ 23 
Gorl ... .. $ 29 
Omega Race . .. . .... . $ 29 
MoneyWa ,s ... $ 23 
Menagerie ... . . .. .. ..... . $ 23 
Cosmic Jailbreak . $ 23 
Clowns .... $ 23 
Garden WarS .. $ 23 
Sea Wolt ... . $ 23 
Advent ureland .. . ........... $ 29 
PlrateCove .. .. $ 29 
Mission Impossible . . $ 29 
The Count ... .. $ 29 
VOOdoo Castle . . .. ..... $ 29 
The Skyis Fail ing . . $ 23 
Mole Attack .. $ 23 
Bingo Speed Math . .$ 23 
Home Babysill er .... .. $ 23 
Visi ble Solar System . . ...... $ 23 
Personal Finance ... $ 29 

United Microwave 
Spide,s 01 Ma,s (CT) ......... $ 34 
Meteor Run tCT) . . $ 34 
Amok(C) ... . $ 17 
Alien BIIIl(C) .$ 17 
Skymalh(C) . $ 12 
Space DivIsion (0) .$ 12 
Supe' Hangman (C) . . $ 14 
The Allen (C). . .. . ..... $ 17 
3D Maze (C) ...... $ 12 
KosmlcKamlkaze(C) ........... .. $ 17 
Sub Chase (C) .. .. .. $ 17 
Amok (CT) . . . . . $ 27 
Renaissance(CT) ..... $ 34 
Allen Blitz (CT) . . $ 27 
Cloud ButSI (CT) ...... . $ 27 
Satellites and Meteorites (CT) . .$ 34 
OUlworld (CT) . . . ..... $ 34 

Tne Computer Outlet Is an 
associate 01 The Compuler 
Learning Centef For Chl/· 
dren. We are expetts In 

educat ional lechnology and can custom· 
ize educational software CUfflculums fOf 
school districts, individual schoots. Of by 
the child al home. Ptease contact us 
about your software and equipment re
Quiremen ts and leel 'ree to stop by our 
SChOOl In Las vegas. 

We h,ve one 01 the wOf/d's 18fgest 
educational software Inventofles feetur· 
ing OUf own Computer Learning Center 
sol/ware. 

Ten Little RobOts (ATARI) . 
Pre·School Math (ATARI) 

. ... $12.95 
. . $19.95 



Three VIC Cartridge Games

By Creative Software
! larvey B. 1 lerman

Choplifter

The objective of Choplifter is to

save lives, specifically the lives

of hostages trapped behind

enemy lines. Points are scored

only when the helicopter you

are piloting brings men back to

home base. Destroying the

enemy is secondary - you do

what is necessary to insure the

safe arrival of your men.

The pre-game demo has

some clever graphics - the "i" in

Tom Griner (he's the program

mer) waves at you, as the hos

tages do later. At this point, you

are given the option of changing

the default colors by successive

pressing of any function key

(not documented).

When the game begins,

your helicopter is on its home

base. Lift up with the joystick

and fly left toward enemy lines.

Watch the three-dimensional

star background and front-line

pass behind and below, respec

tively. Listen to the realistic

chopper noises.

The hostages are either

trapped in houses or are franti

cally running around on the

ground waving to you. Set the

chopper down carefully, and the

hostages will climb aboard (16

max). If you accidentally land on

one, you heara plaintive "blink."

Evading the hostile tank, the helicopter

attempts to rescue the waving hostages

(lower right) in the VIC version of

Choplifter.

Lift off and return them to base.

Sounds easy? Not quite.

There are hazards to watch out

for, like enemy tanks, jets, and

killer satellites. The enemy is out

to get your chopper, and you

must either avoid them or de

stroy them with your cannon. A

perfect score results when you

have returned all 64 men to base

in the three missions allowed.

I usually lose too many men,

but my kids seem to have mas

tered the game fairly quickly.

Although the game's action

noticeably slows when too many
hostages or enemies are in the

field of view, this game is fun

and challenging.

Serpentine

I played this game on an Apple

once, and the VIC version ap

pears to be identical. You are a

blue segmented serpent moving

in an irregular maze. Your twists

and turns are controlled by a

joystick. Hostile red segmented

serpents are after you and will

eat you if you're careless. You

survive by creeping up on them

from the rear or side, and snip

ping off their segmented tails.

When the evil serpent is

red, you cannot attack from the

front or you will be eaten (lose a

turn). But if you snip off enough

of a red serpent, it turns green,

and you are free to attack it from

any direction. In fact, at that

time a successful frontal attack

awards your blue serpent an

extra segment. Similarly, extra

segments are given when you

eat frogs, which hop around

randomly on the maze, or the

eggs laid by enemy serpents.

There are several complica

tions and strategies which make

the game more interesting. A

red snake will turn green when

The swiftly creeping serpents are a blur

as they flee through the maze in

Serpentine.

it has fewer segments than your

blue snake and back again when

it has more. When snakes lay

eggs, they lose a segment. If a

head-on collision with a green

snake is imminent and your

snake decides to lay an egg, you

might find yourself face-to-face

with an angry red one.

My kids enjoyed this game

more than the other two, and I

was able to pick up a strategy tip

from watching them play. They

sometimes delay the clearing of

all red snakes from the board

until their blue snake lays an

egg. Assuming a frog doesn't

get the egg (frogs love eggs),

they get an extra turn after the

board is cleared.

The game uses color, music,

and sound effectively. Tension

builds when the game gets more

difficult as successive screens

are cleared, but the points go up

proportionally. One kid

suggested a speed-up button to

help escape tight spots, even if it

cost penalty points. Overall, we

found it exciting and engaging.

Trashman

In principle, this game is very

similar to Pac-Mnn. You are at

the controls of a garbage truck

riding around town (a maze),

collecting trash (dots), and

emptying trash cans (energiz-

ers). Both activities score points,

and the object of the game is to

clear successive screens and

achieve as high a score as pos

sible. Giant flies are continually

molesting your truck, and you

must evade them or lose a turn.
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Three VIC Cartridge Games 
By Creative Software 
Harvey B. Herman 

Chop/ifter 
The objective of Choplifter is to 
save li ves, specifica ll y the li ves 
of hos tages tra pped behind 
enemy lines. Po ints are scored 
o nly w hen the helicopter you 
are pi loting bri ngs men back to 
home base. Destroying the 
enemy is secondary - you do 
what is necessa ry to insure the 
safe a rriva l of your men . 

The pre-game demo has 
some clever graphics - the " i" in 
Tom Griner (he's the p rogram
mer) waves a t you, as the hos
tages do la ter. At this point, yo u 
a re given the o ption of changing 
the default colors by success ive 
pressing of any function key 
(not documented) . 

When the ga me begins, 
yo ur helicopte r is on its home 
base. Li ft up w ith the joys tick 
and fl y left to ward enemy li nes. 
Watch the three-dimensional 
s ta r backgro und and front-line 
pass behind and below, respec
tive ly. Listen to the rea li sti c 
chopper noises . 

The hos tages are eithe r 
trapped in houses or are fran ti
ca lly running aro und on the 
ground waving to yo u. Se t the 
cho pper down ca refull y, and the 
hos tages w ill cl imb aboa rd (16 
max). If yo u accidentally land on 
one, you hear a plaintive " bli nk. " 

Evadillg the hostile lallk, Ihe helicopler 
attempls 10 resclle Ihe wavillg hostages 
(lower right) ill tI .. VIC versioll of 
Choplifter. 
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Li ft off and return them to base. 
Sounds easy? No t quite. 

The re a re hazards to wa tch out 
for, like enemy tanks, jets, and 
kill e r satellites. The enemy is out 
to get yo ur chopper, and yo u 
mus t eithe r avoid them o r de
s troy them with yo ur cannon. A 
pe rfect sco re resuits w hen you 
have returned all 64 men to base 
in the three missions allowed . 

I usually lose too many men, 
but my kids seem to have mas
te red the ga me fa irly quickly. 
Although the ga me's acti on 
noticeably s lows when too many 
hostages or enemies are in the 
field of view, this ga me is fun 
and chall enging. 

Serpentine 
I played thi s game on an Apple 
once, and the VIC version ap
pea rs to be identi ca l. You a re a 
blue segmented se rpen t moving 
in an irregular maze. Your twis ts 
and turns a re contro ll ed by a 
joystick. Hostile red segmen ted 
se rpents are a fter yo u and will 
ea t yo u if you' re ca reless. Yo u 
survive by creeping up on them 
from the rear or side, and snip
ping off their segmented tail s. 

When the evil se rpent is 
red , vo u ca nno t attack fro m the 
front or you will be eaten (l ose a 
turn ). But if you snip off enough 
of a red serpent, it turns green, 
and you a re free to a ttack it from 
any direc tion. In fac t, at that 
time a successful fronta l a ttack 
awa rds yo ur blue serpent an 
ex tra segment. Similarl y, ex tra 
segments a re given w hen you 
ea t frogs, which hop a round 
randomly on the maze, or the 
eggs laid by enemy serpents. 

The re a re several complica
tions and stra tegies which make 
the game more interes ting. A 
red snake wil l turn green w hen 

The swiflly creepillg serpellts are a blllr 
as they fl ee th ro llgh Ihe maze ill 
Serpentine . 

it has fewer segments than yo ur 
blue snake and back aga in w hen 
it has more. When snakes lay 
eggs, they lose a segment. If a 
head-on collision with a g reen 
snake is imminent and your 
snake decides to lay an egg, you 
might find yourself face-to- face 
with an angry red o ne. 

My kids enjoyed thi s ga me 
more than the othe r two, and I 
was a ble to pick up a strategy tip 
from wa tching them play . They 
sometimes delay the clearing of 
a ll red snakes fro m the boa rd 
unti l their blue snake lays an 
egg. Ass uming a frog doesn' t 
ge t the egg (frogs love eggs), 
they ge t an extra turn a fte r thc 
boa rd is cleared . 

The ga me uses color, music, 
and sound effec ti vely. Tensio n 
builds w hen the ga me ge ts more 
difficult as success ive scree ns 
a re clea red , but the points go up 
proportionally . O ne kid 
sugges ted a speed-u p bu tto n to 
help esca pe tight spots, evcn if it 
cos t penalty poin ts. Overa ll , we 
fo und it exciti ng and engaging . 

Trashman 
In principle, th is ga me is ve ry 
similar to Pac-Mall. Yo u a re a t 
the contro ls of a ga rbage truck 
riding around town (a maze), 
collec ting trash (dots), and 
emptying trash ca ns (energiz
ers). Both acti vities score points, 
and the object of the ga me is to 
clear successive screens and 
achieve as hig h a score as pos
sible. Giant fli es a re continually 
moles ting your truck, and you 
mus t evade them or lose a turn . 



Cardco, Inc. announces five Ail-American ways to ...

ExpandyourVIC

ataffordableprices

A universal Centronics parallel

printer interface for the VIC-20

& C-64 computers. Obeys all

standard VIC print commands.

Suggested Retail — S79.95 A universal cassette

interface for the

VIC-20 & C-64

computers.

Emulates all

functions of the

data cassette.

Suggested Retail

— S39.95

The CARDBOARD 3 is a fuse

protected, economy expansion

interfacedesigned to allow the user

to access more than one of the

plug-in-type memory or utility

cartridges now available. It will accept

up to three cartridges at once. This

product includes reset button and switches

Suggested Retail — S39.95

A light pen for the VIC-20 and C-64

computers with a switch on the barrel

and 6 good programs.

Suggested Retail — S39.95

All Cardco products are Made in the U.S.A. and

are individually tested to ensure quality and

reliability. Superior technological engineering

optimizes the value/performance ratio of all of

our products.

The CARDBOARD 6 is a fuse

protected expansion interface

designed to allow the user to access

more than one of the plug-in-type

memory or utility cartridges now

available. Additionally it allows switch

selection of games and other

programs now available in the

cartridge format, without the necessity

of turning the computer off and on

again, thereby saving a great deal of

stress on your VIC-20 and on your

television or monitor.

Suggested Retail — S99.95

Specifications and prices subject to change.

Dealer inquiries invited.

United States: Cardco, Inc. • 313 Mathewson • Wichita, KS 67214 • (316) 267-6525

West Canada: LSI Distributing • Attn: Mr. Wong • 2091 W. 61st Avenue • Vancouver, BC. CA V6J 1Z2 • (604) 733-0211
England & Europe: Audiogenic • Martin Manary • 34-36 Crown St. • Reading, Berkshire England • (0734) 595647

East Canada: Hobby Craft Canada • 24 Ronson Drive • Rexdols Ontario M9W1 B4 • (416) 241-2661

®VIC-20 is a registered trademark of Commodore
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After a trash can is emptied, the

flies change color, and fora short

time it is safe to counterattack.

But don't wait too long, or they

will revert to their original color

and revert to their essential

nastiness.

This game offers a choice of

difficulty (or bonus) levels at

the start, and my kids appreciate

this feature. They consistently

play at the highest level, but

have not lost interest yet. The

game has good sound effects

and well-drawn, animated flies,

especially at the beginning

and when the flies are caught

and sent back to home base. I

also liked the idea of a random

bonus which appears about half

way through a screen to liven

things up a little. The joystick is

optional for this program, but

recommended.

Among these three games,

we liked Serpentine the best, then

Trashman, then Choplifter. Per

sonal taste will be the deciding

factor, so try them out before

you purchase, if possible. But if

you are an inveterate game

player, you'll probably enjoy all

of these VIC cartridges; they're

among the better ones we've

seen.

Choplifter

Serpentine

Trashman

Creative Software

230 Caribbean Drive

Sunnyvale, CA 94086

$45 to S47 ©

Players must negotiate a maze to pick

up garbage in Trashman.
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Hescount For

PET/CBM

And VIC
Steve Leth

One of the facilities available on

many mainframe computer sys

tems is a program profiler- a

utilitv that monitors the execu-

tion of a program and counts

how many times each statement

is executed. This information

can be used in a number of ways

to assist in the development of a

new program or the modification

of an old one. For instance, state

ments in a program that are ex

ecuted many times are prime

candidates for various time-

saving techniques. Speeding up

a line that is executed a thousand

times will have a much greater

effect on a program's total run

time than doing the same thing

to a line that is executed only

once. We'll see more of this in

an example later on.

Profiler information can also

be used for general program

testing and debugging. Finding

the cause of an endless loop is a

lot easier when you know exactly

which statements are part of the

loop. Another area of program

development that is often ig

nored is the testing of seldom-

used paths thrqugh a program's

logic. Many a "well-tested" pro

gram contains large stretches

that were never executed during

its debugging stages. A profiler

lets you find these unexecuted

statements and devise input or

other conditions that will force

them to be executed.

Simple To Use

"OK, sounds great. But I don't

have a mainframe, I've got a

VIC!" Yes, I know, and so do

the people at Human Engineered

Software, who have developed

Hescount, a BASIC program

profiler for all versions of Com

modore PET/CBM and VIC.

For the most part, using

Hescount is pretty simple: you

load it by running a BASIC loader

program. As usual, the loader

resets the top-of-memory pointer

so Hescount won't be destroyed

by running your program. Next,

you load the BASIC program you

want profiled and type "SYS 0".

Hescount will now set up the

program so that its execution

can be monitored by hooking

into the zero-page CHARGET

routine and reserving memory

space for the line counts. You

just run the program as usual.

While your program is running,

Hescount will keep track of how

many times each line is executed,

placing this count in the space it

reserved during the initial setup.

Because Hescount's monitor

ing takes up some time, your

program will run about 20 per

cent slower than usual. When

the program is finished, the line

counts must be extracted from

Hescount's internal format and

put someplace where you can

access them. To do this, you

enter "SYS 0" again. This time,

Hescount will take the line num

bers and the counts and place

them in a two-dimensional array

named UQ%. The number of

elements in UQ% will be stored

in UQ%(0,0), the numbers of

the executed lines in UQ%(0,i),

and the number of times that

line was executed in UQ%(l,i).

Hescount also unhooks itself

from the CHARGET routine and

returns your program to its nor

mal state. Now you can take the

data stored in the array UQ%

and list it on the screen or printer

or save it on disk for later

analysis.

How Hescount Works

Let's look at an example to see

just what Hescount shows us

about a program. Program 1,

called "Dice," is a short program

that calculates the odds of each

number that can result when

two dice are rolled. Just to make

the program a little more general,

I've set it up to handle the "odd"

After a trash can is emptied , the 
fli es change color, and for a short 
time it is safe to counterattack. 
But don ' t wait too long, or they 
will revert to their original color 
and revert to thei r essentia l 
nas tiness. 

This ga me offers a choice of 
diffi culty (or bonus) levels at 
the s ta rt, and my kids appreciate 
this fea ture. They consis tently 
play at the highes t level, but 
have not lost interes t ye t. The 
ga me has good sound effects 
and we ll -d rawn, animated fli es, 
especia lly at the begi nning 
and when the flies are caught 
and sent back to home base. I 
also liked the idea of a random 
bonus w hich appea rs about half
way through a screen to li ven 
things up a lit tle. The joystick is 
opti onal for this program, but 
recommended . 

Among these three ga mes, 
we li ked Serpell tille the best, then 
Tmslllllnll, then C/lOplifte r. Pe r
sona l taste w ill be the deciding 
factor , so try them ou t before 
you purchase, if possible . But if 
you are an invete rate ga me 
playe r, you' ll probably enjoy a ll 
of these VIC ca rtridges; they're 
among the better ones we've 
seen . 
Choptifter 
Serpentine 
Tra shman 

Crentive softwnre 
230 Cnril,/Jenll Orille 
slIIlIIYllnlc , CA 94086 
$45 to $47 

Players lIlust l1egotin te n maze to pick 
lip garbage ill Tras hm an. 
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Hescount For 
PET/CBM 
And VIC 
Steve Let h 

O ne of the facilities ava il able on 
many mainframe computer sys
tems is a program profiler - a 
utility tha t monito rs the execu
tion of a p rogra m and counts 
how many times each sta tement 
is execu ted. Th is in formation 
can be used in a number of ways 
to assist in the development of a 
new program or the modification 
of an old one. For instance, s tate
ments in a program that a re ex
ecuted many times a re prime 
candidates for va rious time
saving techniques. Speeding up 
a line that is executed a thousa nd 
times w ill have a much grea te r 
effect on a program's tota l run 
time than doing the same thing 
to a line tha t is executed only 
once. We' ll see more of thi s in 
an exa mple later on. 

Profile r in formation can a lso 
be used for genera l program 
testing and debugging. Finding 
the ca use of an endless loop is a 
lot easier w hen you know exactly 
which statemen ts are pa rt of the 
loop. Another area of program 
development that is often ig
nored is the testing of se ldom
used paths thrQugh a program's 
logic. Many a " well-tested" pro
gram contains la rge s tre tches 
tha t were never executed during 
its debugging stages. A profi ler 
lets you find these unexecuted 
statemen ts and devise in put or 
other conditions that w ill fo rce 
them to be execu ted. 

Simple To Use 
"OK, sounds grea t. But I don' t 
have a mainframe, I've got a 
VIC!" Yes, I know, and so do 
the people at Human Engineered 
Software, w ho have developed 
Hescol/llt, a BASIC program 
profiler for all versions of Com
modore PET/CBM and VIC. 

For the mos t part, us ing 
Hescol/llt is pretty sim ple: you 
load it by running a BASIC loader 
program. As usual, the loader 
resets the top-o f-m emory pointe r 
so Hescol/llt won't be destroyed 
by running your program. Next, 
you load the BASIC program you 
want profiled and type "SYS 0". 

Hescol/llt wi ll now set up the 
program so that its execution 
can be monitored by hooking 
into the zero-page CHARGET 
routine and rese rving memory 
space for the line counts. You 
just run the program as us ual. 
Wh ile yo ur progra m is running, 
Hescol/llt w ill keep track of how 
many times each line is executed, 
p lacing th is cou nt in the space it 
reserved during the initia l setup. 

Because Hescol/llt' s moni tor
ing takes up some time, yo ur 
program w ill run about 20 per
cent slower than usua l. When 
the program is finished, the line 
counts mus t be ex tracted from 
Hescol/ llt' s internal format and 
put someplace where you ca n 
access them. To do thi s, you 
enter "SYS 0" aga in . This time, 
Hescol/llt will take the line num
bers and the counts and place 
them in a two-dimensional array 
named UQ% . The number of 
elements in UQ% wi ll be s tored 
in UQ% (O,O), the numbers of 
the execu ted lines in UQ% (O,i), 
and the number of times that 
line was executed in UQ% (l ,i). 

Hescol/llt also unhooks itse lf 
from the CHARGET routine and 
returns your prog ram to its nor
mal state. Now you ca n take the 
data stored in the a rray UQ% 
and li st it on the screen or printer 
or save it on disk for la te r 
analysis . 

How Hescount Works 
Let's look at an exa mple to see 
just wha t Hescol/llt shows us 
about a program. Prog ram 1, 
called " Dice," is a short program 
that calculates the odds of each 
number that ca n result when 
two dice a re rolled . Just to make 
the program a little mo re genera l, 
I' ve set it up to handle the "odd" 



PERSONAL
COMPUTER

(List Price $2991

SALE!

$13900
(when you buy 6 tape programs at sale prices)

• We Love Our Customers

Our Prices and Service

Prove It!

• One Day Delivery Express

Mail

Have Commodore 64 Computers In Stock |

• Commodore 64 Program

mers Reference Guides

Free With Purchase

• Over 500 Programs To

Choose From

• Free Catalogs

You get the COMMODORE VIC-20 Computer

for only $139.00 when you buy 6 tape programs

on sale for only $59.00. These 6 tape programs

list for $96.00 to $132.00! You can choose one

of these three tape program packs: 6 GAME
program pack $59.00 (Alien Invasion, Target

Command, Artillery, Chase, Snake Out, Cattle

Round Up). 6 HOME FINANCE program pack

$59.00 (Check Book, Calculator, The Budgeter,

Home Inventory, Income Tax, Utility Bill Saver).

6 SMALL BUSINESS program pack $5900 (Ac

countant. Accounts Receivable and Payable,

Inventory, Order Tracker, Estimating and

Bidding, Appointments).

33K COMMODORE VIC $199

WITH Tk TIMES MORE POWER

For only $199.00 you get the COMMODORE
VIC-20 Computer plus WE ADD 8,000 BYTES

OF USER MEMORY to give you 2% TIMES

MORE PROGRAMMING POWER! This power

ful full-sized extra featured computer includes

the 6502 microprocessor (LIKE APPLE) 20.000

bytes ROM wilh a 16K extended LEVEL II

Microsoft BASIC, 13.000 bytes RAM, a total of

33,000 bytes memory, plug in expandable to

60,000 bytes. 66 key typewriter professional ex

panded keyboard with graphic symbols on

keys, color command keys, high resolution

graphics, 512 displayable characters, text

display is 22 lines 23 characters, sound and

music, real time, upper lower case, full screen

editing cursor, floating point decimal and trig

functions, string arrays, scrolling, multi state

ment lines, file management, PEEK AND

POKE. Assembly machine language Is

available. We have easy to use self teaching

books and programs. Accepts TAPE-DISK AND

PLUG IN CARTRIDGES, connects to any TV.

includes AD adaptor, R.F. modulator, switch

box, self teaching instruction book, comes in a

beautiful console case.

41K COMMODORE VIC $249

WITH FOUR TIMES MORE POWER

For only $249.00 you get the 41K COM

MODORE VIC with 400% MORE PROGRAMM

ING POWER THAN VIC-20! We add 16,000

bytes user memory to the VIC-20. You get a

total of 41,000 bytes memory (20,000 bytes

ROM, 21,000 bytes RAM and extended LEVEL

II BASIC) plus all the extra features listed!

49K COMMODORE VIC $299

WITH SIX TIMES MORE POWER
For only $299.00 you get the SUPER

POWERED 49K COMMODORE VIC with 600%

MORE PROGRAMMING POWER than VIC-20!

We add 24,000 bytes user memory to the

VIC-20. You get a total of 49.000 bytes memory

(20,000 bytes ROM, 29,000 bytes RAM and ex

tended LEVEL II BASIC) plus all the extra

features listed!

TRACTOR-FRICTION PRINTER $399 IMMEDIATE REPLACEMENT WARRANTY

This all new COM-STAR deluxe line printer,

prints 8V x 11" letter quality full size, single

sheet, roll or fan fold computer paper, labels.

etc. 40, 66, 80, 132 columns Impaci do! matrix,

bi-directional. 80 CPS. Includes special caole

that plugs direct into the VIC-20 printer port —

no other costly interface is needed1 List

$599.00 Sale $399 00.

SUPER 10' COM-STAR PRINTER $499

Has all the features of the COM- STAR printer

shown above, PLUS! 10' carnage 100 CPS. Dot

addressable bit image grapfiics. 2 3 Dufler. 18

character sets, 40. 48. 66, 80, 96. 132 columns,

prints true descender, super and subscript,

underlining. Includes special cable to plug in

to the VIC-20 printer port. List $699 Sale S499.

60K MEMORY EXPANDER $79

Allows memory expansion lo 60K lotal (20K

ROM and 4OK RAM). Has six slots to add si*

cartridges — you can switch select any com

bination of memory or programs. Slop and

start any program wilh reset button, you don't

have to remove cartridges or turn off com

puter. This expander is a must to get the most

out of your VIC-20 Computer!

PLAY ATARI GAMES ON VIC-20 $79

WOW!! Plug in our new "GAME LOADER" and

you can play all ATARI video game cartridges,

Activision, Imagic M-Network on your VIC-20

computer. List $99. Sale $79.

LOW COST PLUG IN EXPANSION

Accessories plug in direct to this computer,

extra RAM memory, data casselte, leiephone

modem $99.00, deluxe 80 column printer

$399.00. 170K disk drive $349.00 all plug in

direct! You do not have lo buy an expensive

expansion interface!!

WE HAVE THE LOWEST PRICES

We sell direct to customers and you save the

profit margin normally made by computer

stores, department stores and distributors, we

are willing to take a smaller margin to develop

volume. WE LOVE OUR CUSTOMERS - OUR

PRICES PROVE IT!

GET $150 FREE SOFTWARE

WHEN YOU BUY A

COMMODORE 64 COMPUTER!!

If your computer fails because of warranty

defect within 90 days Irom date of purchase,

you simply send your computer to us via

United Parcel Service prepaid. We will ■■im
mediately" send you a replacement computer

at no charge via United Parcel Service prepaid.

This warranty applies to ail products we sell
because WE LOVE OUR CUSTOMERS!!

15 DAY FREE TRIAL

DON'T MISS THIS SALE-ORDER NOW

J VIC-20 for only $139. plus
$59. for 6 pack of programs

Specify pack wanted .

□

□

D

33K-VIC for only $199.

41K-VIC for only $249.

49K-VIC for only $299.

Tractor Friction Printer $399.

Super 10" Printer $499.

60K Memory Expander $79.

Game Loader—Atari $79.

We ship C.O.D. and honor Visa and Master

Card.

Name

Address

City

State

D VISA C MASTERCARD 3 C.O.D.

Credit Card No.

Expiration Date

Add $10.00 for shipping, handling and in

surance. Illinois residents please add 6%
tax. Add $20.00 for CANADA, PUERTO RICO,

HAWAII orders. WE DO NOT EXPORT TO

OTHER COUNTRIES.

Enciose Cashiers Check, Money Order or

Personal Check. Allow 14 days for delivery. 2

to 7 days for phone orders, 1 day express

mail!

Canada orders must be in U.S. dollars.

ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order
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VIC20 I., PERSONAL 
COMPUTER 

(List Price $299\ 

SALE! 

$139°0 
(when you buy 6 tape progrlm. It .ale price.) 

You gel the COMMODORE VIC-20 Computer 
for only $139.00 when you buy 6 tape programs 
on sale for only $59.00. These 6 tape programs 
list lor $96.00 10 $132.001 You can choose one 
of these three tape program packs: 6 GAME 
program pack $59.00 (Allen Invasion, Target 
Command, Artillery, Chase. Snake Oul. Cattle 
Round Up), 6 HOME FINANCE program pack 
$59.00 (Check Book, Calculator, The Budgeter, 
Home Inventory, Income Tax, Ul ilily Bill Saver). 
6 SMALL BUSINESS program pack $,59.00 (Ac
countant, Accounts Receivable and Payable, 
Inventory, Order Tracker, Estimating and 
Bidding, Appointments). 

33K COMMODORE VIC 5199 
WITH 2% TIMES MORE POWER 

For only $199.00 you gel the COMMODORE 
VIC·20 Computer plu. WE ADD 8,000 BYTES 
OF USER MEMORY to give you 2',1, TIMES 
MORE PROGRAMMING POWER! This power· 
ful full ·sized extra fealured computer includes 
the 6502 microprocessor (LIKE APPLE) 20,000 
bytes ROM with a 16K extended LEVEL II 
Microsolt BASIC, 13,000 byles RAM. a total 01 
33,000 byles memory, plug in expandable to 
60,000 bytes, 66 key typewriter prolesslonal ex · 
panded keyboard with graphic symbols on 
keys, color command keys, high resolution 
graphics, 512 displayable characters, text 
display is 22 lines 23 characters, sound and 
music, real time, upper lower case, lull screen 
editing cursor, 1I0ating point decimal and trig 
lunct ions, string arrays, scrolling , multi state· 
ment lines, lIIe management , PEEK AND 
POKE. Assembly machine language Is 
available. We have easy to use sell teaching 
books and programs. Accepts TAPE-DISK AND 
PLUG IN CARTRIDGES, connects to any TV. 
includes AD adaptor, R.F. modulator, switch 
box, sell teaChing instruct ion book, comes in a 
beautiful console case. 

41 K COMMODORE VIC 5249 
WITH FOUR TIMES MORE POWER 

For only 5249.00 you gel the 41K COM· 
MODORE VIC with 400% MORE PROGRAMM· 
ING POWER THAN VIC-20! We add 16,000 
byles user memory to the VIC-20. You get a 
total 01 41,000 bytes memory (20,000 bytes 
ROM, 21,000 bytes RAM and extended LEVEL 
II BASIC) plus all the extra features listed! 

49K COMMODORE VIC 5299 
WITH SIX TIMES MORE POWER . 

For only $299.00 you get the SUPER 
POWERED 49K COMMODORE VIC wIth 600% 
MORE PROGRAMMING POWER than VIC·20! 
We add 24,000 bytes user memory to the 
VIC·20. You get a total of 49,000 bytes memory 
(20,000 bytes ROM, 29,000 bytes RAM and ex
tended LEVEL II BASIC) plus all the extra 
features l isted! 

TRACTOR· FRICTION PRINTER 5399 

Th is all new COM-STAR deluxe line printer, 
prints 8',1," x 11" leller Qual i ty lull size, single 
sheet. roll or fan lold computer paper. labels. 
etc . 40, 66. 80, 132 columns. Impact dot matrix . 
bi·d irectional , 80 CPS. Inctudes speC ial caO le 
that plugs direct into the VIC·20 pnnter POrt -
no other co stly interlace IS neeCleClI list 
S599.00 Sale $399.00. 

SUPER 10' COM·STAR PRINTER 5499 

Has all the leatures 01 the COM· STAR pnnter 
shown above, PLUS ! 10· carnage 100 CPS. 001 
addressable bit image grapn,cs. 2.3 ouller. 18 
character sets, 40. 48. 66, 80, 96. 132 COlumns. 
prints true descender. super anCl subscnpt . 
underlining. Inc ludes special cable to Plug In· 
to the VIC·20 printer pon. list $699. Sa le $499. 

60K MEMORY EXPANDER 579 

Allows memory expansion to 60K lOla I (20K 
ROM and 40K RAM). Has SIX slols to add SIX 
cartr idges - you can swilcn select any com· 
blnation 01 memory or programs. Stop and 
start any program with reset bulton, yOu don' t 
have to remove canridges or turn o ff com· 
puter. Th is expander is a must to get the most 
out of your VIC-20 Computer! 

PLAY ATARI GAMES ON VIC·20 579 

WOW!! Plug in our new " GAME LOADER" and 
you can play all ATARI video game cartridges. 
Actlvision , Imagic M·Network on your VIC·20 
computer. List 599. Sale 579. 

LOW COST PLUG IN EXPANSION 

Accessories plug In direct to this computer, 
exira RAM memory, data cassette, telephone 
modem $99.00, deluxe 80 column printer 
$399.00, 170K disk drive $349.00 all plug in 
direct! You do nOI have to buy an expens ive 
expansion interface!! 

WE HAVE THE LOWEST PRICES 

We sell direct to customers and you save the 
prolit marg in normally made by computer 
stores, department Slores and distributors, we 
are willing to take a smaller margin to develop 
volume. WE LOVE OUR CUSTOMERS - OUR 
PRICES PROVE IT! 

• We Love Our Customers 
Our Prices and Service 
Prove It! 

• One Day Delivery Express 
Mall 

• Commodore 64 Program· 
mers Reference Guides 
Free With Purchase 

• Over 500 Programs To 
Choose From 

• Free Catalogs 

IMMEDIATE REPLACEMENT WARRANTY 
II your compuler fail s because of warranty 
detect within 90 days from date of purchase, 
you simpty send your computer to uS via 
United Parcel Service prepaid . We will " im· 
mediately" send you a reptacement computer 
al no Charge via Uni ted Parcet Service prepaid. 
Th iS warranty applies to all products we sell 
because WE lOVE OUR CUSTOMERS! ! 

15 DAY FREE TRIAL 
/ ...•..............................•• 

DON'T MISS THIS SALE·ORDER NOW 

0 VIC·20 lor only S139. plus 
$59. for 6 pack 01 programs 
Specify pick wanted ____ . 

0 33K-VIC lor only 5199. 

0 41 K·VIC for only $249. 

0 49K·VIC for only $299. 

0 Tr.clor Friction Printer S399. 

0 Su~r 10· Printer $499. 

0 &OK Memory Expander $79. 

0 G.me Loader-At.rI $79. 

We ship C.O.D. and honor Visa and Master 
Card. 
Name __________________________ __ 

Address ________________________ __ 

CUy _____________ __ 

State __________ ,,7ip Code 

o VISA 0 MASTER CARD o C.O.D. 

Credit Card No. 

Expiration Dale 

Add 510.00 for shipping, handling and in· 
surance. Illino is 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 express: 
mail! 

.~.n:~~ .o!~!~s. ~~~~ ~I! Ln. ~~S.; ~~!I~~s.: _ ••••••• 

GET $150 FREE SOFTWARE 
WHEN YOU BUY A 
COMMODORE 64 COMPUTER!! 

PROTECTO 
EN T E R P R I Z E 5 (FACTORY DIRECT) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 
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VIC-20* OWNERS
Announcing the CB-2!

Expand your System with these

Exclusive Factory Direct Products

The CB-2 is a complete hardware and software package

thai allows you lo easily and efficiently make a back-up

copy ol your valuable sollware library. How you can

protect your investment

Unique features:

• Allows connection for one or two Datasette" recorders

(two recorders required for simple back-up copies).

• Exclusive stale-of-lhe-art circuitry lets you actually hear

and see tape data being loaded or saved.

• Special wave shaping circuitry makes a back-up copy

as good or better than me original.

• CB-2 s Super Block Saver software and Interface card

allow you to make a back-up copy of your cartridge

programs.

CB-2 RECEIVES OUR HIGHEST RATING"

CB-Z Assembled S89.95

A. The Oatitpan-20 expansion board is the cornerstone lor
expanding the VIC-20 to its maximum capabilities Unlike

other expansion boards, the Dataspan-20 has the following
exclusive features:

■ Five slot, rotary switch selectable expansion board

• Rotary switch allows control between computer cartridges
(memory expansion. Programmer's Aid*. Vic-Mon" and other

utililiesl and game cartridges.
• Daiaspan-20 allows stacking of memory cartridges up to 29K

in BASIC and 4OK in machine language

• Fully buffered by five hi-technology integrated circuits They
help prevent erratic operation and loss ol data common in

typical unbul'ered expansion boards and isolate the VIC's'

microprocessor from accidental damage

• Highest quality circuit board with gold contacts throughout
• Fused to protect the VIC-20" power supply.

• Master reset button eliminates turning computer oft and on.

• Auxiliary power supply jack and write protection on one slot.

DATASPAN KM $59.95

DATASPAN Assembled $84.95

B. RAMraider

• Makes your 3K or Superexpander'

cartridge a full 4K HAM

• Recaptures your RAM for BASIC and

moves it into Expansion memory

(lower halt of Blocks 1.2. or 31

RAMraider Kit $24.95

RAMraider Assembled $34.95

Kits lor Experienced Builder only!

All assembled units have full 90-

Day Limited Guarantee.

•Trademark Commodore Bus. Machines

C. RAMcharger

• Turn your Commodore 8K cartridge

into a full 16K cartridge

• Full address switching capabilities.

• Sockets allow future EPROM

substitution.

RAMcharger Kit $3135

Digital Interlace Systems Co.

P.O. Box 8715

Portland, Oregon 97207

(503) 295-5890

D. BREEZE MACHINE

• Extend the life of your computer

with our Whisper Quiet FAN.

BREEZE MACHINE Assembled S59.95

We welcome your calls lor more

information. Remember, we're

VIC-20' enthusiasts too!

TERMS:

No COD. Orders
Shipping and Handling S3 00

VISA/MASTERCARD - Add 3tt

Most orders shipped within 48 hours
(Personal checks — allow 2 weeks.)

Sonv panaso

Mc . Jensen
Technics K

dice, with other than six sides,

used in many role-playing

games. Table 1 shows the output

for a pair of ten-sided dice.

Notice that it took 223 jiffies (just

under four seconds) for the pro

gram to run.

If we run Dice under Hes-

count, and then enter SYS 0 to

collect the line counts into the

array UQ%, the results can be

printed using the routine that

starts at line 1000 in Dice. This

output is shown in Table 2: a

table of line numbers and how

many times each one was ex

ecuted. We can see that there

are only two points in Dice worth

trying to speed up: lines 40 and

50, which execute 100 times each,

and lines 70 and 80, which ex

ecute 19 times each. We can pick

up a little speed by combining

lines 20 through 50 into one line.

(See Program 2.)

However, most of the time

saving came from moving the

expression "(Sf2)" from inside

the FOR loop to line 55. The run

time is now down to 149 jiffies

(about two and a half seconds);

any other changes I could think

of just made the run times

longer. Although this example is

trivial (it's pretty obvious which

statements will execute the

most), you can see how this

whole process would be very

effective with a large program.

A Few Limitations

If you are getting the impression

that I like Hescount, you're right.

It is useful, reasonably simple to

use, and very nicely docu

mented. The manual that comes

with it is easy to read and quite

complete. There are actually two

manuals, totaling 25 pages. The

first is a User Manual, which

describes how to load and use

Hescount and how to access the

line counts. A demo program,

included on the tape or disk,

acquaints you with Hescount's

operation.

The second book is the more

technically oriented Program

Manual. This manual contains
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VIC-20* OWNERS 
A nnouncing the CB-2! 

The C8·2 is a complete ha rdware and sottware package 
Ihat allows you to easily and etricienlly make a back-up 
copy 01 youl valuable software library. Now you can 
prolect your Investmenll 
Unique fealUres: 
• Allows connection 101 one or two Oalaselleo recorders 

(two recorders required lor simple back-up copies). 
• Exclusive state-of-lhe-arl circuilry leis you 'tlulily heu 

.nd an tape data being loaded or saved . 
• Special wave shaping circuitry makes a back-up copy 

as good or belief than the original. 
• ca·2's &Jptr BlocIr: Sav!r softwa re and Interlace cald 

allow you to make a baCk-up copy of your cartridge 
programs. 

Ce.z RECEIIiES OUR HIGIIEST RATIHGI 
G8·2 bumbled S89.95 

B. RAMnlder C. RAMcharger 

Expand your System with these 
Exclusive FactoI)' Dlrecl Products 

A. The IlItUPln·20 upansion board is the Cornefstone lor 
expanding the VIC-ro to its muimum capabitities Unlike 
other upansion boardS. ttle Dataspan·20 has the !ollowing 
lI t1u llv, !ea tures: 

• Five slot. rw ry Iwltch selectable e.pansion board. 
• Rotary switch allows control between compute! cartridges 

(memory e ~pansion . Programmers Aid' . Vic-Mon' and other 
ulilitles) and game car1ri~es. 

• Dataspan·20 allows stackrng 01 memory cartridges up to 29K 
in 8ASlC and 40K in machine lalllluape 

• FuUy bullered by live hi.tedmology mlegrated CilCUIIS They 
helV prevent elfatic operation and loss 01 data common In 
tY,PICaJ unbulltfed expansion boards and isoJate the VIC's ' 
ITIICIO-pl'OCe5S01 110m accidental damage. 

• Higtlest quality circliit board with gold contacts thlOogooul. 
• Fused to protect the VIC-ro' power supply. 
• Master reset bullan eliminates turning computer 011 and on. 
• Auxlliafy pcl\'I"er supply jack and wlite protection on one Siot. 
OATASPAN KII S59.95 
OATASPAN bumbled $84.95 

D. BR EEZE MACHIN E 
• Makes your 3K or Superexpander" 

cartridge a full 4K RAM. 
• Turn your Commodore 8K cartridge 

into a full 16K cartridge. 
• Extend the lite 01 your computer 

with our Whisper OtJiel FAN. 
• Recaptures your RAM lor BASIC and 

moves it into ExpanSion memory 
(lower hall 01 Blocks 1. 2. or J) 

RAMralder KII $24.95 
RAMnider Mumbled 134.95 
Kits for Experienced Builder only! 

All assembled units have full 90-
Day limited Guarantee. 
'Trademark Commodore Bus. Machines 

• Full address swil ching capabililies. 
• Sockets allow fulure EPfIOM 

substitulion. 

RAMchullfJ Kil $31.95 

D1gltal lnlerface Systems Co. 
P.O. Box 8715 
Por1land, Oregon 97207 
(503) 2~5890 

BREEZE MAtHINE Auembled S59.95 
We welcome your calls tor more 
informs/ion. Remember. we're 
VIC·ro · enthusiasts too! 

TERMS; 
No C 0.0. Orders 
Shipping and Handling 1300 
VISA/MASTERCARD - Add 3% 
Most orders shipped with in 4e hours. 
(Personal checks - anow 2 w~eks . ) 

fORT!"I~ 
BEST. l!ltl~.~:· 
S(1~~~!W'" ~,::~,c 

C E lor big 
Call P R I. . . terson-

savingsoncompu tte re
ware, video casse home 
corders, ca~=~~~er~diOS 
stereo, pO ders 

~~\~~~6~;ea~O;weri~g 
machines. 

Will bea . tOCk items . 
otter on lnoS 

'ck up the 
Just~~1 our toll-Iree 

phone, and ask tor 
number, 
P .fI .I .C.E. Quotes. 

\te or disk. ASSOC· ." 
prac\icatc· C8S~ 16K RAM), e lor VIC·20 by 

program (reQulfeSre ASSocl~\es ... er (reQUires ,ga~. ............... pUter 
computer SoftW!tte , data ht~ ~re .. $24.g5 ..... ....... e lor VIC·2O by eo:'14.'il5 
•• < sase caSS ..... Rabblt."....'~- . l'fieS _nt><lette, gafTl ...... . 

Ra !orV1C-2O.... . USge SIITIP I TOrpedO .........- iSles ......... , ette. twO 
16KRAM)rtr\dge, machine ~ic displaYS . .... SOftWare ~ MiSsile Attack caSS , 14.'115 

't/\C Stat ca . \CS 8tld gr....... .' . __ command fIR SOftWare ... 
woc"k with s\a\IS~taUOf\ICS .' .. : .. ' ~«iraf1'tfTling SU~S lor V\C·2O b'I e aller 5/3 f/83 
lor VIC'2O, by 4th general~ .' , 60 . subleel 10 ch8~ 'ntS 

Ram Forth ~~~r.io by oatatron: 't~'~ic 20 by :;~!sPOnsibie lorS mW"pnE SELL: 
\a09U~ge rocessin9progr .... S3St.95 RAND Oisewashel 

HES wnte:;:g~~~:red sottwsre .' '0" ~E Of THE .B bish; Teac . Shure 
Human 0 JUST S L"). MltSU Pickenng Stanton AN N\~O pioneel commodOre ~ ,,. 

HiI8
Chl 

.... , ",.1 1(" I 
SoO'l p"".son'C /IUd,o·Tec

hnICS }'Il ... 
,NC Jensen , "'" ... 
t echnicS TOK rea= ...-
fi.jWfl . ~ VJSA.. andolph ,MA02368 

on ·FII. - . M583, R Ho".' 9101~~o5SaI . ffi 67Teedonve, CO ... 
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dice, w ith othe r than six sides, 
used in many role-playing 
games. Table 1 shows the output 
for a pair of ten-sided dice. 
Notice tha t it took 223 jiffies (j ust 
unde r fo ur seconds) fo r the pro
gram to run. 

If we run Dice under Hes
COll llt, and then en te r SYS 0 to 
collect the line counts in to the 
array UQ%, the results ca n be 
p rin ted using the routine tha t 
starts a t line 1000 in Dice. This 
output is shown in Table 2: a 
table of line numbers and how 
many times each o ne was ex
ecuted. We ca n see that the re 
are only two poin ts in Dice worth 
trying to speed up: lines 40 and 
50, which execute 100 times each, 
and lines 70 and 80, which ex
ecu te 19 times each . We ca n pick 
up a littl e speed by combining 
lines 20 th rough 50 into one line. 
(See Progra m 2.) 

However, mos t of the time 
saving came from moving the 
exp ression " (St2)" fro m inside 
the FOR loop to li ne 55. The run 
time is now down to 149 jiffies 
(a bout two and a half seconds); 
any othe r changes I could think 
of just made the run times 
longer. Althoug h thi s exa mple is 
trivial (it's p retty obvious w hich 
statements wi ll execu te the 
most), you can see how this 
whole process would be very 
effective w ith a la rge program. 

A Few Limitations 
If you a re ge tting the impression 
tha t I li ke Hescolllll, you' re right . 
I t is useful, reasonably sim p ie to 
use, and very nicely docu
mented . The manua l that comes 
with it is easy to read and quite 
complete. There a re actually two 
manuals, to taling 25 pages . The 
first is a User Mnllunl, which 
descri bes how to load and use 
Hescolllli and how to access the 
line coun ts. A de mo program, 
included on the tape or d isk, 
acquaints you with Hescolln t' s 
ope ration . 

The second book is the more 
technica lly oriented Program 
Manunl. This manua l co.ntains 



COM-STAR F/T

Tractor

Friction

Printer

! only

n n
COM-STAR FREE

Box of printer paper and

Idemo tape with purchase.1

• Lowest price quality tractor friction printer in the U.S.A. • Fast 80 characters per second

40, 46, 66, 80, 96, or 132 characters per line spacing • Prints labels, letters, graphs, and tables

* List your programs ■ Print out data from modem services

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 Comstar gives you print quality

and features found only on printers costing

twice as much. Compare these features.

• BI-DIRECTIONAL 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 UFE 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 SPACINGS: 6, S
or 12 lines per Inch.

• PROGRAMMABLE LINE FEED: program

mable length from 1/144 to 255/144 Inches.

COMSTAR F/T

• VERTICAL FORMAT CONTROL: program

mable form length up to 127 lines, useful for

short or over-sized preprinted forms.

• FRICTION AND TRACTOR FEED: will accept
single sheet paper.

• 224 TOTAL CHARACTERS

• USES STANDARD SIZE PAPER

If you want more try —

Premium Quality

COMSTAR F/T SUPER-10"

PRINTER — $389.00

More Features Than MX-80

For $250 Less
For $389.00 you get all of the features of the

Comstar plus 10" carriage, 100 cps, 9x9 dot

matrix with double strike capability for 18 x 18

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

WE HAVE THE LOWEST PRICES

We sell to customers and you save the profit

margin normally made by computer stores,

department stores and distributors, we are

willing to take a smaller margin to develop

volume. WE LOVE OUR CUSTOMERS - OUR

PRICES PROVE ITI

Double

Immediate Replacement

Warranty

We have doubled the normal 90 day warranty

to 180 days. Therefore if your printer fails

within "180 days" from the date of purchase

you simply send your printer to us via United

Parcel Service, prepaid. We will IMMEDIATELY

send you a replacement printer 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 $ 5.95

Roll Paper Holder 32.95

Roll Paper 4.95

5000 Labels 19.95

1100 Sheets 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.

ENTERPRIZES
BOX 550, BARRINQTON. ILLINOIS MOtO
Ptwnt 312/382-5244 to order

ABCDEF6H I J KLMNDPQR'BTUVWXY2 ab c d ef

1 mn oppretuvM^yz 1 123^J-S £> "7"B *?O
ABCDEFGHIJKLMN0PQRSTUVWXYZabcde-f9hijklmnoPQrstuvw>:yz 1234567890

8UPER-10" ABCDEFGHIJKLMNOPaRBTUVWXYZ
ABCDEFGHIJKLMN0PQR8TUVWXYZ 1234S67B9O
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Deluxe 
COMSTAR FIT 

PRINTER - $299.00 

The Cornelar is an excellent addition to any 
micro·computer system. (Interlaces afe 
available for Apple, VIC-20, Commodore-64, 
Pet, Alar! 400 and BOO, and HewleU Packard) At 
only $299. the Comstar gives you print quality 
and features found only on printers coating 
twice as much. Compare these features. 

• BI·DIRECTIONA.L PRINTING with a LOGIC 
SEEKING CARRIAGE CONTROL for higher 
through·put In actual text prlnllng . 80 
characters per se<::ond. 

• PAINTING VERSATILITY: standard 96 ASCII 
character set plus block graphics and Interna· 
tlonal scripta. An EPROM character generator 
Includea up to 22-4 character • . 

• INTERFACE FlEXUIiLfTY: Centronics " 
standard. Opllona Include EtA RS232C. 20mA 
Currenl Loop. (Add $20.00 lor RS232) 

• LONG UFE PRINT HEAD: 100 million 
character life expectancy. 

• THREE SELECTABLE CHARACTER 
PITCHES: • 10, 12 or 16.5 charw::ters per Inch. 
132 columna maximum. Doubl&-wldlh font also 
Is standard for each character pitch. 

• THREE SELECTABLE LfNE SPACINOS: 6, 8 
or 12 lines per Inch. 

• PROGRAMMABLE LINE FEED: program· 
mabie length from 11144 to 2551144 Inches. 

COM.STAR FIT 

• VERTICAL FORMAT CONTROL: program· 
mabie form length up to 127 Itnes, useful for 
short orover·sized preprinted forms. 

• FRICTION AND TRACTOR FEED: will accept 
single sheet paper. 

• 224 TOTAL CHARACTERS 

• USESSTANOAROSIZEPAPER 

If you want more try _ 

Premium Quality 
COMSTAR FIT SUPER·10'· 

PRINTER - $389.00 
More Features Than MX·80 

ForS250 Less 
For $389.00 you get all of the features of the 
Comstar plus 10" carriage, 100 cps, 9 x 9 dot 
matrix with double strike capability for 18 x 18 
dotmatrlx. High resolution bit Image (120 x 144 
dot matrix), underl ining, backspacing, 2.3K 
buffer, left and right margin setUngs, 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 FIT Super 10" leads the 
pack! 

WE HAVE THE LOWEST PRICES 

We sell to customers and you save the profit 
margin normally made by computer atores, 
department Itorea and distributors, we are 
willing to take a smaller margin to develop 
volume. WE LOVE OUR CUSTOMERS - OUR 
PRICES PROVE ITI 

Double 
Immediate Replacement 

Warranty 
We have dOubled Ihe normal 90 day warranty 
10 180 days. Therefore 11 your printer fails 
within "180 days" from Ihe dale 01 purchase 
you simply .send your printer to us via United 
Parcel Service, prepaid. We will IMMEDIATELY 
send yOu a replacement printer at no charge 
via United Parcel Service, prepaid . This warran· 
Iy, once again , proves thai WE LOVE OUR 
CUSTOMERS! 

15 DAY FREE TRIAL 
OTHER OPTIONS 

Extra Rlbbona .. . ................. S 5.95 
Roll Paper Holder . . . ... 32.95 
Rol l Paper . . . . . . . . . . . . . . . . . . . . . . . 4.95 
5000 Labela .... . . . ................ 19.95 
1100 Sheeta Fan Fold Paper . . . .. . ..... 13.95 

Add ~.OO shipping, handling and insurance. 
Illinois resldenls please add 8% tax . Add 
$40.00 for CANADA, PUERTO RICO, HAWAII , 
ALASKA orders. WE 00 NOT EXPORT TO 
OTHER COUNTRIES. Enclose cashiers check, 
money order or personal check. Allow 14 days 
for delivery, 2 to 7 days tor phone orders, 1 
day ell pre .. mall avallablell canada ordera 
muat be In U.S. dollars. 

PRDTECTD 
ENTERPRIZES ".C"<"",.~ .. CT) 

lOX 550, BARRINGTON, ILLINOIS 10010 
Phone 312/382·5244 to order COM8TARFIT 

ABCDEFGHIJKLMNDPQRSTUVWXVZ~bcd~~9h~~k 
~~n ~~qr_tu~~xYZ 1234567890 
ABCDEFGHIJKLMNOPQRSTUVWXYZabcdef9hijklmno"Qr!ituv .. "y;: 12 34567890 

8UPER·10" ABCDEFGH%JKLMNOPQRSTUVWXVZ 
ABCDEFGHIJKU1NDPQRSTUWXVZ 12::541!!567'S90 
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Program 1: Dice
1 REH ********* DICE *********

2 REM ** UNMODIFIED PROGRflM **
5 INPUT"DUMBER OF SIDES";S
6 TI $="080000"

7 PRINT■PRIMT"THERE RRE"S12UPOSSIBLE COMBINflTONS"■PRINT

10 DINC(2*S>

20 FORI=1TOS

39 FQRJ=1TOS

46 C(I+J)=C(I+J)+1

50 NEXT:NEXT

60 F0RI=2T02*S

70 prxntxjC<i>«c<-iv(si2)
80 NEXT

85 PRINT

90 PRINT"EXECUTION TOOK";TI;"JIFFIES"
100 END

1839 DEFFNZ <R)=fi-<R<6>*65563

1810 0PEN4,4:FRINT#4,"LINE TIMES EXECUTED"

1820 FORI=ITOUGK<0-0)
1030 PRINT#4, FUZ<l\Q'/.<&, I >>, FN2<UQKC 1,1 )> 'NEXT: CL0SE4

Program 2: Modified Dice
1 REM ******* DICE ********

2 REM ** MODIFICATION #3 **

5 INPUT'THUMBER OF SIHES";S

6 TI*="U0U000"

7 PRINT"THERE flRE."S12"P0SSIBLE COMBINflTONS"
1.8 DIMC<2*S>
3B FORI=1TOS:FORJ=1TOS*C<I+J)=C<I+J>+1= NEXT NEXT
55 31=St2

60 F0RI=2T02*S

78 PRINTI,C<I>,C<IVS1

89 NEXT

36 PRINT"EXECUTION TOOK"TI"JIFFIES"

100 END

1000 DEFFNZ<fl)=R-<fl<8>*65563

1610 0PEN4,4:RRINT#4,llLINE TINES EXECUTED"

1020

1038

Table 1:
Output Of A Pair Of

Ten-Sided Dice

NUMBER OF SIDES? 10

THERE ARE 100 POSSIBLE

COMBINATIONS

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

9

8

7

6

5

4

3

2

1

.01

.02

.03

.04

.05

.06

.07

.08

.09

.1

.09

.08

.07

.06

.05

.04

.03

.02

.01

EXECUTION TOOK 223 JIFFIES

Table 2:
Results Of Line Counts

TIMES EXECUTED

1

LINE

1

2

5

6

7

10

20

30

40

50

60

70

80

85

90

100

1000

1010

1020

1030

1

1

10

100

100

1

19

19

1

1

1

0

0

0

0

information on how to customize

Hescount, how it works "under

the hood," and also includes a

complete assembly listing.

Of course, Hescount does

have a few kinks. The means of

accessing the line counts is some

what clumsy but it is well

explained. Hescount also has

some limitations involving mixed

BASIC/machine language pro

grams, some odd types of FOR/

NEXT loops, and utilities that

also use the CHARGET routine

(such as Skyles Electric Works'

Disk-O-Pro). Fortunately, all

these problems are minor and

are discussed in the documenta

tion. Versions for PET/CBM

ROMs 2, 3, and 4 and the VIC-20

are included, along with a short

demo program. All in all, Hes

count is a good program to add

to your software development

toolkit.

Hescount

Human Engineered Softzvare

71 Park Lane

Brisbane, CA 94005

$23.95 Tape

$26.95 Disk ©

Micro-Systems'

VIE Cartridge

VIC To IEEE

Interface
Karl Kelley

Have you wanted to add the

disk drive for your other Com

modore computer to your VIC?

If you are like many Commodore

owners, you may have already

owned a 4016, 4032, or 8032 PET/

CBM computer along with a

disk drive and a printer.

Micro-Systems Develop

ment, Inc. is marketing an inter

face cartridge which converts

the user port to IEEE protocol

and allows direct access to IEEE

devices of all kinds. My particu

lar interest right now is the IEEE

disk drives and printers man

ufactured by Commodore - the

ones I already own.

I ordered the VIE Cartridge

from Micro-Systems, and as soon

as I received it, I opened the

durable plastic case to check out

the insides.

Inside were four chips and a

female edge connector, mounted
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Program 1: Dice 
1 REM ********* DICE ********* 
2 REM ** UNI10DIFIED PROGRAM ** 
5 INPLlT":l-!UMBER OF SIDES";$ 
6 TI$=" 000000" 
7 PRINT ' PRINT"THERE ARE "S12"POSS IBLE COI1BINATONS" ' PRINT 
Ie DH1C ( 2*S ) 
20 FORI=lTOS 
36 FORJ=lTOS 
40 C( I+J ) =C( I+J ) +l 
50 NEXT ' NEXT 
66 FORI=2T02*S 
70 PRINTI , C( I ) ,C ( I ) /(S12 ) 
80 NEXT 
,,:5 PRINT 
913 PR INT"EXECUTION TOOK" ; TI ; "JIFFIES" 
10(' END 
1000 DEFFNZ ( A) =A- ( A( 0 ) *65563 
10100PEN4,4 ' PRINT#4 , "LINE TIMES EXECUTED" 
\1;20 FORI=ITOUQ% (0 , 0 ) 
1030 PR IIH#4 , FNZ(lIQ% <€' , !», FNZ<UQ%( I , I » ' NEXT ' CLOSE4 

Program 2: Modified Dice 
I REM ******* DICE ******** 
2 REM ** MODIFICATION #3 ** 
5 INPUT":l-!UMBER OF S IDES";S 
6 T 1$=" 0013131313" 
7 PRINT"THERE ARE."S12"POSSIBLE COMB INATONS" 
Ie DIMC (2*S ) 
30 FORI=ITOS ' FORJ=ITOS ' C( I+J ) =C( I+J ) +I ' NEXT ' NEXT 
55 51 =512 
60 FORI=2T02*S 
70 PRINTI , C( I ) , C( I )/S I 
S0 NEXT 
90 PRINT"EXECUTI ON TOOK"TI "JIFFIES" 
100 END 
1000 DEFFNZ ( A)=A- ( A<0 ) *65563 
1010 OPEN4 , 4 ' PRINT#4, "LINE THIES EXECUTED" 
1020 FORI = ITOUQ%(0 , 0 ) 
1030 PRINT#4,FNZ ( UQ% ( 0,1 » , FNZ ( UQ%(I , I »' NEXT ' CL05 E4 

Table 1: Table 2: 
output Of A Pair Of Results Of Line Counts 
Ten-Sided Dlc:e LINE TIMES EXECUTED 

1 1 

NUMBER OF SIDES? 10 2 1 

THERE ARE 100 POSSIBLE 
5 1 
6 1 

COMBINATIONS 7 1 
10 1 

2 1 .01 
20 1 
30 10 

3 2 .02 
40 100 

4 3 .03 
50 100 

5 4 .04 60 1 
6 5 .05 

70 19 
7 6 .06 80 19 
8 7 .07 

85 1 
9 8 .08 90 1 
10 9 .09 100 1 
11 10 .1 1000 0 
12 9 .09 1010 0 
13 8 .08 1020 0 
14 7 .07 1030 0 
15 6 .06 
16 5 .05 information on how to customize 
17 4 .04 HescolIll/, how it works " under 
18 3 .03 the hood," and also includes a 
19 2 .02 complete assembly listing. 
20 1 .01 

Of course, HescolIll/ does 
have a few kinks . The means of 

EXECUTION TOOK 223 JIFFIES 
accessing the line counts is some-
what clumsy but it is well 
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explained . Hescoll ll/ also has 
some limita tions involving mixed 
BASIC/machine language pro
grams, some odd types of FORI 
NEXT loops, and utilities that 
also use the CHARGET routine 
(such as Skyles Electric Works' 
Disk-a-Pro). Fortunate ly, all 
these problems a re minor and 
are discussed in the documenta
tion. Versions for PET/CBM 
ROMs 2, 3, and 4 and the VIC-20 
are included , along with a short 
demo program. All in all, Hes
CO IlI1/ is a good prog ram to add 
to yo ur software development 
toolkit. 
Hescount 
HUlIlall Ellgilleered Software 
71 Park Lalle 
Brisballe, CA 94005 
$23. 95 Tape 
$26 .95 Disk 

Micro-Systems' 
VIE Cartridge 
VIC To IEEE 
Interface 
Karl Kelley 

Have you wanted to add the 
disk drive for your other Com
modore compute r to your VIC? 
If you are like many Commodore 
owners, you may have already 
owned a 4016, 4032, or 8032 PETI 
CBM computer a long with a 
disk drive and a printer. 

Micro-Systems Develop
ment, Inc. is marke ting an inter
face ca rtridge which converts 
the user port to IEEE protocol 
and allows direct access to IEEE 
devices of all kinds. My particu
lar interes t right now is the IEEE 
disk drives and printers man
ufac tured by Commodore - the 
ones I already own. 

I ordered the VIE Cartridge 
from Micro-Systems, and as soon 
as I received it, I opened the 
durable plas tic case to check out 
the insides. 

Inside were four chips and a 
female edge connector, mounted 



HAYDEN...the source

Piewl VIC™ Revealed (Hampshire)
An invaluable probe of the VIC's hard

ware capabilities. It covers the 6502

microprocessor, VIC syslems software,

video inlerface chip, I/O ports and I/O

processing and functions, as well as

outstanding VIC features such as its

programming power, superior game

and graphics capability, and unique I/O

capabilities that are not even explained

in Commodore manuals. Also contains

a complete instruction set for the 6502,

as well as options for using machine

code subroutines in VIC basic pro

grams. #1058, $12.95

Hew! CP/M™ Revealed (Dennon)

Intended for CP/M users interested in

improving their skills, this is a guide to

the CP/M operating system: the console

monitor (CCP). the system manager

(BDOS), and the input/output driver

package (CBIOS). Provides a clear

understanding of Ihe data structure of

the CP/M disk and other essentials for

using CP/M effectively. Covers buying

CP/M. booting up, logging in, changing

memory size, mapping disk space, call

ing all programs, and more. #5204,

$13.95

New! Basic Apple™ BASIC (Coan)

A complete guide to Applesoft BASIC.

Takes you from beginning concepts,

such as entering data and obtaining

output, and planning programs, to more

advanced topics such as numeric and
string arrays, and sequential and ran

dom access files. Alternate techniques
for programming in Apple Integer
BASIC are also covered, as well as low-

resolution and high-resolution graph
ics. #5626, $12.95

New! Create Word Puzzles With
Your Microcomputer (Mau) Create

your own letter inserts, acrostics,

cryptograms, word-finds, quote-falls,

fill-ins, and other word puzzles. Con

tains BASIC programs for producing

blank puzzles or printouts, following

magazine format. Provides complete

information for establishing and main

lining word and quotation files, tech

niques for producing complex puzzles,

and serves as a tutorial on managing

large text data bases. #6251, $14.95

New! How to Cope With Computers

(Logsdon) An entertaining, yet

informative discussion of the impact of

computers on our daily lives and the

future of our society. Includes a brief

history of the computer, explanations of

hardware and software, and an intro

duction to programming in BASIC. Pro

vides an overview of computer career

opportunities. #5193, $7.95

Introduction to Computer Anima
tion [Wadsworth] Now you can pro

duce amazing computer graphics —

even if you can't draw a straight line.

Learn how to draw lines and shapes,

make graphs, draw pictures, and even

do animation with such popular micro

computers as the Apple II, TRS-80, and

the PET. This book takes a step-by-step

approach to learning how to use low-

resolution graphics, including many

program listings that illustrate graphic

techniques using a minimum of mathe

matics. The author also shows how

color and sound can be used in such

programs as creating a deck of cards,

making a clown wink his eye, and

"coaching" an interactive football

game. #6279, $9.95

PET™ Graphics (Hampshire)
Officially approved by Commodore for

use with the PET. Instructs the PET

user on how to program graphics

displays. Contains a collection of

BASIC and machine-language subrou

tines that enable the PET owner to write

more efficient programs. Provides a

wide range of normally unavailable

graphic functions. #1051, $18.75

Available on PET disk. frll620, $25.00

Available al your local computer store or

^^m Order by Phone r^r

mimm 1-800-631-0856 K%
operator CO 53

In N) call 201-843-0550, ext. 382

Apple is a registered trademark of Apple Computer Co.. Inc. PET and VIC are regislered trademarks of Com
modore Business Machines. Inc. CP/M is a regislered trademark of Digital Research Corp. None is affiliated
with Hayden Book Company. Inc.

Mail to:
Hayden Book Company, Inc.

Dept. #CO53

50 Essex Street

Rochelle Park, NJ 07662

Please send me the item(s) indicated below
by code number. ] understand that if I am not

completely satisfied, I may return the book(s)

within 10 days For a complete refund. We pay
poslage and handling. Residents of NJ and CA
must add sales tax.

□ Enclosed is my Check or money order.

Bill my □ Visa G MasterCard Exp.

Name

Address

City

State/Zip

Visa/MasterCard *

Signature
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/Yew! VICTM R eveale d (Hampshi re) 
An inva luab le probe of the VIC 's ha rd· 
ware capabil it ies. II covers the 6502 
mic roprocessor. VIC systems softwa re. 
video interface chip, 110 ports a nd 110 
processi ng a nd funct ions. as well as 
outs tanding VIC features such as its 
programming power. super ior game 
and graphics capab il ity. and unique 110 
capabilities thai are not even explained 
in Commodore manuals. Also conta ins 
a complete ins truct ion set for the 6502 . 
as well as options for using machine 
code su brou ti nes in VIC basic pro
grams. II 10 58. $12 .95 

!Yew! CP/ M TM Revea l ed (Dennon) 
Intended for CPIM use rs inte rested in 
improving their sk ills. this is a guide to 
the CP/M operati ng sys tem: the console 
monitor (CCP). the system manage r 
(BOOS). and the input/output d rive r 
package (CB IOS). Provides a clear 
unde rsta nd ing of the data s truc tu re of 
the CP/M disk and other essent ials for 
using CPIM effec ti vely. Covers buying 
CP/M . booting up . logging in. changing 
memory size. mapp ing di sk space. ca ll· 
ing a ll programs. and mo re. # 5204, 
$13.95 

!Yewl Basic Apple '" BASIC ICoan) 
A complete gUi de to Applesoft BASIC. 
Takes you from beginn ing concep ts. 
such as ente ring data a nd obta ining 
out pu t. and pla nn ing programs. to more 
adva nced topics such as nu mer ic and 
str ing ar raY5. a nd sequentia l and ran
do m access fil es. Alternate techniques 
fo r prog ra mm ing in Apple In teger 
BAS IC are also covered. as well as low
resolu tion a nd high- resolution g raph· 
ics. # 5626, $1 2.95 

/Yew! Creale Word Puzzles With 
Your Microcomputer (Mau) Create 
your own letle r inse r ts. ac ros ti cs. 
cryp tograms. wo rd- fi nds . quote-fa ll s. 
fi ll·ins. and other wo rd puzz les. Con
tai ns BASIC programs for producing 
bla nk puzzles or printouts. fo llowing 
magazi ne fo rma l. Provides complete 
information for establishing and main
taini ng word and quotat ion files. tech
niques fo r producing complex puzz les. 
and se rves as a tu tor ial on managing 
large text data bases. #6251. $14.95 

/Yewl How to Cope With Computers 
(Logs d o n) A n e n te r ta i n i n g. yet 
in fo rmati ve discussio n of the impac t of 
compute rs on our da ily li ves and the 
futu re of our society. Includes a br ief 
history of the compu ter. explanations of 
hardware and software. and an intro
ductio n to progr3f1ming in BAS IC. Pro
vides an overview of computer career 
opportuni ti es . #5193, $ 7.95 

Introduction to Computer Anima
tion (Wadsworth) Now you can pro
duce amaz ing computer gra phics -
even if you can' l draw a st ra ight line. 
Learn how to draw lines a nd shapes, 
make graphs. draw pictures. and even 
do a nimation with such popula r mic ro
computers as the Apple II . TRS-80, and 
the PET. This book ta kes a s tep.by·s tep 
approach to lea rning how to usc low
reso lut ion graphics. includ ing ma ny 
progra m listings that illustrate graphic 
techniques using a minimum of math e
matics. The author also shows how 
color a nd sound can be used in such 
programs as crea ti ng a deck of cards. 
making a clown wink his eye. and 
"coaching" a n in teractive football 
game. #6279, 59.95 

PET TM Graph ics (H amps hire) 
Officia lly approved by Commodore fo r 
use with the PET. Inst ructs the PET 
use r o n how to prog ram gra phi cs 
di sp la ys. Con tai ns a coll ection of 
BASIC a nd machi ne- language subrou
lines tha t enable the PET owner to wr ite 
mo re effi cient programs. Provides a 
wide ra nge or normally u navailable 
graphic functio ns. #1051, $18.75 
Ava ilable on PET disk. 1; 11 62 0 , $25 .00 

Avai lable at your loca l computer store or 
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~1-800-631-0856 ~ 

operator co 53 
In NJ call 201·843·0550, ext. 382 

Mail to: 
Hayden Book Company, Inc . 
Depl. - CO 53 
50 Essex Street 
Roc helle Pa rk, NJ 07662 

Please send me the item{s} indicated below 
by code number. I understand that if 10m not 
completely satisfied, I may ret urn the book Is) 
wit hi n 10 doys for a complete refund. We pay 
postage and hand ling. Residents of NJ and CA 
must add sales lax. 
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on a good quality, solder-dipped

printed circuit board with two

male edge connectors. The large

edge connector plugs into the

VIC user port. The female con

nector mounted on the PC board

is a straight through extension

of the user port lines. This means

that use of the VIE cartridge does

not restrict one from later expan

sion. The smaller male edge con

nector is that sorely needed IEEE

port designed to mate with

Commodore's P/I cable.

Note: Though the device is

extremely well constructed, care

must be used when plugging it

into the VIC and especially when

plugging additional cartridges

into the VIE. Remember, it is

only a PC board and cannot be

subjected to excessive flexure.

The safest approach is to plug

the other cartridge into the VIE

before plugging the VIE into the

VIC.

The instructions consist of

one typewritten page with a

brief explanation of the device

and instructions for enabling/

disabling the interface software.

The instructions are entirely

adequate.

Once installed, the interface

can be enabled via

SYS40000

This actuates the approxi

mately IK EPROM onboard soft

ware. Once enabled, the inter

face can be disabled by any one

of the following:

"RESTORE"

Software BRK

VIC Power Off

SYS64850 (the exit routine)

Recall that VIC BASIC is

really a modification of PET

BASIC 3.0 and does not contain

the direct disk commands of

BASIC 4.0 such as DLOAD,

DSAVE, etc. So users who have

become "dependent" on BASIC

4.0 will have to re-learn the syn

tax of disk operations from the

earlier BASICs. For example, to

save a program under the name

TESTPROG on drive 1, execute

the following:

124 COMPUlf! May 1983

OPENI,8,15,"I1":SAVE

"TESTPROG",8:CLOSE1

Of course, initialization is

not required on the 8050 drives,

and if the disk has previously

been initialized, the OPEN and

CLOSE statements are not

necessary.

File handling is straightfor

ward and identical to PET BASIC

3.0. Again, BASIC 4.0 users will

miss the random file commands

available in BASIC, 4.0, but for

tunately, the RANDOM 1.0 pro

gram (in BASIC) on the Commo

dore DEMO disk can be copied

directly for use on the VIC-20.

There are a few things to

watch out for while using the

VIE. On the larger Commodore

machines, the IEEE port is part

of the MAIN LOGIC ASSEMBLY

and cannot be enabled/disabled

at will. Accidentally disabling

the VIE when files are OPENed

on the disk or printer can cause

loss of data. The convenience of

the RESTORE (warm start) key

is now an albatross. If you are

doing disk operations and hit

the RESTORE key (disabling the

VIE) while disk files are OPEN,

you have accomplished the same

thing as unplugging the P/I cable.

Under certain circumstances,

this could also result in lost data.

Likewise, printer format

commands will be lost if the VIE

is disabled. This is not a disaster,

but it is inconvenient. I have

learned to set off these format/

control commands in routines or

programs on their own for quick

recovery.

The device performs well

and in accordance with the man

ufacturer's specifications. At

$79.95, the VIE Cartridge is a

valuable addition to the VIC for

users who already own Commo

dore disk drives and/or printers,

and for anyone contemplating

using the VIC as an IEEE con

troller.

Micro-Systems Development, Inc.

11105 Shady Trail, Suite 103

Dallas, TX 75229

$79.95 a.

America's # 1 Software Dealer

Pick A Program. Any Program.

At ASoftware City Store!

•Programs "Books "Magazines -Peripherals "Disks -Accessories

SOFTWARE ALWAYS DISCOUNTED!

Now you can browse through thousands of programs for your per

sonal computer — at Software City, your program discount center.

When you need software for business, education, entertainment,

utility or home management, Software City has a program for you.

MT. KISCO, NY

187 Main St. (914)666-6036

FOREST HILLS, NY

113-01 Queens Blvd. (212)261-1141

PINE BROOK, NJ

101 Route 46 East (201)575-4574

TEANECK, NJ

161 Cedar La. (201)692-8298

SUMMIT, NJ

5 Beechwood Rd. (201)273-7904

MONTVALE, NJ

147 Kinderkamack Rd. (201)391-0931

GREEN BROOK, NJ

60 Route 22 West (201)968-7780

FAIRVIEW, NJ

251 Broad Ave. (201) 943-9444

PRINCETON, NJ

33WitherspoonSt. (609)683-1644

MIDLAND PARK, NJ

85 Godwin Ave. (201)447-9794

RICHMOND, VA

9027QuioccasinRd. (804)740-8400

Coming soon:

Manhattan, NY

Springfield, MA

Detroit, Ml

Red Bank, NJ

Columbus, OH

White Plains, NY

Stamford, CT

West Chester, PA

Cherry Hill, NJ

Sarasota, FL

Tampa, FL

Franchises for retail stores. Approximate total investment, $30-35,000.
Write Software City, PO Box 313, Closter, NJ 07624. Offering by prospectus only.

on a good quality, solder-dipped 
printed circuit board with two 
male edge connectors. The large 
edge connector plugs into the 
VIC user port. The female con
nector mounted on the PC board 
is a straight through extension 
of the user port lines . This means 
tha t use of the VIE cartridge does 
not restrict one from later expan
sion. The smaller male edge con
nector is that sorely needed IEEE 
port designed to mate with 
Commodore's PII cable. 

Note: Though the device is 
ex tremely well constructed, care 
111115/ be used when plugging it 
into the VIC and especially when 
plugging additional cartridges 
into the VIE. Remember, it is 
only a PC board and cannot be 
subjected to excessive flexure . 
The safest approach is to plug 
the other cartridge into the VIE 
before plugging the VIE into the 
VIC. 

The instructions consis t of 
one typewritten page with a 
brief explanation of the device 
and instructions for enabling! 
di sabling the interface software. 
The ins tructions are entirely 
adequate. 

O nce installed, the interface 
can be ena bled via 

SYS40000 

This actuates the approxi
mately 1K EPROM onboard soft
ware. Once enabled, the inter
face can be disabled by anyone 
of the following: 

"RESTORE" 
Software BRK 
VIC Power Off 

SYS64850 (the exit routine) 

Recall that VIC BASIC is 
really a modification of PET 
BASIC 3.0 and does not contain 
the direct disk commands of 
BASIC 4.0 such as DLOAD, 
DSA VE, etc. So users who have 
become "dependent" on BASIC 
4.0 will have to re-Iea rn the syn
tax of disk operations from the 
ea rlier BASICs. For example, to 
save a program under the name 
TESTPROG on drive 1, execute 
the following: 
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OPENl,8,15," Il":SAVE 
"TESTPROG",8:CLOSEI 

Of course, initializa tion is 
not required on the 8050 drives, 
and if the disk has previously 
been initialized, the OPEN and 
CLOSE statements are not 
necessary. 

File handling is straightfor
ward and identica l to PET BASIC 
3.0. Again, BASIC 4.0 users will 
miss the random file commands 
available in BASIC: 4.0, but for
tunately, the RANDOM 1.0 pro
gram (in BASIC) on the Commo
dore DEMO disk can be copied 
directly for use on the VIC-20. 

There are a few things to 
watch out for while using the 
VIE. On the larger Commodore 
machines, the IEEE port is part 
of the MAIN LOGIC ASSEMBLY 
and cannot be enabled/disabled 
at will. Acciden tally disabling 
the VIE when files are OPENed 
on the disk or printer can cause 
loss of data. The convenience of 
the RESTORE (warm start) key 
is now an albatross . If you are 

doing di sk operations and hit 
the RESTORE key (disabling the 
VIE) while disk fil es are OPEN, 
you have accomplished the same 
thing as unplugging the PII cable. 
Under certain circumstances, 
this could a lso result in los t data. 

Likewise, printer format 
commands will be lost if the VIE 
is di sabled. This is not a disaster, 
but it is inconvenient. I have 
learned to se t off these formatl 
control commands in rou tines or 
programs on their own for quick 
recovery. 

The device performs well 
and in accordance with the man
ufacturer's specifications. At 
$79.95, the VIE Cartridge is a 
va luable addition to the VIC for 
users who already own Commo
dore disk drives andlo r printers, 
and for anyone contempla ting 
using the VIC as an IEEE con
troller. 
Micro-Systems Developmellt , /11C. 

11105 Shady Trail , Suite 103 
Dallas, TX 75229 
$79.95 © 
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AARDVARK - THE ADVENTURE PLACE

TRS-80 COLOR COMMODORE 64 VIC-20 SINCLAIR/TIMEX TI99

WE CARRY MORE THAN ADVENTURESII

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, ja

$19.95 on tape S24.95 on disk. ^v
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.

ADVENTURE WR1TING/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 text of 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.

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 13k on VIC-20. Sinclair requires extended

BASIC. Now available for TI99.

TREK ADVENTURE by Bob Retelle - This

one takes place aboard a familiar starship and

is a must for trekkies. The problem is a famil

iar one — The ship is in a "decaying orbit"

(the Captain never couid 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 10 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.

DERELICT 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 (Si4.95 tape, $19.95 disk), this is a
giveaway.

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— playingtime 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.

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 catalog.

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

$2.00 shipping on each order

VIC-20
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WE CARRY MORE THAN ADVENTURESII 

MAXI-PROS WORD PROCESSING t'~~ 
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 li ne 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 
gu ide. EasilY modified to handle almost any 
printer combination . Available on disk or tape 
for V IC20. COMMODORE64, and TRS-80 
CO LOR compute r . Requires 13k RAM {'In 
Vic, 16k EXTENDED on TRS-80 CO LOR. ~ 
$ 19.95 on tape $24.95 on disk. ~~ 
GENERAL LEDGER - Complete bookkeep
ing f o r a small business. Disk required. For 
Vic20 11 3kl, Commodore64, TRS-aO COLOR 
(16k EXTENDED). $69.95 (Send $1.00 fo, 
manual before ordering.) 
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LABYRINTH - 16K EXTENDED CO LOR 
BASIC - With amazi ng 3D graphics, you fight 
your way through a maze facing real time 
monsters. The graphics are real enough to 
cause c laustrophobia. 
Similar game for Timex /Sincla ir 16k - hunting 
treasure instead of monsters $ 14 .95. 
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ADVENTURE WRITING / DEATH SHIP by 
·Rodger Olsen - T his is a data sheet showing 
how we do it. It is about 14 pages of detailed 
instructions how to write your own adven
tures.1t contains the eotirete)(tof Deathship. 
Data sheet - $3,95. NOTE : Owners of T199, 
TRS-80. TRS-80 Color, and Vic 20 computers 
can also get Deathship an tape for an addi· 
tional $5.00. 

Dealers-We have the best deal going for you. 
Good d iscounts, exchange programs, and fac
tory support. Send for Dealer Information. 
Authors -Aardvark pays the highest commis
sions in the indus try 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 explori ng and conquering a 
world you have never seen before. Th ere is 
little or no luck in Adventuring. The rewards 
are for creative thinking, courage, and wise 
gambling - not fast re flexes . 

In Adventuring, the computer speaks and 
listens to p lain English. No prior knowledge 
of computers. special controls, or games is reo 
quired so everyone en joys them-even people 
who do not like computers. 

Except for Quest. itse l f unique among Ad· 
venture games, Adventures are non·graph ic. 
Adventures are more l i ke a novellhan a com ic 
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 Bas ic . 
They are full featured. fully plotted adventures 
that wi l l take a min imum of th irty hours fin 
several sittin!;JS) to play. 

AdventUring requires 16k on Sinclair, TAS· 
SO, and TRS·SO Color. They require Sk on OSI 
and 13k on V IC·20. Si nclair requires extended 
BASIC. Now available for Tl99. 

TREK ADVENTURE by Bob Retelle - T his 
one takes place aboard a fam il iar starsh ip and 
is a must for trekkies. The problem is a famil· 
iar one - T he ship is in a "decaying orbit" 
Ithe CaPtain never could learn to park!) and 
the engines are out (You would think that in 
all th ose years. they would have learned to 
build some that didn't die once a weekI. Your 
OPtions are to start the engi ne, save the sh ip . 
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. 

DERELICT by Rodge r 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 mach inery they left beh ind. The 
hardest problem of all is to Jive through it. 

