
330 POKE 1439+1*3+1,143+16*<V-1):PO

KE 1471+1*3+1,143+16*(V-l)

340 POKE 1439+1*3 +2, 143+16* (V-l) :PO

KE 1471+1*3+2,143+16*(V-l):SDUN

D 128,3:NEXT I

350 FOR 1=1 TO 2000:NEXT I:GOTO 190

360 REM PLAY A TUNE

370 FOR 1=1 TO Y:SOUND 133,6

380 SOUND 159,6:S0UND 176,3:S0UND 1

76,3:S0UND 159,6

390 NEXT Is SOUND 133,6:RETURN

400 X=1167:GOSUB 540:ON K+l GOSUB 4

20,440,450,460,470,480,490,500,

510,520:REM DRAW NUMBERS

410 RETURN

420 POKE X,142:P0KE X+l,141:P0KE X+

32,138:POKE X+33,133

430 POKE X+64,140:POKE X+65,140:RET

URN

440 POKE X.,133:P0KE X+l,138:P0KE X+

32,133:P0KE X+33,138:POKE X+64,

132:P0KE X+65,136:RETURN

450 POKE X,,140:POKE X+i,143:P0KE X +

33,140:POKE X+32,143:POKE X+64,

140:POKE X+65,140:RETURN

460 POKE X,140:POKE X+32, 140s POKE X

+64,140:POKE X+65,140:POKE X + l,

143sP0KE X+33,143:RETURN

470 POKE X,138:POKE X+32,140:POKE X

+1,130:POKE X+33,142:P0KE X+64,

12B:P0KE X+65,136:RETURN

480 POKE X,143:POKE X+32,140sPOKE X

+64,140:POKE X+1,140:POKE X+33,

143:P0KE X+65,140:RETURN

490 POKE X,143:POKE X+32,143:POKE X

+64,140:POKE X+1,140:POKE X+33,

141:P0KE X+65,140:RETURN

500 POKE X,140:POKE X+32,129:POKE X

+64,132=P0KE X+65,128:P0KE X+l,

141:P0KE X+33,138sRETURN

510 POKE X,142:POKE X+32,142:POKE X

+64,140:POKE X+65,140=POKE X+l,

141:P0KE X+33,141sRETURN

520 POKE X,142:P0KE X+32,140;POKE X

+64,140:POKE X+l,141:P0KE X+33,

141:P0KE X+65,140:RETURN

530 REM DRAW BLOCK

540 FOR 1=110 TO 236 STEP 32;PRINT

3I,CHR*<128)+CHR*(128)+CHR*(12S

>+CHR*(128>;:NEXT I:RETURN

Program 7: PC/PCjr Number Game

10 KEY OFF:WIDTH 40

20 BOSUB 280

30 CLS:DEF SEG=O:POKE 1047,PEEK(1047) OR

32

40 COLOR 2

50 B1*=STRING*<3,219):B2*=B1*:B3*=B1*

60 R=INT(RND(1)*1O):IF R=OLD THEN 60

70 OLD = R

80 GOSUB 180:CDL0R 7

90 LOCATE 12,13:PRINT"Press This Key"

100 POKE 1050,PEEK£1052)

110 C* = INKEY*:POKE 1050,PEEK<1052):Z =

RND(1):IF C* = "" THEN 110

120 IF C*=" " THEN CLS:END

130 IF VAL(C*)OR THEN SOUND 80,7: GOTO 1
10

140 GOSUB 520

150 GOSUB 400

160 CLS

170 GOTO 60

180 CO=CO+1:IF C0=16 THEN C0=2

190 IF CO=B THEN C0=9

2OO FOR 1=1 TO 6

210 X=A(R,I)

220 FOR J= 1 TO 8

230 COLOR 0:X=X*2

240 IF X>255 THEN X=X-256:COLOR CO

250 LOCATE 1+3,J+16:PRINT CHR*1219)

260 NEXT J,I

270 RETURN

280 CLS:LOCATE 2,11:PRINT"Learn The Numb

ers"

290 LOCATE 5,2:PRINT" This is a pre-sch

ool number recogni—";

300 PRINT "tion game. The computer displ

ays a"

310 PRINT "number, and you must -find and

press thatkey on your keyboard."

320 PRINTrPRINT" If correct, that numbe

r o-f bl ocks i s drawn, and you are gi ven

another number.";

330 PRINT"I-f not correct, the computer w

ill ask you -for another answer."

340 PRINTrPRINT" To stop the program, p

ress the space bar whe asked -for an ans

wer. "

350 GOSUB 520

360 GOSUB 610

370 PRINT:PRINT" hit any key to c

ontinue ";

380 V* = INKEYt:Z=RND(l):IF V* = "" THEN

380

39O RETURN

400 IF R=0 THEN RETURN

410 X=1:X1=1:X2=R:H=1

420 FOR 1= XI TO X2 STEP X

430 CO=CO+1:IF C0=16 THEN C0=2

440 IF CD=B THEN C0=9

450 COLOR CO*H:SOUND 1*40+130,3

460 LOCATE 16,1*4-2:PRINT Bl*:LOCATE 17,

1*4-2:PRINT B2*:LOCATE 18,I*4-2:PRINT B3*

470 NEXT I

480 IF X= -1 THEN RETURN

490 FOR U=l TO 500*R:NEXT U

500 X=-1:X1=R:X2=1:H=O

510 GOTO 420

520 RESTORE

530 FOR 1= 1 TO 8

540 READ B

550 SOUND B,7

560 SOUND 32767,2

570 NEXT I

580 RETURN

590 DATA 174.61,174.61,174.61,174.61

600 DATA 220,130.81,220,174.61

610 FOR I = 0 TO 9:FOR J = 1 TO 6:READ B

:A(I,J) = B:NEXT J,I:RETURN

620 DATA 60,102,110,118,102,60,24,56,24,

24,24,126

■630 DATA 60,102,12,24,48,126,126,12,24,1

2,102,60

640 DATA 12,28,60,108,126,12,126,96,124,

6,102,60

650 DATA 60,96,124,102,102,60,126,6,12,2

4,48,48

660 DATA 60,102,60,102,102,60,60,102,62,

6,12,56 ©
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330 POKE 1439+I'3+1,143+16'(V-ll:PO 
KE 1471+1'3+1,143+16' (V-ll 

340 POKE 1439+I'3+2,143+16'(V-ll:PO 
KE 1471+I'3+2,143+16'(V-ll:S0UN 
D 128,3:NEXT I 

350 FOR 1=1 TO 2000:NEXT I:GOTO 190 
360 REM PLAY A TUNE 
370 FOR 1=1 TO Y:SOUND 133,6 
380 SOUND 159,6:S0UND 176,3:S0UND 1 

76,3:S0UND 159,6 
390 NEXT I:SOUND 133,6:RETURN 
400 X=1167:GOSU8 540:0N K+l GOSUB 4 

20,440,450,460,470,480,490,500, 
510,520:REM DRAW NUMBERS 

410 RETURN 
420 POKE X,142:POKE X+l,141:POKE X+ 

32,138:POKE X+33,133 
430 POKE X+64,140:POKE X+65,140:RET 

URN 
440 POKE X,133:POKE X+l,138:POKE X+ 

32,133:POKE X+33,138:POKE X+64, 
132:POKE X+65,136:RETURN 

450 POKE X,140:POKE X+l,143:POKE X+ 
33,140:POKE X+32,143:POKE X+64, 
140:POKE X+65,140:RETURN 

460 POKE X,140:POKE X+32,140:POKE X 
+64,140:POKE X+65,140:POKE X+l, 
143:POKE X+33,143:RETURN 

470 POKE X,138:POKE X+32,140:POKE X 
+1,130:POKE X+33,142:POKE X+64, 
128:POKE X+65,136:RETURN 

480 POKE X,143:POKE X+32,140:POKE X 
+64, 140:POKE X+l,140:POKE X+33, 
143:POKE X+65,140:RETURN 

490 POKE X,143:POKE X+32,143:POKE X 
+64,140:POKE X+l,140:POKE X+33, 
141:POKE X+65 , 140:RETURN 

500 POKE X,140:POKE X+32,129:POKE X 
+64,132:~OKE X+65,128:POKE X+l, 
141:POKE X+33,138:RETURN 

510 POKE X,142:POKE X+32,142:POKE X 
+64, 140:POKE X+65,140:POKE X+l, 
141:POKE X+33,141:RETUR~ 

520 POKE X,142:POKE X+32,140:POKE X 
+64, 140:POKE X+l,141:POKE X+33, 
141:POKE X+65,140:RETURN 

530 REM DRAW BLOCK 
540 FOR 1=110 TO 236 STEP 32:PRINT 

~I,CHR$(128l+CHR$(128l+CHR$(128 

l+CHR$(128l;:NEXT I:RETURN 

Program 7: PCjPCjr Number Game 

10 KEY OFF:WIDTH 40 
20 GOSUB 280 
30 CLS:DEF SEG=O:POKE 1047,PEEK(1047l OR 

32 
40 COLOR 2 
50 Bl$=STRING$(3,219l:B2$=Bl$:B3$=Bl$ 
60 R=INT(RND(ll'10l:IF R=OLD THEN 60 
70 OLD = R 
80 GOSUB 180:COLOR 7 
90 LOCATE 12, 13:PRINT"Press This Key" 
100 POKE 1050,PEEK(1052l 
110 C$ = INKEY$:POKE 1050,PEEK(1052l:Z 
RND(ll:IF C$ = "" THEN 110 

120 IF C$=" " THEN CLS:END 
130 IF VAL(C$l <>R THEN SOUND 80,7:GOTO 1 
10 

140 GOSUB 520 
150 GOSUB 400 
160 CLS 
170 GOTO 60 
180 CO=CO+l:IF CO=16 THEN CO=2 
190 IF CO=8 THEN CO=9 
200 FOR 1=1 TO 6 
210 X=A <R, I l 
220 FOR J= 1 TO 8 
230 COLOR 0:X=X'2 
240 IF X>255 THEN X=X-256:COLOR CO 
250 LOCATE 1+3,J+16:PRINT CHR$(219l 
260 NEXT J,I 
270 RETURN 
280 CLS:LOCATE 2, 11:PRINT"Learn· The Numb 
ers" 
290 LOCATE 5,2:PRINT" This is a pre-sch 
Dol number rec:ogni-"; 
300 PRINT lOtion game. The computer displ 
ays an 
310 PRINT "number, and you must find and 
press that key on your keyboard." 

320 PRINT:PRINT" If correct, that numbe 
r of blocks is drawn, and you are given 

another number."; 
330 PRINT"If not correct, the computer w 
ill ask you for another answer." 
340 PRINT:PRINT" To stop the program, p 
ress the space bar whe asked for an ans 
wer ... 
350 GOSUB 520 
360 GOSUB 610 
370 PRINT:PRINT" 
ontinue "; 

hit any key to c 

380 V$ = INKEY$: Z=RND (1) : IF V$ = .... THEN 
380 

390 RETURN 
400 IF R=O THEN RETURN 
410 X=1:Xl=1:X2=R:H=1 
420 FOR 1= Xl TO X2 STEP X 
430 CO=CO+l:IF CO=16 THEN CO=2 
440 IF CO=8 THEN CO=9 
450 COLOR CO.H:SOUND 1'40+130,3 
460 LOCATE 16, 1'4-2: PRINT Bl$:LOCATE 17, 
I*4-2:PRINT B2$:LOCATE 18,I'4-2:PRINT B3$ 
470 NEXT I 
480 IF X= -1 THEN RETURN 
490 FOR U=l TO 500.R:NEXT U 
500 X=-1:Xl=R:X2=1:H=0 
510 GOTO 420 
520 RESTORE 
530 FOR 1= 1 TO 8 
540 READ B 
550 SOUND B,7 
560 SOUND 3 2767,2 
570 NEXT I 
580 RETURN 
590 DATA 174.61,174.61,174.61,174.61 
600 DATA 220,130.81,220,174.61 
610 FOR I = 0 TO 9:FOR J = 1 TO 6:READ B 
:A(I,Jl = B:NEXT J,I:RETURN 
620 DATA 60,102,110,118,102,60,24,56,24, 
24,24,126 
·630 DATA 60,102,12,24 , 48,126,126,12,24,1 
2,102,60 
640 DATA 12,28,60, 108,126,12,126,96,124, 
6,102,60 
650 DATA 60,96,124,102,102,60,126 , 6,12,2 
4,48,48 
660 DATA 60,102,60,102,102,60,60,102,62, 
6,12,56 © 
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Dragonriders Of Pern For

Commodore 64 And Atari

Shay Addams

Dragonriders mixes the plot line

of Anne McAffrey's science fic

tion novels into a menu-driven,

all-text adventure that incorpo

rates a hi-res action sequence.

The scenario unfolds on Pern, a

faraway planet threatened by

silvery alien life forms (Thread)

drifting across space from a

nearby red star to destroy

everything they touch.

Only the flying dragons

bred for centuries in the Weyrs

of Pern's volcanic heights can

incinerate the Thread before it

hits the ground. In addition to a

half-dozen Weyrs, the planet's

fate is influenced by various

Holds, which are guided by

Lord Holders and Crafts Mas

ters. Ultimate success hinges on

forming alliances with these in

dividuals and groups—so poli

ticking, learning to figure out

and manipulate people and

events, is more important than

hand-eye coordination. The

computer moves for the other

Weyrs in the solitaire game, and

always controls the other Weyrs

when more than one person is

playing.

Negotiations And

Intrigue

Gameplay consists of two

phases, negotiation/intrigue and

Thread fighting. Most of the
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time you'll be involved with the

former. During this phase, an

all-text "event screen" reveals

exactly what's happening

around Pern at the moment,

with details on which Weyrs,

Holds, or Craftsmen are cur

rently engaged in negotiation or

attempts to form alliances. The

day on which these events will

be settled is noted, and the cur

rent date is posted at the bottom

right of the screen. When an

event reaches its settlement

date, the results are displayed at

the bottom of the screen. Wed

dings (preceded with a flourish

of trumpets), baby lizard

hatchings, plagues, and other

random events that can affect

the outcome of the game also

appear here.

To jump into the fray, press

the fire button (or function key).

You will see an "action menu."

The menu offers a list of eight

options that include description,

negotiate, attempt alliance, in

vite to wedding or hatching,

dragonrider or Lord Holder con

clave, or duel. Below the menu,

information on the status of

your Weyr names your three

strongest supporters among the

Holds and Craftsmen, and other

useful information. After choos

ing an option, you're presented

with a list of the various Holds

and Craftsmen and prompted to

pick one.

Forming Alliances

The description option returns

you to the event screen, where a

terse paragraph on the individ

ual tells his attitude toward you

and drops other hints that will

help determine the best way to

convince him to form an alli

ance with your Weyr. If you've

decided to negotiate or try to

form an alliance, you get to

choose up to three Holds or

Craftsmen to assist you. (You

cannot select to deal with any

one already engaged in a meet

ing.) Then you must pick from a

menu of negotiating attitudes:

pleading, conciliatory, amiable,

forceful, or threatening.

Now you're returned to the

event screen. No other actions

are possible while awaiting the

results of the meeting, so you're

limited to reading the events of

the day and plotting new strate

gies based on these happenings.

If Sea Cliff Hold rejects an alli

ance with Telgar Weyr, for in

stance, you'll know that,

depending on other variables,

you should negotiate with Sea

Cliff next. To enliven the

gameplay, a vividly colored map

of Pern occasionally takes over

the screen and pinpoints the

area where Thread is falling. A

prompt asks who will send

dragons, and the first player to

respond can dispatch as few or

as many dragons as he has on

hand. It's important to defend

the areas allied or bound to you,

REVIEWS 

Dragonriders Of Pern For 
Commodore 64 And Atari 
Shay Addams 

Dragol1riders mixes the plot line 
of Anne McAffrey's science fic
tion novels into a menu-driven, 
all-text adventure that incorpo
rates a hi-res action sequence. 
The scenario unfolds on Pern, a 
faraway planet threatened by 
silvery alien life forms (Thread) 
drifting across space from a 
nearby red star to destroy 
everything they touch. 

Only the flying dragons 
bred for centuries in the Weyrs 
of Pern's volcanic heights can 
incinerate the Thread before it 
hits the ground. In addition to a 
half-dozen Weyrs, the planet's 
fate is influenced by various 
Holds, which are guided by 
Lord Holders and Crafts Mas
ters. Ultimate success hinges on 
forming alliances with these in
dividuals and groups-so poli
ticking, learning to figure out 
and manipulate people and 
events, is more important than 
hand-eye coordination. The 
computer moves for the other 
Weyrs in the solitaire game, and 
always controls the other Weyrs 
when more than one person is 
playing. 

Negotiations And 
Intrigue 
Gameplay consists of two 
phases, negotiation/intrigue and 
Thread fighting. Most of the 
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time you'll be involved with the 
former. During this phase, an 
all-text "event screen" reveals 
exactly what's happening 
around Pern at the moment, 
with details on which Weyrs, 
Holds, or Craftsmen are cur
rently engaged in negotiation or 
attempts to form alliances. The 
day on which these events will 
be settled is noted, and the cur
rent date is posted at the bottom 
right of the screen. When an 
event reaches its settlement 
date, the results are displayed at 
the bottom of the screen. Wed
dings (preceded with a flourish 
of trumpets), baby lizard 
hatchings, plagues, and other 
random events that can affect 
the outcome of the game also 
appear here. 

To jump into the fray, press 
the fire button (or function key). 
You will see an "action menu." 
The menu offers a list of eight 
options that include description, 
negotiate, attempt alliance, in
vite to wedding or hatching, 
dragonrider or Lord Holder con
clave, or duel. Below the menu, 
information on the status of 
your Weyr names your three 
strongest supporters among the 
Holds and Craftsmen, and other 
useful information. After choos
ing an option, you 're presented 
with a list of the various Holds 

and Craftsmen and prompted to 
pick one. 

Forming Alliances 
The description option returns 
you to the event screen, where a 
terse paragraph on the individ
ual tells his attitude toward you 
and drops other hints that will 
help determine the best way to 
convince him to form an alli
ance with your Weyr. If you 've 
decided to negotiate or try to 
form an alliance, you get to 
choose up to three Holds or 
Craftsmen to assist you. (You 
cannot select to deal with any
one already engaged in a meet
ing.) Then you must pick from a 
menu of negotiating attitudes: 
pleading, conciliatory, amiable, 
forceful, or threatening. 

Now you're returned to the 
event screen. No other actions 
are possible while a'waiting the 
results of the meeting, so you 're 
limited to reading the events of 
the day and plotting new strate
gies based on these happenings. 
If Sea Cliff Hold rejects an alli
ance with Telgar Weyr, for in
stance, you'll know that, 
depending on other variables, 
you should negotiate with Sea 
Cliff next. To enliven the 
gameplay, a vividly colored map 
of Pern occasionally takes over 
the screen and pinpoints the 
area where Thread is falling. A 
prompt asks who will send 
dragons, and the first player to 
respond can dispatch as few or 
as many dragons as he has on 
hand. It's important to defend 
the areas allied or bound to you, 



ONEPROGRAMYOUCAN'T
AFFORDTOBEWITHOUT!

INQUIRY...
1 Coven all hardware, software, and accessories
in your home

- Insured on a replacement tost basis
• All Risk Coverage including flood, quake, and
hreakage

i Covers damage to DP equipment from short circuit,
blowout, or other electrical damage or disturbance-
including Miring

1 Automatic coverage for newly acquired property up
to 60 days

1 Can be used for business or personal use or
combination

Don't depend on your
homeowner's policy.
You need specific protection!
When you chose your personal computer,

you looked for the broadest capability at the

best price. That's exactly what you should

look for in an insurance policy to protect

your investment and that's exactly what

Martel's policy offers you.

Broad Form, All Risk,
replacement cost
Though the hardware portion of a home

computer used exclusively for personal

__ activities is covered under the property

portion of your homeowner's (or renter's) policy, it will probably be on the same basis as any

other household item. Thus, if you have to file a claim, payment will be made only if the loss
was as a result of a covered peril and in almost all cases only if the computer is used for personal
use only. Also, unless yours is a replacement cost policy, your claim will be paid on a purchase

price minus depreciation basis. DONT TAKE A CHANCE THAT YOU WONT HAVE ADEQUATE

PROTECTION. FILL OUT THE APPLICATION BELOW TODAY AND RETURN IT TO MARKEL.

1 Even covers equipment leased or rented from others
Low S5« deductible — VISA or MasterCard accepted
COVERAGE AVAILAItl.K FOR PORTA™ p
COMI'lTI-KS:

RESIDENTIAL, BUSINESS AND/OR PERSONAL COMPUTE™1
Application

NAME phone(.

ADDRESS

CITY STATE ZIP. OCCUPATION

VALUES (100%): Hardware Software Access Total:

D Up to 5000 $32.50

D 5000-15,000 $47.50

□ 15,000-25,000 $62.50

D Portable Computers 2 * Above Premium

Premium:

(Attach separate list of all equipment.)

Any losses last 3 years? □ Yes D No

Homeowner's Insurance? DYes D No

PAYMENT INFORMATION: D My check/money order payable to Markel Service, Inc. for $.

D Please charge my annual premium of $

_isenclosed.

to: DVISA □ MasterCard.

EXPIRATION

DATE
ACCOUNT

NUMBER

Month Year

Print name exactly as it appears on charge card:
SIGNATURE

FIRST

Date coverage

desired to be effective:

MIDDLE LAST DATE

NOTAVAILABLE INNEW YORK OR CONNECTICUT

Make your check or money order payable to and mail to:

MARKEL SERVICE, INC.
5310 Markel Road, Richmond, VA 23230

1-800-446-6678 or 1-800-552-3408 (VA)

M

ONE PROGRAM YOU CAN'T 
AFFORD TO BE WITHOUT! 

Don't depend on your 
homeowner's policy. 
You need specific protection! 
When you chose your personal computer, 
you looked for the broadest capability at the 
best price. That's exactly what you should 
look for in an insurance policy to protect 
your investment and that's exactly what 
Markel's policy offers you. 

Broad Form, All Risk, 
replacement cost. 
Though the hardware portion of a home 
computer used exclusively for personal 
activities is covered under the property 

portion of your homeowner's (or renter's) policy, it will probably be on the same basis as any 
other household item. Thus, if you have to file a claim, payment will be made only if the loss 
was as a result of a covered peril and in almost all cases only if the computer is used for personal 
use only. Also, unless yours is a replacement cost policy, your claim will be paid on a purchase 
price minus depreciation basis. DON'T TAKE A CHANCE THAT YOU WON'T HAVE ADEQUATE 
PROTECTION. FILL OUT THE APPLICATION BELOW TODAY AND RETURN IT TO MARKEL. 

••••••••••••••••••••••••••••••••••••••••••••••• 
= RESIDENTIAL, BUSINESS AND/OR PERSONAL COMPUTER = 
= Application = 
= NAME PHONE( __ ) = 
• ADDRESS • • • • em' STATE ZIP OCCUPATION • 

• VALUES (100%): Hardware Software Access Total: • • • • 0 Up to 5000 ............................................... .... ..................... $32.50 Premium: • 
• 05000·15,000 ................. ... . ............ $47.50 (Attach separate list of all equipment. ) • 
• 0 15,000·25,000 .................. $62.50 Any losses last 3 years? 0 Yes 0 No • 
• 0 Portable Computers ........................... 2 x Above Premium Homeowner's Insurance? 0 Yes 0 No • • • • PAYMENT INFORMATION: 0 My check/ money order payable to Markel Service, Inc. for $ is enclosed. • 

= 0 Please charge my annual premium of $ to: 0 VISA 0 MasterCard. = 
• EXPIIlATION IT] IT] ,\COOllNT • 

DATE NUMBER 
• Month Vel' • 

• Print name exactly as it appears on charge card: • · ~- . • • • fi RST ' '' DOLE lAST DATE • 

• Date coverage Make your check or money order payable to and mail to: • 
• desired to be effective: (BJ MARKELSERVKE,INC. • 
• M. 5310 Markel Road, Richmond, VA 23230 • 
• NOT AVAILABL£ IN NEW ' 'aRK OR CONNECTICUT 1.800.446.6678 or 1.800.552.3408 (VA) • 

••••••••••••••••••••••••••••••••••••••••••••• ~I 



because other Holds will be

more likely to form alliances

with you.

A Turn (Pern year) takes

two to seven minutes, depend

ing on which of three speed

settings is chosen, and you can

choose to play games from 1 to

99 Turns long. Following each

Turn, a victory status screen

awards two points for each

Hold and one for each Craft

Hall you've allied with. You

need 20 points to win.

Hi-Res Panorama

The Thread-fighting sequence is

played on a colorful, hi-res pan

orama of Pern's countryside

that's complete with a castle. As

wisps of Thread drift slowly to

ward the surface, you maneuver

a flying dragon that burns them

up with its fiery breath while

avoiding their deadly touch. It's

vital to do well in this phase, in

order to convince the Holds of

your capability to defend them.

In flight, the dragon wraps

around to the other side of the

screen. Sprites are employed for

a 3-D effect—you can point the

dragon at the horizon and hit

the stick to watch him shrink in

size as he flies into the distance

and vaporizes Thread that's fall

ing further away. Before start

ing, you can set the level (0-3)

at which Thread falls, and this

sense of depth adds an effective

new dimension to action games.

The screen flashes red

when your dragon dies, and it's

replaced by another until your

supply of dragons is depleted.

After all players have completed

this phase, a results screen

shows how many dragons were

killed and which Holds are

Thread-infested. At this point,

you can save the game in

progress to disk or continue

with the next Turn of 240 days.

One positive feature of the pro

gram is that it is entirely RAM-

resident, so you never have to

wait for it to access the disk for

more data the way most adven

tures do.

The Agreeable Pern
Pern is unusual in its gameplay

and structure, and even more so

in its victory requirements—

winning depends on getting

characters to agree with you, not

on the number killed by you.

And if too many Holds get in

fested, no one wins. Much of

the fun emerges from recogniz

ing the traits of various charac

ters, predicting and exploiting

how they react to certain actions

and persuasions, and ultimately

being drawn into the day-to-day

life and culture of Pern. If

you're tired of shooting up the

same retreaded space ships,

weary of typing "look under

rock," this one-of-a-kind game

may offer the offbeat kind of

entertainment you're seeking.

Dragonriders of Pern is also an

intriguing forerunner of the next

generation of computer games,

more than a few of which will

also be based on established

novels.

Dragonriders of Pern

Epyx

1043 Kiel Court

Sunnyvale, CA 94086

$39.95

Disk: C-64, Atari

Cassette: C-64 <8

Magic

Speech For

The 64
Charles Brannon, Program Editor

Computers have been talking

for a long time. When you dial

a wrong number, you probably

have heard AT&T's computer

reciting the incorrect number.

However, speech synthesis for

microcomputers has only re

cently become affordable as a

consumer item.

You can buy a disk drive to

quickly load and save programs

and files. A modem opens up

because other. Holds will be 
more likely to form alliances 
with you. 

A Turn (Pern year) takes 
two to seven minutes, depend
ing on which of three speed 
settings is chosen, and you can 
choose to play games from 1 to 
99 Turns long. Following each 
Turn, a victory status screen 
awards two points for each 
Hold and one for each Craft 
Hall you've allied with. You 
need 20 points to win. 

Hi-Res Panorama 
The Thread-fighting sequence is 
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order to convince the Holds of 
your capability to defend them. 

In flight, the dragon wraps 
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screen. Sprites are employed for 
a 3-D effect-you can point the 
dragon at the horizon and hit 
the stick to watch him shrink in 
size as he flies into the distance 
and vaporizes Thread that's fall
ing further away. Before start
ing, you can set the level (0-3) 
at which Thread falls, and this 
sense of depth adds an effective 
new dimension to action games. 
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supply of dragons is depleted. 
After all players have completed 
this phase, a results screen 
shows how many dragons were 
killed and which Holds are 
Thread-infested. At this point, 
you can save the game in 
progress to disk or continue 
with the next Turn of 240 days. 
One positive feature of the pro
gram is that it is entirely RAM
resident, so you never have to 
wait for it to access the disk for 
more data the way most adven
tures do. 

The Agreeable Pem 
Pern is unusual in its gameplay 
and structure, and even more so 
in its victory requirements
winning depends on getting 
characters to agree with you, not 
on the number killed by you. 
And if too many Holds get in
fested, no one wins. Much of 
the fun emerges from recogniz
ing the traits of various charac
ters, predicting and exploiting 
how they react to certain actions 
and persuasions, and ultimately 
being drawn into the day-to-day 
life and culture of Pern. If 
you're tired of shooting up the 
same retreaded space ships, 
weary of typing " look under 
rock," this one-of-a-kind game 
may offer the offbeat kind of 
entertainment you're seeking. 
Dragol1riders of Peril is also an 
intriguing forerunner of the next 
generation of computer garnes, 
more than a few of which will 
also be based on established 
novels. 
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1043 Kiel Court 
SUllllyvale, CA 94086 
$39.95 
Disk: C-64, Atari 
Cassette: C-64 
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The 64 
Charles Brannon, Program Editor 

Computers have been talking 
for a long time. When you dial 
a wrong number, you probably 
have heard AT&T's computer 
reciting the incorrect number. 
However, speech synthesis for 
microcomputers has only re
cently become affordable as a 
consumer item. 

You can buy a disk drive to 
quickly load and save programs 
and files. A modern opens up 
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the world of on-line data bases

and services. Add a printer to

your system and you can pro

cess words, list programs, and

print computer graphics. You

can pick from a bevy of light

pens, joysticks, graphics tablets,

and other low-cost peripherals.

But few peripherals have as dra

matic an effect as giving your

computer the power of speech.

A Natural Voice
Some synthesizers build words

out of phonemes, the basic

sounds that are inherent to

speech, such as consonants and

vowels. Since all the compo

nents of speech are available to

phoneme-based synthesizers,

they can speak any word, but

they do sound metallic, in

human, somewhat robotic. No

one would mistake it for a

natural voice.

Commodore uses a differ

ent technique. A limited vocab

ulary is spoken by a person and

recorded on a mainframe com

puter. The digitized speech is

then analyzed, compacted, and

reconstructed. Because of the

compacting, a minimum amount

of memory is used. This enables

Commodore to pack a lot of

words into a small amount of

memory.

Installation

The Magic Voice cartridge plugs

into the Commodore 64 car

tridge port. If you are using a

TV, the Magic Voice module also

has a plug that goes into the

audio/video socket on your

computer. The SID chip mixes

its own sound with the voice,

then drives it through the TV

speaker. If you use a monitor or

stereo for sound, you plug the

audio out from the audio/video

socket into the Magic Voice

module. An output from the

module is then attached to your

monitor or stereo. In theory, this

should work fine. But these two

wires are usually molded to

gether so it's difficult to plug

the audio jack into Magic Voice
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and the video into your moni

tor. It's impossible if you use

the rear connections on a Com

modore monitor. The cable isn't

long enough. Fortunately, you

can buy an RCA phono exten

sion cord to get the extra length.

Magic Voice knows 235

words. The vocabulary covers a

wide variety of common words

and a list of computer-specific

terms such as cursor and disk.

The cartridge automatically adds

commands to BASIC without

using any of the BASIC memory

space. Machine language pro

grammers, however, will have

to live without the memory at

$C000-$C3FF, which is used by

Magic Voice.

To program speech, you use

the command SAY. SAY "HI"

will do just that. The female

voice is remarkably pure and

natural. In fact, you can actually

mistake the voice for that of a

real person. You can also use

variables, such as SPEAK A$.

One limitation of SAY is that

you must use a separate state

ment for each word. You cannot

SAY "YOU ARE CORRECT",

but must SAY "YOU":SAY

"ARE":SAY "CORRECT".

When a voice is playing,

the 64 does not wait for it to

finish. This lets your program

run quickly, since the speech

doesn't slow it down. The com

puter will wait for the word to

be finished if you send another

word while it is speaking. A

system variable called RDY is

added to BASIC to let you de

tect when the box is through

talking.

No Chipmunks

You can speed up or slow down

the rate of speech, but not dra

matically. The RATE command

accepts a number from one to

ten. Rate #4 is the normal, de

fault setting. Rate #1 speaks

0.65 times slower than normal,

and rate #10 is 1.4 times faster.

Changing the rate doesn't

change the pitch. You won't get

a chipmunk sound. The remain

ing command, VOC, is only

used when you've loaded addi

tional words into memory (more

on that later).

These new BASIC com

mands make programming

speech easy. You can also refer

to words by their number in the

dictionary. For example, SAY

157 will utter "YES." This is the

most memory-efficient tech

nique, but it makes your pro

gram hard to read.

The biggest problem is try

ing to find the words you need

to communicate. Since there are

only 235 words, you cannot say

everything that comes to mind.

The manual includes two vocab

ulary listings, one of them in al

phabetical order to help you

quickly find the available words.

There are no basic phonemes,

so there is no way to construct

words not in the vocabulary.

This problem can' be allevi

ated by adding additional

speech cartridges that expand

the vocabulary. Commodore has

promised variations on the voice

such as male and child voices.

There are also two Commodore

games that can use Magic

Voice—Gorf and Wizard of YJor.

When your ship is destroyed,

Gorf laughs, "HA-HA-HA

SPACE CADET." Psychological

warfare, with the computer

challenging and taunting you,

adds an extra dimension to

game play. Curiously, this voice

is computery and hard to under

stand, following the example set

by the arcade versions of the

games.

The manual gives an ade

quate explanation on how to use

the module, and has many ex

ample BASIC programs that use

speech, such as a program that

can say any number up to

999,999,999 by stringing to

gether words like "two - million -

one - hundred - thousand - four -

hundred - thirty-two." There is

also good documentation for

using Magic Voice Kernal

routines in machine language

programs. There is no documen-

the world of on-line data bases 
and services. Add a printer to 
your system and you can pro
cess words, list programs, and 
print computer graphics. You 
can pick from a bevy of Ught 
pens, joysticks, graphics tablets, 
and other low-cost peripherals. 
But few peripherals have as dra
matic an effect as giving your 
computer the power of speech. 

A Natural Voice 
Some synthesizers build words 
out of phonemes, the basic 
sounds that are inherent to 
speech, such as consonants and 
vowels. Since all the compo
nents of speech are available to 
phoneme-based synthesizers, 
they can speak any word, but 
they do sound metallic, in
human, somewhat robotic. No 
one would mistake it for a 
natural voice. 

Commodore uses a differ
ent technique. A limited vocab
ulary is spoken by a person and 
recorded on a mainframe com
puter. The digitized speech is 
then analyzed, compacted, and 
reconstructed. Because of the 
compacting, a minimum amount 
of memory is used. This enables 
Commodore to pack a lot of 
words into a small amount of 
memory. 

Installation 
The Magic Voice cartridge plugs 
into the Commodore 64 car
tridge port. If you are using a 
TV, the Magic Voice module also 
has a plug that goes into the 
audio/video socket on your 
computer. The SID chip mixes 
its own sound with the voice, 
then drives it through the TV 
speaker. If you use a monitor or 
stereo for sound, you plug the 
audio out from the audio/video 
socket into the Magic Voice 
module. An output from the 
module is then attached to your 
monitor or stereo. In theory, this 
should work fine. But these two 
wires are usually molded to
gether so it's difficult to plug 
the audio jack into Magic Voi~e 
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and the video into your moni
tor. It's impossible if you use 
the rear connections on a Com
modore monitor. The cable isn't 
long enough. Fortunately, you 
can buy an RCA phono exten
sion cord to get the extra length. 

Magic Voice knows 235 
words. The vocabulary covers a 
wide variety of common words 
and a list of computer-specific 
terms such as cllrsor and disk. 
The cartridge automatically adds 
commands to BASIC without 
using any of the BASIC memory 
space. Machine language pro
grammers, however, will have 
to live without the memory at 
$COOO-$C3FF, which is used by 
Magic Voice. 

To program speech, you use 
the command SAY. SAY "HI" 
will do just that. The female 
voice is remarkably pure and 
natural. In fact, you can actually 
mistake the voice for that of a 
real person. You can also use 
variables, such as SPEAK A$. 
One limitation of SAY is that 
you must use a separate state
ment for each word. You cannot 
SAY "YOU ARE CORRECT", 
but must SAY "YOU":SAY 
"ARE":SAY"CORRECT". 

When a voice is playing, 
the 64 does not wait for it to 
finish. This lets your program 
run quickly, since the speech 
doesn't slow it down. The com
puter will wait for the word to 
be finished if you send another 
word while it is speaking. A 
system variable called RDY is 
added to BASIC to let you de
tect when the box is through 
talking. 

No Chipmunks 
You can speed up or slow down 
the rate of speech, but not dra
matically. The RATE command 
accepts a number from one to 
ten . Rate #4 is the normal, de
fault setting. Rate #1 speaks 
0.65 times slower than normal, 
and rate #10 is 1.4 times faster. 
Changing the rate doesn't 
change the pitch. You won't get 
a chipmunk sound. The remain-

ing command, VOC, is only 
used when you've loaded addi
tional words into memory (more 
on that later). 

These new BASIC com
mands make programming 
speech easy. You can also refer 
to words by their number in the 
dictionary. For example, SAY 
157 will utter "YES." This is the 
most memory-efficient tech
nique, but it makes your pro
gram hard to read. 

The biggest problem is try
ing to find the words you need 
to communicate. Since there are 
only 235 words, you cannot say 
everything that comes to mind. 
The manual includes two vocab
ulary listings, one of them in al
phabetical order to help you 
quickly find the available words. 
There are no basic phonemes, 
so there is no way to construct 
words not in the vocabulary. 

This problem can' be allevi
ated by adding additional 
speech cartridges that expand 
the vocabulary. Commodore has 
promised variations on the voice 
such as male and child voices. 
There are also two Commodore 
games that can use Magic 
Voice-Gor! and Wizard of Wor. 
When your ship is destroyed, 
Gorf laughs, "HA-HA-HA 
SPACE CADET." Psychological 
warfare, with the computer 
challenging and taunting you, 
adds an extra dimension to 
game play. Curiously, this voice 
is computery and hard to under
stand, following the example set 
by the arcade versions of the 
games. 

The manual gives an ade
quate explanation on how to use 
the module, and has many ex
ample BASIC programs that use 
speech, such as a program that 
can say any number up to 
999,999,999 by stringing to
gether words like "two - million . 
one - hundred - thousand - four -
hundred - thirty-two." There is 
also good documentation for 
using Magic Voice Kernal 
routines in machine language 
programs. There is no documen-
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tation on how you can digitize

and create new words. That

would require expensive equip

ment in any case.

Applications

What can you do with Magic

Voice? Games that speak set up

a better computer-human rap

port. Talking prompts and in

structions allow youngsters who

cannot yet read to more easily

interact with the computer. This

is ideal for educational applica

tions. Word processing pro

grams can use spoken messages

when a displayed prompt might

be overlooked. And for the

handicapped, the Magic Voice

can read for the blind and talk

for the speech-impaired. As you

type, each letter can be pro

nounced, which can also help

teach touch typing. Also, Com

modore has announced plans to

support Magic Voice in future

software offerings.

Commodore Business Machines, Inc.

1200 Wilson Drive

West Chester, PA 19380

Price not yet announced.

Expected to be around $50. ©

Atari Touch Tablet And

Light Pen Tom R. Halfhill, Staff Editor

One of the most marvelous

things about home computers—

particularly Atari computers—is

their full-color graphics. And

one of the most frustrating

things about home computers

can be the complexity of pro

gramming those graphics.

Nearly everybody has been

impressed by the dazzling

graphics demos on the computer

screens at the local computer

shop or department store. But

when you first bring the com

puter home, unwrap it, set it up,

and plug it in, the screen is

forbiddingly blank—all it says is

READY.

The computer may be

ready, but you aren't. Where do

you start? How can you learn to

create those wonderful graphics

which helped sell you on the

computer in the first place?

If you're ambitious, you

might start tackling the BASIC

programming manual, plus

other books and magazines. But

it could require hours of study

before your first crude graphics

even begin to appear on the

screen. And by then you'll be

yearning for a better way.

There are better ways, of
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course. For instant results,

there's nothing like plugging in

some sort of input device which

lets you draw and paint using

skills you've been developing

since your first scribbles in

kindergarten. Ideally, this input

device should feel to your fin

gers like a traditional pencil,

crayon, or paintbrush; its effect

on the screen should resemble

the effect of these conventional

tools on paper; and it should in

sulate you from the extensive

programming.

Some graphics-drawing pro

grams use joysticks or paddle

controllers as input devices.

These are not traditional draw

ing implements, but they aren't

hard to master—particularly if

you've played videogames. Still,

it would be nice if the years you

spent learning how to manipulate

pencils, pens, and paintbrushes

could be wedded directly to an

input device which acts like a

pencil, pen, or paintbrush, and

which also eliminates the need

to program the computer on its

own level. Such a device would

also make the computer much

more accessible to youngsters.

They're still struggling to de

velop basic skills and don't need

anything extra to confuse them.

Generally, two solutions

have been invented: light pens

and touch tablets (also called

graphics tablets). Examined ob

jectively, they are technically

similar—both translate the posi

tion of a stylus into coordinates

which the computer under

stands as a point on the screen.

Therefore, both devices bypass a

major step in programming.

But in other, more subjec

tive ways, light pens and touch

tablets are quite different. Each

device has its own "feel," and

the ultimate choice must depend

on your own preferences. It's

analogous to the differences be

tween drawing in chalk or in

pen-and-ink. When choosing

between a light pen and a touch

tablet, your best bet is to try

your hand at both before decid

ing. However, there are a few

objective differences which

might sway your decision one

way or the other. Fortunately,

two recent products from Atari,

Inc., give Atari users a wider

choice between these two types

of drawing tools.

Compatible With

Almost Any System

The Atari Light Pen package in

cludes a stylus with a touch-

sensitive tip that plugs into a

joystick port with a 46-inch

cord; AtariGraphics software on

a snap-in ROM cartridge; and a

20-page manual. The package

works on any Atari computer,

but at least 48K RAM is recom

mended (and required to save

screen images on disk). To save

screens on tape, at least 16K

RAM is required.

The Atari Touch Tablet

package includes a graphics tab

let with two fire buttons that

plugs into a joystick port with a

48-inch cord; a plastic stylus

with a tiny fire button that

plugs into the tablet via a 27-

inch cord; AtariArtist software

on a ROM cartridge; a DOS 3.0

diskette; and a 21-page manual.

tation on how you can digitize 
and create new words. That 
would require expensive equip
ment in any case. 

Applications 
What can you do with Magic 
Voice? Games that speak set up 
a better computer-human rap
port. Talking prompts and in
structions allow youngsters who 
cannot yet read to more easily 
interact with the computer. This 
is ideal for educational applica
tions. Word processing pro
grams can use spoken messages 

when a displayed prompt might 
be overlooked. And for the 
handicapped, the Magic Voice 
can read for the blind and talk 
for the speech-impaired. As you 
type, each letter can be pro
nounced, which can also help 
teach touch typing. Also, Com
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support Magic Voice in future 
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things about home computers
particularly Atari computers-is 
their full-color graphics. And 
one of the most frustrating 
things about home computers 
can be the complexity of pro
gramming those graphics. 

Nearly everybody has been 
impressed by the dazzling 
graphics demos on the computer 
screens at the local computer 
shop or department store. But 
when you first bring the com
puter home, unwrap it, set it up, 
and plug it in, the screen is 
forbiddingly blank-all it says is 
READY. 

The computer may be 
ready, but you aren 't. Where do 
you start? How can you learn to 
create those wonderful graphics 
which helped sell you on the 
computer in the first place? 

If you're ambitious, you 
might start tackling the BASIC 
programming manual, plus 
other books and magazines. But 
it could require hours of study 
before your first crude graphics 
even begin to appear on the 
screen. And by then you 'll be 
yearning for a better way. 

There are better ways, of 
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course. For instant results, 
there's nothing like plugging in 
some sort of input device which 
lets you draw and paint using 
skills you've been developing 
since your first scribbles in 
kindergarten. Ideally, this input 
device should feel to your fin
gers like a traditional pencil, 
crayon, or paintbrush; its effect 
on the screen should resemble 
the effect of these conventional 
tools on paper; and it should in
sulate you from the extensive 
programming. 

Some graphics-drawing pro
grams use joysticks or paddle 
controllers as input devices. 
These are not traditional draw
ing implements, but they aren't 
hard to master-particularly if 
you've played videogames. Still, 
it would be nice if the years you 
spent learning how to manipulate 
pencils, pens, and paintbrushes 
could be wedded directly to an 
input device which acts like a 
pencil, pen, or paintbrush, and 
which also eliminates the need 
to program the computer on its 
own level. Such a device would 
also make the computer much 
more accessible to youngsters. 
They're still struggling to de-

velop basic skills and don't need 
anything extra to confuse them. 

Generally, two solutions 
have been invented: light pens 
and touch tablets (also called 
graphics tablets) . Examined ob
jectively, they are technically 
similar-both translate the posi
tion of a stylus into coordinates 
which the computer under
stands as a point on the screen. 
Therefore, both devices bypass a 
major step in programming. 

But in other, more subjec
tive ways, light pens and touch 
tablets are quite different. Each 
device has its own " feel ," and 
the ultimate choice must depend 
on your own preferences. It's 
analogous to the differences be
tween drawing in chalk or in 
pen-and-ink. When choosing 
between a light pen and a touch 
tablet, your best bet is to try 
your hand at both before decid
ing. However, there are a few 
objective differences which 
might sway your decision one 
way or the other. Fortunately, 
two recent products from Atari, 
Inc., give Atari users a wider 
choice between these two types 
of drawing tools. 

Compatible With 
Almost Any System 
The Atari Light Pen package in
cludes a stylus with a touch
sensitive tip that plugs into a 
joystick port with a 46-inch 
cord; AtariGraphics software on 
a snap-in ROM cartridge; and a 
20-page manual. The package 
works on any Atari computer, 
but at least 48K RAM is recom
mended (and required to save 
screen images on disk). To save 
screens on tape, at least 16K 
RAM is required. 

The Atari Touch Tablet 
package includes a graphics tab
let with two fire buttons that 
plugs into a joystick port with a 
48-inch cord; a plastic stylus 
with a tiny fire button that 
plugs into the tablet via a 27-
inch cord; AtariArtist software 
on a ROM cartridge; a DOS 3.0 
diskette; and a 21-page manual. 



The package works on any Atari

computer with at least 16K

RAM.

Getting started with either

package is quick and easy. You

just plug in the light pen or

touch tablet insert the ROM

cartridge, and switch on the

computer. If you have a disk

drive, you insert a system disk

with DOS before booting up.

Both packages seem to work

equally well with all versions of

Atari and OS/A+ DOS.

Light pens require calibra

tion, so the first thing the

AtariGraphics software asks you

to do is point the pen at a cer

tain spot on the screen. If noth

ing happens, it probably means

the brightness on your TV or

monitor is too low. Remember,

a light pen contains a photo

sensor that actually reads the

light emitted by the screen. If

there isn't enough light, the

computer can't determine where

the pen is pointing.

Proper calibration is the

Achilles heel of light pens, and

the Atari Light Pen is no excep

tion. Response can vary from

screen to screen, static electricity

can interfere with the readings,

and generally you'll have to

turn up the brightness until the

colors are partially washed out.

In fact, some dark colors won't

register a reading at all. One so

lution is to draw with bright

colors and then change them

into the darker colors you really

want after the work is finished.

Fortunately, because the Atari is

the only home computer besides

the IBM PCjr with color indirec

tion, this is very easy to do.

After the light pen is calibrated,

the main drawing screen appears.

The touch tablet, of course,

requires no calibration, so after

a title screen, the main menu

screen appears.

Two Types Of Menus
Although the AtariGraphics

(light pen) and AtariArtist (touch

tablet) programs share many

similarities, they have different
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The package works on any Atari 
computer with at least 16K 
RAM. 

Getting started with either 
package is quick and easy. You 
just plug in the light pen or · 
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cartridge, and switch on the 
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Atari and OSj A+ DOS. 

Light pens require calibra
tion, so the first thing the 
AtariGraphics software asks you 
to do is point the pen at a cer
tain spot on the screen. If noth
ing happens, it probably means 
the brightness on your TV or 
monitor is too low. Remember, 
a light pen contains a photo
sensor that actually reads the 
light emitted by the screen. if 
there isn't enough light, the 
computer can 't determine where 
the pen is pointing. 

Proper calibration is the 
Achilles heel of light pens, and 
the Atari Light Pen is no excep
tion. Response can vary from 
screen to screen, static electricity 
can interfere with the readings, 
and generally you'll have to 
turn up the brightness until the 
colors are partially washed out. 
In fact, some dark colors won't 
register a reading at all. One so
lution is to draw with bright 
colors and then change them 
into the darker colors you really 
want after the work is finished. 
Fortunately, because the Atari is 
the only home computer besides 
the IBM PCjr with color indirec
tion, this is very easy to do. 
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the main drawing screen appears. 
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requires no calibration, so after 
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An example of two pull-out menus

with the Atari Light Pen's

AtariGraphics software. They slide

across your picture when you touch

the pen to one of the tiny tabs along

the left side of the screen.

kinds of menus. The Atari-

Graphics software was obviously

influenced by the philosophy

exemplified by the Apple Mac

intosh. Along the left side of the

screen are four tiny white tabs;

pressing the light pen to any of

them causes a menu to slide

over your drawing. The four

menus allow you to choose

drawing modes, colors, patterns,

and storage options. When you

point to the tab again, the menu

slides back off the screen, leav

ing your drawing intact. You

can even make the tabs them

selves disappear by pressing the

TAB key on the keyboard.

In contrast to this pull-out

menu approach, the AtariArtist

software has the more conven

tional alternate menu screen.

Pressing either fire button on

the touch tablet or the button

on the stylus instantly flips be

tween the drawing screen and

the menu.

With either program, select

ing menu options requires only

two steps. All the options are

represented on the screen as

icons—small self-explanatory

pictures. With the light pen, you

point to the option icon you

want and then softly push the

pen against the screen. The

pen's pressure-sensitive tip reg

isters your choice. When using

the tablet, you move a pointer

around the screen by gently

touching the tablet's surface

with the stylus or your finger.
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Instead of pull-out menus, the Atari

Touch Tablet's AtariArtist software

has this separate menu screen, avail

able by pressing a button.

When the pointer indicates the

function you want, you press ei

ther fire button on the tablet or

the button on the stylus. Again,

this confirms your choice. (With

three buttons to choose from,

lefties aren't left out.)

The menu options available

in AtariArtist and AtariGraphics

are quite similar. With either

system you can draw freehand;

automatically draw circles, rec

tangles, and straight lines con

necting any two points;

automatically fill any shape

with a wide variety of colors

and patterns; change your selec

tion of colors and patterns; mag

nify a picture for fine detail

work; draw in two-way or four-

way mirror modes, in which

each stroke on one part of the

screen is mirrored on the oppo

site part; and, of course, save/

load screens using disk or tape.

Color Tradeoffs
But there are important differ

ences between the two pro

grams, too. For instance, the

AtariGraphics light pen software

has three major functions miss

ing from AtariArtist: You can

enter text on the screen from

the keyboard; superimpose a

grid of dots over your picture as

a guide for drawing straight

lines or proportioning; and draw

any kind of parallelogram, not

just squares and rectangles.

On the other hand, the

AtariArtist touch tablet software

This screen picture—a TV station

logo—was created by slipping a

bumper sticker beneath the touch tab
let's plastic surface and tracing the

design with the stylus.

has options that AtariGraphics

lacks: you can draw discs (solid

circles) and boxes (solid rectan

gles); you can draw "rays" (nu

merous lines emanating from a

single point); and you can vary

the brush stroke of the stylus

from fine to broad, or even sim

ulate drawing with two or three

styli at once.

Of course, there are ways

around each program's limita

tions. You could make discs and

boxes with the light pen by

drawing a circle or rectangle,

then filling it; you could draw

parallelograms with the touch

tablet by connecting straight

lines; and you could produce

rays with the light pen by draw

ing each radiating line sepa

rately. It's probably safe to say

that any screen which could be

created with one system could

be duplicated with the other.

Both AtariGraphics and

AtariArtist let you work with a

palette of 128 possible colors, of

which only four can be dis

played on the screen simulta

neously. At first this might seem

like an odd limitation, since

Atari computers are capable of

256 colors. The explanation is

that Atari had to compromise to

keep the packages compatible

with all Atari computers, past

and present. Ataris manufac

tured before early 1982 have the

CTIA graphics chip instead of

the more recent GTIA. The

CTIA chip displays only half as
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many luminances—eight for

each of the 16 colors, instead of

the GTIA's 16 luminances.

The limit of four simulta

neous colors is another compro

mise. Some Atari graphics

modes can display more than

four colors, but at lower resolu

tions. AtariArtist and

AtariGraphics both employ a

graphics mode of 160 by 192

pixels (screen dots), sometimes

referred to as GRAPHICS 7-1/2.

It can be accessed on Atari XLs

in BASIC, but not on previous

Ataris without special program

ming. The Atari's maximum

resolution is 320 X 192 pixels

(GRAPHICS 8), but that mode

offers only two colors. So Atari

traded less resolution for more

colors.

Interestingly, though, the

pointer on the AtariArtist color

mode steps twice for each lumi

nance level—as if the 16-

luminance, 256-color capabilities

were built-in, but dormant.

Canvas Vs. Sketchbook

The drawing possibilities offered

by the AtariGraphics and

AtariArtist programs are so

much alike that a purchase deci

sion will probably be based on

the hardware: light pen versus

touch tablet (unfortunately, the

light pen software won't work

with the touch tablet or vice

versa). This is where your per

sonal sense of each device's

"feel" is all-important.

The idea of a light pen

might seem more natural. After

all, it's like moving a paintbrush

across a canvas or a crayon

across paper. It's the way

you've always created paintings

or drawings.

The touch tablet, in con

trast, might seem unnatural.

Unlike any traditional art me

dium, it separates the mechani

cal action from the artwork. It's

sort of like drawing by remote

control.

But all is not as it seems.

Light pens can be finicky as

mentioned above. Also—and

don't underestimate this—light

pens can strain your arm and

eyes, because you have to reach

up to the screen and sit very

close.

The touch tablet lets you

relax at a comfortable distance

from the computer, but it also

takes some getting used to. The

separation of manipulation from

creation is analogous to word

processing. When writing,

you're supposed to look at the

screen instead of the keyboard;

likewise, when drawing you're

supposed to look at the screen

instead of the tablet. Most

people catch on fairly quickly.

The touch tablet does have

several advantages which are

more tangible. It's probably

more suitable for small children,

since it responds better and can

be manipulated with fingers in

stead of a stylus. You can copy

small pictures with it by slip

ping the picture beneath the re

movable plastic surface and

then tracing it with the stylus.

The AtariArtist color menu

includes a spectacular option

that lets you temporarily replace

any of the four screen colors

with a scrolling 128-color rain

bow. Another option calls up a

help screen for confused begin

ners. The magnify option is by

far more versatile—you can per

form virtually any function

available in the normal mode,

while the light pen software

merely lets you change the col

ors of pixels. And finally, pic

tures made with the tablet take

up much less room on tape or

disk than pictures made with

the light pen, thanks to a data-

compaction scheme.

Before buying one of these

packages, at least give the other

a fair test. Either way it's hard

to go wrong. Both are high-

quality, well-designed products.
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Questions Beginners Ask
Tom R. Halfhill, Staff Editor

Are you thinking about buying a computer for the

first time, but you don't know much about com

puters? Or maybe you recently purchased a com

puter and are still a bit baffled. Each month in this

column, COMPUTE! will answer questions often

asked by beginners.

QI am interested in purchasing a printer to

go along with my computer. Several ques

tions come to mind. First of all, what is meant

by parallel and serial as related to printers? Do

most new printers have a built-in interface of

one type or another? I know the Atari printers

do (I own an Atari 800XL), but what about

third-party printers? What type of peripheral

port does Atari use? The RS-232C or the

Centronics standard? Numerous advertise

ments for printers in your publication claim

compatibility with one brand or another. Does

that mean the printer can be directly con

nected without an extra interface device? Most

of the ads for printers do not specify the brand

of computer that they are compatible with. Is

it because the appropriate interface can be pur

chased separately? I'm sure there are plenty

more folks out there who, like me, need an

swers to these questions.

A Welcome to the world of personal computing,

where frequently used terms often have

ambiguous meanings and few things are as simple

as they should be.

There are indeed plenty of folks out there

who would like answers to those questions.

Similar questions are asked by practically every

body who starts shopping for a printer for the

first time. Let's tackle them one by one.

The terms serial and parallel refer to the two

general types of computer interfaces. They apply

to all computer devices, not just printers. (An
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interface is simply a connection between two

parts of a computer system.)

A serial interface transfers information one

bit at a time, one after the other. Since it takes

eight bits to represent one character, a computer

hooked up with a serial interface to a printer

must send a stream of eight signals each time a

character is to be printed.

A parallel interface, on the other hand,

transfers information eight bits at a time, all at

once. A computer hooked up with a parallel

interface to a printer can send the eight signals

simultaneously for every character to be printed.

Therefore, when all other things are equal, a par

allel interface is much faster than a serial

interface.

Here's an analogy: Think of a multiplex

movie theater at a shopping mall, one with eight

separate screens showing eight different movies.

If the ticket booth is staffed by only one person

(as they frequently are), everyone has to wait in

one very long line, no matter which movie they

want to see. The line moves relatively slowly.

But if the ticket booth is staffed by eight people,

one for each screen, the lines move about eight

times faster. That's the difference between serial

and parallel.

So, you might conclude that a printer with a

parallel interface is preferable to one with a serial

interface. But in practice, the printer interface's

speed isn't too important for average home users.

Under-$1000 printers are generally limited by the

speed of their own printing mechanisms, not by

the speed at which the interface can transmit

data. Instead, your decision should be based on

which interface is more readily available for less

money.

Nearly all printers come with one type of

interface built-in, either parallel or serial. Some

have both. Some have neither. So you can order

them with the one you want. And some printers

have one interface plus the option of adding a

Questions Beginners Ask 
Tom R. Halfhill. Staff Editor 

Are you thinking about buying a computer for the 
first time, but you don't know much about com
puters? Or maybe you recently purchased a com
puter and are still a bit baffled. Each mo,tth in this 
column, COMPUTE! will answer questions often 
asked by beginners. 

Q I am interested in purchasing a printer to 
go along with my computer. Several ques

tions come to mind. First of all, what is meant 
by parallel and serial as related to printers? Do 
most new printers have a built-in interface of 
one type or another? I know the Atari printers 
do (I own an Atari 800XL), but what about 
third-party printers? What type of peripheral 
port does Atari use? The RS-232C or the 
Centronics standard? Numerous advertise
ments for printers in your publication claim 
compatibility with one brand or another. Does 
that mean the printer can be directly con
nected without an extra interface device? Most 
of the ads for printers do not specify the brand 
of computer that they are compatible with. Is 
it because the appropriate interface can be pur
chased separately? I'm sure there are plenty 
more folks out there who, like me, need an
swers to these questions. 

A Welcome to the world of personal computing, 
where frequently used terms often have 

ambiguous meanings and few things are as simple 
as they should be. 

There are indeed plenty of folks out there 
who would like answers to those questions . 
Similar questions are asked by practically every
body who starts shopping for a printer for the 
first time. Let's tackle them one by one. 

The terms serial and parallel refer to the two 
general types of computer interfaces. They apply 
to all computer devices, not just printers. (An 
110 COMPUTEI October 1984 

interface is simply a connection between two 
parts of a computer system.) 

A serial interface transfers information one 
bit at a time, one after the other. Since it takes 
eight bits to represent one character, a computer 
hooked up with a serial interface to a printer 
must send a stream of eight signals each time a 
character is to be printed. 

A parallel interface, on the other hand, 
transfers information eight bits at a time, all at 
once. A computer hooked up with a parallel 
interface to a printer can send the eight signals 
simultaneously for every character to be printed. 
Therefore, when all other things are equal, a par
allel interface is much faster than a serial 
interface. 

Here's an analogy: Think of a multiplex 
movie theater at a shopping mall, one with eight 
separate screens showing eight different movies. 
If the ticket booth is staffed by only one person 
(as they frequently are), everyone has to wait in 
one very long line, no matter which movie they 
want to see. The line moves relatively slowly. 
But if the ticket booth is staffed by eight people, 
one for each screen, the lines move about eight 
times faster. That's the difference between serial 
and parallel. 

So, you might conclude that a printer with a 
parallel interface is preferable to one with a serial 
interface. But in practice, the printer interface's 
speed isn't too important for average home users. 
Under-$1000 printers are generally limited by the 
speed of their own printing mechanisms, not by 
the speed at which the interface can transmit 
data. Instead, your decision should be based on 
which interface is more readily available for less 
money. 

Nearly all printers come with one type of 
interface built-in, either parallel or serial. Some 
have both. Some have neither. So you can order 
them with the one you want. And some printers 
have one interface plus the option of adding a 



second. If this information is not in the advertise

ment, you'll have to contact the manufacturer,

distributor, or dealer.

There are many different kinds of serial and

parallel interfaces, but over the years two have

become accepted as de facto standards for per

sonal computer printers. The most common serial

interface is called the RS-232C, and the most

common parallel interface is called the

Centronics standard (named after the manufac

turer which made it popular). Probably 90 per

cent of the printers you see will have one

interface or the other, especially printers made by

third-party companies (independent firms which

are not connected with a computer manufacturer).

Many personal computers—including the

Atari, Commodore 64, VIC-20, Apple II/Ile,

TI-99/4A, and IBM PC—do not include an RS-

232C or Centronics interface as standard equip

ment. This means you either have to buy a

printer made to plug directly into the computer,

or buy an interface that will connect your com

puter to an RS-232C or Centronics-standard

printer.

Atari computers do have a built-in serial

interface, but it's not RS-232C standard. The

Atari 600XL and 800XL also have a built-in par

allel interface, but it's not Centronics standard.

Both interfaces are unique to Atari, and they're

made for plugging in Atari-compatible disk

drives, cassette recorders, and other peripherals.

The serial interface—that large socket on the

right-hand side of the computer—works directly

with the new line of Atari printers, including the

1025 dot-matrix printer, the 1020 color printer,

and the 1027 letter-quality printer. No extra

interface is required.

Although the computer manufacturer's own

printers are usually the safest bet for full

compatibility, you may want to buy a third-party

printer for certain features or for a lower price.

To hook up an RS-232C or Centronics-standard

printer to your Atari, you'll need the Atari 850

Interface Module. It has one Centronics port and

four RS-232C ports. Unfortunately, these mod

ules cost about $175, and they're hard to find.

Fortunately, equivalent interfaces are available

from third-party companies for less money, and

at least one third-party Atari-compatible disk

drive has such an interface built-in.

Also, Atari planned to introduce something

called the 1090XL Expansion System for the

600XL and 800XL. This is a box which plugs into

the rear parallel expansion port found only on

the 600XL/800XL, adding five expansion slots.

The slots would accept more memory and vari

ous types of interface cards. However, Atari's re

cent sale and massive layoffs might affect future

plans for such new products.

Anyway, once you add an RS-232C or

Centronics interface to your computer, all you

need is a compatible printer and a cable. When

an advertisement states that a certain printer is

"compatible" with your computer, it can mean

two things: Either the printer is directly compat

ible (no extra interface required), or it's compat

ible with your computer only if you already have

the RS-232C or Centronics interface. It's up to

you to determine which. Always check before

you buy, and make sure the proper cable is

available, too. Strange as it may seem, not all

RS-232C or Centronics ports take the same

plugs. Sometimes the pins are wired differently.

Specify the exact configuration of your system so

the dealer can steer you to the printer, interface,

and cable which will match together correctly.

Of course, everything we've discussed so far

is limited to hardware compatibility. If you're

planning to use the printer with a certain pro

gram—such as a word processor—you should

also think about software compatibility. Certain

programs can't take advantage of all the special

features built into certain printers, and vice versa.

But that's a topic for another column. For more

information on matching printers and word

processors, see "Questions Beginners Ask,"
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Blank"Cheats
Sheets?

You've go! the bes! com

puter in the world, and

lots ol software lo run on

il One problem Unless

you work with these prc-

grams everyday, it's hard

to keep all those com

mands straight "F5" in

one program means one

thing, and "F5"in another program means

something else A lew companies otier a die cut shee; that

attaches to your keyboard with all the commands of one pro

gram printed on it Great idea, unless you only need a lev/

easy-to-!md "hints." 01 you need them lor 1O or 2O programs

Our solution9 Simple A pack ot 12 lined cards, die cut :o fit your

keyboard and just waiting to be filled with those problem com

mands you forget most often Simple0 Yes. but effective Now

you can have all your program commands right at your

finger tips on YOUR VERY OWN. cuslom designed cheat

sheets Great for offices and schools Order a couple packs today1

Pleaso send me the following:

Computer type

Qty. Item

Sets of 12 Keyboard Cheat Sheets iQ S16.95

2 Packs (24 Sheets) lor S28.95

Shipping and Handling

5% State Tax (WI Residents only)

TOTAL ENCLOSED

L; Please Charge to. □ MasterCard □ VISA

Number Expires

SHIP TO. Name

Price

Address

City .

State/Zip

Dealei Inquiries Ir.vited

■_ Bptes&Pieces,Inc.
550 N. 66th Street

Wauwatosa. WI 53213

414/257-1214

second. If this information is not in the advertise
ment, you'll have to contact the manufacturer, 
distributor, or dealer. 

There are many different kinds of serial and 
parallel interfaces, but over the years two have 
become accepted as de facto standards for per
sonal computer printers. The most common serial 
interface is called the RS-232C, and the most 
common parallel interface is called the 
Centronics standard (named after the manufac
turer which made it popular). Probably 90 per
cent of the printers you see will have one 
interface or the other, especially printers made by 
third-party companies (independent firms which 
are not connected with a computer manufacturer). 

Many personal computers-including the 
Atari, Commodore 64, VIC-20, Apple II/ lIe, 
TI-99/ 4A, and IBM PC-do not include an RS-
232C or Centronics interface as standard equip
ment. This means you either have to buy a 
printer made to plug directly into the computer, 
or buy an interface that will connect your com
puter to an RS-232C or Centronics-standard 
printer. 

Atari computers do have a built-in serial 
interface, but it's not RS-232C standard. The 
Atari 600XL and 800XL also have a built-in par
allel interface, but it's not Centronics standard. 
Both interfaces are unique to Atari, and they're 
made for plugging in Atari-compatible disk 
drives, cassette recorders, and other peripherals. 
The serial interface-that large socket on the 
right-hand side of the computer-works directly 
with the new line of Atari printers, including the 
1025 dot-matrix printer, the 1020 color printer, 
and the 1027 letter-quality printer. No extra 
interface is required. 

Although the computer manufacturer's own 
printers are usually the safest bet for full 
compatibility, you may want to buy a third-party 
printer for certain features or for a lower price. 
To hook up an RS-232C or Centronics-standard 
printer to your Atari, you'll need the Atari 850 
Interface Module. It has one Centronics port and 
four RS-232C ports. Unfortunately, these mod
ules cost about $175, and they're hard to find. 
Fortunately, equivalent interfaces are available 
from third-party companies for less money, and 
at least one third-party Atari-compatible disk 
drive has such an interface built-in. 

Also, Atari planned to introduce something 
called the 1090XL Expansion System for the 
600XL and 800XL. This is a box which plugs into 
the rear parallel expansion port found only on 
the 600XL/ 800XL, adding five expansion slots. 
The slots would accept more memory and vari
ous types of interface cards. However, Atari's re
cent sale and massive layoffs might affect future 

plans for such new products. 
Anyway, once you add an RS-232C or 

Centronics interface to your computer, all you 
need is a compatible printer and a cable. When 
an advertisement states that a certain printer is 
"compatible" with your computer, it can mean 
two things: Either the printer is directly compat
ible (no extra interface required), or it's compat
ible with your computer only if you already have 
the RS-232C or Centronics interface. It's up to 
you to determine which. Always check before 
you buy, and make sure the proper cable is 
available, too. Strange as it may seem, not all 
RS-232C or Centronics ports take the same 
plugs. Sometimes the pins are wired differently. 
Specify the exact configuration of your system so 
the dealer can steer you to the printer, interface, 
and cable which will match together correctly. 

Of course, everything we've discussed so far 
is limited to hardware compatibility. If you're 
planning to use the printer with a certain pro
gram-such as a word processor-you should 
also think about software compatibility. Certain 
programs can't take advantage of all the special 
features built into certain printers, and vice versa. 
But that's a topic for another column. For more 
information on matching printers aJ)d word 
processors, see "Questions Beginners Ask," 
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It all adds up...

IBM
PRINTERS

NEC PRINTERS

NEC 2050 $899.00

NEC 3550 $1599.00
TANDON

Btt" 320K Floppy 5199.00

VISICORP

VisiCalc IV $159.00

VisiWord + 5249.00

Vjsi-on 'Series' CALL

Optical Mouse 8189.99

IDEAssociatcs

5MB to 45MB Hard drives with

removable Carl., back up as low

as $1399.00

AST RESEARCH

Six Pak Plus from .8249.00

Combo Plus II from $279.00

Mega Pius from $299,00

I/O Plus from $139.00

qUADHAM

Quadlink $479.00

Quadboard as low as $309.00

Quad 512 Plus....as low as....8259.00

Quadcolor as low as 8239.00

Chronograph $89.99

Parallel Interface Board $89.99

64K RAM Chips Kit (9) $49.99

SPI

Open Access $449.00

HATES

Please (Data Base). $269.00

Electronic Arts

One on One

Music Construction

Pinbal! Cons'.rucllon

. .Cul & Pasie

Hard Hat Mack

InfoCom

Witness

iBEdel

Dentil ins

Planet fall

Enchanter

Suspended

Sorcerer

Zork 1.2.3 ea

AtariSoft
Joust

Hoon Patrol

Pole Position

PanMan

Ms. FacMan

Donke.y Kong

Dy natech

Cods Writer

VisiCorp

VisiCalc

pfs:

.. Write

Graph

Report

File

Solutions' as low as

The Learning Company

Magic Spells

Word Spinner

Bumble Games

AddiL:on Magician

Reader Hai>t>;t

•Call on Titles

MAI

General Ledger CALL

Accounts Payable GALL

Accounts Receivable ...Cali,

Payroll CALL

Inventory... CALL

MICROPRO

WordStar Professional Pack..$369.00

MICROMIM

R Base 4000 $329.00

MULTIMATE INT.

Multl Mate S289.00

SSICHOSTUF

Crosstalk $105.00

MICROSOFT

MultiPian $139.00

ASHTON-TATB

Framework $439.00

cBASE II ..upgrade SI49.00

dBASE II $299 00

dBASE III S429.00

Friday!... $ 179.00

IUB

EasyWrtter II..... $249.00

EasySpeller $119,00

EasyFiler... $239.00

CONTINENTAL SOFTWARE

1st Class Mail/Form Letter $79.99

Home Accounting Plus $88.99

LOTUS

Symphony $549 00

1-2-3 $319,00

PHOFESBIONAL B0FTWARE

PC Plus/The Boss $299.00

SYNAPSE

File Manager

SOFTWAR;

C-64

$29 99

IS!) 99

(K9 9S

139.Q9

$27 99

129-99

•29.89
(29.99

$29 99

129 5)9

$29 09

(29 99

(27 99

(35.B9

S34.99

134.99
$34.93

(34 09

•34.ee

Atari

N/A

•29 99

(29.99

(39.99

$37.09

(29.99

S23-99

•29.99

(29.99

(29.99

•29.99

(29.99

(27 99

NiA

N/A

N/A

N/A

HIA

H/A

IBM

•29 99

•29 99

S29 99

•39.99

(£7 99

(S9.99

•29.99

S23 99
(29 99

•29 99

•29.99

•29.99

(27 99

(E8 99

(28 99

128 09

(38 99

(28 99

(26.9R

Apple

(29 99

(29 99

(29.99

$39.99

(27.99

(29.99

$29.99

(29.99

J29.99

•29 99

•29.99

$29 99

•27 99

828.99

$38.99

S28.99

328.99

•28.99

•2B 99

*7S F)9

•159.99

UIA

NIA

(22 99

(22 99

$22.99

(22 99

(24 99

WiA

N/A

UIA

N'A

N'A

•22 99

•22.99

HA

SIA

(159 99

$89 99

(89.99

$79.99

•89 99

•16 99

(22 99

(22 99

NIA

$22 99

$24 99

1159.99

$89.99

•79.99

•79.99

•79.99

•16.99

•22.99

(22 99

(22.99

S22 99

(34.99

AXIOM

AT-100 Atari Interface PnnterS 199.00

GP-100 Parallel Interface $189.00

GP-550 Atari Bidirectional....$319.00

GP-700 Atar: Color Printer.$469,000

GP-550 Parallel Printer $269.00

BMC

401 Letter Quality... ...$689.00

BX-80 Dot Matrix.... $269.00

C.ITOH

Gorilla Banana $149 00

Prowrlter 8510P... $379.00

Prowrlter 1550P $599.00

A10 (18 cps| Son of Starwrit,er$569 00

Hot Dot Matrix CALL

F10-40 Starwriter $999.00

F10-55 Printmaster $1349.00

COMREX

MANNESMAN TALLY

16OL $569.00

18OL $799.00

Spirit 80 $289.00

NEC

8027 Dot Matrix .-...$389.00

Pinwriter CALL

2010/15/30 J749.00

3510/15/30 $1369.00

7710/15/30 $1799.00

0LYMPIA

Compact 2 $469.00

Compact BO $499.00

ESW 3000 $1399.00

SMITH CORONA

TP-1000 $449.00

Tractor Feed $119.00

SILVER RUED

ComWriterll Letter Quality$449.00 50o Letter Quality $399.00

.$1749.00

...$999.00

DIABLO

620 Letter Quality

630 Letter Quality

DAISYWRITER

2000

EPSON

RX-80. RX-80FT. RX-100 CALL

FX-80, PX-100 CALL

LQ 1600 CALL

IDS

Prism 80...For Configuration...CALL

Prism 32...For Configuration...CALL

JUKI

6100 $469.00

O1IDATA

82. 83. 84. 92. 93. 2350. 2410..CALL

550 Letter Quality $469.00

$94900 770 Letter Quality $869.00
STAR

Gemini 10X $279.00

Gemini 15X $389.00

Gemini Powertype L Q $389.00

Serial Board $75.00

Radix 10 $599,00

Radix 18 $899.00

TOSHIBA

1340 $829.00

13B1 $1449.00

TRANSTAR

120P $469.00

130P $649.00

315 Color $459.00

MONITORS

300 Green $149.00 SC-100 Color $249.00

300 Amber. $159.00 SQ-1000 Green ,.$129.00

310 Amber $169.00 SA-1000 Amber $139.00

Color 1 Plus $269.00

Color 2 Plus $399.00

New Color 300.400.500.800.700 CALL

TAXAN

S10 Color RGB $369.00

400 Med-Res RGB $319.00

Color 4T IBM $599.00 415 Hi-Res RGB $439.00

BHC

1201 (12" Green| $88.99

1201 Plus (12" Green Hi Res).$98.99

9191 Plus Color. $249.00

GORILLA

121" Green $88.99

12" Amber $95.99

NEC

JB 1206 Green $109.00

JB 1201 Green $149.99

JB 1205 Amber $159.99

JB 1215 Color $259.00

JC 1216 RGB $429.00

JC 1460 Color $359.00

PRINCETON GRAPHICS

MAX-L3 Amber $199.00

HX-12 RGB ....$499.00

3R-12RGB $669.00

ANCHOR MODEMS
Volksmodem $59.99

Mark IL Serial ..$79.99

Mark VII (Auto Ans/Auto Dial|S99.99

Mark XII (1200 Baud) $269.99

Mark TRS-80 $99.99

9 Volt Power Supply $9.99

HAYBS

420 Hi-Res RGB (IBM) $469.00

100 12" Green $125.00

105 12" Amber $135.00

USI

PI 1. 9" Green $99.99

Pi Z, 12" Green $119.99

Pi 3. IE" Amber $129.99

Pi 4. 9" Amber $119.99

1400 Color $269.99

QUADHAH

Quadchrome 8400 Color $499.00

ZENITH

ZVM122 Amber $99.99

ZVM123 Green $89.99

ZVM124 IBM-Amber $149.00

ZVM131 Color $309.00

ZVM133 RGB $429.00

ZVM135 RGB/Composlle $469.00

NOVATION

$99.99

Cat $139.00

Smart Cat 103 $179.00

Smart Cat 103/212 $399.00

AutoCat $219.00

212 AutoCat $649.00

Apple Cat II $249.00

Smartmodem 300... $199.00 212 Apple Cat $449.00

Smartmodem 1200 $499.00 Apple Cat 212 Upgrade... $269.00

Smartmodem 1200B... $449.00 Smart Cat Plus $369.00

Micromodem He $269.00 zenith

Micromodem 1OO $299.00 ZT-1 $339.00

Smart Com II $89.99 ZT-10 $309.00

Chronograph $199.00 ZT-11 $369.00

west

800-648-3311
In NV call (702)588-5654.Dept. 105

Order Status Number: 588-5654

P.O.Box 6689

Stateline. NV 89449

Ontario/Quebec B00-26B-3974

Other Provinces800-268-4559

In Toronto call (416)828-0866.Dept. 105

Order Status Number: 828-0866

2505 Dunwin Drive, Unit 3B

Mississauga. Ontario, Canada L5L1T1

east

800-233-8950
In PA call (717)327-9575.Dept. 105

Order Status Number: 327-9576

Customer Service Number: 327-1450

477 E. 3rd St., WiHiamsport. PA 17701

Ho risk, no deposit on C.O.D. orders and no waiting period for certified checks or money orders. Add 3% (minimum $5) shipping and handling on all orders.

Larger shipments may require additional charges. NV and PA residents add sales tax. All items subject to availability and price change. Call today for

our catalog.
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all adds 11p---,--.. -. -

...... $899.00 
.. .......... $1599.00 

'rARDON 
5 1.4 • 320K Ploppy ................. 8199.00 

VISICORP 
VlslCalc IV .. .. . ... . ......... $1 59.00 
VlsiWoro +. . 5249 00 
Mis!-on 'Series' .. .. .... . ... .... .. .. CALL 

IBM 
MAl 

General L6dger~ ••..•..•... _ •••.••.••••.. CALL 
Account.s Pa.yable ........•.......... .•.. OALL 
AccountoS Receivable.. . . ... CALL 
Payroll ........... ... ....•.. . ........ CALL 
Invent.ory . .. ... CALL 

MICROPRO 
WordStar Professional Pack .$369.00 

MICROM.IM 
R ;Base 4000.. . .... $ 329.00 

MULTIMATE INT . 
Multi Mate .. .......,~_~ ...... $ 289.00 

MlcaOSTur 
Opt-teal Mouse.. . .. . . ........... $189.99 Crosst.alk . ..................... S 105.00 

IDEAlI80clatee MICRosorr 
MultiPlan ... S 139.00 

ASHT ON·TATS 
Ft'amework ............................ $439.00 back up as 10Vi 

............ $1 399 .00 cBASE II ......... upgrad e ...... $ !49 .oo 
AST RESEARCH d.BASE II .. .. ............... .... .. .... .. $299.00 

........ from_ ...... $249.00 dBASE III .... ... .. .. . ... ... . ... .... _.S429 .00 
.. . _ .. from ... ... . 5279 .00 Friday! ........ ..... .. .... ... .... ... .. .... $ 179.00 
. .. from ... ....... 5299.00 IVS 

... (rom ......... 8139 .00 EasyWrlt-er 11 ... .. ... S249.00 
qUADRAM EasySpellor . . ...... $119.00 

Quadllnk ... 8479.00 EasyPUer $229.00 
Quadboard ....... as low as ...... $309 .00 
Quad 512 Plus .... as low as .. . $259 .00 

COll"TINEIITAL SorTWARE 
1st Class Malll Form Lett-er .. ""~7~9~.9~9~ 

Quadcolor .. .... .. as low as .... ... $239 .00 Home ACCOunting Plus . ........ .. $ 88 .99 
Chronograph ..... ... . .. . .. . .... . ...... .. SS9.99 LOTUS 
Parallel Interface Board ........ SS9 .99 Symphony .... . .. $ 5 4 9 .00 
64K RAM Chips Kit (9).. . ... $ 49 .99 1·2·3 .... . ............ .... $319 .00 s., PROFESSIONAL SOF.TWARE 
Open Access ... PC Plusfrhe Boss ................ $299 _00 

SYNAPBll BAYES 
Please (Dat.a Base) .. 

. .. $449.00 

.. $ 269.00 File Manager .................... .... $ 69.99 

SOFTWARE 
C·64 Atarl IBM Apple 

Electronic Arts 
One on One $2999 .,. $2999 $29.99 
Music Connructlon $2999 $2999 $2999 $2999 
P!nball Construc tion $2999 $29_99 $2999 $29.99 
Cu~..&..1'a:u.e $39.99 $:l999 $39.119 $39.99 
HIU'd H&~ ),fack '27 99 127.99 $27 99 $2799 

InfoCom 
Witness $2999 $29.99 $29.99 $29.99 
Infidel $2999 $29.99 $29.99 $29.99 

'". $2999 $29.99 $2999 $29.99 
Planetfal! $2999 $2999 $2999 $29.99 
Enchanter $2999 $29.99 $2999 $2999 
Suspended $2999 $2999 $2999 $29.99 
Sorcerer 12999 12999 129.99 $2999 
Zork 1.2.3 ea ' 2799 $2799 $27 99 $27.99 

AtarlSoft 
Joust 135.99 '<A $28.99 $28.99 
Moon Patrol $34.99 .<A S28_99 $28.99 
Pole Ptls\tlon $34 99 .<A S2899 $28.99 
PacMan $34.99 '<A 12899 $28.99 
!.fs. PaoMan $3499 .<A $28.99 $28.99 
.Donkey..Konll 134.99 .<A 126.99 128.99 

Dynatech 
Code Writer 17599 17999 117699 $158.99 

VislCor p 
VlslCalc $15999 $139.99 1159.99 $159.99 

pfs ' 
WNte lIlA. N<A 189.99 $89.99 
Graph .<A .<A 169.99 179.99 
Report .,. WA 11999 $79.99 
Pile .<A 'M $8999 $79.99 
Solutions' · as low as .<A .,. lUI 99 116.99 

The l..earnlng Company 
MagiC SJMllls S22 99 $2299 S2299 122.99 
Word Spinner $22 99 $22 .99 $2299 $22 99 
Bumhle Gam~s $2299 $22 99 .<A $22_99 
AdditIon Magician $2299 NIA $2299 $22.99 
Reader Rahhlt $201 99 .'" S2499 $24.99 

' Call on T!tles 

PRINTE RS 
AXIOM 

AT·l00 Atarl lnterface PMnter$199.oo 
OP·loo Parallel Int.6rface ..... $169 .00 
OP·550 Atar! Bidirectional ... $319 .00 
Op·7oo Atari Color PrJnt.er.$4S9 .000 
OP-SOO Parallel Prtnter .$ 269.00 

. Ke 
401 Letter Quallt-y .. . 
e X ·60 Dot. Matl'U .. . 

... . .. S589.00 
...... $ 269 .00 

,..""' ... ~e~ .. ITOH 
Oorllla Banana.. $149.00 
Prowrlter S5lO? ,,$379 .00 
Prowrlter IS50P .. . $ 599.00 
A 10 (IS cps) Son o( Starwrlter$ 569.00 
Hot Dot Matrlx .... ... ... .. ... .. ... ... ... . CALL 
F..lO·!lO StaI'W~iter ..... ..... ... ... . ,,$ 999. oo 
FlO-55 Prlntmaster . ........... ' 1349.00 

(lOIlJlEX 
ComWriter fI Letter QUallty$449 .00 

DIABLO 
820 Letter QUaIlLY.. . ..... $ 949.00 
830 Letter Quality ..... ......... $1749 .00 

DAIBYWRITER 

MANNESMAN TALLY 
160L ............... $569 .00 
160L ................ '799.00 
Spirit SO .............. .................. $ 289.00 

,,"e 
8027 Dot. MatriX .$369.00 
Plnwrlter ... . . .. . ... CALL 
20 I OnS/30 . . ... $ 749.00 
3610115130 .... $ 1389.00 
77 t OIJ.6130 ........ ..... .••. ..... .. ... . $..l'l99.00 

OLYMPIA 
Compact 2 ............................. $469.00 
Compact RO ..... ................ .. .. . $ 499 .00 
ESW 3000.. . . .. . .. . ...... .. $ 1399.00 

SMITH COllON A 
tP· lOOO .. .. . .............. . . .. $449.00 
Tractor Feed .. .. . ...... . $ 119.00 

SIL V JlR llJlIlD 
500 Letter Quality .......... $ 399.00 
580 Letter Quality .. $ 4.89.00 
770 Letter Qu ality . .. .. .. ......... $869 .00 

STAR 
Gemini lOX ... ...... .. . . . $ 279 .00 

2000 ........ . ............. .... .. . .. . .. . .. .. $ 999.00 Gemini 15 X ...... .. . ... ........... . .... $369 .00 
EPSON Oemlnl Powenype L Q ... . .. .... $ 369.00 

RX·SO. R X-SOPT, RX-I00 ..... ..... CALL Se r ial Board . .. . ....... .. ... ...... ... ... S 75.00 
Fr-60;"'Pr--IOO.. . ... . CALL Radix 10 ........... .. ................. $599.00 
LQ 1500.. . ... CALL Radix 18 ... . ... $ 699 .00 

IDS TOSHIBA 
Prism BO .. Por Configuration .. CALL 1340 ................... $ 629.00 
Prism 3!;! .• For Configuration .. CALL ..l35J . ...... .............................. $ 1449.00 

.ruEI TRANSTAR 
8100 ........ ........ ....... ..... .. .. .. . .... $ 489.00 120P .... . ...... . .. .. .. .. ... .. .. .. .. . ... ... $ 469.00 

OXIDATA 130P ....... ... ... ... .... ... .. ..... ... .. .. $64 9.00 
82 . 83. 64. 92 . 93. 2350 . 24 1O .. CALL 315 Color .. . $ 459.00 

AXDU M ONITORS SAKATA 

300 Green .............................. $ 149 .00 BC· l00 Color .. $249.00 
....... $ 129.00 

..$ 139.00 
300 Amber. ..$ 159.00 SO· 1000 Green 
3 10 Amber .8 169.00 SA · lOOO Amber .. 
Color 1 Plus...... . . ..•. $ 269.00 TAXA. 
Color 2 Plus .... . .. .... ..... .. . .... $ 399 .00 210 Color RGB ...................... $ 269.00 
Ne .... Color 300.400.500.600.700 . . .. CALL 400 Med·Res ROB .... .............. $319.00 
Color 4T IBM ............ $599 .00 4 15 HI·Res RGB ..................... $439.00 

BMC 420 H !·Res RGB (IBM) ........... $469 .00 
1201 (12" Green) ....... $86 .99 100 12" Green ..... . ........ $125.00 

..l201..P.lus (J2" Oreen--Hi·Resl.$96 .99 lOS 12" Ambel" ...................... $ 135.OQ 
9191 Plus Color.. . $249.00 USI 

GOJlILLA PI 1. 9 " Green .. ........ .. ... . .... $99.99 
12" Green .. 
12" Amber 

........ .. .... . . ... .. $88.99 PI 2. 12" Green ... .$ 119.99 
.$ 95.99 P I 3. 12" Amber. . ... . ........ $ 129.99 

NEC P I 4 . 9 " Amber .................... $ 119.99 
JS 1206 Green. .. . ........ $1 09.00 1400 Color ......... $269 .99 
tIB 1201 Green . . ....... $149.99 QUADRAM 
tIB 1205 Ambe r .. . ......... . $ 159.99 Quadchrome 8400 Color .$499 .00 
tIS 1215 Color .. . . .. ................. $ 259.00 ZENITH 
tIC 1216 ROB .. ... ........ .. ... .. .... . $429.00 ZVMl22 Amber.. . ...... .... $ 99 .99 
JC 14 60 Color. . ..... $359.00 ZVM 123 Green. .. ...... ... ... . $ 89.99 

PBI NCETON GILAPHIC8 ZVM l 24 IBM ·Amber ...... ...... $ 14 9 .00 
MAX ·12 A mber ... .. .. .. . ... . $ 199.00 ZVM131 Color .... .. . $ 309.00 
HX ·12 RGB .... ....... . ... ... $ 499 .00 ZVM 133 ROB.. . ........ . $429.00 
SR·12RGB .. . .. ......... $ 869 .00 ZVM135 ROBIComposl~e ... . . .. $469.00 

ANCHOR M ODEMS NOVATION 
Volk smodem .. .. .. .... .. .. . .... ... .... . . $ 59.99 
Mark l L Serla!.. .................... ... $ 79 .99 
Mark VII (Auto AnslAuto Dlal)$ 99 .99 
Mal'k X II {1200 Baud) ............ $ 269 .99 
Mark TR&60 ...... ... . ... . .... ... ...... $ 99.99 
9 Volt P ower Supply ...... $ 9.99 

Smart-modem 
BmarLmodem 
Smartmodem 
Mlcromodem 

HAYES 
300.. . ... $ 199.00 
1200 .••.•. _ ........ $ 499,00 
12ooB ... .. ......... . $ 449.00 
11e .. .. . .. . .. . .. .. ... .. . $289 .00 

Mlcromodem 100 ............. ..... . . $ 299.00 
Smart. Com It . ....... . .. . ... ... ......... ' 69 .99 
Chronograph .. .. . .. . $ 199.00 

tI -C at .. . ..... . .. ... ... .. .. .... .. ..... .. ... . .. . $ 99 .99 
CaL . . . ... .. .. . ...... .. .... . .. . ... $ 139.00 
Smart Cat. 103 .. . ........ ......... . .. S 179.00 
Smart Cat 1031212 .. .... .. .. . .. ... $ 39 9 .00 
A utoCat .. ...... .......... .. $ 219.00 
212 AutoCat... . ... ..... $ 649 .00 
Apple Cat ll . . .. . $ 249.00 
212 Apple Cat ..... . ..... $449 .00 
A pple CaL 212 Upgrade ....... . $ 269.00 
Smart Cat Plus . .. . .. . .. $ 369.00 

ZT·l 
ZT·I0 .. 
ZT·ll. 

