
2340 PRINT TAB(6);"(ENTER 1 TO 14)"

2350

2360

2370

2380

2390

2400

2410

2420

2430

2440

2450

2460

2470

2480

2490

2500

2510

2520

2530

2540

2550

2560

2570

25B0

2590

2600

2610

2620

2630

2640

2650

2660

2670

2680

2690

2700

2710

2720

2730

2740

2750

2760

2770

2780

2790

2800

2810

2820

2830

2840

2850

2860

2870

2880

2890

2900

2910

2920

2930

2940

INPUT K

IF (K<I ) + (K>14)THEN 2350

R=14

GOTO 490

REM DRAW THE SHELL

R5 = 5

C0L=13

FOR 1=1 TO 4

CALL HCHAR(I,COL,96,R5)

R5=R5+2

COL=COL-1

NEXT I

CALL HCHAR(5,9,96.12>

RETURN

REM DRAW THE HEAD

CALL HCHAR(3,21,97)

CALL HCHAR(3,22,96,2)

CALL HCHAR(4,21,96,3)

CALL HCHAR(4,22,128)

CALL HCHARC5,21,96,3>

RETURN

REM DRAW THE FEET AND TAIL

FDR 1=1 TO 8

READ R5,C

CALL HCHAR <R5,C,96)

NEXT I

RESTORE

DATA 6,9,6,12,6,18,7,12,7,13,7

,18,7,19,5,22

RETURN

REM ERASE THE HEAD

FOR 1=3 TD 5

CALL HCHAR(I,21,32,3)

NEXT I

RETURN

REM DEFINE CHARS fc COLORS

CALL CHAR(96,"FFFFFFFFFFFFFFFF

11 )

CALL CHAR(97,"0103070F1F3F7FFF

11 )

CALL CHAR(104,"000000FFFF00000

0" )

CALL CHAR(128,"000000000F0F0F0

F" )

CALL CHAR(136,"30301B0C0703000

0" )

CALL COLOR(9,3,1)

CALL COLOR <13,6, 16)

CALL COLOR(14,14,3)

CALL CHARU12, " 00000000FFFFFFF

F")

CALL CHAR(113,"F0F0F0F0F0F0F0F

0" )

CALL CHAR(114,"070707070707070

7" )

CALL CHAR(115,

F" >

RETURN

IF LEN (F«> =2 THEN 2890

P=VAL(SEG*(FS,1,1))

GOSUB 1430

RETURN

P = VAL(SEG$ <F», 1,1))

X = W

GOSUB 1430

P=VAL(SEG«(F*,2,1))

2950

2960

2970

2980

2990

3000

3010

3020

3030

3040

3050

3060

3070

3080

3090

3100

RETURN

CALL VCHAR(14.11,115,3)

CALL HCHAR(15,10,115)

CALL HCHAR(15,12,115)

IF Q=2 THEN 3010

RETURN

CALL HCHAR<14,11,32)

CALL HCHAR(16,11,32)

RETURN

CALL HCHAR(14,9,115)

HCHAR(14, 11,1 15)

HCHAR(15,10,115)

CALL

CALL

CALL

CALL

HCHAR(16,9,115)

HCHAR(16,11,115)

RETURN

END

Program 5: Snertle For The Color Computer
100

110

120

130

140

150

155

160

185

187

188

190

200

230

240

GOSUB 1430

270

275

301

305

310

315

320

325

330

335

340

345

346

350

355

360

380

385

390

393

395

397

399

400

405

410

CLS(1):B$=CHR$(32)

PR I NT374,"**SNERTLE**"

PRINT3138."SELECT 1"

PRINT3202,"!) ADDITION"

PRINTTAB(10)"2> SUBTRACTION"

3) MULTIPLICATION"

4) END"

(ENTER 1,2

Q>4 OR Q<1

3 OR

THEN

4)

16

PRINTTAB(10)

PRINTTAB <10)

PRINTTAB < 10)

" ; : INPUTD: IF

0

C=14:IF G=l OR Q=2 THEN C=99

IF Q=3 THEN 1000

IF O=4 THEN END

CLS<1):PRINT337,"ENTER LARGEST

VALUE"

PRINTTAB(S)"(MIN.:1 MAX.:";C;"

)";:INPUTR:IF R<1 OR R>C THEN 2

00

PRINT3133,"ENTER SMALLEST VALUE

MAX. : ";R; "

S>R THEN 2

PRINTTAB<5>"(MIN.:0

) " ; : INPUTS: IF S<0 OR

40

CLS: PRINT3227, "PRESS Ei TO RETUR

N TO MENU"::FORI=1TO750:NEXTI:C

LS (0)

Z=0:ZZ=0

GOSUB 1100:GOSUB 1170:GOSUB1230

TR=0:ZZ=ZZ+l

L=INT(RND(R-S> +S)

IF Q=3ANDT=1THEN320

K=INT(RND(R-S)+S)

F*=STR*(K>:W=0

IF K<L AND Q=2 THEN TR=0:GOTO3

05

W=0:GOSUB3000

W = 64

FS=STR*(L>

W=96:G0SUB 3000

ON Q GOSUB 6000,6000,6004

IF Q=l THEN M=K+L

IF Q=2 THEN M=K-L

IF Q=3 THEN M=K*L

MM=llIF M>9 THEN MM=2

IF M>99 THEN MM=3

GOSUB 740

V=0:GOSUB 1100

FOR J=0 TO MM-1

POKE 1466-(4*J>,94

HH*=INKEY*

H*=INKEY*

IF H*=""THEN 400

IF H*="X" AND ZZ=1 THEN 100

May 1984 COMPUTE! 101

2340 PRINT TAB(6);"(ENTER I TO 14)" 

2350 INPUT K 
2360 IF (K < I)+(K } 14)THEN 2350 
2370 S=0 
238'21 R=14 
2 390 GOTO 490 
2 400 REM DRAW THE SHELL 
2410 R5=5 
24213 COL=13 
2430 FOR 1=1 TO 4 
2440 CALL HCHAR(I,COL,96,R5) 
2450 R5 = RS+ 2 
2 460 COL = COL - I 
2470 NEXT I 
2480 CALL HCHAR(5,9,96,12) 
2490 RETURN 
2 500 REM DRAW THE HEAD 
2 510 CALL HCHARC 3 ,21,97) 
2 5 2 0 CALL HCHAR (3 ,22,96,2) 
2 5 3 0 CALL HCHAR C4, 2 1,96, 3 ) 
2 540 CALL HCHAR(4,22,128) 
2550 CALL HCHARCS,21,96,3) 
2560 RETURN 
2 5 7 0 REM DRAW THE FEET AND TAIL 
2580 FOR 1 = 1 TO 8 
2590 READ R5 ,C 
2 600 CALL HCHARCR5,C,96) 
2 610 NEXT I 
2 620 RESTORE 
2 6 3 0 DATA 6,9,6,12,6,18,7,1 2 ,7,13,7 

,18,7,19,5,22 
26413 RETURN 
2650 REM ERASE THE HEAD 
2660 FOR 1=3 TO 5 
2670 CALL HCHARCI,21,32,3) 
2680 NEXT I 
2 690 RETURN . 
2700 REM DEFINE CHARS & COLORS 
2710 CALL CHAR(96,"FFFFFFFFFFFFFFFF 

" ) 

2720 CALL CHAR(97,"0103070FIF3F7FFF 
" ) 

27313 CALL CHAR(104,"000000FFFF00000 
0") 

2740 CALL CHAR(128,"000000000F0F0F0 
F" ) 

2750 CALL CHAR(136,"3030180C0703000 
0") 

2760 CALL COLOR(9,3,1) 
2770 CALL COLOR(13,6,16) 
2780 CALL COLOR(14,14,3) 
2790 CALL CHAR(112,"00000000FFFFFFF 

F"} 
2800 CALL CHAR(113,"F0F0F0F0F0F0F0F 

0") 

2810 CALL CHAR(114,"070707070707070 
7") 

2820 CALL CHAR(115,"FFFFFFFFFFFFFFF 
F" ) 

2830 RETURN 
2840 IF LEN(FS)=2 THEN 2890 
2850 P=VAL (SEGS (FS, I, I» 
2860 X=W+4 
2870 GOSUB 1430 
2880 RETURN 
2890 P=VAL (SEG$ (FS, I, I» 
2900 X=W 
2910 GOSUB 1430 
2920 P=VALCSEGS(F$,2,1» 
2930 X=W+4 
2940 GOSUB 1430 

2950 RETURN 
2960 CALL VCHAR(14,11,115,3) 
2970 CALL HCHARC15,10,11S) 
2980 CALL HCHAR( 15,12, liS) 
2990 IF Q=2 THEN 3010 
3000 RETURN 
3010 CALL HCHAR(14,11,32) 
3020 CALL HCHAR (16,11 ,32) 
3030 RETURN 
3040 CALL HCHAR(14,9,11S) 
3050 CALL HCHARC14,1',115) 
3060 CALL HCHAR(15,10,115) 
3070 CALL HCHAR(16,9,115) 
3 080 CALL HCHAR (16, 11,115) 
3 090 RETURN 
3100 END 

Program 5: Snertle For The Color Computer 
100 CL S (I):B$=CHR$( 32 ) 
110 PRINT@ 7 4,"ttSNERTLE**" 
120 PRINT8138,"SELECT I" 
130 PRINT8202." I) ADDITION" 
140 PRINTTAB(10)"2) SUBTRACTION" 
150 PRINTTAB(10)"3) MULTIPLICATION" 
155 P RINTTAB(10)"4) END" 
160 P RINTTAB(10)"(ENTER 1,2,3 OR 4) 

";:INPUTQ:IF Q >4 OR o C I THEN 16 
o 

185 C=14:IF Q=I OR Q=2 THEN C=99 
187 IF Q= 3 THEN 1000 
188 IF Q= 4 THEN END 
190 CLS(I):PRINT837,"ENTER LARGEST 

VALUE" 
200 PRINTTAB(5}"(MIN.:1 MAX.:";C;" 

)";:INPUTR:IF R< I OR R >C THEN 2 
00 

2 3 0 PRINT813 3 ,"ENTER SMALLEST VALUE 

240 PRINTTAB(5)"(MIN.:0 MAX.:";R;" 
)";:INPUTS:IF S < 0 OR S >R THEN 2 
40 

263 CLS:PRINT8227,"PRESS ~ TO RETUR 
N TO MENU";:FORI=IT0750:NEXTI:C 
LS(0) 

270 Z=0:ZZ=0 
275 GOSUB 1100:GOSUB 1170:GOSUB1230 
301 TR=0:ZZ=ZZ+1 
305 L=INT(RND(R-S)+S) 
310 IF Q= 3 ANDT=ITHEN320 
315 K=INT(RND(R-S)+S) 
320 FS=STRS(K):W=0 
325 IF K< L AND Q=2 THEN TR~0:GOT03 

05 
330 W=0:GOSUB3000 
335 W=64 
340 F$=STR$(Ll 
345 W=96:GOSUB 3000 
346 ON Q GOSUB 6000,6000,6004 
350 IF Q=I THEN M=K+L 
355 IF Q=2 THEN M=K-L 
360 IF Q~3 THEN M=K*L 
380 MM=I:IF M>9 THEN MM=2 
385 IF M>99 THEN MM:3 
390 GOSUB 740 
393 V=0:GOSUB 1100 
395 FOR J=0 TO MM-I 
397 POKE 1466-(4*J),94 
399 HHS=INKEYS 
400 HS=INKEYS 
405 IF H$=""THEN 400 
410 IF HS~"X" AND ZZ=I THEN 100 

May 1984 COMPUTE! 101 



411 IF H*="X" THEN CLS ( I ) : PR I NTSJ68 ,

"YOUR PERCENTAGE IS ";INT(Z/(ZZ

-1 ) *100> :GDTO120

413 IF H*< >"0" AND VAL <H*> =0 THEN 4

00

415 P = VAL <H*>

420 V=V+<P*10AJ):X=1466-(4*J>:G05UB

480:NEXTJ

450 IF INT<M)=INT(V) THEN 470

451 SOUND 80,6:FORI = 1TD20:NEXT I:SOU

ND 80,6:FORI=1TO20:NEXTI:S0UND6

0, 12

452 FOR 1=1439 TO 1535:POKE I, i28:NE

XT I

456 IF TR=1 THEN 460

458 TR=1:GOSUB 1500:GOSUB 770:GOTO3

93

460 M*=STR*(M)

461 FORI=1 TO 11-MM:READA:NEXTI

462 FOR OO=1 TO MM

464 P =VAL(MID*(M4,(OO+l),1))

465 READX:GOSUB 480:NEXT OO:RESTORE

470 GOSUB1170:IF TR=0THEN GOSUB 250

0: GOSUB 755:Z=Z+1:GOSUB 6500

471 GOSUB 2225:GOTO301

480 IF P=0 THEN 720

485 ON P GOSUB 500,525,555,585,610,

633,660,680.700:RETURN

500 POKEX,143:P0KEX+32,143:P0KEX+64

, 140:RETURN

525 POKEX,140:POKEX+1,143:POKEX+33,

140:POKEX+32,143:POKEX+64,140:P

OKEX+65,140

530 RETURN

55 5 POKEX,140:POKEX+32,140:POKEX+64

, 140:POKEX+65, 140

560 POKE X+l,143:P0KEX+33,143:RETUR

N

585 POKEX,138:POKEX+32,140:POKEX+1,

130:POKEX+33,142

590 POKEX+64,128:P0KEX+65,136:RETUR

N

610 POKEX,143:POKEX+32,140:POKEX+64

, 140

615 POKEX+1,140:POKEX+33,143:P0KEX+

65,140:RETURN

63 3 POKEX,143:POKEX+32,143:POKEX+64

, 140:POKEX+1, 140

635 POKE X+33,141:POKEX+65,140:RETU

RN

6 60 POKE X,140:POKEX+32,129:POKEX+6

4. 132

670 POKEX+65,128:PDKE X+1,141:POKEX

+33,138:RETURN

680 POKEX,142:POKEX+32,142:POKEX+64

, 140:PQKEX + 65, 140

685 POKEX+1,141:POKEX+33,141:RETURN

70 0 POKEX,142:POKEX+32,140:POKEX+64

, 140

710 POKEX+1,141:POKEX+33,141:POKEX+

65,140:RETURN

720 POKEX,142:POKEX+1,14 1:POKEX+32,

138:POKEX+33,133

725 POKEX+64,140:POKEX+65,140:RETUR

N

740 FORI-1392 TO 1404:POKEI.131:NEX

TI :RETURN

755 PRINTS 103, "GOOD"; :FOR I = 1TO500:N

EXTI:RETURN

770 PRINT3>72, "TRY"; : PR I NTS 103, "AGAI

N";:FOR 1 = 1 TO 500:NEXT I:RETURN

"Siicrtlc," Color Computer version.

1000 CLS < 1 ) :PRINT5>66, "DO YOU WISH T

0: "

1010 PRINT3130,"1) PRACTICE TIMES T

ABLES"

1020 PRINT3162,"2> RANDOM NUMBERS"

1030 PRINT3224,"(ENTER 1 OR 2)";:IN

PUTT:IF T<1 OR T>2 THEN 1030

1050 IF T=2 THEN 1090

1060 CLS<1>:PRINTS66,"ENTER TIMES T

ABLE"

1070 PRI NT3 100, " (1-14)"; : INPUT K: IF

K<1 OR K>14 THEN 1070

1090 S=0:R=14:GOTO 263

1100 FOR 1=1056 TO 1152 STEP 32

1110 READ A,B

1120 FOR J=1TOB

1130 POKEI+J+A,143

1140 NEXTJ:NEXTI:RESTORE:RETURN

1170 POKE 1169,140:POKE1167.140:POK

El 168, 140

1180 PDKE 1103,129:P0KE1104,131:POK

El 105, 130

1190 P0KE1135,143:P0KE1136,142:POKE

1 137, 143:RETURN

12 30 POKE 1196,143:P0KE1197,143:P0K

El 189, 143:P0KE1 190, 143

1240 POKE 1228, 140:POKE 1229, 140:POK

E1230,140:POKE1221,140:POKE122

2, 140:PDKE1223, 140:RETURN

1500 FORI=1103 TO 1167 STEP 32:F0R

J=0 TO 3:P0KE I+J, I 28:NEXTJ:NE

XT I:POKE 1167, 143:RETURN

2225 FOR 1=1140 TO 1236 STEP 32

2230 FOR 3=1 TO 11:POKEJ+I,128:NEXT

J:NEXTI:FOR 1=1260 TO 1535 STE

P 32

2235 FOR J=l TO 16:P0KE J+I,128:NEX

TJ:NEXTI:RETURN

2500 POKE 1167,139:RETURN

3000 IF LEN(F*)>2 THEN 3030

3015 P=VAL(MID*(F*,2,1)>

3020 X=12 10+W:GOSUB480

3025 RETURN

3030 P=VAL(MID*(F*,2,1))

3035 X=1206+W:GOSUB480

3040 p=VAL(MID*(F*,3,l)>

3045 X=1210+W:GOSUB480

3050 RETURN

5000 DATA 5.7,4,9,3,11,2,13,1458,14

62,1466

102 COMPUTE! May 1984

411 IF HS="X" THEN CLS(II:PRINT~68, 
"YOUR PERCENTAGE IS ";INT(Z/(ZZ 
-1 I * H'0 I : GOTO 120 

41 3 IF HS <> "0" AND VAL(HSI=0 THEN 4 
00 

415 P=VAL(HSI 
420 V=V+ (P *10~JI:X=1466-( 4*JI:GOSUB 

480:NEXTJ 
450 IF INT(MI=INT(VI THEN 470 
451 SOUND 80,6:FORI=IT020:NEXTI:SOU 

ND 80,6:FORI=IT020:NE XTI:SOUND6 
0, 1 2 

452 FOR 1 = 14 3 9 TO 1535 :PO KE I,128:NE 
XT I 

456 IF TR=1 THEN 460 
458 TR=I:GOSUB 1500:GOSUB 770:GOT03 

9 3 
460 MS =S TR$(MI 
461 FORI=1 TO II-MM:READA:NE XT I 
462 FOR 00=1 TO MM 
464 P=VAL (MIDS (MS, (00+1 1,1 I I 
465 READX:GOSUB 480:NEXT OO:RESTORE 
470 GOSUBI170:IF TR =0 THEN GOSU8 250 

0: GOSUB 755:Z=Z+I:GOSUB 6500 
471 GOSUB 2225:G OT0 301 
480 IF P=0 THEN 720 
485 ON P GOSUB 500,525,555,585,61121, 

633,660,680,700:RETURN 
500 PO KEX, 143:POKEX+32,143:POKEX+64 

, 140:RETURN 
525 POKEX,140:POKEX+l,143:POKEX+33, 

140:POKEX+32, 143:POKEX+64,140:P 
OKEX+ 6S , 140 

530 RETURN 
555 PO KEX, 140:POKEX+32, 140:POKEX+64 

,140: POKEX+65, 140 
560 POKE X+ I,143:POKEX+33, 14 3 :RETUR 

N 
585 POKEX,138:POKEX+32,140:POKEX+l, 

1 30 :POKEX+33 ,142 
590 POKEX+64,128:POKEX+65,136:RETUR 

N 
610 POKEX,143:POKEX+32,140:POKEX+64 

, 14121 
615 POKEX+I,140:POKEX+33,143:POKEX+ 

65,140:RETURN 
63 3 POKEX,143:POKEX+32,143:POKEX+64 

,1 4121: POKEX+l, 14121 
635 POKE X+33, 141:POKEX+65,140:RETU 

RN 
660 POKE X,140:POKEX+32,129:POKEX+6 

4,1 32 
670 PO KEX+65, 1 2 8:POKE X+I,141:POKEX 

+33,138:RET URN 
680 POKEX,1 4 2:P OKEX + 32, 142:POKEX+64 

,1 40:PO KEX+65, 140 
685 PO KEX+l,141:POKEX+33,141:RETURN 
700 PO KEX,142:POKEX+32,1 40:POKEX+64 

, 14 121 
71121 POKEX+l, 141:PO KEX+33, 141:POKEX + 

65,140:RETURN 
720 POKEX, 142:POKEX+l, 141:POKEX+32, 

138:POKEX+33,133 
725 POKEX+64,140:POKEX+65,140:RETUR 

N 
740 FORI = 1392 TO 1404:POKEI,1 3 1:NEX 

TI:RETURN 
755 PRINT~103,"GOOD";:FORI=IT0500:N 

EXTI:RETURN 
770 PRINT~72,"TRY";:PRINT~103,"AGAI 

N";:FOR 1=1 TO 500:NEXTI:RETURN 

102 COMPUTE! rv1oy1984 

"SlIertle, " Color Comp"ter vers;oll. 

1000 CLS(II:PRINT~66,"DO YOU WISH T 
0: " 

1010 PRINT~130,"11 PRACTICE TIMES T 
ABLES" 

1020 PRINT~162,"21 RANDOM NUMBERS" 
1030 PRINT~224,"(ENTER 1 OR 21";:IN 

PUTT:IF T < I OR T >2 THEN 1030 
105 0 IF T=2 THEN 1090 
1060 CLS(II:PRINT~66,"ENTER TIMES T 

ABLE" 
1070 PRINT~100,"(1-14)";:INPUT K:IF 

KCl OR K>14 THEN 1070 
1090 S=0:R=14:GOTO 263 
1100 FOR 1=1056 TO 1152 STEP 32 
1110 READ A,B 
1120 FOR J=ITOB 
113121 POKEI+J+A,143 
1140 NEXTJ:NEXTI:RESTORE:RETURN 
1170 POKE 1169,140:POKEI167,140:POK 

E1168,140 
1180 POKE 111213, 129:POKE1104, 131:POK 

E1105,138 
1190 POKEI1 3 5,14 3 :POKEI1 3 6,142:POKE 

1137,143:RETURN 
1230 POKE 1196,143:POKEI197,143:POK 

E1189, 143:POKEI190, 143 
1240 POKE 1228,140:POKEI229 ,140:POK 

EI2 3 0,140:POKEI22 1,140:POKEI22 
2,140:POKEI223,140:RETURN 

1500 FORI=1103 TO 1167 STEP 32 :FOR 
J=0 TO 3:POKE I+J,128:NEXTJ:NE 
XTI:POKE 1167,143:RETURN 

2225 FOR 1=1140 TO 1236 STEP 32 
2230 FOR J=1 TO II:POKEJ+I,128:NEXT 

J:NEXTI:FOR 1 = 1260 TO 1535 STE 
p ~2 

2235 FOR J=1 TO 16:POKE J+I,128:NEX 
TJ:NEXTI:RETURN 

25 00 POKE 1167,1 39:RE TURN 
3000 IF LEN(F$»2 THEN 3030 
3 12115 P=VAL(MIDS(FS,2, 1» 
3 020 X=1210+W:GOSUB480 
302 5 RETURN 
3 03121 P=VAL (MIDS (FS, 2, 1» 
3 035 X= 1206+W:GOSUB480 
30 40 P=VAL(MID$(FS,3,1» 
3 045 X= 1210+W:GOSUB480 
3050 RETURN 
5000 DATA 5,7,4,9,3,11,2,13,1458,14 

62,1466 



6000 POKE 1298,143:POKE1330,143:POK

E 1362, 140:POKE 1331, 140: POKE 1

329,140

6001 IF 0=2 THEN POKE 1298,128:POKE

1330,140:POKE1362,128

6003 RETURN

6004 POKE 1297,131rP0KE1299,131lPOK

El 330,140:POKE1329,131:P0KE133

1,131:RETURN

6500 SOUND 100,7:SOUND130,10

6510 RETURN

Program 6: Snertle For Apple
110

120

130

140

150

155

160

185

187

188

190

200

230

240

263

265

270

275

301

305

310

315

320

325

330

340

345

346

350

355

365

380

385

393

395

397

399

400

TEXT s HOME : VTAB 2: HTAB 15: PRINT

"**SNERTLE**": VTAB 5

PRINT ! VTAB 5: HTAB 10: PRINT "SE

LECT ONEa"

PRINT : PRINT : HTAB 10: PRINT "1>

ADDITION"

PRINT : HTAB 10:

TION"

PRINT t HTAB 10:

ICATION"

PRINT

PRINT "2) SUBTRAC

PRINT "3) MULTIPL

"Snertle," Apple version.

HTAB 10; '4) END PRO

PRINT : HTAB 10: PRINT "<E

IF Q

PRINT

GRAM"

PRINT

NTER 1,2,3 OR 4) ";: INPUT Q:

< 1 OR Q > 4 THEN 160

C = 14: IF Q = 1 OR Q = 2 THEN C =

99

IF D = 3 THEN 1000

IF Q = 4 THEN END

BOTO

HOME VTAB 3: HTAB 10: PRINT "ENT

ER LARGEST VALUE"

HTAB 10: PRINT "<MIN.il MAX.