Authors nOte to players - This adventure 
is the new winner in the " Toughest Adventure 
at Aardvark Sweepstakes". Our most d ifficult 
problem in w rit ing the adventure was to keep 
it logical and realistic. There are no i rrat ion al 
traps and sudden senseless deaths in Derelict. 
Th is sh ip 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
SO COLOR. this is th e first D&D tYpe game 
good enough to qualify at Aa rdvark. This is 
se r ious 0&0 that allows 1 to 6 players to go 
on a Dragon Huming, Monster K il ling, Dun
geon Exploring Ouest . 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
ventlire ($14.95 tape. $19.95 disk). this is a 
giveaway. 

Please specify system on all orders 

PY RAMI D by Rodger Olsen - This is one of 
our tough est Adventures. Ave r age time 
through the Pyramid is 50 to 70 hours. The 
old boys who bui lt this Pyramid did not mean 
for it to be ransacked by peop le like you. 

Authors note to p layers - Th is is a very 
entertaining and very tough adventure. I left 
dues everywhere but came up w i th some in· 
genous problems. Th is one has captivated 
people so much that I get ca lls daily from as 
far away as New Zealand and France from 
bleary eyed peop l e who are stuc k i n the 
Pyramid and desperate for more clues . 

MARS b y Rodger Olsen - Your sh ip crashed· 
on the Red Planet and you have to get home. 
You will have to explore a Martian citY, repair 
your ship and deal w ith poss i bly hostile aliens 
to get home again. 

Authors note to players - This is h igh ly 
recommended as a first adventure. It is in no 
way simple - playing time normal ly runs from 
30 to 50 hours - but it is constructed in a 
m ore "open" manner to let you tryout ad· 
venturing and get used to the game before 
you hit th e really tough problems. 

QUEST b y Bob Retl:!lIe and Rodger Olsen -
THIS IS DIFFER ENT FROM ALL THE 
OTHEA GAMES OF ADVENTURE Ill! It is 
played on a computer generated map of 
Alesia . You lead a small band of adven turers 
on a mission to conquer the Citadel of Moor· 
lock. You h ave 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 h ou rs to play 
and is d ifferent 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 CO LOR Version $24 .95. 
Adds a second level with dungeons and 

more Questin g. 

PRICE AND AVAILABILITY : 
A ll adventu res are $14.95 on tape. D isk 

versions are available on VIC/COMMODORE 
and TAS·80 Color for $2.00 additional. $2.00 
shipping charge on each order. 

ALSO FROM AARDVARK - This is only a parti al list of what we carry. We h ave a lot of other games (particularly for the 
TRS·80 Color and OSII. business programs. blank t apes and disks and hardware. Send $ 1.00 f o r our complete catalog. 

AARDVARK 
2352 S. Commerce, Walled Lake, MI48088 / (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 
$2.00 shipping on each order 

. ' ~ 
VIC-20 
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Microteach Teacher's Aide

For The Atari

Mike Kinnamon

Since I am a teacher, many edu

cational programs are brought to

me by well-meaning computer

users and salespeople, who be

lieve that I can immediately put

them to use in my classroom.

Unfortunately, some of these

programs do not lend themselves

to practical classroom applica

tions. They tend to be either too

broad or repetitive, too much

like drills.

Microteach Teacher's Aide

(48K, two disk drives) is not in

that category; it is a welcome

solution to the problem of tailoring

computer-assisted education.

With this program, a teacher

with no knowledge of computer

languages can create computer-

based lessons that deal specific

ally with a particular curriculum.

A teacher may write courses and

assign them to individuals or

groups of students, keeping a

record of each student's progress

readily available.

To use Teacher's Aide, you

first format a blank diskette,

using your standard Atari Disk

Operating System. This becomes

your courseware disk. Next,

place the Teacher's Aide in drive

number one and your newly

created courseware disk into

drive number two. Reboot the

entire system without BASIC;

Optimized System Services'

BASIC A 4- is used by the pro

gram on disk number one.

The program's features are

numerous and quite varied.

Mastering its many modules will

take several sessions, but the

end result is well worth the time.

A teacher can enter the edit mode

and easily create a unit of study

categorized into sections and

chapters which coincide with

the textbook being used in the

classroom. You can re-edit an

126 COMPUTE! May 1983

existing chapter or section for an

alternate or improved use. You

can dissect any individual chap

ter or section and create ad

vanced or remedial editions of a

given lesson. Each courseware

diskette can be assigned a vol

ume number, thereby creating

an entire year's curriculum

in any sequence and of any

breadth.

Each TV screen is treated as

a page of a textbook. The teacher

has the options of color of pages

and timed or untimed pages.

The entire page, section, or chap

ter can be listed to the printer,

giving the student a hard copy

for study notes, homework, or

tests.

Flexible Options

Questions may be presented to

the student during or after each

lesson. Several types of ques

tions (multiple choice, fill-in-the-

blank, true-false, or yes-no) can

be used in any order, in each

lesson. Each question can be

timed or untimed, and assigned

a weighted point value at the

teacher's discretion. If the stu

dent answers a question incor

rectly, the teacher may assign a

page, section, or chapter to be

reviewed by the student in order

to better assure a minimum

competency of the lesson. A

student's responses thus deter

mine the rate at which he or she

progresses through the lesson.

The computer will keep a

complete, detailed record of each

student's performance. The

teacher may review a student's

status at any time and view the

chapters, sections, and pages

completed by each student.

Scores on the questions are avail

able with such details as number

of times attempted before a cor

rect answer was entered and the

weighting value of each ques

tion. The teacher may list all

students on a given disk, assign

chapters to particular students,

set up a new student file, or

delete an old file by entering the

report/review module of the

program.

The editing commands are

thorough, allowing the teacher

to create new pages, edit old

ones, insert or delete a page,

and step forward or backward a

page at a time.

Only graphics mode 0 (the

standard text mode) can be used

with this program, which is

somewhat disappointing, but I

know a few teachers who have

spent the time to create high-

resolution graphics to adorn the

text. With a little imagination

and creative endeavor, a teacher

can use the keyboard graphics

characters with pleasing results.

Since each page is static, no ani

mation of the graphics is pos

sible. This prevents a dynamic

presentation, which may limit

the program's usefulness in pri

mary classrooms.

The major advantage of

Teacher's Aide is that absolutely

no knowledge of programming

or computer language is re

quired. This is a real blessing for

those teachers who have wanted

to use computers in their cur

riculum but haven't had time to

become proficient programmers.

Test and grade management, a

major consumer of a teacher's

time, is greatly simplified with

this program. The validity of

any test question can be easily

determined in a matter of min

utes, greatly improving a cur

riculum's instructional value

and a test's ability to measure

learning. I would highly recom

mend this program. It requires

an Atari 400/800 and two disk

drives.

Microteach Teacher's Aide

Compumax

P.O. Box 1139

Palo Alto, CA 94301

$195 C

Microteach Teacher's Aide 
For The Atari 
Mike Kinnamon 

Since I am a teacher, many edu
cational programs are brought to 
me by well-meaning computer 
users and sa lespeople, who be
lieve that I can immediately put 
them to use in my classroom. 
Unfortunately, some of these 
programs do not lend themselves 
to practical classroom applica
tions. They tend to be either too 
broad or repeti tive, too much 
like drills . 

Microteach Teacher's Aide 
(48K, two disk drives) is not in 
that category; it is a welcome 
solution to the problem of tailoring 
computer-assisted education . 

With this program, a teacher 
with no knowledge of computer 
languages can create computer
based lessons that deal specific
ally with a particular curriculum. 
A teacher may write courses and 
assign them to individuals or 
groups of students, keeping a 
record of each student's progress 
readily available. 

To use Teacher's Aide, you 
first format a blank diskette, 
using your standard Atari Disk 
Operating System. This becomes 
your courseware disk. Next, 
place the Teacher's Aide in drive 
number o ne and your newly 
created courseware disk into 
drive number two. Reboot the 
entire system without BASIC; 
Optimized System Services' 
BASIC A + is used by the pro
gram on disk number one. 

The program's features are 
numerous and quite varied . 
Mastering its many modules will 
take several sessions, but the 
end result is well worth the time. 
A teacher can enter the edit mode 
and easily create a unit of study 
categorized into sections and 
chapters which coincide with 
the textbook being used in the 
classroom . You can re-edit an 
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existing chapter or section for an 
alternate or improved use . You 
can dissect any individual chap
ter or section and create ad
vanced or remedial editions of a 
given lesson. Each courseware 
diskette can be assigned a vol
ume number, thereby creating 
an entire year's curriculum 
in any sequence and of any 
breadth . 

Each TV screen is treated as 
a page of a textbook. The teacher 
has the options of color of pages 
and timed or untimed pages. 
The entire page, section, orchap
ter can be listed to the printer, 
giving the s tudent a hard copy 
for s tudy notes, homework, or 
tests. 

Flexible Options 
Questions may be presented to 
the student during or after each 
lesson. Several types of ques
tions (multiple choice, fill-in-the
blank, true-false, or yes-no) can 
be used in any order, in each 
lesson. Each question can be 
timed or untimed, and assigned 
a weighted point value at the 
teacher's discretion . If the stu
dent answers a question incor
rectly, the teacher may assign a 
page, section, or chapter to be 
reviewed by the studen t in order 
to better assure a minimum 
competency o f the lesson. A 
student's responses thus deter
mine the ra te at which he or she 
progresses through the lesson. 

The com pu ter will keep a 
complete, detailed record of each 
student's performance. The 
teacher may review a student's 
sta!'us at any time and view the 
chapters, sections, and pages 
completed by each student. 
Scores on the questions are avail
able with such details as number 
of times attempted before a cor-

rect answer was entered and the 
weighting value of each ques
tion. The teacher may list all 
students on a given disk, assign 
chapters to particular students, 
set up a new student file, or 
delete an old file by en tering the 
report/review module of the 
program. 

The editing commands are 
thorough, allowing the teacher 
to create new pages, edit old 
ones, insert or delete a page, 
and step forward or backward a 
page a t a time. 

Only graphics mode 0 (the 
standard text mode) can be used 
with this program, which is 
somewhat disappointing, but I 
know a few teachers who have 
spent the time to create high
resolution graphics to adorn the 
text. With a little imagination 
and creative endeavor, a teacher 
can use the keyboard graphics 
characters with pleasing results. 
Since each page is static, no ani
mation of the graphics is pos
sible. This prevents a dynamic 
presentation, which may limit 
the program's usefulness in pri
mary classrooms. 

The major advantage of 
Teacher's Aide is that absolutely 
no knowledge of programming 
or computer language is re
quired . This is a real blessing for 
those teachers who have wanted 
to use computers in their cur
riculum but haven' t had time to 
become proficient progra mmers. 
Test and grade management, a 
major consumer of.a ,teacher's 
time, is greatly simplified with 
this program. The validity of 
any test question can be easi ly 
determined in a matter of min
utes, greatly improving a cur
riculum's instructional value 
and a test's ability to measure 
learning. I would highly recom
mend this program. It requires 
an Atari 400/800 and two disk 
drives. 
Microteach Teacher's Aide 
Conlpu max 
P.O. Box 1139 
Palo Alto, CA 94301 
$195 o 
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SOFTWARE
AGAIN!

unless you can "test" it first, from

United Computer's SOFTWARE RENTAL LIBRARY

You can now RENT the most popular software available for just

15% of Manufacturers' Retail Price

• Eliminate the risk—rent first!

• All purchases are 20% Off of Manufacturer's

Suggested List

• 100% of rental fee applies toward purchase

• Rentals are for 7-days (plus 3 days grace for return

shipping)

There are now 2 different plans to choose from:
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Join the Game Group for only $50.00

per year and receive your first computer

game rental FREE. Then rent as many

games as you like for only 15% of Mfrs.

. Retail Price.* Minimum order, 3 game rentals

Join the Business Group for only

$125.00 per year and receive your first

rental FREE. Then rent as many business

application programs as you like for only

15% of Mfrs. Sugg. Retail Price.*

REMEMBER, THESE ARE NOT DEMOS, BUT ORIGINAL

UNRESTRICTED SOFTWARE PROGRAMS

(complete with manuals in original manufacturers' packages)

To Immediately Order, or for more information:
Money Orders or credit cards BUSINESS HOURS Toil Free CALL 1-800 992-7777

In California CALL 1-800 992-8888

In LA. County CALL 1-213 823-4400

Mon-Fri: 8:30-5:30

Saturday: 8:30-2:00

Pacific Time ZoneChecks-allow 2 weeks

•plus postage and handling. Some programs may require 2-4 weeks delivery.
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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 "1"

for the numeral "1", or an uppercase "B" for the

numeral "8". Also, you must enter all punctuation

such as colons and commas just as they appear in

the magazine. Spacing can be important. To be

safe, type in the listings exactly as they appear.

Brackets And Special Characters

The exception to this typing rule is when you see

the curved bracket, such as "{DOWN}". Any

thing within a set of brackets is a special character

or characters that cannot easily be listed on a print

er. When you come across such a special state

ment, refer to the appropriate key for your com

puter. For example, if you have an Atari, refer to

the "Atari" section in "How to Type COMPUTEI's

Programs."

About DATA Statements

Some programs contain a section or sections of
DATA statements. These lines provide informa

tion needed by the program. Some DATA state

ments contain actual programs (called machine

language); others contain graphics codes. These

lines are especially sensitive to errors.

If a single number in any one DATA statement

is mistyped, your machine could "lock up," or

"crash." The keyboard, break key, and RESET (or

STOP) keys may all seem "dead," and the screen

may go blank. Don't panic - no damage is done.

To regain control, you have to turn off your com

puter, then turn it back on. This will erase what

ever program was in memory, so always SAVE a

copy of your program before you RUN it. If your

computer crashes, you can LOAD the program

and look for your mistake.

Sometimes a mistyped DATA statement will

cause an error message when the program is RUN.

The error message may refer to the program line

that READs the data. The error is still in the DATA

statements, though.

Get To Know Your Machine
You should familiarize yourself with your com

puter before attempting to type in a program.

Learn the statements you use to store and retrieve

programs from tape or disk. You'll want to save a

copy of your program, so that you won't have to

type it in every time you want to use it. Learn to

use your machine's editing functions. How do

you change a line if you made a mistake? You can

always retype the line, but you at least need to

know how to backspace. Do you know how to

enter inverse video, lowercase, and control char

acters? It's all explained in your computer's

manuals.

A Quick Review

1) Type in the program a line at a time, in order.

Press RETURN or ENTER at the end of each line.

Use backspace or the back arrow to correct

mistakes.

2) Check the line you've typed against the line in

the magazine. You can check the entire program

again if you get an error when you RUN the

program.

3) Make sure you've entered statements in brac

kets as the appropriate control key (see "How To

Type COMPUTEI's Programs" elsewhere in the

magazine.)

We regret that we are no longer able to respond to

individual inquiries about programs, products, or

services appearing in COMPUTE! due to increasing

publication activity. On those infrequent occasions

when a published program contains a typo, the correc

tion will appear on the CAPUTE! page, usually within

eight zoeeks. If you have specific questions about items

or programs which you've seen in COMPUTE!, please

send them to Ask The Readers, P.O. Box 5406,

Greensboro, NC 27403.
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A Beginner's Guide 
To Typing In Programs 

What Is A Program? 
A computer cannot perform any tas k by itself. 
Like a car without gas, a computer has potentin/, 
but without a progra m, it isn't going anyw here. 
Most of the programs published in COMPUTE! are 
written in a computer language ca lled BASIC. 
BASIC is easy to lea rn and is built into most com
puters (on some compute rs, you have to purchase 
an op tiona l BASIC ca rtridge). 

BASIC Programs 
Each month, COMPUTE! publishes programs for 
many machines. To sta rt out, type in on ly pro
g"ams written for your machine, e.g., "TI Version" 
if you have a TI-99/4. Later, when yo u gain ex
perience with your computer's BASIC, you can 
try typing in and converting certain programs 
from o ne computer to yours. 

Compu ters can be picky. Unl ike the English 
language, which is full of ambiguities, BASIC 
usually has only one " right way" of sta ting some
thing. Every lette r, characte r, or number is signif
icant. A common mistake is substituting a letter 
such as "0" for the numeral I/O", a lowercase " I" 
for the numera l "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 
sa fe, type in the listings exnctly 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 ca nnot easily be li sted on a print
er. When you come across such a special state
ment, refer to the appropriate key for your com
puter. For example, if you have an Atari, refer to 
the" Atari" section in "How to Type COMPUTE!'s 
Programs ." 

About DATA Statements 
Some programs contain a section or sections of 
DATA statements. These lines provide in forma
tion needed by the program. Some DATA state
ments contain actual programs (ca lled machine 
language); others contain graphics codes. These 
lines are especially 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
pute r, then turn it back on. This will erase w hat
ever program was in memory, so a lways 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 s tatement will 
ca use an error message when the program is RUN. 
The error message may refer to the program line 
tha t READs the da ta. The error is still in the DATA 
stntements, though. 

Get To Know Your Machine 
You should familiarize yo urself with your com-

. puter before attempting to type in a program. 
Learn the s tatements you use to s tore and retrieve 
programs from tape or disk. You' ll want to save a 
copy of your program, so that you won' t have to 
type it in every time you want to use it . Learn to 
use your machine's ed iting functions. How do 
you change a line if you made a mistake? You can 
always retype the line, but you at least need to 
know how to backspace. Do you know how to . 
enter inverse video, lowercase, and con trol char
acters? It's all explained in your computer's 
manuals. 

A Quick Review 
1) Type in the program a line at a time, in order. 
Press RETURN o r ENTER a t the end of each line. 
Use backspace or the back arrow to correct 
mistakes . 
2) Check the line you' ve typed aga ins t the line in 
the magazine. You ca n check the entire program 
again if you get an error w hen you RU N the 
program . 
3) Make sure you've entered sta temen ts in brac
kets as the appropriate control key (see "How To 
Type COMPUTE!'s Programs" elsewhere in the 
magazine.) 

We reg rei tlwl we are 11 0 /ollger able 10 respolld 10 
;miividlfal inquiries about programs, prodlfcts, or 
services appearillg in COMPUTE! due 10 illcreasillg 
publication activity. 011 those illfrequelll occasiolls 
whe" a published program colliaills a Iypo, the correc
tioll will appear on the CAPUTE! page, usually within 
eight weeks. If you have specific queslions about ilellls 
or programs which you'lle seell ill COMPUTE!, please 
send thelll 10 Ask The Readers, P.O. Box 5406, 
GreeJIsboro, NC 27403. 



HowToType COMPUTERS Programs

Many of the programs which are listed in COMPUTE! contain

special control characters (cursor control, color keys, inverse

video, etc.). To make it easy to tell exactly what to type when

entering one of these programs into your computer, we have

established the following listing conventions. There is a

separate key for each computer. Refer to the appropriate

tables when you come across an unusual symbol in a program

listing. If you are unsure how to actually enter a control

character, consult your computer's manuals.

Atari 400/800
Characters in inverse video will appear like:

Enter these characters with the Atari logo key,

When you see Type See

(CLEARJ

(UP>

tLEFTJ

(RIBHTJ

{BACK SJ

{DELETE!

CINSERT>

(DEL LINEJ

<INS LINE}

{TABJ

{CLR TAB}

{SET TfiBJ

{BELL>

<ESC>

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

♦

-»

^

U

13

□

►

E3

a

a

Clear Screen

Cursor Up

Cursor Down

Cursor Left

Curmor Right

Backspace

Delete character

Insert character

Delete line

Insert line

TAB key

Clear tab

Set tab stop

Ring buzzer

E5Cape key

Graphics characters, such as CTRL-T, the hall character • will

appear as the "normal" letter enclosed in braces, e.g. iT .

A series of identical control characters, such as 10 spaces,

three cursor-lefts, or 20 CTRL-R's, will appear as (10

SPACES*, < 3 LEFT), 120 Rl, 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, i n ) means to

enter a reverse-field heart with CTRL-comma, ( 5ml) 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:

(DOWN ) would mean to press the cursor-down key;

£3DOVVNJ 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 arc 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}

HomcCursor { HOME)

Cursor Up {UP}

Cursor Down { DOWN}

CursorRight {RIGHT}

CursorLeft { LEFT}

fnsertCharacter { INST}

Delete Character {DEL)

Reverse Field On {RVSl

Reverse Field Off { OFF}

Function Two

Function Three

Function Four

Function Five

Function Six

Function Seven

Function Eight

IF2}

{F3}

{F4}

{F51

{F6}

{F7}

{F8}

Any Non-implemented

Function {NIM]

VIC CBM 64 Conventions

SetCoforToBlack {BLKl

Set Color To White {WHT)

SetCoIorToRed {RED}

SetColorToCyan {CYN}

Set Color To Purple {PUR}

Set Color To Green {GRN}

SetColnrToBlue {BLU}

Set Color To Yellow {YEL)

FunctionOne {Fl}

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 Fat 40 Conventions

SetWindowTop {SET TOP} Erase To BeginningfERASE BEG)

Set Window Bottom {SET BOT] Erase ToEnd {ERASE END}
ScrollUp {SCR UP} Toggle Tab {TGL TAB}
Scroll Down {SCR DOWN} Tab {TAB}

InsertLine {INST LINE} EscapeKey {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 few-er 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 SHIFT to enter all

other underlined characters.

#

$
%
'

&

\

;

7

(

)

K

I

T

@
G

M

#

-

F

B

£

SHIFT-£

♦ PI
. S

- z

= X

< c

> V

t D

/ P

* N

+ Q
0 A

1

2

3

4

5

6

7

8

9

@

1

E

R

W

H

J
L

Y

U

I

SHIFT*

SHIFT +

SHIFT-

Apple II / Apple II Plus

All programs are in Applesoft BASIC, unless otherwise

stated. Control characters are printed as the "normal" char

acter enclosed in brackets, such as t D J for CTRL-D. Hold

down CTRL while pressing the control key. You will not see

the special character on the screen.

TRS-80 Color Computer

No special characters are used, other than lowercase. When

you see letters printed in inverse video (white on black),

press SHIFT-0 to enter the characters, and then press SHIFT-0

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 FAS! mode

(where the screen blanks) while entering programs, since

there will be less delay between lines. (If the blanking screen

bothers you, switch to the SLOW mode.)
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How To l·ype COMPUTE!'s Programs 
Many of the programs w hich are lis ted in COMPUTE! contain 
special conlrol characters (cursor control, color keys, inverse 
video, e tc.). To make it easy to te ll exactly w hat to ty pe .. v he n 
entering one of these programs into your computer, we have 
established the fo llowing listing conventions. There is a 
separate key for each computer. Refer to the appropriate 
tables w hen you come across a n un usual symbol in a program 
list ing. If you a re unsure how to actually enter a control 
character, cons u lt your computer's manuals. 

Atari 400/S00 
C haracters in inverse video will appea r like: I!C:~ 
Enter these charac ters w ith the Atari logo key. {Al . 
... ." you __ ... 

(CLEAR) ESC SHIFT < ... Cl .... Sc,.._n 
UF} ESC CTRL - ... Cur.or Up 
{DOII"'O ESC CTRL - .. Cursor- ~ 
{LEFT} ESC CTRL + + Cursor Lef t 
{RIaH'T> ESC CTRL • .. Cur,or Right 
{BACk S} ESC DELETE <I Back.pace 
{DELETE} ESC CTRL DELETE tJ Delete character 
<INSERT) ESC CTRL INSERT U Insert charact..-
{DEL LItE) ESC SHIFT DELETE D Delete line 
{INS LItE} ESC SHIFT INSERT C In..,.-t 1 ine 
<TAB} ESC TAB I> TAB key 
{ClR TAB} ESC CTRL TAB a Cle.,.. tab 
{SET TAB} ESC SHIFT TAB D s.t tab . top 
{BELL} ESC CTRL 2 ~ Ri ng buz :u.r 
{ESC} ESC ESC ... ESCape key 

Graphics cha racte rs. s uch as CTRL-T. the ball character _ w ill 
appear as the " normal" le tte r enclosed in braces, e.g. rr . 

A series of ide ntica l con trol characters, such as 10 s paces, 
three cursor-lefts, or 20 CTRL-R's, wiU appear as no 
SPACES}, (3 LEFT }f, 120 R I, e tc. 1£ the character in braces is 
in inverse video. that character or characters s hou ld be en
tered with the Atari logo key. For example, I ,, ) means to 
e nter a reverse-field heart with CTRl-comma, ( 5mll mea ns to 
enter five inve rse-video CTR L-U's. 

Commodore PET/CBMNlC 
Genera lly, any PET/CBMNIC progra m lis tings wi ll contain 
bracketed words which spell out any special cha racters: 
{DOWN) would mean to p ress the cursor-down kt'y; 
13DOWN} would mean to press the cursor-down key three 
times. 

To indicate tha t a key s hou ld be slli/It'd (hold do\ov n the 
SHiFf key w hile pressing the other key). the key would be 
underlined in our listing. Fo r example. ~ wou ld mean to 
type the S key w hile ho lding the s hift key. This would resu lt 
in the " heart" g raphics symbol appearing on your screen. 
Some graphics cha racters are inaccessible from the keyboard 
on CBM Business models (32N, 8032). -

Somt.'times in a program li s ting, especia ll y w ithi n quoted 
tex t w hen a line runs over into the nex t line, it is difficu lt to 
tell \v here the firs t line ends. How many times shou ld YO Ll 

type the SPACE bar? In o u r convention, 'w hen a line b reaks 
in this way. the - symbol s hows exactly where it broke. For 
example: 

100 PRINT "TO START THE GAME 
YOU MAY HIT ANY OF THE KEYS 
ON YOUR KE YB OARD." 

shows that the p rogra m's a u th or intended for you to type 
l\.vo spaces after lhe word CAME. 

All Commodore Machines 
ClearScree ll {C LEAR} 
HomeCurso r { HOME} 
C ursor Up {Up} 
Curso r Down { DOWN} 
Curso r Rig hi {R IG HT} 

C ursor Le ft { LEFT } 
Inserl Charactcr {INST} 
Delete Character {DEL} 
Reverse Field On {RVS} 
Reve rse Field O ff { OFF} 

VIC/CBM 64 Conventions 
Se t Colo r To Black {BLK} 
SC I ColorToWhite {WHTl 
Set Color To Red (RED) 
SetColorToCyan {CYN} 
Set ColorTa Purple {PUR} 
SetColorToC reen {GRN} 
SetColorToBlue {BLU} 
Set Co lor To Yellow {YEL} 
Function One {F 1 } 

FUllction Two l F2} 
Function Three {F 3 } 
Function Four {F4} 
Function Five {F5} 
Function Six {F6} 
Function Seven { F7 } 
Fun ct ion Eight { Fe} 
Any Non-impleme nted 

Function {NIM} 

To enter any color code, hold down CTRL and press the 
appropria te color key. Usc CTRL-9 for RVS on and CfRL-O 
for RVS off. 

B032/Fat40 Conventions 
Se t Window Top {SET TOP} Erase To Bcginning{"ERASE BEG I 
SetWindowBollom{SET BOT) Erase To End {ERASE END} 
Scro ll Up {SCR UP } ToggleTab {TGL TAB} 
Scroll Down {SCR DOWN} Tab {TAB} 
Insert line { INST LINE} Escape Key (ESC) 
Delete Line {DEL LINE} 

Whe n you see an underlined characte r 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 g-ra phics an?'grouped with o ther 
keys and have to beente n?'d by holding down the Commodore 
key. If you see a ny of the symbols in the left column under
lined in a li sting, hold dmvn the Com modore key and t!nt~r 
the symbol in the rig h t colu mn. JU!i1 use SHi rl to enter a ll 
other underlined cha racters . 

K - ' 1 E 
I t PI 2 R 

# T S 3 W 
$ @ Z 4 H 
% G = X 5 J 

M < C 6 L 
& # ) V 7 Y 
\ , D 8 U 

F I P 9 I 
? B , N @ SHIFT' 

£ + Q [ SHIFT + 
) SHIFT-£ 0 A I SHIFT-

Apple II 1 Apple II Plus 
All prog rams are in Applesoft BASIC, unless otherwise 
s tated. Con trol characters a re printed as the " norma l" char
ac ter enclosed in brackets, s uch as { D I for CTRL-D. Hold 
dmvn CTRL while press ing the control key. You will not see 
the specia l character on the screen . 

TRS-SO Color Computer 
No special characte rs are used. other than lowercase. W hen 
you see letters p ri nted in inverse video (white on black), 
p ress SHIFT-O to enter the characters, and then press SHI FT-O 
again to return to normai uppercase typing. 

Texas Instruments 99/4 
No s pecia l con trol characters a re used. Enter a ll program!) 
w ith the ALPHA lock 011 (in the dowl1 position). Release the 
ALPHA lock to ente r lowercase text. 

Timex TS-1000, Sinclair ZX-S1 
Study you r com puter manua l carefully to see h o\..., to enter 
programs . Do not ty pe in the letters fo r each command, 
since your machine feMures s ingle-keystroke entry of BASIC 
commands. You may want to switch to the FAST mode 
(where the screen blanks) w hile entering programs, since 
there will be less delay between lines. (If the blanking screen 
bothers you, switch to the SLOW mode.) 
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KMMM Pascal for PET/CBM/C64 $65

A subset of standard Pascal with extensions

- Machine language Pascal Source Editor with cursor

of i enled window mode.

- Machine Language P-Code Compiler

- P-Code to machine language transfer for optimized object

code.

- Run-time package

- Floating point capability

- User manual and sample programs

Requires 32K Please specify configuration

EARL for PET (disk file based) $65
Editor, Assembler. Rdocater, Linker

Generates relocatable object code using MOS Technology

mnemonics Disk die 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 cursor oriented "window" 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

Plugs into one of the ROM sockets above screen memory to

give you switch selected write protectable RAM

Use RAM/ROM as a software development too! to store data

or machine code beyond the normal BASIC range. Use RAM/

ROM TO LOAD A ROM image where you have possible con

flicts with more than one ROM requiring the same socket

Possible applications include machine language son (such as

SUPERSORT). universal wedge, Extramon. etc.

RAM/ROM—4K

RAM/ROM - 8K

Battery Backup Option

$75

90

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 Midnite 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 of PET and VIC user groups, and

many pages ol helps and hints

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 Animates 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, reft 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.

Oraw a box. fill a box, and move it around on the screen with

easy to use BASIC commands. Plol curves using either rec

tangular or polar co-ordinates (great for Algebra, Geometry

and Trig classes.)

The SOUND commands allowyou to initiate a note or series

of notes (or even several songs) from 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 simullaneous 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 machir>e model (and size), ROM type (BASIC 3

or 4)

SuperGraphics (disk or tape) $40

SuperGraphics in ROM (SAOOO or S9000) $55

Volume discounts available on ROW verston for schools

NEW

VERSION 2

fir PET/CBM lionputers

FLEX-FILE is a sel of flexible, friendty programs to allow you to

set up and maintain a data base. Includes versatile Report

Writer and 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 tree 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 record, or

find a record by specified field (or partial field) Field lengihs

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 fileoutput m WordProand PaperMate format 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

jl 400 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 ol 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 ot Ing 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
Please specify equipment configuration when ordering.

DISK I.C.U. $40
Intensive Care Unit by LC. Cartjile

COMPLETE DISK RECOVERY SYSTEM FOR CBM DHIVES

- edit disk blocks with ease

- duplicate disks, skipping over bad blocks

- complete diagnostic facilities

- unscratch scratched dies

- 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, SIO additional.

PROGRAM YOUR OWN EPROMS $75
Branding Iron EPROM Programmer for PET/CBM software tor

all ROM versions Includes all hardware and software to pro

gram or copy 2716 and 2532 EPROMs

POflTHAKER DUAL RS23Z SERIAL PORT $63
Two ports with full bipolar RS232 buffering. Baud rates from

300 to 4800. For PET/CBM, AIM. _SYM.

Commodore 64
Huntir-Killir - Commodore 64 15

- authentic naval warfare game (complete with sonar)

Submarine Wariare (Clockwork Computers) 29

WordPro 3+/64 75

Vanilla PILOT with Turtle Graphics 27

- also includes sound. Toolkit, joystick support

Commodore 64 Programmer Reference Guide 15

C64 to Parallel Printer Interface 79

CCI Submarine Warfare 24

Laser Command 15

VICTORY Soltwirt for Commodore 64 In slock

FORTH for C54 50

Adventure Pack I (Victory Software) 12

Adventure Pack II (Victory Software)

Grave Robbers (Victory Software) 12

FORTH for PET
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

relerence manual.

Runs on any 16K or 32K PET/CBM (including 8032) with

ROM 3 or 4. and CBM disk drive. Please specify configuration

when ordering.

Metacompiler for FORTH $30

Simple metacompiler for creating compacted obiect code

which can be executed independently (without the FORTH

system)

PageMate

60 COMMAND

WORD

PROCESSOR
by Michael Riley

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 lor all 16K or 32K

machines (including 8032). all printers, and disk or tape drives.

Many additional leatures are available (including most capa

bilities ol WordPro 3).

For writing text. Page-Mate has a definable keyboard lor

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 lorward 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 lor 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 ol 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) lor PET. CBM. VIC, C64 $40

SM-KIT lor PET/CBM $40

Enhanced ROM based utilities for BASIC 4 Includes both pro

gramming aids and disk handling commands

CBM Software

BASIC INTERPRETER for CBM 8096 $200

PEDISK II Systems from cgrs Microtech available.

FILEX IBM 3741/2 Old Exchange Software available.

JIHSAM Data Base Management System for CBM.

COPY-WRITER Word Processor for PET/CBM S159

CASH MANAGEMENT SYSTEM S45

Petspeed BASIC Compiler 225

Integer BASIC Compiler 110

CMAR Record Handler 110

UCSD Pascal (without board) 135

Wordcraft 80 or 8096 265

BP1 Accounting Modules 280

Professional Tax Prep System 575

ASERT Data Base 375

Oow Jones Portfolio Management 110

Assembler Development 80

252 Bethlehem Pike

Colmar. PA 18915 215-822-7727 A B Computers

WRITE FOR CATALOG

KMMM Pmll for PET/CBM/C64 $85 
A SUDseI 01 standard Pascal with extensions. 
- Madune language Pascal Source Editor with OJI'SCJ 

oflented windOo'o' mode. 
- Machine Language P·Code C~jler 
- p.cooc to machine language transfer for opImzed cqect 

code. 
- Run-lime package 
- FloallllQ point capability 
- User manual and sample programs 

~~~~r.~.~?~ ...................... ~!~~~.~~!Y.~~9.~.~!~; 
EARL for PET (disk file based) $65 
E~n.r, Au.m~ler, RellCltlr. U.kt r 
Generales relocalable object code using MOS Technology 
mnemonics. Disk file inllli (can edilliles larger than memory), 
lmks IllJlllple obteCt programs as one memory load. listing 
OOIPUIIO screen or printer. Enhanced editor operates in both 

~~~~ .. ~.~~.~r.~.~!~~~.:.:v2.~~~~: ___ ._ .. 
RAM/ROM for PET/CBM 
4K o r 8K bytes o f soft ROM w ith optional 
batt ery backup. 
RAM· ROM IS compatible with any large keyboard machine. 
P\ugs Into ooe of the ROM sockets above screen memory 10 
gIVe you SWItch selected wr~e protectable RAM. 
Use RAMIROM as a software deveklpmem tool to store data 
or mactune code beyond the oormaJ BASIC range. Use RAMI 
ROM TO LOAD A ROM Image where yell have possible con· 
fllCts with nne than one ROM requiting the same socket. 
PossIble applicatIOnS include machine laf9Jage S01 {such as 
SUPERSORn. urwersal wedge. Extramon. etc. 

RAM/ROM - 4K $75 
RAM/ROM - 8K 90 

~~~!~.~.~~P .. ~p.!~ .............. _._. ____________ ~_~ 

SUBSORT for PET/CBM $35 
~~~.~~:.~!.9:.~~!~J.?-!~~ .. ~~~.~~~~.!~.~~~~_~_t_~~!~~: __ _ 
THE WHOLE PET CATALOG $9 

A two year 320 page compendium 01 the Midnite Software 
Gazette lor CofTl'OO!Xlfe computer users. Comains 500 reviews 
01 commercial products, 700 education programs (reviewed 
and organiZed by course). 200 reviews of free games, info on 
over 1800 Iree programs, list 01 PET and VIC user groups. and 

~~Y .. ~~.~~.~~-~~.~~~~:-.. - ..... --.. -.-........... . 
Supertlraphics 2.0 
NEW Vmian with TURTLE GRAPHICS 

SuperGral)hlcs, by John Fluharty, provides a 4K machine 
IarlOJage exlenslOl'l whICh adds 35 full featured COfTlT1ands 10 
Commodore BASIC to alk1N fast and easy ploUing and man
IPUtatlOn 01 Qr<Clhics on the PETJCBM videodispiay. as well as 
SOUND CommaOOs Anrmal101"1S which previously were too 
Slow or Im,JOSSible Without machine language subroutines 
oow can be progranmed directly in BASIC. Mcwe blocks (or 
rocketshlps, etc.) or entire areas of the screen with a single. 
easy to use BASIC command. Scroil any ~ion of the screen 
up. down, left 0' light. Tum on or off any of the 4000 (8000 on 
8032) screen pixels With a Single BASIC command. In high 
resolu tion mode, draw vertical. horizontal. and diagonal lines. 
Oraw a box. 1111 a box, and mINe il aroond on the screen wilh 
easy to use BAStC commands. Plot CUiVes using either rec
tangular Of polar co-ordinates (great for Algebra, Geomelry 
and Trig classes.) 

The SOUND commands atlowyou to initiate a note or series 
of notes (Of even several songs) !rom BASIC, and then play 
them in the backgrOlmd mode without inter1er ing with your 
BASIC program. This allows your program to run at full speed 
with simultaneous graphics and ITlIsic. 

Seven new TURTLE commaOOs open up a whole new 
dimension in graphics. Place the TURTLE anywhere 00 the 
screen. set his DIRECTION, turn him LEFT or RIGHT,lOOVe 
him FORWARD, raise or lower his pIottirg perl. even mp the 
pen ~er to erase. Turtle commands use angles measured in 
degrees, not radians. so even elementary school childfen can 
create lantasllc graphic displays. 

Specity machine roodel (and size), ROM type (BASIC 3 
~ 4) 

SuperGraphics (disk or tape) 540 
SuperGraphics in ROM (SAOOO or 59000) $55 
VoUne discrunts availa~ en ROM versioo for sctmIs. 

NEW 
VERSION 2 

II, rET/ca. C •• ,.lIrl 
FLEX· FilE is a set 01 nexlble, friendly l)Iograms toalk1Nyou to 
set up and maintain a data base. Includes versatile R~ 
Writer and Mall label rOUtines, and documentation for pro
grammers 10 use Dala Base routines as pan of other pro
grams. 
RANDOM ACCESS DATA BASE 
Record size limit is 256 characters. The f"lJfT1be1 01 records per 
dIsk IS limited only by record size and free space on the disk. 
FIle maintenance lets you step Icrward or backward through a 
file, add,delele, 01 change a record. go toa I1Jmbered record. or 
lind a record by speclhed field (or partial field). Field lengths 
may vary to allow maxirnom Information packing. Both sub
lolals and sorting may be nested up to 5 fields deep. Any field 
may be specified as a key. Sequential file iflPJt and rutput, as 
well as hie output in WordPro and PaperMate fOfmat is SUPIXll" 
ted. Record SIze. fields per record. and order of fields may be 
changed easily 
MAILING lABElS 
Typteat mad records may be packed 3000 per dISk on 8050 
(1400 In 4040). labels maybe printed any rtlmber wide, and 
may begin In any coIurm ~rtlOfi. Therers no limit en the 1lJrTl

bel or order of fields on a label and complete record selectioo 
Via type code or held conditlOlllS supported. 
REPORT WRITER 
Flexible printing lamal. mcludlng fIeld placemenl, decimal 
,",slllicallOfi and rounding. Define any column as a senes of 
math or tng lunchOfis per10rmed 00 other columns, and pass 
results such as flI"IIllng tolal from tr1N to tr1N. Tolals. nested 
subtotals, and averages suptXlfled. Complete record selection. 
including field within range, pal1ern match, and logical func· 
lions can be specllied. 

FlEX-FILE Z by Michael Riley $11 0 
!:1~~.~.~~.~!~.~~~P!!'.~~~.~~!~~.r_~!~t!.'_~~.~~.~~!!~~ ...... 

DISK I.C.U. $40 
Inlen,l" Cor< Unll by LC. C'rgll. 
CDMPlfTE DISK RECOVERY SYSTEM FOR CBM DRIVES 
- edit disk blockS with ease 
- duplicate diSkS, SkIPPIng over bad blocks 
- CClfT1llete diagnostic lacilitlfS 
- unscratch scratched hies 
- check and Wlrect scrambled files 
- recover Improperly closed files 
- extensIVe trealmenl 01 rela tIVe flies 
- optlOl'lal OUlputtO IEEE488 prmler 
- COfTl)IehenslVe user maflJaJ (an excellem tutOlial 0fI disk 

operatIOn and theory). 

Furnished en aJpy'protected disk With maruaL 
~:~~~~~.~~.~~~~.~:.~.IE.~.~!!~~ ______ .. ___ ..... 
PROGRAM YOUR OWN EPROMS $75 
Brandlllg IIOfI EPROM Progfilnmer lor PETICBM software lor 
all ROM versions. Includes all hald'Nare and sottware 10 pro-

9!.~T..~.~ .. ~!'!.~~_~.~~.~?.~~~.9.~~ ........... _ ......... . 
PORTMAKER DUAL RS232 SERIAL PORT $63 
Two IXlfls wilh lull bipolar RS232 ooHering. Baud rates from 
300 to 4800. For PET/CBM. AIM, SVM. ...................... - ................................... _ ...... -.. . 
Commodore 64 
Hn llr·KIU.r · C ••• 111 64 15 
• authentic naval warlale game (complete with sonar) 
Submarll'le Warfare (Clock'Nork Computers) 29 
WOld Pro 3+164 75 
Vanilla PILOT wilh Turtle Graphics 27 
• also inchJdes sound, Toolkit JOYSlick support 
Commodore 64 Programmer Reference Guide 15 
C64 to Parallel Printer Inlerlace 79 
CCI Submarme Warfare 24 
Laser Cormland 15 
VICTORY S.ftnl1lu C .... 11 64 I. stlCt 
FORTH for C64 50 
Adventure Pack 1 (Viclory Software) 12 
Adventure Pack 11 (VICIOI)I Software) 12 
Grave Robbers (ViclOl)l Software) 12 

252 Bethlehem Pike ABC I 
Colmar. PA 18915 215-822-7127 ompu ers 

FORTH for PET 
BY LC. Cargile and Michael Riley $50 
Features include: 

full FIG FORTH model. 
all FORTH 79 STANDARD exlenslOflS. 
structured 6502 Assembler with nestEll decision 

making macros. 
fuM screen ediling (same as wheo progfamming in 

BASIC). 
auto repeal key. 
sample programs. 
slandard size screel15 (16 lines by 64 characters). 
150 screens per diskette on 4040. 480 screens on 

8050. 
ability to read and write BASIC sequenllalliles. 
Introo..ctay manual. 
reference martial. 

Runs 0fI any 16K or 32K PET/CBM (including 8032) with 
ROM 3 Of 4, and CBM disk drive. Please speoty coo!q.atOn 
when ordering. 

M.ucompUor lor FORTH 130 
Simple metacompiter for creating compacted object code 

which can be exeo.rled Independently (Without the FORTH 
:y~~~.T): ... _ .. _ ........... _ ... _ .. _ .. _ .............. _ ..... ___ _ 

PageMate 
60 COMMAND 

WORD 
PROCESSOR 

by Michael Riley 

Paper-Mate is a full·featured word processor lor Com· 
modore computers. Page-Mate incorporates 60 commands to 
give you full screen editing with graphics lor all 16K or 32K 
machines (including 8032), all prinlers, and disk or tape drives. 
Many additiooal features are available (including moSI capa· 
bilities of Word Pro 3). 

For writing text, Page-Mate has a definable keyboard lor 
operatOf flex ibility. Shift lock on leiters only, Of use keyboard 
Shift lock. All keys repeal. 

Page-Mate text editing includes floating ctJrSOl, scroll up or 
down page lorward or baCk, and repeal ing insert and delele 
keys. Text block handling Includes transfer, delete, append, 
save, load, and insert 

All formatting commands are imbedded In texl for romplete 
cootrol Corm'mds I'CUde marglll COfIIroI and release. rourm 
ad~1. 91ab settingS, variable line spaCing. ,",SIlty text center 
lextand auto print fam letter (variable block). Filescan be lin
ked so that one ccrnmand prllllS an entire maruSCllp'- Aulo 
page, page headers, page rtlmbers, pause at end of page, and 
hyphenatlOll pauses are included 

Unlike mosl word processors, CBM grCIDllIcs as well as texl 
can be used. Page-Male can send any ASCII code ~er any 
secondary address to any prinler. 

Page-Mate funcllOO5 with all COImlOdoremachines with at 
leas116K. with any prmter, and either cassene or disk. 

Toorder Page-Male, pleasespetlty machile and ROM type. 

~~~~_~~l~~~k .. ~.~~~I..f~ .. ~~!:£~.~:. Y.I.~;E~ ...... !~.~ 
SM-KIT lor PET/CBM 140 
Enhanced ROM based utilities fOf BASIC 4. Includes ooth pro-

~~~~!~.~.~!~~ .. ~~.~.~!~~ .. ~!!~!~~ .. ~~~~:-.. ----..... ---
CBM Software 
BISIC INTERPRETER lor CBM B096 1200 
PED)SK I) Systlms from Clrs Mlcf1llt~ I'IIlllble. 
FILEX IBM 3741 /2 DIU Excill'I' Sl n" rt m illbl • 
JINSAM D,b Bile MII'llmlit Systlm for CBM. 
COPY-WRITER WI~ Pnccm, I" PET/C BM 1159 
CASH MANAGEMENT SYSTEM 145 
Petspeed BASIC Compiler 225 
Integer BASIC COIQ)iler 110 
CMAR Record Handler 110 
UCSD Pascal (Without board) 135 
Wadcral1 80 or 8096 265 
BPI Accounting MoIiJles 280 
Professional Tax Prep System 575 
ASERT Data Base 375 
Dow Jones Ptrtfoho Management 110 
Assembler Development 80 

WRITE FOR CATALOG 



Alspa Computer, Inc.

The price-performance leader Includes Z80A, 1 or 2 till 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 7.45
6502A/6512A 840

6520 PIA 5.15

6522VIA 6.45

6532 7.90

2114-L200

27!6EPROM

2532EPROM

6116 2KX8 CMOS RAM

4116 RAM

&ro Insertion Force 24 pin

10/6.95 50/6.55

10/795 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 5/745

Socket (Scanbg)

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

8 for 14

200

Hewlett Packard
Write or call for prices.

Anchor Automation Signalman Modems
FREE SOURCE MEMBERSHIP WITH SIGNALMAN

All Signalman Modems are Direct Connect, and include cables

to connect lo your computer and 1o the telephone. Signalman

Modems provide tbe best price-performance values, and start

at less than S100 Dealer ind OEM inquiries invited

Mark I RS232

Mark II for Alan 850

Mark IV for CBM/PET with software

Mark V for Osborne (software available)

Mark VI for IBM Personal Computer

Mark VII Auto Dial/Auto Answer

Mark VIII Beil 212 Auto Dial/Answer

DC HAYES Smarimodem

DC Hayes Smartmodem 1200

229

545

We carry Apple 11+ from

Bell & Howell

16K RAM Card ^=*"^ lor Apple

Solid Oak 2 Level Stand for Apple

Apple LOGO

Video Recorder Interface

Super Serial Card

Thunderclock Plus

Z80 Softcard and CP/M (Microsoft)

Parallel Printer Interface/Cable

Grappler Interface

TG Producti Joystick for Apple

TG Paddles

DC Hayes Micromodem II

Videx 80 Column Card

HiydtD Sottwire for Apple 20% OFF

Apple PASCAL Language

Apple FORTRAN

We stock EDUWARE Software

GENIS I Courseware Development System

Unicorn Grade Reporting or School Inventory

Execut/ve Briefing System with fonts

Apple Dumpling (Microtek) Printer Interlace

Apple Dumpling with 16K Suffer

PIE Writer Word Processor

65

29
150

545

149

119

235

80

139

48

32

299

239

195

160

90

250

225

115

160

120

Qcommodore

See us for Personal, Business,

and Educational requirements.

Educational Discounts available.

PETSCAN $245 base price
Allows you to conned up !o 35 CBM/PET Computers to

shared disk drives and printers Completely transparent lo the

user. Perfect for schools or multiple word processing con

figurations. Base configuration supports 2 computers. Addi

tional computer hookups SI00 each.

Commodore COMMUNICATES!

COMPACK $115
Intelligent Terminal Package includes
ACIA hardware based interface: DB25 Cable and STCP Soft

ware with remote telemetry, transfer to/lrom disk printer out

put. XON-XOFF control, user program control, and 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 Products

Backup VI 0 90

VIC RAM Cards in stock

VIC SupefExpander 53

VIC16KRAM 95

Thorn EMI Software

HES Software

VIC Omega Race 32

Spiders of Mars (LJMI) 39

Programmers Aid 45

VICTORY Software

Street Sweepers

Night Rider

Treasures of Bat Cave

Games Pack I

Victory Casino

Adventure Pack II

VIC Sargon II Chess

VIC GORF

Meteor Run (UMI)

VIC Radar Ratrace

Amok (UMI)

Snakman

Rubik's Cube

Programmers Reference

Renaissance (UMI)

VIC Adventure Series

lor VIC and CM

Maze in 3-D

Cosmic Debris

Grave Robbers Advent.

Games Pack II

Adventure Pack I

Trek

Commodore 64 Programmers Reference Guide 17

Computers First Book of PET/CBM 11

POWER ROM Utilities for PET/CBM 78

WordPro 3+ - 32K C8M. disk, printer 195

WordPro 3+/64 7D

WordPro 4+ - 8032. disk, printer 300

SPELLMASTER spelling checker for WordPro 170

VISICALC for PET. ATARI, or Apple 190

PETBAX PET to Epson Graphics Software 40

SM-KIT enhanced PET/CBM ROM Utilities 40

Programmers Toolkit ■ PET ROM Utilities 35

PET Spacemaker II ROM Switch 36

2 Meter PET to IEEE or IEEE to IEEE Cable 40

Dust Cover for PET. CBM. 4040. or 8050 8

VIC or C64 Parallel Printer Interface 79

CmC IEEE-RS232 Printer Interlace - PET 120

SADI Intelligent IEEE-RS232 or parallel 235

ZRAM - CBM 64K RAM. Z80. CP/M 550

Programming the PET/CBM (Computer) — R. West 20

Compute! First Book of VIC 11

Whole PET Catalog [Midnight Gazette) 8

Color Chart Video Board for PET 125

PET Fun and Games (Cursor) 11

REVERSAL (Spracklen) Apple or Alari 25

SARGON II — Apple or TRS-80 26

Apple II User's Guide (Osborne) 12

Introduction to Pascal (Sybex) 13

Pascal Handbook (Sybex) 16

Musical Applications of Micros (Chamberlin) 20

Starling FORTH 14

Discover FORTH 12

User Guide to the-Unix System 13

6502 Assembly Language Subroutines 11

PET Fun and Games 9

KAMIKAZE (Hayden Software-Apple) 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 50/2.90 100/2.85

10/2.40 50/2.20 100/2.15

10/295 50/2.70 100/2.65

We stock VERBATIM DISKS
Write for Dealer and DEM prices.

BASF 5" or 8" 10/2.00 20/1.95 100/1.85

NEW BASF Quahmetric Disks also in stock.

Wabash 5"ss/sd ■ 10/1.80 50/1.75 100/1.70

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 for S5 Hub Rings 50 for S6

Disk Library Cases 8"—3.00 5"—2.25

Head Cleaning Kits 11

CASSETTES—AGFA
High output, low noise. 5

C-10

C-30

PE-611 PREMIUM
screw housings

10/61

10/85

50/ 58

50/ 82

100/.50

100/70

SPECIALS
109Zenith ZVM-121 Green Phosphor Monitor

VOICE BOX Speech Synthesizer (Apple or Alan)

Many printers available (Star, Brother. OKI. etc.)

We Stock AMDEK Monitors

Watanabe intelligent Plotter 990 6-pen 1290

ISOBAR 4 Outlet Surge Supressor/Noiu niter 49

We stock Electrohome Monitors

dBASE II 390

Panasonic TR-120M1P 12" Monitor (20 MHz)

Panasonic CT-160 Dual Mode Color Monitor

Franklin Computers - special system price

Hewlett Packard Calculators available

149

285

US! Video Monitors—Green or AMBER 2D MHz hi-res.

Dealer and OEM inquiries invited

ALL BOOK and SOFTWARE PRICES DISCOUNTED

A P Products 15% OFF

Synertek SYM-1 Microcomputer SALE 189
KTM-2/80 Synertek Video and Keyboard 349

Y£MiTH data
systems

Z29 Terminal [VT100, VT-52. ADM3A,

Hazl500 compatible) 660

ZT-1 Intelligent Communications Terminal 479

Zl QO 16-bit/B-bit System CALL
We stock entire Zenith line.

ATARr
SPECIALS

800 Computer

400—16K

810 Disk Drive

Thorn EMI Software

850 Interface

Inside Atari DOS

Joysticks or Paddles

Microtek RAM Cards

EduFun SDftwire

Pilot

Super Breakout

APX Software

499

199

440

170

18

19

65

29

Call

Microsoft BASIC

MISSILE COMMAND

ASTEROIDS

STAR RAIDERS

Space Invaders

Atari Graph. iCompute!)

Caverns of Mars

PAC-MAN

CENTIPEDE

First Book of Atari

Anchor Modem—Atari

Other Atari products

72

29

29

34
29

11

33

36

36
11

85
Call

252 Bethlehem Pike

Colmar, PA 18915 2158227727 A B Computers
WRITE FOR CATALOG

Add $1 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 slightly higher. Prices subject to change.

1& AlsplI Computer, Inc.] 
The pflce-pert()'maoce leader. Includes Z80A. 1 or 2 full 8" 
driVes (double density. double sided). 3 serial and 1 parallel 
port and winchester port PrICeS stan at less than S2000. 

~~-~~-~~~.Q.~~.!~~~~~.~!~-:.--...... ----.-.---------
SPECIALS on INTREGATEO CIRCUITS 

6502 1.45 .0/ 695 50/ 655 .00/ 6 .• 5 
6502AI6S 12A 8.40 10/ 7.95 5017.35 100/ 6.90 
652QPlA 5.15 10/ 4.90 50/ 4.45100/ 4.15 
6522 VIA 6.45 10/6.10 50/ 5.75 100/ 5.45 
6532 7.90 10/ 7.40 50/ 7.00 100/ 6.60 
2114-l200 2,45 25/2.30 100/2.15 
2716 EPROM 4.90 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 6RAM 8 lor 14 
?~~9.!~~~j_~~.f.Q!~~.?~'p!~.~~.~~.1.1§~.~~~! ............ _?~9_Q 

~,~",~'~;~c!,ackard (hR) •..•••••••••••••••• P.' ••••••••••••••••...•..•...•••............ _ .. _ ... 

Anchor AulDmation Signalman Modems 
fREE SOURCE MEMBERSHIP WITH SIGNALMAN 

All Signalman Modems are Ollecl Connect, and locludecables 
to connecllo your computer and to the telephone. Signa'man 
Modems Pfovide the beSt PfJCe-pef'1ormancevalues, and start 
at less than S100. Ouler ud OEM irq_inn in ited 

Mark I RS232 
Mark II tQf Atari 850 
Mark IV lor CBMIPET Wllh software 
Mark V foe Ostx>rnc (software available) 
Mark VI for IBM Personal Computer 
Mark VII AulD Oial/Auto Answer 
Mark VIII Bell 212 Auto DiallAnswer 

OC HIlES Sm.rtmod.m 229 
p~ .. H.ay.e.s.s."."'~.""'!le."' .. I.?O.O_ ............. __ ....... 5~.5 

We carry Apple 11+ from 
Bell & Howell 

16K RAM Cln! lor Apple 65 
Solid Olk 2 L",I Siand lor Apple 29 
Apple lOGO 150 
Video Recorder Imerlace 545 
Super Serial Card 149 
fuJflderclock Plus 119 
l80 Sol1card and CPIM (Microsoft) 235 
Parallel Primer Interface/Cable 80 
Grappler Interlace 139 
TS Pnducll Jlyallck lor Apple 48 
TG Paddles 32 
DC Hayes Micromodem II 299 
Videx 80 Column Card 239 
Hl,dtl Software lit App le 20% OFF 
Apple PASCAL language 195 
Apple FORTRAN 160 
We stock EDUWARE Software 
GENIS I COUl$eWare Development System 90 
Unicorn Grade Reporting or SchooIlnvemory 250 
ExecutIVe Briclilg System with fonts 225 

Apple Dumpli ng IMicrote~ Prtnler Interlace 115 
Apple Dumpling with 16K Bulter 160 
PIE Wrtler Won! PIO"'''' 120 

[tcornrnodore 
See US for Personal, Business, 
and Educational requirements. 

Educational Discounts available. 

PETSCAN $245 base price 
Allows you to cooncet up to 35 CBM/PET ComputefS to 
shared dISk drIVes and "'Imers. Completely transparent to the 
use/. Perfect toe schools or multiple word processing corr 
liguratlons. Base configuration supports 2 computers. Addi-
~~_~I_E~P.~!~!.~.~~P.~_~.!~~_~.~~_~ ~ __ • _____________________ _ 

Commodore COMMUN ICATES' 

COMPACK $115 
Intelligent Terminal Package inc'"des: 
ACIA hardware based Iflterlace: DB25 Cable and STCP Solt
ware with remote telemetry, transler to/from diSk, primer 001-
put XON'XOFF cootrol. user program control, and status 
IlIle. -------_ .. _ .......... _ ... _ ... _ ... _._._------._-----------_ ... _--_._.-

VE-2IEEE to Parallel Interface 110 
InchJdes case, power supply, full 8-bit transmjsslon, and 
SWItch selectable character cooversion to ASCII. 

VIC 20 Prudlcll VIC Sargon II Chess 32 
Backup VI 0 20 V'C GORF 32 
VIC RAM Cards III stock Meteor Run (UMI) 39 
VIC Super Expander 53 VIC Radar Ratrace 24 
VIC 16K RAM 95 'mol< IUM., 20 
Tholl EMI Saftwlrl Snakman .5 
HES Soltwm Rublk's Cube .3 
VtC Omega Race 32 ~Of}'arrrn«s Aefererce .5 
SpcIers a M<r.> (UMI) 39 Renaissance WMI) 39 
Programmers Aid 45 VIC Adventure Senes 

VICTORY S,ltwm lor VIC Ind C64 
Street Sweepers .2 Maze in 3·0 .2 
Night Rider 11 Cosmic ~ebris ' 2 
Treasures 01 Bat Cave .2 Grave Rotbers Advent 11 
Games Pack I '2 Games Pack II .2 
Vict!))' CaSillO 8 Adventure Pack I '2 
Adventure Pack II .2 Trek 11 ---_._---_ .......... __ ...... __ . __ ._--_._._-------------------._._-----
Commodore 64 Programmers Reference GUide 17 
Compute!'s First Book of PET/CBM 11 
POWER ROM Utilities lor PET/CBM 78 
WOfdPro 3+ • 32K CBM, diSk. prlllter 195 
W."Pr1 3+/6~ 10 
WOfdPro 4+ • 8032, diSk. PflOter 300 
SPElLMASTER .p.lIl,g checker I" W." P~ 110 
VISICALC If)( PET. ATARI. or Apple 190 
PETRAX PET I, EpSll Gnp klts S,ltwm 40 
SM -KIT "hm.d PET/CBM ROM Ulililies 40 
Programmers Toolkit· PET ROM Utilities 35 
PET Spacemaker II ROM SWitch 36 
2 Meter PET to IEEE or IEEE 10 IEEE Cable 40 
Dust Cover for PET, CBM, 4040, or 8050 8 
VIC or CM Parallel Punter Interlace 79 
CmC IEEE·RS232 Printer tnterlace - PET 120 
SADI Intelligent IEEE·RS232 or parallel 235 
ZRAM · CBM 64K RAM, l80. CP/M 550 
P"gnm.lng Ih. PET/CBM IC,mpul.ll - R. Wesl 20 
Compute! First Book 01 VIC II 
Wh,l. PET Clul,g IMldnlghl Gu.II.1 8 
Color Chart Video Board !Of PET 125 
~~_~_~~~.~_~ .. ~~.T.~ __ (~~!~!. ___ .... _ .. __ ... ____ . __________ ~_~ 
REVERSAL (Spracklen) Apple or Atari 25 
SARGON II - Apple cr TRS-80 26 
Apple II Users Guide (Ostxlrne) '2 
ImrOliJctlOll to Pascal (Sybex) '3 
Pascal HandOOok (Sybex) '6 
MUSical ApphcatlOllS 01 MICros (Chamberlin) 20 
Startlllg FORTH 14 
Disrover FORTH .2 
User Guide to the Umx System '3 
6502 Assembly language StbOOtlf'les 11 
PET Fun and Games 9 
KAMIKAZE (Hayden Software-Apple) 28 

DISK 
SPECIALS 
Scctch (3M) 5" sS/cId 
ScolCh I3MI 5" dsldd 
Scotch (3M) 8" ss/s<! 
Scolch (3M) 8" ss/dd 

10/ 2.25 50/ 2.10 100/ 2.05 
.0/ 3.'5 50/ 2.90 '00/ 2.85 
10/ 2.4050/ 2.20 100/ 2.15 
1012.95 50/ 2.70 100/ 2.65 

We stock VERBATIM DISKS 
Wrtte tor Diller and OEM price~ 

BASF 5" or 8" 10/2.00 20/ 1.95 100/1 .85 
NEW BASF Qualimetr lC Disks also In Stock. 
Wabash 5"sS/sd · 10/1.80 50/ 1.75 100/1.70 
Wabash 5" ss/dd 101 2.00 50/1.95 1001 1.90 
Wabash 8:' ss/sd 10/2.00 50/ 1.95 100/1.90 

We stock MAXELL DISKS 
Wrtle lor d"ler and OEM price~ 

Oisk Storage Pages 10 loe S5 Hub Rirgs 50 for S6 
Disk Ubrary Cases 8"-3.00 5"-2.25 
~~~.~~~i.~_~~~~ ___ l. ~ __ ............. __ ._._._ .. __ ._._ ...... _. 

CASSETTES-AGFA PE·611 PREMIUM 
High OIJlpul, IO'N mise. 5 screw hOUSingS. 
Col O 10/ 61 50/ .58 100/ .50 
C·30 ' 0/ .85 50/ .82 '00/ .10 _._-------_ ... _ .. _--_._----_.--_._ .. _ ..... _-------

SPECIALS 
ZenIth NM-121 Green PhosphOr MOOIOf 109 
VOICE BOX Speech SyntheSIZCf (Apple cr Atarij 
Many PrlntCfS avaIlable (Star, Brother, OKI, etc.) 
W. Slack AMOEK MoaHm 
Watanabe Intelligent Plotter 990 6-pen 1290 
ISOBAR 4 Oillet SUi'll Sllpruurl Hllu AHu 49 
We stock Electrohome Monitors 
dBASE II 390 --_._-----_._--_ ...... _ .. _ .... _._--_ ._ -----------_ ..... ---_ .... _-----
Panasonic TR- 120MI P 12" Monitor (20 MHz) 149 
Panasonic CT-160 Dual Mode Color Monitor 285 
Franklin ComputCfs • special system price 
~~!~_t!.~~~.~~!~E~~~~!~_t~r_~_~y_~~~~!~ ••••• __ . ______ • __________ • 

USI Video Monllorl- Gmn or AMBER 20 MHz II-ru 
__ .. _ .. ___ ..... ~!~!!~~_~~ __ ~~~J~_~ ~~~~.I .. ~~!!!!~ _____ . _________ . 
ALL BOOK and SOfTWARE PRICES DISCOUNTED --_._---_. __ .. _-------.---------_ .. _ ... __ .. _----_._---.-._---_ ...... -
A P Products 15% Off - -_._-----_. __ ._----------------_ .... _. __ ._--_. __ .-------_. 
Synertek SYM·l Microcomputer SALE 189 
~.!'~:~!!~.~}'!l~~~~~~_.~~_~~ ___ .. _ .. _._ .. ___ ~~ 

'''ITN ldata 
~ systenns 

Z29 TerminallVT100. Vi-52. ADM3A, 
HalI500 compatible) 680 

ZT-l tntelligent Communications Terminal 479 
Z100 16·biU8-bit System CALL 
We stock entile Zenith line. ._------_._._ ........ _._-_._._._-----_._ ..... -_. __ .. -_._._------

800 Computer 499 
400-16K . 99 
8 I 0 Disk Drive 440 
non EMI Srftwirl 
850 Interlace .10 
IrLSIde Atan DOS .8 _a Paddles 

.9 
Microtek RAM Cards 
U aFu SlftwifI 
Pilot 65 
Super Breakout 29 
APX Software Call 

."'-
ATARr 
SPECIALS 

Mictasol1 BASIC 12 
MISSIU COMMANO 29 
ASTEROIDS 29 
STAR HlIDERS 34 
Space Invaders 29 
Abn Gn"' ICorrjlJ'~1 II 
Caverns 01 Mars 33 
PAC-MAN 36 
CENTIPEDE 36 
First Book of Ata,. 11 
AodlorM __ AIJII 85 
Dlllet Atari Pfoducts Call 

. WRtTE FOR CATALOG 
252 Bethlehem Pike ABC t Add $125 per order for shl~rng We pay balance 01 UPS surlace 
Colmar. PA 18915 215·822·7727 ompu ers ch .. geson~lprepa'dorders PnceshSledareoncashdrscoun. 

baSIS Regular pnces slightly higher Pnces subletl to change 



THE WORLD INSIDE THE COMPUTER

Software For Toddlers
Fred Dignazia Associate Editor

I first started working

with children and

computers back in the

early 1970s. I was a

programmer for a

large computer time

sharing company,

and I took a briefcase

computer terminal

with me to elementary

school classrooms around the District of Colum

bia. We dialed up the main computer on the tele

phone and plugged it into the terminal.

I wrote all the programs that I demonstrated

to the kids. That's because there wasn't anything

else out there.

Sure, there was CAI (Computer-Assisted

Instruction) courseware available. But that was

mostly for older kids, and it was very expensive. I

operated my little computer-literacy project on a

shoestring. CAI materials were over my students'

heads and beyond the reach of my wallet.

Then came the flood of personal computers.

But still no inexpensive software for children in

preschool through early elementary school. Par

ents and teachers who wanted software had to

write it themselves. Or they could find an occa

sional listing in a computer magazine.

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

(Duthm/Lodestar), and R2-D2's Question and Answer

Book About Computers (Random House).

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!.
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Now, suddenly all this is changing. People

have finally realized that even the smallest kids

can use computers to have fun and to learn.

And computers are appearing in people's

homes by the millions. By the millions.

Thousands upon thousands of the families

who now have computers also have little kids.

These kids represent an enormous market for

software. Software companies and traditional

publishing companies are leaping into this market

by the dozens. All of a sudden we are being

deluged by programs for little kids.

Software Reviews

In future columns, I will continue to write about

the computer friend and about "programming

languages" for little kids (see my column last

month.) But I will also devote part of each column

to reviewing the best of the new software for little

kids.

If you don't find a major piece of software

reviewed in my column, look for it in other COM

PUTE! columns (such as in Glenn Kleiman's or

David Thornburg's column or in the Reviews

section of each issue.) Or write me directly (Fred

D'lgnazio, 2117 Carter Road, SW, Roanoke, VA

24015). I'll get the software and respond to you

personally. If it merits review, I'll also include it

in a forthcoming column.

E.T. On Your Computer

Everybody is going computer. Everything that

now appears in a book, in the comics, in the

movies, or on TV will soon be loaded into a com

puter. Within the next few years, we will see all

our kids' heroes and superheroes, myths, fairy

tales, and favorite characters appear electronically

on personal computers. Big Bird, Strawberry

Shortcake, and Papa Smurf will all be com

puterized. So will Batman, Wonder Woman, and
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NEW MULTI-USER SOFTWARE LETS THE WHOLE FAMILY

SHARE IN THE JOY OF LEARNING.
Is the personal computer doing all it can to help

our children learn?

To some degree, no, although it's not fair to blame
it entirely on the computer. After all, computers are

only as good as their software.

How can we improve this situation?

A solution already exists. But first, some back

ground.

Where personal computers fail.

For years, studies have shown that children learn
more efficiently in group situations. Peer groups, for
example, motivate slower learners to persevere.

Groups of older and younger children encourage

divergent thinking. Even the simple "group" of a

parent and child promotes faster acceptance of
new ideas by combining education with trust

and confidence.

But personal computers and their programs are
designed to be personal. One computer, one child.
It's hard for anyone else to be part of the learning
experience, even you.

At least not until today.

A simple solution.

When two educational researchers, Dr. Matilda But
ler and Or. William Paisley, observed this problem
they proposed an interesting, yet simple, solution,
instead of writing programs that shut out brothers,

sisters, friends, and parents, why not give everyone
the opportunity to share learning simultaneously. This
one idea sparked an entire line of unique educational
programs and gave birth to a new company Edupro.

Software that shares.

With Edupro's Microgroup1" computer programs,
up to eight players work at solving math, language,
social studies, or science problems which are pre
sented as contests, races, and puzzles. The players
work together, either competitively or cooperatively
as they race against time, each other, or both.

The Math-Race program, for example, converts
your computer into an electronic race track where
children compete to answer math problems and

advance toward the finish line. Picture-Play encour
ages everyone to create pictures together, teaching
both spatial relationships and the value of coopera
tion. And Team-Work combines both cooperation and

Atari" and 400/800™ are trademarks of ATARI Inc

competition by pitting two teams (of up to four play

ers) against each other in a race to solve word and
number puzzles.

For the first time, your personal computer can

bring all the benefits of group learning into your
home. With a little assist from Edupro.

Designed for the simplest computers.

These unique programs run on the Atari 400 or
800, two of the world's most popular home com

puters. Remember, these aren't game cartridges,

they're full computer programs, designed by educa

tors. All are available on floppy disk or cassette, and
each one requires the minimum amount of computer

memory (16K for cassette, 24K for disk). That means

the simplest Atari computer can let your children
share the learning experience with up to seven addi

tional friends. Joysticks required for Word-Draw,

Math-Hunt, and Picture-Play, paddles required for

Word-Race, Math-Race, and Team-Work.

Trust your own experience.

At the fall 1982 Computer-Using Educators Confer

ence hundreds of educators witnessed hands-on

demonstrations of our programs. Many of them said
that this was a most effective way to judge their
potential. But we want to offer you an even better

opportunity. One those educators missed.

We want you and your children to experience this
new way to learn. So choose one or more programs

on either disk or cassette. Try them yourself. Watch
your children get more excited about learning. Enjoy
the thrill of sharing the experience with them. We
know of no other software that can turn a personal

computer into a tool for sharing the joy of learning.
Fill ou! the order form and see the results for

yourself.

n want to share the joy ot learning with my children. Please send

me the programs I've indicated below. I understand that each

program is available on either disk or cassette (my choice) and

comes with a complete set of instructions and catalog listing over
50 programs. Plus a coupon good lor a 10% discount on my next

order.
# of * of

Quantity Program Description Disk Cassette

STORYBOOK FRIENDS: Ages 5-9
WORD-DRAW.

Storybook People and Places

MATH-HUNT: Number Relationships

AMERICAN THEMES. Ages 8-13

TEAM-WORK: Social Studies

MATH-HUNT: American Years:

Multiplication and Division

THE WORLD AROUND US; Ages 12-Adutt
WORD-DRAW. Science

MATH-RACE; Powers and Roots

JUST FOR FUN; All Ages

_ PICTURE-PLAY

Total Amount S

programs on disk ft S24.95 each

. programs on cassette ® S19.95 each

Picture-Play, disk & $19.95

Picture-Play cassette & S14 95

CA residents add sales tax

Postage and handling

Total

$2 50

My check or money order is enclosed lor $_

Please bill. MasterCard Visa

(card no )

Name

Address

City

Sign a lure

Slain 7ip

[exp. dale)

Allow 3 weeks for deliver/ Satislaction guaranteed

Send to: Edupro. Depl. C01, PO Box 51346, Palo Alto. CA 94303.

Write to above address to- brochure/ catalog listing
or phone inrjuines: (415) ^94-2790
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If

memory locations isn't

enough, the Memory

Map Tutorial lets you

watch them work. It is the

perfect companion to the

Master Memory Map. We dis

cuss in detail over 30 of the most

important memory locations and

their functions...l6K tape or disk

THE MOSTVALUABLE REFERENCE BOOKYOU CAN BUY

ALL NEW - GREATLY EXPANDED!

The Master Memory Map™ is a guide for beginners and

experts to the hidden treasures of your computer. We

will show you hundreds of memory locations that you

can change using PEEK and POKE statements. By

attering the contents of these locations you can really get

creative with your computer. Fascinating things you

never dreamed you could do are now possible. We

explain the locations controlling Player Missile

Graphics, Sound Effects, the GTIA chip, Display

Lists and more. There are also hints on speeding

up BASIC programs and using memory more

efficiently, just to name a few. The ATARI

version of the MMM will also include pages of

information on the I200XL Put some magic

into your programs with our Master Memory

Map...

For ATARI - $12.95

For Commodore 64 - $14.95

For VIC-20 - $9.95

"The book just oozes good information

and is truly one of the great values for

the Atari."

Gordon Banks, Huntsville Users Group

required. $29.95 for ATARI computers.

EDUCATIONAL

SOFTWARE, inc

i

i

M

DIGGING AROUND FOR SOME NEW GAMES?

Other guys will sell you Beierk™, Space Invaders'",

and Tutti Fruui" for a total price of almost a

HUNDRFD BUCKS! Our new User Exchange offers

this three pack of similar arcade games for only

$24.95. Induded are Aliens and Survive for l6Kupe

or 32K disk users and Robot Attack requiring 32K.

SLA

DIGGERBONK (e 1982, Steve Robinson} An

arcade-style game with a continuously scrolling

maze that never repeats itself. Guide your digger

upward before it gets carried off the bottom of *^*M
the screen while battling Orange Whirlers, if

Pulsing Greenies, Twinklers, Bombs. Purple F
Gurples, the ever-nasty Aqua Chasers, and a f
menacing fog! For all ages. $29.95

•*

Have you everwondered what kind of pets they used to

keep way back when? This game takes you back to

Morocco in the 9th century to try and win a pet snake

from Sheba, a very wily snake charmer. All you have to

do is guide your new friend through 7 levels of feeding.

This game is written in BASIC and machine language so

it can be listed-and you can see how an arcade game is

developed! Requires I6K tape or 32K disk. 524.95

EDUCATIONAL

SOFTWARE, inc
PROGRAM
EXCHANGE

AVAILABLE FROM MOST DEALERS

WRITE FOR A FREE CATALOG

456S Cherryvavle Ave., Soquel CA 45073

CALL FOR ORDERING INFORMATION

MC/VISA/COD: (800) 492-9520 OR (408) 476-4901
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LOOK OUT!
HERE COMES PROTO WITH MORE

ADVENTURES IN LEARNING

Adventures of Proto: Prototype comes alive in his

own delightful adventure games. Your child will

have hours of fun teaching Proto to color, play

songs and catch Mars Mallows. The games even

save the songs or pictures that your little one and

Proto create.

I6K Tape or 24K Disk. $24.95 O

MUSIC
MAJOR

KIDS #1: Kids ages 4 to 10 can

find lost treasures on a small

island, do a math quiz, or talk to

their Atari.

I6K Tape or 24K Disk $14.95

MARATHON

Music Major An extensive program designed to

teach the fundamentals of music in a serious yet

lighthearted manner. It gives you comprehensive

lessons on such topics as note counting, key

signatures, note recognitioa measure practice and

a sample Beethoven quiz. Parents and teachers can

add to or modify the quizzes.

32K Tape or Disk required..$39.95

PBQ6BJH5*:2

Kids #2: A collection of 3 games

designed to help your child's

spelling skills. Includes a spelling

bee, the Scrambler and Touch.

For Kids 4 to 10.

I6K Tape or 24K Disk $14.95

Maths for Fun: Use inventive

math games to make learning

those ho-hum excercises fun.

I6K Tape or 24K Disk $14.95

Marathon: Build mathematical skills using a challen

ging race against the computer or an opponent.

Race through different levels of difficulty but watch

out-..one wrong move and your opponent can take

the lead.

16K Tape or 24 K Disk and joystick required.$!9.95

MATHS

■FOR FUN

AVAILABLE FROM MOST DEALERS
WRfTE FOR A FREE CATALOG

4565 Cherryvale Ave., Soquel, CA 95073

CALL FOR ORDERING INFORMATION

MC/VISA/COD: (800) 692-9520 OR (408) 476-4901

PROGRAM
EXCHANGE

EDUCATIONAL SOFTWARE in:

NEW from EDUCATIONAL SOFTWARE:

Proto'* Favorite Games - Proto just loves kids and in his new

adventures they can help him try his skills at bowling, 15 (a number

puzzle), connect-the-dots and square-4. For I6K tape or 32K disk

$29.95

Proto's Fun Day - Proto will have an entertaining day with kids

(ages 4 to 10) helping him match shapes, assemble new robots in

Professor Von Chip's lab, and grow a blooming garden in two

different ways. I6K Tape or 32K Disk $29.95
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KJDS #1 : Kids ages -4 to 10 
find lost treasures on a 
island, do a math quiz. or talk 
their ALan. 
16K Tape or 2~K o;sk $1~ .95 

LOOK OUT! 
HERE COMES PROTO WITH MORE 

ADVENTURES IN LEARNING 

Advenwres of Proto: Prototype comes alive in his 
own delightful adventure games. Your child will 
have hours of fun teaching Proto to color, play 
songs and catch Mars Mallows. The games even 
save the songs or piCtures that your little one and 
Proto create. <-::--"'IIIIIii~::::::(='71 
16K Tape or 2-4K Disk. $2-4.95 

i Major. M extensive program designed to 

fundamentals of music in a serious yet 
I;""h.~",.d manner. It gives you comprehensive 
lessons on such topics as note counting. key 
signatures. note recognition. measure practice and 
a sample ~thoven quiz. Parents and teachers can 
add to or modify the quizzes. 
32K Tape or Disk required .. $39.95 

Kids #2: Acollea:ion of) games 
IL..-'l.i;..ll designed to help your child's 

spelling skills. Includes a spelling 
bee. the Scrambler and Touch. 
For Kids -4 to 10. 
16K Tape or 2~K o;sk $14.95 

Maths for Fun: Use inventive 

'''i!!~l~~~g~~§~~~~~~::~~m~ath games to make leaming 
those he-hum excerdses fun . 

Tape or 14K o;sk $1~ .95 

IM'~"'~.: Build mathematical skills using a challen· 

MATHS 
.FOR roN 
• -'-

~~~)1~;;:;' I~~' race against the computer or an opponent. 
through different levels of difficulty but watch 

I",,< .. on. wrong move and your opponent can take 
lead. 
Tape or 2-4K Disk and joystick required..$19.95 

, It 
AVAILABLE FROM MOST DEALERS PROGRAM 

WRITE FOR A FREE CATALOG 
04565 Cherryvale Ave." Soque~ CA 95073 
CALL FOR ORDERING INFORMATION 

MC!VISA/COD: (BOO) 692-9520 OR (<408) 47~901 

EXCHANGE 
EDUCATIONAL SOFTWARE Int . 

NEW from EDUCATIONAL SOFTWARE: 
Proto's Favorite Games· Proto just loves · kids and in his new 
adventures they can help him try his skills at bowling. 15 (a number 
puzzle). connecHhe-dots and square-4. For 16K tape or 32K disk 
$29.95 

Proto's Fun Day - Proto will have an entertaining day with kids 
(ages -4 to 10) helping him match shapes, assemble new robots in 
Professor Von Chip's lab. and · grow a blooming garden in two 
different ways. 16K Tape or 32K Disk $29.95 
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Cat in the Hat. So will R2-D2 and F.T.

Some of this new software will be junk: dull,

of little educational value, using the big names

(like E.T. or the Srnurfs) only tor the purpose of

hooking the kids.

But there will also be a lot of good software.

Its range and diversity will be breathtaking. And

it will be fun and educational. Some of the new

packages include PLATO software from Control

Data Corporation; "Sesame Street" software from

the Children's Computer Workshop (CCW is a

spin-off from CTW, the Children's Television

Workshop); "Dr. Seuss" software and games from

Theodore Geiss and Coleco; electronic books from

TI that read themselves (using TI's Magic Wand ™

bar code reader); plus software from dozens of

other major companies and institutions, including

the Children's Capitol Museum in Washington,

D.C., and Milton Bradley.

I'll review all of these major software products

in this column and give prices and the names and

addresses where the products can be obtained.

An Unparalleled Opportunity

The flood of programs for little kids is the cutting

edge of the computer revolution. Programs for

older kids and for adults will also have a powerful

impact. But the impact on little kids will be the

greatest.

Why? First, because they are little kids. Com

puters will be among the first things they see.

Computcr-assisted learning will be part of their

earliest learning experience. It will affect what

they learn and how they learn. It will shape kids'

feelings about learning in general.

Second, up until now, most learning by

little kids has been informal. Very few children

today receive sustained, cumulative instruction

before the age of five, when they are enrolled in

kindergarten.

Soon all this is going to change. Four-year-

olds, three-year-olds, two-year-olds, and kids

even younger will sit down in front of their family

computers and run exciting, fun programs that

teach them things they otherwise wouldn't learn

until they were twice as old. Or even older.

Third, much of this learning will be nonin-

stitutional and extracurricular. Educational TV

programs like Sesame Street made a stab at turning

the home into a "learning center." Now computers

and the new "toddler" software will make this

possible. Formal learning at home will skyrocket.

And it will be largely self-sustained and unsuper-

vised. Parents will encourage their kids to run the

programs. But the kids will either do it or not.

The amount of learning that takes place will de

pend mostly on the kids themselves and on the

quality of the software they are exposed to.

When this class of computer-literate kids

enters the public school system, watch out. Each

kid will test out at a different grade level on different

subjeets. The strain on public schools will be enor

mous. Parents will pressure schools to continue

the individualized instruction that the children

began at home on their computers. The schools

will have to respond. Whether they want to or

not, the public schools, from kindergarten up,

will be forced to computerize their curriculums

extensively- Otherwise, the teachers will be over

whelmed by too many kids operating at too many

levels.

Millions of our youngest

children will soon be

exposed to computer software

embodying all sorts of values.