ZENITH 
.... .. . ... ... .... .. . . ........ $ 339 .00 

. ...... .... $ 309 .00 
......... ...... $ 369 .00 

~©~~(W1f~~ ~~O[l @~®~~ 
.. 

west canada east -_ 1 
. . - Ont ario/Quebec 800-2 6 8 -3974 VISA 
. 800-648-3311 Ot her Pr ovinees800-268-4559 800-233-8950 

In NV call (702)5BB·5854.Dept. 105 In Toronto call {41B)828·0B86.Dept. 105 In PA call (717)327-9575. De pt. 105 
Order: SLatus Number: 566·565,9; Order Status Number: 828·0866 Order Status Number: 327-9576 

P.O.Box 6689 2505 Dunwln Drive. Unit 3 B Customer Service Number: 327·1450 
Stateline, NV 89449 Mississauga, Ontario. Ca.na.da. L5L 1T1 477 E . 3rd St .• Will1a.msport. FA 17701 

No mk. no d~oslt on C.O.D. orders and no waiting pertod (or certlfled checks or money o~eI'S. Ad.d 3 % (minimum S5) shipping and handling onall orders ~ 
Larger shIpments may require additional charges. NV and PA reSidents add sa.les tax. All Items subject to a vailability and price change. Call today for 
our catalog. 



the best prices

FRANKLIN

data systems
PC COMPATIBLE

16 BIT SYSTEMS
Call for price and configurations

APPLE/FRANKLIN

DISK DRIVES

MICRO-SCT

A2 5199.00

A20 Call

RANA

Elite I $279.00

Elite 2 $389.00

Elite 3 $589.00

INDUS

GT-Drlve (Apple) 8249.00

SANYO

MBC 550 CALL

MBC SSO-2 CALL

MBC 55B CALL

MBC 555-2 CALL

HEWLETT PACKARD

HP 71B $419.99

41CV $189.99

41CX $849.99

HP 11C 862.99

HP 12C 892.99

HP 15C 892.99

HP 1QC $92.99

HP 75D 8879.99

HPIL Modulo 898.99

HPIL Cassette or Printer 8359.99

Card Reader ■. $143.99

Extended Function Module $63.99

Time Module S63.99

SHARP
PC-15OOA $168.99

PC-12S0A $88.99

CE-125 Printer/Cassette $128.99

CE-150 Color Printer CasseMe$ 171,99

CE-151 4K RAM $29.99

CE-155 8K RAM $49.99

CE-161 16K RAM $134.99

CE-500 ROM Library ea... $29.99

MAXELL

BW" MD-1 $21.99

B«'HM $29.99

8- FD-1 839.99

8" FD-2 $49.99

VERBATIM

6^" S8/DD $26.99

8V*" D3/DD 34.99

BIB

B'A" Disk Head Cleaner $14.99

NEC

PC-8221A Thermal Printer? 149.99

PC-8281A Data Recorder ....$99.99

PC-8201-06 8K RAM Chips...$105.00

PC-8206A 32K RAM Cartridge$329.00

DISKETTES
ELEPHANT

SS/SD $17.99

SS/DD $21.99

DS'DD $26.99

DISK HOLDERS

IHH0VATIVE CONCEPTS

Fllp-n-Flle 10 $3.99

Flip-n-Flle 60 $17.99

Flip-n-File 50 w/lock $24.99

Flip-n-File (400/800 ROM] 817.99

Btt'

hoala
Atari (ROM] $79.99 IBM S99 99

C-64 (ROM) $79.99 Apple/Franklin 885.99

HOME COMPUTERS

ACE 1000 Color Computer CALL

ACE PRO PLUS System CALL

ACE 1200 Office Mgmt. SystemCALL

ACE PORTABLES CALL

APPLE
APPLE lie STARTER PACK

64K Apple He. Disk Drive & Controller.

80 Column Card. Monitor II & DOS 3.3

COMPLETE CALL

APPLE He CALL

APPLE lie CALL

MacINTOSH CALL

ATARI
850 Interface $169.00

1010 Recorder $71.99

1020 Color Printer $219.00

1025 Dot Matrix Printer $299.00

1027 Letter Quality Printer..$269.00

1030 Direct Connect Modem...$99.99

1050 Disk Drive 8349.00

1064 Memory Module $125.00

Touch Table/Software $64.99

Light Pen/Software $72.99

CX22 Track Ball $39.99

7097 Atari Logo $74.99

4018 Pilot (Home) $57.99

405 Pilot (Educ.) $99.99

6036 Atari Pilot $77,99

S049 VislCalC $139.99

488 Communicator II $119.99

MEMORY BOARDS
ATAHI

Axlon 32K $59.99

Axlon 48K $99 99

Axlon 128K $299.00

APPLE/FHANKLIN

Axlon 128K $299.00

WHILE SUPPLYS LAST

600XL $129.00

800XL $819.00

1200XL $249.00

CX30 Paddles $11.99

CX40 Joystick $7.99

4011 Star Raiders $31.99

4022 Pac Man $31.99

4025 Defender $31.99

8026 Dig Dug $31.99

6031 Donkey Kong ...$35.99

8034 Pole Position $37.99

8040 Donkey Kong Jr $33.99

8043 Mb Pacman $37.99

8044 Joust $37.99

8045 Pengo $33.99

8052 Moon Patrol $33.99

4003 Assembler $44.99

8126 Microsoft Basic I or II....$64.99

Super Sketch Graphics Board..$39.99

DISK DRIVES
FOR ATARI

IKDCS

GT Drive (Atari) 3379.00

RAHA

1000 $299.00

TBAK

AT-D2 $389.00

Axlon 320K $849.00 AT-D4 $539.00

Cz. commodore

CBM 8038 S639.00

CBM 8096 $869.00

CBM 9000 8999,00

B128-80 $769.00

8032 to 9000 Upgrade $499.00

2031 LP Disk Drive $299.00

8050 Disk Drive $999.00

8250 Disk Drive $1249.00

4023 Printer $399.00

8023 Printer $589.00

6400 Printer $1449.00

Z-RAM $369.00

Silicon Office.. $499.00

The Manager $199.00

SoftROM $125.00

VisiCalc $159.00

PRECISION SOFTWARE

Superbase 64 .869.99

PROFESSIONAL SOFTWARE

Word Pro 2 Plus 8159 00

Word Pro 3 Plus $189.00

Word Pro 4 Plus'5 Plus each$279.00

Info Pro $179.00

Administrator $399.00

Power $79.99

bX-84 Portable $839.00

CBM 64 $199.00

C1541 Disk Drive $249.00

C1630 Datasette $69 99

C1520 Color Printer/Plotter..$129.00

M-801 Dot Matrix Printer $219.00

C1526 Dot Matnx^Serlal $299.00

C1702 Color Monitor... $259.00

C131I Joystick $4.99

C1312 Paddles $11.99

C1600 VIC Modem $59.99

C1650 Auto Modem $89.99

Logo 64 $49.99

Pilot 64 $39.99

Word Pro 64 Plus $59.99

Calc Result 64 565.99

Calc Result Easy $39.99

MCS 801 Color Printer $499.00

DPS 1101 Daisy Printer $459.00

Magic Voice Speech Module. ...$54.99

Desk Organizer Lock $49.99

Vidlox Telecommunications S34 95

Super Sketch Graphics Board. $39.99

MSD DISK DRIVES

SD1 Disk Drive $349.00

SD2 Disk Drive $599.00

west

800-648-3311
In NV call (702]588-S654. Dept. 105

Order Status Number: 588-5654
P.O.Box 6689

Stateline, NV 89449

Canada
Ontario/Quebec 300-268-3974
Other Provinces8OO-268-4559

In Toronto call (416]828-0B66,Dept. 105

Order Status Number: 828-0866

2505 Dunwin Drive, Unit 3B

Mississauga, Ontario, Canada L5L1T1

east mmmmm

800-233-8950 —
In PA call (717)327-9575. Dept. 105

Order Status Number: 327-9576

Customer Service Number: 327-1450

477 E. 3rd St., Willlamsport, PA 17701

CANADIAN ORDERS: All prices are subject to shipping, tax and currency fluctuations. Call for exact pricing in Canada INT
orders placed vrith U.S. offices for delivery outside the Continent* United States must be pre-paid by certKl checKom, llltl1 3%^m
$51 shTppmg ana ha^dHng DISCOUNTS; Addltional dlscounts m ava]lable t0 quallfIed Educational lnstltutlons. /P0 & PPO; Add X
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the best prices 
data systems 

PC COMPATIBLE 

18 BIT SYSTEMS 
Call (or pr ice and con!tgurat!ons 

APPLE/I'RANXLIN 
DISK DRIVES 

MICRO,SCI 
A2 
A 20 .. 

.... . ... . .......... .. ..... . ... $1 99.00 
... .. ... Cal1 

E lite 1... 
Elite 2 
P::llte 3 ...... 

llANA 

INDUS 
GT·DMve (A pple) 

$279.00 
.. 1 389.00 

...... 1 569.00 

.•..••.. S2Q9.OO 

'tFRANKLlN 

ACE 1000 Color Computer ...... ... CALL 
ACE PRO PLUS System.. " CALL 
ACE 1200 Offlce Mgmt. Sys temC ALL 
ACE PORTAB LES... . .CALL 

APPLE 
APPLE lIe S~AR~E:a PACK 

64K Apple lie. DlBk Dr ive & Com rolle r. 
80 Column Card . Moni~or II & DOS 3 .3 
COKPLE'I'Z .. .. . .. .... ................... CALL 
APPLE IIe ... . ...• .••.•.••. .•. .. . CALL 

APPLE IIc .... ................ ... CALL 

MacINTOBH .. ................ . .. CALL 

MBC 880 .•...........• .. . ... . ....... 0A.LI.-

MBC 660· 2 ........ .. ... . . . ... . ... CALL 

MBC SBS .. •.••• .•.•• .•......•..... CALL 

MBC 668·2 ............. .. .. .... .. CALL 

HEWLETT PACKARD SHARP 
PC· 1S00 A .................. .. ... . .. ... $188 .99 

PC·laSOA ....... .. . .. . . ........ .. ...... $88.99 
CE· 125 PrlnterICasse t te ......... $128.99 
CE· 180 Color Printer Casse t tllS l71 .99 
CE· 181 4K RAM .... . ........... S29.99 
CE· 155 6K RAM ........ .. . ....... S49.99 
CE·1SI 16K RAM ................... S 1M .99 

HP 71B . ....... ... . ...... . . . .... $419.99 CE ·500 RO M. Library Ila .. .. ... $29.99 
4.1CV ....... ............ ..... . ..... . ..... 1189.99 

41 ex " .. , .. .. ...... " .. " .. ,,, ., ....... '849 .99 

HP llC ................... . ....... $62 .99 
HP 12C .. . ........ $ 92 .99 
HP ISC ................. S92 .99 
HP 16C .... ..... $92 .99 
HP 760.. .. ....... $679 .99 •---~- . . . ., . 

. . .. . 

HPIL Module . ...$98.99 NEO 
HPlL Cassette o r Printer .. $359.99 PC·8221 A Thermal PrinterS 14 9.99 
Card Re&der ... ......... ~ ............ $ 143.99 PC·8281A Data R.ecorder ........ . S99.99 
Extended Funct ion Module . .. .. $63.99 PC·8201 ·0B 8 K RAM ChJps .... $1 0 5.00 
Time Module .. .. .. .. . .... $63.99 PC ·8206A 32K RAM Cartrldge$329.00 

DISKETTES 
6 1/4 " MD· I .. ...................... .. ' 21 .99 
5 1/. " MD·2 .... $29 .99 
8" FD·I .. . ............................ $39.99 
8" FD·2 ... . .. ... . ....... . $49 .99 

VEllBATlK 
5~ " SSIDD . .. ........ .. ...... ....... ... 26.99 
6 114" DSfOD.... ..34.99 

BIll 
51,4" Disk Head. Cleaner ......... $ 14.99 

IlLZ PBAlfT 
51ft " SBlSD .. .. $ 17.99 
S If, " SSIDD .. . . .. $21.99 
5 114" DSIDD .. .... .. ...... .. .. .. ...... .. .. $26.99 

DISK BOLDJ:LllS 
IlflfOVATrvB COlfCBPTS 

FlIp·n ·Plle 10............... .. .. $3.99 
PHp·n ·Plle 80 ............................. 17.99 
PlIp·n ·Plle 80 w/lock ..... .. $2-4.99 
FlIp·n ·Plle (-400/800 ROM) ........ $ 17.99 

lioala 
Atarl (ROM) 
C·64 (ROM) 

............. 5 79 .99 IB M .. .. ......... . .......... S99 .99 
........... 579.99 Apple/Prank lln .... .... ... . .. ........ SB5 .99 

HOME COMPUTERS 

850 Interface.. . ..... $ 189.00 
1010 Recorder ....................... $71.99 
1020 Color Prln;.e .................. $ 21 9.00 
1025 Dot Matrix Prlnter .... . .. 5 299 .00 
1027 Le t te r Quali ty Prlnte r .. $ 269.00 
1030 Dtrect Connect Modem .... 99 .99 
1050 DlBk Drive ..... $349 .00 
1064 Memory Mod.ule. ..'125 .00 
Touch Table/Software.. . .. $ 6-4 .99 
Light Pe nlSottware .. ..... $72 .99 
CX22 Track BalL. ........ $39.99 
7097 At&rl Loge.. ...$74 .99 
40 18 P ilot (Home) ........... $57.99 
405 P ilot (Educ.).. .. ...... 99 .99 
8036 Atarl Pilot.. .. .............. $ 77.99 
5049 Vls ICalc ...................... ... . 5 139.99 
468 Communicator II ............ $ 119.99 

MEMORY BOARDS 

Ax)on 32K .. 
Ax lon 48 K 
Axlon 128K 

ATAlll 
..... .. .... 5 59 .99 

..... 5 99 .99 
........ 5299 .00 

APPLE/I'RAlfKLIN 

WHILE SUPPL YS LAST 
SOOXL ... . .... .. ...... $129.00 
SOOXL .... ...... . . .•. . $219.00 
1200XL ...... ....... . $249.00 
CX30 Paddles............. .. ....... 11.99 
CX40 J oy s tick ......... . .......... 51 .99 
4011 8ta .. Raiders .... .. .... $31.99 
4022 Pac Man .. . ........ 531.99 
4028 Defender ........................ 53 1.99 
8026 Dig Dug.... .. .. 531.99 
803 1 Don key Kong .................. $35.99 
8034 Pole Posit. Ion ..... $ 37 .99 
6040 Donkey Kong Jr .. $ 33 .99 
6043 Ms Pacman ...... $ 37 .99 
8044 Joust ........ .. ... $37.99 
6045 Pen go .................. 5 33.99 
8052 Moon PatroL .......... .. ..... . 533 .99 
4003 Assemb ler ........ ... ... ...... . $44 .99 
8 126 Microsoft Bas ic I or 1I .... 56-4.99 
Super Sketch Gra phics Boa rd .. 539.99 

DISK DRIVES 
FOR ATARI 

IlfDUS 
GT Drive (A t.a.rl) ......... .. 

RANA 
1000 ... 

TRAK 

.. $379.00 

$299.00 

Axlon 128K ........................... . S299.00 AT·D2 ... .. . .. .... ............... $389.00 
Axlon 320K ......... .. ............... .. $649 .00 AT·D4 ... ... ........ . 539.00 

C:: cOrTlmodore 

CHM 803a .. .. .... .... ... .. . ... . .. .... $83 9 .00 
CBM 8096........ . .. 5869.00 
CBM 9000 ................... .. ... $999.00 
B 128·80 .... . ................... $ 789.00 
8032 to 9000 Upgrade ......... $499.00 
2031 LP Dis k Drive.. .. ... $299.00 
6050 Disk Drive ..... S999.00 
8250 Disk Drive.. ...S 1249.00 
4023 Prin ter ....................... 5399.00 
6023 Printer.. .. .... S589 .00 
6400 Prin ter..... . $1449 .00 
Z·RAM ................. $369.00 
Silicon Orrlce ... $499.00 
The Manager ........................ $ 199.00 
SortROM .. .. .. $ 125.00 
VlslCalc .. ... S 159.oo 

PR%CI8IOlf 80rTW ARm 
Su perbase 64 .... 569 .99 

PllOl'llSSIOlfAL SOrTWARIl 
Word Pro 2 Pl us ................... $ 169 .00 
Word Pro 3 Plus .. .. ... $ 189 00 
Word Pro 4 Plu sJ5 Plus each S279.00 
InfO Pro. .. .. .................... $ 179.00 
Ad.mlntstrator ... . .......... $399.00 
POlVer .. .. ... $ 7999 

b~·64 Port.. ble .. .. .. . . ........ .... S839.00 
CBM 84 ........... . .. ... . .. .. . .... ..... 1199.00 
CI54 1 Disk Drlve ................... $249 .00 
C1630 Dataset te ................... 559 99 
CI520 Color Prl n ter /Plotter .. $ 129.00 
M·801 Dot Matr ix Prlnte r ..... 52 19.00 
CI528 Dot Matrix/Ser ial $299,00 
CI702 Color Monit or ... $259 .00 
CI3 11 .J oy s tick .. . .... . $ 4.99 
C1312 Paddles ...... .. $ 11.99 
CI 800 VIC Modem ...... $59.99 
C18 50 Au to Modem ................. 589 .99 
Logo 64 .... ... 149 .99 
Pilot 64 .. . . .. 539.99 
Word Pro 64 Plus ................... $59.99 
Calc Result 64 ........................ S65.99 
Calc Result Easy ... $39.99 
MCS 801 Color Printer .$499 .00 
DPS 1101 Daisy Printer.. .$489.00 
MagiC VOice Speech Mod.u le . .. $64 .99 
Desk Organizer Lock ..... .......... $49 .99 
V\Q1.811 Teleco:n mu nteau onll. $3-<10 9 5 

Super Sketch Graph ics Board 539 .99 
JotSD DISK DRIVES 

SD I Dis k Driv e ...................... 5349 .00 
SD2 Disk Drive . .$599 .00 

CG©~[f)Mlf~~ ~~rn~ ©~[Q)~~ 
west 

800-648-3311 
I n NV call (702 )688·565 4 . Dept . 106 

Orde r Status Nu m ber: 588·565 4 
P.O.Box 6689 

Stateline. NV 8944 9 

canada 
Ontario/Quebec 800-268-3974 
Other Provinces800-26B~559 

I n Toron to call (416)828·0866. Dept. 105 
Orde r Sta. t.us Nu mbe r : 828·0866 

2505 Du n w1n Drive. UnIt 3B 
M1ssissa.uga , Onta.rio. Can a da LS LI T 1 

east 
800-233-8950 

_. 
VISA -I n PA call (717)32 7·95 76 , Dept . 105 

Ord er St a t u s Nu m ber : 327·9576 
Custome r Service Numb er: 327· 1450 

477 E . 3rd St .. WUl1ams port , PA 17701 

CANADIA N ORDERS: All pr ices are subject to shipping. tax an d cU l'l'6ncy fluc tuat ion s . Call tor exact prici n g In Canada . INTERNATIONAL ORDERS: All 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ord.e rs placod w ith U.S. of fl cos ror delivery ou tside the Contine n tal United States mus t be pre 'lIald by certlf lod check only . Include 3 '~ (m lnlmufl' $5 ) 
shipping and handli ng. EDUCAT IONAL DISCOUNTS: Additional d.lscounts are ava ilable to qual ifI ed Educational Institutions . APO & FPO: Add 3 % (mlnlmum • 
$5) shipping and handlin g. 
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Logical

Dreams
"If" is one of the most useful words in our

vocabulary; it allows us to test situations and

make appropriate decisions based on the test.

Likewise, the BASIC command IF is one of the

most useful words in the computer's vocabulary,

and for the same reasons. Computer programs

always rely on logical decisions to produce a re

sult. Everything from data processing applica

tions to arcade-style games relies on IF-THEN

testing. The format is pretty simple: if something

is true, then do something in response. For exam

ple, IF joystick is pushed up, THEN move space

ship up.

Using The Right IF
The IF-THEN statement can often be replaced

with the statement IF-GOTO. Before mixing the

statements or replacing one with the other in

your programs, you must first understand the na

ture of each. IF-THEN is the most convenient

and safest to use of the two. The reason for this

is that almost any instruction placed after the

THEN will be executed without any problems.

You can place a line number after the THEN and

the program will go to that line number, or you

can place an expression such as A=A+ 1 and the

program will execute it. The IF-THEN statement

can thus be a very powerful and useful part of

your programs. IF-GOTO is not as versatile as

IF-THEN because it can only execute line num

bers after the GOTO. If you tried placing an ex

pression such as the previously mentioned

A=A+1, the computer would flag it as an error.

IBM's Double GOTO
The Apple, Atari, and Commodore computers all

flagged Program 1 as having an error in the line

containing the IF-GOTO. The only two comput

ers tested that did not flag it as an error were the

IBM PC and PCjr. The IBM computers allowed

114 COMPUTEI October 1984

the expression A=A+1 after an IF-GOTO and

also allowed the following line:

20 IF A=1 GOTO GOTO 40

The double GOTO was allowed only if a line 40

had been entered and only after the IF statement.

A program with a line number followed by dou

ble GOTOs and a target line number resulted in

an error. This kind of rule bending is atypical of

IBM. Just for reference you should know that the

second edition (May 1982) of the BASIC manual

by IBM and Microsoft states: "If the expression is

true {not zero), the THEN or GOTO clause is

executed. THEN may be followed by either a line

number for branching or one or more statements

to be executed. GOTO is always followed by a

line number."

Although IBM may let you get away with an

expression after an IF-GOTO, you should try to

avoid such a construction within your programs.

It is not standard and can produce errors and

plenty of confusion. It is probably better to use

only the IF-THEN statement because it allows

either an expression or a line number and works

the same on all the tested computers.

Sometimes an IF-THEN construction alone is

not enough. In some situations, a structure called

IF-THEN-ELSE can be useful. This structure is

quite similar, but allows you to specify two

THEN outcomes (one that's triggered by the IF

and one that's triggered by an implied "IF

NOT"). In other words, if the condition follow

ing the IF is true, whatever follows the THEN is

carried out. If it is false, whatever follows the

ELSE is carried out.

The Missing ELSE
However, this IF-THEN-ELSE construction is

almost never used in programs published in

magazines and books. The reason for this is not
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vocabulary; it allows us to test situations and 
make appropriate decisions based on the test. 
Likewise, the BASIC command IF is one of the 
most useful words in the computer's vocabulary, 
and for the same reasons. Computer programs 
always rely on logical decisions to produce a re
sult. Everything from data processing applica
tions to arcade-style games relies on IF-THEN 
testing. The format is pretty simple: if something 
IS true, then do something in response. For exam
ple, IF joystick is pushed up, THEN move space
ship up. 

Using The Right IF 
The IF-THEN statement can often be replaced 
with the statement IF-GOTO. Before mixing the 
statements or replacing one with the other in 
your programs, you must first understand the na
ture of each. IF-THEN is the most convenient 
and safest to use of the two. The reason for this 
is that almost any instruction placed after the 
THEN will be executed without any problems. 
You can place a line number after the THEN and 
the program will go to that line number, or you 
can place an expression such as A = A + 1 and the 
program will execute it. The IF-THEN statement 
can thus be a very powerful and useful part of 
your programs. IF-GOTO is not as versatile as 
IF-THEN because it can only execute line num
bers after the GOTO. If you tried placing an ex
pression such as the previously mentioned 
A = A + 1, the computer would flag it as an error. 

IBM's Double GOTO 
The Apple, Atari, and Commodore computers all 
flagged Program 1 as having an error in the line 
containing the IF-GOTO. The only two comput
ers tested that did not flag it as an error were the 
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the expression A = A + 1 after an IF-GOTO and 
also allowed the following line: 

20 IF A = l GOTO GOTO 40 

The double GOTO was allowed only if a line 40 
had been entered and only after the IF statement. 
A program with a line number followed by dou
ble GOTOs and a target line number resulted in 
an error. T,his kind of rule bending is a typical of 
IBM. Just for reference you should know that the 
second edition (May 1982) of the BASIC manual 
by IBM and Microsoft states: " If the expression is 
true (not zero), the THEN or GOTO clause is 
executed. THEN may be followed by either a line 
number for branching or one or more statements 
to be executed. GOTO is always followed by a 
line number." 

Although IBM may let you get away with an 
expression after an IF-GOTO, you should try to 
avoid such a construction within your programs. 
It is not standard and can produce errors and 
plenty of confusion. It is probably better to use 
only the IF-THEN statement because it allows 
either an expression or a line number and works 
the same on all the tested computers. 

Sometimes an IF-THEN construction alone is 
not enough. In some situations, a structure called 
IF-THEN-ELSE can be useful. This structure is 
quite similar, but allows you to specify two 
THEN outcomes (one that's triggered by the IF 
and one that's triggered by an implied " IF 
NOT"). In other words, if the con clition follow
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ELSE is carried out. 

The Missing ELSE 
However, this IF-THEN-ELSE construction is 
almost never used in programs published in 
magazines and books. The reason for this is not 



that there is something better, but that many

home computers (Apple, Atari, and Commodore)

do not have an ELSE command as part of their

BASIC. IBM is one of the few that do allow IF-

THEN-ELSE. The TI Extended BASIC cartridge

also allows it.

There is a way to mimic IF-THEN-ELSE.

Let's say that you want to test if a variable is

equal to 100 and you want the THEN to end the

program if it is. Otherwise, you want an ELSE to

add 1 to the variable and let the program con

tinue. Program 2 is an example of a routine that

will do just that, without the ELSE command.

Imitating IF-THEN-ELSE
The IF-THEN-ELSE construction is in lines 30

and 40. The reason this works is that if the IF-

THEN in line 30 is false, program execution

"falls through" to line 40. The line following an

IF-THEN can thus be used for the ELSE. There

are some extra precautions that you should take.

If the IF-THEN in line 30 had an expression (like

A=A+1) instead of the END instruction, the

program would execute the expression and then

go to the next line and execute the line which

you are using as an ELSE. This must be avoided

or your program will not work properly. Program

3 is an example of how to properly mimic an IF-

THEN-ELSE.

Take a look at the differences between Pro

grams 2 and 3. The GOTO 50 in line 30 of Pro

gram 3 prevents the program from going on to

line 40 when the IF condition is true. You should

always include a GOTO with a target line num

ber at the end of your IF-THEN if you are going

to create the IF-THEN-ELSE construction. It is

the only way to insure that the ELSE condition

will not be executed haphazardly.

Program 1: IF-GOTO Error Demo

10 A = l

20 IF A=l GOTO A

30 PRINT A

Program 2: if-then-else construction

10 A=0: B=0: REM INITIALIZE

20 B=B+A: REM EXPRESSION

30 IF A=100 THEN END: REM IF THEN

40 A =A+ 1: GOTO 20: REM ELSE

Program 3: Better if-then-else

10 A=0: B=0: REM INITIALIZE

20 B=B+ A: REM EXPRESSION

30 IF A = 100 THEN PRINT B: GOTO 50: REM IF THEN

40 A=A+ 1: GOTO 20: REM ELSE

50 END (f

$129!
Modem Starter Set

Get the complete modem/software package for your

Apple II, 11 +, or He that includes 300 Baud Modem card,

easy menu-driven communications software and a subscrip

tion to the SOURCE* Ask your computer dealer about the

NETWORKER" or call us at 1-800-631-3116 and we'll tell you
where to pick one up. The NETWORKER1" modem is made in

the U.S.A. by ZOOM Telephonies, Inc.

'SOURCE offer good through December 31,1984.

ZOOM Telephonics/207 South St./Boston, MA/02111
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that there is something better, but that many 
home computers (Apple, Atari, and Commodore) 
do not have an ELSE command as part of their 
BASIC. IBM is one of the few that do allow IF
THEN-ELSE. The TI Extended BASIC cartridge 
also allows it. 

There is a way to mimic IF-THEN-ELSE. 
Let's say that you want to test if a variable is 
equal to 100 and you want the THEN to end the 
program if it is. Otherwise, you want an ELSE to 
add 1 to the variable and let the program con
tinue. Program 2 is an example of a routine that 
will do just that, without the ELSE command. 

Imitating IF-THEN-ELSE 
The IF-THEN-ELSE construction is in lines 30 
and 40. The reason this works is that if the IF
THEN in line 30 is false, program execution 
" falls through" to line 40. The line following an 
IF-THEN can thus be used for the ELSE. There 
are some extra precautions that you should take. 
If the IF-THEN in line 30 had an expression (like 
A= A+l) instead of the END instruction, the 
program would execute the expression and then 
go to the next line and execute the line which 
you are using as an ELSE. This must be avoided 
or your program will not work properly. Program 
3 is an example of how to properly mimic an IF
THEN-ELSE. 
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Take a look at the differences between Pro
grams 2 and 3. The COTO 50 in line 30 of Pro
gram 3 prevents the program from going on to 
line 40 when the IF condition is true. You should 
always include a COTO with a target line num
ber at the end of your IF-THEN if you are going 
to create the IF-THEN-ELSE construction. It is 
the only way to insure that the ELSE condition 
will not be executed haphazardly. 

Program 1: IF-GOI'O Error Demo 

10 A~l 

20 IF A~l GOTO A~A+1 
30 PRINT A 

Program 2: IF-TlIEN-B.SE ConstructIon 

10 A~O: B~ O: REM INITIALIZE 
20 B~B +A: REM EXPRESSION 
30 IF A~ 100 THEN END: REM IF THEN 
40 A~A+ 1: GOTO 20: REM ELSE 

Program 3: Better IF-THEN-B.SE 

10 A~O: B ~ O: REM INITIALIZE 
20 B~B+ A: REM EXPRESSION 
30 IF A- 100 THEN PRINT B: GOTO 50: REM IF THEN 
40 A~A+ 1: GOTO 20: REM ELSE 
~END © 
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FANTASTIC COMPUTER PRINTER SALE!!

COM-STAR T/F

Tractor

Friction

Printer

lllllllllllllltllllltMIIKfllllllllllllllllllllMllllllltllllllllllllllllllMlllllllllllllllllllJNIIII

* *

COM-STAR

• Lowest Priced, Best Quality, Tractor-Friction Printers in the U.S.A.

• Fast 80-120-160 Characters Per Second • 40,46,66,60,96,132 Characters Per Line Spacing

• Word Processing • Print Labels, Letters, Graphs and Tables • List Your Programs

• Print Out Data from Modem Services • "The Most Important Accessory for Your Computer"

** DELUXE COMSTAR T/F

80 CPS Printer — $169.00

This COMSTAR T/F (Tractor Friction)

PRINTER is exceptionally versatile It

prints 8 ■■■/' x 11" standard size single sheet

stationary or continuous teed computer

paper. Bi-directional, impact dot matrix.

80 CPS. 224 characters. (Centronics

Parallel Interfact)

Premium Quality 120-140 CPS

10" COM-STAR PLUS+

Printer $269.00
The COM-STAR PLUS+gives you all the

features of the COMSTAR T/F PRINTER

plus a 10" carriage. 120-140 CPS. 9 x 9 dot

matrix with double strike capability for 18 x

18 dot matrix (near letter quality), high

resolution bit image (120 x 144 dot

matrix), underlining, back spacing, left

and right margin settings, true lower

decenders with super and subscripts,

prints standard, italic, block graphics and

special characters. It gives you print

quality and features found on printers

costing twice as much!! (Centronics

Parallel Interface) (Better than Epson

FX80). List $499.00 SALE $269.00

Premium Quality 120-140 CPS
15WCOM-STAR PLUS+
Business Printer $379.00

Has all the features of the 10" COM-STAR

PLUS+PRINTER plus 15'." carriage and

more powerful electronics components to

handle large ledger business, forms!

(Better than Epson FX 100}. List $599

SALE $379.00.

Superior Quality 140-160 CPS

10" COM-STAR PLUS +
IBM Pers/Bus Printer $389.00

Has all the features of the 10" COMSTAR

PLUS+ PRINTER! It is especially designed

for all IBM personal computers! 140-160

CPS HIGH SPEED PRINTING 100% duty

cycle, 2K buffer, diverse character fonts,

special symbols and true decenders.

vertical and horizontal tabs.

A RED HOT IBM personal business printer

at an unbelieveable low price of $389.00

plus one year immediate replacement

warranty (Centronics parallel interface)

List $699 SALE $389.00

Superior Quality 160-180 CPS
10" COM-STAR PLUS+ HS

Business Printer $399.00

The Super Com-Star+ High Speed

Business Printer 160-180 CPS has a 10"

carriage with all the Com-Star+ features

built in! The 15W High Speed Business

Printer is especially designed with more

powerful electronics to handle larger

ledger business forms! Exclusive bottom

feed! (Centronics parallel interface) One

year immediate replacement warranty

15v?" printer is also compatable with IBM

Personal/Business Computers! 15':"

Printer List $699.00 SALE $399.00

OOlympia
Executive Letter Quality

DAISY WHEEL PRINTER $399.00
This is the worlds fmestdaisywheel printer

Fantastic Letter Quality, up to 20 CPS

bidirectional, will handle 14.4" forms

width! Has a 256 character print buffer,

special print enhancements, built in

tractor-feed (Centronics Parallel and

RS232C Interface) List $699 SALE $399.

PARALLEL INTERFACES

For VIC-20 and COM-64 - $49.00 For Apple computers - $79.00 Atari 850 Interface - $79.00 For ALL IBM Computers -

Add SUSOIof ihippinp,. handling ond iniurone*. Illinois f«ud«nti
Pl«aiwpdd6%i0K. Add S29 00 for CANADA PUERTO RICO. HAWAII.
ALASKA APO-FPO ord«n. Canadian orderf must bo in U.S. dollcrt.

WE DO NOT EXPORT TO OTHER COUNTRIES.

£ntlo»« Caihi«f» Ch.ck, Mon«y Ord«r or P«r»onol Ch.ck Allow H
day) ford»1iv»ry. 2 to 7 day* rof phon« ordert. 1 doy axprcn mail1

VISA -MASTER CARD We Ship COD loUS Addresses Only

ENTERPRIZES wEL0VEouflcustomers>
BOX 550, BARRINQTON, ILLINOIS 60010
Phon* 312/382-5244 to order

COM-STAR PLUS+

Print Example:

ABCDEFGHIJKLMNDPORBTUVWXYZ

ABCDEFBHIJKLMNOPQRaTUVWXYZ 1234S67B9O

FANTASTIC COMPUTER PRINTER SALE!! 

,;,* DELUXE COMSTAR TlF 
80 CPS Printer - $169.00 

TIllS COMSTAR T I F (Tractor Fric tion) 
PRINTER 15 exceptIonally versa tile It 
pnnts 8 i/' x 11 " standard size single sheet 
stationary or continuous feed computer 
paper. Bi·dlrectlonal. Impact dot matrix. 
80 CPS. 224 characters (Centronics 
Parallellnterfact) 

Premium Quality 120·140 CPS 
10" COM·STAR PLUS+ 

Printer $269.00 
The COM·STAR PLUS+ gives you all the 
features of the COMSTAR T I F PRINTER 
plus a 10" carnage. 120· 140 CPS. 9 x 9 dot 
matrix withdoubiestnkecapability for 18 x 
18 dot matrix (near letter Quality), high 
resolution bit Image (120 x 144 dot 
matrrx). underlrnlng, back spacing. left 
and nght margin sett ings. true lower 
decenders with super and subscripts. 
prrnts standard. Itali c . block graphics and 
special charac ters It gives you print 
Quality and features found on prrnters 
costing tWice as much!! (Centronics 
Parallel Interface) (Better than Epson 
FX80). List $499 .00 SALE $269.00 

Premium Quality 120·140 CPS 
15 'h " COM·STAR PLUS+ 
Business Printer $379.00 

Has all the features of the 10" COM STAR 
PlUS+ PRINTER plus 15 ' .. carnage and 
more powerful electroniCS components to 
handle large ledger bUSiness forms! 
(Belter than Epson FX 100) List $599 
SALE $379 .00. 

Superior Quality 140·160 CPS 
10" COM·STAR PLUS+ 

IBM Pers/ Bus Printer $389.00 
Has all the features of the 10" COM STAR 
PLUS+ PRINTER! It IS especially deSigned 
for all IBM personal computers! 140-160 
CPS HIGH SPEED PR INTING 100% duty 
cycle. 2K buffer. diverse character fon ts. 
special symbols and true decenders . 
vertical and honzontal tabs. 
A RED HOT IBM personal bUSiness printer 
at an unbelleveable low pnce of $389.00 
plus one year immediate replacement 
warranty (cen tronics parallel In terface) 
List $699 SALE $389 .00 

Superior Quality 160·180 CPS 
10" COM·STAR PLUS+ HS 

Business Printer $399.00 
The Super Com ·Star-+- High Speed 
Business Printer 160· 180 CPS has a 10" 
carnage with alt the Com·Star-+- features 
buil t in! The 15W' High Speed Business 
Printer is e~pecla ll y designed with more 
powerful elec trOniCS to hand le larger 
ledger business forms! Exclusive bottom 
feed! (Centronics parallel Interface) One 
year immediate replacement warranty 
ISW' pnnter IS also compatable with IBM 
Personal/Business Computers! 151;," 
Printer List $599.00 SALE 5399.00 

nOlympia 
Executive Letter Quality 

DAISY WHEEL PRINTER $399.00 
ThiS IS the worlds finest daisywheel printer 
Fantastic l etter Quality , up to 20 CPS 
bidirectional. Will handle 144 '· forms 
Width! Has a 256 character print buffer. 
special prrnt enhancements. bUilt In 
tractor ·feed (Centronics Parallel and 
RS232C Interface) List $599 SALE $399. 

---------------------------PARALLELINTERFACES--------------------------
For VIC20 and COM·54 - $49.00 For Apple computers - $79 .00 Atan 850 Interface - $79.00 For ALL IBM Computers - $89 .00 

Add 514 50 lor .hlpp ing . t'landling and in' IoIranc • . lII inail re. id .nll 
plea • .."dd 6 '"1. la • . Add 529 00 lor CANADA . PUERTO RICO . HAWA1I . 
ALASKA . APO ·FPO orden. Canodian order. mull be in U.S. dolla,. , 
WE 00 NOT EXPORT TO OTHER COUNTRIES . 
Enclo.e Calt'l ie rl Check . Money Order or Perlona l Check . Altow '4 
day. lor de livery. 2 10 7 day. lor pt'lone order • . , doy e .Pfel' moil ! 
VISA - MASTER CARD - We Ship COO 10 U S AddresS£!S Only 

PRDTECTD 
ENTERPRIZES (W"OV'OUACUSTOW'RS, 

BOX 550, BARRINGTON, ILLINOIS 80010 
Phone 3121382·5244 10 order 

COM·STAR PLUS+ ASCDEFGH J: JKLMNCPCiilRElTUVWXVZ 
Print Example: ABCDEFGHIJI<L.MNOPQRSTUIJWXYZ 1234::56'7890 



BIG FOUR
NEW 128K —MEGA BYTE DUAL DISK DRIVE-80 COLUMN

COMPUTER SYSTEM SALE
HOME • BUSINESS • WORD PROCESSING

8050

Dual Dish Drive

1 Mega Byte

List Price $3717.95

LOOK AT ALL YOU GET FOR ONLY $ 895.
LIST PRICE

B128 COMMODORE 128K 80 COLUMN COMPUTER $ 995 00

8050 DUAL DISK DRIVE (over 1 million bytes) 1795 00

4023 - 100 CPS 80 COLUMN BIDIRECTIONAL PRINTER 499.00

12" HI RESOLUTION 80 COLUMN GREEN OR AMBER MONITOR 249 00

• BOX OF 10 LORAN LIFETIME GUARANTEED DISKS 49 95

• 1100 SHEETS FANFOLD PAPER 19.95

• ALL CABLES NEEDED FOR INTERFACING 102 05

TOTAL LIST PRICE $ 3717.95

Printer replacement options (replace the 4023 with the following at these sale prices)

Olympia Executive Letter Quality Serial Printer

Comstar Hi-Speed 160 CPS 15;." Serial Business Printer

Telecommunications Deluxe Modern Package

LIST

$699.00

$ 779.00

$ 199 00

SALE

$ 399.00

$ 499.00

$ 139.00

Plus You Can Order These Business Programs At Sale Prices

Professional 80 Column

Word Processor

Professional Data Base

Accounts Receivable

Accounts Payable

LIST

J149 95

SALE

S99.00

99.00

99.00

99 00

Payroll

Inventory

General Ledger

Financial Spread Sheet

Program Generator

LIST

$149 95

149 95

1-19 95

14995

149 95

SALE

$99.00

99 00

99.00

99.00

99.00

15 DAY FREE TRIAL We give you 15 days to try out this SUPER SYSTEM PACKAGE11 If it doesn't meet your expec

tations. just send it back to us prepaid and we will refund your purchase price"

90 DAY IMMEDIATE REPLACEMENT WARRANTY II any of the SUPER SYSTEM PACKAGE equipment or programs

fail due lo faulty workmanship or material we will replace it IMMEDIATELY at no charge!!

Write or Call For Free Catalog and Spec Sheets!!

■ Add $50.00 for shipping and handling!!

5100.00 for Canada, Puerto Rico. Hawaii orders.

WE DO NOT EXPORT TO OTHER COUNTRIES

Enclose Cashiers Check. Money Order or Personal Gheck. Allow

14 days for delivery. 2 to 7 days for phone orders. 1 day express

| mail! Canada orders must be in U.S. dollars. We accept Visa and
(MasterCard. We ship COD. to U.S. addresses only.

iwt LOVEOuftCUSTOME«S)ENTERPRIZES
BOX 550, BARRINOTON, ILLINOIS 60010

Phont 312/M2-5244 lo order
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before 11 / I / 84 o 

8128 Computer List Price $3717.95 
128 K 

LOOK AT ALL YOU GET FOR ONLY $ 895. 
12" Hi Res Monilor 

LIST PRICE 
<D B128 COMMODORE 128K 80 COLU MN COMPUTER $ 99500 
@ 8050 DUAL DISK DRIVE (o,e, I m"l,on bytes) 179500 

@ 4023 . 100 CPS 80 COLUMN BIDIRECTIONAL PRIN TE R ~99 00 
@) 12" HI RE SOLUT ION 80 COLUM N GREEN OR AMBER MONITOR 24900 
• BOX OF 10 LORAN LIFETIME GUARANTEED DISKS 4995 
• 1100 SHEETS FANFOLD PAPER 1995 

• ALL CABLES NEEDED FOR INTERFACING 102 .05 

TOTAL LIST PRICE $ 3717.95 

Printer replacement options (replace the 4023 with the follow;ng at these safe prices) 

• Olympia Execu tive letter Quali ty Seri al Prin ter 
• Comstar HI-Speed 160 CPS 15 '1,." Serlal ·Buslness Printer 
* Te lecomnlUnlcat lons Deluxe Modern Package 

LIST 
$ 699 .00 
$ 779 .00 

$ 199 .00 

SALE 
$ 399.00 
$ 499.00 
$ 139.00 

Plus You Can Order These Business Programs At Sale Prices 

liST SALE LIST SALE 
P,atess,onal 80 Column 1>14995 $99.00 P"vroll $1 499S $99.00 

Word Proce~sor Inventory 1499S 99.00 
Prol e~~,onal Dala Ba~e 14995 99.00 General Le<lger 14995 99.00 
Accounts Rece,vable 14995 99.00 ronanc,al Spread Sheel 14995 99.00 
Accoun t ~ Payable 14995 99.00 Program Genefil lor 14995 99.00 

IS DAY FREE TRIAL We give you 15 days to tryou t thiS SUPER SYSTEM PACKAG E ~I III1 doesn 't meet yourelpec 
l al lons. Just send It back to us prepaid and we wil l refund yOu r purchase price!! 

90 DAY IMM EDIATE REPLACEMENT WARR ANTY If anyol the SU PER SYSTE M PACKAGE eqUipmenl or programs 
fal' due to faul tv workmanship or malenal we Will reolace II IMMEDIATELY at no char2e!! 

Write or Call For Free Catalog and Spec Sheets!! 
IA"ddSso.Oii;;;;-;h;"pp;;;g;;;dha,;'dllngii ------, 
II $100.00 for Canada. Puerto Rico. Hawaii orders. I 

WE DO NOT EXPORT TO OTHER COUNTRIES. 

PRDTECTD 
II Enclose Cash iers Check. Money Order or Personal Ghec k. Allow II 

14 days for delive ry, 2 to 7 days for phone orders. 1 day elpress 
I mail! Canada orders must be in U.S. dollars. We accept Visa and I 
I MasterCard. We sh ip C.O.D. to U.S. addresses only. I 
~----------------------

ENTERPRIZES M""''''''.'"" •• ''', 
BOX 550, BARRINGTON, ILLINOIS 10010 
Phon, 3121312·5244 10 ordtr 
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SCRIPT-64 EXECUTIVE WORD PROCESSOR

(80 Columns in Color)
40 or 80 columns in color or black and white; turns your computer into a Business

Machine!

Rated best by COMMODORE. This is the finest word processor available. Features in

clude line and paragraph insertion/deletion, indentation, right and left justification,

titles, page numbering, characters per inch, etc. All features are easy to use and under

stand. With tabs, etc. SCRIPT-64 even includes a 250 word dictionary/spelling checker to

make sure your spelling is correct. The dictionary is user customizable to any technical

words you may use. Furthermore, all paragraphs can be printed in writing and everyday

letters are a snap. To top things off, there is a 100 page manual and help screens to

make learning how to use SCRIPT-64 a snap. This word processor is so complete we

can't think of anything it doesn't have. When combined with the complete database you

have a powerful mailmerge and label program that lets you customize any mailing list

with personalized letters. List $99.95. Sale $59.00. -'Coupon Price $49.00. (Disk only.)

SCRIPT-64 20,000 WORD DICTIONARY
Allows you to check spelling on 20,000 most often mispelled words! List $29.95. Sale

$19.95. "Coupon Price $12.50 (Disk only.)

SCRIPT-64 COMPLETE DATABASE
(Plus Mail Merge and Labels)
This powerful DATABASE is user friendly and makes any information easy to store and

retrieve. The user defines the fields and then can add, change, delete, and search for

any category wanted! Must be used with the SCRIPT-64 EXECUTIVE WORD PROC

ESSOR. When combined with the Executive Word Processor you can search out any

category (zip codes, even hair color, etc.) and print super personalized letters! 600

names can be sorted and formulated on each disk in any order or category! Will handle

any size mailing list by changing or adding disks! List $69.00. Sale $39.00. 'Coupon

Price $29.00.

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

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

WE SHIP C.O.D. HONOR VISA AND MASTER CHARGE

ADD $3.00 SHIPPING FOR C.O.D. ADD $2.00 MORE

SPECIAL SERVICES:

One Day — Express Mail add $10.00

1 fc
ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 to order

iWE LOVE OUR CUSTOMERS!

Commodore · 64 
II/ 1 •• , 1 I ,1.",1,111,1 

• J •• 1 1 J l_oJ·' .... I' ..... 11_" I ,. '~.. ~I'~ 1.111 .aL ... _, I - ~ 
a". 1 •••• 1 I Illr-lr'I,I,1 
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SCRIPT -64 EXECUTIVE WORD PROCESSOR 
(80 Columns in Color) 
40 or 80 columns in color or black and white; turns your computer into a Business 
Machine! 
Rated best by COMMODORE. This is the finest word processor available. Features in· 
clude line and paragraph insertion/deletion, indentation, right and left justification, 
titles, page numbering, characters per inch, etc. All features are easy to use and under· 
stand . With tabs, etc. SCRIPT·64 even includes a 250 'word dictionary/spelling checker to 
make sure your spelling is correct. The dictionary is user customizable to any technical 
words you may use. Furthermore, all paragraphs can be printed in writing aQd everyday 
letters are a snap. To top things off , there is a 100 page manual 'and help screens to 
make learning how to use SCRIPT·64 a snap. This word processor is so complete we 
can't think of anything it doesn' t have. When combined with the compl ete database you 
have a powerful mailmerge and label program that lets you customize any mailing list 
with personalized letters. List $99.95. Sale $59.00. ·Coupon Price $49.00. (Disk only.) 

SCRIPT -64 20,000 WORD DICTIONARY 
Allows you to check spelling on 20,000 most often mispelled words! List $29.95. Sale 
$19.95, *Coupon Price $12.50 (Disk on ly.) 

SCRIPT-64 COMPLETE DATABASE 
(Plus Mail Merge and Labels) 
This powerful DATABASE is user friend ly and makes any in formation easy to store and 
retrieve. The user defines the fields and then can add , change, delete, and search for 
any category wanted! Must be used with the SCRIPT·64 EXECUTIVE WORD PROC· 
ESSOR. When combined with the Executive Word Processor you can search out any 
category (zip codes, even hair color, etc.) and print super personalized letters! 600 
names can be sorted and formulated on each disk in any order or category' Will handle 
any size mail ing list by changing or adding disks! List $69.00. Sale $39.00. ·Coupon 
Price $29.00 . 

• LOWEST PRICES. 15 DAY FREETRIAL· 90 DAY FREE REPLACEMENT WARRANTY 
• BEST SERVICE IN U.S.A.· ONE DAY EXPRESS MAIL' OVER 500 PROGRAMS. FREE CATALOGS 

WE SHIP C.O.D. HONOR VISA AND MASTER CHARGE 
ADD $3.00 SHIPPING FOR C.O.D. ADD $2.00 MORE 
SPECIAL SERVICES: 
One Day - Express Mail add $10.00 

PROTECTO 
EN T E R P R I Z E S ,WHO," OUR CUSTO _ ER" 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 10 order 



©SANYO MONITOR SALE!!

• 80 Columns x 24 lines

• Green text display

• Easy to read - no eye strain

• Up front brightness control

• High resolution graphics

• Quick start - no preheating

• Regulated power supply

• Attractive metal cabinet

• ULand FCC approved

9 Data Monitor

12" Screen Amber or Green Text Display$99

• 15 Day Free Trial - 90 Day Immediate Replacement Warranty

12" Hi-Resolution Amber or Green Screen Monitor $119.00

this is a 1000 Line, 80 Column, High Resolution Monitor with crisp clear

text that is easy to read! A must for Word Processing! Includes special

Software Discount coupon.

List $249.00 SALE $119.00

14" Hi-Resolution Color Monitor $229.00

This 14" color monitor has the sharpest and clearest resolution of any

color monitor we have tested! Beautiful color contrast! Also compatible

with video recorders. Includes special Software Discount coupon.

List $399.00 SALE $229.00 (IBM Compatable)

>•LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY |

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

Add 510.00 lor ihipping. handling and insurance. Illinoil r*tid*ntt

pUaiwpdd 6% lax. Add 130.00 for CANADA. PUERTO RICO. HAWAII.

ALASKA. APO-FPO ordan. Canadian ordm mull bo in U.S. dollar*

WE DO NOT EXPORT TO OTHER COUNTRIES.

Endow Caihien Check. Money Ordar or Pauonol Check. Allow 14

day* for delivery, 2 to 7 dagfi for phone or dors 1 day •apron moil'

VISA — MASTER CARD — C.O.D.

IB

ENTERPRIZES
BOX 550, IARRINQTON. ILLINOIS 60010
Phont 312/M2-5244 to ordir

I U
IWELOVEOUHCUITOMERS)

SANYO MONITOR SALE!! 
• 80 Columns x 24 lines 
• Green text display 
• Easy to read· no eye strain 
• Up front brightness control 
• High resolution graphics $6900 
• Quick start· no preheating 
• Regulated power supply 
• Attractive metal cabinet 

9" Data Monitor 
• UL and FCC approved 

12" Screen Amber or Green Text Display$99 

• 15 Day Free Trial- 90 Day Immediate Replacement Warranty 

12" Hi·Resolution Amber or Green Screen Monitor $119.00 
this is a 1000 Line, 80 Column, High Resolution Monitor·with crisp clear 
text that is easy to read' A must for Word Processing! Includes special 
Software Discount coupon. 
List $249.00 SALE $119.00 

14" Hi-Resolution Color Monitor $229.00 
This 14" color monitor has the sharpest and clearest resolution of any 
color monitor we have tested! Beautiful color contrast' Also compatible 
with video recorders. Includes special Software Discount coupon. 
List $399.00 SALE $229.00 (IBM Compatable) 

• LOWEST PRICES. '5 DAY FREE TRIAL' 90 DAY FREE REPLACEMENT WARRANTY 
• BEST SERVICE IN U.S.A. ' ONE DAY EXPRESS MAIL. OVER 500 PROGRAMS' FREE CATALOGS 

Add $10.00 lor ,hipplnv. handling and Imurane • . I1l1no;1 ,uldenlt 
pl.o • .."dd 6 -". 10 • . Add $20.00 lor CANADA . PUERTO RICO. HAWA ... 
ALASKA . APO·FPO orde,. . COl'lCldlol'l order. mUll be In U.S. dollor • . 
WE DO NOT EXPORT TO OTHER COUNTRIES. 
EI''Ido •• Calhle,. Ch.c ... . Money Ord.' or '.rlonol C"-c:k . Allow U 
doyslor delivery. 2107 doy. for phon. orde,.. 1 doy • • pt ... moll ! 

VISA - MASTEJI CARD - C.O.D. 

PRDTECTD 
ENTERPRIZES <WHO'"OU.""O .... , 

lOX 1110, IARIUNOTON, ILLINOIS 100'0 
'honl 3'21312·1244 to Older 



Sale

$39.95
List $69.00

Program Your Commodore 64

In Plain English

(No need to know Basic)

CodeWriter

New

Program

Generators!!

Information cann be a wonderful thing. Having enough of it when it's needed can save time and money and
give you that very nice "together" feeling. FileWriter lets you control information so you can enter it, find it
and change it — just the way you'd like. Whether it's information about bills, taxes, recipes, club
membership, stamp collections, or your new home business, FileWriter puts things in order. Simply "draw"
any kind of screen you want — just like making up a paper form to hold information. Only there's no paper to
slow things down. Once you have your form, add some real computer power: calculate automatically, hold
grand totals, test for bad information — for one form or hundreds. There's no need to "program". Just use
plain English!! Most of the instructions you'll need are right on the screen for you. Like all CodeWriter
programs, your FileWriter system gives you your own program on your own disk — in minutes the first time
you try. Your new program will search for information any way you'd like, update old information, make new

calculations, all at computer speed.

Program Generators!!

Report Writer — Lets you create

output formats and calculations in

any fashion you please. Requires

FileWriter. List $59.00. Sale 539.95.

(Disk).

Adventure Writer — Now you can

create your own Adventure game

without knowing how to program!

Create heroes, villains, magicians

and monsters, castles and coffin,
even dragons. All in plain English.

When your creation is done

Adventure Writer will write the
program for you on your own disk.

Fantastic Adventure tool! List $59.00.

Sale $39.95. (Disk).

FileWriter — Lets you create the

input screens and calculations in any

fashion you please. List $59.00. Sale

$39.95. (Disk).

Elf — The visible worksheet is here!

Now you can create applications

screen by screen that calculates and

prints out reports. Buy vs. lease,

amortization, comparisons, and

summations are just a few of the

freeform spreadsheet functions you

can do with Elf. List $59.00. Sale

$39.00. (Disk).

Dialog — Now you can make quizzes

and problems for your kids and
friends. Make trivia games and other

question and answer games for all.

You pick the rewards and the

punishments. Fantastic teaching aid

for kids and party game maker for

adults. List $59.00. Sale $39.95.

(Disk).

Add S3.00 lor ihipping. handling and miuroncs. Illinois reiidenit

plea* add 6% to* Add W 00 for CANADA. PUERTO RICO. HAWAII

ALASKA. APO-FPO order* Cartodian ordnrs mult h. in U.S. dollar*

WE DO NOT EXPORT TO OTHER COUNTRIES.

Enelo*e Cathiari Cbetk. Money Order or Penonol Cheek. Allow 14

dayi tor delivery. 2 to 7 doy* lor phone order*. ■ day •xpreti mail'

VISA — MASTER CARD — COD

No COD to Cortodo. APO-FPO

(WE LOVE OUB CUSTOMERSlENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010

Phorw 312/362-5244 to order

Sale 
Program Your Commodore 64 

In Plain English New 
Program 

Generators!! 
$39.95 (No need to know Basic) 

list $69.00 CodeWriter 
Information cann be a wonderful thing. Having enough of it when it's needed can save time and money and 

give you thot very nice " together" feeling . FileWrlter lets you control information 50 you can enter it, find it 
and change it - just the way you ·d like . Whether irs information about bills . taxes . recipes . club 
membership , stamp collections , or your new home business , FlleWrlter puts things in order. Simply " draw" 
any kind of screen you want - just like making up a paper form to hold information . Only there's no paper to 
slow things down. Once you have your form , add some real computer power: calculate automatically, hold 
grand totals , test for bad information - for one form or hundreds. There 's no need to " program". Just use 
plain English!! Most of the instructions you ·1I need are right on the screen for you . Like all CodeWriter 
programs, your FlleWrlter system gives you your own program on your own disk - in minutes the first time 
you try . Your new program will search for information any way you 'd l ike , update old information , make new 
calculations . all at computer speed . 

Report Writer - Lets you create 
output formats and calculations in 
any fashion you please. Requires 
FileWriter. List $59.00 . Sala $39.95. 
(Disk ). 

Adventure Writer - Now you can 
create your own Adventure game 
without knowing how to program! 
Creote he roes , v illains , magicians 
and monsters , ca stles and coffin , 
even dragons. All in plain English. 
When your creation is done 
Adventure Writer w i ll wr ite the 
program for you on your own disk . 
Fontastic Adventure tool! Li st $59 .00 . 
Sale $39.9S . (Disk) . 

Program Generators!! 

Elf - The visible worksheet i s here! 
Now you can create applications 
screen by screen that calculates and 
prints out reports. Buy v s. lease, 
amort ization , comparisons , and 
summations are ju st a few of the 
freeform spreadsheet functions you 
can do with Elf. List $59 .00 . Sala 
$39.00. (Disk). 

FllaWritar - Lets you create the 
input screens and calculations in any 
fashion you please. List $59 .00. Sale 
$39.95 . (Disk ). 

Dialog - Now you can make quizzes 
and problems for your kids and 
friends . Make trivia games and other 
question and answer games for all. 
You p ick the rewords and the 
punishments . Fantastic teaching aid 
for kids and party game moker for 
adults. List $59 .00 . Sale $39.95 . 
(Disk ) . 

Add 13.00 lor .hipping . kondllng ond inluronu . lII inoi' r •• id.ol. 
pl.ole odd 6% 10_ . Add $6 .00 for CAN~A. PUERTO RICO. HAWAII. 
ALASKA, APO·FPO oro.r •. Conodioo ord.,. m utt b<t io U.S. dollor • . 
WE 00 NOT EXPORT TO OTHER COUNTRIES . PRDTECTD 
Enc:lo •• Co.hi.,. (tMtc .. , Money Oro.r or P.r$Onol Ck.<:k. Allow '4 
doy' lor d.liv.ry. 2107 doy. lor phone ord-r., I doy •• pr ... moll! 

VISA _ MASTER CARO - C.O .D. 
NG C.O .D. to Conodo. APO·FI"O. 

EN TE R PR I Z E S ,WHOY' ""O CUSTO"'RS, 

BOX 550. BARRINGTON. ILLINOIS 10010 
Ph ..... 3121312·5244 to order 



The Most

Practical Software
For Your

Commodore-64

• Track Expenses, inventories,

investments • Make Charts

and Graphs • Project Profits

Practicalc 64: A consistent

best seller, Practicalc 64 has

become a reference standard

among Commodore 6 4

spreadsheets. With features

like alphabetic and numeric

sorting and searching, variable

comumn widths, graphing and

23 math functions, this

program is an exceptional

value. Practicalc 64 also

interacts with Practifile,

forming the perfect small

business bundle. List $59.95.
Sale $46.95. Disk. ($39.95

Tape.)

• Keep Mailing Lists • Change

Records, numbers, methods of

filing • information Retrieval

Practifile: Flexibility and

large capacity make Practifile

the ideal data-base manager

for the Commodore 64. Files

written with the program are

compatible with Practicalc 64

and popular word processing

programs such as EasyScript,

Word Pro, PageMate and

PaperClip. Finally, a full-

featured data-base at an

affordable price! List $59.95.

Sale $46.95. Disk. ($39.95

Tape.)

Add $3.00 for (hipping, handling and iniurance. Illinoi* rmdimi
p]«i. add 6% loi. Add S6 00 for CANADA. PUERTO HICO. HAWAII,
ALASKA. APOFPO order*. Conodian ordon mull l» in U S dollar*
W£ OO NOT EXPORT TO OTHER COUNTRIES.

Endote Caihlcn Cheek. Money Order or Per»ofHjl Chech. Allow 14
day* (or delivery. 2 to 7 day* for phone order*, 1 day • > pr.«. moil I

VI5A — MASTER-CAKD — COD.

No C.O.O. to Conodo. APO-FPO

• Test RAM Memory • RS-232

Port • Keyboard • Video •

Audio • Joystick • And More!

64 DOCTOR
■ewMiii i >aL» wmaioin m okom

A Mifortt »r»fim lenhe. Ccaao dart <

64 Doctor: A special diagnostic

program for the Commodore

64, 64 Doctor takes the

guesswork out of isolating

troublesome hardware

problems. The program tests

each piece of hardware to

pinpoint defects and help

prevent costly and time-

consuming service calls. An

essential program for ail

Commodore 64 users! List

$34.95. Sale $24.95.

Disk.}

I U
IWE LOVE OUH CUSTOMEflSIENTERPRIZES

BOX 550, BARRINGTON, ILLINOIS 60010
Phon* 312/382-5244 lo order

The Most 

Practical Software 
For Your 

Cornrnodore-64 

• Track Expenses, inventories, 
investments • Make Charts 
and Graphs • Project Profits 

Practicalc 64: A consistent 
best seller, Pract icaic 64 has 
become a reference standard 
among Commodore 64 
spreadsheets. With features 
like alphabetic and numeric 
sorting and searching , variable 
comumn widths, graphing and 
23 math functions , this 
program is an exceptional 
value. Practicalc 64 also 
interacts with Practifile, 
forming the perfect small 
business bundle. List $59.95. 
Sale $46.95. Disk. ($39.95 
Tape.) 

• Keep Mailing Lists • Change 
Records, numbers , methods of 
filing • Information Retrieval 

Practlflle: Flexibility and 
large capacity make Practifile 
the ideal data-base manager 
for the Commodore 64. Files 
written with the program are 
compatible with Practicaic 64 
and popular word processing 
programs such as EasyScript, 
Word Pro , PageMate and 
PaperClip. Finally, a full
featured data-ba.e at an 
affordable price! List $59.95. 
Sale $46.95. Disk. ($39.95 
Tope.) 

• Test RAM Memory • RS-232 
Port • Keyboa rd • Video • 
Audio • Joystick • And More! 

64 DOCTOR 
_CMon,1(IU.M( _M _ 

A~,", ...... < ' aM 
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64 Doctor: A special diagnostic 
program for the Commodore 
64, 64 Doctor takes the 
guesswork out of isolating 
troublesome hardware 
problems. The program tests 
each piece of hardware to 
pinpoint defects and help 
prevent costly and time
consuming service calls. An 
essential program for all 
Commodore 64 users! List 
$34.95 . Sale $24.95. 
Disk.) 

Add 53.00 lor .hipping . har.dling and insuranu . l1I inai. r •• idenl, 
pl.o .. odd 6% 10 • . Add 16.00 for CANADA. PUERTO ItICO. HAWAII. 
AlASKA. APQ·FPO ord.,. . (anodlo" ord.r, mUll be in U.S. dollor • . 
WE DO NOT EXPOftT TO OTHfIt COUNTItIES . PRDTECTD 
Enc:lo •• Co.hi.,. Check. Mo".., Order or '."001:11 Cheelt . Allow'. do.,. for dellYery , 210 7 cloy. for phone Md.n, 1 do.,. .. pr ... moU I 

YISA - MASTE"'CAltO - C.O.D. 
No C.O .D. 10 Conoda . .vo·fl"O. 

ENTERPRIZES ,W'LO"OUACUSW.,." 

IIOX 550, IIARRINGTON, ILLINOIS 10010 p,,- 3121312-5244 to order 



COMMODORE-64

CHALK BOARD
COLOR TOUCH TABLET

IS 0Chalk Board Touch-Tab let

revolutionary new 12" x 12" touch sensitive

surface that lets you bypass your

COMMODORE-64 Computer keyboard. Just

touch the pad and watch your ideas appear

on your t.v. screen in living color! Power Pad

is drawing pad, color graphics, color canvas

and piano keyboard, jigsaw puzzle, game

board for any age. A fantastic, entertaining,

learning experience! • Free $29.95 Paint

Brush Program!

List Price $129.90 Sale $49.00
LEARNING PAD SALE!! !

• Bigger — Better — Lower Price Than Koalapad! • Fantastic Learning Tool • First Graders To Senior

Citizens • Learn By Touching Tablet • Color Graphics • Drawing Pad • Game Board • Jigsaw Puzzle

• Piano Key Board • Music* Visual Arts • Math • Science* Apple (Macintosh) Mouse Capability

LEO'S 'LECTRIC PAINT BRUSH. When

you use Leo's 'Lectric Paintbrush

software, you are ready for magical,

multi-colored electronic finger

painting. Make your own pictures.

Color them. Change them. Save

them. List $29.95. Sale (Free with

purchase of CHALKBOARD

LEARNING PAD for $49.00). (Cart)

BEARJAM. As children play this
game and feed the friendly animated

bear, they sharpen the visual skills so
essential for success in learing.

BearJam is a great reading-readiness

game. List $39.95. Sale $29.95. (Cart)

LEARNING PAD PROGRAMMING

KIT. Once you re familiar with the

COMMODORE-64 Computer keyboard

and you understand beginning BASIC,

the LEARNING PAD programming kit

sets you free to develop games and

programs! List $29.95. Sale $19.95.

(Disk)

PIANO MAESTRO. Chalk Board's

MicroMaestro software turns your

PowerPad into a piano keyboard.

Touch the keys. You hear the music

and see your composition right on the

screen. It is the fun way to learn
music. List $29.95. Sale $24.95 (Cart)

Add $3 00 (or shipping, handling and insurance. Illinois residents
please odd 6% tax. Add J6.00 lor CANADA. PUERTO RICO. HAWAII,
ALASKA APOFPO orders. Conodian orders must be in U.S. dollars.

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, I day express mail I

VISA — MASTER CARD — C.O.D.

No C.O.D. to Canada, APO-FPO.

LOG1CMASTER. With over 180,000

different game designs ... and over

200 million secret codes

LogicMaster is the most fun you've

ever had with your powers of

reasoning. Solve the codes all by

yourself or work together with family

or friends. List $39.95. Sale $29.95.

(Cart)

LEO'S GOLF LINKS. This golf game
for one or more players lets you

design each hole, including fairways,

roughs, traps and greens. Then using

woods, irons and putters, you play

the course. List $39.95. Sale $29.95.

(Cart)

I B
ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/362-5244 to order

(WE LOVE OUR CUSTOMERS)

COMMODORE-64 

CHALK BOARD 
COLOR TOUCH TABLET 

Chalk Board Touch-Tablet is a 
revolutionary new 12" x 12" touch sensitive 
surface that lets you bypass your 
COMMODORE·64 Computer keyboard. Just 
touch the pad and watch your ideas appear 
on your t.v. screen in living color! Power Pad 
is drawing pad, color graphics, color canvas 
and piano keyboard, jigsaw puzzle, game 
board for any age. A fantastic, entertaining, 
learning experience! • Free $29.95 Paint 
Brush Program! 

list Price $129.90 Sale $49.00 
LEARNING PAD SALE!!! 

• Bigger - Better - Lower Price Than Koolopod!· Fantastic Learning Tool· First Graders To Senior 
Citizens· Learn By Touching Tablet· Calor Graphics· Drawing Pad. Game Board. Jigsaw Puzzle 
• Piano Key Board • Music· Visual Arts • Math • Science· Apple (Macintosh) Mouse Capability 

LEO'S 'LECTRIC PAINT BRUSH . When 
you use leo's 'Lectric Paintbrush 
software, you are ready for magical , 
multi·colored electronic finger 
painting . Make your own pictures . 
Color them. Change them . Save 
them. List $29.95. Sale (Free with 
purchase of CHALKBOARD 
LEARNING PAD for $49.00). (Cart) 

IEARJAM, As children ploy this 
game and feed the friendly animated 
bear, they sharpen the visual skills so 
essential for success in lea ring. 
Bear Jam is a great reading-readiness 
game. List $39.95. Sale $29.95. (Cart) 

LEARNING PAD PROGRAMMING 
KIT. Once you re familiar with the 
COMMODORE·64 Computer keyboard 
and you understand beginning BASIC, 
the LEARNING PAD programming kit 
sets you free to develop games and 
programs! List $29.95 , Sale $1'.95 . 
(Disk) 

PIANO MAESTRO. Chalk Boord's 
MicroMaestro software turns your 
PowerPad into a piano keyboard. 
Touch the keys. You hear the music 
and see your composition right on the 
screen . It is the fun way to leorn 
music. List $29,95, Sale 124.95 (Cart) 

LOGICMASTER. With over 180,000 
different game designs ... and over 
200 million secret codes 
LagkMaster is the most fun you've 
ever had with your powers of 
reasoning . Solve the codes all by 
yourself or work together with family 
or friends . list $39.95 . Sale $2'.95 . 
(Cart) 

LEO'S GOLF LINKS. This golf game 
for one or more players lets you 
design each hole, including fairways, 
roughs, traps and greens. Then using 
woods, irons and pullers, you ploy 
the course. list $39 .95 . Sale $2'1.95 , 
(Cart) 

Add $3 .00 for shipping. nondling and insurance. Illinois residents 
please odd 6 % tax . Add $6.00 for CANADA. PUERTO RICO. HAWAII . 
ALASKA. APO·FPO orders . Conadion orden mUl t be In U.S. dollors . PRDTECTD 
WE 00 NOT EXPORT TO OTHER COUNTRIES. . 
Enclose Coshiers Ch.ck . Money Order or Personal Check. Allow I .. 
days for delivery. 2107 doys for phone orders . 1 dayellpren molll 

VISA - MASTER CARD - C.O.D. 
No C.O .D. to Canada . APO-FPO. 

ENTERPRIZES ,we cove OUR CUSTOMeR" 

BOX 550, BARRINGTON, ILLINOIS 80010 
Phone 3121382·5244 leo er.r 



Turn Your

Commodore-64 Into

A Sophisticated

Musical Instrument
<(The Program That Gives Yon A Reason To Buy A Commodore-64.})

New York Times.

MusiCalc

MusiCalc

ScoreWriter

Combine with Musicalc 1 and a

graphics printer (Super-10) to

produce sheet music from your

original composition. List

S39.95. Sale 529.95. Coupon
$24.95.

Synthesizer & Sequencer
This 1st step turn your Commodore-64 into a

sophisticated musical instrument — a three

voice synthesizer and fully interactive step

sequencer play along with pre-recorded

songs or develop your own and record the

music you create.

List $59.95. Sale $39.95.

With Musicalc anyone can • Make

and record sophisticated music •

Print out sheet music from your

creations • Turn your computer into

a keyboard • No experience

necessary!

Keyboard Maker

Turns your Commodore-64 into a

musical keyboard. Comes with

over 30 pre-set keyboard scales

from Classical to Rock. Requires

Musicalc 1. List $39.95. Sale

$29.95. Coupon S24.95.

You will sound great with Musicalc. To prove it we will send you FREE a record with
sounds created with a Commodore-64 and Musicalc by people without instrument or
musical experience. To get your Free Record write or call 312/382-5244.

Add $3.00 for shipping. handling ond iniuronc». Illinois mlcfentl
pl«os« odd bV. Ion. Add $6.00 for CANADA. PUERTO RICO. HAWAII
ALASKA. APOFPO orders. Canadian otd«n mult bt in U 5 dollor*
WE DO NOT EXPORT TO OTHSR COUNTRIES

Endoi» Coihi«r* Ch«tk. Money Ord«r or Personal Ch»ck Allow 14
doy»for d«li»»ry. 2 lo 7 day* for phon» oroV*. 1 day B<pr«n mail'

VISA — MASTER CARD - C.O.D.

No C.O.D to Canodo. APOFPO

ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phon* 312/382-5244 to order

IILJ
(WE LOVE OUR CUSTOMERS)

liThe Program That Gives You A Reason To Buy A Commodore-64. }) 

ScoreWriter 
Combine with Mu sicale 1 and a 
graphics printer (Super. 1 0) to 
produce sheet music from your 
original composition . list 
$39 .95 . Sale $29.95 . Coupon 
$24 .95 . 

...L~iCalc " 
'-Bf--I 

_l, 

Synthesizer & Sequencer 
Thi s 1 sf step turn your Commodore-64 into a 
sophisticated musical instrument - a three 
voice synthesizer and fully interactive step 
sequencer play olong w ith pre-recorded 
songs or develop your own and record the 
music you create . 

List $59.95. Sale $39.95. 

With Musicale anyone can' Make 
and record sophisticated music • 
Print out sheet music from your 

creations • Turn your computer inta 

a keyboard • No experience 
necessary! 

New York Tim es . 

Keyboard Maker 
Turns your Commodore-64 into a 
musical keyboard . Comes with 
over 30 pre-set keyboard scales 
from Cla ssical to Rock . Requires 
Mu sicale 1. Lis t 539 .95 . Sale 
$29.95 . Coupon 524.95. 

You will saund great with Musicale. To prove it we will send you FREE a record with 
sounds created with a Commodore·64 and Musicale by people without instrument or 
musical experience. To get yaur Free Record write or call 312/382-5244. 

Add S3.00 lor Ihipping , handling ond inu.trf:lnu . lII inoi. r •• id.nh 
pl.o •• odd 6-;' 10K . Add $6.00 lor CANADA. PUERTO RICO. HAWAII . 
ALASKA. APO·FPO orden . Conodlon order. m .... 1 be in U.S. dollon . 
WE DO NOT EXPORT TO OTHER COUNTRIES. 
Enc lo.e Co,hie r, Check, Money Order or PerlOnol Ch<Kk . Allo ..... U 
doy. lor deliv.ry. 2 to 7 doy. lor phon. Of'cMr • . I doy • • pre .. moil! 

VISA - MASTER CARC _ C.O .D. 
No C.O .D. 10 Conodo. APO·fPO. 

PRDTECTD 
ENTERPRIZES IWELOV,auRCUSTO.''''' 

BOX 550. BARRINGTON. ILLINOIS 10010 
Phone 3121382·5244 10 order 



COMMODORE 64

Computer Learning Pad

Sale! 3995

• Makes other graphic tablets

Obsolete

• Includes Special Printer

Feature.

Now you get th is FantasticTech Sketch Computer

Learning Pad Program with a Professional Light

Pen Free! (39.95 value) plus the Micro Illustrated

|Graphics Pad Programthatallowsyoutodrawon

your T.V. or monitor screen (better than Gibsons

S99 light pen). Whatever you can draw on the

screen you can print on your printer (a Tech

Sketch Exclusive.)

List $79.95

Hi-Resolution!
NEW FROM TECH SKETCH

JOIN THE NEWaREEO-OF VlDf.O ARHSTS-

Light Pens
for your

Commodore 64 & VIC-20

E$16.95=
Economy Model with 3 programs $16.95

Coupon Price|

$14.95

Add $3 00 for shipping handling ond insurance. Illinois residents

pleose add 6\ rox Add So 00 for CANADA. PUERTO RICO HAWAII
ALASKA APO-FPO orders. Canodian orders must be in U.S. dollars.

WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Check. Money Order or Personal Check. Allow 14
days for delivery 2 1o 7 doys (or phone orders. 1 doy express moil!

VISA - MASTER CARD - C.O.D.

No C.O.D to Conodo. APO-FPO

It
ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

iW£ LOVE OuRCUSTOMERSl

Computer Learning Pad 

Sale! 3995 

Makes other graphic tablets 
Obsolete 

Includes Special Printer 
Feature. 

Now you get th is FantasticTech Sketch Compliter 
Learning Pad Program with a Professional Light 
Pen Free! (39.95·value) pl us the Micro Illustrated 

raphics Pad Program that allows yo u to d raw on 
yo ur T. V. o r monitor sc reen (better than Gibson s 
$99 l ight pen). Whatever you can d raw on the 
screen you can prin t on your prin ter (a Tech 
Sketch Exc lusi ve.) 

List $79.95 

Hi-Resolution! 
NEW FROM TECH SKETCH 

" "" '. ,',:,"'::1 

JOIN rHE 'WEW BREEO· OF VlDF.O ART IS TS ' -----------------
Light Pens 

for your 

.Commodore 64 & VIC-20 

-$16.95- Coupon Pri,,..., 

$14.95 

Economy Model with 3 programs $16.95 

-A-dd- ' -' .OO- ' o-, -,h-iPP- ;o-g .- h-oo-d'-ing- o- o-d -ins-u,-oo-,.- . ---II'-ino-,,- ,.- ,;---de-o,--', PRO TEe TO 
pleo se odd 6 -;. lOx . Add 56 .00 lor CANADA . PUERTO RICO. HAWAII, 
ALASKA . APO ·FPO orders . Canod ia n orden must be In U.S. dollors. 
w E DO NOT EXPORT TO O THER COUNTRIES. 
Enclose Coshiers Cneck , Money Order or Personal Check . Allow 14 
doys lor del ivery, 2 to 7 doys lor phone orders , 1 doy ex press moil ! 

VISA - MASTER CARD - C.O .D. 

ENTERPRIZES ,WHO"O,"C,,,O",",, 
BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



EXPAND YOUR VIC-20

TO COMMODORE-64 POWER!

$7900
FOR ONLY

(PLUS A FREE $29.95CARTRIDGE GAME) LISTPRICE$159.95

Just plug in the 32K RAM MEMORY EXPANDER and you have as much usable programming

memory as the Commodore-64 computer!!! This 32K RAM EXPANDER CARTRIDGE gives

your VIC-20 computer 9 TIMES MORE PROGRAMMING POWER!!

5 YEAR WARRANTY

MASTER

CONTROL

SWITCHES

GOLD EDGE

CONNECTORS

FEATURES

Allows Full 32K Memory Expandsion

Separate Enable Switch for each 8K Block

Gold Plated Contacts

Premium Grade Components

Fully Tested and Burned In

5 Year Warranty

Complete Documentation

1/2 PRICE EXPANSION SALE!!

LIST

3K Ram Expander $ 39.95

8K Ram Expander (2'A times more power) $ 69.95

16K Ram Expander (4 times more power) $ 99.95

32K Ram Expander (9 times more power)

(PLUS $29.95 FREE GAME CARTRIDGE) $149.95

3 Slot Expander Board — Switch Selectable $ 49.95

SALE

$19.95

$34.95

$49.00

$79.00

$24.95

WE LOVE OUR CUSTOMERS!

Add S3.00 lor shipping, handling and insurance. Illinois residents

please add 6°i tax. Add $6.00 for CANADA. PUERTO RICO. HAWAII.

ALASKA. APO-FPO orders. Canodian orders musi bo in U.S. dollars.

WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Check, Money Order or Personal Check. Allow 14

days lor delivery. 2 to 7 days lor phone orders. 1 day express mail!

VISA - MASTER CARD — C.O.D.

No C.O.D. to Conoda. APO-FPO

ENTERPRIZES
SOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 to ordtr

(WE LOVE Oun CUSTOMER

EXPAND YOUR VIC·20 
TO COMMODORE·64 POWER! 

FORONL~ 7900 
(PLUS A FREE $29.95 CARTRIDGE GAME) LIST PRICE $159.95 

Just plug in the 32K RAM MEMORY EXPANDER and you have as much usable programming 
memory as the Commodore-64 computer l !! This 32K RAM EXPANDER CARTRIDGE gives 
your VIC·20 computer 9 TIMES MORE PROGRAMMING POWER!! 

GOLD EDGE ~ 
CONN ECTORS ~ 

5 YEAR WARRANTY 

MASTER 
CONTROL 
S WITCHES 

FEATURES 

• Allows Fu ll32K Memory Expands/on 
• Separate Enab le Switch for each BK Block 
• Go ld Plaled Conlacts 
• PremIUm Grade Components 
• Fu lly Tested and Burned In 
• 5 Year Warranty 
• Complete Documentation 

1/2 PRICE EXPANSION SALE!! 

3K Ram Expander . 
8K Ram Expander (2'h times more power) 
16K Ram Expander (4 times mo re power) . 
32K Ram Expander (9 times more power) 

(PLUS $29.95 FREE GAME CARTRtDG E) . 
3 Slot Expander Board - Switc h Selectable . 

LIST 

$ 39.95 
$ 69.95 
$ 99.95 

$149.95 
$ 49.95 

SALE 

$19.95 
$34.95 
$49.00 

$79.00 
$24.95 

WE LOVE OUR CUSTOMERS! 
r-----------------------~ 

Add $3.00 for shipp ing , hand ling and insu rance . Illinois residents 
please odd 6 ". l o x. Add $6.00 for CANADA, PUERTO RICO, HAWAII , 
ALASKA. APO·FPO orders. Canodian orders must be in U.S. dollors . 
WE DO NOT EXPOR T TO OTHER COUNTRIES . 

Enclose Co shiers Check . Money Order or Personal Check . Allow U 
days for delivery, '1107 days lor phone orders , I da y express mo il ! 

VI SA _ MASTER CARD _ C.O .O: • 

No C.O .D. 10 Canodo . APQ ·FPO 

PROTECTO 
EN TE R PR I Z E 5 "" lO"OUOCU"o. ,o" 

BOX 550, BARRtNGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



COMPUTERSOFTWARE

Samtgydamesfar tr*Acton-Gamef\n*r

Buy 1 (at Sale Price!) Get One
Commodore 64

(Expires 12-25-84)

(Limit: One Per Customer} See Below

The Best Arcade Games Around
World's Greatest Baseball — Finally a great sports game. Realistic right down to the
playing field. Contro.l all the actions -even the outfielders. Play realistic baseball all
year round. (Fantastic graphics, action, and sound !) (Disk) List $34.95. Sale $24.95.

Robots of Dawn — Elijah Boley is here from the best-selling science fiction series by
world renowned author Isaac Asimov. Now you can become Earth's most famous
detective in this exciting test-adventure. Question the inhabitants of far flung cultures
— who's lying, who's telling the truth, and who is trying to murder you? Jump into the
action in this fascinating epic murder mystery. Can you piece together the elusive clues

to solve the eternal question "who done it?" (Disk) List $39.95 SALE $29.95

PROTECTO EXCLUSIVE

Barbie — The biggest name in dolls. Browse through Barbie's closet full of beautiful
clothing and dress her for the party. You can cut her hair or make it longer and color it
or change the style. Buy new clothing at the boutique or any of the six other specialty

shops, or even go to the dress shop and create Barbie's designer clothes with the help
of the computer. The combinations are endless and so is the fun. One or two players.
(Disk) List $39.95 SALE $29.95

G.I. Joe — The best selling toy soldier is now available as an activity toy on the home

computer. Select the battle situation then choose the equipment you think you will

need to get the job done. Choose from a number of uniforms and weapons in your well
stocked arsenal and get ready for the action. Play alone or with a friend, if you plan

the right strategy you will complete the mission if not you will have to try again. One or
two players. (Disk) List $39.95 SALE $29.95

PROTECTO EXCLUSIVE

Hot Wheels — Now all the action and fun from playing with Hot Wheels cars is taken
one step further on the home computer. Hot Wheels lets you choose your play activity

from repairing cars to the destruction derby. You can actually play the activities along

with a partner on the computer screen, even build and customize your own cars. A

whole new way to play Hot Wheels. One or two players. (Disk) List $39.95 SALE $29.95

Break Dance — Break Dance is an action game in which your dancer tries to break

through a gang of break dancers descending on him. "A simon-like game" where your

dancer has to keep the steps of the computer controlled dancer, and even a free dance

segment where you develop your own dance routines and the computer plays them

back for you to watch. Now anyone can break dance!! (Disk) List $34.95 SALE $24.95

*Buy any Epyx game from Protecto and choose Silicon Warrior, Lunar Outpost, or Upper Reaches of Apshai FREE! ($39.95 value)

In case of stock outage we will substitute.

Add S3.00 for shipping, handling and insurance. Illinois residents

please add 6% lax. Add S6.00 lor CANADA. PUERTO RICO, HAWAII,

ALASKA. APO-FPO orders. Canadian orders must be in U.S. dollars.

WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Check. Money Order or Personol Check. Allow 14
days for delivery. 2 lo 7 days foi phone orders. 1 day express mail!

VISA — MASTER CARD - C.O.D.

No C.O.D. lo Canodc. APO-FPO

ENTERPRIZES
BOX 550. BARRINGTON. ILLINOIS 60010

Phone 312/382 5244 to order

EIl~ 
!iD7lagy6IrrJ1tT lIr~14tytT 

*Buy 1 (at Sale Priu!1 Get One 
Con'llnodore 64 

(Expires 12·25·84) 
(limit : One Per Customer) See Below 

The Best Arcade Games Around 
. -:;:-.. =;;-_, World's Greatest Baseball - Finally a great sports game. Realistic right down to the 
it:":'!!!!..__ playing f iedld(·Fcont ro .1 all thhe actions .evedn the dou)tf(ieldke)rs . PI$oy reali stilC b$a seball all 

,~-..~.~. year roun. ontastic grap ics, action , an soun ! Di s list 34 .95. So e 24.95. 
BAsaWIWlE 

~'1~.~ 
.' \ j f',-" 

" " . '~ 

1!' L~ 
" t )I. "' .-

Robats of Dawn - Eli jah Baley is here from the best ·se lling science fiction series by 
world renowned author Isaac A simov. Now you con become Earth's most famou s 
detective in thi s exciting test -adventure . Question the inhabitants of far flung cultures 
- who's lying. who's telling the truth , and who is trying to murder you? Jump into the 
action in this fascinating epic murder mystery. Can you piece together the elusive clues 
to solve the eternal question " who done it?" (Disk) List $39.95 SALE $29.95 

PROTECTO EXCLUSIVE 

Barbie - The biggest nome in dolls . Browse through Barbie's closet full of beautiful 
clothing and dress her for the party . You can cut her hair or make it longer and color it 
or change the style. Buy new clothing at the boutique or any of the six other specialty 
shops , or even go to the dress shop and create Barbie's designer clothes with the help 
of the computer. The combinations are endless and so is the fun. One or two players. 
(Disk) List $39.95 SALE $29.95 

G.I. Joe - The best selling toy soldier is now available as on activity toy on the home 
computer. Select the bottle situation then choose the equipment you think you will 
need to get the job done. Choose from a number of uniforms and weap-ons in your well 
stocked arsenal and get ready for the action. Play alone or w ith a friend , if you plan 
the right strategy you will complete the mi ssion if not you will have to try aga in . One or 
two players. (Disk) list $39.95 SALE $29.95 ' 

PROTECTO EXCLUSIVE 

Hat Wheels - Now all the action and fun from playing w ith Hot Wheels cars is taken 
one step further on the home computer. Hot Wheels lets you choose your ploy activ ity 
from repairing cars to the destruction derby. You can actually play the activi ties along 
with a portner on the computer screen , even build and customize your own cars. A 
whole new way to play Hot Wheels. One or two players. (Disk) list $39.95 SALE $29.95 

Break Dance - Break Dance is on action game in w hich your dancer tries to break 
through a gong of break dancers descending on him . " A simon-like game" where your 
dancer has to keep the steps of the compute r controlled dancer , and even a free dance 
segment where you develop your own dance routines and the computer ploys them 
back for you to watch . Now anyone can break dance!! (Disk) List $34 .95 SALE $24.95 

., EpYX 
~- .. -.. ---
1Iobots00Dawn 

.' EpYX 
{:,;_ .. _ .... _--
MEA!(~.Na 

' Buy any Epyx game from Protecto and choose Silicon Warrior, Lunar Outpost. or Upper Reaches of Apshai FREE! ($39.95 value) 

In cose of stock outoge we will subst itute . 

.---.--------------------~ Add 53.00 lor shipping . handling and insurance . Illinois residents 
please odd 6 % lox . Add S6 .00 lor CANADA. PUERTO RICO. HAWAII. 
ALASKA. APO·FPO orders . Canadian orders musl be in U.S. dollars . PROTECTO 
WE DO NOT EXPORT TO OTHER COUNTRI ES. 
Enclose Cashiers Check , Money Order or Personal Check . Allow 14 
days lor delivery . 210 7 days for phone orders, 1 day ex press moil! 

VISA _ MASTER CARD - C.O .D. 
No C.O .D. 10 Canado. APO·FPO. 

EN TE R P RI Z E S .,, "-, .. " __ >'0"'"' 

BOX 550. BARRINGTON , ILLINOIS 60010 
Phon. 3121382·5244 to ord.r 



Pree
Program Offer*

TIMEWORKS
Home Management

Educational Software

Presidential Campaign

Start with $2,500,000 and a Presidential

Nomination Spend your money wisely to

conduct a nationwide campaign to win the

confidence of the American Public. At the end of

the campaign the American Public will decide

on the final decision. Fantastically Realistic. List

S29.95. Sale $19.95.

Money Manager

16 categories can be input on a monthly

basis for a 12 month period. Full analysis

including budget and actual comparisons

plus detail by individual items. Colorful bar

charts show where you're spending to much

or too little. Record all information to tape

or disk. List $24.95. Sale $19.95.

* Buy the Fantastic Presidential

Campaign and choose any other

Timeworks Program on this

page FREEH

Tape or Disk

Expires 10/1/84

The Electronic Checkbook

Check recording, sorting and balancing

system. Organize and record checkbook

transactions for easy recall and sorting by

category. A must for tax time. Also produce

the sum and average for transaction

amounts by indexed categories. Interface

with the MONEY MANAGER for graphic
detail and actual-budget comparison. List

$24.95. Sale $19.95.

Programming Kit

Your Choice

$19.95

Learn Basic

Programming from

the ground up. This

first step takes you

through the actual

design of Lunar

Lander, using

moving graphics.

Shows in detail how

basic programming

works and what

should go into a

good game. List

$24.95. Sale $19.95.

Your Choice

$19.95

Programming Kit II

Intermediate game

design and Sprite

Builder. Design Slot

Machine and study

intermediate

programming including

arrays, subroutines,

sound, special function

keys, and random

function. Plus Sprites are covered in

detail and a Sprite Editor is included.
List S24.95. Sale $19.95.

Programming

Kits

Manuals are written in

plain, easy to follow English.

The 8 step approach to program
design is fully explained and can

easily be applied to your future

programming adventures.

Programming Kit III

Intermediate Data Base

design. Instead of

games you may want to

go the business route.