S+1>>

")Hj: INPUT R: IF R < 1 OR R > C THEN

200

HTAB 10: VTAB 10: PRINT "ENTER SMA

LLEST VALUE"

HTAB 10s PRINT "(MIN.:0 MAX.:":R:

")";: INPUT S: IF S < 0 OR S > R THEN

240

HOME : VTAB 10: HTAB 7: PRINT "TYP

E ";: INVERSE : PRINT "X";: NORMAL

I PRINT " TO RETURN TO THE MENU"

FOR I = 1 TO 2000: NEXT Is HOME

Z = 0:ZZ = 0: GR

GOSUB 1100: COLOR= 12: GOSUB 1170:

GOSUB 1230

TR = 0:ZZ = ZZ + 1

L = INT ( RND <1> * <R -

5

IF Q - 3 AND T = 1 THEN

K = INT ( RND (1) * (R - S + 1>> +

S

F* = STR* <K):W = 0

IF K < L AND Q = 2 THEN 305

W = 0: GOSUB 3000

F* = STR* (L)

W = 6: GOSUB 3000

ON Q GOSUB 6000,6000,6004

IF Q = 1 THEN M = K + L

IFQ= 2 THEN M = K - L

IF Q = 3 THEN M = K * L

GOSUB 740:MM =1: IF M > 9 THEN MM

= 2

IF M > 99 THEN MM = 3

V = 0: COLOR= 12: GOSUB 1170

FOR J = 0 TO MM - 1

COLOR= 1: PLOT 21 - (5 * J) , 34

POKE - 16368.0

H* = "":H = PEEK ( - 16384) - 128:

IF H > 0 THEN H* = CHR* <H>

407 IF H* = "X" AND ZZ = 1 THEN POKE

- 16368,0: GOTO 110

410 IF H* = "X" THEN TEXT : HOME : HTAB

15: PRINT "PERCENTAGE="; INT (Z /

<ZZ - 1) * 100): POKE - 16368,0:

120

412 IF H < 48 OR H > 57 THEN 400

415 P = VAL (H*>

420 V = V + (P * 10 A J):W = 14:X = 21 -

<5 * J): GOSUB 480: NEXT J

450 IF M = V THEN 470

451 FOR I = 1 TO 40: FOR J = 1 TO 2: NEXT

J:L = PEEK < - 16336): NEXT I

452 COLOR= 0: FOR I = 33 TO 38: HLIN 7

.34 AT Is NEXT I: COLOR= 1

456 IF TR = 1 THEN 460

458 TR = 1: COLOR= 0: GOSUB 1170: GOSUB

770:V = 0: GOTO 395

460 M* = STR* (M)

461 IF MM < 3 THEN FOR I = 1 TO 3 - M

M: READ X: NEXT I

462 FOR 00 = 1 TO MM

464 P = VAL ( MID* <M*.DO.1>>

465 READ X: GOSUB 480: NEXT 00: RESTORE

467 FOR I = 1 TO 900: NEXT

470 COLOR= 12: GOSUB 1170: IF TR = 0 THEN

QOSUB 25001 GOSUB 755:Z m 2 + ll GOSUB

6500: HOME

471 GOSUB 2225: GOTO 301

480 COLOR= 1: IF P = 0 THEN GOSUB 720

485 ON P GOSUB 500,525,555,585,610,633

,660,680,700: RETURN

500 VLIN 20 + W,24 + W AT X: VLIN 20 +

W,24 + W AT X + 1: RETURN

525 HLIN X,X + 3 AT 20 + W: PLOT X + 2

,21 + W: PLOT X + 3,21 + W: HLIN X

,X + 3 AT 22 +

530 VLIN 23 + W,24

W,24 + W AT X ■

W: PLOT X + 3,24 + W: RETURN

555 VLIN 20 + W.24 + W AT X + 2: PLOT

X,20 + W: PLOT X,22 + Ws PLOT X,24

+ W

560 PLOT X + 1.20 + W: PLDT X + 1,22 +

W: PLOT X + 1,24 + M: RETURN

585 VLIN 20 + W,22 + W AT X: PLOT X +

1,22 + W: VLIN 20 + W,24 + W AT X +

2: PLOT X + 3.22 + W: RETURN

W

+ W AT X: VLIN 23 +

■ is PLOT X +2,24 +
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6999 POKE 1298,14 3 :POKEI339,143:POK 
E 1 3 62,140:PO KE 1 33 1,140:POKEl 
3 29,140 

6991 IF 0=2 THEN PO KE 1298,128:POKE 
1 3 39,140:POKEI362,128 

600 3 RETURN 
6904 POKE 129 7, 1 3 1:POKEI 2 99, 1 3 1:POK 

EI 339,140:POKEI329,1 3 1:POKEI 3 3 
1 , 1 3 1: RETURN 

6500 SOUND 100,7:SQUND130,10 
6510 RETURN 

Program 6: Snertle For Apple 
lIe TEXT: HOME: VTAB 2: HTAB IS: PRINT 

"USNERTLEU": VTAB S 
120 PRINT: VTAB S: HTAB 10: PRINT "SE 

LECT ONE~" 
13021 PRINT : PRINT : HTAB 1021: PRINT " 1 ) 

ADDITION" 
149 PRINT HTAB 1021: PRINT "2) SUBTRAC 

TION" 
IS02I PRINT HTAB 1021: PRINT "3) I1UL TIPL 

ICATION" 
ISS PRINT HTAB 1021: PRINT "4) END PRO 

GRAM" 
16021 PRINT PRINT: HTAB 1021: PRINT "(E 

NTER 1,2,3 OR 4) ";: INPUT QI IF Q 
< 1 OR Q > 4 THEN 160 

18S C = 14: IF Q = 1 OR Q = 2 THEN C = 
99 

187 IF Q 3 THEN 19021021 
188 IF Q 4 THEN END 
19021 HOI1E VTAB 3: HTAB HI: PRINT "ENT 

ER LARGEST VALUE" 
2o" HTAB 10: PRINT "(MIN.:! MAX.:";C; 

")";: INPUT R: IF R < 1 OR R > C THEN 
2021021 

23021 HTAB 1021: VTAB 1021: PRINT "ENTER SI1A 
LLEST VALUE" 

24021 HTAB 1021: PRINT" (I1IN.:0 I1AX.: ";R; 
")"j: INPUT 5: IF S < 0 OR 5 > R THEN 
249 

263 HOI1E: VTAB 19: HTAB 7: PRINT "TYP 
E ";: INVERSE: PRINT "X";: NORMAL 
• PRINT " TO RETURN TO THE I1ENU" 

26S FOR I = 1 TO 299021: NEXT I: HOI1E 
279 Z = 9:ZZ = 9: GR 
275 GOSUB 1109: COLOR= 12: GOSUB 1179: 

GOSUB 1239 
301 TR = 9:ZZ = ZZ + 1 
3!!JS L = INT ( RND (1) • (R - S + 1» + 

S 
31021 IF Q - 3 AND T = 1 THEN S2~ 
315 K = INT ( RND (1) * (R - S + 1» + 

S 
329 
325 
339 
349 
345 
346 
350 
355 
365 
389 

385 
393 
395 
397 
399 
499 

F$ = STRS (K):W = 9 
IF K < LAND Q = 2 THEN 395 

W a 9: GOSUB 3999 
F$ = STRS (Ll 

W = 6: GOSUB 3990 
ON Q GOSUB 6000,6000,6004 
IF Q 1 THEN M K + L 
IF Q = 2 THEN 11 = K - L 
IF Q = 3 THEN 11 = K • L 
GOSUB 749:1111 = I: IF 11 > 9 THEN 1111 

2 
IF 11 > 99 THEN 1111 = 3 

V = 0: COLOR= 12 : GOSUS 1170 
FOR J = ° TO MI1 - I 
COLOR= I: PLOT 21 - (5 • J),34 
POKE - 16368,9 

H$ = '''':H = PEEK ( - 16384) - 128: 
IF H > 9 THEN H$ = CHRS (H) 

"S llerl le, " Apple vers ioll. 

497 IF H$ = "X" AND ZZ = I THEN POKE 
- 16368 , 0: GOTO 119 

419 IF H$ = "X" THEN TEXT HOME: HTAB 
15: PRINT "PERCENTAGE="; INT (Z / 
(ZZ - I) • 199): POKE - 16368,0: GOTO 
120 

412 IF H < 48 OR H > 57 THEN 409 
415 P = VAL (HS) 
420 V = V + (P * 10 - J):W = 14:X 21-

(5 • J): GOSUB 480: NEXT J 
450 IF 11 = V THEN 470 
451 FOR I = I TO 40: FOR J = I TO 2: NEXT 

J:L = PEEK ( - 16336): NEXT I 
452 COLOR= 0: FOR I = 33 TO 38: HLIN 7 

,34 AT I: NEXT I: COLOR= I 
456 IF TR = I THEN 460 
458 TR = 1: COLOR= 0: GOSUB 1170: GOSU8 

770:V = 0: GOTO 395 
460 11$ = STRS (11) 
461 IF MM < 3 THEN FOR liTO 3 - 11 

11: READ X: NEXT I 
462 FOR 00 = I TO 1111 
464 P = VAL ( I1ID$ (11$,00,1» 
465 READ X: GOSU8 480: NEXT 00: RESTORE 

467 FOR I = 1 TO 900: NEXT 
470 COLOR= 12: GO SUB 1170: IF TR 0 THEN 

GOSUB 259021. GOSU8 755.Z ~ Z + 1: GOSUB 
6590: HOI1E 

471 GOSUB 2225: GOTO 301 
480 COLOR= I: IF P = 0 THEN GOSUB 72021 

485 

509 

525 

530 

555 

560 

585 

ON P GOSUB 500 , 525,555,585,610,633 
,660,680,700: RETURN 
VLIN 20 + W~24 + W AT X: VLIN 20 + 
W,24 + W AT X + 1; RETURN 
HLIN X,X + 3 AT 2B + W: PLOT X + 2 
,21 + W; PLOT X + 3,21 + W: HLIN X 
~X + 3 AT 22 + W 
VLIN 23 + W,24 + W AT X: VLIN 23 + 
W~24 + W AT X + 1: PLOT X + 2,24 + 
W: PLOT X + 3,24 + W: RETURN 
VLIN 2B + W~24 + W AT X + 2: PLOT 
X,20 + W: PLOT X,22 + WI' PLOT X,24 

+ W 
PLOT X + 1~20 + W: PLOT X + 1,22 + 
W: PLOT X + 1,24 + W; RETURN 
VLIN 20 + W,22 + W AT X: PLOT X + 
1,22 + W: VLIN 20 + W,24 + W AT X + 
2: PLOT X + 3,22 + W: RETURN 
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610

615

633

635

660

665

680

700

705

720

740

755

770

1000

1010

1020

1030

1050

1060

1070

1090

1100

1110

1170

1230

1240

2225

2500

3000

3015

3020

3025

3030

3035

3040

3045

3050

5000

HLIN X,X + 3 AT 20 + W: HLIN X,X +

3 AT 22 + W: HLIN X,X + 3 AT 24 +

W: PLOT X + 2.23 + W: PLOT X + 3,2

3 + W

PLOT X,21 + W: PLOT X + 1,21 + W: RETU

RN

VLIN 20 + W,24 + « AT X: VLIN 20 +

W.,24 + W AT X + 1: VLIN 22 + W,24 +

W AT X + 3: HLIN X + 2,X + 3 AT 20

+ W

PLOT X +■ 2,22 + W: PLOT X + 2,24 +

W: RETURN

HLIN X +■ 1,X + 3 AT 20 + W: PLOT X

+ 3,21 +■ W: PLOT X + 2,22 + W

VLIN 23 + W,24 + W AT X ■*- 1: RETURN

GDSUB 720: HLIN X + 1,X + 2 AT 22 +

W: RETURN

HLIN X,X + 3 AT 20 + U: HLIN X,X +

3 AT 22 -t- W: HLIN X,X + 3 AT 24 +

W: VLIN 20 + W,24 + W AT X + 3

VLIN 21 + W,22 + W AT X: RETURN

VLIN 20 + «,24 + W AT X: VLIN 20 +

W,24 + W AT X + 3: HLIN X + 1,X +

2 AT 20 + W: HLIN X + 1,X + 2 AT 2

4 + W: RETURN

HLIN 10.27 AT 32: RETURN

HTAB 19: PRINT "GOOD!": FOR

NEXT I: RETURN

VTAB 21: HTAB 16: PRINT "TRY AGAIN

11: FOR I = 1 TO 1000: NEXT It HOME

: RETURN

HTAB 13: PRINT "DO

VTAB 21:

I = 1 TO 300:

IF T <

HOME : VTAB 4:

YOU WISH TO:"

PRINT : HTAB 9:

E TIMES TABLES"

PRINT : HTAB 9:

E RANDOM NUMBERS"

PRINT : HTAB 9: PRINT

R 2) ";: INPUT T:

2 THEN 1030

IF T = 2 THEN 190

HOME : VTAB 5: HTAB 11

TER TIMES TABLE (1-14)"

INPUT K: IF K < 1 OR K >

1070

S = 0:R = 14: GOTO 263

J = 12: JJ = 20: COLOR= 4:

0 TO 8: HLIN J,JJ AT I

J = JJ +■ 1

FOR I

PRINT "1> PRACTIC

PRINT "2) PRACTIC

(ENTER 1 O

0 OR T >

PRINT "EN

14 THEN

FOR I =

J = J - 1:J

NEXT I:

1,JJ - 1 AT I:

= 8 TO 11: HLIN J

NEXT I: RETURN

HLIN 30,32 AT 5: FOR I = 6 TO 10:

HLIN 29,33 AT I: NEXT I: COLDR= 0

: PLOT 32.7: RETURN

COLOR= 12: FOR I = 12 TO I5s HLIN

10.12 AT I: HLIN 21,23 AT I: NEXT

I

FOR I = 16 TO 17: HLIN 10,14 AT I

: HLIN 21,25 AT I: NEXT I: RETURN

COLOR= 0: FOR I = 20 TO 38: HLIN

10,39 AT I: NEXT I: COLOR= 1: RETURN

COLOR= 0: PLOT 32.10: PLOT 31,9: COLO

R= 1: RETURN

IF LEN (F*> > 1 THEN 3030

P = VAL < MID* (F*.1,1))

X = 21: GOSUB 480

RETURN

p = VAL < MID* (F*.1,1))

X = 16: GOSUB 480

P = VAL < MID* (F*,2,1)>

X = 21: GOSUB 480

RETURN

DATA 12,16,22

6000 HLIN 11,14 AT 29: HLIN 11,14 AT 2

B: IF Q = 1 THEN VLIN 27,30 AT 12

: VLIN 27.30 AT 13

6001 RETURN

6004 PLOT 12,27: PLOT 14,27: PLOT 13,2

8: PLOT 12,29s PLOT 14,29: RETURN

6500 FOR I = 1 TO 20sL = PEEK ( - 163

36): NEXT I: FOR I = 1 TO 10: NEXT

I: FDR I = 1 TO 40:L = PEEK ( - 1

6336): NEXT Ii RETURN

"Snertle," PC/PCjr version.

Program 7: Snertle For PC/PCjr
JO DEF SEB=O:POKE 1047,192

20 SCREEN O,l:WIDTH 40:KEY OFF

25 SS=CHR*(219) :D*=CHR»(31> :L»=CHR*(29> :

R«=CHR*(28):U*=CHRt(30)s TB»=CHR*(223):BB

*=CHRS(220):LB*=CHR*(221):RB*=CHR*(222):

SP*=CHR*(32)

100 B*=CHR4(13>:C*=CHR*(9)

110 COLOR 12:CLS:L0CATE 24,9,O:PRINT"***

»*** SNERTLE *******"

120 PRINT B*B*B*B*B*Ct" SELECT ONE:

130 COLOR 2:PRINT B*C«"1) ADDITION"

140 COLOR 4a PRINT B*C*"2) SUBTRACTION"

150 COLOR 6:PRINT B*C»"3) MULTIPLICATION

155 COLOR 14:PRINT B*Ct"4) END PROGRAM"

160 PRINT B*B*B*B*C*"(ENTER 1,2,3 OR 4)"

I

170 Q*=INKEYt:X=RND(l):Q=VAL(QS>:IF Q<1

DR Q>4 THEN 170

175 C=14:IF Q=i OR Q=2 THEN C=99

1S5 C=14:IF Q=l OR Q=2 THEN C=99

1B7 IF Q=3 THEN 1000

1B8 IF Q=4 THEN END

190 CLS:LOCATE 10,12:PRINT "ENTER LARGES

T VALUE"

200 PRINT:PRINT "(MIN.sO MAX.:";C;")";

:INPUT R:IF R<0 OR R>C THEN PRINT U»U*U*

rGOTO 200

230 PRINT:PRINT "ENTER SMALLEST VALUE"

240 PRINT:PRINT "(MIN.:O MAX.:";R;">";

:INPUT S :IF S<0 OR S>R THEN PRINT U*U*U

♦:GOTO 240

263 CLS:LOCATE 12,5:PRINT "PRESS * X * T

O RETURN TO MENU":FOR I =1 TO 1000 :NEXT

I

104 COMPUTE! May 1984

610 HLIN X,X + 3 AT 20 + W: HLIN X,X + 
3 AT 22 + W: HLIN X,X + 3 AT 24 + 
W: PLOT X + 2~23 + W: PLOT X + 3,2 
3 + W 

615 PLOT X~21 + W: PLOT X + 1,21 + W: RETU 
RN 

633 VLIN 20 + W,24 + W AT X: VLIN 20 + 
W,24 + W AT X + 1: VLIN 22 + W,24 + 

W AT X + 3: HLIN X + 2,X + 3 AT 20 
+ W 

635 PLOT X + 2,22 + W: PLOT X + 2,24 + 

W: RETURN 
660 HLIN X + 1,X + 3 AT 20 + W: PLOT X 

+ 3,21 + W: PLOT X + 2,22 + W 
665 VLIN 23 + W,24 + W AT X + 1: RETURN 

680 GOSUB 720: HLIN X + 1,X + 2 AT 22 + 

W: RETURN 
700 HLIN X,X + 3 AT 20 + W: HLIN X,X + 

3 AT 22 + W: HLIN X, X + 3 AT 24 + 
W: VLIN 20 + W,24 + W AT X + 3 

705 VLIN 21 + W,22 + W AT X: RETURN 
720 VLIN 20 + W,24 + W AT X: VLIN 20 + 

W,24 + W AT X + 3: HLIN X + 1,X + 

2 AT 20 + W: HLIN X + 1,X + 2 AT 2 
4 + W: RETURN 

74e HLIN le,27 AT 32: RETURN 
755 VTAB 21: HTAB 19: PRINT "GOOD''': FOR 

I = I TO 3ee: NEXT I: RETURN 
77e VTAB 21: HTAB 16: PRINT "TRY AGAIN 

": FOR I = I TO Ieee: NEXT I: HOME 
: RETURN 

Ieee HOME: VTAB 4: HTAB 13: PRINT "DO 
YOU WISH TO:" 

lele PRINT: HTAB 9: PRINT" I) PRACTIC 
E TiMES TABLES" 

le2e PRINT: HTAB 9: PRINT "2) PRACTIC 
E RANDOM NUMBERS" 

1"3e PRINT: HTAB 9: PRINT" (ENTER I 0 
R 2) ";: INPUT T: IF T < e OR T > 
2 THEN le3e 

le5e IF T = 2 THEN 1ge 
le6e HOME: VTAB 5: HTAB II: PRINT "EN 

TER TIMES TABLE (1-14)" 
le7e INPUT K: IF K < I OR K > 14 THEN 

le7e 
lege S = e:R = 14: GOTO 263 
Ilee J = 12:JJ = 2": COLOR= 4: FOR I = 

" TO B: HLIN J,JJ AT I:J = J - I:J 
J = JJ + 1 

1110 NEXT I: FOR I = 8 TO 11: HLIN J + 
I,JJ - 1 AT I: NEXT I: RETURN 

117" HLIN 3",32 AT 5: FOR I = 6 TO 1": 
HLIN 29,33 AT I: NEXT I: COLOR= " 

: PLOT 32,7: RETURN 
123" COLOR= 12: FOR I = 12 TO 15: HLIN 

10,12 AT I: HLIN 21,23 AT I: NEXT 
I 

1240 FOR I = 16 TO 17: HLIN 10,14 AT I 
: HLIN 21,25 AT I: NEXT I: RETURN 

2225 COLOR= ,,: FOR I = 2" TO 3B: HLIN 
1",39 AT I: NEXT I: COLOR= 1: RETURN 

25e0 COLOR= ,,: PLOT 32,1": PLOT 31,9: COLO 
R= I: RETURN 

3000 IF LEN (FS) > 1 THEN 3030 
3015 P = VAL ( MIDS (FS,I,I» 
3020 X = 21: GOSUB 480 
312'25 
3030 
3035 
3040 
3045 
3050 
5000 

RETURN 
P VAL ( MIDS (FS,I,I» 
X 16: GOSUB 480 
P VAL ( MID$ (F$~2,1» 

X 21: GOSUB 480 
RETURN 
DATA 12,16,22 

104 COMPUTE! May 1984 

6"00 HLIN 11,14 AT 29: HLIN 11,14 AT 2 
8: IF Q = 1 THEN VLIN 27,3e Al 12 
: VLIN 27,30 AT 13 

.,001 RETURN 
612'04 PLOT 12,27: PLOT 14,27: PLOT 13,2 

8: PLOT 12,29: PLOT 14,29: RETURN 
6500 FOR I = 1 TO 20:L = PEEK ( - 163 

36): NEXT I: FOR I = 1 TO 10: NEXT 
I: FOR I = I TO 40:L = PEEK ( - I 
6336): NEXT I: RETURN 

" Sllerlle," PC! pej r vel's;oll. 

Program 7: Snertle For PC/PCjr 
10 DEF SEG~O:POKE 1047,192 
20 SCREEN O,I:WIDTH 40:KEY OFF 
25 SS~CHRS(219):DS=CHRS(31):LS=CHRS(29): 
RS=CHRS(28):US=CHRS(30).TBS=CHRS(223):BB 
S=CHRS(220):LBS=CHRS(221):RBS=CHRS(222): 
SPS=CHRS(32) 
100 BS=CHRS(13):CS=CHRS(9) 
110 COLOR 12:CLS:LOCATE 24,9,0:PRINT"'" 
.... SNERTLE ....... " 
120 PRINT BSBSBSBSBSCS" SELECT ONE: 

130 COLOR 2:PRINT BSCS" 1) ADDITION" 
140 COLOR 4,PRINT BSCS"2) SUBTRACTiON" 
150 COLOR 6:PRINT BSCS"3) MULTIPLICATION 
" 
155 COLOR 14:PRINT BSCS"4) END PROGRAM" 
160 PRINT BSBSBSBSCS" (ENTER 1.,2,3 OR 4)" 

170 QS=INKEYS:X=RND(I):Q=VAL(QS):IF Q<1 
OR Q>4 THEN 170 
175 C=14:IF Q=1 OR Q=2 THEN C=99 
185 C=14:IF Q=1 OR Q=2 THEN C=99 
187 IF Q=3 THEN 1000 
188 IF Q=4 THEN END 
190 CLS:LOCATE 10,12:PRINT "ENTER LARGES 
T VALUE" 
200 PRINT:PRINT "(MIN.:O MAX.:";C;")"; 
: INPUT R:IF R<O OR R>C THEN PRINT USUSUS 
.GOTO 200 
230 PRINT:PRINT "ENTER SMALLEST VALUE" 
240 PRINT:PRINT "(MIN.:O MAX.:";R;")"; 
: INPUT 5 :IF 5 <0 OR S >R THEN PRINT USUSU 
S:GOTO 240 
263 CLS:LOCATE 12,5:PRINT "PRESS' X ' T 
o RETURN TO MENU":FOR I =1 TO 1000 :NEXT 

I 



265 CLS

270 Z=0:ZZ=0

275 COLOR 2:G0SUB 1100:G0SUB 1170:GOSUB

1230:GOSUB 1260: COLOR Q »2

301 TR=O:ZZ=ZZ+1

305 L=INT(RND(1)*(R-S+1))+S

310 IF G=3 AND T=l THEN 320

315 K=INT<RND(1>*(R-S+1)>+S

32O F*=STR*<K>:W=0

325 IF K<L THEN W=5

330 GOSUB 3000

335 W=5

337 IF L>K THEN W=0

340 F*= STR*(L)

345 GOSUB 3000

346 ON Q GOSUB 6000,6000,6004

350 IF Q=l THEN M=K+L

355 IF Q=2 AND K>=L THEN M=K-L

360 IF Q=2 AND K<L THEN M=L-K

365 IF Q=3 THEN M=K*L

380 GOSUB 740:MM=l:IF M>9 THEN MM=2

385 IF M>99 THEN MM=3

390 GOSUB 740

393 V=O:CDLOR 2 :GOSUB 1100:COLOR Q*2

394 FOR A=l TO 10:B*=INKEY«: NEXT

395 FOR J=0 TO (MM-1)

397 LOCATE 24, 30-4*J : PRINT11^"1;

400 H*=INKEY*

IF H*="X"AND ZZ=1 THEN 100

IF Ht="X" THEN CLSrPRINT BVPERCENTA

;INTtZ/(ZZ-1)*1OO):GDTO 120

IF H*="" OR H*<"0" OR H*>"9' THEN 40

405

406

GE:1

407

0

412 FOR 1= 21 TO 31s LOCATE 24,I:PRINT SP

$;:NEXT

415 P=VAL (H$):Y=20

420 V=V+(P*10^J>:X=29-J»4:GOSUB 475:NEXT

J

450 IF M=V THEN 470

452 FOR 1= 20 TO 23:LOCATE I,21:FOR J=l

TO 11:PRINT SP*;:NEXT J,I

456 IF TR =1 THEN 460

458 TR =1:GOSUB 1500:GOSUB 770:GOTO 393

460 M$ =STR$<M):X =33:Y=20

462 FOR OO=MM TD 1 STEP -1

464 P = VAL (MID* (M*,(00+1),1)>

465 X=X-4:G0SUB 475:NEXT OO:RESTORE

470 FOR 1=1 TO 750:NEXT:G0SUB 1230: IF T

R=0 THEN GOSUB 2500::GOSUB 755: Z=Z+1:GO

SUB 6500

471 GOSUB 2225: GOTO 301

475 LOCATE Y, X

480 IF P=0 THEN GOSUB 720

485 ON P GOSUB 500,525,555,5B5,610,633,6

60,680,700:RETURN

500 PRINT R*R*;:FOR 1=1 TO 4 :PRINT S*D*

L$;:NEXT :RETURN

525 PRINT S*S*S*D*L*S*D*L$TB*L*L*TB*L*L*

S*D*L*S*S*S$:RETURN

555 PRINT S*S*S*D*L*S*D*L*S*L*L*TB*D*L*L

*S*S$S*:RETURN

585 PRINT LB*R*S*D*L*L*L*S*S*S*D*L*S*D*L

$St:RETURN

610 PRINT S*S*S*D«L*L*L*S*BB*BB*D*L*S*DS

L*L*L$S*S*S*:RETURN

633 PRINT S*S*S*D4L*L*L*S*BB*BB*D*L*L*L*

S*R*S*D$L*L*L*S5S*S*:RETURN

660 PRINT S*S*S*D*L*S*D*L«L*S*D*L*L*S*:R
ETURN

680 PRINT S*S*S*D*L*L*L«S*BB*S*D«L*L*L*S

*R*S*D*L*L*L*S*5*S»:RETURN

700 PRINT S*SSS*D*L*L*L*S4BB*S*D*L*S*D*L

*St:RETURN

720 PRINT S*S*S*D*L*L4L*S*R*S*D4L*L*L*S*

R*S4D*L*L*L*S*S*S*:RETURN

740 LOCATE 18,21:FOR 1=1 TD llsPRZNT BB*

;:NEXT:RETURN

755 LOCATE 4,7:PRINT "GOOD!":RETURN

770 LOCATE 3,8:PRINT "TRY" D*L«L*L*L* "A

GAIN"