What will be the outcome of all these changes

in terms of children's values and the overall quality

of their development? Millions of our youngest

children will soon be exposed to computer soft

ware embodying all sorts of values. These values

will affect the children's emotional disposition,

their learning ability, and their social and spiritual

development.

Little kids are especially vulnerable to new

values. Their character still has not fully formed.

And yet what supervision are these kids likely to

get when they sit down at their computer and run

these programs? What control will parents, and

even teachers, have on the shape and scope of

their kids' development?

I will deal with these important questions

and others like them in future columns. Also, I'd

like to hear from you readers. What are your

views?

The Learning Center

What is the best way to teach little kids? Is it drill?

Simulation? Invention? Discovery? Games? Or

some combination?

The programs now appearing for children

are based on one or more of the above learning

philosophies. When you are selecting software

for your kids, it's good to know which philosophy

(or methodology) the software uses.

For each of the various philosophies, there

are several good software packages. Drill is

perhaps the oldest form of computer instruction.

In recent years, drill programs have been maligned

because they are said to be unimaginative, they

don't take full advantage of the computer, and

"they program kids, rather than the other way

around."
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Cat in the Hat. So will R2-D2 a nd E. T. 
Some o f thi s new soft wa re w ill be junk: dull , 

of little educa tiona l va lue, using the big names 
(l ike E.T. o r the s murfs) only for the purpose of 
hooking th e kid s. 

But th ere will also be a lot of good softwa re. 
Its range a nd d ive rsity will be brea thtaking. And 
it will be fu n awl educational. Some of the new 
packages incl ud e PLATO software from Con trol 
Da ta Corpora ti on; "Sesa me Street" softlVa re from 
the Children 's COII /I ll/ter Workshop (CCW is a 
s pin-o ff from CTW, the Children's Te levis ion 
Workshop); " Dr. seuss" software and ga mes from 
Theodore Ge iss and Coleco; electronic books fro m 
TI that read themse lves (using TJ's Magic Wand '" 
bar code reader); plus softwa re from dozens of 
other major compa nies and institutions, including 
the Children's Cap itol Museum in Wash ingto n, 
D.C. , and Mi lton Brad ley . 

I' ll rev iew all of these major softwa re prod ucts 
in th is colu mn and give prices and the names and 
addresses w he re the prod ucts ca n be ob tained. 

An Unparalleled Opportunity 
The fl ood of progra ms for littl e kids is the cutting 
edge of the compu te r revolution. Progra ms fo r 
olde r kid s a nd for adu lts will also have a powerful 
im pact. Bu t the impact on little kid s w ill be the 
greatest. 

Why? Firs t, beca use they are littl e kids . Com
puters will be among the first things they see. 
Computer-ass isted lea rnin g will be part of their 
ea rli est lea rnin g ex pe ri ence. It will affect what 
they lea rn a nd how they learn. It will shape kids' 
feelings abou t learni ng in general. 

Second , up un til now, most lea rn ing by 
little kids has been info rmal. Ve ry few chi ldren 
today receive slista ined, cUI11u lati ve instructi on 
before the age of five, when they are e nro ll ed in 
kindergarten. 

Soon a ll this is go ing to cha nge. Four-year
old s, three-yea r-o lds, two-yea r-old s, and kid s 
even younge r wi ll si t dow n in front o f their fa mil y 
computers a nd run exciting, fun progra ms tha t 
teach them th ings they otherwise wou ldn' t lea rn 
until they we re tw ice as old. Or even olde r. 

Third , much of this lea rnin g will be nonin 
s tituti onal and extracurricul ar. Educationa l TV 
programs like Sesn/lle Street made a s tab at turning 
the home into a " lea rn ing center." Now compute rs 
and the new " todd ler" software will make thi s 
possible. Fo rmal lea rnin g at home will skyrocke t. 
And it wi ll be largely self-sus ta ined and u nsuper
vised. Pare nts will encourage their kids to ru n the 
prog rams. But the kid s will eithe r do it or not. 
The amount of lea rn ing tha t takes place will de
pend mostly on the kids themselves and on the 
quality of the soft wa re they are ex posed to. 

When this class of computer-litera te kids 

136 COMPUTf! May 1983 

e nters the p ubli c school sys tem, watch out. Each 
kid will test ou t ata diffe ren t g rade leve l Oil differe llt 
slI /ljects. The s tra in o n public schools w il l be e nor
mous. Pa rents w ill pressure schools to continue 
the individ ua lized instruction that the ch ildren 
began at home o n the ir computers. Th e schools 
\·vil l have to respond. W hether they \,vZl lll to or 
not, the public schools, from kinde rga rte n u p, 
wi ll be fo rced to computeri ze their cu rriculums 
ex tensively. Otherwise, the teachers will be over
whe lmed by too many kid s operating at too many 
levels. 

Millions of our youngest 
children will soon be 

exposed to computer software 
embodying all sorts of values. 

What will be the outcome of a ll these cha nges 
in terms of ch ildre n's va lues and the overa ll qua lity 
of their deve lopme nt? Millions of our yo ungest 
childre n will soon be ex posed to computer soft
wa re e mbody ing a ll so rts o f va lues. Th ese va lues 
will affect the children's e mo ti onal dis pos itio n, 
th e ir learning abili ty, and their socia l and spiritua l 
deve lopme nt. 

Little kids a re especia ll y vulnerable to new 
va lu es. The ir cha rac ter still has no t full y formed . 
And ye t whal" su pervision a re these kid s li kely to 
ge t when they sit dow n at their computer and run 
these programs? What control wi ll parents, a nd 
even teachers, have on the shape and scope of 
the ir kids' deve lopment? 

I wi ll dea l with these importa nt ques tions 
and others like the m in fu tu re columns. Also, I' d 
like to hea r from yo u readers . What are 'Ivllr 
views? 

The Learning Center 
What is the bes t way to teach li ttle kids? Is it drill ? 
Sim ulation? In ve ntion? Discovery? Games? O r 
some combination? 

The prog ra ms now ap pea ring fo r child re n 
are based on one or more of the above learn ing 
p hilosophies. Whe n yo u a re selecting soft wa re 
for your kid s, it's good to know which phi losophy 
(o r methodology) the software uses. 

For each of the vario us p hilosophies, the re 
a re several good softwa re packages. Drill is 
perhaps the oldes t form of computer instruction. 
In recent yea rs, drill prog ra ms have been ma lig ned 
beca use they are sa id to be uni maginative, they 
don't take full ad va ntage of .the computer, a nd 
" they progra m kids, rather than the other way 
around ." 
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INTRODUCTORY
OFFER!

Less is more. This

maxim has never been

more true than now with

the introduction of our new

Edumate Light Pen. This

affordable and reliable tool

was originally designed and

developed for use with our

Learning Center educational soft

ware—however, it is the perfect

accessory for your Atari 400/800,

VIC-20 or Commodore 64, regardless

of application. Response has been so

overwhelming that we now announce a

new price schedule for quantity orders:

1-4_$29" each

5-24—$2097 each 25-99-*1948each

100 and more—$1797 each

Order now! See your local dealer or order direct.

New catalog $2.00. Visa and MasterCard accepted—

please add $2.00 for postage and handling.

Call toll free!

1-800-334-SOFT
DEALER INQUIRIES INVITED

programmer's
a division of FUTUBE HOUSE — dept. c

p.o. box 3470, cliapel Mil, north Carolina 27514, 919-967-0861

SPECIAL 
INTRODUCTORY 

OITERI 

• • 
Less is more. This 

maxim has never been 
more true than now with 

the introduction of our new 
Edumate Light Pen. This 

affordable and reliable tool 
was originally designed and 

developed for use with our 
Learning Center educational soft

ware-however, it is the perfect 
accessory for your Atari 400/800, 

VIC-20 or Commodore 64, regardless 
of application . Response has been so 

overwhelming that we now announce a 
new price schedule for quantity orders: 

1-4-$29115 each 
5-24-$20117 each 25-99-$1948 each 

100 and more-$1797 each 
Order now' See your local dealer or order direct. 

New catalog $2.00. Visa and MasterCard accepted
please add $2.00 for postage and handling. 

Call toll free! 

1-800-334-801' 
DEALER INQUIRIES INVITED 

progra~~ 
a division of ruTUllE HOUSE - dept. c 

p .o. box 3470, chapel hill, north carolina 27514, 919-967-0861 



But drill programs have a place, especially

when they are fun and exciting, and when they

teach new facts and concepts.

One drill-type package I recommend is The

Learning Center, written by Bruce Mitchell. Bruce

and his wife Diane run the Small World kinder

garten and preschool in Durham, North Carolina.

Diane is one of Small World's teachers. Bruce and

Diane also have two young sons. Bruce's programs

are based on experiences with his sons, one of

whom had a learning disability, and on several

years experience with kids at Small World.

The programs are divided into three areas:

Special Skills, Math and Number Skills, and Lan

guage Skills. The Special Skills section covers

identification of colors, color names, and shape

recognition and differentiation. The Math and

Number Skills section covers counting, number

recognition, addition and subtraction, and ones

and tens. The Language Skills section includes

programs for alphabet recognition, letter se

quence, and symbol discrimination.

Children can interact with the programs using

the computer keyboard or an inexpensive light

pen sold by The Learning Center's distributor, the

Programmer's Institute. The programs are very

friendly and easy to use. They are appropriate

even for the youngest, non-reading children. My

three-year-old, Eric, likes them a lot- especially

the "Count with Me" program that lets him "count

the monsters."

My only criticism is that the color program is

sometimes not responsive to the light pen. 1

learned that this can be corrected by turning up

my monitor's contrast control. The problem is

present only in the Atari version and will be cor

rected with a new, more sensitive Atari light pen

soon to be available from Programmer's Institute.

The Learning Center programs cost $74.95 for a

cassette and $79.95 for a diskette. I have the ver

sion that runs on the Atari 400/800. I understand

they also run on the VIC, the Commodore 64, the

TRS-80 Model I, Model III, and Color Computer,

the Apple, and the TI-99/4A.

TheEdumate11' light pen costs $34.95. To

find out more about the light pen and The Learning

Center package, contact:

The Programmer's Institute

P.O. Box3191

Chapel Hill, NC 27514

919-967-0861

KinderComp

Two other excellent software packages are Kinder

Comp and Rhymes & Riddles, distributed by Spin

naker Software Corporation of Cambridge, Mas

sachusetts. Both packages employ several teach

ing philosophies. They are so attractive and fun

to use that they have captivated my entire family,
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including three-year-old Eric, seven-year-old

Catie, and their parents.

Each package is S29.95. They are available for

the Atari computers, the Apple l'l+ (48K, DOS
3.3) and He, and the IBM PC. Contact:

Spinnaker Software Corporation

215 First Street

Cambridge, MA 02142

617-868-4700

KinderComp was written by Doug Davis for

his daughter Amy. The name makes it sound like

a collection oi arithmetic programs, but it is really

six programs that teach a diverse group of numer

ical and alphabet-oriented skills.

One of the programs is called "Draw." It can

be used by even the youngest children (say, kids

under two). To work the program, the child twists

a joystick and creates multicolored, musical pic

tures on the display screen.

My three-year-old had no problem using

Draw to create all sorts of shapes. When I asked

him to tell me what he was drawing, I was bog

gled. "Up here, Daddy," he said, "is an upside-

down two. Over here is a house. These are steps.

This is the roof. This here is the room where the

doggie lives. This is a hotel. That's a big swimming

pool. Over here is the fire escape. This green stuff

is Hulk Grass. It's bigger than the hotel."

Draw is a super program because of its visual

and auditory feedback, because it's so easy to

use, and because it stimulates a child's manual

dexterity, creativity, and artistic skills.

The other KinderComp programs are more

focused and less open-ended. But they are original

and exciting. "Scribble" amplifies and animates a

child's random scribbles. "Names" turns a child's

name into a fascinating sound and light show.

(Boy, was I jealous when Eric turned his name

into a hilarious musical cartoon. 1 never got that

kind of reinforcement with my name "Fred.")

"Sequence" helps kids learn number se

quence; "Letters" teaches them lowercase letters

and the location of letters on the keyboard; and

"Match" is a great pattern-matching game.

Both the Learning Center programs from Pro

grammer's Institute and KinderComp from Spin

naker are valuable for the specific skills they teach

young children. But they are equally valuable as

"doorways" for children to enter the world of

computers. Even the youngest children can use

the computer for fun, purposeful activities that

they control. They learn the computer keyboard.

They learn how to manipulate and respond to

material on the display screen. They learn how to

operate the computer and run programs.

Computer skills still baffle and intimidate a

large number of adults. People once believed that

mastery of these skills required a college educa-

But drill prog rams have a place, especia lly 
w hen they are fun and exciting, and w hen they 
teach new facts and concepts. 

One drill -type package I recommend is Tlie 
LenmillX Cmfcr, written by Bruce Mitchell. Bruce 
and hi s wife Diane run the Small World kindcr
garten (lnd preschool in Durham , orth Ca rolina. 
Diane is one of Small World 's teachers. Bruce a nd 
Diane also have two young sons . Bruce's programs 
arc based on experiences wi th hi s sons, one of 
whom had a lea rnin g d isabil ity, and on several 
years ex peri e nce with kids at Small World . 

The programs are di vided in to three areas: 
Special Skill s, Math and N umber Skills, and Lan
guage Skill s. The Specia l Skil ls section covers 
ide nti fica ti on o f co lo rs, co lor names, and shape 
recognitio n a nd differen tiation . The Math and 
Number Ski ll s section cove rs counting, numbe r 
recognition, addition and subtraction , a nd ones 
a nd te ns. The Language Skills sectio n includes 
progra ms for a lphabe t recognition, le tter se
que nce, a nd symbol disc rimination. 

Chi ldre n ca n interact with the programs using 
the compute r keyboard 0 1' an inexpensive li ght 
pe n so ld by Tlie UnfllillS Cell fer's dis tributo r, the 
Prog rammer's Ins titute . The prog rams a rc very 
friendl y a nd easy to use. They are appropriate 
even for the youngest, non-reading children . My 
three-year-o ld , Eric, likes them a lot - especial ly 
the "Count with Me" p rogram that le ts him "count 
the mons ters." 

My only criticism is that the color program is 
some times not respons ive to the li ght pen . I 
lea rned that thi s can be corrected by turn ing up 
my monitor's contrast control. The proble m is 
present o nl y in the Ata ri version and will be co r
rected with a new, more sensitive Ata ri light pen 
soon to be avai lable from Programmer's Ins titute. 

Tlie Lenfllillg Cell fer programs cost $74.95 for a 
casse tte and $79 .95 for a d iskette. I have the ver
s io n that runs on the Atari 400/800. I unde rs tand 
they a lso run on the VIC, the Commodore 64, the 
TRS-80 Mode ll, Mod el III , and Color Compute r, 
the Apple, and the TI -99/4A. 

The Edumate '" lig ht pe n cos ts $34.95. To 
find out mo re about the li ght pen and Tlie Lel/fIlillX 
CCll fer package, contact: 

Tlte Proxrnllllllcr's II/ still/Ie 
P. O. Box 3191 
Chapel Hill. NC 27514 
919-967-086'1 

KinderComp 
Two other excellent software packages a re Killder
COIIIP and Rliyllles & I~iddles, d istributed by Spin
naker Software Co rporation o f Cambridge, Mas
sachuse tts. Both packages e mploy severa l teach
ing philosophies. They are so attractive and fun 
to use that they ha ve captiva ted my entire fam ily, 
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i ncl ud i ng th ree-year-old Eri c, seve n-yea r-old 
Ca t'ie, a nd the ir parents. 

Each package is 529.95. They Me ava ilable fo r 
the Atari compu ters, the Apple II + (-18K, DOS 
3.3) and li e, a nd the IBM Pc. Contact: 

S}'i IllItlka SO/til 't1 ft' Cor!" Ira f i( II I 

2 f5 Fir, 1 Si red 
Cfllllbrir(,\c, lvlA 011-1-2 
617-868-./700 

KillderCulllp was written by Doug Davis ior 
his daughter Amy. The namc ma kes it sound like 
a coll ec tion of a rithmetic prog ra ms, but it is rea ll y 
six programs that teach a di ve rse g roup of nume;'
ica! and alphabe t-oriented s ki ll s. 

O ne of the programs is ca ll ed "Draw." It ca n 
be used by even the yo unges t childre n (say, kids 
unde r two). To work the program , the child twis ts 
a joystick and creates multicolored , musica l pic
tures on the di splay screen . 

My three-year-old had no proble m using 
Draw to create a ll sorts of sha pes. When I asked 
him to te ll me w hat he was drawing, I was bog
gled. " Up here, Daddy," he sa id , " is a n ups ide
dow n two. Over here is a hou se. These are steps. 
This is the roof. This here is the roo m where the 
doggie li ves. This is a hotel. That's a big sw imming 
pool. Over here is the fire esca pe. This green s tuff 
is Hulk Grass . It's bigger than the hotel. " 

Draw is a super program because of its visual 
and aud itory feedback, beca use it' s so easy to 
Li se, and beca use it stimulates a child 's manual 
dexterity, crea tivity, and arti s ti c s ki ll s. 

The o ther KillderColllp progra ms are more 
focused and less open-ended. But they are o riginal 
and exciting. " Scribble" amplifi es a nd a nimates a 
child 's ra ndom scribbles. "Na mes" turns a child' s 
name into a fa scinating sound and light show . 
(Boy, was I jealous when Eric turned hi s name 
into a hi larious musical cartoon . I never go t that 
kind of reinforcement with my name " Fred. " ) 

"Sequence" helps kids lea rn number se
quence; "Lette rs" teaches them lowercase lette rs 
a nd the loca tion of lette rs on the keyboard; and 
"Match" is a great pattern-matching ga me. 

Both the Lenmillg Cell fer progra ms from Pro
gram mer's Ins titute and KillderColllp from Spin
naker are val uable for the , !,ecit ic skill s they teach 
yo ung children. But they are equa ll y valuable as 
" doorways" for children to e nte r the world of 
computers. Even the yo ungest children ca n use 
the computer for fun , purposeful activiti es that 
flley control. They learn the computer keyboard. 
They lea rn how to manipulate a nd respond to 
materia l on the display screen. They lea rn how to 
ope rate the compute r a nd run prog rams . 

Computer skill s s till baffle a nd intimidate a 
large number of ad ults. People once beli eved that 
mastery of these skills required a college educa-



tion. Yet The Learning Center and KinderComp teach

these skills to little kids who are still running

around in diapers.

An important aspect of toddler software is

the way it reinforces children's response - that is,

the way it responds to kids' right and wrong an

swers. Both The Learning Center (LC) and K'unier-

Comp (KC) score high in this category. For right

answers, LC gives a happy face and a happy tune;

KC gives a happy face with a wink. For wrong

answers, LC gives a sad face and a toot; KC gives

a sad face crying a big tear.

I like both packages' responses to wrong an

swers because they are quickly over and do not

intimidate a child. I like KC's response very much

because the computer doesn't show disapproval

or anger when the child errs. Instead it becomes

sad.

KC is good also because it gives the child hints

when he is wrong, and eventually gives him the

right answer. But after the child gets an answer

wrong, he is not rewarded for later getting it right.

This confused my son Eric. When he didn't get a

happy face on the screen for an answer at which he

had worked especially hard, he wilted a little bit.

On the other hand, KC is especially good

because it lets the child follow his progress with a

string of pluses ( + ) on the screen (one "plus" for

each correct answer). And the child gets a special

reward for answering a series of questions cor

rectly. This feature made a big hit with Eric.

Last, I also recommend Rhymes & Riddles,

another package from Spinnaker. R&R was writ

ten by a husband and wife team. The format is

"updated, nonviolent Hangman." On the screen

appear a bunch of dashes. The dashes represent

missing letters. The child tries to guess the letters.

By guessing all the letters, a child builds either 1)

a nursery rhyme, 2) the answer to a riddle (Sample

riddle: Why can't bikes stand up? Answer: Because

they are two tired.), or 3) a famous saying.

If a child doesn't guess the right letters after a

certain number of tries, she doesn't see some poor

little man or woman get hanged. Instead, she

builds a sad face, and the program displays the

correct letters.

All three games (The Learning Center, Kinder

Comp, and Rhymes & Riddles) help kids learn the

computer keyboard, the letters of the alphabet,

and the spelling of different words. The kids'

learning is reinforced with colorgraphics pictures

and musical segments taken from nursery rhymes

and the children's songs.

Kids1 Computer Magazines
Software for kids isn't the only thing that's hap

pening. There are also a growing number of kids'

computer magazines. Three good ones that I

recommend are:

CompuKids ($16/year; $9/half-year) P.O. Box

874, Sedalia, MO 65301. Call (toll-free) 800-

822-KIDS. Wide range of articles, tutorials,

interviews, stories, puzzles, and games for

kids just getting started in computers.

Elementary school and junior high. Also,

CompuKids Computer Club (for an additional

$8/year).

Enter ($12.95/year) Children's Television

Workshop, One Lincoln Plaza, New York,

NY 10023. Call 212-595-3456. Like CompuKids,

a wide range of articles, stories, puzzles,

games, etc. Glossy, full-color format pat

terned after CTW's Sesame Street and 3-2-1

Contact magazines. For kids seven and up.

Turtle Nexvs and Logo Newsletter (Kids $9/year;

Adults $25/year) Young Peoples' Logo As

sociation, 1208 Hillsdale Drive, Richardson,

TX 75081. Call 214-783-7548. Focus on Logo,

PILOT, and Turtle Graphics programming,

but also features articles and programs in

BASIC. Education, entertainment, and ma

terial to help kids with special needs. For

kids seven and up.

All three of these magazines encourage kids

to contribute articles, stories, and programs. C

VIC-20 ATARI

CHILD

DEVELOPMENT

SERIES
(for the 3.5K VIC and

16K ATARI)

ADD/SUB-S16.95

Displays single or multiple

digits with or w/o pictures,

borrows, carries, scoring,

and audio/video feedback.

LOST!—S16.95

A small child is lost.

You lead the search teams.

"Help/Hint" and

"Save" Functions.

Develops deductive reasoning.

BECi is composed of professionals dedicaled 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
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tion . Yet The Lenming Center and KinderComp teach 
these skills to little kids w ho a re still running 
around in diapers. 

An important aspect of toddler software is 
the way it reinforces children's response - that is, 
the way it responds to kid s' right and wro ng an
swers . Both The Learning Cen ter (LC) and Kinder
Camp (KC) score high in this category. For right 
answers, LC gives a happy face and a happy tune; 
KC gives a happy face w ith a wi nk. For wrong 
answers, LC gives a sad face and a toot; KC gives 
a sad face crying a big tea r. 

I like both packages' responses to wrong an
swers because they are quickly over and do not 
intimida te a child. I li ke KC's response very much 
because the computer doesn' t show disapprova l 
or anger when the ch ild errS. Instead it becomes 
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KC is good also because it gives the child hints 
w hen he is wrong, and eventually gives him the 
righ t answer. But after the child gets an answer 
wrong, he is not rewarded fo r later ge tting it ri ght. 
This confused my son Eric. When he didn't get a 
happy face on the screen for an answer at wh ich he 
had worked especially hard, he wilted a li tt le bit. 

On the other hand , KC is especially good 
because it lets the child follow his progress w ith a 
string of p luses ( + ) on the screen (one " plus" for 
each correct answer). And the child gets a special 
rewa rd for answering a se ries of questi ons cor
rectly. This fea ture made a big hit w ith Eric. 

Last, I also recomme nd Rhymes & Riddles, 
another package from Spinnaker. R&R was writ
ten by a husband and wife team. The format is 
"updated, nonviolent Hangman ." On the screen 
appea r a bunch of dashes. The dashes represent 
miss ing letters. The child tries to guess the letters. 
By guess ing all the letters, a child builds either 1) 
a nursery rhyme, 2) the answer to a riddle (Sample 
riddle: Why ca n't bikes stand up? Answer: Because 
they a re two tired.) , or 3) a famous saying. 

If a child doesn't guess the right letters after a 
certain nu mber of tries, she doesn't see some poor 
little man or woman get hanged. Instead, she 
bui lds a sad face, and the program displays the 
co rrect letters. 

All three games (The Leaming Center, Kinder
Co/np, and Rhymes & Riddles) help kids learn the 
computer keyboard, the letters of the alphabet, 
and the spelling of different words. The kids' 
lea rning is reinforced with colorgraphics pictures 
and musica l segments taken from nursery rhymes 
and the children's songs. 

Kids' Computer Magazines 
Software for kids isn' t the only thing tha t's hap
pening. There are also a growing number of kids' 
computer magazines. Three good ones that I 
recommend are: 

CampI/Kids ($16/year; $9/haIf-yea r) P.O. Box 
874, Seda lia, MO 65301. Call (toll-free) 800-
822-KIDS. Wide range of articles, tutorials, 
·interviews, stories, puzzles, and games for 
kids jus t getting started in computers. 
Elementa ry school and junior high. Also, 
CompuKids Computer Club (for an add itional 
58/year). 
Enter (512.95/year) Children's Television 
Workshop, One Lincoln Plaza, New Yo rk, 
NY 10023. Ca ll 212-595-3456. Like CompuKids, 
a wide range of articles, stories, puzzles, 
garnes, etc. Glossy, full-color format pat
terned after CTW's Sesnllie Street and 3-2-1 
Contact magazines . For kids seven and up . 
Turtle News and Logo Newsleller (Kids $9/year; 
Adults $25/yea r) Young Peoples' Logo As
sociation, 1208 Hillsdale Drive, Richardson, 
TX 75081. Call 214-783-7548. Focus on Logo, 
PILOT, and Turtle Graphics programming, 
but also fea tures articles and. programs in 
BASIC. Educa tion, entertainment, and ma
teria l to help kids with specia l needs. For 
kids seven and up. 

All three of these magazines encourage kids 
to contribute articles, stories, and programs. Cl 
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FRIENDS

David D Thornburg, Associate Editor

E TURTLE

Robots Are Turtles, Too

With the continuing development of excellent

turtle graphics environments on every computer

with a halfway decent display, it is easy to lose

sight of the fact that the turtle was originally a

computer-controlled robot. The power and ease

of turtle graphics have allowed the screen-based

progeny to totally eclipse their mechanical

forebears.

While Friends of the Turtle supports and

encourages the use of mechanical turtles such as

the Big Trak and the Terrapin Turtle, we haven't

received many comments from the users of these

devices. Because of the recent entry of the Heath

and Androbot robots (see this month's Computers

And Society column), I think it is about time for us

to make it clear that we will grow even more ag

gressive in our support of turtles - both mechani

cal and screen-oriented.

Although people who use turtles often share

a common programming language, the interests

of people who use one type of turtle are different

from those who use the other. The speed, preci

sion, color, and available complexity of a display

turtle present challenges of a different sort from

those of a mechanical, imprecise, and (relatively)

slow robot. Where the user of screen turtles might

be interested in the creation of landscapes, the

user of a robot may be more interested in solving

mazes.

Both people may use the same language (e.g.,

Logo) and computer system, but each has a dif

ferent set of objectives. We want this column to

be a comfortable home to all turtle users. You can

help make it one by sharing your applications

with us.

For example, one marvelous application for

the Big Trak was developed by Katie Thornburg

for use with school children between second and

sixth grades. She uses several dozen pieces of 1 x

4 inch wood cut into 13-inch lengths (the length

corresponding to one forward unit of Big Trak

motion). She places these pieces of wood on a 4 x

8-foot sheet of pegboard to create a maze that

140 COMPUn! Mov1983

each child must "program" his or her way out of.

By having the constraints of a maze (rather

than a more general problem, such as moving in a

square path), the children are highly motivated to

create error-free programs. Additional challenges

can be created by having two teams race against

each other, or by having each of two teams con

struct a maze to be solved by the other team. This

inexpensive addition to the Big Trak has greatly

increased the value of this tool in the computer

classroom.

Turtles At The CES

There were at least three things I saw at the Winter

Consumer Electronics Show that are of value to

friends of the turtle. The first of these was the

introduction of the Mattel Aquarius computer

(currently selling for under $170) with an under

$100 Logo cartridge. While the graphics resolution

on this computer isn't tremendous, I was im

pressed by the fact that Mattel's Logo was de

veloped by The LISP Company. Since Logo is a

user-friendly version of LISP (L/St Processing), I

felt comforted to know that this would not be a

pure turtle graphics package passing itself off as

Logo.

The second delight was a preview of a forth

coming turtle graphics package for the Commo

dore 64 from HES. I am very impressed with this

program. Once I get a copy, I will review it in this

column.

The third development of interest was the

introduction of a new company, Androbot. This

company, founded by Atari founder Nolan

Bushnell, introduced a computer-operated robot

named TOPO and a self-contained android named

B.O.B. (Brains On Board). TOPO is described in

this month's Computers And Society column, so I

won't say any more about it here.

B.O.B. is a thoroughly engaging creation

programmed to "seek" people out and initiate

"conversations" with them. To help with this

task, B.O.B. sports five Polaroid ultrasonic posi

tion sensors to map the environment, and two IR
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of turtle graphics have allowed the screen-based 
progeny to totally ecl ipse their mechanical 
forebears. 

While Friends of the Turtle supports and 
encourages the use of mechanical turtles such as 
the Big Trak and the Terrapin Turtle, we have n' t 
received many comments from the use rs o f these 
dev ices. Because of the recent entry of the Heath 
and Androbot robots (see th is month's Computers 
Alld Society column ), I think it is about time for us 
to make it clear that we will grow even more ag
g ressive in our support of turtles - both mechani
ca l and screen-oriented . 

Although people who use turtl es often share 
a common programming language, the interests 
of people w ho use one type of turtl e are different 
from those w ho use the other. The speed, preci
sion, color, and avai lable complexity of a display 
turtl e presen t challenges of a different sort from 
those of a mechanica l, imprecise, and (relatively) 
slow robot. Where the user of screen tmtles might 
be interested in the crea tion of landscapes, the 
user of a robot may be more inte rested in solving 
mazes. 

Both people may use the same language (e.g., 
Logo) and computer system, but each has a dif
ferent set of objectives . We wa nt this column to 
be a comfortable home to nil turtle users. You ca n 
help make it one by sha ring yom applica tions 
with us . 

For example, one marvelous application for 
the Big Trak was developed by Katie Thornburg 
fo r use with school children between second and 
sixth grades. She uses severa l dozen pieces of 1 x 
4 inch wood cut into 13-inch lengths (the length 
corresponding to one forward unit of Big Trak 
motion) . She places these pieces of wood on a 4 x 
8-foot sheet of pegboard to create a maze that 
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each child must "progra m" his or her way out of. 
By having the constra in ts of a maze (rather 

than a more genera l problem, such as moving in a 
square path), the chi ldren are highly motivated to 
crea te error-free programs. Additional challenges 
ca n be created by havi ng two teams race aga ins t 
each other, or by having each of two teams con
struct a maze to be solved by the o ther team. This 
inexpensive addition to the Big Trak has grea tly 
II1creased the va lue of this tool in the computer 
classroom. 

Turtles At The CES 
There were at least three things [ saw at the Winter 
Consumer Electron ics Show that are of va lue to 
friends of the turtl e. The first of these was the 
introd uction of the Mattei Aquarius computer 
(currently selling for under $170) with an under 
$100 Logo cartridge. While the graphics resolution 
o n this computer isn't tremendous, [ was im
pressed by the fact that Mattei's Logo was de
veloped by The LISP Company. Since Logo is a 
user-friendly version of LISP (LISt Processing), [ 
fe lt comforted to know that this would not be a 
pure turtle graphics package passing itself off as 
Logo. 

The second delight was a preview of a fort h
coming turtle graphics package for the Commo
dore 64 from HES. [ am very im pressed with this 
program. Once I ge t a copy, [ will review it in this 
column. 

The third development of interes t was the 
introd uction of a new company, And robot. This 
company, founded by Atari founder Nolan 
Bushnell, introduced a computer-operated robot 
named Tapa and a self-contained android named 
B.O.B. (Brains On Board). Tapa is described in 
this month's COlllputers And Society column, so I 
won' t say any more about it here. 

B.O.B. is a thoroughly engaging crea tion 
programmed to "seek" people out and in itiate 
"conversations" with them. To help with this 
task, B.O.B. sports five Pola roid ultrasonic posi
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Captain Cosmo is an

exciting fast-action video

arcade game. It can be play

ed by 1 to 4 players and has

99 skil! levels. Try it and you

can't let go!

Requires Atari 400/800 with

32K Joysticks, and a Disk

Drive.

Delta Squadron is a

strategic war game that really

puts you in the pilot's seat.

With this game you will ex

perience the thrill and excite

ment of a real space pilot.

Delta Squadron is a "must"

for all strategic game enthu

siasts, and a change of pace

for those who wants a chal

lenge!

Requires 64K Apple II with

DOS 3.3 and paddle.

Superbowl Football

is a realistic football game.

You can design your own

plays and has thousands of

defensive and offensive

plays. This is the ultimate in

computer football games.

Requires Atari 400/800 with

48K, a Disk Drive andJoysticks.

We revolutionize our packaging designs to be convenient,

compact, durable, and to protect the diskettes from dust and

moisture.

Ask for us at your local stores or your distributor.

NEXX NEXA CORPORATION
P. O. Box 26468

San Francisco, CA 94126-6466

(415) 387-5800

Each of the PDl Preschool Challengers

develops critical pre-reading skills

in the 3-6 year old-

shape and letter recognition,

number concepts, listening skills,

spaciaf relationship, classification

and eye/hand coordination.

At the same time, they fascinate and delight the child

hour after hour with lovable, interactive playmates.

All PDl Preschool Challengers feature brilliant graphics,

color, music and exciting sound effects, and some

have voice narrations.

Available 16K ATARI (Cassette w/joystick) and

24K ATARI (Disk w/joystick) Preschool IQ Builder 1

available on 32K APPLE (Disk).

THE ADVENTURES OF OSWALD

Using the joystick, your child helps Oswald climb,

run and jump through two different adventures.

Includes "Oswald and the Golden Key" in which

Oswald eludes a pesky ghost.

SAMMY THE SEA SERPENT

Features three story adventure games in which

Sammy gets into a lot of tight spots-including

finding his way back to the sea.

HERE COMES VIOLET

Violet (her name and color!) has a real problem-

she's the cutest monster ever seen, BUT she

wants to be ugly so she can scare people. A

delightful interactive adventure.

PRESCHOOL IQ BUILDER 1

A stimulation program in two parts.

a. Decide if pairs of figures are similar or not.

b. Match the letter on the screen with the correct

one on the keyboard.

PRESCHOOL IQ BUILDER 2

The face on the screen sings a happy song when

the correct match is made between letters, num

bers, symbols or words. 6 levels of difficulty.

Available at leading stores or direct from PDl.

ATARI is a iraflemark of Aian. Inc. ADOle js a liademarK ol Apple Computer Corp

Program Design, Inc, 11 Idar Court, Greenwich, CT 06830
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sensors to find people (and other warm bodies

such as stoves, spotlights, etc.). These sensors

feed information to a central computer that uses

three 8088 processors with up to 3 M bytes of

RAM.

What makes B.O.B. so interesting is its po

tential to dynamically program itself. In principle,

B.O.B. can make a map of a room and develop an

optimal path for performing some task, such as

vacuuming a rug.

B.O.B. charmed everyone who saw it - espe

cially when it became clear that no one knew

exactly what B.O.B. was going to do next, or how

it was going to get out of a jam.

Androids using adaptive programming tech

niques represent the next generation oi robots. If

you write programs using a list processing lan

guage such as Logo, you have all the tools you

need to develop adaptive programs yourself.

Robots can (and will) be very sophisticated in

the near future. But they are a lot of fun as well.

So don't forget that Friends of the Turtle is a place

for ideas on both screen and mechanical turtles.

Let me hear from you!

Friends of the Turtle

P.O. Box 1317

Los Allot, CA 94022 ©

FREE
j Educational

= Courseware

j Catalog With Over 1000

I Programs!
: We have programs for your

j ATARI" . Over 800 chapter
: length programs available!

■ Wy developed the "Talk & Teach"

: programs for Atari. We're now mak-

■ ing them available to you in courses

! as well as individual programs.

■ And, programs for your TRS-80"

: We offer reading programs in

■ reading comprehension, economics.

: physics, math, auto mechanics.

■ history, great classics, general shop

j practices and many more.
■ A Leader in Audio Visual Interactive

: Instruction for over 20 Years,

: Write or call for our free catalog.

DORSETT
Educational Systems, Inc.

(405) 288-2300

Box 1226. Norman. OK 73070

MAKE YOUR VIC-20 Only

COMPUTER TALK JgJQOO

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 your own programs to make customized talkies.

Voice Synthesizer ICon n»i inrluck speaker).

Voice Editor Tape

"15 DAY FREE TRIAL"

• We have the lowest VIC-20 prices

• We have over 500 programs

• Visa — Mastercharge — C.O.D.

• We love our customers!

List $109.95

List $14.95

SALE $79.00

SALE$ 9.95

ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 to order
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feed infornla tion to a cent ral compute r tha t uses 
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W ha t ma kes B.O.B. so inte res ting is its po
te ntia l to d y na mica lly prog ram it sel f. In p rin cip le, 
B.O.B. can 1l1ake a map of a room a nd deve lop a n 
op tim a l pa th for perfo rming so m e ta sk, s uch as 
vacuu m Ing a ru g. 

B. O. B. cha rmed eve ryo ne w ho 5,1\0\' it - espe
ciall v \v hen it beca me clea r that no one knew 
cxa~tl y w hat B.O.B. was go ing to d o next, o r how 
it \-vas going to ge t out of a ja m . 

Andro ids u s ing ada ptive p rogra mming tech
n iqu es represent the nex t ge nera ti o n of robo ts. If 
yo u \V rite p rogra ms us ing a lis t process ing la n
g uage s uch as Logo, you have a ll the too ls you 
need to d evelo p adaptive p rog ra m s yourself. 

Robots can (a nd w ill ) be ve ry sup hi s tica ted in 
th e nca r future . But th ey a rc a lot o f fun as we ll. 
So do n't fo rge t tha t Frie nds o f th e Turtl e is a p lace 
fo r ideas o n both sc reen and mec hanical turtl es. 

Let m e hea r from yo u' 

Fril'l/{l~ of the Tu rtle 
P. O. Box "1317 
L", AIt"" CA 9~022 

................................................... : 

~!!~~ 1;) l ' 
Courseware -.... 
Catalog With Over 1000 
Programs! 
We have programs for your 
ATARJ® , Over 800 chapter 
length programs available! We developed the "Talk & Teach" 
progran1s for Aiari. We're now mak· 
ing them available to you in courses 
as well as individua l programs . 

And, programs for your IRS-SO' 
We offer reading program s in 
reading cornprehellsion. econ omics. 
ph ysics. math. auto mechanics. 
history. great classics. general shop 
practices and many more . 
A Leader in Alidio / Visl iol fnt emcliue 

Instruction for over 20 Years. 

Write or call for our free catalog. 

"(0\ 
LeI !?ugo~!!!t! 
~ r;iiiliit;1 (405 ) 288-2300 
~ ~ BOll: 1226, Norman. OK 73070 

MAKE YOUR VlC-20 
COMPUTER TALK $7900 

when you plug in our 

ONLY 

VOICE SYNTHESIZER 
You can program an unlimited number of words and sentences and even adjust volume and pitch. 
You can make: • Adve nture games that talk • Real sound action games 

This voice synthesizer 15 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. 

Voice Synthes ize r tD(W~ roo l lncludl! SPl! lIlc l!f ~ . 

Voice Editor Tape 

"15 DAY FREE TRIAL" 

• We have the lowest VlC·20 prices 

• We have over 500 programs 

• Visa - Mastercharge - C.O.D. 
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lis t $109.95 
list $\4 .95 

SALE $79.00 
SALE S 9.95 

PROTECTO 
ENTER PRIZES 
BOX 550, BARRINGTON , ILLINOIS 60010 
Phone 3121382·5244 to order 



Sinclair/Timex

Guess That Animal
Ralph Kennedy

This article adapts a previous!}/ published COMPUTE!

program to the Sinclair ZX-81. It is also a brief tutorial

on the special features of the ZX-SI's BASIC, showing

how you can reload programs without losing data pre

viously saved. The program requires 16K.

This is an adaption for the Sinclair ZX-81 of Daniel

Hastie's "Guess that Animal!" program, which

appeared in the August 1982 issue of COMPUTE!.

The I6K RAM pack is required.

The most significant difference between Has-

tie's versions (for PET and Atari) and the ZX-81

version is that no data tapes are used. The ZX-81

is not equipped to read or write such tapes, but it

does save all variables and arrays when it saves

programs. This means that if you play the game

fora while and then save the program, it will be

more "knowledgeable" when it is reloaded than

it was in its pristine state.

Saving The Program

Incidentally, on those occasions when you have

no need of a record of the values of the variables

in a program you are saving, you can save an

amount of time roughly proportional to the

amount of memory set aside for variables and

arrays simply by entering CLEAR before saving

the program.

When you have typed this program into your

ZX-81 and have assured yourself that all is well

with it, enter CLEAR and save the program once

so that you have on tape a reasonably quick-

loading version without variables. Later, after

you've played the game for some time and want

to save program and data, simply respond with a

N to the question "Would you like to try again?"

and you will then see instructions on saving the

data'
A version saved in accordance with these

instructions will begin running automatically

when it is loaded back into the computer. If you

save the program by stopping it and entering

SAVE, be sure to start it using GOTO START when

you reload. Using RUN will wipe out all the data

you spent so much time saving and loading.

ZX-81 BASIC Special Features

Two rather nice features of the ZX-81's BASIC are

exploited in this program to aid in documentation

and in ease of use. These are (1) its acceptance of

long variables (with all characters being signifi

cant), and (2) its acceptance of such commands as

GOTO MEMCHECK, GOSUB TRUNCATE, etc.

These features enable a programmer to write

a well-documented program with fewer REM

statements than would otherwise be needed, since

lines like 467 GOTO MEMCHECK are reasonably

self-documenting. They also make possible the

use, mentioned above, of GOTO START to start a

program without losing data or, when CONT

doesn't work, to get back into a stopped program

at the right place and without losing data.

Finally, these special features enable the

programmer during debugging to use such com

mands as LIST GET or LIST ASK to list sections of

the program where problems are suspected. All

this can be quite handy for those whose memory

for numbers leaves something to be desired. Just

be sure that the first thing your program does is

define the relevant variables, and you're in

business.

Note: Underlined characters should be entered in inverse

video.

10 PRINT "IF YOU HAVE USED RUN, ALL BUT S

TARTER DATA HAVE BEEN LOST."

20 PRINT

30 PRINT "PRESS BREAK, RELOAD, AND USE GO

TO START IF YOU WANT TO USE OLD D

ATA. "

40 PRINT

50 PRINT AT 10,0;"IF YOU ENTER AN ANIMAL "

OR A QUESTION INCORRECTLY,"

60 PRINT "YOU CAN CORRECT YOUR MISTAKE BY

ENTERING ""s"" IMMEDIATELY."

70 PRINT "YOU WILL THEN BE GIVEN A CHANCE

TO MAKE A NEW ENTRY."

80 PRINT AT 21,0;"PRESS N/L TO START."

85 PAUSE 3E4

90 FAST

100 REM *GUESS THAT ANIMAL*

110 REM

170 REM **READ STARTER DATA**

180 GOSUB 900

240 REM ** START GAME **

2 50 CLS

260 PRINT "THINK OF AN ANIMAL, AND I WILL
TRY TO GUESS IT."

280 PRINT AT 21, 0; "PRESS N/L WHEN READY.

290 PAUSE 3E4
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Sinclair/Timex 
Guess That Animal 

I<olpl, Kennedy 

This al'l icle nrlnpls n previollsly pllblisherl COMPUTE! 
prugrnllilo Ihe Sillclnir ZX-S l. /I is also n brief IlIl orinl 
Oil Ihe specinl feni llres of Ihe ZX-S7 '5 BASIC, slwwillg 
how YO Il cnll reloarl progrnllls wilhollilosillg rlnln pre
(l io lfs/y saved. The progrnm req uires 16K. 

Th is is an adaption for the Sinclair ZX-Sl o f Daniel 
Hastic's "Guess that Animal' '' program, w hich 
appeared in the August 19S2 issue o f COMPUTE!. 
The 16K RAM pack is required. 

The most signi fica nt difference be tween Has
tie 's ve rsions (for PET and Ata ri ) and the ZX-Sl 
ve rsion is that no data tapes a re used . The ZX-Sl 
is not equipped to read o r write such tapes, but it 
does save all va riables and arrays wh en it saves 
programs. This mea ns that if yo u play the ga me 
for a whil e a nd then save the p rogram, it w ill be 
more " knowled geable" when it is re loaded than 
it was in its pristine state. 

Saving The Program 
Incidentally, on those occasions when you have 
no need of a record of the va lues of the va riables 
in a program you are savin g, you can save an 
amount of time rou ghl y proportional to the 
alllount of memory se t aside for va ri ables and 
a rrays simply by entering CLEA R before sav ing 
the program. 

W hen you have typed this program into your 
ZX-Sl a nd have assured yourself that a ll is well 
with it, ente r CLEAR a nd save the progra m once 
so tha t you have on tape a reasonably quick
loading ve rsio n without va riables . Late r, afte r 
you 've played the game for some time and want 
to save program and data, simply respond with a 
N to the qu estion " Would yo u like to try aga in?" 
Zl nd you w ill then see instructions on saving the 
data. 

A version saved in accordance "vith these 
instructions wi ll begin running automatica lly 
when it is loaded back into the computer. If yo u 
save the program by stopping it and entering 
SA VE, be sure to s tart it using GOTO START when 
yo u reload. Using RU N wi ll wipe out all the data 
you s pent so much time sav ing and loading . 

ZX-81 BASIC Special Features 
Two rather ni ce features of the ZX-Sl 's BASIC a re 
exp loited in this program to aid in docume nta tion 

and in ease of use. These are (I) its acce pta nce of 
long va riab les (with a ll characters being signifi
cant), a nd (2) its acceptance of such comma nds as 
GOTO MEMCHECK, GOSUB TRU NCATE, etc. 

These features enable a programmer to write 
a well -documented program with fewer REM 
s tatements than wou ld o therwise be needed, since 
lines li ke 467 GOTO MEMCHECK a re reasonably 
self-documenting. They al so make possible the 
use, mentioned above, of GOTO START to s tart a 
prog ra m without los ing data or, w hen CO T 
doesn' t wo rk, to get back into a s topped program 
a t the ri g ht place a nd without losing da ta. 

Finally, these special fea tures enable the 
prog rammer during debugging to use such com
mands as LI ST GET o r LIST ASK to li s t secti ons of 
the prog ram w he re proble ms are suspected. All 
thi s can be quite hand y for those w hose memory 
for numbers leaves someth ing to be des ired. Just 
be sure tha t the first thing your program does is 
de fin e the relevant variables, and you ' re in 
business. 

Note: Underli ned chara cters should be enlcred in iI/verse 
(liden. 

10 PRINT "IF YOU HAVE USED RUN, ALL BUT S 
TARTER DATA HAVE BEEN LOST. " 

20 PRINT 
30 PRINT "PRESS BREAK, RELOAD , AND USE GO 

TO START IF YOU WANT TO USE OLD D 
ATA ." 

40 PRINT 
50 PRINT AT 10,0;"IF YOU ENTER AN ANIMAL -

OR A QUESTION INCORRECTLY," 
60 pRINT "YOU CAN CORRECT YOUR MISTAKE BY 

ENTERING "" s" " IMMEDIATELY." 
70 PRINT "YOU WILL THEN BE GIVEN A CHANCE 

TO MAKE A NEW ENTRY. " 
80 PRINT AT 21,0; "PRESS NiL TO START. " 
85 PAUSE 3E4 ---
90 FAST 
100 REM 'GUESS THAT ANIMAL' 
110 REM 
170 REM "READ STARTER DATA" 
180 GOSUB 900 
240 REM ** START GAME ** 
250 CLS 
260 PRINT "THINK OF AN ANIMAL, AND I WILL -

TRY TO GUESS IT." 
280 PRINT AT 21, 0; "PRESS NI L WHEN READY, 

290 PAUSE 3E4 
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295 CLS

300 REM ** SET UP ANSWER STRING AND POINTE

R **

310 LET C$=""

320 FOR Z=l TO NS

322 GOSUB ASK

3 24 NEXT Z

3 28 REM SEARCH FOR MATCH

3 30 LET K=LEN C$

3 33 FOR 1= NS+1 TO N

337 IF T$(I, TO K) =C$ THEN GOTO 350

3 40 NEXT I

341 REM NO MATCH FOUND

342 GOTO 450

344 REM MATCH FOUND

350 LET Z=I

352 LET I=N

3 54 NEXT I

360 GOSUB ASK

3 62 GOTO 3 30

3 65 REM

440 REM

450 REM *GUESSED IT OR GIVE UP*

460 IF A$="Y" THEN PRINT G$

465 IF A$="Y" THEN GOTO 700

467 GOTO MEMCHECK

470 PRINT "I GIVE UP, WHAT IS IT?"

4 75 INPUT M$

480 IF M$ = "" THEN GOTO 475

482 IF LEN M?>=35 THEN PRINT "TOO LONG. MO

DIFY NAME"

483 IF LEN M$>=35 THEN GOTO 475

485 PRINT " ";M$

490 PRINT

495 LET H$=Q?(Z)(7 TO )

497 GOSUB CLEAR SCREEN

500 PRINT "WHAT WOULD BE A GOOD QUESTION T

0 TELL THAT FROM "; H$

5 20 INPUT N$

521 IF N$="S" THEN GOTO 5010

523 IF N$="" THEN GOTO 520

525 IF LEN N$>45 THEN PRINT "QUESTION IS T

00 LONG- TRY ANOTHER"

527 IF LEN N$>45 THEN GOTO 520

530 IF N?(LEN N$)< > "?" THEN LET N$=N$+"?

532 GOSUB CLEAR SCREEN

533 PRINT N$

535 PRINT

540 PRINT "WHAT WOULD BE THE ANSWER FOR ";

M$;"?";" ";

5 50 GOSUB GET

560 LET R$=INKEY$

565 IF R$< >"S" AND R$< > "Y" AND R$ < > "

N" THEN GOTO 550

567 IF R?="S" THEN GOTO 5040

570 PRINT ("YES" AND R$="Y")+("NO" AND R$=

"N")

5 75 PAUSE 60

580 PRINT

600 REM

610 REM * REPLACE FINAL GUESS WITH NEW QUE

STION *

625 LET Q$(Z)=N$

650 REM * ADD OLD AND NEW FINAL GUESSES *

655 LET X$=T?(Z)

660 GOSUB TRUNCATE

665 LET T$(N+1)=T$(Z, TO K)+"Y"

670 LET T$(N+2)=T$(Z, TO K)+"N"

675 LET Q?(N+1)="IS IT "+(M$ AND R$="Y")+(

H$ AND R$="N")+"?"

680 LET Q$(N+2)="IS IT "+(M$ AND R?="N")+(
H? AND R$="Y")+"?"

690 LET N=N+2

695 GOSUB CLEAR SCREEN

700 PRINT "WOULD YOU LIKE TO TRY AGAIN?"

710 GOSUB GET

740 LET A$=INKEY5

750 IF A?="Y" THEN GOTO 250

760 IF A?< >"N" THEN GOTO 710

800 CLS

810 PRINT "READY TAPE RECORDER FOR SAVE."

820 PRINT

830 PRINT "PRESS PLAY AND RECORD, AND THEN

N/L TO SAVE PROGRAM AND DATA."

840 PAUSE 4E4

850 SAVE "GUESS THAT ANIMAL"

860 CLS

870 GOTO 240

900 REM ** INITIALIZE VARIABLES WITH START

ER DATA **

905 CLEAR

910 DIM T$(101,20)

920 DIM Q$(101,45)

930 LET START=240

940 LET ASK=1350

950 LET TRUNCATE=1510

960 LET CLEAR SCREEN=2000

970 LET MEMCHECK=2510

980 LET GET=3010

1010 LET N=ll

1020 LET NS=3

1030 LET T$(1)="S"

1040 LET T$(2)="S"
1050 LET T$(3)="S"

1060 LET T$(4)="NNN"

1070 LET T$(5)="NNY"

1080 LET T$(6)="NYN"

1090 LET T$(7)="NYY"

1100 LET T$(8)="YNN"

1110 LET T$(9)="YNY"

1120 LET T$(10)="YYN"

1130 LET T(11)="YYY"

1140 LET Q$(1)="DOES IT HAVE FOUR FEET?"

1150 LET Q$(2)="IS IT DOMESTIC?"

1160 LET Q$(3)="D0ES IT EAT MEAT?"

1170 LET Q$(4)="IS IT A WORM?"

1180 LET Q$(5)="IS IT AN EAGLE?"

1190 LET Q$(6)="IS IT A CHICKEN?"

1200 LET Q$(7)="IS IT A MAN?"
1210 LET Q$(8)="IS IT AN ELEPHANT?"

1220 LET Q$(9)="IS IT A WOLF?"

1230 LET Q$(10)="IS IT A COW?"

1240 LET Q$(11)="IS IT A DOG?"

1250 LET G5="G00D, I GUESSED IT."

1280 RETURN

1290 REM

1295 REM

1349 REM PRINTS QUESTIONS AND GETS ANSWERS

1350 GOSUB CLEAR SCREEN

1360 PRINT Q${Z);" ";

1370 GOSUB GET

1410 LET A$=INKEY$

1420 IF A$="Y" OR A$="N" THEN GOTO 1440

1430 GOTO 1370

1440 LET C$=C$+A$

1450 PRINT ( "YES" AND A?= "Y") + ("NO" AND A$ =

"N")

1460 RETURN

1470 REM

1480 REM

1500 REM TRUNCATE (FINDS LAST NONSPACE)
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295 CLS 
300 REM ** SET UP ANSWER STRING AND POINTE 

R ** 
310 LET C$ =" " 
320 FOR Z=l TO NS 
322 GOSUB ASK 
324 NEXT Z 
328 REM SEARCH FOR MATCH 
330 LET K=LEN C$ 
333 FOR 1= NS+1 TO N 
3 37 IF T$(I , TO K) =C$ THEN GOTO 350 
340 NEXT I 
341 REM NO MATCH FOUND 
342 GOTO 450 
344 REM MATCH FOUND 
350 LET Z=I 
352 LET I=N 
354 NEXT I 
360 GOSUB ASK 
362 GOTO 330 
365 REM 
440 REM 
450 REM *GUESSED IT OR GIVE UP * 
460 IF A$= "y" THEN PRINT G$ 
465 IF A$= "y" THEN GOTO 700 
467 GOTO MEMCHECK 
470 PRINT "I GIVE UP , WHAT IS IT?" 
475 INPUT M$ 
480 IF M$ = "" THEN GOTO 475 
482 IF LEN M$>=35 THEN PRINT "TOO LONG. MO 

DIFY NAME " 
483 IF LEN M$>=35 THEN GOTO 475 
485 PRINT " "; M$ 
490 PRINT 
495 LET H$ =Q$(Z)(7 TO ) 
497 GOSUB CLEAR SCREEN 
500 PRINT "WHAT WOULD BE A GOOD QUESTION T 

o TELL THAT FROM "; H$ 
520 INPUT N$ 
521 IF N$= "S" THEN GOTO 50 10 
523 IF N$=" " THEN GOTO 520 
525 IF LEN N$>45 THEN PRINT "QUEST ION IS T 

00 LONG . TRY ANOTHER" 
527 IF LEN N$>45 THEN GOTO 520 
530 IF N$(LEN N$)< > " ?" THEN LET N$=N$+"? 

532 GOSUB CLEAR SCREEN 
533 PRINT N$ 
535 PRINT 
540 PRINT "WHAT WOULD BE THE ANSWER FOR 

M$ i "?" ; " "i 

550 GOSUB GET 
560 LET R$=INKEY$ 
565 IF R$< >"S " AND R$< ) "y" AND R$ < > " 

N" THEN GOTO 550 
567 IF R$= "S " THEN GOTO 5040 
570 PRINT ("YES" AND R$="y " )+("NO" AND R$= 

"N" ) 
575 PAUSE 60 
580 PRINT 
600 REM 
610 REM * REPLACE FINAL GUESS WITH NEW QUE 

STION * 
625 LET O$(Z) =N$ 
650 REM * ADD OLD AND NEW FINAL GUESSES * 
655 LET X$=T$(Z) 
660 GOSUB TRUNCATE 
665 LET T$(N+1)=T$(Z, TO K)+"y " 
670 LET T$(N~2)=T$(Z, TO K)+"N" 
675 LET Q$(N+1)="IS IT "+(M$ AND R$="y")+( 

H$ AND R$="N")+"? " 
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680 LET 0$(N+2)="IS IT "+(M$ AND R$= "N")+( 
H$ AND R$="yll)+ " ?" 

690 LET N=N+2 
695 GOSUB CLEAR SCREEN 
700 PRINT "WOULD YOU LIKE TO TRY AGAIN?" 
711<' GOSUB GET 
740 LET A$=INKEY$ 
750 IF M= "Y" THEN GOTO 250 
760 IF A$< >"N" THEN GOTO 710 
800 CLS 
810 PRINT "READY TAPE RECORDER FOR SAVE . " 
820 PRINT 
830 PRINT "PRESS PLAY AND RECORD, AND THEN 

NIL TO SAVE PROGRAM AND DATA . " 
840 PAUSE 4E4 
850 SAVE "GUESS THAT ANIMAL " 
860 CLS 
870 GOTO 240 
900 REM ** INITIALIZE VARIABLES WITH START 

ER DATA ** 
905 CLEAR 
910 DIM T$( 1 01 , 20) 
920 DIM 0$(101,45) 
930 LET START=240 
940 LET ASK=1350 
950 LET TRUNCATE=1510 
960 LET CLEAR SCREEN=2000 
970 LET MEMCHECK=2510 
980 LET GET=3010 
1010 LET N=ll 
1020 LET NS=3 
1030 LET T$(l)="S" 
1040 LET T$(2)="S" 
1050 LET T$(3)="S" 
1060 LET T$(4)= "NNN" 
1070 LET T$(5)="NNY " 
1080 LET T$(6)="NYN " 
1090 LET T$(7)="NY¥ " 
1100 LET T$(8)="YNN " 
1110 LET T$(9)= "YNY " 
1120 LET T$(10) ="YYN " 
1 130 LET T(ll)= "yyy" 
1140 LET 0$ (l ) = "DOES IT HAVE FOUR FEET? " 
1150 LET 0$(2)="15 IT DOMESTIC?" 
1160 LET 0$(3)="DOES IT EAT MEAT? " 
1170 LET 0$ (4 )= "15 IT A WORM?" 
1180 LET 0$(5)= " IS IT AN EAGLE? " 
1190 LET 0$(6)="IS IT A CHICKEN? " 
1200 LET 0$ (7)= " IS IT A MAN?" 
1210 LET 0$(8)= " IS IT AN ELEPHANT?" 
1220 LET 0$(9)="IS IT A WOLF?" 
1230 LET 0$(10)= "IS IT A COW? " 
1240 LET O$(ll)="IS IT A DOG?" 
1250 LET G$="GOOD , I GUESSED IT. " 
1280 RETURN 
1290 REM 
1295 REM 
1349 REM PRINTS QUESTIONS AND GETS ANSWERS 
1350 GOSUB CLEAR SCREEN 
1360 PRINT O$(Z);" "; 
1370 GOSUB GET 
1410 LET A$=INKEY$ 
1420 IF A$="y" OR A$="N " THEN GOTO 1440 
1430 GOTO 1370 
1440 LET C$=C$+A$ 
1450 PRINT ("YES" AND A$="Y")+("NO" AND A$= 

"N" ) 
1460 RETURN 
1470 REM 
1480 REM 
1500 REM TRUNCATE (FINDS LAST NONSPACE) 



1510 FOR K=l TO LEN X$

1520 IF X$(K)=" " THEN GOTO 1540

1530 NEXT K

1540 LET K=K-1

15 50 RETURN

1999 REM CLEAR SCREEN WHEN FULL

2000 IF PEEK 16442<=5 THEN CLS

2010 RETURN

2020 REM

2 500 REM MEMCHECK

2 510 GOSUB CLEAR SCREEN

2520 IF N<=99 THEN GOTO 470

2530 CLS

2 540 PRINT "NO ROOM FOR NEW ANIMALS."

2550 PRINT AT 5,10; "MENU"
2560 PRINT AT 10, 0; "1. ERASE CURRENT ANI

MALS AND START OVER."

2570 PRINT "2. CONTINUE PLAYING WITH CURRE
NT FILE."

2580 PRINT "3. SAVE CURRENT FILE."

2590 PRINT "4. FINISH."

2600 PRINT AT 21,0; "ENTER OPTION NUMBER."

2610 LET A?=INKEY$

2630 IF A$="l" THEN GOTO 180

2 640 IF A$="2" THEN GOTO START

2650 IF A$="3" THEN GOTO 800

2660 IF A$="4" THEN STOP

2670 GOTO 2610

3000 REM WAIT TO GET SINGLE CHARACTER FROM

KEYBOARD

3 010 SLOW

3020 IF INKEY$< >"

3030 IF INKEY$ = "

3040 FAST

3050 RETURN

3060 REM

3070 REM

5000 REM CORRECTIONS

5010 CLS

5015 PRINT "ENTER NEW ANIMAL."

5020 INPUT M$

5030 GOTO 482

5 040 CLS

5042 PRINT "ENTER NEW QUESTION."

5045 FAST

5050 INPUT N$

5060 GOTO 525

THEN GOTO 3020

THEN GOTO 3030

COMPUTE!

The Resource.

Maxell Floppy Disks

The Mini-Disks

with maximum

quality.

Dealer inquiries invited. C.O.D's accepted.

Call FREE (800) 235-4137.
PACIFIC EXCHANGES
100 Foolhill Blvd

San Luii Ob.jpo CA 93401
InCal calllSOll) Vl2hi \b or

1805)54.1.1(137

An Intriguing

New Release from

COMPUTE! Books:

Every Kid's

First Book

Of Robots

And Computers
By David Thornburg

From rhe author's preface:

"This book allows children to develop

skills in computer programming and

geometry through the use of a com

monly available toy - the Big TrakIU

robot vehicle. Programming is intro

duced as the communication tool

through which the child conveys

instructions to the machine. Once

the machine's language limita

tions are understood, it can be

made to follow any procedure

which has been entered by

the user.

"Our use of turtle commands

as the programming language

mirrors the process-based

descriptions commonly used by

children. For example, a child is likely to

describe a nearby location, such as a friend's house, by a

procedure (Go two blocks, turn right, go another block, turn

left,...). Because turtle geometry has been incorporated as

the graphics environment in several computer languages

available for the popular desk-top computers, these pro

gramming ideas can continue to be used as the child learns

to operate other computers."

In Every Kid's First Book Of Robots And Computers, author

David Thornburg conveys a uniquely exciting learning

experience for children, parents, and teachers. The book

uses Big Trak, PILOT/LOGO type languages, and Turtle

Tiles'" to explore the concepts and techniques of robot/
computer programming. Turtle Tiles, included with every

book, are designed to provide hands-on programming

experience to children without access to a Big Trak or a

personal computer. Additionally, the Tiles can be used in

conjunction with either of these items to share and reinforce

the exercises in the book.

Ask for

Every Kid's First Book OfRobots And Computers

at your computer retailer, local bookstore,

or order directly from;

COMPUTE! Books

P.O. Box 5406

Greensboro, NC

27403

$4.95 plus SI.00 shipping and handling.

ISBN 0-942386-05-1. Perfect bound. 96 pages plus Turtle

Tiles'". Fully illustrated.

Dealer and educator quantity discounts are available.

Big Ttak is a trademark of the Mrlton Bradley Company.

Turtle Tiles are a trademark of David D. Thornburg and Innowsion. Ire

For Fastest Service,

Call Toll Free

800-334-0868

In NC 919-275-9809

1510 FOR K=l TO LEN X$ 
1520 IF X$(K)=" " THEN GOTO 1540 
1530 NEXT K 
1540 LET K=K- 1 
1550 RETURN 
1999 REM CLEAR SCREEN WHEN FULL 
2000 IF PEEK 16442<=5 THEN CLS 
2010 RETURN 
2020 REM 
2500 REM MEMCHECK 
2510 GOSUB CLEAR SCREEN 
2520 IF N<=99 THEN GOTO 470 
2530 CLS 
2540 PRINT "NO ROOM FOR NEW ANIMALS. " 
2550 PRINT AT 5 ,10; "MENU " 
2560 PRINT AT 10, 0; ~ERASE CURRENT ANI 

MALS AND START OVER. " 
2570 PRINT "2. CONTINUE PLAYING WITH CURRE 

NT FILE." 
2580 PRINT "3. SAVE CURRENT FILE." 
2590 PRINT "4. FINISH ." 
2600 PRINT AT 21,0; "ENTER OPTION NUMBER ." 
2610 LET A$ =INKEY$ 
2630 IF A$= "l" THEN GOTO 180 
2640 IF A$="2" THEN GOTO START 
2650 IF A$= "3" THEN GOTO 800 
2660 IF A$= "4" THEN STOP 
2670 GOTO 2610 
3000 REM WAIT TO GET SINGLE CHARACTER FROM 

KEYBOARD 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
5000 
5010 
5015 
5020 
5030 
5040 
5042 
5045 
5050 
5060 

SLOW 
IF INKEY$ < >"" 
IF INKEY$ = 
FAST 
RETURN 
REM 
REM 
REM CORRECTIONS 
CLS 

THEN GOTO 3020 
THEN GOTO 3030 

PRINT "ENTER NEW ANIMAL. " 
INPUT M$ 
GOTO 482 
CLS 
PRINT "ENTER NEW QUESTION." 
FAST 
I NPUT N$ 
GOTO 525 

COMPUTE! 
The Resource. 

Maxell Floppy Disks 
The Mini-Disks 
with maximum 
quality. 
Dealer inquiri es invited. e.O.D's accepted. 

fjo PACIFI C EXC;:!~sFREE (800) 235-4 137 . 

( ~~£~:~l~;:~:'i~~~, [(:I~)I ~ 
18051543·1037 ~ ~ 

An Intriguing 
New Release from 
COMPUTE! Books: 

Every Kid's 
First Book 
Of Robots 

And Computers 
By David Thornburg 

From the aurhor's preface: 
"ThiS book allows children (Q develop 
skills In computer programming and 
geometry through the use of a com
monly available {Oy - [he Big Trak , .. 
robot vehICle. Programmln1] is Intro
duced as [he commur'licalion tool 
through which the chrld conveys 
inSlru([ions 10 the machine. Once 
the machine's language limi ta
tions are understood. it can be 
made [Q follow any procedure 
which has been enrered by 
{he user. 
"Our use o f [un Ie commands 
as (he programming language 
mirrors the process-based 
descriptions commonly used by 
children. For example, a child is likely [0 
describe a nearby locanon. such as a friend's house, by a 
procedure IGo rwo blocks, turn right go another block. turn 
left. ... j. Because {unle geometry has been incorporated as 
the graphiCS environment In several computer languages 
avai lable for the popular desk-lOp computers, theSe pro
gramming ideas can continue to be used as [he chi ld learns 
to operate O!her computers." 
In Every Kid's First Book Of Robots And Computers, author 
David Thornburg conveys a uniquely eXCiting learning 
experience for chIldren, parents. and teachers. The book: 
uses Big Trak. PILOT/LOGO type languages. and Tunle 
Til es , .. to explore the concepts and techniques of robot! 
computer programming. Turtle TIles, included With every 
book, are designed to provide hands-on programming 
experie.nce to chHdren without access to a Big Trak or a 
personal computer. Additionally, {he Tiles can be used in 
conjunction w ith eIther of these items lO share and reinforce 
the exercises in the book. 

Ask: for 
Every Kid 's First Book or Robots And Computers 

at your computer retailer, local bookstore, 
or order directly from: 

COMPUTEr Books For Fastest Service, 
P.O. Box 5406 Call Toll Free 
Greensboro, NC 800·334·0868 
27403 In NC 919·275·9809 

54.95 plus 51.00 stl ipping and handling. 
ISBN 0-942386-05-1 . Perfect bound. 96 pages plus Tunle 
Tiles ,to . Furry illustrated. 

Dealer and educalOr quantity discounts are available. 
Brg Trak rs a lrademalk o f tile M rllon Bradley Company. 
Turtle Tries are a uademark of Davrd D. Thornburg and fnnovisron. Inc. 



VIC Kaleidoscope
Alan W Poole

Try VIC Kaleidoscope. You'll find the colors and music

mesmerizing. And you can freeze the display and turn

the sound off as i/ou please. For any size VIC.

This program produces an endless display of col

orful patterns, along with "music" related to the

pattern being drawn. If you see a design that is

especially pleasing, press the space bar to freeze

the picture. Press the space bar again to restart

the kaleidoscope. Press the S key to turn the sound

on or off.

Variables

A: Used in the MOD function and used as the

address to plot a square

B: Used in the MOD function

C: Color number

CC: Color number for border

I, J: Loop counters

K$: Key pressed

N: Number of function being used to calculate

coordinates of points

R: Random number

S: Kaleidoscope stopped flag. 1 = kaleidoscope

going, (1= kaleidoscope stopped

SI: Speaker address

SA: Screen memory starting address

SD: Sound flag. 1 = sound on, 0 = sound off

X, Y: Position to plot a square

20 GOSUB5000

9 7 REM

98 REM *** MAIN LOOP ***

99 REM

100 FORI=0TO999999

110 FORJ=0TO10

120 ONNGOSUB500,5 50,600,6 50,700,7 50

129 REM PLOT POINTS

130 A=SA+22*Y+X:POKEA,160:POKEA+30720,C

140 A=SA+22*(21-Y)+X:POKEA,160:POKEA+30720

,C

150 A=SA+22*Y+21-X:POKEA,160:POKEA+307 20,C

160 A=SA+22*(21-Y)+21-X:POKEA,160:POKEA+30

7 20,C

170 A=SA+2 2*X+Y:POKEA,160:POKEA+30720,C

180 A=SA+22*X+21-Y:POKEA,160:POKEA+30720,C

190 A=SA+22*(21-X)+Y:POKEA,160:POKEA+30720

,C

2 00 A=SA+22*{21-X)+21-Y:POKEA,160:POKEA+30

720,C
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2 05

210

2 20

230

2 35

239

2 40

2 70

275

280

497

498

499

500

510

5 20

550

5 60

5 70

600

610

6 20

6 50

660

6 70

700

710

7 20

7 50

GETK$:IFK$="S"THENSD=1-SD:IFSD=0THENPO
KEV,0

IFSD=0THEN230

POKES1/128+(X+Y)*2.8:POKEV/15
IFK$=" "THENS=1-S

IFS=0THENPOKEV,0:GETK$:GOTO230

REM RANDOMLY CHANGE COLOR, FUNCTION, A

ND BORDER

IFRND(l)<.1THENC=INT(RND(1)*8)

IFRND(l)<.07THENN=INT(RND(1)*6+1)
IFRND(l)<.065THENGOSUB1000

NEXT:NEXT:END

REM

REM *** FUNCTIONS TO CALCULATE POINTS "

REM

B=15:X=

B=21:Y=

RETURN

B=18:X=

B=12:Y=

RETURN

B=20:X=

B=20:Y=

RETURN

B=12:X=

B=20:Y=

)+RND(l

RETURN

B=16:X=

B=21:Y=

RETURN

B=22:X=

FNMOD(ABS(l-SGN(J-6)*{j+2)))

FNMOD(j*J+2*J+7)

FNMOD(I*J)

FNMOD{ABS(ABS(I-ABS(2*1-2*J))))

FNMOD(I)

FNMOD(J)

FNMOD(ABS(Y-J))

FNMOD(ABS(2*J-ABS(I-ABS(2*I-J))

)*3)

FNMOD(ABS(I-SGN(J-10)*J))

FNMOD(I*J)

FNMOD(ABS(3*J-ABS(2*I-ABS(2*I-J

7 60 B=22:Y=FNMOD(ABS(2*J-ABS(2*X-ABS(2*X-J

CHANGE BORDER COLOR

7 70 RETURN

997 REM

998 REM **

999 REM

1000 CC=INT(RND(1)*7)

1010 POKE36879,PEEK(36879)AND248ORCC

1020 POKE646,CC

1029 REM CHANGE 23RD ROW TO MATCH BORDER

1030 PRINT"{HOME}{22 DOWN}";

1040 PRINT"{REV}

1045 POKESA+50 5,160:POKESA+31225,CC

10 50 RETURN

4997 REM

4998 REM *** INITIALIZATION ***

4999 REM

5000 print"{home}{clear}":poke36879,8
5010 printtab(5)"{red}k{cyn}a(pur}l[grn}e{

blu}i{yel}d{wht}o[red}s{cyn}c{pur}o{g

rn}p{blu}e"

5020 print:print:print"{grnjpress space

bar to freeze kaleidoscope"

5025 print:print"press space bar again to

continue"

VIC Kalei doscope 
Alon W Poole 

Try VIC Knleidoscope. Yo II 'II filld the colors nlldllll/sic 
lIIeslllerizillg. Alld YOII enll freeze the displav nlJ(i 1111"1/ 

Ihe sOlllld of! ns 1/0 11 plense. For nllY size VIC. 

This program produces an end less di splay of col
orfu l patterns, along with "music" related to the 
patte rn being drawn . If you see a des ign that is 
especially pleasing, p ress the space bar to freeze 
the picture . Press the space bar again to restart 
the ka leidoscope. Press the S key to turn the sound 
o n o r off. 

Variables 
A: Used in the MOD fun ction and used as the 
address to plot a squa re 
B: Used in the MOD fun ctio n 
C: Color number 
CC: Color number for border 
I, J: Loop counters 
K$: Key p ressed 
N: Number of function being used to calculate 
coord inates of points 
R: Ra ndom number 
5: Ka leidoscope stopped fla g. ·1 = kaleidoscope 
going, 0= ka leidoscope stopped 
5 1: Speaker address 
5A: Screen memory starting address 
SO: Sound fla g . 1 = sound on, 0 = sound off 
X, Y: Position to p lot a square 

20 GOSUB5000 
97 REM 
98 REM *** MAIN LOOP *** 
99 REM 
100 FORI=0T099999 9 
110 FORJ=0T010 
1200NNGOSUB500 , 550 , 600 , 650,700 , 750 
129 REM PLOT POINTS 
130 A=SA+22*Y+X:POKEA , 160:POKEA+30720 , C 
140 A=SA+22*(21 - Y)+X:POKEA,160:POKEA+30720 

, C 
150 A=SA+22*Y+ 21 - X: POKEA , 160:POKEA+30720,C 
160 A=SA+22*(21 - Y)+21-X:POKEA , 160:POKEA+30 

720,C 
170 A=SA+22*X+Y : POKEA,160:POKEA+30720,C 
180 A=SA+22*X+21-Y : POKEA , 160:POKEA+30720,C 
190 A=SA+22*(21 - X)+Y:POKEA , 160:POKEA+30720 

, C 
200 A=SA+22*(21- X)+21 - Y : POKEA, 160:POKEA+30 

720 , C 
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205 GETK$:IFK$= "S "THENSD=1 - SD:I FSD=0THENPO 
KEV , 0 

210 IFSO=0THEN230 
220 POKES1,128+(X+Y)*2.8:POKEV , lS 
230 IFK$ = " "THENS=l - S 
235 IFS=0THENPOKEV,0:GETK$:GOT0230 
239 REM RANDOMLY CHANGE COLO R, FUNCTION, A 

ND BORDER 
240 IFRNO(l)<.lTHENC=INT(RND(l)* S ) 
270 IFRND(1)< . 07THENN=INT(RND(1)*6+1) 
275 IFRNO(1 ) <. 065THENGOSUB100" 
280 NEXT : NEXT:ENO 
497 REM 
498 REM *** FUN CTI ONS TO CALCU LAT E POINTS 

*** 
499 REM 
500 B=15:X=FNMOD(ABS(I-SGN(J - 6)*(J+2») 
510 B=21:Y=FNMOO(J*J+2*J+7) 
520 RETURN 
550 B= 18 : X=FtIMOO ( I* J ) 
560 B=12:Y=FNMOO(ABS(ABS(I - ABS(2*I - 2*J»» 
5 70 RETURN 
600 B=20 : X=FNMOO(I) 
610 B=20 : Y=FNMOD(J) 
620 RETURN 
650 B=12 : X=FNMOD(ABS(Y- J» 
660 B=20:Y=FNMOD( ABS(2*J- ABS( I - ABS( 2 *I - J» 

) +RND( 1) *3) 
670 RET URN 
7110 B=16:X=FNMOD (ABS(I - SGN(J - 10)*J» 
710 B=21:Y=FNMOO(I*J) 
720 RETURN 
750 B= 2 2:X=FNMOO(ABS(3*J - ABS(2*I - ABS (2*I-J 

»» 
7 60 B= 22 : Y=FN~IOO ( ABS (2 *J- ABS ( 2 *X - ABS ( 2 *X- J 

»» 
7 70 RETURN 
997 REM 
9 98 REr.1 * * * CHANGE BO RDER COLOR * * * 
9 9 9 REM 
1000 CC= INT(RND(1)*7) 
1010 POKE36879 , PEEK(368 79)AND2480 RCC 
1020 POKE646 , CC 
1029 REM CHANGE 23RD ROW TO MATCH BORDER 
11130 PRINT" [HOME) [2 2 DOWN)"; 
1040 PRINT " [REV) 
1045 POKESA+S05,160 : POKESA+31225,CC 
1050 RETURN 
4997 REM 
49 9 8 REM *** INITIALIZATION *** 
4999 REM 
5000 PRINT" [HOME) [ CLEAR) ":POKE3 6B 79 , 8 
5010 PRINTTAB(5)"[REO)K[CYN)A[PUR) L [ GRN)E[ 

BLU)I[YEL)O[WHT)O[RED)S[CYN)C[P UR)O[G 
RN) P [BLU)E" 

5020 PRINT : PRINT : PRINT" [GRN)PRESS SPACE 
BAR TO FREE ZE KAL EIDOSCOPE " 

5025 PRINT : PRINT"PRESS SPACE BAR AGAIN TO 
CONTINUE " 



UMI Software is Making

"Home"WorkFun

Wordcraf[ 20 Viterm B BUTI
UMI gives you sophisticated word

processing software complete in

one package! Wordcraft 20©, with

a tutorial tape, contains 8K RAM, a

unique automatic mail list feature,

and everything else you'll need to

create picture-perfect documents.

This fully featured system lets you

change a character, a word, an entire

block of text; and sends encoded

electronic mail. With 4-direction

scrolling, you see it before you print;

and it's compatible with any printer.

With Wordcraft 20©, you'll never be

at a loss for words again.

A sophisticated communications pro

gram that links you and your VIC™ to

the world of information, VITERM B is

compatible with virtually any modem.

Your access to information banks and

services over the telephone system is

astonishing. At your fingertips, you'll

have UPI news and features, informa

tion encyclopedias, discount buying

services, the stock market and educa

tional programs. And, VITERM B

accesses CompuServe, THE SOURCE,

and other similar computer services.

You'll be able to send and receive

personal electronic mail, set up per

sonal finance programs, make travel

reservations — all at electronic speed.

The world is yours at the touch of a

key with UMI's VITERM B.

Improve your BASIC program with

UMI's BUTI treatment. Adding 17 new

commands to the BASIC language in

your computer, BUTI formats the ViC"

to imitate 8K, 3K, or minimum mem

ory configurations. BASIC program

errors will stop program execution,

list and mark the line of BASIC where

the error occurred. Other features are

single-step execution, renumbering,

block search & replace, block line

delete, tape append, and BASIC

variable dump.

Simple ... quick... and on command.

That's the BUTI treatment foryour VIC™.

VICEPS — Connects Epson MXl 00 or MX80 toyour V1C20™ • Prints

high-resolurion graphics and character sets using Epson

Graftrax • Does formatted BASIC program listings

Vl-CALC — 10 memory registers and 4 stacked data • Registers al

ways visible • Math function results visible at a single keystroke

VI-DATA —Powerful data base program on cassette ordisk • User-

defined screen format • Print screen format • Format print

output • Alphanumeric sort

VI-CHECK — Manages checkbook • Lists accounts • Makes de

posits • Keeps balance current • Lists transactions • Catches

duplicate entries • Features calculator mode

FORTH 20

Structure of PASCAL or COMAL:

• Speedofmachinecode —lOtimesfasterthanBASIC • Inter

active; both a compiler and an interpreter • Transportable —

based on FORTH 79-Standard • A language you tailor to your

application by adding new commands • Comes complete

with an extensive instuction manual and examples.

United Microware Industries, Inc.

3503-C Temple Avenue

Pomona, CA 91768 (714) 594-135!

VIC & V1C20 are trademarks of Commodore. Inc Wordcufi 20 is

copyrighted by PL Dowson CompuSerw is a registered

trademark of H R Block THE SOURCE is a regis:ered trademark

ofSoi:'ce Telecomputing Corporation.

OMI Software is Making 
"Home"Work Fun 

Wordcran20 
UMI gives you sophisticated word 
processing sohware complete in 
one package I Wordcraft 20©, w ith 
a tutorial tape, contains BK RAM. a 
unique automatic mail list feature, 
and everything else you'll need to 
create picture-perfect documents. 
This fully featured system lets you 
Change a character, a word, an entire 
block of text; and sends encoded 
electronic mail. With 4-direction 
scrolling, you see it before you print; 
and it's compatible with any printer. 
With Wordcraft 20©, you' ll never be 
at a loss for words again. 

Vilerm B 
A sophisticated communications pro
gram that links you and your VIC· to 
the world of information, VlTERM B is 
compatible with virtually any modem. 
Your access to information banks and 
seNices over the telephone system is 
astonishing. At your fingertips, you'll 
have UPI news and features, informa
tion encyclopedias, discount buying 
seNices, the stock market and educa
tional programs, And, VlTERM B 
accesses CompuSeNe, THE SOURCE, 
and other similar computer seNices, 
You'll be able to send and receive 
personal electronic mail, set up per
sonal finance programs, make travel 
reseNations - all at electronic speed, 
The world is yours at the touch of a 
key w ith UMl's VlTERM B, 

BUTI 
Improve your BASIC program with 
UMl's BUTltreatment, Adding 17 new 
commands to the BASIC language in 
your computer, BUTI formats the VIC· 
to imitate BK, 3K, or minimum mem
ory configurations, BASIC program 
errors will stop program execution, 
list and mark the line of BASIC where 
the error occurred, Other features are 
single-step execution, renumbering, 
block search & replace, block line 
delete, tape append, and BASIC 
variable dump. 