Use this program to

develop a Data Base

Manager to allow quick

storage and retrieval of

any information. Learn

disk/tape storage, sorting, menus,

plus multi dimensioned arrays,

plus a whole lot more. List $24.95.

Sale $19.95.

Dungeons Of The Algebra Dragons

At last a good educational game. You

must wander through 3-D mazes until you

encounter dragons, then you must

answer the algebra problems they give
you. A right answer gets you a free ride,

a wrong answer gets you eaten. Fantastic

educational value. (Tape or Disk.) List
S29.95. Sale $24.95.

Spellbound

The screen is sprinkled with the letters

from one of 20 words of your choice along

with a few extra random ones. Use your

Joystick to sting the letters in the right
order but don't sting the wrong ones or
cross your path or you explode. Fantastic

educational value. Fun for all ages. List
S24 95 Sale 517.95.

Add (3 00 lor jhippmg handling and insurant* Illinois r«nd*nij
pleat* add 6% to* Add *6 00 (or CANADA PUERTO H1CO HAWAII

AlASKA APOFPO ordnfi. Canadian oid«rs mult b* in U S dollar*
WE DO NOT EXPORT TO OTHER COUNTRIES

Enelo*« Co»hi*n Qh%ik Man*y Ord*r or P«rsonol Ch«ck Allow U
dayi lor d*l>vary 3 to 7 days lot phon* orders. I day • «prosi mail <

VISA - MASTER CARD — COD

No C.0.0 loCanoda. APO-FPO

I tLIU
ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phon* 312/382-5244 to order

iWELOVEOUBCUSTOMtRSl

Free Program Offer* 
Home Management 

Educational Software TIMEWORKS 
Presidential Campaign 

Start with $2 ,500,000 and a Presidential 
Nomination Spend your money wisely to 
conduct a nationwide campaign to win the 
confidence of the American Public . At the end of 
the campaign the American Public will decide 
on the final decision . Fanta stically Realistic . List 
$29 ,95 , Sale 519.95 , 

Money Manager 

16 categories can be input on a monthly 
bosi s for a 12 month period , Full analysis 
including budget and actuol comparisons 
plus detail by individual items , Colorful bar 
charts show where you're spending to much 
or too little. Record all information to tape 
or disk. List $24 ,95 , Sale 519.95 , 

• Buy the Fantastic Presidential 
Campaign and choose any other 
Timeworks Program on this 
page FREE!! 

Tape or Disk 
Expires 10/ 1/ 84 

The Electronic Checkbook 

Check recording , sorting and balancing 
system. Organize and record checkbook 
transactions for easy recall and sorting by 
category . A must for tax time . Also produce 
the sum and average for transaction 
amounts by indexed ca tegories. Interface 
with the MONEY MANAGER for graphic 
detail and actual·budget comparison . list 
524 ,95 , Sale $19 .95 . 

Programming Kit I 

lea r n Bas i c Shows in deta i l how 

Your Choice Programming from basic programming Your Choice the ground up. This works and what 

$19.95 first step takes you should go into a $19.95 through the actual good game . li s t 
design of lunar $24.95. Sale 519.95 . 
lander , us i n g 
moving graphics. 

Programming Kit II 
Programming 

Kits Programming Kit III 

Intermediate game 
design and Sprite 
Bu ilder . Design Slot 
Machine and study 
intermediate 
programming including 
arrays , subroutines , 
sound , special function 
keys . and random 

Manuals are written in 
ploin , easy to follow English. 

Intermediate Data Base 
design , Instead of 
games you may want to 
go the business route. 
Use this program to 
develop a Data 8ase 
Manager to allow quick 
storage and retrieval of 
any information . learn 

The B step opproach to program 
design is fully explained and can 

easily be applied to your future 
programming adventures . 

function . Plus Sprites are covered in 
detail and a Sprite Editor is included . 
List $24,95 . Sale 519.95. 

Dungeons Of The Algebra Dragons 

At last a good educotional game , You 
must wonder through 3·0 mazes until you 
encounter dragons. then you must 
answer the algebra problems they gi ve 
you . A right answer gets you a free ride, 
a wrong answer gets you eaten. Fantastic 
educational value, (Tape or Disk .) lis! 
$29 .95. Sale 524.95. 

Add S3 00 lor sh,pp,ng hondl,ng and ""$uron,. lII,no" ,."d.nl, 
plecu. add 6~ 10. Add $6 00 10' CANADA PUERTO .,CO HAWAII 
ALASKA APO·fPO orders. Canod,an ord." mull b. ,n U S dolla" 
WE 00 NO' EXPO., TO OTHER COUNTIIIES. 
EnclOI. Coshi.rl (heclo. Money O,der or '."onol Ckeelo. Alia,"" I. 
dOYllar d.I, .... ry. 2107 daYllor phone orders. 1 doy • • pr.n mati ' 

IIISA __ MASTEJI CA.O _ C.O .O 

No C.O .D. 10 Canodo . APO·FPO. 

disk/ tape storage. sorting, menus. 
plus multi dimensioned arrays . 
plus a whole lot more. list $24.95, 
Sale $19.95. 

Spellbound 

The screen is sprinkled with the leiters 
from one of 20 words of your choice along 
with a few extra random ones. Use your 
Joystick to sling the leiters in the right 
order but don't sting the wrong ones or 
cross your path or you explode. Fantastic 
educational value. Fun for all ages. list 
S24.95 , Sale $17.95. 

PRDTECTD 
E N T E R P R I Z E S ,WHO" auoou""",." 
BOX 550, BARRINGTON, ILLINOIS 10010 
Phone 3121382·5244 10 _, 



Commodore 64

screenplay
Superior Computer Games

Free Game Offer!!
& Another Protecto Exclusive &

Buy any Screenplay game from Protecto and get the game "Institute" FREE ($34.95) The institute is the forerunner of asylum which challenges
you to excape past guards, doctors, padded cells, etc. Fantastic graphics and sound. (Disk.)

Pogo Joe

Better than Qbert. Guide

Pogo Joe across 32 screens

of cylinders. As many as 8

nasties at a time are out to

kill you. Fantastic graphics

and sound. List $29.95. Sale

$19.95. Coupon $16.95.

(Tape or Disk)

•GAME OF THE YEAR!

Dunzhin

A good sword, little magic,

and lots of cunning takes

you against Evil Wyverns,

Saber Toothed Tigers, and

the Undead. If you reach the

bottom of the dungeon your

halfway home. Great and

3D graphics. List $34.95.

Sale $24.95. Coupon $22.00.

(Tape or Disk)

Playful Professor

Make your way to the

treasure by correctly

answering math problems.

If you guess wrong and the

professor shows you how

step by step. Addition,

subtraction, multiplication,

and division basics are all

covered. Fantastic

educational value. List

$34.95. Sale $24.95. Coupon

$22.00. (TapeorDisk)

Add S3 00 for shipping handling and insurance. Illinois residents
please add 6% lax. Add S6.00 for CANADA. PUERTO RICO. HAWAII,

ALASKA APOFPO orders. Conadian orders must be in U.S. dollars.

WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Check, Money Order or Personal Check, Allow Id

days for delivery. 2 to 7 doys for phone orders, 1 day express moil!

VISA — MASTER CARD — COD.

No C.O.D- lo Canada. APOFPO.

Asylum

One of the best qraphic

adventures we ve seen. Get

yourself out of the Asylum

past guards and secret

doors. Stunning, 3D graphics

will make you feel like an
inmate. List $34.95. Sale

$24.95. Coupon $22.00.

(Tape or Disk)

Wylde

Be a Hobbit! Make your way

through the magic

mountains to the treasure of

the mountain king. Fight

Trolls, Orks and other

nasties along the way.

Fantastic realism. List

$34.95. Sale $24.95. Coupon

522.00. (Disk}

Ken Uston's

Professional Blackjack

The ultimate Blackjack tutor

made famous by Ken Uston,

$5,000,000 winner. All

different casino Blackjacks

are discussed as well as a

free $29.95 value Blackjack

Book are yours. Fantastic

tutor. List $79.95. Sale

"9.95. (Oi5k)

IE
ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phont 312/382-5244 to order

weioveourcustomersi

Commodore 64 

scrnnplay 
Superior COTnputer GaTnes 

.................. . . . ..... . .......... , ...... . ..... .. .... . ... .. .. . ..................... .. ............... . 

Free GOllle Offer!! 
*" Another Protecto Exclusive *" 

Buy any Screenplay game from Protecto and get the game "Institute" FREE ($34 .95) The institute is the forerunner of asylum which challenges 
you to excape past guards, doctors. padded cells, etc. Fantastic graphics and sound . (Disk.) 

Pogo Joe Asylum 

Better than Qbert. Guide 
Pogo Joe across 32 screens 
of cylinders. As many as 8 
nasties at a time are out to 
kill you . Fantastic graphics 
and sound . List $29.95. Sale 
$19.95 . Coupon $16.95. 

(Tope or Disk) 

• GAME OF THE YEAR! 

Dunzhin 

A good sword , little magic , 
ond lots of cunn ing takes 
you against Evil Wyverns , 
Saber Toothed Tigers, and 
the Undead. If you reach the 
bottom of the dungeon your 
halfway home. Great and 
3D graphics . List $34 .95 . 
Sale $24.95. Coupon $22 .00 . 

Playful Professor 

Make your way to the 
treasure by carrectly 
answering math problems. 
If you guess wrong and the 
professor shows you how 
step by step . Addition , 
subtraction , multiplication , 
and divis ion basics are all 
cove re d. Fantastic 
educational value . Li st 
$34.95 . Sale $24.95 . Coupan 
$22.00 . (Tepe 0' O;sk) 

(Tope or Disk) 

Add $3.00 for shipping , handling and insurance . Illinois residents 
pleose odd 6-;. lox , Add $6.00 for CANADA, PUERTO RICO. HAWAII , 
ALASKA, APO ·FPO orders . Canadian orders musl be in U.S. dollars . 
WE DO NOT EXPORT TO OTHER COUNTRIES. 
Enclose Cashiers Check , Money Order or Personal Cneck . AII~v: 14 
doys lor del ivery. 2 10 7 days for phone orders, 1 day eKpress mall . 

VISA _ MASTER CARD - C.O .D. 
No C.O.D. 10 Canada. APO·FPO. 

Wylde 

One of the best graph ic 
adventures we've seen. Get 
yourself out af the Asylum 
past guards and secret 
daors. Stunning , 3D ~raphics 
will make you feel l ike on 
inmate . List $34.95 . Sale 
$24.95. Coupon $22.00 . 

(Tope or Disk ) 

Be a Hobbit! Make your way 
through t he magic 
mountains to the treasure of 
the mountain king . Fight 
Trolls , Orks and other 
nasties a long the way. 
Fantastic real ism. List 
$34.95. Sale $24.95. Coupan 
$22.00. 

1[1i ~~ 
-~ ' - , 
~ i 

(Disk ) 

Ken Uston's 
Professional Blackjack 

.. . 

The ultimate Blackjack tutor 
made famous by Ken Uston , 
$5 ,000,000 winner . All 
different casino Blackjacks 
are discussed as well as a 
free $29 .95 value Blackjack 
Book are yours . Fantastic 
tutor . list $79.95 . Sale 

I~I L-..s===~....J $49.95. (Disk) 

PRDTECTD 
ENTERPRIZES (WHOVO ouo """T""I'" 

BOX 550, BARRINGTON, ILLINOIS 10010 
Phone 3121382·5244 to order 



AcIiVisioK
Fantastic Graphic Arcade Action Games

For Your Commodore-64
River Raid — Voted Best Action game

by Electronic Games Magazine. Now

you can play the extended version of

the all time great home video game.

Over 5000 enemy targets and fantastic

action and sound will keep you busy

for days. (Highly Recommended} List

S39.95. Sale $27.95. (Disk)

Pitfall II ■ Lost Caverns — The feats

of Pitfall Harry continue with the full

advantages of the Commodore-64.

The caverns are 27 levels deep and

you must make Harry swim through

rivers, float through the air on

balloons, even f reefa II with perfect

timing. Fantastic sound, graphics, and

action. (Very Highly Recommended)

List $39.95. Sale $27.95. (Disk)

Beamrider — (Better than Tempest)

Move and fire along the grid as aliens

attempt to destroy you. Super fast

joystick action is the only thing that

will keep you alive to make it to the

next grid (99 grids) where more

challenges await you. Super Action

and Graphics. List $39.95. Sale

$27.95. (Disk)

Toy Bizarre — The toy factory has

gone crazy. Toys spring to life and try

to destroy you and the factory. Jump

from level to level and close the

valves, and capture the toys before

the toys do you and the factory in.

Fantastic Graphics and Sound. List

S39.95. Sale $27.95. (Disk)

Decathalon — Finally an Olympic

Event for two players at the same time

(or play against the computer) Run,

Hurl, Vault, Jump and more (10 events

in all). Fantastic graphics and sound

will keep you playing this one for days

on end. Great Competition. List

S39.95. Sale $27.95. (Disk)

H.E.R.O. — Descend through the

caverns with your dynamite and laser

helmet; clear the tunnels to rescue the

trapped miners; watchout for molten

lava, animals, insects, etc. If you hit

the lights they go out and you're in the

dark. Fantastic Graphics and Sound

combine with a superb theme to make

this a best game for the year. List

S39.95. Sale $27.95. (Disk)

Zenji — Find your way through the

paths. Easy? The paths constantly

change as the squares slide around.

Use your senses to decide which way

is out. If your senses fail, you are

trapped and dead! Fantastic action.

List $39.95. Sale $27.95. (Disk)

Zone Ranger — Better than

Asteroids and Omega Race. You must

pilot your starship first through

asteroid alien territory and dock at

your base, then you must make your

way through the mazes past hostile

aliens. Constantly 4-way scrolling

screens make this a must for all game

players. Fantastic Graphics and

Action. List $39.95. Sale $27.95. (Disk)

Add S3.00 lor shipping, handling and insurance. Illinois residents
please odd 6% tox. Add $6.00 lor CANADA. PUERTO RICO. HAWAII,
ALASKA. APO-FPO orders, Canadian orders musl be in U S dollars
WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Coshiers Check, Money Order or Personal Check. Allow 14
days for delivery, 2 lo 7 days for phone orders, 1 doy express mail!

VI5A — MASTER CARD — C.O.D.

No C.O.D. to Canada, APO-FPO

1WE LOVE OUR CUSTOMERS]ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

AcllYISIOM 
Fantastic Graphic Arcade Action Games 

For Your Commodore-64 
River Raid - Voted Best Action game 
by Electronic Games Magazine. Now 
you can play the e x tended version of 
the all time great home video game. 
Over 5000 enemy target s and fantastic 
action and sound will keep you busy 
for days. (Highly Recommended ) list 
$39.95. Sale $27.95. (Disk ) 

Beamrider .- (Better than Tempest ) 
Move and fire along the grid a s aliens 
attempt to destroy you. Super fast 
joystick action is the only thing that 
wi ll keep you alive to make it to the 
nex t grid (99 grids) w here more 
challenges await you. Super Action 
and Graphics. list $39.95. Sale 
$27.95. (Di sk ) 

Toy Bizarre - The toy factory has 
gone crazy . Toys spring to life and try 
to destroy you and the factory. Jump 
from leve l to leve l and close the 
valves , and capture the toys be fore 
the t oys do you and the factory in. 
Fantastic Graphics and Sound. list 
$39 .95. Sale $27.95 . (Disk ) 

Zenj i - Find your way through the 
paths . Easy? The paths constantly 
change as the squares slide around . 
Use your senses to decide which w ay 
is out. If your senses fail , you are 
trapped and dead! Fantastic action . 
list $39.95. Sale $27.95. (Disk) 

Add 53.00 for shipping, handling and insurance. Ill inois residents 
please odd 6% tax . Add 56.00 for CANADA. PU ERTO RICO. HAWA II , 
A LASKA, APO·FPO orders. Conadian orders mu st be in U.S. dollars . 
WE DO NOT EXPORT TO OTHER COUNTRIES. 
Enclose Cashiers Check, Money Order or Personal Check . Allow 14 
days for delivery , 2 to 7 doys for phone orders, 1 day express mail ! 

VISA - MASTER CARD - C.O.D. 
No C.O.D. to Canada , APO·FPO. 

Pitfall II . Lost Caverns - The feats 
of Pitfall Harry continue with the full 
advantages of the Commodore-64 . 
The cave rn s are 27 leve ls deep and 
you must make Harry swim through 
ri vers, float through the air on 
balloons, even freefall with perfect 
timing. Fantastic sound , graphics, and 
action. (Ve ry Highly Recommended ) 
List $39 .95 . Sale $27.95 . (Disk) 

Decathalon - Finally an Olympic 
Event for tw o players at the same time 
(or play against the computer) Run , 
Hurl , Vault, Jump and more (10 events 
in all ) . Fantastic graphics and sound 
will keep you playing this one for days 
on end . Great Competition. list 
$39.95. Sale $27.95 . (Disk) 

H.E.R.O. - Descend through the 
caverns w ith your dynamite and laser 
helmet ; clear the tunnels to rescue the 
trapped miners ; w atchout for molten 
lava , animals , insects , etc. If you hit 
the lights they go out and you 're in the 
dark. Fantastic Graphics and Sound 
combine with a superb theme to make 
this a best game for the year. list 
$39.95. Sale $27.95 . (Disk ) 

Zone Ranger Better than 
Asteroids and Omega Race. You must 
pilot your starship first through 
asteroid alien territory and dock at 
your base , then you must make your 
way through the mazes past hostile 
aliens. Constantly 4-way scrolling 
screens make this a must for all game 
players . Fantastic Graphics and 
Action. list $39 .95 . Sale $27.95. (Disk) 

PROTECTO 
ENTERPRIZES ,WELO"OURCUSTOME RS, 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 10 order 



Commodore-64 Software

Super Sale!! Save On

— Access Software
Best Multi Level Graphics Games in the U.S.A.

RAID OVER MOSCOW

Raid over Moscow — The ultimate in multi screen computer graphics has arrived, {over six screens) The Soviets

have launched an attack. First you must locate and destroy the ICBM missiles from your Stealth Bomber, then you

must lead your squadron through the Soviet terrain to the Kremlin itself. Destroy the defenses, then destroy the
defense center and finally the attack operations themselves. Fly planes, launch grenades, shoot bazookas. Super

Fantastic Graphics, Sound, Animation. (The best multi-level game we've seen!! !) List $39.95. Sale $29.95. (Disk.)

Coupon $26.95.

•••••••••••••••••••••■••i >••••••••>••>•••>■••••■•••

BEACH HEAD
Beach Head — Multi Screen computer graphics at its finest. First you must maneuver your fleet through the mine

laden channel while torpedoes are fired ot you from all sides. Next you must engage the enemy planes with your

anti-aircraft guns (best scenario graphics anywhere). Then you must sink the enemy fleet before they sink you.

Next you maneuver to the beach head where your tanks must get through an obstacle course and finally fight the

ultimate battle at Headquarters. All scenes in stunning 3-D graphics. (Will be the best graphics of 1984, definitely).

List $39.95. Sale $24.95.

Disk or Tape.

Actual Screens Actual Screens

NEUTRAL ZONE

Neutral Zone — Reach the outer edges of the galaxy. You must protect your

spaceship from attacking enemy space ships while defending yourself from

enemy missiles. Fantastic 360 degree 3-D High Resolution Graphics. Rated No. 1

for graphics in 1983. List 534.95. Sale $24.95.(Tape or disk).

Add S3 00 for shipping, handling and insurance. Illinois residents
please add 6% la*. Add $6.00 for CANADA. PUERTO RICO, HAWAII.
ALASKA APO-FPO orders. Canadian orders must be in U.S. dollars.
WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Check. Money Order or Personal Check. Allow Id
days for delivery, 2 to 7 days for phone orders. 1 day express mail!

VISA — MASTER CARD — C.O.D.

No C.O.D. to Conada, APO-FPO

<WE LOVE OJfl CUSTOMERS!ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to ord«r

Cornrnodore-64 Software 

Super Sale!! Save On 

Access Software 
Best Multi Level Graphics Gaines in the U.S.A. 

RAID OVER MOSCOW 
~ . ~ '. ........ 
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Raid over Moscow - The ultimate in multi screen computer graphics has arrived. (over si x screens) The Soviets 
hove launched an attack . First you must locate and destroy the ICBM missiles from your Stealth Bomber, then you 
mu st lead your squadron through the Soviet terrain to the Kremlin itself. Destroy the defen ses . then destroy the 
defense cente r and finally the attack operations themsel ves. Fly planes . launch gre.nades , shoot bazooka s. Super 
Fanta stic Graphics. Sound. Animation . (The best multi-level game we've seen!!!) li st 539.95 . Sale $29.95 . (Di sk .) 
Coupon $26 .95 . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

BEACH ' HEAD 
Beach Head - Multi Screen computer graphics at its finest . First you must maneuver your fleet thro ugh the mine 

laden channel while torpedoes are fired at you from all sides . Next you must engage the enemy planes with your 
anti -a i rcraft guns (best scenario graphics anywhere). Then you must sink the enemy fleet before they sink you . 
Next you maneuve r to the beach head where your tank s must get through an obstacle course and finally fight the 
ultimate bottle ot Headquarters . All scenes in stunning 3-D graphics. (Will be the best graphics of 1984. definitely). 

list 539 .95 . Sale $24 .95 . 
Disk or Tope . 

Actual Screens 

NEUTRAL ZONE 
Neutral Zone - Reach the outer edge s of the gala x y. You must protect your 

spaceship from attacking enemy space ships while defending yourself from 
enemy missiles. Fantastic 360 degree 3· 0 High Resolution Graph ics. Ra ted No. 1 
for grophics in 1983. list 534 .95. Sale $24.95 .{Tape or disk ). 

Actual Screens 

PROTECTO 
ENTERPRIZES ,"[LO" OU' CU" O . .. " 

BOX 550, BARRINGTON, ILllNOIS 60010 
Phone 3121382·5244 to order 



K-TEL

SUPER

PRODUCTIVITY/ACTION

Educational Learning Aid

Plant in Pal Finally a

analysis and advisor for all your

gardening needs. Plantin Pal asks

you what you want to plant {gives

suggestions, too!). Then tells you

where to plant them! (garden
layout) How to take care of them!

Plus what to do when something

goes wrong! (Insects, pests, and

plant diseases) Fantastic for all

your gardening needs. List S29.99.

Sale $19.99 (Disk).

Red Razzberry Fantastic

educational game that teaches

spelling and good sentence

structure. First you must pick the

missing letter for the word (correct

spelling) then you must pick the

two missing letters for the word.

Finally you must pick the correct

word for the grammatically correct

sentence. Great for students and

adults. List $24.99. Sale $16.95.
(Disk).

full

Speed Reading Coach — Teaches

vocabulary, comprehension, and

speed to help you read better. Eye

training and vocabulary come first,

then the screen flashes word by

word or sentence by sentence

through paragraphs and asks you

questions when you're done.

Fantastic Reading Aid. List S29 99

Sole $19.99 (Disk).

Add 53.00 for shipping, handling and insurance. Illinois residents
please add 6% tax. Add S6.00 for CANADA. PUERTO RICO. HAWAII,
ALASKA. APO-FPO orders. Canadian orders must be in U S dollars
WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Check. Money Order or Personal Check. Allow U
days for delivery. 2 to 7 doys for phone orders, 1 doy express mail!

VISA - MASTER CARD - COD.

. No CO.P. toConodo. APO-FPO.

Robin Hood — You as Robin must

fight your way through Sherwood

Forest, Nottingham Castle, past the

Duke, rescue Maid Marion, and

finally steal the gold. Fantastic

graphics with 5 different screens of

challenges. List $19.99. Sale

514.99. (Disk)

Ice Palace — You as the Penguin

must make your way through the

automated Ice Block Factory on

your way to your true love. 3

screens worth of melting ice

blocks, deadly snowballs, and
Freddies Fire Demons try to stop

you. Plus you must eat the fruit to

keep your strength up and build an

ice ladder before your love can be

yours again. Fantastic graphics and

action. List S24.95. Safe $19.95.

(Disk)

Sir Lancelot - - Fight your way

through the castle, kill the dragons,
and save the maiden. But this is just

the beginning! 8 more quests with

8 more challenging screens await

your rise to be knighted king of the

realm. Fantastic graphics and

sound . List $ 1 9.95 . Sale
$14.95.(Disk)

Ru "ECTO
iwe love our customersiENTERPRIZES

BOX 550. BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

SUPER 
PRODUCTIVITY / ACTION 

Educational SALE Learning Aid 

Red Razxberry Fantastic 
educational game that teaches 
spelling and good sentence 
structure. First you must pick the 
mi ssing letter for the word (correct 
spelling ) then you must pick the 
two mi ss ing letters for the word. 
Finally you must pick the correct 
word for the grammatically correct 
sentence. Great for students and 
odul ts. li st $24.99. Sale $16.95 . 
(Di sk). 

Plantin Pal Finally a full I~~~~~~~ 
analysis and advisor for all your 
gardening needs. Plantin Pal asks 
you w hat you w ant to plant (gives 
suggestions . too! ). Then tells you 
where to plant them! (garden 
layou t) How to take core of them! 
Plus what to do when some thing 
goes w rong! (Insects , pests, and 
plant diseases) Fantastic for all 
your gardening needs, li st $29,99. 
Sale $19.99 (Disk ). 

PLAltTtN' PAL 

Speed Reading Coach - Teaches 
vocabu la ry , comprehension, and 
speed to help you read ·better . Eye 
training and vocabu lary come fjrst. 
then the screen flashes wo rd by 
word or sen tence by sentence 
through paragrophs and a sks you 
questions when yo u're done. 
Fantastic Reading Aid. li st 529.99. 
Sale $19.99 (Disk). 

Add 53.00 for sh ipping . handling and insurance . Illinois res idenlS 
please odd 6·~ 10 • . Add 56 .00 for CANADA, PUERTO RICO , HAWAII . 
ALASKA . APO·FPO orders. Canadian orders muSI be in U.S. dolla rs . 
WE DO NOT EXPORT TO OTHER COUNTRIES . 
Enclose Cashiers Check . Manev Order or Personal Chec·k . Allow 14 
days for delivery. 2 10 1 days for phone orders , 1 day e.press moil! 

VISA - MASTER CARD _ C.O.D. 
No-C.O.D. 10 Canoda . APO·FPO . 

Robin Hood - You as Robin must 
fight your wa y through Sherwood 
Forest , Nottingham Ca stle. post the 
Duke. rescue Maid Marion . and 
finally steal the gold. Fantastic 
graphics wi th 5 djfferent sc reens of 
challenges. list 519.99. Sale 
$14.99 . (Di sk) 

(: 

,NLKE. 
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Ice Palace - You as the Penguin 
must make your w a y through the 
automated Ice Block Factory on 
your w ay to you r true love. 3 
screens worth of mel t ing ice 
blocks . deadly snowball s . and 
Fredd ies Fire Demons try to stop 
you. Plu s you must eat the fruit to 
keep your strength up and build an 
ice ladder before you r love can be 
yours again. Fantastic graphics and 
action . list 524.95 . Sale $19.95 . 
(Disk ) 

~ • 1 ...• 
)" , ; 1 .. 

Sir Lancelot - Fight yo ur w ay 
throug h the costle . kill the dragons . 
and save the maiden . But this is just 
the beginning! 8 more quests with 
8 more cha llenging screens await . ,:\t!'<4-" 
your rise to be knighted king of the ""'~~'::~Hj'I~~:"l 
realm . Fanta stic graphics and ••• ' 
so und . l is t 519 .95. Sale 
$14.95 .{ Di sk) • 
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BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 



THE ARCADE WINNERS

Arcade Classics Come To The

Commodore 64

a a m e

Official arcade version

Now you can control the

Starship Enterprise as you fight

Klingons before they destroy

your bases. Full 3-D view as

well as overhead radar lets you

know what's going on around

you. Use your joystick to

control warp drive, impulse

power, photon torpedoes and

phasers. But watch your

shields, photon supply and

warp power. Fantastic graphics

and sound make this a must for

everyone. List S39.95. Sale

$29.95 (cartridge).

• Official arcade version • 3-D graphics

• Two screen displays • One or two players.

The famous arcade game

featuring the coconut throwing

gorilla. monkeys hippos.

sharks and rhinos now comes

to the Commodore 64. Superb

reproduction of the arcade

machine challenges you to

destroy the gorillas lair. List

S39.95. Sale 529.95 (cartridge).

• Official arcade version • Stunning 3-D

scrolling graphics • Multiple screen displays.

Now the famous invasion of

robot Zaxxon's lair can be done

in your own home. Invade the

fortress, get past the fighters

then through Zaxxon's home

and finally destroy Zaxxon

himself. Just like the arcade

game. This one's fantastic. List

S39.95. Sale 529.95 (cartridge).

• Official arcade version • 3-D color graphics

• Four Galactic screen displays.

Just like the arcade version.

Steer your ship through deadly

electron posts as you fight off

enemy space saucers and

hoppers. Finally you meet the

enemy source ship. If you get

through all this you start again

only this time the enemies have

more powers and surprises.

Fantastic graphics and sound.

List $39.95. Sale S29.95

(cartridge).

Add S3 00 for shipping, handling ond insurance. Illinois residents
please odd 6% >a« Add S6.00 for CANADA. PUERTO RICO HAWAII.
ALASKA APO-FPO orders. Canodion orders must be tn U.S. dollars.

WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Check. Money Order 01 Personal Check. Allow U
days for delivery 2 lo 7 days (or phone orders I day express ma.I'

VISA - MASTER CARD — CO D.
No C.O.D. to Canada. APO-FPO

lOv( OENTERPRIZES
BOX 550. BARRINGTON, ILLINOIS 60010

Phone 312^382-5244 to ordar
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Super Action Software!

Commodore 64 Disk Programs

(World's Greatest Adventure Game)

CYBERWORLD s<>se$34.95
This five-screen arcade adventure packs the computer with intense graphics and

sound! You are a special Cyberleague agent in a universe full of hostile aliens and

vicious robots. Joystick and keyboard transport you through 3-D rooms, space

barriers, fleets of invaders, and warship-ridden quadrants of space. Over 100

sprites. 8 new character sets, and dozens of mind-boggling sound effects make up

this mulli-layered adventure. Animation, aclion, and strategy all combined into a

game so extensive that two disk sides are jammed with game programs and data!

Reach the ultimate rank of admiral and you may carve a niche in the permanent

high-score list. A full-size book quality manual with full-color covers is included to

guide you through your most exciting game experience.

Perplexian

Challenger

ListS34.95 Sale $24.95

The incredibly responsive three-axis joystick control of a

space lighter is in your hands. Split screen graphics provide a

continuous display ol your ship's instrumentation, as well as a

three-dimensional, animated view of space.

You. as a pilot, must utilize lightning fast reflexes to

destroy invading ships, and avoid their return fire.

Simultaneously, you must maneuver your ship to capture space

debris that remains from the explosions.

Outstanding graphics features include smooth 3-D rotations,

split screens, and the most incredible high-resolution

hyperspace sequence ever produced.

Programmed entirely in machine language, this action-

strategy game is guaranteed to blow you away.

All the professional features you expect are included:

automatic self-demo, high score retention, pause, and

provisions tor 1 to 4 players. Add to this, features you don't

expect like easy-loading, and music during the load.

Perplexian Challenger is a game that brings the arcade

experience to your home.

Wizard
List S49.95 Sale $34.95

Jump from ropes to ladders, dodge plummeting boulders and

duck under deadly arrows in your quest for sparkling diamonds,

gleaming bars of gold, and glistening pearls. With joystick in

hand you must explore forty dazzling screens, each a new and

exciting adventure. Take the key to unlock the doorway to your

next spine-tingling level. Each key restores your magical powers,

allowing you to cast over ten different spells. With these magic

spells you have the power to overcome vicious creatures,

terrifying traps, and perilous plunges.

Your Wizard is realistically animated in every possible

direction. Dozens of movements are possible - jump over burning

fires, shimmy up or down ropes and ladders, even slip down

treacherous sliding staircases! Magic portals move your Wizard

through midair and protect you from a myriad of fully-animated

fiendish monsters. Catch an elevator to the top ot the screen and

dart through sliding gates in your quest for magic and treasure.

Wizard's fascinating variety ol screens are sure to please and

entertain, and ol course you can build an unlimited number of your

own levels using the construction set provided with your game.

Gothmog's Lair

List 544.95 Sale $34.95

Real-time adventure excitement at its best. Solve countless

puzzles and stay over a dozen monsters by using the huge

vocabulary ot over ZOO words. Two challenging difficulty

levels await you with over SO areas, each fully described in

Old English script.

Menacing monsters, kniving villains, tattered code books

and treacherous terrain are just a few ol the situations you

must overcome in your quest tor the thirteen priceless

treasures. More than seventy objects are invaluable to you in

your search for glory and wealth!

A lull-size, thoroughly illustrated manual is included.

Featuring color front and back, book quality, and a fold-out

map, this "extra" further extends tbe professionalism of this

game. The following are quotes from unsolicited testimonials

sent to us by adventurers in Gothmog's Lair...

"I have extremely enjoyed Gothmog's lair, and plan to buy

more adventure games..."

Scott Tulman. Memphis. TH

"Gothmog's Lair is the best adventure I've ever played..."

Dennis Manochia, )r.. Saratoga. CA

!
■
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PROFESSOR List S39.95 Sale $29.95

An in-depth self-tutorial for the Commodore 64 on a two-sided disk. This menu-

driven tutorial covers every aspect of your C-64—BASIC, keyboard, sound, music,

simple and advanced graphics. Quizzes test your comprehension at the end of

many lessons! On-screen illustrations, sound effects and full-color interactive

graphics make learning easy and interesting. The PROFESSOR is your ONLY choice

for an all-in-one, thorough tutorial about the Commodore 64!

Add S3.00 for shipping, handling and insurance. Illinois residents

please add 6". tax. Add S6.00 for CANADA. PUERTO RICO. HAWAII.
ALASKA. APO-FPO orders. Canadian orders must be in U.S. dollars

WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Check, Money Order or Personal Check, Allow U
days for delivery. 2 to 7 days for phone orders. I day express moil!

VISA —MASTERCARD - C.O.D.

NoC.O.D. toCanado, APO-FPO.

It

ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order
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The incredihly responsive three·axis joystick control of a 
spm lighler is in your hands. Splil screen graphics pro,ide a 
continuous display 01 your ship 's instrumentation. as well as a 
three·dimensional, animated view of space. 
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next spine-tingling level . Each key restores your magical powers. 
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Perplexian Challenger is a game lhal brings Ihe arcade 
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PROFESSOR list 539 .95 Sale $29.95 

An in-depth sel f -tutorial for the Commodore 64 on a two·sided disk . This menu 
d.ri ven tutoriat covers every aspect of your ( -64- BASIC, keyboard, sound , music , 
Simple and advanced graphics. Quizzes test your comprehension at the end of 
many lessons! On-screen illu strations, sound effec ts and full·color interactive 
graphics make learning ea sy and interesting . The PROFESSOR is your ONl Y choice 
for an all · in ·one. thorough tutoriat about the Commodore 64 ! 
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please odd 6~~ l ox . Add 56 .00 fo r CANADA. PUERTO RICO. HAWAII. 
ALASKA. APO ·FPO orders. Ca nod ia n orden; musl be in U S dollors 
WE DO NOT EXPORT TO O THE R CO UNTRIE S. . . . 

Enclose Cos.hier s Check . Money Order or Persona l Check . Allow 14 
doys l o r del ivery . 2 10 7 doys for phone order s. I doy eIC press mail ! 

VISA - MASTER CARD - C.O .D. 
Na C.O.D . 10 Canado . APQ·FPO. 
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ENTERPRIZES IWElOYEOURCUSTO.ERSI 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phon. 3121382·5244 to ord., 



All About

The Status Register

Part 1
Louis F. Sander

The status registers have always been a mystery to

the beginning machine language programmer. This

article will help clear up the mystery.

All but the simplest machine language programs

make use of the 6502's seven processor status

flags, and any ML programmer worth his salt

masters their functions and uses. Like almost

everything in ML programming, the flags operate

in a straightforward and unambiguous way, but

they are full of mystery for the beginner.

If you've started ML programming, but are

confused by that NV-BDIZC business, this article

will help you understand it. It includes a fully

explained ML demo program, identically execut

able on a Commodore 64/PET/CBM, Apple, or

Atari computer.

These explanations will assume that you

have some ML knowledge and at least a begin

ning grasp of hexadecimal arithmetic.

Let's start by defining a register, which is a

circuit inside a processor. Registers have the

characteristics of memory locations, in that data

can be written to them or read from them. But

they often don't have addresses as such, since

they are used internally by the microprocessor it

self. The accumulator is the most familiar reg

ister, but there are many others in your

computer.

The 6502 has an internal 8-bit register, vari

ously called the flags register, processor status

register, or P register, the bits of which are set or

cleared by the results of various operations. In

this context, set means equal to 1, and cleared

means equal to 0. At times the bits are set and

cleared, or conditioned, automatically by the 6502

chip itself; other times they are conditioned by

specific program instructions. Any book on 6502

programming will show you each instruction's

effect on the status bits.

134 COMPUTE! October 1984

Bit Branches
Programs can check these bits and use the results

of the check for whatever purpose the pro

grammer has in mind, often to decide on a

branch. The bits are sometimes called flags, and

indeed, they work like the little red flags on rural

mailboxes—the postal patron can raise the flag to

let the mailman know there's outgoing mail, and

the mailman can lower it to signal he's emptied

the box. Here are the names and purposes of the

eight bits in the status register, moving from left

(high-order bit) to right (low-order bit):

N (bit 7)—Negative flag. (Some books call it

S, for sign.) The N flag matches the high bit of

the result of whatever operation the processor

has just completed. If you load $FF (1111 1111)

into the Y-register, for example, since the high

bit of the Y-register is set, the N flag will be set,

too. ML programmers make good use of the N

flag. (By the way, even though this is the eighth

bit, we call it bit 7, because computers start

numbering things at 0.) In a computer technique

called twos complement arithmetic, the high-

order bit of a number is set to 1 if the number is

negative, and cleared to 0 if it's positive, and

that's where the N flag gets its name.

V (bit 6)—Overflow flag. This flag is im

portant in twos complement arithmetic, but else

where it is rarely used. In the interest of

simplicity, we'll say no more about it.

Bit 5 has no name, and is always set to 1.

Since nothing can change it, it is of no use to the

programmer.

B (bit 4)—Break flag, set whenever a BRK

instruction is executed, clear at all other rimes.

Rarely used by beginners.

D (bit 3)—Decimal flag. When D is set by

the programmer, the 6502 does its arithmetic in

BCD, binary coded decimal, which is yet another

exotic type of computer math. Fortunately for

nonexperts, it's seldom used, and the beginner's

only concern with the D flag is to be sure it is
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flag. (By the way, even though this is the eigh th 
bit, we call it bit 7, because computers start 
numbering things at 0.) In a computer technique 
called twos complement arithmetic, the high
order bit of a number is set to 1 if the number is 
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V (bit 6)- Overflow flag. This flag is im
portant in twos complement arithmetic, but else
where it is rarely used. In the interest of 
simplicity, we'll say no more about it. 

Bit 5 has no name, and is always set to 1. 
Since nothing can change it, it is of no use to the 
programmer. 

B (bit 4)-Break flag, set whenever a BRK 
instruction is executed, clear at all other times. 
Rarely used by beginners. 

D (bit 3)- Decimal flag. When D is set by 
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nonexperts, it's seldom used, and the beginner's 
only concern with the D flag is to be sure it is 



not set unintentionally, because when it is, pro

gram behavior can be bizarre.

I (bit 2)—Interrupt mask. When this bit is

set, the computer will not honor interrupts, such

as those used for keyboard scanning in many

computers. It is widely used, but so different from

the other flags that we'll say no more about it.

Z (bit 1)—Zero flag. This one's used a great

deal, and basically the computer sets it when the

result of any operation is zero. Load the X-

register with $00, and you set the zero flag. Sub

tract $32 from $32, and you do the same. Many

6502 instructions affect the Z flag, and there's al

ways a "zero or not-zero" aspect to it, but it's

not always obvious to the novice when a zero

condition exists. This is probably the most im

portant of the flags, and if you master it, mastery

of the others will be easy.

C (bit 0)—Carry flag. Carry is set whenever

the accumulator rolls over from $FF to $00 (just

like the odometer on a car, rolling over from all

nines to all zeros). It's also set by various rota

tion and comparison instructions. The carry flag

is about as important as the Z flag, and a little

more mysterious, at least to me, but its operation

is really rather simple,

Next month we'll go through some practical

examples to demonstrate exactly how everything

works. ®
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CALL 1-800-372-0214 & SAVE!
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MODEMS
AnchorVolksmodem S59.00

Anchor Mark VI

Anchor Mark XII

Hayes Smart
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Anchor Mark VII

C-64 Automodem

S159.00

$289.00

S 75.00

$209.00

$119.00

$69.00

DISKETTES
Computer

Warehouse ss/dd

1 Elephant ss/sd
1 Elephant ss/dd
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1 Verbatim ds/dd
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ss/sd
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PRINTERS
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(color)

Panasonic 1091

$259.00

$269.00
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$399.00
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$309.00

SOFTWARE
Zorkl.llorlll

Super Base 64

Paper Clip w/spel I

Home Accountant
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$29.95
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$49.95
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$74.95
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SANYO Send for free monthly special sheet.

S3 for software, hardware & educational

catalogs

COMPUTER

8764 S.W. 133 ST.. MIAMI. FLORIDA 33156

Now you can get deep discounts on

micro software by taking advantage of

Software City's tremendous Purchasing

Power.

We buy from leading software publishers

in wholesale quantities, so you benefit with

substantial savings on every program, every

day — whether buying for home or business.

Low prices, great selection and friendly

service have made us the nation's largest

chain of software stores. Start putting our

Purchasing Power to work for you today!

ALABAMA: Birmingham (205) 591-8314 • Huntsville (205) 536-9456

ARIZONA: Phoenix (602) 264-1422 • Tucson (602] 721-1003

CALIFORNIA: Concord (415)676-6662 • San Diego (coming soon)

San Francisco (415) 5430543 COLORADO: Westminster (303) 430-8708

CONNECTICUT: Danbury (203) 746-5764 ■ W. Hartford (203) 232 2826

Orange (203) 799-2119 • Stamford (203)359-1414

DELAWARE: Wilmington (302) 478-4880

FLORIDA: Orange Park (904) 264-3102 • St. Petersburg (813) 345-5132

Sarasota (813) 923-4040 • Tampa (813] 961-8031

GEORGIA: Atlanta (404) 257-1833 • Augusta (404) 733-3707

Columbus (404) 327-9578 IDAHO: Idaho Falls (208) 522-6099

ILLINOIS: Arlington Heights (312] 259-4260

INDIANA: Indianapolis (317 253-8586 • Mishawaka (219) 272-9709

IOWA: Davenport (319) 386-2345 KENTUCKY: Louisville [502) 8n3 3838

LOUISIANA: Baton Rouge |5O4| 925-1152

MARYLAND: Betfiesda (301) 468-1001

MASSACHUSETTS: Lexington (617) 861-0116 • W. Springfield (413)739-5101

MICHIGAN: Ann Arbor (313( 996-4500 • Okemos (517| 349-2340

Southfield (313)559-6966 'Sterling Heights (313)978-3700

MISSOURI: Creve Coeur (314) 434-3311 • Independence (816) 461-1260

NEBRASKA: Omaha (402) 333-5427

NEW JERSEY: Bergenfield (201) 387-8388 • Cherry Hill |609) 424-8155

Englishtown (201) 972-1150* Fair Lawn (201)791-8793

Green Brook (201) 968-7730 • Hamilton (609) 890-1066

Linwood (609) 927-3393- Midland Park (201) 447-9794

Monivale (201| 391-0931 • Momstown (201) 267-3353

Parsippany (201) 575-4574 • Pompton Lakes (201) 831-1004

Red Bank (201) 747-6490 • Ridgefield (20!) 943-9444 • Summit (201) 273-7904

Teaneck (201) 692-8298 NEVADA: Las Vegas (702) 737-8811

NEW YORK: Albany (518) 456-1111 • Brooklyn [212) 372-6512

Buffalo (716) 838-4950* Fairport (716)223-3723 ■ Forest Hills (212) 261-1141

Great Neck (516) 482-4929 • Manhattan (212) 832-0760

Ml. Kisco (9141666-6036 ■ North White Plains (914] 946-1800

Staten Island (212)351-9217 ■ Spring Valley (914] 352-3444

Syracuse (315] 445-2577 ■ Wappingers Falls (914)297-5035

NORTH CAROLINA: Charlotte (704) 366-5218 • Fayetteville (919) 864-7293

Greensboro (919) 852-3109 • Raleigh (coming soon)

OHIO: Centerville (513)439-1237 ■ Columbus (614) 888-6660

Cleveland (216) 473-8124 OKLAHOMA: Tulsa (918) 744-0558

PENNSYLVANIA: Bethel Park (412) 854-1777 • Exton (215) 524-1483
Fairless Hills (215)943-4544 ■ King of Prussia (coming soon)

Pittsburgh (412) 3670441 • Whitehall (215) 434-3060

SOUTH CAROLINA: Spartanburg (803)574-4713

TEXAS: Austin (512) 458-2101 ■ Dallas (214(392-4499

Houston (coming soon) VERMONT: Burlington (802)864-6981

VIRGINIA: Falls Church (703) 845-9393 • Richmond I (804) 740-8400

Richmond II (804) 320-2244 • Virginia Beach (804) 463-8220

WASHINGTON: Bellevue (206) 451-1141

CANADA: Halifax, Nova Scotia (coming soon)

London. Ontario (coming soon)

Montreal. Quebec (look for Log mile) (514) 336-3312

ENGLAND: London 01(352-9220 PUERTO RICO: San Juan (8091 781-9357

Business Catalog at all stores.

RETAIL STORE FRANCHISES AVAILABLE Offering by prospectus only.
Write Software City. Dept. C. 1415 Queen Anne Rd.. Teaneck. NJ 07666.

not set unintentionally, because when it is, pro
gram behavior can be bizarre. 

I (bit 2)-Interrupt mask. When this bit is 
set, the computer will not honor interrupts, such 
as those used for keyboard scanning in many 
computers. It is widely used, but so different from 
the other flags that we'll say no more about it. 

Z (bit I)-Zero flag. This one's used a great 
deal, and basically the computer sets it when the 
result of any operation is zero. Load the X
register with $00, and you set the zero flag. Sub
tract $32 from $32, and you do the same. Many 
6502 instructions affect the Z flag, and there's al
ways a "zero or not-zero" aspect to it, but it's 
not always obvious to the novice when a zero 
condition exists. This is probably the most im
portant of the flags, and if you master it, mastery 
of the others will be easy. 

C (bit D)-Carry flag. Carry is set whenever 
the accumulator rolls over from $FF to $00 Gust 
like the odometer on a car, rolling over from all 
nines to all zeros). It's also set by various rota
tion and comparison instructions. The carry flag 
is about as important as the Z flag, and a little 
more mysterious, at least to me, but its operation 
is really rather simple, 

Next month we'll go through some practical 
examples to demonstrate exactly how everything 
works. © 

WE TAKE THE BYTE OUT OF HIGH 

MODEMS PRINTERS 

"'" 
AnchorYolksmodem $59.00 AX10M AT 550 5259.00 
Anchor Mark VI 5159.00 Gemini 10X 5269.00 

AlARI Anchor Mark XII $289.00 Gemini 15X $395.00 
Hayes Smart Delta 10 $489.00 

Com 11 S 75.00 Power Type $399.00 
Hayes 300 5209.00 AXIOM AT 700 
Anchor Mark VII 5119.00 (color) $499.00 - C-64 Automodem $89.00 Panasonic 1091 $309.00 

SHARP - DISKETTES SOFTWARE 

C:: Computer Zork l,lIorlll 529.95 
Warehouse ss/dd 515.95 Super Base 64 569.95 

""""** Elephant ss/sd 516.95 Paper Clip w/spell $79.95 
Elephant ss/dd 519.95 Home Accountant $59.95 , Maxell MDI 524.95 Bank Street Writer 549.95 

.ClppIe! Verbatim ds/dd 524.95 Alari Writer 574.95 
Ultra Magnetics The Consultant 574.95 

ss/oo $15.95 Multiplan $74.95 

Now you can get deep discounts on 
micro software by taking advantage of 
Software City's tremendous Purchasing 
Power. 

We buy from leading software publishers 
in wholesale-quantities, so you benefit with 
substantial savings on every program, every 
day - whether buying for home or business. 

Low prices, great selection and friendly 
service have made us the nation's largest 
chain of software stores. Start putting our 
Purchasing Power to work for you today ! 

ALABAMA: Birmingham (205) 591·8314' Huntsvil le (205) 536·9456 
ARIZONA: Phoenix (602) 264· 1422 ' Tucson (602) 721·1008 
CALIFORNIA: Concord (4151676·6662 • San Diego (coming soon) 
San Francisco (415) 543·0543 COLORADO: Westminster (303) 430·8708 
CO NNECTICUT: Danbury (203) 748·5764 • W. Hartford (203) 232·2826 
Orange (203) 799·2119 • Stamford (203) 359·1414 
DELAWARE: Wilmington (302) 478·4880 
FLORIDA: Orange Park (904) 264·3102 ' SI. Petersburg (813) 345-5132 
Sarasota (813) 923-4040 ' Tampa (813) 961·8001 
GEORGIA: Allanta (404) 257·1833 • Augusta (404)733·3707 
Columbus (404)327·9578 IDAHO: Idaho Falls (208) 522-6099 
ILLI NOIS: Arlington Heights (312) 259-4260 
INDIAN A: Indianapolis (317 253·8586 ' Mishawaka (219) 272·9709 
IOWA: Davenpon (3191386·2345 KENTUCKY: Louisville (50218tl3·3838 
LOUIS IANA: Baton Rouge (504) 925·1152 
MARYlAND: Bethesda (301) 468-1001 
MASSACHUSETTS: Lex in9ton (617)86Hl I 16 ' W. Spring held (413)739·5101 
MICHIGAN: Ann Arbor (3 13) 996·4500 ' Okemos (517) 349·2340 
Sou th l letd (3 13) 559-6966 • Sterling Heigh ts (313) 978·3700 
MISSOUR I: Creve Coeur (31 4) 434·3311 • Independence (816) 461·1260 
NEBRASKA: Omaha (402) 333·5427 
NEW JERSEY: Bergenfield (201) 387·8388 • Cherry HIli (609) 424·6155 
Englishtown (201) 972'1150 ' Fair Lawn (201) 791 ·6793 
Green BrOOk (201) 968·7780 ' Hamilton (609) 890·1066 
L inwood (609) 927·3393 ' Midland Park (201) t47·9794 
Montvale (201) 391·0931 • Morristown (201) 267·3353 
Parsippany (201) 575-4574 • Pompton Lakes (201) 631·1 004 
Red Bank (201) 747·6490 ' Ridgefield (201) 943-9444 ' Summit (201) 273·7904 
Teaneck (201) 692-8298 NEVADA: Las Vegas (702) 737-88 11 
NEW YORK: Albany (5 18) 456-11 11 • Brook lyn (212) 37Ni512 
Bul lalo (7 16) 636·4950 • Fairport (716) 223·3723 • Fo resl Hills (212) 261· 114 1 
Great Neck (516) 462.4929 ' Manhatlan (212)632·0760 
MI. Kisco (9 14) 666·6036 ' North While Plains (91 4) 946·1600 
Slaten Island (212) 35 1·9217 • Spring VaHey (914) 352·3444 
Syracuse (315) 445·2577 • Wappingers Fa lls (91 4) 297·5035 
NORTH CARO LINA: Charlotte (704) 366-5218 • Fayel\evil1e (9 19) 864·7293 
Greensboro (919) 852·3109 ' Raleigh (coming soon) 
OHIO: Centerville (513) 439·1237 • Columbus (614) 888·6660 
Cleveland (216) 473·8 124 OKLAHOMA: Tulsa (9 18) 744.Q558 
PENNSYlVANIA: Bethel Park (4 12) 654·1177 . Exlon (2 15) 524· 1463 
Fa irless Hills (215) 943·4544 • King of Prussia (com ing soon) 
PIt1Sburgh (412) 367.Q44 1 • Whi teha ll (2 15) 434·3060 
SOUTH CAROLINA: Spartanburg (603) 574-47 13 
TEXAS: Austin (512)458·2101 • Dallas (2 14) 392·4499 
Houston (coming soon) VERMONT: Burlington (802) 864·6981 
VIRGINIA: Falls Church (703) 845·9393 • Ric hmond 1 (804) 740.8':00 
Richmond II (604) 320·2244. Virginia Beach (804) 463-8220 
WASHI NGTON: Bellevue (206) 451·11 41 
CANA DA: Halifax . Nova Scotia (COming soon) 
London. Ontario (coming soon) 
Montreal. Ouebec (Jook lor Logiville) (5 14) 3J6.3312 
EN GLAND: London 011352·9220 PUERTO RICO: San Juan (B09) 781 ·9357 

Business Ca ta log at all s tores. 
RETAtL STORE FRANCHISES AVAILABLE. Ollering by prospectus only. 
Write Software Ci ty, Depl. C, 1415 Queen Anne Rd .• Teaneck. NJ 07666. 



Unicopy
Single Disk Copying

For The Commodore 64

Jim Butterfield, Associate Editor

Copying programs and sequential files can some

times be difficult. There are backup programs, of

course; but they require that you copy the whole

disk, and sometimes you just want to copy one

or two programs. LOAD and SAVE work for

simple BASIC programs, but not for anything

complex. Well-equipped users have two disk

drives and can use utilities that will transfer from

one to the other.

Dual disk units (notably the Commodore

4040) don't quite do the job for Commodore 64

owners. There's a slight format difference be

tween 4040 and 1541 that makes it undesirable

to write on a disk formatted on the other unit.

Thus, a 4040-copied disk is not well-suited for

the 1541 if you wish to write further material to

the disk.

"Unicopy" will help to solve these problems.

It will take your choice of programs or sequential

files from the disk and hold them in memory.

When you're finished, or when memory is full,

you can then write the files to a new disk or to

cassette tape.

Buffering Files
As you scan the input disk, you'll be offered pro

grams and sequential files for copying. You may

tap the Y or N key to signal: yes, you want to

copy this file; or no, you don't want this one.

More on this in a moment.

Before presenting you with the filename,

Unicopy looks at the size of the file and the

amount of memory space that is left. If the file is

too big to fit, the program won't offer it to you;

instead, it will signal MORE and quit scanning

the directory. That way, you know that there is

136 COMPUTE! October 1984

more on the disk, but it can't be fitted in this

time. Unicopy could catch the missing files on a

subsequent run. The program will not skip by

the big ones to look at smaller files later in the

directory, since it might be important to you to

keep a group of files in the same order as they

were shown on the previous disk.

There's one exception to the big files rule. If

the file won't fit into the whole memory buffer

area, there's no way to copy it with this program.

Unicopy will skip such jumbo files.

How big is the buffer area? It depends on

how your Commodore 64 is configured. If it's a

"clean" system with no other resident programs,

Unicopy will throw out BASIC (temporarily) and

use all the memory it can get—about 48K, or the

equivalent of 192 disk blocks. On the other hand,

a program in residence—monitor, DOS wedge,

interface package, or whatever—must not be dis

turbed; in this case, UNICOPY will become

conservative and restrict itself to less than 36K or

144 disk blocks. The exact amount of space will

depend on the other program's location and size.

You'll be asked "Any resident programs?" at

the start of Unicopy; buffer size will be set

accordingly.

One more thing: If you plan to direct the

output to cassette tape, Unicopy must insure that

no more than 28K or 112 blocks are used. Tape

routines forbid writing a program from above ad

dress 32766; so Unicopy will trim accordingly. By

the way, this solves a subtle problem with cas

sette tape: Normally, you can never save mem

ory above hex $7FFE; but Unicopy will move the

program down and save it successfully from

where it is held in lower memory.

y 
Single Disk Copying 

For The Commodore 64 
Jim Butterfield , Associate Editor 

Copying programs and sequential files can some
times be difficult. There are backup programs, of 
course; but they require that you copy the whole 
disk, and sometimes you just want to copy one 
or two programs, LOAD and SAVE work for 
simple BASIC programs, but not for anything 
complex, Well-equipped users have two disk 
drives and can use utilities that will transfer from 
one to the other. 

Dual disk units (notably the Commodore 
4040) don't quite do the job for Commodore 64 
owners, There's a slight format difference be
tween 4040 and 1541 that makes it undesirable 
to write on a disk formatted on the other unit. 
Thus, a 4040-copied disk is not well-suited for 
the 1541 if you wish to write further material to 
the disk. 

"Unicopy" will help to solve these problems, 
It will take your choice of programs or sequential 
files from the disk and hold them in memory. 
When you're finished, or when memory is-full, 
you can then write the files to a new disk or to 
cassette tape. 

Buffering Files 
As you scan the input disk, you'll be offered pro
grams and sequential files for copying. You may 
tap the Y or N key to signal: yes, you want to 
copy this file; or no, you don't want this one. 
More on this in a moment. 

Before presenting you with the filename, 
Unicopy looks at the size of the file and the 
amount of memory space that is left. If the file is 
too big to fit, the program won't offer it to you; 
instead, it will signal MORE and quit scanning 
the directory, That way, you know that there is 
136 COMPUTEI October 1984 

more on the disk, but it can't be fitted in this 
time. Unicopy could catch the missing files on a 
subsequent run. The program will not skip by 
the big ones to look at smaller files later in the 
directory, since it might be important to you to 
keep a group of files in the same order as they 
were shown on the previous disk. 

There's one exception to the big files rule. If 
the file won't fit into the whole memory buffer 
area, there's no way to copy it with this program. 
Unicopy will skip such jumbo files . 

How big is the buffer area? It depends on 
how your Commodore 64 is configured. If it's a 
"clean" system with no other resident programs, 
Unicopy will throw out BASIC (temporarily) and 
use all the memory it can get-about 48K, or the 
equivalent of 192 disk blocks. On the other hand, 
a program in residence-monitor, DOS wedge, 
interface package, or whatever-must not be dis
turbed; in this case, UNICOPY will become 
conservative and restrict itself to less than 36K or 
144 disk blocks. The exact amount of space will 
depend on the other program's location and size. 

You'll be asked " Any resident programs?" at 
the start of Unicopy; buffer size will be set 
accordingly. 

One more thing: If you plan to direct the 
output to cassette tape, Unicopy must insure that 
no more than 28K or 112 blocks are used. Tape 
routines forbid writing a program from above ad
dress 32766; so Unicopy will trim accordingly, By 
the way, this solves a subtle problem with cas
sette tape: Normally, you can never save mem
ory above hex $7FFE; but Unicopy will move the 
program down and save it successfully from 
where it is held in lower memory. 



commodore
SOFTWARE FOR C-6^

Business

Multiplan (Spreadsheet) 5 63.00

Calc Result (Easy) S 45.00

Calc Result (Advanced) S 95.00

Superbase64 S 95.00

Mirage Concepts (Data Base) S 89.00

Mirage Concepts (Word Processor)

(40/80 elm & 30K Dictionary) S 89.00

Mirage Concepts

(Report Generator) $ 49.00

Home Accountant (Continental) $ 49.00

Tax Advantage (Continental) $ 39.00

Southern Solutions Accounting

G/L, A'R, A'P, P/R. I'M each S 69.95

Utilities

Disk Utility Program (Fast Copy.

File Copy. Disassembler & more).... S 49.00

Smart + 64 Terminal $ 49.00

TOOL 64 S 39.95

Simons Basic $ 39.95

80 Column Expander (Cartridge) $ 60.00

ACCESSORIES

Solo Flight (Simulator) $ 34.95

Hellcat Avenger $ 34.95

Oscar by Databar

(Bar Code Reader) S 79.95

CBM 1541 (new version) $ 269.00

Concord Parallel Disk Drive S 345.00
Concord Slave Drive Call

MSD Super Disk (Single) S 395.00

MSD Super Disk (Dual) S 695.00

1600 Modem S 63.00

Vic 1650 Automatic Modem $ 109.95

Hayes Smart 300 Modem S 249.00

Hayes Smart 1200 Modem $ 629.00

Vic 1530 Datasette $ 65.00

Cardco Datasette S 55.00

5 Slot Expander (64) S 65.00

Printer Utility Program (Cardco) S 19.95

64 Relay Cartridge S 45.00

Numeric Key Pad $ 49.00

Alien Voice Box (Talks & Sings) S 119.00

When I'm 64 (Voice Box Sings) S 35.00

Voice Box Dictionary S 35.00

Texas Instruments LCD Programmer.. .S 55.95

Verbatim Diskettes:

Single Sided Single Density S 26.00

Single Sided Double Density S 30.00

Double Siaed Double Density S 42.00
Vic 20:

3-Slot Expander S 39.00

6-Slot Expander $ 79.95

INTERFACES

16K Memory $ 79.95

CBM 4023 Ribbons S 9.95

CBM 8023 Ribbons S 9.95
Flip N1 File 10.15.25.50 Call

Power Strips w/surge stopper Call

Computer Care Kit $ 19.95

Disk Cleaning Kit $ 12.95

Superbox (Transparent IEEE,

3-Slot. Reset) $ 139.95

Interpod (Intelligent IEEE & RS-232).. S 139.95

The Connection (By Tymac)

(Commodore Graphics + 2K Buffer) S 95.00

Cardco - G Parallel interlace S 89.00

Vic Switch S 149.95

IEEE to Centronics S 149.95

Pet-to-IEEE Cable S 39.00

lEEE-to-IEEE Cable S 49.00

4 Prong AV Cable $ 15.00

Centronics Cable (male to male) S 34.95

RS232 Cable (male to male) S 31.95

Networking for C-64 & CBM Equipment Call

CBM 1702 Color Monitor S 269.00

Panasonic TR-120 (Green) S 142.00

Panasonic TR-120 (Amber) S 156.00

Panasonic DT-1300 Color $ 425.00

Monitor Stand (Tiit & Swivel) S 29.95

RGB Monitor Cable:

ET-100C (Apple) S 33.80

ET-101C(IBM) S 33.80

Green & Amber Monitors S 95.00

I
CBM 6400 Printer.. ..$1425.00

Abati (20 CPS) $ 475.00

Cardco LQ/1 Printer $ 495.00

NEC Spinwriter Call

MONITORS

LETTER QUALITY PRINTERS

DOT MATRIX PRINTERS

CBM MPS-801 Printer (50cps) $ 245.00

Call to Order

1-800-527-1738

All Others Call

1-214-231-2645

Micro-Sys

CBM 4023 (100 CPS) $ 339.00

CBM 8023 (160 CPS) $ 565.00

Panasonic KX-P1090 (100 CPS) $ 285.00

Panasonic KX-P1091 (120 CPS) $ 325.00

Panasonic KX-P1092 (180 CPS) Call

Panasonic KX-P1093 Call

COMMODORE BUSINESS MACHINES

Executive 64 Portable $ 795.00

B128-80 (128K 80 column) $ 695.00

SuperPet (5 languages) $1059.00

CBM 8032 S 595.00

CBM 8096 S 675.00

CBM 2031 single disk S 295.00

CBM 8050 Dual Disk 1 meg S 995.00

CBM 8250 Dual Disk 2 meg $1295.00

CBM 9060 Hard Disk'5 Meg $2195.00

64K Expansion Board S 275.00

SuperPet Upgrade Kit $ 695.00

BIS1NESS SOFTWARE— 8032 80%

Wordpro4+or5+ $ 295.00

Calc Result $ 199.95

The Manager S 199.00

Superbase (8096 only) $ 225.00

BPl Accounting System

6 Separate Modules each S 325.00

Southern Solutions Accounting

5 Separate Modules each S 285.00

McTerm Communications Package .. $ 175.00

BUSINESS SOFTWARE— B128

Superscript II (40K Dictionary) $ 199.00

Superbase (Data Base) $ 199.00

Complete Accounting System

(G/L,A/R,A/RO/E,P/R,I,'M) 5 199.00

Calc Result S 199.00

Orders under 50.00 add 10.00 Handling fee

MasterCard. VISA. Money Order 8ank Check

COD (add 5.00)

Add 3% For Credit Cards

All Products In Stock Shipped Within 24 Hours

FOB. Dallas,Texas

All Products Shipped Witti Manufacturers

90 Day Warranty

PRICES ARE SI BJECT TO

CHANGE WITHOLT NOTICE.

DE\LERS INQUIRIES WELCOME

0 B S

~ commodore 
SOFf\lUIE FOR C-6-l 

Business 
Muffiplan (Spreadsheet) . 
Calc Resu~ (Easy) . 
Calc Result (Advanced) . .. 
SupertJase 64 ... 

..... S 
. ..... $ 
. ..... $ 

. ... $ 
. . $ Mirage Concepts (Data Base) 

Mirage Concepts (Word Processor) 

63,00 
45.00 
95.00 
95.00 
89.00 

(40180 dm & 30K Dictionary) ... . .. S 89.00 
Mirage Concepts 
(Report Generator) ..... .. . .... . . S 49.00 

Home Accountant (Continental) . ..... $ 49.00 
Tax Advantage (Continental) . . S 39.00 
Southern Solutions Accounting 
GIl.. AIR. AlP. PIA. 11M .. . .... each $ 69.95 

Utilities 
Disk Utility Program (Fast Copy. 

Rle Copy, Disassembler & more) .... S 49.00 
Smart + 64 Terminal .... .. ........ S 49.00 
TOOL 64 .... ...... .. $ 39.95 
Simon's Basic . .. .......... S 39.95 
80 Column Expander (Cartridge) ..... S 60.00 

ACCESSORIES 

Solo Right (Simulator) .... . ... . .... $ 34.95 
Hellcat Avenger . . .. S 34.95 
Oscar by Dalabar 
(Bar Code Reader) ..... $ 79.95 

CBM t54t (newve";on) ..... . .... S 269.00 
Concord Parallel Disk Drive ...... S 345.00 
Concord Slave Drive Call 
MSD Super Disk (Single) . . .... S 395.00 
MSD Super Disk (Dual) ........ . .... S 695. 00 
1600 Modem .. .. .. .. . S 63.00 
Vic 1650 AutomatIC Modem .. S 109.95 
Hayes Smart 300 Modem ........... S 249.00 
Hayes Smart 1200 Modem .. .. . S 629.00 
Vic 1530 Datasene ................ $ 65.00 
Cardco Datasene .. . ...... . ... . ... $ 55.00 
5 Slot Expander (64) .. .. .. $ 65.00 
Printer Utility Program (Cardco) ...... $ 19.95 
64 Relay Cartridge ................ S 45.00 
Numeric Key Pad ................. S 49.00 
Alien VOice Box (Talks & Sings) ....... $ 119.00 
When I'm 64 (VOice Box Sings) ...... $ 35.00 
VOice Box Dictionary .. . ... S 35.00 
Texas Instruments LCD Programmer. .. S 55.95 
Verbatim OiskeHes: 
Single Sided Single Density ........ $ 
Single Sided Double Density ........ S 
Double SidedlOouble Density ... $ 
Vic 20: 

26.00 
30.00 
42.00 

3-Slot Expander . 
6-Slot Expander .. 

... S 39.00 

. .. S 79.95 

~ 

t6K Memory . .. ...... ....... $ 79,95 
CBM 4023 Ribbons . .. .......... . S 9.95 
CBM 8023 Ribbons . .. ........ S 9.95 
Rip N' Rle 10, t5, 25, 50 . . Call 
I'ov,", Strips wlSurgestopper .. Call 
Computer Care Kit . .. .. .. .... $ 19.95 
Disk Cleaning Kit ...... S 12.95 

I~TERFACES 

Superllox (Transparent IEEE, 
3-Slot, Reset) . .. ... .. .. $ 139.95 

Interpod (Intelligent IEEE & RS-232) .. $ 139,95 
The Connection (By Tymac) 

(Commodore Graphics + 2K Buffer) S 95,00 
Cardco 'l- G Parallel Interlace ........ S 89,00 
Vic Switch.. .. . .. ....... S 149.95 
IEEE to Certroonics . . $ 149.95 
Pet-to-IEEE Cable .. .. .. .. .. . .. $ 39.00 
IEEE·to-IEEE Cable . . . .. $ 49,00 
4 Prong IvV Cable.. . . .. . . . .. .. . .. $ 15.00 
Centronics Cable (male to male) ..... $ 34.95 
RS232 Cable (male to male) .. ...... $ 31.95 
Networ1<ing for C-64 & CBM Equipment Ca ll 

MO~ITOIl~ 

CBM 1702 Color Monitor . 
Panasonic TR-120 (Green) . 
Panasonic TR-120 (Alnber) .. 

.... ... $ 269.00 
...... $ 142.00 

.. $ 156.00 

.. $ 425.00 

.. S 29,95 
Panasonic DT-13OO Color .... . . . 
Monitor Stand (lilt & Swivel ... . 
RGB Monitor Cable: 
ET·l00c (Apple) . . $ 
ET-l0tC(IBM). .. ...... S 

Green & Amber Monitors . . . .... .. .. S 

I.E1TER Qml.nY PRl~TERS 

33.80 
33.80 
95.00 

CBM 6400 Printer .. 
A1bati (20 CPS) . 
Cardco LOll Printer 
NEG Spinwriter . 

. $1425.00 
. S 475.00 

.... .... .. . $ 495.00 
Call 

DOT MMRlX PRl~TERS 

CBM MPS-801 Printer (50cps) ...... $ 245.00 

Call to Order 

1-800-527-1738 
All Others Call 

1-214-231 -2645 

Mineo-SIS 
T RIB U T 

CBM 4023 (100 CPS) ...... . ...... $ 339.00 
CBM 8023 (160 CPS) ............. $ 565.00 
Panasonic KX-I'I090 (100 CPS) .. . . . S 285.00 
Panasonic KX-l'109t (120 CPS) .. . .. S 325.00 
Panasonic KX-P1092 (180 CPS) ... Call 
Panasonic KX-1'1093 .. .. .. Call 

COMMODORE 81 SI~ESS MACIII~E.~ 

Executive 64 Portable . . . . . . ... .. S 795.00 
B128-80 (128K 80 column) .. S 695.00 
Superl'et (5 languages) . , $1 059.00 
CBM 8032 .. S 595.00 
CBM 8096 .. . . .. . . .. . . . . .. . . S 675.00 
CBM 2031 single disk. . . .. S 295.00 
CBM 8050 Dual Disk 1 meg. . S 995.00 
CBM 8250 Dual Disk 2 meg. . . $1295.00 
CBM 9060 Hard Disk/5 Meg ........ 52195.00 
64K Expansion Board . . . S 275.00 
SuperPet Upgrade Kit .............. $ 695.00 

BI SI~ESS SOFf\l\RE- 8032'8096 

Wbrdpro 4 + or 5 + .............. S 295.00 
Calc Resuh . .. .... .. .. ...... . S 199.95 
The Manager. . . . . . , ... $ 199.00 
Superbase (8096 onM .... . . . S 225.00 
BPI Accounting System 
6 Separate Modules . . .. . each $ 325.00 

Southern Solutions Accounting 
5 Separate Modules .. . ..... each $ 285.00 

McTerm CommunicaMns Package .... S 175.00 

BI'SI~ESS SOFf\l\RE- BI!8 

Superscript II (40K Dictionary) . .. ... . $ 199.00 
Superoase (Data Base) ............ $ 199.00 
Complete Accounting System 

(GIl.,AIR,AlP.O/E,I'IR,IIM) .. . .. $ 199.00 
Calc Result.. .. .. .. . .. . .. .. .... $ 199.00 

TERMS 

Orders under 50.00 add 10.00 Handling fee 
MasterCard, VISA, Money Ord" Bank Check 
COO (add 5.00) 
Add 3% For Credit Cards 

All Products In Stoel< Shipped Within 24 Hours 

mB. Dallas, Texas 
All Products Shipped With Manufacturers 
90 Day Warranty 

PRICES ARE S BJECf TO 
CIl>\liGE Wrl1l0lff NOTICE, 

Df.O\LER~ INQUIRIES II'EILOME 

R ~ 
641 PreSidential Drive· Richardson, Texas 75081 • 9:30 a.m.-6:30 p m (Mon .-FrI.) • 10'30 a.m.-2'30 p,m. (Sat.) 



Initial Tasks And First Questions
If you're copying to another disk, be sure that

the destination disk is formatted before running

Unicopy. The disk may already be formatted if

you're just adding some new files; but if not,

remember to NEW it, since Unicopy won't do the

job for you. You may copy files to more than one

disk; format them all as necessary.

We've already mentioned ANY RESIDENT

PROGRAMS?; answer Y or N.

OUTPUT TO TAPE OR DISK? calls for

touching the T or D key.

If you select tape, you'll be asked WRITE

END-OF-TAPE MARK? If you respond with N,

you'll copy the programs to tape and that's all. If

you answer Y, you'll copy the programs to tape

and then write a special block called a "tape

mark." Here's what the tape mark does: At some

later time, if you're searching through this tape

for a particular file, the tape mark will stop the

search.

Thus, if you don't find the file you want on

tape, you won't go running through the whole

tape, most of which is blank. An unsuccessful

search will terminate early, thanks to the tape

mark.

DISK INPUT PATTERN? allows you to use

pattern matching. You're prompted with the as

terisk; if you want to see everything, just press

RETURN. But there are many other combina

tions. AR* will present only programs that begin

with AR, such as: AR, ARCHER, ARM, or

ARRRRGH. R?D? will present you with such

names as REDS, RIDE, or R2D2, but not

RIDDLE. * =P will offer programs only. And

PLUTO will offer you only a file called PLUTO.

When you are presented with names from

the directory, you may tap Y or N to accept or

reject the files for copying. If you know that you

want to take or reject a sequence of files, you

may hold down the appropriate key. The RE

TURN key acts to "lock in" the previous key, so

that pressing Y, RETURN will accept everything

and N, RETURN will reject everything.

The Output
Eventually the questionnaire will stop, and the

computer will advise READING FILES. The pro

grams or sequential files will be brought into the

buffer area. The programs won't be in their usual

place in memory, but that doesn't matter; we just

want to copy them, not to run them.

After the files are loaded, the computer will

say READY TO WRITE FILES; PRESS ANY KEY.

Don't press a key—yet.

If you're writing to cassette tape, place the

tape in the drive. If you have time and think it's

necessary, fast forward and rewind the tape to

even up the tension. Finally, press PLAY and
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RECORD and touch any key on the keyboard.

The tape will start to write: The screen will go

blank, of course.

If you're writing to another disk, take the

source disk out of the drive and insert the

destination disk. (You did make sure that the

destination disk was preformatted, didn't you?)

Now touch any key on the keyboard. As the files

write to the disk, you'll see their names

displayed.

If any errors are encountered during input or

output, you'll be told about them.

When the copying job is done, you'll be

asked ANOTHER OUTPUT? If you want to write

to another tape or disk, put it into the drive and

press Y for "yes." Otherwise, press N and the

job is done.

The Generator

The listing given here is a generator program

that will write Unicopy for you. The DATA state

ments will be checked carefully for accuracy

before Unicopy is created for you; you'll be told

of any errors.

Type in the program. Take special care with

lines 200 to 320; and don't miss the semicolon at

the end of line 300. When the program is com

plete, place a disk into your disk drive (Unicopy

will be written onto it) and type RUN.

It will take the generator over a minute to

check the accuracy of your DATA statements. If

there are any errors, you'll be told about them

(the line number will be given) and Unicopy will

not be written.

If there are no errors in the DATA state

ments, Unicopy will be written to disk ready to

be loaded and used.

Other Types Of Files

Unicopy does not attempt to copy USR or REL

type files, nor does it try to copy "direct" data.

This type of job should be done by the programs

which use these types of files.

Unicopy

1 DATA 1,8,11,8,100,0,158,50,48,54,51,0,-

45 :rem 35

2 DATA 0,0,53,0,160,255,140,34,15,169,89,

141,-5 :rem 242

3 DATA 33,15,169,0,141,37,15,141,39,15,16

9,13,-39 :rem 100

4 DATA 32,210,255,200,185,186,13,208,247,

165,55,141,-50 :rem 138

5 DATA 43,15,165,56,141,44,15,32,207,255,

201,78,-44 :rem 200

6 DATA 208,13,169,0,141,43,15,169,208,141

,44,15,-35 :rem 196

7 DATA 141,39,15,32,115,13,201,68,240,15,

162,0,-13 :rem 128

8 DATA 142,39,15,169,127,205,44,15,176,3,

141,44,-55 :rem 208

Initial Tasks And First Questions 
If you're copying to another disk, be sure that 
the destination disk is formatted before running 
Unicopy. The disk may already be formatted if 
you're just adding some new files; but if not, 
remember to NEW it, since Unicopy won't do the 
job for you. You may copy files to more than one 
disk; format them all as necessary. 

We've already mentioned ANY RESIDENT 
PROGRAMS?; answer Y or N. 

OUTPUT TO TAPE OR DISK? calls for 
touching the T or D key. 

If you select tape, you'll be asked WRITE 
END-OF-TAPE MARK? If you respond with N, 
you'll copy the programs to tape and that's all . If 
you answer Y, you'll copy the programs to tape 
and then write a special block called a "tape 
mark." Here's what the tape mark does: At some 
later time, if you're searching through this tape 
for a particular file, the tape mark will stop the 
search. 

Thus, if you don' t find the file you want on 
tape, you won 't go running through the whole 
tape, most of which is blank. An unsuccessful 
search will terminate early, thanks to the tape 
mark. 

DISK INPUT PATTERN? allows you to use 
pattern matching. You're prompted with the as
terisk; if you want to see everything, just press 
RETURN. But there are many other combina
tions. AR* will present only programs that begin 
with AR, such as: AR, ARCHER, ARM, or 
ARRRRGH. R?D? will present you with such 
names as REDS, RIDE, or R2D2, but not 
RIDDLE. *=P will offer programs only. And 
PLUTO will offer you only a file called PLUTO. 

When you are presented with names from 
the directory, you may tap Y or N to accept or 
reject the files for copying. If you know that you 
want to take or reject a sequence of files, you 
may hold down the appropriate key. The RE
TURN key acts to " lock in" the previous key, so 
that pressing Y, RETURN will accept everything 
and N, RETURN will reject everything. 

The Output 
Eventually the questionnaire will stop, and the 
computer will advise READING FILES. The pro
grams or sequential files will be brought into the 
buffer area. The programs won't be in their usual 
place in memory, but that doesn't matter; we just 
want to copy them, not to run them. 

After the files are loaded, the computer will 
say READY TO WRITE FILES; PRESS ANY KEY. 
Don't press a key-yet. 

If you're writing to cassette tape, place the 
tape in the drive. If you have time and think it's 
necessary, fast forward and rewind the tape to 
even up the tension. Finally, press PLAY and 
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RECORD and touch any key on the keyboard. 
The tape will start to write: The screen will go 
blank, of course. 

If you're writing to another disk, take the 
source disk out of the drive and insert the 
destination disk. (You did make sure that the 
destination disk was preformatted, didn't you?) 
Now touch any key on the keyboard. As the files 
write to the disk, you'll see their names 
displayed. 

If any errors are encountered during input or 
output, you'll be told about them. 

When the copying job is done, you'll be 
asked ANOTHER OUTPUT? If you want to write 
to another tape or disk, put it into the drive and 
press Y for "yes." Otherwise, press N and the 
job is done. 

The Generator 
The listing given here is a generator program 
that will write Unicopy for you. The DATA state
ments will be checked carefully for accuracy 
before Unicopy is created for you; you'll be told 
of any errors. 

Type in the program. Take special care with 
lines 200 to 320; and don't miss the semicolon at 
the end of line 300. When the program is com
plete, place a disk into your disk drive (Unicopy 
will be written onto it) and type RUN. 

It will take the generator over a minute to 
check the accuracy of your DATA statements. If 
there are any errors, you'll be told about them 
(the line number will be given) and Unicopy will 
not be written. 

If there are no errors in the DATA state
ments, Unicopy will be written to disk ready to 
be loaded and used. 

other Types Of Files 
Unicopy does not attempt to copy USR or REL 
type files, nor does it try to copy "direct" data. 
This type of job should be done by the programs 
which use these types of files. 