780 FOR 1=1000 TO 500 STEP -250:SOUND I,

4:NEXT:FOR TD=1 TO 500:NEXT:RETURN

960 FOR 1=1 TO 4:L0CATE X,I:PRINT St:NEX

T:RETURN

1000 CLS:LOCATE 7,10:PRINT"DO YOU WISH T

0: "

1010 PRINT:PRINT:PRINT C*"l> PRACTICE TI

MES TABLE"

1020 PRINT:PRINT C*"2> RANDOM NUMBERS

1030 PRINT:PRINT:PRINT C*"(ENTER 1 OR 2>

";:INPUT T:IF T<1 OR T>2 THEN PRINT U*U*

U*U*:GOTO 1030

1050 IF T=2 THEN GOTO 190

1060 CLS:PRINT:PRINT:PRINT C*"ENTER TIME

S TABLE"

1070 PRINT:PRINT Ct"(1-14)";:INPUT K:IF

K<1 OR K>14 THEN PRINT U*U4U*:G0T0 1070

1090 S=0:R=14:G0T0 263

1100 FOR 1= 2 TO 6

1110 READ A :READ B

1120 FOR J= 1 TO B

1130 LOCATE I,J+A :PRINT CHR4(176)

1140 NEXT J:NEXT I:RESTORE:RETURN

1170 LOCATE 7,4:F0R 1= 1 TO 11 :PRINT TB

*;:NEXT :RETURN

1230 COLOR 2:LOCATE 5,15:PRINT CHR*(47)U

$BB*BB*D*L*CHR*(249)LB*D*L*LBtD*LtL$L*L*

TB$TB*TB*:COLOR Q*2:RETURN

1240 LOCATE 7,5:PRINT St :LOCATE 7,14:PR

INT St

1250 RETURN

1260 COLOR 2:GOSUB 1240:LOCATE 8,5:PRINT

TB$TB*:LOCATE 8,14:PRINT TBtTB*:RETURN:

COLOR Q *2

1270 RETURN

1500 FOR 1=4 TO 7:LOCATE I,15:FOR J=l TD

4:PRINT SPt;:NEXT J,I:RETURN

2225 FOR 1= 9 TO 23:LOCATE 1,21: FOR J=

1 TO 11 -.PRINT SP$;:NEXT J, I: RETURN

2500 COLOR 2:L0CATE 6,17:PRINT CHR*(126)

:RETURN:COLOR D*2

3000 COLOR Q*2:X=29:IF LEN <F*>>2 THEN 3

030

3015 P=VAL <MID*<F*,2,1))

3020 Y=9+W:GOSUB 475

3025 RETURN

3030 P=VALCMID*<F*,3, 1>>

3035 Y=9+W:GOSUB 475

3040 P=VAL(MID*(F*,2,1)>

3045 X=X~4:GOSUB 475

3050 RETURN

5000 DATA 6,5,5,7,4,9,3,11,3,11

6000 LOCATE 14,22:PRINT S*D*L*L*S*S4S*D*

L*L*S4;

6002 IF G=2 THEN PRINT LtSP*U*U*L*SP*

6003 RETURN

6004 LOCATE 14,21:PRINT S*D*S*U*S4D*D*L«

L4L*S*R»S«:RETURN

6500 FOR I=5OO TO 1OOO STEP 25O:SOUND I,

4:NEXT:RETURN ©
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265 CLS 
270 Z=O:ZZ=O 
275 COLOR 2:GOSUB IIOO:GOSUB 1170:GOSUB 
1230:GOSUB 1260: COLOR Q *2 
301 TR=O:ZZ=ZZ+I 
305 L=INT(RND(I)*(R- S+I»+S 
310 IF Q=3 AND T=I THEN 320 
315 K=INT(RND(I)*(R-S+I»+S 
320 FS=STRS(K):W=O 
325 IF K( L THEN W=5 
330 GOSUB 3000 
335 W=5 
337 IF L ) K THEN W=O 
340 FS= STRS (Ll 
345 GOSUB 3000 
346 ON Q GOSUB 6000,6000,6004 
350 IF Q=I THEN M=K+L 
355 IF Q=2 AND K) =L THEN M=K-L 
360 IF Q=2 AND K( L THEN M=L-K 
365 IF Q=3 THEN M=K*L 
380 GOSUB 740:MM=I:IF M) 9 THEN MM=2 
385 IF M) 99 THEN MM=3 
390 GOSUB 740 
393 V=O:COLOR 2 :GOSUB IIOO:COLOR Q*2 
394 FOR A=I TO 10:BS=INKEYS:NEXT 
395 FOR J=O TO (MM-I) 
397 LOCATE 24, 30-4*J:PRINT" A"; 
400 HS=INKEYS 
405 IF HS="X"AND ZZ=I THEN 100 
406 IF HS="X" THEN CLS:PRINT BS"PERCENTA 
GE:";INT(Z/(ZZ- I)*IOO):GOTO 120 
407 IF H$="" OR H$< "O" OR HS ) "9" THEN 40 
o 
412 FOR 1= 21 TO 3 1:LOCATE 24,I:PRINT SP 
S;:NEXT 
415 P=VAL (HS):Y=20 
420 V=V+(P*IOAJ):X=29-J*4:GOSUB 475:NEXT 

J 
450 IF M=V THEN 470 
452 FOR 1= 20 TO 23 :LOCATE I,21:FOR J=I 
TO II:PRINT SPS;:NEXT J,I 
456 IF TR =1 THEN 460 
458 TR =I:GOSUB 1500 :GOSUB 770:GOTO 393 
460 MS =STRS(M):X =33:Y=20 
462 FOR OO=MM TO I STEP -I 
464 P = VAL (MIDS (MS, <00+1) , I) ) 
465 X=X-4:GOSUB 475:NEXT OO:RESTORE 
470 FOR 1=1 TO 750:NEXT:GOSUB 1230: IF T 
R=O THEN GOSUB 2500 ::GOSUB 755: Z=Z+I:GO 
SUB 6500 
471 GOSUB 2225: GOTO 301 
475 LOCATE Y,X 
480 IF P=O THEN GOSUB 720 
485 ON P GOSUB 500,525,555,585,610,633,6 
60, 680, 700: RETURN 
500 PRINT RSRS;:FOR 1=1 TO 4 :PRINT SSDS 
LS;:NEXT :RETURN 
525 PRINT SSSSSSDSLSSSDSLSTBSLSLSTBSLSLS 
SSOSLSSSSSSS:RETURN 
555 PRINT SSSSSSOSLSSSOSLSSSLSLSTBSDSLSL 
SSSSSSS:RETURN 
585 PRINT LBSRSSSDSLSLSLSSSSSSSOSLSSSDSL 
SSS:RETURN 
610 PRINT SSSSSSDSLSLSLSSSBBSBBSDSLSSSDS 
LSLSLSSSSSSS:RETURN 
633 PRINT SSSSSSOSLSLSLSSSBBSBBSOSLSLSLS 
SSRSSSOSLSLSLSSSSSSS:RETURN 
660 PRINT SSSSSSDSLSSSOSLSLSSSOSLSLSSS:R 
ETURN 
680 PRINT SSSSSSDSLSLSLSSSBBSSSDSLSLSLSS 

SRSSSDSLSLSLSSSSSSS:RETURN 
700 PRINT SSSSSSDSLSLSLSSSBBSSSDSLSSSDSL 
SSS:RETURN 
720 PRINT SSSSSSDSLSLSLSSSRSSSDSLSLSLSSS 
RSSSDSLSLSLSSSSSSS:RETURN 
740 LOCATE 18,21:FOR 1=1 TO II:PRINT BBS 
;:NEXT:RETURN 
755 LOCATE 4,7:PRINT "GOOD!":RETURN 
770 LOCATE 3,8:PRINT "TRY" DSLSLSLSLS "A 
GAIN" 
780 FOR 1=1000 TO 500 STEP -250:S0UND I, 
4:NEXT:FOR TD=I TO 500:NEXT:RETURN 
960 FOR 1=1 TO 4:LOCATE X,I:PRINT SS:NEX 
T:RETURN 
1000 CLS:LOCATE 7,10:PRINT"DO YOU WISH T 
0: " 
1010 PRINT: PRINT: PRINT CS" 1) PRACTICE TI 
MES TABLE" 
1020 PRINT:PRINT CS"2) RANDOM NUMBERS 
1030 PRINT:PRINT:PRINT CS"(ENTER I OR 2) 
";:INPUT T:IF T( I OR T >2 THEN PRINT USUS 
USUS:GOTO 1030 
1050 IF T=2 THEN GOTO 190 
1060 CLS:PRINT:PRINT:PRINT CS"ENTER TIME 
5 TABLE" 
1070 PRINT:PRINT CS"(1-14)";:INPUT K:IF 
K(I OR K) 14 THEN PRINT USUSUS:GOTO 1070 
1090 5=0:R=14:GOTO 263 
1100 FOR 1= 2 TO 6 
1110 READ A :READ B 
1120 FOR J= I TO B 
11 30 LOCATE I,J+A :PRINT CHRS(176) 
1140 NEXT J:NEXT I: RESTORE: RETURN 
1170 LOCATE 7,4:FOR 1= I TO II :PRINT TB 
S;:NEXT :RETURN 
1230 COLOR 2:LOCATE 5,15:PRINT CHRS(47)U 
SBBSBBSDSLSCHRS (249) LBSDSLSLBSDSLSLSLSLS 
TBSTBSTBS:COLOR Q*2:RETURN 
1240 LOCATE 7,5:PRINT 5S :LOCATE 7,14:PR 
INT 5S 
1250 RETURN 
1260 COLOR 2:G05UB 1240:LOCATE 8,5:PRINT 

TBSTBS:LOCATE 8 , 14:PRINT TBSTBS:RETURN: 
COLOR Q .2 
1270 RETURN 
1500 FOR 1=4 TO 7:LOCATE I,15:FOR J=I TO 

4:PRINT 5PS;:NEXT J,I:RETURN 
2225 FOR 1= 9 TO 23:LOCATE 1,21: FOR J= 
1 TO II :PRINT 5PS;:NEXT J,I:RETURN 
2500 COLOR 2:LOCATE 6,17:PRINT CHRS(126) 
:RETURN:COLOR Q.2 
3000 COLOR Q'2:X=29:IF LEN (FS»2 THEN 3 
030 
3015 P=VAL (MIDS(FS,2,1» 
3020 Y=9+W:G05UB 475 
3025 RETURN 
3030 P=VAL(MIDS(FS,3,1» 
3035 Y=9+W:GOSUB 475 
3040 P=VAL(MIDS(FS,2,1» 
3045 X=X-4:G05UB 475 
3050 RETURN 
5000 DATA 6,5,5,7,4,9,3,11,3,11 
6000 LOCATE 14,22:PRINT 5SDSLSLS5SSSSSDS 
LSLSSS; 
6002 IF Q=2 THEN PRINT LS5PSUSUSLSSPS 
6003 RETURN 
6004 LOCATE 14,21:PRINT 5SDSSSUSSSDSDSLS 
LSLS5SRS5S:RETURN 
6500 FOR 1=500 TO 1000 STEP 250:50UND I, 
4: NEXT: RETURN © 

May 1964 COMPU1l! 105 



PENTOMINOS
A Puzzle-Solving Program

Jim Butterfield, Associate Editor

Computers can solve puzzles. With the right set of

instructions, a program will follow the same logic as

humans, trying things to see if they fit. It's interesting

to watch the computer working in this way.

This famous puzzle is dealt with at some length in

Arthur C. Clarke's novel Imperial Earth. The char

acters of the novel don't use a computer to solve the

puzzle.

The original program works on all Commodore

computers. Additional versions are included here for

the Atari, IBM PC and PCjr, T1-99/4A, Radio Shack

Color Computer, and Apple.

NOTE: IBM, Tl, Color Computer, and Apple users

should insert lines 110-860 from Program 1, the Com

modore version, into their programs. The rem state

ments at the ends of these lines should be ignored.

Pentominos are like dominos, except that they

are made up of five elements rather than two. If

we put five squares end to end and glued them

together, we'd get a long strip, often called the I

pentomino. On the other hand, if we took a central

square and glued the other four squares to the

sides, top, and bottom, we'd get something that

looks like a plus sign, which many people call the

X pentomino.

Allowing for the differences that are caused

by rotating or turning over a piece, there are 12

different pentominos. They are shown in Figure 1;

but you might find it fun to try discovering them

yourself by drawing them out on a piece of paper.

Most of them look a little like letters—you can see

a T, an X, and a W among them, for example.

What's The Puzzle?

The 12 different pentominos, each with an area of

5 squares, give a total of 60 squares. Suppose you

had to cut these pentominos out of a rectangle
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Figure 1: The 12 Pentominos

without wasting any space: How big would the

rectangle need to be?

We know two things: The total area is 60

squares; and the rectangle must be at least three

wide (otherwise, we couldn't cut out the plus

sign). So it might be possible to get all the pen

tominos from a rectangle that is 3 x 20, or 4 x 15,

or 5 x 12, or 6 x 10. As it turns out, we can do it in

any of these ways.

We can turn the question inside out and put

it this way: Can you fit all 12 pentominos into a

rectangle of size: 3 x 20, or 4 x 15, or 5 x 12, or

6x10?

The Brain Bender

Don't let the following computer program take

the fun out of the puzzle for you. Cut the pieces

out of cardboard and try your hand at the puzzle.

PENTOMINOS 
A Puzzle- Solving Program 

Jim Butterfletd,lIssoclote Editor 

COlllpllters call solve puzzles. With the right set of 
instmctions, a program will fo llow the sallie logic as 
humans, trying things to see if they fit . /t 's in teresting 
to watch the COlllpll ter working in th is way. 

This falllolls pllzzle is dealt wilh at sOllie Iel/gth in 
Arthll r C. Clarke's 1I0vei Im perial Ea rth , The char­
acters of the 170vel dOIl ' t use a cOlllputerto solve the 
puzzle. 

The origi.wl program works on all Comlllodore 
computers. Additional versions are included here for 
the Atari, IBM PC alld PCjr, TI-99/4A, Radio Shack 
Color COlllputer, and Apple. 
NOTE: IBM, n, Color Computer, and Apple users 
shollid insert lines 110- 860 from Progralll1 , the COIII­
modore version, into their programs. The rem state­
ments at the ends of these lilies sholl id be igllored. 

Pentominos are like dominos, except that they 
are made up of five elements ra ther than two. If 
we put five squa res end to end and glued them 
toge ther, we'd get a long strip, often ca lled the I 
pentomino. O n the other hand, if we took a central 
square and glued the other four squares to the 
sides, top, and bottom, we'd get something tha t 
looks like a plus sign, w hich many people ca ll the 
X pentomino. 

Allowing for the differences tha t a re caused 
by rota ting or turning over a piece, there are 12 
di ffe rent pentominos. They are shown in Figure 1; 
but you might find it fun to try d iscovering them 
you rself by d rawing them out on a piece of pape r, 
Most of them look a little like letters-you can see 
a T, an X, and a W among them, fo r exa mple . 

What's The Puzzle? 
The 12 di ffe rent pentominos, each w ith an a rea of 
5 squa res, give a total of 60 squares . Su ppose you 
had to cut these pentominos out of a rectangle 
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Figure 1: The 12 Pentominos 

without wasting any space: How big would the 
rectangle need to be? 

We know two things: The total area is 60 
squa res'; and the rectangle must be at least three 
wide (otherwise, we couldn' t cu t out the plus 
sign). So it might be possible to get all the pen­
tominos from a rectangle that is 3 x 20, or 4 x IS, 
or 5 x 12, or 6 x 10. As it turns ou t, we can do it in 
any of these ways . 

We can tum the question inside out and put 
it this way: Can you fit all 12 pentominos into a 
rectangle of size: 3 x 20, or 4 x 15, or 5 x 12, or 
6 x 1O? 

The Brain Bender 
Don' t let the fo llowing computer program take 
the fun out of the puzzle for you . Cut the pieces 
ou t of ca rdboard and try your hand at the puzzle . 



4 Color

80 COLUMN Letter Quality

PRINTER/PLOTTER

Super ^d^^k Special

$99

• LOWEST PRICE IN U.S.A.

• List your programs • High resolution graphics for bar charts and geometric figures (like

spirograph) • Plugs directly into VIC 20 and Commodore 64 — Interface included • Lowest

cost letter quality printer in the country.

ACTUAL PRINT SAMPLES

UPPER CASE -- ABCDEFGHIJKLriNOPQRSTUUUXYZ

LOWER CASE - abcde f gh I jk I mnopq.r st uuuxyz

1.1

«.i

s*.i

* PROJECTED

^r-n"
D

SALES *

0

"I

0

s;^rK-^:?;::jz.:m: »:^r

At last you can list your programs (even control characters) and make beautiful high resolu

tion graphics at an affordable price. This 80 column letter quality printer/plotter is great for

making complex bar charts for business plus fancy greeting cards and geometric designs.

Great for homework too. Everyone must have a 4 color printer plotter for their VIC-20 or

Commodore-64. List $199.00. Sale $99.00.

• 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

■ Add S10.00 lor shipping, handling and Insurance. Illinois resident*
I pImm KM 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII
j ort*f».WED0N0TEXPORTT00THERCOUNTRIE8.

I Enclose Cashiers Check. Money Order or Personal Check. Allow 14
| d*ya for delivery. 2 to 7 days (or phone orders, 1 day express main

| Canada orders must be In U.S. dollars. Visa - MasterCard - C.O.D.

[WE LOVE OUR CUSTOMERS)ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 to ordtr

4 Color 
80 COLUMN Letter Quality 

PRINTER/PLOTTER 

Super Special 

$99 

• LOWEST PRICE IN U.S.A . 

• List your programs' High resolution graphics for bar charts and geometric figures (like 
spirograph) • Plugs directly into VIC 20 and Commodore 64 - Interface included' Lowest 
cost letter quality printer in the country. 

• PROJECTED SALES x 
o • CM"OO.o'" <OItlC"'Ii ' ..: . "l" '~~ .. ....:: .... 0000 c...;' ACTUAL PRINT SAMPLES , . 

,. 
,. 

I ' UPPER CASE - ABCDEFGHIJKLMNOPQRS TUUWXYZ 
,. 

I 

i 
LOW ER CASE - abcdefg h;Jk lmnopqrs t uvwxyz 

At last you can list your programs (even control characters) and make beautiful high resolu­
tion graphics at an affordable price. This 80 column letter quality printer/plotter is great for 
making complex bar charts for business plus fancy greeting cards and geometric designs. 
Great for homework too. Everyone must have a 4 color printer plotter for their VIC·20 or 
Commodore·64. List $199.00. Sale $99.00 . 

• 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 

--------------------------I Add '10.00 tor Ihlpplng, t\andtlno lind In.uranc.. ltllnot, , .. ,dentl' 
I p ..... tdd 8% lax. Add $20.00 lor CANADA, PUERTO RICO, HAWAII I 
I onHrt. WE DO NOT EXPORT TO OTHER COUNTRIES. I 
I Enclose Gashiers Check, Money Order or Persona' Check. Allow '4, 
I dl.ya for delivery. 2 to 7 days lor phone ord.~. 1 day •• press mall! I 
I Cllnada orders must be in U.S. dollars. Visa. • MasterCard - C.O.D. I -------------------------_. 

PROTECTO 
ENTER PRIZES {WELO"OU' CUSW""" 

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



80 COLUMN PRINTER SALE—$149.00*

COM-STAR T/F

Tractor

Friction

Printer

**

COM-STAR

75 Day Free Trial-180 Day Immediate Replacement Warranty

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

• Fast 80-120-160 Characters Per Second • 40,46,66,80,96,132 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"

•STX-80 COLUMN

PRINTER-S149.00

Prints full 80 columns. Super silent

operation. 60 CPS, prints Hi-resolution

graphics and block graphics, expanded

character set. exceptionally clear

characters, fantastic print quality, uses

inexpensive thermal paper! Best thermal

printer in the U.S.A.! (Centronics Parallel

Interface).

"DELUXE COMSTAR T/F

80 CPS PRINTER—$199.00

The COMSTAR T/F (Tractor Friction)

PRINTER is exceptionally versatile. It

prints 8V x 11" standard size single

sheet stationary or continuous feed com

puter paper. Si-directional, impact dot

matrix, 80 CPS. 224 characters. (Cen

tronics Parallel Interface).

Premium Quality—120 CPS

COMSTAR T/F SUPER-10X

PRINTER—$289.00
COMSTAR T/F (Tractor Friction) SUPER-

10X PRINTER gives you all the features

Of the COMSTAR T/F PRINTER plus a

10" carriage, 120 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, plus 2K of user

definable characters! The COMSTAR T/F

SUPER-10X PRINTER was Rated No. 1 by

"'Popular Science Magazine." It gives you

print quality and features found on

printers costing twice as much!! (Cen

tronics Parallel Interface) (Better than Ep

son FX80).

Premium Quality—120 CPS

COMSTAR T/F SUPER-15%"

PRINTER—$379.00

COMSTAR T/F SUPER 15V PRINTER

has all the features of the COMSTAR T/F

SUPER-10X PRINTER plus a 15V car

riage and more powerful electronics

components to handle large ledger

business forms! (Better than Epson FX

100),

Superior Quality

SUPER HIGH SPEED—160 CPS

COMSTAR T/F 10"

PRINTER—$489.00

SUPER HIGH SPEED COMSTAR T/F

(Tractor Friction) PRINTER has all the

features of the COMSTAR SUPER-10X

PRINTER plus SUPER HIGH SPEED

PRINTING—160 CPS, 100% duty cycle,

8K buffer, diverse character fonts,

special symbols and true decenders, ver

tical and horizontal tabs. RED HOT

BUSINESS PRINTER at an unbelievable

low price!! (Serial or Centronics Parallel

Interface)

Superior Quality

SUPER HIGH SPEED-160 CPS

COMSTAR T/F 15%"

PRINTER—$579.00
SUPER HIGH SPEED COMSTAR T/F

15V," PRINTER has all the features of the

SUPER HIGH SPEED COMSTAR T/F 10"

PRINTER plus a 15%" carriage and more

powerful electronics to handle larger

ledger business forms! Exclusive bottom

paper feed!!

PARALLEL INTERFACES

For VIC-20 and COM-64-S49.00

For All Apple Computers—$79.00

NOTE: Other printer interfaces are

available at computer stores!

Double

Immediate Replacement

Warranty

We have doubled the normal 90 day war

ranty to 180 days. Therefore if your

printer fails within "180 days" from the

date of purchase you simply send your

printer to us via United Parcel Service,

prepaid. We will IMMEDIATELY send you

a replacement printer at no charge,

prepaid. This warranty, once again,

proves that WE LOVE OUR

CUSTOMERS!

Add S17.50 for snipping, handling and insurance. WE DO NOT EXPORT

TO OTHER COUNTRIES EXCEPT CANADA

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

tor delivery, 2 lo 7 days for phone orders, 1 day express mail! Canada

orders must be in U.S. dollars. VISA — MASTER CARD ACCEPTED. We

ship C.O.D.

{WE LOVE OUH CUSTOMERS!

..I

ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/362-5244 to order

SUPER-10" ABCDEFGH I JKLMNGPQR8TUVWXYZ

ABCDEFGHIJKLMN0PQR8TUVWXYZ 1234H67B9O

80 COLUMN PRINTER SALE-$149.00* 

·STX·80 COLUMN 
PRINTER-S149.00 

Prints full 80 columns. Super silent 
operation, 60 CPS, prints Hi· reso lution 
graphics and block graphics. expanded 
character sel, exceptionally clea r 
characters , fantastic print quality, uses 
inexpensive thermal paper! Best thermal 
printer in the U.S.A.! (Cent ronics Paral lel 
Interface). 

"DELUXE COMSTAR T/F 
80 CPS PRINTER-$199.00 

The COMSTAR TtF (Tractor Fr ict ion) 
PRINTER is exceptionally versatile . It 
prints 8'h" x 1'" standard size sing le 
sheet stationary or continuous feed com­
puter paper. Bi-directional, impact dot 
matr ix, 80 CPS, 224 characters . (Cen· 
tronics Parallel Interface). 

Premium Quality-120 CPS 
COMSTAR T/F SUPER·10X 

PRINTER-$289.00 
COMSTAR T/F (Traclor Fric tion) SUPER-
10X PRINTER gives you alJ the featu res 
of the COMSTAR TIF PRINTER plus a 
10" carriage, 120 CPS, 9 x 9 dot matrix 
with double strike capability for la x 1a 
dot matrix (near leller quality), high 
reso lution bit image (120 x 144 dot 
matrix) , underlining , back spac ing, lef t 
and right margin sett ings, true lower 
decenders with super and subscripts, 
prints standard, italic , block graphics 

and special characters, plus 2K of user 
def inable characters! The COMSTAR TfF 
SUPER· l OX PRINTER was Rated NO. 1 by 
" Popular Science Magazine." It gives you 
pr int quality and features found on 
printers cost ing tw ice as much! ! (Cen­
tron ics Para llel In terface) (Better than Ep­
son FX 80). 

Premium Quality-120 CPS 
COMSTAR T/F SUPER·15'h" 

PRINTER-$379.00 
COMSTAR TlF SU PER 15'h ·· PRINTER 
has all the feat ures of the COMSTAR T/F 
SUPER· lOX PRINTER plus a 15'h·· car· 
riage and more powerful electronics 
components to handle large ledger 
business forms! (Better than Epson FX 
100). 