Simple .. , quick . ,and on command. 
That's the BUTI treatment foryourVlC·, 

V1CEPS - Connem Epson MXIOO or MX80 to yourVlC20'· • Prints 
high-resolution graphics and character sets using Epson 
Graftrax • Does formatted BASIC program listings 

-

VI-CALC - 10 memo/)' registers and 4 stacked data . Registers al 
ways visible . Math function results visible at a single keystroke 

VI-DATA - Powerful data base program on cassene or disk . User
defined screen format . Print screen format . Format print 
output . Alphanumeric sort 

VI-CHECK - Manages checkbook . Lists accounts . Makes de
posits . Keeps balance current - Lists transactions . Catches 
duplicate entries . Features calcularor mode 

FORTH 20 
Structure of PASCAL or COMAl: 

• Speed of machine code - IOtimes faster than BASIC . Imer
active; both a compiler and an interpreter . Transportable -
based on FORTH 79-Srandard • A language you ta ilor ro your 
application by adding new commands . Comes complete 
With an extensive instuction manual and examples. 

United Microware Industries, Inc. 
3503-C Temple Avenue 
Pomona, CA 9176B1714) 594-1351 

\I1C 8. VlC10 ale !fademar~ of Commr::xiore. Inc WOIdcrah 10 IS 
CO,D)·ngh[OO oy P L ~ CompuSeM> IS <r leglS[efOO 
trademark of H R Block THE SOURCE IS a reglS1etecllfac1emark 
of Source Telecompullng COI"POI<r!1Orl. 



5030 PRINT:PRINT"PRESS S TO TURN OFF SOUN

D"

5035 PRINT:PRINT"PRESS S AGAIN TO TURN SOUN

D BACK ON"

5040 PRINT"{04 DOWN}"

5050 PRINT"[WHTlPRESS RETURN TO BEGIN";
5 060 GETK$:R=RND(1):IFK$ <>CHR?(13)THEN5060

5070 R=RND(R*1000)

5080 SD=1:S=1:N=INT(RND(1)*5+1):C=INT(RND(1

5090 PRINT"[CLEAR}"
5100 SA=4*(PEEK(36866)AND128)+64*(PEEK(3686

9)AND112)

5110 S1=36876:V=36878

5120 deffnmod(a)=int((a/b-int(a/b))*b+.05)*
sgnCa/b)

5130 RETURN (S

VIP ENTERPRISE

CUSTOM COMPUTER EXPANSION CHASSIS

PRESENT THE ULTIMATE IN EXPANSION AND COOLING CHASSIS

ALL OF THIS IN A FINE PIECE OF SOLID HARDWOOD FURNITURE.

• FAN IS IMPEDANCES
PROTECTED AND OF

THE HIGHEST QUALITY

• TOTALLY FUSED

PROTECTED
• SOLID HARDWOOD +
HAHDWOOD PLYWOOD

• NO PRESS BOARD
• COOL AIR IS BLOWN
THROUGH AND

FILTERED. LIKE ON

MAIN FRAME
COMPUTER

-THE PRICE AT
RIGHT IS FOR THE
CABINET SHOWN

WE ALSO WILL BUILD -
CUSTOM TO SUIT

1 TO 8 DISK DRIVES

BASIC WOOD
"OAK-

applE is;

DISK DRIVE

COMPUTER

KEYBOARD

■ ■ ■ .'.

SIDES

AVAILABLE fOH THE

VIC ?O COMM 6J

ATARI AND APPLE

PRICES START

SI 89.95

CALL FOB INFOH

AT ]-7 14-527-8264
HOURS M mru S

SOOAM IO6O0PM

SUNDAY 8 0010 1 DO

SHIPPING

COST NOT

INCLUDED

PAT PENDING

VIC-20 and CBM 64

EXPRNDER BDHRD5

4 Slol tor Ihe 64. Toggle switches and

reset switch

P/N C64 S69.95

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

exceptional value. New pro

ducts are being added monthly,

so write for complete catalog.

6 Slol lor ihe VIC. Toggle switches

and reset switch

Slot tor Ihe VIC. No switches, reset, or

(use

P/N V36 '79.95 P/N V13 M9.95

4 Slol lor the VIC. Toggle switches anO

reset switch.

P/N V24 *69.95

PRECISION TECHNOLOGY. INC.

COMPUTER PRODUCTS DIVISION

P.O. BOX 1S4S4

SALT LAKE CITY. UTAH fill 15

(SOU 487-6266

3 Slol lor Ihe Vic. Slide switches no

reset switch

P/N V23 (59.95

See your dealer, or place

your order direct

VISA-M/C-CHECK-COD

SOUTHERN AUDIO VIDEO ELECTRONICS. INC

1782 Marietta Blvd., N.W., Atlanta, Georgia 30318

z commodore 64—$399.95

Commodore VIC 20 159 00
VIC 1530 Datassette 62.00

VIC 1540 Single Disk Drive (VIC 20) 314.00
VIC 1541 Single Disc Drive (C-64) 324 00
VIC 1525 Printer (VIC 20 or C64) 322.00
VIC 1600 Telephone Modem 91.00
VIC 1111 16K Expander 69 00

VIC 1914-18 Adventure Series (each) 28 00
VT 106A/107A Program Packages (each) 43.00
VIC 1930 Visible SoFar System 22 00
VICLC Choplifter 31 50
VIABC Astro Blitz 31 50

VIHFT Household Finance 21.00
UMI 1619 Alien Blitz 27 00
UMI 6634 Kosmic Kamikaze 17 00
UMI 6803 Skymath 11 00
HES G202 Maze of Mikor 12.00
HES C3O3Turtle Graphics 25.00
HES C304 Hes Writer 25.00
Call us for information on new C64 software.

CARDC0
At Last! Play Atari on your Commodore computer with a Cardco
card adapter.

CA/1 Atari Game Adapter $59.00
CB/6 Six Slot Expansion Interface 66.00
CB/3 Three Slot Expansion Interface . 26.00
CE/1 Cassette Interface 29.00

Mini-Disks. 5%"

MD-2D Double sided, double density. For use on Tl, Shugart or
equivalent (10 pkg.) S47.50

MD-1 Single sided, single density for mini floppy disc drives
(10 pkg.) $33.50

Royal Alpha Interface 2001A

Daisy Wheel Printer.'—$495.00."
'With port to interface with Tl 99/4A.

Five print types available; 100 character keyboard (46 keys) with
all keys electronically repeatable, automatic carriage return and

line spacing; one touch tab clearance; page end indicator on paper
support, plus many other features.

Shugart/compact, single and double density ca
pable SA400 Mini Floppy" Disk Drive—$260.00.
125/250K Byte (unformatted) storage.

SA450 Double sided, double density Mini Floppy—$329.00.
250/5O0K Byte (unformatted) storage.

Get the best prices on hardware and software. For a

complete listing of all SAVE's products, send $5.00 for our
catalogue (refundable with your first order).

Enjoy the convenience of in-home shopping. Call our toll free

number today.

Use your American Express, VISA, Mastercard, check or

money order. Minimum order of $50. Shipping and handling

charges are extra. All prices are subject to change without
notice. Allow 2-4 weeks for delivery. Prices good through
May 15, 1983.

Order Toll Free 1-800-241-2682

In Georgia (404)351-8459
COMPUTE! Moy1983

5030 PRINT : PRI NT" PRESS S TO TURN OFF SOUN 
D" 

5035 PRINT:PRI NT "PRESS S AGAIN TO TURN SOUN 
D BACK ON " 

5040 PRINT " (04 DOWN) " 
5050 PRINT " (WHT)P RESS RETU RN TO BEGIN "; 
5060 GETK$ : R=RND (1) : IFK$ <> CHR$ (13 )THEN5060 
50 70 R=RND(R*1000) 
5080 SD=1:S=1: N=INT(RND(1)*5+1):C= INT ( RND(1 

)*7+1) 
5090 PRINT " (CLEAR) " 
5100 SA=4*(PEEK(36866)AND128) +64*(PEEK ( 3686 

9 )AND1l2 ) 
5110 Sl=36876:V=3 68 78 
5120 DEFFNMOD (A)=I NT«A/ B- I NT(A / 8»*B+ . 05)* 

SGN(A/ B) 
5130 RETURN © 

U lP ENTERPRISE 
919 N 0. ... 9 " '. 

ANA"[' ''' c..o 9180' 

CUSTOM COMPUTER EXPANSI ON CHASSIS 
PRESENT THE ULTIMATE IN EXPANSION AND COOLING CHASSIS 
AL L OF THIS IN A FI NE PieCE OF SOLI D HARDWOOD FURNITURE. 

MONIIOR SITS 0"1 JOP 
• FAN IS IM PEDANCES 

PAOTECTED AND OF 
THE HIGH EST QUALITY 

• TOTALLY FUSED 
PROTECTED 

DISK DRIVE I~~~i~\ 
AV.'l.eLE f OR ft.[ 

VlC-20 co .... &t 
AUA' M< O APPI.[ 

_ SOLID HARDWOOD + 
HARDWOOD PLYWOOD 

• NO PRESS BOARD 
- COOL Al A IS BLOWN 

THROUGH AND 
FILTERED. LIKE ON 
MAI N FRAME 
COM PUTER 

CO MPUTER 
KEYBOARD 

PRICES STA~+ 
$189.95 

.. TH E PRICE AT 
RIGH T IS FOA THE 
CABI N ET SHOWN 

~Js~'oS9 T~~'u~TUI LD ~ 
I TO 8 DISK DRIVES ;:: 

SOLID 
H,\RD\'/OOD 

SIDES 

CAU fOA INf OR 
.. T 1- 1 14-527-8 264 

"OURS '" '"'Y S 
100 . " 10 6-00" '" 
SUN04Ytloo,c 100 

o,lI' ~ESlOE N1S 
ODD ", SALES Iu 

S .. ,PPl N('; 
COSI NOI 
INClUOED 

PAl PE NOIN{; 
BASIC WOOD 
"OAK" .""H 's ~ l;l 40[t.' .". O •• ""l( MUll IS " I" "O(M."~ O. 0 TA'" ' '< C 

~,c 70 A r.O M"OOO" t ,,4 '''E I".DE ~" R ~ S Of co,."~OOO"l 

VIC-20 and CBM 64 
EXPRNDER BORRDS 

4 Sial lor Ihe 64. To gg le sw'tches and 
reset SWitch 

PIN C64 $69.95 

6 Slol lor the VIC. Toggle SWItches 
ano reset sw,tch 

PIN V36 S79.95 

45101 lor Ihe VIC. Tog gle swllChesand 
feset sw,tch. 

PIN V24 '£9.95 

PTI offers the fines t se lec tion 
of expander boards avai lable 
for the VIC"20 and CBM 64 . 
The desi gn fea tures. quality 
construction. and competitive 
prices make any of them an 
except ional value. New pro" 
ducts are being added monthly. 
so write for complete catalog. 

Slot lor Ihe VIC. No sw,tches. reset. or 
luse 

PIN V13 

, 
J Siol lor Ihe Vic. Slide SWi tches. no 
reset sw'tch 

PIN V23 '59.95 

PRECISION TECHNOlOGV. INC 
~ COMPUTE R PR OOUCTS OIVI SION See your dealer. or place 

your order direct r-n P O eox lS4~ 
SALT lAKE CITY UTAH 84115 

(801) 481 &2&6 

148 COMPUlE! Mcy1Q83 

VISA-M/C-CHECK-COD 

SO'JTHER'~ A''''IO VIDEO ELECTRONICS. INC. 

1782 Marietta Blvd., N .W., Atlanta. Georgia 30318 

(= commodore 64-$399.95 

_ •••• ".. ~~ ___ u .... .., . , 
-.,. - ..... ¥ ... ~,. .. . . -. .' 

=:::' -:~<> " ~"~M" , _ _ 
C' _. '": ':n" ......... ~_of\oo& 

- ------- ~-

Commodore VIC 20. . . . . .. . • , • •.•. 
VIC 1530 Datassette .. , .... .... . . 
VIC 1540 Single Disk Drive (VIC 20). 
VIC 1541 Single Disc Drive (C-64) , , , 
VIC 1525 Printer (VIC 20 or C64), 
VIC 1600 Telephone Modem. . . . . . .. . .... , • . 
VIC 1111 16K Expander .. . ............ . .. . . 
VIC 1914-18 Adventure Series (each) . . . . 
VT 106A/ l07A Pro~ram Packages (each). , , . . .. • . 
VIC 1930 Vtsible So ar System .. .. . . . . . . .. . .... . 
VICLC Chopiifter. . . , , , , , . , 
VIABC Astro Blitz .... , . . ... , , , ... . .. , 
VIHFT Household Finance . . ... . . . .. • •. . 
UMI 1619 Alien Blitz . .... " , . . .. . .. 
UMI 6634 Kosmic Kamikaze. 
UMI6803 Skymath ... ,. " ... .. . 
HES G202 Maze of Mikor .. . .. . ..... . ... . . 
HES C303 Turtle Graphics ...... .. ......... . . 
HES C304 Hes Writer .. . .......... .. . . 
Call us for information on n8YJ e64 software. 

CARDCO 

159.00 
62.00 

314.00 
324,00 
322,00 

91.00 
69:00 
28.00 
43.00 
22.00 
31.50 
31 .50 
21.00 
27.00 
17.00 
11.00 
12.00 
25,00 
25,00 

At Last! Play Atari on your Commodore computer with a Cardco 
card adapter. 
CAl l Atari Game Adapter .. , . . . . . . . .. . .... , , . $59,00 
CB/6 Six Slot Expansion Interface. . . . . . 66.00 
CB/ 3 Three 5101 Expansion Interface. , 26.00 
CEil Cassette Interface, , . ..... . , , , , , , , , , , , , , . . 29.00 

Maxello Mini·Disks. 5 )4:' 
MO-20 Double sided. double density. For use on TI. Shugart or 

equivalent(10 pkg.) . .. ... , ...... .. ...... $47.50 
MO·1 Single sided, single density for mini floppy disc drives 

(IOpkg.) . . , ., ' , .. . , ........... . . .. .. . $33.50 

Royal Alpha Interface 2001A 
Daisy Wheel Printer."-$495.00.o 

"With port to interface with TI99/4A. 
Five print types available; 100 character keyboard (46 keys) with 
all keys electronically repeatable. automatic carriage return and 
line spacing; one touch tab clearance; page end indicator on paper 
support. piUS many other features. 

Shugart/compact. single and double density ca
pable SA400 Mini Floppy· Disk Drive-$260.00. 
125/250K Byte (unfonnatted) stora9'" 
SA450 Double sided. double densoty Mini Floppy-$329.00. 
250/5001< Byte (unformatted) storage. 

Get the best prices on hardware and software. For a 
complete listing of all SAVE's products, send 55.00 for our 
catalogue (refundable with your first order) . 
Enjoy the conventence of in-home shopping. Call our toll free 
number today. 
Use your American Express, VISA. Mastercard. check or 
money order. Minimum order of $50. Shipping and handling 
charges are extra. All prices are subject to ~ without 
notice. Allow 2-4 weeks for delivery. Prices Ihrough 
May 15. 1983. 

Order Toll Free 1-800-241-2682 
In Georgia (404)-351-8459 



FIVE POWERFUL SOFTWARE

DEVELOPMENT TOOLS
Plus Zhe Smting ftcw Book

INSIDE THE VIC

Doft Jrench

THE BOOK

■ Written for both beginners and

professionals.

■ Clear, complete explanation of the

internal workings of the VIC.

■ Machine language explained so you

can understand it.

Hexadecimal and binary made clear.

■ How to do fast-action graphics, pro

gram for joysticks, game paddles and

sound effects.

■ Complete list of the internal VIC

operating programs and how to use them

in your own programs.

■ Auto-start cartridges and how to

make your own.

■ Step-by-step guide to the use of the

development tools.

Sample programs fully explained.

THE TOOLS

DECODER - Turns machine language pro

grams flike game cartridges, utility car

tridges or even the VIC'S own operating

programs) into an English-like language

(Assembly) you can understand. Produces

listings to screen, printer and cassette.

Programs produced can be improved,

customized or studied to see how they

were written.

EDITOR - Used to create or modify

assembly language programs, accepts the

output from the decoder as input.

Enables you to make, save and update

Assembly language programs.

ASSEMBLER - Converts Assembly

language back into machine language.

Lets you use labels and complex address

expressions in your programs. Saves the

machine language output on tape.

Described by Jim Butterfreld of COMPUTE

magazine as "a remarkable feat". Given

a four-star review by Gregory Yob of

Creative Computing. Called "elegant" by

Jim Strasma of Midnite Software

Gazette/The Paper.

LOADER - Loads the programs created

and saved with the other tools. Also lets

you save machine language programs

onto tape so they may be loadable with

usual "LOAD" command.

MONITOR - Lets you single-step through

your program one instruction at a time,

displaying all the registers and status

bits. Memory display and modify made

easy. Bypass any instruction with ease.

FOR $49*95 plus $a.eo postaoi and handling
Standard version runs on any lystem with Datasette (5K and up)

Add $3.00 for dlilc version, $3.00 for extended features (minimum 8K)

Send check, M.O., VISA/MC ($2.00 S.C.) or specify C.O.D. (add $3.00) to:

P.O. Box 207, Cannon Falls, MN 55009

507-263-4821

VIC-20 Is a registered TM of

Commodore Business Machines Inc.

FIVE POWERFUL SOFTWARE 
DEVELOPMENT TOOLS 

Pills (;lte Excitinfl ;New Eook 
INSIDE THE VIC 

Elf: :Don 'lrenclt 
THE BOOK THE TOOLS 
• Written for both beginners and 
professionals . 

• Clear. complete explanation of the 
internal workings of the VIC. 

• Machine language explained so you 
can understand it. 

• Hexadecimal and binary made clear. 

• How to do fast-action graphics, pro
gram for joysticks, game paddles and 
sound effects. 

• Complete list of the Internal VIC 
operating programs and how to use them 
in your own programs. 

• Auto-start cartridges and how to 
make your own. 

• Step-by-step guide to the use of the 
development tools. 

• Sample programs fully explained. 

ALL FOR $49.95 

DECODER - Turns machine language pro
grams llike game cartridges, utility car
tridges or even the VIC's own operating 
programsJ into an English-like language 
(AssemblyJ you can unde rstand. Produces 
listings to screen, printer and cassette. 
Programs produced can be improved, 
customized or studied to see how they 
were written. 

EDITOR - Used to create or modify 
assembly language programs, accepts the 
output from the decoder as input . 
Enables you to make, save and update 
Assembly language programs. 

ASSEMBLER - Converts Assembly 
language back into machine language. 
Lets you use labels and complex address 
expressions /n your programs. Saves the 
machine language output on tape. 
Described by Jim Butterfield of COMPUTE 
magazine as "a remarkable feat ". Given 
a four-star review by Gregory Yob of 
Creative Computing. Called "elegant '· by 
Jim Strasma of Midnite Software 
GazettelThe Paper. 

LOADER - Loads the programs created 
and saved with the other tools . Also lets 
you save machine language programs 
onto tape so they may be loadable wi th 
usual " LOAD ·· command. 

MONITOR - Lets you single-step through 
your program one Instruction at a time, 
d/splaying all the registers and status 
bits. Memory display and modify made 
easy. Bypass any Instruction with ease. 

PLUS t2.00 POSTA •• All. IIAIIDLIII. 

Standard version runl on any IYltem with Datalette (5K and up) 
Add '5.00 for dl.k venlon. '5.00 for extended feature. (minimum 8K) 

Sand chacko M.O., VISA/MC ($2.00 S.C.) or Ipeclfy C.O.D. (add 53.00) to: 

P.O. Box 207, Cannon Falls, MN 

507-263-4821 

VIC-20 Is a r~glS(~r~d TM of 
Commodor~ Busln~ss Machln~s Inc. 



Instant

Commodore 64 Art
Bob Urso

Both of these Commodore 64 graphics programs - one

random, the other user-controlled - create impressive,

handsome designs.

Anyone seeing your 64 while you're running one

of these two programs might think that you've

just looted the Museum of Modern Art. Each pro

gram lets you create colorful and expressive

graphics on your Commodore 64.

Program 1 is a totally random graphics

routine. Color, direction, and symbol selection

are done in lines 30-89. POKEing in the symbol

and updating its position for the next cycle are

handled by line 90. Lines 95 and 96 limit the design

to the screen area.

The time (line 11) is set at 1000 to clear the

screen after it fills up a bit. You can increase T to

let your design become more complicated; or you

can eliminate lines 11 and 99-120, and the graphics

will fill your screen until the next power outage.

The second program is called "Sketch-0"; it

lets you do the designing. You can change the

colors by pressing the color keys without having

to press CONTROL. The symbol select keys are

grouped to the left so that they do not interfere

with your direction selection keys.

You can move in eight directions, allowing

for diagonal, as well as horizontal and vertical,

lines. Once you press a direction key, the design

will continue to print in that direction until it

reaches the edge of the screen, or until you press

anv of the other kevs to stop it.

It's doubtful that you'll ever make a

Rembrandt jealous, but you should be more than

rewarded for the short time it takes to type these

programs.

Program 1: Random Graphics Routine

10 REM RANDOM DOODLE

11 T=1000

15 PRINT"[CLEAR}"
17 POKE53280,0:POKE53281/0

20 P=1024+INT(RND(l)*999)+l:G=P+54272

150 COMPUTE! Mav1983

30 Z=INT(5*RND{l)

40 IFZ=1THENS=81

41 IFZ=2THENS=64

42 IFZ=3THENS=84

43 IFZ=4THENS=102

44 IFZ=5THENS=160

45 K=INT(8*RND(1)

50 IFK=1THENC=9

51 IFK=2THENC=1

52 IFK=3THENC=2

53 IFK=4THENC=3

54 IFK=5THENC=4

55 IFK=6THENC=5

56 IFK=7THENC=6

57 IFK=8THENC=7

80 D=INT(8*RND(1)

81 IFD=lTHENR=-39

82 IFD=2THENR=-40

83 IFD=3THENR=-41

84 IFD=4THENR=-1

85 IFD=5THENR=1

86 IFD=6THENR=39

87 IFD=7THENR=40

88 IFD=8THENR=41

89 M=INT(40*RND(1)

9 0 FORZ=1TOM:POKEP,S:POKEG,C:P=P+R

95 IFP<=1024THENP=P-R

96 IFP>=2023 THEN P=P-R

97 G=P+54272

99 T=T-1

100 IFT=0THENGOTO10

110 PRINT"TIME";T

120 PRINT"{03 UP)"
1101 NEXTZ

1110 GOTO30

Program 2: sketch-o

10 REM SKETCH-0

20 P=1524:S=160:C=1

90 POKE53280,0:POKE53281,0

95 GOTO1000

99 PRINT"{CLEAR}"
100 G=P+54272

200 POKE P,S :POKEG,C

300 GET G$:IFA?<>G$ANDG$<>""THENA$=G$

310 IFA$="l"THENP=P-40

320 IFA?="U"THENP=P-41

330 IFA?="O"THENP=P-39

340 IFA$="J"THENP=P-1

Instant 
Commodore 64 Art 

Bob Urso 

Bolli of Illese COllllllodore 64 grapllics prograllls - olle 
random , tlte of hcr user-coil trolled - crea It! 1111 pressi'vc, 
ha1ldsome ries(CS lls. 

Anyone seeing your 64 while you' re running one 
of these two programs mig ht think that yo u've 
just looted the Museum of Modern Art. Each pro
gram lets you crea te colorful and expressive 
graphics on yo ur Commodore 64. 

Program 1 is a totally random grap hics 
routine. Color, d irec tion, and symbol selection 
are done in li nes 30-89. POKEing in the symbol 
and updating its position for the nex t cycle are 
hand led by line 90. Lines 95 and 96 limit the design 
to the screen area. 

The time (line 11 ) is set at 1000 to clear the 
screen after it fills up a bit. You can increase T to 
let your design become more complicated; or you 
can eliminate lines 11 and 99-120, and the graphics 
wi ll fill yo ur screen until the next power outage. 

The second program is ca lled "Sketch-O"; it 
lets YO ll do the designing. You can change the 
colors by pressing the color keys without having 
to press CONTROL. The symbol se lect keys are 
grouped to the left so that they do not interfe re 
with your direction selection keys. 

You ca n move in eight directions, allowing 
for diagonal , as well as horizontal and vertical , 
lines . Once you press a direction key, the design 
wi ll continue to print in that direction until it 
reaches the edge of the screen, or until you press 
any of the other keys to stop it. 

It's doubtful that you' ll ever make a 
Rembrandt jealous, but yo u shou ld be more than 
rewarded for the short time it takes to type these 
programs. 

Program 1: Random Graphics Routine 

10 REM RANDOM DOODLE 
11 T=1000 
15 PRINT" [CLEAR) " 
17 POKE53280,0:POKE53281,0 
20 P=1024+INT(RND(1)*999)+1:G=P+54272 
150 COMPUll! May 1983 

30 Z=INT(5*RND(1»+1 
40 IFZ=lTHENS=81 
41 IFZ=2THENS=64 
42 IFZ=3THENS=84 
43 IFZ=4THENS=102 
44 IFZ=5THENS=160 
45 K=INT(8*RND(1»+1 
50 IFK=lTHENC=9 
51 IFK=2THENC=1 
52 IFK=3THENC=2 
53 IFK=4THENC= 3 
54 IFK=5THENC=4 
55 IFK=6THENC=5 
56 IFK= 7THENC=6 
57 IFK=8THENC=7 
80 D=INT(8*RND(1»+1 
81 IFD=lTHENR=-39 
82 IFD=2THENR=-40 
83 IFD=3THENR=-41 
84 IFD=4THENR=-1 
85 IFD=5THENR=1 
86 IFD=6THENR=39 
87 IFD=7THENR=40 
88 IFD=8THENR=41 
89 M=INT(40*RND(1»+1 
90 FORZ=lTOM:POKEP,S : POKEG,C:P=P+R 
95 IFP<=1024THENP=P-R 
96 IFP>=2023 THEN P=P-R 
97 G=P+54272 
99 T=T-1 
100 IFT=0THENGOT010 
110 PRINT"TIME";T 
120 PRINT"[03 up)" 
1101 NEXTZ 
1110 GOT030 

·Program 2: Sketch-O 

10 REM SKETCH- 0 
20 P=1524,S=160,C=1 
90 POK E53280,0:POKE53281 , 0 
95 GOT01000 
99 PRINT" (CLEAR)" 
100 G=P+54272 
200 POKE P , S , POKEG ,C 
300 GET G$, IFM <>G$ANDG$ <>" "THENM=G$ 
310 IFA$= " I "THENP=P - 40 
320 IFM= "U"THENP=P-41 
330 IFA$="0"THENP=P-39 
340 IFA$="J"THENP=P-l 



Four smart ways

to makeyourAtari 400/800,

TRS-80 COLOR,VIC-20 and Commodore 64

much more intelligent.

The Color Accountant pays

for itself. This complete per

sonal financial package is

designed to make your money

easier to manage. Included are:

1. Checkbook Maintenance

2 Chart ofAccounts

3. Check Search

4 Income/Expense Statement

5. Net Worth Statement

6. Color Graph Design Package

7. home Budget Analysis
8. ColorPayments 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^O 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.

$7455 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 A verag-

ing)—base period income and

adjustments, computation of

averageable income and

computation of tax.

Additional schedules or altera

tions to the tax codes will be

available separately in our

monthly magnetic magazines.

Atari 400/800 requires 24K for

cassette, 32K for diskette. VIC-20

requires 16K Expander. Now

available for Commodore 64.

$3435 cassette:

$3935 diskette

You'll love your computer

with The Magnetic Maga

zine. Our magnetic magazines

will entertain, inform, educate,

challenge and delight you. Each

issue contains 4 to 7 ready-to-

use quality programs, ail 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 year's subscription

consists of 10 issues—over 50

programs a year at a mere

fraction of their cost. Available

for TRS-80 COLOR Ext. Basic,

Atari 400/800; all require 16K.

Back issues available.

One year subscription:

$50.04) 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. Thes"e

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

PenS34.95.

Available for Atari 400/800,

VIC-20 and Commodore 64; all

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 Pre-School. 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

programmer';
•• %^ a, riiviRirrn of i'UTUKE HO'a division, of FUTUBE HOUSE — dept. c

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

Four smart ways 
to make your Atari 400/S00, 

TRS-SO COLOR, VIC-28 and Commodore 64 
much more intelligent. 

1 234 
The Color Accountant pays 
lor itself. This compiete 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. Coior Graph Design Package 
7. Home Budget Anafy,sis 
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, 321< for diskette; VIC-20 
requires 16K Expander. Now 
available for Commodore 64. 

574.95 cassette; 
S79.95 diskette 

The Tax Handler makes 
April151h jus1 another day. 
This is the perfect complement 
to our Color Accountant. The Tax 
Handler will help prepare your 
tax returns and probably save 
you money. Included are: 
1. Form 1040 (Long Form)-liling 

status, exemptions, income, 
income adjustments, com
putation 01 tax, tax credits 
and payments or balance/ 
relunddue. 

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 01 
averageable income and 
computation 01 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; 
S39.95 diskette 

You'D love your computer 
with The MilgneIIc Maga
zine. Our magnetic magazines 
will entertain, inform, educate, 
challenge and delight you. Each 
issue contains 4 to 7 ready-to
use quality programs, all fully 
listable. Every issue includes a 
newsletter containing instruc
tions, tips on programming 
techniques and a line-by-line 
examination of the feature 
program. And starting with issue 
number 8, the first in a series of 
tutorials on machine language 
programming, Database I with a 
new application every following 
issue and a new utility in our 
Utility-of-The-Month section. And 
word procesSing is coming soonl 

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

One year subscripllon: 
$50.00 cassette; 
575_00 diskette 
Hall year subscription: 
530.00 cassette; 
545.00 diskette 
Sample issue: 
510.00 cassette; 
515.00 diskette 
VlK V1OEO issue 1 avaHable 
lor VlC-20; 512.95 cassette 

The Learning Center 
leaches 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 
aids 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; all 
require 8K for cassette, 16K for 
diskette. Also available for 
Timex/Sinciair 1000 and TI-99. 

Please ask about programs 
available and their prices 
lor Pre-SchooI, Kindergar
ten aiId Grades 1 .. 2. 
Prices range from 58.95 
for a single cassette III 
579.95 lor a COlllplete set 
on diskette. 

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

Call toll free! 

1-800-334-801' 
DEAT·ER INQUIRIES INVITED 

prog~~~~ 
p,o, box 3470, chapel hill, north carolina 27514, 919-967-0861 



350 IFA?="K"THENP=P+1

360 IFA$="N"THENP=P+39

365 IFA?="M"THENP=P+40

370 IFA?=","THENP=P+41

380 IFA?="1"THENC=0

390 IFA$="2"THENC=1

400 IFA$="3"THENC=2

410 IFA$="4"THENC=3

420 IFA$="5"THENC=4

430 IFA$="6"THENC=5

440 IFA$="7"THENC=6

450 IFA?="8"THENC=7

460 IFA$="Q"THENS=81

4 70 IFA$="A"THENS=64

480 IFA$="Z"THENS=66

490 IFA$="W"THENS=102

500 IFA$=1<S"THENS=160

510 FORZ=1024TO1984STEP40:IFP=ZTHENP=P+1

530 IFP<1024THENP=P+40

540 IFP>2023THENP=P-40

5 50 GOTO 100

1000 PRINT"{CLEAR}":PRINT"{02 DOWN] DOO

DLE":PRINT"{DOWnJ"
1010 PRINT"HERE ARE THE SYMBOLS YOU CAN PRI

NT"

1020 PRINT" PRESS Q FOR Q"

1021 PRINT" PRESS A FOR C"

1022 PRINT" PRESS Z FOR B"

1023 PRINT" PRESS W FOR &"
1024 PRINT" PRESS S FOR TrEV} {OFFJ"
1030 PRINT"[GRNJtO CHANGE COLORS PRESS 1 TH

RU 8"

1040 PRINT"FOR THE COLOR INDICATED ON THE K

EY":PRINT"[DOWN]"

1070 PRINT"TO MOVE YOUR SYMBOL PRESS"

1080 PRINT" U I O"

1090 PRINT" M T N"

1100 PRINT" J(- Q <3K"

1110 PRINT" N B M"

1120 PRINT" N M ,"

1130 PRINT" {PUSOTO STOP SYMBOL PRESS ANY CO
LOR KEY"

1150 PRINT"FINISHED WITH INSTRUCTIONS? PRES

S Y"

1160 INPUTR$:IF RS="Y" GOTO 99 <Q

VIC 20/PET/CBM OWNERS

nDADTOAD - Hop /our toad across 5 lanes ol traffic, avoid deadly
snakes, and dodge the dreaded toad-eaters. Cross a raging river lull ol logs,

turtles, atligalors, and park your load in the salely of a harbor Each time you

park 5 loads, you enler a tougfier level where the action is fasier and the load-

eaters are more numerous ROADTOAD is written in machine language and

uses high resolution graphics. The sound effects are excellent and you can use

a joystick of the keyboard lo control your toad.

CASS/SK/VIC 20 (Includes Shipping/Handling) $19.95
ICALIF HES ADD B% SALES TAX)

CHICKClU UHASC ~ Help your hapless hen avoid hungry chicken
hawks, sneaky coyotes, and fiendish zompys. If your chicken gels into [rouble,

"hyper-hen" lo a new spot on Ihe maze. II your chicken travels the entire maze,

you advance to the next level where the action is faster and Ihe predators more

numerous. Hi-res graphics, great sounds, and machine language help make

CHICKEN CHASE a hilarious (unfilled game lor the whole family.

CASS/5K/VIC-20 (Includes Shipping/Handling) $19.95
[CALIF RES ADQ 6% SALES TAX]

Write For NIBBLES & BITS, INC. Write Far

FREE p.o. BOX EO44 FREE
Catalog drcutt, CA 93455 Catalog

Write For FREE Catalog NEW Write For FREE Catato3

VIC software CBM 64E3
Great VIC Software

PARATROOPER a High Resolution game thai doesn't let you make any

I mistakes. You are in your command. Helicopters fill the sky, (and we mean fill

I the sky!), dropping paratroopers. Your mission is to keep 3 paratroopers from

I hitting the ground on either side of your gun. But that's just the beginning. You

(score by hilling the helicopters or the paratroopers, but if you miss a shot it

I subtracts from your score. Therefore, you must make every shot count to
make a high score! IT HAS FOUR FAST ACTION LEVELS TO CHALLENGE

I THE BEST PLAYER The High Resolution graphics helicoptors are fantastic.
I They look exactly like helicopters! The paratroopers are super realistic. Their
I chutes open and then they drift down to earth. If this weren't enough the
I sounds are fantastic. There are helicopter blades whirringandyou can hear the
[howitzer pumping shells. This game really show off the sound and graphic
capabilities of your VIC. PARATROOPER IS OUR SI SELLING ARCADE

1GAME, you've got to see this game to believe it $19.95

SPACE PAK Can you survive? 3 space games with the sights and sounds of

Ian arcade. The excitement builds as the action is unending. IBlasi away a!
everything in sight. The alien attacks will stop at nothing to destroy you.

Prepare for battle, there is no escape, only you can help. Can you survive? Hi-

Res, color, graphics and sound. Joystick or keyboard. 3 Games — Rocket

I Race, Fence-ATron and Raiders. $19.95
COSMIC CRUZER Hot action and 3 challenging scenarios. Move your

Icruzer into ihe tunnel ■ fire missiles and drop bombs. Hit the fuel dumps lo get
I more fuel. Move as quick as you dare lo hit the surface-to-air missiles. If you are
I good enough you will make it to the asteroidz field and then try to destroy the
I base. No one has destroyed the base yet. Will you be the first. $19.95

VIC ALL STARS We took the best selling VIC programs and put them in a

I package to save you $35. If purchased seperately it would cost you $85. You get
Paratrooper, Target Command, Head On, Cattle Round-up, Snake

Out, Trapper, Double Snake Out and Artillery. All eight games for $49.95.

Hurry because al this price they won't last long. Limited quantity. 8

Games. $49.95

COMMODORE 64 SOFTWARE

Let the COMPUTERMAT

turn your 64 into a home arcade!

COLOR - GRAPHICS . SOUND
ON CASSETTE

(Disk Versions Available - Add $5.°°)

ARCADE PAK - $24.95 EDUCATION PAK - $24.9S

3 Programs 4 Programs

Head On Geography Match

Alien invasion Math Adventure

Target Command Ruler & Micro

TREASURE PAK - $14."

3 Programs

Adventure

Caves of Silver

Shuttle Voyage

GAME PAK - $14.95

3 Programs

Dragon Chase

Deflect

Flip It

Joystick and Keyboard versions included.

COMPUTERMAT

Box 1664 • Dept. C • Lake Havasu City, Az. 86403

(602) 855-3357
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350 IFA$="K "THENP=P+l 
360 IFA$= "N"THENP=P+39 
365 IFA$ = "M "THENP=P+40 
370IFA$=" , "THENP=P+4 1 
380 IFA$ =" 1 "THENC=0 
390 IFA$ ="2" THENC=1 
400 IFA$= " 3 "THENC=2 
410 IFA$= "4 "THENC=3 
420 IFA$= " 5 "THENC=4 
430 IFA$= " 6 "THENC=5 
4 40 IFA$= " 7 "THENC=6 
450 IFA$ =" 8 "THENC=7 
460 IFA$= "Q"THENS=81 
470 IFA$= "A"THENS=64 
480 IFA$= " Z"THENS=66 
490 IFA$= "W"THENS=102 
500 I FA$ = "S "T HENS= 160 
5 10 FORZ=10 24T01984STEP4 0 , IFP=ZTHENP=P+l 
530 IFP<1024THENP=P+40 
540 IFP>2023THENP=P-40 
550 GOTO 100 
1 000 PRI NT" (CLEAR) " , PRINT " (02 DOWN) 000 

OLE ": PRINT " {DOWN} " 
1 0 10 PRINT " HERE ARE THE SY>tBOLS YOU CAN PRI 

NT" 
10 20 PRI NT " PRESS Q FOR Q" 
1 02 1 PRINT" PRESS A FOR C" 
1 022 PRINT " PRESS Z FOR S" 
1 023 PRINT " PRESS W FOR &" 
1024 PRI NT" PRESS S FOR TREV) [OFF) " 
1030 PRINT" {GRN)TO CHANGE COLORS PRESS 1 TH 

RU 8" 
1 040 PRINT " FOR THE COLOR INDI CATED ON THE K 

Ey":PRINT"{OOWN}" 

PARATROOPER a High ResolUlion game thai doesn't let you make 
mistakes. You are in your command. Helicopters fill ihe sky, (and we mean 
the sky!). dropping paratroopers. Your mission is to keep 3 paratroopers from 
hitting the ground on either side of your gun. But that's juslthe beginning. You 
score by hitting the helicopters or the paralroopers . but if you miss a shot it 
subl racts from your score. Therefore . you must make every Shol count to 
make a high score! IT HAS FOUR FAST ACTION LEVELS TO CHALLENGE 
THE BEST PLAYER. The High Resolut ion graphics helicoplors are fantastic. 
They look eltactly like helicopters! The paratroopers are super realistic. Their 
chutes open and then they drift down to earth. If this weren't enough the 
sounds are fantasti c. There are helicopter blades whirring and you can hear the 
howitzer pumping shells. This game really show oH the sound and graphic 
capabilit ies of your VIC. PARATROOPER IS OUR 11\ SELLING ARCADE 
GAME. you've got 10 see this game 10 believe it. $19.95 

SPACE PAK Can you survrue? 3 space games with the sights and sounds of 
an arcade. The excitement builds as the aclion IS un·ending. IBlasl awayal 
everything in sight . The alien attacks will stop at nothing to destroy you. 
Prepare for battle, there is no escape. only you can help. Can you survive? Hi· 
Res. color. graphics and sound. Joyst ick or keyboard. 3 Games - Rocket 
Race . Fence·A·Tron and Raiders. $ 19.95 

PRINT "TO MOVE 
PRINT " 
PRINT" 
PRINT " 
PRINT " 

YOUR SYMBOL 
U I 0" 

M 1 N" 
Jf- g @K" 
!! !! Moo 

PRESS" 1070 
1080 
1090 
1100 
1110 
1120 
1 130 

PRINT " N M 
PRINT "{ PUR ) TO STOP SYMBOL PRESS ANY CO 

LOR KEY " 
1 150 PRINT"FINISHED WITH INSTRUCTIONS? PRES 

s y " 
1 16 0 I NPUTR$ , I F R$="Y " GOTO 99 

VIC 20/PET/CBM OWNERS 
ROADTOAD • Hop your toad across 5 lanes 01 tfallle, avoid deadly 
snakes, and dodge the dreaded toad·catc l s. Cross a rag ing ri ver lull 01 logs, 
tull les, all iga tors , and PiJl'" yOul toad In tho s alely 01 a harbor. Each lime you 
park 5 loads. you en ter a tougher level where the aChon IS laster and the toad· 
eaters are mole numerous. ROADTOAD is wlltten in machine language and 
uscs high resolution graphics. The sound c llccls alc e~cellent and you can use 
a joystiCk or the keyboard 10 contlol youl tOad. 
CASSl5KIVIC 20 .................... (Includes Shipping/Handling) $1 9.95 

[CAlIF RES ADO 6 " SAlES TAX) 
CHICKEN CHASE - Help your hapless hen a .... oid hungry chicken 
hawks. sneaky coyo'es. and fiendi sh l ompys. II your chicken ge,s inlO !rOuble. 
" hy pel.hen" to a new spot on 'he mazo. II yOur chicken tra .... els the enl i lO maze. 
you ad .... ance ' o 'he neltl le .... el Where Ihe ac lion is laster and the predators more 
numerouS. HI.res graph iCS. greal sounds. and machine language help make 
CHICKEN CHASE a hi larious lun.rUled game l or lhe who le family. 
CASSl5KNIC·20 . . . . . . . . . . . .. ..... . (lnc ludes Shipping/Handling) $ 19 .95 

(CAlif. RES. AD06" SAlES TAX] 

Write For 
FREE 

Cataklg 

NIBBLES & BITS, INC. Write For 
P .O . BOX 2.044 FREE 

ORCUTT, CA 93455 Catalog 

COMMODORE 64 SOFTWARE 
Let the COMPUTERMA T 

turn your 64 into a home a rcade! 

COLOR. GRAPHICS . SOUND 
ON CASSETTE 

(Disk Versions Auailable - Add SS.OO) 
ARCADE PAK - $24." EDUCATION PAK - $24." 

3 Progra m s 
Head On 

Alien Invasion 
Targel Command 

TREASURE PAK - $14." 
3 Progra ms 

Adven ture 
Caves of Silver 
Shull Ie Voyage 

4 Progra ms 
Geography Match 
Malh Advenlure 

Ruler & Micro 

GAME PAK - $14." 
3 P rograms 

Dragon Chase 
Denec! 
Flip It 

COS MIC C RUZER Hot action and 3 challenging scenarios . Move your 
cruzer inlo the tunnel · fir e mrssiles and drop bombs. Hit the fuel dumps 10 get 
more fuel. Move as quick as you dare 10 hit lhe surface·to·air missiles. If you are 
good enough you will make it to the aSleroidz field and then try to dest roy the 
base. No one has deslroyed the base yet. Will you be Ihe first . 519.95 

VIC ALL STARS We took Ihe best selling VIC programs and put them in a ,-__ J_O_y_s_t_ic_k_Q_"_d_K_e_y_b_o_Q_r_d_ v_e_r_S_io_"_s_i_"_C_'u_d_e_d_. __ _ 
$35. If purchasedseperately it wouid cosl you $85. You get r 

Command. Head On, Canle Ro und·up, Snake 
O ut , Trapper, I Snake Out and Artille ry. All eighl games for $49.95. 
Hurry because at th IS price lhey won't last long. Limited quantity. 8 
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COMPUTERMAT 
Box 1664 • Dept. C • Lake Havasu C it y. Az. 86403 

(602) 855-3357 



Qcommodore

NEW COMMODORE PRODUCTS

CBM P500 S 695

CBM B500 695

CBM B700 2990

CBM 1520 Plotter 259

CBM 1701 Color Monitor 279

SOFTWARE FOR CBM 64 Z.

Wofd Processing (WordPro 3() S 69

Wofd-Poc (tape) 60

iiie Assistant Series

Writer'sAssistont(easyandrlexible)... 99

FileAssistant(databasewitti merge)... 99

Spreadsheet Assistant 99

Pers. Finance Assist-Cgreat reports)... 45

Busicalc (Spreadsheet) 62

Cocoll(buildyourowngameseasiry)... 45

Home Accounting Package 39

General Ledger, A/R, A/P

(with check writing) ea.175

CBM EasyFinance 50

CBM EosyScript 80

CBM EosyFile 80

Data Manager 70

Stock(investment analysis) 80

Pet Emulator (emulates 4.0 basic) 30

Sprite-Magic (use joystick

to design sprites) 19

Assembler Package (cassette or disk,

compiled, includes editor, loader,

disassembler) 39

Spacebelt 20

Retroball 34

INTERFACES A ACCESSORIES

80 Column Expander. $159

VIC 1600 Modem 95

VIC 1650 (auto answer, auto dial)-■-■ 150
VIC 1525 Graphic Printer 329

VIC 1530 Datasette Recorder 65

VIC 1541 Disk Drive 329

VIC Switch (connect 8 64's or Vies

to printer, dd) 149

IEEE Intertoce (64) 85

PET-IEEE cable 33

IEEE-IEEE cable (2m) 39

Parallel Interface (Epson, Okidata,

IDS, NEC) 80

RS-232 Printer Interface (Okidata,

Diablo, etc) 60

Programmers Relerence Guide 18

Verbatim Diskettes (10 per box) 26

Victree (Programmers Utility) 75

VIC PRODUCTS A ACCESSORIES

8K RAM Memory Expansion Cartridge. ..$ 40
16KRAM 70

24KRAM 105

VIC IEEE Interface 75

VIC 3 Slot Exponder 27

VIC 6 Slot Expander 70

RS-232 Printer Interface 65

Cassette Interface 27

Home Finance Package (6 tapes) 47

Gorf (64 also) 30

Omega Race 30

Arcade Joystick - Heavy duty w/2 firing

buttons! Great for the VIC or 64 .... 25

MONITORS - GREAT

RESOLUTION (64 OR VIC)

Amdek Color I $ 319

Amdek II or III call

Panasonic CT160 295

Comrex 6500 - 13" Color 299

Transtar 20 (High Resolution

Green Phosphor) 129

video/Audio Cable 15

PRINTERS - LETTER QUALITY

CBM 8300, 40 cps $1450

Diablo 620, 25 cps 995

ComRiter, 17 cps 899

Transfar 130, 16 cps (auto load,

wp features!) 769

NEC 7700 series 2350

NEC 3500 series 1600

PRINTERS - DOT MATRIX

CBM 8023, 150 cps/graphics 589

Epson FX Printer, 160 cps 529

Okidata 82A, 120 cps (serial

and parallel) 429

NEC 8023A (parallel) 469

Okidato 92 55S

Star Gemini, 10 429

Star Gemini, 15 529

COMMODORE BUSINESS

SERIES

SuperPet (5 languages,

2 processors) SI 409

CBM 8032 Computer, 80 Column ... 1029

CBM Memory Expansion, 64K 359

CBM 8050, 1 mg. Dual Drive 1259

CBM 8250, 2 mg. Dual Drive 1500

CBM D9060, 5 mg. Hard Disk 2240

CBM D9090, 7.5 mg Hard Disk .... 2600

CBM 2031, 170K Single Drive (New) 489

DC Hayes Smart Modem 220

BUSINESS SOFTWARE

WordPro 4* or 5* S 309

Administrator 489

VisiCalc (expanded) 199

The Manager (database) 199

BPl A/R, G/L Job Cost, Inventory,

Payroll ea.325

MasterCard, Visa,

Money Order, Bank Check

COD (add $5) accepted.

Add 3% surcharge for credit cards.

In stock items shipped within 48 hours,

F.O.B, Dallas, Texas

All products shipped with manufacturers

warranty.

Prices are subject to change without notice.

TO ORDER

CALL TOLL FREE

800-527-4893

800-442-1048

(Within Texas)

Business Hours

Mon.- Fri. 8 to 6, Sat. 10-2

Write for free catalog.

SJB DISTRIBUTORS INC.

10520 Piano Road, Suite 206

Dallas, Texas 75238

(214)343-1328

[$1 commodore 
NEW CO .... ODORE PRODUCTS 

CBM 1'500. . . .... S 695 
CBM 8500 695 
CBM B7oo .. ....... 2990 
CBM 1520 PIoner. . . . . . . . . . . . . . 259 
CBM 1701 Color Mon~or . . . . . . . . 279 

SOFTWARE FOR CB .. 114 :: 
Word Processing (Word Pro 3') .. S 69 
Word-Poe (lOpe) . . . . . . . . . . . . . . . . . . 60 
The Assistant Series 
Write(sAssistanl(eosy and flexible) ... 
File Assistant (database with merge) . . 
Spreadsheel Ass~lanl ...... . 
PelS. Finance Ass~I.(greot reports) ... 

Bu~colc (Spreadsheel) ....... . 
Coco II (build your own games easily). 
Home Accounting Package . 

99 
99 
99 
45 
62 
45 
39 

General ledger, AI R. AI P 
(with check wr~ing) . 

CBM EasyRnance .. . 
CBM EasySaipl ........... .. . 
CBM EasyRle ........ . 
Data Manager . ............ . . . 

... ",,175 
50 
60 
80 
70 

Stock(investmenl analysis) ..... . 
Pel Emulator (emulates 4.0 basic) . 
Sprit .. MogIe (use joystick 
10 design sprites) ........... . 
Assembler Package (cossette or disk. 

compiled. includes editor, looder. 
disossembleO ........ . ........ . 

Spoceben.... . ....... . 
Retroboll .... . .......... . 

80 
30 

19 

39 
20 
34 

INTERFACES & ACCESSORIES 
80 Column Expander. . . . ........ S 159 
VIC 1600 Modem . . . . . . . . . 95 
VIC 1650 (auto answer, auto diaQ .. 150 
VIC 1525 Graphic Prinler . . . . . . 329 
VIC 1530 oatosene Recorder . . . . . . . 65 
VIC 1541 Disk Drive .. .. .. .. .. .. ... 329 
VIC 9N~ch (cornect 8 64's or Vlcs 

to printer, dd) . . . . . . . . . . . . . . . . . , 49 
IEEE Inlertoce (64) . . . . . . 85 
PET-IEEE coble .. .. . . . .. . . .. .. .. .. . 33 
IEEE-IEEE coble (2m). . . . . . . 39 
Parallel Inlertoce (Epson, Okidata, 

IDS, NEC) .. .. .. . .. . 80 
Rs.232 Prinler Intertoce (Okldata. 

Diablo, elc.). . . . . . . . . . . . . . 60 
Programmers Reference Guide . . 18 
VertxJlim D~kenes (10 per box) ...... 26 
VicIT .. (Programmers Util~) . 75 

VIC PRODUCTS & ACCESSORIES 
8K RAM Memory Expansion Ccrtndge ... S 40 
16K RAM. 70 
24K RAM .. . .... ...... 105 

VIC IEEE Inlartace. . . . 75 
VIC 3 Sial Expander. . . . 27 
VIC 6 Sial Expander.. .. .. . .. . 70 
Rs.232 Prinler Inlertoce . , , . , . 65 
Cossette Interface . . . . 27 
Home Finance Poekage (6 lopes) .. .. 47 
Gart (64 also) . 30 
Omega Race .. .. .. . .. .. .. .. . 30 
Arcode Joystick - Heavy duty w/2 firing 

bunons! Great tor the VIC or 64 .... 25 

"ONITORS· GREAT 
RESOLUTION (114 OR VIC) 

Arndek Color I. .................. S 319 
Arndek II or III .. .. .. .. .. . .. .. .. .. coli 
Panasanlc CTl60 . . . . . . . . . . . 295 
Comrex 6500 - 13" Color . . . . . 299 
Transtar 20 (High Resolullon 

Green PhosphaO ....... , , . . 129 
Videa/ Audia Coble .. . 15 

PRINTERS· LETTER QUALITY 
C8M83oo, 40 cps ............... S1450 
Diablo 620, 25 cps .............. 995 
ComRiler, 17 cps .. .. .. .. .. .. .. .. 899 
Transtar 130, 16 cps (auto load, 

IHp fecnures!) . .. . 
NEC 7700 sones ......... . 
NEC 3500 senes ......... . 

769 
.... 2350 

1600 

PRINTERS · DOT .. ATRIX 
CBM B023, 150 cps/ graphics . . . . . . 589 
Epsan fX Prinler, 160 cps , . . . . . . . . . 529 
Okidata B2.'. 120 cps (serial 

and paralleQ . . . . . . . 429 
NEC 8023A (paralleQ .. .. . . .. .. . . . 469 
Okidata 92 . .. .. . .. .. . . .. .. .. . .. 555 
Star Gemini, 10. 429 
Star Gemin( 15.. ......... 529 

CO .... ODORE BUSINESS 
SERIES 

SUperPel (5 languages, 
2 processors) , ................. S 1409 

CBM 8032 Computer, 80 Column , .. 1029 
CBM Memory Expan~an. 64K. . . . . . . 359 
CBM 8050, I mg. Dual Drive. . . . 1259 
CBM 8250, 2 mg. Dual Drive. . . . . .. 1500 
CBM 09060, 5 mg. Hard D~k . . . . .. 2240 
CBM 09090, 7.5 mg. Hard D~k .... 2600 
CBM 2031, 170K Single Dnve (New) 489 
DC Hayes Smart Modem .. , . . . . 220 

BUSINESS SOFTWARE 
WordPro 4 + or 5 t . ......•........ S 309 
Administrator. . . . . . . . . . . . . 489 
V~iColc (expanded) . , , . . . . . 199 
The Manager (data bose). 199 
BPI AI R. G/ L Jab COOl, Invenlory, 

Payroll. , . . . .. . ea. 325 

MasterCard, Visa, 
Money Order, Bank Check 

COD (add S5) accepled. 
Add 3% surcharge for a'edn cords. 
In stock items shipped wnhin 48 hours, 
F.O.B, Dallas, Texas 
All products shipped with monufocture(s 
warronty. 

Prices ore subject to change without notice. 

TO ORDER 
CALL TOLL FREE 

800-527-48113 
800-442·1048 

(Wtthln Texas) 

Business Hours 
Man.- ffi B 10 6, Sat. 10-2 

Write lor Iree aatalog. 

SJB DISTRIBUTORS INC. 
10520 Plana Road, Su~e 206 

Dallas, Texas 75238 
(214) 343·1328 



Graphics On

The Sinclair/Timex
Derex Stubbs

This short guide to the graphics capabilities of Sinclair!

Timex computers demonstrates pattern creation, circles,

conic sections, and bar graphs. To show how graphics

can he used in games, there is "Asterbelt," which will

test your abilities as a spaceship pilot.

One great advantage of a computer over most

calculators is that a computer can handle letters

as well as numbers and can give a graphic output.

You possibly bought your ZX/TS hoping to pro

duce some fabulous graphics. If you did, you

were soon disappointed by two things: the manual

says little about graphics, and computer magazines

often contain programs with graphics commands

that you cannot use, such as HPLOT, SET, RESET,

DRAW, and XDRAW.

Don't be worried. The ZX/TS has lots of

graphics capability. My favorite is the unique

graphic symbol facility. It can print a million-

million different patterns. They each remind you

of an Indian blanket, or an urban landscape, or

the tiles in an oriental design. Sometimes a striking

3-D pattern emerges.

Program 1 generates a random string of

graphic symbols (lines 10-40) and then prints and

reprints them until the screen is full (lines 50-110).

After a pause of four seconds (line 200), a new

pattern is generated. Experiment by reducing the

string-length of 11 in lines 10, 20, and 60.

Figures And Graphs

To many people, graphics means geometric fig

ures. A simple program (Program 2A) will draw a

circle of radius R and center X,Y. The speed of

plotting and the interval between points depend

on I. You should experiment with values of R, X,

Y, and I before going on to a more fascinating

plot (Program 2B). Start with R = X = Y= 15 and

I = .2.

Now you will see how Program 2B - which I

call "Figures"-will print all kinds of conic sections

(circles, ellipses, parabolas, and hyperbolas) and

all kinds of lissajous figures (weaves, pretzels,

and figures of eight). The interesting thing is that
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Program 2B is only one line longer than Program

2A - yet it is far more versatile.

A third graphics feature that has many uses

is a simple graphic plot of data. Program 3,

"Graphs," will plot any mathematical function

that you input, as AS. It always fits on the screen

because you define the limits, XMIN and XMAX.

If you need to plot a bar graph, Program 4

will be adequate. Typically, such a graph is used

to plot "time-data" such as "sales per month" or

"bushels of corn per year." Also you might use it

for "frequency" data like "how many people

weighing 50-100 lbs., 100-150 lbs. and so on."

Program 4 allows you to plot and label the axes

and bars so that you can understand how to mix

the PRINT and PLOT commands to get a good

screen. Instead of printing I in line 170, you can

print another label such as the time or interval

concerned; call it C$ and INPUT it at line 135.

The ultimate graphics program is the moving

graphics game. You'll have fun with Asterbelt

(Program 5). You're the captain of a spaceship

denoted by an asterisk at coordinates X, Y. You

can drive it to port or starboard by pressing P or

S. A thousand asteroids appear as blobs (sub

routine 1000). If you collide with an asteroid, a

flash occurs as you destroy it with your hyperspace

shields; and you move on through the exploded

remnants (subroutine 2000).

You can make it harder by having only two

squares between you and the next asteroid to

appear. You can adapt subroutine 2000 to keep a

count of your collisions. Warning: in the non-play

mode, the screen clears very slowly.

Program 1: Random Symbols

1 REM ***A MILLION-MILLION PATTERNS

10 DIM G(ll)

20 FOR 1=1 TO 11

30 LET G(I)=128+INT(RND*12)

40 NEXT I

50 LET C=0

60 FOR 1=1 TO 11

70 PRINT CHR$ G(I)

80 NEXT I

90 LET C=C+1

Graphics On 
The Sinclair/Timex 

Dereo( Stubbs 

This short gl/ide to the graphics cnpnbilities of Sillclnirl 
Timex compl/ters dcmolls / rates pnttem crent iOIl, circlcs, 
cOllic sectioll s, nlld bnr graphs. To show how graphics 
cnll be I/ sed ill gnmes, there is "Asterbe/t, " which will 
test YOl/r nbilities ns n spnceship pilot. 

O ne grea t ad va ntage o f a computer over most 
ca lculators is that a computer can handle letters 
as well as numbers and ca n give a graphic ou tput. 
You possibly bought your zxrrs hoping to pro
d uce some fab ulous graphics. If you did, you 
were soon disappointed by two things: the manual 
says little about graphics, and computer magazines 
often conta in programs with graphics commands 
that you ca nnot use, such as H PLOT, SET, RESET, 
DRAW, and XD RAW . 

Don' t be worri ed . The zxrrs has lots of 
graphics capability. My favorite is the unique 
graph ic symbol fac il ity. It can print a million
million diffe rent patte rns. They each remmd you 
of an Indian blanket, o r an urban landscape, or 
the til es in an oriental design. Sometimes a s triking 
3-D pattern emerges. 

Program 1 generates a rando m s tring of 
graphic symbols (lines 10-40) and then prints and 
re prin ts them un til the screen is full (l ines 50-110). 
After a pause of fo u r seconds (line 200), a new 
pattern is gene rated . Ex periment by reducing the 
s tri ng-length of 11 in lines 10, 20, and 60. 

Figures And Graphs 
To many people, graphics mea ns geometric fi g
ures. A simple program (Program 2A) wi ll draw a 
circle of rad ius R and center X, Y. The speed of 
plotting and the interva l between points depend 
on I. You should experiment with va lues o f R, X, 
Y, and I before go ing on to a more fascina ting 
plot (Program 2B). Sta rt with R = X = Y = 15 and 
1= .2. 

Now you will see how Progra m 2B - which I 
ca ll " Figures" - will print all kinds of conic sections 

(circles, elli pses, pa rabolas, and hyperbolas) and 
a ll kinds of lissa jous fi gures (weaves, pretzels, 
and figures of eight). The in te resting thing is that 
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Program 2B is o nly one line longe r than Program 
2A - ye t it is fa r more versa t<iie. 

A third graphics fea tu re that has many uses 
is a simple graphic plot of data. Program 3, 
"Graphs," w ill plot any mathematica l function 
tha t you input, as A$. It always fi ts o n the screen 
because you define the limits, XMI N and XMA X. 

If you need to p lot a bar graph , Program 4 
will be adequate . Typica lly, such a graph is used 
to plot " time-data" such as "sales pe r month" or 
" bushels of corn per yea r. " Also you mig ht use it 
for " frequency" data like " how many people 
we ighing 50-100 Ibs., 100-1 50 Ibs. and so o n." 
Program 4 a llows you to plot and label the axes 
and ba rs so that you ca n unders tand how to mix 
the PRINT and PLOT commands to ge t a good 
screen. Instead of printing I in line 170, you can 
print another label such as the time or inte rval 
conce rned; call it C$ and INPUT it a t line 135. 

The ultimate graphics program is the moving 
graphics ga me. You ' ll have fun with Asterbelt 
(Program 5). You' re the ca ptain of a spaceship 
denoted by an as terisk a t coordina tes X, Y. You 
ca n drive it to port or sta rboard by press ing P or 
S. A thousand as teroids appear as blobs (s ub
routine 1000). If yo u co llide with an as teroid , a 
fl as h occurs as you des troy it wi th your hype rspace 
shields; and yo u move on through the exploded 
remnants (subroutine 2000) . 

Yo u ca n make it ha rde r by hav ing onl y two 
squares between you and the nex t as teroid to 
appea r. You can adapt subroutine 2000 to keep a 
count of yo ur colli sions. Warni ng: in the no n- play 
mode, the screen clears very slowly. 

Program 1: Random Symbols 

1 REM ***A MI LLION- MILLION PATTERNS 
10 DIM G(ll) 
20 FOR 1=1 TO 11 
30 LET G( I)=128+INT(RND*12) 
40 NEXT I 
50 LET C=0 
60 FOR 1=1 TO 11 
70 PRINT CHR$ G(I) 
80 NEXT I 
90 LET C=C+l 



100 IF C>60 THEN GOTO 200

110 GOTO 60

200 PAUSE 240

210 CLS

2 20 GOTO 20

Program 2A: circle

1 REM***CIRCLE***

10 INPUT R

20 INPUT X

30 INPUT Y

40 INPUT I

5 0 LET T=0

60 PLOT X+R*COST,Y+R*SINT

70 LET T=T+1

80 IF T>2*PI THEN STOP

90 GOTO 60

Program 2B: Figures

1 REM *** FIGURES***

10 DIM A(4)

20 FOR 1=1 TO 4

30 LET A(l)=25*RND

40 NEXT I

50 FOR N=0 TO 100

60 PLOT A(1)-A(1)*COS(N/A(2)),A(3)-A(3)
*SIN(N/A(4))

7 0 NEXT N

80 PAUSE 240

90 CLS

100 GOTO 10

Program 3: Graphs

1 REM***GRAPHS***

10 INPUT XMIN

20 INPUT XMAX

30 INPUT A?

40 LET X=XMIN

50 LET YMIN=VAL A$

60 LET X=XMAX

7 0 LET YMAX=VAL A$

80 IF YMAX<YMIN THEN GOSUB 5000

90 LET XL=XMAX - XMIN

100 LET YL=YMAX - YMIN

110 GOSUB 1000

120 GOSUB 2000

130 STOP

1000 FOR 1=0 TO 63

1010 PLOT 1,0

1020 NEXT I

1030 FOR 1=0 TO 43

1040 PLOT 0,1

1050 NEXT I

1060 RETURN

2000 FOR X=XMIN TO XMAX STEP XL/63

2 010 LET Y=VAL A?

2020 PLOT (X-XMIN)*63/XL,(Y-YMIN)*43/YL
2030 NEXT X

2040 RETURN

5000 LET U=YMIN

5010 LET V=YMAX

5020 LET YMAX=U

5030 LET YMIN=V

5 040 RETURN

Program 4: Bar Graphs

1 REM***BAR GRAPHS***

10 PRINT "NUMBER OF BARS (<=20)?"

20 INPUT B

30 PRINT "HEIGHT OF TALLEST BAR?"

40 INPUT HMAX

50 PRINT "LABEL ON X-AXIS?"

60 INPUT A$

70 PRINT "LABEL ON Y-AXIS?"

80 INPUT B$

100 CLS

110 GOSUB 1000

120 FOR 1=1 TO B

130 INPUT H

140 FOR J=2 TO 43*H/HMAX

150 PLOT (I*63/J),J

160 NEXT J

170 PRINT AT 21,31*l/B;I
180 NEXT I

190 STOP

1000 FOR 1=0 TO 63

1010 PLOT 1,2

1020 NEXT I

1030 PRINT AT 21,(31-LEN A?);A$

1040 FOR 1=2 TO 43

10 50 PLOT 0,1

1060 NEXT I

Program 5:Asterbeit

1 REM***ASTER-BELT***

10 DIM A(1000)

20 LET X=9

30 LET Y=6

40 GOSUB 1000

50 LET A(1)=J

60 GOSUB 1000

7 0 LET A(2)=J

80 FOR N=4 TO 1000

90 PRINT AT X<Y;"*"

100 IF Y=A(N-3) THEN GOSUB 2000

110 GOSUB 1000

120 LET A(N)=J

130 IF INKEY$="P

140 IF INKEY$="S'

150 NEXT N

1000 LET J=INT(30*RND)

1010 PRINT AT 12,J;" "

1020 SCROLL

1030 RETURN

2000 FAST

2010 FOR M=l TO 15

2020 LET R=3*RND

2030 LET T=2*PI*RND

2040 PRINT AT X+R*COST,Y+R*SINT;"."

2 050 NEXT M

2060 SLOW

2070 RETURN

THEN LET Y=Y-1

THEN LET Y=Y+1

COMPUTE! is looking
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100 IF C>60 THEN GOTO 200 
110 GOTO 60 
200 PAUSE 240 
210 CLS 
22 0 GOTO 20 

Program 2A: Circle 
1 REM***CIRCLE*** 
10 INPUT R 
20 INPUT X 
30 INPUT Y 
40 INPUT I 
50 LET T=0 
60 PLOT X+R*COST , Y+R*SINT 
70 LET T=T+1 
80 IF T>2*PI THEN STOP 
90 GOTO 60 

Program 28: Figures 

1 REM *** FIGURES·· · 
10 DIM A(4 ) 
20 FOR 1=1 TO 4 
30 LET A(I)=25*RN D 
40 NEXT I 
50 FOR N=0 TO 100 
60 PLOT A(1 )-A( 1)*COS( N/ A(2» , A(3) - A(3) 

*SIN(N / A(4» 
70 NEXT N 
80 PAUSE 240 
90 CLS 
100 GOTO 10 

Program 3: Graphs 
1 REM***GRAPHS*** 
10 I NPUT XMIN 
20 INPUT XMAX 
30 INPUT A$ 
40 LET X=XMIN 
50 LET YMIN=VAL A$ 
60 LET X=XMAX 
70 LET YMAX=VAL A$ 
80 I F YMAX<YMIN THEN GOSUB 5000 
90 LET XL=XMAX - XMIN 
100 LET YL=YMAX - YMIN 
110 GOSUB 1000 
120 GOSUB 2000 
130 STOP 
1000 FOR 1=0 TO 63 
1010 PLOT 1,0 
1020 NEXT I 
1030 FOR 1=0 TO 43 
1040 PLOT 0 ,1 
1050 NEXT I 
1060 RETURN 
2000 FOR X=XMIN TO XMAX STEP XL/ 63 
2010 LET Y=VAL A$ 
2020 PLOT (X-XMIN)*63/XL,(Y- YMIN)*43 / YL 
2030 NEXT X 
2040 RETURN 
5000 LET U=YMIN 
5010 LET V=YMAX 
5020 LET YMAX=U 
5030 LET YMIN=V 
5040 RETURN 

Program 4: Bar Graphs 

1 REM** *BAR GRAPHS··· 
10 PRINT "NUMBER OF BARS «=20)?" 

20 INPUT B 
30 PRINT "HEIGHT OF TALLEST BAR?" 
40 INPUT HMAX 
50 PRINT "LABEL ON X- AXIS?" 
60 INPUT A$ 
70 PRINT "LABEL ON Y-AXIS? " 
80 INPUT B$ 
100 CLS 
110 GOSUB 1000 
120 FOR 1=1 TO B 
130 I NPUT H 
140 FOR J =2 TO 43*H / HMAX 
150 PLOT (I*63 / J) , J 
160 NEXT J 
170 PRINT AT 21, 31*I / B;I 
180 NEXT I 
190 STOP 
1000 FOR 1=0 TO 63 
1010 PLOT 1,2 
1020 NEXT I 
1030 PRINT AT 21,(31 - LEN A$) ; A$ 
1040 FOR 1=2 TO 43 
1050 PLOT 0,1 
1060 NEXT I 

Program 5: Asterbelt 

1 REM***ASTER- BELT*** 
1 0 DIM A( 1000 ) 
20 LET X=9 
30 LET Y=6 
40 GOSUB 1000 
50 LET A(l)=J 
60 GOSUB 1000 
70 LET A(2)=J 
80 FOR N=4 TO 1000 
90 PRINT AT X<Y; u. " 
100 IF Y=A(N-3) THEN GOSUB 2000 
1 10 GOSUB 1000 
120 LET A(N) =J 
130 IF INKEY$ ="P" THEN LET Y=Y-1 
140 IF INKEY$ ="S" THEN LET Y=Y+l 
150 NEXT N 
1000 LET J=I NT ( 30*RND ) 
1010 PRI NT AT 12, J; " " 
1020 SCROLL 
1030 RETURN 
2000 FAST 
2010 FOR M=l TO 15 
2020 LET R=3*RND 
2030 LET T=2*PI*RND 
2040 PRINT AT X+R*COST , Y+R*SINT;" ." 
2050 NEXT M 
2063 SLOW 
2073 RETURN 
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MACHINE LANGUAGE
Jim Butterfield, Associate tcitor

Parti

NUMERIC OUTPUT

Outputting strings from machine language is no

problem. The programmer takes the characters

from memory and sends them out. Numbers need

more work: the binary values must be changed

to ASCII characters which must be sent out one at

a time.

An added complexity is format: numbers

often need to be carefully formed into a specific

number of characters, so that they will print neatly

in columns. Zero suppression is often desirable,

so that a number such as 00204 will print as 204.

Some of these jobs are fairly straightforward

mechanical tasks; the hardest part is often the

math routine which is needed to break up a binary

number into several digits.

Single Digits

Binary values of zero to nine are easy. All we need

to do is to change them to ASCII before sending

them out.

We've mentioned before that ASCII repre

sents the character zero, for example, as hexadec

imal 30, decimal 48. PRINT CHR$(0) will not print

a zero character- indeed, it won't print anything

- so that we must do the job with PRINT CHRS(48).

So, to print a binary zero, we must change it to

hex 30, binary one must be changed to hex 31,

and so forth, up to binary 9 changing to hex 39.

Binary 10 is a different matter: we must make two

digits out of it, one and zero. The easiest way to

convert a single digit is with an ORA command:

ORA #$30 will insert the desired high bits.

When we move on to more complex numbers,

we'll need to remember that each digit, as we

generate it, must be converted to ASCII before

output.

Let's write a simple program to print several

single numeric digits. We'll use SFFD2 for PRINT;

this will work on all PET/CBM machines, VIC,

and Commodore 64. Our coding goes:

CPX #$oa

BCC LOOP

RTS

(less than ten?)

(yes, print if)

LDX

LOOP TXA

ORA

JSR

I NX

#$00

#$30

$FFD2

:■ - COMPUTE! May 1983

(startatzero)

(move number to A)

(convert to ASCII)

(print it)

(go to next number)

The output looks like a large number - the digits

are printed side by side - but, in fact, it's ten

independent digits.

As an exercise, let's convert the above pro

gram to BASIC POKEs and run it. Our BASIC

equivalent goes:

100 DATA 162,0, 138, 9,48

110 DATA 32,210,255, 232, 224,10

120 DATA 144,245, 96

200 FOR J = 848 TO 861:READ X

210 POKE J,X:NEXTJ

300 FOR J = 1 TO 10:SYS 848:NEXT J

The first three lines give the machine language

program in decimal. The individual instructions

have been separated by spaces to make them more

visible. Lines 200 and 210 POKE the program into

the cassette area. Finally, line 300 invokes the

machine language program ten times; you'll get a

hundred digits printed.

Hexadecimal Output

Hex output, like input, is fairly easy. Hexadecimal

might be viewed as a compact way of representing

binary, and since the computer has binary, the

conversion must be easy- It is. All we need to do

is grab four bits at a time. Each group of four bits

is a hex digit value, which can be converted to

ASCII and then output. For example, a decimal

value of 225 (hex El) can be converted this way:

take the high four bits, binary 1110, and convert

and print as a hex character. That works out to a

letter E. Now take the low four bits, binary 0001,

and do the same, giving us the digit 1. We've

printed El, the hex value.

Let's get technical. How do we get the four

high bits? By giving four shift-right instructions.

The bits obligingly move over to the low order

side, and zeros are left in the vacated space. Later,

how do we get the four low bits? By taking the

original value and performing an AND #$0F,

which wipes out the high bits.

When the four-bit group is extracted, how do

MACHINE LANGUAGE 
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Part I 

NUMERIC OUTPUT 
O utputting strings from machine language is no 
problem. The programmer takes the charac te rs 
from memory and sends them out. Numbers need 
more work: the binary values must be changed 
to ASCII characters which mus t be sent out one at 
a time. 

An added complex ity is forma t: numbers 
o ften need to be carefu lly formed into a spec ific 
number of characters, so that they will print nea tly 
in columns. Zero supp ression is often des irable, 
so that a number such as 00204 will print as 204. 
Some of these jobs a re fairly straig htfo rwa rd 
mechanical ta sks; the hardest part is often the 
math routine which is needed to break up a binary 
number into seve ra l d igits . 

Single Digits 
Bina ry va lues of ze ro to nine are easy. All we need 
to do is to change them to ASCII before sending 
them ou t. 

We've mentioned before that ASC II repre
sents the character zero, for exa mple, as hexadec
imal 30, decimal 48. PRINT CHR$(O) wi ll not print 
a zero cha racter - indeed , it won ' t print anything 
-so that we must do the job with PRI NT CHR$(48). 
So, to print a bina ry zero, we must change it to 
hex 30, bina ry one mus t be changed to hex 3'1, 
and so forth , up to binary 9 cha nging to hex 39. 
Binary 10 is a different matter: we mus t make two 
digits out of it, one and ze ro. The easiest way to 
conve rt a single digit is w ith an O RA command : 
ORA #$30 will insert the des ired high bits . 

When we move on to more complex numbers, 
we' ll need to remember that each digit, as we 
generate it, must be converted to ASC II before 
output. 

Let's write a simple program to print severa l 
single numeric digits. We' ll use $FFD2 fo r PRI NT; 
thi s will work on all PET/CBM machines, VIC, 
and Commodore 64. Our coding goes: 

LDX #500 (s lorl a l ze ro) 
LOOP TXA (move number to A) 

ORA # 530 (con"erllo ASCI I) 
JSR $FFD2 (prinl il) 
INX (go to nextnul11ber) 
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crx # $OA (less th <l ll len?) 
BCC LOOP (yes , prinl il ) 
RTS 

The outpu t looks like a large number - the digits 
are printed side by side - but, in fact , it's ten 
independent digits . 

As an exercise, le t's conve rt the above pro
g ram to BASIC POKEs and run it. O ur BASIC 
equi valent goes: 

100 DATA 162, 0, 138, 9,48 
110 DATA 32,210,255, 232, 224,10 
120 DATA 144,245, 96 
200 FOR J =848 TO 861:READ X 
210 POKE J,X:NEXT J 
300 FO R J =1 TO 10:SYS 848:NEXT J 

The first three lines give the mach ine language 
p rogram in decimal. The ind ividua l ins tructions 
have been sepa ra ted by spaces to make them more 
visible. Lines 200 and 210 POKE the program into 
the casse tte area. Finally, line 300 invokes the 
machine language prog ram ten times; you' ll ge t a 
hundred digits printed. 

Hexadecimal Output 
Hex output, like input, is fai rl y easy. Hexadecimal 
mig ht be viewed as a compact way of rep resenting 
binary, and since the compute r has bina ry, Ihe 
conversion mus t be easy. It is. All we need to do 
is grab four bits a t a time. Each g roup of fo ur bits 
is a hex digit va lue, w hich ca n be conve rted to 
ASC II and then ou tput. For exa mpl e, a decimal 
va lue of 225 (hex El ) ca n be conve rted thi s way: 
take the high four bits, bina ry 1110, and conve rt 
and print as a hex character. That works o ut to a 
letter E. Now take the low four bits, bina ry 0001, 
and do the sa me, giving us the dig it I. We' ve 
printed E1 , the hex va lue. 

Let's get technica l. How do we ge l the fo ur 
high bits? By giving fo ur sh ift-r ight instructions. 
The bits obligingly move over to the low order 
side, and ze ros a re left in the vaca Ied space. Late r, 
how do we get the four low bits? By taking the 
original va lue and performing a n AND #$OF, 
w hich wipes out the high bits. 

When the four-bit group is ex tracted, how do 
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DYNACOMP
The Leading Distributor Of

Microcomputer Software

PRESENTS

PERSONAL FINANCE SYSTEM:

One of the most complete financial management packages available. Keeps track

of all tax deductible items, bank deposits, monthly charges, cash payments and

more.

Personal Finance System automatically deducts check fees, gives complete finan

cial summaries for any category on a per item, monthly or yearly basis, prints

results in detail or summary form, and even plots results on a monthly bar graph.

Available on diskette/disk only. Price $39.95 (diskette); $42.45 (disk).

BRIDGE MASTER'

After years of success with BRIDGE 2.0, we have decided to not simply upgrade

this popular card program, but to totally rewrite it! the result is BRIDGE

MASTER, the best overall bridge package available.

BRIDGE MASTER BIDS according to the Goren point count system. It

PLAYS following the conventions. It SCORES according to the rules of

duplicate bridge. BRIDGE MASTER'S features include continuous display of

the bid and score during play, attractive screen display, score keeping and

analysis, 1,000,000 different hands, and more!

BRIDGE MASTER has received rave reviews and an "A" for value (The Book

of Atari Software 1983).

Available on diskette only. Requires 48K.

Price: $29.95 (diskette); $32.45 (disk)

THESE ARE ONLY TWO OF THE HUNDREDS OF PROGRAMS

AVAILABLE FROM THE DYNACOMP LIBRARY OF SOFT

WARE PROGRAMS:

Business/Utilities

Adventure

Personal Finance

Games

Education

Thought Provokers

Statistics

Card Games

Engineering

Hardware

Supplies

And Much, Much More!

Besides being the leading distributor of microcomputer software, DYNACOMP
currently distributes software in over 60 countries. DYNACOMP provides

FRIENDLY, ACCESSIBLE CUSTOMER SERVICE through our highly
qualified and knowledgeable staff. WE'RE AS NEAR AS YOUR TELEPHONE.

DYNACOMP'S prices are highly competitive and we promise prompt processing
of every order!

WRITE FOR A FREE, DETAILED CA TALOG

Daytime 24 Hour

Toll Free Order Phones: Message and Order Phone:

(800) 828-6772 (800) 828-6773 (716) 442-8731

Office Hotline:

9-5E.S.T.

(716) 442-8960

DYNACOMP, INC.
1427 Monroe Avenue • Rochester, NY 14618

DYNACO 
The Leading Distributor Of 

Microcomputer Software 
PRESENTS 

PERSONAL FINANCE SYSTEM: 
One of the most complete financial management packages available. Keeps track 
of all tax deductible items, bank deposits, monthly charges, cash payments and 
more. 

Personal Finance System automatically deducts check fees, gives complete finan
cial summaries for any category on a per item, monthly or yearly basis, prints 
results in detail or summary form, and even plots results on a monthly bar graph. 
Available on diskette! disk only. Price $39.95 (diskette); $42.45 (disk). 

BRIDGE MASTER'" 
After years of success with BRIDGE 2.0, we have decided to not simply upgrade 
this popular card program, but to totally rewrite it! the result is BRIDGE 
MASTER, the best overall bridge package available. 

BRIDGE MASTER BIDS according to the Goren point count system. It 
PLA YS following the conventions. It SCORES according to the rules of 
duplicate bridge. BRIDGE MASTER's features include continuous display of 
the bid and score during play, attractive screen display, score keeping and 
analysis, 1,000,000 different hands, and more! 

BRIDGE MASTER has received rave reviews and an " A" for value (The Book 
of Atari Software 1983). 

Available on diskette only. Requires 48K. 
Price: $29.95 (diskette); $32.45 (disk) 

THESE ARE ONLY TWO OF THE HUNDREDS OF PROGRAMS 
AVAILABLE FROM THE DYNACOMP LffiRARY OF SOFT
WARE PROGRAMS: 
• Business/ Utilities • Education • Engineering 
• Adventure • Thought Provokers • Hardware 
• Personal Finance • Statistics • Supplies 
• Games • Card Games • And Much, Much More! 

Besides being the leading distributor of microcomputer software DYNACOMP 
currently distributes software in over 60 countries. DYNACOMP provides 
FRIENDL Y, ACCESSIBLE CUSTOMER SERVICE through our highly 
qualified and knowledgeable staff. WE'RE AS NEAR AS YOUR TELEPHONE. 

DYNACOMP'S prices are highly competitive and we promise prompt processing 
of every order! 

WRITE FOR A FREE, DETAILED CATALOG 

Daytime 
Toll Free Order Phones: 

(800) 828-6772 (800) 828-6773 

24 Hour 
Message and Order Phone: 

(716) 442-8731 

DYNACOMP, INC. 

Office Hotline: 
9-5 E.S. T. 

(716) 442-8960 

1427 Monroe Avenue · Rochester, NY 14618 



we change to ASCII? If the four-bit value is zero

to nine, we can use the simple ORA #$30 as men

tioned before. For the six high values, ten to fifteen

{A to F), we would need to use arithmetic, usually

the ADC command. Of course, we could bypass

the whole question by setting up a table of digits

and looking up each digit. Most programmers go

for the arithmetic.