Unlcopy 

1 DATA 1 , 8 ,11,8,100 , 0 , 158,50,48 , 54,51 , 0, -
45 : rem 35 

2 DATA 0 , 0,53,0 , 160 , 255 ,1 40,34 ,1 5 ,169,89, 
141,-5 :rem 242 

3 DATA 33 ,15,169 , 0 ,14 1 , 37 ,1 5 ,141,39 ,15,16 
9 , 13 ,-39 :rem 100 

4 DATA 32 ,21 0 , 255 ,200,185 ,186 ,13,208 , 247 , 
165, 55 ,141,-50 :rem 138 

5 DATA 43,15 ,1 65 , 56,141 , 44,15,32 , 207,255 , 
201 , 78, -44 : rem 200 

6 DATA 208,13 ,169 ,0,141,43,15,169,208,141 
,44,1 5 ,-35 :rem 196 

7 DATA 141,39,15 , 32 ,1 15,13,201,68 , 240 ,15, 
162, 0 ,-13 :rem 128 

8 DATA 14 2 , 39,15,169,127 ,20 5 ,44,15,176,3, 
141,44,-55 :rem 208 



9 DATA 15,169,122,133,141,169,15,133,142, 44 DATA 228,255,170,240,17,201,32,240,246

24,173,44,-44 :rem 93 ,141,32,15,-62 : rem 128

10 DATA 15,229,142,141,35,15,169,15,162,8 45 DATA 153,51,15,169,44,153,50,15,200,20

,160,111,-23 :rem 28 0,96,56,-42 : rem 245

11 DATA 32,186,255,169,0,162,49,160,15,32 46 DATA 173,35,15,237,38,15,141,35,15,238

,189,255,-34 : rem 54 ,37,15,-3 : rem 155

12 DATA 32,192,255,160,255,169,13,32,210, 47 DATA 160,17,185,52,15,145,141,136,16,2

255,200,185,-13 : rem 182 48,24,165,-12 ;rem 96

13 DATA 51,14,208,247,160,0,185,75,14,153 48 DATA 141,105,22,133,141,165,142,105,0,

,49,15,-35 :rem 199 133,142,96,-40 : rem 122

14 ?Tf«'1«'3'2a8'245'32'207'255;201'r; 49 DATA 160,0.162,0,202,208,253,136,208,2
.rent zo 4Rip;^9Gn ic itc

15 DATA 15^49 IS ?00 20R 94 "3 140 Ifl IS 1 <*o,±od,zkm, jd : rem 1JO

60 ?sJ TfiQ 41 -rSm 11? 50 DATA 45,34,15,141,31,15,32,228,255,201
OW ,ilD3,J.D^,-41 . ten 1JZ _- 9 4.pl _?7 . -rom

16 °"A 13,32,210,255,200,185,232,14,208 „ — 17 | i01, 78 , 240,13 , 201,13 , ^^T

17 T5 1«.8-160,96,32,186,255,173,30,15 „ DATa'20^64, 240 , 226 , 208 ,11 ,141! 33?i5 ,1

18 ?f^1^15;=2'189'255'32'192'255'1^ 53 DATA 169,^Ml,34,15,173,33,15,20^78,
13,J^,21tJ,-^y : rem ltJfc) 940 ^49 1 a a

19 DATA 255,162,1,32,198,255,32,228,255,3 ' ' ^ :rem i4W
2,228,255,-47 :rem 111 54 DATA 32,26,10,144,3,32,192,10,96,162,1

20 DATA 32,228,255,141,31.15,32,228,255,1 5,32,-9 : rem 40
3,31,15,-9 :rem 186 55 DATA 198,255,160,0,32,228,255,153,72,1

21 DATA 240,122,169,0,141,32,15,141,41,15 5,200,201,-47 :rem 91

,32,228,-36 :rem 225 56 DATA 13,240,8,192,49,176,4,165,144,240

22 DATA 255,141,38,15,32,228,255,240,3,23 ,237,32,-55 :rem 5

8,41,15,-34 :rem 243 57 DATA 204,255,169,13,153,72,15,173,72,1

23 DATA 173,38,15,240,17,56,173,35,15,237 5,201,49,-37 : rem 53

,38,15,-4 :rem 155 58 DATA 144,18,238,42,15,160,0,185,72,15,

24 DATA 176,3,238,41,15,32,210,9,240,198, 201,13,-32 : rem 191
32,228,-29 :rem 203 59 DATA 240,6,32,210,255,200,208,243,96,1

25 DATA 255,170,208,250,173,32,15,201,83, 69,145,32,-38 : rem 99

240,16,201,-4 :rem 75 60 DATA 210, 255 ,169', 32 , 162 , 25 , 32 , 210 , 255 ,
26 DATA 80,208,181,173,41,15,240,7,173,37 202,208,2 50,-3 : rem 125

,15,240,-17 :rem 247 61 DATA 169,145,32,210,255,169,13,76,210,
27 DATA 171,208,36,140,36,15,160,2,185,50 255,230,141,-1 : rem 136

,15,32,-26 :rem 191 62 DATA 208,2,230,142,165,141,205,43,15,1
28 DATA 210,255,200,204,36,15,144,244,169 65,142,237,-54 : rem 133

,13,32,210,-27 :rem 127 63 DATA 44,15,96,169,122,133,139,169,15 ,1
29 DATA 255,32,204,255,32,63,10,162,1,32, 33,140,165,-26 :rem 156

198,255,-25 : rem 248 m naTa \A~\ iai 4^ i^ ifi^ 14.1? i>n a& 1 ^ i
30 DATA 76,227,8,160,255,169,32,32,210,25 8 0 0 1 i

31 DA'\i5^ 203 247 32 204 -5- 169*1 32 65 °ATA 36,15,136,177,139,153,52,15,201,1
ji la..a is, ±~,4vv,z<i/,jd,zv<i,A55, iby, i,jj 60,208,3,-9 :rem 253

,195,255,-54 :rem 47

32 DATA 160,255,169,13,174,37,15,208,11,3 66 DATA 140,36,15,136,16,241,238,36,15,23
2,210,255,-4 :rem 35 8,36,15,-29 :rem 2

33 DATA 200,185,78,14,208,247,240,69,32,2 67 DATA 160,18,165,141,145,139,200,165,14
10,255,200,-56 jrem 142 2,145,139,160,-1 : rem 241

34 DATA 185,95,14,208,247,32,234,10,32,86 68 DATA »'140,42,15,185,50,15,32,210 , 255 ,
,13,173,-64 :rem 1 200,204,-49 :rem 232

35 DATA 39,15,240,4,169,54,133,1,32,176,1 69 DATA 36,15,144,244,169,32,32,210,255,1
1,32,-64 :rem 96 69,2,162,-62 :rem 52

36 DATA 204,255,173,39,15,240,4,169,55,13 70 DATA 8,160,98,32,186,255,173,36,15,162
3,1,160,-45 :rem 251 ,50,160,-36 :rem 6

37 DATA 255,169,13,32,210,255,200,185,213 7i DATA 15,32,189,255,32,192,255,32,132,1
,14,208,247,-53 : rem 191 0,176,37,-63 : rem 50

38 DATA 32,228,255,170,208,250,32,228,255 72 DATA 162,2,32,198,255,32,228,255,160 0
,201,89,240,-1 :rem 144 ,145,141,-51 .rem 40

39 DATA 203,201,78,208,245,169,15,32,195, 73 DATA 32,217,10,176,20,166,144,240,240
255,96,160,-9 :rem 116 32,132,10,-33 . rem 69

40 DATA 20,169,160,153,51,15,136,208,250, 74 DATA 176,11,160,20,165,141,145,139,200
32,228,255,-54 :rem 138 ,165,142,208,-31 -rem 231

41 DATA 170,240,55,201,34,208,246,160,2,3 75 DATA 4,160,21,169,0,145,139,24,165 139
2,228,255,-43 :rem 81 ,105,22,-21 . rem 244

42 DATA 201,34,240,9,153,50,15,200,170,20 76 DATA 133,139,165,140,105,0 133 140 32
8,242,240,-19 :rem 70 204,255,169,-52 •rem'185
£fAJ3'32'228'255'l70'240,27,201,32,2 77 DATA 2,32,195,255,169,13,32,210,255,17
08,246,32,-2 :rem 29 3,42,15,-53 .rem 254
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9 DATA 15 ,169 , 122,133 ,141,169,15,133 , 142 , 44 DATA 228,255,170 , 240 , 17 , 201,32,240,246 
24,173 , 44 ,-44 : rem 93 ,141,32,15 ,-62 :rem 128 

10 DATA 15 , 229 , 142 , 141 , 35 ,1 5 , 169,15 , 162 , 8 45 DATA 153 , 51 , 15,169,44,153,50 , 15 , 200 , 20 
,160,111,-23 : rem 28 0 , 96,56, - 42 :rem 245 

11 DATA 32 , 186,255 , 169 , 0 ,162 , 49 , 160,15,32 46 DATA 173,35 , 15,237,38,15 , 141,35 ,1 5 , 238 
, 189,255 ,-34 : rem 54 , 37 , 15,-3 :rem 1 55 

12 DATA 32 ,1 92 , 255 , 160 , 255 ,1 69,13 , 32 , 210, 47 DATA 160 , 17 , 185,52,15,145 , 141,136 ,1 6 , 2 
255,200, 185, - 13 :rem 182 48,24 , 165 ,-12 : r e m 96 

13 DATA 51,14 , 208,247,160 , 0,185,75 , 14,153 48 DATA 141,105,22,133,141 , 165 , 142 , 105 , 0, 
,49 , 15 , -35 :rem 199 133 , 142,96 ,-40 : rem 122 

14 DATA 200,192,3,208 , 245 , 32 , 207 , 255 , 201 , 
13,240 , 6, - 49 : rem 28 

15 DATA 153 , 49 , 15,200,208 , 243 , 140 , 30 , 15 , 1 
60 , 255 , 169 ,-41 : rem 132 

16 DATA 13,32,210 , 255 , 200 ,185 , 232 , 14 , 208 , 
247,169 ,1 ,-11 :rem 76 

17 DATA 162 , 8,160 , 96,32 , 186,255,173 , 30 , 15 
, 162 , 49 ,- 50 : rem 5 

18 DATA 160 , 15 , 32,189,255 , 32, 192 , 255,169, 
13 , 32,210 ,-29 : rem 100 

19 DATA 255 , 162,1 , 32 , 198 , 255 , 32,228,255,3 
2,228,255 ,-47 :rem 111 

20 DATA 32,228,255 , 141,31 ~15,32,228,255,1 
3,31,15,-9 :rem 186 

21 DATA 240,122,169,0 , 141,32,15 , 141 , 41,15 

49 DATA 160 , 0,162,0,202 , 208,253 , 136 , 208 , 2 
48,165 , 203 ,- 35 : rem 135 

50 DATA 45 , 34 , 15 , 141 , 31 , 15 , 32 , 228 , 255,201 
, 89 , 240 ,-27 : rem 242 

51 DATA 17,201, 78 , 240 , 13 , 20 1 ,13,240 ,1 5 ,17 
3 , 31 ,15 ,-19 : r e m 227 

52 DATA 201 , 64,240,226,208 , 11 , 141,33 , 15 ,1 
69 , 255,44,-26 : r em 85 

53 DATA 169 , 0,141 , 34 , 15 , 173 , 33,15,201,78, 
240,5, - 42 :rem 140 

54 DATA 32,26,10,144 , 3,32,192 , 10,96 , 162 , 1 
5,32 ,-9 : rem 40 

55 DATA 198,255 , 160,0 , 32 , 228,255,153,72,1 
5,200,201 ,-47 :rem 91 

,32,228 ,-36 :rem 225 56 DATA 13 , 240 , 8 , 192,49 , 176,4 , 165 , 144 , 240 
22 DATA 255 , 141 , 38 , 15,32,228 , 255 , 240 , 3 , 23 ,237 , 32 ,-55 :rem 5 

8 , 41 , 15 ,- 34 :rem 243 57 DATA 204 , 255 , 169 ,1 3 , 153 , 72 , 15 , 173,72 ,1 
23 DATA 173 , 38 , 15 , 240,17,56, 173 , 35 , 15 , 237 5 , 201,49 ,-37 :rern 53 

,38,15, - 4 : rem 155 58 DATA 144 , 18 , 238 , 42 , 15 , 160,0 , 185 , 72,15 , 
24 DATA 176 , 3 , 238,41 , 15 , 32 , 210 , 9 , 240 , 198 , 201 , 13 ,- 32 :rem 191 

32 , 228 , -29 :rem 203 59 DATA 240 , 6 , 32,210,255 , 200,208 , 243 , 96,1 
25 DATA 255 , 170 , 208 , 250 , 173 , 32,1 5, 201,83 , 69 , 145 , 32 ,-38 : r em 99 

240, 16,201,-4 : r e m 75 60 DATA 210 , 255 , 169 ; 32 , 162 , 25,32 , 210 , 255, 
26 DATA 80 , 208,181 ,1 73 , 41, 15 , 240 , 7 , 173 , 37 202 , 208 , 250 , -3 :rem 125 

, 15,240,-17 :rem 247 61 DATA 169 ,145 , 32 , 210,255 , 169 , 13 , 76 , 210, 
27 DATA 171,208,36,140,36,1 5 ,160,2,185 , 50 255 , 230 , 141,-1 :rem 136 

,15,32 , -26 : rem 191 
28 DATA 210,255,200 , 204,36 , 15,144 , 244 , 169 

,13,32,210 ,-27 :rem 127 
29 DATA 255 , 32 , 204,255,32 , 63 , 10,162 , 1,32, 

198,255 ,-25 :rem 248 
30 DATA 76 , 227,8,160,255 , 169,32,32,210,25 

5 , 200,185,-44 : rem 94 
31 DATA 15,15,209,2~7 , 32,204 , 255 , 169 , 1 , 32 

,195,255 ,-54 : rem 47 
32 DATA 160 , 255 , 169,13,174,37 , 15,208 , 11 , 3 

2,210,255, - 4 :rem 35 
33 DATA 200 , 185 , 78,14,208 , 247 , 240,69,32 , 2 

10,255 , 200,-56 :rem 142 
34 DATA 185,95,14,208 , 247,32 , 234 , 10,32,86 

, 13 , 173 ,-64 : rem 1 
35 DATA 39,15,240 , 4,169,54 ,1 33 , 1 , 32,176,1 

1 , 32, - 64 :rem 96 
36 DATA 2~4 , 255,173,39 , 15 , 240 , 4 , 169 , 55,13 

3 , 1,160 , -45 : rem 251 

62 DATA 208,2,230,142 , 165,141 , 205,43,15 ,1 
65,142 , 237, - 54 : rem 133 

63 DATA 44 , 15,96 ,1 69 , 122 , 133 , 139 , 169 , 15 , 1 
33,140 , 165 ,-26 :rem 156 

64 DATA 141 , 141 , 45 , 15 , 165 , 142 , 141 , 46 , 15 , 1 
60,18,140, - 50 : rem 79 

65 DATA 36 , 15,136 , 177 , 139,153,52,15,201 , 1 
60 , 208 , 3 , -9 :re m 253 

66 DATA 140 , 36 ,15,136 , 16 , 241,238, 36 , 15 , 23 
8 , 36 , 15 ,- 29 : rem 2 

67 DATA 160,18 , 165 , 141 , 145 , 139,200 , 165 , 14 
2 , 145 , 139 , 160 ,-1 : rem 241 

68 DATA 0 , 140 , 42 , 15,185,50,15 , 32 , 210 , 255, 
200 , 204, - 49 : rem 232 

69 DATA 36,15, 144 , 244, 169,32,32,210,255 , 1 
69,2 , 162 ,-62 :rem 52 

70 DATA 8;160 , 98 , 32,186,255 , 173 , 36 , 15,162 
,50 , 160 ,- 36 :rem 6 

37 DATA 255 , 169,13 , 32,210 , 255,200,185 , 213 
,14 , 208,247, - 53 :rem 191 

71 DATA 15,32,189 , 255 , 32,192 , 255 , 32,132 , 1 
0, 176,37, - 63 : rem 50 

38 DATA 32,228 , 255,170,208 , 250 , 32,228,255 
,201,89,240, - 1 : rem 144 

39 DATA 203,201 , 78,208,245 , 169 , 15 , 32 , 195, 
255,96,160 ,-9 :rem 116 

40 DATA 20,169 , 160 , 153,51,15,136,208,250, 
32,228 , 25 5,-54 : rem 138 

41 DATA 170 , 240 , 55,201,34,208,246 , 160,2 , 3 
2,228,255, - 43 :rem 81 

42 DATA 201,34,240,9,153,50 , 15 , 200,170,20 
8 , 242,240 ,-19 : rem 70 

43 DATA 33 , 32,228,255,170 , 240 , 27 , 201 , 32 , 2 
08 , 246 , 32 ,- 2 :rem 29 

72 DATA 162 , 2,32,198,255 , 32 , 228,255,160 , 0 
,145,141, - 51 :rern 40 

73 DATA 32 , 217,10,176,20,166 , 144,240 , 240, 
32,132,10 ,-33 :rem 69 

74 DATA 176,11,160,20 , 165 , 141 , 145,139 , 200 
,165 , 142,208 ,-31 :rem 231 

75 DATA 4 , 160 , 21 , 169,0 , 145,139 , 24,165 ,1 39 
,1 05,22 ,-21 : rem 244 

76 DATA 133 , 139,165,140 , 105 , 0,133 , 140 , 32, 
204 , 255 , 169 , - 52 : rem 185 

77 DATA 2 , 32 ,195 , 255,169 , 13 , 32 , 210 , 255 ,1 7 
3 , 42,15 , -5 3 : rem 254 
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78 DATA 208,3,32,192,10,165,139,205,45,15 112 DATA 165,194,109,48,15,133,175,169,1,

,165,140,-58 :rem 50 170,32,106,-38 : rem 149

79 DATA 237,46,15,176,3,76,252,10,96,169, 113 DATA 247,165,141,133,193,165,142,133,

122,133,-25 :rem 13 194,173,43,15,-28 :rem 41

80 DATA 139,169,15,133,140,173,40,15,201, 114 DATA 133,174,173,44,15,133,175,32,103

68,208,23,-15 :rem 89 ,248,96,160,-27 : rem 195

81 DATA 162,15,32,201,255,169,73,32,210,2 115 DATA 255,169,13,32,210,255,200,185,11

55,169,48,-17 :rem 101 2,14,208,247,-10 : rem 227

82 DATA 32,210,255,169,13,32,210,255,32,2 116 DATA 32,228,255,168,208,250,32,228,25

04,255,160,-38 :rem 134 5,168,240,250,-55 : rem 47

83 DATA 18,140,36,15,136,177,139,153,52,1 117 DATA 32,192,10,96,160,255,169,13,32,2

5,201,160,-28 :rem 95 10,255,200,-12 : rem 129

84 DATA 208,3,140,36,15,136,16,241,172,36 H8 DATA 185,159,14,208,247,32,228,255,16

,15,136,-7 : rem 198 8,208,250,32,-9 :rem 213

85 DATA 185,52,15,141,32,15,172,36,15,169 lig DATA 228,255,201,84,240,4,201,68,208,

,44,153,-9 :rem 211 245 32 210 -50 -rem 134
86 DATA 52,15,200,169,87,153,52,15,200,20 120 DATA 255,141,40,15,201.68,240i30,160,

0,200,140,-22 :rem 72 255,169,13,-8 : rem 79
87 DATA 36,15,160,18,177,139,133,141,200, 121 DftTA 32,210,255,200,185,186,14,208,24

177,139,133,-40 :rem 199 -, -,o 000 ~cc -,« , ~^.
88 DATA 142 200 177 139 141 43 15 200 177 7,32,228,255,-30 : rem 234

ii« ztiii t>L 7n I22 DATA 201,89,240,7,201,78,208,245,238,
,139,240,65,-27 :rem 199 .„ .; c -,.. ,_ „,

40,15,32,-63 :rem 41

89 DATA 141,44,15,160,0,173,40,15,201,68, 123 DATA 210,255,96,147,13,13,85,78,73,67

240,21,-12 :rem 181 ,79,80,-6 :rem 176

90 DATA 185,52,15,153,50,15,200,204,36,15 32

,144,244,-14 :rem 30 ^4 ^A_^'^'^'Sb'"|4fa'4y|^'J*'^'^
91 DATA 56,173,36,15,233,6,141,36,15,160, 125 ^ATA 32,66,85,84,84,69,82,70,73^69,76

0,140,-41 :rem 138 68 _14 .rem g4

92 DATA 42,15,185,50,15,32,210,255,200,20 126 ^ i3,13,70,79,82,77,65,84,32,79,85
4,36,15,-38 :rem 237 ,84,-62 :rem 84

93 DATA 144,244,169,32,32,210,255,173,40, 127 DATA 80,85,84,32,68,73,83,75,83,32,73

15,201,68,-3 :rem 40 ,78,-58 :rem 92

94 DATA 240,6,32,208,12,76,154,12,169,2,1 128 DATA 32,65,68,86,65,78,67,69,13,13,65

62,8,-20 :rem 97 ,78,-54 :rem 95

95 DATA 160,98,32,186,255,173,36,15,162,5 129 DATA 89,32,82,69,83,73,68,69,78,84,32
0,160,15,-54 :rem 59 ,80,-33 ' :rem 98

96 DATA 32,189,255,32,192,255,32,132,10,1 130 DATA 82,79,71,82,65,77,83,32,46,46,46

76,23,162,-23 :rem 99 ,46,-30 :rem 75

97 DATA 2,32,201,255,160,0,177,141,32,210 ^ DftTA 13,40,87,69,68,71,69,44,32,77,79

,255,32,-33 : rem 232 ,78,-15 :rem 87
98 DATA 217,10,144,246,32,204,255,32,132, 132 DATA 73,84,79,82,44,32,76,73,78,75,41

10,169,2,-4 :rem 241 ,63,-7 :rem 33
99 DATA 32,195,255,169,13,32,210,255,173, 133 DATA 32,78,157,0,13,68,73,83,75,32,73

42,15,208,-27 :rem 107 ,78,-56 :rem 75
100 DATA 3,32,192,10,24,165,139,105,22,13 134 DATA 80,85,84,32,80,65,84,84,69,82,78

3,139,165,-58 :rem83 ,63,-47 :rem 92
101 DATA 140,105,0,133,140,165,139,205,45 U5 DATA 32,42,157,0,36,48,58,13,42,42,32

,15,165,140,-62 :rem 168 ,78,-48 :rem 58
102 DATA 237,46,15,176,3,76,214,11,173,40 136 DATA 79,32,70,73,76,69,83,32,42,42,13

,15,201,-22 :rem 233 ,0,-52 :rem 10

103 DATA 84,208,5,169,5,32,106,247,96,169 137 DATA 32,82,69,65,68,73,78,71,32,70,73

2 162,-17 :rem 214 ,76,-3 = rem 32
104 DATA 1,160,1,32,186,255,173,36,15,162 138 DATA 69,83,58,13,0,42,42,32,82,69,65,

,50,160,-10 :rem 229 68,-60 :rem 23
105 DATA 15,32,189,255,173,32,15,201,83,2 13g DATA 89,32,84,79,32,87,82,73,84,69,32

08,29,32,-52 :rem 43 70 _51 .rem 91

106 DATA 192,255,162,2,32,201,255,160,0,1 140 DATA 73,76,69,83,32,42,42,13,32,32,32

77,141,32,-38 :rem81 ,32,-39 :rem 50
107 DATA 210,255,32,217,10,144,246,32,204 141 DATA 32,80,82,69,83,83,32,65,78,89,32

,255,169,2,-60 :rem 130 ,75,-2 :rem 28

108 DATA 32,195,255,96,32,56,248,160,1,17 142 DATA 69,89,13,0,79,85,84,80,85,84 32

1 141 1^ -41 Tern 104 84,-47 .rem <±u
109 DATA 193 0.136.16,248.32.217,10,32,2! 143 DATA 79,32.84.65,80.69,32,79,82 32,68

7 10 56 -13 :rem 236 ,73,-41 -rera °J
110 DATA 173,43,15,229,141,141,47,15,173, 144 DATA 83,75,63,32,42,157,0,87,82,73,84

44 15 229,-14 : rem 86 ,69,-58 : rem 83
111 DATA 142,141,48,15,24,165,193,109,47, 145 DATA 32,69,78,68,45,79,70,45,84,65,80

15,133,174,-18 :rem 143 ,69,-34 =rem 96
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78 DATA 208,3,32,192 , 10,165,139 , 2~5 ,4 5 ,1 5 
,1 65 , 140 ,- 58 : rem 50 

79 DATA 237,46 , 15,176,3 , 76 , 252 ,10 ,96,169 , 
122 ,133 ,-25 :rem 13 

80 DATA 139 , 169,15 , 133 ,140 ,1 73,40 ,15,201, 
68 , 208 , 23, -1 5 :rem 89 

81 DATA 162 , 15 , 32,201,255,169,73 , 32 ,21 0 , 2 
55 , 169,48 ,-1 7 :rem 101 

82 DATA 32 , 210 , 255,169 ,1 3,32,210 , 255 , 32,2 
04,255 ,160 ,-38 : rem 134 

83 DATA 18 ,140 , 36,15 , 136 ,1 77 , 139 , 153 , 52 ,1 
5,201 , 160, - 28 : rem 95 

84 DATA 208 , 3,140,36 , 15 ,1 36,16,241 ,172 ,36 
,15,1 36 , - 7 :rem 1 98 

85 DATA 185,52,15,141,32,15,172,36,15,169 
,44,153,-9 :rem 211 

86 DATA 52 ,15,200,169,87,153,52,15,200,20 
0,200,140 ,-22 :rem 72 

87 DATA 36,15,160,18,177 ,13 9 , 133 , 141 ,200 , 
177 ,1 39 , 133 ,-40 :rem 199 

88 DATA 142 ,200 , 177 ,1 39 ,141,43 ,1 5 ,200,177 
,139, 240 , 65 , -27 :rem 199 

89 DATA 141,44 ,1 5,160 , 0 ,173,40 ,1 5 ,201,68, 
240 , 21 ,-12 :rem 181 

90 DATA 185 ,52,15,1 53 , 50,15,200,204,36,15 
, 144 , 244 ,-14 :rem 30 

9 1 DATA 56 ,1 73,36 ,1 5 ,233 ,6 ,141 ,36 ,15 , 160, 
0,140 , - 41 :rem 138 

92 DATA 42 ,1 5 , 185 , 50 , 15 , 32 , 210,255 ,200,20 
4 , 36 ,1 5 ,-38 :rem 237 

93 DATA 144 ,244,169 , 32 ,3 2 , 210,255 ,173 ,40, 
15,201,68,-3 :rem 40 

94 DATA 240,6,32,208 ,12,76,1 54 , 12,169,2,1 
62 ,8,-20 :rem 97 

95 DATA 160 , 98,32 ,186 , 255 ,1 73,36 ,1 5 ,162, 5 
'1',160 , 15,-54 :rem 59 

96 DATA 32 ,189,255 , 32 ,192,255,32 , 132 ,10,1 
76 , 23,162, - 23 :rem 99 

97 DATA 2,32,201,25 5 , 160 , 0 , 177 ,1 4 1,32,21~ 

,2 55 , 32 ,-33 :rern 232 
9 8 DATA 217 , 10,144 , 246,32,204,255,32 , 13 2, 

10,169,2,-4 :rem 241 
99 DATA 32 ,19 5,255 , 169 ,13, 32 , 210 , 255 ,17 3 , 

42 ,1 5 , 208 ,- 27 :rem 107 
100 DATA 3 , 32 ,1 92 , 10 , 24 ,1 65 ,1 39 ,105, 22 ,13 

3 ,1 39 , 165 ,-58 :rem 83 
101 DATA 140,105 , 0,133,140 ,165 ,1 39 ,205,45 

,1 5 , 165 ,1 40,-62 :rem 168 
102 DATA 237 , 46,15 ,176 , 3 , 76 , 214,11, 173,40 

103 

104 

105 

106 

107 

108 

109 

110 

III 

,1 5 ,201,-22 :rem 233 

DATA 84 ,208,5 ,1 69 ,5,32,106,247,96 ,169 
,2 , 162,-17 :rem 214 
DATA 1,160,1,32,186 ,255,173 , 36 ,15,162 
, 50 ,1 60 , - 10 :rem 229 
DATA 15,32,189,255,173,32,15,201 , 83,2 
08 , 29 ,3 2, -5 2 :rem 43 
DATA 192 , 255 , 162,2 ,32,201 , 255 ,160,0 ,1 
77 , 141,32,-38 :rem 81 
DATA 210 , 255 , 32 , 217 ,10,144, 246 ,32,204 
, 255 , 169,2,-60 :rem 130 

DATA 32,19 5,255 , 96,32,56,248,160,1 , 17 
7,141,153,-41 :rem 104 
DATA 193 ,0, 136,16 ,248 ,3 2 , 217 ,10 , 32,21 
7,10,56,-13 :rem 236 
DATA 173,43,15,229,141,141 , 47 ,15,173 , 
44,15,229, - 14 : rem 86 
DATA 142,141,48,15,24 , 165 , 19 3 ,109,47, 
15,133,174,-18 :rem 143 
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112 

113 

11 4 

11 5 

116 

11 7 

DATA 165 ,194,109,48,15 ,1 33 ,1 75,169, 1, 
170,3 2 ,1 06 ,-38 :rem 149 
DATA 247,165 ,1 41 , 133,193 ,165 ,142,133, 
194,173,43,15,-28 :rem 41 
DATA 133,174 , 173 , 44,15,133,175 , 32 ,103 
,248 ,96,160, - 27 : rem 195 
DATA 255 ,1 69 ,1 3 ,3 2 , 210,255,200 ,185 ,11 
2,14,208,247,-10 :rem 227 
DATA 32,228 , 255 , 168,208,250 , 32 , 228 ,25 
5 , 168,240,250, - 55 :rem 47 
DATA 32,192,10,96 ,1 60 , 255,169 , 13,32,2 
10 ,255,200 ,-12 : rem 129 

118 DATA 185 ,1 59 , 14,208,247,32 , 228 , 255 ,16 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

8 , 208 , 250 , 32 ,-9 : rem 213 
DATA 228 , 255 , 201,84 , 240 ,4 , 201 , 68 , 208, 
245 , 32 , 210,-50 : rem 134 
DATA 255 ,1 41 , 40,15 , 201,68 , 240 , 30,160 , 
255 , 169 , 13 ,-8 : rem 79 
DATA 32 , 210 , 255 , 200 ,185,186 , 14 , 208 , 24 
7 , 32 , 228 , 255,-30 : rem 234 
DATA 201 , 89 , 240 , 7,201,78 , 208 , 245 ,238, 
40,15 , 32 ,-63 :rem 41 
DATA 210 , 255 , 96 ,147 , 13, 13, 85 , 78 , 73 , 67 
, 79 , 80 ,-6 :re m 176 
DATA 89 , 32 , 32 , 86 ,49 , 46 , 49 , 32 , 32 , 74 , 73 
, 77, - 26 : rem 80 
DATA 32,66,85 , 84 , 84 , 69 ,82 , 70 , 73 , 69 , 76 
, 68 ,-1 4 : rem 94 
DATA 13, 13 , 70 , 79,82 , 77 , 65 , 84 , 32 , 79 , 85 
, 84 ,-62 : rem 84 
DATA 80 , 85 , 84 , 32 , 68 , 73 , 83,75 , 83 , 32 , 73 
, 78 ,- 58 : rem 92 
DATA 32 , 65 , 68 , 86 ,65,78 ,67, 69 ,1 3 ,13,65 
, 78 ,- 54 :rem 95 
DATA 89 ,32, 82 , 69 , 83 ,7 3,68 , 69 , 78,84 ,3 2 
, 80 ,- 33 . :rem 98 
DATA 82 , 79 , 71 , 82 , 65 , 77 , 83 , 32 , 46 , 46 , 46 
, 46 ,- 30 :rem 75 

DATA 13,40,87, 69 , 68 , 71 , 69 , 44 , 32 , 77,79 
, 78 ,-1 5 :re m 87 
DATA 73 , 84 , 79 , 82 ,44,3 2 ,76,73, 78,75,41 
, 63 ,-7 :rem 33 
DATA 32 , 78 , 157 , 0 , 13 , 68 ,7 3 , 83 , 75 , 32 ,73 
,78,-56 :rem 75 
DATA 80 , 85 , 84 , 32 , 80 , 65 , 84,84,69 , 82,78 
,63,-47 :rem 92 
DATA 32 ,42 , 157 , 0 , 36 , 48 ,58 , 13 ,4 2 ,4 2 ,3 2 
, 78, -48 :rem 58 
DATA 79 , 32 , 70 , 73,76 , 69 , 83 , 32 , 42,42,13 
,0,-52 :rem 10 
DATA 32 ,82,69, 65,68,73,78 ,71, 32 ,7 0 ,73 
,76,-3 :rem 32 
DATA 69 , 8 3,58 ,1 3,0 , 42 ,42,32, 82,69 ,65, 
68,-60 :rem 2 3 

DATA 89 , 32 , 84,79 , 32 , 87 , 82,73,84 ,69 , 32 
, 70, - 51 :rem 91 
DATA 73,76 , 69 , 83 , 32 ,4 2 ,4 2 ,1 3 , 32,32 , 3~ 
, 32 , - 39 :rem 50 
DATA 32,80 , 82 , 69 , 83 , 83 ,32 ,65,78 , 89 ,32 
,7 5 ,-2 :rem 28 
DATA 69 , 89 ,1 3 ,0,7 9,85 , 84 , 80,85,84,32, 
84 ,-47 :rem 40 
DATA 79,32,84,65, 80 , 69 ,32,79,82 , 32 , 68 
, 73 ,-41 :rem 83 
DATA 83,75,63 , 32 ,4 2 ,15 7 , 0 , 87 , 82 ,73,84 
, 69 ,-58 :rem 83 
DATA 32,69,78,68,45,79,70,45,84,65,80 
,69 ,-34 :rem 96 



146 DATA 32,77,65,82,75,63,32,42,157,0,32

,65,-3 :rem 10

147 DATA 78,79,84,72,69,82,32,79,85,84,80

,85,-49 :rem 112

148 DATA 84,63,32,13,0,72,79,76,68,32,68,

79,-37 :rem 35

149 DATA 87,78,32,39,89,39,32,79,82,32,39

,78,-4 :rem 52

150 DATA 39,32,84,79,32,83,69,76,69,67,84

,32,-7 irera 42

151 DATA 70,73,76,69,83,13,13,0,32,32,32,

32,-17 :rem 250

152 DATA 32,46,46,46,32,77,79,82,69,13,0,

-31 :rem 122

200 DATA£2 SPACES}153 :rem 69

210 £1=63:T=63 : rem 186

220 READ X:L=PEEK(M):H=L=200:IF H THEN L=

X :rem 137

230 V=R<>L:S=(T<>63 AND V) :rem 187

240 IF V THEN T=L:IF NOT S THEN R=R+1:S=R

<>L :rem 226

250 T=(T*3+X)AND 63 :rem 233

260 IF S THEN PRINT "ERROR LINE";R:E=-1

:rem 211

270 R=L:IP NOT H GOTO 220 :rem 67

280 IF E THEN STOP :rem 227

290 X=-l:RESTORE:OPEN 1,8,3,"0:UNICOPY64,

P,W" :rem 182

300 IF X>=0 THEN PRINT#1,CHR$(X); :rem 70

310 READ X:L=PEEK(M):IF L<200 GOTO 300

:rem 61

320 CLOSE 1 :rem 60©

FOR COMMODORE 64

COMPLETELYAUTOMATIC

DISK BACKUP-COPY SYSTEM

• 3 MIN. Copier! Writes ALL errors while copying!

• State of the "ARTS "Copier UNLOCKS your disks

• Fully AUTOMATIC, just load & swap disks

> Copies Half-tracks, Hidden ID's, DOS mismatch

PAYS FOR ITSELF THE FIRST TIME YOU USE IT!

FASTEST & MOST ADVANCED COPIER YOU CAN BUY.'

24 he Credit Card Order Line

805-687-1541 Ext. 94
Technical Une 805-682-4000 Ext. 55

$49.95
ENTIRE SYSTEM

For the

Commodore 64

low

Telecomputing

with a difference!

SuperTerm — the only software that communicates with

them all! Information networks such as CompuServe;

business and university mainframes; free hobby bulletin

boards.

Professionals and students: SuperTerm's VT102 emulation

gets you on-line in style. Advanced video features, graphics,

full-screen editing, 80/132 column through sidescrolling,

extended keyboard — perfect for EDT, DECMail, etc. Even

download your workfiles and edit off-line! Full printer and

editor support; other emulations available.

Researchers and writers: SuperTerm's built-in text editor

helps you create, edit, print, save, send and receive text

files — articles, stones, reports, inventories, bibliographies — in

short, ifs your Information work station. Access

CompuServe, Dow Jones Information Network,

Dialog/Knowledge Index, Western Union's Easylink. The

Source, and many more. Optional Sprinter accessory saves

printing time and S |see below).

Computer hobbyists: Join in the fun of accessing hundreds

of free bulletin board systems |BBS) for Commodore, Apple,

TRS-80, etc. Text mode with all BBS systems; up/downloading

with Commodore BBS systems (Punter protocol). Special

protocol for up/downloading with other SuperTerm owners.

Popular "redial-if-busy" feature for use with automodems.

Get the information you need, for business or for fun,

with the software that communicates with them all!

Requires. Commodore 64. diskdrive, and suitable manual- orauio-modem. Printer

I optional. Software on disk w/free Backup copy Extensive manual in deluxe Dmdet.

SuperTerm's

SPRINTER Accessory $69'

With the Sprinter accessory, SuperTerm can perform

concurrent printing — as text appears on your screen, it's

simultaneously printed on your printer. Includes all necessary

hardware for connecting your parallel printer and computer

via the cartridge port. Simply plug-in and go. Free utility

software for printing and listing as a stand-alone interface.

Reqwres:para1lel printer sued as Epson, Gemini. Microline, C.lton.

(Mm speed 35 cps.|

Coitmodore 64 is a traCe/nark of Commodore Electronics, Ltd

Send for a free brochura
ORDER: Add $1.50 shipping and

handling ($350 la C.O.D.); VISA/Mastercard

accepted (card# and exp. date). MO residents

Mir*i?O add5.625% sales tax. Foreign orders payable
niVI\V inc. u.SS. U.S. Bank ONLY; add S5 shp/hndfg.
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146 DATA 32,77,6 5 , 82 , 75 , 63,32 , 42 , 157 , O,32 
, 65 ,- 3 :rem 10 

147 DATA 78 , 79 , 84 , 72 , 69 , 82,32,79,85,84,80 
,85,-49 :rem 112 

148 DATA 84 , 63 ,3 2 ,1 3 ,O,72,79,76,68,32,68 , 
79 ,-37 :rem 35 

149 DATA 87 , 7 8 ,3 2 , 39,89,39 , 32 , 79 , 82 , 32 , 39 
, 78 ,-4 :rem 52 

150 DA'rA 39,32 , 84 , 79,32 , 83,69 , 76 , 69 , 67 , 84 
,32,-7 :rem 42 

151 DATA 70,73,76 , 69,83,13,13 , O,32 , 32 ,3 2 , 
32 ,- 17 :re m 250 

1 52 DATA 32 ,46,46,46 , 32 ,7 7 ,79 , 82 , 69,13 , O, 
-31 :rem 122 

200 DATA{2 SPACES)153 :rem 69 
210 ~=63:T=63 :rem 186 

220 

230 
240 

250 
260 

READ X:L=PEEK(M):H=L=200:IF 
X 
V=R<>L : S=(T<>63 AND V) 
IF V THEN T=L:IF NOT S THEN 
<>L 

H THEN L= 
: rem 137 
:rem 187 

R=R+l :S=R 
:rem 226 
:rem 233 T=(T*3+X)AND 63 

IF S THEN PRINT "ERROR LINE"iR:E=-l 

270 R=L:IF NOT H GOTO 220 
: rem 211 

: rem 67 

280 IF E THEN STOP :rem 227 
290 X= - l:RESTORE:OPEN 1, 8 ,3," 0 :UNICOPY64, 

P,W" :rem 182 
300 IF X> =0 TH EN PRINT#l , CHR$(X ); :rem 70 
310 READ X : L=PEEK(M) : IF L<200 GOTO 300 

: rem 61 
320 CLOSE 1 : rem 60~ 

~\. 
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Telecomputi 
with a difference! 

SuperTerm - the only software that communicates w ith 
them aIr, Information networks such as CompuSeNe; 
business and university mainframes; free hobby bulletin 
boards. 

Professionals and students; SuperTerm's VT I02 emulation 
gets you on-line in style. Advanced video features. grClphics, 
fuJI-screen editing, 80/ 132 column through sidescrorring, 
extended keyboard - perfect for EDT. DECMajl, etc. Even 
download your work files and edit off-liner Full printer and 
editor support ; other emula t ions available. 
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INSIGHT: Atari
Bill Wilkinson

Let me start my fourth year by discussing the

biggest event in Atari history since the introduc

tion of the 800 Home Computer. But first a mo

ment's reflection on my years with COMPUTE!.

Sometime about three years ago, I was read

ing COMPUTEI's "The Readers' Feedback" column

when I noticed a couple of questions about Atari

computers which the editorial staff hadn't an

swered. And I also noticed a question which a

reader had answered incorrectly. .

I reacted. I phoned COMPUTE! and, for rea

sons best known to himself alone, a nice gentle

man by the name of Richard Mansfield listened

to my ranting and raving. I started to write for

COMPUTE!.

Since then, I have written many columns

and have covered a wide range of topics. But

now I feel that it's time to change the style of

this column. When I started, I intended to

answer two or three questions a month and per

haps add a tidbit of my own. Lately, though, I've

paid less attention to what you, my readers, want

and have shown you some exotic but (perhaps

for many of you) uninteresting programs, etc.

I am going to try to revive the chitchat style

of this column. It will be more fun for me to

write like that again and, I hope, more fun for

you to read.

Whither Atari?

As I write this, only a few days have passed

since the bombshell exploded: Jack Tramiel

bought Atari! I don't see how I could avoid

commenting on this—even if I wanted to.

By the time you read this, some of the things

I will speculate on here will have been reduced

to the role of mere facts or—equally likely—

humorous fiction. Nevertheless, I would like to

try to play the crystal ball game. Bear with me,

please, as I make some predictions:
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Nobody pays a quarter of a billion dollars

(even 1991 dollars) for a name alone. If Mr.

Tramiel doesn't produce and sell some (many?)

of Atari's current and/or soon-to-be-current

products, he will have bought nothing at all

(since the massive layoffs make it obvious that

he has little use for the expertise of the people

who were Atari).

What products will survive? Probably the

800XL. It's a good machine and can probably be

cost-reduced to be truly competitive with the

Commodore 64. It could well have an effective

price/performance ratio for well into the next

two years.

I'm not so sure about the peripherals. The

disk drive, or a version of it, certainly. Printers,

of course. The cassette recorder? It's a piece of

junk, and everyone knows it. The much

ballyhooed add-on box, with MSDOS, 80-

column screen, 128K bytes, and an ice cream

freezer? Maybe. But don't be surprised to see it

licensed to a third-party, low-volume manufac

turer. It's too difficult for a lean and mean com

pany to support such a complex product.

A Fabulous Game Machine
What about the game machine side of Atari?

Some have suggested that Mr. Tramiel will drop

it like a hot potato. Baloney, I say. Why did he

buy it then? Was he fooled by Warner and the

ex-Atari management? I have heard Jack Tramiel

called many things, but "stupid" is not one of

them.

I have seen and played with the 7800 "Pro-

System." It is a truly fabulous game machine

(and it's even a fair computer, with 95 percent

plus compatible Atari BASIC). Making it 100 per

cent compatible with the 2600 was a stroke of

genius. When I buy one (and I will), I can keep
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my collection of 20-odd 2600 cartridges. Though

I suspect—having seen Xevious and BallBlazer

and Rescue on Fractulus and Robotron and . . .—

that they will be little used. Tens of millions, like

the 2600? Maybe not. A few million? Definitely

yes.

Now what about the supposedly all-

important, superadvanced, already developed

computer that Tramiel and associates are bring

ing to the game? Well, first of all, I don't know

how far along that machine is. Designed? Almost

certainly. Prototypes available? A good probabil

ity. Debugged and with software ready? Possible,

but I seriously doubt it.

Personally, I expect to see an early prototype

shown in January 1985, with "selling" models

shown in June, both probably at the Consumer

Electronics Shows.

An Atari Mac?
And what will this miracle machine, the savior of

Atari as a "name" in the industry, look like? Ah,

now there you've got me. I am skeptical about

reports that it will be a "business" machine: Why

buy a game company's name for such a scheme?

But an integrated "noncomputer" such as the

Macintosh? Sure! Maybe even "a computer for

the rest of us" (Apple's Macintosh slogan) that is

affordable by the rest of us.

Well, how did I score? Or is it still too soon

to tell? I am more than a little interested in

knowing the outcome.

Answered Letters
Several people, led by Lloyd Keller of Palmetto,

Florida, wrote me about something I tossed in,

offhand, in my June column. While discussing

the Atari Translator Disk, I had said, "Of course,

you don't turn the power off to boot anymore."

And why not? Because, on an 800XL or

1200XL, the Translator Disk software loads into

the RAM which is shared with OS (the hidden,

bank-selected RAM). It then switches out the

ROM completely, leaving you with an Operating

System in RAM which is much, much more

compatible with the old Atari 800's OS. Many

programs which will not work in XL machines

suddenly work just fine.

However, since your OS is now in RAM,

you certainly can't turn off the power in order to

boot another disk (for example, a protected

game). Similarly, some cartridges insist on the

old OS before they will run. You can't turn off

the power to plug them in and still retain the OS
in RAM.

Thus, before running, the Translator Disk
software allows you to change cartridges or

diskettes and then tell it you are ready to do a

pseudoboot. That's all there is to it.

Mr. Keller, however, pointed out that his

manuals tell him not once but many times to

never change a cartridge with the power on.

Well, sometimes manuals tend toward the cau

tious side.

Point 1: Nobody sticks a cartridge out in

plain sight and then designs the electronics so

that a three-year-old's sticky fingers can zap the

whole machine by removing it. Point 2: The OS

in the XL machines has a complex cartridge-

presence checker built in. It checks to see if a

cartridge has been inserted or removed every

time the OS is called or every 1/60 second.

The action of this checker varies between the

600XL/800XL and the 1200XL. On the former, it

causes the machine to "hang" until you hit reset,

at which point it does a power-on sequence. The

1200XL simply keeps trying to do a power-on se

quence, over and over again, and could lock up

as a result.

So my point remains: Someone could and

should produce an inexpensive cartridge which

would act like the Translator Disk, thus giving

cassette-only owners access to a wider range of

software.

The Loop That Shouldn't Work
Shame on all you loyal Atari readers. It took a

couple of Commodore 64 owners to bring one of

my mistakes to light. A. J. Bryant of Winnipeg,

Canada, and David MacKenzie of Bethesda,

Maryland, tried the FOR-NEXT nesting test that I

presented in my March 1984 column on their 64

machines.

Lo and behold, the program works (it is sup

posed to fail). And Mr. MacKenzie even asked

me if Microsoft knew something we didn't. Well.

I couldn't take a challenge like that lying down,

so I powered up our 64 (yes, we really do have

one) and tried it myself. Hmm.

Then I tried it on my trusty 800XL. It

worked there also! My face is red. Between the

time I developed the test and the time I submit

ted it for publication by COMPUTE!, I tried to

pretty it up. There is a variation on Murphy's

law which is appropriate here: "If it ain't broke,
don't fix it."

So Program 1 is the original FOR-NEXT test.

It fails on all Atari computers. It fails on Com

modore 64s and Applesoft. The normal mode of

failure is to issue a NEXT WITHOUT FOR error
at line 280.

At first, I was surprised when Apple Integer

BASIC passed this test. But I soon discovered

why: Integer BASIC doesn't treat nested FOR
loops properly at all. Program 2 is another,

simpler test I devised to smoke out BASICs

which have this kind of problem, so let's take a
quick look at it.
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Line 10 and 20 simply set up a pair of

nested loops. But then line 30 starts an outer

loop over again (or at least an intelligent BASIC

interpreter will think so, since we are reusing I as

a loop variable). Thus, line 50 should cause an

error, because starting the outer loop over should

erase the information about the inner (FOR J)

loop. Indeed, on all the BASICs I mentioned ex

cept Apple Integer BASIC, it does. With Integer

BASIC, though, the error does not occur until

line 60. Tch-tch.

If there are any BASICs which pass both

these tests, I would like to hear of them. Thanks.

More Letters Next Month

I've already started wading through a pile of let

ters; and, although I obviously can't promise a

response to every one, maybe I'll try to answer

your question or comment next month. See you

then.

Program 1: Original FOR-NEXT Test

100 REM IT IS NORMAL FOR THIS PRO

GRAM TO STOP

101 REM WITH AN ERROR ON LINE 280

110 PRINT " I ■ , "J" , » I * J "
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0

0

0

0
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0
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0

0

0
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0

0

0
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PRINT 1,

NEXT J
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STOP
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1 F PROD
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■
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>
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P
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3
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9
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8

0

0

0

0

Program 2: for-next Test 2

10 FOR I=1 TO 3

20 FOR J=1 TO 3

30 FOR 1=10 TO 12

40 PRINT I , J

50 NEXT J

60 NEXT I
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nested loops. But then line 30 starts an outer 
loop over again (or at least an intelligent BASIC 
interpreter will think so, since we are reusing I as 
a loop variable). Thus, line 50 should cause an 
error, because starting the outer loop over should 
erase the information about the inner (FOR J) 
loop. Indeed, on all the BASICs I mentioned ex
cept Apple Integer BASIC, it does. With In teger 
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line 60. Tch-tch. 

If there are any BASICs which pass both 
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response to everyone, maybe I'll try to answer 
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12 0 FOR I = 1 TO 9 
130 FOR J = 1 TO 9 
140 PROD=l a J 
150 IF PROD ) 1 4 THEN 200 
160 IF PROD ) 1 0 THE N 190 
110 PRINT I.J . PROD 
180 NEXT J 
190 NEX T 
200 PRINT II J I I • II I II • II J a I " 
210 FOR J = 1 TO 9 
220 FOR I = 1 TO 9 
230 PROD = J a l 
240 IF PROD ) 1 4 THEN 300 
250 IF PROD ) 1 0 THEN 280 
260 PRINT J • I • PROD 
270 NEXT 
2 80 NEXT J 
29 0 ST OP 
3 00 STOP 

Program 2: FOR-NEXT Test 2 

1 0 FOR I = 1 TO 3 
2 0 FOR J = 1 TO 3 
3 0 F OR I = 1 0 TO 1 2 
4 0 P R IN T I • J 
5 0 NEXT J 
8 0 NEXT I © 

Program Your Own EPROMS 
-

~VIC 2 0 $99.50 prome n a d e - I 
~C 64 "OOl l c. 

. ~ .... PLUGS INTO USER PORT. . ..... 
NOTHING ELSE NEEDED. 

. ~. 

EASY TO USE. VERSATILE. fr-j 

• Read or Program. One byte or ~ J!~~RA 't .. el '" , 32K bytes! ~ , 
Q) OR Use like a disk drive. LOAD, 

'0 
SAVE. GET, INPUT, PRINT, CMD, 
OPEN. CLOSE- EPROM FILES! 

(!J Our software lets you use familiar BASIC commands to 

c: create, modify, scratch files on readily available EPROM 
chips. Adds a new dimension layour computing capability. 

Q) Works with most ML Monitors too. 

E 
• Make Aulo-Start Cartridges of your programs. 
• The promenade '~ Cl gives you 4 programming voltageE, 

0 2 EPROM supply voltages, 3 intelligent programming 

I.. algorithms, 15 bit chip addressing, 3 LED's and NO 

Q. 
switches. Your computer controls everything from software! 

• Textool socket. Anti-static aluminum housing. 

• EPROMS, cartridge PC boards, etc. at extra charge. 

• Some EPROM types you can use with the promenade '~ 
2758 2532 462732P 27 128 5133 X28 16A' 
2516 2732 2564 27256 5143 528 13' 
2716 27C32 2764 68764 2815' 48016P' 
27C 16 2732A 27C64 68766 281 6' 

~ .Coo:rrnc><Ico".a.-._ 'Don>1'" eIecU1CaIIy .. _types 

Call Toll Free: 800-421-7731 
In California: 800-421 -7748 C!C ~ JASON-RAN HElM 

580 Parrott St., San Jose, CA 95112 I~I 



MACHINE LANGUAGE
Jim Butterfield, Associate Editor

Same Game,

Different Players

It's sometimes hard to recognize a simple, ob

vious fact: Machine language runs in the same

machine as the other languages, such as BASIC.

Thus, if you want to figure out how to do some

thing in machine language, you need only figure

out how it's done in BASIC.

Programmers often have a blind spot. They

feel that once they abandon BASIC they must re-

learn all about their machine from the beginning.

But it's the same machine, and most things work

essentially the same way.

I sometimes have questions from pro

grammers that almost baffle me, since I have

trouble recognizing this blind spot. For example:

"How do I set the background color to white on

the 64?" Just POKE 53281,1. "No, I mean in ma

chine language." Yes; just put value 1 into ad

dress 53281, whatever that works out to be in

hexadecimal. "But that's BASIC—I want machine

language." That's neither BASIC nor machine

language—that's how the 64 sets color. I get the

feeling that some programmers somehow see a

barrier that isn't there.

Special characters seem to be a major ob

stacle. Users often view Commodore's "pro

grammed cursor" as something special to BASIC.

It's not; it's part of the operating system. Provid

ing that the normal output path at subroutine

$FFD2 is used, all the control characters work as
they would in BASIC. Want to clear the screen?
Do a LDA #$93:JSR $FFD2. Want to print the
next characters in black? Code LDA #$90:JSR

$FFD2 and then go ahead and print. Want to
home the cursor, print in reverse font, switch to
text mode, or whatever? Use the same special
characters as for BASIC.

Tables of these special characters have been
printed on numerous occasions, and I could in
clude one here, but I'd rather give you a special

procedure to let the computer tell you the

character to use. For most keyboard-generated

characters, this will work splendidly.

In BASIC, choose the programmable key you

want and type the following partial line:

PRINT ASC("

Don't press RETURN yet. Now, touch the key

you're interested in; use SHIFT or CTRL if

appropriate. The key's graphic representation will

appear in reverse video directly behind the

quotation mark. Complete the line by pressing

the quotes again and closing the parentheses,

giving:

PRINT ASCC ... ")

Now press RETURN. You'll be given the value of

that key. Use the hexadecimal equivalent in your

machine language program: It will do the same

thing.

Using this technique, you'll discover that the

code to turn all printed output to blue is decimal

31, hex $1F; to home the cursor, decimal 19, hex

$13, and so on. A couple of codes that you can't

discover this way include Return (you should

know this one) as decimal 13, hex $0D; Delete

(rarely needed) as decimal 20, hex $14; Set text

mode as decimal 14, hex $0E; and Set graphics
mode as decimal 142, hex $8E.

The above character-finding technique also

works on the function keys of the VIC-20 and

Commodore 64. You won't usually want to print
these, of course, but it's often useful to detect

these keys after reading the keyboard with sub
routine GETIN at $FFE4. The function keys can
give you very user-friendly programs.

Output Control
The same sort of question crops up for outputting
to devices. Users ask, "How do I make my
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printer do certain lines in text mode?" When

questioned as to how they do it in BASIC, the re

ply is something like, "Easy: I just prefix each

new line with a cursor-down character." Fine.

The same character exists in machine language

(decimal 17, hex $11). Send it at the right time

and the printer will do the appropriate thing.

It seems odd having to explain that periph

eral devices don't even know what languages are

sending data to it; when the right characters are

delivered, the appropriate thing happens. But

many users have a mental block. Somehow, ma

chine language is suspected of making all the

mechanical parts work in a different manner.

'Tain't so. It's the same machine and the same

system.

Disk systems are especially tricky in some

users' minds. Although it seems natural to them

to open a data channel for writing using a name

such as 0:DFILE,S,W in BASIC, they come un-

glued when it's time to do the same job in ma

chine language. They have the name DFILE but

somehow can't cope with the idea of tacking on

a ,S,W behind it before opening the file.

The same mental gap occurs when it's time

to scratch a file. In BASIC, users know that all

they have to do is to open the command channel

(secondary address 15), and then send

"SO:FILENAME" to this command channel in or

der to scratch the file. It works the same way in

machine language, of course.

Yet it sometimes seems that all we need to

do is pick up a book on machine language and

all the knowledge we have learned about the

machine fades away into the distance.

Character Confusion
Sometimes, the confusion is understandable be

cause of the way BASIC sends values. If BASIC

outputs a value K (with a statement such as

PRINT# ... K) it breaks the value into separate

digits. In other words, if K is 13, BASIC will send

a space, a numeric 1 character, and a numeric 3

character. A machine language programmer with

a value of 13 to send might just load it into the

A register and send it. But that's not a value—

that's just a carriage return character. We must

convert the value to decimal, and then the

characters to ASCII, before sending.

On the other hand, if BASIC sends a charac

ter with CHR$(..), such as is done with the M-R
and M-W commands, machine language can

send the value directly.
So how would we initiate a block read in

machine language? First, examine how it would
be done in BASIC. To do a direct block read, we

must open the command channel and open a

data channel. Let's assume that we have done
this using OPEN 15,8,15 and OPEN l,8,2/'#".
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When this has been done, we finally give the

command for the block read with:

PRINT#15,"U1:2,O,";25,14

This would read drive 0, track 25, sector 14. The

value of 2, by the way, is the secondary address

of the data file. Command Ul, by the way, is

preferable to its equivalent B-R for doing a block

read.

In machine language, we would open the

print path with LDX #15 and JSR $FFC9. We

would then send the U, followed by 1, then the

colon, the two, the comma, the zero, and the sec

ond comma.

Now comes the part where we need to be

careful—not tricky, just careful. The track num

ber, in this case 25, must be broken into two dig

its, the two and the five. That's not hard: Such a

simple division could be accomplished by repeat

edly comparing the value to 10, subtracting if

necessary, and counting how many times we

subtract. Two subtractions leave five: We send

space, ASCII two, ASCII five. Now we do the

same thing with the sector value and we're done.

To keep precisely to the BASIC syntax, we'd also

send a Return before disconnecting from the

print path.

Yes, it does work like BASIC. Yes, I'd work

out a logic flow in BASIC before diving directly

into machine language. But ultimately, I'd feel

quite secure: If it works in BASIC, it must also

work in machine language.

Once you get a wholesome feeling for your

machine, the language you use becomes less

significant. After all, a language—any lan

guage—is just a tool to help you get the job

done. ®

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER

SOLD!! Call Free (800)235-4137

for prices and informatioa Dealer

inquiries invited and COD. s

accepted

PACIFIC

EXCHANGES

100 Foothill Blvd.

San Luis Obispo. CA
93401. In Cal. call

(800) 592-5935 or

(805) 543-1037
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PROGRAMMING THE Tl
C. Regena

Algebra

Tutorial
Part 1

We have examined educational software in pre

vious columns and discussed how to construct

drill programs. Now let's create a tutorial pro

gram. There have been a lot of requests for an

educational program for algebra so here is the

first part of a tutorial program on multiplying

binomials.

"Algebra Tutorial," assumes the student has

some knowledge of algebra and understands

terms usually introduced before binomial mul

tiplication. This program only covers multiplica

tion of one binomial (numeric expression of two

terms) by another binomial—such as (x + 5)

times (x + 4). Additional related units could in

clude multiplying polynomials, dividing poly

nomials by binomials, and factoring trinomials.

The program uses PRINT statements to

avoid DATA statements with lots of numbers. If

you prefer to prevent scrolling, you can use the

graphics method of CALL HCHAR and CALL

VCHAR to print problems on the screen.

Redefining Characters
Lines 160 and 170 redefine two characters for

use in printing the problems. Character 94 is or

dinarily the caret or exponentiation symbol, but

is redefined here as a 2, which will be used as

the superscript for a number squared. To type

the program in, use SHIFT 6 to get the " symbol

in lines such as line 400.

The underline is also redefined. Character 95

is ordinarily the underline, but several underlines

together yield a dotted line, and we want a solid

line. Lines 230 and 270 are examples of the

underline in the listing. To type the underline,

press the FCTN key and the U. As you type the

listing, you will see the regular symbols, but

when you run the program, you will see the re

defined characters.

When learning algebra., it is important to

understand that you can work with letters using

the same rules and methods that are used with

regular numbers. Lines 190-300 print a screen

showing a comparison of binomial multiplication

in algebra with a numeric multiplication prob

lem. Lines 310-460 show the general form of the

multiplication problem and its answer.

Generating A Random Problem

Lines 470-950 present a problem for the student

to try. A and B are two random numbers chosen

for the second terms of the binomials. This prob

lem is the simple case using X plus a number

from 1 to 3. The computer goes through the

problem step by step, and the student presses a

number where prompted. Correct numbers must

be entered to continue.

CALL KEY is used rather than INPUT, so

the student just needs to press a key for the an

swer. If you use INPUT, there is a greater chance

for user error or for the program to crash. Avoid

INPUT in tutorials so the student can use the

program as easily as possible.

The tutorial adds new information a little at

a time, lines 960-1110 present a screen showing

numeric coefficients for the first term. Lines

1120-1180 (and the subroutine starting at line

1960) give the student a problem of this type.

Lines 1190-1300 present a screen of information

about using positive and negative numbers.
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Algebra Tutorial

110 CALL CLEAR

120 PRINT " BINOMIAL MULT IPLICATIO

N"

130 PRINT ::"THIS PROGRAM DISCUSSES

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

MULTIPLICATION OF BINOM

SUCH AS (X+5) TIMES (X+

PRINT

IALS"

PRINT

3 >.":::::

CALL CHAR(94,"0000304808102073

CALL CHAR <95, "000000000000FF"j

GOSUB 1530

CALL SCREEN(S)

PRINT "COMPARE":" ALGEBRA TO"

REGULAR MULTIPLICATION:"

>

PRINT

"X +■ 2

PRINT

X + 3"

PRINT

PRINT

3X + 6

PRINT

PRINT

PRINT

£3 SPACES>12";TAB (2 1)

C3 SPACES]23";TAB<21)

:3

" ; TAB (20) ; " "

SPACES}36";TAB(20> :

TAB(16);" ""

" 24":TAB(15);"X

" ";TAB ( 15) ; "

X"

TAB(16);■*■

276":TAB(1

PRINT

PRINT

+ 6 " : : : :

GOSUB 1530

CALL SCREEN(4)

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

IN GENERAL,

:TAB <15) ; "X

sTAB<15);"X

TAB (12) ; "

:TAB(14)j"BX

TAB(7)

TAB(6)

TAB(6)

TAB(7)

TAB(6).

: : : "THE

A"

B"

+C4 SPACESiAX

X + (A+B)X + AB"

FIRST TERM IS X*X

430 PRINT "THE LAST TERM IS A*B"

440 PRINT "THE MIDDLE TERM COMBINES

PRINT "A AND B MULTIPLIED BY X

GOSUB 1530

CALL CLEAR

CALL SCREEN(8)

PRINT "NOW YOU MULTIPLY:11

RANDOMIZE

A=INT(3*RND)+1

B=INT(3*RND)+1

PRINT :TAB(22);"X +" ; A

PRINT : TAB (22) ; "X +■" ; B

PRINT TAB<21);" "

PRINT :B;"TIMES

X + "

C = 23

GOSUB 1620

IF K=4S+B THEN 630

GOSUB 1580

GOTO 590

C= 28

GOSUB 1620

IF K=48+A*B THEN 680

GOSUB 1580

GOTO 640

T0P";TAB(21)

680 PRINT TAB(17);"~"

690 PRINT " X TIMES TOP";TAB(16);"X

+ X"

700 C=23

710 GOSUB 1620

720 IF K-.48 + A THEN 750

730 GOSUB 1580

740

750

760

770

780

790

800

810

820

830

840

850

860

870

880

890

900

910

920

930

940

950

960

970

980

990

1000

1010

1020

1030

1040

1050

1060

1070

1080

1090

1 100

1 1 10

1 120

1 130

1 140

1 150

1160

1 170

I 180

1 190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

GOTO 710

PRINT TAB < 16):" "

PRINT TAB(17);"A"

PRINT " ADD";TAB<16);"X + X +

GOSUB 1620

IF K=A+B+4B THEN B20

GOSUB 1580

GOTO 780

C= 28

GOSUB 1620

IF K=A*B+48 THEN 870

GOSUB 1580

GOTO 830

GOSUB 1690

IF F=0 THEN 910

GOSUB 1530

GOTO 470

PRINT :::"CHOOSE: 1 ANOTHER PR

OBLEM"

PRINT TAB(10);"2 CONTINUE PROGR

AM"

CALL KEY(0,K,S>

IF K=49 THEN 470

IF KO50 THEN 930

CALL CLEAR

CALL SCREEN(12)

PRINT "THERE MAY BE COEFFICIENT

PRINT "OF THE FIRST TERM,"

PRINT "BUT THE RULES DON'T CHA

NGE. "

PRINT ::"FOR EXAMPLE,"

PRINT :TAB(15);"2Y + 5"

PRINT :TAB(15);"3Y + 1"

PRINT TAB< 15) ; " "

PRINT :TAB(15);"2Y + 5"

PRINT TAB <10) ; "~"

PRINT TAB(9);"6Y + 15Y"

PRINT TAB (8) ; " "

PRINT TAB(10);

PRINT TAB(8);"6Y + 17Y + 5":::

GOSUB 1530

CALL SCREEN(B)

T=l

SD*="+"

SE=1

SE$="+"

GOSUB I960

CALL CLEAR

CALL SCREEN(4)

PRINT "BINOMIALS MAY CONTAIN"

PRINT :"+ OR - NUMBERS."

PRINT : : "MUl TIPLY THE NUMBERS.

PRINT :"AND REMEMBER THE RULES

PRINT :"FDR THE SIGNS."

PRINT : : " f3 SPACES3 + * + = +"

PRINT :"<3 SPACES:+ * - = -"

PRINT a"<3 SPACES:- t + = -"

PRINT :"<:3 SPACES}- * - = +"

GQSUB 1530

Next month, we'll present the remainder of

the program. 4
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Algebra tutorial 
110 CALL. CLEAR 
120 P RINT" BINOMI AL MULTIPLICATIO 

N" 
130 PRINT : :"THIS PROGRAM DISCUSSES 

140 PRINT :"MUL T IPLIC~TION OF BINOM 
IA LS " 

150 PRINT :"SUCH AS ( X+5) TIMES (X+ 
3)."::::: 

160 CA LL CHAR ( 94,"000 0304808 102078") 
170 CAL L CHAR(95,"000000000000FF", 
180 GOSUB 1530 
190 CALL SCREEN(8) 
200 PRINT "COMPARE": " ALGEBRA TO": 

REGULAR MULTIPLICATION:" 
210 PRINT : :"{3 SPACES}12";TAB(21); 

" X + 2 " 
220 PRINT ,"(3 SPACES } 23";TA8(21);" 

x + 3 " 
23@ PRINT II ___ ·';TAB ( 20);" ______ ·, 
240 PRINT :"r3 SPACES}36";TAB(20);" 

3X + 6" 
PRINT TAB(16); " ~ " 

PRINT 24";TAB(15);"X + 2X " 
250 
260 
270 PRINT" " ;TAB( 15);" _ _ _____ _ 

280 PRINT TAB(16); " ~ " 

290 PR I NT I. 276"; T AB ( 15 ) ; " X 
+ 6 " : ::: 

300 GOSUB 1530 
3 10 CALL SCREEN(4) 
3 2 0 PRINT "IN GENERAL," 
330 PRINT :TAB(15 ) ;" X + A" 
340 PRINT : TAB ( 15);"X + B" 
350 PRINT TAB(12);'· _ _____ _ __ _ 
360 PRINT :TAB ( 14);"B X + AB" 
370 PRINT TAB( 7 ) ; " """ " 

+ 5X 

380 PRINT TAB(6);" X +{4 SPACES}A X" 
390 PRINT TAB(6) ; " _ _ _ _ _ _ _ _ ________ " 
400 PRINT TAB(7 ) ;" ~ " 

410 PRINT TAB(6 ); " X + ( A+B)X + AB" 
420 PRINT : : :"THE FIRST T ERM IS X.X 

430 PRINT "THE LAST TERM IS A.B" 
440 PRINT "THE MIDDLE TE RM COMBINES 

450 PRINT "A AND B MULTIPLIED BY X" 
460 SOSUB 153 0 
470 CALL CLEAR 
480 CAL L SCREEN(8 ) 
490 PRINT "NOW YOU MULTIPLY:" 
500 RANDOMIZE 
510 A=INT ( 3 . RND)+1 
520 B=INT (3. RND)+1 
5 3 0 F=0 
540 PRINT :TAB(22);" X + " ; A 
550 PRINT :TAB ( 22); "X +";B 
560 PRINT TAB ( 21) ; " ______ " 
570 PRINT :B;"TIMES TOP";TAB ( 21 ); "? 

x +" 
580 C= 23 
590 SOSUB 1620 
600 IF K=48+B THEN 6 30 
610 SOSUB 15813 
620 SOTO 590 
6 3 0 C=28 
640 SOSUB 1620 
650 IF K=48 + A. B THEN 680 
660 SOSUB 1580 
670 S OTO 640 
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680 PRINT T AB(I7I; " ~ " 

690 PR I NT " X TIMES TOP " ;TAB ( 16);"X 
+ X" 

700 C= 23 
710 S OSUB 1 6 20 
720 I F K=A 8 +A THEN 750 
730 S OS UB 158 0 
740 SOTO 710 
7 50 PRINT TAB(1 6 );" _____ ___ __ _ 
760 PRINT TAB(!7);" A" 
770 PRINT I, ADD";TAB(1 6 );"X + X +" 
780 SOS UB 1620 
790 IF K=A+B+48 THEN 820 
8 00 S OSUB 1580 
8 10 SO TO 7 8 0 
820 C= 2 8 
8 30 GOSUB 1620 
8 40 IF K=A.B+4 8 TH E N 8 70 
8 50 GO S UB 158 0 
860 GO TO 8 30 
8 70 GO SUB 1690 
8 8 0 IF F=0 THEN 910 
8 90 s osue 1530 
900 SOTO 470 
910 PRINT :::"CHOOSE, I ANOTHER PR 

OB LEM" 
920 PRINT TAB(10);"2 CONTINUE PROSR 

AM" 
930 CA LL KEY(0,K,S) 
940 I F K=49 THEN 470 
950 IF K(> 50 THEN 930 
960 CALL CLEAR 
970 CA LL SCREEN(12) 
9 8 0 PRINT "THER E MAY BE COEF F ICIENT 

5 " 
9 '0 PRINT "OF THE F IRST TERM," 
1000 PRINT "BUT THE RULES DON'T CHA 

NGE . " 
1010 PRINT :: " FOR EXAMPLE," 
1020 PRINT :TAB ( 15);"2Y + 5 " 
1030 PRINT :TAB(15);"3Y + I" 
1040 PRINT 
1050 PRINT 
1060 PRINT 
1070 PRINT 
1080 PRINT 
1090 PRINT 

TAB(lS);,. _ _ __ _ _ 
:TAB ( lS);"2Y + 5" 
TAB ( 10);" ...... .. 
TABCS ) ; "b Y + 15Y" 
TAB(8);'· _________ _ ___ " 
TAB(10); " ~ " 

1100 PRINT TAB(B);"6Y + 17Y + 5" : :: 
1110 SOSUB 1530 
11 2 0 CALL SCREEN ( B) 
1130 T = 1 
1140 SD=I 
115'!! 50$="+" 
1 1 60 SE=I 
1170 SE$="+" 
1 1 8 0 SOSUB 1960 
1190 CALL CLEAR 
1200 CALL SCREEN(4) 
1210 PRINT "BINOMIALS MAY CONTAIN" 
1220 PRINT :"+ OR - NUMBERS. " 
1 23 0 PRINT ::"MUI TIPL Y TH E NUMBER S . 
124~ PRI NT ,"AND REMEMBE R TH E RULES" 
1 2 5 0 PRI NT :"FOR THE S ISNS . " 
12 6 '!! PRINT :: "{3 S PACES}+ * + = + " 
127'!! PRI NT :"{ 3 SPACES}+ * -
1280 PR I NT :"{ 3 SPACES}- • + 
1290 PRINT : " {3 SPACE S } - * - +" 
1300 SOSUB 153 0 

Next month, we'll present the remainder of 
the program. © 



Multiscreen

Atari Animation
D, K. Titchenell

Often when creating computer graphics, it is useful

to be able to draw more than one picture at a time

using alternate screens. It also helps to be able to

flip through the pictures to compare them. This

flexible graphics editor lets you use a joystick to

draw, and allows you to flip, copy, erase, easily ani

mate portions of a screen, and more—using up to
three screens simultaneously.

Of the many remarkable graphics facilities pro

vided by Atari's video chip, ANTIC, the load

memory scan feature, is one of the most power

ful. Among many other things, it permits screen

flipping by allowing the programmer to select the

area or areas of memory to be used for screen

display.

Screen flipping, the process in which mul

tiple screens are displayed in rapid succession,

has been covered fairly thoroughly. But in order

to implement this feature easily and to greatest

advantage, an editor designed specifically for the

purpose is needed. Such an editor should ideally

contain a sketchpad utility, and provide special

features for coordinating and offsetting images

on multiple screens. In addition, the ability to

save and reload the completed animation

screens, display facilities, and color control is

desirable.

The Sketchpad
Select option D (Draw) in the main menu to en

ter the sketchpad mode where all the plotting is

done. It is impractical to implement a cursor in

this mode because the cursor would need to be

too small. With a cursor of about the size of one

pixel, it would be difficult to distinguish between

colors. The best solution is to make the cursor a

player-missile that changes colors under user

control.

As much as possible, input is restricted to

the joystick. With just the stick and one button

you won't have great input flexibility, but it can

be improved considerably. When drawing, each

push of the joystick button advances the color

register to the next color, cycling through all

four, including the background color, then

repeating. Keep the button depressed, however,

and the cursor may be moved freely and rapidly

about the screen without plotting. This permits

detailed work, but doesn't make it easy to color

large areas. The special XIO 18 fill function is de

signed for this purpose, but does not lend itself

particularly well to this application.

Rather than use it as it was intended, it

serves here as a one-dimensional fill function—it

simply draws a line from the cursor to the right

until it encounters a previously plotted point or

wraps around. The second dimension is added

by moving the cursor while the fill function is

turned on. Large and complex areas can be thus

filled by drawing the right border first and turn

ing on FILL before drawing the left side. Having

stretched the joystick to its limits, the fill func

tion is activated by pressing the console START

switch. It turns off as soon as the joystick button

is pressed.

Animation

Some interesting and practical effects can be cre

ated using full-screen cyclic animation. One of

the easiest and most obvious is the dotted line.

The dots seem to flow along in an endless stream

and can be used to illustrate the flow of fluid in

a piping diagram or the movement of current

through an electrical circuit.

Many other figures are also possible
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Often when creating computer graphics, it is useful 
to be able to draw more than one picture at a time 
using alternate screens. It also helps to be able to 
flip through the pictures to compare them. This 
flexible graphics editor lets you use a joystick to 
draw, and allows you to flip , copy, erase, easily ani
mate portIOns of a screen, and more-using up to 
three screens simultaneously. 

Of the many remarkable graphics facilities pro
vided by Atari's video chip, ANTIC, the load 
memory scan feature, is one of the most power
ful. Among many other things, it permits screen 
flipping by allowing the programmer to select the 
area or areas of memory to be used for screen 
display. 

Screen flipping, the process in which mul
tiple screens are displayed in rapid succession, 
has been covered fairly thoroughly. But in order 
to implement this feature easily and to greatest 
advantage, an editor designed specifically for the 
purpose is needed. Such an editor should ideally 
contain a sketchpad utility, and provide special 
features for coordinating and offsetting images 
on multiple screens. In addition, the ability to 
save and reload the completed animation 
screens, display facilities, and color control is 
desirable . 

The Sketchpad 
Select option D (Draw) in the main menu to en
ter the sketchpad mode where all the plotting is 
done. It is impractical to implement a cursor in 
this mode because the cursor would need to be 
too small. With a cursor of about the size of one 
pixel, it would be difficult to distinguish between 
colors. The best solution is to make the cursor a 

w _ 

player-missile that changes colors under user 
control. 

As much as possible, input is restricted to 
the joystick. With just the stick and one button 
you won't have great input flexibility, but it can 
be improved considerably. When drawing, each 
push of the joystick button advances the color 
register to the next color, cycling through all 
four, including the background color, then 
repeating. Keep the button depressed, however, 
and the cursor may be moved freely and rapidly 
about the screen without plotting. This permits 
detailed work, but doesn't make it easy to color 
large areas. The special XIO 18 fill function is de
signed for this purpose, but does not lend itself 
particularly well to this application. 

Rather than use it as it was intended, it 
serves here as a one-dimensional fill function- it 
simply draws a line from the cursor to the right 
until it encounters a previously plotted point or 
wraps around. The second dimension is added 
by moving the cursor while the fill function is 
turned on. Large and complex areas can be thus 
filled by drawing the right border first and turn
ing on FILL before drawing the left side. Having 
stretched the joystick to its limits, the fill func
tion is activated by pressing the console START 
switch. It turns off as soon as the joystick button 
is pressed. 

Animation 
Some interesting and practical effects can be cre
ated using full-screen cyclic animation. One of 
the easiest and most obvious is the · dotted line. 
The dots seem to flow along in an endless stream 
and can be used to illustrate the flow of fluid in 
a piping diagram or the movement of current 
through an electrical circuit. 

Many other figures are also possible 
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E6

IH

C6

DI

GF

NE

LB

FP

E6

kl

ID

6E

ED

FH

290

300

310

320.

350

360

370

400

410

430

440

450

455

4 70

AB 475

HI 480

AB 500

BC 510

CK 512

El 5 14

BC 516

JH 518

FE 519

KP 520

GD 530

up 540

HH 545

BO 550

nfi 560

OK 570

LC 580

LB 590

BH 600

BL 6 10

PJ 620

K 630

GH 640

£D 650

HH 660

HH 700

AC 710

A6 720

ak 730

BB 740

6+32:G0SUB PMSET:GOSUB COLOUR

SET:GOSUB PAGDRAW:GOTO 400

IF ANS*="E" THEN GRAPHICS 7+1

6:G0T0 400

IF ANS*="S" THEN GOSUB SAV:GO

TO 400

IF ANS*="R" THEN GRAPHICS 7+1

6:GOSUB REED:GOTO 400

IF ANB*="C" THEN GOSUB COLOUR

400

THEN GOSUB DUPAGE

THEN GOSUB FLIP:G

DON' T

W=l TO

UNDERSTAND

200:NEXT W

PMSET ******

54279,A:P

PLAYER AD

!77.3s REM

SELECT:GOTO

IF ANS*="K"

:GOTO 400

IF ANS*="F"

OTO 400

? "SORRY, I

11 ; ANS*: FOR

GOTO 200

REM ************

********

A=PEEK<106)-52:POKE

MBASE=256*A:REM SET

DRESS

POKE 559,46:P0KE 53!

ENABLE PM GRAPHICS

POKE PMBASE+512,0:D=USR(ADR(M

OV*),PMBASE+512,PMBASE+513,12

8>:REM CLEAR PLAYER AREA

XP=X-47:YP=Y-5

POKE 623,1:REM CURSOR PRIORIT

Y OVER BACKGROUND

D=USR(ADR(UPDOWN$),ADR ( IMGS),

PMBASE+512+Y,13,0)

RETURN

REM ********* COLOUR SELECT *

********

? "SELECT CDLOR WITH STICK"

? "LEFT-RIGHT — HUE"

? "UP-DOWN INTENSITY"

? "PUSH TRIGGER TO CHOOSE";

IF STICK£0)=15 THEN 518

? "{CLEAR*":GOSUB COLOURSET:P

OKE 752,1:REM CURSOR OFF

? :FOR C1=0 TO 4

IF Cl=3 THEN 650:REM COLDR 3

IS NOT USED

SETCOLOR Cl.COL(Cl),IN(C1)

7 CHR$ (28) : "SETCOLOR " ;C1; ", "

;COL (Cl >;","; IN(Cl >;"

iZ SPACES}"

FOR W=l TO 50:NEXT W

COL(C1>=COL<C1)+DIRH(STICK(0>

IF

IF

IF

IF

IN(Cl) = IN (

2

IF COL (Cl )

COL(Cl)

I N ( C 1 ) >

I N ( C 1 ) <

STRIG(0

SOUND 0,64

0:NEXT W

SOUND 0,0,

NEXT Cl

RETURN

REM ******

********

SETCOLOR 0

SETCOLOR 1

SETCOLOR 2

SETCOLOR 4

Cl)+DIRV(STICK(0))*

>15 THEN COL(Cl)=0

<0 THEN COL (Cl)=15

14 THEN IN (Cl)=0

0 THEN IN(C1)=14

) THEN 540

,10,12:FOR W=l TO 5

0, 0

**** COLOURSET ****

750

800

810

815

820

DRAW *********

BL 830

HO 840

NA 850

860

86!

B67

870

880

890

,COL <0>

,COL ( 1 >

,COL(2)

,COL (4)

I N ( 0 )

IN ( 1 )

IN (2)

IN (4)

HJ

DL

nz

CK

JO

sn

PJI

HJ

KH

HI

DA

CB

DC

DB

FN

Kl

LC

AD

GB

FB

CA

DI

KD

HH

GE

kn

LF

KJ

IH

900

905

907

908

909

9 10

990

1

1

1

1

1

000

005

010

020

030

1040

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I

050

060

070

100

110

1 15

120

130

135

140

145

150

190

200

210

220

X >206-FIL

Y>100 OR

ADR(IMG*)

RETURN

REM **********

********

XP=X-47:YP=Y-5

A=STICK(0)

IF STRIG(0)=0 THEN ANIM=0:FIL

L=0:IF AO15 THEN 900

IF STRIG(0>=0 THEN FILL=0:C=C

+1:IF C>4 THEN C=1

IF STRIG(0)=0 AND STICK(0)=15

THEN S40SREM RELOOP UNTIL BU

TTON RELEASED

POKE 704,COL(C-l)*16+6:REM CU

RSOR COLOR

COLOR C:IF STRIG(0) THEN PLOT

XP, YP

IF PEEK (764)<>255 THEN GOSUB

KEY IN

IF AO1S THEN IF ANIMM THEN

AD=AD+1:IF AD>=ANIM THEN AD=0

:RETURN

IF PEEK(53279)=6 THEN FILL=1

IF FILL AND X<206 AND C<>4 TH

EN POSITION XP+1,YP:POKE 765,

C:XIO 18,#6,0.0,"S:":REM FILL

FUNCTION

IF PEEK (53279) <6 THEN RETURN

:REM EXIT ROUTINE, SELECT OR

OPTION BUTTON PRESSED

REM MOTION ROUTINE

OX = X:X=X+DIRH(A):IF

L OR X<47 THEN X=OX

OY=Y:Y=Y+DIRV(A):IF

Y<5 THEN Y=OY

=USR (ADR(UPDOWN*)

PMBASE+512+Y,13,X)

IF AO15 THEN IF ANIM=1 THEN

AD=AD+1:IF AD>=ANIM THEN AD=0

:RETURN

GOTO 810

REM ********* SET UP DIRECTIO

N ARRAYS ************

DIM DIRV(15):DIM DIRH(15)

RESTORE 1100

FOR W=5 TO 15

READ Q

DIRH(W)=Q

READ Q

DIRV(W> =Q

NEXT W

RETURN

DATA 1,1,1,-1,1,0

1,-1.-1,0.0,0,0, 1

REM *********

**

D=USR(ADR<MOV*>,ADR<ANS*>+1,

SCREEN3+SCREENSIZE.62)

GRAPHICS 7+32:7 "CCLEAR3";

7 "ENTER FILE NAME":INPUT SP

EC*

IF SPEC*="" THEN RETURN

TEMP*(1. 2)="D: ":TEMP*f3)=SPE

C*

TRAP 1220

DPEN #2,8,128,TEMP*:TRAP 400

00

SIO=1 1 :RW = 8

GOSUB REDIN

CLOSE 4*2: RETURN

CLOSE #2:7 SPEC*;" DOESN'T S

0, -1

-i. 0
SAV **********
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6+32:GOSUB PMSE T :GOSUB COLOUR 
SET:GOSUB PAGDRAW : GOTO 4@0 

E6290 IF ANSS=" E" THEN GRAPH I CS 7+ I 
6 : GOTO 41110 

J~3 00 IF ANSS="S" THEN GOSUB SAV:GO 
TO 4111111 

~3 10 IF ANSS="R" THEN GRAPHICS 7+1 
6 : GOSUB REED:GOTO 400 

D1320. IF ANSS="C" THEN GOSUB COLOUR 
SELECT : GOTO 400 

6F 350 IF ANSS="K" THEN GOSUB DUPAGE 
:GOTO 400 

~3 6111 IF ANSS="F " THEN GOSUB FLIP:G 
OTO 41110 

L8 37111 ? "SORRY, I DON'T UNDERSTAND 
";ANSS : FOR W=I TO 21110 : NEXT W 

FP 400 GOTO 200 
E641@ REM •••••••••••• PMSET •••••• 

•••••••• 
~l430 A=PEEK(106)-52 : POKE 54279~A:P 

MBASE=256.A:REM SET PLAYER AD 
DRESS 

ID440 POKE 559~46:POK E 53277,3:REM 
ENABLE PM GRAPHICS 

6E450 POKE PMBASE+512,0:D=USR(ADR(M 
DV$),PMBASE+512,PMBASE+51 3, 12 
B) : REM CLEAR PLAYER AREA 

ED 455 XP=X-47: YP=Y-5 
F~ 470 POKE 623,I : REM CURSOR PRIORIT 

Y OVER BAC KG ROUND 
~ 475 D= USR(AD R( UPDOWNS),ADR ( IMG$I, 

P~BASE+512+Y~13~0) 

H! 480 RET URN 
A8 5@@ REM ••••••••• COLOUR SELECT. 

•••••••• 
BC 510 ? "SELECT COLOR WITH STICK" 
CN 512 ? "LEFT -R IGHT - - HUE" 
ElS14 ? "UP - DOWN -- INTENSITY" 
BC 516 ? "PUSH TR I GGER TO CHOOSE"; 
J~ 518 IF STICK(@1=15 THEN 518 
~519 ? "{CLEAR}" : GOSUB COLOURSET:P 

OKE 752,I:REM CURSOR OFF 
KP 52111 ? : FOR CI=11I TO 4 
6D 53@ IF CI= 3 THEN 650:REM COLOR 3 

IS NOT USED 
~P 54@ SETCOLOR CI,COL(CII,IN(CII 
H~ 545 ? CHRS (281; "SETCOLOR "; CI;"," 

; COL (C I I ; " , " ; IN (C I I ; " 
{3 SPACES}" 

iD 55@ FOR W= I TO 5@: NE X T W 
~A 56@ COL (C 1 I =COL (C I I +0 I RH (ST I CK (@I 

I 
IN 57@ IN(CI I=IN(CI I +DIRV (S TICK (@I I. 

2 
LC58@ IF COL(CII } 15 THEN COL(CI)=@ 
LB 59@ IF COL(CII <0 THEN COL(CII= 15 
B~600 IF IN(CII >14 THEN IN ( CII = 11I 
BL 61111 IF IN(CII < @ THEN IN(CII=14 
PJ 62@ IF STRIG (fin THEN 54@ 
tlC630 SOUND 0,64,10, 12:FOR W= l TO 5 

0:NEXT W 
6H 64 0 SOUND 0,0,0,0 
ED 650 NEXT CI 
H~ 660 RETURN 
NH70@ REM •••••••••• COLOURSET •••• 

•••••••• 
K7 1@ SETCOLOR @,CO L(01,IN( 01 
A672@ SET COLOR I , COL (I I , IN ( I I 
AI: 730 SETCOLOR 2,COL(2),INC2) 
~74@ SETCOLOR 4,CO L (41,IN(41 
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H~ 750 RET URN 
B1800 RE M •••••••••• DRAW ••••••••• 

•••••••• 
EJ 8 10 XP=X-47: YP= Y- 5 
BL815 A=STICK (@I 
DB 8 2@ IF STRIG(01=0 THEN ANIM=@ : FIL 

L=0:IF A<> 15 THEN 90111 
BL 83@ IF STRIG(01=0 THEN FILL =0 : C=C 

+l:IF C >4 THEN C= l 
HD 840 IF STRIG(01=0 AND STIC K (01=15 

TH EN 8 4@:REM RELOOP UNTIL BU 
TTON RELEASED 

NA850 POKE 704,COL(C-II'16+6:RE M CU 
RS OR COLOR 

BD860 COLOR C : IF STRIG(01 THEN PLOT 
XP,YP 

10 865 IF P EEK(764) <> 255 THEN GOS UB 
KEYIN 

r.C 867 IF A<> 15 THEN IF ANIM } I THEN 
AD=AD+I:IF AD ) =ANI M THEN AD=@ 
:RE TURN 

DF 87@ I F PEEK (53 279 I =6 THEN F I LL= I 
11 88@ IF FILL AND X< 21116 AND C<> 4 TH 

EN POSITION XP +I,YP:PO KE 765, 
C:XIO 18,l!6, ",", "S : ":REM FILL 

FUNCTION 
AH B90 IF PEE K( 53279) ( 6 THEN RETURN 

:REM EXIT ROUTINE, SELECT OR 
OPTION BUTTON PRESSED 

HJ 90111 REM MOT I ON ROUT I NE 
DL 905 OX=X : X=X+DIRH(AI : IF X>206-FIL 

L OR X< 4 7 THEN X=OX 
~C 91117 OY=Y : Y=Y+DIRV (AI : IF Y} H'@ OR 

Y<5 THEN Y=OY 
Cr. 908 D=USR (ADR (UPDOW NS I, ADR ( I MG$ I, 

PMBASE+512+Y, 13, X) 
JD 9@9 IF A<> IS THEN IF ANIM=I THEN 

AD=AD+I:IF AD >=A NIM THEN AD=0 
:RETURN 

6~ 91111 GOTO 81@ 
P~ 99@ REM ••••••••• SET UP DIRECTIO 

N ARRAYS •••••••••••• 
HJ 1000 DIM DIRV ( 15 1 : DIM DIRH( lSI 
~ 1@@5 RESTORE 1100 
HL I11I10 FOR W=5 TO 15 
DA I @20 READ Q 
CB 103@ DIRH(WI=Q 
DC 1040 READ Q 
DB 1050 DIRV(WI=Q 
FN 1060 t-/EXT W 
1. 1 1@70 RETURN 
LC 110@ DATA 1,1,1, - 1,1,0,0,0, - 1,1 , -

1,-1~-1,0,0,0,0, 1,O, - 1 ,O,O 
AD 111@ REM ••••••••• SAV .* ••• * •.•• * 

•• 
~ IIIS D=USR(ADR(MOVS),ADR(ANSSI+I, 

SCREEN3+SCREENSI ZE ,621 
FB 1120 GRAPHICS 7+32 : 7 "{CLEAR}"; 
~ 1130 ? "ENTER FILE NAME": INPUT SP 

ECS 
D1 1135 IF SPECS="" THEN RETURN 
KD 114@ TEM P$ (I, 21="D: " : TEMPS ( 3 1 =SPE 

C$ 
~H 114S TRAP 1220 
• 115@ OPEN l!2,8,1 2 8.TEMPS:TRAP 4@@ 

@@ 
KNI 19 0 SIO=II:RW,:8 
~ 1200 GOSUB REDIN 
.J 1210 CLOSE l! 2 : RETURN 
IH 1220 CLOSE l!2:? SPECS;" DOESN'T S 



dk 1

FK

CE

on

KH

MB

FN

HI

LI

GE

KH

LH

1255

1260

1265

1270

1275

1300

1310

1320

1325

1330

1340

GN 1400

DH 14 10

BP 14 30

CG 14 40

CG 1450

1460

1465

1470

1 10

EN 2120

EH 2130

DA 2 1 4 0

DH 2160

DP 2 I 7 0

DD 2 1 9 0

ID 2190

KE 2200

HJ 22 10

NE 2220

NG 2230

H 2240

JP 2300

HE 2310

Lfl 2320

Kit 2 330

2340

HI 2350

EF 2360

IH 2370

PE 2380

Hfl 2390

Eft 2400

HH 2410

OL 2420

EEM TO WORK. TRY AGAIN";? "O

R PRESS RETURN FOR MENU":GOT

O 1 130

REM *********** REED *******

*********

GRAPHICS 7+32:^ "{CLEAR]11;

? "ENTER FILE NAME":INPUT SP

EC*

IF SPECS=I1M THEN RETURN

TEMP$(1,2)="D:":TEMP*(3)=SPE

C*

TRAP 1340

OPEN #2,4,128,TEMP*:TRAP 400

00

SID=7:RW=4

GOSUB REDIN

D=USR(ADR(MOV$),SCREEN3+SCRE

ENSIZE.ADR(ANS*>+1,62)

CLOSE #2:RETURN

CLOSE #2:7 SPEC*;1' DOESN'T S

EEM TO WORK. TRY AGAIN":? "0

R PRESS RETURN FOR MENU.":G0

TO 1260

REM ********** KEYIN *******

*********

K = PEEK(764):POKE 764, 255

HI 2430

KK 2440

EE 2500

IF

IF

IF

IF

IF

K=30

K=26

K=24

K=29

K=3 1

THEN

THEN

THEN

THEN

THEN

ANIM=2:RETURN

ANIM=3:RETURN

ANIM=4:RETURN

ANIM=5:RETURN

ANIM=1:RETURN

ANIM=0:RETURN

REM ********* REDIN ********

*********

POKE S32+I0CB+2..SI0

POKE 832+I0CB+4,SCL

POKE 832+I0CB+5,SC3

POKE 832+I0CB+8,LENGTH-(INT(

LENGTH/256)*256)

POKE 832+I0CB+9,INT(LENGTH/2

56)

POKE B32+IOCB+10,RW

POKE 832+I0CB+11,12B

DUM=USR(ADR(CALLIO*),IOCS)

RETURN

REM ********* DUPAGE *******

*********

DUM=USR£ADR(MOV*),SCREEN1.SC

REEN2, SCREENS IZE)

DUM=USRCADR(MOV*).SCREENl.SC

REEN3.SCREENSIZE)

RETURN

REM ********** PAGDRAW *****

*********

GOSUB DRAW

IF PEEK(53279)=5 THEN 2440:R

EM OPTION SWITCH EXITS MODE

IF PEEK(53279)<>7 THEN 2330:

REM RELOOP UNTIL SWITCH IS R

ELEASED

POKE LMSH.SC2:POKE 89,SC2:RE

M POINT ANTIC AND OS TO NEW
SCREEN

GOSUB DRAW

IF PEEK(53279)-5 THEN 2440

IF PEEK(53279)<>7 THEN 2370

POKE LMSH,SC3:POKE 89.SC3
GDSUB DRAW

IF PEEK(53279)=5 THEN 2440

IF PEEK(53279)<>7 THEN 2410

POKE LMSH,SCI:POKE 89.SCI

05

10

15

HB 21

KI 2530

HH 2540

DN 2550

560

600

HD 2610

JH 2620

KK 2630

IB 2640

HJ 2650

KD 2660

NH 2670

LA 2680

IK 2999

KP 3000

DH 300 2

HH 3005

NE 3006

HF 3007

6J 3008

Nfi 3009

OJ 3019

FJ 3020

LG 3025

8K 3030

HE 3040

LH 3050

LJ 3060

FG 3070

KL 30B0

LH 3090

HH 3105

LA

DE

Kfi

It I

31

31

31

31

10

20

30

40

GOTO 2310

RETURN

REM *********** FLIP *******

*********

GRAPHICS 7+16+32:GOSUB COLOU

RSET

POKE LMSH,SCI:GOSUB 2550

IF PEEK (53279)<>7 THEN RETUR

N :REM ANY CONSOLE SWITCH EX

ITS MODE

POKE LMSH,SC2:GOSUB 2550:REM

ROTATE HIGH BYTE OF LMS OPE

RAND

POKE LMSH.SC3:GOSUB 2550

GOTO 2510

FOR W=l TO 5:NEXT W:REM SHOR

T DELAY

RETURN

REM *#******** DLSET *******

*********

GRAPHICS 7+32+16

DLIST=PEEK(560)+2 56*PEEK(561

)

LMSL=DLIST+4:LMSH=DLIST+5

SCL=PEEK(LMSL):SC1=PEEK(LMSH

)

SC2=SC1-16:SC3=SC2-16

SCREEN1=256*SC1+SCL:SCREEN2=

256*SC2+SCL:SCREEN3=256*SC3+

SCL

SCREENSIZE=3841

RETURN

REM ********** MLSET *******

*********

RESTORE 3005

DIM M0Vt(39):FQR W=l TD 39:R

EAD P:MOV*(W,W)=CHR*(P):NEXT

W

DATA

, 214

DATA

, 133

DATA

45,216

DATA 200

17,202

DATA 20S

96

REM UPDOWN* IS MOSTLY

ITH A LITTLE ADDED

DIM UPDOWN*(44)

RESTORE 3050

UPDOWN*=MOV*

FOR W=39 TO 44:READ P:

*(W,W)=CHR*(P):NEXT W

DATA 104,104,141,0,208,96

RESTORE 3090'
DIM CALLIO*(7):FOR W=1 TO 7:

READ P:CALLIO*(W,W)=CHR*(P):
NEXT W

RETURN

DATA 104,104,104,170,76,86.2
28

REM ******* SET UP CURSOR IM

AGE *****

RESTORE 3130

FOR W=l TO 13:READ P:IMS*(W,

W)=CHR*(P):NEXT W

DATA 0,7,7, 14, 14.28.28,56,56

,112,96,64,0

RETURN (Ft

104

104

133

218

104

104.133 104,133

17. 104, 133,216. 104

170.160,0.177.214.1

!0S, 4 15,230.2

!42.19B,218,16,238,

MOV* W

UPDOWN
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EEM TO WORK. TRY AGAIN":? "0 
R PRESS RETURN FOR MENU":GOT 
o 11 3 0 

DY. 1250 REM *********** REED ******* 
lllllllll 

n: 1255 GRAPHICS 7+32: ? "{CLEAR}"; 
IT 1260 ? "ENTER FILE NAME":INPUT SP 

EC$ 
~ 1265 IF SPECS = "" THEN RETURN 
rH 1270 TEMPS ( 1, 2 ) =" D: ": TEMPS ( 3 ) =SPE 

C$ 
110 127 5 TRAP 1 3 40 
fN1300 OPEN # 2 ,4,128,TEMP$:TRAP 400 

00 
NI 1 3 10 SIO=7:RW=4 
1I 13 2 0 GOSUB RED I N 
GE 1325 D=USR(ADR(MOV$),SCREEN3+SCRE 

ENSIZE.ADR(ANS$)+1,62) 
~ 13 30 CLOSE #2:RETURN 
~ 1 3 40 CLOSE #2: ? SPEC$;" DOESN ' T S 

EEM TO WORK. TRY AGAIN":? "0 
R PRESS RETURN FOR MENU.":GO 
TO 1260 

~ 14 0 0 REM ****lllll' KE Y IN "*'*'l 
"*l**l*l 

~ 1410 K= PEE K( 764):PO KE 764,255 
~ 14 3 0 IF K=3 0 THEN ANIM=2:RETURN 
~ 1440 IF K= 2 6 THEN ANIM= 3 :RETURN 
C6 1450 IF K=24 THEN ANIM=4:RETURN 
~ 1460 IF K=29 THEN ANIM=5:RETURN 
CH 1465 IF K=3 1 THEN ANIM=I:RETURN 
HI 1470 ANIM = 0: RETURN 
~ 211 0 REM l**"**l' REDIN l*l*'ll' 

lllll'*" 
EN 2120 POKE 8 3 2+IOCB+2, SIO 
EH 2130 POKE 832+IOCB+4,SCL 
DA2140 POKE 83 2 +10CB+5,SC3 
~ 2150 PO KE 8 3 2+IOCB+8,LENGTH - CINT( 

LENGTH /256)*256) 
OH 2160 PO KE 8 32 +IOCB+9,INTCLENGTH / 2 

56) 
OP 2170 PO K E 8 3 2+10CB+10,RW 
00 2180 POKE 8 32 +IOCB+l1, 128 
10 219 0 DUM = USR ( AD R ( CAL L IO$),IOCB) 
Y.E 2200 RETURN 
HJ 22 10 REM *****l'*l OUPAGE ll***l* 

****l***' 
N[ 2220 DUM=USR I ADRIMOV$) , SCREEN1 , SC 

REEN 2 , SC REENSIZE) 
NG22 30 DUM = USR I ADR ( MOV$) ,S CR E EN1 , SC 

REEN 3 , SCR EEN S I ZE) 
fI 224 0 RETURN 
IP 2 3 0 0 REM ***l****" PAGDRAW **'** 

***** ***l 
H[ 2 3 1 0 GOS UB DRA W 
L" 2 320 IF P EEK(5327 9) =5 THEN 2 44 0 : R 

E M OP TION SWIT CH E XIT S MODE 
Kfl23 3 0 I F PE EK (5327 9) < > 7 TH EN 2330 : 

REM RE L OOP UNT I L SWIT CH I S R 
ELE AS ED 

~ 2 34 0 PO KE LMS H,SC2 : POK E 89,SC2 :R E 
M P OIN T ANTI C AND OS TO NE W 
SC REEN 

HI 2350 GO S UB DRA W 
IT2360 IF PEE K(53279) =5 THEN 2 44 0 
IH23 7 0 IF PEE K ( 5 3 279 ) <> 7 TH E N 2370 
PE23 8 0 P OKE LM S H, SC3 : P OKE 89. SC3 
H" 23 9 0 GOSUB DRAW . 
EA2 4 00 IF PEE K( 5 3 279)=5 THEN 2440 
HN2410 IF PEE K( 5 3 279) <> 7 THEN 2410 
OL 2420 PO KE LMSH,SC1:POKE 89 , SCI 

"I 24 3 0 GOTO 2310 
Y.K 2440 RETURN 
rr2500 REM ***lll***** FLIP l*lllll 

*llllllll 
PA 2505 GRAPHICS 7+16+32:GOSUB COLOU 

RSET 
Y.E2510 POKE LMSH,SC1:GOSUB 2550 
012 515 IF PEEK( 53279) <> 7 THEN RETUR 

N :REM ANY CONSOLE SWITCH EX 
ITS MODE 

HB 2520 POKE LMSH,SC2:GOSUB 2550:REM 
RO.TATE HIGH BYTE OF LMS OPE 

RAND 
KI 253 0 POKE LMSH,SC 3 :GOSUB 2550 
"" 2540 GOTO 2510 
~2550 FOR W=1 TO 5:NEXT W:REM SHOR. 