Superior Quality 
SUPER HIGH SPEED-160 CPS 

COMSTAR T/F 10" 
PRINTER-$489.00 

SUPER HIGH SPEED COMSTAR TfF 
(Tractor Friction) PRINTER has all the 
leatures of the COMSTAA SUPER-lOX 
PRINTER plus SUPER HIGH SP EED 
PRINTlNG-1 60 CPS. 100% duty cycle. 
aK buffer, diverse character lonls, 
special symbols and true decenders, ver· 
tical and horizontal tabs. RED HOT 
BUSINESS PRINTER at an unbelievable 
low price!! (Seri al or Centronics Paral lel 
Interface) 

Superior Quality 
SUPER HIGH SPEED-160 CPS 

COMSTAR T/F 15'h" 
PRINTER-$S79.00 

SUPER HIGH SPEED COMSTAR TfF 
15'h" PRINTER has all the features of the 
SUPER HIGH SPEED COMSTAR TfF 10' · 
PRINTER plus a 15'h" carriage and more 
powerfuJ elect ronics to handle larger 
ledger business forms ! Exclus ive bottom 
paper feed!! 

PARALLEL INTERFACES 
For VIC·20 and COM·64-$49.00 

For All Apple Computers-S79.00 
NOTE: Other printer interlaces are 
available at compuler s tores! 

Double 
Immediate Replacement 

Warranty 
We have doubled the normal 90 day war· 
ranty to l ao days. Therefore if your 
printer fails within " laO days" from the 
dale of purchase you si mply send your 
prin ter to us via United Parcel Service, 
prepaid. We will IMMEDIATELY send you 
a replacemen t printer at no charge, 
prepaid. This warranty , once again, 
proves that· WE LOVE OUR 
CUSTOM ERS' 

PROTECTO 1--------------------------·1 I Add $17.50 for shipping, handling and insurance. WE DO NOT EXPORT I 
I TO OTHER COUNTRIES EXCEPT CANADA. I 
I EnC los.e Cashiers Check, Money Order or Personal Check. Allow 14 days I 
I 

for delivery , 2 to 7 days lor phone orders, 1 day express mail! Canada I 
ordets must be in U.S. do llars. VISA - MASTER CARD ACCEPTED. We 

I ship C.O.D. I 
~--------------------------.I 

ENTERPRIZES (WELO"OURCUSTO. 'R5, 

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

SUPER·10" ABCDEFGHX~KLMNOPQRBTUVWXVZ 
ABCDEFGI"II JI<U1NOPQRSTUVWXYZ 1 :'234 e 6"7 e '9 0 



OOlympia COMBINATION "DAISY WHEEL'

PRINTER/TYPEWRITER

"WORLD'S FINEST"

LIST $799.00

SALE $489.00

• SUPERB COMPUTER PRINTER COMBINED WITH WORLD'S FINEST ELECTRONIC

TYPEWRITER!

• BETTER THAN IBM SELECTRIC — USED BY WORLD'S LARGEST CORPORATIONS!

• TWO MACHINES IN ONE - JUST A FLICK OF THE SWITCH!

• SUPERB EXECUTIVE CORRESPONDENCE - HOME, OFFICE, WORD PROCESSING!

• EXTRA LARGE CARRIAGE — ALLOWS 14-1/8" PAPER USAGE!

• DROP IN CASSETTE RIBBON — EXPRESS LIFT OFF CORRECTION OR ERASER UP TO

46 CHARACTERS!

• PRECISION DAISY WHEEL PRINTING - MANY TYPE STYLES!

• PITCH SELECTOR - 10, 12, 15 CPS, AUTOMATIC RELOCATE KEY!

• AUTOMATIC MARGIN CONTROL AND SETTING! KEY IN BUFFER!

• ELECTRONIC RELIABILITY, BUILT IN DIAGNOSTIC TEST!

• CENTRONICS PARALLEL INTERFACE BUILT-IN {SERIAL OPTIONAL)!

• 15 DAY FREE TRIAL — 90 DAY FREE REPLACEMENT WARRANTY!

Add $17.50 for shipping and handling!!

Enclose Cashiers Check. Money Order or Personal Check. Allow

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

mail! Canada orders must be in U.S. dollars. VISA — MASTER

CARD ACCEPTED. We ship CO D.

rt
ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 to order

(WE LOVE OUR CUSTOMERSl

Olympia. COMBINATION "DAISY WHEEL" 
PRINTER I TYPEWRITER 

" WORLD'S FINESr' 
LIST $799.00 

SALE $489.00 

• SUPERB COMPUTER PRINTER COMBINED WITH WORLD'S FINEST ELECTRONIC 
TYPEWRITER! 

• BETTER THAN IBM SELECTRIC - USED BY WORLD'S LARGEST CORPORATIONS! 

• TWO MACHINES IN ONE - JUST A FLICK OF THE SWITCH! 

• SUPERB EXECUTIVE CORRESPONDENCE - HOME, OFFICE, WORD PROCESSING! 

• EXTRA LARGE CARRIAGE - ALLOWS 14·1/8" PAPER USAGE! 

• DROP IN CASSETTE RIBBON - EXPRESS LIFT OFF CORRECTION OR ERASER UP TO 
46 CHARACTERS! 

• PRECISION DAISY WHEEL PRINTING - MANY TYPE STYLES! 

• PITCH SELECTOR - 10, 12, 15 CPS, AUTOMATIC RELOCATE KEY! 

• AUTOMATIC MARGIN CONTROL AND SETTING! KEY IN BUFFER! 

• ELECTRONIC RELIABILITY. BUILT IN DIAGNOSTIC TEST! 
• CENTRONICS PARALLEL INTERFACE BUILT·IN (SERIAL OPTIONAL)! 

• 15 DAY FREE TRIAL - 90 DAY FREE REPLACEMENT WARRANTY! 

i-Add$;7.50fO-;;hip~;;;;;;'dha~;i;g71------: 
I . PRDTECTD 
I Enclose Cashiers Check. Money Order or Personal Check. Al low I 
I 14 days for del ivery, 2 to 7 days for phone orders. 1 day express I 
I mail ! Canada orders must be in U.S. dollars. VISA - MASTER I 
I CARD ACCEPTED. We ship C.O.D. I 
--------------------------~ 

ENTERPRIZES IWE LO"OU'CUSTO""" 

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



ONE CALL GETS IT ALL!

TELECOMMUNICATIONS SALE!S49
Make a connection!

for Commodore

VIC-20 and 64

m

1
REACH OUT AND

ACCESS SOMEONE

Wander the wires of bulletin board

systems gathering information and

making new computer friends!

DELUXE 40 CHARACTER MODEM SALE $49.00
Saves on-line time; Easier to read!

Direct connect, originate/answer, half and full duplex!

Terminal program (tape included) Disk—Add $5.00!

One year free access to CompuServe, 2 hours free on-line time!

15 day free trial — 180 day free replacement warranty!

Instruction manual!

80 COLUMN TERMINAL CARTRIDGE SALE $59.00
• No cassette or disk drive needed!

• VIC-20 40-80 Column $59.00 (List $99.00)

• COM-64 80 Column Board $99.00 (List $199.00)

IList S99.00)

Converts your computer screen to 40 or 80 columns!

You can add a 40-80 column word processor, mailmerge

and electronic spreadsheet for only $24.95 (tape or disk).

SMART 64 MODEM PROGRAM SALE $26.95
One key password automatic entry! (DISK)

On-line alarm timer!

Prints out all information received!

Record and send programs on disk!

Use with Protecto 40-80 column terminal!

(List S39.95)

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

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

Add J3 00 (or oostage Ada $6 00 tor CANADA PUERTO RlCO HAWAII

orders WE DO NOT EXPORT TO OTHER COUNTRIES

Enclose Cashiers Check, Money Order or Personal Check Allow 14

days lor delivery. 2 10 7 days (or phone orders. 1 day express mail1

Canada orders must be in U S dollars We accept Visa and Master

Card, we ship C.O.D

(WE LOVE OUR CUSTOMERS)ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312^382-5244 to ordT

ONE CALL GETS IT ALL! 

TELECOMMUNICATIONS SALE!S4 
Make a connection! 

for Commodore 
VIC-20 and 64 

REACH OUT AND 
ACCESS SOMEONE 

Wander the wires of bulletin board 
systems gathering information and 
making new computer friends! 

DELUXE 40 CHARACTER MODEM SALE $49.00 (L,,, 59900/ 

• Saves on-line time; Easier to read' 
• Direct connect, originate/answer, half and full duplex' 
• Terminal program (tape included) Disk-Add $5.00' 
• One year free access to Compuserve , 2 hours free on-line time' 
• 15 day free trial - 180 day free replacemen t warranty' 
• Instruction manual' 

80 COLUMN TERMINAL CARTRIDGE SALE $59.00 
• No cassette or disk drive needed' 
• VIC-20 40-80 Column . . . .. ..... . . . . . $59.00 (List $9900) 
• COM-54 80 Column Board . . . . . .. . .. $99.00 (List $199.00) 

Converts your computer screen to 40 or 80 co lumns' 
You can add a 40-80 column word processor , mailmerge 
and electronic spreadsheet for onl y $24 .95 (tape or disk) . 

SMART 64 MODEM PROGRAM SALE $26.95 
• One key password automatic entry' (DISK) 

• On-line alarm timer' 
• Prints out all information received' 
• Record and send programs on disk' 
• Use with Protecto 40-80 column terminal' 

(L ist 539.95/ 

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

------------------ ----------I Add $3.00 for post age ACId S6 00 lor CANAO A. PUERTO AICO. HAWAII I 
I orders WE 00 NOT EXPO RT TO OTHER COUNT RIE S t 
I Enclose Cashiers Check , Money Order Of Persona l Check Allow 14 , 
I days lor delivery . 2 to 7 days tor phone orders , 1 day e)(press mall l I 
I Canada orders must be In U S dollars We accepT Visa and Master- ! 
, Card. 

PROTECTO 
ENTERPRIZES (W'LOV'OUACUSTO.'AS) 

BARRINGTON, ILLINOIS 80010 



# SANYO MONITOR SALE!!

9" Data Monitor

• 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

• UL and FCC approved

75 Day Free Trial - 90 Day Immediate Replacement Warranty

9" Screen - Green Text Display *$ 69,00

12" Screen - Green Text Display (anti-reflective screen) *$ 99,00

12" Screen -Amber Text Display (anti-reflective screen) *$ 99-00
*$249,0014" Screen-Color Monitor (national brand)

*PLUS $9.95 for Connecting Cable.

Display Monitors From Sanyo

With the need for computing power growing every day, Sanyo has

stepped in to meet the demand with a whole new line of low cost, high

quality data monitors. Designed for commercial and personal com

puter use. All models come with an array of features, including up-

front brightness and contrast controls. The capacity 5x7 dot

characters as the input is 24 lines of characters with up to

80 characters per line.

Equally important, all are built with Sanyo's commitment

to technological excellence. In the world of Audio/Video, Sanyo is

synonymous with reliability and performance. And Sanyo quality is

reflected in our reputation. Unlike some suppliers, Sanyo designs,

manufactures and tests virtually all the parts that go into our products,

from cameras to stereos. That's an assurance not everybody can

give you!

of the Los Angeles 7984 Otympics

• 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 s 10.00 for shipping, handling and Insurance. Illinois residents

please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII

orders. WE DO NOT EXPORT TO OTHER COUNTRIES.

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

days for delivery, 2 to 7 days for phone orders, 1 day express mail!

Canada orders must be in U.S. dollars. Visa - MasterCard - C.O.D.

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

(WE LOVE OUR CUSTOMEHS)

SANYO MONITOR SALE!! 

• 80 Columns x 24 lines 
• Green text display 

$6900 
• Easy to read - no eye strain 
• Up front brightness control 
• High resolution graphics 
• Quick start - no preheating 
• Regulated power supply 
• Attractive metal cabinet 

9" Data Monitor 
• UL and FCC approved 

• 15 Day Free Trial - 90 Day Immediate Replacement Warranty 

9" Screen -Green Text Display 
12" Screen -Green Text Display (anti-reflective screen) 
12" Screen - Amber Text Display (anti-reflective screen) 
14" Screen -Color Mon itor (national brand) 
* PLUS $9.95 for Connecting Cable. 

*$ 69.00 
*$ 99.00 
*$ 99.00 
*$249.00 

Display Monitors From Sanyo 

With the need for computing power growing every day, Sanyo has 
stepped in to meet the demand with a whole new line of low cost, high 
quality data monitors. Designed for commercial and personal com· 
puter use. All models come with an array of features, including up· 
front brightness and contrast controls. The capacity 5 x 7 dot 
characters as the input is 24 lines of characters with up to 

8SANVO 

80 characters per line. 
Equally important, all are built with Sanyo's commitment 
to technological excellence. In the world of AudioiVideo, San yo is 
synonymous with reliability and performance. And Sanyo quality is 
reflected in our reputation. Unlike some suppliers, Sanyo designs, 
manufactures and tests virtually all the parts that go into our products, 
from cameras to stereos. That's an assurance not everybody can 
give you! 

Official Video Products 
ot the Los Angeles 7984 Olympics 

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

--------------------------I Add $10.00 tor shipping , handling and Insurance. illinois residents' 
I please add 6% lax. Add $20.00 for CANADA, PUERTO RICO, HAWAII I 
I ordera. WE DO NOT. EXPORT TO OTHER COUNTRIES. I 
I Enclose Cashiers Check, Money Order or Personal Check. Allow 141 
I days for delivery, 2 10 7 days lor phone orders, 1 day express mail! I 
I Canada orders must be in U.S. doliars. Visa · MasterCard· C.O.D. I ._------------------------

PROTECTO 
EN T E R P R I Z E 5 (WELOV' OUR CUSTO"'RS) 

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



It's an interesting way to wile away the hours.

6x10 and 5 x 12 are not too hard; 4x15 will make

you work; and 3 x 20, which seems at first to be

the easiest, proves to be a real brain bender.

A sample solution to the 4x15 problem is

given in Figure 2.

Figure 2: A 4x 15 Solution

If humans can waste time trying to fit the

pieces, computers can do it too. "Pentominos"

does not run at blinding speed; it tries the pieces

at about the same speed as humans do. It's dumber

than human puzzle solvers: It will try to make a

piece fit in places we know instinctively are hope

less. But the computer has no intuition: It will

plod along, making dumb moves until it finds a

combination that fits.

The program tries the pieces "visibly"—that

is, you can see it putting the pieces in place, think

ing about its next move, and then taking a piece

back out when it becomes obvious (even to the

dumb computer) that it can't work there.

In a moment we'll get to more detail on how

it works. The computer always thinks about fitting

the upper-leftmost empty square, and it will tell

you which piece it is trying to fit there; that piece's

identity will be shown in a corner of the screen.

So you can track the computer's thoughts if you

wish.

It can take a few minutes or several hours to

find the next solution. This program is a good one

to set up for an overnight run. You might want to

turn off your TV set or monitor and let the com

puter hum away quietly all by itself.

When a solution is found, you can type CONT

at any blank place on the screen, and the computer

will go after the next solution.

How It Works

The pentominos and all their possible rotations

are stored in DATA statements. Only four squares

need to be described for each pentomino rotation,

since the information gives coordinates based

upon the starting square.

After reading in the data, the computer

uses the following logic. Line numbers are given

for those who would like to try examining the

program.

1. (Line 2010) The computer looks through

the list of pieces to find the first one that isn't being

used. Then it searches the board for a blank

square, starting at the left and searching each

112 COMPUTE! Moy1984

column top to bottom. That's the next place it will

try to fit a piece. If it can't find a blank, we have a

solution and will go to step 5.

2. {Line 2030) The piece just picked is set to

its first rotation.

3. (Line 2060) The computer tries to fit the

piece starting at the square it has identified. If it

doesn't fit, it will skip ahead to step 7.

4. (Line 2120) The piece fits, so the computer

puts it onto the board, onto the screen, and marks

off the piece as used. It then goes back to step 1 to

look for a new place to fit pieces.

5. (Line 2170) We have a solution! Stop and

wait for the user to admire us. If the user types

CONT, we'll keep going into step 6.

6. (Line 2190) We've reached a dead end, so

we go back and remove the last piece placed on

the board. If there are no pieces left, we quit; at

this point we will have found all the solutions.

7. (Line 2260) Let's rotate the current piece so

that we can try it in a different way. If we can find

a new rotation, we go back to step 3 to try the

piece. If not, we continue to step 8.

8. (Line 2300) The computer looks through

the list of pieces to find the next piece to be tried.

Then it goes back to step 2.

Variables And Arrays

If you're trying to read the program, it will be

worthwhile to have some information on variables

and arrays. Here are some useful ones:

Array B(X,Y) is the board. If the value is zero,

that part of the board is blank. When a board

square is used, the appropriate value in this array

is set to the number of the occupying piece; but

the important thing to remember is that it's set to

nonzero.

The DATA statements show all rotations of

all pieces. They are transferred to arrays X and Y:

Arrays X(rotation,C) and Y(rotation,C) tell

where to find the squares (X and Y) of each piece's

rotation. The rotation is taken from the DATA

statements.

Array P(rotation) tells which piece is involved

for each rotation of the above table.

Each Piece Has Data

Array P$(piece) is the name of the piece.

Array S(piece) tells where to find the starting

rotation for piece X.

Array T(piece) tells which rotation is currently

being used (or tried) for piece X.

Arrays X2(piece) and X2{piece) list the starting

square where piece A has been placed.

Tracking The Moves

Array U(move) lists the pieces in the order in

which we tried them.

The piece under consideration is designated

It's an interesting way to wile away the hours . 
6 x 10 and 5 x 12 are not too hard; 4 x 15 will make 
you work; and 3 x 20, which seems at first to be 
the easiest, proves to be a real brain bender. 

A sample solution to the 4 x 15 problem is 
given in Figure 2. 

Figure 2: A 4 x 15 Solution 

If humans Can was te time trying to fi t the 
pieces, compute rs can do it too . "Pentominos" 
does not run at blinding speed; it tries the pieces 
at about the same speed as humans do. It's dumber 
than human puzzle solve rs: It will try to make a 
piece fit in places we know ins tinctive ly are hope­
less. But the compu ter has no intuition: It will 
plod along, making dumb moves until it finds a 
combinatio n that fits . 

The program tries the pieces "visibly" - that 
is, you ca n see it putting the pieces in place, think­
ing about its nex t move, and then taking a piece 
back ou t when it becomes obvious (even to the 
dumb computer) that it can' t work there . 

In a moment we' ll get to more detai l on how 
it works. The computer a lways thinks about fitting 
the upper-leftmost empty square, and it will tell 
you which piece it is trying to fit there; that piece's 
identity will be shown in a corner of the screen. 
So you can track the computer' s thoughts if you 
wish . 

It ca n take a few minutes or severa l hours to 
find the next solution. This program is a good one 
to set up for an overnight run . You might want to 
turn off your TV se t or monitor and let the com­
puter hum away quietly a ll by itself. 

When a solution is found, you can type CO NT 
a t any blank place on the screen, and the computer 
will go after the next solution . 

How It Works 
The pen tominos and all their possible rotations 
a re s tored in DATA s tatements . Only four squa res 
need to be described for each pentomino rotation, 
since the information gives coordina tes based 
upon the sta rting square. 

After reading in the data, the computer 
uses the fo llowing logic. Line numbers a re given 
for those w ho would like to try examining the 
program. 

1. (Line 2010) The computer looks th rough 
the list of pieces to find the first one that isn ' t being 
used . Then it sea rches the board for a blank 
square, starting a t the le ft and searching each 
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column top to bottom . That's the nex t place it will 
try to fit a piece. If it can't fi nd a blank, we have a 
solution and will go to step 5. 

2. (Line 2030) The piece just picked is se t to 
its first rotation. 

3. (Line 2060) The computer tri es to fit the 
piece s tarting at the square it has identified. If it 
doesn' t fit, it will skip ahead to step 7. 

4. (Line 2120) The piece fits, so the computer 
puts it onto the board, onto the screen, and marks 
off the piece as used. I t then goes back to step 1 to 
look for a new place to fit pieces. 

5. (Line 2170) We ha ve a solution ' Stop and 
wa it for the user to admire us. If the use r types 
CONT, we' ll keep going into step 6. 

6. (Line 2190) We've reached a dead end , so 
we go back and remove the last piece placed on 
the board. If there are no pieces left, we quit; a t 
this point we will have found all the so lutions. 

7. (Li ne 2260) Let's rotate the current piece so 
that we ca n try it in a different way. If we ca n find 
a new rotation, we go back to step 3 to try the 
piece. If not, we continue to step 8. 

8. (Line 2300) The computer looks th rough 
the list of pieces to find the next piece to be tried . 
Then it goes back to step 2. 

Variables And Arrays 
If you' re trying to read the program, it will be 
worthwhile to have some information on variables 
and arrays. Here a re some useful ones: 

Array B(X, Y) is the board. If the va lue is zero, 
that part of the board is blank. When a boa rd 
square is used , the appropriate va lue in this array 
is se t to the number of the occupying piece; but 
the importa n t th ing to remember is tha t it' s set to 
nonzero. 

The DATA statements show all rotations of 
all pieces. They are transferred to arrays X and Y: 

Arrays X(rotation,C) and Y(rotation ,C) tell 
where to find the squares (X and Y) of each piece's 
rotation. The rotation is taken from the DATA 
s tatements. 

Array P(rotation) te lls which piece is invo lved 
fo r each ro tation of the above table. 

Each Piece Has Data 
Array P$(piece) is the name of the piece. 

Array S(piece) tells where to find the s tarting 
rotation for piece X. 

Array T(piece) tell s w hich rotation is cu rrently 
being used (or tried) for p iece X. 

Arrays X2(piece) and X2( piece) list the starting 
square where piece A has been placed . 

Tracking The Moves 
Array U(move) lis ts the pieces in the order in 
which we tried them. 

The piece under consideration is desig nated 



AARDUARK LTD

DUNGE0N5

m

MARS'

VIDEO ADVENTURES
IM

DUNGEONS OF MAGDARR-Serious
D of D for up to 8 players.
Features full 3d GRAPHICS!
You get a choice of several
characters that grow from

game to game and are

interchangeable with char

acters from our famous

Dungeons of Death game. A
real dungeon with level after

level of monsters to conquer
and treasures to find - all in
hi-res 3d graphics.

Available Or: IRS8OC IBM PC. CMD64

TAPE J1935 DISK $24 &

QUEST - A different kind of
Graphic Adventure, it is
played on a computer
generated mape of Alesia.

You'll have to build an army

and feed them through
combat, bargaining, explo
ration of ruins and temples,

and outright banditry! Takes
2-5 hours to play and is
different each time.

Available On TRS80C 16K. CMD64. VIC20 13K. MC10

16K. 1199 (EXT. BASIC). IBMPC

TAPE $14.95 DISK 119.95

MARS - Your ship crashed on
the Red Plane and you have

to get home. You will have to

explore a Martian City,

repair your ship, and deal

with possibly hostile aliens to

get home again. This is
recommended as a first

Adventure. It is in no way

simple - playing time
normally runs from 30 to 50

hours, but it lets you try out

Adventuring before you

battle the really tough ones.

Full Graphics Adventure.

Available On: TRS80C CMD W. IBM PC

TAPE S19.95 DISK $24.95

BAG-IT-MAN - The ultimate
arcade game for TRS80C or

MCD64. This one has three
screens full of BAGS OF

GOLD, CARTS & ELE

VATORS TO RIDE IN, MINE
SHAFTS, and TWO NASTY

GUARDS. Great sound and

color and continuous

excitement.

Available Oir 1RS80C 32K, CMD64

TAPE $19.95 DISK $24.95

STARFIRE - If you enjoyed
StarRaiders or StarWars,

you will love Starfire. It is not
a copy, but the best shoot-

em-up, see them in the

window space game on the
CMD64 or TRS80C. The

fantastic graphics will put
you right in the control room

as you hyperspace from

quadrant to quadrant
fighting the aliens and
protecting your bases.

Available On IRS80C 16K. CMOW

TAPE $19.95 DISK $24.95

PYRAMID ■ ONE OF THE TOUGHEST
ADVENTURES. Average time
through the pyramid is 50 -

70 hours. Clues are
everywhere and some

ingenious problems make

this popular around the

world. FULL GRAPHIC

ADVENTURE.

Available Dn. TRS80C16K. CMD64. MC101GK. IBM PC

TAPE S1995 DISK $24.95

NEW! GRAPHIC ADVENTURES
AARDVARK offers over 120 original high quality programs.
Send one dollar for a current catalog and receive a S1.00
gift certificate good towards your next purchase.

Authors-AAROVARK pays top dollar for high quality
programs. Send a copy today for a personal review and

editorial help.

TO ORDER: Send amount indicated plus $2.00 shipping, per order. Include quantity desired and your preference al tape or disk.

Be sure to indicate type of system and amount ol memory. When using charge card to order by mail, be sure to include expiration date.

CHARGE CARDS

WELCOME

AARDVARK

1-313-669-3110
PHONE ORDERS ACCEPTED

8:00 a.m. to 8:00 p.m. E.S.T.. MON-FRI

2352 S. COMMERCE ■ WALLED LAKE. Ml 48089 • (313) 669-3110

CM064 / TRS80C / IBMPC / VIC20 / TI99

, 

AARDVARK LTD. 
VIDEO ADVENTURESTM 

DUNGEONS Of MAGOARR - Serious 
o of 0 for up to 8 players. 
Features full 3d GRAPHICS! 
You get a choice of several 
characters that grow from 
game to game and are 
interchangeable with char­
acters from our famous 
Dungeons of Death game. A 
real dungeon w ith Jevel after 
level of monsters to conquer 
and treasures to find - all in 
hi-res 3d graphics. 

Available On: TRSto::. IBM pc, Chl064 
TAPE 11[95 DISK 124.95 

OUEST • A different k ind of 
Graphic Adventure, it is 
played on a computer 
generated mape of Alesia. 
You'll have to build an army 
and feed them through 
combat, bargaining, explo­
ration of ruins and temples, 
and outright banditry! Takes 
2 - 5 hours to p lay and is 
different each time. 

A.ail,bl, O. TRm 1611. CltIl64. ~C211 13K. IICIO 
16~ TI99 IEXT. BASlq. 18MI\: 
TAPE 114.95 DISK 119.95 

MARS· Your Ship crashed on 
the Red Plane and you have 
to get home. You will have to 
explore a Martian C ity, 
repair your ship , and deal 
with possibly hostile aliens to 
get home again. This is 
recommended as a first 
Adventure. It is in no way 
simple - playing time 
normally runs from 30 to 50 
hours, but it lets you tryout 
Adventuring before you 
battle the really tough ones. 
Full Graphics Adventure. 