Multiple bytes are no problem for hex. We

just convert them starting at the high order end:

each byte generates two hex digits. Let's write a

program to convert some memory bytes into hex

and display them. First, a subroutine to convert

and output a four-bit value in the A register as

two hex digits:

HEXDIG CMP #$0A

BCC SKIP

ADC #$06

5KIP ADC #$30

JMP $FFD2

(alphabetic digit?)

(no, .skip next part)

(add seven)

(convert to ASCII)

(printit)

There are a couple of curious coding quirks

above. We need to add seven to the alphabetics:

why does the coding say ADC #$06? Because the

carry bit is set, that's why. Adding six plus a carry

makes a total increase of seven. Another oddity:

the subroutine doesn't return with RTS. Instead,

it goes to another subroutine; when the other

subroutine (FFD2) returns, it will return directly

to the caller.

Now an outer subroutine. This one breaks a

byte in the A register into two four-bit numbers

and prints the two digits. It uses HEXDIG, above:

HEXOUT PHA (save the byte)

LSR A

LSR A (r\tract four..)

LSR A (..high bits)

LSR A

JSR HEXDIG (print hex char)

PLA (bring back byte)

AND #$0F (extract low four)

JMP HEXDIG (restore ASCII)

Again, we save an RTS by doing a JMP direct to a

subroutine.

Now we can do the main job: displaying a

number of memory locations:

JOB LDX #$00 (counter)

JLOOP LDA SFFC0,X (getabyte)

JSR HEXOUT (printit)

LDA #$20 (space char)

JSR SFFD2 (printit)

I NX

CPX #$0A (ten bytes yet?)

BCC JLOOP [no, do another)
LDA #$0D (RETURN char)

JMP SFFD2 (print it)

We've written the program to display a spe

cific range of addresses. You may change it to

display what you wish.

The four LSR instructions may be considered

the equivalent of dividing by 16. That's what the
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word "hexadecimal" means, of course: hex for six

and decimal for ten, giving a total of 16.

Sneaky Hex

You may have decided that hexadecimal output is

quite easy. It is, compared to decimal, and that

gives us an interesting possibility.

Could we write hex numbers that looked like

decimal numbers? In other words, could we print

decimal 22 by somehow converting it to look like

hex 22, and then printing it? It sounds complex:

decimal 22 would be written as hex 16, and hex 22

has a decimal value of 34. Not much in common

there. But there's a gimmick.

The 6502 processor has an arithmetic feature

called "decimal mode." When we invoke it (with

the SED, Set Decimal, command), decimal arith

metic takes place using numbers that look like

hex. In other words, the decimal value of 22 is

stored as hex 22. The proper name for this kind of

number is not hexadecimal, of course. This num

bering system is called "binary coded decimal."

We can't go into the inner mysteries of BCD

at this time, but a few facts can be noted. Decimal

mode affects only the ADC (add with carry) and

SBC (subtract) instructions; all other instructions

still deal with binary numbers. If you're going to

play with decimal mode, kill the interrupt for the

moment; your interrupt routines may not be able

to cope with "new math." And remember to put

everything back (clear decimal mode, restore the

interrupt) when you've finished doing the task at

hand.

Decimal mode arithmetic is great for things

like keeping score in video games. The scores can

be easily translated and delivered to the screen.

But decimal mode is not too good tor serious

mathematics: multiplication, division, square

roots and such become much harder to handle.

For most applications, stick with binary.

We'll be talking about how to convert binary

numbers to decimal in the next session. **

SK1

MINI-FLOPPY DISKS

WRITE/PROTECT

NOTCH

HUB RINGS

SOFT SECTORED

FULLY CERTIFIED lOCA* DEFECT FREE

DISKETTES (1 Boi Mm.)

10-29 17.49/box

30-99 15.99/box

100+ 1d.99/box

Add S2.00 shipping

MC/VISA/C.O.D

DEALER INQUIRIES INVITED

COMPUTER CREATIONS, Inc.

P.O. Box 292467

Dayton. Ohio 45429

(513) 335-4260 or

(513) 294-2002

we cha nge to ASCII ? If the four-bit va lue is ze ro 
to nine, we ca n use the simple ORA #$30 as me n
tioned before. For the six high va lues, ten to fifteen 
(A to F), we would need to use arithmetic, usua lly 
the ADC comma nd. Of course, we could bypass 
the whole question by se tting up a table of digits 
a nd lookin g up each d igit. Most programmers go 
for the arithmetic. 

Multiple bytes are no problem for hex. We 
jus t convert the m starting a t the high o rde r e nd : 
each by te generates two hex digits. Let' s w rite a 
program to con vert some me mory bytes into hex 
and di sp lay the m. First, a subroutine to conve rt 
and output a four-bit value in the A register as 
two hex digits: 

HEXDI G CMP #$OA (alpha betic dig it?) 
BCC SK IP (no, skip next part) 
ADC # 506 (add seven) 

SK IP ADC #530 (convertto ASC II ) 
IMP $FFD2 (print it) 

There are a cou ple of curio us cod ing quirks 
above. We need to add seven to the alphabet ics: 
why does the coding say ADC #$06? Because the 
ca rry bit is set, that's why. Add ing six plus a carry 
makes a tota l increase of seven . Anothe r oddity: 
the subroutine doesn' t return w ith RTS. Instead, 
it goes to a nothe r subroutine; when the othe r 
subroutine (FFD2) returns, it will return directly 
to the ca ll e r. 

Now an outer s ubroutine. Th is one breaks a 
by te in the A reg ister into two four-b it numbers 
a nd prints the two d igits. It uses HEXDIG, above: 

HEXOUT PHA (save the byte) 
LSR A 
LS R A (L'x tracl fouL.) 
LS R A ( .. h igh bits) 
LSR A 
ISR HEXDIG (print hex char) 
PLA (br ing back byte) 
AND # 50F (ext ra ct low four) 
IMP H EX DIG (restore ASC II ) 

Aga in , we save a n RTS by doing a JMP direct to a 
subroutine. 

Now we ca n do the main job: di splay ing a 
numbe r of memory loca tions: 

lOB LDX 
ILOOP LDA 

ISR 
LDA 
ISR 
INX 

#500 
SFFCO,X 
HEXOUT 
#$20 
SFFD2 

(counter) 
(get a by te) 
(print it) 
(space eha r) 
(print it ) 

CI'X # 50A (ten bytes yd ?) 
BCC ILOOP (no, do another) 
LDA # 50D (RETUR N cha r) 
IMP SFFD2 (print it ) 

We've written the p rogra m to di splay a spe
cific range of addresses. You may change it to 
display wha t you w ish. 

The fo ur LSR instructions may be considered 
the equ iva le nt of di viding by '1 6. That's w hat the 
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word " hexadeci ma l" mea ns, of course: hex fo r six 
and decimal for ten, giving a total of '16. 

Sneaky Hex 
Yo u may have d ecided that hexadecimal output is 
quite easy. It is, compared to decima l, a nd that 
g ives us an interesting poss ibility. 

Could we w rite hex numbers that looked like 
d ecimal numbers? In o ther words, cou ld we print 
dectmal 22 by somehow converting it to Inok like 
hex 22, and then printing it? It sounds complex: 
deci ma l 22 wo uld be w ritte n as hex '16, a nd hex 22 
has a decimal val ue of 34. No t much in common 
the re. But the re's a gimmick. 

The 6502 processo r has a n arithmetic fea ture 
ca ll ed " decima l mode." Whe n we invoke it (with 
the SED, Set Decimal, comma nd), decimal a rith 
metic takes place using numbers that look like 
hex. In other words, the d ecima l va lue of 22 is 
s tored as hex 22. The proper na me for this kind o f 
number is not hexadeci ma l, of cou rse. This num
bering sys tem is called " binary coded decima L" 

We ca n' t go into the inner mys teries of BCD 
at this time, but a few facts ca n be noted. Decimal 
mode affects only the ADC (add w ith ca rry) a nd 
SBC (subtract) instructions; a ll o the r ins tructions 
s ti ll d ea l with binary numbers. If yo u' re go ing to 
play w ith decima l mod e, kill the inlerrupt fo r the 
moment; you r inte rrupt rou tines ma y not be able 
to cope with "new math ." And re member to put 
eve ry thing back (clea r decima l mode, res to re the 
inte rrupt) whe n you've fini shed doing the task at 
ha nd . 

Decimal mode arithm etic is great fo r th ings 
like keeping score in video ga mes. The sco res can 
be eas il y translated and deli vered to the screen . 
But decimal mode is not too good fo r serious 
mathematics: Illultiplication, division, square 
roo ts and such become much ha rde r to hand le. 
For most applications, stick with binary. 

We' ll be ta lking abo ut how to convert binary 
numbers to decimal in the nex t scssiun. © 

SK' 
MINI-FLOPPY DISKS 

WRITE/PROTECT 
NOTCH 

HUB RI NGS 
SOFT SECTOR ED 

FULLY CERTIFIED 1000b DEFECT FREE 

OISKETIES ( \ 80 .. Min) 
lQ.29 

30-99 
100+ 

. 17.49/bOx 

15.99/bOx 

. ..... 14.99/bOx 

Add 52.00 shippIng 

MC/VISAJC.Q .D 

DEALER INQUIRIES INVITED 

COMPUTER CREATIONS . Inc. 
P.O . Box 292467 

Dayton , OhIo 45429 

(5 13) 335-4260 or 

(513) 294·2002 



FAST ENOUGH FOR

alien wont

hang around for

slow software. He

wants crisp responses i

really fast processing.

For the human race too, slow PET B/

is not good enough. When we run a pro1

whatever it is, we want fast efficient action.

PETSPEED, the compiler recommended by Com

is now available for the 64 and CBM 2. It can make any BASIC

program run many times (aster. It even speeds up disk handling. We

guarantee that PETSPEED is easier to use and generates faster code

than any other BASIC compiler for Commodore Systems.

Using PETSPEED is simple. Just type in the name of the program,

wait a few minutes and then watch your software run up to 40 times

faster.

Petspeed is not simply a compiler, it contains a powerful OPTI

ER. While PETSPEED is compiling, it breaks your program i

into tiny fragments and reassembles it removing the unnecessar
simplifying the complex. Dazzling graphics. Lightning sorts.

PETSPEED anything is possible.

Also available INTEGER BASIC COMPILER - 150 to 200 times

the speed of Basic. Integer Basic is for those applications where the

speed of machine code is required without the inconvenience of

assembly level programming. Ideal for scientific and educational

users. Compatible with Petspeed.

PETSPEED (Commodore 64) $150

PETSPEED (8000 or 4000 series} $150

INTEGER BASIC (8000 or 4000 series) $150

SPECIAL OFFER: Petspeed PLUS Integer Basic $250

>W

(415) 964-8201
SMALL SYSTEMS ENGINEERING
1056 tlwell Court ■ Palo Alro. CA 94303

.;:■,-■■ ■■■:-'-.■ <...". , .■■;■

FAST ENOUGH FOR 
-. 



TELECOMMUNICATIONS on .heVIC 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 MODEM
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-40 and
SuperTerm '64 support text storage to disk or tape

and program UPLOAD/DOWNLOAD. SuperTerms,

used with our Smart ASCII, also support popular
parallel printers.

Choose the one right for you. Call or write

today for the "best", then... j$

For the VIC:

Terminal-40 iiecj sk exp). $29.95

SuperTerm-40ueq 16Kexpj .Call

For the Commodore 64:

'64 Terminal $29.95

SuperTerm '64 Call

(On cassette. Requires modem; VIC printer optional.)

MIDWEST

MICRO associates

REACH OUT

and BYTE SOMEONE!

PO BOX 6148, KANSAS CITY, MO 64110

ORDER DESK: Oam-ipm.OrrJersonty'i

(816)254-9600
Technical support {815} 921-6502

Send for a free brochure describing
our other quality products.

MAIL ORDER: Add $1.25 shipping and handling

($3.50 lor C.O.D.); VISA/Mastercard add 3% {card#

and exp. date). Missouri residents include 4.6%

sales tax. Foreign orders payable U.S.$, U.S. Bank

ONLY; add S5 shp/hndlg. Dealer inquiries invited.

24K Golden RAM
Special

ROM Mode

Feature

Expansion Chassis
a j m a r%A Plu9s directly into your

M.*9l3 VIC'ZO Personal Computer
. 24.576 Bytes of Memory — Programmer's Dream

. Four Chassis Slots for VIC Game/Program Cartridges

• Switches. Fuse, Reset for Slot Control

• Three Switch-Selectable 8K RAM Banks

• Start Addresses 2000. 4000. 6000. A000 HEX

- Special ROM Switches Inhibit Self-Destruct Code, if Present

. Factory Tested — One Year Warranty

- Cashier's Checks and Money OrdersAccpeted

. Add 3% Shipping and Handling: in California Add 6% SalesTax

. • Dealer Inquiries Invited

• School/ Group/ Club Discounts Available

kX VOICE WORLD
£3 13055 Via Esperia ■ Del Mar. California 9Z014

f (619)481-7390

"WE MAKE COMPUTERS TALK"

THE COMPLETE

VIC
VIC, VIC-20 4 64 are trademarks of

Commodore Business Machines

AT LAST: A Definitive Resource

Directory for the VIC-20" Computer.

Find out what's available for the

VIC-20*, where (o find it, what it

costs, and what other VIC owners

think ol it!!

THE COMPLETE VIC*

INCLUDES:
• Descriptive listing of over 800 products

and programs.

• Independent programfproduct reviews.

• Cross-referenced by name and manufacturer.

■ Unbound and ore-punctied lor sianOard

3-nng binder.

• Reader forum lor reviews/comments'etc.

• Twice yearly updates.

• Names, addresses, and pfione numbers ol

VIC-20' vendors and mail order houses carrying

VIC-20" products.

In the Spring Updale:

Bibliography ol VIC-20" magazine articles and

book and a functional cross-reference

COMING SOON: THE COMPLETE 64*

The Complete VIC is available for $13.50 + $1.50

P/H. An attractive vinyl-covered, 3 ring binder is

available for $5.00. (Postpaid with The Complete

VIC; NOT sold separately] CA residents add 6%

sales tax. Send check or money orde< to:

MACRO DYNAMICS

8950 Villa La Jolla Dr., Ste. 1200

LaJolta, CA 92037 allcmmweeks
FOR DELIVERY
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Terminal·40 (,ftq 81( ftlp) . 

SuperTerm·40 (,eq 16K elp) . . Call 

For the Commodore 64: 
'64 Terminal .. . .. ca:I:~I .,.U!!!!~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

(On cassette. Requires modem; VIC ::1 
SuperTerm '64 . . 

IF - IMIDWEST r • MICRO Qssociatlls 
PO BOX 6148, KANSAS CITY, MO 64110 

160 COMPOTE! Moy1983 

ORDER DESK: ~am·4pm. """,,,on'l) 

(816) 254-9600 
Technical support (816) 921·6502 

Send for a free brochure describing 
our other quality products. . 

MAIL ORDER: Add $1 .25 shipping and handling 
($3.50 lor C.O.D.); VISA/Mastercard add 3% (cardlt 
and expo date). Missouri residents include 4.6% 
sales tax . Foreign orders payable U.S.$, U.S. Bank 
ONLY; add $5 shplhndlg. Dealer inquiries invited. 

THE COMPLETE 

VIC* 
VIC. VIC·20 & 64 ale Hademalks 01 

Commodole Business Machines 

AT LAST: A Definit ive Resource 
Directory for the VIC·20· Computer. 
Find out what's available for the 
VIC·20· , where to find it , what it 
costs , and what o ther VIC owners 
think of iI!! 

THE COMPLETE VIC· 
INCLUDES: 
• Descriptive l isting 01 over 800 productS 

anC prog rams. 
• Independen t program/produCI reviews. 
• C'oss· 'elerenced by name anC manu lactuler. 
• UnoounC anC pre·punChec lor Slancard 

3·rrng b,ncer. 
• Reader lorum 101 leviews/commentsletc. 
• Twice yeally updates. 
• Names. addresses. and phone numbers 01 

VIC·20 · vendOfS and mall order houses carrying 
VIC·20· products. 

In tno Spring Update: 
Bibliography 01 VIC·20 · magazine arllcles ana 

book and a lunctional c ross ' reterence 

COMING SOON: THE COMPLETE 64-
The Complele VIC IS available lor $13.50 + $1.50 
P/ H . An allraCI,ve vlnyl ·coveled. 3·ring binCer is 
available lor $5.00. ~ Pos l pa ic witn The Complete 
VIC· ; NOT sotd separalely.) CA reSidents acc 6 % 
sales tall . Send check or money orCel 10 : 

MACRO DYNAMICS 
8950 Villa La Jolla Dr., Sle. 1200 
La Jolla, CA 92037 ALLOW4WEEKS 

FOR DELIVERY 



PET/CBM POP
Michael W Schoffer

You can avoid stacking up too many subroutines by

using POP to aiuccl a GOSUB (command that sends

control to a subroutine at a given line number and then

RETURNS to the statement after GOSUB). A pro

gramming too! for alt PET/CBM computers.

Atari BASIC and the Microsoft BASIC used on

the Apple II provide a rather useful command

called POP. The POP command removes the last

GOSUB from the stack, so that a RETURN will

return the program to the second-to-last GOSUB.

For example, in this program:

10 GOSUB100

20 PRINT "CONTROL RETURNS HERE."

3 0 STOP

100 GOSUB200

110 PRINT"NOT HERE."

120 STOP

200 POP

210 PRINT "GOING"

2 20 RETURN

the RETURN on line 220 returns the program to

line 20 (not 110). This utility can be very useful,

but it is not available in Commodore BASIC. Well,

it wasn't.

Here is a machine language utility that

executes a POP on all PET/CBM models. The code

is position independent - in other words, it can

be moved to any convenient spot in memory with

out any changes. I prefer to locate the code at the

top of memory. A POKE 53,127:POKE 52,0:CLR

(for 32K systems) will prevent BASIC from using

this space.

Program 1 provides the machine language

routine in the form of a BASIC loader. The pro

gram will load and protect the POP routine, and

then indicate the proper SYS location to call the

routine. Programs 2 and 3 provide changes for

older ROMs.

A GOSUB in BASIC pushes five bytes onto

the system stack. These bytes tell BASIC where to

start running when the RETURN statement is

executed. These five bytes are the low and high

bytes of the CHRGET pointer (locations 119 and

120 for newer ROMs, 221 and 222 for Original

ROMs) and the current line number (locations 54

and 55 for newer ROMs, 136 and 137 for Original

ROMs), and the token for GOSUB (141). To per

form a POP, all we do is remove these five bytes

from the stack. The routine uses the same sub

routine that BASIC uses (JSR $B322 for BASIC

4.0, JSR SC2AA for Upgrade BASIC, JSR $C2AC

for Original BASIC) to search the stack for the

GOSUB token. The subroutine loads the ac

cumulator with the token found at the top of the

stack. We compare it to 141 to see if we have lo

cated a GOSUB. If a GOSUB is not found, then ,m

error is returned. The error message sent is "?with

out gosub error in xxxx". Notice that the standard

BASIC error routine is used, so program and

variable integrity are assured. The five PLAs simu

late the action of a RETURN without really doing

anything.

This utility is especially useful in highly

"modular" programs. An error handling sub

routine can easily remove "pending" GOSUBs

from the stack to prevent them from building up

(and resulting in an "?out of memory error").

To use this POP in the preceding program,

change the POP in line 200 to a SYS 32512, or

whatever SYS location the loader indicates should

be used. The program does not change in any

other way.

Program 1: basic 4.o version

10 POKE53,PEEK(53)-1:POKE 52,0:CLR

20 SADR=PEEK(52)+PEEK(53)*256

3 0 FOR ADDR=SADR TO SADR+22

40 READ DTTAiPOKE ADDR,DTTArNEXT ADDR

50 PRINT"USE SYS ";SADR

60 END

70 DATA 169,255,133,71,32,34,179,201

80 DATA 141,240,5,162,29,76,207,179

90 DATA 154,104,104,104,104,104,96

Program 2: Make These Changes For
Upgrade BASIC

70 DATA 169,255,133,71,32,170,194,201
80 DATA 141,240,5,162,29,76,87,195

Program 3: Make These Changes For
Original BASIC

70 DATA 169,255,133,71,32,172,194,201
80 DATA 141,240,5,162,29,76,89,195 ©
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PET/CBMPOP 
Ichoel \III Schaffer 

YOIl ca ll avoin :;Iackillg lip 100 IlIall ll S llb/'OlIlill~s /)y 
lI:;illg POP 10 ca llcel a COSUB (COllll llalln llia l SCll riS 
cOl/t rol Iv n SlI urolltille at n gil/ell lille 1I11111ber f1l1d tltell 
RETUR N:; 10 llie slalell/clIl afler COS UB ). A pro
gralll/llillS 1001 for all PET/CBM coll lpll iers. 

Atari BASIC and the Microsoft BASIC used on 
the Apple II p rovide a rather useful command 
call ed POP. The POP command removes the last 
COSUB from the s tack, so tha t a RETURN will 
return the program to the second-to-Iast COSUB. 
For exa mple, in thi s program: 

10 GOSUB100 
20 PRINT "CONTROL RETURNS HERE ." 
30 STOP -
100 GOSU B200 
110 PRINT" NOT HERE." 
1 20 STOP -
200 POP 
210 PRINT "GO ING" 
220 RETURN 

the RETUR on line 220 retu rns the progra m to 
line 20 (not 110). This utility ca n be very useful , 
but it is not ava il able in Commodore BASIC. Well , 
it wasn't. 

Here is a mac hine lang uage utili ty tha t 
executes a POP o n all PET/CBM models. The code 
is position independent - in other words, it ca n 
be moved to any convenient spot in memory with
out any changes. I prefe r to loca te the code at the 
top of memo ry. A PO KE 53, 127:POKE 52,0:CLR 
(fo r 32K sys tems) will preve n t BASIC from us ing 
thi s space. 

Program] provides the machine lang uage 
routine in the form of a BASIC loade r. The p ro
gram w ill load and protect the POP rou tine, and 
then indicate the proper SYS loca tion to ca ll the 
ro utine. Programs 2 and 3 provide changes fo r 
o lde r ROMs. 

A COSUB in BASIC pushes five bytes onto 
the system s tack. These bytes te ll BASIC where to 
start runn ing when the RETURN s tatement is 
executed . These five bytes are the low and high 
bytes of the CHRCET pointer (locat ions "119 and 
120 for newer ROMs, 221 and 222 for O rigina l 
ROMs} and the current line number (loca ti ons 5-1 
and 55 for newer ROMs, ]36 and "137 for O rigi nal 
ROMs), and the token for COSUB ( 141) . To pe r
form a POP, a ll we do is remove these five bytes 

from the stack. The ro utine uses the sa me sub
routine that BASIC uses (JSR $B322 fo r BASIC 
4.0, jSR $C2AA for Upgrade BASIC, jSR $C2AC 
fo r O rigina l BASIC) to sea rch the s tac k for the 
COSU B token. The subro utine loads the ac
cumu lato r with the token found at the top of the 
s tack. We compare it to ]41 to sec if we have lo
ca ted a COSUB. If a COSUB is not found , then an 
e rro r is returned. The e rro r message sent is "?with
out gosub error in xxxx". No tice tha t the standard 
BASIC error ro uti ne is used , so prog ram and 
va riable integrity are assured. The five PLAs simu
late the actio n o f a RETURN witho ut rea lly doing 
anything. 

This utility is especiall y useful in highly 
"mod ular" programs. An erro r hand ling sub
routine ca n easily remove "pend ing" COSUBs 
from the stack to p revent them fro m build ing up 
(a nd resulting in an "?out of memo ry e rror") . 

To use this POP in the preceding program , 
change the POP in line 200 to a SYS 32512, or 
w ha teve r SYS location the loader indicates should 
be used. The program does no t change in any 
other way. 

Program 1: BASIC 4.0 Version 

10 POKE53,PEEK(53) -1: POKE 52,0 : CLR 
20 SADR=PEEK(52)+PEEK(53)*256 
30 FOR ADDR=SADR TO SADR+ 22 
40 READ DTTA : POKE ADDR , DTTA: NEXT ADDR 
50 PRINT" USE SYS ",SADR 
60 END 
70 DATA 169 , 255 , 133 , 71 , 32 , 34,179 , 201 
80 DATA 141,240 , 5 , 162 , 29 , 76,207,179 
90 DATA 154,104,104,104 ,1 04 ,104 , 96 

Program 2: Make These Changes For 
Upgrade BASIC 
70 DATA 169 , 255 ,1 33 , 71 , 32 , 170 , 194 , 201 
8 0 DATA 141,240,5 , 162,29 , 76,87,195 

Program 3: Make These Changes For 
Original BASIC 
70 DATA 169,255 , 133 , 71 , 32 ,17 2 , 194 ,201 
80 DATA 141 , 240,5 , 162 , 29,76 , 89 , 195 

COMPUTE! 
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Bootmaker

For VIC, PET, And 64
M. G. Ryschkewitsch

Here's a good, short boot routine that's going to simplify

your programming efforts. This genera! technique can

be applied to many different boots (programs that load

other programs). A timesaver for any Commodore

computer.

How many times have you turned on your com

puter and wished that you didn't have to go

through the tedium of loading utility programs or

remembering where to PEEK, POKE, or SYS to

link them in?

I'd like to describe a booting system which

uses the "dynamic keyboard" technique and a

modified version of the "Universal Wedge."

This particular boot can be used to simplify

setting up your computer for the graphing utility

which follows, but the general technique is simple

and useful for a wide variety of boots. A similar

technique can be used, for example, to ask a user

questions in order to initialize a printer prior to

loading a word processing program. If your PET

has BASIC 4.0 and you put your boot on a diskette

as the first program, the process is particularly

simple. Press SHIFT/RUN, and the hard part is

done by the computer.

The Dynamic Keyboard Technique
The dynamic keyboard technique involves fooling

the computer into thinking the user is entering

data from the keyboard. This is particularly easy

with the PET. It involves printing messages on

the screen and POKEing two locations in PET

memory, the keyboard buffer at decimal addresses

623-632 and location 158, which normally contains

the current number of characters in the buffer.

Your BASIC program must print all the entries

you'd normally make on the screen in the proper

locations (to leave room for the normal PET mes

sages such as LOADING, etc.) and then return

the cursor to the home position. If you then POKE
the number of carriage returns (character 13) that
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you'd normally enter beginning with location 623

and that number also into location 158, here's

what happens.

After the PET finishes executing your boot, it

will wake up with the cursor in the home position

and believe you've pushed the RETURN key a

number of times. The first RETURN will cause it

to execute the line that the cursor is on, and, after

printing any appropriate messages, it will execute

as many subsequent lines as there are RETURNS

in the buffer. The only catch is that each line that

you want it to execute must be in the right place

or you will get no response or a SYNTAX ERROR.

Study the example in Program 1 to see exactly

what is necessary.

Note that Program 1 is merely an example of

setting up a boot program using the dynamic

keyboard technique. If the files INVISIBLE

WEDGE, PRINTER, and WORD PROC existed on

a disk, the program would first enable the use of

the Invisible Wedge utility as described below. It

would then load and execute a printer setup

routine called PRINTER. Finally, it would load

and run a word processing program with the file

name WORD PROC.

Sleight Of Hand
There is a hitch to this procedure if you want to

use the Universal Wedge. That program clears

the screen and prints a message when it's ex

ecuted, wiping out your carefully laid out screen.

The part of the Wedge that prints the message is

fortunately in BASIC, but it requires a bit of sleight

of hand to modify since the BASIC line editor will

change the machine code that does the work un

less you protect it.

If you load the Universal Wedge without

running it and use the Monitor (SYS 54386 for

4.0), you will find what looks like a BASIC program

from locations hexadecimal $0400 to $0496, termi

nated by the usual set of triple double zeros.

Starting at $0500 and $0700, there are two blocks
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the computer in to thinking the user is entering 
data from the keyboard. This is particularly easy 
with the PET. It involves printing messages on 
the screen and POKEing two locations in PET 
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the current number of characters in the buffer. 

Your BASIC program must print all the entries 
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you'd normally enter beginning with location 623 
and that number also into location 158, here's 
w hat happens. 

After the PET fin ishes executing your boot, it 
w iU wake up with the curso r in the home position 
and believe you've pushed the RETURN key a 
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to execute the line that the cu rsor is on, and, a fter 
printing any appropriate messages, it will execute 
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Note that Program 1 is merely an example of 
setting up a boot program using the dynamic 
keyboa rd technique. If the fil es INVISIBLE 
WEDGE, PRINTER, and WORD PROC exis ted on 
a disk, the program would first enable the use of 
the Invisible Wedge utility as described below. It 
would then load and execute a printer setup 
routine called PRINTER. Finally, it would load 
and run a word processing p rogram with the file 
name WORD PROC. 

Sleight Of Hand 
There is a hitch to this procedure if you want to 
use the Universa l Wedge . That program clea rs 
the screen and prints a message when it' s ex
ecuted , wiping out your carefu lly laid out screen. 
The part of the Wedge that prints the message is 
fortunately in BASIC, but it requires a bit of sleight 
of hand to modify since the BASIC line editor will 
change the machine code that does the work un
less you protect it. 

If you load the Universal Wedge without 
running it and use the Monitor (SYS 54386 for 
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of machine code that do the actual work. If you

also PEEK at the contents of decimal 42 and 43

(which store the location of the end of the BASIC

text and the start of variable storage), you will

find that they point to a location at the end of the

second block of machine code ($B8 and $08).

Now POKE42,131 and POKE43,4 and type

CLR. This tells the editor that BASIC really doesn't

include the two blocks of machine code. You can

then change the BASIC program as long as you

don't increase it by more than 106 characters. Try

to use less than this just to be safe. In Program 2,

two UP CURSORS replace the CLEAR/HOME

and all the CURSOR DOWNs in the original.

You can now use the Monitor to save every

thing up to the address hexadecimal S08B8. And

from now on you can load this version of the

Wedge just as you would load the original.

This same technique is equally applicable to

the VIC-20 and Commodore 64 (see Program 3).

For both these machines, the keyboard buffer is

located in memory locations 631-640 decimal, and

the number of characters in the buffer is contained

in location 198 decimal. The VIC's narrow screen

width must be taken into account when formatting

the program. Some of the messages may run over

onto a second line.

A small investment in bootmaking now can

pay big dividends later by causing fewer errors,

saving time and making the computer easier for

others to use.

Program 1: Sample Boot Program

100 QO$=CHR$(34): REM DEFINE QUOTE FOR PRI

NTING

110 REM PRINT ENTRIES TO THE SCREEN IN PRO

PER SPOTS

120 PRINT"{CLEAR]{03 DOWNIlOAD";QO$;"INVIS
IBLE WEDGE";QO$r",8"

130 PRINT"{04 DOWNJRUN"
140 PRINT"{DOWN}LOAD";QO$;"PRINTER";QO$;",

8"

150 PRINT"{04 DOWNiRUN"
160 PRINT"{02 DOWN}LOAD";QO?;"WORD PROC";Q

O$;",8"

170 PRINT"{04 DOWN1 RUN{HOME)"
180 REM POKE SIX RETURNS INTO KEYBOARD BUF

FER

190 REM POKE # OF RETURNS INTO LOC. 158

200 FORI=1T06:POKE62 2+I,13:NEXT:POKE158,6

Program 2: Invisible Wedge

5 A=12*16"3:REM $C000

10 IFPEEK(A)<>76THEN SYS1639:REM BASIC 2

15 IFPEEK(A)=76 THEN SYS2151:REM BASIC 4

20 PRINT"{02 UPilMIVERSAL DOS SUPPORT LOA

DED"

2 5 NEW

100 QO?=CHR$(34): REM DEFINE QUOTE FOR PRI

NTING

110 REM PRINT ENTRIES TO THE SCREEN IN PRO

PER SPOTS

120 PRINT"{CLEARj{03 DOWN)LOAD";QO$r"PRINT
ER";QO$;",8"

130 PRINT"{04 DOWNJRUN"

140 PRINT"{02 DOWN)LOAD";QO$;"WORD PROC";Q
O$;",8"

150 PRINT"{05 DOWN}RUN{HOME}"

160 REM POKE FOUR RETURNS TO KEYBOARD BUFF
ER

170 REM POKE # OF RETURNS TO LOC. 198

180 FORI=1TO4:POKE6 30+I,13:NEXT:POKE198,4
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(which store the loca tion of the end of the BASIC 
text and the start of variable storage), you will 
fi nd that they point to a location at the end of the 
second block of machine code ($B8 and $08). 

Now POKE42,131 and POKE43,4 and type 
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include the two blocks of machine code. You can 
then change the BASIC program as long as you 
don' t increase it by more than 106 characters . Try 
to use less than this jus t to be safe. In Program 2, 
two UP CURSORs replace the CLEAR/HOME 
and all the CURSOR DOWNs in the original. 

You can now use the Monitor to save every
thing up to the address hexadecimal $08B8. And 
from now on you can load this version of the 
Wedge just as you wou ld load the original. 

This same technique is equally applicable to 
the VIC-20 and Commodore 64 (see Program 3). 
For both these machines, the keyboa rd buffer is 
located in memory locations 631-640 decimal , and 
the number of characters in the buffer is con ta ined 
in loca tion 198 decimal. The VIC's narrOw screen 
width must be taken into account w hen fo rmatting 
the p rogram. Some of the messages may run over 
onto a second line. 

A small investment in bootmaking now can 
pay big dividends later by causing fewer errors, 
saving time and making the computer easier for 
o thers to use. 

Program 1: Sample Boot Program 

100 QO$=CHR$(34): REM DEFINE QUOTE FOR PRI 
NTING 

110 REM PRINT ENTRIES TO THE SCREEN IN PRO 
PER SPOTS 

120 PRINT " [CLEAR](03 DOWN )LOAD",QO$,"INVIS 
IBLE WEDGE";QO$ ;", B" 

130 PRINT"[04 DOWN )RUN" 
140 PRINT" [DOWN)LOAD", QO$ , "PRINTER", QO$, " , 

8" 
150 PRINT "[04 DOWN)RUN" 
160 PRINT"[02 DOI'IN)LOAD " ,QO$,"WORD PROC ", Q 

0$; " ,8" 
170 PRINT"[04 DOWN ) RUN[HOME) " 
180 REM POKE SIX RETURNS INTO KEYBOARD BUF 

FER 
190 REM POKE # OF RETURNS INTO LOC. 1 58 
200 FORI=lT06:POKE622+I, 1 3: NEXT :POKE158 , 6 

Program 2: Invisible Wedge 

5 A=1 2*16'3:REM $C000 
10 I FPEEK(A) <>76THEN SYS1639:REM BASIC 2 
15 I FPEEK(A) = 76 THEN SYS2151 : REM BAS I C 4 
20 PRINT"[02 UP )U NI VERSAL DOS SUPPORT LOA 

OED" 
2 5 NE\~ 

100 QO$=CHR$(34): REM DEFINE QUOTE FOR PRI 
NTING 
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110 

120 

130 
140 

150 
160 

170 
180 

REM PRINT ENTRIES TO THE SCREEN IN PRO 
P ER SPOTS 
PRINT " [CLEAR) [03 DOWN)LOAD", QO$, "PRINT 
ER";QO$;" ,8 11 

PRINT"[04 DOWN)RUN" 
PRINT "[0 2 DOWN}LOAD" , ao$ , "WORD PRoC" , a 
0$ ;" , 8 " 
PRINT"[05 DOWN}RUN[HOME) " 
REM POKE FOUR RETURNS TO KEYBOARD BUFF 
ER 
REM POKE # OF RETURNS TO LOC. 198 
FORI=l T04 :POKE630+I, 13:NEXT:POKE198,4 
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Basic Atari BASIC Sorts
E P McVlohon

Choosing a sort routine that eli'initiates unnecessary
searches can save you time. Four sorting methods are

examined in terms of their speed, ami there are some

hints on making sorts work faster.

Sorts - many programmers ignore them, many

don't understand them, and most misuse them.

Let's look at the insertion sort, the selection

sort, and the bubble sort. (The widely used bubble

sort is about the most inefficient sort routine
around.)

Why is it so widely used? Maybe because it's

so simple: go through the list to be sorted and

examine items, an adjacent pair at a time. If any

pair is not in the correct order, swap the pair.

Continue to the end of the list. If a swap was per

formed, repeat the above steps; if not, the sort is

finished. This sounds more simple and direct

than it may be.

Some Terms Defined

A file contains records (or items) which are to be

sorted according to the keys which are a part, or

all of, each record. (The last name in a file of names

and addresses is a key for alphabetizing the list.)

We will assume sorted means "placed in the order

of ascending or descending value of the keys."

Another way to sort is to build an auxiliary file of

pointers which identify the records in the desired

order- a good approach for large disk files.

One more definition: a stable sort does not

disturb the results of a previous sort when the

sort keys are equal. For example, you sort a file of

records consisting of names and addresses al

phabetically by first name (key = first name). You

then sort the file by last name. If the sort is stable,

when you have finished the second sort John Doe

will follow Jane Doe and precede Joseph Doe; if

not, the order of the Does will be arbitrary.

Multiple passes through a stable sort (in

reverse order of importance of the keys) will

accomplish the same thing as a sort on multiple

keys. Simply said, a sort on multiple keys checks

the second key any time the first keys of two re

cords being compared are equal. This is how to

convert any of the following single key sorts into

a multiple key sort.

Let's discuss the program listings now so
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you can refer to them as you read the rest of this

article.

Bubble Sort

The first program is a bubble sort written in Atari

BASIC. I'll review this listing since some of the

REMark lines will apply to the other programs,

and sections of the code will be identical in the

other programs.

The file to be sorted is in string S$ and consists
of N records each of length LREC. We will sort

this file in place according to the key which is part

of the record. The key starts at KB and ends at KF

characters offset from the beginning of each

record.

Lines in the 100's initialize; line 200 sets the

clock to zero. Lines in the 1000's and 1100's are

the sorts. Line 1500 reads and prints the clock;

and the subroutine in the 2000's generates a ran

dom file to be sorted (each record consists of two

random letters and a blank).

Let's look at the bubble sort. Why is it so

weak? Primarily because many redundant com

parisons are made, but also because records being

moved are put down and picked up at each step.

There really are better ways to sort which are just

as easy.

The bubble sort (Program 1) uses one trick to

make the "standard" bubble sort a little faster.

Each pass through the file moves the largest re

maining out-of-place record to its correct position.

Also, we might be lucky and find some records

already sorted. Remember that we use a flag to

signal if another pass through the file is necessary.

The trick is to use that flag to identify the location

of the last swap made (line 1040). We never need

examine past that point again; so, as shown in the

program, FLAG and TOP limit the search. The

bubble still isn't good enough.

Insertion Sort

I'll use a card player sorting a hand of 13 cards to

help you visualize what's going on in each sort.
Our right-handed card player does the inser

tion sort by holding the first dealt card in the left

hand and the other 12 cards in the right. Notice

that the first card is already "inserted" in the

sorted file in the left hand. He or she examines

the next card to be sorted, initially card number
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166 COMP\1Tl! MoyWB3 

you can refer to them as you read the res t o f this 
article. 

Bubble Sort 
The firs t program is a bubble so rt written in Atari 
BASIC. I' ll rev iew this listing si nce some of the 
REMark lines w ill apply to the othe r programs, 
and sections of the code will be identica l in the 
o ther programs. 

The fi le to be sorted is in string S$ and consis ts 
of N records each of length LREC. We w ill sort 
this fil e ill place according to the key which is part 
of the record . The key starts at KB and ends at KF 
characte rs offse t from the beginning of each 
record . 

Lines in the 100's initiali ze; line 200 sets the 
clock to zero. Lines in the 1000's and 1100's a re 
the sorts. Line 1500 reads and prints the clock; 
and the subroutine in the 2000's generates a ran
dom fi le to be so rted (each record consists of two 
random letters and a blank). 

Let's look a t the bubble sort. Wh y is it so 
weak? Primari ly because many red undant com
parisons are made, but also because records being 
moved are put down and picked up a t each s tep. 
There rea ll y are better ways to so rt w hich a re jus t 
as easy. 

The bubble sort (Progra m 1) uses one trick to 
make the "standard" bubble so rt a little fas ter. 
Each pass through the fil e moves the larges t re
maining out-of-place record to its correct position. 
Also, we might be lucky and find some records 
already sort" d. Remember that we use a fl ag to 
signal if another pass through the file is necessary. 
The trick is to use that flag to identify the loca tion 
o f the last swap made (line 1040) . We never need 
examine past that point aga in; 50, as shown in the 
program, FLAG and TOP limit the sea rch. The 
bubble still isn' t good enough. 

Insertion Sort 
I'll use a ca rd p layer sorting a hand of 13 cards to 
help you visualize what' s going on in each sort. 

Our right-handed ca rd playe r does the II1 ser
tion sort by holding the first dea lt card 111 the l e ft 
hand and the other 12 ca rds in the rIght. NotIce 
that the first card is alread y " inserted" in the 
sorted fi le in the left hand . He or she examines 
the next ca rd to be sorted, ini tiall y ca rd number 



ATARI

MEANS BUSINESS

PAYROLL PACKAGE $195.00

For the first time Financial Software Plus introduces a business

package for the Atari 400 or 800 computer that simulates business

packages found on much larger and expensive computer systems. All

our business packages are written by an accountant-programmer and

program designer so that you can be assured that our packages will

meet your individual business requirements. Our Payroll Package

features include:

• User changeable tax codes - five different tax tables may be

set up.

• Will run on a one or two disk drive system at any time.

• All reports including checks can be printed to the screen or

printer - printer is optional.

• Miscellaneous earnings and deductions categories are user

specified and changeable at any time.

• Can be used for one company or several companies without

purchase of additional software.

• Prints checks, W2's, month-end, quarterly, annual and tax

reports.

• Fixed or variable deductions.

• Capacity of 100 employees per disk with an unlimited number

of disks that can be used.

• Will act as a stand alone package or a fully integrated system

with our general ledger package.

Stop on down to your nearest dealer and ask for a demonstration.

Atari is a registered trademark of the Atari Computer Company

General Ledger, Accounts Payable, Accounts Receivable and Inventory Packages Available Soon

FINANCIAL SOFTWARE PLUS
I 121 WEST CEDAR

KALAMAZOO, MICH. 49007

(616) 345-8546

DISTRIBUTOR AND DEALER INQUIRIES WELCOME
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Atari is a registered trademark of the Atari Computer Company 

General Ledger, Accounts Payable, Accounts Receivable and Inventory Packages Available Soon 

FINANCIAL SOFTWARE PLUS 
121 WEST CEDAR 

KALAMAZOO, MICH. 49007 
(616) 345·8546 

DISTRIBUTOR AND DEALER INQUIRIES WELCOME 



two, and compares it to the cards in the left hand,

initially just the first card. If card two is bigger, it

remains card two as it is placed in the left hand; if

smaller, card one is shifted to become card two,

and card two from the right hand becomes card

one in the left.

Each step, then, compares the next card to be

inserted (from the right hand) with the last card

in the left hand. If the new card is larger, it be

comes the last card; if not, the old card in the left

hand is moved one space lower, and the new

card is compared with the next old card in line.

This last step is repeated until the new card is

inserted.

Now what is the worst case for this sort? A

file that must be inverted. Each card must be com

pared with every card in the left hand, and every

card in the left hand must be moved in each step.

Best case? When the file is in order except for a

new entry at the end (new last card).

Some people defend using the bubble sort

when it's used to add a record to an already sorted

file, but the insertion sort is faster at this, too. Just

put the new record at the end of the file (new

record number N) and change the loop indices

(line 1000) to "FOR J = N TO N" and less than one

pass through the sort will correctly place the new

record.

Program 2 is an insertion sort written in Atari

BASIC. Lines 1000-1100 are the sort itself; the rest

of the lines follow the same convention described

for the bubble sort.

Selection Sort

The selection sort is just as easy. This time, the

card player holds all the cards in the right hand

and scans from left to right for the smallest. The

smallest card is extracted, placed in the left hand

as card one, and the cards in the right hand are

shifted to the right to fill the gap caused by the

extracted card. The cards in the right hand are

now numbered two to thirteen. The process re

peats: scan the cards in the right hand, extract the

smallest, and add it at the end of the cards in the

left hand. Shift cards in the right hand to the right

to remove the gap. When only one card remains

in the right hand, it is the largest, and the sort is

finished.

The worst case for this sort is also a file that

must be inverted. Each card that is selected is the

last one in the set of unsorted cards.

Let's look at the differences in these al

gorithms. In the insertion sort, we examined a

sorted sub-list and insert a new record; in the selec

tion sort, we examine an unsorted sub-list and

select a new record. Suppose you are interested

in the first ten items in a H)0-item file. Which

routine would you use? The selection sort of

course, stopping after the tenth item is found.
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If you implement the selection algorithm

exactly as stated above to sort string variables,

you'll find that shifting the "cards" in the right

hand to remove the gap is inconvenient. (Try

shifting a string of, say, ten characters five spaces

to the right. If you don't know what will happen,

try A$(6,16) = A$(l,10) and see what the result is.)

A Couple Of Tricks

Atari BASIC loves to shift strings to the left, so

we'll modify the sort algorithm to take advantage

of this. All we do is hold the unsorted cards in the

left hand and put the extracted cards in the right

hand. The gap is removed by shifting cards in the

left hand to the left. Take a look at Program 3, a

modified selection sort. There are a couple of tricks

there. The variable TAIL defined in line 1000 lo

cates the last record in the file SS. This location is

the spot in our right hand where the selected card

(record) will be placed.

The second trick is using the variable LAST

to remember information from the last examina

tion pass through the left hand. It is set to the

next-to-the-smallest item in the list, so it has a

head start on our next examination search. It is

easy to save this information during the search.

Note that we save time on every other search

(unless there are ties - then we save more) because

we have to reset the flag in case we do not hit a

swap. Line 1090 extracts the selected record, line

1100 moves the entire right side of the file one

record to the left in one fell swoop, and the selected

record is put at the tail. Lines V140 to 1160 put the

last record in its place at the end.

What would the bubble sort look like to our

card player? He would examine cards one and

two, and swap them if necessary. He would then

compare cards two and three, swapping if needed.

The process continues with cards three and four,

four and five, and soon, to 12 and 13. Finished?

Not yet. If any pair of cards were swapped, the

process is repeated from the start. Have you ever

sorted cards this way? Would you?

Modified Insertion Sort

The string-moving trick in the selection sort

suggested that the same trick could be applied to

the insertion sort. This results in the modified

insertion sort (Program 4), where the sorted file is

on the right of the string and the unsorted part of

the file is on the left. The first record is always the

record to be inserted, and when the insertion

spot is found, the string up to the insertion spot

is shifted to the right, over the first record.

This is a fast program; unfortunately, it is no

longer as stable as the first three programs. It can

be made stable by adding on artificial record to

the file which is guaranteed to be the last record

for any search key (no ties), since the instability

two, and compares it to the ca rds in the left hand , 
initiall y jus t the fi rst card . If ca rd two is bigge r, it 
remains ca rd two as it is placed in the le ft hand; if 
smalle r, ca rd one is shi fted to become card two, 
and ca rd two from the right hand becomes ca rd 
one in the le ft. 

Each s tep, then, compares the next ca rd to be 
inserted (from the right hand) with the last card 
in the left hand. If the new card is larger, it be
comes the last ca rd; if not, the old card in the left 
hand is moved one space lower, and the new 
ca rd is compared with the nex t old ca rd in line. 
Th is last s tep is repeated until the new ca rd is 
inse rted. 

Now w ha t is the wors t case for th is sort? A 
fil e that mus t be inverted . Each card must be com
pa red with eve ry ca rd in the left hand , and every 
ca rd in the left hand must be moved in each s tep. 
Best case? When the fil e is in order except for a 
new entry at the end (new last ca rd ). 

Some people defend using the bubble so rt 
w hen it's used to add a record to an al read y sorted 
fil e, but the inse rtion sort is faster at this, too. Just 
put the new record at the end of the file (new 
record number N) and change the loop indices 
(l ine 1000) to "FOR J = N TO N" and less than one 
pass through the sort will co rrec tly place the new 
record. 

Program 2 is an insertion sort w ritten in Atari 
BASIC. Li nes 1000-1100 a re the so rt itse lf; the res t 
of the lines fol low the sa me convention desc ribed 
fo r the bu bble so rt. 

Selection Sort 
The selecti on so rt is jus t as easy. This time, the 
ca rd playe r holds a ll the ca rds in the right hand 
and sca ns from le ft to righ t for the sma llest. The 
sma ll es t ca rd is extracted , placed in the left hand 
as ca rd one, and the ca rds in the right hand are 

. shi fted to the right to fill the ga p caused by the 
ex tracted ca rd. The ca rds in the right hand are 
now numbered two to thirteen. The process re
pea ts: scan the ca rds in the ri ght hand, ex tract the 
small est, and add it at the end of the ca rds in the 
left hand. Shift cards in the righ t hand to the right 
to remove the ga p. When on ly one ca rd remains 
in the right hand, it is the largest, and the so rt is 
finished . 

The worst case for thi s sort is al so a fil e that 
mus t be inverted . Each ca rd that is se lected is the 
last o ne in the se t of unsorted ca rds. 

Le t's look a t the di ffere nces in these a l
gorithm s. in the insertion sort, we examined a 
sorted sub-l ist and insert a new record; in the se lec
tion sort, \-ve exa mine an llltsorfed sub-list and 
selec t a new record. Suppose you a re interested 
in the first ten items in a lOO-item fil e. Which 
roubne wou ld you use? The selection sort o f 
course, stopping after the tenth item is found. 
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If you implement the selecti on a lgo ri thm 
exactl y as stated above to so rt string va ri ables, 
you' ll find tha t shifting the "cards" in the ri ght 
hand to remove the gap is inconvenient. (Try 
shi fting a string of, say, ten cha racters fi ve spaces 
to the right. If yo u don' t know w hat wi ll happen, 
try A$(6, 16) = A$(1,l O) and see w ha t the result is .) 

A Couple Of Tricks 
Atari BASIC loves to shift strings to the left, so 
we' ll mod ify the sort a lgo rithm to take adva ntage 
of thi s. All we do is hold the unsorted ca rds in the 
left hand and put the ex tracted ca rds in the right 
hand . The gap is removed by shifti ng ca rd s in the 
left hand to the left. Take a look at Program 3, a 
modified se lection so rt. There a re a couple o f tricks 
the re. The va riab le TA IL defined in line WOO lo
ca tes the last record in the fi le S$ . Th is loca tio n is 
the spot in our ri ght hand w here the selected card 
(record ) will be placed. 

The second trick is using the va riable LAST 
to remember in fo rma ti on from the last exa mi na
tion pass through the le ft hand . It is set to the 
nex t-to-the-smallest item in the lis t, so it has a 
head s tart on Ollr nex t exam inati o n search. It is 
easy to save thi s in fo rma ti on during the sea rch. 

No te tha t we save time on eve ry other sea rch 
(unless the re a re ties - then we save more) beca use 
we have to reset the fl ag in case we do not hit a 
swap. Line 1090 extracts the selected record , line 
1100 moves the entire ri ght s ide of the fi le o ne 
record to the left in one fe ll swoop, and the selected 
record is put at the tail. Lines 1140 to 11 60 put the 
last record in its place at the end. 

Wha t would the bubble sort look li ke to our 
ca rd playe r? He wo uld exa mine cards one and 
two, and swap them if necessary. He wou ld then 
compare ca rds two and three, swapping if needed . 
The process continues w ith ca rds th ree and four , 
fo ur and fi ve, and so on, to '12 and B. Fi ni shed? 
Not ye t. If any pair of ca rds were swa pped, the 
process is repea ted from the sta rt. Have yo u eve r 
sorted ca rds this way? Wou ld yo u' 

Modified Insertion Sort 
The s tring-moving trick in the se lecti on so rt 
suggested that the sa me tri ck could be app li ed to 
the inse rtion so rt. This resul ts in the modified 
insertion sort (Program 4), where the so rted fil e is 
on the right of the s tring and the unsorted part of 
the fil e is on the le ft. The first record is a lways the 
record to be inserted, and w hen the inse rtion 
spot is fo und , the string up to the inserti on spot 
is shi fted to the rig ht, over the first record. 

This is a fas t program; un fortunately, it is no 
longer as slab le as the first three programs. It ca n 
be made stable by add ing an artificial record to 
the fil e w hich is guara nteed to be the last record 
for any sea rch key (no ties), since the ins tabi lity 



400+400=600?

600? Seems ridiculous, and

at first glance that s what you

probably thought, but in fact our

"equation" above represents a

reality that exists now, with

the Tara 400 keyboard for the

Atari 400. Designed to provide the

Atari 400 user with the hardware

of tomorrow today Designed with

an understanding of the essential

superiority of a keyboard as

a man-machine interface.

Designed with the user in mind.

For example, our keyboard does

not attach to the 400 with a

ribbon cable, but fits neatly into

the original housing in 5 minutes,

directly replacing the old

membrane panel, and is styled to

complement the lines of the

computer itself. Sure, other

keyboards have been sold, but

who wants one that hangs off the

computer, or whose keys fall off

when you type on it? Our keys are

actually gold-contact switches,

offering increased reliability and

performance, second to none.

Coupled with the Tara 48K RAM

expansion board, you can easily

see how 400 + 400 = 600:

providing the user today with the

hardware of tomorrow.

Why wait? This and many of the

quality Tara products are waiting

for you at your favorite dealer

Or call us for the Tara dealer

nearest you. He 7/ be happy to

show you how rudimentary it can

all be with Tara.

Computer Products Inc.

Statter Building. 107 Delaware Ave.,

Suiie 1610. Buffalo. N Y 14202 (716) 855-0133

2 Robert Speck Parkway. Suite 1540.

Wississauga. Ontario L42 1H8

(416)273-6820

TARA PRODUCT LINE COMING SOON FROM TARA

• Alan 400 Keyboard • Apple 64K/128K RAM

• Atari 48K RAM • IBM 256K RAM

• Atari 32K RAM • Alan 64K RAM

• Apple 16K RAM

'600 - The Atari redesigned full keyboard version

of the Atari 400.

Alan ana Atari 400 are registered trademarks

of Warner Commmunications.

400+400 

! ~ 

600? Seems ridiculous, and 
at first glance that :S what you 

probably thought, but in fact our 
"equation " above represents a 

reality that exists now. with 
the Tara 400 keyboard for the 

Atari 400. Designed to provide the 
Atari 400 user with the hardware 
of tomorrow. today Designed with 
an understanding of the essential 

superiority of a keyboard as 
a man-machine interface. 

Designed with the user in mind. 
For example, our keyboard does 

not attach to the 400 with a 
ribbon cable, but fits neatly into 

the original housing in 5 minutes. 
directly replacing the old 

membrane panel, and is styled to 
complement the lines of the 
computer itself. Sure, other 

keyboards have been sold, but 
who wants one that hangs off the 
computer, or whose keys fall off 

when you type on it? Our keys are 
actually gold-contact switches, 
offering increased reliability and 
performance. second to none. 

Coupled with the Tara 48K RAM 
expansion board. you can easily 

see how 400 + 400 = 600.' 
providing the user today with the 

hardware of tomorrow. 

Why wait? This and many of the 
quality Tara products are waiting 

for you at your favorite dealer 
Or call us for the Tara dealer 

nearest you. He 'II be happy to 
show you how rudimentary it can 

all be with Tara. 

BOO? 

_Tara 
ComRuter PrOCllictslnc: 
Statler BUlldmg. 107 Delaware Ave. , 
SUite 1610, Buffalo. N.Y. 14202 (7 IS) 8 55·0133 

2 Robert Speck Parkway. Suile 1540. 
Mississauga. OntariO l 42 tHe 
{4 161 2 73·6820 

TARA PRODUCT LINE 
• Alan 400 Keyboard 
• Alan 48K RAM 256K RAM 
• Alan 32K RAM • Alan 64K RAM 
• Apple 16K RAM 

°600 - The Alan redesigned full keyboard IIerSOn 

of the Alan 400. 

Alan and Arafl 400 are registered trademarks 

of Warner Commmunicalions. 



Lyco Computer Marketing & Consultants

TO ORDER

CALL US
TOLL FREE 800-233-8760

In PA 1-717-398-4079

DUST COVER

with Purchase ofFREE
ATARI 800 48K .... $489.00

ATARI 400 64K .... $349.00
810 DISK DRIVE $419.00

ATAR11200 64K RAM... $call $
ATARI
AWVner Commy r.ici [ hotis Company

ATARI HARDWARE

810 DISK DRIVE $419.00

410 RECORDER $75.00

1010 RECORDER $75.00

850 INTERFACE $164.00

PACKAGES
CX482 EDUCATOR $119.00

CX 483 PROGRAMMER $54.00

CX488 COMMUNICATOR $219.00

CX419 BOOKEEPER $189.00

KX7104 ENTERTAINER $69.00

SOFTWARE

CXL4012 MISSILE COMMAND...$28.75

CXL4013 ASTEROID $28.75

CXL4O20 CENTIPEDE $32.75

CXL4022 PACMAN $32.75

CXL4011 STAR RAIDER $34.75

CXL4O04 BASKETBALL $26.75

CXL4OO6 SUPER BREAKOUT ....(28,75

CXL4008 SPACE INVADER $28.75

CX81 30 CAVERNS OF MARS $31.75

CX4108 HANGMAN S12.75

CX4102 KINGDOM $12.75

CX4112 STATES S

CAPITALS $12.75

CX4114 EUROPEAN

COUNTRIES $12.75

CX41O9GRAPHIT $16.75

CX4121 ENERGY CZAR $12.75

CX41 23 SCRAM $19.75

CX4101 PROGRAMMING I $19.75

CX4106 PROGRAMMING II $22.75

CX4117 PROGRAMMING III $22.75

CXL4O15TELELINK $21.75

CX4119 FRENCH $39.75

CX4118 GERMAN $39.75

CX4120 SPANISH $39.75

CXL4OO7 MUSIC COMPOSER ....$33.75

CXL4OO2 ATARI BASIC $45.75

CX8126 MICROSOFT

BASIC $65.75

CXL4003 ASSEMBLER

EDITOR $45.75

CX8126 MACRO

ASSEMBLER $69.75

CXL4018 PILOT HOME $65.75

CX405 PILOT EDUCATOR $99.75

CX41S HOME FILING

MANAGER $41.75

CX414 BOOKKEEPER $11 9.75

MONITORS

NEC JB1260 $125.00

NEC JB1201 $155.00

NECTC1201 $315.00

AMDEK300G $159.00

AMDEK COLOR I $329.00

MODEMS

ANCHOR MARK I $79.00

ANCHOR MARK II $79.00

HAYES SMART $239.00

HAYES MICRO II $309.00

CAT S144.00

J-CAT $ CALL $

PERCOM DISK DRIVES

SINGLE DRIVE AT88 $389.00

ADD ON $289.00

SINGLE DRIVE 40S1 $529.00

ADD ON $329.00

DUAL DRIVE 40S2 $845.00

DUALHEADSINGLE DRIVE 44S1 ...$649.00

DUAL HEAD DUAL DRIVE 44S2 ....$789.00

THIRD PARTY

48K RAM $99.00

64K RAM $149.00

EASTERN FRONT 1941 $25.50

OUTLAW/HOWITZER $15.50

WIZARD of WAR $31.00

MY FIRST ALPHABET S25.50

NEW RELEASES

400 KEYBOARD $99.00

MINER 2049er $32.75

FROGGER $25.75

PREPPIE $19.75

SEA DRAGON $24.75

STRATOS $24.75

DISKY $39.95

MONKEY WRENCH 2 $52.75

POLICY

DURING APRIL

.In-Stock items shipped within 24 hours of order. Personal

checks require lour weeks clearance before shipping. No

I deposit for COD orders. PA residents add sales tax. All products
subject to availability and price change. Advertised prices

show 4% discount offered for cash. Add 4% for Mastercard and

Visa.

DISKETTES : In Stock

BASF $19.00

ELEPHANT $21.00

MAXELL MDI $34.00

MAXELL MDM $44.00

BUSINESS SOFTWARE

VISICALC $159.75

LETTER PERFECT $115.75

LETTER PERFECT ...ROM ...$159.75

DATA PERFECT $75.75

TEXT WI2ZARD S79.75

SPELL WIZZARD SS4.75

FILE MANAGER 800* $69.75

ATARI WORD PRO $109.75

TO ORDER

CALL TOLL FREE

800-233-8760
In PA 1-717 398-4079

or send order to

Lyco Computer

P.O. Box 5O88

I Jersey Shore, PA 1 7740

Lyco Computer Marketing & Consultants 
TO ORDER 

CALL US 

FREE 

TOLL FREE 800-233-8760 
In PA 1 ·717-398·4079 

DUST COVER 
with Purchase of 

ATARI 80048K 
ATARI 400 64K 

.... $489.00 

.... $349.00 
810 DISK DRIVE ...... $419.00 

ATARI120064K RAM ... $CALL $ 

ATARI HARDWARE 
810 DISK DRIVE •.. ___ ... . .... , $419.00 

410 RECORDER ............... $75.00 
1010 RECORDER ..... , ......... $75.00 
850 INTERFACE ..•. _ ..• ... _ . . . $164.00 

PACKAGES 
CX482 EDUCATOR ...... .... . , $119.00 
ex 483 PROGRAMMER ... _ .. _ .. $54.00 
CX4BS COMMUNICATOR . . _ .. $219.00 
CX419 BOOKeEPER ......... $189 .00 
KX7104 ENTERTAINER .....•.. $69.00 

SOFTWARE 

CXL4012 MISSilE COMMAND _ .. $28.75 
CXl4013 ASTEROID ......... _ .. __ $2B. 75 
CXL4020 CENTIPEDE _ ... ........ 532.75 
CXL4022 PACMAN ...... _ ... _ .. . _ $32 .75 
CXL4011 STAR RAIDER . ... . ..... $34 .75 
CXL4004 BASKETBAll .. __ ...•.. 5 26.75 
CXL4006 SUPER BREAKOUT .... S28 .75 
CXL4008 SPACE INVADER ....... S28.75 
CX8130 CAVERNS OF MARS ..... $31 .75 
CX41 08 HANGMAN . .. . ....... $12 .75 
CX4102 KINGDOM ....... . ... $12 .75 
CX4112 STATES & 

CAPITALS ........... . .... $12.75 
CX4114 EUROPEAN 

COUNTRIES .................. $12.75 
CX4109 GRAPHIT ................. $16 .75 
CX4121 ENERGYClAR .......... $12 .75 
CX4123 SCRAM .......... . ........ $19.75 
CX4101 PROGRAMMING I ....... 519.75 
CX41 06 PROGRAMMING 11. ••.••• $22 .75 
CX4117 PROGRAMMING 111. ..... $22.75 
CXL4015 TELELINK ........... .. $21. 75 
CX4119 FRENCH ................. $39.75 
CX4118 GERMAN ................. $39.75 
CX4120 SPANiSH ................ $39.75 
CXL4007 MUSIC COMPOSER .... $33.75 
CXL4002 ATARI BASIC ... . .. 545.75 
CX8126 MICROSOFT 

BASiC ................... ... .. . $65.75 
CXL4003 ASSEMBLER 

EDITOR ........................ $45.75 
CX8126 MACRO 

ASSEMBLER ..............•.... $69.75 
CXL4018 PILOT HOME ........... 565.75 
CX405 PILOT EDUCATOR .. . ..... $99.75 
CX415 HOME FILING 

MANAGER ..................... 541.75 
CX414800KKEEPER ......•.... $119.75 

MONITORS 

NEC JB1260 . . ............•...... $125 .00 
NEC JB1201 • . ...........•...... $155.00 
NEC TC1201 ... .•... .. . .. .•....... $315.00 
AMDEK 300G •• ... . ....... •. . ..... $159.00 
AMOEK COLOR I ... ... . .. . .•...... $329.00 

MODEMS 
ANCHOR MARK I .•........... . 579.00 
ANCHOR MARK II...... . .. . $79.00 
HAYES SMART ..... . .. . . ..... $239.00 
HAYES MICRO II .. • ... . . ..... $309.00 
CAT ..........• . .... . ... $144.00 
J'CAT ....•.. . .. $ CALL $ 

PERCOM DISK DRIVES 
SINGLE DRIVE AT88 ................ $389.00 

ADD ON ......................... $289.00 
SINGLE DRIVE 40S1 ................ $529.00 

ADD ON ......................... $329.00 
DUAL DRIVE 40S2 ................. $845.00 
DUALHEADSINGLE DRIVE44S1 ... $649.00 
DUAL HEAD DUAL DRIVE 44S2 .... $789.00 

THIRD PARTY 

48K RAM .. . .... ......... 599.00 
64K RAM ................•.... . . $149 .00 

EASTERN FRONT 1941 ....•..... $25.50 
OUTLAW/HOWITZER .....•....... $15.50 
WIZARD of WAR ...... .... ....... $31.00 

MY FIRST ALPHABET .•......... • $25.50 

NEW RELEASES 

400 KEYBOARD.. . .. ...... 599.00 
MINER 2049flr ................. 532.75 
FROGGER .. . .. . ............ $25. 75 
PREPPIE ............ .. ......... $ 19.75 
SEA DRAGON ... . ... $24.75 
STRATOS ....•.....•. $24.75 
DISKY .... ....... ... . ....... $39 .95 
MONKEY WRENCH 2 ........... 552 .75 

• POLICY 
DURING AP RIL 

DISKETTES: In Siock 
BASF ........... . ....•......... $19.00 
ELEPHANT ...•... . .....•.. 
MAXELL MOL ..... . 
MAXELL MOll ....... . 

BUSINESS SOFTWARE 

VISICALC ....... . . ........ $159.75 
LETTER PERFECT ............. $115.75 
LETTER PERFECT .. ROM .. . 5159.75 
DATA PERFECT ................ $75.75 
TEXT WillARD ... .. ........... $79.75 
SPELL WllZARD ......• $64.75 
FILE MANAGER 800+ .. . ... $69.75 

75 

ORDER 
CALL TOLL FREE 

800-233-8760 
In·Stock items . hlpped within 24 hours of o rder. Personal 
check. require tour weeks clea rance before 'hlpplng. No 
depolit fo r COD orderl. PA relldentladd &a Iel tax. All productl 
subject to availability and price change. Advertised pricel 
Ihow 4% discount oHered for cash . Add 4% for Mastercard and 

i 

In PA 1·717·39.8·4079 
or send order to 
Lyco Computer 
P.O. Box 5088 

Jersey Shore, PA 1 



Lyco Computer Marketing & Consultants

to ORDER TOLL FREE 800-233-8760
CALL US |n PA 1-717-398-4079

ATARI
A Warner Communications Company

SAVE —PRINTERS

PROWRITER $375.00

NEC 8023A $439.00

SMITH CORONATP1 ...$569.00

i THIRD PARTY SOFTWARE j

ONLINE

WIZARD & PRINCESS

BRODERBUND

; SERPENTINE

CBS

! KRAZY SHOOT
■ K-STAR PATROL

: KRAZY ANTICS

K-RAZY KRITTERS

S28.75

$26.75

$26.75

.. S26.7S

AUTOMAT. SIMULATION

TEMPLE OF ASPHAI

: KING ARTHUR'S HEIR

i RESCUE AT RIGEL

DATA SOFT

PACIFIC HIGHWAY

CANYON CLIMBER

CLOWNS AND BALLOONS

MICRO PAINTER

SANDS OF EGYPT

| EASTERN HOUSE

MONKEY WRENCH II

ALIEN GROUP

! SAM
VOICE BOX

$28.75

.. $28.75

$23.75

. $24.75 !

,. $24.75

.. $24.75

. $24.75

.. S52.75

$119.75 I

ADVENTURE INTER.

PREPPIE S19.75

STRATOS S24.75

SEA DRAGON $24.75

IDSI

POOL 1.5 $25.75

POOL 400 $29.75

SPEEDWAY BLAST $29.75

GAME STAR

STARBOWL FOOTBALL $ CALL

BAJA BUGGY $24.75

ROKLAND

WIZARD OF WAR $24.75

GORF $29.75

DELUX INVADER $28.75

THORN EMI

SUBMARINE COMMANDER .. $35.75

JUMBO JET $35.75

KICKBACK $35.75

SOCCER $35.75

SYNAPSE

SHAMUS S24.75

SLIME $24.75

BUSINESS SOFTWARE

LETTER PERFECT $115.75

LETTER PERFECT (ROM) $159.75

DATA PERFECT $75.75

TEXTWIZARD $79.75

SPELL WIZARD $64.75

FILE MANAGER 800-r $69.75

BIG 5

MINER 2049ER $35.75

OKIDATA82A $419.00

OKIDATA 83A $639.0O

OKIDATA 84 $1029.0O

OKIDATA TRACTOR $63.00

STARWRITER $1475.00

PRINTMASTER $1675.00

PRINTER CABLES
for Atari

CITOH $35.00

EPSON $35.00

NEC $35.00

OKIDATA $35.00

SMITH CORONA $35.00

JOYSTICKS
Le Stick $32.75

Atari S9.25

POINTMASTER S12.75

WIC0

WIC0 COMMAND CONTROL...S22.75

WICO RED BALL $26.75

WIC0 TRACK BALL S52.75

EXTENSION CORD $8.75

COMPUTER

COVERS
800 $6.99

8*° $6.99
*» S6.99

41° $6.99

■■■Hi

COMPUTER

FURNITURE
GUSDORF $59.75

BUSH CTA120 $69.75

add-on TV shelf $17 95

mmmam

INHOME

400 KEY BOARD $9g

Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 

CALL US In PA 1·717·398·4079 

THIRD PARTY SOFTWARE 

ONLINE 

WIZARD & PRINCESS ............• $28.75 
FROGGER ..... . •............. . .... 526.75 
CROSS FIRE ... .............. ..... . 534.75 

BRODERBUND 

CHOPLIFTER .............. . ...... 526.75 
APPLE PANIC ..................... $22 .75 
SERPENTINE ..... , .......•. . ...... $26 .75 
STAR BLAZER .•...•....•.... . .•. . . $24 .75 

CBS 

KRAZY SHOOT .••..•....•....•... $31.75 
K·STAR PATROL. .•.......... _. _ ... 531.75 
K·RAZYANTICS ..•......•... • .•...• S31.75 
K·RAZY KRITTERS •..•.•...••..• .. $31.75 

AUTOMAT. SIMULATION 

INVASION OAION ..... . •. .. •... . . . 520 .75 
TEMPLE OF ASPHA I .......•... . .. $28 .75 
STAR WARRIOR ............ .•. . _, . $28 .75 
KING ARTHUR'S HEIR ............ $23.75 
RESCUE AT RIGEL ................ $23.75 

DATA SOFT 

PACIFIC HIGHWAy .............• . . $24 .75 
CANYON CLIMBER ........ ....• . . $24 .75 
CLOWNS AND BALLOONS .. ...• " $24.75 
MICRO PAINTER ....•........•. • . . $24.75 
SANDS OF EGYPT ...•....•. ... _ . $24.75 

EASTERN HOUSE 

MONKEY WRENCH II ... .•...••.••• $52.75 

ALIEN GROUP 

SAM ..... ...... ............. ....... 545.75 
VOICE BOX .. ............... .. .... $119 .75 

SAVE on Ihese 
in·slock PRINTERS 

PROWRITER ........... $375.00 
N EC 8023A ............ $439.00 
SMITH CORONA TP1 ... $569.00 

ADVENTURE INTER. 

PREPPIE .. .................... $19 .75 
STRATOS ........... .. ......... $24.75 
SEA DRAGON .............. .. $24.75 

IDSI 

POOL 1.5 ................... . $25 .75 
POOL 400 ................... • $29 .75 
SPEEDWAY BLAST .......... . $29 .75 

GAME STAR 

STAR BOWL FOOTBALL .....• $ CALL 
BAJA BUGGy .................. $24.75 

ROKLAND 

WIZARD OF WAR .............. $24.75 
GORF •..•..............•..•...• $29.75 
DELUX INVADER .............. $2B.75 

THORN EMI 

SUBMARINE COMMANDER .• $35 .75 
JUMBO JET ................... $35 .75 
KiCKBACK ..................... $35.75 
SOCCER ..• ......... ... • ... . ... $35.75 

SYNAPSE 

SHAMUS .......... .... .. ....... $24 .75 
SLIME ......................... $24 .75 

BUSINESS SOFTWARE 

LETTER PERFECT ........... . $115.75 
LETTER PERFECT (ROM) ...•. $ 159.75 
DATA PERFECT ..... .. ....... . 575 .75 
TEXT WIZARD ..... . ........... 579.75 
SPELL WIZARD .. .. ........... $64.75 
FILE MANAGER BOO+ ....... . 569 .75 

BIG5 

B2A .............. $419.00 
OKIDATA B3A ........•...... S639.00 
OKIDATA 84 ................. S1029.00 
OKIDATA TRACTOR .•......•... S63.00 
STARWRITER ............... $1475.00 
PRINTMASTER ............. S1675.00 

PRINTER CABLES 
tor Atari 

CITOH ........ . ... .... $35.00 

EPSON .. ... ••. . •.. . .. $35.00 

NEC .. . . . ....... • ..... $35.00 

OKIDATA ... .. . . .... . . $35.00 

SMITH CORONA .... . 535.00 

J ICKS 
Le Stick ..........•.............. $32 .75 
Alari •..•..............•..•........ $9 .25 
POINTMASTER .. . .............. $12 .75 

WICO 
WICO COMMAND CONTROL ... $22.75 
WICO RED BALL ................ $26.75 
WICO TRACK BALL ............. $52 .75 
EXTENSION CORD ............... $B.75 

COMPUTER 
COVERS 

800 ....•... . ................•....•.. $6.99 
810 .. . .......... . ................... $6.99 
400 ........... . ..... .............. : ; $6.99 
410 ..• ...... ...........•........•..• 56.99 

COMPUTER 
FURNITURE 

GUSDORF ......................... $59.75 
BUSH CTA120 .. ......... ......... 569.75 

add-on TV J •••••• . •• • ••••••• $17.95 

INHOME 



occurs only with the last record in the file. To

examine the stability of these sorts, sort first with

both keys (KB and KF) equal to two, and then

sort with both equal to one.

There is another wav to make the modified

insertion sort stable, and that is to pick the record

to be inserted from the end of the unsorted part

of the list (record J instead of record 1) and remove

the equal sign from the sort test in line 1020. This

results in a slower program than the modified

insertion sort shown.

Powering Up

A short set of runs of the four programs (with no

PRINT statements and with N = 50) gave average

times of 80.8 seconds for the bubble, 48 for the

insertion, 34 for modified selection, and 23.3 for

modified insertion. The programs can be powered,

made faster. One easy way is to precompute the

constant part of the test in each sort statement. In

the insertion sort, for instance, add line 1015

HOLD$ = S$((J-1 )*LREC + KB, (J-1)*LREC + KF)

and substitute HOLDS for the right side of the

test in line 1020.

If the above descriptions of the sort algorithms

aren't clear to you, try sorting a hand of cards

according to the rules. Then execute the programs

as listed. If it will help, print out the loop indices

at each step to see what's going on and how the

tricks work to save a few searches here and there.

If you're going to use these routines in another

program, take out the REMs and print statements

for more speed. Better yet, code the sort you need

in machine language.

There are more efficient (and more complex)

sorts: Shell's sort, Quicksort, and Heapsort, for

examples. A quite complete study and reference

on sorting (and searching) is the third volume of

Donald E. Knuth's The Art of Computer Program

ming (Addison-Wesley, Reading, Mass., 1973).

Program 1: Bubble sort

DIM S*<200):REM the -file

DIM HOLD*(3>:REM temporary space

to move a record

LREC=3:KB=1:KF=2:REM record leng

th, begining and end of KEYfield

N=13:REM number of records

GDSUB 2000:REM generate random f

i le

POKE 20,0:P0KE 18,0:P0KE 19.0:P0

KE 20,0:REM start clock at zero

REM ****************************

**

REM

REM

REM

REM

**

1OOO TOP=N-1

103 0 FLAG=0:REM points

d swapped or zero

10 20 FOR J=l TO T0P:REM only look up

100

110

120

130

140

2OO

99O

991

992

993

994

SPACES]*

* £28 SPACES>*

* bubble 5ort(16

*{28 SPACES}*

****************************

to 1ast rec or

to last record swapped (

at N)

1030 IF S*< (J-l) *LREC +KB, (J-l> *LREC +
K'C^ r' — Qt / iti ppp 4. tt' d 1*1 t> r r j. I' c \ tii

EN 10 80:REM check if NO swap ne

eded

104O FLAG=J:REM flag that we^re swap

ping r ec or d J

1050 HOLD*=S*<(J-1)*LREC+1)

1O60 S*( (J-1)*LREC+1,J*LREC)=S*(J*LR

EC+1 , (J + l> *LREC)

1070 S*<J*LREC+1. <J+1)*LREC)=HQLD*:R

EM 1050 to here swaps J and J+l

(not J-l)

1080 NEXT J

1085 PRINT S*:REM remove this for sp

eed . This shows file after eac

h pass.

1090 IF FLA8O0 THEN T0P=FLAG-1 ; GOTO

IOIOsREM if a swap was made, r

eset TOP and start over.

1100 REM ***************************

**

1101 REM * end of sort(15 SPACES]*

1102 REM ***************************

**

14 9 0 REM read and print the clock

15OO PRINT MPEEK(1B)*256+PEEK<19M*

256+PEEK(20))/60:STOP

1990 REM generates a random file

2000 FOR K=0 TO N-l

2010 S*(K*3+l)=CHR*(INT(RND(0> *26 + 6t3

2020 S*<K*3+2)=CHR*(INT(RND(O)*26+65

203O S*(K*3+3)=" "

20 35 NEXT K:PRINT S*:PRINT

2040 RETURN

Program 2: Insertion Sort
100 DIM S* <200)

110 DIM HOLD* (3>

120 LREC=3:KB=1:KF=2

130 N=13

140 GOSUB 2000

200 POKE 20,0:P0KE 18,0:P0KE 19,0:P0

KE 20,0

990 REM ****************************

**

991 REM *C28 SPACES}*

992 REM * insertion 5ort(J3 SPACES]*

993 REM *C28 SPACES]*

994 REM ****************************

**

1000 FOR J=2 TO N:REM pick record to

be in ser t ed

101 O I=J-1:REM I is the end of the s

orted part of the file (left ha

nd)

1020 IF S*((I-1)*LREC+KB.(I-1)*LREC+

KFX«S*( (J-DJLREC + KB, (J-1)*LRE

C + KF) THEN 1 0 5 0 : R E M should rec

J be i nser ted?

1030 I=I-1:REM no. look at next sort

ed record

1O4O IF I>O THEN 1020 8 REM unless thi

s is the first record

1045 REM insertion starts here

1050 IF I=J-1 THEN 1105IREM don't in

sert J on itself

1060 H0LD*=S*((J-I)*LREC+1.J*LREC>:R

EM pick up r ec J

V? COMPUTI! Ma¥19B3

occurs onl y with the last record in the fil e. To 
exa mine the stability of these sorts, sort first with 
both keys (KB and KF) equal to two, and then 
so rt with both eq ual to one. 

There is another way to make the modified 
inserti on so rt stable, and that is to p ick the record 
to be inserted from the end of the unsorted part 
of the li st (record J ins tead o f record J) and remove 
the equal sign from the so rt test in line 1020. This 
results in a slower program than the modified 
inserti on sort shown. 

Powering Up 
A short set of runs of the four programs (with no 
PRI T statements and with N = 50) gave average 
times of 80.8 seconds for the bubble, 48 for the 
inse rtion, 34 for modified selecti on, and 23.3 for 
modified insertion. The programs ca n be powered, 
made faster. One easy way is to precompute the 
constant part of the test in each sort statement. In 
the inserti on so rt, for instance, add line 1015 
HOLD$ = S$(U-1 )*L REC + KB, O-J)*LREC + KF) 
and subs titute HOLD$ for the right side of the 
test in line 1020. 

If the above descriptions of the sort algorithms 
aren't clea r to you, try sorting a hand o f ca rds 
according to the rul es. Then execute the programs 
as listed. If it will help, print out the loop indices 
at each step to see w hat's going on and how the 
tricks work to save a few searches here and there. 
If you're going to use these routines in another 
program, take out the REMs and print statements 
for more speed. Better yet, code the sort you need 
in machine language. 

There are more efficient (and more complex) 
sorts: She ll' s sort, Quicksort, and Heapsort, for 
examples. A quite comple te study and reference 
on sorting (and sea rching) is the third volume of 
Donald E. Knuth's The Art OfCo1llpilter Program
ming (Addison-Wesley, Reading, Mass., 1973). 

Program 1: Bubble Sort 
100 DIM S$(200):REH the file 
110 DIM HOLD$(3):REM temporar y space 

to move a record 
120 LREC=3:KB=1:KF=2:REM record leng 

th, begining and end of KEYfield 
130 N=13:REM number of records 
140 GOSUB 2000:REM generate random f 

i 1 e 
200 POKE 20,0:POKE 18,0:POKE 19,0:PO 

KE 20,O:REM start clock at zero 
990 REM **************************** 

991 
992 
993 
994 

** 
REM 
REM 
REM 
REM 
** 

*{28 SPACES}* 
* bubble sort{16 SPACES}* 
*{28 SPACES}* 
***************t************ 

1000 TOP=N -l 
1010 FLAG=O:REM points to last recor 

d swapped or zero 
1020 FOR J=l TO TOP:REM onl y loc k up 
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to last record swapped ( sta rt 
at N) 

1030 IF S$ «J-l) *LREC+KB, (J - l ) *LREC+ 
KF) ( =S$(J*LREC+KB, J*LRE C + KF) TH 
EN 10BO:REM check if NO swap ne 
eded 

1040 FLAG = J:REM flag that w e~ re s wap 
ping re co r d J 

105 0 HOLO S=S$« J - ll*LREC+l ) 
1 060 S$«J-l)*LREC+l~J*LREC)=S$(J*LR 

EC+l , (J+l) *LREC) 
1070 S$ (J* LREC+l, (J+ l ) *LREC)=HOLD$: R 

EM 1050 to her e s waps J and J+l 
(not J - l) 

1080 NEXT J 
10B5 PRINT SS:REM remove thi s for sp 

eed. Thi s shows file after eac 
h pa ss . 