T DELAY 
I:N 2560 RETURN 
G"2600 REM *llllll*ll DLSET *l**lll 

ll*l*l*** 
NO 2610 GRAPHICS 7+32+16 
1"2620 DLIST=PEEK(560)+256*PEEK(561 

) 

Y.Y. 26 3 0 LMSL=DLIST+4:LMSH=DLIST+5 
IB 264 0 SCL=PEE K( LMSL):SC1=PEE K (LMSH 

) 

"1 2650 SC2=SCI - 16:SC3=SC2 - 16 
KD 2660 SCREEN1=256*SC1+SCL:SCREEN2= 

256lSC2+SCL:SCREEN 3 =256*SC3+ 
SCL 

NH 2670 SCREENS I Z E= 3 841 
LA 2680 RETURN 
1Y. 2999 REM *l******'* MLSET *ll**l* 

llllllll·l 
KP 3000 RESTORE 3005 
OH 3002 DIM MDV$(39):FOR W=1 TO 39:R 

EAD P:MOV$(W,W)=CHR$(P):NEXT 
W 

I1H 3 005 DATA 104~ 104, 1 33 ,215,104,133 
,214,104 

NE3006 DATA 133,217,104,1 3 3 , 216,104 
,133,218 

Hf 3 00 7 DATA 104,170,160,0 , 1 7 7,214,1 
45,216 

6J 3 0 0 8 DATA 20~,2 0 8,4,2 30,2 15,230,2 

17,202 
NA3 009 DATA 208,242,198,218,16~238~ 

96 
013 019 REM UPDOWN$ I S MOSTLY MO\'$ W 

ITH A LITTLE ADDED 
fl 3 0 2 0 0 I M UPDOWN$ ( 44) 
LG 3025 RESTORE 3050 
BY. 3030 UPDOWN$=MOV$ 
HE 3 040 FOR W=39 TO 44:READ P:UPDOWN 

$(W,W)=CHR$(P):NEXT W 
LH 3 0 5 0 DATA 104,104,14 1 ,0,208 , 96 
LI 3 060 RESTORE 3090 
f63 070 DIM CALLIO$(7):FOR W=1 TO 7: 

READ P:CALLIO$(W,W)=CHR$(P): 
NEXT W 

Y.L 308 0 RETURN 
L"30 9 0 DATA 104,104 , 104,170, 76,86 , 2 

2 8 
HN 3 1 0 5 REM l ' *l*** SET UP CU RSOR 1M 

AGE *l*l* 
LA 3 11 0 RESTORE 3 1 3 0 
D[3 1 20 FOR W=1 TO 1 3 :R E AD P :IMG$(W, 

W)=CHR$(P):NE XT W 
1:/\ 3 1 30 DATA 0, 7 , 7, 14 , 14, 2 8, 2 8,56,56 

,112,96 , 64,O 
1:1 3140 RETURN © 
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Computers And Society
David D. Thornburg, Associate Editor

That's not a game, that's a microworld...
Although computer manufacturers extol the util

ity of home computers, the overwhelmingly

popular use of these machines has been games.

Many owners of computer stores tell me that

customers come into their stores to purchase a

computer as, for example, an educational tool for

the family, but then purchase five entertainment

programs and only one educational program.

From my perspective there is nothing wrong

with this. Games and playing are an important

part of life. A game gives the player a safe

environment to test the responses of a culture in

a controlled way. Baby tigers play at fighting

with each other, and thus acquire skills they will

need later for hunting and self-protection. Some

one once said that play is the child's work.

Misplaced Calvinism
It is all too easy to get caught up in the idea that

because games are entertaining they are "bad"

for us. This misplaced Calvinism has had some

positive consequences, however. In particular, it

may have caused us to look closely at some of

our games in an effort to provide a rationale for

continuing to play them. For example, in the

early days of personal computing a standard

comment was "That's not a game, that's a

simulation."

This comment, only partially in jest, was ap

plied to many of the programs that embodied

understandable (if somewhat deficient)

representations of the real world. A teacher who

wanted to use the game Lemonade could justify

its use to concerned parents by showing that

children were learning about the marketplace by

David Thornburg is an author and speaker who has been

heavily involved with the personal computer field since
1978. His main interest is in making computers respon

sive to people's needs. He is the inventor of the KoalaPad
graphics tablet and is the author of nine books about
programming. His recent series Computer Art and

Animation (Addison-Wesley) includes four books on Logo

for the Atari, Commodore, Radio Shack, and Tl computers.

Discovering Apple Logo (Addison-Wesley) shows how
Logo can be used as a tool for exploring the art and pat

tern of nature. He has been called "an enthusiastic ad
vocate for a humanistic computer revolution/' and his
editorial opinions have appeared in COMPUTE! since its

inception.

154 COMPUTE! October 19W

running a simulated lemonade stand. By playing

in this environment, they were developing an in

tuition on their own for the types of decisions

(and consequences) that might face them if they

were to engage in business in the real world.

This is not to suggest that all games are

simulations, or that games which aren't simula

tions are not worthwhile. Just the same, it be

came accepted that simulations had a special

quality that made them different and thus accept

able for use in environments where play was

somehow to be discouraged.

Icon-Based Languages
While simulation was a popular topic in the late

1970s, the early 1980s gave us a new set of games

about which I have said, "That's not a game,

that's a language." As regular readers of this

column will recall, I have treated such activities

as Lode Runner and Pinball Construction Set as

though they were icon-based, two-dimensional

computer languages. The most recent entry to

this field, Robot Odyssey I from The Learning

Company, was the subject of last month's column.

The important point regarding this class of games

is that, by playing them, the user is also learning

that the computer is a rich and flexible environ

ment which can be tailored to each user's whims.

If you want to play a simple pinball game, you

can build one; if you want to play a pinball game

that no one can win, you can build that too. The

responsibility for the level and nature of the

game activity has now shifted from the game de

signer to the player. The authors of these new

games provide the player with a set of tools and

an environment with which the player can ex

plore, experiment, and create.

Moldable Microworlds
What happens when a game is both a simulation

and a language at the same time? In that case we

can say "That's not a game, that's a microworld."

The microworld concept is discussed by Sey

mour Papert in his classic book, Mindstorms:

Children, Computers and Powerful Ideas. While a

universally accepted definition of microworlds

has yet to be formulated, I believe that it should

contain at least these basic elements:

First, the microworld must be moldable by

the user. This means that the user should be able
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continuing to play them. For example, in the 
early days of personal computing a standard 
comment was "That's not a game, that's a 
simulation," 

This comment, only partially in jest, was ap
plied to many of the programs that embodied 
understandable (if somewhat deficient) 
representations of the real world, A teacher who 
wanted to use the game Lemonade could justify 
its use to concerned parents by showing that 
children were learning about the marketplace by 

David Thornburg is an author and speaker who has been 
heavily involved with the personal computer field since 
1978, His main interest is in making computers respon
sive to people's needs, He is the inventor of the KoalaPad 
graphics tablet and is the author of nine books about 
programming, His recent series Computer Art and 
Animation (AddIson-Wesley) Includes four books on Logo 
for the Atari, Commodore, Radio. Shack, and TI computers. 
Discovering Apple Logo (AddIson -Wesley) shows how 
Logo can be used as a tool for erploring the art and pat
tem of nature, He has been-called "an enthusiastic ad
vocate for a humanistic computenevolution," and h,1S 
editorial opinions have appeared In COMPUTE! Since Its 
inception, 
154 COMPUTEt October 1984 

running a simulated lemonade stand, By playing 
in this environment, they were developing an in
tuition on their own for the types of decisions 
(and consequences) that might face them if they 
were to engage in business in the real world: 

This is not to suggest that all games are 
simulations, or that games which aren't simula
tions are not worthwhile, Just the same, it be
came accepted that simulations had a special 
quality that made them different and thus accept
able for use in environments where play was 
somehow to be discouraged, 

Icon-Based Languages 
While simulation was a popular topic in 'the late 
1970s, the early 1.980s gave us a new set of games 
about which I have said, 'That's not a game, 
that's a language," As regular readers of this 
column will recall, I have treated such activities 
as Lode Runner and Pinball Construction Set as 
though they were icon-based, two-dimensional 
computer languages, The most recent entry to 
this field, Robot Odyssey I from The Learning 
Company, was the subject of last month's column, 
The important point regarding this class of games 
is that, by playing them, the user is also learning 
that the computer is a rich and flexible environ
ment which can be tailored to each user's whims, 
If you want to playa simple pinball game, you 
can build one; if you want to playa pinball game 
that no one can win, you can build that too, The 
responsibility for the level and nature of the 
game activity has now shifted from the game de
signer to the player, The authors of these new 
games provide the player with a set of tools and 
an environment with which the player can ex
plore, experiment, and create, 

Moldable Microworlds 
What happens when a game is both a simulation 
and a language at the same time? In that case we 
can say "That's not a game, that's a microworld," 

The microworld concept is discussed by Sey
mour Papert in his classic book, Minds/onns: 
Children, Computers and Powerful Ideas, While a 
universally accepted definition of microworlds 
has yet to be formulated , I believe that it should 
contain at least these basic elements: 

First, the microworld must be moldable by 
the user. This means that the user should be able 



to make his or her own constructions within the

context of the microworld, and perhaps to

change some of the underlying characteristics of

the environment. This is a characteristic of Pin-

ball Construction Set where, for example, the user

can build his or her own pinball games and can

even adjust the "gravity" field in which the

game is played.

Second, the microworld must support a fan

tasy that has some relevance or connection to the

real world. The skills that one obtains in the

microworld are clearly more beneficial if they

have some connection to the rest of the user's

life.

A question that arises is just how much of a

real-world connection is needed to qualify a pro

gram as a microworld. Lemonade is a fine repre

sentation of a real-world environment, but it is

not a microworld simply because the program

does not allow the user to modify the rules by

which the lemonade stand is run. Logo's turtle

geometry is a microworld since drawing and

movement are real-world activities, and the user

has the flexibility to explore and modify the

environment at will. I feel that Rocky's Boots and

Robot Odyssey are microworlds as well, since

these programs develop an understanding of for

mal logic by allowing the user to construct and

operate machines of the user's own design.

Paper! Speaks Out

My view of microworlds is perhaps a bit broader

than that of Seymour Papert who, at the Logo 84

conference in Boston, had this to say about the

topic:

If we look at environments such as

Budge's program for building pinball

machines, I feel that these programs

have many of the elements of a well-

designed microworld: They are child-

centered; they're driven in a constructive

way; no one is giving you exercises,

you can sit there, working with the sys

tem without anybody saying "Do this,

solve this problem." But they do lack

something that the turtle world has: a

set of recognizable mathematical

programming ideas.

Our task has to be to continue to

invent worlds that have both open-

endedness and a connection to other
ideas in our culture.

Rocky's Boots is an example of

something significant: It does incor

porate some very fundamental ideas.

The idea that you can build, from sev

eral logic elements, any computational
device, is surely one of the most

powerful ideas of all time. It's one of

the ideas that one might say gave rise

to the whole microcomputer revolution.

So you can't say of Rocky's Boots that it

doesn't tap into powerful ideas. But

you can say that hardly any of the

people who use it—be they teachers or

children—acquire through using it any

appreciation of this particular powerful

idea or any uses of this particular

powerful idea outside of the use of this

program.

The major task of our microworlds

is to link what we learn to the outside

world. With the turtle, there is a cul

tural resonance with the outside world.

I don't think that the idea of a univer

sal logical element has such a res

onance. Not in the lives of children

anyway. How could it acquire one? It

could only do it through quite pro

found change on a cultural level in the

learning world. There are certain ideas

of the turtle world, like drawing, that

are already part of our culture. So,

through the turtle, we pick up a

mathematical form of that idea that fits

in with our world.

Adult Environments
Except for his perception of Rocky's Boots,

Papert's view of microworlds is not so different

from mine. I would argue more for the creation

of microworlds for adults and children alike. To

the extent that they are useful (and entertaining)

environments for children, appropriately de

signed microworlds can be captivating environ

ments for adults as well.

Regarding the future of microworld develop

ment, Papert went on to say:

If we look ahead ten years to the future

of Logo, we might find, to a large part,

that it presented us with the first of

many microworlds that have become, if

not the substitute for what we call

curriculum, the vitally important part of

what constitutes the learning environ

ment for children. I envision the exis

tence of 10 to 30 microworlds of which

the turtle world is but one example.

Some of these might be controlled by a

computer language like Logo, and some

of them won't, but they will all be

computer-based worlds in which power

ful central ideas either exist already in

our scientific and intellectual heritage, or

will come about in the interim. This net

work of microworlds will have a different
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the extent that they are useful (and entertaining) 
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not the substitute for what we call 
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what constitutes the learning environ
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Will come about in the interim. This net
work of microworlds will have a different 

October 198d COMPUTEI 155 



kind of life. If something like Rocky's

Boots is one of them, it will have its cul

tural resonances, and will have a form

that will let you meet these ideas in

appropriate manners when you are six,

and again as you grow older. The shape

of the learning environment will be in

fluenced by the kinds of movements that

Logo is part of, and 1 see that as the im

mediate task of the next ten years.

The Computing Horizon

What I find so absolutely fascinating about all of

this is that the personal computer software in

dustry is far from falling into a rut. Just as we

start to identify and classify certain types of soft

ware, entirely new categories appear on the ho

rizon. Games become simulations, simulations

become languages, and in the process the

combinations become microworlds. As all of

these advances are taking place, the computer it

self appears to be drifting ever further into the

background. We are increasingly interested in

computing and decreasingly interested in the

computer per se.

Even as I find myself getting tempted to de

sign new microworlds of my own, I have the

nagging suspicion that by next year I'll be saying,

"That's not a game, that's a ...." q
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Commodore

Disk Pattern Matching
Part 2

Jim Butterfield, Associate Editor

Last month we looked at some of the features of pat

tern matching. Now let's see how to deal with those

annoying comma files.

Most disk users who do a little programming end

up with one or more files on disk with an odd

name: a comma. The files seem to be good, but

the name makes them impossible to handle: It

seems that you can't open or scratch such a file

since attempting to use such a name always gives

a syntax error response.

Such files seem so inaccessible that many

users start to wonder how they managed to cre

ate them in the first place. Any attempt to create

them deliberately usually ends up in the same

syntax error message.

Just in case you've never seen one, or won

der how they happen, the following program has

a bug which will cause a comma file to be cre

ated. You may want to try it.

100 INPUT "NAME OF FILE";NS

110 OPEN 1,8,3,110:"+F$+",S,W"
120 FOR J=l TO 50

130 PRINT#1,SQR(J)

140 NEXT J

150 CLOSE 1

The above program puts 50 square root values

on a file. The user is asked to give a filename,

which becomes the string variable N$. The pro

gram then opens a sequential file for writing, but

there's an oops: We mistakenly use variable F$

for the filename instead of N$. F$ contains

nothing; so we create a "no name" file—our

open name file string ends up as "0:,S,W". The

disk opens the file, but can't find a name; so it

uses the first character it sees where the name

should be: the comma.

The same thing could happen on a Com

modore 64 or VIC even if the program were cor

rect, with N$ instead of F$ in line 110. If the

user pressed the RETURN key instead of typing

in a filename, N$ would contain nothing—it

would be a "null string," and the same comma

file would be written. By contrast, a "nothing"

input on a PET/CBM would cause the program

to stop and the file wouldn't be written.

Oddly, you can have more than one comma

file on a disk. You won't get a FILE EXISTS

message.

Scratching Comma Files
If your disk has one or more comma files and

you just want to get rid of them, the job is fairly

easy. Use pattern matching to find out how

many files you have with one-character names.

Type:

LOAD "$0:?",8

LIST

or, with the DOS wedge:

@$0:?

and you'll see all the one-character names,

including all the comma files.

If you have any files other than the comma

ones with one-character names, change their

names using the RENAME command. For ex

ample, if you have a file named X, you could

temporarily change it to X99. After the comma

files are gone, you can change the name back

again. To change name X to X99, type:

OPEN 15,8,15

PRINT#15,"R0:X99=O:X"

CLOSE 15

or, with the DOS wedge:

@RO:X99=0:X

Now, take the same directory command as

before to get a new list of the files with single-

character names. If you've correctly renamed the

legitimate files, you'll get only the comma files. If

you have missed any, go back and rename them.

When you are sure that the only one-character
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rect, with N$ instead of F$ in line 110. If the 

user pressed the RETURN key instead of typing 
in a filename, N$ would contain nothing- it 
would be a "null string," and the same comma 
file would be written. By contrast, a "nothing" 
input on a PET/ CBM would cause the program 
to stop and the file wouldn't be written. 

Oddly, you can have more than one comma 
file on a disk. You won't get a FILE EXISTS 
message. 

Scratching Comma Files 
If your disk has one or more comma files and 
you just want to get rid of them, the job is fairly 
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many files you have with one-character names. 
Type: 
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including all the comma files. 

If you have any files other than ·the comma 
ones with one-character names, change their 
names using the RENAME command. For ex
ample, if you have a file named X, you could 
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legitimate files, you'll get only the comma files . If 
you have missed any, go back and rename them. 

When you are sure that the only one-character 
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names belong to comma files, get rid of them

with the Scratch command. Type:

OPEN 15,8,15

PRINT#15,"S0:?"

CLOSE 15

or, with the DOS wedge:

@S0:?

One command scratches all the files. The job is

done.

Reclaiming Data

It would be nice if we could rename files using

the same pattern-matching system. Sometimes

the data on a file is of value, and we'd like to re

claim it. Providing we need only the first comma

file, we can usually get the information back.

We follow the previous procedure of insur

ing that the comma program is the only single-

character name on the disk. If it's a program (and

this is rare), we can usually get it with LOAD

"?",8 followed by a save with an appropriate

name. If it's a sequential file (by far the most

common situation), we must write a small pro

gram to read the data.

If we just want to read the data, and not

copy it to a new file, the following simple pro

gram will work with most files:

100 OPEN 1,8,2,"0:?,SfR"

120 INPUT#1,A$

140 PRINT A$

160 IF ST=0 GOTO 120

180 CLOSE 1

If we want to copy the data to a new file, the

above program needs to be expanded a little:

100

110

120

130

140

150

160

170

180

OPEN 1,8,3,"0:?,S,R"

OPEN 2,8,4,"0:RECLAIM,S,W"

INPUT#1,A$

SW=ST

PRINT A?

PRINT#2,A?

IP SW=0 GOTO 120

CLOSE 2

CLOSE 1

As you can see, we're still using pattern match

ing to get the data. If your file is more complex,

you may still use the same techniques to go after

the information. Line 110 has named the new file

RECLAIM; you may of course give it any name

you like.

Pattern matching is useful for a variety of

disk tasks. It's almost indispensable for dealing

with the comma file.

Comma files are caused by programming or

user mistakes. Get after them quickly, since you

might be able to reclaim information written

there. And, of course, look to the cause of these

files—something needs fixing. ©
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(D.T1I9.95

(D.TH9.95

(D.TH9.95

,.|D)34.95

(D)34.95

(D>34.95

(D134.95

(0)34.95

. (0)25.95

HmeMoneyMgr IDISI.OO

Qmniwriter ID)24.2O

Mulnplan (0)59.95

Ht-s WriterM <C)30.45

Gridrunner (C)20.9S

M Forth (O49.95

HF5Ganicst(4 (D)27.95

Minnesota Fils Pool (020.45

HHS Modem I (DMh.95

Mlcroprose

Hellcat Ace (DI23.95

SoloFHght lD)2b.95

NaloCimmander (D>26.95

F-15Eagle

Story Machine (O27.25

Trains (DI27.95

Aerobics (D|30.9S

Scuboroogb

Songwriter (DI3S.95

Master Type (D131.9S

(027.00

(D)27.0O

(D.TI27.OO

(DI27.OO

(027.00

tD)39.95

|D)25.95

ID125.95

(0)29.95

(D)25.95

.(D)3"'.95

(D)30.95

lDi.'".95

He8 Software

HesMnnM

I unle Graphics II

(027.00

(C)40.60

Flight Simulatorll IDJ44.95

Night Mission Pinball . ...(D)2b,95

Spinnaker

Alf intheColorCaves (O27.95

Bubble Burst (O27.95

Juke Bo. (O27.95

Kidwriter (0)23.95

Face Maker (D.C)23.b5

Hey Diddle Diddle (D)2O.3O

Kindcrcomp [D.O20.30

SnooperTroops (DJ27.OO

Fraaion Fever (C]2J.bS

Amazing Thing (D)27.OO

AlphabeiZoo (D123.65

Kids on Keys (D.O23.&S

Delta Drawings (O27.25

L'p for Grabs (O27.25

Cosmic Life (O23.65

Ft. Apocalypse (D.023.70

Shamus (D.O23.70

Blue Mn (D.O23.70

Zajixon ....(DJI7.95

SSI

Combat Leader (D)29.00

Knights of the Desert (DJ29.O0

Computer Baseball (D129.0O

Eagles (D129.00

Ring Side Seat ID129.O0

RFD 19&S (D)29.9S

Germany 1985 (0)34.95

Golf ...■ (DJ29.95

Broadsides (D13I.95

Electronic Ait»

One on One (DI37.OO

Music Construction (DI37.00

SkyFo^ [D)37.00

Mlicrlluieom

Doodle (D131.95

WordPro3+ (DJ76.95

Trivia Mania (D)33.95

PaperClip /w Spell Pack .. (D)89.95

Orical (D179.95

Musicalc (D)4!.9S

Mr. Robot (D)2b,95

To order call mil free or send b\

. S2M for shipping with an addm

change Credit and exchange only please. Fur

ail. We accept Visa. Master Card. American Express or Money Orders. Personal checks allow two weeks In clear. Add

jISI.05 larC.O.D. orders. Other countries please call on shipping with a minimum ofSIO.OO. All prices are subject to

authorization call [214\ 759-8937.

ATARI, APPLE, IBM, SOFTWARE LISTS AVAILABU

For._
FM ORDERS OM.T CALL TOLL FREE

Outside Texas Inside Texas

1-800-527-8698 1-800442-8717

LONGVIEW, TX.

75606

Ciimniiidnre b4

Kxccuiive M

1541 Dis1! Drive

1530 Datasctlc

MPS HOI Printer

Iti50 Automodem

I 702 Color Monitor

IdOO Modem

M Prog. Hef. Guide

BASF 21.95

SoftBoXlO). .. .23.80

Jot *licks

Wico

Command Clrl .. .19.50

Wico-Boss" ... .13.50

Wko Red Ball....20.75

WicoPowerGrip .20.75

Cardo

Card + C 68.25

CardB 37.85

Cass. Interface .. .33.25

5 Slot Expansion. .60.25

Numeric Keypad .30.25

GEMINI Primers

ITSULLIVAN

Furnilurc

MAXTBON

Daiaseiies

Only IO"'a n/ Svfiwate

«■)■ carry is lifted on

this ail. Call ifthere is

a tiilr vim m-i-d for ull

rampttlers, We an-

hi-rr to vi'n'i" li»u.'

names belong to comma files, get rid of them 
with the Scratch command. Type: 

100 OPEN 1,8,2,"0: ? ,S,R " 
120 INPUTH ,A$ 
140 PRINT A$ 
160 IF ST=0 GOTO 120 
180 CLOSE 1 

OPEN 15,8,15 
PRINT#15,IIS0:?" 

. CLOSE 15 

or, with the DOS wedge: 

@so:? 

If we want to copy the data to a new file, the 
above program needs to be expanded a little: 

100 OPEN 1,8,3,"0:?,S,R" 

One command scratches' all the files. The job is 
done. 

110 OPEN 2,8,4,"0:RECLAIM,S,W Il 

120 INPUTU ,A$ 

Reclaiming Data 

130 SW=ST 
140 PRINT A$ 
150 PRINT t 2,A$ 
160 IF SW=0 GOTO 120 
170 CLOSE 2 
180 CLOSE 1 

It would be nice if we could rename files using 
the same pattern-matching system. Sometimes 
the data on a file is of value, and we'd like to re
claim it. Providing we need only the first comma 
file, we can usually get the information back. 

We follow the previous procedure, of insur
ing that the comma program is the only single
character name on the disk. If it's a program (and 
this is rare), we can usually get it with LOAD 
"?",8 followed by a save with an appropriate 
name. If it's a sequential file (by far the most 
common situation), we must write a small pro
gram to read the data. 

As you can see, we're still using pattern match
ing to get the data. If your file is more complex, 
you may still use the same techniques to go after 
the information. Line 110 has named the new file 
RECLAIM; you may of course give it any name 
you like. 

Pattern matching is useful for a variety of 
disk tasks. It 's almost indispensable for dealing 
with the comma file. 

If we just want to read the data, and not 
copy it to a new file, the following simple pro
gram will work with most files: 

Comma files are caused by programming or 
user mistakes. Get after them quickly, since you 
might be able to reclaim information written 
there. And, of course, look to the cause of these 
files-something needs fixing. © 
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COMMODORE 64~ SOFTWARE 
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..... IO.TJI9.9:' 

Englishl Spanish .......... (0)J4.95 
Science .................. (0)34.9S 
History Gt'Ograph~· ....... (0)34.95 
Music Theor~' . . .... (OIJ4.95 
M~thema tio . (0 IJ4.95 
Entr nainment Tonight 
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Ep~l 
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Face Make. . . ..... (O.c)2J.05 
He)" Diddle Diddle ....... . (0)20.30 
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Snooper Troops. . ... .. (0)27.00 
Fraction Fever .. . ... (023.05 
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Delta Drawings .... . .. .... (C)27.25 
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Cosmil' life . . .. (C)2J .05 
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Golf ........... ....... . . (0)29.95 
Broadsides ..... ........ . (0)J I.95 
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Ont' on One . 
Music Construct ion . 
Sky Fo~ . 
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Doodle . . .............. (0)3 1. 
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Mr. Robot ............... (0)2&.95 

To o,d .. , cull 1011 f ru 0' J/i'"d by mutl. W .. UCC .. pl Vi.lu. Muu .. , Cu ,d. Am .. , in", £xpre$.I 0' M o"f'Y Orders. Pe'$u" iJ l rhech ul/o .... , .. ·o .. · .. l'b '0 de"' . Add 
1}.1}f) /'" Ihlppi"R "'I,h "" udduw II,,11l.65 (0, CO. D. 0,11 .. , .1. 0,10 .. , cOIJII"ie.l pleuJ .. roll Oil l hippillS ... ith u mim'mlJm of S /O.OO. All price.! u, .. JlJbju l IU 

ch""Re. C, .. di, u"d l'Zchu"lil" 0'1 1)" pI .. u.! ... Fu , ,elilm uIIIJron:olio" rail !2/41 759·89J7. 

(·"rnnll1d ... t' b4 
bC"uti~e b4 
1 541 D;~k Or;~e 

15.10 Dalils,·tte 

11150 AUlomodem 
1702 Color Monitor 
IhOO Modem 
b4 Prog. Rd. Guide 
!lASF ........... 21.9~ 
SOfl Box (101 .. ... 23.80 

Wicn 
Comm3nd Or! ... 19.50 
Wiro "Bo~s" .... IJ.50 
Wil"o Red Ball .... 20. 75 
W"'u Po .. er Grip . 20.75 
c..d. 
Card + G . . . 08.25 
Card B . . . J7.85 
Cas~. lnterface . .. 3J.25 
5 SI"t Expansion . . tJO.25 
Nu",c.;,· KC~' pad . 30.25 
liEMINI Prinlcr~ 
O'SULLlYAN 
rurn;IUrl' 
MAXTII:ON 
IhlaSC II.·~ 

01l ~\' f(Ia ~ "/ S"/, .. ·,, ,,· 
,,',' ,.,,'-:t. I.' 115ft'd "II 
Ihl.\ ",I. C"II ;/" Ih,·,,.,, 
" ,i,/,· pm ,,,.,.J /i" "If 
"""'1"'"'' '' W, . "r,' 
h"r,' '" ,,',.., ',' .1"",,' 



Tl Disassembler
James Dunn

Since information on the operating system and

BASIC interpreter used by the TI-99 is scarce, "Tl

Disassembler" will come in handy if you want to

try your hand at programming in TI-9900 machine

language.

A disassembler converts the jumble of numbers

that actually constitute a machine language pro

gram into a more readily understandable form.

For each machine language instruction (called an

opcode), Tl has established a one- to four-letter

representation called a mnemonic. This

disassembler decodes the contents of memory

into standard Tl mnemonics, making ML pro

grams less difficult to understand. However, this

program will not teach you machine language

programming. To use this program, you must

have at least an elementary understanding of Tl

machine language and a familiarity with TI's

standard format for ML assemblers. Refer to any

of the several books on this subject for further

information.

This Disassembler is written in Extended

BASIC. However, it can be easily translated for

the Mini Memory or Editor/Assembler cartridges.

All that is necessary is to unstack the lines so

that there is only one statement on a line. All the

commands can be found in console BASIC except

the PEEK command which is in Extended BASIC,

and also available when the Mini Memory or

Editor/Assembler cartridge is installed.

Printer Output

Depending upon your printer setup, you may

have to modify line 110 or the subroutine start

ing on line 860, which prints to the screen. It

might be wiser to leave that routine as is and just

add the extra lines necessary to output to your

printer.

Notice that all computations and input are in

decimal. If you want hexadecimal numbers, you

can modify the program to add conversions. Be

warned, however, that this will slow down the

program. When you are disassembling 16K

blocks, that can be something to think about.

The Disassembler does an excellent job on

machine language programs; however, it has one

weakness. It cannot tell if the area of memory

you ask it to disassemble contains data, text, or

jump tables. It will attempt to disassemble these

as if they were legitimate opcodes. To tell if this

is happening, watch for the BYT output, which

indicates that the area you are disassembling

contains something other than machine

language.

Where You Can't PEEK

The Disassembler can only look into the CPU

address space. This is a fault of the architecture

of the computer itself. Since the 16K RAM area

used by console BASIC is not connected to the

CPU, but rather to the VDP (Video Display

Processor), the Disassembler cannot access it.

Also unreadable are the GROMs which contain

the GPL. If you have expansion memory, it is

accessible, as are the command modules. Both

the Mini Memory and the Editor/Assembler car

tridges provide PEEK and POKE commands

which can access these areas.

In order to be consistent with Tl machine

language conventions, the Disassembler uses the

same field symbols and addressing mode sym

bols used in the Tl Editor/Assembler package. In-

case you don't have that package, Tables 1 and 2

show the symbols.

Explanation Of Program

30-110 Initialization and input.

120 Start of main loop.

140 PEEK locations.

150-260 Determines the format of the opcode and sends

program to appropriate line number for decoding.

270-370 Decodes Format VIII opcodes.

380-420 Decodes Format VI opcodes.

430-450 Decodes Format V opcodes.

460-530 Decodes Format II opcodes.

540-590 Decodes Format IV opcodes.

600-680 Decodes Format III and IX opcodes.

690-780 Decodes Format I opcodes.

790-810 Decodes Format VII opcodes.
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TI Disassembler 
James Dunn 

Since information on tile operating system and 
BASIC interpreter used by the TI-99 is scarce, "TI 
Disassembler" will come in handy if you want to 
try your hand at programming in TI -9900 machine 
language. 

A clisassembler converts the jumble of numbers 
that actually constitute a machine language pro
gram into a more readily understandable form. 
For each machine language instruction (called an 
opcode), TI has established a one- to four-letter 
representation called a mnemonic. This 
disassembler decodes the contents of memory 
into standard TI mnemonics, making ML pro
grams less difficult to understand. However, this 
program will not teach you machine language 
programming. To use this program, you must 
have at least an elementary understancling of TI 
machine language and a familiarity with TI's 
standard format for ML assemblers. Refer to any 
of the several books on this subject for further 
information. 

This Disassembler is written in Extended 
BASIC. However, it can be easily translated for 
the Mini Memory or Editor/Assembler cartridges. 
All that is necessary is to unstack the lines so 
that there is only one statement on a line. All the 
commands can be found in console BASIC except 
the PEEK command which is in Extended BASIC, 
and also available when the Mini Memory or 
Editor/Assembler cartridge is installed. 

Printer Output 
Depencling upon your printer setup, you may 
have to modify line 110 or the subroutine start
ing on line 860, which prints to the screen. It 
might be wiser to leave that routine as is and just 
add the extra lines necessary to output to your 
printer. 

Notice that all computations and input are in 
decimal. If you want hexadecimal numbers, you 
can modify the program to add conversions. Be 
warned, however, that this will slow down the 
program. When you are disassembling 16K 

blocks, that can be something to think about. 
The Disassembler does an excellent job on 

machine language programs; however, it has one 
weakness. It cannot tell if the area of memory 
you ask it to clisassemble contains data, text, or 
jump tables. It will attempt to clisassemble these 
as if they were legitimate opcodes. To tell if this 
is happening, watch for the BYT output, which 
inclicates that the area you are clisassembling 
contains something other than machine 
language. 

Where You Can't PEEK 
The Disassembler can only look into the CPU 
address space. This is a fault of the architecture 
of the computer itself. Since the 16K RAM area 
used by console BASIC is not connected to the 
CPU, but rather to the VDP (Video Display 
Processor), the Disassembler cannot access it. 
Also unreadable are the GRaMs which contain 
the GPL. If you have expansion memory, it is 
accessible, as are the command modules. Both 
the Mini Memory and the Editor/Assembler car
tridges provide PEEK and POKE commands 
which can access these areas. 

In order to be consistent with TI machine 
language conventions, the Disassembler uses the 
same field symbols and addressing mode sym
bols used in the TI Editor/ Assembler package. In· 
case you don 't have that package, Tables 1 and 2 
show the symbols. 

Explanation Of Program 

30-110 
120 
140 
150-260 

270-370 
380-420 
430-450 
460-530 
540-590 
600-680 
690-780 
790-810 

Initialization and input. 
Start of main loop. 
PEEK locations. 
Determines the format of the opcode and sends 
program to appropriate line number for decoding. 
Decodes Format Vlll opcodes. 
Decodes Format VI opcodes. 
Decodes Format V opcodes. 
Decodes Format II opcodes. 
Decodes Format TV opcodes. 
Decodes Format UJ and IX opcodes. 
Decodes Format I opcodes. 
Decodes Format VII opcodes. 
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820 If not one of the above, byte is not a valid opcode.

840 Optional sound signal and hold when no opcode

found.

860 Print to screen routine.

900 Subroutine to READ DATA and pick out

mnemonic.

930 Subroutine to decode the Ts address mode.

1000- DATA statements which contain mnemonics listed

according to their Format,

Variables Used

A

Al

A$

B

B$

C$

H

I

J
J$
K

L

N

01

02

03

04

PR

Q$

R

TR

Z

Start address

Temporary variable to cover quirk of PEEK statement

Opcode

End address

Source field

Destination field

High byte of PEEK address

Temporary loop variable

Base to which value K is added

Want printout

Displacement variable for loop

Low byte of PEEK address

Computed total of H and L

next bytes in order after L

Printout variable (0 = no, 1 = y)

Temporary storage for txfr to A$

Register number

Loop indicator

Number of opcodes in format type

Table 1:ti opcode

CO

D

NU

5

Td

Ts

WR

Count

Destination operand

Number

Source operand

Specific address mode

Specific address mode

Workspace register

Held Symbols

of destination operand

of source operand

Table 2: Tl Addressing Mode Symbols

#

@

means indirect address mode

means Indexed address mode

after * means Auto Increment address mode

means Workspace Register address mode

means Direct address mode

Tl Disassembler

30

40

50

7 0

80

90

100

REM INITIALIZE

TR=0 :: CALL CLEAR :

PRINT "START ADDRESS

EVEN DECIMAL NUMBER

T A

THEN 80

>INT(A/2)THEN

END ADDRESS ?'

DECODE FROM :

PR = 0

(MUST BE AN

INPU

IF A=0

IF A/2

PRINT

P R I N T

";B

PRINT

INPUT

11 TO

B$-"R"S(5TR$ (R

IF TR< TH

WANT PRINTOUT INPUT

110 IF J*="Y" THEN PR=1 :: CLOSE #1

:: OPEN #1:"RS232",OUTPUT

120 IF A>=B THEN 50

130 A1=A :: IF A>32767 THEN Al=A-65

536

140 CALL PEEKKfll,H,L,01,02,03,045

150 REM TEST FOR OP CODES Si ADDRESS

MODES

160 N = H*256 + L :: IF N!: 16383 THEN 69

0

170 IF NM4335 THEN 600

180 IF N>12287 THEN 540

190 IF NM1263 THEN 600

200 IF N>8191 THEN 600

210 IF N>4095 THEN 460

220 IF N>2047 THEN 430

230 IF N>1023 THEN 380

240 IF N>831 THEN 790

250 IF N>511 THEN 270

260 GOTO 820

270 REM FORMAT VIII OP-CODES

280 IF (L AND 16)=16 THEN 820

290 RESTORE 1020 :: J=4S0 :: Z=5 ::

K=32 :: R-(L AND 15):: N=((H A

ND 3>*256)+(L AND 224):: GOSUB

900

300 IF TRO1 THEN 330

310 C*=STR*(01*256+02):: A = A + 4

320 BS=MR"?<STR$ (R) & " , " :: BOTO 370

3 30 Z=2 :: GOSUB 900 :: IF TRO1 TH

EN 350

340 C*="" :: A=A+2 :

):: BOTO 370

350 2=2 :: GOSUB 900

EN 820

360 B*=STR*£01*256+02)::

$=■■■■

370 GDSUB 860 : : TR = 0 : : GOTO 120

380 REM FORMAT VI OP-CODES

390 N=(H*256)+iL AND 192):: J=960 :

: Z=14 :: K=64 :: RESTORE 1000

:: GOSUB 900

400 GOSUB 930

410 C*="" :: IF A$="B" AND Bt="*Rll

11 THEN C*="(SAME A3 RTS>"

420 GOSUB 860 :: TR=0 :: GOTO 120

430 REM FORMAT V OP-CODES

440 N=(H AND 11)*256 :: J=1792 :: C

D=(L AND 240):: WR=(L AND 15)::

RESTORE 1040 :: Z=4 :: K=256 :

: GOSUB 900

450 B4="R"8eSTR*<WR) &" , " :: C$ = STRt(

CD):: A=A+2 :: GOSUB 860 :: TR=

0 :: GOTO 120

460 REM FORMAT I I OP-CODES

470 RESTORE 1050 : : J=3840 : : TR = 0

:: Z=13 :: K=256 :: N=H*256 ::

GOSUB 900

430 IF TR=0 THEN 500

490 B$=STR*(2*L+2):: GOTO 520

500 Z=3 :: K=256 :: GOSUB 900

510 B*=STR*<L)

520 C*="" :: A = A + 2 :: IF A$="JMP" A

ND B*="2" THEN Ct="iSAME AS NOP

530 GOSUB 860 :: TR=0 :: GOTO 120

540 REM FORMAT IV OP-CODES

550 IF (H AND 252)=48 THEN A$="LDCR

11 : : GOTO 530
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820 
840 

If not one of the above, byte is not a valid apcade. 
Optional sound signal and hold when no apcade 
found. 

860 
900 

Print to screen routine. 
Subroutine to READ DATA and pick out 
mnemonic. 

930 
1000-

Subroutine to decode the Ts address mode. 
DATA statements which contain mnemonics lis ted 
according to their Format. 

Variables Used 
Start address A 

Al 
A$ 
B 
B$ 
C$ 
H 
I 

Temporary variable to cover quirk of PEEK statement 
Opcode 

J 
J$ 
K 
L 
N 
01 
02 
03 
04 
PR 
Q$ 
R 
TR 
Z 

End address 
Source field 
Destination field 
High byte of PEEK address 
Temporary loop variable 
Base to which value K is added 
Want printout 
Displacement variable for loop 
Low byte of PEEK address 
Computed total of Hand L 

} next bytes in order after L 

Printout variable (0 ~ no, 1 ~ y) 
Temporary s torage for txfr to A$ 
Register number 
Loop indicator 
Number of apcades in format type 

CO Count 
D Destination operand 
NU Number 
S Source operand 
Td Spedfic address mode of destination operand 
Ts Specific address mode of source operand 
WR Workspace register 

Table 2: TI Addressing Mode Symbols 

• means Indirect address mode 
(R) means Indexed address mode 
+ after · means Auto Increment address mode 
# means Workspace Register address mode 
@ means Direct address mode 

TI Disassembler 

30 REM INI TIAL I ZE 
40 TR=0 :: CALL CLEAR .. PR=0 
50 PRINT "START ADDRESS (MUST BE AN 

EVEN DEC I MAL NUMBER ) ? " • • I NPU 
T A 

60 
70 
80 
9~1 

I F A=~J THEN B0 
IF A/2 <> I NT(A / 2)THEN 
PR I NT "E ND ADDRESS ? " 
PRINT "DECODE FROM : 
"; B 

50 
.. INPUT B 

" ; A ; " TO : 

100 PR I NT " WAN T P R IN T OU T?" IN P UT 
J $ 
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110 IF J$="Y " TH EN PR = I . . CLOS E III 
.. OPE N III : "RS232",O UTP UT 

120 IF A) =B THE N 50 
130 AI=A . . I F A >32767 TH EN A I = A-6 5 

536 
140 CALL PEEK(AI, H,L,01,02,03,04 ) 
150 REM TEST FOR OP CODES. ADDRESS 

MODES 
160 N=H*256+L :: IF N) 16383 THEN 69 

o 
IF N ) 1 4335 THEN 600 
IF N} 1 2287 THEN 540 
IF N ) 1 1263 THEN 600 
IF N}819 1 THE N 600 
IF N ) 4 095 THE N 4 60 
IF N) 20 4 7 THE N 4 30 
IF N > 1 023 THEN 380 

170 
180 
190 
200 
2 1 0 
220 
230 
2 4 0 IF N) B31 THEN 790 
250 IF N) 511 THEN 270 
260 GOTD 820 
270 RE M FO RM AT VIII OP - CODES 
280 IF (L AND 16)=16 THEN 820 
290 RESTORE 1020 :: J=480 : : Z=5 . . 

K=32 :: R= ( L AND 15):: N= « H A 
NO 3) *256) + (L AND 224): : GOSUB 
900 

3 00 IF TR <> 1 THEN 330 
310 C$=STR$(01*256+02 ) :: A=A+4 
320 B$= "R"&STR$ ( R)&"," . . GOTO 370 
3 3 0 Z= 2 :: GOSUB 900 :: IF TR () I TH 

EN 3 50 
3 4 0 C$ = "" .. A= A+2 : : B$ = "R" . STR$ (R 

) : : GO TO 37121 
3 50 Z=2 : : GOSUB 90~1 : : IF TR < > 1 T H 

EN 82 0 
3 60 B$=STR$ (01 *256+02) : : A=A+4 : : C 

$ = " " 
37 0 GOSUB 860 :: TR=0 : : GOTO 120 
3 80 REM FORMAT VI OP - CODES 
3 90 N=(~*256 ) + ( L AND 192): : J=960 

Z= 14 : : K= 64 : : RESTORE 1000 
. . GOSUB 900 

400 GOSUB 930 
410 C$=" " .. IF A$="B" AND B$ = "*Rll 

" THEN C$="(SAM E AS RTS)" 
420 GOS UB 860 : : TR=0 :: GOTO 120 
430 REM FO RMAT V OP - CODES 
44 0 N=(H AND 11)*256 :: J = 1792 :: C 

0 = (L AND 2 40) :: WR= (L AND 15) :: 
RESTORE 1040 : : Z=4 : : K=256 : 

GOSUB 900 
450 B$="R " & STR $( W R)&" ~ " .. C$= S TR$( 

CD) : : A=A+2 .. GOS UB 860 . . TR= 
0 . . GO T O 120 

460 REM FOR MAT I I OP-CO DES 
470 RESTORE 1050 . . J=384 0 .. TR=0 

. . Z=13 : : K= 256 .. N=H*256 : : 
GOS UB 900 

4 80 IF TR=0 THEN 5 00 
490 B$=ST R$(2*L+2) :: GOTO 520 
500 Z=3 :: K=256 :: GDSUB 900 
5 1 0 B$=STR$ (L) 

520 C$="" .. A=A+2 .. I F A$="J MP" A 
NO B$="2" THEN C$= " (SAME AS NOP 
) " 

530 GO S UB 860 .. T R=0 :: GOTO 120 
5 4 0 RE M F ORMAT I V OP- CODES 
550 I F CH AND 2 5 2)=48 T HE N A$="LDCR 

.. GOTO 580 



160 IF -j \ — =; t)= THEN A*="STCR<H AND

11 : : GOTO 580

GOTO S20

GOSUB 930 :: NU=(iH AND 3)*4)+(

(L AND 192)/64)

C*=" , "J^STR* (NU> : : GOSUB 860 ::

TR=0 ;: GOTO 120

REM FORMAT III & IX OP-CODES

RESTORE 1070 :: J=7168 :: N=t(H

AND 60)*256):: D=<(H AND 3>*4)

K=10

#"&STR*<

GOS

+(<L AND 192)/64):: Z=3

24 :: GOSUB 900

IF TRO1 THEN 650

C*=" , "«c"R"SiSTR* (D)

GOSUB 930 :: GOSUB 860

: : GOTO 120

IF NO11264 THEN 670

A*="XOP" :: Ct="XOP OP

D):: GOTO 640

J=13312 :: Z=2

UB 900 :: IF TR

GOTO 640

REM FORMAT I OP-CODES

RESTORE 1080 :: J=12288

AND 224)*256 :: Z=12 :

:: GOSUB 900

TD=(H AND 12):: D=MH AND 3)*4)

+ ( <L AND 192)/64):: GOSUB 930

IF TD = 0 THEN C* = " , " & " R " &STR* ( D )

:: GOTO 770

: K = 1 0 2 4 : :

>1 THEN 820

: N= <H

K=409 6

570

58 0

590

600

610

620

630

640

650

660

670

680

690

7 00

710

720

730

740

750

760

770 GOSUB 860 :: TR = 0 :: GOTO 120

780 IF (TD =8)AND(D =0)THEN C*=",3"&S

TRS(01*256+02):: A=A+2 :: JF TS

= 32 THEN C*=", 3 "?<STR* (03*256 + 04

790 REM FORMAT VI I

800 N=<H*256+L):: A = A + 2 :: B*<-" " ::

:: RESTORE 1100

810 GOSUB 900 :: GOSUB 860 :: TR=0

:: GOTO 120

820 REM NOT OP-CODE

830 AS="BYTE" :: B*=STR*<<H*256)+L)

: : C$ = CHR$ <H)&" "&CHR$(L) : : A = A

+2 :: GOSUB 860

840 REM CALL SOUND(800,400,0):: ACC
EPT Q4* :: GOTO 97

850 GOTO 120

860 REM PRINT ROUTINE

870 PT* =STR* (Al ) S<" "gtA*^" "S*B*&C*

:: PRINT PTS :: A1=A

880 IF PR=1 THEN PRINT #l;TAB(10)-p
T«

890 RETURN

900 REM FIND OP-CODE FROM DATA

910 FOR 1=1 TO Z :: J=J+K :: READ Q

IF TD=4 THEN C*=","&"*

):: GOTO 770

IF TD=12 THEN C*"*", M8e"

)&"+" :: GOTO 770

IF (TD=8)AND(D=0)THEN

"S<STR*(01*256 + 02):: A =

TS=32 THEN

256+04)

IF (TD = 8)AND(DO0)THEN

<D

(S

A = A + 2 :: IF

C*=" , "Sc "3 n ScSTR* (03*

C*= " ,

:: A=A+2 :: IF TS=32 THEN C*=

* :: IF N=J THEN A*=Q* :: TR=1

920 NEXT I :: RETURN

930 REM SUBROUTINE TS ADDRESS

940 S=(L AND 15):: TS=(L AND 48)::

IF TS=0 THEN B$="R"&STR$(S>:: A

=A+2 :: RETURN

950 IF TS=16 THEN E$="*R"&STR*(S)::

A=A+2 :; RETURN

960 IF TS = 48 THEN B*= " * R " &STR* ( S ) S< "

+" :: A=A+2 :: RETURN

97 0 IF (TS = 32> AND (S = 0)THEN B*="S>"&S

TR$(01*256+02):: A=A+4 :: RETUR

N

980 IF (TS=32)AND<S<>0)THEN B$="3"&

STR* (0 1 * 256+ 0 2) & " (R"?<STR* (5) ?< " )

■ :: A=A+4 :: RETURN

BREAK

DATA BLWP.B.X.CLR,NEG,INV,INC.

INCT,DEC

DATA DECT,BL,SWPB,SETO,ABS

DATA LI,AI,ANDI,ORI,CI

DATA STWP^STSTjLWPIjLIMI

SRA,SRL,SLA,SRC

JMP,JLT,JLE,JEQ,JHE,JGT,J

990

1000

1010

1020

1030

1040

1050

1060

1070

10 80

1090

1 100

DATA

DATA

NE

DATA

, SBZ

DATA

DATA

JNC

TB

COC

JDC.JNO,JL,JH,JOP,SBQ

CZC,

SZC,SZCB,S,SB,C,CB,A.AB

DATA MOV,MOVB,SOC,SOCB

DATA IDLE,RSET,RTWP,CKON.CKOF.
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560 IF (H AND 25 2)= 52 THEN A$ = " S TCR 
.. GOTO 580 

570 GOTO 82£' 
580 GOSUB 930 .. NU =« H AND 3)t4)+( 

( L AND 192 )/ 64) 
590 C$="," . STR$ ( NU ) " GOSUB 860 " 

TR=0 " GOTO 1 20 
600 REM FORMAT III & IX OP - CODES 
610 RESTORE H) 7~' " J = 7168 " N= « H 

AND 60) t256 ) " 0= « H AND 3) *4) 
+ «L AND 192) /64) " 1=3 : : K=10 
24 " GOSU8 900 

620 IF TR < > 1 THEN 65 0 
630 C$= " ," L" R" LS TR$(D ) 
640 GOSUB 930 " GOSUB 86 0 . . TR =0 

GOTO 120 
650 IF N<> 11264 THEN 670 
660 A$="XOP" . . C$="XOP OP 1I" 1, STR$( 

D) '" GOTO 64 0 
670 J=133 1 2 " 1=2 " K=10 2 4 ,: GOS 

UB 900 " IF TR <) I THEN 820 
680 GOTO 64~' 

690 REM FORMAT lOP -C ODES 
700 RES TORE 1 080 .. J=1 228 8 . . N=(H 

AND 22 4) t 256 " 1= 12 .. K= 4 0 96 
.. GOSUB 9~'0 

710 TD= (H AND 12) " 0 = « H AND 3) t4) 
+«L AND 192 ) / 64)" GOSUB 930 

720 IF TD=0 THEN C$=","&"R"&STR$(D) 
.. GOTO 770 

730 IF TD = 4 THEN C$=", " &"tR"&STR$(O 
) ,' GOTO 770 

7 4 0 IF TD = 1 2 THEN C$ = ","."R".STR$(S 
)&"+" .. GOTO 770 

750 IF (TD=8)AND(D=0)T HEN C$=","&"~ 

"&STR$ ( 01 t 256+02) " A= A+ 2 " IF 

760 

TS = 3 2 THEN C$ = "," &"~"&S TR$ (03* 

2 56+04) 
IF (TD= 8 )AND(D <> 0)T HEN C$=",~"& 

STR$(OI*256+ 0 2)&"(R"LSTR$(S)&") 
A=A+2 : : IF TS =32 THEN C$= 

"~~" &S TR$(0 3 *256+04) &"( R"LSTR$( 

5) ~(" ) " 
770 GOSUB 860 " TR =0 " GOTO 1 2 0 
780 IF (TD=8 ) AND(D=0)THEN C$=",~"&S 

TR$ (01 *256+02) : : A=A+2 :: J F TS 
=3 2 THEN C$= " ,~".STR$(03t256+04 

790 REM FORMAT VII 
800 N=(H*256+L ) :: A= A+2 . . B$ = "" .. 

C$="" .. 1 = 6 " J = 800 . . K=32 
" RESTORE 1100 

810 GOSUB 900 " GOSUB 86 0 .. TR=0 
. . GOTO 120 

820 RE M NOT OP - CODE 
830 A$="BVTE" .. B$ =ST R$ «H*256) +LJ 

.. C$=CHR$ (H)." "&CHR$ (LJ" A=A 
+2 " GOSUB 860 

840 REM CALL SOUND(800,400,0)" ACC 
EPT 04$ " GOTO 97 

850 GOTO 120 
860 REM PRINT ROUTINE 
870 PT$=STR$(Al)&" "LA$&" "&B$&C$ 

. . PRINT PT$ .. Al=A 
880 IF PR=1 THEN PRINT 1I1;TAB(10);P 

T$ 
890 RETURN 
900 REM FIND OP - CODE FRO M DATA 
910 FOR 1 = 1 TO I " J=J+K . . READ 0 

$ . . IF N=J THEN A$=O$ " TR=I 
920 NEXT I .. RETURN 
930 REM SUBROUTINE TS ADDRESS 
940 S = (L AND 15) " TS=(L AND 48)" 

IF TS=0 THEN B$="R "&STR$(S) " A 
=A+2 " RETURN 

950 IF TS=16 THEN B$="tR"&STR$(S) " 
A= A+2 " RETURN 

960 IF TS =48 THEN B$="tR"&STR$(S)&" 
+" .. A=A+2 :: RETURN 

970 IF (TS=32)AND(S=0)THEN B$="~"&S 
TR$(01*256+02)" A=A+4 .. RETUR 
N 

980 IF (TS=32)AND(S < >0)THEN B$="~". 
STR$(OI*256+02)L"(R"LSTR$(S)L") 

. . A=A+4 " RETURN 
990 BREAK 
1000 DATA BLWP , B, X , CLR, NEG, INV, INC, 

INCT,DEC 
1010 DATA DECT,BL,SWPB,SETO,ABS 
1020 DATA LI,AI,ANDI,ORI,CI 
1030 DATA STWP,STST,LWPI,LIMI 
1040 DATA SRA.SRL,SLA,SRC 
1050 DATA JMP,JLT,JLE,JEO,JHE,JGT,J 

NE 
1060 DATA JNC,JOC,JNO,JL,JH,JOP,SBO 

,SBZ,TB 
1070 DATA COC,CIC,XOR,MPV,DIV 
1080 DATA SIC,SICB,S,SB,C,CB,A,AB 
1090 DATA MOV,MOVB,SO C,SOCB 
1100 DATA IDLE,RSET,RTWP,C KON,C KOF, 
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Atari
Speed-Reading

Clark Morrow

Everybody knows that the Atari plays great arcade

games, but can it improve your reading skills? This

program will turn your Atari into a private speed-

reading tutor.

"Speed-Reading" is an enjoyable and effective

way to increase your reading speed. This pro

gram flashes phrases on the screen at your choice

of four speeds.

While the phrases flash on the center of the

screen, keep your eyes focused in the middle to

avoid reading from left to right.

At first, a menu is displayed. You can then

select the speed by pressing OPTION and the

line length by pressing SELECT. Pushing START

runs the program. You can return to the menu by

holding down the OPTION button.

Start with short lines and medium speed. As

your speed increases, try the longer lines, but

remember to keep your eyes on the center of the

screen.

POKES And PEEKS
There are several interesting POKE and PEEK

statements in the program. One that is particu

larly useful is POKE 752,1. This POKE will turn

the cursor off. To test if either the START, SE

LECT, or OPTION key is pressed, a PEEK(53279)

is executed. A result of 7 means that no key is

being pressed, 6 that START is pressed, 5 that

SELECT is pressed, and 3 that OPTION is being

pressed. POKEs to locations 84 and 85 position

the cursor horizontally and vertically in the

graphics window.

Creating More Data
By removing the first REM in line 670, the pro-
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gram will randomly select a line number that is

greater than or equal to 2100 and is a multiple of

100. It will then read data until it reaches a

/END. When a /END is encountered, this pro

cess is repeated.

To add more data, change the 5 in line 670

to reflect the total number of lines (beginning

with a multiple of 100). If the first REM in line

670 is removed, the beginning line number of

each group of words must be divisible by 100

and be 100 greater than the previous group.

However, any lines between the beginning line

number and the /END may have any statement

number. When typing more data, place a comma

after every two words. At the end of each group

of words, type two commas as a delay then type

/END.

Atari Speed-Reading

Refer to the "Automatic Proofreader" article before typing this

program in.

IP 50 DIM A*(100> ,B*< 100) ,5PEED*(30)

,L*(30>

III 60 B=10:MENU=730

a 70 REM

FH 80 REM *** PRINT TITLE ***

EH 90 REM

EL 100 GRAPHICS IB

110 REM

120 REM *** INITIALIZE STRING ***

130 REM

140 A* ( 1)=" ": A* ( 1 <?)=" "s A*<2>=A*

(I)=A*(20)="S":B*="PEED READI

NS":B*(13>»" "sB*<32)=" " : B* (

14)=B«(13)

EO 150 B* (LEN (B*> +1 >="by dark morro

KA 160 B*(49)="

B*(49)

B* <74)=" B*(50)=

• arl 
Speed-Reading 

Clark Morrow 

Everybody kllows that the Atari plays great arcade 
games, but can it improve your reading skills? This 
program will 111m your Atari into a private speed
reading tutor. 

"Speed-Reading" is an enjoyable and effective 
way to increase your reading speed. This pro
gram flashes phrases on the screen at your choice 
of four speeds. 

While the phrases flash on the center of the 
screen, keep your eyes focused in the middle to 
avoid reading from left to right. 

At first, a menu is displayed. You can then 
select the speed by pressing OPTION and the 
line length by pressing SELECT. Pushing START 
runs the program. You can return to the menu by 
holding down the OPTION button. 

Start with short lines and medium speed. As 
your speed increases, try the longer lines, but 
remember to keep your eyes on the center of the 
screen. 

POKEs And PEEKs 
There are several interesting POKE and PEEK 
statements in the program. One that is particu
larly useful is POKE 752,l. This POKE will turn 
the cursor off. To test if either the START, SE
LECT, or OPTION key is pressed, a PEEK(53279) 
is executed. A re~ult of 7 means that no key is 
being pressed, 6 that START is pressed, 5 that 
SELECT is pressed, and 3 that OPTION is being 
pressed. POKEs to locations 84 and 85 position 
the cursor horizontally and vertically in the 
graphics window. 

Creating More Data 
By removing the first REM in line 670, the pro-
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gram will randomly select a line number that is 
greater than or equal to 2100 and is a multiple of 
100. It wIll then read data until it reaches a 
lEND. When a lEN D is encountered, this pro
cess is repeated. 

To add more data, change the 5 in line 670 
to. reflect the total number of lines (beginning 
With a multiple of 100). If the first REM in line 
670 is removed, the beginning line number of 
each group of words must be divisible by 100 
and be 100 greater than the previous group. 
However, any lines between the beginning line 
number and the lEN D may have any statement 
number. When typing more data, place a comma 
after every two words. At the end of each group 
of words, type two commas as a delay then type 
lEND. 

Afar! Speed-Reading 

Refer to the "Automatic Proofreode(' article before typing this 
program in. 

lP50 DIM A$(100),B$(100),SPEED$(30) 
,L$(30) 

IN 60 B= 10: MENU=730 
El 70 REM 
FH 80 REM ••• PRINT TITLE ••• 
EN 90 REM 
El100 GRAPHICS 18 
H6110 REM 
DN120 REM ttt INITIALIZE STRING ••• 
HI 130 REM 
NI 140 A$ ( 1) =" ": A$ ( 19) =" ": A$ (2) =A$ 

(1):A$(20)="S":B$="PEED READI 
NS":B$(13)=" ":8$(32)=" 1':8$( 
14)=8$(13) 

E015~ a$CLENCB$)+l)="by clark morro 
"," 

HA160 8$(49)=" ":8$(74)=" ":8'$(5")= 
B$(49) 



HK 170 REH

DC 180 REM *** MOVE TITLE ***

HD 190 REM

EF 200 A*=A*(2) :A*(LEN(A*)+1> =B* < 1 , 1

):B*=B*(2)

HJ210 POSITION 0,5:7 #6;A*:F0R X=l

TO 30:NEXT X

KJ215 IF A*<5,5>="S" OR A*<4,4>="b"

THEN FOR X=l TO 200:IF PEEK<

53279)=7 THEN NEXT X

OP 220 IF LEN(B*)=4 THEN 240

NJ 230 IF PEEK <53279) =7 THEN 200

EL 240 GOSUB MENU

HH 250 GRAPHICS 0:POKE 752,1

PB 260 PRINT :PRINT " PRESS Msfc*«ii: T

O RETURN TO MENU"

EP 270 FOR X = l TO 500:NEXT X

Hft 280 TRAP 690

HP 290 REM

OK 300 REM *** MAIN PROGRAM LOOP * * *

HI 310 REM

JH 320 READ At: IF A*="/END" THEN 670

AD 330 IF L=l THEN B*="":GOTO 380

HD 340 READ B*:IF B*="/END" THEN R=l

:GOTO 670

HK 350 REM

ED 360 REM *** CENTER THE LINE **t

HD 370 REM

HL 380 T=19- <LEN<A*> +LEN(B») > /2

PC 390 POSITION T, 10

LA 400 IF L=l THEN ? A*

FD410 IF L = 2 THEN 7 A*;B*

HK 420 REM

IF 430 REM >*» DETERMINE SPEED ***

HK 440 REM

NJ 450 IF OPT =0 THEN SP= 2

HN460 IF OPT=1 THEN SP= 4

NB470 IF 0PT = 2 THEN SP= 6

KF 480 IF 0PT =3 THEN SP=8

Pit 490 FOR X=l TO SP*B

UN 500 IF PEEK (53279) =3 THEN 550

CH510 NEXT X

HL 520 REM

JP 530 REM *** CLEAR SCREEN ***

HH 540 REM

BB 550 PRINT CHR*(125)

HP 560 REM

HH 570 REM *** IF IiIA*M: IS PRESSED

THEN RETURN TO MENU ***

18 580 REM

fll590 IF PEEK(53279)=3 THEN GOSUB M

ENUsGOTO 250

GD 600 GOTO 310

HL610 REM

ED 620 REM *** END OF MAIN LOOP »**

HK 630 REM

HO 640 REM

El 650 REM ttt RANDOMLY CHOOSE SELEC
TION ***

1ft 660 REM

IJ 670 REM SEL=INT<5*RND<1)+l):RESTO

RE SEL*100+2000:IF R=l THEN R

=0:GOTO 340:REM _*RND= NUMBER
OF SELECTIONS

6L 680 GDTO 310

Hft690 RESTORE :GOTO 280

HL 700 REM

HB710 REM *«* GRAPHIC MENU DISPLAY
*««

HH 720 REM

CH 730 SPEED*= " F AST ":L*=" SHORT " ; L= 1 :

BB 740

JA 750

HH 760

DF 770

ED 7 80

HK 790

FP 800

CB 810

HD 820

AN 830

iA 840

EN 850

CL 860

GRAPHICS 2:SETC0L0R 2,0,0:POK

E 752,1

PRINT #6;"£4 SPACES>speed rea

ding";? #6:7 #6

PRINT #6;" SPEED: ";SPEED*

PRINT #6:? #6;" LINES: •;L*

PRINT "PUSH t'U + <»i: TO CHANGE

SPEED"

PRINT "PUSH

LENGTH"

PRINT "PUSH

TO CHANGE

TO BEGIN"

ID

CA

IF

OE

CL

Cl

DL

EC

JH

DJ

FA

Nfl

6H

CD

CJ

LK

EA

JL

KK

IC

kh

KN

MN

870

880

890

900

910

920

930

940

950

960

970

980

990

1000

1010

1020

1030

1040

1050

1060

1070

1080

2100

LH 2200

KB 2300

LO 2310

Jl 2400

DP 2410

FO 2500

IF PEEK (53279)07 THEN 810

REM

REM *** START OF MENU LOOP **

*

REM

POKE 84,3:P0KE 85,8:PRINT #6;

SPEED*;:? #6;"<4 SPACES>"

POKE 84,5:P0KE 85,8:PRINT #6;

L*;:? #6;"{7 SPACES>"

REM

REM *** CHECK CONSOLE BUTTONS

***

REM

IF PEEK(53279)=7 THEN 900

IF PEEK (53279)=6 THEN RETURN

IF PEEK(53279)<>5 THEN 970

L=L+1:IF L=3 THEN L=l

IF PEEK(53279)<>7 THEN GOTO 9

40

IF L=l THEN L*="SHORT"

IF L=2 THEN L*="LONG"

IF PEEK(53279)<>3 THEN 1040

DPT=OPT+1:IF 0PT=4 THEN OPT=0

IF PEEK<53279)<>7 THEN GOTO 9

90

IF OPT==0 THEN SPEED*="FAST"

IF OPT=1 THEN SPEED*="MED. F

AST"

IF 0PT=2 THEN SPEED*="MEDIUM

IF 0PT=3 THEN SPEED*="SLOW"

GOTO 850

REM

REM **« END OF MENU LOOP ***

REM

REM

DATA It was, now the, eighte

enth o-f, September and, my y

acht, was ready, to sail. ,

. /END

DATA We were, 40 miles, out

when, I -first, saw the, stor

at. , It grew, larger, every

second. ,,/END

DATA The waves, were nearly,

ten feet, high.

DATA I was, almost swept, in

to the, sea; but, I managed,

to grab, onto the, rail and

, climb aboard. ,,/END

DATA The storm, passed over,

and my, yacht had, only rec

eived, minimal damage, but I

, had to, return to, port

DATA ,,/END

DATA Now I'll, leave it, to

you, to add, to this, story

or, write your, own. ,.,/END^
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H" 170 REM 
OCl80 REM ••• MOVE TITLE ••• 
HO 190 REM 
U200 AS=AS(2).AS(LEN(AS)+I)=BS(I,1 

) .BS=BS(2) 
"1210 POSITION 0,5.7 .6;AS.FOR X=I 

TO 30.NEXT X 
kJ215 IF AS(S,S)="S" OR AS(4,4)="b" 

THEN FOR X=I TO 200.IF PEEK( 
53279)=7 THEN NEXT X 

OP220 IF LEN(BS)=4 THEN 240 
"1230 IF PEEK (53279) =7 THEN 200 
El240 GOSUB MENU 
H" 250 GRAPH I CS 0. POKE 752, I 
PB 260 PR I NT : PR I NT 01 PRESS liuiIJ::I]".~.Ii'iIl:::: T 

o RETURN TO MENU" 

EP 270 FOR X=I TO 500.NEXT X 
HA 280 TRAP 690 
HP 290 REM 
01300 REM ••• MAIN PROGRAM LOOP ••• 
HI310 REM 
IH 320 READ AS. IF AS="/END" THEN 670 
AD 330 IF L= I THEN BS="". GOTO 380 
"0340 READ BS. IF BS="/END" THEN R=I 

• GOTO 670 
H" 350 REM 
E0360 REM ••• CENTER THE LINE ••• 
HO 370 REM 
"l380 T=19-(LEN(AS)+LEN(BS»/2 
PC390 POSITION T,10 
lA 400 IF L=I THEN? AS 

FD 410 IF L=2 THEN ? AS ; BS 
HK 420 REM 
IF430 REM ••• DETERMINE SPEED ••• 
H" 440 REM 
IIJ 450 IF OPT=0 THEN SP=2 
"N 460 IF OPT=I THEN SP=4 
"B 470 IF OPT=2 THEN SP=6 
"F 480 IF OPT=3 THEN SP=8 
P" 490 FOR X=I TO SP.B 
NN 500 IF PEEK (53279) =3 THEN 550 
CN510 NEXT X 
Hl520 REM 
IP530 REM ••• CLEAR SCREEN ••• 
HN 540 REM 
BB550 PRINT CHRS(125) 
HP 560 REM 
HN 570 REM *.. IF "'iI'.1! I 5 PRESSED 

THEN RETURN TO MENU ••• 
IB 580 REM 

Al590 IF PEEK(53279)=3 THEN GOSUB M 
ENU.GOTO 250 

60600 GOTO 310 
Hl610 REM 
E0620 REM ••• END OF MAIN LOOP ••• 
HN 630 REM 
HO 640 REM 
EI650 REM ••• RANDOMLY CHOOSE SELEC 

TION ••• 
IA 660 REM 
11 670 REM SEL = INT(5.RND (I )+1).RESTO 

RE SEL.100+2000.IF R=I THEN R 
=0.GOTO 340.REM 'RND= NUMBER 

OF SELECTIONS 
61680 GOTO 310 
NA 690 RESTORE • GOTO 280 
Hl700 REM 
"B710 REM ••• GRAPHIC MENU DISPLAY 

••• 
H" 720 REM 

CH 730 SPEEDS=" FeST" • LS=" SHORT" ,L= l: 
OPT=0 

BB740 GRAPHICS 2.SETCOLOR 2,0,0,POK 
E 752,1 

D750 PRINT .6;"{4 SPACES}speed rea 
ding":? *6:? *6 

HN 760 PRINT .6;" SPEED. "; SPEEDS 
OF 770 PRINT .6,7 .6;" LINES, ";LS 
ED 780 PRINT "PUSH UU""': TO CHANGE 

SPEED" 
Hit 79fD PRINT "PUSH .,!iii1 li"" TO CHANGE 

LENGTH" 
FP 800 PR I NT "PUSH ;,'''':1:,. TO BEG IN" 
CB810 IF PEEK(53279)< >7 THEN 810 
HO 820 REM 
AN830 REM ••• START OF MENU LOOP •• 

• IA 840 REM 
E"850 POKE 84,3,POKE 85,8,PRINT .6; 

SPEEDS;.? .6;"{4 SPACES}" 
Cl860 POKE 84,5.POKE 85,8,PRINT .6; 

L$;:? *6;"{7 SPACES}" 
10870 REM 
CA880 REM ••• CHECK CONSOLE BUTTONS 

••• 
IF 890 REM 
OE900 IF PEEK(53279)=7 THEN 900 
Cl910 IF PEEK(53279)=6 THEN RETURN 
CI920 IF PEEK(53279) <> 5 THEN 970 
Ol930 L=L+ I. IF L=3 THEN L= I 
6C940 IF PEEK(53279) <> 7 THEN GOTO 9 

40 
IH 950 IF L=I THEN LS="SHORT" 
01960 IF L=2 THEN LS="LONG" 
FA970 IF PEEK(53279)< >3 THEN 1040 
N"980 OPT=OPT+I,IF OPT=4 THEN OPT=0 
6" 990 IF PEEK(53279) <> 7 THEN GOTO 9 

90 
~ 1000 IF OPT=0 THEN SPEEDS="FAST" 
CI1010 IF OPT=I THEN SPEEDS="MED. F 

AST" 
~1020 IF OPT=2 THEN SPEEDS="MEDIUM 

~1030 IF OPT=3 THEN SPEEDS="SLOW" 
Il 1040 GOTO 850 
KK 1050 REM 
ICI060 REM ••• END OF MENU LOOP ••• 
K" 1070 REM 
KN 1080 REM 
"N 21'1'113 DATA It was, now the, eighte 

enth of, September and, my y 
acht, was ready, to sail. 
,lEND 

lH22"" DATA We were, 40 miles, out 
when, I first, saw the, stor 
m. It grew, larger, every 
second. " lEND 

r.B230" DATA The waves, were nearly, 
ten feet, high. 

l02310 DATA I was, almost swept, in 
to the, sea; but, I managed, 
to grab, onto the, rai 1 and 

, cl i mb aboard. " lEND 
J12400 DATA The storm, passed over, 

and my, yacht had, only rec 
eived, minimal damage, but I 

had to , return to, port 
OP 2410 DATA "lEND 
FO 2500 DATA Now I ~ II , 1 eave it, to 

you, to add , to this, story 
or, write your, own. " IEND© 
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On The Road With Fred D'lgnazio

How Computers

Made Me Smarter

After Only Thirteen Years

Of Daily Use

On this occasion of my third anniversary as a

COMPUTE! columnist, I am going to look back,

back into the mists of time, and count (on my

fingers and toes) all the blessings computers have

brought me.

Blessing 1: Cuisinart-Brain Thinking
Sometime ago I was up in Toronto, Canada,

making a speech to educators on using computers

in the classroom, and after my speech, an

educator came up to me and complimented me

by telling me I was an "integrated brain

thinker." She explained to me that, from my

speech, it was obvious that I could think with my

left brain (the analytical side), and I could think

with my right brain (the creative side). Ergo, I

must be an integrated brain thinker.

I was flattered, but modestly I said she was

far too generous. I told her that I wasn't a left-

brain thinker, a right-brain thinker, or an

integrated-brain thinker. Instead, I said, I was a

Cuisinart-brain thinker. As a Cuisinart-brain

thinker I had the rare ability to process facts and

ideas by slicing them, dicing them, mixing them

together, then spinning them around. I told her I

owed my talent to a long and deep association

with computers.

Blessing 2: An Algorithmic Lifestyle
The next morning after I had talked to the

educator in Toronto, I was in the shower in my

hotel room. I had soaped up and rinsed off, so I

was ready to turn the shower off.

164 COMPUTE October 1984

With my computerlike memory I recalled

that most showers have screw handles. You

usually turn them to the left to get more water;

and you turn them to the right to get less. Since

I wanted less water, I turned my shower handle

to the right. The algorithm was simple and

clear, and I was determined to follow it.

However, when I turned the shower handle

to the right, the water didn't turn off. Instead, it

became cold—freezing cold.

Gasping from the ice-cold water and dancing

around in the shower, I swiftly concluded that:

(1) My algorithm had some bugs in it;

(2) To the right was not the way to shut the

water off in this shower; and (3) I had better find

a way to shut off the water soon or I would suc

cumb to acute hypothermia.

I clenched my teeth and coldly reasoned

that if the shower didn't shut off by turning it to

the right, it must have a reverse screw in the

handle. This made sense. I was in Canada,

wasn't I? Canada is a foreign country. In Can

ada they probably used reverse screws for

everything.

If the handle had a reverse screw, that

meant that if I wanted to turn off the shower I

had to turn to the left. Boldly I turned the han

dle all the way to the left to shut off the water.

This time I got a blast of steaming, scalding

hot water. "Aagh," I yelled. I backed away from

the shower head and conked my head on the

towel rack at the rear of the tub.
In another moment I would be boiled like a
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AATARI
600XL CALL

800XL CALL

Printers/Etc. COMMODORE

1984 Atari. Inc.. All rights reiervetf.

DISK DRIVES
Rana 1000 S298

Asira 2001 S549

IndusGT 5315

TrakAT-D2 1388
TrakAT-1 $319

TiakAT-D4 Call

Astra 1620 (Dual] ... $499
Percom Call

Atari 1050 .... .... $349

MEMORIES
Microbits64K|XL) . . $115

Mosaic48K(400] ... $96

Mosaic 64K (400(800] Call
Mosaic 32K $68

Atari64K(6OOXL) Call

OTHER ATARI
400 Keyboard Call ATR-8000 (64K)

Koala Pad ... $67 ATRB000 (16K)

Chalkboard Pad $75 Alien Voice Box
Bit-3 80 Column . . $228 1010 Recorder

ATARI SOFTWARE

INTERFACES
Axiom 646 Call

Ape Face ... Call
Alari850|lnSiock) . . S169

fnierlasti S150

Microbits115O Cat!

R-Verter Call

DIRECT PRINTERS
Axiom AT-1G0 3219

Atari 1027 $285
Axiom 550 AT .. S319

Axiom 700 AT 1469

Atari 1025 5395

DIRECT MODEMS
MicrobitsiOOOC $128

S489

S359

598
$74

MISCELLANEOUS

Syn Calc (D) . . S59

Syn File (D) S59

Syn Trend (D) S48

Syn Com (D) S29
Syn Chron (D) $29

Decathlon (R) S29

Drols (D) $23

Gyruss (R) ... $31

Heist (D) . . . . . S23

Bruce Lee (C/D) $27

Uniuerse (D) Call
Ouestron (D) . S34

Koala Coloring I S20

Koala Logo Design 527

Bumble Games (D) . . S27
Miles Accounting Call

World Gtst Baseball S23

Gridrunner (R) $20

Sargon II (C/D) . ... $23

Millionaire (D) $34

Castle Wolfenstein |D) $20
Odesla Chess (D) .... $46
Financial Wizard (D) .. $41

Ultima KMD) $39

ADVENTUREINTL

Ultra Disassembler [Dl 133
Diskey(D) $33

Adv. 1-12 (each) (CJ ... $18

Saga 1-12 (each) |D) .. $27

ATA HI

Atari Writer(R) $68
Paint (D) J30

Microsoft Basic II (R) . $64

Visicalc(D) $139

Home File Mgr(D) ... $36
Assembler Editor(R) .544

Qix(R) $32

Dig Dug (R) $32

Alari Logo(R) $72

Ms Pac Man (R) . S33

Jousi (R) S33

Donkey Kong Jr. (R) $35

Computer Chess (R) $24

AVALON HILL

Telengard . (C)S16(D)$19
Close Assault (C)20(D)23

TAC(D) S27

8RO0ERBUND

Arcade Machine (Dl ..$39
Bank St. Writer (D) ... 546

Oper. Whirlwind (D) .. $27
ChODlifter . (D)323(R)S29

CHS SOFTWARE Call

CONTINENTAL
HomeAccountani(D) $48

Tax Advantage (D) ... $45

COUNTERPOINT SW Call

DATASOFT

Pooyan(C/D) S20
TeletalkfO) $33

Graphic Masier(D) . 523
Micropainler(D] $23
ZaxxonfC/D) $27

EASTERN HOUSE

Monkey Wrench II ... $51

EDUCATIONAL SW
Tricky 1.2.3 or 4 $15

Tricky 5-13 $22

EPYX

Dragon Riders (OD] . . $27
Temple APS (OD) $27

Jumpman(OD) $27

FIRST STAR

BoulderDsh (C/D)20(R)27
Bristles (OD) $20
FlipFlop(C/D) $20

GAMESTAR

Football (C/D) S21

Baseball (C/D) $21

INFOCOM

Zork 1.1) or fll{D) $27
Deadline (D) $34
Starcross(D) $27

Suspended(D) $34

Witness (D) $34
Planetlall(D) $34

Enchanter(D) 134
Infidel (D) $34

KRELLSAT Call

INTELL. STATEMENTS
Prof. Blackjack (D) ... $46

UK

Letter Perfect (D) 174

Data Perfect (D) $74
Spell Perfect (D) $56
Letter Perfect (B) $74

MICROPROSE
Solo Flight (D) ... $26

Hellcat Ace(C/D) $23

MONARCH

ABCCompiler(D) $55

OPTIMIZED SYSTEMS
Action (R) $65

Basic XL (R) $65

Mac 65 (D) $58
C-65 (D) $58

Bug 65 (D) $23

PARKER BROS
Astrochase(R) $33
Death Star (R) $33
O-Bert(R) $33

Popeye(R) $33

QUALITY SW

Return of Hercules (D) $22
AliBaba(D) $22

RESTGN

Moviemaker (D) . .... $45

SCARBOROUGH SYS.

Mastertype(D'R) $27

Songwnter(D) ... $27

SCHOOL WIZWARE . Call

SIERRA ON-LINE
Homewora(D) . S46

Ultima II (D) $39

Dark Crystal (D) 526

Wiz. &Princess(D) . . . S22

SPINNAKER

SnooperTroop1.2(D) . 530
Most Amazing (D) .... $27

KidsonKeys(D) . ... $20
Trains (D) $27

Delta Drawing (Rj . . . . S27

Aerobics(Dl $34

STRATEGIC SIM.

Broacsides(D) $27

Carrier Force (D) S39
Combat Leader(D} ... $27

Rails West (D) $27

Epidemic (D) S23
Eagles (D) S27

Cosmic Ball orll(D) .. $27

SUBLOGIC

Flight Simulator II (D) . $36
PinballlOD) S20

SYNAPSE

FileManager(R) $54

Fort Apocalypse (C/D) $23

Dimension X (C/D) ... $23
Blue Max (C/D) $23

Encounter (D/R) ... . $23

Zepphn(C/D) $23
PharoatVsCursefC/D) $23

TRONIX

S.A.M. (D) $39

P.M. Animator(D] $29
Juice(OD) 520

Chatterbee(D) 527

DIABLO

630 Letter Qual. SI648

SILVER REED

EXP 400 Ltr Qual. . $310

EXP 500 Ltr Qual. .. $379
EXP 550 Ltr. Qual. .. $449

EXP 770 Ltr. Qual. 5668

STAR

Gemini 10X $259

Gemini 15X $378

Delia 10 $378

Delta 15 S539

Radix 10 $549

Radix 15 . ..... S645
Power Type Cat!

TOSHIBA

1340 $788

1351 . .. S1299

NEC

3510 $1259

3530 $1259
3550 $1598

7710/7730 S1719

CITOH
Prowrlter

Prowrlterll $648

Starwriier $1098

Printmaster $1448

OK I DATA

B2A Call

84P Call
92 5409

93 Call

DAISYWRITER

2000 . . S995

MANNESMANN

160L . . S559

Spirit S3O9

JUKI

6100 . . $419

ABATI

LQ 20P Lir Qua! S378

PANASONIC

1090 .. . $255

1091 . . S319

1092 S458

AMDEK

V300 G 5139
V300 A S149

V310 G (IBM) . . 5155

V3I0 A (IBM) $165
Color 1+ $274

Color 11+ $419

Color III S349

Color IV (IBM) .... S699

PRINCETON GRAPHICS

MAX 12 (Amber) 5178

HX 12 (RGB) $489

SR 12 (RGB) S619

SUPER 5

100A (Amber) . . $99

500G (IBM with tilt) . 5126

500A (IBM with tilt) . 5126

MONITORS

5239

5109

SAKATA

SC100 (Color)

1000G (Graen)

TAXAN

100 Green 5118

105 Amber 5128

210 RGS/Composite S288

400 RGB Med-Res. S309

415 RGB Hi-Res. . S429

420 RGB Hi-Res.(IBM)S479

NEC

J8 1260 (Grn) . . 599

JB 1201 (Grn) . 5145

JB 1205 (Amber) . $145

ZENITH

Green S95

Amber $99

MODEMS
NOVATION
J-Cat $99

Apple Cat II $259
D-Cat S149

HAYES

Smartmodem
Smartmodem 1200

Micromodem II , . .

Micromodem Me ..

PROMETHIUS

Promodem 1200

$209
$498

$259

$239

COSMIC
COMPUTERS

727 BREA CANYON RD., SUITE 16

WALNUT, CA 91789

(800) 626-7642
PLEASE FOR ORDERS ONLY

SORRY, NO COD'S

cauf.(714) 594-5204
FOR TECHNICAL INFO, ORDER INQUIRIES,

Aflfl $250 snipping per soitware order in continental U.S Add 55 00

shipping per software orOer lor AK. HI, FPO-APO AdC $10 00 or 15%
(whichever is greater) per software order lor non-U.S Call lor cost ol
hardware shipping Calii. fesioents add 6V/8 sales tax Cashiers

checks or money orders filled wilhin 24 hours for items in stock

Personal cfiecks require A weeks to clear. MasterCard and Visa OK for
software only within continental U S., add 3% surcharge Include cara

no., expiraticn dale anfl signature. Due to our low prices, all sales are

linal All detective returns must have a return authorization number

Please call to obtain one before returning goods lor replacement or

repair Prices & availaoility suBiecl to change

INTERFACES
Trie Connection $85
Bus Card JU9

CardcoG+ $69
CardcoB Call

MSD(IEEE) $98
Cardco5Slot $48

Grappler C D S109

DIRECT MODEMS
Hesmodem $53

i650Auiomodem $99

1600Modem Call

Westndae Modem Call

80 COLUMN BDS
BaitenesBOCol S149
Video Pak 80 $129

ZB0 Video Pak $209

DISK DRIVES
MSD{17CK) $349

MSD(Dual)(170Kx2) . S539
Laser(17DK) $325

Commodore 1541 ...$239
Concord(170K) Call

RECORDERS
Cardco Recorder S48

1530 Commodore ... Call

Cassette Interface .. S29

PhonemarK Rec S37

DIRECT PRINTERS
MPS801 $219
Commodore 1526 ... S288

Cardco LQ/I 5498
1520 Color Printer ... $129

64 SOFTWARE 64
MISCELLANEOUS

MAE Assembler {D) $47

VIP Terminal (0] $36

Slar Wars (B) $33

Super Base 64 (0) S68

Doodle City (D) S27

Summer Games (D) S27

Pitfall II (D) $25

Decathlon (D) 525

50 Mission Crush (D) 527

IFR (C/D) . . 520

Master Composer (D) S27

Donkey Kong (R) S29

Bruce Lee (D) £23

Pro Football Stat (D) S56

Seastaiker (D) S27

Koala Coloring I S20

Koala Logo Design $27

Rockys Boots (D) S33

Bumble Games (0) S27

Beyond Wolfenstein . $23

Peachtree Account Call

OdestaChess(D) $46

Ultimalll(D) $39
Prof. Blackjack (D) . . $46

Homeword(D) $46

Pers. Accountant |D) . $23

KarateOevils(D) . , $27
Final Flight {0} $22

Diskey(D) $33

BarronsSat(D) $59

Millionaire (D) . $39
Sargon II (D) $23

B-Graph(D] $59
Castle Wolfenstein (D> $20

ACCESS SOFTWARE

Beached (D) $24
Neutral Zone (OD) ... $24

Spritemaster(D) $25

AVALON HILL

NukeWar(C) $12

Androm. Conquest (Cl $14
Midway Campaign (C) $13

Computer Football (C) $13

Telengard . (C)$16(D)$19

Flying Ace(C) $15

Moon Patrol (C) 517

BATTERIES INCLUDED
PaperClip(D) S69

Consultant (D) $75

Paper Clip w<Spell (D) $85

Spell Pack (D) $37
Organizer Series (Ea) . $22

BLUE SKY
Calc Result Adv $99

Calc Result Easy .... $57

BRODERBUND

BankS!.Wriler(Dl $46
Operat.Whrlwnd(D) .. S27

Chopliftet(R) S27
Lode Runner . {D)23(R)2?

CBS SOFTWARE

Success with Math (D) $17
WCstrWord Game(D) $20

COMMODORE

Simons Basic (R) Call

Magic Desk (R) S48

Logo (D) 550

Assembler 64 (D) 536

Easy Script 64 (D) S52

CONTINENTAL S.W.
Home Accountant (D) $48
Tax Advantage |D) ... $45

FCM(D) 534

COUNTER POINT SW

Early Games (Ea) ... $20

CREATIVE SOFTWARE
Moondust(R) $23

Save New York (H) ... $23
Pipes (R) $23

Househld Finance(C) $20

DATASOFT

Pocyan(QD) $20
Moon Shuttle (D) $20

ENTECH

Studio 64 (CD) $28

Database 64 (D) $45

EPYX

Temple of APS (OD) .. $27

Jumpman(C/D| S27
Dragonriders(C/D) ...$27

Gateway to APS IRi .. $27

FUTURE HOUSE

Comp. Pers. Account. $56

HES

Omniwriter(D) $45

Hesmon(D) $27

64 Forth (R| $39

Multiplan(D) $65

Turtle Graphics (R) ... $39

INFOCOM

Planet Fall (D) $34
Enchanter (D) $34

Infidel {Dl $34

JINSAM
MiniJini[R) $75

MICROSOFTWARE INTL
Practicalc64 . (C)34(D)36

Spreadsheet . {C}49{0)52
Practifile64(O) S36

MIRAGE CONCEPTS

Data Base (D) $68
Word Processor(D) .. $68

MICROSPEC

Database(D) $44

Mailing List (D> $32
Checkbook Mgr [D| .. . S47
G/L[D) $44
A/P(D) $47

A/R(D) $47

PARKER BROS

Q Bert (Ft) S33

Popeye(R| $33
Frogger(R) $33

PROFESSIONAL SW
Wordpro W/Spe!l(D] .. $68

Spellright(D) $45

OUIKTEX
Quick Br. Fox (R) $49

RAINBOW

File Assistant (Dl ... $46
Writers Assistant (D) . $46

Spreadsht Assist. (D| .556

SCARBOROUGH

Mastertype(D/R) $27

SongWfiter(D) 527

SOFTSMITH

Touch Typing (C/D) ... $21

SOUTHERN SOLUTIONS
Businessman(D) ... $48

Bill Payer(D) $48
BillCollector(D) $48

Paymaster(D) 548

SPINNAKER

Snooper 1 or2(D) .... $27

AerobicsiD) $34

Kids on Keys (D) $20
Most Amazing (0) ... $27
Kindercomp(D) 520

Alphabet Zoo (D) 20
Trains{D) $27

Delta Drawing (R] .... $27

SUBLOGIC

Flight Simulator II (D) . $36
Pmball(C/D) $22

SYNAPSE

Ft. Apocalypse (OD) . 523

Necromancer (C/D) ... 523
Zaxxon(D) $23

BiueMax(D) $23

Pharoah's Curse IC/O) $23

SSI

Combat Leader(OD| . $27
Computer Baseball (D) $27
Eagles |O| $27

Ringside Seat (D) .... $27

Tigers In Snow [DD| . $27

Battle Normandy (C/D) 527

TIMEWORKS
Dungeons of Alg. (C/D] $17

Roobers Lost(OD) ... $17

Money Mgr. (OD) ... $17

Wall Street (OD) $17

Data Manager (C/O) .. 517
Elec. Checkbook (C/D) 517

TOTL

Toll Tent .. (C) $32(0)534
Label .... (C)$15(D1S17
Time Mgr. . (C)$24(DlS27

RsrchAsst. (C)S24(D)$27

TRONIX

S.A.M. (D) S39

Juice(D) $23

ChatterbeeiD) ... .527

)1~ATARr~ 
600XL .... . 
800XL .... . 