Available On: TRSat CillO 64. IBM PC 

TAPE IIR95 DISK 124.95 

BAG-IT-MAN - The u llimale 
arcade game for TRSBOC or 
MCD64. This one has three 
screens full of BAGS OF 
GOLD , CAR TS & ELE­
VATORS TO RIDE IN, MINE 
SHAFTS, and TWO NASTY 
GUARDS. Great sound and 
color and con tinuous 
excitement. 

Available On: TRm :12K, CMD64 

TAPE 119.95 DISK 124.95 

STARflRE - II you enjoyed 
StarRaiders or Star Wars. 
you will love Starfire. It is not 
a copy. but the best shoot­
em-up. see them in the 
window space game on the 
CMD64 or TRSBOC. The 
fantastic graphics w ill put 
you r ight in the control room 
as you hyperspace from 
quadrant to quadrant 
fight ing the aliens and 
protecting you r bases. 

Available Ill: TRS8X 16K. CM064 

TAPE 119.95 DI SK 124.95 

PYRAMID - ONE Of THE TOUGHEST 
ADVENTURES. Average lime 
through the pyramid is 50 -
70 hours . Clues are 
everywhere and some 
ingenious problems make 
this popular around the 
world . FULL GRAPHIC 
ADVENTURE. 

A .. iI ,~ , On: TRS8(t 1611. CMII64. MCIO 1611. IBM I\: 
TAP[ 11[95 DISK 124.95 

STARFffiED 

NEWI GRAPHIC ADVENTURES 
AARDVARK offers over 120 original high quality programs. 
Send one doll ar for a current catalog and receive a $1 .00 
gift certificate good towards your next purchase. 

Authors· AARDVARK pays top dollar for high quality 
programs. Send a copy today for a personal review and 
editorial help. 

TO ORDER: Send amounl indlcaled plus $2.00 shipping, per order. Include quantlly desired and your prelerence ollape or disk. 
Be sure to indicate Iype of system and amount 01 memory. When using charge card to order by maii. be sure 10 include expiration date. 

CHARGE CARDS [ VISA I 
WElCOME 1-313-669-311 0 PHONE ORDERS ACCEPTED 

8:00 a .m . to 8 :00 p.m. E.S.T .. MON·FRI 

AARDVARK /I~ S~'te 2352 S. COMMERCE· WALLED LAKE, MI 48088 • (313) 669·31 10 

CMD64 / TRS8DC / IBMPC / VIC2D / Tl99 



_. -».,.... «. - .«-..«, Program 1:Pentominos For Commodore
Figure 3: Partial Solution. The Program Will Be **

Trying To Fit The Point Marked X. Refer to the "Automatic Proofreader article before typing this

program in.

by P; its current rotation, of course, will be T(P).

When we place a piece, we log it into array U

and use PI to keep track of how many pieces have

been used.

Program Variations

The program could be speeded up significantly

by using a compiler or by converting it to machine

language. I have chosen not to do that for two

reasons: compatibility and readability.

A machine language version would neverthe

less be quite straightforward to write. No special

math or other logic is involved. Such a program

would be very fast. But it would not be universal,

since different machines would need to load the

program into different memory locations.

If you go for many solutions, you should

realize that some of the solutions are transforma

tions of others. Given one solution, others can be

found by inverting it left to right or top to bottom.

This means that each solution is really four solu

tions; but the computer will find each of the four

as it works. If this is not desired, the extra solutions

can be eliminated by removing all but two of the

rotations of a single eight-rotation piece. That

way, the reflected solutions couldn't happen:

That piece can appear in only one orientation.

For example, we could eliminate reflected

solutions by changing line 770 to DATA R,2 and

then deleting lines 800 to 850 inclusive.

Making It Smarter

The program would run faster if it didn't show its

moves on the screen, but watching it work is most

of the fun. For one thing, it may remind you of an

important aspect of computers: They're dumb,

but they're faithful.

The computer will lumber along, trying dumb

moves. But it won't get tired, and it will eventually

reach the solution.

Yes, we could add extra logic to make the

computer smarter. We could ask the computer to

scan for some of the obviously impossible situa

tions that it does not recognize at all with the pres

ent program. But there's a danger: The computer

could waste more time being smart than it does

being dumb.

Copyright © 1984 Jim Butterfield
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100 PRINT CHRSQ42) "{CLRj (5

NOS(DOWN 1 "
110 DATA 1,2

120 DATA 0,1,0,2,0,3,0,4

130 DATA 1,0,2,0,3,0,4,0

140 DATA X,l

150 DATA 1,-1,1,0,2,0,1,1

160 DATA V,4

170 DATA 0,1,0,2,1,0,2,0

180 DATA 0,1,0,2,1,2,2,2

190 DATA 1,0,2,0,2,1,2,2

200 DATA 1,0,2,0,2,-1,2,-2

210 DATA T,4

220 DATA 0,1,0,2,1,1,2,1

230 DATA 1,0,1,1,2,0,1,2

240 DATA 1,0,2,0,1,-1,1,-2

250 DATA 2,-1,2,0,2,1,1,0

260 DATA W,4

270 DATA 0,1,1,1,1,2,2,2

280 DATA 1,0,1,1,2,1,2,2

290 DATA 0,1,1,-1,1,0,2,-1

300 DATA 1,-1,1,0,2,-2,2,-1

310 DATA U,4

3 20 DATA 0,2,1,0,1,1,1,2

330 DATA 2,0,0,1,1,1,2,1

340 DATA 0,1,1,0,2,0,2,1

3 50 DATA 1,0,0,1,0,2,1,2

360 DATA F,8

370 DATA 0,1,1,-1,1,0,2,0

380 DATA 1,-1,2,-1,1,0,1,1

390 DATA 1,-1,1,0,1,1,2,1

400 DATA 1,-1,1,0,2,0,2,1

410 DATA 0,1,1,1,1,2,2,1

420 DATA 1,0,1,1,2,1,1,2

430 DATA 1,0,1,1,2,-1,2,0

440 DATA 1,-2,1,-1,2,-1,1,0

450 DATA L,8

460 DATA 1,0,2,0,3,0,3,1

470 DATA 0,1,0,2,0,3,1,3

480 DATA 1,-3,1,-2,1,-1,1,0

490 DATA 1,0,2,0,3,0,3,-1

500 DATA 1,0,2,0,3,0,0,1

510 DATA 0,1,0,2,0,3,1,0

5 20 DATA 0,1,1,1,2,1,3,1

530 DATA 1,0,1,1,1,2,1,3

540 DATA Y,8

550 DATA 0,1,0,2,0,3,1,1

560 DATA 1,0,2,0,3,0,1,1

570 DATA 1,-1,1,0,1,1,1,2

580 DATA 1,-1,1,0,2,0,3,0

590 DATA 0,1,0,2,0,3,1,2

600 DATA 1,0,2,0,3,0,2,1

610 DATA 1,-2,1,-1,1,0,1,1

620 DATA 1,0,2,0,3,0,2,-1

630 DATA Z,4

640 DATA 0,1,1,1,2,1,2,2

650 DATA 1,0,1,1,1,2,2,2

660 DATA 1,-2,1,-1,1,0,2,-2

670 DATA 2,-1,1,0,2,0,0,1

680 DATA P,8

690 DATA 0,1,1,0,1,1,2,0

700 DATA 1,0,0,1,1,1,0,2

710 DATA 0,1,1,0,1,1,1,2

7 20 DATA 1,0,0,1,1,1,2,1

730 DATA 1,-1,1,0,2,-1,2,0

740 DATA 1,-1,1,0,0,1,1,1

7 50 DATA 0,1,0,2,1,1,1,2

right!pentomi

:rem 140

:rem 83

:rem 107

:rem 108

:rem 100

:rem 152

:rem 103

:rem 108

:rem 113

:rem 114

:rem 196

:rem 97

rem 106

rem 107

rem 198

rem 155

rem 105

rem 113

rem 114

rem 202

rem 242

:rem 99

:rem 107

:rem 108

:rem 108

:rem 109

:rem 93

:rem 155

:rem 203

:rem 159

:rem 151

:rem 108

:rem 109

:rem 154

:rem 246

:rem 99

:rem 114

:rem 115

:rem 251

:rem 162

:rem 106

:rem 107

:rem 111

:rem 112

:rem 112

:rem 112

:rem 113

:rem 159

:rem 160

:rem 117

:rem 109

:rem 199

:rem 156

:rem 109

:rem 114

:rem 115

:rem 251

:rem 159

:rem 108

:rem 115

:rem 107

:rem 109

:rem 110

:rem 202

:rem 156

:rem 114

Igure 3: Partial SolutIon. lIIe Plogram Will Be Program 1: Pentominos For Commodore 

ng To FlIlIIe PoInt Malkad X. Refer to the "Automatic Proofreader' a rticte before typing this 
program in. 

I ~ 
11!!0 PR I NT CHR$( 14 2 ) "[ CLR )[ 5 RIGHT) PENTOMI 

NOS [ DOWN)" :re m 140 
110 DA'rA I,2 :rem 8 3 
120 DATA 0,1,0,2,121,3 , 0,4 :rem 107 
130 DATA 1,0,2,0,3.O,4,0 :rem 10A 
140 DATA X,l : r e m 100 
150 DATA 1,-1,1,0,2,O , 1,1 :rem 152 
160 DATA V, 4 : rem 103 
170 DATA O,1 , 0,2,1,0,2,0 :re m 108 

by P; its current rota tion, of course, will be T(P) . 180 DATA 0,1,0,2 ,1 ,2 , 2,2 :rem 113 
When we place a piece, we log it into array U 190 DATA 1,0,2,,,",,2,1,2,2 :rem 114 

200 DATA 1 , 0,2,0 , 2 ,-1 , 2, - 2 : r em 196 and use PI to keep track of how many pieces have 210 DATA T,4 :rem 97 
been used . 223 DATA 12',1,0,2 , 1 , 1,2,1 :rem 106 

Program Variations 
230 DATA 1,0,1,1,2 , 0 , 1 , 2 :rem 107 
243 DATA 1,0,2,0,1,-1,1,-2 :rem 198 

The program could be speeded up significantly 250 DATA 2,-1 , 2,0,2,1,1,0 :rem 155 
by using a compiler or by converting it to machine 260 DATA W,4 :re m 105 

270 DATA 0,1,1,1,1,2,2,2 :rem 113 lang uage. I have chosen not to do that for two 280 DATA 1 , 0 , 1,1,2,1,2,2 : rem 114 
reasons: compatibility and readability. 290 DATA 3,1,1 , -1,1,0 , 2,-1 : rem 202 

A machine language ve rsion would neverthe- 300 DATA 1,-1,1,0,2,-2,2,-1 :r.em 242 
less be quite straightforward to w rite. No special 310 DATA U,4 :rem 99 

math or other logic is involved . Such a program 320 DATA 0,2,1 , 0,1,1,1,2 :rem 107 
330 DATA 2,0,0,1,1, 1 ,2,1 :rem 108 would be very fa st. But it would no t be unive rsa l. 343 DATA 3,1,1,3 , 2,3 , 2,1 :rem 138 

s ince different machines would need to load the 350 DATA 1,3, 3 , 1 ,3, 2 ,1, 2 : rem 109 
program into di ffe rent memory loca tions. 360 DATA F,8 : rem 9 3 

If you go for many solutions, you should 370 DATA 3,1,1,-1,1,3,2 , 0 :rem 155 
rea lize that some of the solutions are transforma- 380 DATA 1 , -1, 2 ,-1,1,0,1,1 : rem 203 

tions of others. Given one solution, others can be 390 DATA 1,-1,1,0 , 1,1, 2 ,1 :re m 159 
403 DATA 1 , -1,1 , 0,2,0,2,1 :re m 151 

found by inve rting it left to right or top to bottom. 410 DATA 0,1,1,1,1,2,2,1 :rem 108 
This means tha t each solution is really four solu- 420 DATA 1 , 0 , 1 , 1, 2 ,1,1, 2 : rem 109 
tions; but the computer will find each of the four 43 0 DATA 1,0,1 , 1,2,-1 , 2 , 0 :rem 1 54 

as it works. If this is not desired, the ex tra solutions 440 DATA 1,-2,1,-1 , 2,-1,1 , 0 : rem 246 
450 DATA L,8 :rem 99 

can be eliminated by removing a ll but two of the 460 DATA 1,0, 2, 0 , 3, 0,3 ,1 : r em 114 
rotations of a single eight-rota tion piece. That 4 70 DATA 0,1,0, 2 , "' , 3 ,1,3 :re m 115 
way, the re fl ected solutions couldn' t happen: 480 DATA 1, -3,1, -2 , 1, -1, 1 , 0 :re m 251 
Tha t piece can appea r in on ly one orientation . 490 DATA 1,0, 2, 0,3,0,3,-1 :rem 162 

503 DATA 1,0,2,0,3,0,",1 :rem 106 For example, we could eliminate refl ected 510 DATA 0,1," , 2,0,3,1," :re m 107 
solu tions by changing line 770 to DATA R,2 and 523 DATA 0,1 ,1,1 ,2,1,3,1 : rem 111 
then deleting lines 800 to 850 inclusive. 530 DATA 1,0,1,1,1, 2 ,1,3 :rem 112 

540 DATA Y,8 : rem 112 
Making It Smarter 550 DATA 0,1,0, 2 ,0,3,1,1 :re m 112 
The program would run faster if it didn' t show its 563 DATA 1,3,2,0,3,3,1,1 :rem 113 

573 DATA 1, -1 ,1,0,1 , 1 , 1,2 :rem 159 moves on the screen, but watching it work is most 580 DATA 1,-1,1,O,2 , 0, 3 ,0 : r e m 160 
of the fun . For one thing, it may remind you of an 590 DATA eI, 1 , " , 2 ,0, 3 , 1, 2 : rem 117 
important aspect of computers: They're dumb, 600 DATA 1,3,2,0,3,0,2,1 : rem 109 
but they' re faithful. 610 DATA 1,-2, 1 ,-1,1,0,1,1 : r em 199 

The computer will lumber along, trying dumb 620 DATA 1 , 0 , 2 , 0,3,0,2,-1 : rem 156 
630 DATA Z,4 : rem 109 moves . But it won' t get tired , and it will eventually 643 DATA 0 , 1,1, 1, 2,1, 2 , 2 : rem 114 reach the solution. 650 DATl\ 1 , 3 , 1 , 1 ,1, 2 , 2 , 2 :re m 115 

Yes, we could add extra logic to make the 660 DATA 1 , -2,1, -1,1, 0 ,2,-2 : r e m 251 
computer smarter. We could ask the compute r to 67 0 DATA 2 ,-1,1,0,2,0,0,1 :rem 159 
scan for some of the obviously impossible situa- 6 80 DATA P ,8 : rem 108 

690 DATA 0,1,1," , 1,1, 2 , 0 :rem 115 tions tha t it does not recognize at all with the pres- 700 DATA 1,0 , 0,1 , 1 , 1,0 , 2 :rem 107 
ent program . But there's a danger: The computer 710 DATA 0,1,1,0,1,1 , 1,2 :rem 109 
could was te more time being smart than it does 720 DATA 1 , 0 , 0,1 , 1 , 1 , 2 , 1 :rem 110 
being dumb. 731!J DATA 1 ,-1,1, " , 2 ,-1,2, 0 :rem 202 

740 DATA 1 ,-1 ,1, 0 ,0,1,1 , 1 :re m 156 
Copyright © 1984 Jilll Butterfield 750 DATA 0 , 1 , 0, 2 ,1,1,1, 2 :rem 114 

114 COMPUTE! Moy 1984 



The Professional Systems People And

MEDEEHH IwJtSfflS
Present Products From

commodore
And
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CBM PRODUCTS

8032 Computer

8050 Disk Drive

8250 Disk Drive

9060 Hard Disk

8023 Printer

6400 Printer

i 619.00

979.00

1279.00

1979.00

529.00

1399.00

r C-64 STUFF
C-64 Computer

1541

1702

! 1526

! 1600

Disk Drive

Monitor

Printer

Modem

80Col. Card

| MSC Dual & Single Drives

$219.00

249.00

249.00

339.00

69.00

59.00

CALL

SOFTWARE

SBSYS 8032, 8096 & B-Series
The Small Business System

Available for twin 8250 systems.

GL, AP, AR, INV. & payroll

modules all communicate.

LEGlSYS 8032, 8096 & B-Series.
The total legal office information,

accounting and tickler system.

LOADSYS 8032, 8096 & B-Series.
The total truck brokerage accounting

system. Call for free intro consulting.

Call Toll-Free by dialing:

Outside Texas: 1-800-221-WORX

.nside Texas: 1-800-692-4265, wait for
beep, then dial 008-3378, wait for tone and dial 993

or Lubbock 806/797-2623, Dallas/Ft. W.817/589-2622.

PERSYS - 64 for the
'checkbook hacker or the double-entry,

'serious-stuff accounting buff.

PerSys Professional
... the affordable, communicating

module accounting system for business.

Clear instructions that assume yer a

dummy! Computer assigned debits &

credits ... too many reports to list ...

either version turns little computers into

veritable giants!

PERSYS 64 Tape: $69 Disk: $79

PerSys Professional
General Ledger - as low as $129

AR, AP, INV & Payroll-as low as $99 ea.

Send $1 for catalog, refundable on first order.

VISA & MasterCard. Add 3% Surcharge.

Prices for mail order only, subject io change wiihoui notice.
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THE SMALL BUSINESS SYSTEM 
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The IOtal legal office informa tion, 
accounting and tickler system . 
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AR , AP, INV & Payroll - as low as $99 ea. 

Send S I for cata log, refundable on first order. 
VISA & MasterCard. Add 3"70 Surcharge. 
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760 DATA 1,0,2,0,1,1,2,1

770 DATA R,8

780 DATA 0,1,0,2,1,2,1,3

790 DATA 1,0,2,0,2,1,3,1

800 DATA 1,-1,1,0,2,-1,3,-1

rem XI5

rem 110

rem 119

rem 120

rem 247

rem 154

rem 114

rem 115

rem 206

rem 204

:rem 85

rem 138

:rem 40

810 DATA 1,-1,1,0,0,1,0,2

820 DATA 0,1,1,1,1,2,1,3

830 DATA 1,0,1,1,2,1,3,1

840 DATA 1,0,2,-1,2,0,3,-1

850 DATA 1,-2,1,-1,1,0,0,1

860 DATA A,0

870 V$=M[HOME}(13 DOWN}"

880 H?="{23 RIGHT]"
1000 DIM X(63,4),Y(63,4),P(64),P$(13),S(1

3),T(13),B(6,20) :rem 36

1001 DIM X1{5),Y1<5),X2{12),Y2(12),U(12)

:rem 241

1010 READ P$,N:IF N=0 GOTO 1070 :rem 81

1020 T=T+1:P$(T)=P$:S(T)=V+1 :rem 41

1030 FOR J=V+1 TO V+N:P(J)=T :rem 12

1040 FOR K=0 TO 3:READ X(J,K),Y(J,K):NEXT

K,J :rem 203

1050 V=V+N:PRINT P$; :rem 158

1060 GOTO 1010 :rem 194

1070 PRINTLEFT?(V$,5);:PRINT"CHOOSE:

{DOWN}" :rem 34

1080 FOR J=3 TO 6:PRINT J;"BY";60/J;"

{DOWN}":NEXT J :rem 219

1090 INPUT "SELECT 3 THRU 6";W1 :rem 205

1100 IF WK3 OR Wl>6 OR Wl<>INT(Wl) GOTO

{SPACE}1070 :rem 77

1110 W2=60/W1 :rem 166

1120 PRINT "(CLR}" :rem 40

2000 REM FIND NEW SPACE TO FILL :rem 231

2010 GOSUB 3000:P=J:GOSUB 3200:IF XI>W2 G

OTO 2170 :rem 178

2020 REM GET A NEW PIECE :rem 25

2030 T(P)=S(P) :rem 235

2040 PRINT "{HOME}";P$(P);"{11 DOWN}"
:rem 52

2050 REM TRY FITTING PIECE :rem 37

2060 C$=P$(P):X1{0)=X1:Y1(0)=Y1:FOR J=l T

0 4 :rem 71

2070 X=X(T(P),J-1)+X1:Y=Y(T(P),J-1)+Y1:X1

(J)=X:Y1(J)=Y :rem 100

2080 IF X<1 OR Y<1 OR X>W2 OR Y>V/1 GOTO 2

260 :rem 8

:rem 119

:rem 76

2090 IF B(Y,X)<>0 GOTO 2260

2100 NEXT J

2110 REM IT FITS - PUT PIECE IN PLACE

: rem 3

2120 B=P:FOR J=0 TO 4 :rem 67
2130 X=X1(J):Y=Y1(J):GOSUB 3500 :rem 246

2140 NEXT J :rem 80

2150 X2(P)=X1:Y2(P)=Y1:P1=P1+1:U(P1)=P:GO

TO 2010 :rem 223

2160 REM BOARD FILLED :rem 197

2170 PRINT "[HOME}{2 SPACES } SOLUTION" ;: EN
D :rem 119

2180 REM UNDRAW LAST ONE :rem 150

2190 P=U(P1) :U(P1)=0:P1 =P1-1:IF PK0 THEN

PRINT"THAT'S ALL":END :rem 112

2200 B=0:X=X2(P):Y=Y2(P):C$=" ":GOSUB 350

0 :rem 13

2210 X1=X:Y1=Y:FOR J=l TO 4 :rem 237
2220 X=X(T{P),J-1)+X1:Y=Y(T(P),J-1)+Y1:X1

(J)=X:Y1(J)=Y :rem 97

2230 GOSUB 3500 :rem 15

2240 NEXT J :rem 81

2250 REM ROTATE THE PIECE :rem 195

2260 T(P)=T(P)+1:IF P(T(P))=P GOTO 2060

:rem 58

2270 REM GIVE UP ON PIECE :rem 130

2280 T(P)=0 :rem 46

2 290 REM LOOK FOR NEW PIECE :rem 29

2300 P=P+1:IF P>12 GOTO 2190 :rem 189

2310 IF T(P)<>0 GOTO 2300 :rem 242

2320 GOTO 2030 :rem 197

3000 FOR J=l TO 12:IF T(j)<>0 THEN NEXT J

:rem 130

3010 RETURN :rem 164

3200 FOR Xl=l TO W2:FOR Yl=l TO Wl:rem 19

3210 IF B(Yl,Xl)-0 GOTO 3230 :rem 149

3220 NEXT Y1,X1 :rem 69

3230 RETURN :rem 168

3500 PRINT LEFT$(V?,Y+2);LEFT$(H$,X);C$:B

(Y,X)=B :rem 231

3510 RETURN :rem 169

Program 2: Pentominos For Atari

Refer to the "Automatic Proofreader" article before typing this

program in.