1 090 IF FLAG (> O THEN TOP = FLA G- l:GOTO 
1 0 10:REM if a s w ap was mad e . r-

eset TOP and sta rt over. . 
11 00 REM *t**tttttttttt***** ******** 

** 
1101 REM * end of sort{15 S PACES}. 
1102 REM ttl*tt * ttttttt************* 

** 
149 0 REM r ead and pr i nt the c l ock 
1500 PRINT «PEEK (18) t256+PEEK (19» * 

256+PEEK(20»/60:STOP 
19 90 REM generates a random file 
2000 FOR K=O TO N- l 
20 10 S$(K*3+ 1 )=CHR$(INT(RND(O)*26+6~ 

) ) 

2020 S$(K*3+2 )=C HRS(INT(RND(O)t26+65 
) ) 

20 3 0 S$ (K t3+3) = " ., 
2035 NE XT K:PRINT S$:PRINT 
2040 RETURN 

Program 2: Insertion Sort 
100 DIM 5$(200) 
110 DIM HOLD$(3) 
1 20 LREC= 3 :KB = I:KF= 2 
1 30 N= 1 3 
140 GOSUB 2000 
200 POKE 20,0:POKE 18, 0 :PO KE 19,0:PO 

KE 20,0 
990 REM ***********************"**** 

** 
991 REM *{28 SPACES}* 
992 REM * insertion sort{13 SPACES}* 
993 REM *{28 SPACES}* 
994 REM *****_******.*.************* 

** 
1 000 FOR J=2 TO N:REM pick r ecord to 

be inserted 
101 0 I=J - l:REM I is the end of the s 

orted part of the file (left ha 
nd) 

1020 IF S$«1 - 1 )* LREC+KB~(I -I)*LREC+ 

KF ) < =S$ «J - l) *LREC+KB, (J-l) *LRE 
C+KF) THEN l05 0:REM s hould rec 
J be in s erted? 

1 030 I = I - l:REM no~ look at ne x t sort 
ed record 

1040 IF 1 >0 THEN 1020:REM unless thi 
s is the first record 

1045 REM insertion starts here 
1050 IF I=J - l THEN 1105:REM don~t in 

sert J on i tsel f 
1060 HOLD$=S$«J - l)*LREC+l,J*LREC):R 

EM pick up rec J 



THIS POKERPLAYERHASSOMETHING

UP HIS SLEEVE . . .

HE TALKS!

The makers of S.A.M.. the Software Automatic Mouth, now

bring you a revolutionary talking game: POKERSAM. He

narrates every hand aloud, naming ihe upturned cards,

announcing the bets, and wisecracking whenever he

gets the chance. Like a lot of poker players, he's some

times full of bluster and he isn't always a good sport. But

he's always a real character with a gift for gab.

Your Atari needs no separate speech synthesizer to

produce POKERSAM's speech. It's all done with the

SAM. speech system. As you may know. S.A.M. is available

separately as an unlimited-vocabulary speech synthesizer

that you can access in your own programs. POKERSAM is

not a tool for creating your own computer speech, but it

contains a small module of the S A.M. system. This means it

can make any Atari computer speak, without additional

hardware or software!

by Jerry White

For the Atari 400. 800. and 1200 XL • Disk or cassette

Requires 32K RAM • Suggested retail $24.95

To order direcl Irom DON'T ASK. send a check or money order or call lo order

COD Add §2 00 shipping and handling California residents add 6% sales lax

(6 5% if you reside in L A County) Please specify disk or cassette version.

Registered owners of S A M for the Alan you can gt.'i .1 special low-priced ueision

of POKERSAM Please write lo DON'T ASK lor information and be sure lo indi

cate your SAM serial number

Dealer inquiries welcome

DdOTTASK
COMPUTER SOFTWARE

2265 Westwood Bl. Ste B-1 50

Los Angeles, CA 90064

(213) 477-4514 or 397-681 1

ATARI t& .1 trademark or ATARI INC

NOW! For your Atari 4OO /BOO

MPP-1000 Modem
MPP-1100 Parallel Printer

Interface

MPP-110O Parallal

Printer Inurfaca

No Atan B50™ Interface Module needed.

Compatible with all software [including Visicalc™. Text

Wizard™, and Rlemanager 800™. etc.].

5 foot cable with Centromc plug [compatible with Epson,

NEC, IDS, etc. — adaptor available for Atari 825™].

Faster data transfer.

2 year warranty.

Replacement ROM for operating system.

Compatible with MICROBITS Modem.

B bit data transfer for graphics

—
a u

only $39.95

miCROBITS
PERIPHERAL
PRODUCTS

• No Atari 850™ Interface Module Needed
• Smart Terminal Software

• 16K Tape/Disk

• Direct Connect

• Connects to Joystick Port #4

Smart Terminal Features:

• Multiple Buffers

• Off-Line Editing

• Upload/Download of Text and Programs

• Binary Files

• Full/Half Duplex

• ASCII/ATASCII Translation

• Allows Transfer of Files Larger than Memory

• Variable Baud Rate

• Parity Options

• 100% Machine Language

only $199.OO

434 W. First Street • Albany, Oregon 97321 • [503] 967-9075
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THIS POKER PLAYER HAS SOMETHING 
UP HIS SLEEVE 

HE TALKS! 

by Jerry While 
For the Alan 400. 800. and 1200 XL 
Requires 32K RAM • 

• Disk or cassette 
Suggested retail : S24.95 

To order direct trom DON'T ASK . send a chec k 01 money order or call 10 o rder 
COD Add 5200 s tllpp,ng and handling Cah tornm reSIdenlS add 6°", sales 11Ix 
(65% ,\ you reside In L A County) Please speci fy disk or casseU e version . 

Registered owners 015 A M lor Ihe Ala I! yOu can gel a spCCl allow-pliced verSion 
01 PO KERSAM Please write 10 DON'T ASK fOI ,nlo rmatlon and be sure 10 ,nd, · 
cale your 5 A M sella I number 

The makers of SAM .. the Software Automatic Mouth, now 
bring you a revolutionary talking game: POKEASAM. He 
narrates every hand aloud. naming the upturned cards, 
announcing the bets. and wisecracking whenever he 
gets the chance. Like a 101 of poker players. he's some
times lu ll of blusler and he isn't always a good sport. But 
he's always a rea l character with a g ift for gab. 

Your Atari needs no separate speech synthesizer to 
produce POKERSAM's speech. It's all done with the 
SAM. speech system. As you may know. SAM. is available 
separately as an unlimited-vocabulary speech synthesizer 
that you can access in your own programs. POKERSAM is 
Aot a tool for creating your own computer speech, but it 
contains a small module of the S A.M. system. Th is means it 
can make any Atan computer speak, withou t additional 
hardware or software! 

Oealer inquiries welcome 

2265 Westwood BI .. Ste. B' l 50 
Los Angeles. CA 90064 

(213) 477-4 51 4 or 397-8811 

AT A.RI ,s a rra(lemal~ 01 AT ARI INC 

NOW! For your Atari 400TM /BOOTM 

MPP-1100 Parallel Printer 
Interface 

MPP-11DO P.r.II.1 
Prlnt..-r I"urf~. 

• No Atan B50™ Interface Module needed. 
• Compatible with all software [Including Visica lc™, Text 

Wlzard™, and Filemanager BOOTM, etc .]. 
• 5 foot cable With CentronlC plug (compatible With Epson, 

NEG, IDS, etc. - adaptor available for Atarl 825™). 
• Faster data transfer . 
• 2 year warranty. 
• Replacement ROM for operatmg system. 
• Compatible with MICROBITS M odem . 
• 8 bit data transfer for graphics . 

nw only $99.95 

MPP-1000 Modem 

MPP-1000 
M ...... 

o 

• No Atari 8 50™ Interface Module Needed 
• Smart Terminal Software 
• 1 6K T ape/oisk. 
• Direct Connect 
• Connects to J oystICk. Port #4 
Smart Terminal Features : 

• M ultiple Buffers 
• Off-Line Editing 
• Upload/Oownload of Text and Programs 
• Binary Files 
• FuIVHalf Duplex 
• ASCIII A TASCII Translation 
• Allows Transfer of Files Larger than Memory 
• Variable Baud Rate 
• Parity Options 

100% M achine Language 

only $199.00 mlCROBITS 
PERIPHERRL 
PRODUCTS 434 W. First Street. Albany, Oregon 97321 • (503) 967-9075 
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1070 FOR K=J-1 TO 1+1 STEP -1:REM 51

i d e sorted records to make room

for J

108 0 St(K*LREC+l,<K+ 1 )*LREC)=S$((K-l

>ILREC+1,K*LREC)

1090 NEXT K

1100 S«(ItLREC+l,< 1 + 1 ) *LREC> =HOLD*:R

EM insert r ec J

1105 PRINT S«:REM take a look at the

file

111O NEXT J

1120 REM ***************************

**

113 0 REM * end of s o r t t 1 5 SPACES 3- *

1140 REM ***************************

**

1500 PRINT <(PEEK(18)*256+PEEK(19>)»

256+PEEK(20>)/ 60:STOP

2OOO FOR K=0 TO N-t

2010 S$(K*3+l)=CHRt(INT(RND(0)*26+65

) )

2020 S$(K*3+2)=CHRt(INT(RND(0)*26+65

) >

2030 S*CK*3+3>=" "

2035 NEXT K:PRINT S*:PRINT

2040 RETURN

Program 3: Modified Selection Sort

100 DIM S*(200)

110 DIM H0LD*<3)

120 LREC=3:KB=1;KF=2

130 N=13

140 GDSUB 2000

200 POKE 20,0:POKE 18,O:POKE 19,0:PO

KE 20,O

990 REM ****************************

**

991 REM *<!2S SPACES]*

992 REM * modified selection sort

{4 SPACES}*

993 REM *<:23 SPACES]*

994 REM ****************************

**

1000 TftIL=(N-l)*LREC+l:REM define la

51 record location

1010 LAST=O:REM initialize

1020 FOR J=0 TO N-2:REM select a rec

or d

1030 INDEX=LAST:LAST=O:REM ad just po

inters from last search

1040 IF INDEX >N-J-2 THEN 1090: REM ne

y.t selection is now last unsort

ed rec

105O FOR I=INDEX+1 TO N-J-1:REM sear

ch unsorted part of file

1060 IF S*(I*LREC+KB,I*LREC+KF)<S*(I

NDEX*LREC+KB,INDEX*LREC+KF) THE

N LAST=INDEX:INDEX=I:REM best &

2nd best

1070 NEXT I

1080 IF INDEX=N-1 THEN 1120:REM reco

rd is in place

109 0 HOLD*=S*<INDEX*LREC+1):REM pick

up selected record

1100 SS(INDEX*LREC+1)=S*<(INDEX+1)*L

REC+1):REM slide many records t

o c1ose up space

1110 S*(TAIL)=HOLD*:REM put selected

r ec at end

PRINT S*:REM take a look

NEXT J:REM next selection

HOLD*=S*:REM last selection tri

1 120

1 130

1 140

vially goes at the end

1150 S*(1>=S*(LREC+1)

1160 S*(TAIL)=HOLD*

1170 PRINT S*:REMalldone,takealook.

1200 REM ***************************

**

1210 REM * end of sort <15 SPACES!*

1220 REM ***************************

**

1500 PRINT ( (PEEK <18) 4256 + PEEK < 19) > *

2 56+PEEK(20) > /60:ST0P

2O00 FOR K=0 TO N-l

20 10 S$ (K*3+l ) =CHR$ ( I NT< RND< 0 )*26 + 65) )

2O2O S*CK*3 +2>=CHR*(INT(RND(0)« 26 + 65) )

2030 S* <K*3 + 3)=" "

2035 NEXT K:PRINT S*:PRINT

2040 RETURN

Program 4: Modified Insertion Sort
1OO DIM S*(2O0)

110 DIM H0LD*(3>

120 LREC=3:KB=1:KF=2

130 N=13

140 GOSUB 2000

200 POKE 20,0:POKE 18,0:POKE 19.0:PO

KE 2 0,0

990 REM ****************************

**

991 REM *C28 SPACES}*

992 REM * modified insertion sort

C4 SPACES!*

993 REM *<:28 SPACES3 *

994 REM ****************************

**

10O0 FOR J=N-1 TO 1 STEP -1:REM J wi

11 be the beginning of the sort

ed list

1010 I=N:REM I is the end of the sor

ted part of the file (right hand)

1O2O IF S*((I-l)*LREC+KB.(I-l)*LREC+

KFX=St<KB,KF) THEN 1050s REM sh

ould rec 1 be inserted here?

1030 I=I-1:REM no, look at next sort

104 0 IF I>J THEN 1020sREM unless thi

s is the first record in the so

rted list

10 45 REM insertion starts here

1O5O IF 1=1 THEN 11O5:REM don't inse

r t J on i t sel -f

1060 HOLD*=S*(1.LREC)

1070 St(l,(I-1)*LREC)=S*(LREC+1,I*LR

EC):REM slide records to make r

oom to insert rec 1

S*(<I-1)*LREC+1,I*LREC)=HOLD«:R

EM i nsert r ea 1

PRINT S*:REM take a look at the

file

NEXT J

REM ***************************

**

REM

REM

**

PRINT ( (PEEK(18)*256 +PEEK(19) ) *

256+PEEK(2O>)/6O:ST0P

FOR K=0 TO N-l

S* (K*3+l > =CHR* ( INT(RND(0)*2 6 + 65> )

S*(K*3 + 2)=CHR*(INT<RND(0)* 26 + 65))

S* (K*3 + 3> =" "

NEXT KsPRINT S*:PRINT

RETURN ®

1 100

1 105

1110

1 120

1 130

1140

1500

2 0 0 0

20 10

2 0 2 0

2030

2035

2 04 0

* end of sort(15 SPACES}*

***************************

V4 COMPUTE! Mayi983

1070 FOR K=J-l TO 1+1 STEP - 1:REM sl 
ide sort ed records to make room 
for J 

1 080 S$(K* LREC+l~ (K+l) *LREC )=SS( (K - l 
)* LREC+l ~K*L REC ) 

109 0 NEXT K 
11 00 5$( I*LRE C+l~ (I+ l)*LRE C) = HOLO$:R 

EM insert rec J 
11 05 PRINT 5 S: RE M take a loo k at the 

f i 1 e 
111 0 NE XT J 
1120 REM *************************** 

** 

via ll y goes at the end 
1150 5$( 1) =SS(LREC+ l ) 
1160 S$( TAIL)=HOLD$ 
11 70 PRINT SS:REM all done~take a look. 
1 200 REM *t*t****ttt*.*.*.********** 

** 
121 0 REM * e nd of so rt{1 5 SPACES}* 
12 2 0 REM ************t************** 

** 
1500 PRINT «PEEK<l8) *256+PEE~: (19» * 

256+PEEK(20»/60:STOP 
2000 FOR K=O TO N-l 
20 10 S$ (K*3+1 )=CHR$ (INT(RND ( 0)*26+65) 

1130 REM * end of sort { 1 5 SPAC ES}* 2020 SS(K*3+2)=C HRS {I NT(RND (0)*26+65) 
114 0 REM *t*****t**tt*t************* 2030 S$(K*3+3)= " 

** 20 3 5 NEXT K:PRINT SS:PRINT 
1500 PRINT «P EE K( 18}*256+PEEK(1 9»* 2040 RETURN 

2000 
2010 

256 +PEEK (2 0) ) /60: STOP Program 4: Modified Insertion Sort 
FOR K=O TO N-l 

2020 

S$(K * 3 +1 )=C HRS(INT(RND (0)*2 6+65 
) ) 
S$(K *3+ 2)=C HR$(INT(RND( O) *26+65 
) ) 

2030 5$(Kt3 + 3)= " 
2035 NEXT K:PR INT S$ : PR INT 
2040 RE TURN 

Program 3: Modified Selection Sort 
100 DI M 5$(200) 
110 DI M HOLDS (3} 
12 0 LREC=3:KB= I: KF=2 
1 3 0 N= 1 3 
140 GO S UB 2000 
200 POKE 20,0 :P OKE 19~0:PO K E 19~0:PO 

KE 20,0 
99 0 REM *****.*****.*********'**"** 

** 
99 1 RE M *(28 SPACE S }* 
99 2 RE M * modif i ed s elec t ion s o rt 

( 4 SPACES}* 
993 RE M *{28 SPACES}* 
99 4 RE M *'******************.,*** *** 

** 
1 (100 TAIL=(N - l ) *LREC+l:REM define la 

s t record location 
1 010 LAST=O:REM initialize 
1020 FOR J=O T O N- 2 : REM select a rec 

ord 
10 3 0 INDEX=LAST:LAST=O:REM adjust po 

inter s f r om last search 
1 040 IF INDE X) N- J - 2 THE N 1090 : REM n e 

x t se lection is now last unsort 
ed re c 

1050 FOR I=INDE X+ l TO N-J-l:REM sear 
ch un s orte d part of file 

1 060 IF SS(I*LREC+KB,I*LREC+KF} ( S$(I 
NDEX* LREC+ KB .INDE X*LREC+KF) THE 
N LAST=INDEX;INDEX=I:REM best & 

2nd be st 
1070 NEXT I 
1 080 IF INDE X=N - l THEN 11 20 :REM reco 

rd is in place 
1 090 HOLDS =5$(I ND EX*LRE C+l } :R E M pick 

up selected record 
11 0 0 S$( IN DEX*LREC+l)=S$«INDEX +l)*L 

REC+l ) :REM s lide man y records t 
o c lose up space 

111 0 SS(TA IL )=H OLD$:REM put se lected 
rec at end 

11 20 PRINT S$:REM take a look 
11 30 NEXT J:REM ne x t selection 
114 0 HOLD$=S$:REH last selection tri 

17.:1 COMPUTE! Moy1Q83 

1 00 DIM 5$(200) 
110 DIM HOLD$( 3) 
1 20 
1 30 
140 
2 00 

LREC=3: $<B= 1: KF=2 
N=13 
GOSUB 2000 
POKE 20,0:POKE 18 ,0:POKE 
KE 20,0 

19. 0 :PO 

990 REM *t***t******t************t** 
** 

991 REM *(28 SP ACES}* 
992 REM * modified in sertion sort 

{4 S PACES }* 
99 3 REM *{28 SP ACES}* 
99 4 REM ************.*************** 

** 
1 000 FOR J=N-l TO 1 STEP - 1:REM J wi 

11 be the beginning of the s ort 
e d li s t 

1 010 I = N:REM I i s the e nd of t h e so r 
ted part of t he file (right h a nd> 

102 0 IF S$«I - l)*LREC+KB,(I - l1*LREC+ 
KF) ( =SS (KB,KF) THEN 1 050 :REM s h 
ould rec 1 be 

10 3 0 I=I - l:REM no , 
in serte d here? 
100.: at ne x t s ort 

ed r ecord 
1 0 4 0 IF I ) J THEN 1 020 :REM unless thi 

s is the fi r s t record in the s o 
rted list 

1 0 4 5 REM insertion starts here 
1050 IF 1 = 1 THEN 1105:REM donPt inse 

1060 
1070 

1100 

1 105 

rt .J o n it s elf 
HOLD$=S$(I.LREC) 
S$ (1 . (I - I ) * LREC )=S$ (LREC+ l, I *LR 
EC):~EM s lide records to make r 
oom to insert rec 1 
S$ ( (I - 1) *LREC+ 1. I *LREC) = HOLD$: R 
EM insert rec 1 
PR INT SS:RE M tal: e a l ook a t th e 

f i Ie 
111 0 NEXT J 
1120 REM *************************** 

** 
11 30 REM * end of sor t { 1 5 SPACES} * 
114 0 REM t*tt*t*t*t*t**********t**** 

150(1 

2000 
20 1 0 
20 2 0 
2030 
2035 
2 0 4 0 

** 
PRINT «PEEK(18)*256+PEEK(19})* 
256 +PEE K(20}) / 60:STOP 
FOR K= O TO N- l 
S$ (K*3+ 1 ) =CHR$ (I NT( RNO( 0 't26+65) ) 
5$ (K* 3 +2) = CHR$ ( I NT( RND( 0)1:26 +65 ) } 
5$(K *3+ 3 ) = " ,. 
NEXT K:PR INT S$:PRINT 
RETURN 



Beginners: see the

special program

typing instructions

on page 128.

QUICK DRAW ATARI 4O0/B0O PRICE 19.95

Quick Draw it a quick and ««y way to "draw" and "lava" picturai in graphics

mode 3-11. To start, put in the Quick Draw duk and turn the power on. Salact

the drawing program from the program menu and a menu of the pictures on disk is

displayed. You are also prompted for the "graphics mode", "load picture name",

"save picture name" and "erase screen y/n". Note, graphics mode S has the

highest resolution and 4 color*. Graphics mode 9-11 require the CTIA chip.

Answer the prompts and you are ready to draw a picture. To plot a dot, you

position a cursor using the joystick and press the fire button. A dot is then

plotted under the cursor. Holding the fire button down and moving thi joystick

will continously plot dots making lines. To draw a straight line, you position two

cursors using your joystick and press the fire button. A straight line is then

drawn between the two cursors. Holding the fire button down and moving the

joystick will continously draw linas making boxes. The keyboard is used to

change from plot to draw mode and to change colors. Many other functions are

used including sound, mirror and roll. With Quick Draw you can recreate pictures

traced on your picture tuba of your favorate games. Pictures drawn on clear

plastic and taped to your picture tube may also be recreated with Quick Draw. I

am also trying to form a picture club to buy. sell and trade pictures drawn with

Quick Draw.

Requires: ATARI 400/600, 32k. BASIC, 1 disk drive, DOS 2.0 and 1 joystick.

To buy, send a check for 19.95 to:

Steven Easton • 9821 S.Grimsbey - Oklahoma City, Ok. 73159 • 1405/691-8593)

MONARCH f\

MAKES ATARI
BASIC FLY.

With ABC™, Monarch's |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 sourcelcode, too).

40K and disk required. ^ For your ABC

diskette and manual^^^end check or
money order for ^F" $69.95 (or $9.95 for
manual alone).^^ Monarch Data Systems

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

Mastercard/Visa by phone. Dealer

inquiries invited. Mass, residents add

5% sales tax. ATARI, ATARI 400, and

ATARI 800 are trademarks of ATARI, Inc.

The Source for Computer Books

Atari 400/800 &

2600/5200 VCS Owners -

This Is Your Book!

TheAddison-Wesley Book of

ATARI™

SOFTWARE 1983
Jeffrey Stanton, Robert P. Wells, Ph.D.,

Sandra Rochowansky

Arc you missing out on new Atari software? Looking

for help in selecting among the hundreds ofnew

and existing .software packages? THE ADDISON-

WESLEY BOOK OF ATARI SOFTWARE 1983 is the

up-to-date, complete resource hook you need.

• Over 300 programs described and evaluated

• Games and entertainment programs.

• Business programs for home and office.

• Educational programs for school and home.

• The new Atari 5200 VCS games machine.

Save money and buy your software wisely with

THE ADDISON-WESLEY BOOK OF ATARI SOFT

WARE 1983!

$19-95 paperback

B. Dalton stocks a complete selection of computer books in 700

stores nationwide. Check the Yellon Pages for the store near you.

Address

City Stale. Zip.

Phone No

_ Check/Money Order Enclosed

" VISA □ MasterCard P American Express

Card No

Book Title

Please send $1.75 lor postage and handling

Please add appropriate sales tax.

B. Dalton Books

9340 James Ave. S.

Minneapolis.

Exp. Date.

America's Favorite Bookseller |

Beginners: see the 
special program 
typing instructions 

on page 128. 

QUICK DRAW "'TARI <400/ 800 PRICE 19 .95 

Quick Drlw i, • quick and IUY way to "draw· 'lind "Jlv." picture. in g raphic. 
modto 3- 11. To It&l'1:. p u t In the Quick O,.;lW disk Ind turn the pOWI .. on. S.IKt 
the drawing prog .. l m frun the progrlm menu and" tnIInu of the p iet",... on disk is 
dilpl;ayad. You I'" 011$0 prompted for the "g rlph ic i rnodto", -I~d p letur. nllM". 
"nvi piet" ... nl,.,. " .. nd ".n' •• Icr .. n yIn" . Not., gr,aph lcs modto 8 hn th e 
h ighu t ruolutio n and 4 color •. Graphic. mod. 9 - \1 ,.aquirl the CT1A chip . 
AnIWI,. the prompts and you .... rudy to dnw " piet",... To plot. dot, you 
position" curwr uling the joystick lind p re" the fi ra button. A dot I. than 
plotted undar the curlor . Holding the f l ra button down and moving the joyst ick 
will continou.l.,. plot doh mlk lng lines. To drlw II ,t,.;light lin • • you posit io n two 
eursor . usi ng your joyltiek ~nd press the fi re button. A ttralght line Is then 
dr.wn betw .. n the two eursors. Holding the f ire button down Ind moving the 
Joys t ick will continoul ly draw linn m~king boxn . The ke~rd II und to 
ch~nge from plot to drlw mode Ind to ehange colon . M~ny other fun ctions Ire 
un d including sound, mirror ~nd r oll. With Quiek Or~w you c~n r..c re~t. pieturel 
traced on your picture tub. of you r hvor~te glmel. Pietures dnwn on ele~r 
p intle Ind hped to you r p icture tub. mly Ii so be I"ee ruted with Qu ick Or~w . I 
~m ~ Iso trying to form ~ picture cl ub to buy , nil Ind trlde pieturn drawn with 
Quick Draw . 
Requ ires: ATARI <400/800, 32k. BAS IC, 1 d isk drive, ODS 2. 0 and 1 Joystick. 
To buy, 'end a cheek fo r 19 . 95 to: 

Steven Easton' 9821 S .Gr imsb.y • Oklahoml City , Ok . 73159 • (405/69 1 ·~9J) 

MONARCH 
MAKESATARI 
BASIC FLY. 

With ABC' · , Monarch's I new BASIC 
compiler for ATARI 400 and 800, you 
develop and debug pro-J grams using 
your ATARI BASIC car- tridge, then 
use ABC to transform \them into 
compact code that runs up to 12 
times faster, without the "cartridge 
(and protects your source 'code, too). 
40K and disk required . .I For your ABC 
diskette and manual, .... send check or 
money order for ., $69.95 (or $9.95 for 
manual alOne).", Monarch Data Systems 

~ P.O. Box 207, Cochituate 
~ .... MA 01778, (617) 877-3457. 

)1~
astercardNisa by phone. Dealer 

inquiries invited. Mass. residents add 
5% sales tax. ATARI, ATARI 400, and 

ATARI 800 are trademarks of ATARI, Inc. 

The Source for Computer Books 

Atari 400/800 & 
2600/5200 VCS Owners -

This Is Your Book! 
The Addistm-Wes1ey Book of 

ATARfM 
SOFTWARE 1983 

Jeffrey Stanton, Robert P. Wells, Ph.D., 
Sandra Rochowansky 

Are you missing Out on new Atari software? Looking 
fo r help in selecting among the hundreds of ne\v 
and existing software packages? THE ADDISON· 
WESLEY lJOOK OF ,\TAR I SOFr WARE t983 is the 
up· to-date, complete resource book you need. 

• Over 300 programs desc ribed and evaluated. 
• Games and entertainment programs. 
• Business programs fo r ho me and office. 
• Educational programs for school and ho me. 
• The new Atari 5200 VCS games mac hin e. 

Save money and buy your software wisely w ith 
THE ADDISON· WESLEY BOO K OF ATARI SOIT 
WARE 1983! 

$19.95 paperback 

B. Dalton stocks a complete selection of computer books in 700 
s tores nadonwide. Check the }'ellow Pages for the store near you. 

Name ______________________________________________ _ 

Address ____________________________________________ _ 

City ________________ 5Isle' ___________ Zl" __________ _ 

Phone No .. __________________________________________ _ 

o CheekfMoney Order Enclosed o VISA 0 MaslerCard 0 American Express 

Card No Exp. Oale' __________________ _ 

Book TU,e Qly I 
Please send $1.75 lor poslageand handlln9 .(j3. ~~ 
Please add appropriaie sales 10. I 
B. Dallon Books • r;"'tU 
9340 James Ave. 5. V'-l-

L M=P~MN"::31 _______ .=e~ F~rit~~ler.J 



PET Super Editor
Craig Disston

Create strings on screen from single keystrokes, prevent

scrolls, softkey, define control keys, transfer the entire

screen into an array - these and other techniques can be

achieved with this versatile screen editing subroutine.

For data bases, mailing lists, assemblers, or any other

program which requires frequent user input, the ideas

and examples in this article should prove of value. It

works on any PET/CBM.

One of the first items many people buy for their

computers is a word processing program. A word

processor (or its cousin, the text editor) allows

text data to be entered, changed, added, or deleted

at will. Because a word processor is screen-

oriented, the user can manipulate the displayed

text and quickly perform editing functions.

Word processing is not the only application

which requires the input of extensive text data.

Other applications, such as mailing list manage

ment or data base management, also involve the

entry of much text data. In many of these pro

grams, however, input is laborious and inflexible,

limited to line-by-line entries.

With a text editor, text entry is easy. Input

for other applications can be just as easy. Although

most word processor and text editor programs

are written in assembly language, a simple, fast

BASIC routine provides some of the advantages

of the dedicated text processors, without resorting

to machine language. This routine can be incor

porated into any program.

This article introduces a use of the GET com

mand that gives the programmer full control of

the keyboard and the screen. I have used it to

write a text editor, a mailing list program, and an

assembler-editor. The routine described below is

screen-oriented, displays a blinking cursor, lets

each key act normally unless altered by the pro

grammer, and is as fast as the fastest typist.

Although I have written this routine for the PET,

the idea can be used with many computers. It is

necessary to know only a few operating system

locations.

What GET Does

The GET command in most BASICs polls the

keyboard and returns a value if a key has been

struck since the last inquiry. The TRS-80 equiva

lent is INKEY$. If a key has been struck, GET

returns the ASCII value of the key struck; other

wise, it returns the null string (string of length

zero). Hitting RETURN is not necessary, and the

key hit does not appear on the screen, unless the

program provides for that. GET is often used in

games fora waiting loop:

10 PRINT "HIT ANY KEY TO CONTINUE."

20 GET Z$: IF Z?= "" THEN 20 :REM NULL ~

STRING

30 < PROGRAM CONTINUES >

In another common use of GET, the answer

from the user will appear on the screen as soon as

a valid key is hit:

10 PRINT "DO YOU WANT [QUESTION]? ANSWER

'Y' OR 'N' ";

20 GET Z$: IF Z$ <>"Y" AND Z? <> "N" THEN

20

30 IF ZS = "Y" THEN PRINT "YES": ... YE

S RESPONSE

40 PRINT "NO": ... NO RESPONSE

The previous example demonstrates two

things. First, the keyboard can be selectively enabled.

(This is sometimes called softkey, since the keys

are defined by software, not hardware.) Each key

can have its usual meaning, a special meaning, or

no meaning. (If the key has no meaning, it is said

to be disabled.) Second, the program determines

what screen output, if any, there is for each key.

(By "key" we mean a value that can be input from

the keyboard. Most keys have a shifted and an

unshifted value.)

Combining GET With Softkeys

These two features can be combined to allow full

screen editing and input under program control.

This is far superior to the line-by-line function of

the INPUT statement. The routine below has the

following advantages:

• full-screen editing.
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PET Super Editor 
Craig Disston 

Creole slrillg> all screell frolll sillgle keyslrokes, prevelll 
scrolls , soflkey, defi"e cOlllrol keys, Imllsfer Ihe ell lire 
screell illio all army -Ihese olld olher leclllliqlles enll be 
achieved wilh Ihis versolile screell edilillg slIurolllille. 
For dolo bases , 1II0ilillg lisls , osselllblers , or any other 
progmlll which requires freqllCil I II ser illplll, the ideas 
olld exolllpies ill Ihis orl icle shollid prove of vallie . II 
works 011 OilY PETICBM. 

O ne o f the first items many people buy for their 
computers is a word processing program. A word 
processor (or its cousin , the text ed itor) allows 
text data to be entered, changed, added, or deleted 
at will. Because a word processor is screen
orien ted, the user can manipu late the displayed 
text and quickly perform editing functions. 

Word processing is not the only application 
w hich requires the input of extensive text data. 
Other applica tions, such as mailing Jis t manage
ment or data base management, also invo lve the 
en try of much text data. In many of these pro
grams, however, input is laborious and inflexible, 
limited to line-by-Iine entries. 

With a text editor, text entry is easy. Input 
for other app li ca tions can be just as easy. Although 
most word processor and text edi tor prog rams 
are written in assembly language, a simple, fast 
BASIC routine provides some of the adva ntages 
of the dedicated text processors, without reso rting 
to mach ine language. This routine ca n be incor
porated into any program. 

This article introduces a use of the GET com
mand that gives the programmer full control of 
the keyboard and the screen. I ha ve used it to 
write a text editor, a mailing list program , and an 
assembler-ed itor. The routine described below is 
screen-oriented, displa ys a blinking curso r, lets 
each key act normally unless altered by the pro
grammer, and is as fast as the fa stest typist. 
Although I have written th is routine for the PET, 
the idea ca n be used with many compu ters. It is 
necessary to know only a few operating sys tem 
locations. 
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What GET Does 
The GET command in most BASICs poll s the 
keyboard and returns a va lue if a key has been 
s truck since the las t inquiry. The TRS-80 equiva
lent is INKEY$. If a key has been struck, GET 
re turns the ASC II va lue of the key s truck; other
wise, it re turns the null s tring (string of length 
zero). Hitting RETURN is not necessary, and the 
key hit does not appea r on the screen , unless the 
progra m provides for that. GET is often used in 
games fo r a wa iting loop: 

10 PRIN1' " HIT ANY KEY TO CONTINUE, " 
20 GET Z$: IF Z$= "" THEN 20 : REM NULL-

STRING 
30 < PROGRAM CONTINUES > 

In another common use of GET, the answer 
from the user will appear on the screen as soon as 
a va lid key is hit: 

10 PRINT "DO YOU WANT [QUESTION]? ANSWER 
' y ' OR ' N ' "; 

20 GET Z$ : IF Z$ (>"y" AND Z$ <> "N " THEN 
20 

30 IF Z$ = "y" THEN PRINT "YES": . YE 
S RESPONSE 

40 PRINT " NO": . • • NO RESPONSE 

The previous example demo ns trates two 
things. Firs t, the keyboard ca n be seleclively waNed. 
(This is sometimes ca ll ed soflkey, since the keys 
are defined by software, not hardware .) Each key 
can have its usua l meaning, a special meaning, or 
no meaning. (If the key has no meaning, it is sa id 
to be di sabled .) Second, the program de te rmines 
what screen output, if any, there is for each key . 
(By "key" we mea n a va lue that can be input from 
the keyboard. Most keys have a shifted and an 
unshifted va lue.) 

Combining GET With Softkeys 
These two features can be combined to allow full 
screen editing and input under program control. 
This is far superior to the line-by-line function of 
the INPUT s tatement. The routine be low has the 
following advantages: 

• full-screen editing . 



BUSICALC

BUSICALC 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.

n ana an nun a e o bp es

'Q'a siaa a si a a sk jbb bs ea

For Commodore 64

For Commodore VIC 20

For Commodore PET/CBM 40 columns

For Commodore CBM 80 column/SuperPet

BUSICALC 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.

BUSICALC With the Sting Removed from the Prices

BUSICALC 20 only $49.00 for the VIC 20

BUSICALC 64 only $69.00 fortheCBM 64

BUSICALC40 only $79.00fortheoriginal 40column PET/CBM

BUSICALC 80 only $89.00 for the original 80 column CBMs and SuperPets

BGSICALC AVAILABLE NOW FROM YOUR LOCAL DEALER

(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 Weaidstone, Middlesex, England HA3 7SJ, Tel. 01 861 1166

BUSICALC 
.... .... . 

...... .. ..... ... :::: :: ..... : ... . . . . . .. .. ... .. ...... .. 
BUSICALC 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 . 
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INTERNAL MEMO

She needs 'Superscript'!
Features

Provides full screen edit, delete, erase, insert,

transfer and document merge facilities.

Simple facilities to send mailshots to standard

address lists.

Powerful aids to produce tables with wide

screen, up to 240 columns, horizontal, decimal

and vertical tabs.

Search with optional replace.

Comprehensive printer controls with control

of margins, lines per page, underlining, bold

print, super and sub scripts, variable line and

character pitch.

Features

Dictionary in excess of 30.000 words,

available in English or American spelling.

User definable dictionary (capacity for

approximately 170.000 words on 8050 disk

drives) with facilities to add, delete, print or

merge with standard dictionary.

Spelling checker verifies largest 'Superscript'

document in less than two minutes.

Displays totals of words, different words and

unrecognized words.

Editing of unrecognized words in document

includes options to accept, ignore, change

or add to user dictionary.

'Superscript' transforms your

Commodore computer into a true Word Pro

cessor, enabling your secretary to turn out

high quality letters, mailshots, quotations,

etc., faster and easier than ever before.

But spell? — Adding 'Superspeit' gives

you access to an extensive dictionary with

automatic checking of any document entered,

enabling recognition of spelling errors and

mistypes.

If she wants a better machine, and you

want the very best of Word Processing, then

you both need a Commodore with

'Superscript' and 'Superspeil' available from

your local Commodore dealer.

Superscript and Superspeil run on the 2001. 3016/32, 4016/32,

8032 and 8096 Commodore computers. 2040, 3040, 4040 and

8050 disk drives, all Commodore printers and a wide range of

letter quality printers

±
Precision

Software

r A Professional's Word Processor

Precision Software Limited,

4, Park Terrace, Worcester Park,

Surrey KT4 7 JZ, England.

Telephone 01-330 7166

INTERNAL 
/waaCa 
ftJ~~/tJ~~ 

t1t4:f~ 
{Z)Ufld~/ 

~/ah2~ 
fo~/ / / 

"tL't? ~ at' tD.2~(}CJO c/tfor~ ~ 
f~ tL ~e/ dLar 5~/aM b£ ~ 60 fPZ/L:! 

She needs 'Superscript'! 
• Provides full screen edit . delete, erase. insert. 

transfer and document merge facilities. 
• Simple facilities to send mailshots to standard 

address lists. 
• Powerful aids to produce tables wi th wide 

screen, up to 240 columns, horizontal. decimal 
and vertical tabs. 

• Search with optional replace. 
• Comprehensive printer controls with control 

of margins. lines per page, underlining, bold 
print. super and sub scripts. variable line and 
character pitch. 

gf~ Features 

• Dictionary in excess of 30,000 words, 
available in English or American spelling . 

• User definable dictionary (capacity for 
approximately 170.000 words on 8050 disk 
drives) with facilities to add, delete. print or 
merge with standard dictionary. 

• Spelling checker verifies largest · Superscript ' 
document in less than two minutes. 

• Displays totals of words. different words and 
unrecognized words. 

• Editing of unrecognized words in document 
includes options to accept, ignore, change 
or add to user dictionary. 

'Superscript' transforms your 
Commodore computer into a true Word Pro
cessor, enabling your secretary to turn out 
high quality letters, mailshots, quotations, 
etc., faster and easier than ever before. 

But spell? - Adding 'Superspelf' gives 
you access to an extensive dictionary with 
automatic checking of any document entered, 
enabling recognition of spelling errors and 
mistypes. 

If she wants a better machine, and you 
want the very best of Word Processing, then 
you both need a Commodore with 
'Superscript' and 'Superspell' available from 
your local Commodore dealer. 



For further information concerning these outstanding software products contact your local SUPERSCRIPT

distributor as shown below.

Alabama

M. A. G-

Athens

Georgia

404 353 8090

Alaska

B.G. Systems

Anchorage

907 276 2986

Arizona

Gerald Hasty & Co.

Las Vegas

Nevada

702 737 5670

Arkansas

Commonwealth Computer Inc.

Overland Park

Kansas

913 648 8086

California

P. E. C.

Anaheim

714 778 3007

Colorado

Commonwealth Computer Inc.

Overland Park

Kansas

913 648 8086

Connecticut

MulU Business Computer Systems

Portland

203 342 2747

Delaware

Professional Micro Services

Ballimore

Maryland

301 325 5725

Florida

M. A. G.

Athens

Georgia

404 353 8090

Georgia

M. A. G.

Athens

404 353 8090

Idaho

Commonwealth Computer Inc.

Overland Park

Kansas

913 648 8086

Illinois

Cambridge Business Systems

Chicago

312 525 3900

Indiana

Srepco
Dayton

Ohio

513 224 0871

Iowa

Commonwealth Computer Inc.

Overland Park

Kansas

913 648 8086

Kansas

Commonwealth Computer Inc.

Overland Park

913 648 8086

Kentucky

Srepco
Dayton

Ohio

513 224 0871

Louisiana

Commonwealih Computer Inc.

Overland Park

Kansas

913 648 8086

Maine

Best Business Equipment

Worcester

Massachusetts

617 755 1077

Maryland

Professional Micro Services

Baltimore

301 325 5725

Massachusetts

Best Business Equipment

Worcester

617 7551077

Michigan

Newman Audio Video

Grand Rapids

616 243 3300

Minnesota

Commonwealth Compuler Inc.

Overland Park

Kansas

913 648 8086

Mississippi

Commonwealth Compuler Inc.

Overland Park

Kansas

913 648 8086

Missouri

Commonwealth Compuler Inc

Overland Park

Kansas

913 648 8086

Montana

Commonwealth Computer Inc.

Overland Park

Kansas

913 648 8086

Nebraska

Commonwealth Computer Inc.

Overland Park

Kansas

913 648 8086

Nevada

Gerald Hasty & Co.

Las Vegas

702 737 5670

New Hampshire

Best Business Equipment

Worcester

Massachusetts

617 755 1077

New Jersey

Geneva Technology

Cranlord

201 276 1144

New Mexico

Commonwealth Computer Inc.

Overland Park

Kansas

913 648 8086

New York State (North & West)

Upstate Compuler Shop

Whilesboro (Nr. Utlica)

3157638151

New York State (South)

Computer Emporium

Middle:own

914 343 4880

New York Slate (Long Island)

Centerorook Software

Livingston Manor

914 439 3591

New York City

Geneva Techno;ogy

Cranford

New Jersey

201 2761144

North Carolina

M.A.G.
Athens

Georgia

404 353 8090

North Dakota

Commonwealth Computer Inc.

Overland Park

Kansas

913 648 8086

Ohio

Srepco

Dayton

513 224 0871

Oklahoma

Commonwealth Compuler Inc.

Overland Park

Kansas

913 648 8086

Oregon

The Computer Place

Klamath Falls

503 882 9603

Pennsylvania (East)

Mainline Computer Center

Wayne

215 687 8500

Pennsylvania (West)

Srepcc

Dayton

Ohio

513 224 0871

Rhode Island

Multi Business Computer Systems

Portland

Connecticut

203 342 2747

South Carolina

M.A.G.

Athens

Georgia

404 353 8090

South Dakota

Commonwealth Compuler Inc.

Overland Park

Kansas

913 648 8086

Tennessee

Commonwealth Compuler Inc

Overland Park

Kansas

913 648 8086

Texas

Commonwealth Computer Inc.

Overland Park

Kansas

913 648 8086

Utah

Gerald Hasty & Co.

Las Vegas

Nevada

702 737 5670

Vermont

Best Business Equipment
Worcester

Massachusetts

617 755 1077

Virginia

Professional Micro Services

Baltimore

Maryland

301 325 5725

Washington State

Computer Sales & Service

Moses Lake

509 765 9751

Washington D.C.

Professional Micro Services

Baltimore

Maryland

301 325 5725

West Virginia

Professional Micro Services

Baltimore

Maryland

301 325 5725

Wisconsin

Cambridge Business Systems

Chicago

Illinois

312 525 3900

Wyoming

Commonwealth Compuler Inc.

Overland Park

Kansas

913 648 8086

Canada

Canadian Micro Distributors

Millon

Ontario

416 878 7277

PET/CBM

4J

Precision

Software

For further information concerning these outstanding software products contact your local SUPERSCRIPT 
dist ributor as shown below. 

Alabama Ka nsas New Jersey 
M. A.G. Commonwealth Computer Inc. Geneva Technology 
Athens Overland Park Cranford 
Georgia 9136488086 201 276 1144 
404 3538090 Kentucky New Mexico 
Alaska Srepeo Commonwealth Computer Inc. 
B.G. Systems Dayton Overland Park 
Anchorage Ohio Kansas 
9072762986 513224 087 1 9 136488086 
Arizona Louisiana New Yo rk Slate (North & West) 
Gerald Hasty & Co. Commonwealth Computer Inc. Upstate Computer Shop 
Las Vegas Overland Park Whitesboro (Nr, Uttica) 
Nevada Kansas 315768615 1 
7027375670 91 3648 8086 New York State (South) 
Arkansas Maine Computer Emporium 
Commonwealth Computer Inc. Best Business Equipment Middletown 
Overland Park Worcester 9143434880 
Kansas Massachusells New York Siale (Long Island) 
9136488086 617755 1077 Centerbrook Software 
Ca lifo rnia Maryland Livingston Manor 
P. E. C. Professional Micro Services 9144393591 
Anaheim Baltimore New York City 
7147783007 30 1 3255725 Geneva Technology 
Colorado Massachusetts Cranford 
Commonwealth Computer Inc. Best Business Equipment New Jersey 
Overland Park Worcester 2012761144 
Kansas 6177551077 North Carolina 
9136488086 Michigan M. A.G. 
Connecticut Newman Audio Video Athens 
Multi Business Computer Systems Grand Rapids Georgia 
Portland 6162433300 4043538090 
2033422747 Minnesota North Dakota 
Delaware Commonwealth Computer Inc. Commonwealth Computer Inc. 
Professional Micro Services Overland Park Overland Park 
Baltimore Kansas Kansas 
Maryland 9136488086 9136488086 
3013255725 Mississippi Ohio 
Florida Commonwealth Computer Inc. Srepco 
M. A.G. Overland Park Dayton 
Athens Kansas 5132240871 
Georgia 9136488086 Oklahoma 
4043538090 Missouri Commonwealth Computer Inc. 
Georg ia Commonwealth Computer Inc. Overland Park 
M. A. G. Overland Park Kansas 
Athens Kansas 9136488086 
4043538090 9136488086 Oregon 
Idaho Montana The Computer Place 
Commonwealth Computer Inc. Commonwealth Computer Inc. Klamath Falls 
Overland Park Overland Park 5038829603 
Kansas Kansas Pennsylvania (East) 
9136488086 9136488086 Mainline Computer Center 
Illino is Nebraska Wayne 
Cambridge Business Systems Commonwealth Computer Inc. 2156878500 
Chicago Overland Park Pennsylvania (West) 
3125253900 Kansas Srepco 
Indiana 9136488086 Dayton 
Srepco Nevada Ohio 
Dayton Gerald Hasty & Co. 5132240871 
Ohio l as Vegas 
5132240871 7027375670 Rhode Island 

Iowa New Hampshire 
Mulli Business Computer Systems 

Commonwealth Computer Inc. Best Business EqUipment 
Port land 
Connecticut 

Overtand Park Worcester 2033422747 Kansas Massachusetts 
9136488086 617755 1077 

PET/CBM Precision 
Software 

South Carolina 
M.A.G. 
Athens 
Georgia 
4043538090 
South Dakota 
Commonwealth Compuler Inc. 
Overland Park 
Kansas 
913648 B086 
Tennessee 
Commonwealth Computer Inc, 
Overland Park 
Kansas 
913 648 8086 
Texas 
Commonwealth Computer Inc. 
Overland Park 
Kansas 
9136488086 
Utah 
Gerald Hasty & Co. 
Las Vegas 
Nevada 
7027375670 
Vermont 
Best Business Equipment 
Worcester 
Massachusetts 
6177551077 
Virginia 
Professional Micro Services 
Baltimore 
Maryland 
3013255725 
Washington Stale 
Computer Sales & Service 
Moses l ake 
509765975t 
Washing10n D.C. 
Professional Micro Services 
Baltimore 
Maryland 
3013255725 
West Virg inia 
Professional Micro Services 
Baltimore 
Maryland 
3013255725 
Wisconsin 
Cambridge Business Systems 
Chicago 
illinois 
3125253900 
Wyom ing 
Commonwealth Computer Inc. 
Overland Park 
Kansas 
9136488086 
Canada 
Canadian Micro Distributors 
Milton 
Ontario 
4168787277 



• windows and margins may be defined for

all PETs.

• use of all cursor and edit keys.

• all characters permitted, except the double

quote mark (the double quote mark is dis

abled). The colon and comma are permitted.

• TAB function can be simulated without a

TAB key.

• blinking cursor (without footprints).

• normal or special use of every key.

Program 1: Kernel Of Screen Editor

90 PRINT H0ME5; : REM *HOME$= CHR$(19)

100 P=PEEK(196)*256+PEEK(197)+POS(0):IF PO

S(0)=MB THEN PRINT BELL$; :REM *B
ELL$=CHR$(7)

110 CH= PEEK(P): K= 128

120 POKE P, CH+Ki T= TIME+ 30

130 IF TIME> T THEN K= 128-K: GOTO 120

140 GET Z$: IF Z$ = "" OR Z? = QT$ THEN 130

: REM *QT?= CHR$(34)

200 POKE P, CH: PRINT Z?; SSC?; : GOTO 100

The Kernel Routine

Program 1 is the kernel of a screen editor. I use

this in any program that involves extensive input.

So far, that includes a text editor, a mailing list

program, an assembler-editor, and a sales account

program.

Lines

90 Puts cursor in top left corner. Not mandatory.

100 pis the location in screen RAM of the cursor. If the

cursor has advanced to the margin minus 4 (mb),

then the bell rings.

110 chis the screen character atlocation p.

120-130 The automatic cursor, once a second, alternates the

character.it the position it is over with the character

in reverse video. This can be done manually.

Adding 128 to the screen code results in the reverse

video character. The variable k changes its value

every 30 jiffies (3/2 second) from 0 to 128, providing

a simulation of the cursor. (It is assumed that (here

are originally no reverse video characters on the

screen. If there are, change line 110 to:ch =

peek(p):kc=128:ifch>kcthenkc= -kc:k = 0, and

change line 130 to: if time) tthenK= kc-k: goto 120.)

140 The wait loop illustrated above, with one dif

ference: the double quote mark is disabled so that

later the program can take data off the screen using

theINPUTstatement.

150 -190 This is where all sorts of special work can be done.

200 Puts the character into its original video mode and

prints the new ciiaracter. The program prints the

invisible character, esc$, to avoid insert mode, and

{CBM 8000 only) to prevent the user from breaking

the window through successive HOME's. for

Upgrade ROM PETs, use POKE 205, 0. For Original

PETs, use POKE 234,0.

Some Applications

Here are four examples of how to use this control

of keyboard and screen. The line numbers given

replace or add to the lines in Program 1.

180 COMPUTE! May 1983

1. To set a bottom margin and prevent scrol

ling. When accepting lines by the screenful,

it is inconvenient to have lines scroll off the

top of the screen. It takes special program

ming not to lose that data. To avoid that, I

allow the user to work on only what can fit

on the screen, and I do not permit any lines

to scroll up. Lines 200-210 work because a p

value greater than 34687 means that the cursor

is on the last line.

200 POKE P,CH: IF P>34687 THEN IF Z$=CR$ O

R Z?=CD? THEN 100 : REM 34687=327

68+80*24-1

210 PRINT Z$; ESC$; : GOTO 100

(cr$ = chr$(13) = car. return,

cdS = chrS(l7) = cursor down)

This kind of bottom margin that prevents

scrolling is different from the CBM 8000 Set

Bottom command, which allows scrolling.

2. To set a top margin (must be used with

bottom margin to prevent scrolling). The PET

stores the row number (0-24) of the cursor at

memory location 216. "tmargin" is the

number of the top row of the margin.

105 IF PEEK(2L6) < TMARGIN THEN PRINT : GO

TO 100

3. To set a left margin.

106 IF POS(0) < LMARGIN THEN TAB(LMARGIN -

1); : GOTO 100

4. To set a right margin.

115 IF POS(0) < RMARGIN THEN PRINT CHR?(15

1); : Z$= CR$ : GOTO 200

(chrS(157) is cursor left.)

To develop special key functions, use IF state

ments. For example, the backslash (\ ) key is sel

dom used. It could be defined to print an often-

used phrase, such as the name of your company.

150 : IF Z? = "\" THEN Z$= "ACME SOFTWARE,

INC.": GOTO 200

In this way the TAB key for PETs can be simu

lated. Here we will use the RVS key for a TAB

key. Tabs are at 5, 10, 20, and 30.

Given: dim tb(4): tb(O) = 4: tb(l) = 9: tb(2) = 19:

tb(3) = 29:tb(4)=40

150 IF Z$<> CHR$(18) THEN 200

160 X= -1

170 X= X+ll IF POS(0)> TB(X) THEN 170

180 POKE P, CH: PRINT TAB(TB(X))j: GOTO 100

Adding Control And Function Keys

The most powerful use of this feature is the im

plementation of two-key sequences, with the first

key acting like a control or SHIFT key. If desired,

• w indows and margins may be defin ed for 
all PETs. 
• use of all curso r and edit keys . 
• a ll characters permitted , except the double 
quote mark (the double quote mark is dis
abled). The co lon and comma are permitted . 
• TAB function ca n be simulated without a 
TAB key. 
• blinking cursor (without footprin ts). 
• normal or special use of eve ry key . 

Program 1: Kernel Of Screen Editor 

9@ PRINT HO'IE $ ; : REM *HONE$ = CHR$ (19) 
1 @0 P=PEEK ( 196 ) *25 6+PE EK ( 197) +POS(@) : IF po 

S (@)=M B THEN PRI NT BELL$ ; : REM *8 
ELL$=CHR$ (7 ) 

1 10 CH= PEEK( P ) : K= 128 
12 0 POKE P, CH+K : T= TIME+ 30 
1 3@ IF TI ME> T THEN K= 1 28 - K: GOTO 12@ 
140 GET Z$ : IF Z$ = "" OR Z$= OT$ THEN 13@ 

: REM *o'r $= CHR$ ( 34 ) 
200 POKE P , CH : PRINT Z$ ; ES C$; : Go'ro 10 0 

The Kernel Routine 
Program 1 is the kernel o f a screen editor . I use 
thi s in any prog ra m that involves extensive input. 
So fa r, that incl udes a text editor, a mail ing li st 
program, an assembler-editor, and a sales account 
program. 

Lines 
90 r uts cursor in top left corner. No t mandato ry. 

100 p is the loca tion in screen RAM of the cursor. I f the 
cursor has ild vanced to the margin minus 4 (mb), 
then the bell rings. 

110 eh is the screen character at location p. 
120 ~ 130 The automat-icclIfsor, once a second , alte rnates the 

character at the position it is over wi th the character 
in reverse video. Th is can be done manually. 
Add ing 128 to the screen code results in the reverse 
videochamcler . T he variable kchanges its value 
every 30 jiffies ( 112 second) from 0 to '128, provid ing 
a simulation of the cursor. (It is assumed that there 
are originally no reverse video characters on I he 
scree n. I f there a re, change line ·1·1 0 to: ch = 
peek(p): kc= 128: if ch > kc then kc = -kc: k = 0, and 
change line '1 30 to: if ti m e> t then K = kc-k: goto 120. ) 

140 The wait loop ill ustra ted above, with one d if
ference: the double quote mark is disabled so that 
later the program ca n take data off the screen using 
the IN PUT statement. 

150 -190 This is where all sor ts of special work can be done. 

200 Pu ts the character into its original video mode and 
prints the new character. The program prints the 
invisible character, esc$, to avoid insert mode, and 
(C BM 8000 only) to prevent the user from breaking 
the windo \-v th rough successive H OME's . for 
U pgrade ROM PETs, use PO KE 205, O. ForOrigina l 
PETs, use PO KE 234, O. 

Some Applications 
Here a re four examples of how to use thi s control 
of keyboard and screen . The line numbers given 
replace or add to the lines in Program 1. 
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1. To set a bottom margin and prevent scrol
ling . When accepting lines by the screenful , 
it is inconve nient to have lines scroll off the 
top of the screen. It takes specia l program
ming not to lose that data . To avoid tha t, I 
allow the use r to wo rk on only what can fit 
on the screen, and I do not permit any lines 
to scroll up. Lines 200-210 work because a p 
value greater than 34687 means tha t the curso r 
is on the last line. 

200 POKE P , CH : I F P>34687 TH EN I F Z$=C R$ 0 
R Z$ =CD$ THEN 10@ : REM 3468 7=327 
68 +80 *24 - 1 

2 10 PRI NT Z$ ; ESC$ ; : GOTO H!0 

(cr$ = chr$(13) = car. return, 
cdS = chrS(1 7) = cursor do wn) 

This kind of bottom margin tha t prevents 
scrolling is different from the CBM 8000 Se t 
Bottom command, which all ows scrolling . 

2. To set a top margin (mus t be used with 
bottom margin to prevent scrolling) . The PET 
s tores the row number (0-24) of the cu rso r a t 
memory location 216. " tmargin" is the 
number of the top row of the margin. 

10S IF PEEK(216 ) < T'IARGI N THEN PRI NT : GO 
TO 100 

3. To set a le ft margin . 

106 I F POS( 0 ) < LMARGIN TH EN TAB(LMARGIN -
1); : GOTO 10 0 

4. To se t a ri ght margin. 

115 IF POS (0) < RMARGI N THEN PRINT CHR$(1 5 
7) ; : Z$ = CR$ : GOTO 200 

(chrS(157) is cursor left. ) 

To develop specia l key functions, use IF s ta te
ments. For exa mple, the backslash (,, ) key is sel
dom used. It could be de fin ed to prin t an often
used phrase, such as the name of your compony. 

150 : IF Z$= " \ " THEN Z$ = "ACME SOFTWARE , -
INC . " , GOTO 20@ --

In this way the TAB key fo r PETs can be simu
lated. Here we will use the RVS key for a TAB 
key. Tabs are a t 5, 10, 20, and 30. 

G iven: dim Ib(4): Ib(O) = 4: Ib(1) = 9: Ib(2) = 19: 
Ib(3) = 29: Ib(4) =40 

150 I F Z$ <> CHR$(1 8 ) THEN 2@0 
160 X= - 1 
170 X= X+l, IF POS(@» TB(X) THEN 170 
18@ POKE P , CH: PRI NT TAB(TB(X)); , GOTO 100 

Adding Control And Function Keys 
The most powerful use of thi s fea ture is the im
plementation of two-key sequences, w ith the first 
key acting li ke a control or SHIFT key. If desired , 
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processing text. Spell master (TM) is deliver.d w ith a 35,000 
word dictionary, allowi ng the user to odd up to 15,000 words 
(C8M 8050 ve rsion) , Dir.ct Screen Editing of Mistakes. Words 
" suspected" to be incorrect are displayed " reverse videa" on the 
screen; simply correct the mistakes and resove your corrected file . 
Add Words to Dictionary with 0 Single Keystroke! Spellmaster 
makes it easy to Permanently Add any correctly spe lled work in you r 
text to you r User Dictionary . 100% Machine Language Spe.d 
allows a lorge word processor textfile to be Proofread in 2 minutes a r 
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approach. Specialized medical and 
legal dictionaries are available. 
Menu-Driven and User Friendly, 
Compatible with Commodore 1541, 
2040,4040 and 8050 Disc Drives. 

f..o\ay1983 COMPtlfEI 181 



every key can be given an additional meaning.

The CBM 8000 offers many special editing features

that do not correspond to a single key.

I designated one key, the backslash, as a con

trol key. (This special key can be any one of your

choosing. The keys are all soft now. If you are

using Charles Brannon's Keyprint utility, change

the definition of B$ below.) Certain keys after a

backslash were given new functions. If the keys

are not preceded by a backslash, they operate

normally. The four special edit functions I im

plemented are: delete line (\DEL), insert line (\

INST), erase end (\CRSR right), and erase begin

(\ CRSR left). Given: B$ = " \ "

150 IF Z$ <> B? THEN 200

155 POKE P, CH+ 128: REM REVERSE CHAR SO U

SER KNOWS PROGRAM WAITING FOR NEX

T KEY

160 GET ZS: IF Z?= "" THEN 160

170 IF ZS= CHR?(148) THEN ZS = CHR$(149): G

OTO 200

175 IF Z$= CHR$(20) THEN Z?= CHR$(2l): GOT

O 200

180 IF Z$= CHR?(29) THEN Z$= CHR$(22): GOT

O 200

185 IF Z$= CHR$(157) THEN Z$= CHR${150): G

OTO 200

190 Z?= "" : REM INVALID KEY HIT; IGNORE B

ACKSLASH

Another use of this feature allows you to

define the keys to have certain string values. In a

mailing list program, I allowed the user to define

up to four keys. The user (in my area) might define

them:

\m = "Mr. and Mrs. "

\d = "Dr. and Mrs. "

\p = "PhiladeIphiaPA191"

\n = "New York NY 100"

Both the keys used and the strings assigned are

changeable.

Accepting Data From The Screen

The PET has a feature that makes accepting a

screenful of data possible: an addressable

keyboard buffer. Here is how the screen can be ac

cepted:

Given: dim a$(24)

Given: inS= chr$(148) + qt$ + escS + chr$<157) + chrS

(148) + chr$(148>

chr$(148) is the insert key; chr$<157) is the cursor left.

(Due to the use of esc$, PET <4.0 may have to use a

POKE statement to get out of quote mode.)

Important restriction: The maximum length of the

line is three less than the screen width; for ex

ample, 80 -3 = 77. This can be enforced by using

either a left or right margin (explained above).

Here's the program to accept the screen:

400 PRINT HOMES; HOME? : FOR 1=1 TO 10: GE

T Z$: NEXT I : REM EMPTY BUFFER

410 FOR 1= 0 TO 24

420

430

440

POKE 623, 13

PRINT IN$; :

NEXT I

POKE 158, 1

INPUT A?(I)

The whole screen is now in aS array. One

other restriction: it is important that no key be

struck during the few seconds required to accept

the screen.

The screen is altered after in$ is printed. This

is not important if the next action, for example, is

to print the menu. If it is important, all traces can

be erased by printing deletes. But then only 24

lines at a time can be taken in: the top 24 for other

than CBM 8000, or the bottom 24 with CBM 8000

and the use of the scroll down command. This is

because a carriage return will be executed after

the last INPUT command. If the bottom screen

line is INPUT, then when the carriage return is

executed, the line will scroll up. I take only 24

lines at a time anyway, in order to use the top line

for instructions and messages.

Speed: The routine in Program 2 is very fast.

It will accept typing at the rate of 110 words a

minute. Three things are done to attain this speed.

All constants are replaced by variables. The vari

ables used most often are the first defined. And

the routine is written into the first lines of the

program.

Program 2 is an example configuration for a

CBM 8000. Lines 100-220 are the GET routine.

Lines 300-420 are for the programmer to define

his special functions. After a double backslash

( \\), the data on the screen is accepted into aS

array in lines 500-660. The top line is used for

messages. A **\\ appears in the top right corner

when \\ is hit so that the user knows another

keystroke is needed. The text data is displayed in

screen pages of 24 lines each. The routine corrects

for the insertions and deletions of lines. The screen

will not scroll. Lines 1000-1100 define the variables

and constants (order is important). Lines 2000-

2200 are the beginning of a main program.

Since the strings in the a$ array may contain

commas and colons, the strings must be enclosed

in quotes to save on tape. Also the a$ array may

contain null strings. The PET cannot read a null

string from tape. Therefore, use the following for

reading and writing:

100 FOR 1= 0 TO LAST

110 PRINT#1, QT$; CHR5C32); A$(I) ; QT?; C
R$; : NEXT I :REM ';CRS;' IS FOR

< 4.0 ONLY

200 FOR 1= 0 TO LAST

210 INPUT#1, Z$: A$(l)= MID?(Z5,2) : NEXT

I

( chr$(32) may be almost any character, since it is

discarded upon reading.)

Program 2: Example Screen Input Routine

10 REM1 EXAMPLE SCREEN INPUT ROUTINE
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every key can be given an additiona l meaning . 
The CBM 8000 offers many specia l editing features 
that do not correspond to a single key. 

I designated one key, the backslash, as a con
trol key. (This specia l key ca n be anyone of your 
choosing. The keys a re all soft now. If you a re 
using Charles Brannon's Keyprin t utili ty, change 
the definition of B$ below.) Certain keys a fter a 
backslash were given new functions. If the keys 
a re not preceded by a backslash , they opera te 
normally. The four special edit functi ons I im
plemen ted are: delete line (\ DEL), inse rt line (\ 
INST), erase end (\CRSR right), and erase begin 
(\ CRSR left) . Given: B$ = " \ " 

150 IF Z$ (> B$ THEN 200 
155 POKE P , CH+ 128 : REM REVERS E CHAR SO U 

SER KNOWS PROGRAM WAITING FOR NEX 
T KEY 

160 GET Z$ , IF Z$= "" THEN 160 
1 70 IF Z$= CHR$( 148) THEN Z$ = CHR$( 149) , G 

OTO 200 
1 75 IF Z$= CHR$(20) THEN Z$= CHR$(21), GOT 

o 200 
180 IF Z$= CHR$(29) TH EN Z$= CHR$( 22) , GOT 

o 200 
185 I F Z$= CHR$ (1 57 ) THEN Z$= CHR$( 1 50) , G 

OTO 200 
190 Z$= '''' , RE" INVAL I D KEY HIT ; IGNORE B 

ACKSLASH 

Another use of this feature allows you to 
define the keys to ha ve certain string values. In a 
mailing li st program, I allowed the use r to defin e 
up to fo ur keys. The user (in my a rea) might defi ne 
them: 

\ m = "Mr. and Mrs. " 
\ d = "Dr. and Mrs. " 
\ p = " Philadelphia PA 191" 
\ n = "New York NY 100" 

Both the keys used and the strings assigned are 
changeable. 

Accepting Data From The Screen 
The PET has a fea ture that makes acce pting a 
screenful of da ta possible: an addressable 
keyboard buffer. Here is how the screen can be ac
cepted : 

G iven, dim a$(24) 
G iven, in$ = chrS(148) + qt$ + escS + chrS(157) + chrS 

(148) + chrS(148) 

chrS(148) is the insert key; chrS(]57) is the cursor left . 
(Due to the use of esc$, PET <4.0 may have to use a 
POK E statement to get out o f quote mode.) 

III/portnllt restrictioll: The maximum length of the 
line is three less than the screen wid th; fo r ex
ample, 80 -3 = 77. This can be enforced by using 
either a left or ri ght margin (explained above). 

Here's the program to accept the screen : 

400 PRINT HO ME $ ; HOME$ , FOR 1=1 TO 10 , GE 
T Z$, NEXT I , REM EMPTY BU FFE R 

410 FOR 1= 0 TO 24 
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4 20 POKE 623 , 13 , POKE 158 , 1 
4 30 PRI NT IN$ ;, INPUT A$(I) 
440 NEXT I 

The whole screen is now in a$ array. O ne 
othe r restriction: it is importan t that no key be 
s truck during the few seconds required to accept 
the screen . 

The screen is altered afte r in$ is printed . This 
is not important if the nex t action, for example, is 
to print the menu . If it is important, a ll traces can 
be erased by printing deletes. Bu t then onl y 24 
lines at a time ca n be ta ken in : the top 24 for o the r 
than CBM 8000, or the bottom 24 with CBM 8000 
and the use of the scroll down command . This is 
beca use a carriage return will be executed a fter 
the last INPUT command. If the bottom screen 
line is INPUT, then w hen the ca rriage return is 
executed , the line will scroll up . I take on ly 24 
lines a t a time anyway, in order to use the top line 
for instructions and messages. 

Speed : The routine in Program 2 is ve ry fas t. 
It w ill accept typing a t the rate of 11 0 words a 
minute. Three things a re done to atta in thi s speed . 
All cons tants are replaced by va riables. The va ri
ables used most often a re the firs t defined. And 
the routine is w ritten into the firs t lines of the 
program. 

Program 2 is an example configura tion for a 
CBM 8000 . Lines 100-220 are the GET routine. 
Lines 300-420 a re for the programmer to define 
hi s special functions. Afte r a double backslas h 
(\ \), the da ta on the screen is accepted into as 
array in lines 500-660. The top line is used fo r 
messages. A " \\ appears in the top right co rner 
w hen \\ is hit so tha t the use r knows anothe r 
keystroke is needed . The tex t da ta is d isplayed in 
screen pages of 24 lines each . The rou tine corrects 
fo r the insertions and deletions of lines. The screen 
will not scroll. Lines 1000-1100 define the va riables 
and consta nts (order is importa nt). Lines 2000-
2200 a re the beginning of a main p rogram. 

Since the strings in the a$ a rray may conta in 
commas and colons, the s trings must be enclosed 
in quo tes to save on tape. Also the a$ array may 
contain null strings. The PET ca nnot read a null 
string fro m tape. Therefore, use the fo llowing fo r 
reading and w ri ting: 

100 FO R 1= 0 TO LAST 
110 PRI NT#l, QT$ ; CHR$(32 ); A$( I ) ; QT$ ; C 

R$ ; : NEXT I : REM '; CR$; ' I S FOR -
( 4 . 0 ONLY 

200 FOR 1= 0 TO LAST 
2 10 INPUT;! , Z$, M( I )= HID$(Z$ , 2) , NEXT 

I 

( chr$(32) may be almost any character, s ince it is 
discarded upon reading. ) 

Program 2: Example Screen Input Routine 

10 RE M***** EXAMPLE SCREEN INPUT ROUTINE 



20 GOTO 1000

30 :

100 REM** GET ROUTINE

110 PRINT ESC?, HOME?; : DL= 0: IN= 0

120 P= PEEK(PH)*S8+ PEEK(PL)+ POS{0): IF P

OS(0)= MB THEN PRINT BELLS;

130 CH= PEEK(P): KC= KD: K= KC: IF CH>= KC

THEN KC= -KC: K= 0

140 POKE P, CH+K: T= TIME+ THIRTY

150 IF TIME> T THEN K= KC-K: GOTO 140

160 GET Z$: IF Z$= "" OR Z? = QT$ THEN 150

170

180

190

200

210

220

300

310

3 20

330

340

350

360

IF Z$= BS$ THEN 300

POKE P, CH: IF P> LROW THEN IF Z? = CR$

OR Z$= CDS THEN 120

PRINT Z%; ESC$; : GOTO 120

REM** SPECIAL FUNCTIONS

POKE V, 42: POKE V+l, 42: POKE V+-3,

28 :REM DISPLAY ** \

POKE P, CH+KC: Z$= "" :REM INVERSE

CHARACTER

GET X?: IF X$ = "" THEN 330

IF X$ = "M" THEN Z?= "MR. AND MRS. ":

GOTO 400

IF X$= "P" THEN Z? = "PHILADELPHIA PA 1

91": GOTO 400

IF X?= CHR$(20) THEN Z? = CHRS(2l): DL=

DL+1: GOTO 400 :REM DELETE LINE

:REM INSE

:REM EXCESS DL'S SO ROOM

\
POKE I, 32: NEXT I

:REM

ACCEPT SCREEN H

370 IF X$<> CHR$(148) THEN 400

RT LINE

380 Z$ = CHR$(149): IF DL= 0 THEN IN= IN+

1 : GOTO 400

3 90 DL= DL- 1

FOR INSERT

395 :

400 FOR 1= V TO V+3:

:REM CLEAR **

410 IF XS<> BS? THEN 200

420 :

500 REM** ACCEPT SCREEN

510 POKE P, CH: PRINT HOMES; HOME?

BREAK WINDOW

520 REM* INSERT LINES IF NECESSARY

530 IF IN= 0 THEN 550

540 FOR 1= 24*10-IN TO PG+24-IN STEP -1: A

$(I+IN)= A?(I): NEXT I

550 FOR 1= 0 TO 23 :REM

ERE

POKE 623, 13

PRINT INS; :

PRINT DELS

NEXT I

595 PRINT HOME?; CHR?(153);

DOWN

600 REM* SQUEEZE TOGETHER IF NECESSARY

610 IF DL= 0 THEN 640

620 FOR 1= PG+24 TO 10*24: A?(l-DL)= A?(I)

: NEXT :REM SHIFT LEFT

630 FOR 1= 10*24-DL TO 10*24: A?(l}= "": N

EXT :REM CLEAR DUP'D LINES

640 RETURN

650 REM** END ROUTINE

660 :

1000 REM*** IMPORTANT CONSTANTS AND VARIAB

LES, IN ORDER

1010 Z$="": P=0: CH=0: K=0: T=0: THIRTY= 30

: KC=0: KD= 128

1020 PH= 197: PL= 196: S8= 256: MB= 74

1030 QT$= CHR?(34): BS?= CHR$(92): ESC$= CH

R?(27)

560

570

5 80

590

POKE 158, 1

INPUT A?(PG+I)

:REM SCROLL

1040 LROW= 32768+ 24*80 -1

1050 CR?= CHR?(13): CD$= CHRS(17): XS=""

1060 IN?= CHR?(148)+ QT?+ ESCS+ CHR$(157)+

CHRS(148)+ CHR?(148)
1070 DEL?= CHR$(145)+ " "+ CHR$(20)+ CHR?

(20)+ CHR?(20)

1080 V= 32768+ 75: DIM A$(10*24) :REM 1

0 PAGES OF 24 LINES EACH

1090 HOME?= CHR$(19): CLS?= CHR?(147): CU

?= CHR?(145): LC$= CHR?(157)

1100 :

2000 REM**** MAIN PROGRAM

2010 PRINT HOME?; HOME?; CLS?: POKE 59468,

14 :REM SET TEXT MODE

2020 PRINT,, "SCREEN INPUT PROGRAM"

2030 PRINT,, " BY CRAIG DISSTON": PRINT:

PRINT

2040 PRINT "ENTER THE PAGE NUMBER OF TEXT T

0 ENTER OR EDIT";
2050 PRINT " 0"; LC?; LC?; LCS; : INPUT P

AGE

2060 IF PAGE< 1 OR PAGE> 10 THEN 2040

2070 PRINT CLS?

2080 PG= (PAGE-1)*24 +1

2090 FOR 1= PG TO PG+ 22

2100 : PRINT A?(I)

2110 : NEXT I

2130 PRINT HOME?; "ENTER TEXT FOR PAGE"; PA

GE; LC?; ":"

2140 PRINT CHR$(1S) :REM SET TOP MARGIN

2150 :

2 160 GOSUB 100

2170 :

2180 GOTO 2000

2190 rem***** "END PROGRAM." C
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Single Switch Control of CPU and Peripherals

Built in circuit breaker protects your system

Four power expansion outlets

Opt. Power Surge ($40), Opt. Cooling Fan ($40)

IBM, Apple, TRS, Atari, Commodore, Others

Dealer & Ordering Info

800-343-4311
Mjslef Ch.-irijt .ina Visa AcckjIW

SnioD'nq & Hanahni) Cnarrjes AdOiimnsI

CAB-TEK,Inc.
Riverside St., Nashua NH 03062

DESKTOP ACOUSTIC

SILENCERS FOR

ALL POPULAR PRINTERS

$99. id $199.
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20 GOTO 1000 
30 : 
100 REM** GET ROUTINE 
110 PRINT ESC', HOME', : DL- 0. IN- 0 
120 P- PEEK(PH)'S8 + PEEK(PL)+ POS(0) . IF P 

osU!I )- ~IB THEN PRI NT BELL', 
130 CH- PEEK( P) . KC- KD : 1( - KC. IF CH> - KC 

THEN KC- -KC. K- 0 
140 POKE p, CH+K: T- TIME+ THIRTY 
150 IF TIME> T 'rHEN K- KC- K: GOTO 140 
160 GET Z, . IF Z, - "" OR Z,- QT' THEN 150 

170 IF Z,- 85' THEN 300 
180 
190 
200 POKE P, CH: IF P> LROW THEN IF 'l'- CR' 

OR Z,- CD' THEN 120 
210 PRINT Z$, ESC$, : GOTO 120 
220 
300 REM" SPECIAL FUNCT I ONS 
310 POKE V, 42 : POKE V+l, 42. POKE V+3, -

28 • REM DIS P LAY" \ 
320 POKE P , CH+KC . Z, - "" :REM INVERSE 

CHARACTER 
330 GET X, . IF X, = '''' THEN 330 
340 IF X$ = "M" THEN Z,- "~R . AND !iRS. 

GOTO 400 
3 50 IF X, = "p" THEN Z$= "EHILADELPHIA PA 1 

91 ": GOTO 400 
360 IF X, = CHR$(20) THEN Z,- CHR,(21): DL= 

DL+l : GOTO 400 :REM DELETE LINE 

370 IF X$ () CHR' (148) THEN 400 :REM INSE 
RT LINE 

380 Z$= CHR' (149 ) . I F DL- 0 THEN IN= IN+ 
1 : GOTO 400 

390 DL= DL- 1 :REM EXCESS DL ' S SO ROOM 
FOR INSERT 

395 
400 FOR 1= V TO V+3 : POKE I, 32: NEXT I 

:REM CLEAR" \ 
410 IF X$ <> 85' THEN 200 
420 
500 REM** ACCEPT SCREEN 
510 POKE P , CH: PRWT HOI·IE$, HOl·IE$ :RE~I 

BREAK IVINDOI; 
5 20 REM' INSERT LINES IF NECE SSARY 
530 IF IN= 0 THEN 550 
540 FOR 1= 24'10- IN TO PG+24 - IN STEP - 1: A 

'(I+IN)= II$(I) : NEXT I 
550 FOR 1= 0 TO 23 : REM ACCEPT SCREEN H 

ERE 
560 POKE 623 , 13. POKE 158 , 1 
570 PRINT IN$, : INPUT A$(PG+I) 
580 PRINT DEL$ 
590 NEXT I 
595 PRINT HOME$, CHR$(153 ), : REI1 SCROLL 

DOIVN 
600 REM' SQUEEZE TOGETHER IF NECESSARY 
610 I F DL= 0 THEN 640 
620 FOR 1= PG+24 TO 10'24: A$(I - DL)= A'(I) 

: NEXT : REI1 SH I FT LEFT 
630 FOR 1= 10'24-DL TO 10'24: A'(I)= "": N 

EXT : REM CLEAR DUP ' D LINES 
640 RETURN 
650 REM" END ROUTINE 
660 
1000 REM*** IMPORTANT CONSTANTS AND VARIAB 

LES I IN ORDER 
1010 Z'="": P=0. CH=0: K=0 . T=0: THIRTY= 30 

: KC=0: KD= 128 
1020 PI!= 197: PL= 196: 58- 256: M8= 74 
1030 QT$= CHR$(34): BS$= CHR.$(92) : ESC$= CH 

R$(27) 

1040 LROW= 32768+ 24'80 - 1 
1050 CR$= CHR$(13): CD$= CHR$(17). X'=" " 
1060 IN$= CHR$(148)+ QT$+ ESC$+ CHR$(157 )+ -

CHR$(148)+ CHR,(148) 
1070 DEL' = CHR,(145)+" "+ CHR,(20)+ CHR$ 

(20)+ CHR$(20) 
1080 V= 32768+ 75 : DIM A$(10'24) : REM 1 

o PAGES OF 24 LINES EACH 
1090 HOME$= CHR$ (19): CLS$= CHR' (147): CU 

$ = CHR$(145 ): LC, = CHR,(157) 
1100 
2000 REM**** MAIN PROGRAM 
2010 PRINT HOME', HOME', CLS': POKE 59468 , 

14 : REM SET TEXT 110DI: 
2020 PRINT" "SCREEN INPUT PROGRA~I " 
2030 PRINT ,," 8Y ~RAIG QISSTON": PRINT . -

PRINT 
2040 PRINT "ENTER THE PAGE NUM8ER OF TEXT T 

o ENTER OR EDIT", 
2050 PRINT " 0", LC$, LC', LC$ , : INPUT P 

AGE 
2060 IF PAGE< 1 OR PAGE> 10 THEN 2040 
2070 PRINT CLS' 
2080 PG= (PAGE-l)' 24 +1 
2090 FOR 1= PG TO PG+ 22 
2100 PRINT A$(I) 
2110: NEXT I 
2130 PRINT HOME$, ".!eNTER TEXT FOR PAGE", PA 

GE; LC$ ; ":" 
2140 PRINT CHR$(15) :REM SET TOP MARGIN 
2150 
2160 GOSU8 100 
2170 
2180 GOTO 2000 
2190 REM***** "END PROGRAM." 

Power Bench ™ 

• Single Switch Control of CPU and Peripherals 
• Built in circuit breaker protects your system 
• Four power expansion outlets 
• Opt. Power Surge ($40), Opt. Cooling Fan ($40) 
• IBM, Appfe, TRS, Atari, Commodore, Others 

Dealer & Ordering Info 

800-343-4311 
"'~Slt1' Ch,)rQe ~ v,~ ACa:Jled 
s~ & I!~"".nq cr-.UIH .l6:I~""'1 

CAB -TEl{, Inc. 
RiverSide SI., Nashua NH 03062 

DESKTOP ACOUSTIC 
SILENCERS FOR 

ALL POPULAR PRINTERS 
S99. TO SI 99. 
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VICSTATION:
A "Paperless Office"

Joel Peter Anderson

Don't neglect your VIC when you have paperwork to

do. With this program, you can create, review, and edit

text files - bringing you one step closer to a paperless

office. Along with VICSTATION are two application

programs that can use the files created by VIC's Line/

Pro. Also, there are some ideas on using the VIC as a

smart terminal for telecommunications.

Why did you buy your VIC? Maybe you saw it as

a "smart" game machine, or perhaps as an educa

tional tool - or you could have seen it as an inex

pensive way to get into word processing. What

ever the reason, you've no doubt learned that the

VIC can do quite a lot, probably more than you

ever expected!

I have a friend who owns a computer with

more memory than mine. He had bought a word

processing program to use on his system and was

describing how it worked.

"But you haven't got a printer," I pointed

out, "what good is a program like that?"

He explained that it was very good indeed.

Even if he had to type his final copy by hand, the

word processor could be used very effectively to

produce the rough draft.

That was something I had never thought of

before. I wasn't planning on expanding my system

for a long time, but I had a good electric typewriter

- couldn't I come up with some way to have my

VIC work up the rough drafts? Besides that, maybe

some things could just as well be written and saved

as tape files.

I came up with the program presented here-

a line editor that can create, review, and edit text

files - a start on a "paperless" office. Along with

the editor, I've included two application programs

which can use the files created by VIC's Line/Pro.

Program 1 is all you need to get started.
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RUNning the program will give you a display

LINE/PRO and a list of reserved words. These are

very important (more about these in a minute).

To begin using the editor, hit any key. The

screen will clear, and a green cursor will flash in

the upper left corner. Type a line, hit RETURN,

and the line will appear as blue text in the lower

portion of the screen about four lines down from

the top. As you continue to type, each line (up to

88 characters) will appear below the text already

entered. As you will see when you have more

than a screen of information, the entire iext en

tered scrolls past after each line. If you want to

quickly review what you've written, press the

CTRL key to slow it down.