CALL 
CALL 

Cl 198.4 At~,i. /nc.. All rightj 'n~"'N. 

DISK DRIVES INTERFACES 
Rana 1000 5298 Axiom 846 ......... Call 

Ape Face .. ........ Call 
Astra 2001 S549 AtariB50tlnStockj .. $169 
Indus GT . . . . • $315 ' ''"rlasI1 $150 TrakAT·D2 5388 " ... ..... . 

J 9 Mlcroblls 1150 .... .. Call 
t:~~i:64 .... SC~ II R·Ver1er Call 
Astra 1620(Ousl) $499 DIRECT PRINTERS 
~rcom ... . ... Call Ax iomAT·100 . . .... $219 
Alari 1050 .... $349 Alari 1027 ......... 5285 

MEMORIES Axlom550AT ...... $319 
Axiom 700 AT .. $469 

Microbl l s6.cK(XL) $115 AlarllQ25 .. $395 
Mosaic 48K (4OC) 598 
Mosaic 64K (4001800) Call DIRECT MODEMS 
Mos.rc32K ••.•• S88 Microbils I OOOC ... $128 
AlarI 64K(600Xl.) . Call 

OTHER ATARI 
-00 Keyboard ... Call ATA-8000 (64K) S489 
Koal. Pad .... S67 ATR-8000 (16K) 5359 
ChalkboarO Pad .... $75 Alien VoIce BO)l 598 
Blt·3 80 Column ... $228 1010 Recorder ....... $74 

ATARI SOFTWARE 
MISCELLANEO US 
Syn Calc (D) $59 
Syn File (D) $59 
Syn Tlend (D) $48 
Syn Com (D) 529 
Syn Chron (D) 529 
Oecalhlon tR) 529 
Orols (0) 523 
Gyruss (R) 531 
Heist (D) 523 
Bruce Lee (C/O) 527 
Universe (D) Call 
Queslron (0) 534 
Koala Coloring I 520 
Koala Logo Design 527 
Bumble Games (D) 527 
Miles Accounting Call 
World Gts!. Baseball 523 
GridlUnner (R) 520 
Sargon II (C/O) S23 
Millionaire (D) $34 
Caslle Wollensteln (0 ) $20 
Odesla Chess (0 ) ..•• $46 
FlnanclaIWizardID) .. $41 
Ulllmall1 (D) ... $39 

ADVENTURE INr L 
Ultra DlsassemblerlD) $33 
Diskey(O) ... $33 
Adv. I·12 (eac h)(C) ... $18 
Saga 1·12 (each)!D) .. $27 
ATARI 
AtadWfller(R) .... 568 
Palnl (D) ............ $30 
Mlcrosol1 Basic II (R) . $64 
Vlslcalc(D) ........ $139 
Home File Mgr (D) ... $36 
Assembler Ed ltor(RI . $44 
Qlx(R) ............. $32 
Dig Dug (R) .. . .... $32 
Alari Logo (R) •• $72 
Ms Pac Man (AI $33 
Joust (A) S33 
Donkey Kong JI (A) $35 
Computer Chess (A) $24 
AVA LO N HILL 
Telengard . (C)$16(0)$19 
Close Assault (C) 20 (0) 23 
TAC (D) .... $27 
BRODERBUNO 
Arcade Machine (0) . $39 
Bank 51. Writer (0) .•• $46 
Oper. Whlr lw ind(D) .. $27 
Choolllier . (D) S23(R) S29 
CBS SOFTWARE .... Call 
CONTINENTAL 
Home Accountam (D) $48 
TaxAdvanta~e(O) . $45 
COUNTERPOINT SW Call 
OATASOFT 
Pooyan (ClO) . $20 
Telelalk (0) ......... $33 
Graphic Master (0) ... S23 
Mlcropa lnter(O) ..... $23 
Zauon IClD) ...... S27 
EASTERN HOUSE 
Monkey Wrench II ... $51 
EDUCATIONAL SW 
Tricky 1.2.30r4 ...... SIS 
Trlcky5-13 . $22 
EPYX 
Dragon Alde15(ClO) $27 
TempleAPS(ClO) .... $27 
Jumpman (ClO) . .. $27 

FIRST STAR 
Bou lder Dsh (ClD)20(R) 27 
Brislles (ClD) ........ $20 
Flip Flop(ClO) ...... $20 

GA MESTAR 
Foolbal1 (ClD) .. $21 
Baseball (Cia) ....... $21 
INFOCOM 
Zork 1. 11 or III (D) $27 
Deadllne(O) ... .. $34 
Starcross (0) .... $27 
Suspended (0) .... $34 
Wllness (D) . . .. .... $34 
Planetfall (0) . . . $34 
Enchanter (0) ...... . $34 
Infidel (0) ..... . $34 
KRELL SAT . Call 
INTELL. STATEMENTS 
Prol. Blackjack (0) ... $46 
U K 
LeHer Perfect (D) $74 
Data Perfect (D) .. $74 
Spell Perlecl (0) ..... $56 
Letter Perlec t (R) ... $74 
MICROPROSE 
Solo Flight (0) .... ... S26 
HelicaIAce(ClO) .... $23 
MONARCH 
ABC Complier (D) .. $55 
OPTIMIZED SYSTEM S 
ACIIon (R) .......... $65 
BaslcXL (R) .. ... .. . . $65 
Mac 65 (D) ..... $58 
e65(D) $58 
Bug 65 (0) .... . $23 
PAR KER BROS 
Aslrochase(R) ... . S33 
Dealh Star IR) ... S33 
O-Bert (R) . . .. S33 
Popeye (R) ... ....... S33 
QUALITY SW 
Return 01 Hercules (D) 522 
Ali Baba(O) S22 
RESTON 
Moviemaker(D) ... 545 
SCARBOROUGH SYS. 
MaSlertype(DIR) ..... $27 
Songwriter (D) . .. 527 
SCHOOL WIZWARE . Call 
SI ERRA ON·LlNE 
Homeword (0) . . ... $46 
Ultima II (D) ... . S39 
Dark Crystal (0) •.. 526 
WiL & Princess(D) . .. S22 
SPINNAKER 
SnooperTIOOP 1.2 (0) . S30 
MostAmazing(O) .... 527 
Kias on Keys (0 ) • 520 
Trains(D) .... .• 527 
Delta Drawing (R) .... S27 
Aerobics (0) .. S34 
STRATEGIC SIM. 
Broadsides (0) ... S27 
Carrier FOlce (0) .. $39 
Combat Leader(O) .. 527 
Ralls West (0) ... $27 
EpIdemic (0) $23 
Eagles(D) ......... $27 
CosmicBallorlt(O) .. $27 
SUBlOGIC 
Flight Simulator II (0) . S36 
Pinball (C/O) . $20 
SYNAPSE 
File Managel (R) ..... $54 
Fort Apoca lypse(ClO) $23 
Dimension X (C/O) $23 
BlueMax(ClO) . . $23 
Encounter( DIR) .. 523 
Zepphn (ClD) ........ $23 
Pharoah's Curse(ClO) $23 
TRONIX 
S.A.M. (D) .. .. ... .. $39 
P. M. An imator(o) . $29 
Jutce (Clo) . . .... . S20 
Challelbee (D) .. $27 

Printers/Etc. 
DIABLO 
630 Lener Quat. 
SILVER REED 
EXP 400 Ur. Qual. 
EXP 500 Lv. Qual. 
EXP 550 Llf. Oual. 
EXP no Llf. Qual. 
STAR 
Gemini lOX 
Gemini 15X 
DeUa 10 
Delta t5 
Aadix 10 
RadiX 15 

$1648 

$310 
.. $379 

. $449 
$888 

CITOH 
Plowrl ter ......... $335 
Plowrlter II ........ S648 
Starwrlter ... $1098 
Print master .. $1448 
OKIOATA 
82A 
",p 
92 
93 .. 
OAISYWRITER 
2000 
MANNESMANN 
'60L 

.. Call 
.... CaU 

5409 
... CaU 

Power Type 
TOSHI BA 
'3<0 
'lSI 

$259 
$378 
$378 
$539 
5549 
'6<5 
CaU Spirit 

JUKI 
$788 6100 

$1299 ABATI 

'99' 

5559 
$309 

$419 

NEC 
3510 
3530 
3550 
771017730 

$1259 
.. $1259 

..... $1598 
........ $1719 

LQ 20P Ur Qual 
PANASONIC 
'090 
1091 
'092 

5378 

$255 
$319 
5458 

MONITORS 
AMDEK 
V300 G $139 
V300 A $149 
V310 G (IBM) $155 
V310 A (18M) $165 
COlor I . 5274 
COlor II. 5419 
COlor III $349 
Cotor IV (IBM) S699 
PRINCETON GRAPHICS 
MAX 12 (Amber) $178 
HX 12 (AGB) $489 
SR 12 (RGB) 5619 
SUPER 5 
l OOA (Amber) 599 
500G (IBM with l ilt) 5126 
500A (IBM with l ilt) .. 5126 

SAKATA 
SC100 (Color) 
tOOOG (Green) 
TAXAN 

$239 
SlO9 

100 Green $118 
lOS Amber $126 
210 RGB/Composite $288 
400 RGB Med·Res $309 
415 RGB Hi·Res $429 
420 RGB Hi·Aes (IBM)$479 
NEC 
JB 1260 (Grn) 
JB 1201 (Grn) 
JB 1205 (Ambel) 
ZENITH 
Green 
Amber 

$99 
$145 
$145 

'95 
'99 

MODEMS 
NOVATION 
J·Cat ."" .. 
Apple Cal II 
D-Cat 

HAYES 
SmartmOClem . ... .. $209 
Smarlmodem 1200 .. $498 
Mlclomodem II ..... $259 
Mlcromodem lie .... $239 
PROMETHIUS 

1200 

OSMIC 
COMPUTERS 

727 BREA CANYON RD., SUITE 16 
WALNUT, CA 91789 

(800) 626-7642 
PLEASE FOR ORDERS ONLY 

SORRY, NO COD'S 

C~~IF. (714) 594-5204 
FOR TECHNICAL INFO, ORDER INQUIRIES, 

Md S2.50 shipping per 10ttware oUler In contin~nlill U.S Add $5 00 
ShIpping pel sDitware artier lor AK . HI. FPO·APO AOtl 51 0 00 or 15'10 
(whIChever is greater) per 1cttware order lor non·U S C<ln Inr cost 01 
h.ardware stupplng C<lliI . reslCents aco 6'f1'1o sales ux tishlers 
chetk$ or money oroers 1I11e<1 within 24 hour1 lor Items In stock 
Personal checks leQUire 4 weeks 10 clear MaSlerCaro ano VIs,) OK 101 
sollware onry Within conlmenlill U.S .• adO 3'10 surcharge . Include taro 
no .. expiration date and signature. Due 10 our low pllces. all sa les are 
linal All delectlve relUInS must h2ve a lelllln auth~litatlon number 
Please call 10 oDlili;] one belore returning gooas 101 replacement or 
repair Pnus & availability sUDlecllo change 

COMMODORE 
INTERFACES 

The Connection . .. .. 585 
Bus Card . $ 149 
Cardco G + .... 569 
Cardco B Ca ll 
MSO(lEEE) . $98 
Cardc05SIoI . $48 
Grappler C 0 SI09 

DIRECT MODEMS 
Hesmodem ......... $53 
1650 Au lomQdem ... $99 
1600 Mod~m ... ..... Call 
Wes!fldoe Modem Call 

80 COLUMN 80S 
Ballerles80Col .. "" 5149 
VldeoPak80 ... .. .. $129 
Z80 Video Pak ...... S209 

DISK DRIVES 
MSD(17DK) ... . .... $J.49 
MSO (Oua~ (170Kx2) . S539 
Laser(17DK) .. .. ... $325 
Commodore 1541 ... $239 
Concold{170K) ... .. CaU 

RECORDERS 
Cardco Recorder ... $48 
1530Commodore ... Call 
CUsellelnl erface .. $29 
Phone mark Rec S37 

DIRECT PRINTERS 
MPS801 .......... $219 
Commodore 1526 ... 5288 
Cardco LOll ........ $498 
1520 Cotor Prinler ... $129 

64 SOFTWARE 64 
MISCELLANEOUS 
MAE Assembler (D) $47 
VIP Terminal (0) 538 
Star WafS (A) 533 
Super Base 64 (0 ) 568 
DOOdle Clly (0) 527 
Summer Games (0) 527 
Pltlall 11 (D) 525 
Decalhlon (D) $25 
50 Mission Crush (0) 527 
IFR. (CID) S20 
Master Composer (D) $27 
Donkey Kong (R) $29 
Bruce Lee (0) $23 
Pro Football Slat (D) S56 
Seaslalker (D) $27 
Koala ColOllng I $20 
Koala logo Design 527 
Rockys Boots (0) S33 
Bumble Games (0) $27 
Beyond Wollensteln S23 
Peachllee Account Call 
Odesl aChess(O) .. $46 
Ultima til (0) .• $39 
Plol. B leckJack(D) . $46 
Homeword (0) .... $46 
Pers. Accountanl (0) • $23 
Karate Devils (0) ..••• $27 
Final FIIQht (0) . $22 
Dlskey (0) ... .... ... S33 
Barrons Sat (0) ... . .. $59 
Million aire (D) . $39 
SaIGon 11 (D) . $23 
B·Graph(O) .... ... .. $59 
CasUa Wollenstein(D) 520 
ACCESS SOFTWARE 
Beached (0) . , . $24 
Neu traIZone(ClD) . .. $24 
SpillemaSler (0) ..... $25 
AVALON HILL 
NukeWar(C) .. ...... $12 
Androm. ConQuest(C) $14 
1.1ldway Campaign (e) $13 
Computer Foolball (e) S13 
Telengard . (C)$16(0)$19 
FlylngAce(C) ....... $15 
Moon Patrol (C) ...... 517 
BAnERIES INCLUDED 
PaperCUp(D) .. 569 
Consultant (0) . $75 
PaperCllp wJSpel1 (O) 585 
Spell Pack (0 ) ...... $37 
OrganlzerSerles(Ea) . $22 
BLUE SKY 
Calc Result Adv. .. . 599 
Calc Result Easy . 557 
BRODERBUND 
BankSt. Wrll er (D) .. $46 
Opera!. Whrlwnd (0) •. $27 
Chop11l ter(R) ..... . . 527 
Lode Runner . (0 ) 23 (R) 27 
CBS SOFTWARE 
Success with Math (0) $ 17 
WbstrWordGame(O) $20 
COMMODORE 
Simons Basic (R) 
MagIC Desk (A) 
L~o (D) 
Assembler 64 (D) 
Easy Script 64 (0) 
CONTINENTAL S.W. 

Call 
548 
$50 
$3" 
S52 

Home Accountanl (0) $48 
Tall Advanlage (D) ... $45 
FCM (0) .. SJ.4 
COUNTER POINT SW 
Early Games( Ea) .... 520 
CREATIVE SOFTWARE 
Moondusl (R) ....... 523 
Save New York (R) .. . $23 
Pipes (R) ........... $23 
Househld FlnanceiC) $20 
DATASOFT 
Pooyan (ClO) .... .... $20 
MoonShu ttle(O) .. $20 
ENTECH 
Slud lo64(ClO) .... "" $28 
Oa labase 64 (0) .. $45 
EPYX 
Temple 01 APS (C/O) .. $27 
Jumpman (ClO) . .• $27 
OragonrlderslClO) ... $27 
Gateway 10APS rAl .. $27 

FUTURE HOUSE 
Comp. Pers. Account. S56 
HES 
Omniwriter (D) ...... $45 
Hesmon (D) ....... $27 
64 ForlhlR) ......... $39 
Mult lp lao(O) ..... . $65 
TurlleGraphics(R) ... $39 
INFOCO M 
Planet Fall (D) 
Enchanter(O) 
In!ldel(O) . 
JIN SAM 

.. $34 
... $34 
... $34 

Mini Jlni{R) ... $75 
MICROSOFTWARE IHr L 
PracUcalc64 . (C) 34 (0) 36 
Spreadsheet . (C) 49 (0) 52 
Practlllle64(O) ..... $36 
MIRAOE CONCEPTS 
Dala Base (0 ) . .... •. $68 
Word Processor(D) . . $68 
MtCROSPEC 
Database(D) .. $44 
Malting UsI(D) .... . $32 
Check ook Mgr (0) .. $47 
GiL (D) ...... .. $44 
AlP(O) ... $47 
AIR (0) ..•• $47 
PARKER BROS 
Q·Bert (R) $33 
Popaye (R) .... . ... .. $33 
Fl ogger (A) ......... $33 
PROFESSIONAL SW 
Wordpl oWISpell(D) .. $68 
SpeUright (D) ... . . .. $45 
OU IKTEX 
Qu ick BI. Fox (R) 
RAINBOW 

. $49 

File Assistant (D) . .. $46 
Writers Asslslant (D) . $46 
Spreadsht Assist. (0 ) . $56 
SCARBOROUGH 
Mastertype (DIR) .... $27 
SongWriter(D) ..... $27 
SOFTSMITH 
Touch Typing (Clo) ... $21 
SOUTHERN SOLUTION S 
BustnessmanlO) ... $48 
Bill Payer(D) ... $48 
Bill Colleclor(O) ..... $48 
Paymasler (0 ) ... $48 
SPINNAKER 
Snooper 1 or 2 (D) .... $27 
Aerob ics (D) .... $34 
Kids on Keys (D) ..... $20 
Mosl Amazing (D) ... $27 
Klnde/comp (0) ..... $20 
Alphabet Zoo (0) • . • 20 
Trains(Oj .... ....... $27 
Delta Drawing(R} .... $27 
SUBlOGIC 
Flight 5imulalor II (D) . $36 
Pinball (ClO) ....... 522 
SY NAPSE 
Ft. Apocalypse (ClD) . $23 
Necromancer(ClD) ... $23 
Zauon (0) •. $23 
Blue Max(D) ........ $23 
Pharoah's Curse (ClO) $23 
SSt 
Combat l eader(ClD) . $27 
Computer Baseball (D) $27 
Eagles(DI .. $27 
RlngsldeSeat (O) .... $27 
ngers ln SnOIll (ClO) •. $27 
Bailie NOtmandy(ClO) $27 
TlMEWORKS 
Dungeons 01 Alg. (ClO) $17 
Robbers Lost (ClD) .•. $ 17 
Money Mgr. (ClO) ... .' S 17 
WallSl reel(ClO) ..... $17 
Data Manager (ClO) .. $17 
Elec. Checkbook (ClO) $17 
TOll 
Toll Texi .. IC) $32 (D) $34 
Label .. (C) $15 (D) $17 
Time Mgl. . IC) $24 (0 ) $27 
Asrch Asst. (C) $24 (0 ) $27 
TRONIX 
S.A.M. (D) ........... $39 
Ju ice(D) . $23 
Challerbee (0) $27 



hot dog in my own shower. I had to think

quickly. In a last-ditch effort, 1 called on my

brain's full computer-trained reflexes and re

alized that my shower handle must not be a

left-right, on-off shower handle at all. Instead, it

must be a push-pull shower handle. Pull turned

it on. (Something I had unfortunately forgotten.)

And push must turn it off.

In a final, desperate gesture I charged to

ward the front of the shower and jammed the

handle into the wall.

Instantly, miraculously, and logically, the

shower stopped.

Blessing 3: Computers Give Me

Lightning-Fast Logic

In the last year I have traveled to 13 conven

tions, made 49 speeches, given 11 interviews,

and appeared on 18 radio programs and 14 TV

programs. And I am not alone. There are dozens

of others in the computer industry with a sched

ule similar to mine. We are roaming the country,

playing with the latest gadgets, trading gossip

about computer companies and their media

superstars, and searching for juicy stories for our

magazines.

Back in the spring I was attending so many

events each week that sometimes I forgot which

city I was in. But I never lost the lightning-fast

logic that years of close association with comput

ers had given me. That tided me over even dur

ing my most grievous overdoses of travel,

speaking, and interviewing.

I remember well one conference I went to

(which conference? which city?) when I was

handed a name badge with a unique and

wonderful feature. I noticed this feature the mo

ment I put the badge on the lapel of my sport

coat. The badge had been designed to allow me

to look down at my chest and read my name as

if it were rightside up.

During the day, as I made speeches at the

convention and interviewed a number of illus

trious conventioneers, I continually glanced

down at the badge and marveled at its design.

That night I went out to dinner, so I took

the badge off and stuffed it in my sport coat

pocket.

The next morning, when I put the badge on

again, I was startled. All of a sudden the badge

no longer worked. When I glanced down at it, all

the information on it was upside down and

backwards.

I puzzled over this problem all during break

fast that morning. At last, as I was munching on

a sprig of parsley that had come with my fried

eggs, it hit me. The badge was not a special

badge after all. I could read my name the first

day because 7 was wearing the badge upside down.
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Blessing 4: I've Become A Whiz

Around Machines

When I first got into computers I was no wizard

with machines or a do-it-yourselfer. In fact I had

almost no mechanical savvy at all. As proof I

need only cite a test I took in high school in

which I achieved a score of 0.06 percent for

mechanical aptitude.

Yet I've always loved computers.

However, since computers are machines (a

fact that I frequently try to overlook), I often run

into problems. It's not their software or their

logic that waylays me, mind you, since I have

become quite a thinker in these areas (see my

blessings above). Instead it's their physical

nature—their "machineness"—that confounds me.

For example, last spring I was ecstatic when

my newest computer toy arrived, special deliv

ery, in the mail. It was a portable Compaq com

puter, and I intended to take it with me to

London, England, to teach a course on robotics.

Except I couldn't get it open.

So, after I unboxed this lovely machine, I

spent half an hour just looking at it on the

kitchen table. But I couldn't, for the life of me,

figure out how it opened up. It looked like a big

ivory-colored sewing machine or suitcase, except

there were no handles, no latches—no nothing.

I was getting more and more nervous and

depressed as the minutes ticked away. My plane

to London would be taking off soon, and I had

to get packed, yet I hadn't even turned the com

puter on. Maybe it didn't work. But how was I to

know. I couldn't get inside to find out.

I sat there and stewed, and I cursed my mis

erable 0.06 percent mechanical aptitude.

Then Catie came home from school.

Catie is my daughter, and even though she

was only seven years old at the time, she was

very perceptive. She immediately noticed some

thing was wrong when she saw me slumped

over the kitchen table, crying on what looked

like a sewing machine.

I told her my problem, and she began

snooping around the computer case looking for a

way to open it. About fifteen seconds later, she

popped up from the other side with a big grin on

her face. "No wonder you couldn't open it," she

said. "You were looking at the top. The latch is

on this side—on the bottom."

Five minutes later, Catie had the computer

out on the table, plugged in, and running a word

processing program. "You shouldn't cry over a

computer, Daddy, " she advised me. "Wait until

I come home from school next time, and I'll help

you."

hot dog in my own shower. I had to think 
quickly. In a last-ditch effort, I called on my 
brain's full computer-trained reflexes and re
alized that my shower handle must not be a 
left-right, on-off shower handle at all. Instead, it 
must be a push-pull shower handle. Pull turned 
it on. (Something I had unfortunately forgotten.) 
And push must turn it off. 

In a final , desperate gesture I charged to
ward the front of the shower and jammed the 
handle into the wall. 

Instantly, miraculously, and logically, the 
shower stopped. 

Blessing 3: Computers Give Me 
Lightning-Fast Logic 
In the last year I have traveled to 13 conven
tions, made 49 speeches, given 11 interviews, 
and appeared on 18 radio programs and 14 TV 
programs. And I am not alone. There are dozens 
of others in the computer industry with a sched
ule similar to mine. We are roaming the country, 
playing with the latest gadgets, trading gossip 
about computer companies and their media 
superstars, and searching for juicy stories for our 
magazines. 

Back in the spring I was attending so many 
events each week that sometimes I forgot which 
city I was in. But I never lost the lightning-fast 
logic that years of close association with comput
ers had given me. That tided me over even dur
ing my most grievous overdoses of travel, 
speaking, and interviewing. 

I remember well one conference I went to 
(which conference? which city?) when I was 
handed a name badge with a unique and 
wonderful feature. I noticed this feature the mo
ment I put the badge on the lapel of my SpOrt 
coat. The badge had been designed to allow me 
to look down at my chest and read my name as 
if it were rightside up. 

During the day, as I made speeches at the 
convention and interviewed a number of illus
trious conventioneers, I continually glanced 
down at the badge and marveled at its design. 

That night I went out to dinner, so I took 
the badge off and stuffed it in my sport coat 
pocket. 

The next morning, when I put the badge on 
again, I was startled. All of a sudden the badge 
no longer worked. When I glanced down at it, all 
the information on it was upside down and 
backwards. 

I puzzled over this problem all during break
fast that morning. At last, as I was munching on 
a sprig of parsley that had come with my fried 
eggs, it hit me. The badge was not a special 
badge after all. I could read my name the first 
day because I was wearing the badge upside dowll. 
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Blessing 4: I've Become A Whiz 
Around Machines 
When I first got into computers I was no wizard · 
with machines or a do-it-yourselfer. In fact I had 
almost no mechanical savvy at all. As proof I 
need only cite a test I took in high school in 
which I achieved a score of 0.06 percent for 
mechanical aptitude. 

Yet I've always loved computers. 
However, since computers are machines (a 

fact that I frequently try to overlook), I often run 
into problems. It 's not their software or their 
logic that waylays me, mind you, since I have 
become quite a thinker in these areas (see my 
blessings above). Instead it's their physical 
nature-their "machineness" -that confounds me. 

For example, last spring I was ecstatic when 
my newest computer toy arrived, special deliv
ery, in the mail. It was a portable Compaq com
puter, and I intended to take it with me to 
London, England, to teach a course on robotics. 

Except I couldn't get it open. 
So, after I unboxed this lovely machine, I 

spent half an hour just looking at it on the 
kitchen table. But I couldn't, for the life of me, 
figure out how it opened up. It looked like a big 
ivory-colored sewing machine or suitcase, except 
there were no handles, no latches-no nothing. 

I was getting more and more nervous and 
depressed as the minutes ticked away. My plane 
to London would be taking off soon, and I had 
to get packed, yet I hadn't even turned the com-

-puter on. Maybe it didn't work. But how was I to 
know. I couldn't get inside to find out. 

I sat there and stewed, and I cursed my mis
erable 0.06 percent mechanical aptitude. 

Then Catie came home from school. 
Catie is my daughter, and even though she 

was only seven years old at the time, she was 
very perceptive. She immediately noticed some
thing was wrong when she saw me slumped 
over the kitchen table, crying on what looked 
like a sewing machine. 

I told her my problem, and she began 
snooping around the computer case looking for 11 

way to open it. About fifteen seconds later, she 
popped up from the other side with a big grin on 
her face. "No wonder you couldn't open it," she 
said. "You were looking at the top. The latch is 
on this side-on the bottom." 

Five minutes later, Catie had the computer 
out on the table, plugged in, and running a word 
processing program. "You shouldn't cry over a 
computer, Daddy, " she advised me. "Wait until 
I come home from school next time, and I'll help 
you." 



Apple Disk Checker
Bruce Wiseman

Here's a description of the technique and a program

which is fast, simple, and doesn't require any

modifications to DOS.

On sector 0 of track 17 of every diskette initial

ized by Apple DOS 3.3 is something called the

Volume Table of Contents, or VTOC.

One of the things in the VTOC is the bitmap

which tells which sectors are used and which are

free. Each track on the diskette is represented by

four bytes on the bitmap. There are 16 sectors

per track in DOS 3.3. The first two bytes of the

four assigned to each track keep count of the

used and free sectors; the other two bytes are re

served for expansion and contain zeros. The

problem, then, is how do you keep count of 16

sectors with just two bytes?

The bitmap is exactly what the name says: a

map expressed in bits (binary O's and l's). It

shows which sectors are used and which are free.

When we look at memory in the Apple with the

monitor, we see each byte as two hex characters.

FF, for example, is one byte in memory. These

hex characters represent the binary bits that

make up that byte. In other words, the hex FF

that we see represents 1111 1111 in the byte.

The first F represents the first half-byte, and the

second F the last half-byte. If the byte was, say,

Cl, then in binary it would be 1100 0001.

Recall that DOS is keeping track of 16 sec

tors for us. Recall also that DOS is using two

bytes of eight bits each to do it. Each bit in the

two bytes keeps track of one of the 16 sectors.

The map is laid out like this:

Byte 1 Sectors FEDC BA98

Byte 2 Sectors 7654 3210

DOS uses a binary 1 to show a sector free and a

binary 0 to show it used. Thus if sector F on a

particular track is free, DOS sets the first bit of

the first byte to 1.

Now for a few examples. Suppose track 8 on

a diskette has only sectors 15 and 8 free. The

bitmap for that track would be:

Byte 1 1000 0001

Byte 2 0000 0000

The first bit in the first byte is set to 1; this is the

map location for sector $F (15). The locations for

sectors E, D, C, B, A, and 9 are all set to 0 since

these sectors are used. The bit location for sector

8, however, is set to 1 since that sector is free. In

a similar fashion, the second byte containing the

map to sectors 7, 6, 5, 4, 3, 2, 1, and 0 contains

all zeros since the sectors are all used.

If we were to look at this bitmap, we would

see it in hex as:

Byte 1 81

Byte 2 00

Let's take one more example. Suppose track 12

has sectors 15, 14, 11, 9, 7, 3, 2, and 1 all free.

The bitmap would be:

Byte 1 1100 1010

Byte 2 1000 1110

If you check this against the layout for the map,

you will see that the l's bits correspond to the

free tracks. If we look at the map, we'll see the

hex representation of the binary as:

Byte 1 CA

Byte 8 8E

Understanding Disk Checker

The problem, then, is twofold. First we must get

the VTOC into memory so we can look at the

bitmap, and then we must count the binary l's to

see how many free sectors there are on the

diskette.

Apple DOS has a machine language sub

routine called the Read/Write Track Sector rou

tine, or RWTS for short, that will read or write a

sector on a diskette. We can enter the routine

through a jump to subroutine (JSR) instruction to

address $3D9. The RWTS routine requires some

information from us about what it is we want to

read and where in memory to place it, etc. We

provide the routine with this information in the

form of a couple of tables that we build in mem

ory. The first table is called the Input Output

Control Block, or IOCB for short. It will provide

the RWTS subroutine with the slot, drive num

ber, track, sector, and the address in memory to

store what it reads. The other table we need to

provide is called the Device Characteristics Table.
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Apple Disk Checker 
Bruce Wiseman 

Here's a description of the technique and a program 
which is fast, simple, and doesn't require any 
modifications to DOS. 

On sector 0 of track 17 of every diskette initial
ized by Apple DOS 3.3 is something called the 
Volume Table of Contents, or VTOe. 

One of the things in the VTOC is the bitmap 
which tells which sectors are used and which are 
free. Each track on the diskette is represented by 
four bytes on the bitmap. There are 16 sectors 
per track in DOS 3.3. The first two bytes of the 
four assigned to each track keep count of the 
used and free sectors; the other two bytes are re
served for expansion and contain zeros. The 
problem, then, is how do you keep count of 16 
sectors with just two bytes? 

The bitmap is exactly what the name says: a 
map expressed in bits (binary D's and l 's). It 
shows which sectors are used and which are free. 
When we look at memory in the Apple with the 
monitor, we see each byte as two hex characters. 
FF, for example, is one byte in memory. These 
hex characters represent the binary bits that 
make up that byte. In other words, the hex FF 
that we see represents 1111 1111 in the byte. 
The first F represents the first half-byte, and the 
second F the last half-byte . If the byte was, say, 
Cl , then in binary it would be 1100 0001. 

Recall that DOS is keeping track of 16 sec
tors for us . Recall also that DOS is using two 
bytes of eight bits each to do it. Each bit in the 
two bytes keeps track of one of the 16 sectors. 
The map is laid out like this: 

Byte 1 Sectors FED C B A 9 8 
Byte 2 Sectors 7 6 5 4 3 2 1 0 

DOS uses a binary 1 to show a sector free and a 
binary 0 to show it used. Thus if sector F on a 
particular track is free, DOS sets the first bit of 
the first byte to 1. 

Now for a few examples. Suppose track 8 on 
a diskette has only sectors 15 and 8 free . The 
bitmap for that track would be: 

Byte 1 1000 0001 
Byte 2 0000 0000 

The first bit in the first byte is set to 1; this is the 
map location for sector $F (15) . The locations for 
sectors E, D, C, B, A, and 9 are all set to 0 since 
these sectors are used. The bit location for sector 
8, however, is set to 1 since that sector is free. In 
a similar fashion, the second byte containing the 
map to sectors 7, 6, 5., 4, 3, 2, 1, and 0 contains 
all zeros since the sectors are all used. 

If we were to look at this bitmap, we would 
see it in hex as: 

Byte 1 81 
Byte 2 00 

Let's take one more example. Suppose track 12 
has sectors 15, 14, 11, 9, 7, 3, 2, and 1 all free. 
The bitmap would be: 

Byte 1 1100 1010 
Byte 2 1000 1110 

If you check this against the layout for the map, 
you will see that the 1 's bits correspond to the 
free tracks. If we look at the map, we'll see the 
hex representation of the binary as: 

Byte 1 CA 
Byte 8 8E 

Understanding Disk Checker 
The problem, then, is twofold. First we must get 
the VTOC into memory so we can look at the 
bitmap, and then we must count the binary l 's to 
see how many free sectors there are on the 
diskette. 

Apple DOS has a machine language sub
routine called the Read/ Write Track Sector rou
tine, or RWTS for short, that will read or write a 
sector on a diskette. We can enter the routine 
through a jump to subroutine OSR) instruction to 
address $3D9. The RWTS routine requires some 
information from us about what it is we want to 
read and where in memory to place it, etc. We 
provide the routine with this information in the 
form of a couple of tables that we build in mem
ory. The first table is called the Input Output 
Control Block, or IOCB for short. It will provide 
the RWTS subroutine with the slot, drive num
ber, track, sector, and the address in memory to 
store what it reads . The other table we need to 
provide is called the Device Characteristics Table. 
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As you might guess from the name, it provides

the RWTS subroutine with information about the

disk drive itself.

The RWTS routine normally reads a whole

sector at a time, and since a sector is 256 bytes

long, we must reserve memory space of that size

to place the information that the Read/Write

Track Sector subroutine reads in. Technically,

this space is referred to as a buffer.

Table 1 shows the IOCB that we will be

using, while Table 2 shows the Device

Characteristics we will need.

Table 1: The iocb

Byte Value Description

(in hex) (in hex)

$00

$01

$02

$03

$04

$05

$06-07

$08-09

$0A

$0B

$0C

SOD

$0E

$0F

$10

$01

$60

$01

$00

$11

$00

$20, $03

$00, $60

$00

$00

$01

$00

$00

$60

$10

Table type (always 1)

Slot number * 10 (slot 6)

Drive number

Volume ID (00 means any)

Track number ($11 is the track for the

VTOC)

Sector number ($00 for the VTOC)

Address of the Device Characteristics

table, low/high format

Address of the buffer, low/high format

Not used

Read whole sector

Control code for a read

Space for return code from DOS

Volume ID of last access

Slot number of last access

Drive number of last access

Table

Byte

(in hex)

$00

$01

$02-03

2: Device Characteristics

Value Description

(in hex)

$00 Device type (always a 00

$01 Phases per track (always

for

01

$EF, $D8 Motor on time (always these

disk II)

Disk II)

for disk)

values for

After we build these two tables in memory,

we load the Y and A registers with the address of

the IOCB table, and JSR to $3D9. The RWTS

subroutine will then read the track and sector

that we provided it in the IOCB table and place

that sector in the buffer address we provided it in

the IOCB. Half of our problem is now taken care

of; we have the VTOC in memory. Now all we

have to do is count the binary l's in the bitmap

to see how many free sectors we have.

The complication is that the bitmap will be

in hex and we need to see it in binary. There are

several ways in which we could do this. One is

to use the machine language instruction ROL.

ROL stands for rotate left. What this instruction
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does is roll the bits of a byte one bit to the left. It

rolls the leftmost bit into the Carry flag, so if the

bit was a 1, then the Carry flag gets set on.

As an example, say the accumulator held

$C1. In binary this would be 1100 0001. The first

ROL would set the Carry flag on, since the

leftmost bit is a 1 and is rotated into the Carry

flag. After that the contents of the accumulator

look like this: 1000 0010. Now if we reset the

Carry flag and ROL again, the flag gets set and

the accumulator looks like this: 0000 0100.

What we will do is load the accumulator

with the contents of the first byte of the bitmap.

Then we will roll it left eight times as we count

the number of times the Carry flag gets turned

on. Each time the flag is set on we will increment

(add one to) a special memory location that will

hold our total. We then go get the next byte of

the bitmap and repeat the entire operation again.

The process continues until the whole bitmap is

counted.

Recall that earlier we found out that each

track has four bytes in the bitmap, but only the

first two are really used. Our machine language

program counts them all, but since the last two

contain all zeros it'doesn't matter. This is less

complicated than trying to skip the unused bytes

since it is easier to spend a few microseconds to

count some zeros than to build the logic to go

around them.

Program 1 is a BASIC program which

POKEs in the machine language for "Disk

Checker," then executes it. After you have typed

in and run Program 1, you can save a copy of

the machine language with:

BSAVE SPACE.OBJ,A768,L85

With this copy of the machine language, you can

use Program 2 as your disk HELLO program, so

that you'll be told the number of free sectors on

the disk when you boot the system.

Program 1: Disk Checker Loader

10 HOME

20 FDR I = 768 TO 852

30 READ A:CK = CK + A: POKE I,A: NEXT

35 IF CK < > 7986 THEN PRINT "ERR

OR IN DATA STATEMENTS": STOP

40 CALL 768

50 T = PEEK (896) + PEEK (897) * 2

56

60 PRINT "THERE ARE "jTj11 FREE SECT

ORS"

61 REM

62 REM tittttttttttttttttttttttt

65 REM DATA IS ASSEMBLY PROGRAM+IO

B AND DEVICE TABLES

67 REM

68 REM ««**««*****«««**«>******(

70 DATA 169,3,160,64,32,217,3,169,

0,141

As you might guess from the name, it provides 
the RWTS subroutine with information about the 
disk drive itself. 

The RWTS routine normally reads a whole 
sector at a time, and since a sector is 256 bytes 
long, we must reserve memory space of that size 
to place the information that the Read/ Write 
Track Sector subroutine reads in . Technically, 
this space is referred to as a buffer . 

Table 1 shows the IOCB that we will be 
using, while Table 2 shows the Device 
Characteristics we will need. 

Table 1: The lOCI 

Byte Value Description 
(in hex) (in hex) 
$00 $01 
$01 $60 
$02 $01 
$03 $00 
$04 $11 

$OS $00 
$06-07 $20, $03 

$08-09 $00, $60 
$OA $00 
$OB $00 
$OC $01 
$OD $00 
$OE $00 
$OF $60 
$10 $10 

Table type (always 1) 
Slot number' 10 (slot 6) 
Drive number 
Volume ID (00 means any) 
Track number ($11 is the track for the 
VTOC) 
Sector number ($00 for the VTOC) 
Address of the Device Characteristics 
table, low/high format 
Address of the buffer, low j high format 
Not used 
Read whole sector 
Control code for a read 
Space for return code from DOS 
Volume ID of last access 
Slot number of last access 
Drive number of last access 

Table 2: Device Characfel1stlcs 

Byte Value Description 
(in hex) (in hex) 
$00 $00 Device type (always a 00 for Disk !I) 
$01 $01 Phases per track (always 01 for disk) 
$02-03 $EF, $D8 Motor on time (always these values for 

disk II) 

does is roll the bits of a byte one bit to the left. It 
rolls the leftmost bit into the Carry flag, so if the 
bit was a 1, then the Carry flag gets set on. 

As an example, say the accumulator held 
$C1. In binary this would be 1100 0001. The first 
ROL would set the Carry flag on, since the 
leftmost bit is a 1 and is rotated in to the Carry 
flag. After that the contents of the accumulator 
look like this: 1000 0010. Now if we reset the 
Carry flag and ROL again, the flag gets set and 
the accumulator looks like this: 0000 0100. 

What we will do is load the accumulator 
with the contents of the first byte of the bitmap. 
Then we will roll it left eight times as we count 
the number of times the Carry flag gets turned 
on. Each time the flag is set on we will increment 
(add one to) a special memory location that will 
hold our total. We then go get the next byte of 
the bitmap and repeat the entire operation again. 
The process continues until the w hole bitmap is 
coun ted . 

Reca ll that earlier we found out that each 
track has four bytes in the bitmap, but only the 
fi rst two are really used. Our machine language 
program counts them all, bu~ since the last two 
contain all zeros it'doesn't matter. This is less 
complicated than trying to skip the unused bytes 
since it is easier to spend a few microseconds to 
count some zeros than to build the logic to go 
around them. 

Program 1 is a BASIC program which 
POKEs in the machine language for " Disk 
Checker," then executes it. After you have typed 
in and run Program 1, you can save a copy of 
the machine language with : 

BSAVE SPACE.OBj,A768,L8S 

With this copy of the machine language, you can 
use Program 2 as your disk HELLO program, so 
that you' ll be told the number of free sectors on 
the disk when you boot the system. 

Program 1: DIsk Checker Loader 
HOME 10 

After we build these two tables in memory, 20 
we load the Y and A registers with the address of 30 
the IOCB table, and jSR to $309. The RWTS 
subroutine will then read the track and sector 35 

FOR I = 768 TO 852 
READ A:CK = CK + A: POKE I , A: NEXT 

IF CK < > 7986 THEN PRINT " ERR 
OR IN DATA STATEMENTS": STOP 

that we provided it in the IOCB table and place 
that sector in the buffer address we provided it in 
the IOCB. Half of our problem is now taken care 
of; we have the VTOC in memory. Now all we 
have to do is count the binary l 's in the bitmap 
to see how many free sectors we have. 

The complication is that the bitmap will be 
in hex and we need to see it in binary. There are 
several ways in which we could do this. One is 
to use the machine language instruction ROL. 
ROL stands for rotate left. What this instruction 
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40 CALL 768 
50 T = PEEK (896) + PEEK (897) • 2 

60 

61 
62 
65 

67 
68 
70 

56 
PRINT "THERE ARE "; T; " FREE SECT 

DRS!! 
REM 
REM ••••••••••••••••••••••••• 
REM DATA IS ASSEMBLY PROGRAM+IO 

B AND DEVICE TABLES 
REM 
REM ••••••••••••••••••••••••• 
DATA 169,3,160,64,32,217,3,169, 
0,141 



80 DATA 128,3,141,129,3,24,162,0,

160,56

90 DATA 185,0,96,42,144,24,24,238,

128,3

100 DATA 72,169,0,205,128,3,208.3,

238,129

110 DATA 3,104,232,224,a,208,232,7

6,55,3

120 DATA 232,224,8,208,224,162,O,2

00,192,196

130 DATA 208,214,96,0,1,96,1,0,17,

O

140 DATA 81,3.0,96,O,0,1,0,25,96

150 DATA 0,1,239,216

Program 2: Free Sector HELLO
10 HOME bD* = CHR* <4)

20 PRINT D*"BLQAD SPACE.DBJ"

30 CALL 768

40 T = PEEK (896) + PEEK *B97> * 2

56

50 PRINT "THERE ARE "jT;11 FREE SECT

ORS"

Donald W. Watson

Ten minutes is all it takes to get a printer dump of your Apple II text

screen. And there are dozens of uses for this simple subroutine.

Boot your system into Applesoft BASIC, type

NEW to clear the program memory, type HOME

to clear the screen, and type in the following

seven short lines:

100 D* - CHR* <4):I* = CHR* <9>

105 PRINT D*"PR#1"

110 PRINT I*"80N";

115 FOR G = 0 TO 2: FDR L = 1 TO 8l

PRINT SPC< 20): FOR P = 0 TO

39

120 C = PEEK (896 + G * 40 + L * 12

8 + P>

150 PRINT CHR* (C);: NEXT i PRINT

: NEXT : NEXT

160 PRINT D*"PR#O"

With a parallel printer interface card in slot

1, you can use the program exactly as shown;

with a serial printer interface card, delete the sec

ond statement in line 100 and delete line 110

completely.

With the listing correctly edited for your sys

tem, type HOME to clear the screen, type LIST

to let Applesoft reformat the listing on the
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80 DATA 128 ,3,141,129,3,24,162,0, 140 DATA 81,3,0, 96,0 ,0,1,0,25,96 
160,56 , 1 

90 DATA 185,0 , 96,42,144,24,24,238, 150 DATA 0, 1,239,216 
128,3 Program 2: Free Sector HELLO 100 DATA 72,169 ,0,205,128,3,208 ,3, 
238,129 10 HOME :D$ = CHR$ (4) 

110 DATA 3,104,232,224,8,208,232,7 20 PRINT D$"BLOAD SPACE.. OBJ" 
6,55,3 30 CALL 76B 

120 DATA 232,224,8 ,208 ,224, 162,0,2 40 T = PEEK (896) + PEEK (B97> • 2 
00,192,196 56 

130 DATA 208,214,96 ,O, 1,96,1,O ~ 17 , 50 PRINT "THERE ARE "; T'; " FREE SECT 
@ 0 DRS" 

Donald W. Watson 

Ten minutes is all it takes to get a printer dump of your Apple II text 
screen. And there are dozens of uses for this simple subroutine. 

Boot your system into Applesoft BASIC, type 
NEW to clear the program memory, type HOME 
to clear the screen, and type in the following 
seven short lines: 

100 D$ - CHR$ (4):1$ = CHRS (9) 
lOS PRINT DS"PR*l" 
110 PRINT 1$"80N"I 
115 FOR G = 0 TO 2: FOR L = 1 TO B. 

PRINT SPC( 20), FOR P - 0 TO 
39 

120 C = PEEK (B96 + G • 40 + L • 12 
B + P) 

150 PRINT CHR$ (C)I: NEXT. PRINT 
: NEXT • NEXT 

160 PRINT DS"PRIIO" 

With a parallel printer interface card in slot 
1, you can use the program exactly as shown; 
with a serial printer interface card, delete the sec
ond statement in line 100 and delete line 110 
completely. 

With the listing correctly edited for your sys
tem, type HOME to clear the screen, type LIST 
to let Applesoft reformat the listing on the 
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screen, and then move your printer power switch

to the ON position. If you wanted to print a copy

of the listing, you would ordinarily have to set

up the printer with (at least) an immediate mode

PR#1 command followed by an immediate mode

LIST command. Since the program you just en

tered is a screen dump program, why not use it

to print itself? Just execute a RUN command and

watch your system dump the full 960-character

screen from the Apple II text screen memory to

your printer.

The Okidata Microline 80 parallel printer

will dump the text screen memory in about one

and a half minutes. The Qume Sprint 5/55 serial

printer will dump it in one minute.

Screen Organization

Lines 100 through 110 are explained in the

printer control card manuals. Line 110 is required

in the program if a parallel printer interface con

trol card is used; in addition to setting the printer

to accept 80-character lines, it directs output to

the printer only—holding the screen display

"frozen" while the screen memory is dumped.

Line 115 sets up three loop functions, index

ing the dump routine to the requirements of the

Apple II text screen memory address plan. See

Figure 1 on page 16 of the Apple II Reference

Manual for the map of the text screen. The screen

is organized into three vertical sections or groups

(G = 0 to 2) of eight lines each (L = 1 to 8), and

each line contains 40 addresses for the characters

to be printed (P = 0 to 39). The PRINT SPC(20)

statement provides a 20-character left-hand

margin to center the printed record in an 80-

character horizontal print format.

At line 120, the three loop indices from line

115 are used with an offset starting value (896)

in an expression to yield each successive text

screen memory address. The expression yields

the first screen position, decimal address (1024)

for G = 0, L = 1, and P = 0; and it yields the

correct value for each of the remaining 959 mem

ory addresses as the loop variables are in

cremented. The PEEK function returns the

decimal value for the contents of each text screen

memory address, and the line finally assigns that

decimal value to the variable C.

Line 150 directs the printer to print the

ASCII character identified by the decimal value

of the variable C, and terminates each of the in

dex loops at the appropriate increments. The

PRINT statement provides a linefeed and car

riage return for each group of 40 characters

printed.

The gap in the program line numbers is

significant. The program as entered so far will

dump the text screen memory correctly only if

the memory does not contain INVERSE or

FLASH mode character codes. Insert the follow

ing three lines to convert INVERSE and FLASH

character codes to NORMAL mode character

codes:

130

135

140

IF

IF

+

IF

C

c <

c >

128

C >

+ 64

32

31

95

THEN

AND

AND

C

C <

c <

- c

96

128

+ 192

THEN C =

THEN C =

Using It As A Subroutine
The program is easily converted to a subroutine

for use in other Applesoft II programs. Just add a

line 170 with a RETURN statement and call the

subroutine from your program code with a line

containing a GOSUB 100 statement.

For example, Figure 1 shows a Summary

Screen used in a property management account

ing program. In the instruction lines at the base

of the screen, the operator is prompted for an E

to make Final Entries, an X to Exit the program,

or an M to return to the program Menu. The

accounting program code supporting the prompts

contains an INPUT X$ statement to halt program

execution and wait for a keyboard response. No

visual prompt is needed, but an S response from

the keyboard will call the text screen dump sub

routine if the following line is added to the

accounting program code:

5000 IF Xt = "S" THEN GOSUB 1OO

With line 5000 present in the accounting

program, an S response at the Summary Screen
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screen, and then move your printer power switch 
to the ON position. If you wanted to print a copy 
of the listing, you would ordinarily have to set 
up the printer with (at least) an immediate mode 
PR#l command followed by an immediate mode 
LIST command. Since the program you just en
tered is a screen dump program, why not use it 
to print itself? Just execute a RUN command and 
watch your system dump the full 960-character 
screen from the Apple 1I text screen memory to 
your printer. 

The Okidata Microline 80 parallel printer 
will dump the text screen memory in about one 
and a half minutes. The Qume Sprint 5/ 55 serial 
printer will dump it in one minute. 

Screen Organization 
Lines 100 through 110 are explained in the 
printer control card manuals. Line 110 is required 
in the program if a parallel printer interface con
trol card is used; in addition to setting the printer 
to accept 80-character lines, it directs output to 
the printer only-holding the screen display 
" frozen " while the screen memory is dumped. 

Line 115 sets up three loop functions, index
ing the dump routine to the requirements of the 
Apple II text screen memory address plan. See 
Figure 1 on page 16 of the Apple II Reference 
Manual for the map of the text screen. The screen 
is organized into three vertical sections or groups 
(G = 0 to 2) of eight lines each (L = 1 to 8), and 
each line contains 40 addresses for the characters 
to be printed (P = 0 to 39). The PRINT SPC(20) 
statement provides a 20-character left-hand 
margin to center the printed record in an 80-
character horizontal print format. 

At line 120, the three loop indices from line 
115 are used with an offset starting value (896) 
in an expression to yield each successive text 
screen memory address. The expression yields 
the first screen position, decimal address (1024) 
for G = 0, L = 1, and P = 0; and it yields the 
correct value for each of the remaining 959 mem
ory addresses as the loop variables are in
cremented. The PEEK function returns the 
decimal value for the contents of each text screen 
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memory address, and the line finally assigns that 
decimal value to the variable C. 

Line 150 directs the printer to print the 
ASCII character identified by the decimal value 
of the variable C. and terminates each of the in
dex loops at the appropriate increments. The 
PRINT statement provides a linefeed and car
riage return for each group of 40 characters 
printed. 

The gap in the program line numbers is 
significant. The program as entered so far will 
dump the text screen memory correctly only if 
the memory does not contain INVERSE or 
FLASH mode character codes. Insert the follow
ing three lines to convert INVERSE and FLASH 
character codes to NORMAL mode character 
codes: 

130 IF C < 32 THEN C - C + 192 
135 IF C > 31 AND C < 9b THEN C = C 

+ 128 
140 IF C > 95 AND C < 128 THEN C = 

C + 64 

Using It As A Subroutine 
The program is easily converted to a subroutine 
for use in other Applesoft 1I programs. Just add a 
line 170 with a RETURN statement and call the 
subroutine from your program code with a line 
containing a GOSUB 100 statement. 

For example, Figure 1 shows a Summary 
Screen used in a property management account
ing program. In the instruction lines at the base 
of the screen, the operator is prompted for an E 
to make Final Entries, an X to Exit the program, 
or an M to return to the program Menu. The 
accounting program code supporting the prompts 
contains an INPUT X$ statement to halt program 
execution and wait for a keyboard response. No 
visual prompt is needed, but an S response from 
the keyboard will call the text screen dump sub
rou tine if the following line is added to the 
accounting program code: 

5000 IF X$ = "5" THEN G05UB 100 

With line 5000 present in the accounting 
program, an S response at the Summary Screen 



Figure 1:
Accounting Program Summary Screen

'EIPTS SUMMARY n '
_ AL APT. RENT^ 4340.01

TOTAL RECEIPTS = 4382.43
BANK DEPOSITS = 4332.48

ISBURSENENTS SUMMARY
kHK BALANCE - REPORT 1 ■ i roj,,
ANK BALANCE - REPORT 2 = 731.37

rnUER SHEET SUMMARY
.OSS OPERATING INCOME = 4332 43
JTAL DISBURSEMENTS

NET CASH FLOW OR ( -> DEF =

;hPITihL CONT. FROM OWNERS^ 0 00
■JfJDS PAIO^OUNERS OR SyGS= 2000 00

FINAL BHTRIES ":

will dump the screen to the printer, producing a

hard copy as shown in Figure 2.

Potential Uses
In the property management program, the man

ager and system operators can get a hard copy of

the summary screen for any property in the data

files in a moment or two. A paper record of the

screen is very useful in monitoring the system

and for reference in conferences (especially with

property owners) away from the computer.

Screen dump copy is especially useful in in

ventory management systems. While filling or

ders, a stock clerk can interrogate the computer

inventory files to get a screen display of quantity

on hand and bin location for a needed part num

ber. The screen dump copy can be carried to the

bin location, the parts picked from the bin to fill

the order, and the dump copy (marked with the

quantity picked) becomes the transaction record

for later use in correcting the computer inventory
file information.

With a little screen format and label format
planning, a text screen dump can be used to

print labels or envelopes for addresses selected
from a mailing or shipping file.

Figure 2:
Printer Copy Of The Summary Screen Dump

# SUMMARY SCREEN *

ACCOUNT: 1000 OAK DR.- ORACELAND APTS.

MONTH : OCTOBER YEAR: 1982

RECEIPTS SUMMARY

TOTAL APT. RENT: 4340.00

TOTAL RECEIPTS : 4382.48

BANK DEPOSITS : 43S2.48

DISBURSEMENTS SUMMARY

BANK BALANCE - REPORT 1 : 731.37

BANK BALANCE -'REPORT 2 : 731.37

COVER SHEET SUMMARY

GROSS OPERATING INCOME : 4382.48

TOTAL DISBURSEMENTS : 3803.34

NET CASH FLOW OR (-) DEF: 579.14

*** FINAL ENTRIES ***

CAPITAL CONT. FROM OWNERS: 0.00

FUNDS PAID/OWNERS OR SVGS: 2000.00

FINAL ENTRIES ?S

EXIT MENU

There are many more very practical uses, of

course. The benefits of the text screen dump rou

tine presented here are that it is short, simple,

and accessible—you can modify it to suit your

own application requirements. Subroutines

specifically written to format a report directly to

the printer can often be avoided by use of the

text screen dump.

An Even Shorter Method
If DOS is not present, if the screen contains no

INVERSE or FLASH mode characters, and if you

use a serial interface control card, the following

one-line program (about 70 bytes) will dump the

Apple II text screen to your printer:

1OO PR# la FOR G = O TO 2: FOR L =

1 TD S: FOR P = O TO 39iC = PEEK

(896 + G * 40 + L * 128 + P): PRINT

CHR* (C>;: NEXT : PRINT : NEXT

: NEXT : PR# O <S
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Figure 1: 
Accounting Program SUmmary Screen 

will dump the screen to the printer, producing a 
hard copy as shown in Figure 2. 

Potential Uses 
In the property management program, the man
ager and system operators can get a hard copy of 
the summary screen for any property in the data 
files in a moment or two. A paper record of the 
screen is very useful in monitoring the system 
and for reference in conferences (especially with 
property owners) away from the computer. 

Screen dump copy is especially useful in in
ventory management systems. While filling or
ders, a stock clerk can interrogate the computer 
inventory files to get a screen display of quantity 
on hand and bin location for a needed part num
ber. The screen dump copy can be carried to the 
bin location, the parts picked from the bin to fill 
the order, and the dump copy (marked with the 
quantity picked) becomes the transaction record 
for later use in correcting the computer inventory 
file information. 

With a little screen format and label format 
planning, a text screen dump can be used to 
print labels or envelopes for addresses selected 
from a mailing or shipping file. 

Figure 2: 
Printer Copy Of The SUmmary Screen Dump 

•• SUMMARY SCREEN •• 
ACCOUNT: 1000 OAK DR. - GRACELAND APTS. 
MONTH OCTOBER YEAR: 1982 

RECE~PTS SUMMARY 
TOTAL APT. RENT: 
TOTAL RECEIPTS 
BANK DEPOSITS 

DISBURSEMENTS SUMMARY 
BANK BALANCE - REPORT 1 
BANK BALANCE -'REPORT 2 

COVER SHEET SUMMARY 
GROSS OPERATING INCOME 
TOTAL DISBURSEMENTS 
NET CASH FLOW DR (-) DEF: 

...... FINAL ENTRIES ...... 

4340.00 
4382 .48 
4382.48 

731. 37 
731. 37 

4382.48 
3803.34 
579.14 

CAPITAL CONT. FROM OWNERS: 0.00 
FUNDS PAID/OWNERS DR SVGS: 2000.00 

FINAL ENTRIES ?S 
EXIT MENU 

There are many more very practical uses, of 
course. The benefits of the text screen dump rou
tine presented here are that it is short, simple, 
and accessible-you can modify it to suit your 
own application requirements. Subroutines 
specifically written to format a report directly to 
the printer can often be avoided by use of the 
text screen dump. 

An Even Shorter Method 
If DOS is not present, if the screen contains no 
INVERSE or FLASH mode characters, and if you 
use a serial interface control card, the following 
one-hne program (about 70 bytes) will dump the 
Apple II text screen to your printer: 
100 PR* 1: FOR G = 0 TO 2: FOR L = 

1 TO B: FOR P = 0 TO 39,C = PEEK 
(B96 + G • 40 + L • 128 + P). PRINT 
CHR$ (C);, NEXT. PRINT. NEXT 

• NEXT • PR* 0 © 
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64 EXPLORER
Lorry Isaacs

This month we've got some powerful program

ming techniques to offer, including a way to

keep your disk files straight and a versatile

method to modify or control BASIC directly from

disk. But first, let's finish up our discussion of

graphics and character drawing from the pre

vious two columns.

One thing we haven't pointed out in our dis

cussions of graphics and character-drawing ma

chine language was that the code could be saved

as an object code file to disk or tape. This would

save a lot of time over the BASIC programs

which POKE the machine language into memory.

If you have access to a machine language mon

itor, such as Supermon, you can use its save

command to write the machine language to disk.

After the code has been POKEd into memory,

use the appropriate command to save the regions

of memory given in the following table for the

line- and character-drawing routines:

Address Of Address Of

First Byte Last Byte

Drawing

Routine

Line

Character

49152 (COOO)

50176 (C400)

50087 (C3A7)

51090 (C792)

Adding A Byte
The addresses are given in decimal and hex, with

hex being the value in parentheses. It is im

portant to note that the address is given for the

last byte. Some machine language monitors, such

as Supermon, require the ending address to be

one byte beyond the last byte of the machine

language program. You must be sure to enter the

address of the last byte plus 1. For example, the

two commands to save the routines to disk with

Supermon might be:

S "0:LDRAWC64",08,C0O0,C3A8

and

S "0:CHDRAWC64",08,C400,C793

If you don't have a machine language mon

itor at your disposal, you can use the following

BASIC program to accomplish the same thing.

10 REM PROGRAM TO WRITE OBJECT FILE

20 INPUT "ADDRESS OF FIRST BYTE";SA

30 INPUT "ADDRESS OF LAST BYTE";EA

40 INPUT "FILE NAME";NM$

50 OPEN 1,8,2,NM$+",P,W"

60 PRINT#l,CHR$(SA-INT(SA/2 56)*2 56)7

70 PRINT#l,CHR?(lNT(SA/256));

80 FOR I=SA TO EA

90 PRINT#1,CHR${PEEK(I));:NEXT

100 CLOSE 1

The program asks for the address of the last

byte, though it would not hurt if you entered

that address plus 1. This would simply save one

extra byte in the object file. If you wanted to,

you could save the code as one file instead of

two. This would save some unused memory

which lies between the two routines,- but would

simplify reloading the routines. To load the ob

ject code, use the command:

load "filename'fl,i
NEW

where you supply the filename for the object

code. The NEW command is necessary to restore

some BASIC pointers which are corrupted by the

load.

Though the object code file can simplify and

speed up loading of the machine language

routines, the BASIC program version (which

POKEs the machine code) still has one advan

tage. The BASIC program version can be trans

ferred from disk to disk very easily by using the

BASIC LOAD and SAVE commands. The reason

this doesn't work with machine language pro

grams is that the starting and ending addresses

of the code are not automatically communicated

between the LOAD and SAVE commands.

If you have some machine language routines

of your own, there may be occasions where it

would be useful to convert the object file to a

BASIC program version with the machine lan

guage in DATA statements. If you do the conver

sion by hand, the process will be very slow and

error prone. To assist in the task, I used Program

1 to generate the DATA statements containing the

line-drawing and character-drawing routines. This

program generates DATA statements intended

for use with the loader shown in Program 2.
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64EXPLORER 
Lorry Isaacs 

This month we've got some powerful program
mmg technIques to offer, including a way to 
keep your disk files straight and a versatile 
method to. modif~ 0; ~on trol BASIC directly from 
dIsk. But fust, let s finIsh up our discussion of 
graphics and character drawing from the pre
vious two columns. 

One thing we haven't pointed out in our dis
cussions of graphics and character-drawing ma
chine language was that the code could be saved 
as an object code file to disk or tape. This would 
save a lot of time over the BASIC programs 
whIch POKE the machine language into memory. 
If you have access to a machine language mon
itor, such as Supermon, you can use its save 
command to write the machine language to disk. 
After the code has been POKEd into memory, 
use the appropriate command to save the regions 
of memory given in the following table for the 
line- and character-drawing routines: 
Drawing 
Routine 
Line 
Character 

Address Of 
First Byte 
49152 (COOO) 
50176 (C400) 

Adding A Byte 

Address Of 
Last Byte 
50087 (C3A7) 
51090 (C792) 

The addresses are given in decimal and hex, with 
hex being the va lue in parentheses. It is im
portant to note that the address is given for the 
last byte. Some machine language monitors, such 
as Supermon, require the ending address to be 
one byte beyond the last byte of the mach ine 
language program. You must be sure to enter the 
address of the last byte plus 1. For example, the 
two commands to save the routines to disk with 
Supermon migh t be: 

S "0:LDRAWC64",08,COOO,C3A8 

and 
S "0:CHDRAWC64",08,C400,C793 

If you don 't have a machine language mon
itor at your disposal, you can use the following 
BASIC program to accomplish the same thing. 
10 REM PROGRAM TO WRITE OBJECT FILE 
20 INPUT "ADDRESS OF FIRST BYTE";SA 
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30 INPUT "ADDRESS OF LAST BYTE"; EA 
40 INPUT "FILE NAME";NM$ 
50 OPEN 1,8,2,NM$+",P , W" 
60 PRINTt 1, CHR$ (SA- INT(SA/ 256)*256); 
70 PRINT#1,CHR$(INT(SA / 256)); 
80 FOR I=SA TO EA 
90 PRINT # l,CHR$(PEEK(I )) ;: NEXT 
100 CLOSE 1 

The program asks for the address of the last 
byte, though it would not hurt if you entered 
that address plus 1. This would simply save one 
extra byte in the object file. If you wanted to, 
you could save the code as one file instead of 
tw~ . This would save some unused memory 
whIch lies between the two routines; but would 
simplify reloading the routines . To load the ob
ject code, use the command: 

LOAD "fiiename",8,1 
NEW 

where you supply the fil ename for the object 
code. The NEW command is necessary to restore 
some BASIC pointers which are corrupted by the 
load. 

Though the object code file can simplify and 
speed up loading of the machine language 
routines, the BASIC program version (which 
POKEs the machine code) still has one advan
tage . The BASIC program version can be trans
ferred from disk to disk very easily by using the 
BASIC LOAD and SAVE commands. The reason 
this doesn 't work with machine language pro
grams is that the starti ng and ending addresses 
of the code are not automatically communica ted 
between the LOAD and SAVE commands. 

If you have some machine language routines 
of your own, there may be occasions where it 
would be useful to convert the object fil e to a 
BASIC program version with the machine lan
guage in DATA statements. If you do the conver
sion by hand, the process will be very slow and 
error prone. To assist in the task, I used Program 
1 to generate the DATA statements containing the 
line-drawing and character-drawing routines. This 
program genera tes DATA statements intended 
for use with the loader shown in Program 2. 



Program Creator

The program works by writing the DATA state

ments to disk in the form of a BASIC program. If

you would like to adapt this program to your

own use, here is a brief explanation of what is

involved.

The format of a saved BASIC program on

disk is very simple. It starts with two bytes

which specify the load address of the code, low

byte followed by high byte. For BASIC programs,

this address should be $801. Thus, the first

two bytes should be 1 followed by 8. Following

the load address comes a copy of the BASIC pro

gram the same as it would be found in memory.

This would consist of a sequence of BASIC state

ments, each with the format shown in the table

below:

Byte No.

1

2

3

4

5 To N-1

N

Description

Link, low

Link, high

Line number.

Line number,

high

low

BASIC statements

0

A link is a pointer to the beginning of the

next line of the BASIC program. Actually, we do

not need to be concerned with writing a valid

link. The links are automatically recomputed

each time a BASIC program is loaded. Following

the link is the line number. Note that the two-

byte line number is stored with the high byte

first, followed by the low byte. Following the

line number is the text of the BASIC line. This

will be the same as the text you type for the line,

except that the keywords (FOR, GOSUB, etc.)

and arithmetic operators will be converted to single

bytes called tokens. The end of the BASIC line is

marked with a zero byte (that is, the ASCII value

of the byte is 0). The end of a BASIC program is

marked by two zero bytes following the last line.

This means there will be three zero bytes at the

end of a BASIC program.

Structured Output

The subroutine at line 300 is responsible for writ

ing the link, line number, and the DATA token

for each line. The subroutine at line 400 is

responsible for outputting a number in the list

which follows the DATA keyword. This list will

consist of eight numbers which specify object

code bytes, followed by the sum of the previous

eight numbers. This sum is checked automati

cally by the loader (Program 2). An error and a

line number will be printed if the sum doesn't
match.

To prepare a finished program, run Program

1. Next, load Program 2 and list it to the screen.

Then load the DATA statements program gen

erated in the first step. Finally, cursor to each

line of the listed program and press RETURN.

This will combine the DATA statements with the

loader program.

If you wish, you can adapt Program 1 to

write DATA statements which contain data other

than object code. The advantage of saving data

in this manner is that the data can be easily

examined from BASIC. To make use of the data,

it will have to be combined with the appropriate

program. This could be accomplished with an

other BASIC program as well, using the tech

niques described for adding the DATA

■^atements to Program 2.

Now let's take a look at a couple of utility

programs that you may find useful. The first

computes a cyclic redundancy check, CRC for

short, on the data in a file. This may sound

strange, but can be quite useful in cleaning up

disk files and keeping program versions straight.

The second utility allows BASIC to enter a

BASIC program from a sequential disk file. This

utility can add some powerful features to your

BASIC programming.

Redundancy Check
Whenever data is transferred from one device to

another, it's always a good idea to do something

to verify that the data was transferred correctly.

A simple method is called the checksum. Since

the data is usually transferred in bytes, this

method usually involves adding the bytes of data

together to form a sum. This is done by both the

receiver and the sender. Once the data has been

sent, the sum is sent. The receiver compares this

sum with the sum it computed. If the sums don't

match, the data wasn't received correctly.

Though simple, the checksum method is not

foolproof. If the sum the receiver receives

\ferbatim
flexible disks
Call Free (800) 235-4137 for

prices and information. Dealer

inquiries invited. C.O.D. and

charge cards accepted.

PACIFIC

EXCHANGES

100 Foothill Blvd.

San Luis Obispo. CA

93401. InCal. call

(800) 592-5935 or

(805) 543-1037. 5E]
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Program Creator 
The program works by writing the DATA state
ments to disk in the form of a BASIC program. If 
you would like to adapt th is program to your 
own use, here is a brief explanation of what is 
involved. 

The format of a saved BASIC program on 
disk is very simple. It starts with two bytes 
which specify the load address of the code, low 
byte followed by high byte. For BASIC programs, 
this address should be $801. Thus, the first 
two bytes should be 1 followed by 8. Following 
the load address comes a copy of the BASIC pro
gram the same as it would be found in memory. 
This would consist of a sequence of BASIC state
ments, each with the format shown ·in the table 
below: 

Byte No. 
1 
2 
3 
4 

5 To N-l 
N 

Description 
Link, low 
Link, high 
Line number, high 
Line number, low 
BASIC statements 
o 

A lillk is a pointer to the beginning of the 
next line of the BASIC program. Actually, we do 
not need to be concerned with writing a valid 
link. The links are automatically recompu ted 
each time a BASIC program is loaded. Following 
the link is the line number. Note that the two
byte line number is stored with the high byte 
first, followed by the low byte. Following the 
line number is the text of the BASIC line. This 
will be the same as the text you type for the line, 
except that the keywords (FOR, COSUB, etc.) 
and arithmetic operators will be converted to single 
bytes called tokens. The end of the BASIC line is 
marked with a zero byte (that is, the ASCII va lue 
of the byte is 0). The end of a BASIC program is 
marked by two zero bytes following the last line. 
This means there will be three zero bytes at the 
end of a BASIC program. 

Structured Output 
The subroutine at line 300 is responsible for writ
ing the link, line number, and the DATA token 
for each line. The subroutine at line 400 is 
responsible for outputting a number in the list 
which follows -the DATA keyword . This list will 
consist of eight numbers which specify object 
code bytes, followed by the sum of the previous 
eight numbers. This sum is checked automati
cally by the loader (Program 2). An error and a 
line number will be printed if the sum doesn't 
match. 

To prepare a finished program, run Program 
1. Next, load Program 2 and list it to the screen. 
Then load the DATA statements program gen
erated in the first step. Finally, cursor to each 

line of the listed program and press RETURN. 
This will combine the DATA statements with the 
loader program. 

If you wish, you can adapt Program 1 to 
write DATA statements which contain data other 
than object code. The advantage of saving data 
in this manner is that the data can be easily 
examined from BASIC. To make use of the data, 
it will have to be combined with the appropriate 
program. This could be accomplished with an
other BASIC program as well, using the tech
niques described for adding the DATA 
"'atements to Program 2. 

Now let's take a look at a couple of utility 
programs that you may find useful. The first 
computes a cyclic redundancy check, CRC for 
short, on the data in a file . This may sound 
strange, but can be quite useful in cleaning up 
disk files and keeping program versions straight. 
The second utility allows BASIC to enter a 
BASIC program from a sequential disk file. This 
utility can add some powerful features to your 
BASIC programming. 

Redundancy Check 
Whenever data is transferred from one device to 
another, it 's always a good idea to do something 
to verify that the data was transierred correctly. 
A simple method is called the checksum. Since 
the data is usually transferred in bytes, this 
method usually involves adding the bytes of data 
together to form a sum. This is done by both the 
receiver and the sender. Once the data has been 
sent, the sum is sent. The receiver compares this 
sum with the sum it computed. If the sums don't 
match, the data wasn't received correctly. 

Though simple, the checksum method is not 
foolproof. If the sum the receiver receives 

Verba1im 
flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inqu iri es invited. C.O.D. and 
charge cards accepted. 
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EXCHANGES 
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matches the sum it computed, it does not guar

antee that the data was received without error.

There are several ways in which errors in the

transmission won't show in the checksum. For

one thing, it's possible for errors in different

bytes to balance each other.

CRC's Work Better

When a better method is needed, the cyclic

redundancy check is the one to turn to. The cy

clic redundancy check (CRC) uses each bit of

each data byte to compute the CRC value. As a

result, a change in a single bit in the stream of

bytes will have a significant change in the final

CRC value.

You may think that you haven't used a

CRC, but if you have the 1541 disk drive, you

have been using it quite a lot. In fact, I don't

know of any disk drive that doesn't go to the ex

pense of computing a CRC to insure that data

has been read from the disk correctly.

Where I work, we have a utility program

which uses the CRC for a slightly different pur

pose. Over a period of time we tend to accu

mulate various versions of a file or program,

spread among many diskettes. Often, many of

the versions have the same filename. This can

present problems when we're not sure which

version we are dealing with on a particular disk.

To handle this situation, we have a utility pro

gram which computes a CRC on the bytes in a

file. By comparing the CRC computed for two

different files, we can be certain if the two files

are identical. Armed with the CRC for the most

recent version, we can weed out the older ver

sions with no problem.

To accomplish the same thing on the 64,

you can use Program 1. This will load a small

machine language routine which reads the data

and computes the CRC. It loads into the cassette

buffer, so it can be used as is only for disk files.

Since this routine must return the CRC value, it

must be called via the USR function. To link the

routine to the USR function, enter the following

in direct mode (no line number):

POKE 785,60: POKE 786,3

To obtain the CRC for a file, execute the follow

ing two commands:

OPEN l,$,2/'file,type,R"

PRINT USR(O)

where file is the name of the desired file, and

type is the associated file type, Sequential, Pro

gram, or User. The routine won't work on ran

dom access or relative files. It is important to use

logical file 1, since the machine language routine

is designed to read from that channel.
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Sequential Merge
Now for the second utility. There are several

methods for merging routines from one BASIC

program into another. One way is to write a pro

gram which can merge two BASIC programs to

form a third program. Another way, which is a

little more flexible, is to have BASIC read the

text from a file instead of the keyboard. I have

worked with a couple of BASICs which can do

this via an ENTER command. This not only al

lows you to merge a BASIC text file with the

program already in memory, but allows you to

enter BASIC text files that are transferred from

other computer systems.

There is a way of fooling BASIC to input

from the cassette instead of the keyboard while

in command mode. Unfortunately this doesn't

work when inputting from the disk. After in

putting the first line and adding it to the pro

gram, BASIC makes a subroutine call which

closes all serial bus channels. This prevents any

further input from the disk file. If this subroutine

call could be eliminated, we would be half way

to making BASIC enter commands and program

lines from the disk.

Modifying BASIC
Fortunately, there is a solution: the submerged

RAM. With RAM underneath the BASIC ROMs,

we can copy BASIC to RAM and make any

changes we want. Running Program 2 will load

the required machine language routines into the

cassette buffer.

Once the routines are loaded, you may enter

a text file by executing the following two

commands:

OPEN l,8,2,"/t7e,S,R"

SYS 828

where file is the name of the file to enter. It is as

sumed that the text file will be a Sequential file,

though it could be a User file and work the

same. It is important to use logical file 1, since

the machine language routine inputs from that

logical file.

If the text file you enter was generated by

LISTing a program to a disk file, then the file

will probably have a READY prompt at the end.

This doesn't affect the entry of the program,

though it will cause a SYNTAX ERROR message

to be displayed when the READY prompt is

encountered.

Listing BASIC To Disk
For those who haven't listed a BASIC program to

disk, it's done approximately the same way as

listing to a printer. For example, the following

two commands will list lines 100-200 from the

matches the sum it computed, it does not guar
antee that the data was received without error. 
There are several ways in which errors in the 
transmission won't show in the checksum. For 
one thing, it's possible for errors in different 
bytes to balance each other. 

CRC's Work Better 
When a better method is needed, the cyclic 
redundancy check is the one to turn to. The cy
clic redundancy check (CRC) uses each bit of 
each data byte to compute the CRC value. As a 
result, a change in a single bit in the stream of 
bytes will have a significant change in the final 
CRC value. 

You may think that you haven 't used a 
CRC, but if you have the 1541 disk drive, you 
have been using it quite a lot. In fact, I don't 
know of any disk drive that doesn't go to the ex
pense of computing a CRC to insure that data 
has been read from the disk correctly. 

Where I work, we have a utility program 
which uses the CRC for a slightly different pur
pose. Over a period of time we tend to accu
mulate various :versions of a file or program, 
spread among many diskettes. Often, many of 
the versions have the same filename. This can 
present problems when we're not sure which 
version we are dealing with on a particular disk. 
To handle this situation, we have a utility pro
gram which computes a CRC on the bytes in a 
file. By comparing the CRC computed for two 
different files, we can be certain if the two files 
are identical. Armed with the CRC for the most 
recent version, we can weed out the older ver
sions with no problem. 

To accomplish the same thing on the 64, 
you can use Program 1. This will load a small 
machine language routine which reads the data 
and computes the CRe. It loads into the cassette 
buffer, so it can be used as is only for disk files. 
Since this routine must return the CRC value, it 
must be called via the USR function. To link the 
routine to the USR function, enter the following 
in direct mode (no line number): 

POKE 785,60: POKE 786,3 

To obtain the CRC for a file, execute the follow
ing two commands: 

OPEN 1,8,2,"fi1e,type,R" 
PRINT USR(O) 

where file is the name of the desired file, and 
type is the associated file type, Sequential, Pro
gram, or User. The routine won't work on ran
dom access or relative files. It is important to use 
logical file 1, since the machine language routine 
is designed to read from that channel. 
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Sequential Merge 
Now for the second utility. There are several 
methods for merging routines from one BASIC 
program into another. One way is to write a pro
gram which can merge two BASIC programs to 
form a third program. Another way, which is a 
little more flexible, is to have BASIC read the 
text from a file instead of the keyboard. I have 
worked with a couple of BASICs which can do 
this via an ENTER command. This not only al
lows you to merge a BASIC text file with the 
program already in memory, but allows you to 
enter BASIC text files that are transferred from 
other computer systems. 

There is a way of fooling BASIC to input 
from the cassette instead of the keyboard while 
in command mode. Unfortunately this doesn't 
work when inputting from the disk. After in
putting the first line and adding it to the pro
gram, BASIC makes a subroutine call which 
closes all serial bus channels. This prevents any 
further input from the disk file. If this subroutine 
call could be eliminated, we would be half way 
to making BASIC enter commands and program 
lines from the disk. 

Modifying BASIC 
Fortunately, there is a solution: the submerged 
RAM. With RAM underneath the BASIC ROMs, 
we can copy BASIC to RAM and make any 
changes we want. Running Program 2 will load 
the required machine language routines into the 
cassette buffer. 

Once the routines are loaded, you may enter 
a text file by executing the following two 
commands: 

OPEN 1,8,2,"file,S,R" 
SYS 828 

where fi le is the name of the file to enter. It is as
sumed that the text file will be a Sequential file, 
though it could be a User file and work the 
same. It is important to use logical file 1, since 
the machine language routine inputs from that 
logical file. 

If the text file you enter was generated by 
LISTing a program to a disk file, then the file 
will probably have a READY prompt at the end. 
This doesn't affect the entry of the program, 
though it will cause a SYNTAX ERROR message 
to be displayed when the READY prompt is 
encountered. 

Listing BASIC To Disk 
For those who haven't listed a BASIC program to 
disk, it's done approximately the same way as 
listing to a printer. For example, the following 
two commands will list lines 100- 200 from the 



BASIC program in memory to a disk file:

OPEN l,8,2/'/i7e,S,W":CMD 1

LIST 100-200:

PRINT#1:CLOSE 1

where file is the name of the file in which to

write the listing.

The routine works by first opening a channel

to logical file 1. If this is successful, it then copies

the BASIC ROMs to the RAM underneath. This

task is simplified by the fact that writing to the

ROMs will write the RAM underneath even

though the ROMs are enabled.

Adding The Patches
Once copied, a couple of patches are made to the

RAM copy of BASIC. The first patch modifies the

subroutine call which is responsible for inputting

a character. The subroutine call is modified to

call our routine instead. The main difference in

our routine is that it will fix things back to nor

mal when the end of the file is reached. The sec

ond patch disables a subroutine call which closes

all open channels on the serial bus when a line is

added or deleted from a BASIC program in mem

ory. The patch makes this subroutine call to go

to a location which does an immediate return.

Once the patches are made, the BASIC

ROMs are switched off. In addition, an input flag

in page 0 is set to nonzero so that a carriage re

turn will not be sent to the display as each line is

input. When all this is complete, the setup rou

tine returns to the patched version of BASIC.

BASIC will think it is in command mode and be

gin inputting commands or program lines. BASIC

is unaware that the text will be coming from a

disk file instead of the keyboard.

When the end of the file is reached, the in

put file is closed, the BASIC ROMs are switched

in, and the input flag is cleared. At this point,

everything is back to normal, except that the text

has been entered into the BASIC program. The

result is exactly the same as if you'd typed it in

yourself. This also means that lines that do not

begin with a line number will be executed im

mediately instead of being added to the BASIC

program.

Refer to the "Automatic Proofreader" article before typing

these programs in.

Program 1: DATA Statement Generator

10 REM PROGRAM TO SAVE CODE IN BASIC PROG

RAM :rem 91

20 GOTO 1000 :rem 92

100 REM OPEN OUTPUT FILE :rem 184

110 OPEN 2,8,2,NM$+",P,W" :rem 17

120 RETURN :rem 115

200 REM OUTPUT STARTING ADDRESS :rem 217

210 PRINT#2fCHR$(l)rCHR$(8); :rem 36

220 RETURN trem 116

300 REM OUTPUT NEW LINE DATA :rem 148
310 PRINT#2fCHR5(D;CHR$(8) r :REM LINK

:rem 113

320 T=INT(LN/256) :rem 200

330 PRINTS2,CHR$(LN-T*256);CHR$(T);

:rem 244

340 PRINT#2,CHR$(131);" ";:REM DATA TOKEN

:rem 255

350 LN=LN+10 :rem 149
360 RETURN :rem 121

400 REM OUTPUT BYTE :rem 157

410 BY$=STR$(BY):SUM=SUM+BY :rem 193

420 BY$=RIGHT${BY$,LEN(BY$)-1) :rem 189

430 PRINT#2,BY$;","r i rem 74

440 RETURN :rem 120

500 REM OUTPUT SUM :rem 95

510 SU$=STR$(SUM):SUM=0 :rem 158

520 SU$=RIGHT$(SU$,LEN(SU$)-1) :rem 229
530 PRINT#2,SU?;CHR$(0); :rem 106

540 RETURN :rem 121

600 REM CLOSE FILE :rem 16

610 PRINT#2,CHR?(0);CHR${0); : rem 31

620 CLOSE 2 :rem 64

630 RETURN :rem 121

1000 REM GET PARAMETERS :rem 121

1010 INPUT"STARTING ADDRESS=";SA :rem 20

1020 INPUT"ENDING ADDRESS=";EA :rem 80

1030 INPUT"STARTING LINE NUMBER";LN

:rem 202

1040 INPUT"FILE NAME";NM$ :rem 212

2000 REM WRITE PROGRAM :rem 73

2010 GOSUB 100:REM OPEN FILE :rem 68

2020 GOSUB 200:REM OUTPUT ADDRESS

2030 SUM=LN:GOSUB 300:REM FIRST LINE

:rem 172

2040 GOSUB 500 :rem 219

2050 GOSUB 300:REM SECOND LINE :rem 220

2060 SUM=SA:GOSUB 500 :rem 221

2070 GOSUB 300:REM THIRD LINE :rem 157

2080 SUM=EA:GOSUB 500 :rem 209

2100 FOR 1=0 TO EA-SA :rem 74

2110 IF INT(l/8)*8=I THEN GOSUB 300

:rem 105

rem 235

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 Fooihill Bkd

San Luii Otmpo CAW4III

October 1984 COMPUTEI 175

BASIC program in memory to a rusk file: 
OPEN 1,8,2,"fiie,S,W ":CMD 1 
LIST 100-200: 
PRINT#l:CLOSE 1 

where fil e is the name of the file in which to 
write the listing. 

The routine works by first opening a channel 
to logical file 1. If this is successful. it then copies 
the BASIC ROMs to the RAM underneath. This 
task is simplified by the fact that writing to the 
ROMs will write the RAM underneath even 
though the ROMs are enabled. 

Adding The Patches 
Once copied, a couple of patches are made to the 
RAM copy of BASIC. The first patch morufies the 
subroutine call which is responsible for inputting 
a character. The subroutine call is modified to 
call our routine instead. The main difference in 
our routine is that it will fix things back to nor
mal when the end of the file is reached. The sec
ond patch disables a subroutine call which closes 
all open channels on the serial bus when a line is 
added or deleted from a BASIC program in mem
ory. The patch makes this subroutine call to go 
to a location which does an immeruate return. 

Once the patches are made, the BASIC 
ROMs are switched off. In addition, an input flag 
in page 0 is set to nonzero so that a carriage re
turn will not be sent to the rusplay as each line is 
input. When all this is complete, the setup rou
tine returns to the patched version of BASIC. 
BASIC will think it is in command mode and be
gin inputting commands or program lines. BASIC 
is unaware that the text will be coming from a 
rusk fil e instead of the keyboard. 

When the end of the file is reached, the in
put file is closed, the BASIC ROMs are switched 
in, and the input flag is cleared. At this point, 
everything is back to normal, except that the text 
has been entered into the BASIC program. The 
result is exactly the same as if you'd typed it in 
yourself. This also means that lines that do not 
begin with a line number will be executed im
mediately instead of being added to the BASIC 
program. 

Refer to the "Automatic Proofreader" article before typing 
these programs in. 