FE 100 PRINT "<CLEAR)PLEflSE WAIT... I

NITIflLIZING ARRAYS":POKE 752,1:

PDSITION 0,0

FD110 DATA 1,2

SL120 DATA 0,1,0,2,0,3,0,4

SH130 DATA 1,0,2,0,3,0,4,0

GE 140 DATA Xf 1

JI150 DATA 1,-1,1,0,2,0,1,1

EH 160 DATA V, 4

6H170 DATA 0,1,0,2,1,0,2,0

HB 180 DATA 0,1,0,2,1,2,2,2

HC 190 DATA 1,0,2,0,2,1,2,2

tf 200 DATA 1,0,2,0,2,-1,2,-2

6B 210 DATA T,4

SK 220 DATA 0,1,0,2,1,1,2,1

6L 230 DATA 1,0,1,1,2,0,1,2

HG 240 DATA 1,0,2,0,1,-1,1,-2

JL 250 DATA 2,-1,2,0,2,1,1,0

GJ 260 DATA W, 4

H6 270 DATA 0,1,1,1,1,2,2,2

HC280 DATA 1,0,1,1,2,1,2,2

NK 290 DATA 0,1,1,-1,1,0,2,-1

PC 300 DATA 1,-1,1,0,2,-2,2,-1

6D 310 DATA U, 4

6L 320 DATA 0,2,1,0,1,1,1,2

GM 330 DATA 2,0,0,1,1,1,2,1

611340 DATA 0,1,1,0,2,0,2,1

SN 350 DATA 1,0,0,1,0,2,1,2

FN 360 DATA F, 8

JL 370 DATA 0,1,1,-1,1,0,2,0

ML 380 DATA 1,-1,2,-1,1,0,1,1

1? 390 DATA 1,-1,1,0,1,1,2,1

JH400 DATA 1,-1,1,0,2,0,2,1

Gfl 410 DATA 0,1,1,1,1,2,2,1

6N420 DATA 1,0,1,1,2,1,1,2

Jt: 4 30 DATA 1,0,1, 1,2,-1,2,0

PG440 DATA 1,-2,1,-1,2,-1,1,0

6D 450 DATA L, 8

HC 460 DATA 1,0,2,0,3,0,3,1

HD 47 0 DATA 0,1,0,2,0,3,1,3

PL 480 DATA 1,-3,1,-2,1,-1,1,0

KC 490 DATA 1,0,2,0,3,0,3,-1

6K 500 DATA 1,0,2,0,3,0,0,1

EL 510 DATA 0,1,0,2,0,3,1,0

SP 520 DATA 0,1,1,1,2,1,3,1

Hfi530 DATA 1,0,1,1,1,2,1,3

m540 DATA Y,8

Hfi 550 DATA 0,1,0,2,0,3,1,1

HB 5 60 DATA 1,0,2,0,3,0,1,1

JP570 DATA 1,-1,1,0,1,1,1,2

KA 580 DATA 1,-1,1,0,2,0,3,0

HF 590 DATA 0,1.0,2,0,3,1,2

116 COMPUTE! May 1984

760 DATA 1,0,2,0,1,1,2,1 : rem 115 
770 DATA R,B : rem 110 
780 DATA 0,1,0,2,1,2,1 , 3 :rem 119 
790 DATA 1,0,2,0 , 2,1,3,1 :rem 120 
800 DATA 1,-1,1,0, 2, -1, 3,-1 :rem 247 
8 10 DATA 1,-1,1,0,0,1,0,2 :re m 1 54 
820 DATA 0,1,1,1,1,2,1,3 :rem 114 
830 DATA 1,0,1,1,2,1,3,1 :rem 115 
840 DATA 1 , 0,2,-1,2,0,3, - 1 :rem 206 
850 DATA 1, - 2 , 1 ,-1,1, 0 , 0,1 :rem 204 
860 DATA A, 0 :rem 85 
870 V$= "{HO~IE] {13 DOliN]" :rem 138 
880 H$=" (23 RIGHT] " : r e m 40 
1000 DIM X(63,4),Y(63 , 4),P(64) , P$(13) , S(1 

3),T(13).B(6,20) :rem 36 
1001 DIM Xl(5) , Yl(5),X2(12) , Y2(12),U(12) 

:rem 241 
1010 READ P$,N:IF N=0 GOTO 1070 :rem 81 
1020 T=T+l:P$(T)=P$ : S(T)=V+l : rem 41 
1330 FOR J=V+l TO V+N:P(J)=T :rem 12 
1040 FOR K=0 TO 3 : READ X(J , K),Y(J , K):NEXT 

K,J :rem 203 
1050 V=V+N : PRINT P$: :rem 158 
1060 GOTO 1010 :rem 194 
10 70 PRINTLEFT$(V$,5)::PRINT"CHOOSE : 

(DOWN)" : rem 34 
1080 FOR J=3 TO 6 : PRINT J :"BY": 60 / J :" 

(DOWN] ":NEXT J :rem 219 
1090 INPUT "SELECT 3 THRU 6" :Wl :rem 205 
1100 IF W1<3 OR W1>6 OR IH<>INT(W1) GOTO 

{SPACE]1070 :rem 77 
1110 W2=60 / W1 :rem 166 
1120 PRINT "(CLR]" :rem 40 
2000 REM FIND NEW SPACE TO FILL :rem 231 
2010 GOSUB 3000:P=J:GOSUB 3200:IF Xl>W2 G 

OTO 2170 : r em 178 
2020 REM GET A NEW PIECE :rem 25 
2030 T(P)=S(p) :rem 235 
2040 PRINT "{HOME]":P$(P):"{II DOWN] " 

:rem 52 
2050 REM TRY FITTING PIECE :rem 37 
2060 C$=P$(P):X1(0)=X1:Yl(0)=Y1 : FOR J=l T 

o 4 : rem 71 
2070 X=X(T(P) , J-1)+X1 : Y=Y(T(P),J- 1)+Y1 : X1 

(J)=X:Yl(J)=Y :rem 100 
2080 IF X<1 OR Y<1 OR X>112 OR Y>,11 GOTO 2 

260 :rem 8 
2090 IF B(Y,X)<>0 GOTO 2260 :rem 119 
2100 NEXT J :rem 76 
2110 REM IT FITS - PUT PIECE IN PLACE 

:rem 3 
2120 B=P:FOR J=0 TO 4 :rem 67 
2130 X=X1(J):Y=Y1(J):GOSUB 3500 :rem 246 
2140 NEXT J : rem 80 
2150 X2(P)=Xl:Y2(P)=Y1:P1=P1+1:U(P1)=P:GO 

TO 2010 : rem 223 
2160 REM BOARD FILLED :rem 197 
2170 PRINT "{HOME]{2 SPACES]SOLUTION"::EN 

D : rem 119 
2180 REM UNDRAW LAST ONE :rem 150 
2190 P=U(P1):U(P1) =0 :P1=P1-1:IF P1<0 THEN 

PRINT"THAT'S ALL":END :rem 112 
2200 B=0:X=X2(P):Y=Y2(P):C$=" ":GOSUB 350 

o : rem 13 
2210 X1=X:Yl=Y:FOR J=l TO 4 :rem 237 
2220 X=X(T(P) , J - 1)+X1 : Y=Y(T(P) , J - 1)+Y1:X1 

(J)=X:Y1(J)=Y : rem 97 
2230 GOSUB 3500 : rem 15 
2240 NEXT J : rem 81 
2250 REM ROTATE THE PIECE :rem 195 
2260 T(P)=T(P)+l:IF P(T(P»=P GOTO 2060 

116 COMPUTE! May 198.1 

2270 REM GIVE UP ON PIECE 
2280 T(P)=0 
2290 REM LOOK FOR NEW PIECE 
2300 P=P+l:IF P>12 GOTO 2190 
2310 IF T(P)<>0 GOTO 2300 
2320 GOTO 2030 

:rem 58 
: rem 130 

:rem 46 
: rem 29 

:rem 189 
: rem 242 
:rem 197 

3000 FOR J=l TO 12:IF T(J)<>0 THEN NEXT J 
:rem 130 

3010 RETURN : rem 164 
3200 FOR X1=1 TO W2:FOR Yl=l TO W1:rem 19 
3210 IF B(Y1 ,X1)=0 GOTO 3230 :rem 149 
3220 NEXT Y1,X1 :rem 69 
3230 RETURN :rem 168 
3500 PRINT LEFT$(V$ ,Y+2):LEFT $(H$ ,X): C$ :B 

(Y,X)=B :rem 231 
3510 RETURN : rem 169 

Program 2: Pentominos For Afari 
Refer to the "Automatic Proofreode(' article before typing this 
program in. 
FE 100 PRINT " {CLEAR)PLE ASE WAIT ... 

NITIALIZING ARRAVS" : POKE 752. 1: 
POS ITION 0,O 

Fa 110 DATA 1,2 
Sl 1 20 DATA 0,1,0,2,0,3,0,4 
611 130 DATA 1,0 ,2,'21 , 3,0 ,4,0 
6f 140 DATA X,1 
JI 15'21 DATA 1, - 1,1, 0,2,0,1,1 
6H 160 DATA V,4 
61117'21 DATA 0,1,0,2,1,0,2,0 
HB 180 DATA 0,1,'21 , 2,1 , 2,2,2 
He 19o DATA 1,0, 2,0,2, 1, 2,2· 
liE 200 DATA 1, 0,2, 0,2, -1 , 2, -2 
68210 DATA T,4 
Sr.22 0 DATA O,1,O,2,1,1,2,1 
61230 DATA 1,O , 1,1,2,O,1,2 
1162 40 DATA 1,O,2,O,1,-1,1,-2 
Jl25 0 DATA 2,-1,2,O,2,1,1,O 
6J2 60 DATA W,4 
HB2 70 DATA 0,1,1,1,1,2,2,2 
HC2 8121 ·DATA 1 ,O,1,1,2,1,2,2 
I!K290 DATA O,1,1 ,- 1,1,O,2,-1 
PC30 0 DATA 1,-1 ,1,0,2,-2,2,- 1 
6D310 DATA U,4 
61320 DATA O,2,1,O,1,1,1,2 
611330 DATA 2,0,121,1,1,1,2 ,1 
611340 DATA O,1,1,O,2,O,2,1 
SN350 DATA 1,O,O,1,O,2,1,2 
F/rl360 DATA F,8 
Jl370 DATA O,1,1,-1,1,O,2,O 
IIl 3 8121 DATA 1, - 1, 2,- 1,1,O , 1,1 
JP390 DATA 1,-1,1,@ , 1,1, 2 ~1 

JH 400 DATA 1,-1,1,O,2,O,2,1 
611410 DATA 121,1,1,1,1,2,2,1 
6N420 DATA 1,O,1,1,2,1,1 , 2 
Jr. 43'" 0 AT AI, 0, 1 , 1 , 2 , - 1 , 2, ° 
P6 440 DATA 1,-2,1,-1,2,-1,1,O 
6D 4'50 DATA L, 8 
HC 4 60 DATA 1,O ,2,O,3,O,3,1 
HD 4 70 DATA 0,1,0,2,0,3,1,3 
Pl 48 0 DATA 1, -3 ,1, -2, 1,-1,1,121 
r.C 4 90 DATA 1,O,2,O, 3,O ,3, - 1 
61: 500 DATA 1,0 ,2,0,3,12J,0,1 
61 510 DATA 0,1,121,2,0,3,1,0 
6P520 DATA '21,1,1,1,2,1,3, 1 
HA530 DATA 1,O,1,1,1,2,1,3 
HA5 4 0 DATA v,a 
HA 550 DATA O,1,O,2,O,3,1,1 
HB560 DATA 1,121,2,0, 3 ,0,1,1 
JP 570 DATA 1, - t, 1, 0,1,1, 1,2 
I:A580 DATA 1,-1,1, 0,2 ,121, 3,0 
HF590 DATA O,1,O,2,O,3,1,2 
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A new concept
in interactive visual
learning.

CodePro-64
Nowyou can learn to code in BASIC and

develop advanced programming skills with

graphics, sprites and music—visually. You

learn by interacting with CodePro-64, a new

concept in interactive visual learning.

SEE PROGRAM EXECUTION

Imagine actually seeing BASIC state

ments execute. CodePro-64 guides you

through structured examples ofBASIC pro

gram segments. You enter the requested data

or let CodePro-64 do the typing for you. (It

will not let you make a mistake.)

You step through and actually see the

execution ofsample program statements by

simply pressing the space bar. CodePro-64

does the rest. You see statements with cor-

responding^rap/Hcsand variable value

displays.

EXTENSIVE TUTORIAL

CodePro-64's extensive tutorial guides

you through each BASIC command, pro

gram statement, and function. You get clear

explanations. Where appropriate, you invoke

BasicView to see examples execute and

watch their flow charts and variables change.

By seeing graphic displays ofprogram seg

ment execution you learn by visual example.

You learn fasterandgraspprogramming
concepts easierwith CodePro-64 because

you immediately see the results ofyour input.

You control your learning. You can go

through the tutorial sequentially, or return to

the main menu and select different topics, or

use keywords to select language elements to

study. You can page back and forth between

screens within a topic at the touch ofa func
tion key.

Once you have practiced and mastered the

BASIC language elements you move on to

more advanced concepts. You learn about

sprite and music programming.

SPRITE GENERATOR
& DEMONSTRATOR

CodePro-64's sprite generator lets you

defineyourown sprites on the screen. You

learn how to define sprites and what data

values correspond to your sprite definitions.

(You can then save your sprite data to a

diskette file for use in your own programs.)

You can easily experimentwith different

definitions and make changes to imme

diately see the effects.

We also help you learn to program with

sprites by giving you a sprite demonstratorso

you can see the effect ofchanging register

values. You can experiment by moving your

sprite around in a screen segment, change its

color and see the effects ofyour changes. You

learn by visual examples.

MUSIC GENERATOR

& DEMONSTRATOR

OurMusic Generator and Music Demon-

stratorviiW provide hours ofinstruction and

creative enjoyment. From the beginning of

your instruction you can composesimple

tunes on the screen using the generator.

Once you've completed a composition you

can save the tune and its associated SID

parameters to a diskette file. Our music sam-

OUR GUARANTEE

Weguaranteeyoursatisfaction. You

must be satisfied with CodePro-64 for

the Commodore-64. Try it for 10 days

and if forany reason you are not satisfied

return it to us (undamaged) fora full

refund. No risk.

pie program can be used alone or incorpo

rated into your own programs to madthe

savedmusic file and replay your songs.

Our music demonstrator letsyou expert-

mentmth various combinations ofmusic

programming parameters and hear the

results. All you do is enter rows ofSID
parameters on the screen to create a particu

lar sound. Then you heareach sound by

playing the "keyboardorgan"'in real time as
you shift from row to row ofSID parameters.

By seeing your input and hearing the result

you quickly learn how to create new musical

sounds and special sound effects.

Whether you're a beginning programmer

oran experienced professional, CodePro-64

will help you improve you Commodore 64

programming skills. We're sure because

CodePro-64 was developed by a team oftwo

professionals with over25years ofsoftware

development experience.

CodePro-64 is a professional quality edu

cational program for the serious student of

personal computing. And it's fullyguaran

teed. Order yours today.

HOWTO ORDER

Orderyour copy ofCodePro-64 today by

mail or phone. Send only $59.95 plus $3.00

shipping and handling to:

SYSTEMS MANAGEMENT ASSOCIATES

3700 Computer Drive, Dept. G-l

Raleigh, N.C. 27609

Available on diskette only. MasterCard/-

VISA accepted. For faster service on credit

card orders, call toll free 1-800 SMA-RUSH.

(1-800-762-7874). Dealerinquiries invited.

Commodore 64 is a trademark of Commodore Business

Machines, Inc.
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you can see the effect of changing register 
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5N 600 DATA 1,0,2,0,3,0,2,1

HH 61 0

JH 6 20

SH 630

HC 640

HD 650

FL 660

JP 670

BH 680

HD 690

GL 700

6H 710

60 720

HX 730

JH 740

HC 750

HD 760

GD 770

HH 780

HI 790

PH 800

Jt 8 10

HC 820

HD 830

MO 840

M 850

FF 860

HE 100 0

Ci 1001

HP 1002

Of, 100:

-2,1,-1

0,2,0,3

4

1 , 1

0 I

1

1,0

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

DIM

13)

DIM

U ( 1

Z=0:FDR 1=0

=0 TO 4:X(I

J : NEXT I

P(64)= Z:FOR

1 . 0 1 , 1

-1

, i,2,2,:

-1,1,0,:

0,2.0,0

0,0,1,

1,1,0,

0.0,1,

-1 . 1.0.2,-1

-1.1,0,0,1,

1,2,0

1,0,2

1,1,2

1,2,1

1 , 1

0, 1,0,2, 1, 1, 1,

1,0,2,0.1,1,2,

R, 8

0,2. 1,2, 1.

2,0,2,1,3,

1

0.

1,
1 ,

1 ,

0,1,1,

1,0, 1 .

1.0,2,

1,-2,1

,0.2,-1.3,-1

,0,0,1,0,2

1,1,2,1,3

1,2,1,3,1

-1,2,0,3,-1

.-1,1,0,0,1

A, 0

X<63,4).Y(63,4>,P(64),PP*(

S< 13),T(13),8(6,20)

XI (5) ,Y1 (5) ,X2(12) ,Y2<12) ,

),CS(1),P4(1)

TD 63:P(I)=Z:FOR J

J) = Z:Y < I,J)=1:NEXT

I)=Z:T

1 004

GD 100!

1010

1020

1 0 30

1040

JO 1050

HC 1060

JH 107 0

EL 10 80

JF 1090

HH 1 100

KG

BC

DH

OP

BJ

OL

HP

CF

BD

1 1 10

1 120

2000

2010

2020

2030

2040

2050

2060

GE 2070

OH 2080

KG 2090

1=0 TO 12:S(

(I)=Z:X2<I)=Z:Y2(I)=Z:U(I)=Z:N

EXT I :S(13)=Z:T(13)=Z

FOR 1=0 TO 6:FOR J=0 TO 20: B C I

,J)=Z:NEXT J:NEXT 13 FOR 1=0 TO

5:X1(I)=Z:Y1(I)=Z:NEXT I

PRINT "CCLEAR3": POSITION 15,0:

PRINT "FENTOMINOS":PRINT

READ P$.N:IF N=0 THEN 1070

T=T+1:PP* <T,T)=P*:S(T)=V+1

FOR J=V+1 TO V+N:P(J>=T

FOR K=0 TO 3:READ L,M:X<J,K>=L

:Y(J,K)=M:NEXT KtNEXT J

V=V+N:FRINT P*;

GOTO 1010

POSITION 1,5:PRINT "CHOOSE:uiP

RINT

FOR J = 3 TO 6; PRINT J;1' BY " ; 60

/JjNEXT J

PRINT :PRINT "SELECT 3 THRU 6;

";:INPUT Wl

IF Wl<3 OR Wl>6 OR WlOINT(Wl)

THEN 60T0 1070

W2=60/W1

PRINT "<CLEAR>"

REM FIND NEW SPACE TO FILL

GOSLJB 3000: P = J:GOSUB 3200: IF X

1>W2 THEN GOTO 2170

REM GET A NEW PIECE

T(P)=S(P>

POSITION 1,1:PRINT PP$(P.P):PO

SITION 0,12

REM TRY FITTING PIECE

C* = FP«(P,P> :X1 C0)=X1:Y1<0)=Y1:

FOR J=l TO 4
X=X(TCP),J-1>+X1:Y=Y(T(P).J-1)

+ Y1:XI (J)=X:Yl (J)=Y

IF X<I OR Y<1 OR X>W2 OR Y>W1

THEN GOTO 2260

IF B(Y,X)<>0 THEN GOTO 2260

Efl 2100

AD 21 10

ED2120

PS 2130

FA 2140

HP 2150

BF 2 160

&F2170

J6 2180

HA 2190

AN 2200

ON 22 10

SB 2220

flP 2230

FB 2240

ID 2250

5J2260

IC2270

CO 2280

BK2290

GH 2300

GI2310

HF2320

IC3000

KE 3010

BD 3 200

IL32I0

JG 3220

U3230

HO 350 0

NEXT J

REM IT FITS - PUT PIECE IN FLA

CE

B=P:FOR J=0 TO 4

X=X1(J):Y=Y1(J>:GO5UB 3500

NEXT J

X2(P)=X1:Y2(P)=Y1:P1=P1 + 1:U<P1

>=P:GOTO 2010

REM BOARD FILLED

POSITION 0.12:PRINT "SOLUTION"

;:POKE 752,0:END

REM UNDRAW LAST ONE

P = U(P1):U(P1)=0:P1=P1-1:IF PI<

0 THEN PRINT "THAT'S ALL":END

B=0:X=X2<P>:Y=Y2(F):C*=" ":6DS

UB 3500

X1=X:Y1=Y:FOR J=l TO 4

X = X(T(P>.J-1)+X1:Y = Y(T(P),J-1>

+ Y1: X1 ( J)=X:Yl <J)=Y

GOSUB 3500

NEXT J

REM ROTATE THE PIECE

T(P)=T(P)+1:IF P(T(P>)=P THEN

GOTO 2060

REM GIVE UP ON PIECE

T(P> =0

REM LOOK FOR NEW PIECE

P«P+ll IF P>12 THEN GOTO 2190

IF T(P)<>0 THEN 2300

GOTO 2030

FOR J=\ TO 12:IF T(J)<>0 THEN

NEXT J

RETURN

FOR Xl =

IF B ( Yl

TO W2:FOR Yl = l

X 1 ) =0 THEN 3230

TO Wl

NEXT YlrNEXT XI

RETURN

POSITION X,Y-»-2:PRINT C*:B(Y,X)

KJ 10 RETURN

Program 3: Pentominos For IBM PC/PCjr
Insert lines 110-860 from the Commodore version (Program V.

100 CLS:PRINT " PENTOMINOS":P

RINT

1000 DIM X(63,4>,Y<63.4),Pf64),P*(13),S(

13),T(13),B(6,20>

1001 DIM XI(5),Y1(5>.X2(12),Y2(12),U(12)

1010 READ P*,N:IF N=0 GOTO 1O7O

1020 T-T+1:P*(T)^P*:S(T)=V+1

1030 FOR J=V+1 TO V+N:P(J)=T

1040 FOR K=0 TO 3:READ X(J.K),Y(J.K):NEX

T K,J

1050 V=V+N:PRINT Ft;

1060 GOTO 1010

1070 LOCATE 5.1:PRINT"CHOOSE:":PRINT

1080 FOR J=3 TO 6:PRINT J;"BY";60/J;"":P

RINT:NEXT J

1090 INPUT "SELECT 3 THRU 6";W1

1100 IF WK3 OR Wl>6 OR WlOINT(Wl) GOTO

1070

1110 W2=60/Wl

112O CLS

2000 REM FIND NEW SPACE TO FILL

2010 GOSUB 3000:P=J:GOSUB 3200:IF X1>W2

GOTO 2170

2020 REM GET A NEW PIECE

2030 T(P>=S(P)

2040 LOCATE 1,1:PRINT P*(P>

2050 REM TRY FITTING PIECE

2060 C*=P«(P>:X1(O)=X1:Y1(0)=Y1:FOR J=l

TO 4

118 COMPUTE! May 1984

6Nb00 DATA 1,0 ,2,0,3, 0,2,1 

"Hb le DAT A 1, - 2, 1, - 1,1, e:1, 1 , 
J/'I 620 DATA 1, 0,2,121,3,121 , 2 , - 1 
!iN 6 3 0 DATA Z, 4 
H( 640 DATA 0,1,1,1,2 . 1, 2 , 2 
H~ 650 DATA 1.121,1 ,1, 1, 2 , 2 , 2 
Fl 66121 0 A TAl , - 2, 1 , - 1 , 1 , 0 , 2, - 2 
JP 670 DATA 2 , - 1,1,0,2,0,121,1 
6" bB0 DATA P, B 
HD 690 DATA 0,1,1,121,1,1,2,9 
61 700 DATA 1,0,0, I, I, 1,0,2 
61(7 1121 DATA O,1,1,O,1,1,1,2 
60 7213 DATA 1 ,13. 121 , 1,1,1,2,1 
ItK73 0 DATA 1 ,- 1 ,1, O, 2 ,-1,2,O 
JII 74121 0 A TAl, - 1 , 1 , " , 121, 1 , 1 , 1 
H!: 75121 DATA 0, 1,121,2, 1, 1 , 1, 2 
HD 760 DATA 1,O, 2,O, 1,1,2,1 
60 770 DATA R, B 
HH7 80 DATA 121,1,121, 2, 1, 2, 1.3 
NI7 90 DAT A 1,0, 2,0,2, 1 ,3, 1 
PHS00 DATA 1, - 1,1, 121,2 ,-1. 3 , - 1 
JIB ! 0 DATA 1, - 1 . 1 ,0 .13,1,0, 2 
HC 8 20 OATA 12'1,1.1 , 1,1,2,1 ,3 
HD B 3 e DATA 1,121.1,1 ,2, 1, 3, 1 
110 840 DATA 1,121,2, - 1, 2, 13, 3,- 1 
1\11 8513 DATA 1, -2, 1. - 1,1,121, 121, 1 
FF 86121 DATA A, " 
HE 1 000 DIM X(63, 4), Y(b3 ,4) ,P( 64),PP'S( 

J 3 ) ,5 ( 13) , T ( 1 3) , B (6,20) 
[1 1 00 1 DIM X l (5) ~ Y l(5 ),X2( 12)~Y 2 (1 2), 

U (12) • C$ ( 1 ) ,PS ( 1) 
I'IP 1 1!10 2 Z= 0 : FOR 1 = 0 TO 6 3 :P<I)=Z : FOR J 

= 0 TO 4:X(I,J) =Z : Y(I,J) =Z :NEXT 
J,NE XT I 

0;; 1 0 0 3 P (64) =Z : FQR 1=0 TO 12:S<I) =Z : T 
( 1) =Z : X2 ( I ) = Z : Y2 (I) = Z : U (I) =Z : N 
EXT I : S( 1 3 ) = Z:T<1 3)=Z 

~ 100 4 FOR 1 - 0 TO b,FoR J -0 TO 20 ,B(1 
. Jl-Z ,NE XT J,NEXT I,FoR 1- 0 TO 

GO 1 0 0 5 

EN I 0 1111 
PJ I J?120 

'" 1 C!13 0 

01 104 0 

JO 1 050 
"C 10b0 
J" 1l1:170 

El 1 ~B0 

Jf 1090 

N" 1100 

r.G I I I 0 
BC 11 2 0 
ON 2000 
DB 20 I 0 

5 : Xl( I)=Z: Y l ( I)=Z:NE XT I 
PRI NT "(C LEAR}" : POSITION 15,O : 
PRINT "PENT o MINoS",PRIN T 
READ P$ , N, IF N-0 THEN 1070 
T= T+l:PPS(T , T)=PS:S(T)=V+t 
FOR J =V +l TO V+N:P<J) = T 
FOR K= 0 TO 3 :READ L , M: X (J, K ) =L 
, Y(J .K l- M,NEXT K ,NEXT J 
V= V+N : PRINT P$; 
GO TO 111J10 
POS ITION 1,5: PR INT "C HOOSE:":P 
RINT 
FOR J =3 TO 6:PRINT J;" BY "; 6 e 
I J:NEXT J 
PRIN1" :PRINT "SEL EC T 3 THRU 6: 

";:INPUT Wi 
IF WI < 3 OR WI ) b OR WI <> INT(WII 

THEN GoTo 10UJ 
W2-b0 /WI 
PRINT " {CLEAR}" 
REM FIND NE W SPACE TO FILL 
GoSUB 3000,P-J,GoSUB 3200,IF X 
I >W2 THEN GO TO 2170 

BJ 2020 REM GET A NEW PIECE 
Ol 20 3 0 T (Pl-S(Pl 
~20 40 POS ITION 1,I,PRINT PP$ (P, Pl,Po 

SITION 0,12 
CF2 050 REM TRY FITTING PIECE 
BD2060 CS=PP$(P,P) :Xl (0)=Xl:Yl (@) = Yl: 

FOR J - l TO 4 
GE2070 X_ X<T(Pl,J - ll+X1,Y -Y<T (PI.J - 11 

+Y 1 : Xl (J) = X: Y 1 (J) =Y 
OH2080 IF X< l OR Y( 1 OR X >W2 OR Y ) Wl 

THEN GOTO 2260 
Y.G2 090 IF 8(Y,Xl < >0 THEN GoTo 22b0 

118 COMPUTE! May 1960':1 

E" 2 100 NEXT J 
AD 2 11 0 REM IT FITS - PUT PIECE IN PLA 

CE 
£02 120 B- P , FoR J-0 TO 4 
PG2 1 3 0 X=Xl(J):Y=Yl(J):GOSUB 3 500 
FA 2 140 NEXT J 
NP2 15 0 X2(P) = Xl: Y2(P) = Yl:Pl=Pl+l:U(Pl 

l - P,GoTo 2 "10 
"F 2 1 b 0 REM BOARD FILLED 
DF2 170 POSITION !il,1 2 ,PRINT "SOLUTION" 

;:POKE 752,0:END 
JG2 1B0 REM UNDRA W LAST ONE 
H"2190 P=U(Pl):IJ( P l) =0 :Pl = Pl - 1:IF Pl ( 

o THEN PRINT "THAT"S ALL",E ND 
AN2200 B-0,X -X2 (Pl, Y-Y2(P l,CS - " ",G o S 

UB 350 0 
il!ol22 10 Xl=X : Y l = V:FOR J = l TO 4 
582220 X=X(T(P),J - l) +X l: V='f(T(P),J - l) 

+V 1: X 1 (J) = X: VI (J) =V 
AP 2230 GOSUB 350 0 
FB 22 40 NE XT J 
'Q22 50 REM ROTATE THE P IECE 
6J 2260 T ( P) =T (P ) +1: IF P (T ( P) I = P THEN 

GO TO 20b0 
IC2270 REM GI VE UP ON P IE CE 
CO 2280 T (P) =0 
BN 2290 REM LOO K FOR NEW PIECE 
01'12300 P=P+l: I F P ) 1 2 TH EN GOTO 2 190 
0123 10 IF T (PI (} 0 TH E N 2300 
"F 23 20 GOTQ 203 0 
IC3C1500 FOR J = t TO 1 2: IF T(J) ( >0 THEN 

NEXT J 
t:E 3 l1:110 RE TURN 
B~32 00 FOR X I=l TO W2 : FOR ..... 1 = 1 TO WI 
!L32 1 0 I F B(Yl ,X I) = 0 TH EN 323 0 
JC3220 NEXT V l :NEXT Xl 
tl32 3 0 RETURN 
1'103500 POSITrON X,V+2:PRINT C$:8(V,X) 

-8 
,:J 35 1 0 RETURN 

Program 3: Pentominos For IBM PC/PCjr 
1f1sert lines 110-860 from tlte COII/modorc versioll (Progmm 1), 

100 CLS ,PRINT " PENToMINoS", P 
RINT 
1000 DIM X(63,4),Y(63 • .q),P(64)~P$(1 3) .S( 

13),T(13', B(6 ,20) 
100 1 DIM XI(5) ,VI (5) .X 2 (1 2 )~V2(1 2) .U(12) 

10 10 READ P$,N:IF N=Q GOTO 1070 
10 2 0 T=T +l:PS(T) =P$:S(TI =V+1 
10 3 0 FOR J=V+l TO V+N:P(J) =T 
1040 FOR K=O TO 3: READ X(J. K).Y(J . K) :NE X 
T K,J ' 
1050 V-V+N,PRINT P$; 
l ObO GoTo 1010 
1070 LOCATE 5 ,I,PRINT" CHDoSE ,",PRINT 
10 8 0 FOR J =3 TO 6 : PRINT J;"BY" ; 60/J;"":P 
R[NT:NE XT J 
1090 INPUT "SELECT 3 THRU 6"; Wl 
11 00 IF Wl <3 OR WI >b OR WI < >INT(Wll GoTo 

1070 
111 0 W2=60/ Wl 
11 20CLS 
2000 REM FIND NEW SPACE TO FILL 
2010 GoSU8 3000,P-J,GoSU8 3200 ,IF XI >W2 
GoTo 2 170 
2020 REM GET A NEW PIECE 
2030 T(P l-S(Pl 
2040 LOCATE 1, l: PRINT P$(P) 
2050 REM TRY FITTING P I ECE 
2060 C$ =P$(P) :X l (O)=X l: Vl (O)=Y l:FOR J = l 
TO 4 



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 —

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!