Two cautions: Input is through a special

INPUT# statement, so if you want to include

commas or colons, you have to enclose the entire

line in double quotes. And obviously you can't

use double quotes in your text. I usually use two

apostrophes.

The reserved words are invoked by entering

each word in lowercase alone, as input. If you

want to have that word as part of the text all by

itself, enter it as "read" (enclosed in double

quotes, with an extra space following). The pro

gram will see it as five characters long and ignore

it. Any line beginning with a reserve word, such

as "reading is a pleasure," will not be picked up.

The same trick is used to indent text - ' text"

indents the word "text" three spaces. The follow

ing reserve words pass control temporarily to

special subroutines:

SAVE

This is used to put your current text onto tape. A

corresponding routine, BYBY, is always used

following one or more SAVEs. Although it is op

tional, when SAVEing, a file name is requested

VICSTAT ION: 
A "Paperless Office" 

Joel Peter Anderson 

Don't neglect your VIC when you have paperwork to 
do. With this progmm, you can create, review, and edit 
text files - bringil1g you one step closer to a paperless 
office. Along with VICSTATTON are two application 
progmms that can use the files created by VIC's Line/ 
Pro. Also, there are sOllie ideas 0 11 using the VIC as a 
snwrt terminal for telecol11mul1ications. 

Why did you buy your VIC? Maybe you saw it as 
a "smart" game machine, or perhaps as an educa
tional tool - or you could have seen it as an inex
pensive way to get into word processing. What
ever the reason, you've no doubt learned that the 
VIC can do quite a lot, probably more than you 
eve r expected! 

I have a friend who owns a computer with 
more memory than mine. He had bought a word 
processing program to use on his system and was 
describing how it worked . 

" But you haven' t got a printer," I pointed 
out, "what good is a program like that?" 

He explained that it was very good indeed. 
Even if he had to type his final copy by hand, the 
word processor could be used very effectively to 
produce the rough draft. 

That was some thing I had never though t of 
before. I wasn't planning on expanding my system 
for a long time, but I had a good electric typewriter 
- couldn't I come up with some way to ha ve my 
VIC work up the rough drafts? Besides tha t, maybe 
some things could just as well be written and saved 
as tape files. 

I came up with the program presented here
a line editor that can create, review, and edit tex t 
fil es - a start on a "paperless" office. Along with 
the editor, I've included two application programs 
which can use the fi les created by VIC's Line/Pro. 

Program 1 is all you need to get started. 
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RUNning the program will give you a di splay 
LINE/PRO and a li st of reserved words. These are 
very important (more about these in a minute). 

To begin using the editor, hit any key. The 
screen wi ll clear, and a green cursor wi ll fl as h in 
the upper le ft corner. Type a line, hit RETURN, 
and the line will appea r as blue tex t in the lower 
portion of the screen about four lines down from 
the top. As you continue to type, each line (up to 
88 characters) will appear below the text a lready 
ente red. As you wi ll see when you have more 
than a screen of information, the entire t ext en
tered scrolls past after each line. If you want to 
quickly review what you've written, press the 
CTRL key to slow it down. 

Two cautions: Input is through a specia l 
IN PUT# sta tement, so if you wa nt to include 
commas or colons, you have to enclose the entire 
line in double quotes. And obviously you can't 
use double quotes in your text. I usually use two 
apostrophes. 

The reserved wo rds are invoked by entering 
each word in lowercase alone, as input. If you 
wa nt to have that word as part of the text all by 
itself, enter it as " read" (enclosed in double 
quotes, with an extra space foll owing). The pro
gram will see it as five cha racters long and ignore 
it. Any line begin ning with a reserve word , such 
as " reading is a pleasure," wili not be picked up. 
The same trick is used to indent text - " text" 
inden ts the word "text" three spaces. The follow
ing reserve words pass control temporarily to 
special subroutines: 

SAVE 
This is used to put you r current text onto tape. A 
corresponding routine, BYBY, is always used 
following one or more SA VEs. Although it is op
tional, when SA VEing, a fi le name is requested 



VIC-20®

VIC-20® Personal Computer

VIC-1515 Printer

VIC-1530 Dataselte

VIC-1541 Disk Drive

VIC-1010 Expansion Module

VIC-1311 Joystick

VIC-1312 Game Paddles

VIC-1600 Telephone Modem

VIC-1210 VIC 3K Memory Expander Cartridge
Plugs directly into the VIC s eipansian port Expands la BK RAM lotal

VIC-1110 VIC8K Memory Expander Cartridge
BK RAM enpansion cartridge plugs directly into the VIC

CM 101 VIC 16K Memory Expander Cartridge

CM102 24K Memory Expander Cartridge

VIC-1011A RS232C Terminal Interface

S169.95

334.95

67.50

375.00

139.95

995

19.95

99.95

34.95

52 50

99 95

119.95

39.95
Provides interface between (he VIC-ZO and RS232 Telecommunications modems

Connects to viC's user port

PETSPEED - Basic Compiler (or Commodore 130.00
Compile any Pet Basic program The only optimizing compiler Programs compiled

with Petspeed run up 10 so times raste' Petspeed code is unhstabie .ind compiled

programs cannot De tampered with No security device required tor compiled pro

grams Available NOW lor me Commodore 64

Star Gemini 10 Printer Call lor price

Star Gemini 15 Printer Call for price

SMD Monitor Call for price

CARDBOARD 6 587 95
An enpansion interface tor (he VIC-20 Allows enpansion to 40K or accepts up 10 si«

games May be daisy chained tor more versatility

CARDBOARD 3 S39.95
Economy eipansion interlace lor Ihe VIC-20

CARD ■?" CARD/PRINT S79.95
Universal Centronics Parallel Printer Interface 'or the VIC-20 or CBM-64 Use an
Epson MX-80 or OKIDATA or TANDY or just about any other

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

LIGHT PEN $29.95
A tight pen with sn good programs to use with your VIC-30 or CBM-64

HOME & BUSINESS PROGRAMS For VIC-20 & C-64

C/.v-10"/A Home Calculation Program Pack $48.95

CPV-31 Data Files - /our storage is unlimited 14.95

CPV-96 Household Finance Package - to keep records ot all 30.95
your household expenses

CPV-208 Bar-Chart - display your numerical data 8.95

CH Turtle Graphics - learn programming 34.95
CH VIC Forth - is a powerful language tor BASIC programming 49.95

CH HES MON - is a 6502 machine language monitor with 34.95
a miniassembler

CH HES Writer - time-saving word processing tool 34.95

CH Encoder- keep your personal records away from prying eyes 34.95

CT-21 Statistics SadlStlCS - statistical analysis 1 4.95

CT-121 Total Time Manager 2.0- creates personal or 15.95
Business schedules

CT-124 Toll Label - a mailing list and label program 13.95

CT-125 Totl Text BASIC 15.95

CT-126 Research Assistant - tteep track ot reference data 17.50

CT-140 Toll Text Enhanced 29.95

CM-152 Grafix Designer- design graphic characters 12.95

CO-5 Minimon - allows you to program, toad. save, or execute 13.95
machine language programs

CT-3 Order Tracker 15 95

CT-4 Business Inventory - to maintain record ot inventory 15.95

CS Home Inventory - Qsta your home belongings 17.95

CS Check Minder - (V-20 & 64) 14.95
keep yojr 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 fun graphics ot your w 49.95

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

CHP-102 6502 Professional Development System 29.95

CFC Data Files - a management program 27.95

CPV-327 HESCOM - Iransters data anrj programs bidirection- 40.95
ally between viCs at three times the speed ot a disk drive

CPV-328 HESCOUNT - monitors program execut.on 19.95

CHV HESPLOT- Hi-res graphics subroutines 12.95

CPV-367 Conversions - figures, volume, length, weight, area 7.95
and velocity to all possible configurations

CC The Mall - your complete man program Cassette 24.95

Disk 29 95

CPV-220 Client Tickler 1695

CPV-221 Club Llater 13 95

CPV-224 Depredator 9.95

CPV-236 Investment Analyst - keep track ot investments 12.95
and investment opportunities

CPV-251 Present Value 10.95

CPV-269 Super Broker 12.95

CPV-270 SyndiCalOr - calculates whether to buy or sell 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-111 Checkbook- home "utility" program 14.95

CPV-294 Calendar My Appointments - prmt a calendar 14 95
lor every month in any year

CPV-296 The Budgeter - place your personal finances in order 1 2.95

SENSEi .

CS1 QUICK BROWN FOX

The Word Processor of this decade'

S60 50

VIC-1211A

COMMODORE SOFTWARE
VIC-20 Super Expander S57.99

Everything Commodore could oack into one cartridge-3K RAM memory expansion,

high resolution graphics plotting color, paint and sound commands jraphic te«t.

multicolor and tiusic modes 102411024 dot screen plotting All commands may be

lyped as new BASIC commands er accessed Oy hitting one of the irtCs special

function keys Includes tutorial instruction book Excellerltor atl programming levels

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

renumber trace and edit BASIC programs Trace any program line-by-lme as it

e»ecutes. pause to edit Special KEY command lets programmers redefine function

keys as BASIC commands subroutines ur new commands

VIC-1213 VICMON Machine Language Monitor $48 99

Helps machine i ooe programmers write fast efficient 650? assembly language

programs includes one line assembler disassembler

NEW GAMES FOR YOUR VIC-20®

CC58 AstroblltZ - This game rs challenging even to a $39 95
VIC-MASTER1 navigate your ship carefully to avoid being hit by enemy tire

CC60 Terraguard - Speed and careful Skill will enaole you 10 39.95
once again destroy phe aliens loo slow'' You're destroyed oy iheir beam

CC98 Serpentine - This game win lest your patience A 39.95
■.hill OOject - po survive long enough |Q lay eggs and raise your young

CC500 Intruder-Scrambler - In vou' oomcer. .nvade the 19.95
defending scramble system, dodging rockets io Blow uo enemy posts, ate

CC101 Choplltter - lescueih* American hostages (v return 39.95
■hem safely to 'he U S You will encounter tanks, lets and Killer satellites

CC102 Black Hole Your mission is. simply, (o survive1 Your 39.95
^hip must not tie nil oy space objects o> sucked >nto the Black Hole1

CC104 Apple Panic - Speed .s required' Destroy the 39.95
apple monsters oy digging holes m the orick floors tor ihem to tall into

CC65 Video Mania - Introducing your enemies EVIL EVE. 39.95
WAIWOKER, KILLERBOX Your only delense ■ throw >our alien tapper1

CS1 Flags Of Nations - A name that challenges players 1 0.95
lo identily Hags otvarious widely-known nations ol the world

CS2 Flags ol Nations - Second Edition - a tieid of 10.95
34 Hags ol lesser known nations ol Ihe world

CS3 Cities and States - A game ihat draws a map ol 10.95
a slate or states and asks players lo name key cities in those slates

CS4 Cities ol the World - Deals with important 10.95
cities ot nations throughout the world

CS5 Mountains and Rivers - Draws large geographical 10.95
area maps You identify ma|Or mountain ranges, rivers & bodies Ol water

NEW GAMES FOR YOUR C-64

Tank Arcade (AISO for VIC-20) - Pre-determme how many hits $13.95
it will take lo wipe out your opponent Then, on with Ihe battle1 Battlefield changes

Roadracer- Choose the type oi track & a time or tap race Use 13.95
steady control a I speeds ot 50 to 200 miles per hour Hit the wall & lose valuable time

Shootout at the OK Galaxy (Also for VIC-20) - 30alien 19.95
warships have entered your war zone Shields up? Energy level OK' Defend yourself

Galaxy - Have you ever wanted lo conquer the universe' Send 19.95
your galactic Heels out toeiplore, solar system by solar system From 1 to 20 players

Bomber Attack - Ground to air warfare You re in command 14.95
ol a supersonic bomber over enemy terrain Drop all 2S bombs on key localions

Midway Campaign - Your compuler controls a huge force of 19.95
Japanese ships trying lo conquer Midway Island Your only advantage is surprise

Dnieper River Line ■ A lictionalned engagement aetween Russian 25.00
5 German forces m 1943 Soviet forces, controlled by the computer, seek to overrun
your line and capture sufficient obiectives to attain victory Four levels of difficulty

TanktiCS - Armored comoat on the Eastern front of WWII You 24.50
Start outnumbered 2 to 1 but you Choose your tank types before the battle

Guns Ol Fort Defiance - You are the commander ot a 19th artillery 20.00
piece in a besieged tort Choose type ot ammo Set the cannon's elevation, deflection

Computer Baseball Strategy - you the manager of the 15.95
home team, test you skill against a wily and unpredictable opponent, your compuler

Lords of Karma - Like an intriguing puzzle' Decipher secrets 20.00
while exploring a mythical, magical City & countryside Avoid the lurking monsters'

North Atlantic Convoy Raider - us me Bismarck convoy 19.95
raid of 19*1' The computer controls the British ships Will you change history''

Planet Miners - Compete against others and the compuler to 1 9.95
slake valuable mining claims throughout the solar system in ihe year 2050

Conflict 2500 - In 2500 AD. earth is threatened by attacking 19.95
aliens with an infinite » of attack strategies with which to tease Ihe defending player

Nukewar - Nuclear confrontation beiween two hypothetical 19.95
countries Defend your country with espionage, bombers, missiles submarines, etc

Computer Acquire ■ New Second Edition' The object is to 20.00
become the wealthiest person in this "business" game-hotel acquisitions & mergers

Andromeda Conquest - Vas: scale space strategy game ol 19.95
galactic colonizing and conquest Strange life forms & alien technologies - eicitmg'

Telengard - Microcomputer Dungeon Adventure game Time 25.00
iantasy and role-playing 50 levels Ot ever-more complen mazes lo explore & survive'

MORE — MORE — MORE

Prices subject to change.

WRITE

FOR

FREE

CATALOG

TO ORDER:

P. O. Box 18765

Wichita, KS 67218

(316)363-1095

Personal checks accepted (Allow 3 weeks)

or COD (Add $2) Handling charges $2.00

VIC-20" is a registered trademark of Commodore

VIC-20® 
VIC·2(}@l Penonal Computer 
VIC-1 515 Printer 
VIC· 1530 Oata.elle 
VI C- 154 1 DI.k Drive 
VIC-lOlC Expansion Module 
VIC-1311 Joystick 
VIC- 131 2 Game Paddles 
VIC- l 600 Telephone Modem 
VIC- 1210 VIC 3K Memory Expander Cartridge 
Plugs Clorec!!y ,n l O the VIC'S expanSIon porI. ExpandS to 8K RAM total 

VIC- l1 10 VIC 8K Memory Expander Cartridge 
8K RAM e xpanSIon cam,age plugs (I ,reclly ,nto the VIC 

$1 69.95 
334.95 

67.50 
375.00 
139.95 

9.95 
19.95 
99.95 
34.95 

52.50 

C M 101 VIC 16K Memory Expander Cartridge 99.95 
C M 102 24K Memory Expander Cartridge 119.95 
VIC-' Oll A RS232C Termlnllinterface 39.95 
Provi des onleftace Detween Ihe VIC-2\) and RS232 l elecomml,m'cat,ons modems 
Connects to VIC"s use. POrt . 
PETSPEED - BUIC CompIle. tor Commodore 130.00 
CompIle any Pel BaSIl; program The only OPt,m'lon9 compIle. Pfograms'tomplled 
wlln Petspeed l un "'P to 40 t, mes raslel Pelspeed COde ,s ... nllSlable and comp,le<! 
p' og,ams cannor De lampe.ed "." tn No secumy oe~,ce 'i!'CIu"ed 10' comp"ed pIO· 
g'ams A~a""ole NOW 10' Ille CommOdo.e 64 

Star Gemini 10 Printer 
Star Gemini 15 Printer 
SMD Monitor 

Cati lor price 
Call lo r price 
Call for price 

CARDBOARD 6 $8795 
An eKpans,on Inlefl ace 10' the VIC·20 AUows e~panslon to 40K a. accepl s up 10 S' K 
games May De da,sy cha,"~ 101 more ~ersahhty . 

CARDBOARD 3 539.95 
Economy upans,on Inl erlaee lor the VIC·20 
CARD "1" CARD/PRINT $79.95 
Un,ve.sal Cent,ollles ParaUel Pllnler Interface lor tne VIC·20 o. CBM·64 Use an 
Epson "' X-SO or OKIDATA 01 l A NDY Of jus t abo ... t any o lher. 
CARDETTE $39.95 
Use any standa.o casselle player/ ' ecorder wil h your VIC·20 o r CBM·64 
LIGHT PEN $29.95 
A Ioghl pen wllh Sill good prog.ams to ... se w,th yo ... r VIC·20 or CBM·54. 

HOME & BUSINESS PROGRAMS ForVIC-20 & C-64 
CW-107A Home Calculation Program Pack 
CPV-31 Data Files - yo ... r storage is u nl imited 
CPV-96 Household Finance Package - to keep re<:olds 01 all 

yo ... r hO\Jsehola eKpenSeS 

CPV-208 Bar-Chart - d'splay yo ... , n ... mellcal dala 
CH Turtle Graphics - learn p.og,amming 
CH VIC Forth - 's a powerl ... llang ... age 101 BASIC programming 
CH HES MON - IS a 6502 macrune language mOn itOI w,tn 

a mlnl ·assembler 
CH HES Writer - I,me·sa~,ng word proceSSing 1001 
CH Encoder - keep yO\Jr personal records away Irom pry,ng eyes 
CT· 21 Statistics Sadlstlcs - stal,SI,cal analySIS 
CT- 121 Tolal Time Manager 2.0 - creates personal or 

b ... soness sched ... les 
CT- 124 Totl Label 4 a ma, l,"g 1151 ana label program 
CT-125 TaU Text BASIC 
CT -126 Research Assistant - keep tlack 01 re l erence dala 
CT-140 Toll Text Enhanced 
CM-152 Graflx Designer - oes'gn glaph,c cnalac tels 
CO-5 Minimon 4 allows yo ... 10 program. toad. save. or exec",le 

CT-3 
CT-4 
CS 
CS 

mach one lang ... age p'ograms 
Order Tracker 
Business Inventory - 10 ma,ntaon ,ecord 01 on~en l Ory 

Home Inventory - liSts your home belong,ngs 
Check Minder - (V-20 & 64) 
~eep yo ... r CheckbOOk Ihe IIgl"Il way 

CS General Ledger - a complele general ledge. 
CHC-504 HES Writer - woro processor 

$48.95 
14.95 
30.95 

8,95 
34.95 
49.95 
34.95 

34.95 
34.95 
14.95 
15.95 

13.95 
15.95 
17.50 
29.95 
12.95 
13.95 

15.95 
15.95 
17.95 
14.95 

CHC4503 Turtle Graphics II - ... hllzes Ine lull gl8pn,cs 01 yo ... ' 64 
CHC-502 HESMON · maChine lang ... age moniior w / monl·assembler 
CHP· l02 6502 Professional Development System 

19.95 
39.95 
49.95 
34.95 
29.95 
27.95 
40.95 

CFC Data Flies · a managemenl prog'am 
CPV-327 HESCOM - trans le,s dala and prog.ams Dldllectlon· 

ally between VICs altnree I,m~ the speed 01 a O,sk dr,~e 
HESCOUNT - mon' lors program e_ec ... tlon 
HESPLOT - H,·res grapnlCS s ... DrO ... hnes 
ConYerslons 4 "gur~. ~ol ... me. lenglh. welgl''' . area. 

CPV4328 
CHV 
CPV-367 

CC 
and velOCity 10 all POss,ble conl,g ... ral,ons 

The Mall - your comptete mall prollram Cassette 
Disk 

CPV4220 
CPV4221 
CPV-224 
CPV-236 

CPV-25 1 
CPV-269 
CPV-270 
CPV4274 
CPV-276 
CPV-286 
CS41 11 
CPV-294 

CPV-296 

Client Tickler 
Club Lister 
Depreciator 
Investment Analyst - keep I,ack 01 ,nveStmenlS 
ana ln~eSl men t opPOr1 ... n' I"~ 

Present Value 
Super Broker 
Syndicator - calculates whether 10 buy o. sell 
Ticker Tape - mainlains inv~lmenlS pro"le 
Un-Word Processor - screen editor 
Phone Directory - never lose a phone n ... mber again 
Checkbook - home ..... "" ' y~ prog/am 

Calendar My AppoIntments - pllnl a calenoar 
lor e~e.y monlfi ,n any year 
The Budgeter - place yo ... r personal linances In order 

19.95 
12.95 
7.95 

24.95 
29.95 
16.95 
13.95 
9.95 

12.95 

10.95 
12.95 
13.95 
14.95 
16.95 
9.95 

14.95 
14.95 

12.95 

CS I QUICK BROWN FOX $60.50 
The Word Processor ollhis decade! 

COMMODORE SOFTWARE 
VIC-121 1A VIC420 Super Expander $57.99 
Eve'yll"l lng CommOdo'e co ... ld oac~ '" toone carl"dge· 3K RAM memoryeIoans'on. 
hlgn .eSOI ... Ioon graphiCS olon ,ng. colo ' . palnl and sound commands GrapnlC. Ie_I. 
mull'COIOr and m ... s'c modes t024,t024 dot screen plon,ng AU commands may be 
typed as new BAStC commanas o r accesseo::! oy n.nlng one o t Ihe VIC·s speCial 
I ... netlon ~eys Includ~ l ulOllal,nsu ... Cllon book E. ceUenllor all programmll"lg levels 
VIC-1212 Programmer's Aid Cartridge $45.99 
Mo'e Ihan 20 new eASIC com,",nds netp new ano upellenced orogramme.s 
'enumbe'. uace and edll BA SIC plogl8ms T' ilce any p.ogram llne·bV·"ne as ,I 
eoec ... les. pa. ... se 10 ed' i Speclal l(EY commanO lets programme,s rede"ne lunctlon 
k.evs as BASIC command S. 5uorOulln85 0' new commands 
VIC41213 VICMON Machine Language Monitor $48.99 
Helps macn,ne COde orogl8mmels w " l e lasl. ett'Clenl 65.Q2 assembly ,,,,ng ... 3ge 
plograms ,nCluoes one line assembler ' dl53SSemtlle. 

NEW GAMES FOR YOUR VIC-20® 
CC58 AllrobUtz - Th iS game ' 5 cnBtlengong. ~ven to a 539.95 
ViC·MA STER' NaVigate yo ... , Sh,p carelully 10 a ~Old tieing n,' Dy enemy life 
CC60 Terragu.rd · SpHd and caretul Sk,11 w ,11 enable yo ... to 39.95 
once again Oestroy the aliens , 00 SIow1 Yo ... ·'e destroyed oy Ihe" beam 
CC98 Serpentine - TI"IIS game w,1I 'eSI yo ... ' "allence & 39.95 
~ kl ll Objecl· ' o S ""~I.e long enough 10 lay eggs atld ra'se yo ... r vo ... ng 
CC500 'ntruder~Scrambler - in your bomber .. M ade the 19.95 
deletldlng SCl amble sySlem. o Odg,ng 'oc~el S . 10 Dlow ... O enemy posts. el c 
CC 101 Chopillter 4 ~esc ... e 1I'Ie Amellcan nostages & let ... ," 39.95 
I l"1em n lety to Ihe U S Yo ... w,iI enco ... nl er l anks. ,el s and ~ " I er salelil ies 
CC 102 Black Hole - Yo .... miSSion IS. " mpty. to SUlv,ve' Yo ... r 39.95 
snip m ... SI not oe nit oy spice obJeci s o r s ... c~ed InlO the Btack. Ho le ' 
CC 104 Apple Panic - Speed IS req ... "ed' Desl roy rne 39.95 
;;.ppte monSlers by o'gg ll"lg noles ,n tne Ollck 1I00rs lor Ihem to tall Into 
CC65 Video Mania - Int'Od\lc'"g your enemies EVIL EYE. 39.95 
WALWOKER. ,(.ILLERBOX Yo ... , o nly oelense · Ih.ow )·0 ... 1 allen l apper ' 
'::S 1 Flaal 01 Nations - A game thai Challenges players 10.95 
10 Idenlltv Uags or~afl o",s wld ely·k.no wn nal,ons 0 ' Ihe world 
CS2 Flags 01 Natlonl 4 Second Ed ition - A lleld 01 10.95 
34 Uags 01 lesser ~nown nallOnS o t tne world 
CS3 ClUes and States - A game that draws a map 01 10.95 
a stale or stales and asks players 10 name key c ' t,es In those sla tes 
CS4 CIties 01 the World 4 Deals Wll h ,mporlanl 10.95 
Cl toe s 01 nallons Ih ' ougho"' l Ihe world 
CS5 Mountains and Rivers 4 Draws l alge geographical 10.95 
area maps You Idenuly ma,ar mo ... nl9," ranges. livers & OOd,es 01 wale •. 

NEW GAMES FOR YOUR C-64 
Tank Arcade (Also lo r VIC·20) • Pre·determ,ne how many hits $13.95 
i l w,1I take to wipe 0 ... , yo ... , OppOnenl Then. on witn Ihe ba ttle' eal1le"etd changes 
Roadracer - Cnoose Ine type 01 track & a hrne or la;) race Use 13. 95 
sleady COnl/ot at speeds 01 50 to 200 miles pc' ho .... . HII t he wall & lose ~aluable I,me 
Shootout at the OK Galaxy (AlsO for ViC420) · 30 allen 19.95 
warships na~een lered yo ... r war lone Sh,elds up? Energy level OK' Deft!fld yO"'rseU 
Galaxy - Ha~e yo ... ever wantecl 10 conq ... ef Ihe un,~erse? Send 19.95 
yo ... r galacl'c Ueets o ... t 10 e.plore. lola, Sys tem by sola r system From I to 20playefS 
Bomber Attack - Gro ... no 10 all warlare Yo ... ·re'" command 14.95 
a t a superson.c bomber o vel enemy tella," O, op all 25 bOmbs on key local Ions 
Midway Campaign · Yo ... r compuler COnlrols a hllge 'orce 01 19.95 
Japanese sh,ps Iry,"g to conquer Midway Istand Yo ... r onty advanlage IS Sllrp"se 
Dnieper RIYer Line 4 A I'ctlonallzed engagement belween R ... SSlan 25.00 
& German lorC6 ,n 1943 Sovlel l orces. conlrolled by Ine comp ... ler. see~ 10 overrun 
your line and capl ... re sulhclenl Oblectl~es 10 allaln victory. Fou. levels ot dlll,c ... l1y 
Tanktics - Arm oreo::! comoal on tne Eas tern lroni 01 WWtI Yo... 24.50 
Slarl o ... ,n ... mtll!red 2 10 I bW yo ... cnoose yo ... r l ank types beto.e Ihe Oal1le 
Guns 01 Fort Dellance - YO\J 81e Ine commanaef 01 a 19!n altoUely 20.00 
piece ,n a besll'ged lOft Choose typeol ammo sel Ihe cannon·s eleva tion. deliettlOn 
Computer Baseball Strategy - yo ... . tne managel ollne 15.95 
nome l earn. lest you sk ,1I aga'tlst a Wi ly and ... npredlclable opponent. your compUler 
Lords 01 Karma - L,ke an ,"11111"''"9 p ... u te' Declpner secrelS 20.00 
wnl le explOllng a myln.cal. mall,cal C' ly & counlrys'de AVOid Ihe turkong monsters' 
North AUanlic Convoy RaIder - It's Ine B,smarck con~oy 19.95 
ra lo 01 194 I ' Tne comp ... ler COntrOls Ine BIII,sn snips Wilt yo ... " ·Iange history' 
Planet Miners 4 Compele againsl o thers and Ihe comp ... ler to 19.95 
stake ~al ... abte mln'ng cla,ms l hro"'gho ... t Ine solar system ,n Ine yeal 2050 
Contllct 2500 - In 2500 AD. e8lln 's In. ealeneo Oy Bnack'ng 19.95 
aloens w,th an ,nl,n,le. 01 attack Sl lalll9'es wltn wl"llCh 10 l ease Ihe delendonll playel 
Nukewar 4 Nucleal conirOnla1l0n Delween IWO hypotnel lcal 19.95 
co ... ntrles Oelend your co ... nlry Wllh eSP,onage. bombers. m,ss,les. submarines. elc 
Computer Acquire· New Second Ed' l ,on' The Object IS to 20.00 
become Ihe wealth ,eSI pelson ,n Ih,s "b",s,"ess- game· notel aCQl,lIs"'ons & mer.Qers 
Andromeda Conquest - Vasl scale space Sl "Iegy game o j 19.95 
gatacl'c COIOnlz,"g and conq ... eSI Sirange " 'e l o.~s & allen leChnologles· uClllng' 
Telengard - M'Clocompuler D ... ngeon Ad~enl ... re game Time 25.00 
lanlasy ana rote·playong 50 le~els 01 e~er·more comple_ mazes 10 elplo.e & survive' 

TO ORDER: 
p, O. Box 18765 
Wichita. KS 672 18 
(3 16) 263-1095 

MORE - MOR E - MORE 

Prices subject to change. 

WRITE ~ 

cl~f~G ffi CIC 
Personal checks accepted (Allow 3 weeks) 
or C.O.D. (Add S2) Handling charges S2.00 

VIC·20 .eo ,s a reg,s lered trademark 0 1 Commodore 



and prompts are printed for the datasette. In a

series of SAVEs, the file name is only requested

the first time - when opening the file. When the

text is saved, control returns to the main program,

but now, there is no text in memory. If you don't

want to add any more to the text file, type "byby".

This closes the file and ends the program.

If, on the other hand, you want to create a

longer file, and there is no limit to the length of a

tape file other than the length of the tape itself,

then go back to entering text, editing it, and typing

"save" again, as many times as you like. You very

likely will wind up with a file longer than this

program can handle - but more about that later.

Important note: the closing subroutine

"byby" prints the character "£" as an end-of-file

marker, so you can't use that in your text. If you

can't live without that character, change lines 310

and 670 to use some other odd character. You'll

also have to change the application programs

because they expect the character "£" to end text

files.

EDIT

The edit routine allows you to move line-by-line

through your text - a handy way to review what

you have written. You can page through a text as

much as you want, and you can also change, in

sert, and delete anything on any line. This also

uses an INPUT# statement, so the same caution

as above applies. When you hit a line that needs

changes, press F7 and change the line however

you like as long as it doesn't become longer than

88 characters. To get quickly to something at the

end of a text, page backwards past the beginning

and you will be at the end of the text (sorry, this

doesn't work going forward - getting to the end

exits the "edit" routine).

READ

This slowly displays the entire text in memory.

To pause after any line, just hit the space bar; to

resume, press it again. At the end of the text, the

program will wait for you to hit the space bar to

return to the main program.

TAPE

"What do I do with these tape files?" you may

wonder. Well, by typing in "tape" you can reenter

them into the program - for review, editing, to

graft them onto another file - anything you want

to do as long as you don't exceed the 50-line limit.

Also, you cannot use it once SAVE has been

invoked.

By the way, if you ever do get kicked out of

the program, type "GOTO140" to return to the

main program.

BYTE

This last reserved word gives you a quick report

of what line you're on and how many characters
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remain in memory.

FILE READER

Program 2 is what you do when your files get too

long for memory. The file reader will display a

tape file on the screen, and pause for any key

strokes, except for Fl, which ends the program.

When the end of a file is reached, the program

goes into an infinite loop which ends either:

• when you press Fl to terminate the ses

sion or

• when you press F3 to search for the next

file on the tape.

DUMBTERM

Program 3 is a modification of a program that

appeared in the August 1982 issue of COMPUTE!,

"VIC Communications: The RS-232 Interface."

What I have done is add several features to

smarten up this "dumb terminal."

I noticed that several programs I used for

terminals had features where special messages

(passwords, i.d.'s, etc.) were often just printed

directly to the RS-232 Interface without any trans

lation. As an experiment, I tried doing that with

an INPUT# statement. What I got was a simple

way to have a screen editor built into your termi

nal. To use this, hit F3 - a red ? will appear, and

the cursor will turn red. As long as you don't care

about upper- or lowercase, this will give you the

ability to move the cursor back within the text on

your screen, modify it, and then send it back over

the terminal.

I have found this very handy for editing pro

grams. The host computers I use support a line-

based text editor. Often I use the editor to first

delete the line I'm changing (it prints it out for

verification) and then modify it and send it back

using the screen editor. Be careful to enclose any

thing using commas or colons within double

quotes.

The escape key (Fl) is simply a way to exit a

line being entered. The control "c" (F7) is included

because the host computers I use have that as an

exit character in various programs. You can change

it to whatever character your local mainframes

require. Simply change the CHR$(3) in line 2000

to CHR$(1) for "a" and so on.

Finally, the "tape file" command (F2) will

take any tape file and send it over the terminal.

Like the screen editor, this command doesn't

translate; it just sends the characters over, so forget

upper- and lowercase. I know from experience

that this only works well when you are using some

sort of text mode during which all text received is

appended to a current file. Also it is necessary to

instruct the host computer to go to half mode -

the program prints the text file on the screen

during transmission.

and prompts are printed fo r the da tase tte. In a 
series of SA VEs, the file name is only reques ted 
the firs t time - w hen opening the fil e . When the 
text is saved , control returns to the main program, 
but now, the re is no tex t in memory. If you don' t 
want to add any more to the text fil e, type "byby". 
This closes the file and ends the p rogram. 

If, on the othe r hand , you want to crea te a 
longer file, and there is no limit to the length of a 
tape fil e other than the length of the tape itself, 
then go back to ente ri ng text, ed iting it, and typing 
" save" aga in, as many times as you like. You ve ry 
likely will w ind up with a file longer than this 
prog ram can handle - but more about that later. 

Important note: the closing subroutine 
" by by" prints the cha racter "£" as an end-o f- fil e 
marker, so yo u can' t use that in your tex t. If you 
can't live without tha t cha racter, change lines 310 
and 670 to use some othe r odd character. You ' ll 
a lso have to change the applica tion programs 
beca use they expect the cha racter "£" to end tex t 
files . 

EDIT 
The edit routine a llows you to move line-by-Iine 
throug h yo ur text - a handy way to review what 
you have written. You can page through a text as 
much as you want, and yo u can also change, in
sert, and delete anything on any line . This also 
uses an INPUT# statement, so the same caution 
as above applies. When you hit a line that needs 
changes, press F7 and change the line however 
you like as long as it doesn' t become longer than 
88 cha raCters . To ge t quickly to something at the 
end of a text, page backwa rds past the beginning 
and you will be a t the end of the text (sorry, this 
doesn' t work going forwa rd - ge tting to the end 
exits the "edit" routi ne). 

READ 
This slowly displays the entire text in memory. 
To pause after any line, just hit the space ba r; to 
resume, p ress it aga in . At the end of the text, the 
program will wa it for you to hit the space bar to 
return to the main program. 

TAPE 
"What do I do with these tape fil es?" you may 
wonder. Well , by typing in " tape" you can reenter 
them into the program - for review, editing, to 
graft them onto another fil e - anything you want 
to do as long as you don't exceed the 50-line limit. 
Also, you cannot use it once SAVE has been 
invoked. 

By the way, if you ever do ge t kicked out of 
the program, type "GOT0140" to return to the 
main program. 

BYTE 
This last reserved word gives you a quick report 
of what line you ' re on and how many characte rs 
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remain in memory. 

FILE READER 
Program 2 is w ha t you do when your fil es ge t too 
long for memory. The fil e reader w ill di splay a 
tape file on the screen, and pause for any key
strokes, except fo r F1, which ends the program. 

When the end of a fil e is reached, the p rogram 
goes into an infinite loop w hich ends either: 

• w hen you p ress F1 to termi na te the ses
sion or 

• w hen yo u press F3 to search for the nex t 
fil e on the tape. 

DUMBTERM 
Program 3 is a modi fication of a program tha t 
appea red in the Augus t 1982 issue of COMPUTE!, 
" VIC Communications: The RS-232 Interface . " 
Wha t I have done is add several features to 
smarten up this "dumb terminal." 

I noticed that seve ra l programs I used fo r 
terminals had fea tures w here specia l messages 
(passwords, i.d .'s, etc. ) were often just printed 
directly to the RS-232 Interface withou t any trans
lation . As an experiment, I tried doing that with 
an INPUT# s tatement. Wha t I got was a simple 
way to have a screen editor built into your te rmi
nal. To use this, hit F3 - a red ? will appea r, and 
the curso r w ill turn red. As long as you don' t ca re 
about upper- or lowercase, this will give yo u the 
ability to move the cursor back w ithin the tex t on 
yo ur screen, modify it, and then send it back ove r 
the terminal. 

I ha ve found this very handy for editing pro
grams. The host computers I use support a line
based text ed itor. O ften I use the edi tor to first 
dele te the line I'm changing (it prints it out fo r 
verifica ti on) and then modify it and send it back 
using the screen editor. Be careful to enclose any
thing using commas or colons within double 
quotes. 

The escape key (Fl ) is simply a way to ex it a 
line being entered. The control "c" (F7) is included 
because the host compute rs I use have that as an 
ex it character in va rious programs. You ca n change 
it to whateve r cha racte r your loca l mainframes 
require. Simply change the CHR$(3) in line 2000 
to CHR$(l ) for "a" and so on. 

Fina lly, the " tape file" command (F2) will 
take any tape fil e and send it ove r the te rmina l. 
Like the screen editor, this command doesn' t 
transla te; it jus t sends the cha racte rs ove r, so fo rge t 
upper- and lowercase. I know fro m experience 
tha t this only works well when you are using some 
sort of text mode during which all text rece ived is 
appended to a current fil e. Also it is necessa ry to 
instruct the host compute r to go to ha lf mode 
the program prints the text fil e on the screen 
during transmission. 



Qcommodore

VIC-64
Call for our package price on the VIC-64 System

VIC-20
VIC 1530 Dataselle . 60.00

VIC 1541 Disk Drive . Call

VIC 1525 VIC Graphic

Printer ....324.00

VIC 1111 16K Expander ..94.00

VIC 1011 RS232 Terminal

Interlace

VIC 121 1 SuperEnpander

VIC 1212 Programmers

Aid Carl 45.00

VIC 1213 VICM0N Machine

Language Monitor.. 45.00

VL 102 Introdulion

ToBasie .. 21.00

VIC 1600 VIC Modem . .92.00

Kids&The VIC .. 17.95

43.00

53.00

JOYSTICKS
12 95 SlikStiK 9.9S

Software for VIC 20

We carry a complete line of Hardware and Software for the

VIC-20, VIC-64 and ATARI. Call for our free catalog.

Startighter

VIC-20

23 95

23 95

23.95

23.95

23.95

23 95

Avenger

Super Slo!

Super Alien

Jupiter Lander

Midnight Drive ....

Radar Rat Race

Raid on Fort Knot 23.95

Sargon II 28 95

Super Smasn 23.95

Cosmic Cruncher . 23.95

Gorf 28.95

Omega Race 28.95

MoneyWars 23.95

Menagerie 23.95

Cosmic Jailbreak 23.95

Clowns. 23.95

Sea Wot! 23 95

Advenlureland 28.95

PirateCove 28.95

Mission Impossible ... 28 95

The Count 28.95

VodooCasile 28.95

TheSky is Falling 23.95

Big Speed Math 23.95

Home Babysitter 23.95

Visible Solar System . ... 23.95

Personal Finance 28.95

Tooih Invaders . . . 23.95

Star Post 23.95

UMI

Sidersof Mars-C .. 34 95

Meteor Run-C . .34 95

Amok-T 18 95

Alien Blitl-T 18 95

Sky Math-T 12 95

Space Division-T 12 95

Super Hangman-T 15.95

Ahen-T 18.95

3-D Maze-T 12.95

Kosmic Kamikaze-T ... 18.95

SubChase-T 18 95

Amok-C 28.95

Alien Blitz 28.95

Renaissance-C 34 95

Cloud Burst-C

Satellites & Meteontes-C

Outworld-C

Video Vermm-C

Skibbereen-C

Grand Master-C

TRONIX

Galactic Blitz-T

Swarm-T

Sidewinder. .

28 95

34 95

34.95

34.95

28.95

28.95

18 95

20 95

20.95

HES

VICTrek-T 14.95

Simon-T 12.95

Fuel Pirates-T 12.95

Concentraiion-T 12.95

Torg-T . . 14.95

Raid on lslam-T 16.95

HESGames-T 16.95

VIC Forth-C .45.95

Hesmon-C 28.95

Turtle Graphics-C 28.95

Heswriter-C 28.95

Aggressor-C 28.95

Synlhesound-C 48 95

SnamuS-C 28 95

Protector-C 32 95

Robot Panic-C 28 95

Grid Runner-C 28.95

MISCELLANEOUS

15.95

15 95

Martian Raider-D ...

SharhTrap-D

Multi-Sound

Synthesner-D. ... 15.95

Resuce at Rigel-T 21.95

Ricochet-T .... 15.95

Sword of Fargol-T 21.95

Monster Maie-C 23.95

Demon Attack-C 28.95

River Rescue-C 29 95

VIC Music Composer-C 29.95

Crossfire-T

Fast Eddy-C

Turmoil-C

Deadly Duck-C

.21.95

29.95

29.95

29 95

800-558-0003

To order by mail, send money

order, certified check, or person

al check (allow 14 days to clear)

to COMPUTABILITY. Include
S2.00 shipping on all software

orders. Include 3% shipping on

all hardware orders, minimum

S2.5O. Mastercard and Visa

please include card number ano1

In Wisconsin Call:

414/351-2007
No Surcharge for Credit Cards

ORDER HOURS

MASTERCARD/ Mon-Fri 12-9PM (CST)
VISA Sat 12-5PM {CST)

ORDERING INFORMATION

expiration date Wl residents

please add 5% sales tax. Out

side ot Continental USA. please

add 15% shipping, minimum

S5.00 (US Funds onlyi. Prices

subject to change without notice.

COMPUTABILITY

P.O. Box 1 7882

Milwaukee. Wl 532)7

COMPUTER

ASSOCIATES

"Sensational!"

"Magnificent!"

"Unbelievable!"

PractiCalc
A comparative

newcomer to the software market, PractiCalc has al

ready elicited an overwhelming response. With

PractiCalc, features thai were once only associated

withmuch larger computers are now available on the

VIC-20 (with 16K Ram) and 64. PractiCalc's simple

screen format allows easy entry and viewing of data,

and its numerous mathematical functions allow for

efficient solutions to the most advanced user problems.

Easy to operate, PractiCalc offers an affordable alter

native to large costly home computers.

• Over 20 Mathematical

Functions

• Alpha/Numeric Sorting

• Saves & Stores Spreadsheet

• Available in both disc &

cassette versions

$39.95

Order direct by calling 1-800-343-1078

Computer Software Associates products come

from around the world and are priced for exceptional

value. We offer a complete selection of software to meet

your most demanding needs. Ask your local retailer for a

catalog of over sixty programs or write us directly for

more information.

CSA is searching for programmers who are

creating software for Commodoie and Timex. We offer

a world-wide distribution network as well as generous

royalties. Contact us in care of the address below.

Micro Software International, Inc. is the exclusive world

wide distributor of CSA products.

Micro Software International, Inc.
50 Teed Drive

Randolph, MA 023G8

Abbots Mead, Framsden Road

Pettaugh, Stowmarket, IP 14 6DU

Suffolk, England

DEALER INQUIRIES WELCOME

VIC-54 ~ 
Call for our package price on the VIC-64 System 

VIC-20 
V1C 1530 Dalueue . 60.00 VIC 1212 Programmers 
VIC 1541 DiSk Drive .• Calt Aid Can . .. 45.00 
VIC 1525 VIC Graphic VIC 1213 VleMON Machine 
Printer . 324 .00 Language Monitor ... 45.00 
VIC 1111 16K E~pandel . . 94.00 VL 102 Inlroduhon 
VIC lOll RS232 Terminal To Basic: . ... 21 .00 
Interlace. 43.00 VIC 1600 VIC Modem .. 92.00 
VIC 12 11 Super Expander 5300 Kids 3 The VIC 17 95 

JOYSTICKS 
Slal1ighter . 12.95 Silk Silk .. 9 .95 

Software for VIC 20 
We carry a complete line of Hardware and Software fo r the 

VIC-20, VIC-54 and AlAR!. Call lor our free catalog. 

VIC-20 
Avenger 
Super S ia l 
Super Ahen 

2395 
2395 
23.95 
23.95 

.......... 23.95 
Jupi ter lander 
M idnight Drive 
Radar Aal Aace 
Raid on Fan Knox . 
SaIgon II .. 
Super Smasl'l 
Cosmoc Cf1.Incher 

Go' 

.. 23.95 
2395 
28.95 

. 23.95 
23.95 
28.95 
28.95 
23.95 

Omega Race 
Money Wars . 
Menagerie . 
CosmIC Jailbreak 
Clowns. 
Sea Woll 
AdventurelaoCl 
Pirate Cove 

.... . . ... ... 23.95 
23.95 
23.95 
2395 
28.95 
2895 

MISSion ImpOSSible 
The Count 
Vocioo Castle 

2895 
. 28.95 
28.95 

.......... 23.95 The Sky Is Failing 
Big Speed Math . 
Home BabYSitter . 
VIsible Solar System 
Personal Finance 
Tooth Invaders 
Si tU Post. 

23.95 
23.95 
2395 
2895 
2395 
23.95 

UMI 
Soders 01 Mars.oC . 3495 
Meleor RunoC 34 95 
Amok·r .. 18 95 
Allen BI,tz·T 1895 
Sky Malh-T 1295 
Soace O,Vls,on·T 12.95 
Super Hangman·T ......... 15.95 
Allen·r . ... .. .... 18.95 
3·0 Maz&-T . ......... 12.95 
Kosmoc Kamlkaze·T 18.95 
Sub Chase·T 1895 
Amok.oC 28.95 

..... 28.95 
3495 

Cloud Burst·C . 
Satellites & Meteorotes-G 
Ou tworld-C 

. 28.95 
34.95 
34.95 

. 34.95 
28.95 

. 28.95 

Video Vermm-G 
Sklbbereen.oC 
GraoCl Master'C , 

TRONIX 
GalactIC 8101z'T 
Swalm·T 

VtC Trek·T . 
Simon-T . 

HES 

Fuel Pilates·T .. 
Concentrat lon·T 
Torg·T 
Raid on Islam·T 
HESGames-T 
VIC Forth-G 
Hesmon-G 
Turtle Graphics-G . 
Heswroler-G . 
Aggressor-G 
Synthesound'C 
Shamus-G. 
?'otector-G 
Robol Pan oc.oC 
Gnd Runne.-G 

18.95 
20.95 
20.95 

14.95 
. 12.95 
. 12.95 

12.95 
1495 
16.95 
16.95 
45.95 

.. 28.95 
28.95 

.. ... 28.95 
. 28.95 
48.95 
2895 
3295 
28.95 
28.95 

MISCELLANEOUS 
Manlan Ralde" O . 15.95 
Shark T.ao-O 15.95 
Mull l·Sound 
Synlhes.zer·O 15.95 
Resuce al Rlgel-T 2195 
RlCocne t·T 15.95 
Sword 01 Fargof.T 21 .95 
Monster Maze-C ........... 28.95 
Oemon AltaCk'C ..... 28.95 
A,ve. RescueoC .. 29.95 
VIC MusIC CompaseroC . 29.95 
Crossl"&-T . 21 .95 
Fast EddyoC 29.95 
TurmOtI-C .. 29.95 
Oeadly Duck-G . 29.95 

VISA 

ORDER HOURS 

Mon-F,; 12-9 PM (CSn 
Sal 12-5 PM (CSn 

ORDERING INFORMATION 
To Order by ma il. send mOney 
order, certified check. or person
al check (allow 14 days to c lear) 
to COMPUTABILITY. Incrude 
52.00 shipping on all softwa re 
orders. Include 3% shipping on 
all hardware orders. mimmum 
52.50. Mastercard and Visa 
please include card number and 

e)(pi rat ion date. WI residenls 
please add 5% sales ta)(. Out
Side 01 Continental USA, please 
add 15% shiPPing. minimum 
55.00 (US Funds only). Prices 
subJec,t to change withOut notice. 

COMPUTABILITY 
P.O . Bo)( 17882 
Milwaukee. WI 53217 

"Sensational!" 
"Magnificent!" 
"Unbelievable!" 

PRllCTI CALC 
A comparative ____________ 

newcom er to the software market. PractiCalc has al
ready elicited an overwhelming response. With 
PracliCalc. features that were once only associated 
with much larger computers are now available on the 
VIC-20 (with 16K Ram) and 64. PractiCalc's s imple 
screen format allows easy entry and viewing of data, 
and its ntnnerou s mathematical function s allow lor 
efficient solutions to the m ost advanced user problems. 
Easy to operate. PractiC alc offers an affordable alter
native to large costly hom e computers. 

• Over 20 Mathematical 
Functions 

• Alpha/Nwneric Sorting 

• Saves & Stores Spreadsheet 

• Available in both disc & 
cassette ·vers ions 

$39.95 
Order direct by calling 1-800-343-1078 



Half Mode

There is another reason for that last instruction.

It's the reason this trick can work at all.

To quote Butterfield and Law, in the article

mentioned above, "You can't use the... cassette

tape while the RS-232 is in gear." You shouldn't

be able to send text via the modem from the cas

sette. I tried it and you can't - unless you tell the

host computer to stop echoing your message. If

you do that, your text will go over intact with

perhaps a few glitches (it pays to check it).

This feature has been very handy. When I

am paying for my computer time, or doing school-

work within a limited amount of computer time, I

find it helps to begin writing a program on my

home computer and then send it to the mainframe

for editing and implementation. Also, the main

frames I use support a type of word processing.

This means that a text created and edited with

Line/Pro can be formatted and printed (on a

printing terminal) in a nice final copy.

The effectiveness of this may vary on systems

other than the CDC Cyber I am familiar with. I

think, though, that you will find this a simple but

effective way to use your VIC to do some powerful

things.

Note: The character which appears as a backslash (\)

in Programs 1-3 should be typed as the British pound

symbol (£) on the VIC keyboard.

Program 1: Line Editor

10 PRINT" {CLEAR} {REVIlINE/PRO"
20 PRINT" {02 DOWN]{02 RIGHTiTHIS LINE-PRO

CESSOR"

30 PRINT"WILL EDIT AND SAVE A SERIES OF *

LINES (NO LIMIT, HOWEVER ONLY "
50 ";

40 PRINT"LINES ARE TAKEN AT A TIME)."
50 PRINT"{DOWNl{02 RIGHT}SAVE{04 RIGHT}RE

AD"

60 PRINT"[DOWN]£02 RIGHT}EDIT{04 RIGHT}TA

PE"

70 PRINT"{DOWN}{02 RIGHTiBYBY"
80 PRINT"{DOWN}[02 RIGHTiBYTE"
90 GETA?:IFA?=""THEN90

100 DIMW$(50)

110 PRINT"[CLEAR}";CHR?(14)

120 FORX=1TO104:B$=B$+" ":NEXTX

130 OPEN1,0,0
140 PRINT"[HOME}";CHR$C30);B?;"[HOME}";

150 INPUT#1,A$
160 PRINT"[BLU]";:IFLEN(A$)=0THEN140

170 IFLEN(A$)=4THENGOSUB230

180 IFLEN(A$)=0THEN140

190 W$(L)=A?:PRINT"[02 DOWN}"
200 PRINT"[CLEAR}"jB?:FORX=0TOL:PRINTW$(X)

:NEXTX

210 L=L+1:GOTO140

220 REM CONTROL ROUTINE

2 30 IFA$="EDIT"THENA$="":GOSUB490

240 IFA$="SAVE"THENAS="":GOSUB420

250 IFA$="BYTE"THENAS="":GOSUB720

260 IFA$="BYBY"THENA$="":GOSUB300

270 IFA$="READ"THENA$="":GOSUB330

2 80 1FA$="TAPE"T HENA?="":GOSU B640

290 PRINT"[CLEAR}";:RETURN

300 REMEND OF FILE

310 PRINT#2,"{P1}\\\\"
320 CLOSE2:END

330 REM FILE REVIEW

3 40 PRINT"[CLEAR}{GRN}";:POKE36879,110;FOR
G=0TOL-1:FORX=1TOLEN(W5(G)):PRINT

MID$(W$(G),X,1);:NEXTX
350 FOR D=1TO300:NEXT:GETR$:IFR$=" "THENGO

SUB390

360 PRINT:NEXTG

370 GETR$:IFR$="" THEN 370

3 80 POKE36879,27:PRINT"{CLEAR}":RETURN

390 FORXX=lTOl0:GETR?:NEXTXX

400 GETR$:IF R$=""THEN400

410 RETURN

420 IFFL$="OPEN"THEN450

4 30 FL$="OPEN":INPUT"TITLE";T$
440 OPEN2,1,1,T$

450 FORG=0TOL-1

460 PRINT#2,W? (G):WS (G) = IMt

470 NEXTG:L=0

480 RETURN

490 rem edit routine

500 input"clear it all";r5

510 if left$(r$,1)="y"thenforg=0tol+1:w$(g
)="":next:l=0:return

520 print"{clear}[04 down}£ rev}f5{off} pag
e forward{down}":print"{rev}f3[of
off) page backward{down][":print"[
rev}f7{off} input new line{down}"

5 30 forg=1to1000:nextg:print"£clear}"
5 40 FORG=0TOL-1

5 50 PRINT"[HOME}";CHR?(30);B$;"{HOME}";

560 PRINTW?(G);"{HOME}";

570 GETR$:IFR$o"[f7}"ANDR$<>"[f5}"ANDR$<>

"{F3}"THEN570

580 IFR$="{F3]"ANDG=0THENG=L-1:GOTO5 50

590 IFR$="{F3}"ANDG < > 0THENG=G-1:GOTO550
600 IFR$="{F5}"THEN620

610 INPUT#1,W$(G)

6 20 NEXTG

6 30 RETURN

640 REM TAPE INPUT

6 50 INPUT"{CLEAR}FILENAME";F?:OPEN2,1,0,F$

:PRINT"FILE OPEN, BOSS"

660 FORX=LTO50

670 GET#2,L?:IFL?="\"THEN L=X:PRINT"t

CLEAR]":CLOSE2:RETURN

680 IF L$=CHR$(13)THENNEXTX

690 IFX>50THENCLOSE2:L=X:RETURN

700 W$(X)=W$(X)+L$

710 GOTO670

720 REM BYTES FREE

730 PRINT"{CLEAR]£02 DOWN]£02 RIGHT}[DOWN}

BYTES FREE"
740 PRINT"[04 RIGHT][DOWN]";FRE(X):PRINT"[

DOWN]{REV}LINE";L
7 50 FORG=1TO1500:NEXTG:PRINT"[CLEAR}";

7 60 RETURN

770 END

Program 2: File Reader

FI

20 REM VIC STATION - FILE READER

30 PRINT"£CLEAR}";CHR$(14)

40 PRINT" [CLEAR} [02 DOWNHrEV}
LE@READER [BLU}[OFF]"

50 PRINT"103 DOWNiTHIS FILE READER WILL 0

PEN A FILE ON TAPE"

COMPUTI! May 1983

Half Mode 
There is another reason for that last instruction. 
Ir s the reason this trick can work at all. 

To quote Butterfield and Law, in the article 
mentio ned above, "You can' t li se the ... cassette 
tape w hile the RS-232 is in gear." You shouldn' t 
be able to send tex t via the modem from the cas
sette. I tried it and you can't - unless you tell the 
host computer to stop echoing your message. If 
you do that, yo ur text will go over intact with 
perhaps a few glitches (it pays to check it) . 

This feature has been very handy. When I 
am payIng for my computer time, o r doi ng school
~ork with In a limited amount of computer time, I 
fInd It helps to begin writing a prog ram on my 
home computer and then send it to the mainframe 
for editing and implementation . Also, the main
frames [ use support a type of word processing. 
Th iS means tha t a text created and edited w ith 
LinelPro can be formatted and printed (on a 
printing terminal) in a nice fi nal copy. 

The effectiveness of this ma y vary on systems 
other than the CDC Cyber I am familiar with . I 
think, though, that you will find this a simple but 
effective way to use your VIC to do some powerful 
things. 

Nole: The character which appea rs as a backslas h (\-J 
In Programs 1-3 should be typed as the British pound 
sy mbol (£) on the VIC keyboard. 

Program 1: Line Editor 
HI PRINT " {CLEAR] {REV]LINE/ PRO" 
20 PRINT " {02 DOWN] {02 RIGHT]THIS LINE-PRO 

CESSOR " 
30 PRINT"WILL EDIT AND SAVE A SERIES OF -

LINES (NO LIMIT , HOWEVER ONLY -
50 "; 

40 PRINT"LINES ARE TAKEN AT A TIME) ," 
50 PRINT" {DOWN] (02 RIGHT]SAVE[04 RIGHT]RE 

AD" 
60 PRINT"[DOWN) [02 RIGHT]EDIT[04 RIGHT]TA 

PE" 
70 PRINT" [DOWN] [02 RIGHT]BYBY" 
80 PRINT" [DOWN] [02 RIGHT]BYTE" 
90 GETA$ :IFA$=''''THEN90 
100 DIMW$(50) 
110 PRINT" [CLEAR] ",CHR$(14) 
120 FORX=lT0104 :B$=B$+" ": NEXTX 
130 OPENl , 0 , 0 
140 PRINT" {HOME] ", CHR$ (30), B$, " {HOME] " , 
150 INPUT#! , A$ 
160 PRINT " [BLU]", :IFLEN(A$)=0THEN140 
170 IFLEN(A$)=4THENGOSUB230 
180 IFLEN(A$)=0THEN140 
1 90 W$ (L) =A$ : PRINT" (02 DOWN]" 
200 PRINT" [CLEAR] ", B$: FORX=0TOL : PRINTW$ (X) 

: NEXTX 
210 L=L+l : GOTOI 40 
220 REM CONTROL ROUTINE 
230 IFA$= "EDIT"THENA$= "": GOSUB490 
240 IFA$ ="S AVE " THENA$= "" :GOSUB420 
250 IFA$="BYTE"THENA$="":GOSUB720 
260 IFA$ =" BYBY"THENA$= "" :GOSUB300 
270 IFA$= "READ "T HENA$="" : GOSUB330 
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280 IFA$="TAPE"THENA$="" :GOSUB640 
290 PRINT" [CLEAR] ", : RETURN 
300 REMEND OF FILE 
310 PRINTii2 , "( Fl) \\\\ " 
320 CLOSE2:END 
330 REM FILE REVIEW 
340 PRINT " [ CLEAR ) [ GRN ] ", : POKE36B79 , 110: FOR 

G=0TOL- l: FORX=ITOLEN(W$(G) ) :PRINT 
MID$(W$(G) , X , l) ,: NEXTX 

350 FOR D=lT0300 : NEXT :GETR$ :IFR$=" "THENGO 
SUB3 90 

360 PRINT:NEXTG 
370 GETR$:IFR$="" THEN 370 
380 POKE36B79 , 27:PRINT" [CLEAR] ": RETURN 
390 FORXX=lT010: GETR$ : NEXTXX 
400 GETR$: IF R$=" "THEN400 
410 RETURN 
420 IFFL$= "OPEN " THEN450 
430 FL$="OPEN ": INPUT"TITLE"iT$ 
4400PEN2,l ,1, T$ 
450 FORG=0TOL-l 
460 PRINT#2 , W$(G):W$(G)="" 
470 NEXTG:L=0 
4B0 RETURN 
490 REM EDIT ROUTINE 
500 INPUT"CLEAR IT ALL",R$ 
510 IF"LEFT$ (R$, 1 )="Y"THENFORG=0TOL+1 : W$ (G 

) = ": NEXT : L=0: RETURN 
520 PRINT" [CLEAR]{04 DOWN]{REV]F5[OFF] PAG 

E FORWARD{DOWN]":PRINT"[REV]F3[ OF 
OFF] PAGE BACKWARD{DOWN) ": PRINT" { 
REV)F7{OFF] INPUT NEW LINE[ DOWN ]" 

530 FORG=l T01000: NEXTG : PRINT " {CLEAR] " 
540 FORG=0TOL-l 
550 PRINT " {HOME] ", CHR$ (30), a$ ," {HO~lE] ", 
560 PRINTW$(G),"[HOflE)", 
570 GETR$ : IFR$ <>" [F 7 ] "ANDR$ <> " {F5] "ANDR$ <> 

"[FJ] "THEN570 
580 IFR$= " {FJ] "ANDG=0THENG=L-l : GOT0550 
590 IFR$= " (FJ] "ANDG<>0THENG=G- l : GOT0550 
600 IFR$=" [F5] "THEN620 
610 IN PUT#l, W$(G) 
620 NEXTG 
630 RETURN 
640 REM TAPE INPUT 
650 INPUT" [CLEAR] FILENAME", F$ : OPEN2 , 1, 0 , F$ 

:PRINT "FILE OPEN , BOSS " 
660 FORX=LT050 
670 GET#2 , L$ : IFL$= " \ "THEN L=X:PRINT " ( 

CLEAR] ":CLOSE2:RETURN 
680 IF L$=CHR$(13)THENNEXTX 
690 IFX>50THENCLOSE2 : L=X:RETURN 
700 W$(X)=W$(X)+L$ 
711'1 GOT0670 
720 REM BYTES FREE 
730 PRINT " {CLEAR][02 DOWN][02 RIGHT][DOWN] 

BYTES FREE" 
740 PRINT"[04 RIGHT][DOWN]" ,FRE(X):PRINT"[ 

DOWN] {REV]LINE " , L 
750 FORG=1 T01500 :NEXTG : PRINT " ( CLEAR] ", 
760 RETURN 
770 END 

Program 2: File Reader 
20 REM VIC STATION - FILE READER 
30 PRINT"{CLEAR] ", CHR$(14) 
40 PRINT" [CLEAR][02 DOWN]{REV][GRN] FI 

LE@READER [ BLU] {OFF] " 
50 PRINT " (03 DOWN]THIS FILE READER WILL 0 

PEN A FILE ON - TAPE" 



COMMODORE

SUPPORT HOUSE

ONE STOP CENTER

DES-VILLE SOFTWARE
division of DES Data Equipment Supply Corp.

BONZO (c) by Kavan HOPPER

One of the most popular games in

Europe. You control Bonzo as he

climbs the ladders and picks up

point blocks. Watch out lor the

alien guards. Excellent graphics

& sound. 100% machine code.

Joystick or keyboard. 11K+.

$20.00

Rated a five star game by

Creative Computing. Avoid the

cars, buildings, logs and other

obstacles to bring the frog home.

Machine language. Joystick. 5K.

$20.00

LASER COMMAND

You are the commander of a

squadron of laser ships. It is your

duly to defend the cities of earth

against incoming alien attack.

Spectacular graphics and

machine code for super fast ar

cade fun. Joystick. 5K.

$20.00

ASTRO-MINERS

Pilot your craft to scoop up

asteroids and fill your craft with

ore. Be careful of oversized or
fast moving asteroids, they can

destroy you. Don't take too long

or you will run out of fuel. Get

enough ore for another trip. Hi

res graphics & sound. Joystick &

keyboard. 11K+-

$17.00

Lunar Command $16.00

Descend in your lunar module. Rescue

the astronauts on Ine surface. Watch

out for meleors racing across the sky,

and bad terrain. Smooth graphics.

Joystick or keyboard. 5K.

Snackin S20.00

Very fast. Hi-res graphics & sound.

Four different mazes. Joystick or

keyboard. 11K+.

Star Defender $20.00

Very last. Hi-res graphics 8 sound. Can

you savB your citizens (rom the aliens ?

Joystick. 11K+.

Black Caatle $20.00

Adventure I Travel the countryside. You

guest for magic rings that will open the

doors lo the Black Castle. 1-9 players.

8K+.
Boh (c) by Kavan $39.95

Best computer chess on the market. 10

levels, 2 clocks. Hi-res graphics. 100%

machine code. 11K+.

Pit (c) by Kavan $18.00

Bonzo is Back again as he takes money

out o! the pit. Hi-res graphics & sound.

100% machine code. Joystick or

keyboard. 5K.

Blockade by (c) Kavan S18.00

Alien ships are attacking your ship.

Destroy them with your laser blaster.

Machine code. Keyboard. 5K.

Vic Yahtzee $12.00

Solitaire version of famous dice game.

Requires skill & strategy. 5K.

3-D Labyrinth $12.00

Escape from the labyrinth shown in 3-D

perspective. Keyboard. 5K.

Race across the U.S.A. $15.00

Text racing adventure! Can you get

across the U.S.A. ? Keyboard. 8K+.

Program Pack I $20.00

Sub Killer - sink subs with depth

charges.

Alien Attack - breakout and destroy Ihe

city.

Bombardier - level a city with bombs

from your plane.

Mix-a-word - guess the mixed up

words.

Program Pack II $20.00

Frustration - guess the shapes & se

quences.

Fortune teller - ask the Vic questions.

Code Practice - practice your Morse

code.

Old English character set ■ use in your

programs.

Star Command $18.00

by Martian Software

Fast action 3-D. Shoot alien ships oui of

the sky. Joystick. 5K.

PAL' Programmers Aids and Logs

Contains the following:

• Border & Screen Full-Color Combinatin

Rainbow

• EZ-Key Quick guide to all keys and

characters

• EZ-Note Sound music chart and

worksheets

• BASIC-ly EZ condensed basic dictionary

• Create-a-Character programmable

characters worksheets

• EZ Screen tearout screen layout and

design forms

• EZ Graph graphics programming aid

• Doc-U-Menl program How charting

worksheets

• EZ Flow program flow charling

worksheets

• Software Dating log sheets

• Tape Cassette log book

• BASIC-AID quick reference card

• FUNCTION-AID function key templates

COMMODORE 64 SOFTWARE

64 YAHTZEE - cassette $20.00

Computerized version of the famous dice

game. Up to 10 players may play at one

time. Keeps track of all players and high

score. Uses sprites & sound.

64 KENO - cassette $16.00

3 versions of Keno in this game.

Complete with odds chart. Very good,

loads of fun.

64 BLACKJACK - cassette $18.00

Play blackjack with the 64. Las Vegas

rules of play. One player. Sound &

graphics.

64 FINANCE-cassette $20.00

Enter the exciting world of finance. Buy

and sell stocks on the market, view

prospectus'. Menu driven. Excellent
stock simulation game. Try your skill at

64 Finance.

64 CHECKBOOK MANAGER

disk $40.00

cassette $35.00

A checkbook journal simple enough for

the home user and large enough for

business. With a capacity of 400 checks,

200 deposits and 100 account charges

available in a single file, 64 Checkbook

Manager can handle even the most ac

tive of accounts. With built-in security,

unauthorized information cannot be ob

tained without the correct password, an

added plus for large businesses. This is

the program that makes your 64 work for

you.

64 COMPILER (c) by Kavan $100.00

64 MAILING LIST - disk $35.00

cassette $30.00

A complete mailing list for the Com

modore 64. It has full sort capabilities.

Print or review an individual entry, a

sorted version of the file or the entire file.

Full editing on screen for adding,

deleting, or correcting addresses. Holds

250 names and addresses per file.

64 DISK CLONE-disk $15.00

Will backup an entire disk in one pass -

programs, files, et. al. Requires two 1541

disk drives set as devices 8 & 9.

64 MIND BOGGLER - cassette $15.00

This a frustrating game. Guess the

numbers and the sequence they are in.
How many guesses will you take ? Good
screen display.

Dealers Welcome - Call for Dealer Pack Authors Wanted - Call for information

VIC". VIC-20'", and Commodore 64'" are trademarks of Commodore Business Machines, Inc.

(714)

778-5455
Data Equipment Supply Corp. (213)

8315 Firestone Blvd., Downey, CA 90241 923-9361

for 

C~ commodore 

DES-VILLE SOFTWARE 

BONZO (c) by Kavan 

One of the mOSI popular games in 
Europe. You control Bonzo as he 
climbs the ladders and picks up 
poInt blocks. Watch out lor the 
allen guards. Excellent graphics 
& sound. 100% machine code. 
Joystick or keyboard . " K+ . 
$20.00 

Lunar Command 515.00 
Descend In your lunar module. Rescue 
the astronau!S on the surface. Watch 
out for meteors racing across the sky, 
and bad terrain. Smooth graphiCS. 
Joystick or keyboard. SK. 

Snack!n $20.00 
Very last. Hi.res graphics &. sound. 
Four different mazes. Joyslick or 
keyboard. IIK+ . 

Star D.I.nd. r $20.00 
Very last. HI·res graphics & sound. Can 
you save your cit izens Irom the aliens ? 
Joystick. l I K+ . 

Black Cutl. $20.00 
Adyenture I Trayel the countryside. Vou 
quest for magiC rings Ihat will open the 
dOors 10 Iha Black Castle. I .g players. 
8K+ . 

80M (c::) by K.nn $3V.V5 
Best computer cheu on the markel. 10 
levels. 2 clocks. HI·res graphics. 100% 
machine code. I1K+. 

division of DES Data Equipment Supply Corp. 

HOPPER 

Rated a five s ta r game b y 
Creative Computing. Avoid the 
cars, bu ildings. logs and other 
obstacles to bring the frog home. 
Machine language. Joystick. SK. 
$20.00 

Pit (cl by K.nn $18.00 
Bonzo Is back again as he takes monay 
out of the pll Hi·res graphics 8. sound. 
100% machine code. Joyslick or 
keyboard. SK. 

Bloc::k.d. by (c) K ••• n $1 8.00 
AUen ships are altacklng your Ship. 
Deslroy them with your laser blaster. 
Machine code. Keyboard. SK. 

Vic Vahlz.. $12.00 
Solitaire verSion of famous dice game. 
Requires skill &. strategy. 5K. 

3. 0 Lab,rtnth $12.00 
Escape from Ihe iabyrlOlh shown in 3·0 
perspectlye. Keyboard. 5K. 

Rac •• erOil the U.S,A. $15.00 
Text rac ing adyenlure I Can you get 
across the U.S.A. ? Keyboard. 8K+ . 

LASER COMMAND 

T 

... 
.. 

You are the commander of a 
sq uadron 01 laser ships. It is your 
duty to defend the cities 01 earth 
against Incoming alien attack . 
Sp ec tac u la r g r a ph i c s and 
machine code lor super fast ar· 
cade fun. Joystick. 5K. 
$20.00 

Program P.ek I $20.00 
Sub Killer· sink subs with depl h 
charges. 
Allen Allack • breakout and destroy the 
cfty. 
Bombardier • le.~ a city with bombs 
from your plane. 
Mix·a·word • guess the mixed up 
wordS. 

Program P.ck II 520.00 
Frustration· guess the shapes &. se· 
quences. 
Fonune teUer - ask the Vic questions. 
Code PraC1iCe - praC1lce your Morse 
code. 
Old English character set - use In your 
programs. 

Star Command 518.00 
b, M.rti.n Sott.a,. 
Fast aC1lon 3-0. Shoot allen ships OUI 01 
the sky. JOyslick. 5K. 

COMMODORE 64 SOFTWARE 

ASTRO·MINERS 

Pilot your craft to scoop up 
asteroids and fill your cralt with 
are. Be careful of oversized or 
fast moving asteroids, they can 
destroy you. Don't take too long 
or you will run out of fuel. Get 
enough are for another trip. HI
res graphics & sound. Joystick & 
keyboard . llK+ . 
$17.00 

PAL- Programmer. Ald. and Log. 
Cont.lna Ih. following: 

• Bord. r & Scr .. n Full-Color Comblna\ln 
RaInbow 

• EZ.K.,. Quick guIde to all keys and 
charaC1ers 

• EZ-Nol. Sound music chart and 
worksheets 

• BASIC·' , EZ condensed basic dictionary 
• Cra al . ·II·Ch.raclar programmable 

charactors worksheets 
• EZ Ser .. n tearout screen layout and 

design forms 
• EZ Graph graphics programming aid 
• Doc-U·Mant program flow charting 

worksheets 
• EZ Flow p r og r am f low cha rt i ng 

worksheets 
• SoHw.,e Lilting log sheets 
• Tape C .... tt. log book 
• BASIC·AID quick reference card 
• FUNCTION·AID function key templates 

64 YAHTZEE • CBssette $20,00 
Computerized version of the famous dice 
game. Up to 10 players may play at one 
time. Keeps track of all players and high 
score. Uses sprites & sound. 

64 CHECKBOOK MANAGER 
dl.k $40.00 

64 MAILING LIST· disk $35.00 

64 KENO - calsette $16.00 
3 versions of Keno in th is gam e. 
Complete with odds chart Very good, 
loads of fun. 

64 BLACKJACK· cassette $18.00 
Play blackjack with the 64. Las Vegas 
rules of play. One player. Sound & 
graphics. 

64 FINANCE - cassette $20.00 
Enter the exciting world of finance. Buy 
and sell stocks on the market, view 
prospectus'. Menu driven . Excellent 
stock simulation game. Try your skill at 
64 Finance. 

cassette $35.00 
A checkbook journal simple enough for 
:he home user and large enough for 
business. With a capacity of 400 checks, 
200 deposi ts and 100 account charges 
available in a single file, 64 Checkbook 
Manager can handle even the most ac
tive of accounts. With built-in security, 
unauthorized information cannot be ob
tained without the correct password , an 
added plus for large businesses. Th is is 
the program that makes your 64 work for 
you. 

64 COMPILER (c) by Kavan $100.00 

cassette $30.00 
A complete maifing list for the Com
modore 64. It has full sort capabil it ies, 
Print or review an individual entry, a 
sorted version of the file or the entire fHe. 
Full edit ing on screen for adding , 
deleting, or correcting addresses. Holds 
250 names and addresses per file. 

64 DISK CLONE· dl.k $15.00 
Will backup an entire disk in one pass _ 
programs, files, et. al. Requires two 1541 
disk drives set as devices 8 & 9. 

64 MIND BOGGLER· c •••• tt. $1500 
This a frustrating game. Guess lh~ 
numbers and the sequence they are in. 
How many guesses will you take ? Good 
screen display. 

Dealers Welcome· Call for Dealer Pack Authors Wanted. Call for information 
VIC"', VIC-20"', and Commodore 64'" are trademarks 01 CommOdore Business MachJnes, Inc. 



60 print"and display its con- tents. phu
sing for keystrokes,"

70 print"EdownJIrevIfiEoff) ends current '
FILE":PRINT"(DOWN)EreV}F3[OFF} BE
GINS NEXT FILE"

80 OPENl,1,0

90 PRINT"ECLEAR}FILE OPEN"

100 GET#1,W$:IFW$="\"THEN170
110 PRINTW5;

120 GETA5:IFA$=""THEN160

130 GETA$:IFA$<>""THEN130

140 GETA?:IFA?=""THEH140

150 IFA$="[F1]"THEN 170

160 GOTO100

170 PRINT"[REVjEND OF FILE"
180 CLOSE1

190 GETA$:IFA$="{Fl)"THEN END

200 IFA$="{F3)"THEN 80
210 GOTO190

Program 3: Dumbterm Modification

0 rem modification of compute i program(

8/82)dumbterm

1 print"[clear]"

2 print"[02 downhrev) dumbterm
": print"edown} (right} {rev]fl[

off} escape line":print"[down}[
right}{rev}f2{offJ open tape file

3 PRINT"{DOWN}{RIGHT}IrEV}F3[0FF} SCREEN
EDITOR":PRINT"[DOWN]{RIGHT}{REV}

F7{OFF} CTRL "C "
4 PRINT"E04 DOWN}EREV}{YEL} PRESS SPA

CE BAR TO BEGIN E

BLU}"

5 GETA$:IF A5="" THEN 5

6 PRINT"ECLEAR}";

10 OPEN1,2,3,CHR$(38)+CHR$(160)
20 GETA$: IF A$=""THEN60

21 IF A$="{F3}"THEN GOSUB1000

22 IF A$="{F1}"THEN PRINT#1,CHR$(27)
23 IF A$="EF7}"THEN GOSUB2000
24 IF A$="{F2}"THEN GOSUB3000

30 IFA$=CHR$(147)THEN90:REM CLEAR HOME QU
ITS

40 A=ASC(A5) AND 127; IF A=20 THEN PRINT*
1,CHR$(8);:GOTO60

50 IF A>31 OR A=13 THEN PRINT#1, CHR$(A);

60 GET#1,A$:IFA$=""THEN 20
70 A=ASC(A$)AND127 : IF A=8 THEN PRINTCHR

$ (20); :GOTO20

80 IF A>31 OR A=13 THEN PRINT CHR$(A);
8 5 GOTO20

90 CLOSE1:END

1000 INPUT"ERED}";Q?:PRINT*l,Q$jPRINT"{BLU}
";:RETURN

2000 PRINT#1,CHR$(3);:RETURN

3000 INPUT"ErED}FILE NAME?";FM$
3010 OPEN2,1,0,FM$

3020 OP$=""

3025 FOR X=1TO100:NEXT

3030 GET#2,E?:IF E$="\" THEN 3100

3040 IF E$=CHR$(13)THEN PRINT#1,OP$:PRINTOP
$:GOTO3020

3050 OP?=OP$+E$:GOTO3025

3L00 CLOSE2:PRINT"EBLU}";:RETURN ©

VIC-20-
COMMODOFl

TREK* $12.95

The; classic game thai has

fascinated computerisl.s for

over a decade. Command

ing the bridge of your star-

ship, you explore the galaxy,

fending off the Klingon in

vasion with your phasers

and photon torpedoes, at the

same time conserving your

limited time and energy. A

real bargain at $12.95.

LUDWIG'S

LEMON LASERS S14.95

You'd never think hlasting

lemons out of the sky could

be so much lur

china code action. One or

two players, Wr

demented dodo

us "Hospital Ail

[tan by the

who gave

enlurc".

COSMIC DEBRIS $14.95

This highly addictive ar

cade type game will keep you

battling the aliens for days.

•ONLY ADVENTURES ARE

AVAILABLE FOR THE

COMMODORE 64

COMMODORE

64®*

ADVENTURES'

The bus! adventures at the

baal prices! Controlled from
the keyboard.

GRAVE ROBBERS* $14.95

Introducing the firstGRAPHIC

ADVENTURE ever available

on the VIC-20! Explore an old

deserted graveyard. Actually

see the perils that lie beyond.

ADVENTURE PACK I"

(3 Programs) $14.95

MOON BASE ALPHA-

Destroy the meteor thai is rac

ing towards your base.

computer" adventure-
Re-live the excitement of get

ting your first computer.

BIC BAD WOl.F-Don't let

the wolf gobble you up.

ADVENTURE PACK II'

[3 Programs) $14.95

AFRICAN ESCAPE-Find

your way off the continent

after surviving a plane crash,

HOSPITAL ADVENTURE-

Written by a medical doctor.

Don't check into ibis hospital!

BOMH THKEAT-Cet back to

town in time to warn the

bomb squad of the bomb.

ANNIHILATOR S19.95

Protect your planet against

hostile aliens in this

defender-like game. All

machine code lor fast ar

cade action. Joystick

required.

KONGO KONG $19.95

Climb ladders; avoir! bar-els

the crazy ape is rolling al

you. Rescue the damsel. Par

tially machine code for

smooth, fast action. Key

board or joystick.

Send for free catalog

All programs fil in ihu standard

VIC memory, and dime on

cassette tups.

Ordering—Pleasu add $1.51)

postage & handling per order.

PA residents add 6% sales lax.

Foreign orders musi lie drawn

in U.S. funds or use

credit card.

Credit card users—include

number and expiralion date.

VICTORY SOFTWARE CORP.

7 VALLEY BROOK ROAD

PAOLI, PA 19301

[215) 296-3787

ATTENTION

VIC 20/TI-994/A

USERS

NEED A PROGRAM?

HAVING TROUBLE WITH ONE?

DONT KNOW HOW TO

TRANSLATE YOUR IDEA?

WE CAN HELP

Send us a description of

the program you want. We

will send you more in

formation and the cost for

us to create your program.

Starting at 824.95

DYTEK
P.O. Box 241

Pinellas Park,FL 33565

PH: 393-3597

We also buy programs.

SEND NAME AND PHONE NO.

WO COMPUTE! May 1983

60 PRINT "AND DISPLAY ITS CON- TENTS. !'.AU 
SING FOR KEYSTROKES, II 

BLU ) " 

70 PRI NT" (DOWN) (REV}Fl (OFF ) ENDS CURRENT -
F I LE" : PRI NT " (DOWN ) (REV }F3 (OFF ) BE 

5 GETA$ : IF A$= "" THEN 5 
6 PRINT " (CLEAR} ", 
1 0 OP EN1 , 2 , 3 , CHR$(3 8 )+CHR$( 1 60 ) 
20 GETA$ : IF A$=""THEN60 GINS NEXT FILE" 

80 OPEN1 ,1,0 
90 PRI NT "( CLEAR }FILE OPEN " 
1 00 GET#l , W$ :I FW$= " \ "THEN170 
1 10 PRINTW$ , 
120 GETA$ : IFA$="" THEN160 
130 GETA$ : I FA$ <> " "THEN130 
140 GETA$ : IFA$= " "THEN140 
1 50 I FA$= " {Fl }"THEN 170 
16 0 GOT0100 
1 70 PRI NT"(REV}END OF FILE " 
1 80 CLOSE l 
190 GETA$ :IFA$= " (F l}"THEN END 
200 IFA$= " (F3}"THEN 80 
210 GOT0 190 

Program 3: Dumbterm Modification 

21 IF A$= "( F3 }"THEN GOSU B100 0 
22 IF A$="( Fl}"T HEN PRI NTl l . CHR$( 27 ) 
23 I F A$ ="( F7} "THEN GOSUB2000 
24 I F A$ ="( F2} "THEN GOSUB3 0 00 
3 0 I FA$=CHR$ (147)THEN90 : REM CLEAR HO~IE QU 

ITS 
40 A=ASC(A$) AND 1 27 : IF A=20 THEN PRINT ' 

1 , CHR$ ( B),: GOT06 0 
50 I F A> 31 OR A=13 THEN PRINT# l , CHR$ (A), 

60 GET #l, A$ :I FA$= ····THEN 20 
70 A=ASC( A$)A ND127 : IF A=8 THEN PRI NTCHR 

$ ( 20 ) ,: GOT0 20 
80 I F A>31 OR A= 13 THEN PRINT CH R$ (A), 
8 5 GOT02 0 
90 CLOSE1 : END 

o REM ~IOD IFI CATION OF CO>IPUTEI PROGRAM ( 
8 / 8 2 ) DmlBTERM 

1000 I NPUT"( RED}" , Q$ : PRI NTl l , Q$ : PRINT " ( BLU} 
"i : RETURN 

2000 PRINT# 1, CHR$(3), : RETURN 
3000 I NPUT"( RED}FIL E NAM E? ", FM$ 
3010 0P EN2 , 1,0 , FM$ 

1 PR I NT " (CLEAR} " 
2 PRINT " (02 DOWN}{ REV} DU MBTERM 

" : PRINT " ( DOWN ) ( RI GHT ) ( REV}Fl ( 
OFF) ESCAPE LIN E": PRINT " ( DOWN} ( 
RIGHT)(REV}F2(OFF} OPEN TAP E FI LE 

3020 OP$ = "" 
3 02 5 FOR X=lT0 100: NEXT 
3030 GETI 2 , E$ : IF E$=" \ " THEN 310 0 

3 PRI NT " ( DOWN){ RI GHT}{ REV}F3 (OFF ) SCREEN 
EDI 'ro R" : PRI NT " ( DOWN ) ( RI GHT) ( REV ) 

304 0 IF E$ =CHR$ (13 )T HEN PRINTl l, OP$ : PRINTOP 
$ : GOT0302 0 

3 0 50 OP$ =OP$+E $ : GOT0 3025 F7( OFF} CT RL ' C ' " 
4 PRI NT" ( 0 4 DOWN}{REV}{YEL} PRESS S PA 

( 

3100 CLOSE2: PRI NT "( BLU} ", : RETURN © 
CE BAR TO BEGI N 

VIC-20® 
( 0l1lil1li0_1 

T REK · $12.95 
The class ic ga me lha t has 
fascina ted co mputcrisis fo r 
over a decade. Comm and· 
ing the bridge of your sla r
ship, you ex plo re the ga laxy, 
fending off the Klingoll in· 
va sion wi th your phasc rs 
and photo n torpedoes. althe 
same t ime conserv ing your 
li m ited lime ilnd energy. A 
real ba rgai n a t $1 2.95. 