Program 1: DATA Statement Generator 

1~ REM PROGRAM TO SAVE CODE IN BASIC PROG 
RAM 

2 ~ GOTO 1~~~ 
1~~ REM OPEN OUTPUT FILE 
lIe OPEN 2,8,2,NM$+",P,W" 
12~ RETURN 
2~~ REM OUTPUT STARTING ADDRESS 
21~ PRINT#2.CHR$(l);CHR$(8); 

: rem 91 
: rem 92 

:rem 184 
: rem 17 

: rem 115 
:rem 217 

:rem 36 

22~ 
3~~ 

31~ 

RETURN 
REM OUTPUT NEW LINE DATA 
PRINT#2.CHR$(l);CHR$(8);:REM 

: rem 116 
:rem 148 
LINK 
: rem 113 

32~ T=INT(LN/ 256) :rem 2~~ 
33~ PRINT#2,CHR$(LN-T*256);CHR$(T); 

: rem 244 
34~ PRINT ' 2. CHR$ (131);" ";: REM DATA TOKEN 

:rem 255 
35~ LN=LN+1~ :rem 149 
36~ RETURN :rem 121 
4~~ REM OUTPUT BYTE : rem 157 
41~ BY$=STR$(BY):SUM=SUM+BY : rem 193 
42~ BY$=RIGHT$(BY$.LEN(BY$)-l) : rem 189 
430' PRINT#2, BY$ ~ .. , "; : rem 74 
44~ RETURN :rem 120 
5~~ REM OUTPUT SUM : rem 95 
51~ SU$=STR$(SUM):SUM=0 :rem 158 
520 SU$=RIGHT$(SU$,LEN(SU$)-l) :rem 229 
53~ PRINTt2, SU$; CHR$ (~); : rem 11"6 
54~ RETURN :rem 121 
6~0 REM CLOSE FILE : rem 16 
61~ PRINT#2,CHR$(~);CHR$(~); :rem 31 
620 CLOSE 2 :rem 64 
63~ RETURN :rem 121 
1~~~ REM GET PARAMETERS :rem 121 
101~ INPUT"STARTING ADDRESS=";SA :rem 2~ 
1~2~ INPUT"ENDING ADDRESS=";EA :rem 8~ 
1~3~ INPUT" STARTING LINE NUMBER"; LN 

:rem 2~2 
1~4~ INPUT"FILE NAME " ;NM$ :rem 212 
2~~~ REM WRITE PROGRAM : rem 73 
2~10 GOSUB l~~:REM OPEN FILE :rem 68 
2~20 GOSUB 2~~:REM OUTPUT ADDRESS:rem 235 
2~3~ SUM=LN:GOSUB 3~~:REM FIRST LINE 

2~4~ GOSua 5~~ 

2~5~ GOSua 300:REM SECOND LINE 
2~6~ SUM=SA:GOSUa 5~0 
2~7~ GOsua 30~:REM THIRD LINE 
2~8~ SUM=EA:GOSUB 5~~ 
21~~ FOR I=~ TO EA-SA 
211~ IF INT(I / 8)*8=I THEN GOSua 

: rem 172 
:rem 219 
: rem 22~ 
: rem 221 
:rem 157 
:rem 2~9 

: rem 74 
3~0 

:rem 1~5 
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2120 BY=PEEK(SA+I):GOSUB 400 irem 105

2130 IF INT((I+1)/8)*8=(I+1) THEN GOSUB50
0 :rem 199

2140 NEXT :rem 6

2150 IF INT(I/8)*8<>I THEN GOSUB 500

:reirt 172

2160 GOSUB 600:END :rem 240

Program 2:
Loader For DATA Statement Generator

1 READ LN,SA,EA:LN=LN+30 :rem 146

10 FOR 1=0 TO EA-SA :rem 232

20 READ BY:POKE SA+I,BY:SUM=SUM+BY

:rem 120

30 IF INT((I+1)/8)*8<>(I+1) THEN 60

:rem 242

40 READ CSiIF CS<>SUM THEN 90 :rem 124

50 SUM=0:LN=LN+10 :rem 254

60 NEXT :rem 165

70 IF INT(I/8)*8<>I THEN READ CS:IF CS<>S

UM THEN 90 :rem 78

80 PRINT "SUCCESSFUL LOAD"iEND :rem 106

90 PRINT "ERROR IN LINE" ;LN:END : rein 105

Program 3: Cyclic Redundancy Check

1 READ LN,SA,EA:LN=LN+30 :rem 146

10 FOR 1=0 TO EA-SA :rem 232

20 READ BY:POKE SA+I,BY:SUM=SUM+BY

:rem 120

30 IF INT((I+1)/8)*8<>(I+1) THEN 60
:rem 242

40 READ CS:IF CSoSUM THEN 90 : rem 124

50 SUM=0:LN=LN+10 :rem 254

60 NEXT :rem 165

70 IF INT(l/8)*8<>I THEN READ CS:IF CS<>S

UM THEN 90 :rem 78

80 PRINT "SUCCESSFUL LOAD":END :rem 106

90 PRINT "ERROR IN LINE"rLN:END :rem 105

500 DATA 510 :rem 69

510 DATA 828 :rem 82

520 DATA 897 :rem 89

530 DATA 162,1,32,198,255,169,0,133,950

:rem 132

540 DATA 252,133,253,32,207,255,176,39,13

47 :rem 80

550 DATA 133,251,162,8,6,252,38,253,1103

:rem 173

560 DATA 144,6,6,251,176,18,144,4,749

:rem 42

570 DATA 6,251,144,12,165,252,73,5,908

:rem 85

580 DATA 133,252,165,253,73,128,133,253,1

390 :rem 128

590 DATA 202,208,225,165,144,240,212,32,1

428 :rem 115

600 DATA 204,255,169,1,32,195,255,164,127

5 :rem 29

610 DATA 252,165,253,108,5,0,783 :rem 40

Program 4:
Entering BASIC From A Sequential Hie

20 READ BY:POKE SA+I,BY:SUM=SUM+BY

:rem 120

30 IF INT((I+l)/8)*8<>(1+1) THEN 60

:rem 242

40 READ CS:IF CSOSUM THEN 90 : rem 124

50 SUM=0:LN=LN+10 :rem 254

60 NEXT :rem 165

70 IF INT(I/8)*8<>I THEN READ CS:IF CS<>S

UM THEN 90 :rem 78

80 PRINT "SUCCESSFUL LOAD":END :rem 106

90 PRINT "ERROR IN LINE";LN:END :rem 105

500 DATA 510 :rem 69

510 DATA 828 :rem 82

520 DATA 937 :rem 84

530 DATA 162,1,32,198,255,144,6,169,967

:rem 148

540 DATA 1,32,195,255,96,169,0,133,881

:rem 91

550 DATA 251,169,160,133,252,160,0,177,13

02 :rem 63

560 DATA 251,145,251,200,208,249,230,252,

1786 :rem 174

570 DATA 165,252,201,192,208,241,169,129,

1557 :rem 185

580 DATA 141,99,165,169,3,141,100,165,983

:rem 245

590 DATA 169,128,141,97,166,169,3,141,101

4 :rem 37

600 DATA 98,166,165,1,41,254,133,1,859

:rem 89

610 DATA 169,255,133,19,96,134,251,32,108

9 :rem 36

620 DATA 207,255,36,144,48,5,112,3,810

:rem 74

630 DATA 166,251,96,72,132,252,32,204,120

5 :rem 18

640 DATA 255,169,1,32,195,255,165,1,1073

:rem 185

650 DATA 9,1,133,1,169,0,133,19,465

:rem 183

660 DATA 164,252,166,251,104,96,1033

:rem 242

1 READ LN,SA,EA:LN=LN+30

10 FOR 1=0 TO EA-SA

:rem 146

:rem 232

®

wabash
When it comes to Flexible Disks,

nobody does it better than Wabash.

MasterCard. Visa Accepted.

Call Free: (800) 235-4137

PACIFIC

EXCHANGES

100 Foothill Blvd.

San Luis Obispo. CA

93401. (In Cal. call
(805)543-1037)

176 COMPUTE! October 1984

2120 BY=PEEK(SA+I):GOSUB 400 :rem 105 
2130 IF INT«I+l)/S)*S=(I+l) THEN GOSUB50 

o : rem 199 
2140 NEXT :rem 6 
2150 IF INT(I / S)*S<>I THEN GOSUB 500 

2160 GOSUB 600:END 

Program 2: 
Loader For DATA statement Generator 

:rem 172 
:rem 240 

1 READ LN,SA,EA:LN=LN+30 :rem 146 
10 FOR 1=0 TO EA- SA : rem 232 
20 READ BY:POKE SA+I,BY,SUM=SUM+BY 

:rem 120 
30 IF INT«I+l) / S)*S<>(I+l) THEN 60 

40 READ CSIIF CS<>SUM THEN 90 
50 SUM=0:LN=LN+10 

NEXT 

:rem 242 
:rem 124 
:rem 254 
:rem 165 60 

70 IF INT(I / S)*S<>I THEN READ 
UM THEN 90 

CSIIF CsoS 

S0 PRINT "SUCCESSFUL LOAD" lEND 
90 PRINT "ERROR IN LINE", LN : END 

:rem 78 
:rem 106 
:rem 105 

Program 3: Cyclic Redundancy Check 

1 READ LN , SA,EA :LN=LN+30 :rem 146 
10 FOR 1=0 TO EA-SA :rem 232 
20 READ BY:POKE SA+I,BY:SUM=SUM+BY 

:rem 120 
30 IF INT«I+l) / 8)*8<>(I+l) THEN 60 

:rem 242 
40 READ CS:IF CS<>SUM THEN 90 :rem 124 
50 SUM=0 :LN=LN+10 :rem 254 
60 NEXT :rem 165 
70 IF INT(I / 8)*8<>I THEN READ CS : IF CS<>S 

UM THEN 90 :rem 78 
80 PRI NT "SUCCESSFUL LOAD": END : rem 106 
90 PRINT "ERROR IN LINE",LN : END :rem 105 
500 DATA 510 : rem 69 
510 DATA 828 : rem 82 
520 DATA 897 : rem ~9 
530 DATA 162,1,32 , 198 , 255 ,1 69 , 0,133,950 

20 READ BY:POKE SA+I , BY:SUM=SUM+BY 
: rem 120 

30 IF INT«I+1) / 8)*8<>(I+1) THEN 60 
:rem 242 

40 READ CS : IF CS<>SUM THEN 90 :rem 124 
50 SUM=0:LN=LN+10 : rem 254 
60 NEXT :rem 165 
70 IF INT(I / 8)*8<>I THEN READ CS : IF CS<>S 

UM THEN 90 :rem 78 
80 PRINT "SUCCESSFUL LOAD" :END :rem 106 
90 PRINT "ERROR IN LINE",LN :END :rem 105 
500 DATA 510 :rem 69 
510 DATA 828 :rem 82 
520 DATA 937 : rem 84 
530 DATA 162 , 1 , 32,198 , 255 , 144 , 6 ,1 69 , 967 

540 DATA 

550 DATA 
02 

560 DATA 
1786 

570 Dl>.TA 
1557 

580 DATA 

590 DATA 
4 

600 DATA 

610 DATA 
9 

620 DATA 

630 DATA 
5 

640 DATA 

650 DATA 

:rem 148 
1 , 32 ,1 95 , 255 ,96 , 169,0 ,1 33,881 

: rem 91 
251 ,1 69 , 160 , 133 , 252 , 160,0 , 177 , 13 

: rem 63 
251,145,251,200,208,249 , 23~ , 252 , 

: rem 174 
165 , 252,201,192,208 , 241 , 169,129 , 

:re m 185 
141 , 99 , 165,169,3,141 , 100,165 , 983 

:rem 245 
169,128,141,97,166,169,3,141,101 

:rem 37 
98 , 166 , 165,1 , 41 , 254,133 , 1, 8 59 

: rem 89 
169,255,133,19,96,134,251,32,108 

: rem 36 
207 , 255 , 36,144 , 48 , 5,112 , 3 , 8 10 

:rem 74 
166,251,96,72,132,252,32,204,120 

:rem 18 
255 , 169,1 , 32,195,255,165 ,1, 1073 

:rem 185 
9,1 ,1 33,1 ,169,0 ,1 33,19,465 

:rem 183 
660 DATA 164 , 252,166 , 251 ,1 04 , 96 , 1033 

:rem 242 
© 

540 DATA :rem 132 r-------------------------------------------252,133 , 253, 32,207,255 , 176,39 , 13 
47 

550 DATA 

560 DATA 

570 DATA 

580 DATA 
390 

590 DATA 
428 

600 DATA 
5 

610 DATA 

:rem 80 
133 , 251 , 162,S , 6 , 252,38 , 253,1103 

:rem 173 
144 , 6 , 6,251,176 ,1 8 ,144, 4,749 

:rem 42 
6,251,144 , 12,165,252,73 , 5 , 90S 

: rem 85 
133 , 252,165 , 253,73 ,128 ,13 3 ,25 3 , 1 

: rem 128 
202 ,208 , 225 ,1 65 ,144, 240,212 , 32 , 1 

: rem 115 
204 , 255 , 169,1 , 32 , 195 , 255 , 164 , 127 

:rem 29 
252,165 ,25 3,108,5,0 ,7 83 :rern 40 

Program 4: 
Entering BASIC From A SequenHal Rle 

1 READ LN,SA,EA:LN=LN+30 
10 FOR 1=0 TO EA-SA 
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: rem 146 
:rem 232 

wabasH 
When it comes to Flexible Disks, 

nobody does it better than Wabash. 

MasterCard. Visa Accepted . 
Call Free: (800) 235-4137 

PACIFIC 
EXCHANGES 

100 Foothill Blvd. 
San Lu is Obispo. CA 
93401. {In Cal. call 
(805) 543·1037) 



Commodore 64 Music:

Happy Birthday
Jim Butterfield, Associate Editor

"The trouble is," said my friend Andrew, "that

you can't find the programs which are most

wanted. For example, a program that plays

'Happy Birthday to You' is needed for several

reasons. First, the 64 is often given as a birthday

present; this should be its first program. Second,

the computer is a member of the family, and

should play a part in the celebrations...."

It didn't seem too hard a job to me. The

music-playing program already existed in BASIC,

and BASIC programs are easy to change and ex

pand. The musically inclined SID chip gave

BASIC lots of time to do extra things.

The music should be written rather slowly

(people tend to sing along rather sluggishly), and

the words should come up on the screen. A

bouncing ball could be achieved by using sprites,

but I chose a simpler approach.

Let's program along; I'll give brief notes on

what's happening.

100 PRINT CHR$(147);CHR$(154)

Let's clear the screen, set the color to light blue

(that's normal).

101 READ S:IFS=0GOTO109

102 READ SS:GOSUB1000

103 READ X1,Y1,X2,Y2,X3,Y3

104 GOTO101

The above code runs through the DATA state

ments, printing the words of the song. The sub

routine at line 1000 does the actual printing;

we'll look at it later.

109 RESTORE:PRINTCHR?(19);CHR$(5)

We back up to the start of the DATA statements

with the RESTORE command. Now we HOME

the cursor and change our printing color to
white.

110 Ll=54272iL2=54279:L3=54286

120 H1-L1+1:H2-L2+1:H3»L3+1

130 Vl=Ll+4;V2=L2+4:V3=L3+4
140 POKE 54296,15

This sets the locations of the various instruments
in the SID chip. L and H will be the low and

high parts of the frequency (pitch) for each note.

V will be the "action" location where we strike

the note. And we turn the volume up to its maxi
mum value of 15.

150 POKE V1+1,9:POKE Vl+2,0

160 POKE V2+l,36tPOKE V2+2,36

170 POKE V3+1,18:POKE V3+2,170

This sets the "envelope" for each voice. Voice 1

is bell-like; voice 2 sounds something like a

harmonica; and voice 3 has the sound of a bass

guitar. As part of our POKE sequence we set the

following characteristics:

Attack—how fast the sound appears. This

will be fast for the bell and guitar, rather slow

for the harmonica.

Decay —how quickly the initial sound settles.

This will be fairly slow for the bell, fast for

harmonica and guitar.

Sustain —at what level the sound will

"hold" once it's settled in. Bell and guitar won't

hold the sound at all; it must fade away. The

harmonica can keep the sound going for some

time.

Release —how long it will take for the sound

to die away. The bell dies almost instantly; the

harmonica holds for a brief period; and the bass

guitar continues to sound longer after it has been

plucked.

180 T=TI

We'll be using the timer TI to control the timing

of each note. Synchronize your watches; here

comes the music-playing part.

200 POKE VI,16:POKE V2,32:POKE V3,16

Release all the instruments. Let go of the string,

stop blowing, take your finger off the keys. We

must do this each time before we can start the

next note. You might observe that the bell and
guitar use a value of 16 for a mellow triangle

sound; the harmonica uses a more raspy "saw

tooth" created by value 32.

210 READ S:IFS=0GOTO290
212 READ SS:GOSUB1000

Read the timing of the next note. If it's zero, quit.

Read the word or part of a word that goes with a

note. Print it (this time in white).

220 READ X1,Y1,X2,Y2,X3,Y3

Get the pitch of each of the three notes. If an in
strument is silent this time around, its pitch will

be given as zero in the DATA statement.
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Commodore 64 Music: 

Happy Birthday 
Jim Butterfield. Associate Editor 

"The trouble is," said my friend Andrew, "that 
you can't find the programs which are most 
wanted. For example, a program that plays 
'Happy Birthday to You' is needed for several 
reasons. First, the 64 is often given as a birthday 
present; this should be its first program. Second, 
the computer is a member of the family, and 
should playa part in the celebrations .... " 

It didn't seem too hard a job to me. The 
music-playing program already existed in BASIC, 
and BASIC programs are easy to change and ex
pand. The musically inclined SID chip gave 
BASIC lots of time to do extra things. 

The music should be written rather slowly 
(people tend to sing along rather sluggishly), and 
the words should come up on the screen. A 
bounci"g ball could be achieved by using sprites, 
but I chose a simpler approach. 

Let's program along; I'll give brief notes on 
what's happening. 

133 PRINT CHR$(147) I CHR$(154) 

Let's clear the ;creen, set the color to light blue 
(that's normal) . 

131 READ S:IFS=3GOT0109 
132 READ S$:GOSUB1333 
133 READ Xl,Yl,X2,Y2,X3,Y3 
134 GOTOll'll 

The above code runs through the DATA state
ments, printing the words of the song. The sub
routine at line 1000 does the actual printing; 
we'll look at it later. 

139 RESTORE.PRINTCHR$(19);CHR$(5) 

We back up to the start of the DATA statements 
with the RESTORE command. Now we HOME 
the cursor and change our printing color to 
white. 

113 Ll=54272.L2=54279:L3=542B6 
123 Hl=Ll+l:H2=L2+1:H3=L3+1 
133 Vl=Ll+4: V2=L2+4:V3=L3+4 
143 POKE 54296,15 

This sets the locations of the various instruments 
in the SID chip. Land H will be the low and 
high parts of the frequency (pitch) for each note. 
V will be the "action" location where we strike 
the note. And we tum the volume up to its maxi
mum value of 15. 

150 POKE Vl+l,9.POKE Vl+2,3 
163 POKE V2+1,36.POKE V2+2,36 
173 POKE V3+1,lB.POKE V3+2,173 

This sets the "envelope" for each voice. Voice 1 
is bell-like; voice 2 sounds something like a 
harmonica; and voice 3 has the sound of a bass 
guitar. As part of our POKE sequence we set the 
following characteristics: 

Attack -how fast the sound appears. This 
will be fast for the bell and guitar, rather slow 
for the harmonica. 

Decay -how quickly the initial sound settles. 
This will be fairly slow for the bell, fast for 
harmonica and guitar. 

Sustain -at what level the sound will 
"hold" once it's settled in. Bell and guitar won't 
hold the sound at all; it must fade away. The 
harmonica can keep the sound going for some 
time. 

Release -how long it will take for the sound 
to die away. The bell dies almost instantly; the 
harmonica holds for a brief period; and the bass 
guitar continues to sound longer after it has been 
plucked. 

IB3 TaTI 

We'll be using the timer TI to control the timing 
of each note. Synchronize your watches; here 
comes the music-playing part. 

233 POKE Vl,16:POKE V2,32:POKE V3,16 

Release all the instruments. Let go of the string, 
stop blowing, take your finger off the keys . We 
must do this each time before we can start the 
next note. You might observe that the bell and 
guitar use a value of 16 for a mellow triangle 
sound; the harmonica uses a more raspy "saw
tooth" created by value 32. 
210 READ S.IFS=3GOT0293 
212 READ S$:GOSUB1333 

Read the timing of the next note. If it's zero, quit. 
Read the word or part of a word that goes with a 
note. Print it (this time in white) . 
223 READ Xl,Yl,X2,Y2,X3,Y3 

Get the pitch of each of the three notes. If an in
strument is silent this time around, its pitch will 
be given as zero in the DATA statement. 
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230 IF XI THEN P0KEH1,X1:POKEL1,Yl:POKEV1

,17

240 IF X2 THEN POKEH2,X2:POKEL2,Y2:POKEV2

,33

250 IF X3 THEN POKEH3,X3:POKEL3,Y3:POKEV3

,17

For each instrument: If its pitch is not zero, set

the pitch and hit the note. You will see that we

make the note sound by adding 1 to the wave

form value. Compare these values with the ones

shown in line 200, above.

260 T=T+S

270 IF T>TI GOTO270

280 GOTO200

We calculate the note's timing, and wait until the

proper amount of time has passed. Then we go

back and get the next note.

290 FOR J=L1 TO 54296:POKE J,0:NEXT J

295 PRINT CHR$(154):END

Finally, we clear all the SID music registers,

change the printing color back to light blue, and

stop.

Here come the DATA statements to play the

music and write the words. Note that whenever

a word ends with a period or comma, it will be

printed and then a new line will be started.

300 DATA 40,"{2 SPACES}HAP",34,75,0,0,0,0

310 DATA 20,"PY",34,75,0,0,0,0

320 DATA 60," BIRTH",38,126,28,214,5,185

330 DATA 60,"DAY",34,75,28,214,0,0

340 DATA 60," TO",45,198,38,126,5,185

350 DATA 60," YOU",43,52,30,141,4,73

360 DATA 60,",",0,0,0,0,0,0

370 DATA 40,"{2 SPACESjHAP",34,75,0,0,0,0
380 DATA 20,"PY",34,75,0,0,0,0

390 DATA 60," BIRTH",38,126,30,141,6,108

400 DATA 60,"DAY",34,75,30,141,0,0

410 DATA 60," TO",51,97,34,75,4,73

420 DATA 60," YOU",45,198,28,214,5,185

430 DATA 60,",-,0,0,0,0,0,0

440 DATA 40,"{2 SPACES}HAP",34,75,0,0,0,0

450 DATA 20,"PY",34,75,0,0,0,0

460 DATA 60," BIRTH",68,149,22,227,5,185

470 DATA 60,"DAY",57,172,25,177,0,0

480 DATA 60," DEAR",45,198,28,214,7,53

500 DATA 60," AN",21,154,30,141,7,163

510 DATA 60,"DREW",19,63,30,141,0,0

520 DATA 60,",",0,0,0,0,0,0
530 DATA 40,"{2 SPACES)HAP",61,126,0,0,0,

0

540 DATA 20,"PY'\61,126,0,0,0,0

550 DATA 60," BIRTH",57,172,34,75,8,147

560 DATA 60,"DAY",45,198,28,214,0,0

600 DATA 60," TO",51,97,30,141,4,73

610 DATA 60," YOU.",45,198,28,214,2,220

620 DATA 0

1000 PRINTSS;tIF RIGHT$(S$,1)<"0"THENPRIN

T

1010 RETURN

Finally, we see a subroutine at 1000 to print the

word or part word, and to test if it ends in a

nonalphabetic character. If so, a new line will be

started. Be sure to include the semicolon after the

PRINT statement in line 1000.
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CAPUTE!
Modifications Or Corrections To Previous Articles

Tl Jackpot
Our lister program garbled characters in several

graphics definition lines of the TI-99/4A version

of this program from the August issue (p. 83).

Several readers have noted that lines 660, 680,

and 690 should read as follows:

660 DISPLAY AT(12,2)SIZE(25):"w"&CH

R$(133)&CHR$(134)&"wwwwwwwwwwst

ststwwwwww" :: DISPLAY AT(13,2)

SIZE( 25 ) : "wJJw~w~'w>w2wwuvuvuvw>

wl4w"

680 DISPLAY AT(15,2)SIZE(25):"wJJJJ

w~w>w5wwt}!}<=w>wl8w" :: DISPLA

Y AT(16,2)SIZE(25):"wdede:;wwww

wwz{z{z E wwwwww"

690 DISPLAY AT(17,2)SIZE(25):"wfgfg

<=w>10ww!}!}!}w>wl8w" :: DISPLA
Y AT(18,2)SIZE(25):"wdededewwww

ww:;:;:jwwwwww"

Also, the space near the end of the string in line

440 (between the characters IF and IF) should

be omitted.

VIC Lightsaver \f

The machine language for this program from the

September issue (p. 96) is correct, but there are

bugs in the version of "Tiny MLX" (p. 151) to be

used to enter it. Lines 100 and 210 of Tiny MLX

do not contain the proper values for "Light-

saver." Also, a change is necessary to line 763 to

allow you to use BASIC'S standard LOAD and

RUN commands to activate Lightsaver. The cor

rected lines are as follows:

100 POKE 55,30:POKE 56,25:CLR:POKE 788,19
4 :rem 21

210 S=6430:E=7677 :rem 135

763 POKE 780,1:POKE 781,DV:POKE 782,0:SYS

65466 :rem 68

64 Devastator
Readers using the "Automatic Proofreader" to

check the BASIC portion of the 64 version of this

game from the August issue (Program 7, p. 79)

have noticed a problem with line 60. The error

does not affect the operation of the program, but

if you'd like the checksum for line 60 to match

the one which appears in the magazine, add {7

RIGHT} after the {12 DOWN} in that line. ©

23" IF Xl THEN POKEH1,Xl:POKEL1,Yl:POKEVl 
,17 

24" IF X2 THEN POKEH2,X2:POKEL2,Y2:POKEV2 
,33 

25" IF X3 THEN POKEH3,X3:POKEL3,Y3:POKEV3 
,17 

For each instrument: If its pitch IS not zero, set 
the pitch and hit the note. You will see that we 
make the note sound by adding 1 to the wave
form value. Compare these values with the ones 
shown in line 200, above. 
26" T=T+S 
27" IF T>TI GOT027" 
2B" GOT02"" 

We calculate the note's timing, and wait until the 
proper amount of time has passed. Then we go 
back and get the next note. 
29" FOR J=Ll TO 54296:POKE J,":NEXT J 
295 PRINT CHR$(154):END 

Finally, we clear all the SID music registers, 
change the printing color back to light bh,le, and 
stop. 

Here come the DATA statements to play the 
music and write the words. Note that whenever 
a word ends with a period or comma, it will be 
printed and then a new line will be started. 
3"" DATA 4","{2 SPACESlHAP",34,75,",",",1Il 
3113 DATA 2e,"py",34,75,e,e,e,e 
32" DATA 6"," BIRTH", 3B ,126, 2B, 214,5, lB5 
33117 DATA 60, I'DAy",34,75,28,214,e,e 
340 DATA 60," TO",45,198,38,126,5,185 
350 DATA 613," YOU",43,52,39,141,4,73 
369 DATA 6e,"," ,e,9,0',9,e,a 
37" DATA 411l,"{2 SPI\CEslHAP",34,75,",","," 
380 DATA 20,IIPylt,34,75,0,0,e,e 
39" DATA 611l," BIRTH",3B,126,3",141,6,lIllB 
4"" DATA 6","DAY",34,75,3I1l,141,1Il,1Il 
419 DATA 60," TO",Sl,97,34,75,4,73 
4211l DATA 6 III , " YOU",45,19B,2B,214,5,lB5 
439 DATA 60, II," ,0,0,0,0,0,0 
44" DATA 411l,"{2 SPACESlHAP",34,75,1Il,",IIl," 
450 DATA 20,"PY",34,75,0,0,0,e 
46" DATA 611l," BIRTH",6B,149,22,227,5,lB5 
479 DATA 60,"DAY",57,172,25,177,0,0 
480 DATA 69," DEAR",45,198,28,214,7,53 
511l1ll DATA 6"," AN",21,154,3",141,7,163 
510 DATA 69, "DREW", 19,63,38,141,9,0 
520 DATA 69,",",0,0,0,0,0,0 
53" DATA 4","{2 SPACESlHAP",61,126,",",", 

" 549 DATA 20,"PY",61,126,9,0,0,0 
55" DATA 6"," BIRTH",57,172,34,75,B,147 
560 DATA 60,"DAY",45,198,28,214,0,0 
690 DATA 60," TO",SI,97,3e,141,4,73 
61e DATA 6e," YOU.",4S,198,28,214,2,22e 
62" DATA " 
1""" PRINTS$, .IF RIGHT$(S$,l)<"""THENPRIN 

T 
1"1" RETURN 

Finally, we see a subroutine at 1000 to print the 
word or part word, and to test if it ends in a 
non alphabetic character. If so, a new line will be 
started. Be sure to include the semicolon after the 
PRINT statement in line 1000. 
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CAPUTE! 
Modiflcotions Or CorrectIOns To Previous Articles 

TI Jackpot 
Our lister program garbled characters in several 
graphics definition lines of the TI-99/4A version 
of this program from the August issue (p. 83). 
Several readers have noted that lines 660, 680, 
and 690 should read as follows: 

660 DISPLAY AT(12,2)SIZE(25):"w"&CH 
R$(133)&CHR$(134)&"wwwwwwwwwwst 
ststwwwwww" :: DISPLAY AT(13,2) 
SIZE(25):"wJJw-w-w>w2wwuvuvuvw> 
w14w " 

680 DISPLAY AT(15,2)SIZE(25): "wJJJJ 
w-w>w5wwll:l<=w>w18w" :: DISPLA 
Y AT(16,2)SIZE(25):"wdede:;wwww 
wwz(z(z(wwwwww" 

690 DISPLAY AT(17,21SIZE(25):"wfgfg 
<=w>10ww:l:l:lw>w18w" :: DISPLA 
Y AT(18,2)SIZE(25):"wdededewwww 

Also, the space near the end of the string in line 
440 (between the characters lF and IF) should 
be omitted. 

VIC Lightsaver V 
The machine language for this program from the 
September issue (p. 96) is correct, but there are 
bugs in the version of "Tiny MLX" (p. 151) to be 
used to enter it. Lines 100 and 210 of Tiny MLX 
do not contain the proper values for "Light
saver." Also, a change is necessary to line 763 to 
allow you to use BASIC's standard WAD and 
RUN commands to activate Lightsaver. The cor
rected lines are as follows: 

1 Ill" 

21" 
763 

POKE 55,3"':POKE 
4 
S=64311l:E=7677 
POKE 7B",1:POKE 

65466 

64 Devastator v 

56,25 :CLR:POKE 7BB,19 
:rem 21 

: rem 135 
7Bl,DV:POKE 7B2,":SYS 

: rem 68 

Readers using the "Automatic Proofreader" to 
check the BASIC portion of the 64 version of this 
game from the August issue (Program 7, p. 79) 
have noticed a problem with line 60. The error 
does not affect the operation of the program, but 
if you'd like the checksum for line 60 to match 
the one which appears in the magazine, add {7 
RIGHT} after the {12 DOWN} in that line. © 



COMPUTERS Guide

To Typing In Programs

Before typing in any program, you should famil

iarize yourself with your computer. Learn how to

use the keyboard to type in and correct BASIC

programs. Read your manuals to understand how

to save and load BASIC programs to and from

your disk drive or cassette unit. Computers are

precise—take special care to type the program

exactly as listed, including any necessary

punctuation and symbols. To help you with this

task, we have implemented a special listing

convention as well as a program to help check

your typing—the "Automatic Proofreader."

Please read the following notes before typing in

any programs from COMPUTE!. They can save you

a lot of time and trouble.

Since programs can contain some hard-to-

read (and hard-to-type) special characters, we

have developed a listing system that spells out in

abbreviated form the function of these control

characters. You will find these special characters

within curly braces. For example, {CLEAR} or

{CLR} instructs you to insert the symbol which

clears the screen on the Atari or Commodore ma

chines. A symbol by itself within curly braces is

usually a control key or graphics key. If you see

{A}, hold down the CONTROL key and press A,

Commodore machines have a special control key

labeled with the Commodore logo. Graphics

characters entered with the Commodore logo key

are enclosed in a new kind of special bracket. A

graphics character can be listed as [<A>j. In this

case, hold down the Commodore logo key as

you type A. Our Commodore listings are in

uppercase, so shifted symbols are underlined. A

graphics heart symbol (SHIFT-S) would be listed

as S.

If a number precedes a symbol, such as {5

RIGHT}, {6 S}, or [<8 Q>], you would enter five

cursor rights, six shifted S's, or eight Com-

modore-Q's. On the Atari, inverse characters

(printed in white on black) should be entered

with the Atari logo key. Since spacing is some

times important, any more than two spaces will

be listed, for example, as: {6 SPACES}. A space

is never left at the end of a line, but will be

moved to the next printed line as {SPACE}.

There are no special control characters found in

our IBM PC/PCjr, TI-99/4A, and Apple program

listings. For your convenience, we have prepared

this quick-reference key for the Commodore and
Atari special characters;

Atari 400/800/XL

When you see

CCLEARJ

Type

{Q0WN3

(LEFTJ

{RIGHTJ

{BACK S>

(DELETE!

t INSERT!}

CDEL LINE3-

{INS LINE}

<TAB>

ICLR TAB)

CSET TAB}

<BEU-J

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

egc

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

Clear Screen

Cursor Up

Cursor Domti

Cursor Left

Cursor Right

Backspace

Delete character

Insert character

Delete line

Insart 1ine

TAB Key

Clear tab

Set tab stop

Ring bu7zer

ESCape key

Commodore PET/CBM/VIC/64

When You

Read: Press:

When You
See: Read: Press: See:

The Automatic Proofreader
Also, we have developed a simple, yet effective

program that can help check your typing. Type

in the appropriate Proofreader program for your

machine, then save it for future use. On the VIC,

64, or Atari^ run the Proofreader to activate it,

then enter NEW to erase the BASIC loader (the

Proofreader will still be active, hidden in

memory, as a machine language program). Press

ing RUN/STOP-RESTORE or SYSTEM RESET

deactivates the Proofreader. You can use SYS 886

to reactivate the VIC/64 Proofreader, or PRINT

USR(1536) to reenable the Atari Proofreader. The

IBM Proofreader is a BASIC program that lets

you enter, edit, list, save, and load programs that

you type. It simulates the IBM's BASIC line editor.

Using The Automatic Proofreader
Once the Proofreader is active, try typing in a

line. As soon as you press RETURN, either a

number (on the Commodore) or a pair of letters
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COMPUTE!'s Guide 
To Typing In Programs 

Before typing in any program, you should famil
iarize yourself with your computer. Learn how to 
use the keyboard to type in and correct BASIC 
programs. Read your manuals to understand how 
to save and load BASIC programs to and from 
your disk drive or cassette unit. Computers are 
precise-take special care to type the program 
exactly as listed, including any necessary 
punctuation and symbols. To help you with this 
task, we have implemented a special listing 
convention as well as a program to help check 
your typing-the "Automatic Proofreader." 
Please read the following notes before typing in 
any programs from COMPUTE!. They can save you 
a lot of time and trouble. 

Since pr0grams can contain some hard-to
read (and hard-to-type) special characters, we 
have developed a listing system that spells out in 
abbreviated form the function of these control 
characters. You will find these special characters 
within curly braces. For example, {CLEAR} or 
{C£:'R} instructs you to insert the symbol which 
clears the screen on the Atari or Commodore ma
chines. A symbol by itself within curly braces is 
usually a control key or graphics key. If you see 
{A}, hold down the CONTROL key and press A. 
Commodore machines have a special control key 
labeled with the Commodore logo. Graphics 
characters entered with the Commodore logo key 
are enclosed in a new kind of special bracket. A 
graphics character can be listed as [<A>]. In this 
case, hold down the Commodore logo key as 
you type A. Our Commodore listings are in 
uppercase, so shifted symbols are underlined. A 
graphics heart symbol (SHIFT -S) would be listed 
~~ . . 

- If a number precedes a symbol, such as {5 . 
RIGHT}, {6 S}, or [<8 Q>], you would enter five 
cursor rights,-six shifted S's, or eight Com
modore-Q's. On the Atari, inverse characters 
(printed in white on black) should be entered 
with the Atari logo key. Since spacing is some
times important, any more than two spaces will 
be listed, for example, as: {6 SPACES}. A space 
is never left at the end of a line, but will be 
moved to the next printed line as {SPACE}. 
There are no special control characters found in 
our IBM PC/PCjr, TI-99/4A, and Apple program 
listings. For your convenience, we have prepared 
this quick-reference key for the Commodore and 
Atari special characters: 

Atari 4OO/800/XL 
Wh." you set! Typo -(CLEAR) ESC SHIFT < .. Clear Screen 

"F' ESC CTRL - • Cur.or Up 
(DOWN) ESC eTRL - ~ Cursor ..... 
{LEFT> ESC CTRL + • CursQr'" Left. 
(RIGHT) ESC CTRL * + Cursor Right 
(BAD< S1 ESC DELETE , eaCkiapAc::e 
(DELETE) ESC CTRL DELETE .. Delet. character 
<INSERT> ESC CTRL INSERT 11 Insert cha"4ct~ 
(DEL LINE) ESC SHIFT DELETE .. Delete lin • 
{INS LINE) ESC SHIFT INSERT D Ins.rt line 
(TAB) ESC TAB • TAS k.y 
(CLR TAB) ESC CTRL TAB II Cl •• ,. tab 
(SET TAB) ESC SHIFT TAB D Set tab stop 

CBELL' ESC CTRL 2 '" Rint] bu:zz .... 
(ESC) ESC ESC ~ ESCap. key 

Commodore PET/CBM/VIC/64 
When You When You 
Read: Press: See: Read: Press: See: 
ICLRI I SHIfT II CLR1HOME I II IGRNI ~G]G 
I HOME I I CuuHOME II! IBLul ~ull 
lupI ISHIFTlllc .. ".lm IYELI I cmlG] m 
I DOWN I 1+c .. ".lm IF1I II I II 
ILEFTI I SlUFT I ~c .. " --III I F21 " I II 
IRIGHTI ~G""~II I F31 " I • IRvsl I em I G:] Il:J I F41 " I III ' . 
IOFFI I CTRL fG:] • IFSI IS I .. 
laLKI I em l GJ • IF61 ~ I !II 
IWHTI I em I [TI IIi IF7) I r, I • lREOI lemlD g IFSI I 18 I • ICYNI IcmlD ~ .. I-I II 
I PURl I em I G:J II t I SHIFT 1m iii 
The Automatic Proofreader 
Also, we have developed a simple, yet effective 
program that can help check your typing. Type 
in the appropriate Proofreader program for your 
machine, then save it for future use. On the VIC, 
64, or Atari, run the Proofreader to activate it, 
then enter NEW to erase the BASIC loader (the 
Proofreader will still be active, hidden in 
memory, as a machine language program). Press
ing RUN/STOP-RESTORE or SYSTEM RESET 
deactivates the Proofreader. You can use SYS 886 
to reactivate the VIC/64 Proofreader, or PRINT 
USR(lS36) to reenable the Atarl Proofreader. The 
IBM Proofreader is a BASIC program that lets 
you enter, edit, list, save, and load programs that 
you type. It simulates the IBM's BASIC line editor. 

Using The Automatic Proofreader 
Once the Proofreader is active, try typing in a 
line. As soon as you press RETURN, either a 
number (on the Commodore) or a pair of letters 
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Lyco Computer Marketing & Consultants

TOLL FREE 800-233-8760
In DA ■ T 1 T TIT 1 O1 I*

TO ORDER

CALL US

MANNESMANN

TALLY
SMRITBO 1299.00

MTL-160L S559.00

MTL-1B0L 1775.00

PA 1 717-327-1824

STAR SAVE=PRINTER

NEC
NEC8O23

NEC8O25

.S309.OO

*6»9 00

PRINTER

INTERFACING

MICRONICS
GEMINI 1SX S379 OO

DELTA 10 $449 OO

DELTA 15 f525 OO

RADIX 10 1575.O0

RADIX 15 »675 OO

POWCRTVPE SCALL

SWEETP(MoO«MOO) S549.00

STXBO S149 OO

CITOH EPSON
GORILLA GX 100

GORILLA SERIAL

PROWRITER8510

PROWRITER II

86OO

SI 19 00

S1Z9 00

$335.00

S575.0O

$899 00

STARWRITER .$929.00

AVAILABLE FOR COMMODORE ____.-.. ^ _w *» — —— ——

vie apple atar. ismpc GEMINI 10X $259.00
TRS 80. Tl, AND OTHERS

Ape la co 59.95

Tymac Connection CALL

Axiom CALL

Mlcroblta 1150 CALL

CAROCO

LQ1 $449.00
LO2 $279.00

LO3 $339.00

PRINTER INTERFACE $39.75

PRINTER INTERFACE WITH

FULL GRAPHICS $65.75

COMPUTER

CARE

BIB

DISK DRIVE CLEANER

COMPUTER CARE KIT

.S12.75

.$19.75

NORTRONICS
DISK DRIVE CLEANER

WITH SOFTWARE FOR

IBM-PC. ATARI, VIC,

APPLE. 8TI 139.75

DISK CLEANER REFILLS...S14.75

CASS DRIVE CLEANER.... 10.95

MEDIA BULK ERASER 146.75

MODEMS
ANCHOR MARK I

ANCHOR MARK II

HAYES SMART

HAYES MICRO II

MICROBIT 1OOOC

CAT

O-CAT

J-CAT

APPLE CAT II

212 APPLE CAT

*45 75

$45 95

S239 OO

S3O9 OO

S129 OO

$144 OO

SI 55 OO

11 15 OO

S279 OO

S5B9 OO

OVER 2000

SOFT-WARE TITLES

IN STOCK

HARD DISK

DRIVES
■FOR-

IBM, APPLE, TRS80
10 MEG $975.00

20 MEG $1399.00

30 MEG CALL

• DOS. EXTRA

INNOVATIVE

CONCEPTS
DISK STORAGE (10) S4 95

DISK STORAGE (151 S9 95

DISK STORAGE (25| S19 95

Disk Storage (50)

w/Lock 25.75

Disk Storage (50) 1 7.95

ROM STORAGE 110) '.:>■". 75

DISKETTES

SKC
SKC-SSSD 14.75

SKC-SSDD 17.75

SKC-OSDD 21.75

ELEPHANT
SV SSSD $16.75

5V*11 SSDD $19.95

5V*" DSDD $25.95

MAXELL
5V MO-1 $24.75
5V." MD-2. $34.75

CUSTOMER SERVICE

1-717-327-1825

PRINTMASTER...

SHEET f-EEDER

620

030

8510 SP

P510SCP

A1O LETTER OUAL

$1199.00

5425 00

$929 00

Si 699 00

$499 00

%559 00

S499 OO

PANASONIC
1090 $279.00

1091 $309.00
1092 $459 00

ATARI
1050 DRIVE $299.00

1027 PRINTER CALL

1025 PRINTER £299.00

1020 PRINTER $219.00

1010 RECORDER $74.00

BLUE CHIP
M12010 $279.00

M12010 C-64 $279.00

D4015 $1399.00

RX-80 $269.00

RX-60FT $29900

FX-80 $439.00

FX-100 $639.00

OKI DATA

80 $199.00

82A $299.00

83A $569.00

84 $959.00
92 $409.00

LEGEND
880 $259.00

1000 $279.00

1200 CALL

1500 CALL

1018 CALL

PRINTING PAPER
3O00 SHEETS

FANfOLD $42.75

1000 SHEETS

FANFOLO $1975

1OOO SHEETS LETTER 521 95

200 SHEETS LETTER .. SB.99

15O RAG STATIONERY...510.99

MAILING LABELS (1 in) ...$9.75

14*11 1000 FANFOLD . .524.75

STOCKING PRINTER

INTERFACE AVAILABLE

FOR MOST COMPUTERS

PERCOM

AT88S1 ....$249.00
AT88S1 PD $299.00

DISK

DRIVES
ADD-ON DRIVES.

AT 88 DOUBLER.

CALL

$119.00

INNOVATIVE

CONCEPTS
FLIP-N-FILE 10

FLIP-N-FILE 15.

FLIP-N-FILE 25

FLIP-N-FILE 50

$3 75

$8.95

$18.95

$17.75

FLIP-N-FILE(RomHolder) $17 75

RANA 1000.... $299

INDUS GT $325

CONCORD

ATAHI 176K MASTER S289 OO

ATARI 148* MASTER S369 OO

ATARI ADD-ON DRIVES SCALL

TRACK DRIVES
AT-D2 $329.00

AT-D2 TURBO PAK . .. $22.95

AT-DH CALL

PRINTER CABLE $22 95

TO ORDER

CALL TOLL FREE

800-233-8760
or send order to

Lyco Computer

P.O. Box 5088

Jersey Shore, PA 17740

POLICY
Risk Free-

No deposit on CO.D. orders; free shipping on prepaid

cash orders within the continental U.S.
APO, FPO, and inter

national orders add $5.00 plus 3% fcr priority mail service.

PA residents add sales tax. Advertized prices show 4% discount

ottered tor cash; add 4% tor Master Card or Visa.

omputer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 CALL US In PA 1 717-327·1824 

MANNESMANN 
TALLY STAR SAVE ~N~S~~S: PRI NTE R 

....... ... .• '".00 
............ . . . • 559.00 

. . 1175.00 

NEC 
...••• . 13l1li.00 

... • Ui.OO 

PRINTER 
INTERFACING 

MICRONICS 
GeMINI ". . ... .... '319.00 
DELTA 10. ' •• 9 .00 
DEL fA 15 •.•......... " . • 525 00 
RADI X 10 .• • . 1515.00 
RADIX 15 ••.•.......... 1675.00 
POWERTYPt: . SCALL 
SWEET p ,Modelloot .. S504e.OO 
STX80 •••• SI.e.OO 

AVA''''8'' FO. CO .... OOO.EGEMINI 
VIC . APPLE . ATARI . IS ... ·PC . 10X $259.00 
TRS BO, n. AND OTHERS , 
Apetace .. . ..... .. ...... 59.95 

" Tymac Connection ..... CALL 
A.IIlom ..•..•......•..•... CALL 
Mlcroblts1150 .... .. ... CALL 

CITOH 
GORILL..A GX·loo . 51 I e 00 
GORILL..A SERIAL . .. 51 2e.00 
PROWRITER8510 .. • 1335.00 
PRQWRI TER II 5515 .00 
&600 .. sue.oo 

STARWRITER .$929.00 
PRINTMASTER ... . $1199.00 
SHEEl foEEDER .. 5425 .00 
.20 .... S929.OO . '" s lue.oo 
8510 SP "".00 
~SIO SCP .. SSS9 .OO 
,1,10 LETTER OUAL "'''.00 

PANASONIC 
1090 . . ....... ...... . ... 5279.00 

1091. ... .............. $309.00 

EPSON 
RX·BO .... . 
Rx·eon ............... . 
FX·eo 
FX·100 ...... 

OKIDATA 
eo 
82.1. .... . 
BaA .... . ... 
92 

880 
1000 ... 
.200 
1500 .... . 

LEGEND 

CARDCO '092 ........ ........ . .. $459.00 1018 ........ .. ... .. 

LQ1 . . .. . ... $449.00 .--------. 
....... 5 279.00 

L03 ................. . ... $339.00 
PRINTER INTERFACE ... ... $39.75 
PRINTER INTERFACE WITH 

FULL GRAPHiC:; .. •... , .. $65.75 

COMPUTER 
CARE 

BIB 
DISK DRIVE C LEANER ... '12 .75 
COMPUTER CARE KIT ... • ,9.15 

NORTRONICS 
DISK DRIVE CLEANER 

WITH SOFTWARE FOA 
IBM·pc . ATAAI , VIC , 

APPLE , " TI ..... ........ • n .75 
DISK CL£ANEA REFILlS .. . "4.15 
CASS DRIYE CLE ... HEA .• •• SII .e5 
MEDIA BULK ERASER •• , SOU .1 S 

MODEMS 
ANC HOf' .. "'II( I ... 515 
ANCHOR MARK 11. .. .. ~5.95 

HATES S .... illtT .239 00 
HAYES MICAO It 1309.00 
MIC R081T l000c "29 00 
CAT $14400 

I>C'" "5.500 
J·e .. ' " 1500 
APPLE CAT II un 00 
212 APPLE C AT .sall 00 

OVER 2000 
SOFT-WARE TITLES 

IN STOCK 

• 

HARD DISK 
DRIVES 

· FOR · 

IBM. APPLE , TRS80 
10 MEG ................. $975.00 
20 MEG ....... .......... $ 1399.00 
30 MEG..... . ....... CALL 

• D.O.S. EXTRA 

INNOVATIVE 
CONCEPTS 

01$11. STORAGE POI . 54 .95 
01$11. STORAGE (lSI . 59.95 
0151C. STORAGE (251 S19.95 
Disk Storage (SO) 

w/ Lock .... .......... 25.75 
Di sk Storage (SO) ..•.... 17.9 5 

ROM STORAGE 1101 S24 .75 

DISKETTES 

#'147 
SKC 

SKC·SSSD ........•..... 14.75 
SKC·SSDD .............. 17.75 
SKC·DSDD .. .......... .. 2' .75 

ELEPHANT 
5""" ssse .............. $16.75 
5y~H sseo , ........... .. 519.95 
5Y~" OSOO .. . 5 25.95 

MAXELL 
5~~" Mo·t ........ ....... $24.75 
5y~H MD-2 ........ ....... 534.75 

CALL TOLL FREE 

800-233-8760 

CUSTOMER SERVICE 
or send order to 
lyco Computer 
P.O. Box 50BB 

Jersey Shore . PA 17740 

ATARI 
1050 DRIVE .... ... 5299.00 
1027 PRINTER .... . .. CALL 
1025 PRINTER. ....... . $299.00 
1020 PRINTER. ........... $ 21 9.00 
1010 RECORDER .... ...... 574.00 

BLUE CHIP 
"41 2010 
M1 2010 C·s. .. 
[)c015 ...... .. 

.. .... 5279.00 
... 5279.00 

..... 51399.00 

PRINTING PAPER 
3000 SHEETS 

FANFOLD . 542 .75 
1000 SHEETS 

FANFOLD ....... . SI9.75 
1000 SHEETS LETTER . S21.9 5 
200 SHEETS LETTER .... S8.99 
150 RAG STAT IONERV .. SIO.99 
MAILING L..ABELS ( I Inl ... S9.75 
14111 1000 FANFOLD .. $24 .75 

STOCKING PRINTER 

INTERFACE AVAILABLE 

FOR MOST COMPUTERS 

PERCOM 
AT88S1 .... $249.00 
AT88S1 PO .. .. .. $299.00 

ADD-ON oAIVES .......... CALL 
AT 88 DOUBLER ....... $11 9.00 RANA 1000 .. . . $299 

INNOVATIVE 
CONCEPTS 

FLIP· N·FILE 10 . .. 53.75 
FUP·N·FILE 15 ... . ... 58.95 
FLIP·N·FILE 25 $18.95 
FLIP-N·FILE 50 . $1 7.75 
FUP-*FILE jRomHokjer) .. S1 775 

Risk Fre. -

INDUS GT ... .. $325 

CONCORD 
ATAR I t 1151( MASTER 
ATA" I 3<481( MASTER SlU 00 
ATA" I AOO·ON DRIVES SCALL 

TRACK DRIVES 
AT·02 .. 
AT' 02 TU RBO PAK . 
AT·oH 
PRINTER CABLE 

NodeposltonC.O.D. orde,.; Iree shIppIng on prepaid 
cash orde,. withIn the continental U.S. 

APO, FPC, and Intel' 
netlonal orders add $5.00 plus 3% tor priority mell service . 
PA residen ts add s. les tax. Advertized prices show 4% di scount 
oHered for cash; add 4% for Master Card or Visa. 
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TO ORDER

CALL US

;cippkz

KOALA
KOALA TABLET $84.75

PROGRAMMERS GUICE , .SI 2.75

GEOMETRIC DESIGNS... $22.75

LOGO DESIGN $27.75

ILLUSTRATOR S99.75

SONG WRITER D SZ7.75

MASTER TYPE $27.75

CONTINENTAL

HOME ACCOUNT D 144.75

TAX ADVANTAGE S35.75

BOOK OF APPLE

SOFTWARE Si 6.95

GENERAL LEDGER S179.95

ACCOUNTS PAY $1 79.95

ACCOUNTS REC S1 79.95

PAYROLL SI 79.95

PROPERTY MGMT S329.95

BRODERBUND

BANK STREET 0 $44.75

CHOPLIFTERD $24.95

DAVID'D MAGIC . S24.95

DROL D $24.95

LODE RUN D $24.95

SEAFOXD $22.95

SPARE CHANGE D $24.95

AE D . $24.75

SSI

KNIGHTS OF DESERT ...$28.75

EAGLES $26.75

TIGERS IN SNOW $28.75

GERMANY 1985 $36.75

BATTLE FOR

NORMANDY $26.75

SHATTERED ALLIANCE.. .S39.75

AMDEK
VIDEO 300 $139.00

VIDEO 300A $149.00

COLOR 1+ $269.00
COLOR 11+ $399.00

GORILLA
121'GREEN $82.00

12" AMBER $89.00

NEC
JB1260GREEN $99,00

JB1201 GREEN $145.00

JB12O5.. ..AMBER $145.00

JC1215COLOR $269.00

JC1216 $399.00

SAKATA
SC100COLOR... $229.00

SG1000GREEN $99.00

SA AMBER $109.00

TOLL FREE 800-233-8760
In PA 1-717-327-1824

CONTINENTAL 04

HOME ACCOUNT D S44.75

TAX ADVANTAGE $35.75

F.C.M $35.75

64 USERS OJLENCYC....1

2OENCYC
i12.75

12.75

SCARBOROUGH 64

SONG WRITER D...S27.75

PHI SETA FILER.... S32.T5

MASTER TYPE $27.75

EPYX

JUMPMAN C/D .... $27.75

JUMPMAN JRR ....$27.75

PITSTOPR $27.75

TEMPLE ASPHAI ...$27.75

GATETASPHAI ....$27.75

CHUSH.C«CC/D...$21.75

VIC-64 199.95

1541 CALL

TIMEWORKS

INVENTORY

ACCOUNTS REC...

ACCOUNTS PAY...

GENERAL LEDGER

PAYROLL

INVENTORY MAN .

CASH FLOW

SALES ANALYSIS .

DATA MANAGER .,

MONEY MGRC/D..

CHECKBOOK C/D.

FORGET-ME-NOT .

STAR BATTLE

ROBOT REVOLT...

SPELLBOUND C/D

KOALA 64

KOALA TABLET

$30.75

$39.75

S39.75

$39.75

.$39.75

$39.75

$39.75

.$39.75

.$19.75

■ $19.95

.$19.95

-S1S.S5

$19.95

.$19.95

.$19.95

$69.75

PROGRAMMERS GUIDE... $12.75

GEOMETRIC DESIGNS... $22.75

LOGO DESIGN

SPIDER EATER

$27.75

S22.75

COMMODORE
HES64

TURTLE TUTOR ....$22.75

TURTLE TRAINER..$22.75

TURTLE GRAPHICS$37.75

SOUNDBOX £9.95

64 FORTH $39.95

HESMON $22.75

GR1DRUNNER $19.75

ATTACK OFMC....S22.75

HESWRITER $28.75

OMNI WRITER $45.75

TYPE N WRITER... 524.75

PAINTBRUSH $22.75

BENJI $25.75

HOME MANAGER ..S2B.75

TIME MONEY MGR.S44.75

OMNI CALC S33.75

SWORD POINT $19.95

HES MODEM S49.95

M. MULTIPLAN S65.75

MONITORS
TAXAN

100 GREEN $115.00

105 AMBER $125.00

210RGBCOMPOSITE... $269.00
400RGBMEDRES $295 00

410 RGB HI RES $349 00

420 RGB HI RES (IBM).... $475.00

121 GREEN $145 00

122 AMBER $149.00

ZENITH
ZVM122AAMBER $95 00

ZVM 123G GREEN ... .$85.00

ZUM 124IBM-PC $129.00

ZUM COLOR $275 00

ZUM 133 RGB $389 00

ZUM 135 RGB $449.00

ZUM 136 $589.00

CARDCO
LIGHT PEN S29.75

5 Slot Expansion 04 S54.OO

64 Wrttt NOW $38.00

64 Mall NOW 129.00

2j Writ* NOW 529.00

64 K«ypM $28.00

Unlvtrul Com. Int 129.75

Printer Utility »19.75

6 Slot EMpantion 175.95

3 Slot Expansion =24 95

SPINNAKER 64

KINDERCOMPD/R $21.75

STORY MACH ROM $24.75

FACE MAKER D/R $24.75

SNOOPER TR D $26.75

SNOOPER T2 D S26.75

DELTA DRAW ROM $26.75

FRACTION F ROM S24.75

KIDS ON KEYS S24.75

MITEYMO 79.95

MODEMS

SPINNAKER
STORY MACHINE R $26.75

FACE MAKER R $24.75

KINDEROMP R $20.75

FRACTION FEVER R $24.75

OELTA DRAWING R $26.75

ATARI

DEADLINE $34.75

ENCHANTER $34.75

INFIDEL $34.75

PLANETFALL $34.75

STAR CROSS S34.75

SUSPENDED.... ...$34.75

WITNESS $34.75

ZORK I $34,75

ZORK II $34.75

ZORK 111 $34.75

ATARI
INFOCOM

DEAOLINE $34.75

ZORK 1.2. or 3 $26.75

ENCHANTER $34.75

EDUFUN

GULP ARROW

GRAPHICS $24.75

FACE FLASH $24.75

CONTINENTAL

HOME ACCOUNT D $44.75

TAX ADVANTAGE. $35.75

BOOK OF ATARI

SOFTWARE $16.95

BUSINESS
VISICALC $159.75

LETTER PERFECT $89.75

LETTER PERFECT R $89.75

DATA PERFECT $89.75

FILE MANAGER S69.75

HOME FILE MGR $69.75

BOOKKEEPER $19.75

C.R.I.S $119.75

TEXT WIZZARD $34.75

SPELL WIZZARD $34.75

PARKER BROTHERS
TUTAN KHAM R $33.75

SUPER COBRA R $33.75

ASTRO CHASE R $33.75

FROGGER R $33.75

Q BERTR S33.75

POPEYE R $33.75

SCARBOROUGH

SONG WRITER D $27.75

MASTER TYPE $27.75

EASTERN HOUSE

MONKEY WRENCH II ....552.75

DONT ASK SOFTWARE

SAM $39.75

ABUSE $22.75

WORD RACE $24.75

PROGRAM DESIGN

ANALOGIES $14.50

PREP FOR SATS $79.75

PRESCHOOL IO

BUILDER $16.75

READING COMP $1 6.75

VOCABULARY BUILDER...$16.75

LETS SPELL S14.75

AMERICA'S MAIL ORDER HEADQUARTERS

LYCO COMPUTER

WORLD'S LEADER IN SALES & SERVICE

LyCO Computer

P O Box 5088

Jersey Shore. PA 1 7740

(717)327-1091

CATALOG AVAILABLE

Lyco Computer 
TO ORDER 

CALL US 

KOALA 
KOALA TABLET .. . 184.7!5 
PROGRAMMERS GUIDE . • S12 .75 
GEOMETRIC DESIGNS .• 122.75 
L.OGO DESIGN.. .. '27 .75 
ILLUSTRATOR .• •••••.•.•• S~Hf.15 
SONG WAITER 0 .....•... • 27 .75 
MASTER TYPE ............ 121.15 

CONTINENTAL 

HOME ACCOUNT 0 ...... 544 .75 
TAX AOVANTAGE .. . ,, 135.75 
BOOK OF APPLE 

SOFTWARE ..... . ... • 1&.1iI5 
GENERAL LEDGER .... • 17;.85 
ACCOUNTS PAY.. • •. • 179.IiIS 

TOLL FREE 
In PA , . 717 . 327.1824 

CONTINENTAL ~ 
Ho .. e ACCOUNT 0 ..... ..... 75 
TAX ADVANTAG£ ......... • 35.75 
F.e ........ ......... ....... 135.75 

.. US •• S OFf.CYC .... 1"·" 
20 ENCYCLOPEDrA ...... 12.75 

SCARBOROUGH &01 
SONG WRITER 0 ... '27 .75 
PHI BETA FILER .... '32 .15 
MASTER TYPE ..... '27 .75 

EPYX 

JUMPMAN CIO .... 127.15 
JUMPMAN JR R .... 127.15 
PITSTOP R .......... 121.15 
TEMPLE ASPHAI ... 121.75 
GATE T ASPHAI .... 127.75 
CRUSH . CIC C/ O ... 12' .75 

VIC·64 ...... .. . . ... .... 199.95 
1541 ..........•......... CALL 

800-233-8760 
nMEWORK$ 

INVENTORy ....... 139.75 
ACCOUNTS REC .. '39.75 
ACCOUNTS PAY ... 139.75 
GENERALLEOOER .• n .15 
PAYROLL ........... . 3i.15 
INVENTORY MAN . '3i.75 
CASH FLOW ..... . . '39. 75 
SALES ANALY$I$ . '3i.75 
DATA MANAGER ... . 'i.75 
MONEY MGR C/ D ...• 'i.R5 
CHECKBOOK CI O .. "i.i5 
FORGET·ME· NOT . . "i.i5 
STAR BATTLE ...... . 'i .i5 
ROBOT REVOLT .... . '9 .i5 
SP£LLBOUNO C ID ."9.Sl5 

KOALA &01 
KOALA TASLET .......... . ei .7S 
PAOGRAMMERSGUIDE ... 112.15 
GEOMETRIC DESIGNS ... 122.75 
LOGO DESIGN . '27 .15 
SptDER EATER .......... '22 . 75 

CARDCO 
LIGHT PEN ................. S29.75 
5 Slot Eape"slon tw ..... 1.54.00 
tw Wrtt. HOW.. . 13 • . 00 
tw M.II HOW ........... · 121.00 
2 ... Wrtt. HOW. . .... 121.00 
Mf(~ .. .. ...... · 121.00 
Unl'fef'Nl e .... In' . ..· 12 • . 75 
Pfint., Utility . . .. 111. 75 
II 5101 Expen.I(M'I. . .. 171.15 
3 Slot eIPlln.ion . . . 

SPINNAKER &01 
KINDERCOM P DI R ..... 12' .75 
STORY MACH ROM .•... 124.15 
FACE MAKER DI R ...... 124 .75 
SNOOPER TR 0 ........ S2e . 75 
SNOOPER T2 0 ........ S2e.75 
DelTA DRAW ROM .... 12e.75 
FRACTION FROM . 524 .75 
KIDS ON KEYS .. $24 .15 

ACCOUNTS REC .. . .. lng,1iI5 
PAYROLL .,. . .. '179 .95 
PROPERTY MGMT .••.•• 1329.115 COMMODORE MITEY MO ...... .. .. .. .. 79 .95 

MODEMS 
BRODERBUND 

BANK STREET 0 
CHOPLIFTER 0 
OAVIO' O MAGIC . 
DROL 0 ... 
LODE RUN O. 
SEA FOX 0 ...... 

... 144 .75 

. . '24 ,"5 
. ... • 24 .95 

.. 124.95 
.... 124.9 5 
. . . $22 .95 

SPARE CHANGE 0 .. . 124.95 
AE 0 ... .. . .... 124.75 

SSI 

KN IGHTS OF DESERT ... 12e.75 
E ... GLES . .................. 12e.75 
TIGERS IN SNOW ........ 128.75 
GERMANY 1985 . .. .... 538.75 
BATTLE FOR 

NORMANDY .. 12e.75 
SHATTERED ALLIANCE •.. '3i .15 

AMDEK 
VID EO 300.. $139.00 
VIDEO 300A ... . $149.00 

COLOR 1 + ...... $269.00 
.... $399.00 

GORILLA 
12M GREEN ......... . . ... .. $82.00 
12~ AMBER ................ S89.00 

NEC 
JB 1260 GREEN . 
JBI201 GREEN. 
JBI205 ..... AMBER 
JC'2 'S COLOR 
Jel216 

. $99.00 
5145.00 
51 45.00 
$269.00 
$399.00 

SAKATA 
SC100COLOR ... $229.00 

... $99.00 
. 51 09.00 

HES &01 

TURTLE TUTOR .... 122.75 
TURTLE TRAINER . . $22 .75 
TURTLE GRAPHICS 137.75 
SOUND BOX ...... .. . $9 .95 
&4 FORTH ........... 139.95 
HESMON .122.15 
GRIDRUNNER ...... 119.75 
ATTACK OF M C ... 122.75 
HESWRITER ........ 128.75 
OMNI WRITER ...... • 45.75 
TYPE N WRITER ... '24.75 
PAINT BRUSH ...... 122.75 
BENJI ............... 525.75 
HOME MANAGER .. 528 .75 
TIME MONEY MGR 544.75 
OMNI CALC .... 533 .75 
SWORD POINT 5'9 .95 
HES MODEM . 549.95 
M. MULTIPLAN ... 5e5 .7 5 

MONITORS 
TAXAN 

100 GREEN . $"5.00 
105 AMBER. . . . $125.00 

210RG8COMPOSITE ... $269.00 
400 RG8 MEDRES ....... $295.00 
410 RG8 HI RES .......... $349 .00 
420 RG8 HI RES (I BM) .... $475.00 
121 GREEN . $'45.00 
122 AM BER 5149.00 

ZENITH 
ZVM 122A AMBER ... 

ZVM 123G GREEN 
ZUM 12418M·pc .. 
ZUM COLOR. 
ZUM 133 RG8 
ZU M 135 RG8 . 
ZUM 136 

· . 595.00 
. $85.00 
.. $129.00 
· $275.00 
$389.00 
$449.00 

· $589.00 

SPINNAKER 
STORY MACHINE R ........ $26.75 
FACE MAKER R . $24.75 
KINDEROMP R..... . 520.75 
FRACTION FEVER R ... 524.75 
DelTA DRAWING R .. .. $26.75 

ATARI 
DEADLINE ..... 
ENCHANTER 

...... 534.75 
534.75 

ATARI" 
INFOCOM 

DEADLINE ....... . . $34 .75 
ZORK' .2 . or3 ........ ... $26.15 
ENCHANTER . .. . 134.15 

EOUFUN 

GULP ARROW 
GRAPHICS .. ... 524 .15 

FACE FLASH ............ 524 .75 

CONTIN ENTAL 

HOME ACCOUNT 0 .. 544 .75 
TAX ADVANTAGE ........ 135.75 
BOOK OF ATARI 

SOFTWARE ...... . .. II 6 .95 

BUSINESS 
VISICALC . .. .. 51 59.75 
LETTER PERFECT ......... $89.75 
LETTER PERFECT R . 589.75 
DATA PERFECT .. 589.75 
FILE MANAGER ........... 569.75 
HOME FilE MGR . .569 .75 
BOOKKEEPER . $19.75 
C.R.I.S.......... . 5119.75 
TEXTWIZZARD .... $34.75 
SPell WIZZARD.. ... $34.75 

PARKER BROTHERS 
TUTANKHAM R ... 
SUPER COBRA R 
ASTRO CHASE R. 
FROGGER R .. 
OBERTR . 
POPEYE R . 

SCARBOROUGH 

SONG WRITER O . 
MASTER TYPE 

EASTERN HOUSE 

MONKEY WRENCH II 

DON 'T ASK SOFTWARE 

SAM ........... 139.15 
ABUSE ... . ....... .. $22 .75 
WORD RACE ... . ...... 124.15 

PROGRAM DESIGN 

ANALOGIES . 
PREP FOR SATS 
PRESCHOOL 10 

BUiLDER ..... 
READING COMP .. 
VOCABULARY BUILDER . .. 5' 6 .15 
LET'S SPELL ............ 114.75 

AMERICA'S MAIL ORDER HEADQUARTERS 

LYCO COMPUTER 
Lyco Computer 
POBox 5088 

Jersey Shore . PA 17740 

(717) 327-1091 
CATALOG AVAILABLE WORLD'S LEADER IN SALES & SERVICE 



(Atari or IBM) appears. The number or pair of

letters is called a checksum. Try making a change

in the line, and notice how the checksum

changes.

All you need to do is compare the value pro

vided by the Proofreader with the checksum

printed in the program listing in the magazine. In

Commodore listings, the checksum is a number

from 0 to 255. It is set off from the rest of the

line with rem. This prevents a syntax error if the

checksum is typed in, but the REM statements

and checksums need not be typed in. It is just

there for your information.

In Atari and IBM listings, the checksum is

given to the left of each line number. Just type in

the program, a line at a time (without the printed

checksum) and compare the checksum generated

by the Proofreader to the checksum in the listing.

If they match, go on to the next line. If not,

check your typing: You've made a mistake. On

the Commodore and Atari Proofreader, spaces

are not counted as part of the checksum, and no

check is made to see that you've typed in the

characters in the right order. If characters are

transposed, the checksum will still match the list

ing. Because of the checksum method used, do

not use abbreviations, such as ? for PRINT, How

ever, the Proofreader does catch the majority of

typing errors most people make. The IBM Proof

reader is even pickier; it will detect errors in

spacing and transposition. Also, be sure you

leave Caps Lock on, except when you need to

enter lowercase characters.

Special Proofreader Notes For

Commodore Cassette Users

The Proofreader resides in the cassette buffer,

which is used during tape LOADs and SAVEs.

Be sure to press RUN/STOP-RESTORE before

you save or load a program, to get the Proof

reader out of the way, If you want to use the

Proofreader with tape, run the Proofreader, then

enter these two lines exactly as shown, pressing

RETURN after each one:

A$="PROOFREADER.T":B$-"{10 SPACES}"

:FORX -1TO4:A$=A$+B$:NEXT

FORX=886TO1018:A$= A$+ CHR$(PEEK(X»

:NEXT:OPEN 1,1,1,A$:CLOSE1

Then press RECORD and PLAY on a blank tape,

and a special version of the Proofreader will be

saved to tape. Anytime you need to reload the

Proofreader after it has been erased, just rewind

the tape, type OPEN1:CLOSE1, then press PLAY.

When READY comes back, enter SYS 886.

IBM Proofreader Commands

Since the IBM Proofreader replaces the comput

er's normal BASIC line editor, it has to include
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many of the direct-mode IBM BASIC commands.

The syntax is identical to IBM BASIC. Com

mands simulated are LIST, LLIST, NEW, FILES,

SAVE, and' LOAD. When listing your program,

press any key (except Ctrl-Break) to stop the list

ing. If you enter NEW, the Proofreader will

prompt you to press Y to be especially sure you

mean yes.

Two new commands are BASIC and

CHECK. BASIC exits the Proofreader back to

IBM BASIC, leaving the Proofreader in memory.

CHECK works just like LIST, but shows the

checksums along with the listing. After you have

typed in a program, save it to disk. Then exit the

Proofreader with the BASIC command, and load

the program into the normal BASIC environment

(this will replace the Proofreader in memory).

You can now run the program, but you may want

to resave it to disk. This will shorten it on disk

and make it load faster, but it can no longer be

edited with the Proofreader. If you want to con

vert a program to Proofreader format, save it to

disk with SAVE "filename",A.

Program 1: yiC/64 Proofreader

100 PRINT"{CLR}PLEASE WAIT...":FORI=886TO10

18:READA:CK=CK+A:POKEI,A:NEXT

110 IF CKO17539 THEN PRINT" {DOWNJYOU MADE

{SPACE}AN ERROR":PRINT"IN DATA STATEMEN

TS. " s END

120 SYS886:PRINT"{CLR}{2 DOWN}PROOFREADER A

CTIVATED.":NEW

886 DATA 173,036,003,201,150,208

892 DATA 001,096,141,151,003,173

898 DATA 037,003,141,152,003,169

904 DATA 150,141,036,003,169,003

910 DATA 141,037,003,169,000,133

916 DATA 254,096,032,087,241,133

922 DATA 251,134,252,132,253,008

928 DATA 201,013,240,017,201,032

934 DATA 240,005,024,101,254,133

940 DATA 254,165,251,166,252,164

946 DATA 253,040,096,169,013,032

952 DATA 210,255,165,214,141,251

958 DATA 003,206,251,003,169,000

964 DATA 133,216,169,019,032,210

970 DATA 255,169,018,032,210,255

976 DATA 169,058,032,210,255,166

982 DATA 254,169,000,133,254,172

988 DATA 151,003,192,087,208,006

994 DATA 032,205,189,076,235,003

1000 DATA 032,205,221,169,032,032

1006 DATA 210,255,032,210,255,173

1012 DATA 251,003,133,214,076,173

1018 DATA 003

Program 2: Atari Proofreader

1 00 GRAPH ICS 0

110 FOR 1=1536 TO 1 7 00;RE AD A:POK

E I , A : CK = CK.+A : NEXT I

120 IF CK<>19072 THEN ? "ERROR IN

DATA STATEMENTS. CHECK TYPI

N G . " -- £ N D

130 A = USR(1536)

140 ? :? "AUTOMATIC PROOFREADER H

OW ACTIVATED."

ISO END

, (Atari or IBM) appears. The number or pair of 
letters is called a checksum. Try making a change 
in the line, and notice how the checksum 
changes. 

All you need to do is compare the value pro
vided by the Proofreader with the checksum 
printed in the program listing in the magazine. In 
Commodore listings, the checksum is a number 
from 0 to 255. It is set off from the rest of the 
line with rem. This prevents a syntax error if the 
checksum is typed in, but the REM statements 
and checksums need not be typed in. It is just 
there for your information. 

In Atari and IBM listings, the checksum is 
given to the left of each line number. Just type in 
the program, a line at a time (without the printed 
checksum) and compare the checksum generated 
by the Proofreader to the checksum in the listing. 
If they match, go on to the next line. If not, 
check your typing: You've made a mistake. On 
the Commodore and Atari Proofreader, spaces 
are not counted as part of the checksum, and no 
check is made to see that you've typed in the 
characters in the right order. If characters are 
transposed, the checksum will still match the list
ing. Because of the checksum method used, do 
not use abbreviations, such as ? for PRINT. How
ever, the Proofreader does catch the majority of 
typing errors most people make. The IBM Proof~ 
reader is even pickier; it will detect errors in 
spacing and transposition. Also, be sure you 
leave Caps Lock on, except when you need to 
enter lowercase characters. 

Special Proofreader Notes For 
Commodore Cassette Users 
The Proofreader resides in the cassette buffer, 
which is used during tape LOADs and SAVEs. 
Be sure to press RUN/STOP-RESTORE before 
you save or load a program, to get the Proof
reader out of the way. If you want to use the 
Proofreader with tape, run the Proofreader, then 
enter these two lines exactly as shown, pressing 
RETURN after each one: 

A$~"PROOFREADER.T":B$-" {10 SPACES}" 
:FORX~lT04:A$= A$+B$:NEXT 

FORX =886TOI018:A$= A$+ CHR$(PEEK(X) 
:NEXT:OPEN 1,1,1,A$:CLOSEI 

Then press RECORD and PLAY on a blank tape, 
and a special version of the Proofreader will be 
saved to tape. Anytime you need to reload the 
Proofreader after it has been erased, just rewind 
the tape, type OPENl:CLOSEl, then press PLAY. 
When READY comes back, enter SYS 886. 

IBM Proofreader Commands 
Since the IBM Proofreader replaces the comput
er's normal BASIC line editor, it has to include 
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many of the direct-mode IBM BASIC commands. 
The syntax is identical to IBM BASIC. Com
mands simulated are LIST, LLIST, NEW, FILES, 
SAVE, and'LOAD. When listing your program, 
press any key (except Ctrl-Break) to stop the list
ing. If you enter NEW, the Proofreader will 
prompt you to press Y to be especially sure you 
mean yes. 

Two new commands are BASIC and 
CHECK. BASIC exits the Proofreader back to 
IBM BASIC, leaving the Proofreader in memory. 
CHECK works just like LIST, but shows the 
checksums along with the listing. After you have 
typed in a program, save it to disk. Then exit the 
Proofreader with the BASIC command, and load 
the program into the normal BASIC environment 
(this will replace the Proofreader in memory). 
You can now run the program, but you may want 
to resave it to disk. This will shorten it on. disk ' 
and make it load faster, but it can no longer be 
edited with the Proofreader. ff you want to con
vert a program to Proofreader format, save it to 
disk with SAVE ".filename",A. 

Program 1: VIC/64 Proofreader 

133 PRINT" (CLR) PLEASE WAIT ... " : FORI=886T010 
18: READA:CK=CK+A:POKEI ,A:NEXT 

113 IF CK<> 17539 THEN PRINT" {DOWN )YOU MADE 
{SPACE)AN ERROR":PRINT"IN DATA STATEMEN 
TS." : END 

120 SYS886:PRINT"{CLR){2 DOWN)PROOFREADER A 
CTIVATED.":NEW 

886 DATA 173 , 036,003,231,150,208 
892 DATA 001,096,141,151,033,173 
898 DATA 037,033,141,152 , 033,169 
904 DATA 150 , 141,036 , 003,169,303 
910 DATA 141,037,003,169,000,133 
916 DATA 254,396,032,087,241,133 
922 DATA 251,134,252,132,253,008 
928 DATA 201,013,240,317,201,332 
934 DATA 240 , 005 , 024,101,254,133 
940 DATA 254,165,251,166-,25'2,164 
946 DATA 253,040 , 096,169,013,032 
952 DATA 210,255,165 , 214,141,251 
958 DATA 033,206,251,003,169,000 
964 DATA 133,216,169,019,032,210 
970 DATA 255 , 169 , 018 , 032,210,255 
976 DATA 169,058,032,210,255,166 
982 DATA 254,169,000,133,254,172 
988 DATA 151,003 , 192,087,208,006 
994 DATA 032,205 , 189,076,235,003 
1330 DATA 032,205,221,169,032,032 
1006 DATA 210,255,032,210,255,173 
1012 DATA 251,003 ,1 33,214,076,173 ' 
1018 DATA 003 ~ 

Program 2: Atari Proofreader 
100 GRAPHICS 0 
110 FOR 1=1536 TO 1700:READ A:POK 

E I .A:CK=CK~A:NeXT I 
120 IF CK{ > 19072 THEN _? "ERROR IN 

DATA STATEMENTS. CHECK TVPI 
NG . " : END 

130 A;USR( 1536l 
140 ? :? "AUTOMAT I C PROOFREADER N 

ow ACTIVATED," 
150 END 



1536

1542

1548

1 554

1 560

1 566

157 2

157 8

1 5B4

1590

1 596

1602

1 606

16 14

1620

1626

T632

1638

1644

1 650

1 656

1662

1668

167 4

1660

1686

1692

1698

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

7 4

6 ,

1 04

20 1

1 92

1 69

169.

0,189,

6,232,

169,93

6,141,

4,228,

6,173,

160,0, 185,26,3

69,240,7,200,200

34,208,243,96,200

153,26,3, 200

153,26,3, 162

0,228, 157,74

224, 16,208,245

,14 1,78,6,169

7 9,6,24, 173

105,1,141,95

5,228, 1,05,0

141 ,96,6, 169,0, 133

203,96.247,238,125,241

93,6,244,241,115,241

124,24 1,76,205,238,0

0,0,0,0,32,62

246

20 1

1 0 1

96,72

16 0,0

138,201 , 155,240

32,240,7,72,24

203, 133,203, 104,40

152,72,138,72

169, 128, 145,88

200,192,40,208,249,165

203 ,74 , 7 4,74 ,7 4 , 24

105,161,160,3,145,88

165,203,41,15,24,(05

161,200,145,88,169,0

133,203, 104, 170, 104, 168

104,40,96

POKE 1052,34

79:POKE 1056

NPUT LS:D£F

LS=MIDSCL$,

Programs using the IBM Proofreader will appear
beginning next month.

Program 3: IBM Proofreader

100 DIM LJC5003 .LNUME500) :COLOR 0,7.7:K

EY OFFiCLS:MAX=e:LNUMtfl3=65536!

110 ON ERROR GOTO 120:KEY 15,CHR*(43+CH

R$C70):ON KEYC15] GOSUB 640:KEY C15

] ON:GOTO 130

120 RESUME 130

130 DEF SEG=&H40:W=PEEKC&H4A)

140 ON ERROR GOTO 650:PR I NT:PR 1 NT"Proof

reader Ready."

150 LINE INPUT LS:Y=CSRLlN~iNTCLENf-L$)/

W3-1;LOCATE Y,1

160 DEF SEG=0:POKE 1050,30

:POKE 1054,8:POKE 1055

, 13:P0KE 1057,28:1. i NE

SEG:IF L$ = "" THEN 150

170 iF LEFT$CL$ ,13 = " " THEN

23:GOTO 178

180 IF VALCLEFTSCLS,2)3=0 AND MID$(L$,3

, 1 ) = " " THEN LS=MIDJ(L*,43

190 LNUM-VALCLJ):TEXTS=MID$CLS,LENCSTRS

CLNUM33+13

200 IF ASCCLS]>57 THEN 260 'no line num

ber, therefore command

210 IF TEXT*="" THEN GOSUB 540:IF LNUM =

LNUMfPJ THEN GOSUB 560:GOTO 150 ELS

E 1 50 'deIe te line

228 CKSUM=fl:FOR ixl TO LENCL*3:CKSUM=£C

KSUM+ASCCMIDSCLS,!33*f3 AND 255=NEX

T:LOCATE Y,1:PRINT CHRt£65+CKSUM/16

3+CHR*£65+(CKSUM AND 1 533 + " " + L*

230 GOSUB 540:IF LNUM£P)=LNUM THEN LSCP

3=TEXTS:G0T0 150 'replace line

244* GOSUB 58fl:GOTO 158 'insert the line

250 'command processor. step 1: conver

t to uppe r case

260 TEXT* = ll1t :FOR 1 = 1 TO LENC L* ) : A = ASC £M

IDJCLS,133:TEXT$=TEXT*+CHRt£A+32*CA

>96 AND A<12333:NEXT

270

280

290

300

310

320

330

340

350

360

370

360

390

400

410

420

430

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

DELIMITER=INSTRITEXT«," "3:COMMANDS

=TEXT$:ARG»="":IF DELIMITER THEN CO

MMANDS=LEFT*CTEXT*,DEL!MITER~13:ARG

*=M1D»(TEXT*,DELIMITER+1) 'separate

command f rom a rgument

IF COMMAND* o11 LIST" THEN 410

OPEN "sorn:" FOR OUTPUT AS #1

IF ARGS="" THEN FIRST=fl:P=MAX-1:GOT

0 340

DEL!MITER= tNSTRCARG*. "-" J ■- IF DEL !Mi

TER=8 THEN LNUM=VALCARGS3:GOSUS 540

:FIRST=P:GOTO 340

FIRST=VAL£LEFT*£ARGS,DELIMITER)J:LA

ST=VALCMID*(ARG*,DELIMITER+133

540:F1RST=P:LNUM=L

P=0 THEN P=MAX-1

NS=MID5CSTRSCLNUMC

LNUM=FIRST:GOSUB

AST:GOSUB 540:IF

FOR X = FIRST TO P

X 3 3 , 2 3 +■ " "

IF CKFLAG=0 THEN :GOTO 370

CKSUM=0:A*=N*+L*tX3:FOR t=1 TO LENC

A*):CKSUM=(CKSUM+ASCCMiD*CA*. I 3 3*1 3

AND 255:NEXT:A*=CHRS£65+CKSUM/16)+

CHRS£65+£CKSUM AND 1 533+" "

PRINT #1.AS+NS+LJCX3

IF INKEYIo"11 THEN X = P

NEXT :CL0SE #1:CKFLAG=0

GOTO 130

!F COMMANDS="LL1ST" THEN

:" FOR OUTPUT AS #1:GOTO

fF C0MMAND$="CHECK" THEN

OTO 290

IF COMMANDS<>"SAVE" THEN

OPEN "Iptl

300

CKFLAGM:G

450

440 GOSUB 600:OPEN ARGS FOR OUTPUT AS #

1;ARG$="":GOTO 300

450 IF COMMAND*<>"LOAD" THEN 490

460 GOSUB 600:OPEN ARGS 'FOR INPUT AS #1

470

480

490

WHILE NOT E0FC13:LINE INPUT #1 , L* : L

NUMCP3=VALCLS3:LJ(P)=MiD«tLS,LEN(ST

R*£VAL£L*)))+1):P=P+1:WEND

MAX=P:CLOSE #1:GOTO 130

IF COMMANDS="NEW" THEN INPUT "Erase

program - Are you sure";LS:iF LEFT

$CLS,13 = "y" OR LEFT*(L*, 1 3 -"Y" THEN

MAX=0:GOTO 130:ELSE 130

iF COMMAND*="BAS1C" THEN COLOR 7,0,

0rON ERROR GOTO 0:CLS:END

IF COMMANDS="FILES" THEN FILES:GOTO

130

PRINT"Syntax error":GOTO 130

'find line

P=0:WHILE LNUM>LNUMtP3 AND P<MAX:P=

P+1:WENO:RETURN

'delete line

MAX=MAX-1;FOR'X=P TO MAX:LNUMtX3=LN

UMtX+13:LS(X)-L*CX+13:NEXT:RETURN

'insert line

MAX=MAX+1:FOR X=MAX TO P+1 STEP -1:

LNUMCX3-LNUMCX-1 3 : L SCX.3 = L* C X-1 3 :NEX

TiLJCP3=TEXTS:LNUMCP3=LNUM:RETURN

'filename adjustments

IF LEFTtEARGS, 1 3 OCHRSC34} THEN 520

ELSE ARG«=M1D$£ARG$,2)

IF RIGHT*CARGS, 1 3=CHRS£343 THEN ARG

$ = LEFT*CARG$,LENtARG$3-1 3

IF INSTRtARGS,"."3=0 THEN ARG*=ARGS

■*-" .BAS"

RETURN

PRINT"Stopped.":RETURN 150

PRINT "Error #" : ERR:RESUME 150
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1536 DATA 104.160,0.185.26.3 
1542 DATA 201.69.240.7.200.200 
1548 DATA 192.34.208.243.96.200 
1554 DATA 169.74.153.26 . 3.200 
1560 DATA, 169,6,153.26.3.162 
1566 DATA 0.189.0.228.157.74 
1572 DATA 6.232.224.16.208.245 
1578 DATA 169.93.141.78.6.169 
1584 DATA 6.141.79.6.24.173 
1590 DATA 4.228.105.1.141.95 
1596 DA,A 6.173 ·,5.228.1,0'5,_0 
1602 DATA 141.96.6.169.0.133 
1608 DATA 203.96.247.238.125.241 
1 6 1 4 OATA 93.6.244.241.115.241 
1620 DATA 124.241.76.205.238.0 
1626 DATA 0.0.0.0.32.62 
1632 DATA 246.8.201.155.240.13 
1638 DATA 261;32.~40.7.72:24 
1644 DATA 101.203,133.203,104.40 
1650 DATA 96.72.152.72.138.72 
1656 DATA 160.0.169.128.145.88 
166' 2 DATA 20'0.192.40.208.249.165 
1668 DATA 203.l4.74.74.7C24 
1674 DATA 105.161.160.3.145.88 
1680 DATA 165.203.41.15.24.105 
1686 DATA 161.200.145.88.169.0 
1692 DATA 133.203.104.170.104 . 168 
1698 DATA 104.40.96 

Programs using the IBM Proofreader will appear 
beginning next month. 

Program 3: IBM Proofreader 
1~0 DIM LSI5001.LNUMI5001,COLOR 0.7.7,K 

EY Off,CLS,MAX=0,LNUMI01=65536! 
110 ON ERROR' GOTO 120..,KEY 15.CHRSI41-+Ct;! 

Rs1701,ON ~EY1151 GOSUB 640,KEY 115 
I ON,GOTO 130 

120 RESUME 130 
130 DEf SEG=&H40,W=PEEKI&H4A) 
140 ON ERROR GOTO 650,PRINT,PRINT·Proof 

rea-de r R-e-ady. U 

150 LINE INPUT LS,Y=CSRLIN-INTILENILSI/ 
WI - 1 , l DCA T E Y. 1 

160 DEf SEG=0,POKE 1050.30,POKE 1052.34 
,POKE 1054.0,POKE 1055.J9,POKE 1056 
.13,POKE 1057.28,LINE INPUT LS,DEf . 

' SEG: IF L$;:.1I11 THEN 150 l' 

170 IF lEfTSILS.II=" ., THEN LS=MIDSILS. 
21,GOTO 170 

180 IF VALILEFTSILS.2))=0 AND MIDSILS.3 
.11=· • THEN L.=MIDSIL •. 41 

190 LNUM=VALIL.I,TEXT.=MID.IL •. LENISTRS 
fLNUMII+I) 

ae IF ASCILSI>57 THEN 260. 'no line num 
ber. therefore command 

210 IF TEXTS=·· THEN GOSUB 5U, IF LNUM= 
LNUMIP) THEN GOSUB 56e,GOTO 150 ELS 
E 15e 'delete line 

220 CKSUM=G,FOR 1=1 TO LENILS)'CKSUM=lc 
KSUM+ASCIMIDSCLS.I ))* '1) 'AND 255,NEX 
T,LOCATE y, I,PRINT CHRSC65+CKSUM/16 
)+CHRSI65+ICKSUM AND 15))+" ·+LS 

230 GOSUB 54D,IF LNUMIP)=LNUM THEN LSIP 
)=TEXTS,GOTO 150 'replace lin. 

24" GQSUB 5811:GO.TO 1St· insert the line 
25' 'command processor. step 1: conver 

t to uppercase 
26~ TEXTS=··',FOR 1=1 TO LENILS),A=ASCIM 

IDSILS . I,),TEXTS=TEXTS+CHRSIA+32*IA 
>96 AND A(123)),NEXT 

27~ DELIMITER=INSTRITEXTS." "),COMMANDS 
=TEXTS,ARGS="", IF DELIMITER THEN CO 
MMANDs=LEFTSITEXTs.DELIMITER-I),ARG 
S=MIDsITEXTS.DELIMITER+I) ·'.parote 

command from argument 
tlf0 IF COMMANDS<>"LIST" THEN 418 
290 OPEN "scrn:" FOR OUTPUT AS ., 
300 IF ARGs="" THEN FIRST=G,P=MAX-l,GOT 

034& 
31~ DELIMITER=INSTRIARGS.·_·I,lf DELIMI 

'TER=0- 'fHEN LNUM=VALlA'RGS1 ,GOSUl! 5'48 
,fIRST=P,GOTO 340 

320 FIRST=VALILEFTSIARGS.DELIMITER)),LA 
ST=VALIMIDSCARGS.DELIMITER+I)) 

330 LNUM=FIRST,GOSUB 54&,FIRST=P,LNUM=L 
AST,GOSUB 54&,lf P=0 THEN P=MAX-l 

340 FOR X=FIRST ' TO P,NS:MIDSCSTRSlLN)!MI 
X» ,2)+." " 

350 IF CKFLAG=& THEN As=··,GOTO 370 
360 CKSUM=&,AS=NS+LSIX),FOR 1=1 TO LENI 

AS),CKSUM=fCKSUM+ASCIMIDSIAS.I))*I) 
ANO 255'NEXT,~S;CHRSC65+CKSUM/16)+ 

CHRH65+fCKSUM ANDIS,)>" " 
370 PRINT #~ .AS+NS+LSlXI 
38a IFINKEY$<>"" THEN X:=P 
390 NEXT ,CLOSE ."CKFLAG;0 
4U GOTO 13~ 

41.0 IF COMMANO'="L'LlST" THEN OPEN "Ipll 
," FOR, OUTPUT AS #1 ,GOTO' 3n 

420 IF COMMANDS="CHECK" THeN CKFLAG=I ,G 
OTO 290 

430 IF COMMAND.<)·SAVE· THEN 450 

440 GOSUB S0e,OPEN ARG. FOR OUTPUT AS • 

~450 IF COMMANO-S()"[OA.D" -rHEN 4-90 
460 GOSUs 6&0,OPEN ARGS 'Foi INPUT AS #1 

470 WHILE NOT EOFIII,LINE INPUT #I,L.,L 
NUMIPI=VALILS),L.IP)=MID'ILS.LENCST 
R.IVAblLS)))+I),P=P+l,WENO . 

480 MAX~P,ClOS'E .1 ,GOTO 14 30 
49<! IF COMMANO$="NEW" THEN INPUT "Erase 

program - Are y.0U sure";LS: IF LEFT 
SClS.l)="y" OR lEFTSCLS,l).="Y" THEN 

MAX=0,GOTO 130,ElSE 130 
5110 IF COMMANDS=IIBASIC" THEN COLOR 7.0. 

e,ON ERROR GOTO 0,CLS,END 
510 IF COMMANDS="FILES" THeN F1LES,GOTO 

130 
520 PRINT"Syntax error";GOTO 130 
530 'find line 
540 P~0,WHILE lNUM>LNUMIPI AND P<MAX,P= 

P.I ,WEND, R'E'fURN 
550 'delete I fne 
560 MAX=MAX-I,FOR'X=P TO MAX , LNUMIX)=LN 

UMIX+l),L.IX)=LSIX+I),NEXT,RETURN 
570 'insert line 
580 MAX=MAX+l,FOR X=MAX TO P+l STEP -1, 

LNUMtX);LNUMIX-n ,l$IX)=LSIX-1 I ,NEX 
T,LSIP)=TEXT.,LNUMIPI=LNUM,RETURN 

590 'fi lename adjustments 
600 IF LEFTSIARGS.l)<)CHRSI341 THEN 520 

ELSE ARGS=M1DSIARGS.2) 
610 IF RIGHTSIARGS.I)=GHR'134J THEN ARG 

S=LEFTSIARGS.LENIARGS)-I) 
620 IF INSTRIARG •. ·.·I=0 THEN ARGS=ARGS 

+". BAS" 
630 RETURN 
640 PRINT·Slopped,·,RETURN 150 
650 PRINT "Error #" ,ERR,RESUME 150 © 
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IWII Y Machine Language Entry Program
For 64 And Atari Charles Brannon, Program Editor

MLX is a labor-saving utility that allows almost fail-safe
entry of machine language programs published in COMPUTE'..