SOFTWARE ALWAYS DISCOUNTED

Programs, peripherals, disks, accessories, and

custom forms plus a complete selection

of books and magazines.

VISIT A SOFTWARE CITY PROGRAM DISCOUNT CENTER NEAR YOU-

ALA8AMA:Birmingham(205]59i-8314' Hunlsville(205)536-9456 ARIZONA:Phoenix(602)264-1422

Tucson (602) 721-1008 COLORADO: Westminster (303) 430-8708 CONNECTICUT:

Hartford (coming soon) • Orange (203| 799-2119 • Stamford 1203)359-1414 DELAWARE:

Wilmingion (302) 47B-4B80 FLORIDA: Orange Park (904) 264 3102 • SI. Petersburg (813) 345-5132

Sarasota (813) 923 4040 • Tampa (813)961-8081 GEORGIA: Allanta (404) 2570833 ILLINOIS:
Arlington Heighis (312)259-4260 • Chicago (coming soon) INDIANA: Fori Wayne (coming soon)

Indianapolis (coming soon) IOWA: Davenport (319) 386-2345 KENTUCKY:

Louisville (502) 893-3838 MARYLAND: Belhesda (301] 468-1001 MASSACHUSETTS:

Lexington (617) 8610116 • W. Springfield (413) 739-5101 MICHIGAN: Ann Arbor (313) 996-4500

Okemos (coming soon) • Souihfield (313) 559-6966 • Sterling Hts (313) 978-3700 MISSOURI:

Independence (816) 461-1260 • St. Louis (coming soon) NEBRASKA: Omaha icommg soon)

NEW JERSEY: Bergeniield 1201) 387-8388 • Cherry Hill (609) 424-8155

Englisntown (201) 972-1150 • Fair Lawn (201) 791-8793* Green Brook (201) 968-77B0

Hamilton (609) 890-1066* Linwood (609) 927-3393 • Little Falls (coming soon)

Midland Park (201) 447-9794 • Montvale (201) 391-0931 • Momstown (201) 267-3353
Pine Brook (201) 575-4574 • Pompton Lakes (201) 831-1004 • Red Bank (201) 747-6490
Ridgef.eld (201) 943-9444 • Summit (201) 273-7904 • Teaneck (201) 692-8298 NEW YORK:

Albany (coming soon) • Brooklyn (coming soon) • Buffalo (coming soon) • Fairport (716) 223-3723

Forest Hills (212) 261-1141 • Great Neck (516) 482-4929 • Long Island (coming soon)

Manhattan (212) 832-0760 • Ml. Kisco 1914) 666-6036 • North White Plains (914) 946-1800

Pomona (914j 354-3706 • Poughkeepsie (coming soon)* ScarsrJale {coming soon)
Siaien Island (212) 351-9217 • Syracuse (315) 445-2577 NORTH CAROLINA:

Charlotte (704) 366-5218 • Fayetteville (919)864-7293 OHIO: Cenlerville (513) 439 1237
Columbus (614)888-6660 • Mayfield His. (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) 367-0441
Whitehall (215) 434-3060 SOUTH CAROLINA: Spartanburg (803) 574-4713 TEXAS'

Austin (512] 458-2101 VERMONT: Burlington (802) 864-6981 VIRGINIA: Fairfax (coming soon)
Falls Church (703) 845-9393 • Richmond I (804) 740-8400 • Richmond II (804) 320-2244
Virginia Beach (804) 463-8220 WASHINGTON: BelJevue (206) 451-1141 CANADA: (coming soon)
ENGLAND: London 013529220 PUERTO RICO: San Juan (809) 781-9357

BUSINESS SOFTWARE: Catalog at all stores.

RETAIL STORE FRANCHISES: $50,000 estimaled investmBnt. Offering by prospectus only Direct
inquiries to SOFTWARE CITY FRANCHISE DEPT. • 1415 Queen Anne Road, Teaneck, NJ 07666

NEW!

Universal Input/Output

Board for VIC-20/64

• 16 channel 8-bit A/D converter with 100

microsecond sampling time.

• 1 D'A oulput.

- 16 high voltage.tiigh current discrete out

puts.

• 1 EROM socket.

■ Use multiple boards lor additional channels

up to 6 boards.

VIC-20 o»e« MW-311V $205.00

CBM-64 uses MW-311C $225.00

MW-302: VIC-20/64

Parallel Printer Interface.

Works with alt Centronics type parallel

matrix & letter printers and plotters—

Epson, C.ltoh, Okidata, Nee, Gemini

10, TP-I Smith Corona, and most

others. Hardware driven; works off the

serial port. Quality construction: Steel

DIN connectors 8. shielded cables. Has

these switch selectable options: Device

4, 5, 6 or 7; ASCII or PET ASCII; 7-bit

or 8-bit output; upper & lower case or

upper only. Recommended by PRO

FESSIONAL SOFTWARE for WordPro

3 Plus for the 64, and by City Software

for PaperClip.

MW-302 $119.95

Micro World Electronix, Inc.

3333 S. Wadsworth Blvd. #C105,

Lakewood, CO 80227

(303) 987-9532 or 987-2671

Now you can get deep discounts on micro software by taking 
advantage of Software Ci ty's tremendous Purchasing Power. 
We buy from leading software publishers in wholesale 
quantities, so you benefit wi th substant ial savings -
whether buying for home or business. 

Low prices, great selection and friend ly service have made us 
the nation's largest chain of software stores. Start putt ing our 
Purchasi ng Power to work for you today! 

SOFTWARE ALWAYS DISCOUNTED 

Programs, peripherals, disks, accessories, and 
custom forms plus a complete selection 
of books and magazines. 

VISIT A sonWARE CITY PROGRAM DISCOUNT CENTER NEAR YOU· 

ALABAMA:Birmingnarn(205)59 1-8314 ' Huntsville (205)536-9456 AR IZO NA: Phoenht(602)2f)4·'422 
Tucson (602) 72, · ,008 COLORADO: Westm inster (303) 430·8708 CONNECTICUT: 
Han/ord (coming soon) • Orange (203) 799·2119 • Slam lold (203) 359·,4\4 DELAWARE: 
Wilmington (302) 478·4880 FLORIDA: Orange Park (904) 264·3102 • 51 . Petef~bulg (8 ' 3) 345·5132 
Sarasota (813) 923·4040 . Tampa (813) 961-808' GEORGIA: Atlanta (404) 257,'833 ILLI NOIS: 
Allington Helgh' s (3 12)259·4260 • Cnicago (coming soon) IN DIA NA: FOIl Wayne (coming soon) 
Ind ianapolis (coming soon) IOWA: Davenport (319) 386·2345 KEN TUCKY; 
LOUISVille (502) 893·3838 MARYLAND: Bethesda (301) 468·1001 MASSACHU SETTS: 
Le~lngl on (617) 861-0116 • W. Spring field (413) 739·5101 MICHIGAN; Ann Arbor (313) 996·4500 
Okemos (coming soon) • Soulhlield (3 13) 559·6966 • Sterling Hts. (313) 978·3700 MISSOU RI: 
Independence (816) 461 · 1260 ' SI. Louis (coming soon) NEB RASKA: Omaha (coming soon) 
NEW JERSEY; Bergen l leld (201) 387·8388 • Cherry Hili (609) 424·8155 
Englishtown (201) 972·1150 · Fail Lawn (201) 791 ·8793 . Green Brook (201) 968.7780 
Hamillon (609) 890·1066 • Linwood (609) 927·3393 ' lillie Falls (coming soon) 
Midla"" Park (201) 447·9794 • Monlvale (201) 391.()931 • Morris town (201) 267.3353 
Pine Brook (201 ) 575-4574 • Pompton Lakes (201) 831·1004 • Red Bank (201) 747.6490 
Rlagellela (201) 943·9444' Summit (lOl) 273·7904 • Teaneck (201) 692-8298 NEW YORK: 
Albany (com ing soon) . Brooklyn (coming soon) . Bullalo (coming soon) • Fairporl (716) 223-3723 
Forest Hills (212) 261 ·1141 • Great Neck (516) 482·4929 · Long Island (coming soon) 
Manhanan (2 12) 832·0760' MI. Kisco (914) 666-6036 • North While Plains (914)946-1800 
Pomona (91 4) 354·3706 ' Poughkeepsie Icoming soon) ' Scarsaale (coming soon) 
Staten Island (2 12) 351·9217 • Syracuse (315) 445-2577 NORTH CAROLINA: 
Char lone {7041366·5218 • Fayeneville (9 19)864·7293 OHIO; Centerville (513) 439.1237 
Columbus (61 4) 888-6660 • Mayfield Hts. (216) 473-8124 OKLAHOMA:. 
Tu lsa (918) 744.()558 PENNSYLVANIA: Bethel Park (412)854·1777 • E~ton (215) 524.1483 
Fa ir less Hills (215) 943-4544 • King 01 Prussia (coming soon) • PittSburgh (41 2)J67.044t 
Whitehall (215) 434·3060 SOUTH CAROLINA: Spartanburg (803) 574·4713 TEXAS: 
Austin (512) 458-210 1 VERMONT; Burlington (802) 864·6981 VIRGINIA: Fair fa~ (coming soon) 
Falls Church (703) 845·9393· Richmond 1(804) 740·8400 . Richmond II (804)320.2244 
Virginia Beach (804) 463·8220 WASHINGTON: Bellevue (206) 451 · 11 4 \ CANADA: (coming soon) 
ENG LAN D: London 013529220 PUERTO RICO: San Juan (809) 781 .9357 

BUSINESS SOFTWARE: C. t. tog.t . 11 StOIlI . 
RETAIL STO RE FR4NCHISES: $50,000 estima tad In westment. Olllling by prospectus only. Direct 
Inquiries 10 SOFTWA RE CITY FRANCHISE DEPT. ' 1415 Qu een Anne Road, Teaneck, NJ 07666 

NEWI 
Universal Input/Output 
Board for VIC-20/64 

• 16 channel 8-bi1 AID converter wilh 100 

microsecond sampling time. 

1 D/A output 

• 16 high voltage/high current discrete out­

puts. 

• 1 EROM socket. 

• Use multiple boards lor additional channels 

up to 6 boards. 

VIC·20 UKS MW·311V . . .. . $205.00 
CBM·64 uses MW·311C ... . $225.00 

MW-302: VIC-20/64 
Parallel Printer Interface. 

Works with all centronics type parallel 
matrix & letter printers and plotters-­
Epson, C.Uoh, Okidata, Nec, Gemini 
10, TP-I Smith Corona, and most 
others. Hardware driven; works off the 
serial port. Quality construction: Steel 
DIN connectors & shielded cables. Has 
these switch selectable options: Device 
4, 5, 6 or 7: ASCII or PET ASCII: 7·bit 
or a-bit output; upper & lower case or 
upper only. Recommended by PRO· 
FESSIONAL SOFTWARE for Word Pro 
3 Plus for the 64, and by City Software 
for PaperClip. 

MW·302 .. . .. .. . ....... . 5119.95 

Dealer 

inquiries invited . 

3333 S. Wadsw orth Blvd. #Cl 05, 
Lakewood, CO 80227 
(303) 987-9532 or 987-2671 



2070 X=X(T(P),J-1)+Xl!Y=Y(T(P),J-l)+Yl:X

1(J)=X:Y1(J)=Y

2080

2260

2090

2100

2110

2120

2130

2140

2150

QTD ;

2160

2170

IF X<1 OR Y<1 OR X>W2 OR Y>Wi GOTO

IF B(Y.

NEXT J

REM IT

X)<>0 GOTO 2260

PLACEFITS - PUT PIECE IN

B=P:FOR J=0 TO 4

X = X1<J):Y=Y1(J):GOSUB 3500

NEXT J

X2<P)=Xl:Y2<P)=Yl:Pl=Pl+l:U(Pl)=PsG

01 0

REM BOARD FILLED

LOCATE 15,1:PRINT " SOLUTION";:END

2180 REM UNDRAW LAST ONE

2190 P=U(P1) :U(P1)=O:P1=P1-1: IF PKO THE

N PRINT"THAT'S ALL":END

2200 B=0:X=X2(P):Y=Y2(P):C*=" ":GDSUB 35
00

2210 X1=X:Y1=Y:FOR 3=1 TO 4

2220 X = X (TIP) , J-D+Xl: Y=Y(T (F>,J-l>+Y1:X

1(J)«X:Y1(J)=Y

2230 GDSUB 3500

2240 NEXT J

2250

2260

2270

2280

2290

2300

2310

2320

3000

J

3010

3200

3210

3220

3230

3500

3510

REM ROTATE

T(P)=T(P)+1

REM GIVE

t(P)=O
REM LOOK

P=P+lsIF

IF T(P)<

GOTO 203

FOR J =1

RETURN

FOR X1-1

IF B(Y1.

NEXT Yl.

RETURN

UP

THE PIECE

: IF P(T(P)>=P GOTO 2060

ON PIECE

FOR NEW PIECE

P >

>0

o

TO

TO

XI)

XI

LOCATE Y+2.

RETURN

12 GOTO 2190

GOTO 2300

12:IF T<J)<>0 THEN NEXT

W2:F0R Yl=l TO Wl

=0 GOTD 3230

X:PRINT C*:B(Y,X)=B

Program 4: Pentominos For TI-99/4A
Insert lines 110-860 from the Commodore version (Program 1).

(Note: // using a disk drive, type CALL FILES(l) before loading

and running this programJ

40 CALL CLEAR

50 PRINT "{8 SPACES3-PENT0MINQS'1 : :

60 GOTO 870

70 FOR 1=1 TO LEN(A*)

80 CALL HCHAR<ROW,COL+I

,1,1)))

90 NEXT I

100 RETURN

870 DIM XX(63,4),YY(63,4>

* ( 13) ,SS ( 13) ,TT < 13)

8 80

ASC(SEG*(A*

PP(64)

BB(6,20)

PP

890

900

910

920

930

940

950

960

970

980

990

1000

1010

1020

DIM XXI<5>,YY1(5),XX2(12),YY2<1

2>,UU(12)

CT = 5

READ P*,N

IF N = 0 THEN 1040

T=T+1

PP*(T)=P*

SS (T)= V+1

FDR J=V+1 TO V+N

PP(J)=T

FDR K=0 TO 3

READ XX ( J ,K) , YY (J, K)

NEXT K

NEXT J

PRINT F*

1030 GOTO 900

1040 CALL CLEAR

1050 PRINT " CHOOSE:'1: :

1060 FOR J=3 TO 6

1070 PRINT J;" BY ";60/J

1080 NEXT J

1090 PRINT

1100 INPUT " SELECT 3 THRU 6: " : U| 1

1110 IF (W1<3) + (W1>6) + (W1OINT(WD)
THEN 1040

1120 W2=60/W1

1130 CALL CLEAR

1140 REM FIND NEW SPACE TO FILL

1150 GDSUB 1930

1160 P=J

1170 GOSUB 1970

1180 IF X1>W2 THEN 1500

1190 REM GET A NEW PIECE

1200 TT(P)=SS (P)

1210 ROW=CT

1220 C0L=5+CT

1230 A$=PP$(P)

1240 GOSUB 70

1250 REM TRY FITTING PIECE

1260 C$=PP$(P)

1270 XXI (0> =X1

1280 YY1(0)=Y1

1290 FOR J=l TD 4

1300 X=XX(TT(P),J-1)+X1

1310 Y=YY(TT(P),J-1)+Y1

1320 XXI(J)=X

1330 YY1(J)=Y

1340 IF (X<I)+(Y<1)+(X>W2)+(Y>W1)TH

EN 1840

1350 IF BB ( Y, X)<>0 THEN 1840

1360 NEXT J

1370 REM IT FITS - PUT PIECE IN PLA

CE

1380 B=P

1390 FOR J=0 TD 4

1400 X = XX1 £J)

1410 Y=YY1(J)

1420 GOSUB 2030

1430 NEXT J

1440 XX2(P)=X1

1450 YY2(F)=Y1

1460 P1=P1+1

1470 UU(PI)=P

14B0 GOTD 1150

1490 REM BOARD FILLED

1500 RDW=15

1510 C0L=5+CT

1520 A*="SOLUTION"

1530 GDSUB 70

1540 R0W=17

1550 C0L=5

1560 A*="FIND ANOTHER SOLUTION?"

1570 GOSUB 70

15B0 CALL KEY<3,K,S>

1590 IF SO1 THEN 15S0

1600 IF CHR* (K)="Y" THEN 1620

1610 END

1620 REM UNDRAW LAST ONE

1630 P=UU(PI)

1640 UU(PI)=0

1650 P1=P1-1

1660 IF P1>=0 THEN 1690

1670 PRINT "THAT'S ALL"

1680 STOP

1690 B=0

1700 X=XX2(P)

120 COMPUTE! May 1984

2070 X=X( T IP).J-l)+Xl : Y=Y (T(P). J - i )+Y l:X 
1 (J)=X , Yl (J )=Y 
2080 IF X( l OR V< t OR X) W2 OR Y>Wl GOTO 
2260 
2090 IF B( V,X ) (>O GOTO 2260 
2 100 NEXT J 
2 110 REM IT FITS - PUT PIECE IN PLACE 
2 120 B=P,FoR J=O TO 4 
21 30 X=X l (J): Y=Y l(J ) : GOSUB 3500 
2140 NEXT J 
2 150 X2( P )=X l: Y2(P)=Yl :Pl =P l+1:U (Pl )=P:G 
oTo 2010 
2 160 REM BOAR D FILLED 
2170 LOCATE 15. l:PRINT" SOLUTION";:END 
2 180 REM UNDRAW LAST ONE 
2190 P=U(Pl) , UI P1) =0 ,P l=P l - 1,IF Pl <O THE 
N PRINT"THAT' S ALL",END 
2200 B=0 , X=X2 IP),Y =Y2 IP),C$= " ",GoSUB 35 
00 
2210 Xl=X: Yl =Y : FOR J= 1 TO 4 
2220 X=X( T (P),J - l)+Xl:Y=V(T(P),J - l ) +Vl:X 
1 IJ) =X , Yl (J) =Y 
2~30 GOS UB ::.500 
2~ 40 NEXT J 
2250 REt'1 RO TATE THE PI ECE 
2260 T (P)=T (P)+ l:I F P(T (P» =P GOTO 2060 
2270 RE~l GIVE UP ON F' I ECE 
228 0 T{P)=O 
229(1 REt-l LOOK FOR NEW PIECE 
2300 P=P+}:lF P ) 12 GOTO 2 190 
2310 IF T (P ) (>O GOTO 2 300 
2:·20 GOlD 20:·0 
3 000 FOR J =1 TO 12 : IF T (J) <>O THEN NEX T 
J 
:·0 10 RE TURN 
3200 FOR XI =! TO W2 :FOR VI=1 TO WI 
32 10 IF 8 (Yl.X l )=O GOTO 3230 
3220 NE XT Vl: Xl 
3230 RETURN 
3500 LOCATE Y+2 . X:PRINT C$:8( Y,X ) =8 
: .5 10 RE TURN 

Program 4: Pentominos For TI-99/4A 
Illsert lilies 110-860 fro l1l tile COlllmodore versioll (Prosralll 1). 

(Nole: If II sillg a disk drive, 111/" CA LL FILES!!) vcfor, I"adill ~ 
alld flIllllillS this progra lll .) • 

41il CA LL CLEAR 
50 PR INT "{8 SPACES)PENToMINoS", 
60 GO TO 871il 
70 FOR 1 = 1 TO LENIA$) 
80 CALL HCHAR (RO W. COL+I,ASC(SEG $(A$ 

,1,1») 
90 NEXT I 
1 '~@ RETURN 
870 DIM XX(63,4),YY(63,4),PP(64),PP 

$(13),SS(13),TT(13).BB(6,20) 
88'" DH! XX1 (5).YY1(5).XX2 ( 12),YY2(1 

2), UU ( 12) 
890 CT=5 
900 READ PS,N 
910 IF N=1il THEN 11il40 
920 T = T+1 
9 3 0 PP$(T)=P$ 
940 SS(Tl=V+l 
950 FOR J=V+l TO V+N 
960 PP(J)=T 
971il FOR K=1il TO 3 
980 READ XX(J,K),YV(J, K ) 
991il NEXT K 
101il1il NEXT J 
11il11il V=V+N 
11il20 PRINT P$; 

120 COMPUTE! May 1Q84 

1030 GoTO 91il1il 
1040 CALL CLEAR 
11il50 PRINT" CHOOSE,", 
11il61il FOR J=3 TO 6 
11il70 PRINT J;" BY ";61il/J 
1081il NEXT J . 
l1il90 PRINT 
1100 INPUT " SELECT 3 THRU 6, ",WI 
1110 IF ( Wl (3 )+(W1 ) 6)+(W1 <> INT ( W1» 

THEN 1"4il 
11 20 W2=60 / Wl 
11 31il CALL CLEAR 
1140 REM FIND NEW SPACE TO FILL 
1150 GOSUB 1930 
1160 P=J 
1170 GOSUB 1971il 
1181il IF X1 >W2 THEN 1500 
1190 REM GET A NEW PIECE 
121il1il TT(P) = SS(P) 
1 210 ROW=CT 
1221il COL=5+CT 
1230 A$=PP$(P) 
1241il GOSUB 71il 
1251il REM TRY FITTING PIECE 
1261il CS=PP$(P) 
1270 XXI (0)=XI 
1281il YY1 (0)=Y1 
1291il FOR J=l TO 4 
131il1il X=XX<TT(P),J-1)+X1 
1310 Y=YY(TT(P),J-l)+Yl 
1 321il XXI (J)=X 
1 33 0 YYl (J)=Y 
1340 IF eX ( I)+(V ( 1)+(X > W2)+(V ) Wl)TH 

EN 1841il 
1351il IF BB(Y,X) <> 0 THEN 1841il 
1361il NEXT J 
1370 REM IT FITS - PUT PIECE IN PLA 

CE 
1380 B=P 
1391il FOR J=1il TO 4 
1401il X=XXI (J) 
1410 Y=YYl (J) 
14 20 GOSUB 21il30 
14 3 1il NEXT J 
1440 XX2(P)=XI 
145 0 YY2<P)=Y l 
1460 PI=PI+1 
1470 UU(PI)=P 
1480 GOTO 1150 
1490 REM BOARD FILLED 
1500 ROW=15 
1510 CoL = 5+CT 
15 20 A$="SOLUTION" 
15 3 0 GOSUB 70 
154 0 ROW=I7 
1550 COL = 5 
1560 AS="FIND ANOTHER SOLUTION ? " 
157 0 GoSUB 70 
1580 CALL KEY(3 , K,S) 
1590 IF S <'> 1 THEN 1580 
16illil IF CHR$I K ) = "Y" THEN 1621il 
1610 END 
1620 REM UNDRAW LAST ONE 
1630 P=UU(Pl) 
1640 UU(P1)=1il 
1650 Pl=P1-1 
1661il IF Pl ) =1il THEN 1690 
1670 PRINT "THAT ' S ALL" 
1680 STOP 
169 111 B=0 
17@0 X=XX2(P) 



J-l)+X1

j-n+vi

THE PIECE

THEN 1260

PIECE

PIECE

THEN 2020

1710 Y=YY2(P)

1720 CS=" "

1730 GOSUB 2030

1740 X1=X

1750 Y1=Y

1760 FOR J=l TO

1 770 X = XX (TT (P)

1780 Y=YY(TT(P)

1 790 XXI (J ) =X

1800 YY1£J)=Y

1B10 GOSUB 2030

1820 NEXT J

1830 RE1*T ROTATE

1840 TT <P> ^TT (P) +1

1850 IF PP (TT <p> )=P

1860 REM GIVE UP ON

1870 TT<P)=0

1880 REM LOOK FOR NEW

18 9 0 P =P +1

1900 IF P>12 IHEN 1630

1910 IF T T{P > <>0 THEN 1890

1920 GOTO 1200

1930 FOR J=i TO 12

1940 IF TT(J)=0 THEN 1960

1950 NEXT J

1960 RETURN

1970 FOR X1=1 TO W2

1980 FOR Yl=l TO Wl

1990 IF BB(Yl, X I )=0

2000 NEXT Yl

2010 NEXT XI

2020 RETURN

2030 ROW=Y+1+CT

2040 COL=X+CT

2050 A* = C*

2060 GOSUB 70

2070 BB(Y, X > =B

2080 RETURN

Program 5:
Pentominos For The Color Computer

Insert lines 110-860 from the Commodore version (Program 1).