LU DW IG'S 
LEMON LASERS $14 .95 
You'd never think blasting 
lemons out uf the sky could 
be so l11 uG h fun ! FH s! mao 
chine code action . Onc or 
IwO pla)'cr~ . WriUclI h)' thc 
dc menwd doc lo r who jotilVC 

us " Hos pita l Adven tu re". 

COSM IC DEB RI S $ 14.95 
This highly i.ddicti,,!! a rt 
cade type game will keep you 
ba uling the aliens for days. 

.ONLY ADVENT UR. ES AR.E 
AVAILABLE FOR T HE 

COMMODORE M 

lQQ COMPOTE! May 1Q63 

ADVENTU RES ' 
The best advent u res al the 
best prices! Controlled from 
the keyboa rd . 

GRAVE ROBBER S · $14.95 
Introduc ing the fi rslGRAPH IC 
ADVE T URE ever aVi.illlhle 
o n the VIC·20! Explo re a n old 
deserted gravc)'lIrd . ActuaII ), 
sec the per ils that lie beyond . 

ADVE NT URE PACK I-
(3 Programs) $14 .95 
M O O N BAS E A LP H A
Destroy the meteor that is rae· 
ing towilrds your base. 
CO l\'\PUT ER ADVENTU RE
Re·Jjve the excitement of get· 
ting your first computer . 
BIG BA D WOL F- Don 't let 
the wol f gobble )' OU up. 

ADVE NT URE PAC K II" 
(3 Progra ms) $14.95 
AFRICAN ESCA PE - Fi nd 
your way off the conti nen t 
after su rviving 1I plane c rash. 
HOS PITAL ADV ENT URE
\OVrinen by a med ical docto r. 
Don" check in to this hos pital! 
Bo~m THREAT- Cet hi.ek 10 
la wn in ti me to wa rn the 
bomb squlld of the bo mb. 

COMMODORE 
641!1 -

AN NIH ILATOR $19.95 
Protect your planet aga inst 
hostile a l ie n s i n th is 
d efe nder-lik e 81111le. All 
machi ne code fo r fast ar
c a de ac t ion . loystick 
requ ired , 

KONCO KONG $19.95 
Climb ladders: ilvoid barrels 
the Ct llzy "pc is rolli ng al 
you. Rescue the dall1sel. Pa r· 
li •• lly ma c hine code for 
s mooth. fil st lIe tio n. Key' 
board o r joystick , 

Send fo r h ee calalog 
All programs fi t in .he standard 

VIC memury, and cume on 
1;8sse116 tulJu. 

Qrd6ri ng- l'lu85u udd $ 1.50 
I'0s tulle 0\ hund tln ll l)(l r o rder. 
PA resi(h.mt! add 6% sales tax, 
Foreilln orden must be drawn 

in U.S. fun ds or use 
I; re(li t card. 

C,edi t ca rd users-include 
number and expiration dale. 

VICTORY SOFTWARE CORP . 
7 VALL EY BROOK ROAD 

PAOLI . PA 19301 
(2 1 5) 296-3787 

ATTENTION 

VIC 20/TI-994/A 

USERS 

NEED A PROGRAM? 
HAVING TROUBLE WITH ONE? 

DON'T KNOW HOW TO 
TRANSLATE YOUR IDEA? 

WE CAN HELP 

Send us a description of 
the program you want. We 
will send you more in
format ion and the cost for 
us to create your program. 

Starting at 824.95 

DYTEK 
P. O. Box 241 

Pinellas Park. FL 33565 
PH: 393·3597 

We also buy programs . 

SEND NAME AND PHONE NO. 



THE VIC-20 40/80 VIDEO CARTRIDGES

Quantum Data, Inc. (QDI) produces two (2) 40/80 Video Cartridges, the Video Combo Cartridge

with 16K basic user memory, and the Video Cartridge which does not contain memory.

The Video Combo Cartridge and Video Cartridge is the means to upgrade the VIC-20 computer to a

40 x 24 or an 80 x 24 character display which provides a wealth of new uses for the VIC-20.

The 40 character mode may be easily viewed on most standard W. sets but a monitor is required for

the 80 column mode to provide the necessary additional resolution.

VIDEO COMBO

VIDEO CARTRIDGE

$259.95

$ 159.95

Call (714) 966-6553 to place your order today!

Ask for other discounted VIC-20 peripherals!

QUANTUM

DATA, INC.
14252 Culver Dr., Suhe A, #285, Irvine, CA 92714 • (714) 553-1945

Offer limited to End Users only If purchased directly from QDI.

Visa or Mastercard accepted. Above prices retail In U.S. dollars. Shipping and handling not Included.

VIC-ZO is a trademark of Commodore Business Machines.

sssssssssssssssssssssssssssss

"■"CQiDPU
QUICK BROWN FOX $60.95

The "1 word processor1

GENERAL LEDGER $19.95
(VIC-20)

CHECK MINDER

vic-20 $19.95 c-64 $24.95

HOME INVENTORY $19.95
(VIC-20)

CENTIPOD $27.95
Like Centiped, only better1

FROGEE $27.95
The exciting arcade game ol Frogger

MOTOR MOUSE $29.95
What a crieese'ee game1

CRIBBAGE

viC-20 $14.95 c-64 $17.95
This is ihe game of Cribbage

STAR TREK

vic-20 $12.95 c-64 $17.95
Eicellen! adventure game'

MASTER MIND

vic-20 $12.95 c-64 $19.95
Wakes you think.

ROACH MOTEL $9.95
Kill the bugs1

YAHTZEE 1.1 $12.95

YAHTZEE2.1 $14.95

TO ORDER

P O BOX 18765

WICHITA. KS 67218

(316) 263-1095

Personal checks accepted

(Allow 3 weeks) or

COD (Add S200)

Handling charges S2 00

VIC-20" is a registered trademark of Commodore

commodore VIC-20 Computer
CENTRONICS PARALLEL INTERFACE
allows use of Commodore Graphics $99-95

Expand your vie to full limit

3 slot $39.95
provisions to' swilcnes in Doard

with switches $45.95

CHARACTER BUILDER -
UTILITY AID

will save and load tram d'Sk or lape

design yo,,r own CUSTOM CHARACTERS

use with any memory

configuration $25.00

RS-232 bi-directional
INCLUDES SECOND

JOY STICK PORT $40.00

•NEW SECOND JOY

STICK PORT $20.00

VIC-20 to EEE-488 Interface

allows VIC to use PET CBM Peripheral

$79.95

ROM EXPANSION

BOARD

pul your own programs on 2K or

4K EPROMS

we can put youi orogram m ROM —

calllor mfo $19.50

BK RAM BOARD
can oe daisy chained

to four $49.95

4K RAM BOARD $39.95

VIC DUST COVER
ptotecl your VIC $12.95

NEW CARTRIDGE VIDEO GAMES FROM MACHINE

LANGUAGE, INC — SUPER FAST"COLORFUL

AVAILABLE THRU OEM, INC. $25.00

TWO PLAYER GAMES - FOR VIC 20 v AND COMMODORE 64 "

CLOSE ENCOUNTERS OF THE WORST KIND • BLACK JACK

ACID RAIN • BLOCK BUSTER • DOT GOBBLER • FROGMAN

SPIN TOIDS • CHES

we neea good new machine language games - royally paid

CALL FOR DETAILS

Completely Tested. 100°>c Guaranteed

order from OEM Inc

Dealer inquiries invited 2729 South US 1 Suite 12

TO ORDER CALL - 305-465-9363 Ft Pierce. Florida 33450
"e'sanai criecis acceded at-ow nme 10 dear - aoo S2 lor snipping -

May 1983 COMPUTE! 191

THE VIC-20 40/80 VIDEO CARTRIDGES 

Quantum Data, Inc. (QDI) produces two (Z) 40/80 Video Cartridges, the Video Combo Cartridge 
with 16K basic user memory, and the Video Cartridge which does not contain memory. 

The Video Combo Cartridge and Video Cartridge is the means to upgrade the VIC-ZO computer to a 
40 x Z4 or an 80 x Z4 character display which provides a wealth of new uses for the VIC-ZO. 

The 40 character mode may be easily viewed on most standard Iv. sets but a monitor is required for 
the 80 column mode to provide the necessary additional resolution. 

VIDEO COMBO 
VIDEO CARTRIDGE 

$319.95" 
$219.95" 

$259.95 
$159.95 

Call (714) 966-6553 to place your order todayl 
Ask for other discounted VlC-20 peripheralsl 

14252 Culver Dr., Suite A, #285, Irvine, CA 92714' (714) 553·1945 

Offer Umtted to End Users only If purchASed directly from QDI. 

VIs. or Mutcrurd olcccptcd. Above prlccs rculiin U.S. dollolrs. Shipping .and h.ndllng not Induded. 

OUICK BROWN FOX $60.95 
The . , word processor' 

GENERAL LEDGER $19.95 
(V IC-20) 

CHECK MINDER 
VI C-20 $19.95 C-64 $24.95 

HOME INVENTORY $19.95 
(VIC-20) 

CENTI POD $27.95 
like Cent,ped. only beller ' 

FROGEE $27.95 
The ellcll mg arcade game 01 Frogger 

MOTOR MOUSE $29.95 
What a Cheese'ee game! 

CRIBBAG E 
VIC-20 $14.95 C-64 $17.95 

Th'5 IS the game o f Cflbbage 

STAR TREK 
VIC-20 $12.95 C-64 $17.95 

E_cellent adventure game' 

MASTER MI ND 
VIC-20 $12.95 C-64 $19.95 

M akes you th ink 

ROACH MOTEL $9.95 
Kin the bugs' 

YAHTZEE 1.1 $12.95 
YAHTZEE 2.1 $14.95 

TO OADER 
POBOX 18765 
WIC HITA. KS 672 18 
(316) 263- 1095 

Persona. checks accepted 
(Altow J weeks) 0'-
COD (AcJd 52 00) 
Handling cl'larges 52 00 
VIC-20 ° ' 5 a reg,stered Hademark 0' Co mmOdore 

VlC-ZOIs '" uademark of Commodore Business Machines. 

,.. commodore VIC-20'" Computer 
~ CENTRONICS PARALLEL INTERFACE 

allows use of Commodore G,aph,cs $99.95 
Expand your VI C to lull IImtt 
3 slOI 539.95 

VIC·20 to EEE-488 Interlace 
a1l0 .... 5 VIC 10 usc PET Ice ... Penptteral 

Dr O~fSl()ns 10' s .. ,Icnes In DeaHl 

w,tn SWitches 

CHARACTER BUILDER -
UTILITY AID 

545.95 
ROM EXPANSION 

BOARD 
OUI your own Drograms on 21< 0' 

.II( EPAOM S 

579.95 

w,1I save and loao f, om Cl IS ~ 0' lape 
oesogn you, own CUSTOM CH,'RACT[RS 
use w,m any memo,y 

.... 0 can pul your prog/am rn ROM-
calilofrnlO $19.50 

conl'Qu'al'on 525.00 

RS-232 bl-dlrec tlonal 
INCLUDES SECOND 

JOV STICK PORT 

' NEW' SECOND JOY 
STICK PORT 

540.00 

520.00 

BK RAM BOARD 
can De oa,sy c namec 

10 lour 

4K RAM BOARD 
VIC DUST COVER 
prOIeCI your VIC 

NEW CARTRIDGE VIDEO GAMES FROM MACHINE 
LANGUAGE. INC - SUPER FASr 'COLORFUL 

AVAILABLE THRU OEM. INC. 525.00 

549.95 

539.95 

51 2.95 

TWO PLAYER GAMES- FOR VIC 20 " AND COMMODORE 64 ,. 
CLOSE ENCOUN I ERS OF THE WORST KIND . BLACK J ACK 
ACID RAIN . BLOCK BUS TER . DOT GOBBLER . FROGMAN 

SPI TOIDS . CHES 

we neeo gooc new macnltle language games foya~y oaoO 
CALL FOR DETAILS 

Completely resled. lOO'Ii. GUllranteed 

Dealer mqUiries InVited 

TO ORDER CALL - 305·465·9363 

order from OEM Inc 
2729 South U St . SUite t 2 

Ft Pierce. Floflda 33450 
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Screen Printer For

The Atari Wedge
Michael E. Hepner

Because of its flexible design, the Atari Wedge (pub

lished in the November 1982 issue of COMPUTE!) can

be expanded to include countless new commands. In

this Wedge update, SPRINT is added which sends an

entire screen to the printer.

Every Atari owner with a disk drive knows how

long it takes to go to DOS and return. I do not

wish to find fault with the design of DOS 2.OS. I

have several programs that need every spare byte

of RAM. So by having only the minimum essential

logic in memory and having the extra options in a

separate, nonresident module, there is more RAM

free for my own use.

But most of my programs are small, leaving

plenty of memory unused. It is annoying to wait

for memory to be swapped as you go to DOS when

you know that 20K of RAM is sitting idle in your

computer. But now, with the Wedge, this is no

longer a problem. I can use my large programs as

always, but for my short programs, I can have

Wedge automatically loaded and use all of the

disk commands that I normally use without the

time delay.

As much as the disk commands have helped

me, the nicest feature of the Wedge is its table-

driven design. Any new function can be added

by simply adding the command name and the

address of its routine to the table of commands.

In this article, I will show you how to add a utility

to copy a text screen to the printer.

SPRINT
Although I wrote a program that worked, making

it easy to use wasn't so easy. The Wedge has taken

care of that problem for me. I chose the command
name SPRINT because of the similarity to the

LPRINT command. Instead of sending a line to

the Line PRINTer as LPRINT does, SPRINT sends

an entire Screen to the line PRINTer.

The screen printer routine prints everything

on the screen, up to (but not including) the line

with the SPRINT command. The routine reads

192 COMPWE! MayW83

the screen by changing the operation mode in the

Editor's Input/Output Control Block to the special

editor input mode which is mentioned on page 27

of the BASIC Reference Manual. The routine also

changes the vector to the Editor Get routine to

bypass the Wedge until the print operation is

complete, so that nothing on the screen is acci

dentally interpreted as a Wedge command.

Program 1 is a BASIC loader for the revised

Wedge. It is very similar to the loader in the origi

nal Wedge except for the DATA statements. I

apologize that most of the DATA statements have

changed. I had hoped that only a few bytes other

than the end of the program would have to be

changed.

Program 2 is the assembly language listing of

the screen printer routine alone. If you have an

Assembler Editor cartridge and wish to add this

routine to the original Wedge, you must take the

steps listed below to break the Wedge into two

parts, renumber the second part, merge the two

parts together again, and then type in the new

code for the screen printer routine. The comma-M

in the last step is required to merge TEMP with

the program in memory.

ENTER #D:WEDGE

DEL 100,3140

REN 9000,10

LIST #D:TEMP

ENTER #D:WEDGE

DEL 3150,3390

ENTER #D: TEMP,M

ML To BASIC
Program 3 is for anyone who is writing programs

in machine language and wants to convert them

into a BASIC loader program. Along with con

verting the machine language to BASIC DATA

statements, Program 3 also counts the number of
bytes in the machine language program, computes

the checksum of those bytes, and writes this in

formation to the lowest numbered DATA state

ment. I used Program 3 to generate the DATA

statements in Program 1. To use Program 3, you

Screen Printer For 
The Atari Wedge 

Mic hael E. Hepner 

Because of its flexible design , the Atari Wedge (pl/b
lished ill the November 1982 issue of COMPUTE!) can 
be expanded to inc/ude countless new commands. 111 
this Wedge update, SPRINT is added which sends an 
ent ire screen to the printer. 

Every Atari owner w ith a disk drive knows how 
long it takes to go to DOS and return . I do not 
wish to find fa ult with the design of DOS 2.0S. I 
have severa l programs that need eve ry spa re byte 
of RAM. So by having only the minimum essential 
logic in memory and hav ing the extra options in a 
sepa rate, nonresident module, there is more RAM 
free fo r my own use. 

But most of my programs are small , leaving 
plen ty of memory unused. It is annoying to wait 
for memory to be swapped as yo u go to DOS w hen 
you know that 20K of RAM is sitting idle in your 
computer. But now, w ith the Wedge, this is no 
longer a problem. I can use my la rge programs as 
always, but for my short p rograms, I can have 
Wedge automatically loaded and use all of the 
disk commands that I normally use without the 
time delay. 

As much as the disk commands have helped 
me, the nicest fea ture of the Wedge is its table
driven design . Any new function can be added 
by simply adding the command name and the 
address of its routine to the table of commands. 
In thi s article, I w ill show you how to add a u tili ty 
to copy a text screen to the printer. 

SPRINT 
Although I wrote a program that worked , making 
it easy to lise was n' t so easy. The Wedge has taken 
ca re of that p roblem fo r me. I chose the command 
name SPRINT because of the similarity to the 
LPRINT command . Instead of sending a line to 
the Li ne PRINTer as LPRINT does, SPRINT sends 
an entire Screen to the line PRINTe r. 

The screen p rinter routine prints everything 
on the screen , up to (but not including) the line 
with the SPRINT command . The routine reads 
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the screen by changing the opera tion mode in the 
Editor's Inpu t/Output Control Block to the specia l 
editor input mode w hich is mentioned on page 27 
of the BASIC Reference Man ua/. The routine also 
changes the vector to the Edi tor Get routine to 
bypass the Wedge un til the print operation is 
complete, so tha t nothing on the screen is acci
dentally interpreted as a Wedge command . 

Program 1 is a BASIC loader for the revised 
Wedge. It is very similar to the loader in the origi
nal Wedge excep t for the DATA statements. I 
apologize tha t mos t of the DATA sta tements have 
changed . I had hoped tha t only a few bytes other 
than the end of the program w ould have to be 
changed . 

Program 2 is the assembly language listing of 
the screen printer routine a lone. If you have an 
Assembler Editor ca rtridge and wish to add this 
routine to the original Wedge, you must take the 
s teps lis ted below to break the Wedge into two 
pa rts, renumber the second part, merge the two 
parts together aga in, and then type in the new 
code for the screen p rinter routine. The comma-M 
in the last step is required to merge TEMP with 
the progra m in memory. 

ML To BASIC 

ENTER # D:WEDG E 
DEL 100,3140 
REN 9000,10 
LIST # D:TEMP 
ENTER # D:WEDG E 
DEL 3150,3390 
ENTER # D: T EMP,M 

Program 3 is for anyo ne w ho is writing programs 
in machine language and wa nts to convert them 
into a BASIC loader p rogram. Along with con
verting the machine language to BASIC DATA 
statements, Program 3 also counts the number of 
bytes in the machine language program, computes 
the checksum of those bytes, and writes this in
forma tion to the lowest numbered DATA state
men t. I used Program 3 to genera te the DATA 
statements in Program 1. To use Program 3, you 



SUPER SPECIALS
GALAXIAN

$29.95 CARTRIDGE

CENTIPEDE

$29.95 CARTRIDGE

PROTECTOR II

$22.95 DISK/TAPE

PAINT

$29.95 DISK

MISSILE COMMAND

$24.95 CARTRIDGE

Prices effective May 1, through May 31. 1983

FREE* SOFTWARE FREE* SLIK STIK
ATARI

CONVERSATIONAL

LANGUAGES-T 43.95
INVITATION TO

PROGRAMMING 2&3-T ... 21.95
MUSIC COMPOSER-C 32.95
MY FIRST ALPHABET ■ D ... 26.95
TOUCHTYPING T 19.95
HOME FILING MANAGER D 37.95
MAILING LIST T 19.95

ASTEROIDS C 26.95
CAVERNSOFMARS-D 28.95
COMPUTER CHESS - C 26.95

MISSILE COMMAND-C .... 26.95

SUPER BREAKOUT-C 26.95
STAR RAIDERS C 32.95
ASSEMBLY EDITOR - C 44.95
BASIC C 44.95

MACROASSEMBLER D .... 65.95
MICROSOFTBASIC ■ D 65.95
PILOT (HOME PACKAGE)-C 58.95
INVITATION TO PROGRAMMING
I-T 18.95

SPEED READING -T 55.95
BASKETBALL-C 26.95
GRAPH IT T 15.95
JUGGLE'S HOUSE D/T .... 22.95

PILOT (EDUCATOR)-C .... 97.95
VIDEO EASEL C 26.95
DEFENDER C 32 95

GALAXIAN C 32 95

Q1XC 32.95

DIG DUG C 32.95

ETC 38.95
TIMEWISED 23.95
ATARIWRfTER-C 61.95

ADVENTURE INTERNATIONAL
PREPPIE DT 2395
SAG.A.ADVENTURES D . 31.95
SEADRAGON-DT 27 95
STRATOS DT 27 95
BUGOFF DT 23 95
ANALOG

RACE1NSPACE DT 20.95
CARNIVAL DT 20 95
SUNDAY DRIVER DT 23.95
CRASH DIVE! DT 23 95

ON-LINE

JAWBREAKER D/T 23.95
ULTIMA1D 31.95

THRESHOLD D 3195
ULTIMA II-D 44 95
MOUSKATTACK D 27.95
FROGGER DT 27 95
SIRIUS
BANDITS D 27 95

WAY OUT-D 3195
BEERRUN D 23 95

THE DISCOUNT SOFTWARE
COMPANY THAT

PAYS YOU

A DIVIDEND!!!

*COUPON PROGRAM
The purchase ul each program twiih iht

exception of Super Specials. Alan, and

APXj will tarn you 1 COMPUTABILITY

DIVIDEND COUPON Save 3 coupons

and redeem (hum for your choice of Silk

Slik. a Lefty Adaptor, or an Extension

Cable. OR save 10 coupons and redeem

[hem (or ycui choice o( any program wv

sell tor S24.00 or less (with rhe exception

of Super Specials. Atari, and APXI You

pay only j 52 50 shipping ond handling

charge

DATASOFT
SHOOTING ARCADEDT . 23.95
PACIFIC COAST
HIGHWAY DT 23 95
M1CROPAINTER D . 27 95
CANYON CLIMBER DT.. 23 95
FATHOMS FORTY D 27 95
O'RILEY'SMINE DT 27 95
ROSEN'S BRIGADE DT 27 95
SANDSOFEGYPT D 3195
BIG FIVE

COAL MINER 2049'ER Carl . 3995

I.D.S.I.

POOL 1.5-D 2795
POOL 400 -CdM 3195
SPEEDWAY BLAST Can ... 31 95
JUGGLER D 23 95
SURVIVAL OF THE

FITTEST Can 31.95
FIRST STAR

ASTROCHASE DT .. 23 95
SENTIENT
CYBORG D.... 27 95
GOLD RUSH DT .. "" 27 95

WE CARRY HUNDREDS OF ITEMS FOR ATARI 400,800, ASK FOR OUR FREE CATALOG.

ttorfighter

• 90 Day Warranty

• Easy Ball Top

Control

EXTENSION CABLE (5 ft.)
Adapts to any Atari controller.

$9 95

The Ultimaie Joystick
• 2 Year Warranty

• More Accurate

• Easier to Hold $12.95
LEFTY JOYSTICK ADAPTOR
Adapts to any Atari Joystick.

Moves fire button to top Righl. $9.95 $6 95
ALL JOYSTICKS WORK WITH Atari VCS. Se^ T*.^™, Commode VIC 20. A.ari 400 800 (All produus I™ r^r^d ,radOT

30_Da^Money Back Guarantee on all Suncom Products - Dealers inquiries invited!!!
rks)

Mastercard/VISA

Order Toll Free

BRODERBUND

APPLE PANIC D.T 23 95
STELLAR SHUTTLE DT... 23 95
DAVID'S MIDNIGHT
MAGIC- D 27.95

STAR BLAZER ■ D 25.50
TRACK ATTACK -D 23 95
LABYRINTHDT 23 95

SERPENTINE-D 27.95
DUELING DIGITS D 23.95
DEADLY SECRETS D 27 95
CHOPLIFTERD 27.95
GENETIC DRIFT-D,T 23.95

SPINNAKER

SNOOPER TROOPS * 1 - D... 35 95
SNOOPER TROOPS »2D... 35.95
FACEMAKER-D 27.95

STORYMACHINED... . 27.95

EDU-FUN
CALL FOR LTEMS AND PRICES.

THORN

CALL FOR ITEMS AND PRICES

NEW rTEMS

PIG PEN • D 23 95
BAJABUGGIES DT 25 50
STARBOWL
FOOTBALL DT 25.50
MASTER TYPE D 3195
ALIBABA D 2650
JEEPERS CREEPERS D 23 95
PAINT -D 3395
KIDGRIDD/T 23*95
MOSAIC32K 97.95

D - Disk T - Cassetle

C - Cartridge

war

ORDERING INFORMATION

T0|°r,deIob^mS send money order- certified check or personal check (allow 14 days toclear) to COMPUTABILrrY Mon. Fri. 12 pm Tp*™ C.S
A £ wiqa S i PP'nS °n software ordGrs dtld S25° shippinSon hardware orders (FREE OR PURCHASED) Master- Sal 12 pm - 5 pm C.S.T.
.i Y c aP ,Se mcl^de card number and expiration date. WI residents please add 5'\ sales tax. Outside of con- ComputAbility

mental U.S.A. please add 15",, shipping (U.S. Funds only). Prices subject to change Without notice ' PO- Box 17882
Milwaukee, W] 53217

FREE* SOFTWARE FREE* SLIK STIK 
ATARI 
CONVERSAT[ONAL 
LANGUAGES · T . . .... 43.95 
[NVITAT[ON TO 
PROGRAMM[NG2&3 · T .. 21.95 
MUS[C COMPOSER C. . 32.95 
MY F[RST ALPHABET · D ... 26.95 
TOUCH lYPING · T . ...... 19.95 
HOMEFILING MANAGER·D 37 .95 
MAIUNG LIST · T .. . ....... 19.95 
ASTERO[DS · C ............ 26.95 
CAVERN50FMARS · D ..... 28.95 
COMPLITER CHESS -C . . .. 26.95 
MISSILE COMMAND · C .. . . 26.95 
SUPER BREAKOUT · C . 26.95 
STARRAIDERS ·C . . .. 32.95 
ASSEMBLY EOITOR ·C .... 44 .95 
BAS[C · C . . ........... .. ... 44 .95 
MACROASSEMBLER · D .... 65 .95 
M[CROSOFT BAS[C · D ..... 65 .95 
PILOT (HOME PACKAGE)·C 58.95 
INVITATION TO PROGRAMMING 
1· T .... . . . . . ... . .... 18.95 

ADVENTURE INTERNATIONAL ON·LlNE 
PREPPIE· D/T .............. 23 .95 JAWBREAKER · D/T .... .. 23 .95 
S.A.G .A.ADVENTURES · D . 31.95 ULT[MA[ · D ............... 31.95 
SEA DRAGON · D/T . ....... 27 .95 THRESHOLD · D. ...31.95 
STRATOS · D/T ............ 27 .95 ULTIMA II · D .. ........ . .. 44 .95 
BUGOFF · D/T . .. .. . 23 .95 MOUSKATTACK · D .... . 27.95 
ANALOG FROGGER· D/T . .. ....... . 27.95 
RACE INSPACE orr .. ... .. 20.95 S[RIUS 
CARNIVAL · D T ........... 20.95 BANDITS · D ............. .. 27.95 
SUNDAYDR[VER · D/T .. .. 23 .95 WAYOUT · D .............. 31.95 
CRASH DIVE! · orr ......... 23.95 BEER RUN · D .............. 23 .95 

THE DISCOUNT SOFTWARE 
COMPANY THAT 

PAYS YOU 
A DIVIDEND!!! 

SPEED READ[NG . T . . .. 55.95 I D S [ 
BASKETBALL · C ... .. ..... 26.95 DATASOFT ... . 
GRAPH·[T ·T ............. [5.95 SHOOT[NGARCADE ·D/T. 23.95 POOPOOLL4100·5 . DC ·· .... . ........ 27.95 
JUGGLE·S HOUSE · D/T .... 22 .95 PACIFIC COAST . an ............ 31.95 
PILOTIEDUCATOR) · C .... 97 .95 HIGHWAY . D/ T ......... 23 .95 SPEEDWAYBLAST ·C,n . .. 31.95 
VIDEO EASEL · C. .. .... 2695 M[CROPA[NTER D . .. ... 27.95 ~~~3k!';(i 8F THE" " .... 23.95 

g~~?}~ : § : :::: :::: 3~ :~~ f~8~sCF~~%~i:P::.::: ~~ :;~ FITTEST Carl ............ 31.95 
Q[X ·C.. .. ... 32.95 O·R[LEY·SM[NE · D T ...... 27.95 FIRST STAR 
DIGDUG ·C .. ... . ... . 32.95 ROSEN'SBRIGADE DfT ... 27.95 ASTROCHA5E orr . ..... 23.95 
ET · C ........ _ ..... 38.95 SANDSQFEGYPT · O ...... 31.95 S ENTIENT 
TIMEWISE · D .. . .......... 2395 BIG FIVE CYBORG · D ..... . .. .. ..... 27.95 
ATARIWRfTER · C .. 61.95 COAL MINER 2049'ER CM! .39.95 GOLDRUSH · D T ......... 27 .95 

WE CARRY HUNDREDS OF ITEMS FOR ATARI 400/ 800, ASK FOR OUR FREE CATALOG. 

)tarFight(!{ 
T he Ult imat e Joys ti c k 
. 2 Year Wa rranty 
• More Accurale 
• Easie r 10 Hold $12.95 

& 
~ 

LEFTY JOYSTICK ADAPTOR 
Adapts to a ny Atari Joystick. 
Moves fire bUll on to top Right. $9.95 

• 90 Day Warra nty 
• Easy Ball Top 

Control 
~~:: .... 

EXTENSION CABLE (S ft .) 
Adapts to a ny Ata ri contro ller. $6.95 

All. JOYSTICKS WORK WITH Ala'; VCS. Sears TI!'Irg .. ",",. Commodorl!' VIC 20. ACOI n 400'800 (All producc!IC ha~ ~i~c erl!'d cradmwrk.' 

30 Day Money Bac k G uarantee on a ll S uncom Produc ts - Dea le rs inqu iries invited!!! 

Mastereard/VISA !'_':c...I ! 
Order Toll Free . . 800-558-0003 

No su rcharge for credit cards 

ORDERING INFORMATION 

· COUPON PROGRAM 
The purchase of each program ( ... ,th the 
eKcepnon of Super Speclills. At 'ln .• lnd 
APXI ..... II e"'Tn you 1 CO~l PUTABIU1Y 
DIVIDEND COUPON Save 3 coupons 
and redeem them for your cholee of Silk 
Silk. a Lefty Adaptor. or an EKlenslOrl 
Cable OR save 10 coupon~ dnd redl:em 
them for your cno.ce 0( dllY progr.::m ~ 
sell fOf 524.00 or 10$5 (With the eKceptlOn 
of Super SpeCIals. Atan. and APXI You 
pay ~. a 52.50 shipping dnd handling 
charge 

BRODERBUND 
APPLEPAN[C D/T ......... 23 .95 
STELLAR SHUTTLE · D/T ... 23 .95 
DAV[D'S M[DN[GHT 
MAG[C · D ................ 27 .95 
Sl"AR BLAZER · D .......... 25.50 
TRACK ATTACK · D . .23.95 
LABYR[NTH · D/T .......... 23 .95 
SERPENT[NE · D ... ........ 27 .95 
DUELING D[G[TS · D ..... .. 23 .95 
DEADLY SECRETS · D ...... 27.95 
CHuPLlFTER · D ........... 27.95 
GENETIC DR[FT · D/T ...... 23 .95 

SP[NNAKER 
SNOOPERTROOPS-I · D .. 35.95 
SNOOPERTROOPS=2 · D . . 35.95 
FACEMAKER · O ......... 27.95 
STORYMACH1NE · D ....... 27 .95 

EDU·FUN 
CALL FOR ITEMS AND PRICES . 
T HORN 
CALL FOR [TEMS AND PR[CES 

NEW ITEMS 
PIG PEN · D ..... ........... 23.95 
BAJA BUGGIES ·DIT ....... 25.50 
STARBOWL 
FOOTBALL · D/T .......... 25.50 
MASTER TYPE · D .......... 3 1.95 
ALIBABA · D ....... .... ... 26.50 
JEEPERSCREEPERS · D ... .. 23.95 
PAlNT · D ...... .... ........ 33.95 
K[DGR[D · D/T ...... .. ..... 23 .95 
MOSA[C32K ...... .. .... . 97 .95 

o . Disk T · Casset te 
C • Cartridge 

ATARIIS a trademark of ATARI. lnc 

In Wise. Call 
414/351-2007 

O rder Ho urs: 
To order by mail send money order, cert ified check or personal check (allow 14 days to clear) to COMPUTABILITY. 
Include $2.00 shipping on sohwareordersand 52.50 shipping on hardware orders (FREE OR PURCHASED). Master· 
card & VISA please include card number and expiration date. WI residents please add 5% sales tax. Outside of con· 

Mon .. Fri. 12 pm . 9 pm C.S.T. 
Sal. 12 pm · 5 pm C.S.T. 

ComputAbility 
P.O . Box 17882 ~nental U.S.A. please add 15% shipping (U.S. Funds only). Prices subject to change wi thout nolice. 

Milwaukee. WI 53217 ~ 



must first assemble your program and save the

machine language output as D:AUTORUN.SYS.

Then put in the BASIC cartridge and run Program

3. The DATA statements will be written in LIST

format to the file D:DATA. LOAD the main part

of your loader program and type ENTER

"D:DATA". The DATA statements will be added

to your loader program.

Program 1: Wedge BASIC Loader

100 REM WEDGE BASIC LOADER

110 GRAPHICS 0:7 "Insert a DOS 2.OS

diskette"

12O 7 "with DOS.SYS in drive 1."

130 7 "Press l:jj^mj;7T~ when you have do

n e this."

140 IF PEEK(764)<>12 THEN 140

150 POKE 764,255

160 ? S? "Now writing the Wedge AUTO

RUN.SYS file"

170 TRAP 190:CLOSE ttl

180 OPEN #1,8,0,"D:AUTORUN.SYS":TRAP

40 0 0:GOTO 200

190 CLOSE 4*1:7 :7 "Can't open AUTORU

N.SYS for write.":END

REM Disk header values a.r e

REM in the data statements.

READ NUMBYTES,CHECKSUM

FOR 1=1 TO NUMBYTES

READ A:TRAP 310:PUT #1,A:TRAP 40

OOO

CKSUM=CKSUM+A

NEXT I

CLOSE #1

IF CKSUMOCHECKSUM THEN 7 "

{BELLlBad number in DATA stateme

nts.":END

290 7 : 7 "DATA ok, write successful.

300 END

310 7 :7 "Error-";PEEK(195);" when a

ttempting disk write-":CLOSE ttl:

END

REM

REM Following is the decimal

equivalent of Wedge 1.1

Must be type in perfectly

in order to -function.

2

2

2

2

2

2

■->

00

10

20

30

40

50

60

70

80

32O

330

340

350

360

37 0

I OOO

7930

7936

7942

7948

7954

7960

7966

7972

7978

7984

7990

7996

8002

8008

8014

8020

8026

8032

REM

REM

REM

REM

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

794,78719

255,2 55,0,31,164,31

104,165,12,141,37,31

165.13,141,38,31,169

36.133.12,169,31,133

13.32,43,31,32,92

31 , 169, 162, 141 ,231 , 2

169,34.14 1,232,2,96

32.42,31,32,11,31

96,169.80.141,68,3

169,31,141,69,3,169

0, 141,73,3, 169, 12

141,72,3. 169, 11, 141

66,3,162.0,32,86

228, 152,48, 1 ,96,76

142.34,65,116,97,114

105,32,87,101 ,100,103

101,155,160,0,185,26

3.20 1,69,240,7,2OO

8 0 38

8044

8050

8056

8062

8068

8074

S 0 8 0

8 08 6

8092

8098

81O4

8110

8116

8122

8128

8134

8 140

8146

8152

8158

8164

8170

8176

8182

8198

3194

8 2 00

82O6

8212

8218

8224

8230

8236

8242

8248

8254

8260

8266

3272

3278

8284

3290

8296

8302

8308

8314

83 2 0

8326

8332

8338

8344

8350

8356

8362

8368

8374

8 38 0

8336

8392

8398

8404

84 10

8416

8422

8428

34 3 4

34 4 0

8446

8452

8458

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

2 00,192,34,208,24 3,96

2OO,169.165,153,26,3

ZOO, 169,31 , 153,26,3

162,0,139,0,223,157

165,31,232,224,16,20 8

245,169,184,141,169,3 1

169,31,141,170,31,24

173,4,223,105,1,141

186,31,173,5,228,105

0,141.187.31.169,0

133,203,96,185,31,108

32,32,62,246,3,201

15 5,240,4,230,203,40

96,14 0,131,31,142,182

31,165,203,240,36,169

51 , 133,205, 169,32, 133

206,160,0, 177, 2 0 5, 217

128,5,208,12,200,177

205.240,40,196,2 03,208

240,76,37,32,20 1,255

240,53,160,0,177,205

240,9,230,205,144,2

2 30,206,76,242,31,24

165,205,10 5,3,133,205

144,2,230,206,76,215

3 1 ,200. 132,204, 177,205

141.183,31,200,177,205

141 , 184,31, 108, 133,31

160.0,169,46,153,128

5,169,0,133,203,169

155.172,181,3 1,174,182

31,40,96,68,73,32

O,134,32,83,67,82

65.34,67

33,76,79

36,33,35

67,75,0,41

O 31

67,75,0

78,76,79

33, 82

69,78,65,77,69,0

46,33,75,73,76,76

0,51,33,S3,80,82

73,78,84,0,64,33

2 55,129,32,21,34,68

53,42,46,42,162,80

169.12,157,66,3,32

86,223, 162,80, 169,3

157,66,3,169,6,157

74,3,169,129,157,68

3.169,32,157,69,3

32,86,228,152.16,3

76.142,34,162,80,169

5, 157,66, 3, 169, 109

157,68,3,14 1,68,3

169,32,157,69,3,141

69.3.169,20.157,72

3, 141,72,3,32,86

228,152,43,13,169,9

141,66,3,162,0,32

36.228,76,175,32,162

80.169,12,157,66.3

32,86,228,76,30,32

162,30.157,66,3,169

0,157,73.3.164,203

153,128,5,56,152,2 29

204,157,72,3,24,169

128,101,204,157,68,3

169,5,105,0,157,69

3,32,86,228.152,16

3.76, 142,34,76,3 O

32,169.33,7 6,233,32

169,35,76,238,32,169

36.76,238,32,169,32
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must first assemble your program and save the 
machine language output as D:AUTORUN.SYS. 
Then pu t in the BASIC cartridge and run Program 
3. The DATA statements will be written in LIST 
format to the file D:DATA. LOAD the main part 
of your loader program and type ENTER 
"D:DATA". The DATA statements will be added 
to your loader program. 

Program 1: Wedge BASIC Loader 

100 REM WEDGE BASIC LOADER 
110 GRAPHICS 0:7 "Insert a DOS 2 . 05 

diskette" 
120 ? "with DOS.SVS in drive 1." 
130 ? "Press jo)#lillo) when you have do 

nethis." 
140 IF PEEK(764) <> 12 THEN 140 
150 POKE 764,255 
160 ? :? "Now wr iting the Wedge AUTO 

RUN.SYS file" 
170 TRAP 190,CLoSE #1 
180 OPEN #I,8,O,"o,AUToRUN . SYS",TRAP 

4000:GOTO 200 
190 CLOSE #1:7 : ? "Can~t open AUTORU 

N.SYS for write.":END 
200 REM Disk header values are 
210 REM in the data statements. 
220 READ NUMBYTES,CHEC KSUM 
230 FOR 1=1 TO NUMBYTES 
2 4 0 READ A,TRAP 310 ,PUT #I,A , TRAP 40 

000 
250 CKSUM=CKSUM+A 
260 NEXT I 
270 CLOSE #1 
280 IF CKSUM <> CHEC KSUM THEN? " 

{BELL}Bad number in DATA stateme 
nts .": END 

290? : ? "DATA ok, write successful. 

300 END 
3 1 0? :7 "Er-ror - ";PEEK(195);" when a 

ttempting disk write.":CLOSE #1: 
END 

320 REM 
330 REM Following is the decimal 
340 REM equivalent of Wedge 1.1 
350 REM Mu st be t y pe in perfectl y 
360 REM in order to function. 
370 REM 
1 000 DATA 794,78719 
7930 DATA 255,255~ 0 , 3 1. 164~31 

7936 DATA 104~ 165 , 12, 141, 3 7,31 
7942 DATA 165.1 3 ,141,38, 3 1,169 
7948 DATA 36,133,1 2 ,169, 3 1,133 
7954 DATA 13,32,43,31,32,92 
7960 DATA 31,169,162 , 141,231,2 
7966 DATA 169,34,141,2 3 2,2,96 
7972 DATA 32 , 42,31, 3 2. 1 1 , 3 1 
7978 DATA 96,169,80,141,68,3 
7984 DATA 1 69, 3 1, 141,69.3,169 
7990 DATA 0,141,73,3,169,12 
7996 DATA 141,72,3,169,11,141 
8002 DATA 66,3,162!0.32,86 

8008 DATA 228,152,48,1 , 96,76 
8014 DATA 142. 3 4,65,116,97,114 
8020 DATA 105,32,87,101,100 , 103 
8026 DATA 101 ,155, 160,0,185;26 
8032 DATA 3,20 1 ,69,240,7,200 
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80 3 8 DATA 200,192,34,208,243,9 6 
8044 DATA 200,169,165,15 3 ,26. 3 
8050 DATA 200,169,31,153,26, 3 
8056 DATA 162,0, 189,0,228~ 15 7 
8062 
8068 
8074 

DATA 165,31,232,224,16,208 
DATA 245.169,184,14 1 , 169. 3 1 
DATA 

8080 DATA 
8086 DATA 
8092 DATA 
8098 DATA 
8104 DATA 
811 0 DATA 
8116 DATA 
8122 DATA 
8128 DATA 
81 3 4 DATA 
814 0 DATA 
BI46 DATA 
8152 DATA 
8158 DATA 
8164 DATA 
8170 DATA 
8176 DATA 
B I 82 DATA 
8188 DATA 
8194 DATA 
8200 DATA 
82 0 6 DATA 

169, 3 1,141,170, 3 1,24 
1 7 3,4,228,105 , 1,141 
1 86,31, 17 3,5,228,105 
0,141,187,3 1,1 69,0 
1 3 3,203,96.185,31,108 
32 , 3 2,62 . 246,8,201 
155, 2 40,4,2 3 0, 203 ,4 0 
96 , 140,181,31,142,192 
31,165,203,240,96, 1 69 
51.133 , 205,169,32, 1 33 
206,160.0,177, 20 5 . 217 
128,5,208,1 2, 200,1 77 
205, 2 40,40,196,20 3 , 20 8 
240,76,37,32 , 201~255 

240,53~ 160,0, 177~205 
2 4 0,9,230,205,144 , 2 
230 ~2 06,76,242, 3 1, 2 4 

165 , 2 0 5,105,3. 1 3 3 , 2 05 
144,2,230,206,76 ~ 215 

3 1,200,132,204,177, 20 5 
141,1 83,31 , 200,177,205 
141,184,31,108,183, 3 1 
1 60 ~ 0,169,46,153 ,128 

8212 DATA 5,169,0,1 33 ,20 3 ,169 
8218 DATA 155,172,181 ,3 1 , 174,182 
8224 DATA 31,40,96,68,7 3 ,92 
82 3 0 DATA 0,134,32,83,67,82 
8236 DATA 65,84,67,72,0,31 
8242 DATA 33.76,79,6 7 ,75, 0 
8248 DATA 3 6,33,85,78,76 . 79 
8 2 54 DATA 67 , 75,0,4 1 ,33, 82 
8260 DATA 69,78,65 , 77,69 . 0 
8266 DATA 46,33,75,73,76,76 
8272 DATA 0,51,33,83,80,82 
8278 DATA 73, 7 8,84,0,64, 3 3 
8284 DATA 255.129,32,21, 3 4,68 
829 0 DATA 58,42,46,42,162.80 
8296 DATA 169.12,157,66, 3 ,32 
8302 DATA 86,228,162,80,169, 3 
8308 DATA 157,66,3,169,6,157 
8314 DATA 74,3,169,129,157,68 
83 2 0 DATA .:- ,169,32, 157,69,3 
8 3 26 DATA 3 2,86,228 , 152,16. 3 
8 33 2 DATA 76,142,34,162,9 0 .169 
8338 DATA 5,157,66,3,169,109 
8344 DATA 157,68,3,141,68,3 
8350 DATA 169,32,157,69,3,141 
8356 DATA 69, 3 ,169,20 , 157,72 
836 2 DATA 3,141!72,3, 3 2,86 
8368 DATA 2 2 8,152,48,1 3 , 169,9 
8374 DATA 141 ~ 66,3,162,0,32 

8380 DATA 86,228,76,175,32,16 2 
8386 DATA 80,169,12,157,66.3 
8392 DATA 32,86.229,76 , 30,32 
8398 DATA 162,80,157,66, 3 ,169 
8404 DATA 0 .1 57,73,3 .1 64,20 3 
8410 DATA 153,128,5,56,152,2 2 9 
8416 DATA 204, 1 57,72,3,24,169 
8422 DATA 1 28,101,204,1 57,68, 3 
84 2 8 DATA 169.5,105, 0 ,15 7 ,69 
84 3 4 DATA 3 , 3 2 , 86,228 .1 52,16 
8440 DATA 3,76 , 142,34,76, 3 0 
8446 DATA 32,169,33,76, 239,32 
8452 DATA 169, 35,76,238,32,169 
8458 DATA 36,76,238 , 32, 169,32 



ATR8000: THE EXTRAORDINARY 4 MHz, Z80, CP/M 2.2
COMPUTER THAT BRIDGES COMPATIBILITY GAPS

The ATR8000 comes with 16k or

64k RAM. The 64k ATR8000 in

cludes double density CP/M 2.2.

The ATR8000 has five ports:

COMPUTER IN to connect an

ATARI 800/400 or a RS-232

terminal (64k only); PERIPH

ERAL OUT to conned ATARI

peripherals: PRINTER runs a

parallel printer; FLOPPY DISK

runs up to tour standard drives

of mixed size [5Vt" or8"),density

(single, double or quad) and type

(single or double-sided); and the

RS-232 port runs a serial printer

or a modem or can be used to

communicate with another ter

minal.

SOFTWARE: The ATARI 800/400

and the 64k ATR8000 can operate

ATARI DOS, OS/A* and CP/M

2.2. (The 16k ATR8000 cannot

run CP/M.) At least one standard

drive is required to run OS/A+

or CP/M. The ATR8000 can read

nearly any Z80, CP/M 2.2 disk.

Some of these are:

OPERATING SYSTEMS

NO NO HO

WITH SWPl CD-POWLR-HH

All figures are of 2-16-83

riUM DiSK S10RAGE PER DRIVE

5 55 5 OS s OS a 05

4OI «CT BOT 777

DISK TYPE

0!CD.nf

« 3(0-0

Oom.irto

Inc. 8JO

It's- BJO-n

IBS SO-II

KKSItY

SDt DO

SD1 DD

soaoo

SO ft DO

DD

DDIPicklll t TiDutl

■ I in C0-P0WEH-B8

DISK INTERFACES:

A COMPARISON

atnaooo

ATARI BIO

PEBCOM
*

NO

* ■

NI

NO

"O

HO

5

;

tutu,

NO

NO

HO

NO

NO

NO

NO

HO

AIARI BIO DRIVES ONI'

WITH AN AIAHl BiO

3WITH 5WPj CO-POWEH-oa

DISK DRIVES: 5VS" and 8" Tandon drives

in custom enclosures are available. All en

closures are fully ventilated and include

power supplies. B%" drives are mounted

horizontally. 8" drives are vertically mounted

Tandon Thinlines.

CO-POWER-88: A powerful 8088, 16 bit

coprocessor, is available (or the ATR8000,

the Xerox 820 and 820-11 and the Bigboard.

It runs CP/M-86 and MSDOS. Choose be

tween 128k and 256k versions.

PRICES:

64 k ATRBOOO .

16k ATR8000 ....

t—5V Tandon Dr

1—5'." Generic Dr

2-5V Tanflon Drs

2-8' Tandon Drs

0SM-4D

Pai /Ser Pr Cable

4-Conn Dr. Cable

5750 00

W99 95

£39995

S300DD

S749 95

-CALL

S' 95

S29 00

.S35 00

2-Conn. Dr Cable

B" Dr Adapter....

S25 00

S19 95

S79995

256kC-P-88.. S1049 95

*/ CP/M-86 .$125000

CP/M-86 SS000

MSDOS -CALL-

■128kAfld-onRAM..S300 00

CONTACT:

SOFTWARE PUBLISHERS, INC.
2500 E. RANDOL MILL RD.. SUITE 125

ARLINGTON, TX 76011 .-. ■ -.

817-469-1181 •'_ "

ATARI 800.400 and 610 are Iradomarks □! ATARI. Inc.ZBO isa trademark OlZilog CP/M 2 2

ana CP/M-86 are trademarks ol Digital Research, Inc. MSDOS isHlrademark ol Microsoft
Percom is a iraOemark o( Percom Data Company Xerox 830 and 820-11 are trademarks of

Xerox Corp. TRS80-II is a Irademark ol Tandy Corp. IBM-PC is a trademark of IBM

ATARI

48KRAM
KIT
BY

MOSAIC ELECTRONICS

Turns any Atari 8K or 16K RAM

board into a 48K RAM board.

Only 4 solder connections!

Complete instructions and

guarantee.

****************AVAILABLE

*

FACTORY
DIRECT

$9900

nmosaic
ELECTRONICS

RO. Box 708, Oregon Cily. OR 97045

Phone Orders: 1-800-547-2807

KB4OO™ $89.9S
• Exact Atari'" keyboard layout.

• Long life, gold contact, full stroke key switches.

• Aluminum enclosure insures stability of keys.

• Easy installation —remove 4 screws and plug in.

• Full Year Warranty—Made in U.S.A.—Low Price.

flTTD-SQFT
Send Check or

Money Order to:

American

Express Accepted

832 E. Third Street
Galesburg, Illinois 61401

(309)343-41 14

Please add s3.S0

Posuge and Handling

COD ^.00 additional

Aian is i trademark of Atari. Inc.

May 1983 COMPUTE!

ATR8000: THE EXTRAORDINARY 4 MHz, zao, CP/M 2.2 
COMPUTER THAT BRIDGES COMPATIBILITY GAPS 

The ATR8000 comes with 16k or 
64k RAM. The 64k ATRBOOO in
cludes double density CP/M 2.2. 

The ATRBOOO has live pOrls: 

OPERATING SYSTEMS 

"''''000 
.,..,. , NO NO NO NO 

pt"COl!l NO NO NO 

• ..... '''1 swp', CO-POW(R-88 

AU l igures are 01 2-16-83. 

.. U I .. U'" !)lSI( S IORtoGI: PtA ~IVE 

. 'RI!K)()() 

COMPUTER IN to connec t an 
ATAR I 800/ 400 or a RS-232 
te rm inal (64k only) ; PERIPH
ERAL OUT to connect ATARI 
per iphe rals: PRIN T ER runs a 
parallel p r inler: FLOPPY DISK 
runs up to lour standard drives 
of mixed si ze (5'/." or8"), density 
(single. double or quad) and type 
(single or double-sided) : and the 
RS-232 port runs a serial printer 
or a modem or can be used to 
commun icate with another ler
mina l. 

DISK INTERFACES: 

SOFTWARE: The ATARIBOO/ 400 
and the 64k ATR8000 can operate 
ATARI DOS. OSiA. and CP/ M 
2.2. (The 16k ATA8000 cannot 
run CP/ M.) Alleasl one standard 
drive is requi red to run OSI A+ 
or CP/ M. The ATR8000 can read 
nearly any Z80. CP/M 2.2 disk. 
Some of these are: 

!)lSI( 'YPE 
_N 

Os_ft. SOlDO '- 50' 00 
C_"""'o 50' DO 
_ .. 0 ' '10 "" "" H ,o. GO-. 00 

U,.'OOO 

.UAI 81 0 

PERCO " 

A COM PARISON 

NO o 'NONO IA 

I .nAI 810 DA ,VlS OHl Y 
~w,n .... . "'111 1100 
J'NIIH SWJI. C~_(JI." 

NO NO NO NO 

NO NO NO NO 

'''510-11 

'8"'·1'(: 
DO,P,,,,,, I " .... '1 
C ...... - 86 d ,.h 
.. "h C()O~·!MI 

ATAR I BOO. 400 and 810 a.e Irademarks 01 ATAR I. lnc. ZOO is ,Tlldemark 01 Zllog CP/ M 22 
'nd CP/ M-86are Irademarks 01 Oigl lal Research. Inc. MSOOS is, Ir,demark or Mlcrosol! 
Percom Is a Trademark or Percom Oalll Company. Xero. 620 ,nd 820- 11 ,re trademarks 01 
Xero. Corp. TRSSO-II is , trademark or Tandy Corp. 16M-PC is' tradomark Of IBM. 

ATARI® 
48KRAM 

KIT 
BY 

MOSAIC ELECTRONICS 

Turns any Atari 8K or 16K RAM 
board into a 48K RAM board. 

Only 4 solder connectionsl 
Complete instructions and 

guarantee. 

*********** **** * * AVAILABLE * 

ATAR! 

HB400™ 

DISK DRIVES: 5Yo" and 8" Tandon drives 
in custom enclosures are ava ilable . All en· 
closures are fully ventilated and include 
power suppl ies. 5Yo" drives are mounted 
horizontally. 8" drives-are vertically mounted 
Tandon Th inlines. 

CO·POW ER·SS: A powerful 8088. 16 bit 
coprocessor. is available for the ATR8000. 
the Xerox 820 and 820· 11 and the Bigboard. 
It runs CP/ M·86 and MSDOS. Choose be· 
tween 128k and 256k versions. 

PRICES: 
64k ATRBOOO ...... $750.00 
16k ATR8000 S499 95 
t-5'/'- l andon Or $39995 
1-5' .• -GenelicOr SlXlOO 
1-5' .-landon Drs 5749 95 
2-8- landon Drs --CAll
OS/A·4 0 S4995 
Par ./Ser Pr Cable S29 00 
4-Conn. Dr. Cable ... 535.00 

CONTACT: 

l-Conr\. Dr. Cable . 525.00 
8' Or Adapter . 51995 

128k C·P·88· . 5799 95 
256k C-P-58 .. 5104995 

wI CP/M·86 51 25C1 00 
CP/M-86 $25000 
MSDOS . . --CAll-
' 128k Add·on RAM .. S300 00 

SOFTWARE PUBLISHERS, INC. 
2500 E. RANDOL M ILL RD .. SUITE 125 

ARLINGTON. TX 76011 
817-469-1 181 

S80.0S ! FOR A L1MITED
R
Tlty ! 

* FACTO * 
! DIRECT ! • Exact Atari'" keyboard layout . 

! S9900 ! * ANDLING ,. ! ADD 15P05TAGEAN:~***** 
********* 
u ft'\OSA IC'· 

ELECTRON ICS 
P.O. Box 70B, Oregon CIty. OR 97045 
Pho ne O r ders: 1· 800-547 -2807 

• Long life , gold contact, full stroke key switches. 
• Aluminum enclosure insures stability of keys. 
• Easy installatio n-remove 4 screws and plug in. 
• Full Year Warranty-Made in U.S.A. - Low Price. 

Se nd Ch eck or 
Money Order t o: 

A.e .. jcan 
a.p ..... Accepeed 

flTT[]-~[]fT 
832 E. Thi rd Stree, 

Galesburg. Illinois 6 140 I 
(309) 343-4 1 14 

Please add I) .SO 
Postage and Hand ling 
COD '2.00 additional 

At~ ri IS a tndemark or Atan. Inc. 

May1963 COMPUTEI ,qS 



8464

8470

8476

8482

8488

8494

3 500

850 6

8512

3518

8524

8530

8536

8542

8543

3554

85 6 0

8566

8572

8578

8584

8590

8596

86O2

8608

8614

86 2 0

8626

8632

8638

8644

8650

8656

8662

8668

8674

8680

8686

8692

8698

87O4

8710

8716

8722

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

4.228

5,228

O,169

76.233,32,173,37,31

133.12,173,38,31,133

13,76,116,223,56,165

84,233,2,16,3,76

30,32, 141, 20, 34, 173

74,3,141,21,34,162

80,169,12.157,66.3

32.86,228,162,80.169

3,157,66,3,169,17

157,68,3,169,34,157

69.3,169,8,157,74

3,32,86,228, 152, 16

3,76,142,34,1 69 , 0

133,84,165,82,133,85

169.9,141,74.3,173

141, 169,31, 173

141,170,31,162

22,157,68,3

169,34,157,69,3,169

5,157,66,3,169,120

157,72,3,169,0,157

7 3,3,32,86,2 23,152

48,71,162,80.169,22

157,68,3,169,34,157

69,3,169,9,157,66

3.169.12O,157.72,3

169,0,157,73,3,32

86,228.152.48,3B,165

34,205.20.34.43,183

240.181,173,21,34,141

74,3, 162,80, 169, 12

157,66,3,32,86,228

169,184,141,169,31,169

31,141,170,31,76,3O

32,72.173,21,34,141

3,169,184,141,169

169,31.141.17O,31

143,34,80,58,0

0,0,142,34.161.34

72,162,80,169,12,157

66,3,32,36,228,104

162,255,154,133,185,76

64,185,226.2,227.2

1 , 31

74

31

76

Program 2: Screen Printer Routine

2 12 2

2124

3 ISO

3160

3170

3180

3190

320O

3210

3 220

3230

3240

3250

3260

3270

3 280

3 290

3300

3310

3320

.BYTE "SPRINT",0

.WORD SPRINT

LMARGN=*52

R0WCRS=$54

C0LCRS=*55

SPRINT

X Compute 1ast line to print

SEC

LDA ROWCRS ;Current cursor

row is the line below SPRINT

SBC #2 j minus two to

skip the SPRINT line

BPL SAVELINE

JMP EXIT ;Cursor out of

range - nothing to copy

SAVELINE

3 330

3340

3350

3360

3370

33 80

3390

3 4 00

34 10

3 4 20

3430

34 4 0

3450

3460

34 7 0

34 3 0

3 4 90

35 00

35 10

3520

3530

354 0

3550

35 6 0

3570

3580

3590

3600

3610

36 20

3630

36 4 0

36 50

3660

3670

3680

3690

37OO

3 7 10

3720

3730

37 4 0

3750

3 7 60

3770

3780

379 0

3 8 0 0

33 10

38 20

3330

38 4 0

3350

38 6 0

387 0

3 880

3890

3900

39 1 0

3920

3930

39 40

3950

3960

3970

3980

39 90

STA SVPOS ;Save last line

Save the original open mode o

the Ed i t or.

LDA ICAUX1

STA SVAUX

;Save ICAUX1

Open the printer

LDX #$5O

LDA #CCL0SE

STA ICCOM,X

JSR CIO

LDX #$5O

LDA #C0PN

STA ICCOM,X

LDA #PNAME&255

STA ICBADR,X

LDA #PNAME/256

STA ICBADR+1,X

LDA #8

STA ICAUX1,X

JSR CIO

TYA

BPL HOME

JMP ERROR

Home the cursor.

;IOCS #5

;Close it first

;IOCB #5

;Then op en i t

;8 = Output

□n open

HOME

LDA #0

t

STA ROWCRS

LDA LMARGN

STA COLCRS

;P1ac e cursor a

; top o-f screen

; and at left

; mar gin

; Change EDITDR to special inpu

t mode.

LDA #9 ; 9 = read scree

STA ICAUX1 ; automatically

LDA *E404 ;Re5tore old E

STA WEDGETAB+4

LDA *E405

STA WEDGETAB+5

Loop to read the

LDX tt*00 ;IOCB #0

LDA #EBUFS<255

STA ICBADR,X

LDA #EBUF/256

STA ICBADR+1,X

LDA ttCGTXTR

STA ICCOM,X

LDA #120

STA ICBLEN,X

LDA #0

STA ICBLEN+1,X

JSR CIO

TYA

BMI SPERROR

r

; Print the line

on r ead

LDX #*50 ;IOCB #5

LDA #EBUF?<255

STA ICBADR.X
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8464 DATA 76,238,32,173,37,31 
8470 DATA 13 3 ~12,1 73.38,31,133 

8476 DATA 1 3~76,116,228 . 56,165 

8482 DATA 84,233 ,2,16,3,76 
8488 DATA 30,32,1 41,20,34,173 
8494 DATA 74,3,141,21,34,162 
8500 DATA 80,169,12,157,66,3 
8506 DATA 32,86,228, 16 2,80, 169 
8512 DATA 3, 15 7,66,3, 169,17 
8518 DATA 157,68, 3, 169, 3 4,15 7 
8524 DATA 69,3,169,8,157,74 
8530 DATA 3,32,86,228,152,16 
85 3 6 DATA 3 ,76,142, 3 4,169,0 
8542 DATA 1 33,8 4,165,82,133,85 
8548 DATA 169,9,141 ,7 4 ,3,173 
8554 DATA 4,228,141 ,169,3 1,173 
8560 DATA 5,228,141,170,31,162 
8566 DATA 0,169,22~157,68,3 
8572 DATA 169, 3 4,157,69, 3 ,169 
8578 DATA 5,157,66, 3 ,169,120 
8584 DATA 157,72, 3 ,169, 0 . 15 7 
8590 DATA 73,3,32,86,228 . 152 
8596 DATA 48 ,7 1,162,80,169, 22 
8602 DATA 157,68,3, 169. 3 4.157 
8608 DATA 69.3,169,9,157 . 66 
8614 DATA 3. 169.1 20, 157.72.3 
862 0 DATA 169. 0,157,73,3,32 
8626 DATA 86,228, 152~48 ,3B, 165 
8632 
8638 
8644 
8650 
8656 

DATA 84 , 205.20 . 34.48 , 183 
DATA 240. 181 .173 .21. 3 4.141 
DATA 
DATA 
DATA 

8662 DATA 
8668 DATA 
8674 DATA 
8680 DATA 
8686 DATA 
8692 DATA 
8698 DATA 
8704 DATA 
8710 DATA 
8716 DATA 
8722 DATA 

74,3,162,80,169,12 
157,66, 3 ,32,86,228 
169,184,141,169. 3 1,169 
3 1,141,170,31,76,30 
32,72, 173 ,21,34,141 
74,3,169,184,141,169 
3 1~169,31,141, 170,31 
76,143,34,80,58,0 
0,0,142, 3 4,161, 3 4 
72,162,80 , 169,12,157 
66,3,32,96,228,104 
162,255,154,1 33 ,185,76 
64,185,226,2,22 7 ,2 
1 , 31 

Program 2: Sc reen Printer Routine 

.BYTE ··SPRINT".O 

.WORD SPRINT 

3330 
33 40 
3350 

3360 
33 70 
3380 
3390 
3 400 
3 41 0 
3 420 
3430 
3 44 0 
3 450 
3 460 
3470 
3 48 0 
3 49 0 
3 500 
35 1 0 
3 520 
3 5 30 
3 540 
3550 
3 560 
3570 
3580 
3 590 
3600 
3610 
3 620 
3 6 30 

36 40 
3 650 
3660 
3670 
3680 

36 9 0 
3700 

3710 
3720 
3730 
37 4 0 
3750 
3760 
3770 
3780 

STA SVPOS ;Save last line 

Save the origina l open mode 0 

the Editor. 

LOA ICAUXI ;Save ICAUX1 
STA SVAUX 

Open the printer 

LOX #$5 0 
LOA IICCLOSE 
STA ICCOM,X 
JSR CIO 
LOX #$5 0 
LOA IICOPN 
STA ICCOM , X 
LOA #PNAME &255 
STA ICBADR,X 
LOA itPNAME / 256 
STA ICBADR+l, X 
LOA 118 
STA ICAUX1 ,X 
JSR CIO 
TYA 
BPL HOME 
JMP ERROR 

;IOCB 115 
;Close it first 

;IOCB#5 
;Then open it 

;8 Output 

; Error on open 

Home the cursor. 

HOME 
LOA 11 0 ;Place cur-sor- a 

t 
STA ROWCRS 
LOA LMARGN 
S TA COLCRS 

top of s cr-een 
and at left 
margin 

Change EDITOR to special" inpu 
t mode. 

n 

LOA 119 

STA ICAUXl 
LOA $E404 
S TA WEDGETAB+4 
LOA $E4 0 5 
STA WEDGETAB+5 

;9 = read scr-ee 

automatically 
;Resto r-e old E 

Loop to read the screen . 
2122 
2124 
3 1 50 
3 16 0 Sta rt of sc r-een to pr- inter- OLi 3790 PLOOP 

3170 
3180 

tPLtt routine 

3190 LMARGN=$52 
3200 ROWCRS = $54 
32 10 COLCRS=$55 
3220 
3 230 SPRINT 
3240 
3 25 0 r Compute last line to print 
3260 

3800 
3 810 
3 820 
3 8 30 
3 84 0 
3850 
3 860 
3870 
3880 
3890 
3 900 
3910 3270 SEC 

3280 

3290 

3300 
33 1 0 

3320 

LOA ROWCRS 
row 
SBC 

skip 
BPL 
JMP 

is the 
#2 

; Current cursor 3920 
1 i ne below SPRINT 3930 

mi nus two to 3940 
the SPRINT 
SAVELINE 
EXIT 

range - nothing 
SAVELINE 

line 3950 

;Cursor 
to copy 

3960 
out of 3 97 0 

3980 
3990 
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LOX #$0 0 
LOA #EBUF:!:~255 

STA ICBADR,X 
LOA IIEBUF / 256 
STA ICBADR+l,X 

;IOC811 0 

LOA #CGT XTR ;Get record 
STA ICCOM,X 
LOA #12 0 ; 120 characters 
STA ICBLEN, X 
LOA 110 
S TA ICBLEN+l,X 
JSR CIO 
TYA 
BMI SPERROR ;Error on read 

Print the line 

LOX 11$5 0 IOCB 115 
LOA #EBUF ~( 255 

S TA ICBADR, X 



4 O 0 0

40 1 0

4 0 20

4030

40 4 0

40 50

4060

4O7O

4030

4 0 90

4 100

41 10

4120

4 1 30

4 14O

4150

4160

4 170

4180

4 190

4 20 0

42 10

4 2 20

4230

4 24 0

4250

4260

4270

4 280

4290

4 300

4310

4320

4 3 30

4340

4 350

4360

4370

4380

4390

44 OO

4 4 10

4420

LDft

STA

LDA

STA

LDA

STA

LDA

STA

JSR

TYA

BMI

ttEBUF/256

ICBADR+I,X

ttCPTXTR

ICCOM,X

#120

ICBLEN,X

ttO

ICBLEN+1 , X

CIO

SPERROR

; Put

; 12O characters

wr i t e

; Check i-f done

CHECK

LDA ROWCRS

CMP SVPDS

ing r ow

BMI PLODP

BEQ PLOOP

jCompare to end

;Loop if more

: lines to read

: Close IOCB #5 and r

ge and Editor mode.

SPDONE

LDA SVAUX

ICAUX 1

#$50

#CCLOSE

ICCDM,X

CIQ

#MYINPUT-12v255

WEDGETAB+4

ttMYINPUT-1/256

WEDBETAB+5

EXIT ;Jump

STA

LDX

LDA

STA

JSR

LDA

STA

LDA

STA

JMP

ex i t

SPERROR

PHA

e

LDA

STA

LDA

STA

LDA

STA

JMP

PHA

;Restore

; ICAUX1

;Close IOCB

Wed

saved

;Poi nt to

; Wed ge

to common

Save cod

4430

4 44 0

4450

4 4 60

4 4 70

SVAUX

ICAUX1

#MYINPUT-1?<

WEDGETAB+4

#MYINPUT-1/

WEDGETAB+5

ERROR+1

instruction

P:

to

;Jump past the

OPNAME .BYTE

SVPOS .BYTE 0

SVAUX .BYTE O

EBUF *=*+120

Program 3:
Conversion Of ML To BASIC Loader

10 DIM L*(40),Bt(3)

2 0 OPEN #4,4,0,"DsAUTORUN.SYS"

3O OPEN #5,8,0,"D:DATA"

40 LNUM=7930:CKSUM=0

50 L«="7930 DATA ■

60 DNUM=O

70 TRAP 800:GET #4,BYTE:TRAP 40000

SO IF DNUM<6 THEN 140

90 PRINT #5;L*:PRINT L*

100 LNUM=LNUM+6

110 LS=STR*(LNUM)

120 L* (LEN(Lt)+1)=" DATA "

130 DNUM=O

140 B*=STR*(BYTE)

150 IF DNUM50 THEN L*(LEN(L$)+1)="

16O

170

ISO

190

800

810

820

83O

840

850

86O

870

88O

89 0

9OO

910

920

L«<LEN(L$)4-l)=B*

COUNT=COUNT+1:DNUM=DNUM+1

CKSUM=CKSUM+BYTE

GOTO 70

IF PEEK < 195) <>136 THEN 9OO

PRINT #5;L$:PRINT L*

L$="1000 DATA "

L*(ll)=STR*CCOUNT)

L$(LEN(L$)+1)=STR$(CKSUM)

PRINT #5;L*:PRINT L*

PRINT COUNT;" BYTES OF DATA"

PRINT "CHECKSUM=";CKSUM

CLOSE #4:CLQSE #5:END

CLOSE #4:CLOSE #5

PRINT "ERROR M;PEEK<195>

END

s
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LOA II EBUF/256 
5TA IC B ADR+ 1 ~X 

L OA IICP T XT R ;Pu t reco rd 
S T A ICC OM, X 
L OA #1 20 ; 1 20 cha r acte r s 
STA ICBLEN,X 
LOA 110 
STA I CB L EN+1 ,X 
JSR CI O 
T YA 

4 000 
4010 
4020 
4 030 
40 4 0 
4050 
4060 
4070 
4 080 
4 090 
4 100 
4 1 10 
4 1 20 

BMI S PE RR OR ;Err o r o n wr ite 

Check if done 
4 130 
414 0 C HECK 
41 50 LOA RO WCRS 
41 60 eM P SVP OS 

i n g row 
41 70 BM I PLO OP 
4180 BEQ PLOOP 
4 190 

;C ompa re t o e nd 

; L oop if mo r e 
lines to read 

4 200 C l ose l oC B #5 and resto re Wed 
ge a n d E d it o r mo d e . 
; 
SPoONE 

4 2 1 0 
4220 
42 30 
4240 
4250 
4260 
4270 
4280 
4290 
4 300 
43 1 0 
4 320 
4 3 30 

LOA SVA UX 
STA I CAUX 1 
LO X tI$50 
L OA II CC L OS E 
STA I CCO M. X 

~Resto r e saved 
; I CAUX 1 
; Cl ose I OCB # 5 

JSR CIO 
LOA #M Y I NP UT- 1&255 
S T A WEoGE T A8+ 4 
L OA #MYINPU T- 1 /2 5 6 
S T A WE OG E T AB+5 

;Poin t t o 
Wed ge 

J MP EX IT ;Jump to co mm on 
e >: i t 

4 3 4 0 SPERROR 
4 350 PHA ;Save er r o r co d 

e 
4 360 LOA 
4 37 0 S T A 

S VAU X 
I CA UXI 

;Re s t o r e s a ve d 
ICA UX I 

4 3 8 0 LOA 
4 390 STA 
44 00 LOA 
441 0 S T A 

ttM Y IN P UT - l&2 55 
WE o GETAB+4 
#M YINP UT- 1 / 256 
WEOGE TAB +5 

; p oi nt to 
; We d ge 

44 20 JM P ER ROR+l ; Jump p as t th e 
PHA i n s tr u c tio n 

44 3 0 
4440 P NAME . BY T E .. P: " , 0 
44 50 SVPOS . BY TE 0 
44 60 SVA UX . BY TE 0 
44 70 EB UF *= *+1 20 

Program 3: 
Conversion Of ML To BASIC Loader 
1 0 DI M L$(40),B$( 3 ) 
20 OPEN 1I4,4,0, " o:AUTORUN . S YS" 
3 0 OPEN #5~8, 0 ,"D:DATA" 

4 0 L NUM= 7 9 30 : CKSU M= 0 
50 L$ = " 7 9 30 DATA I I 

60 oNUM =O 
70 TRAP 8 00 :GET tl4 , BYT E :TRAP 4 0000 
80 IF o NUM < 6 THEN 14 0 
9 0 PRINT 1I5;L$:PRINT L$ 
1 00 LNUM = LNU M+ 6 
1 1 0 L$ =S T R$ ( LNUM ) 
1 20 L$ (L EN (L$) +l )=" DATA " 
1 30 oNUM =O 
14 0 B$ =STR$( BYTE ) 
15 0 IF DN UM>O THEN L$ I LEN I L$)+I ) =" , " 

1 60 L$ILENIL $ )+ I )=B $ 
1 70 COU NT =CO UNT+l : DNUM = DNUM + l 
1 80 CKS UM =CK SUM + BYTE 
1 90 GOT O 70 
800 IF PEEK(195) <> 1 36 THEN 900 
810 PRINT 1I5; L$:P R IN T L $ 
820 L$ = "lOOO DATA " 
8 3 0 L$I!!) = STRSICOUNT ) 
8 4 0 L $(LE N (L$) +l )=" ," 
850 L$I LEN I L$ ) +I ) =S T R$ ICKSU M) 
860 P RINT 1I5;L$ : PRINT L S 
8 70 PRI NT COUNT ; " 8Y TE S OF DA T A" 
880 PR IN T " CHE CKSU M=" ; CKSU M 
890 CL OS E 1I 4 : CLO SE tl5:EN D 
900 CL OS E tt 4:CLOSE #5 
9 1 0 P R INT "ERROR " ;PEE K (1 95 ) 
9 20 END 

~~ GENERAL LEDGER SYSTEM 
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INSIGHT: Atari
Bill Wilkinson

The series on writing your own interpreter continues.

In part 2, the expression evaluator and the "PRINT"

statement are added to BAIT. There's also a look at

Atari's new 200XL computer.

We hope to introduce several new products at the

West Coast Computer Faire this year, including

some designed specifically for the new model

1200 Atari (of which machine I will speak more

below). I can't tell you exactly what the new pro

ducts will be, but I can say that I think that those

who have written software which follows the

"rules" will benefit.

Which "rules"? Oh, nothing much. Just those

regarding LOMEM, HIMEM, device drivers, reset

vectors, break vectors, etc. If you are an author

(or company) who is developing or has developed

software for the Atari computers, you might want

to ask Atari for a copy of the note from Howard

Chan, Manager of Software Acquisition, which

details what Atari considers the "untouchable"

locations as well as what "vectors" are immutable.

We hope to be able to reproduce that note in this

column next month.

Anyway, what are we looking into in this

month's column? Obviously, we will have part

two of the series on writing your own interpreter.

(And if you missed part one, you must go out

right now and buy the March issue! We cannot

and will not recap the materials previously

covered.) Also, as mentioned, I would like to

briefly discuss the new Atari 1200XL machine.

But first I am going to hang my head a little.

Pardon Me, My Pratfall Is Showing

After giving everyone else (particularly Atari) a

hard time about not doing things "right," I am

embarrassed to admit that I, too, did a thing defi

nitely "un-right."

I must start by giving credit to F. T. Meiere,

President of the Indy Atari Club from In

dianapolis, for not only finding my goof, but also

giving me what seems to be a workable and proper

fix.

The mistake occurred, not surprisingly, in

my fix to the Atari RS-232 drivers, as published

in this column in the December 1982 issue of

COMPUTE!. It came about because of the variety

198 COMPUTl! May1983

of configurations that I work in. The possible

combinations I use can be shown as a small array:

Atari

DOS 2.0s

OS/A +

version 2

OS/A +

version 4

Cartridge

Software

+ 1- 1- f-

RAM-basedI'll

Software III!

I I I |_

Now, obviously, the vast majority of the Atari

user population finds itself in the upper left box

(Atari BASIC with Atari DOS). And, yet, because

I really don't like working with "MEM.SAV" and

"DUP.SYS" (and the consequential swapping in

and out and sometimes losing my memory and

...), I generally leave that left-hand column for

last. And, unfortunately, in this case I apparently

didn't even get to it. For shame.

Anyway, taking F.T. Meiere's advice to heart,

I have indeed tested the change he has proposed

in several of the possible configurations. Addi

tionally, I have looked at my original code and

found out why it failed (and why this new code

works). So here, without further ado, is the fix to

my RS-232 fix in the form of a change to line 1990

of the assembly language code:

was: 1990JMP(DOSINI> WRONG!

now: 1990 JMPPATCH3 RIGHT!

To Excel Or Not To Excel
The new Atari machine is named the "1200XL." I

suppose the "XL" is supposed to designate speed

and sexiness, a la sports cars. And certainly the

machine looks sleek and sexy enough; it is by far

the best looking of the current crop of home com

puters. Were it not for the serial I/O cable, you

could easily envision holding the machine in your

lap while leaning back in your easy chair, admiring

and caressing it as you would a glass of good

wine.

Let's look at the obvious features:

• Pluses: 62K of RAM, two character sets, a self-test

INSIGHT: Alari 

Tile series oll writillg YO ll r OWII illterpreter cOlltilllles. 
III part 2. tile expressioll evaillator alld tile "PRINT" 
statemCllt are added to BA IT. Tilere's also a look at 
Atari's lIew 200XL computer. 

We hope to introduce several new products at the 
West Coast Compute r Fa ire this year, including 
some d esigned specifically for the new model 
1200 Atari (of which machine I wi ll speak more 
below). I can't te ll you exactly w hat the new pro
ducts will be, but I can say that I think that those 
who have wri tte n software which follows the 
" rules" will benefit . 

Which " rules"? O h, nothing much . Just those 
rega rding LOMEM , HIM EM, device drive rs, reset 
vectors, break vectors, e tc. If you are a n author 
(o r company) who is d eveloping or has developed 
software for the Atari computers, you might want 
to ask Atari for a copy of the note from Howard 
Chan , Ma nager of Software Acquisition, w hich 
details what Atari considers the " untouchable" 
locations as well as what "vectors" are immutable. 
We hope to be able to reproduce that note in this 
column nex t month . 

Anyway, what are we looking into in this 
month' s column? Obviously, we w ill have part 
two of the series on writing your own inte rpreter. 
(And if you missed part one, you must go out 
right now and buy the March issue! We cannot 
and will not recap the materials previously 
covered .) Also, as mentioned , I wou ld like to 
briefly discuss the new Atari 1200XL machine. 
But first I am going to hang my head a little . 

Pardon Me, My Pratfall Is Showing 
After giving everyone else (particularly Atari) a 
hard time about not doing things " righ!' '' I am 
embarrassed to admit that I, too, did a thing d efi
nitely " un-right. " 

I must start by giving credit to F. T. Meiere, 
President of the Indy Atari Cl ub from In
dianapolis, for not only finding my goof, but also 
giving me what seems to be a workable and proper 
fi x. 

The mistake occurred, not surprisingly, in 
my fix to the Atari RS-232 drivers, as published 
in this column in the December 1982 Issue of 
COMPUTE!. It came about because of the varie ty 
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of configurations that I work in . The possible 
combinations I use can be shown as a small array: 

Cartridge 
Software 

Atari 
DOS 2.05 

OS/A+ 
version 2 

OS/A+ 
vers ion 4 

t----------+---------t--.--+ 
I I 

I I I 
+---------t----------+--------t 

RAM-based I I I I 
Software 

I I I I 
+--------+--------+--------+ 

Now, obvious ly, the vast majority of the Atari 
user population finds itself in the upper left box 
(Atari BASIC with Atari DOS). And, yet, beca use 
I really don' t like working with " MEM.5AV" a nd 
"DUP.5YS" (and the consequential swapping in 
and out and sometimes los ing my memory and 
... ), I generally leave that left-ha nd column for 
last. And, unfortunately, in this case I apparently 
didn' t even get to it. For shame. 

Anyway, taking F.T. Meiere's advice to hea rt, 
I have indeed tested the cha nge he has proposed 
in several of the possible configurations. Addi
tionally, I have looked at my original code and 
found out why it fail ed (and w hy this new code 
works). So here, without further ado, is the fi x to 
my RS-232 fix in the form of a change to line 1990 
of the assembly language code: 

was: 1990 ]MP (OOSINI) WRONG! 
now: 1990]MP PATCH3 RIGHT! 

To Excel Or Not To Excel 
The new Atari machine is named the "1200XL. " I 
suppose the "XL" is supposed to deSignate speed 
and sexiness, a la sports cars . And certamly the 
machine looks sleek and sexy enough; it is by fa r 
the best looking of the current crop of home com
puters. Were it not for the seria l I/O cable, you 
could easily en vision holding the machine in :your 
lap while leaning back in your easy chalf, ad miring 
and ca ressing it as you would a glass of good 
w ine. 

Let' s look at the obvious features : 

• Pillses: 62K of RAM, two character sets, a self-test 