You need to know nothing about machine language to use

MLX—it was designed for ex>eryone.

MLX is a new way to enter long machine language

(ML) programs with a minimum of fuss. MLX lets you

enter the numbers from a special list that looks similar

to BASIC DATA statements. It checks your typing on a

line-by-line basis. It won't let you enter illegal charac

ters when you should be typing numbers. It won't let

you enter numbers greater than 255 (forbidden in ML).

It won't let you enter the wrong numbers on the wrong

line. In addition, MLX creates a ready-to-use tape or

disk file. You can then use the LOAD command to read

the program into the computer:

LOAD "filename",l,l (for tape)

LOAD "filename",8,l (for disk)

To start the program, you enter a SYS command

that transfers control from BASIC to machine language.

The starting SYS number appears in the article.

Using MLX

Type in and save MLX (you'll want to use it in the

future). When you're ready to type in an ML program,

run MLX. MLX asks you for two numbers: the starting

address and the ending address. These numbers are

given in the article accompanying the ML program.

You'll see a prompt corresponding to the starting

address. The prompt is the current line you are entering

from the listing. It increases by six each time you enter

a line. That's because each line has seven numbers—six

actual data numbers plus a checksum number. The check

sum verifies that you typed the previous six numbers

correctly. If you enter any of the six numbers wrong,

or enter the checksum wrong, the computer rings a

buzzer and prompts you to reenter the line. If you
enter it correctly, a bell tone sounds and you continue

to the next line.
MLX accepts only numbers as input. If you make

a typing error, press the delete key; the entire number

is deleted. You can press it as many times as neces

sary back to the start of the line. If you enter three-

digit numbers as listed, the computer automatically

prints the comma and goes on to accept the next

number. If you enter less than three digits, you can

press either the SPACE bar, or RETURN key to ad

vance to the next number. The checksum automati

cally appears in inverse video for emphasis.

To simplify your typing, MLX for the 64 redefines

part of the keyboard as a numeric keypad:

U I O

H J K L

M , .

7 8 9

become 0 4 5 6

12 3

MLX Commands
When you finish typing an ML listing (assuming you

type it all in one session), you can then save the com

pleted program on tape or disk. Follow the screen

instructions. If you get any errors while saving, you

probably have a bad disk, or the disk is full, or you've

made a typo when entering the MLX program itself.

You don't have to enter the whole ML program in

one sitting. MLX lets you enter as much as you want,

save it, and then reload the file from tape or disk later.

MLX recognizes these commands:

SHIFT-S: Save

SHIFT-L: Load

SHIFT-N: New Address

SHIFT-D: Display

When you enter a command, MLX jumps out of

the line you've been typing, so we recommend you do

it at a new prompt. Use the Save command to save

what you've been working on. It will save on tape or

disk as if you've finished, but the tape or disk won't

work, of course, until you finish the typing. Remember

what address you stop at. The next time you run MLX,

answer all the prompts as you did before, then insert

the disk or tape. When you get to the entry prompt,

press SHIFT-L to reload' the partly completed file into
memory. Then use the New Address command to

resume typing.

To use the New Address command, press SHIFT-N

and enter the address where you previously stopped.

The prompt will change, and you can then continue

typing. Always enter a New Address that matches up

with one of the line numbers in the special listing, or

else the checksum won't work. The Display command

lets you display a section of your typing. After you

press SHIFT-D, enter two addresses within the line

number range of the listing. You can abort the listing

by pressing any key.

What if you forgot where you stopped typing?

Use the Display command to scan memory from the

beginning to the end of the program. When you reach

the end of your typing, the lines will contain a random

pattern of numbers. When you see the end of your

typing, press any key to stop the listing. Use the New

Address command to continue typing from the proper

location.

64 MLX: Machine Language Entry

10 REM LINES CHANGED FROM MLX VERSION 2.0

0 ARE 750,765,770 AND 860 :rem 50
100 PRINT"{CLR}g63";CHR$(142);CHR$(8);:

POKE53281,1:POKE53280,1 :rem 67

101 POKE 788,52:REM DISABLE RUN/STOP
:rem 119

110 PRINT"{RVS}{39 SPACES}"; :rem 176

120 PRINT"{RVS}{14 SPACES}{RIGHT}{OFF}
g*3£[RVS}{RIGHT} {RIGHT}{2 SPACES}
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· M LX Machine Language Entry Program 
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MLX is n Inbor-snvillg utili~ that allows allllost fail-safe 
enln; of macilille langllage programs published in COMPUTE!. 
You need to blOW lIothing about machille lal/guage to use 
MLX-it was designed for even/one. 

MLX is a new way to enter long machine language 
(ML) programs with a minimum of fuss. MLX lets you 
enter the numbers from a special list that looks similar 
to BASIC DATA statements. It checks your typing on a 
line-by-line basis. It won't let you enter illegal charac
ters when you should be typing numbers. It won' t let 
you enter numbers greater than 255 (forbidden in ML). 
It won't let you enter the wrong numbers on the wrong 
line. In addition, MLX creates a ready-to-use tape or 
disk file. You can then use the LOAD command to read 
the program into the computer: 

LOAD "filename",l,l (for tape) 
LOAD "filename" ,8,1 (for disk) 

To start the program, you enter a SYS command 
that transfers control from BASIC to machine language. 
The starting SYS number appears in the article. 

Using MLX 
Type in and save MLX (you'll want to use it in the 
future). When you're ready to type in an ML program, 
run MLX. MLX asks you for two numbers: the starting 
address and the ending address. These numbers are 
given in the article accompanying the ML program. 

You'll see a prompt corresponding to the starting 
address. The prompt is the current line you are entenng 
from the listing. It increases by six each time you enter 
a line. That's because each line has seven numberS-SIX 
actual data numbers plus a checksum number. The check
sum verifies that you typed the previous six numbers 
correctly. [f you enter any of the six numbers wrong, 
or enter the checksum wrong, the computer rings a 
buzzer and prompts you to reenter the line. If you 
enter it correctly, a bell tone sounds and you continue 
to the next line. 

MLX accepts only numbers as input. If you make 
a typing error, press the delete key; the entire number 
is deleted. You can press it as many times as neces
sary back to the start of the line. If you enter three
digit numbers as listed, the computer automatically 
prints the comma and goes on to accept the next 
number. If you enter less than three digits, you can 
press either the SPACE bar, or RETURN key to ad
vance to the next number. The checksum automati
cally appears in inverse video for emphasis. 

To simplify your typing, MLX for the 64 redefines 
part of the keyboard as a numeric keypad: 

U I 0 7 8 9 
H J K L become 0 4 5 6 

M 123 
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MLX Commands 
When you finish typing an ML listing (assuming you 
type it all in one session), you can then save the com
pleted program on tape or disk. Follow the screen 
instructions. If you get any errors while saving, you 
probably have a bad disk, or the disk is full, or you've 
made a typo when entering the MLX program itself. 

You don't have to enter the whole ML program in 
one sitting. MLX lets you enter as much as you want, 
save it, and then reload the file from tape or disk later. 
MLX recognizes these commands: 

SHIFT-S: Save 
SHlFf-L: Load 
SHIFT-N: New Address 
SHTFT-D: Display 

When you enter a command, MLX jumps out of 
the line you've been typing, so we recommend you do 
it at a new prompt. Use the Save command to save 
what you've been working on. It will save on tape or 
disk as if you've finished, but the tape or disk won't 
work, of course, until you finish the typing. Remember 
what address you stop at. The next time you run MLX, 
answer all the prompts as you did before, then insert 
the disk or tape. When you get to the entry prompt, 
press SHfFT-L to reload the partly completed file into 
memory. Then use the New Address command to 
resume typing. 

To use the New Address command, press SHIFT-N 
and enter the address where you previously stopped. 
The prompt willchange, and you can then continue 
typing. Always enter a New Address that matches up 
with one of the line numbers in ti,e specialUsting, or 
else the checksum won't work. The Display command 
lets you display a section of your typing. After you 
press SHIFT-D, enter two addresses within the line 
number range of the listing. You can abort the listing 
by pressing any key. 

What if you forgot where you stopped typing? 
Use the Display command to scan memory from the 
beginning to the end of the program. When you reach 
the end of your typing. the lines will contain a random 
pattern of numbers. When you see the end of your 
typing, press any key to stop the listing. Use the New 
Address command to continue typing from the proper 
location. 

64 MLX: Machine Language Entry 

10 REM LINES CHANGED FROM MLX VERSION 2.0 
o ARE 750,765,770 AND 860 :rem 50 

100 PRINT'· [CLRH6~"' ,CHR$ (142) ,CHRS (8) , : 
POKE53281,1:POKE532B0,1 :rem 67 

101 POKE 7BB,52:REM DISABLE RUN/STOP 
:rem 119 

110 PRINT"'[RVSj[39 SPACES}"', :rem 176 
120 PRINT"'[RVSj[14 SPACES} [RIGHT} [OFF} 

E*3,£[RVS} [RIGHT} [RIGHT} [2 SPACES} 



g3}g3{}{j 580
{14 SPACES}11'; : rent 250 581

130 PRINT"{RVS}{14 SPACES}{RIGHT} ^G^ 582

{RIGHT} {2 RIGHT} (OFF}£{RVS}£g*3
£OFF}g*§{RVS1(14 SPACEST"; ~:rem 3^ 583

140 PRINT" {RVS} {41 SPACES}11 : rem 120
200 PRINT"{2 DOWN}{PUR}{BLK} MACHINE LANG 584

UAGE EDITOR VERSION 2.01(5 DOWN}" 585

:rem 23 7

210 PRINT"£5M2 UPjSTARTING ADDRESS? 590
{8 SPACES}{9 LEFT}"; ;rem 143 600

215 INPUTS:F=1~F:C$=CHR$(31+119*F) 610

:rem 166

220 IFS<256OR(S>40960ANDS<49152)ORS>53247 620
THENGOSUB3000:GOTO210 : rem 235 630

225 PRINT;PRINT:PRINT :rem 180 640

230 PRINT"£5^{2 UPjENDING ADDRESS? 650

{8 SPACES}{9 LEFT}";: INPUTE :F=l-i':C$=
CHR$(31+119*F) :rem 20 660

240 IFE<256OR(E>40960ANDE<49152)ORE>53247 670
THENGOSUB3000:GOTO230 :rem 183 680

250 IFE<STHENPRINTC?;"{RVS}ENDING < START 690
[2 SPACES}":GOSUB1000:GOTO 230

:rem 176 691
260 PRINT:PRINT:PRINT ;rem 179 695

300 PRINT"(CLR}";CHR?(14):AD=S:POKEV+21,0

:rem 225 700
310 A=l:PRINTRIGHT$("0000"+MID?(STR$(AD),

2),5);":\- : rem 33 710

315 FORJ=ATO6 :rem 33

320 GOSUB570:IFN=~1THENJ=J+N:GOTO320 715

:rem 228

390 IFN=-211THEN 710 :rem 62 720

400 IFN=-204THEN 790 :rem 64

410 IFN=-206THENPRINT:INPUT"{DOWN}ENTER N 730
EW ADDRESS" ; ZZ :rem 44

415 IFN=-206THENIFZZ<SORZZ>ETHENPRINT" 740

{RVSjOUT OF RANGE":GOSUB1000:GOTO410
:rem 225 750

417 IFN=-206THENAD=ZZ:PRINT:GOTO310
:rem 238 760

420 IF No-196 THEN 480 : rem 133

430 PRINT:INPUT"DISPLAY:FROM";F:PRINT,"TO 762
M; :INPUTT : rem 234

440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS 763
T";S;"{LEFT}, NOT MORE THAN";E:GOTO43

0 :rem 159 765
450 FORI=FTOTSTEP6:PRINT:PRINTRIGHT$("000

0"+MID$(STR${I),2),5);":11; : rem 30 766
451 FORK=0TO5:N=PEEK(I+K):PRINTRIGHT?("00

"+MID$(STR$(N),2),3);","; :rem 66 770

460 GETA$:IFA$>ll"THENPRINT: PRINT :GOTO310
:rem 25 775

470 NEXTK:PRINTCHR$(20);:NEXTI:PRINT:PRIN
T:GOTO310 .rem 50 780

480 IFN<0 THEN PRINT:GOTO310 ;rem 168

490 A(J)=N:NEXTJ :rem 199 781

500 CKSUM=AD-INT(AD/256)*256:FORI=1TO6:CK
SUM=(CKSUM+A{I))AND255:NEXT :rem 200 790

510 PRINTCHR$(18);:GOSUB570:PRINTCHR$(146
)7 :rem 94 795

511 IFN=-1THENA=6:GOTO315 :rem 254

515 PRINTCHR$(20):IFN=CKSUMTHEN530 800

:rem 122

520 PRINT:PRINT"LINE ENTERED WRONG * RE-E 810

NTER"j PRINT:GOSUB1000:GOTO310:rem~176

530 GOSUB2000 .rem 218 820

540 FORI=1T06:POKEAD+I-1,A(I):NEXT:POKE54
272,0:POKE54273,0 jrem 227 830

550 AD=AD+6:IF AD<E THEN 310 :rem 212
560 GOTO 710 -rem 108 840

570 N=0:Z=0 -rem 88

:rem 134

:rent 134

IFA=13ORA=44

:rem 229

:rem 137

:rem 10

PRINT"g£3"; :rem 81

GETA$:IFA$=""THEN581 :rem 95

AV=-{A$="M")-2*(A$=",")-3*(A$=".")-4*

(A$="J")-5*{A$="K")-6*(A$="L"):rem 41

AV=AV-7*(A?="U")-8*{A$= "

):IFA$="H"THENA$="0"

IFAV>0THENA$=CHR$(48+AV)

PRINTCHR$(20);:A=ASC(A§)

ORA=32THEN670

IFA>128THENN=-A:RETURN

IFA<>20 THEN 630

GOSUB690:IFI=1ANDT=44THENN=-1:PRINT"

{OFF}{LEFT} {LEFT}";:GOTO690 :rem 62
GOTO570 :rera 109

IFA<48ORA>57THEN580 :rem 105

PRINTA$;:N=N*10+A-48 item 106

IFN>255 THEN A=20:GOSUB1000:GOTO600

:rera 229

Z=Z+1:IFZ<3THEN580 :rem 71

IFZ=0THENGOSUB1000:GOTO570 ;rem 114

PRINT",";:RETURN :rem 240

S%=PEEK{209)+256*PEEK(210)+PEEK(211)

:rem 149

FORI=1TO3:T=PEEK(S%-I) :rem 67

IFT<>44ANDT<>58THENPOKES%-I,32:NEXT

:rem 205

PRINTLEFT$("{3 LEFT]",I-1);:RETURN

:rem 7

PRINT" {CLR} {RVS}*** SAVE ***{3 DOWN}11

:rem 236

PRINT" {2 DOWN}(P_RESS { RVS } RETURN [OFF }

ALONE TO CANCEL SAVE){DOWN}":rem 106

F$="":INPUT"{DOWN} FILENAME";F$:IFF$=

""THENPRINT:PRINT:GOTO310 :rem 71

PRINT:PRINT"{2 DOi7NHRVS}T{OFF }APE ^OR
{RVS}D{OFF}ISK: (T/D)" " :rem 228

GETAS:IFA$ < >"T"ANDA? < >"D"THEN740

:rem 36

DV=1-7*(A$="D"):IFDV=8THENF$="0:"+F$:

OPEN15,8f15,"S"+F$:CLOSE15 ;rem 212

T$=F$:ZK=PEEK(53)+256*PEEK{54)-LEN(T$

):POKE782,ZK/256 .-rem 3
POKE781,ZK-PEEK(782)*256:POKE780,LEN(

T$).-SYS65469 : rem 109

POKE780,1:POKE781,DV:POKE782,1:SYS654

66 irem 69

K=S:POKE254,K/256:POKE253,K-PEEK(254)
*256:POKE780,253 :rem 17

K=E+1:POKE782,K/256:POKE781,K-PEEK(78
2)*256:SYS65496 ,-rem 235

IF(PEEK(783)AND1)OR(191ANDST)THEN780
:rem 111

PRINT"[DOWN}TONE.{DOWN}":GOTO310

:rem 113

PRINT "{ DOWN JjIRROR ON SAVE. {2 SPACES }T
RY AGAIN.":IFDV=1THEN720 :rem 171

OPEN15,8,15:INPUT#15/E1$,E25:PRINTE1S

;E2$;CLOSE15:GOTO720 :rem 103

PRINT"{CLR}ERVS}*** LOAD ***{2 DOWN}"

irem 212

PRINT"{2 DOWN}(PRESS {RVS3RETURNfOFF}
ALONE TO CANCEL LOAD)11 " : rem 82

F$="":INPUT"(2 DOWN} FILENAME";F?:IFF
$=""THENPRINT:GOTO310 :rem 144
PRINT:PRINT"{2 DOWN}{RVS}T{OFF}APE OR

{RVS}D{OFF}ISK: (T/D)11 : rem 227
GETA$ : IFA5 < > "T "ANDA$ < > "D1'THEN820

:rem 34

DV=1-7*(A?= "D"):IFDV=8THENF$= 110:"+F?

:rem 157

T?=F$:ZK=PEEK(53)+256*PEEK(54)-LEN(T$
):POKE782,ZK/256 :rem 2
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g*~IOFF}g*~£(RVS}£(RVS} 
(14 SPACES}tr; - ;rem 250 

130 PRINT"(RVSj(14 SPACESj(RIGHT} gG~ 
(RIGHT} (2 RIGHT} (OFF}£(RVS}£g*~ 
(OFF IE * H RVS j( 14 SPACEST"; -: rem 3<; 

140 PRINT"(RVSj(41 SPACES}" ;rem 120 
200 PRINT" (2 DOWN} (PUR} (BLK} MACHINE LANG 

UAGE EDITOR VERSION 2.1211 (5 DOWN}" 
: rem 237 

211l PRINT"g5H2 UP}STARTING ADDRESS? 
(8 SPACESj(9 LEFT}"; ;rem 143 

215 INPUTS;F~1-F;C$~CHR$(31+119*F) 
; rem 166 

220 IFS<2560R(S>40960ANDS<49152)ORS>53247 
THENGOSUB3000;GOT0210 ;rem 235 

225 PRINT:PRINT;PRINT ;rem 180 
230 PRINT"g53(2 UP}ENDING ADDRESS? 

(8 SPACES} (9 LEFT}"; ;INPUTE:F~l-"';C$~ 
CHR$(31+119*F) ;rem 20 

240 IFE<2560R(E>40960ANDE<49152)ORE>53247 
THENGOSUB3000;GOT0230 ;rem 183 

250 IFE<STHENPRINTC$;"(RVS}ENOING < START 
(2 SPACES}";GOSUB1000;GOTO 230 

; rem 176 
260 PRINT:PRINT;PRINT ;rem 179 
300 PRINT" (CLR} " ; CHR$ (14) ; AO~S; POKEV+21, 0 

;rem 225 
311l A~l; PRINTRIGHT$ ("0000"+MID$ (STR$ (AO), 

2) , 5) ; ": "; : rem 33 
315 FORJ~AT06 ;rem 33 
320 GOSUB570;IFN~-lTHENJ~J+N;GOT0320 

: rem 228 
390 IFN~-211THEN 710 ;rem 62 
400 IFN~-204THEN 790 ;rem 64 
410 IFN~-206THENPRINT; INPUT" (DOWN} ENTER N 

EW AOORESS"; ZZ ,rem 44 
415 IFN;;;-206THENIFZZ<SORZZ>ETHENPRINT" 

(RVS}OUT OF RANGE";GOSUB1000;GOT0410 
; rem 225 

417 IFN~-206THENAO~ZZ:PRINT;GOT0310 
;rem 238 

420 IF N<>-196 THEN 480 ;rem 133 
430 PRINT; INPUT"OISPLAY ;FROM"; F; PRINT, "TO 

" ; : INPUTT - - : rem 234 
440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS 

T" ;S;" (LEFT!. NOT MORE THAN" ;E,GOT043 
o :rem 159 

450 FORI~FTOTSTEP6;PRINT;PRINTRIGHT$("000 
0"+MIO$(STR$(I).2),5);":"; :rem 30 

451 FORK=0T05 ;N=PEEK( I+K) ;PRINTRIGHT$ ("00 
"+MID$(STR$(N),2),3);","; ;rem 66 

460 GETA$:IFA$>""THENPRINT;PRINT:GOT0310 
: rem 25 

470 NEXTK;PRINTCHR$(20);:NEXTI;PRINT;PRIN 
T;GOT0310 ;rem 50 

480 IFN<0 THEN PRINT:GOT0310 ;rem 168 
490 A(J)~N;NEXTJ ;rem 199 
500 CKSUM~AD-INT(AO/256)*256;FORI~lT06;CK 

SUM~(CKSUM+A(I»AND255;NEXT ;rem 200 
510 PRINTCHR$(18);;GOSUB570;PRINTCHR$(146 

) ; ; rem 94 
511 IFN=-lTHENA~6;GOT0315 ;rem 254 
515 PRINTCHR$(20);IFN=CKSUMTHEN530 

; rem 122 
520 PRINT; PRINT "LINE ENTEREO WRONG .. l! RE-E 

NTER"; PRINT;GOSUBI000 ;GOT0310: rem -176 
530 GOSUB2000 ;rem 218 
540 FORI~lT06;POKEAD+I-l,A(I);NEXT;POKE54 

272,0;POKE54273,0 ;rem 227 
550 AO~AO+6;IF AO<E THEN 310 ;rem 212 
560 GOTO 710 ;rem 108 
570 N~0;Z=0 ;rem 88 

580 PRINT"g£~"; ;rem 81 
581 GETA$: IFA$~" "THEN581 ; rem 95 
582 AV~- (A$~"M") -2* (A$=" , " ) -3* (A$=" . ") -4 * 

(A$~"J")-5*(A$~"K")-6*(A$="L");rem 41 
583 AV~AV-7*(A$~"U")-8*(A$~"I")-9*(A$~"O" 

) ;IFA$~"H"THENA$~"0" : rem 134 
584 IFAV>0THENA$=CHR$(48+AV) ;rem 134 
585 PRINTCHR$(20);:A=ASC(A$);IFA=130RA=44 

ORA=32THEN670 ;rem 229 
590 IFA>128THENN=-A:RETURN ;rem 137 
600 IFA<>20 THEN 630 :rem 10 
610 GOSUB690;IFI=lANDT=44THENN=-1;PRINT" 

(OFF} (LEFT} (LEFT}"; ;GOT0690 ; rem 62 
620 GOT0570 ;rem 109 
630 IFA<480RA>57THEN580 ;rem 105 
640 PRINTA$;:N=N*10+A-48 ;rem 106 
650 IFN>255 THEN A=20;GOSUB1000;GOT0600 

;rem 229 
660 Z=Z+1:IFZ<3THEN580 :rem 71 
670 IFZ=0THENGOSUB1000;GOT0570 ;rem 114 
680 PRINT", "; : RETURN :rem 240 
690 S%=PEEK(209)+256*PEEK(210)+PEEK(211) 

: rem 149 
691 FORI=lT03;T=PEEK(S%-I) :rem 67 
695 IFT<>44ANDT<>58THENPOKES%-I,32;NEXT 

; rem 205 
700 PRINTLEFT$ ( .. (3 LEFT}", I-I); ; RETURN 

:rem 7 
710 PRINT"(CLRj(RVS}*** SAVE ***(3 DOWN}" 

- :rem 236 
715 PRINT" [2 DOI'lNj(PRESS [RVS}RETURN[OFF} 

ALONE TO CANCEL SAVE)( DOWN ) .. ; rem 106 
720 F$= .... ;INPUT"[DOWN} FILENAME";F$;IFF$= 

""THENPRINT:PRINT;GOT0310 ;rem 71 
730 PRINT;PRINT"[2 DOWNHRVS}T[OFF}APE (OR 

(RVS}O(OFF}ISK; (T!D)" - ;rem 228 
740 GETA$; IFA$<> "T"ANDA$<> "O"THEN740 

:rem 36 
750 OV=1-7* (A$="D") ; IFDV=8THENF$="0; "+F$; 

OPEN15,8,15, "S"+F$;CLOSE15 ;rem 212 
760 T$=F$; ZK=PEEK( 53 )+256*P.EEK( 54)-LEN(T$ 

) ; POKE782,ZK/256 ;rem 3 
762 POKE781,ZK-PEEK(782)*256;POKE780,LEN( 

T$);SYS65469 ;rem 109 
763 POKE780,l;POKE781,DV;POKE782,l;SYS654 

66 lrem 69 
765 K=S;POKE254,K/256;POKE253,K-PEEK(254) 

*256;POKE780,253 ;rem 17 
766 K=E+1:POKE782,K/256;POKE781,K-PEEK(78 

2)*256;SYS65496 ;rem 235 
770 IF(PEEK(783)ANDl)OR(191ANDST)THEN780 

; rem 111 
775 PRINT" [DOWN} DONE. [DOWN}" ;GOT0310 

- ;Fem 113 
780 PRINT" [DOWN} ERROR ON SAVE. [2 SPACES}T 

RY AGAIN."; IFOV=l THEN720 ; rem 171 
781 OPEN15,8,15;INPUTt15,E1$,E2$;PRINTE1$ 

;E2$;CLOSE15;GOT0720 ;rem 103 
790 PRINT"(CLRj(RVS}*** LOAD ***[2 DO\'IN}" 

- ; "em 212 
795 PRINT" [2 DOWN} (PRESS [RVS)RETURN[OFF} 

ALONE TO CANCEL LOAD)" ; rem 82 
800 F$='''';INPUT''(2 DOWN} FILENAME";F$;IFF 

$=" "THENPRINT;GOT0310- ;rem 144 
810 PRINT:PRINT" [2 DOWNj(RVS}T[OFF}APE OR 

[RVS}D[OFF}ISK: (T/D)" - :rem 227 
820 GETA$ :IFA$ <> "T"ANDA$<> "O"THEN820 

: rem 34 
830 DV=1-7*(A$="O"):IFOV=8THENF$="0;"+F$ 

: rem 157 
840 T$=F$:ZK=PEEK(53)+256*PEEK(54)-LEN(T$ 

) :POKE782,ZK/256 :rem 2 
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841 POKE781,ZK-PEEK(782)*256:POKE780,LEN<

T$):SYS65469 :rem 107

845 POKE780,1:P0KE781,DV:POKE782,1:SYS654

66 :rem 70

850 POKE780,0:SYS65493 :rem 11

860 IF(PEEK(783)AND1)OR(191ANDST)THEN870

:rem 111

865 PRINT"{DOWN)DONE.":GOTO310 :rem 96

870 PRINT"{DOWN}ERROR ON LOAD. {2 SPACES}T

RY AGAIN.{DOWN}":IFDV=1THEN800

:rem 172

880 OPEN15,8,15:INPUT#15,E1$,E2$:PRINTE1$

;E2$:CLOSE15:GOTO800 :rem 102

1000 REH BUZZER :rem 135

1001 POKE54296,15:POKE54277,45:POKE54278,

165 irem 207

1002 POKE54276,33:POKE 54273,6:POKE54272,

5 :rem 42

1003 FORT=1TO200:NEXT:POKE54276,32:POKE54

273,0iPOKE54272,0:RETURN :rem 202

2000 REM BELL SOUND :rem 78

2001 POKE54296,15:POKE54277,0:POKE54278,2

47 :rem 152

2002 POKE 54276,17:POKE54273,40:POKE54272

,0 :rem 86

2003 PORT=1TO100:NEXTiPOKE54276,16:RETURN

:rem 57

3000 PRINTC$;U{RVS}NOT ZERO PAGE OR ROM":

GOTO1000 :rem 89

Atari MLX: Machine Language Entry

OA100 GRAPHICS 0:DL=PEEK(5603+256

*PEEKC561)+4:POKE DL- 1 . 7 1 : P

OKE DL+2,6

HJ 1 t 0 POSITION 8,0:?

ON 2 3,0:? "KH

POKE 7 10,0:?

JK 1 2 0 ? "Starting Address";: INPUT

BEG:? " Ending Address"i -

INPUT FIN:? "Run/lnit Addre

5 3 " ; : I NPUT STARTADR

DD130 DIM A(6) , BUFFER t { F I N-8EGt 1 2

73 ,T$C203,FJ£20),CIOt(7),SE

CTORt(128),DSKINVS(63

JJ 1 4 0 OPEN # 1 , 4 , 0 , " K : " : ? :? ."Cap

e or Ei s k : " ;

EH 150 BUFFERS-CHR$£0):8UFFERI(FIN

-BEG+30)=BUFFER$:BUFf-ERJC23

^BUFFER* = SECTOR I - BUFFER*

GC 160 ADDR=BEG:CI0S="hhh":C10*C43

= C H R $ ( 170) :CI0S£5)="LV" : C 1 O

$ C 7 3 =CHRS £ 228 )

li \7 0 GET #1 .MEDIA: IF MED1A<>84 A

ND MED IAt > 68 THEN 1 7 0

PG180 ? CHR(tMEDIA):? : IF MEDIAc>

ASCC'T") THEN BUFFERS- - " : G O

TO 250

PL 190 B£G=BEG-24:BUFFER*-CHR$(0):

BUFFER*£2)=CHRS£i NT C tF IN-BE

G+ 1 27 3/ 1 23 3 3

KF 200 H=INTCBEG/2563 :L=BEG-H*256:

BUFFERt(3^CHRJ(L):8UFFERt(

4)-CHRt(H3

EC 2 1 0 PlNIT=BEG+8:H=INT(PINIT/256

):L=PINIT-H*256:BUFFERtl5)=

CHRt(L):BUFFERJC6)-CHRStH)

P6 220 FOR 1=7 TO 24:READ A:BUFFER

*tt)=CHR*(A):NEXT I :DAT A 24

186 COMPUTE! October 1984

DP 230

KL 24 0

Hi 250

00 260

LI 270

GX 280

PJ 29 0

KG 300

HH 310

AO 320

GA 330

QB 3 4 0

DO 3 50

it 360

JH 3 7 0

Nf 380

fif 39 0

01 400

Al 4 1 0

JD 420

AJ A 3 0

ML 4 4 0

MH 450

MA 460

FB 470

,96,169,60,141,2,211,169,0,

133,10,169,0,133,11,76,0,0

H= INT(STARTADR/256) : L = START

ADR-H*256:BUFFER*( 15)=CHR*C

LJ :BUFFERtt 19>=CHR$(H)

BUFFER*(233=CHR«(L3:BUFFER»

C243 =CHR$(H)

IF MED1A<)ASCI"D") THEN 360

? :? "Boot Etsk or Binary Q

He:";

GET #1,DTYPE:IF DTYPE<>68 A

ND DTYPE < > 70 THEN 270

? CHR*CDTYPE):IF DTYPE-70 T

HEN 360

BEG=BEG-30;BUFFERJ=CHR$C0):

BUFFERt(2)=CHRJCINT(CFlN-BE

G+ 1 27 ) / 1 28) )

H= (NTtBEG/256) :L = BEG-H*256:

BUFFERtC3) = CHRt(L) :BUFFER*t

4 ) =CHR*(H)

PINIT=STARTADH:H=INTCPINIT/

256):L-PINtT-H»256:BUFKERtt

5)=CHHS(L):8UFFERSt6)=CHR*(

H )

RESTORE 330:FOR 1-7 TO 30:H

EAO A:BUFFER$£ I ;=CHft$tAJ ;Nt

X T I

DATA 169,0,141,231,2,133,14

. 169,0, 141,232,2. 133, Ib, 169

,0,133,10,169,0,133,11,24,9

6

H=!NTCBEG/256):L=BEG-H*256:

BUFFERJ(8)=CHR*(L):8UFF£RJC

1 5 J =CHflt£ H)

H= lNT(STARTADR/256) :L = START

ADR-H*ii56:BUFFERtC22)^CHRSC

L) :BUFFER$t263=CHR*(H5

GRAPHICS 0:POKE 712,10:POKE

710,10:POKE 7 0 9.2

? ADDR;":";:FOR J^J TO 6

GOSUB 570:IF N=-1 THEN J-J-

1 : GOT 0 3 80

IF N= - 1 9 THEN 720

IF N=-12 THEN LET READ= 1 : GO

TO 720

TRAP 4 1 0 : I F (il=-}4 THEN ? : ?

"New Addiess

? :GOTO 3 7 0

TRAP 32767 :

0

TRAP 4 30:?

" ; : I N P U T F :

: TRAP 32767

IF FcBEG OR

OR T>FIN OR

C2533;

t Mo re

: INPUT ADDR :

IF No-4 THEN 4 3

:? "Ot Sp lay :Ff OBI

? ,HTo";: INPUT T

F > F 1 N OR T < BEG

T < F THEN ? CHRt

At least "jBEGi", No

Than " :F IN : GOTO 430

FOR I=F TO T STEP 6:? :? I;

":";:FOR K=0 TO 5:N=PEEKCAD

RCBUFFER$3+I+K-BEG):TJ-"000

":T$(4-LENtSTRi(N)))=STRt(N

3

IF PEEK(7643<255 THEN GET #

1,A:POP :POP :? :GOTO 370

? T$;",";:NEXT K:? CHRt( 126

3 ; : NEXT I : ? : ? :GOTO 370

841 POKE781,ZK-PEEK(782)*256:POKE78~,LEN( 
T$):SYS65469 :rem 1~7 

845 POKE78~,1:POKE781,DV:POKE7B2,1:SYS654 
66 :rem 7~ 

B50 POKE7B0,0:SYS65493 :rem 11 
B60 IF(PEEK(7B3)AND1)OR(191ANDST)THENB70 

: rem 111 
B65 PRINT"(OOWN)DONE.":GOT0310 :rem 96 
870 PRINT"(OOI'IN)ERROR ON LOAD. (2 SPACES)T 

RY AGAIN. (OOWN) ":IFDV;;'-1THEN800 -
: rem 172 

BB0 OPEN15,B,15:INPUT#15,E1$,E2$:PRINTE1$ 
;E2$:CLOSE15:GOT0800 :rem 102 

1000 REM BUZZER :rem 135 
1~01 POKE54296,15:POKE54277,45:POKE5427B, 

165 :rem 207 
1002 POKE54276,33:POKE 54273,6:POKE54272, 

5 :rem 42 
1003 FORT=1T0200:NEXT:POKE54276,32:POKE54 

273,0:POKE54272,0:RETURN :rem 202 
2000 REM BELL SOUND :rem 78 
2001 POKE54296,15:POKE54277,0:POKE5427B,2 

47 :rem 152 
2002 POKE 54276,17:POKE54273,40:POKE54272 

, £I : rem 86 
2003 FORT=1T0100:NEXT:POKE54276,16:RETURN 

: rem 57 
3000 PRINTC$,"(RVS)NOT ZERO PAGE OR ROM": 

GOT01000 : rem B9 

Atarl MLX: Machine Language Entry 
~ 100 GRAPH I CS 0.DL=PEEKC5S0)+2S6 

.PEEKCS61)+4. P O~E DL-I,71.P 
OKE D L+2,6 

HJ 1 l O P 0 SIT ION 8, 0 .? "M LX" • PO SIT I 
ON 2 3 • 0 :? "'£Ui--j¥ij#M4aii;V;": 

n 120 ? "Starting Address".:INPUT 
BEG:? ,. Ending Address";: 

INPUT FIN.? "Run/lnil Addre 
55",. INPUT STARTADR 

DD 1 3 0 0 I MAC 6 ) , B U F FER S C FIN - BEG + 1 2 
7),TSC20),FSC20),CIOCC7),SE 
CTORSC 128) ,DSKINVSCS) 

JJ 1 4 0 0 PEN .. 1 • 4 , 0 • "K : .. :? :? ." [ia p 
e or IElsk:"; 

81 ISO BUFFERS =CHRS CO). BUFFERS C FIN 
- BEG.30)=BUFfERS.BUFfERsC~l 

= BUfFERS.SECTORS=BUFFERs 
CC 160 ADDR=BEG.CIOS="hhh".CIOSC4l 

=CHRsC 170l.CIOCCSl="LV ·' .CID 
CC7l = CHRS(228) 

f; 170 GET .1,MEDIA.IF MEDIA <> 84 A 
NO MEDIA<,68 THEN 170 

N 180 ? CHRSCMEDIAl.? • IF MEDIA l> 
ASCC"T"l T HEN BUFfERS- .. ... GO 
TO 2S0 

Pl 190 BEG = BEG-24.BUFFERS = CHRSCO). 
BUFFERSC 2 l = CHRSC INTC CF IN - BE 
G. 127 ) I I 2 all 

If 200 H= I NT C BEG/ 2 56 l . L =BEG - H X 2 56. 
BUfFERSC 3 l=CHRSCL ) .BUF f ERSC 
4) = CHRSCH) 

EC 2 lOP I NIT = BEG. 8 • H = I N T C PIN I T I 2 5 6 
).L=PINIT - H*25 6 .BUFFERSC5) = 
CHRSCL) . BUfFERS(6l = CHRSCH) 

P8 220 FOR I = 7 TO 2 4 • REA D A . B U F FER 
SCI )=CHASCA).NEXT I .DATA 24 
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,96,169,60,141,2,211,169,0. 
133,10,169,0,133,11,76,0 , 0 

DP 2 3 0 H = I N T CST A A TAD A I 2 5 6 1 • L = S T A A T 
ADR-H"256. BUFfEAS (15 1 =CHRS C 
Ll .BUFFERS( 19)=CHRSCHl 

!l240 BUFFERS(23)=CHRS(Ll.BUFfERS 
(24l=CHRS(Hl 

HI250 IF MEDIA<>ASCC"D"l THEN 360 
00260? :? "Boot ~Isk or Binary Gi 

I Ie: " ; 
L1270 GET III,DTYPE.IF DTYPE<>68 A 

NO DTVPEI,70 THEN 270 
CI280 ? CHRS (DTVPE). IF DTYPE= 7 0 T 

HEN 360 
PI290 BEG=BEG-30.BUffERS=CHRS(0). 

BUFFERS (2) =CHAs ( I NT C C fiN-BE 
G + 127 1 I 128 ) ) 

16300 H=INTCBEG/256l.L=BEG - H x 256. 
BUFFERSC3l = CHRSCLJ.BUFfEASC 
4) = CHASCH) 

HH310 PINIT=STAATADA.H=INT(PINITI 
256l.L=PINIT-H X 256 . BUFfEAS( 
5l=CHRS(LJ.BUFFERS C6J=CHAS( 
H) 

. 0 320 RESTOAE 330. FOR 1=7 TO 30. R 
EAD A.BUFFEAS( IJ = CHRS(AI.Nt 
XT 

G. 3 3 0 D A T A I 6 9 , 0, I 4 I , 2 3 I , 2 , I 3 3 , I 4 
,169,O , I4I,232.2,133,lo,lb9 
,0,133 , 10,169,0,133, 11,24 , 9 
6 

08 340 

DO 350 

JP 360 

II 370 
Hf 380 

8f 390 
01 400 

AI 4 I 0 

H=INTCBEG/256l.L=BEG-H"256. 
BUFFERS(8J=CHAS(LJ.BUFFEA$C 
ISl=CHAS(HJ 
H= INT(STAATADR/256) .L=START 
AOA-H"256.BUFFERS(22J=CHRS( 
Ll.BUFFERS(26J=CHRS(H) 
GRAPHICS O.POKE 712,10.?OKE 

710,IO.POKE 109,2 
? ADOR.":";:FOR J=l TO 6 
GOSUB 570. IF N =- I THEN J=J-
1. GOTO 380 
IF N;-19 THEN 720 
IF N;-12 THEN LET READ=I.GO 
TO 720 
TRAP 410. IF N= - 14 THEN ? .~ 

"New Add.e • • ",. INPUT ADOA. 
? .GOTO 370 

10 4 2 0 T A A P 3 2 7 6 7 • I F N I > - 4 THE N 4 a 
o 

AI 430 

It 440 

TRAP 430.? .? 
II ;:INPUT F:? 
. TRAP 32767 

"Olsplay:From 
• " T 0 " ; : I N PUT T 

IF F(BEG OR F>FIN OR T<BEG 
OR T,FIN OA T(F THEN? CHRS 
(253);l'At least II;BEG;", No 
I More Than ",FIN . GOTO 430 

IH4S0 FOR I;F TO T STEP 6. ? ? I; 
".", .FOR K=O TO S.N = PEEK(AD 
RCBUFFERSl+I+K-BEG ). TS= " OOO 
".TS(4-LENCSTRSCNJ J )=STRSCN 
J 

MA460 IF PEEKC764l(255 THEN GET. 
I,A.POP .POP .1 .GOTO 370 

fl 4 7 0 1 T S , " , " , • N EXT K.? C H R SCI 2 6 
l,.NEXT I.? .? .GOIO 370 



GA 4 80

MH 4 90

JX 500

11(5 10

CM 5 20

EH 530

Fl-5 4 0

HB 5 50

GH 5 60

fi 57 0

PH 580

FS 59 0

E8 600

HI 6 1 0

U 620

SJ 6 30

AH 64 0

EB 650

6 6 0

670

KC 68 0

M 690

PI 700

XH 7 1 0

FF 720

OJ 7 3 0

OK 740

16 7 50

At 7 60

GF 7 70

KJ 7 80

J» 790

PO 800

DJ 8 10

IF N<0 THEN ? :GOTO 37 0

A C J J =N:NEXT J

CKSUM=ADDR-iNTtADDR/256)*25

6 : FOR 1=1 TO 6=CKSUM^CKSUM+

AC i ) :CKSUM-CKSUM~256*(CKSUM

> 25 5 i : NEX T t

RF=128:SOUND 0,200, 12, 8:GOS

UB 570:SOUNO 0 , 0 , 0 , 0 : RF = 0 : ?

CHRt C 1 2 6 )

IF NoCKSUM THEM ? :? "Inco

r r ec t " ; CHRJ ( 253 ) ; : ? :GOTO 3

70

FOR W= 1 5 TO 0 STEP - 1 : SOUND

0,50,10,W:NEXT W

FOR 1=1 TO 6:POKE ADRCBUFFE

RtJ+ADDR-BEG+l-1,ACI):NEXT

I

ADDR=ADDR*6:IF ADOR<=FIN TH

EN 370

GOTO 710

N = 0:Z-0

GET #1,A:IF

R A = 32 THEN

OR A= 4 4 OA= I 5 5

670

IF A<32 THEN N=-A:RETURN

IF A < > 1 26 THEN 6 30

GOSUB 690:iF 1 = 1 _AND -T = 44 T

HEN N--1:? CHR$t126);:GOTO

690

GOTO 570

IF A<48 OR A>57 THEN 580

? CHfltCA+RF];:N-N*10tA-4B

fF N>255 THEN ? CHRt(25 3) ; :

A= 126: GOTO 600

Z^Z+ 1 : J F Z < 3 THEN 580

IF Z=0 THEN ? CHR*C253);:GO

f O 5 7 0

? "," ; : RETURN

POKE 7 52

HRt£30);

1:FOR

GET #6

1~ I

,1:

TO 3 : ? C

IF T < > 4 4

NAND T<>58 THEN ? CHRSCA)

EXT I

POKE 752,0:? " ";CHRt£U6);

: RET URN

GRAPHICS 0:POKE 7 1 0 , 2 6 : P 0 K t

7 12,26: POKE 709,2

IF MEDlA=ASCt"T") THEN 890

REM ■>> »--l :m

IF READ THEN ? ;? "Load Fii

e " = ?

IF DTYPE < > 70 THEN 1 040

? :? "Enter AUTORUN.SYS for

automatic use":? :? "Enter

filename":INPUT T*

F*=T*:|F LENCT«)>2 THEN IF

TtCl,2)<>110:" THEN F* = "D;-;

F* t 3 3 ^TJ

TRAP 87 0 : CLOSE

-4*READ , 0 , F t : ?

#2 : OPEN #2,8

; ? "WorJiing.

IF READ THEN FOR i=l TO 6:G

ET #2,A:NEXT I:GOTO 820

PUT #2,255:PUT #2,255

H= INTC8EG/256) :L = BEG-H*256:

PUT #2,L:PUT #2,H:H= INT(F I N

/256>:L=FIN-H*256:PUT #2.L:
PUT #2,H

HF 82 0 GOSUB 970: IF PEEKC195J>1 TH

EN 870

IF 830 IF STARTADR = O OR READ THEN

850

FD840 PUT #2,224:PUT • 2 , 2 : P U T #2,

22 5 = PUT #2,2:H=(NTCSTARTADR

Z256 3 :L=STARTADR~H*256:PUT

#2 , L : PUT #2 ,H

HH850 TRAP 32767:CLOSE #2:? " F i n i

s h e d . " = IF READ THEN ? :? :L

ET READ=0:GOTO 360

HF 86 0 END

F0 87O ? "Error " ; P E E K ( 1 9 5 ) : " tryt

ng to access11:? F $ : C L 0 S E * 2

:? :GOTO 7 60

HN 89 0 IF READ THEN ? :? "Read Tap

e "

HI 900 ? :? :? "Insert, Rewind Tap

e.":? "Press PLAY ";:(F NO

T READ THEN ? "& RECORD"

LP910 ? ;? "Press i'^^i"1^.'; when r e a

d y : " ;

JH 92 0 TRAP 960:CLOSE *2:OPEN #2.8

-4xREAD,128,"C:":? :? "Wurk

ing. . . "

HH 930 GOSUB 970: IF PEEKC I95)> 1 TH

EN 960

HH940 CLOSE #2:TRAP 32767:? " F i n I

shed.":? :? :IF READ THEN L

ET R£AD=0:GOTO 360

HF 95 0 END

CD 960 ? :? "Error " ; P E £ K C 1 9 5 ) ; " w

hen reading/writing boot I a

pe11:? ; C L 0 S £ #2:GOTO 890

KB 9 7 0 REM cto Load/5aue Fiie«2

EA980 X = 32:REM File#2,$20

Ef 990 ICCOM=834 : 1CBADR = 836: (CBLEN

= 840: ICSTAT = 835

HB 1000 H=INTCAORCBUFFER$)/256):L =

ADRCBUFFER»3-H*256:POKE IC

BADR+X,L;POKE ICBADR+Xf1,H

FH 1010 L = FIN-BEG+1 :H= 1 NT I L/256 ) :L

= L-H*256:POKE I CBLHN + X , L :f

OKE I CBL EN+ X + 1 ,H

» 1020 POKE 1CCOM+X,11-4*READ:A=U

SRCADRtCIOJJ,X)

86 1030 POKE 195 , PEEKC 1 CSTAT):RETU

RN

U 1 04 0 REM

GC1050 IF READ THEN 1100

HE 1060 7 • 1 "Format Disk in Drive

1 ? C Y / N ) : " ;

FC1070 GET #I,A:1F A<>78 AND A<>8

9 THEN 1070

EC 1080 ? CHR*CA3:IF A=78 THEN 110

0

CM 0 9 0 ? =? "Formatting. . .":XIO 2

54,#2,0,0,"D:":? "Format C

omplete":?

AC 1100 NR=INT(CFIN-BEG+1273/128):'

BUFFERSCF1N-BEG+2 3=CHRSCO3

;IF READ THEN ? "Reading..

" :GOTO 1120
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GA 480 IF N<O THEN? ,GOTO 370 
IH490 A(J) =N,NEXT J 
a500 CKSUM=ADDA-INT(ADDA/256)S25 

6 ,FOR 1=1 TO 6,CKSUM=CKS UM+ 
A( I ),CKSU M =CKS UM -256&(CKSUM 
>255) ,NE X[ I 

11510 RF=128,SOUND 0,200,12,8,GOS 
UB 57 0 ,S OUND 0,0,0,0,Af=0,1 

CHRs(126) 
CI52 0 IF N<>CKSUM THEN ? , ? "Inco 

rrect";CHRS(253),,? ,GOTO 3 
70 

EI 530 fOR W = 1ST 0 0 S T E P - 1 , SOU N D 
0,50,10,W,NEXT W 

fl540 FOR 1=1 TO 6,POKE ADR(BUfFE 
RS)+ADDR-BEG+I - l,A(I),NEXT 
I 

Hi 5 5 0 ADD R = ADD R + 6 , I FAD D R < = FIN T H 
EN 370 

GI560 GOTO 710 
f l 570 N=O,l=O 
PH580 GET tl ,A,IF A = 155 OR A = ~~ 0 

f8 590 
E8 600 
II 6 I 0 

R A =32 THEN 670 
If A <32 THEN N=-A,RETURN 
IF A <> 1 26 THE N 630 
GOSUB 690,IF 1=1 AND T=44 T 
HEN N=-I,? CHRS(126)"GOTO 
690 

GI 620 GOTO 570 
GJ 6 3 0 I F A < 4 8 0 R A > 5 7 THE N 5 a 0 
Al640 ? CHRS(A+RF) "N =N& 10+A -48 
£6650 IF N>255 THEN? CHRS(25J), 

A = 126, GOTO 600 
EH660 Z =l+I'IF l<3 THEN 580 
JH 67 0 I F l = 0 THE N ? C H R S ( 25 J ) ; , GO 

[0 570 
KC680? ",""RETURN 
iO 690 PO K E 7 52. 1 , FOR I = 1 TO 3,? C 

HRS(30), ,GET .6 , I, IF [ •• 44 
AND T •• 58 THEN? CHRS(A), ,N 
EXT 

PI700 POKE 752,0,? 
,RETURN 

" ,CH R S ( 12& ) , 

II 7 10 

r; 720 
OJ 730 
01 7 4 0 

16 750 
A[ 760 

GRAPHICS O,POK E 710,2 6 ,PO~E 

712,26,POKE 709 , 2 
IF MEDIA=ASC("T") THEN 890 
REM •. , ... ,:_ 
IF READ THEN 1 ; ? "Load F • I 
e" : ? 
IF DTYPE,'70 THEN 1040 
? : ? " E n t e r AUTORUN _SYS for 
automatic u 3e":? . ? IIEnter 
fi lename": INPUT TS 

Gf770 F' = T',IF LEN(T'»2 THEN I F 
'S(I,2)<>"D;" THEN F'="D,", 
F'(3)=T, 

U780 TRAP 870,CLOSE .2,OPEN .2,8 
-4-READ,O,F$:? :1 'IWo r~lng. 

" 
J.7 90 IF READ THEN FOR 1=1 TO 6,G 

ET -2,A,NE XT I,GOTO 820 
PO 800 PUT _2,255, PUT -2,255 
OJ 8 1 0 H = I NT ( BEG I 256 ) , L = BEG - H" 2 5 6 , 

PUT .2,L,PUT -2,H,H=INT(FIN 
1256)'L=fIN-H&256,PUT .2, L, 
PUT .2,H 

If82 0 GOSUB 910,IF PEEK(195»1 TH 
EN 870 

If 830 IF STARTADR=O OR READ THEN 
850 

FO 8 4 0 PUT • 2 , 2 2 4 , PUT • 2 , 2 , PUT • 2 , 
225,PUT .2,2,H=INT(STARTAOR 
1256),L=STARTADR-H&256,PUT 
t2,L,PUT .2,H 

HH850 TRAP 32161,CLOSE .2,1 "Fin. 
shed-",IF READ THEN 1 ,1 ,L 
ET READ=O,GOTO 360 

Hf 860 END 
fO 8 7 0 ? II Err 0 r ". PEE K ( 1 9 5 ) i II try I 

ng to access":? F$:CLOSE 42 
,1 ,GOr 0 160 

Ne 880 REM •• J""_j~I:;;" 
HI890 I F READ THEN? ,1 "Aead Tap 

e " 
HI 900 ? ;? :? "I n s e r t. R e win d Tap 

e.":? "Press PLAY";: IF NO 
T READ THEN 1 "& RECORD" 

lP 9 1 0 ? : 1 .. Pre s s 1-'#I"i-4 w hen rea 
dy: " ; 

jH 9 2 0 r RAP 9 6 0 , C LOS E • 2 , 0 PEN • 2 , 8 
- 4xAEAD.128, "C:":? :? " Work 
in 9 .. . " 

NH930 GOSUB 910,IF PEEK(195)>I TH 
EN 960 

HH940 CLOSE #2 , TAAP 32161,? "F,n, 
shed.",? ,? , IF READ THEN L 
ET READ=O,GOTO 360 

Hf 950 END 
CO 9 6 0 ? :? II Err 0 r "; PEE K ( 1 9 5 ) i" W 

18 910 

EA 980 
Ef 990 

10 I 000 

fH 1 0 1 0 

MD 1020 

BS 1030 

II 1040 
GC 1050 
HE 1060 

fC 1010 

EC 1080 

CP 1090 

AC1100 

hen reading/wr it ing b oot ta 
pen,? ,C LOSE #2,GOTO 890 

1.9_1.
'
4.,4='_ 

X=32,AEM Fi le#2,$20 
ICC OM = 834 , I C BAD A = 8 3 6 , I C B LEN 
=840,ICSTAT=835 

H=INT(ADA(BUFFERS )/256) 'L= 
ADR(BUFFER') - H&25 6,POKE Ie 
BADR+X,L,POKE ICBADR+X+I,H 
L=FIN-BEG+l,H = INT ( L/256),L 
= L - H&256, POKE I CBLEN+X, L, ~ 
OKE ICBLEN+X+l,H 
POKE ICCOr.hX, 11-4"AEAD,A=U 
SA(ADR(CIO$l,X) 
POKE 195,PEEK( ICSTAT),RETU 
RN 

IF READ THEN 1100 
? :1 "Format Disk In Drive 

1 1 (Y IN) , " , 
GET .I,A,IF A <> 78 AND A<>8 
9 THEN '107 0 
1 CHR'(A), IF A=18 THEN 110 
o 
? :1 "Formatting ... ":XIO 2 
54,-2,0,0,"0:":1 "Format C 
ompiete":? 
NR= I NT « F I N-BEG+121) 1128), ' 
BUFFER'(FIN-BEG+2)=CHR'(0) 
,IF READ THEN? "Reading._ 

",GOTO 1120 
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LE 1 1 1 0

LI 1120

10 1130

PL 114 0

AH 115 0

DM 116 0

FB 1170

Gl 118 0

OH 119 0

JJ 12 00

Ki 12 10

BL 12 2 0

16 1230 REM

lit 12 4 0 REM

HP 1250 REM

£6 1260 REM

? "Wr i ting. . ."

FOR 1 = 1 TO NR : S = I

IF READ THEN GOSUB 1 220 : BU

FFERSC1*128-127J=SECTOR$:G

OTO 1160

SECTOR* = BUFFERSt 1*128-127)

GOSUB 1220

IF PEEKCDSTATSX) 1 THEN 12

00

NEXT i

IF NOT READ THEN END

? :? .-LET READ = 0:GOTO 360

? "Error on disk access.":

? "May need formatting.":G

OTO 1040

REM

REM

Drive ONE

Pass buffer in SECTORS

sector # in variable S

READ=1 for read.

KJ 12 7 0

BI 12 8 0

Gl 12 9 0

Ml 13 0 0

Al 13 10

JA 132 0

PI 13 3 0

CA 13 4 0

Pf 13 5 0

bf 13 6 0

CO 13 7 0

PD 13 8 0

AA 13 9 0

Ki 14 00

KG 14 10

REM READ=0

BASE=3*266

DUN 1 T =BASE+ 1

: DSTATS = BASE

DBUFLO=BASE+

5

0 B Y T L O = B A S E +

9

DAUX 1 =BASE + 1

1

REM DIM DSKI

DSKINV*="hLS

HRS C 228)

POKE DUN I T , 1

) : H= t NTCA/25

POKE D8UFH t ,

POKE DBUFLO,

POKE DCOMND,

POKE DAUX2,I

DAUX 1 . S-PEE

A = USR(ADR C DS

RETURN

for write

: DCOMND = BASE + 2

■t-3

4 : DBUFHI =BASE♦

8:DBYTHI=BASE+

NVS C 4 3

":DSKINVt(4)=C

:A=ADR(SECTORS

6 3 : L = A-2 56*H

H-

L

8 7 -5*READ

NT C S/ 256 ) : POKE

K(DAUX2 )*256

K i NVt ) )

NEWS^PRODUCTS

Color Printer For

Commodore And

Atari

A $239, full-color thermal trans

fer printer that doesn't require

special paper has been intro

duced for Commodore and Atari

home computers by Okidata.

The Okimate 10 prints on

almost any kind of paper. It also

will print on acetate, to make

transparencies for overhead

projectors.

The printer uses a color or

black ribbon cartridge. Okimate

10's print head has a life expec

tancy of 10 million characters,

and prints at a speed of 60 char

acters per second (240 words

per minute).

The Okimate 10 can pro

duce more than 40 different

shades of color. For printing

without a ribbon, thermal paper

may be used.

The printer comes with a
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software tutorial, color and

black ribbons, and a Plug 'n

Print module, which is required

to operate the equipment.

Okidata

532 Fellowship Road

ML Laurel NJ 08054

(609) 235-2600

The $239 Okimate 10 color thermal

transfer printer doesn't require spe

cial paper. For Commodore and Atari

computers.

Finance Manager

For Apple II Family

Finance Manager, a software

program designed to handle

home management operations

such as checking accounts, ex

penses, and tax records, has

been announced by Human En

gineered Software.

Available for the Apple II

series of computers, Finance

Manager's capabilities include

tracking income, expenses, and

personal assets; building bud

gets and comparing results; bal

ancing multiple checking

accounts; paying bills; and

printing checks.

Finance Manager includes

built-in help files as well as

message windows. The program

also offers a wildcard search

LEl110 '1 "Wr i ting. 
II 1120 FOR 1=1 TO NR,S= I 
101130 I F READ THEN GOS U B 1 2 20 , BU 

FFERS ( 1* 1 28 -1 2 7) =SE CT ORS , G 
OTO 1160 

Pl 1140 SECTORS = BUFFERS ( 1*1 2 8 - 1 2 7) 
AM 1 1 50 GO SUB 1220 
01 1 1 60 I F P E"E K ( D S TAT S ) < ) 1 THE N 1 2 

00 
F8 1 1 7 0 N EXT I 
GI 1180 I F NOT READ THEN END 
OH 1190 1 , 1 , LET REAO=O,GOTO 360 

JJ 1 200 '1 "E r r 0 ron d i So k ace e 5 a . " : 
? "May need formatting.":G 
OTO 1040 

11 1210 REM 
Bl 1 2 2 0 REM • ., # ...... ·.·uul~1i.. ..... .,i!;,.ull • • 

o:Iii 
16 12 30 REM Dr i. e ONE 
IH 1 2 40 REM P a • • buffer i n SECTORS 
., 125 u REM sec tor • i n va ria b I e S 
E& 1260 REM REAO=1 for read, 

I J 1 2 7 0 REM REA 0 = 0 lor w r I I • 
81 1280 BASE=3 * 25 6 
Gl 1290 DUN IT =BASE + 1 , DCOMNO = BASE+2 

, DS T A T S = BA S E + 3 
I l 1300 OBUFLO=BASE+4,OB U FHI=BASE+ 

5 
I I I 3 1 0 0 B Y T L 0 = BAS E + 8 , DB Y T H I = BAS E + 

9 
JI 1320 DAUX1=BASE+l0 , DAUX2=BASE+l 

1 
N 1330 REM DIM OSKINVS(4) 
CI1340 DSKINVS="hLS",DSKINVS(4)=C 

HRS(2 2 8) 

PF 1 3 SOP 0 KED U NI T , 1 , A = A D R ( S EC TOR S 
),H=INT(A/ 2 56 ) ,L = A -2 56*H 

8P 1360 POKE DBUFHI,H . 
CO 1370 POKE OBUFLO,L 
PO 1380 POKE OCDMND,81-S*READ 
II 1 3 9 0 PO KED A U X 2 , I N T ( S I 2 5 6 ) ; PO K E 

OAUX1, S -PEE K (DAU X2 ) * 256 
IJ I 4 0 0 A = US R ( AD R ( D S K I N V S ) ) 
IG 1 4 lOR E T URN C 

NEWS&PRODUCTS 

Color Printer For 
Commodore And 
Atari 

A $239, full-color thermal trans
fe r printer that doesn't require 
special paper has been intro
duced for Commodore and Atari 
home computers by Okidata. 

The Okimate 10 prints on 
almost any kind of paper. It also 
will print on acetate, to make 
transparencies fo r overhead 
projectors. 

The printer uses a color or 
black ribbon cartridge. Okimate 
10's print head has a life expec
tancy of 10 million characters, 
and prints at a speed of 60 char
acters per second (240 words 
per minute). 

The Okimate 10 can pro
duce more than 40 different 
shades of color. For printing 
without a ribbon, thermal paper 
may be used. 

The printer comes with a 
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software tutorial, color and 
black ribbons, and a Plug 'n 
Print module, which is required 
to operate the equipment. 

The $239 Okimale 10 color thermal 
transfer prillter doesll't require spe
cial paper. For Commodore alld Atari 
computers. 

Okidata 
532 Fellowship Road 
Mt. La urel, NJ 08054 
(609) 235-2600 

Finance Manager 
For Apple II Family 
Finance Manager, a software 
program designed to handle 
home management operations 
such as checking accounts, ex
penses, and tax records, has 
been announced by Human En
gineered Software. 

Available for the Apple II 
series of computers, Fillance 
Manager's capabilities include 
tracking income, expenses, and 
personal assets; building bud
gets and comparing results; bal 
ancing multiple checking 
accounts; paying bills; and 
printing checks. 

Fillance Manager includes 
built-in help files as well as 
message windows. The program 
also offers a wildcard search 



capability for access to specific

transactions, as well as the

ability to make financial

calculations.

Suggested retail price is $99.95.

Human Engineered Softzvare

150 North Hill Drive

Brisbane, CA 94005

(415) 468-4111

New Educational

Software

DesignWare has released several

educational programs that test

and teach grammar, geography,

math, and music skills.

In The Notable Phantom,

ghosts, spiders, and a music-

loving phantom teach children

ages 5—10 the basics of piano

playing.

Suggested retail price is

$49.95. Versions for the Apple,

Atari, Commodore, and IBM

computers are available.

In States and Traits, families

and children (ages 9 and above)

can hone their knowledge of

United States geography, his

tory, and current trivia.

The map-maker/user has

two options: charting states into

their proper locations on a mas

ter map, or plotting topographic

features into their correct geo-

graphit positions.

States and Traits has ver

sions available for the Apple,

Commodore 64, and IBM PC

and PCjr. Suggested retail price

is $49.95.

In Mission: Algebra, the

right answer to a linear equation

will locate the position of an

errant sister ship, saving it from

destruction.

Mission: Algebra is available
for the Apple, Atari, Commo

dore, and IBM computers at a

suggested retail price of $44.95.

Children ages 10-14 can
improve their grammar skills

with The Grammar Examiner.
Players start the game as a cub

reporter with the Grammar Ex

aminer newspaper.

To protect the rest

against the

frustration of

incorrect data

output and

damage to

software disks

against surge damage

to your computer,

monitor, T.V.

and disk drive • against lost time due to

unexpected data loss

and "crashing" systems

Special features of the BN Models include a Master

OH-OFF switch, suppressor indicator light and a

"press-to-reset" circuit breaker.

... get the best.
All of these unexpected problems can be caused by brief but intense

surges on the power lines that carry electricity to your outlet.

Unfortunately, severe surges can melt the electronic components
in your computer. Plug into a Brooks Surge Stopper. It controls

the Flow of power to your equipment and dissipates harmful

surges. Your worries are eliminated and your satisfaction

is guaranteed by our 5 year unconditional warranty.

Brooks Marketing Corp.

3569 Bristol Pike.

Bensalem, PA 19020

I-B00-523-I551

and noise protectors IN PA (215} 2440264

'$5.00 Christmas rebate!!
After purchasing a Surge Stopper (Model BH4-6 or Bfl6-6 OHLY), send the store receipt, this
ad, and a side panel from the package showing the model* to Surge Stopper Rebate Offer,
P.O. 672, Holmes, m 19043. We will send you a rebate check for $5.00. Please allow 4-6 weeks.
All conditions must be met to qualify for rebale.

limit of 3 rebates per household. Oder Expire) December 31, 1984.

Name . Address

City. State. zip. Phone.

If you can't find a Surge Stopper dealer in your area call us TOLL FHEE. COMOCT

capability for access to specific 
transactions, as well as the 
ability to make financial 
calculations. 

Suggested retail price is $99.95. 
Huma" E"gi"eered Software 
150 North Hill Drive 
Brisba"e, CA 94005 
(415) 468-4111 

New Educational 
Software 
Design Ware has released several 
educational programs that test 
and teach grammar, geography, 
math, and music skills. 

In The Notable Phantom, 
ghosts, spiders, and a music
loving phantom teach children 
ages 5-10 the basics of piano 
playing. 

Suggested retail price is 
$49.95 . Versions for the Apple, 
Atari, Commodore, and IBM 
computers are available. 

In States and Traits, families 
and children (ages 9 and above) 
can hone their knowledge of 
United States geography, his
tory, and current trivia . 

The map-maker/user has 
two options: charting states into 
their proper locations on a mas
ter map, or plotting topographic 
features into their correct geo
graphi'c positions. 

States and Traits has ver
sions available for the Apple, 
Commodore 64, and IBM PC 
and PCjr. Suggested retail price 
is $49.95. 

In Mission: Algebra, the 
right answer to a linear equation 
will locate the position of an 
errant sister ship, saving it from 
destruction. 

Mission: Algebra is available 
for the Apple, Atari, Commo
dore, and IBM computers at a 
suggested retail price of $44.95. 

Children ages 10-14 can 
improve their grammar skills 
with The Grammar Examiner. 
Players start the game as a cub 
reporter with the Grammar Ex
aminer newspaper. 

To protect the res~ 
~ 

• against the 
frust ration of 
incorrect data 
output and 
damage to 
software disks 

• • • 

• against lost time due to 
unexpected data loss 
and 'trashing" systems 

Special features of the 8M Models include a Master 
ON-Off s .... itch, suppressor indicator light and a 

"press-to-reset .. circuit breaker. 

get the' best. 
All of these unexpected problems can be caused by brieF but intense 

surges on the power lines that carry electricity to your outlet. 
Unfortunate ly. severe surges can melt the electronic compon ents 

in your co mputer. Plug into a Brooks Surge Stopper. It controls 
the now of power to your equipment and diSSipates harm ful 

.in- surges. Your worries are eliminated and your satisfaction 
~j~.-'- is guaranteed by our 5 year unconditional warranty. 

Brooks Marketing Corp. 
JS69 Bristol Pike, 
Bensalem, PA 19020 
)·800·523·1551 
IN PA (215) 244·0264 

$5.00 Christmas rebate!! 
After purchasing a Surge Stopper (Hodel 51'14,6 or 8N6-6 ONLY), send the store receipt, this 
ad. and a side panel from the package showing the modd- to Surge Stopper Rebate Offer, 
P.O. 612. Holme3, fA 19043. We will send you a rebatedleck for $5.00. Please allow 4·(i weeks. 
All conditions must be met to qualify (or rtbate. 

Limit of l rebaln ptrhollKbOld. Oller ~plru D«ember ll . 1984. 
Name ____________ Add .... _ _ _________ _ 

__________ State __ Zip Phone _____ _ 

I{ dealer in your area calf us TOLL fRff. COMOCT 



Editing copy and answering

grammar questions pay off as

the junior reporter earns promo

tions and moves his way up the

masthead, to editor in chief.

Suggested retail price is

$44.95. Available for the Apple,

Atari, Commodore, and IBM

computers.

DesignWare

185 Berry Street

San Francisco, CA 94107

(415) 546-1866

Story And Music

Creation Software

Mindscape, Inc., has introduced

two software programs in its

Bank Street Creativity series. One

allows children to create illus

trated storybooks and the other

to compose music.

Bank Street Storybook is de

signed for children ages 6-12. It

allows them to draw pictures

with a joystick in six colors on

the screen. Then, using the key

board, they can edit and color

the pictures and write the story.

Storybook, available for

Apple computers, retails for

$39.95. A Commodore version

will be released later.

In Bank Street Musicwriter,

the user arranges notes on two

musical staffs displayed on the

screen. Notes are placed where

the cursor is positioned, and as

they are entered, are seen and

heard.

Four voices—soprano, alto,

bass and tenor—can be pro

grammed and played at once.

Eight editing modes allow the

user to save and print the

music.

Available for Atari and

Commodore 64 computers,

Musicwriter retails for $49.95.

Apple and IBM PC versions will

be available later.

Mindscape, Inc.

3444 Dundee Road

Northbrook, II 60062

(312) 480-7667

Strategy, Action

Games

Electronic Arts has introduced

Archon 11: ADEPT, a sequel to its

strategy game, and Skyfox, a

flying adventure game.

Skyfox is a single-player,

disk-based game for the Apple

II family. It pits Sky-Pilot

against the enemy, whose

mother ships are attacking Fed

eration asteroid bases with air

craft and tanks.

After trying training mis

sions, the player can attempt

any one of 15 scenarios to ad

vance in rank from Cadet to

Ace.

In Archon 11; ADEPT,

chesslike strategy and action are

combined. Players have the

ability to conjure up spells, and

the strategic goal is to gain

magic power by capturing

energy points.

Action play results when

opposing pieces contest the

ownership of a board square.

The game may be played

against the computer or another

player.

Available for Atari comput

ers with 48K of memory and the

Commodore 64. Suggested retail

price for each game is $40.

Electroyiic Arts

2755 Campus Drive

San Mateo, CA 94403

(415)571-7171

Music Program,

Economics Game

Spinnaker Software has intro

duced Rock N' Rhythm, a music

writing program, and President's

Choice: Guns or Butter, a simula

tion game that teaches econom

ics and finance.

Rock N' Rhythm lets one to

three players simulate a record

ing studio and record songs

using a microcomputer. Players

write their own music, or

recreate favorite songs, and then

perform them.

The melody, tempo, and

rhythm can be changed by re

calling songs from a storage

area.

Available for the Atari and

Commodore 64, Rock N' Rhythm

retails for $39.95.

President's Choice: Guns or

Butter uses data from the past

five presidential administrations.

The player in the role of presi

dent must review the state of

the economy and prepare a na

tional budget in order to keep

the American economy running

smoothly.

Success is reflected in posi

tive opinion polls and

reelection.

Available for the IBM PC

and Apple II series, it retails for

$39.95. Suggested age range is

13-adult.

Spinnaker Software

215 First Street

Cambridge, MA 02142

(617) 868-4700

New Arcade

Games

Two Bally/Midway arcade

games, Spy Hunter and Tapper,

have been introduced in disk

and cartridge formats for the

Commodore 64, IBM PC and

PCjr, Atari and Apple II families

by Sega Enterprises, Inc.

In Spy Hu7iter, a shooting

and driving game, the player is

in command of an arsenal of

weapons, including machine

guns, oil slicks, smoke screens,

and heat-seeking missiles.

Tapper features four differ

ent bar screens, which are

crowded with unruly and thirsty

customers. The bartender has to

scramble to draw and serve

drinks.

If he gets the tip on the bar,

dancing girls appear. In the

bonus round, players match wits

with a riverboat gambler.

Suggested retail price for
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Editing copy and answering 
grammar questions payoff as 
the junior reporter earns promo
tions and moves his way up the 
masthead, to editor in chief. 

Suggested retail price is 
$44.95. Available for the Apple, 
Atari, Commodore, and IBM 
computers. 

DesigllWare 
185 Berry Street 
Sail Frallcisco, CA 94107 
(415) 546-1866 

Story And Music 
Creation Software 

Mindscape, Inc., has introduced 
two software programs in its 
Bank Street Creativity series. One 
allows children to create illus
trated storybooks and the other 
to compose music. 

Bank Street Storybook is de
signed for children ages 6-12. It 
allows them to draw pictures 
with a joystick in six colors on 
the screen. Then, using the key
board, they can edit and color 
the pictures and write the story. 

Storybook, available for 
Apple computers, retails for 
$39.95. A Commodore version 
will be released later. 

In Bank Street Musicwriter, 
the user arranges notes on two 
musical staffs displayed on the 
screen. Notes are placed where 
the cursor is positioned, and as 
they are entered, are seen and 
heard. 

Four voices-soprano, alto, 
bass and tenor-can be pro
grammed and played at once. 
Eight editing modes allow the 
user to save and print the 
music. 

Available for Atari and 
Commodore 64 computers, 
Musicwriter retails for $49.95. 
Apple and IBM PC versions will 
be available later. 
Milldscape, Illc. 
3444 Dundee Road 
Northbrook, II 60062 
(312) 480-7667 
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Strategy, Action 
Games 
Electronic Arts has introduced 
Archon II: ADEPT, a sequel to its 
strategy game, and Skyfox, a 
flying adventure game. 

Skyfox is a single-player, 
disk-based game for the Apple 
II family. It pits Sky-Pilot 
against the enemy, whose 
mother ships are attacking Fed
eration asteroid bases with air
craft and tanks . 

After trying training mis
sions, the player can attempt 
anyone of 15 scenarios to ad
vance in rank from Cadet to 
Ace. 

In Archon II: ADEPT, 
chesslike strategy and action are 
combined. Players have the 
ability to conjure up spells, and 
the strategic goal is to gain 
magic power by capturing 
energy points. 

Action play results when 
opposing pieces contest the 
ownership of a board square. 
The game may be played 
against the computer or another 
player. 

Available for Atari comput
ers with 48K of memory and the 
Commodore 64. Suggested retail 
price for each game is $40. 
Electrollic Arts 
2755 Campus Drive 
Sail Mateo, CA 94403 
(415) 571-7171 

Music Program, 
Economics Game 
Spinnaker Software has intro
duced Rock N' Rhythm, a music 
writing program, and President's 
Choice: Guns or Butter, a simula
tion game that teaches econom
ics and finance. 

Rock N' Rhythm lets one to 
three players simulate a record
ing studio and record songs 
using a microcomputer. Players 
write their own music, or 

recreate favorite songs, and then 
perform them. 

The melody, tempo, and 
rhythm can be changed by re
calling songs from a storage 
area. 

Available for the Atari and 
Commodore 64, Rock N' Rhythm 
retails for $39.95. 

President's Choice: Guns or 
Butter uses data from the past 
five presidential administrations. 
The player in the role of presi
dent must review the state of 
the economy and prepare a na
tional budget in order to keep 
the American economy running 
smoothly. 

Success is reflected in posi
tive opinion polls and 
reelection. 

Available for the IBM PC 
and Apple II series, it retails for 
$39.95. Suggested age range is 
13-adult. 
Spillllaker Software 
215 First Street 
Cambridge, MA 02142 
(617) 868-4700 

New Arcade 
Games 

Two Bally/Midway arcade 
games, Spy Hunter and Tapper, 
have been introduced in disk 
and cartridge formats for the 
Commodore 64, IBM PC and 
PCjr, Atari and Apple II families 
by Sega Enterprises, Inc. 

In Spy Hunter, a shooting 
and driving game, the player is 
in command of an arsenal of 
weapons, including machine 
guns, oil slicks, smoke screens, 
and heat-seeking missiles . 

Tapper features four differ
ent bar screens, which are 
crowded with unruly and thirsty 
customers. The bartender has to 
scramble to draw and serve 
drinks . 

If he gets the tip on the bar, 
dancing girls appear. In the 
bonus round, players match wits 
with a riverboat gambler. 

Suggested retail price for 



Spy Hunter and Tapper is $39.95

each.

Sega Enterprises, Inc.

360 N. Sepulveda Blvd., Suite 3000

El Segundo, CA 90245

(213) 640-7087

Problem-Solving

Program

Amazing Thinktanks, a

mathematical/problem-solving

program for ages 8-13, has been

released by Sunburst Communi

cations, Inc., for the Apple II

series of microcomputers.

It is designed to put stu

dents in a situation where they

must invent ideas, try them out,

and if necessary, revise them.

The program develops critical

thinking and problem-solving

skills while reinforcing the con

cepts of addition, subtraction,

multiplication, and division.

Players are given two tanks

and a storage tank, which they

must fill and empty. There are

four play levels, and the game

can be played alone or

competitively.

Retail price is $55.

Sunburst Communications, Inc.

Pleasantville, NY 10570

(914) 769-5030

New Product releases are selected from sub

missions for reasons of timeliness, available

space, and general interest to our readers. We

regret that we are unable to select all new

product submissions for publication. Readers

should be aware that we present here some

edited version of material submitted by ven

dors and are unable to vouch for its accuracy

at time of publication.

COMPUTE! welcomes notices of up

coming events and requests that the

sponsors send a short description, their

name and phone number, and an address

to which interested readers may write for

further information. Please send notices

at least three months before the date of the

event, to: Calendar, P.O. Box 5406,

Greensboro, NC27403. ©

Sanyo 555 System

$1399.
Sanyo 555-2 System

$1599.
\XY (vii frvmhi in ISA cm,«|1 n> Ala-til it Hjw:iu

Both systems include:

Monitor • Epson RX-80 Printer

• Cables • Software for Word

Processing • Spread Sheet

• Database Management •

Chef Program • Games

College Students-

Earn money with your own

Campus Computer Shop franchise.

Campus Computer Shop
601-453-0606

55.00 rebate for phone call w/order

P.O. Box 8352

Greenwood, MS 38930

Prices reflcci }% discount for cash,
Ciishicrs" check:

ONLY

$3495

SHIPPING

& HANDLING

ADD S2.50

Dealer inquiries welcome

A compact and inexpensive Eprom eraser for the

hacker. It erases two chips per exposure, so if you

are one of those smart people who only makes little

mistakes and only needs to erase two Eproms at

a time, this eraser is (or you.

4401 S. Juniper • Tcrnpe, AZ 85262

(602) 838-1277 Arizona residents add 6% tax

©ujitot

"Wizardry
3662A S. 13th St.

Milwaukee, WI 53221

(414) 383-2503

NrfL' Presenting

;; MAGICAL
Software

MASTER COPY $19.95

Under 5 minute back-up

MASTER LOCK $19.95

Hidden spells keep programs

PRIVATE

$159
■ Oty 20

$989
mod tmm Oty M

tt.« ea 5V0SDD-96TP! J3.2S ea

iin Ty»ec sleeves reinlorcea hubs and

51-' SSDD-96TPI

Boned in IDs

labels

DISKETTES FOR MACINTOSH S HP-150

AT TERRIFIC SAVINGS'
a'i'Uomorex S3.99ea

Set our big id in thii wu< lot oilier greit vilueit

Shipping: bV or 3W DISKETTES—Aoo S3 00 pw 100 or

leww Orefcenes Paynwnl: VISA and Mastwcani accsp'ed
COD woe's only, soa S3 00 handing cfwge Tub ifcrxus
"•M-i'-v, please ado B°° sates tax

WE Will BEAT kHf tUTIOrlALLr ADVERTISED PRICE

OK THE SAME PRODUCTS AND QUANTITIES?

Nationwide: 1-800-621-6827

Illinois: 1-312-944-2788
noun: 9AM ■ 5PM Cwitral Time

Minimum Order; S35.00

DISK WORLD!, Inc.
Euiie*806 • 30 Easl Hunxi Sweet •Ciicago. Wino.s606! 1

Catalog ol Computers and Supplies

pur Prices are WHOLESALE +10%

Samples!!!

ATARI 850 INTERFACE — S220

Compucat ~ $163

MSD DUAL DISK DRIVE — S695
Compucat — $548.90

INDUS GT DISK DRIVE — $449

Compucal — S325.60

We support Ihe complete ATARI iind COMMODORE

product lines Ask lor our tree price list

(408) 353-1836

(nsranr shipping (or as last as we can) Mastercard &

Visa Accepted (no extra charge) Shipping 8 handling

add5% Calilorniacustomersadd65%salesta* Order

by p/iona (Mon - Fn 10 am - 5 pm PST) Order by

modem (daily 6 pm-9am] from our onlmo TeleCalalog

Pncea subject to cnange without notice

COMPUCAT
24500 Glenwood Hwy . Los Gatos. CA 95030

October 1984 COMPUTE! 191

Spy Hunter and Tapper is $39.95 
each. 
Sega Enterprises, Inc. 
360 N. Sepulveda Blvd., Suite 3000 
EI Segundo, CA 90245 
(213) 640-7087 

Problem-Solving 
Program 

Amazing Thinktanks, a 
mathematical/problem-solving 
program for ages 8-13, has been 
released by Sunburst Communi
cations, Inc., for the Apple II 
series of microcomputers. 

It is designed to put stu-

~i9itaf 
'Wizardry 
3662 A S. 15th Sr. 

Milwaukee. WI 5322 1 
(4 14) 383·2 503 

Presem ing 
M AGICAL 

Software 

MASTER COPY $19.95 
Under 5 minute back-up 

MASTER LOCK $19.95 
Hidden spd ls keep programs 

PRI VATE 

dents in a situation where they 
must invent ideas, try them o.ut, 
and if necessary, revise them. 
The program develops critical 
thinking and problem-solving 
skills while reinforcing the con
cepts of addition, subtraction, 
multiplication, and division. 

Players are given two tanks 
and a storage tank, which they 
must fill and empty. There are 
four play levels, and the game 
can be played alone or 
competitively. 

Retail price is $55 . 
Sunburst Communications, In c. 
Pleasantville, NY 10570 
(914) 769-5030 

SAVE ON 
" • ' r , e 
L.L~ _~_ 

DISKETTES 

5 .... 5500·9611'1 Sut !.l 5"'· 0500-961P1 SUS tI 
Bo. ed on 105 W1\n TY"ec sleeves, reontorceo hubs and ."'" 

DISKETTES FOA MACINTOSH 110 HP·' SO 
AT TERRJFIC SAVINGSI 

3 ..... Memore>;. S3.H fiI. 

S .. ~\II bit .. I. \1111 inn tOI OIkil tttll n tHI! 
~: 5"'" or 3V.- OISKEITES-AOa $3 00 pet 100 or ,_ ~"es PIIynM>nt VISA and Maslercard a:;Qp,MI 
COO O<Oers tn)'. IIOd $.3 OO~.andIing d'Iarge Tu .. , IIonOos 
rMIOInIl. pIu\le IIOd 8~ sales IU 

WE WILL 'UT ANY IlAflOfCAllr AOVERTlSED PRICE 
ON TKE SAME PRODUCTS lND QIWnrnES! 

Nationwide: 1·800-621·6827 
Illinois: 1-312-944·2788 
Houn: gAM • 5PM c.mr,J TIme 

Minimum Order: $35.00 

DISK WORLD!, Inc. 
Sune . 806 • 30 East HurOn Slreet • Olocago. l-...o.s 6061 I 

New Product releases are selected from sub
missions for reasmlS of timeliness , available 
space, and general interest to our readers. We 
regret that wc are unable to select all new 
product submissions for publication. Readers 
should be aware that we present here some 
edited version of material submitted by ven
dors and are unable to vouch for its accuracy 
at time of publication. 

COMPUTE! w,lcollles lIotices of IIP
coming evellts and requests that the 
SpD1IS0rS send a short description, their 
name and phone mWlber, and au address 
to which interested readers may write for 
f urther i,lformation. Please send notices 
at leasl three IIIOlltlzs before tlze dale of the 
evell t , to: Calelldar, P.O. Box 5406, 
Gree1lsboro. NC 27403. © 
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You asked for them...

CARDCO has them!
LQ/1 & LQ/3 LETTER QUALITY PRINTERS

In response to your demand and need,

CARDCO now has available "Commodore-

ready "LETTER QUALITY PRINTERS". Just plug them

in and print.

Offering standard friction-feed and optional

tractor-feed, the CARDCO PRINTERS come

complete with built-in interfacing for all

Commodore Personal Computers, as well as

compatible input for PC, PC jr., TRS-80 and other

personal computers.

LQ/1 13" carriage, 15CPS

LQ/3 11" carriage, 13 CPS

"CARDPRINT" C/?+G PRINTER INTERFACE

with Graphics

For printers that are not Commodore-ready, Cardco

offers the C/?+G PRINTER INTERFACE including all

cables and connectors for the following printers: all

new Epson MX RX and FX series, Star Gemini 10X and

Delta 10, Prowriter, C.-!toh 8510, NEC 8023, Okidata

82,83,84,92,93 and 94, Mannesman Tally Spirit and

MT-160, Seikosha GX-100, BMC BX-80 and the Gorilla

Banana. Prints the full Commodore character set;

graphics, characters, reversed characters and

reversed graphics characters.

"WRITE NOW"

WORD PROCESSOR SOFTWARE

An excellent time saver, CARDCO OFFERS THE C02

"Write Now" program with built-in 80 column display.

You see exactlywhat will print. All special codes can

be transmitted to printers maintaining justification.

Easy full-screen editing; works with any printer.

"MAIL NOW" MAILING LIST SOFTWARE

CARDCO D/01 quickly (in memory) sorts by zip,

category, name and state; fully compatible with

"WRITE NOW". Other fine features include: User-

oriented; menu-driven operation; each disk supports

600 entries. Format can print single, double or triple

labels across.

All Cardco Products are available atyour local dealers.

Write for illustrated literature.

cardco, \n
300 S. Topeka Wichita, Kansas 67202 (316) 267-6525

■" e world's largest manufacturer of Commodore ace

. Jixxtore " is a registered trademark of Commodoie Business Sysems. Inc.



LOOK WHAT? ON
TELEVISION TONIGHT.

6:00

JACK
ATTACK

(Gold Medallion Game)

Cartoon animation plus

strategic challenge 64

different screens A

Commodore original,

rated "must buy"

by Electronics Game

Magazine (Cartridge)

6:30

MATH
FACTS

(Ages 5 to W) (Micro

School) Educational TV

Practice m basic math

tacts Several levels

(Easy to hard) (Diskette)

7:00

commodore

FRENZY/

FLIP FLOP
(Ages 6 to 14) (Miiliken

Edulun) FRENZY (subtrac

tion and division) The

hungry gator arrives .

save the tish play the

BONUS game FLIP FLOP

(transformed geometry)

look at the two figures .

do they need to tlip turn

or slide'' /Diskette)

7:30

SOLAR
FOX

It's erase or be erased

as you navigate spaceship

over a grid of colorful

pulsating entities, armed

with laser. Unlimited levels.

A BALLY MIDWAY original.

(Cartridge)

8:00

EASY
SCRIPT

Our besl wordprocessor

Displays 764 lines by 40

characters Prints over

I'30columns. Global'/local

searchireplacethuntltind.

Super/subscripts Insert!

delete characters, lines,

sentences, paragraphs

(Diskette)

8:30

THE
MANAGER

A powerful database

management system For

business, educational or

personal files. Not tor

Rocktord's files With lour

built-in applications Or

design your own (Diskette)

9:00

MACK
DESK I

The scene opens on an

office desk, complete

with digital clock, type

writer, wastebasket and

file cabinet. Select

functions (typing, filing,

editing) by pointing

animated finger

(Cartridge)

9:30

INTER

NATIONAL
SOCCER

(Gold Medallion Game)

Spons highlight With

passing, kicking, diving

goalies, even trophies!

Great color. 3-D realism.

No locker room interviews

(Cartridge)

a. ii ■• = ■& ■■

: Commodore's^
: intemalio

S>:«cr A

10:00

SIMONS'
BASIC

Rated PG. Expands

Commodore BASIC by

an additional 114

commands Convenient

programming com

mands such as RE

NUMBER and TRACE

plus graphics plotting

command (Cartridge}

SIMONS'
BASIC

Announcing the most exciting

variety show on television.

Featuring many of the stars of

arcade games, education and the

business world.

Produced by (and for) Commo

dore, the people who bring you the

Commodore 64™ a 64K computer

that would be a value at three times

its price. In fact, many of its compet

itors are three times its price.

Produced in living high resolu

tion graphics with 16 available colors

and with eight 3-dimensional sprites.

With a real high fidelity sound

that covers a 9-octave range.

And a supporting cast of low-

price, high capacity disk drives,

printers, monitors (a better way

to watch Commodore 64) and

modems.

So, if you're not pleased with

what's on your tv set tonight, simply

turn on your Commodore 64.

COMMODORE 64?
IT'S NOT HOW LITTLE IT COSTS,

IT'S HOW MUCH YOU GET.

-

( 
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JACK 
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Featuring many of the stars of 
arcade games, education and the 
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Commodore 64!" a 64K computer 
that would be a value at three times 
its price. In fact. many of its compet
itors are three times its price. 

Produced in living high resolu
tion graphics with 16 available colors 
and with eig ht 3-dimensional sprites. 

TONIGHt 
SOLAR 

FOX 

7:30 

It's erase Of be erased 
as you navigale spaceship 
over a 9"d of co/orlul 
pulsatmg en/Illes, armed 
With laser. Unllmiled levels 
A BALLY MIDWAY of;ginal 
(Ca t1tldge) 

8:00 

EASY 
SCRIPT 

Our best wofdpfocessor 
Displays 764 lines by 40 
characters. Pnnts Ovef 
t 30columns, Gtoball/ocal 
search/replace/hunt/find. 
Super/subscripts, Insertl 
delete characters, lines, 
sentences, paragraphs. 
(Dlske"e) 

8:30 

THE 
MANAGER 

A powerful database 
management system, For 
business, educational or 
personal files. Not for 
Rocklord's files, With IoUf 
bUllf.ln applications. Of 
deSign tourown.(DiSkene) 

With a real high fidelity sound 
that covers a 9-octave ra~ge. 

And a supporting least of low
price, hig h capacity dis~ drives, 
printers, monitors (a b~tter way 
to watch Commodore 64) and 
modems. 

9:00 

MACiIC 
DESK I .. 

The scene opens on an 
office desk, complete 
with 'dlgUal clock, type
writer. wastebasket and 
file cabinet. Select 
functions (typing, tiling, 
editing) oy painting 
animated finger. 
(Cartridge) 

9:30 

INTER
NATIONAL 

SOCCER 
(Gold Medallion Game) 
Sports highlight. Wllh 
passing, klcllmg, divmg 
goalies, even trophies! 
Great color, 3-0 realism, 
No locller room interviews 
(Cartridge} 

10:00 

SIMONS' 
BASIC 

Ra ted PG, Expands 
Commodore BASIC by 
an addllional 114 
commands Convenient 
programming com· 
mands such as RE
NUMBER and TRACE 
plus graphics plollmg 
command (Cartlidge) 

So, if you're not pleased with 
what's on your tv set tonight. simply 
turn on your Commodore 64. 

COMMODORE 64:: 
IT'S NOT HOW LlTILE IT COSTS, 

IT'S HOW MUCH YOU GET. 