100 CLS:PRINT"til SPACES>PENTOMINOS

999 PCLEAR 1

10 00 DIM X(63,4)7Y(63,4).P<64)JP$<1

3) , S <13) ,T <13) ,B(6,20)

1001 DIM XI(5),Yl(5),X2<12),Y2<12),

U ( 12)

1010 READ P*,N:IF N=0 BOTO 1070

1020 T=T+1:P*(T)=P*:S(T)=V+1

1030 FOR J = V+1 TO V + N: P ( J) =T

1040 FOR K^0 TO 3:READ X < J , K ) , Y < J , K

):NEXT K»J

1050 V=V+N:PRINT P* ;

1060 GOTO 1010

1070 PRINT364,"CHOOSE:"

10B0 FOR J=3 TO 6:PRINT J;" BY";60/

J:NEXT J

1090 INPUT "SELECT 3 THRU 6";W1

1100 IF Wl<3 OR Wl>6 OR WlOINT(Wl)

OOTO 1070

1110 W2-60/W1

1120 CLS

2000 REM FIND NEW SPACE TO FILL

2010 GOSUB 3000:P=J:GO5UB 3200:IF X

1>W2 GOTO 2170

2020 REM GET A NEW PIECE

2030 T (P)=S(P)

2 040 PRINT333,P$(P)

2050 REM TRY FITTING PIECE

2060 C*=P*(P) :X1 <0> =X1:Yl <0)=Y1:FOR

PIECE

P(T(P))=P GOTO

PIECE

J=l TO 4

2070 X = X < T <P),J-1)+X1:Y=Y(T(P), J-l)

+ Y1: X1 <J)=X: Yl ( J)=Y

2080 IF X< i OR Y<1 OR X>W2 OR Y>W1

GDTO 2260

2090 IF B(Y,X)<>0 GOTO 2260

2 100 NEXT J

2110 REM IT FITS - PUT PIECE IN PLA

CE

2120 B=P:FOR J=0 TO 4

2130 X=X1(J):Y=Y1(J):GOSUB 3500

2140 NEXT J

2150 X2(F)=X1:Y2(P)=Y1:PI=P1+1:U(P1

> = P : G 0 T 0 2010

2 160 REM BOARD FILLED

2 170 PR INT3385,"SOLUTION": END

2 180 REM UNDRAW LAST ONE

2190 P=UCP1):U(P1)=0:P1=P1-1:IF Pl<

0 THEN PRINT"THAT'S ALL":END

2200 B=0:X=X2(P):Y=Y2<P):C*=" ":BOS

UB 3500

2210 XI=X:Y1=Y:FOR J=l TO 4

2220 X=X(T(P),J-1)+X1:Y=Y(T(F),J-1)

+ Y1:X1 (J)=X:Y1 (J)^Y

2230 GOSUB 3500

2240 NEXT J

2250 REM ROTATE THE

2260 T(P)=T (P)+1: IF

2060

2270 REM GIVE UP ON

2280 T(P)=0

2290 REM LDOK FDR NEW PIECE

2300 P-P+lsIF P>12 GDTO 2190

2310 IF T<P><>0 GOTO 2300

2320 GOTD 2030

3000 FOR .1 = 1 TO 12: IF T < J > < >0 THEN

nex r j

3010 RETURN

3200 FOR Xl=l TO W2:F0R Yl=l TO Wl

3210 IF B(Y1,X1)=0 GOTD 32 30

3220 NEXT Yl , XI

3230 RETURN

3500 PRINT 3X+(Y+2)*32,C*;:B(Y,X)=B

3510 RETURN

Program 6: Pentominos For The Apple
insert lines 110-860 from the Commodore version (Program 1).
1000 DIM X<63,4),Y<63,4),P(64),P«(13),

S(13),T(13>,B(6,20)

1001 DIM XI(5>,Y1(5),X2(12),Y2(12),U<1

2)

1003 HOME : HTAB 16: PRINT "PENTOMINOS

": PRINT

1010 READ P*,N: IF N = 0 GOTO 1070

1020 T = T + 1:P*(T) = P*:S(T) = V + 1

1030 FOR J = V + 1 TO V t N:P(J) = T

1040 FOR K = 0 TO 3: READ X(J,K),Y(J,K

): NEXT K,J

1050 V = V + N: PRINT P*;

1060 GOTO 1010

1070 PRINT : VTAB <5>s PRINT "CHOOSE:"

: PRINT

1080 FOR J = 3 TO 6: PRINT J;" BY ";60

/ J: PRINT : NEXT J

1090 INPUT "SELECT 3 THRU 6? ";W1

1100 IF Wl < 3 DR Wl > 6 OR Wl < > INT

(Wl) GOTO 1070

1110 W2 = 60 / Wl

1120 HOME

2000 REM FIND NEW SPACE TO FILL

2010 GOSUB 3000:P = J: GOSUB 3200s IF
XI > W2 GOTO 2170

Mav1984 COMPUTE! 121

1710 Y=YY2IP) 
1720 C$= " 
1730 GoSUB 2030 
1740 XI =X 
1 750 Y I=Y 
1 76 0 FOR J = I TO 4 
1 77121 X=XX(TT{P).J - l )+X l 
1780 Y=YY(TT(P),J- l )+Y l 
1790 XXIIJ)=X 
1800YYIIJ)=Y 
1810 GoSUB 20 3 0 
1820 NE XT J 
1830 REM' ROTATE THE PIECE 
1840 TTIP) = TTIP)+I 
1850 IF PPITTIP»=P THEN 1 260 
1860 REM G I VE UP ON PIECE 
18 7 0 TTIP)=0 
1880 REM LOOK FOR NEW PIECE 
1 890 P = P+ l 
1900 I F P ) 1 2 TH EN 1 630 
1 9 10 IF TT(P) <> 0 T HEN 1 890 
1 920 GOTO 1 2 Q10 
19 30 FOR J = l TO 1 2 
1 940 IF TT(J}=0 THEN 1960 
1 950 NE XT J 
19612' RETUR N 
1970 F OR XI = I TO W2 
1 980 FOR YI=I TO WI 
1990 IF BB IY I,XI) =0 THEN 2020 
2 000 NEXT YI 
2010 NE XT XI 
2020 RETURN 
2030 ROW =Y+I+CT 
20 40 COL=X+CT 
2050 AS=CS 
20 60 GoSUB 70 
2070 BBIY, X)=B 
2 080 RETURN 

Program 5: 
Pentominos For The Color Computer 
I"ser f lilies 110-860 frolll tlu' Commodore versioll (Progral1l1). 

100 CLS:PRINT"{II SPACES}PENToMINoS" 
999 PCLEA R I 
100121 DIM X(63 t4),Y (63, 4) ~P( 64),P$(1 

3) ,5 ( 1 3) , T ( 1 3) , B ( 6, 2@) 
112101 DIH X l ( S), Y l(S),X2(1 2),Y2( 1 2), 

U I 1 2) 
1 0 10 READ PS,N:IF N=0 GoTo 1070 
1020 T = T+I:P$ IT ) = P$:SIT)=V+I 
1 030 FOR J =V+ I TO V+ N: PIJ) =T 
112140 FOR K~0 TO 3 :READ X(J,K),Y(J,K 

):NEXT K , J 
1050 V=V+N:PRINT PS; 
1060 GO TO 1 0 1 0 
1070 PRINT~64,"CHOoSE:" 
1080 FOR J =3 TO 6:PRINT J;" BY";601 

J : NEXT ,I 
1090 INPUT "SELECT 3 THRU 6";WI 
1100 IF WI ( 3 OR WI >6 OR WI <> INTIWI) 

1110 
1120 
20 00 
20 10 

202., 
20 3 0 
20 4 0 
2050 
20 60 

BOTo 1 070 
W2=60/ WI 
CLS 
REM FIND NEW SPAC E TO FILL 
Go S UB 3000 :P= J:GoSUB 3200 :IF X 
I >W2 GoTo 2170 
RE M GET A NEW P IECE 
T IP ) =SIP) 
PRINT@ 33 ,PS(P) 
REM TR Y FITTING PIECE 
C$=P$ I P) : X I (0) =X I: Y I (0) =Y I: FOR 

J = I TO 4 
2 070 X=XI TIP).J-I)+XI:Y =Y (TIP).J-I) 

+YI: XI I J) =X : Y I IJ)=Y 
2 0B0 I F X< I OR Y< I OR X>W2 OR Y >WI 

GO TO 2260 
2 09 0 I F 8IY,X) <> 0 GoTo 22 60 
2 1 00 NEX T J 
2 11 0 RE M IT FITS - PU T PIECE IN PLA 

CE 
2 1 20 B=P :FoR J=0 TO 4 
2 130 X=XIIJ) : Y=Y I IJ) :G oS U8 3500 
2 14 0 NEXT J 
2 150 X2IP)=X I:Y 2 IP)=Y I: PI=P I+I:UI PI 

) =P : Go To 2010 
2 1 60 REM BOAR D FILLED 
2 1 70 PRINT@ 3 85,"SOLUTION":END 
2 18 0 REM UNDRAW LAST ONE 
2 19 0 P = U IP I):UIP1) =0: PI=PI - I:IF PI < 

o THEN PR INT"THA T ' S AL L":END 
22 00 B= 0 : X=X2 IP):Y=Y2IP):C$=" ":GoS 

U B 3 500 
22 10 XI=X:YI=Y :FoR J=I TO 4 
2220 X=X(TI P),J - I)+ XI: Y=Y(TIP), J - j) 

+Y I : XI I J )=X:YI IJ)=Y 
223 0 GoS UB 3500 
22 40 NE XT J 
22 50 REM ROTATE THE PIECE 
22 60 TIP )=TIP)+I:IF P ITIP»= P GoTO 

20 6 0 
2270 REM GIVE UP ON PIECE 
22 8 0 TIP) =0 
2290 REM LOOK FOR NEW PIECE 
23 00 P=P+ I:IF P > 1 2 GoTo 2190 
23 10 IF TIP) <> 0 GoTo 2300 
2320 GoTo 2030 
3000 F OR J= I TO 12:IF TIJ) < >0 THEN 

NEX r J 
30 1 0 RETURN 
3 200 FOR XI=I TO W2:FoR YI=I TO WI 
32 10 IF BIY I, XI )= 0 GoTo 323 0 
32 20 NE XT Yl,X l 
3230 RETURN 
3 51210 PRI NT @X+(Y+2)'32,C$;:B{Y,X)=B 
35 10 RET URN 

Program 6: Pentominos For The Apple 
r"serf lines 110-860 from the Commodore versioll (Program 1) . 
Ieee DIM X(b3 , 4) ,Y( b 3, 4),P(b4),P$(13) , 

S(1 3 ) , T(13),S(b,2e) 
leel DIM Xl (5), VI (5), X2(2), V2(12) ,U(1 

2) 
1003 HOME: HTAB 16: PRINT "PENToMINOS 

u: PRINT 
1010 READ PS,N: IF N = 0 GOTO 1070 
1020 T = T + l:PS <T) ~ PS:S(T) - V + 1 
1030 FOR J = V + 1 TO V + N:P(J) = T 
1040 FOR K = 0 TO 3: READ X(J,K),Y(J,K 

): NEXT K,J 
1050 V = V + N: PRINT PS; 
1060 GOTO 1010 
1070 PRINT, VTAB (5): PRINT "CHOOSE:" 

1080 

1090 
1100 

1110 
1120 
2000 
2010 

: PRINT 
FOR J = 3 TO 6: PRINT J;" BY ";60 
/ J: PRINT: NEXT J 
INPUT "SELECT 3 THRU 6? ";Wl 
IF WI < 3 DR Wl > 6 OR WI < > INT 

IW1) GOTo 1070 
W2 = 60 / WI 

HOME 
REM FIND NEW SPACE TO FILL 
GoSUB 3000:P = J: GoSU8 3200: IF 

Xl > W2 GOTO 2170 

1\.1oy1984 COMPUTE! 121 



2020 REM GET A NEW PIECE

2030 T<P) = 5<P>

2040 VTAB It PRINT P*(P): VTAB 12

2050 REM TRY FITTING PIECE

2060 C* = P*(P):X1(0) = X1:YI<0) = Yl: FOR

j = i JO A

2070 X = X<T<P).J - 1> + X1:Y = Y<T(P>.,

3 - 1) + Y1:X1(J) = X:Y1(J> = Y

2080 IF X < 1 OR Y < 1 OR X > W2 OR Y >

Wl GOTO 2260

2090 IF B<Y.X) < > 0 BOTO 2260

2100 NEXT J

2110 REM IT FITS - PUT PIECE IN PLACE

2120 B = P: FOR J = 0 TO 4

2130 X = XKJ):Y = Yl (J) : GOSUB 3500

2140 NEXT J

2150 X2(P) = X1:Y2(P> = YlsPi = PI + 1:

LKP1) = P: GOTO 2010

2160 REM BOARD FILLED

2170 VTAB Is PRINT " SOLUTION";: END

2180 REM UNDRAW LAST ONE

2190 P = UtPl):U(Pl) = 0:P1 = PI - is IF

PI < 0 THEN PRINT "THAT'S ALL": END

2200 B = 0:X m X2(P):Y = Y2(P):C* = " "

: GOSUB 3500

2210 XI = X-.Y1 = Ys FOR J = 1 TO 4

2220 X = X<T(P>.J - 1) + X1:Y = Y<T(P>,

J - 1) + YllXKJ) = X:Y1(J> = Y

2230 GOSUB 3500

2240 NEXT J

2250 REM ROTATE THE PIECE

2260 T(P) = T<P) + 1: IF P(T(P>) = P SOTO

2060

2270

2280

2290

2300

2310

2320

3000

3010

3200

REM GIVE UP ON PIECE

T(P) = 0

REM LOOK FOR NEW PIECE

P=P+1: IF P > 12 GOTO 2190

> 0 GOTO 2300IF T<P> <

GOTO 2030

FOR J = 1

NEXT J

RETURN

FOR XI =

TO i: IF T<J) < > 0 THEN

1

1 TO W2: FOR Yl = 1 TO W

= 0 GOTO 32303210 IF B<Y1.X1>

3220 NEXT Y1,X1

3230 RETURN

3500 VTAB Y + 4: HTAB X: PRINT C*:B<Y,

X) = B

3510 RETURN

^ Copy Atari 400/BOO Cartridge* to Disk

and run th«m from a Menu

ATARI CARTRIDGE-TO-DISK COPY SYSTEM $69*
Supertart lets you copy <WVcjrir'doe(oMhB Aiari 400/800 to Oofcrjno. and thereafter run n from your

disk drive Enjoy The convenience of selecting you' favorila names from a "menu screen" tallw than

swapping cartridges in .incl out of your computer. Eacrt canridrjo coprnd by Supercan function! et/tcrty

like the original. . wlf-tooting, etc.

Supercan mcludm: COPY ROUTINE Dumpi ihg eontetit* of ihe cartridge 10 a dulione (up to 9

cartridges will fit on ono bilk.)

MENU ROUTINE- Auto loading menu prompts user lor a ONE leystroke selacion

of any canndne on the disk.
CARTRIDGE ■ Tricks" the comouter into thinking Ihat trie original "orotecled"

cartridge has been inserted.

To dale triere have been no problems CupTicaTing and running all of the protected cartridges that we

know oi However. FRONTRUNNEH cannot guarantee the operation of all future cartridges.

Supercan is user friendly ond simple to use. PIRATES TAKE NOTE: SUPERCART a not intended to.

illegal copying encJ/or distribution ol copyrighted software , .Sorrvill
SYSTEM REQUIREMENTS:

Atari 400 or 800 Computer ■ 48K Memory ' One Disk Onva
Available at your computer storoor direct Norn FRONTRUNNER. DEAl EH INQUIRIES ENCOURAGED

TOLL FREE ORDER LINE: (M Hrs.} 1-«»4tt-47«>/ln Nevada or to^ questiont Call: (7031 7«-«00

Personal chucks allow 2-3 weeks to clear. M/C nnd VISA bccooick!

Incluflo 93.50 ($7.50 Foreitjn ordorsl for shipping.

FRONTRUNNER COMPUTER INDUSTRIES

316 California Ave., Suite 1712. Reno. Neveda B95O9 - (7021 786-4600
Others Make Claims .SUPERCART makes copies/I!

ATAfll is a trademark of Warner Comnium cat inns, Ini

Put a Monkey Wrench
into your ATARI 800
Cui your programming time Irom hours 1o seconds, and have 18 direct
mode commands. All al your finger tips and all mode easy by the

MONKEY WRENCH II.

The MONKEY WRENCH II plugs easily into the

righ! slot ot your ATARI and works with the

ATARI BASIC cartridge.

Order your MONKEY WRENCH II today and

enjoy the conveniences ot these 18 modes:

• Line numbering

• Renumbering basic tine numbers

• Deletion of line numbers
• Variable and current value display

• Up and down scrolling of basic

programs

• Location of every siring occurrence

• String exchange

• Move lines

• Copy lines
• Special line formats and page numbering

• Disk directory display

• Margins change

• Memory lest

• Cursor exchange

• Upper case lock

• Hex conversion

• Decimal conversion

• Machine language monitor

The MONKEY WRENCH II also contains a

machine language monitor with 16 commands

Ihat can be used to interact with the powerful features

of the 6502 microprocessor.

8K in 30 Seconds
for your VIC 20 or CBM 64

II you Own o VIC 20 of o CBM M ond dove been concerned
about thehigh cosi ol o disk lo sto<e your programs on

woriy you (sell no longer Now tneie'slne RABBIT TheRAEBiT

comes m ocortridga ond at a much, iriucfi lower price

tnan the average disk Andspeed thisisonelosiRABBIl
With ihe RABBITyou can lead ond store on your CBM
aotosetie en 6K oogiam in almo? 30 seconds, compaied

lo the cu'rent 3 minutes ol a VIC 20 or CBM M. almost as

lost 05 the 1541 aisK duve

The RABSd is easy 'o install, allows one lo Append

Basic Programs, works with or without Expansion
Memory, ond ptovides fwo data file modes The

RABBIT is not only last t>ui relioole

(iheRaDbiHo'thevOOcontainsaneipansioncon- . .
nector so you can simultaneously use your memory boord, eic ] $ 39.95

MAE
NOW

THE BEST

FOR LESS!

$59.95 \

For CBM 64, PET, APPLE, and ATARI
Now. you con hove ihe seme professionally designed Macro
Assembler. Editor oi used on Space Sfiuttle proiecis

• Designed to improve Prop,rammer Productivity
• Sirrilor syntai ond corrmords - No need lo relea^n peculiar

syntaxes and commands wnen you go Irom PET to APPLE to

AtAJJI
• Coresident Assembler/Edilo' - No need to load the Editor, then

tne Assembler then ihe Editor, etc
• Also includes Word Processor. Relocating [coder, and muc

mote

• Powe-tui Edito'. Macros. Conditional ono1 interactive

Assembly, and Auio - zeropage adaressing

Still not convinced, send lor our tree spec sheei1

A

3239 Linda Dr.

Winston-Salem.N.C. 27106

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

Send for free catalog!

VISA1
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2020 
2030 
2040 
2050 
2060 

2070 

2080 

2090 
2100 
2110 

2120 
2130 
2140 
2150 

2160 
2170 

REM GET A NEW PIECE 
T(P) = SIP) 

VTAB I: PRINT PS(P): VTAB 12 
REM TRV FITTING PIECE 

CS = PS(P):XI(0) = XI:VI(0) = VI: FOR 
J 1 TO 4 
X = X(T(P),J - 1) + Xl:Y = Y(T(P), 
J - I) + VI:XI (J) = X:VI(J) = V 

IF X < I DR V < I DR X > W2 DR V > 
WI GOTO 2260 

IF B(Y,X) < 
NEXT J 

> 0 GOTO 2260 

REM IT FITS PUT PIECE IN PLACE 

B = P: FOR J = 0 TO 4 
X = XI(J):V = VI(J): GOSUB 3500 

NEXT J 
X2(P) = XI:V2(P) = VI:PI PI + I: 
U (PI) 

REM 
VTAB 

= P: GOTQ 2010 
BOARD FILLED 
1: PRINT" SOLUTION";: END 

2180 REM UNDRAW LAST ONE 
2190 P = U(PI) :U(PI) = 0:PI = PI - I: IF 

PI < "THEN PRINT "THAT~ 5 ALL": END 

2200 B = 0:X = X2(P):V = V2(P):CS = 
: GO SUB 3500 

2210 XI = X:VI = V: FOR J = I TO 4 
2220 X = X(T(P),J - I) + XI:V = V(T(P), 

J - I) + VI:XI(J) = X:VI(J) = V 
2230 GOSUB 3500 
2240 NEXT J 
2250 REM ROTATE THE PIECE 
2260 T(P) = T(P) + I: IF P(T(P» P GOTO 

2060 

Put a Monkey Wrench 
into your ATARI800 
C ui your p rogra mming l ime Irom hours 10 seco nds, and hove 18 di rect 
mode commands. All at your l inger lips and a U made eosy by Ihe 
MONKEY WRE NCH II. 
The MONKEY WRENCH II p lugs easily inla lhe 
right sial of yOUI AlARI and works with the 
Af ARI BASIC cartridge. 
Order your MONKEY WRENCH II todo y and 
enjoy Ihe convenienc es al lhese 18 modes; 

Une numbering 
Renumbering basic line numbers 
Deletion of line numbers 
Variable and current value display 
Up and d own scrolling 01 basic 
progra ms 
location 01 every string occur/enee 
SIring exchonge 
Move lines 
Copy lines 
Special line lormais and page numbering 
Disl( d irectory display 
Margins change 
Memory lest 
Cursor exchange 
Upper case lock 
Hex conversion 
Decimal conversion 
Machine language monitor 

The MONKEY WRENCH II also contains a 
maChine language monitor wi th 16 commands 
thot con be used to interact wilh the power1ul leolures 
of the 6502 microprocessor. 
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2270 
2280 
2290 
2300 
2310 
2 3 20 
3000 

REM 
T(P) 

REM 

GIVE UP ON PIECE 
= 0 

LOOK 
p = P + 1: 

IF T(P) < 
GOT a 2030 
FOR J = I 
NEXT J 
RETURN 

FOR NEW PIECE 
IF P > 12 GOTO 

> 0 GOT a 2300 

TO 12: IF T(J) 

2190 

< > 0THEN 

301 0 
3200 FOR XI = I TO W2: FOR VI = I TO W 

3 210 
3 220 
32 3 '" 
35~0 

3510 

I 
IF B( VI, XI) 
NEXT Y1, X1 
RETURN 

o GOTO 3230 

VTAB V + 4: HTAB X: PRINT CS:B(V, 
X) = 8 

RETURN 

< 71(; 
~IJl[il@~ (Y~~i ' 

::1.'~J1 
.j. , "r ~IlU '. 

Copy Alari 400 /100 c.rtri6g .. to Di.k 
and run theom from a M..,u 

ATARI CARTRIDGE-TO-DISK COPY SYSTEM $69" 
SUI*CMI '-II yOU COPY ANYc.nril!ve lor I .... AI"; 01001Il00 lo .... n •.• rod lhereo h ... "" it I,,,,,, yOU' 

d .... d" .... EIIfOY I .... conwnience 01 Mltcling YOU' 1""";, . ~ r."",. "menu se.Mf\·· •• t ..... lnan 
'-PP'n9 Clnrid(lel;" af\CI OUI of ¥OU' f;OtIIll<IItf. be" umiool COIl4d by SuoetUll funclion, ,ne'''' 

~:~'.':..~~~~O~I;;og'uV~E . Oumpo I .... COAl"",. 01 I .... can,iI!ve TO • dio\~I ' (up TO 9 
can,;"ges willil on OM dilk.1 
MENU ROUTINE · AUlo lcMdong ...... u p<CImp!' u_lor. ON£ k~"oh HiecTion 
01 1tlV CIII~ 0tI 1 .... diI~. 
CARTRIDGE · · 'T.iI;k,·· I .... OOfTII)\I'" IntO I""'~ W I W ong/ruII "prolKl..:l" 
caruidge heI _n w-t.cl. 

To~" I ............. been no probieml ouplie.lting and runnirog .. 01 1"" prOlecl..:l Clnridges ''''' _ 
\noW 01. H_. FRONTRUNNER CII'IIIOt (IUIflnT" I .... Operation 01 .. Iuturl Clnridqls , 
SupfIfUIt;' UW'·h .. ndIy and IitnpIe 10 uM. P1RATES TAICE NOTE: SUP[RCART ;' not .,Tended lor 
"'-011 c09Yirog Wtd lor . ' ribution 01 r;oporrIg"'.cIoolTw.f • . .. Sot",UI 

SYSTEM R EOUlltEMIHTS: 
AI"; 400 or IlOO CompU,tf 1 "''' MIIfftOfY 1 0... DisIo. Or"" 

Av""blllI VOUf c:ompJ'" . 'oreor dirKT hom FRONTRUNNER. OEAlER INOUIRIES (NCOURAGEO 
TOLL FAn. ORDER LINE: 12" Hf'If.! l~lIn Nevadl or lor Q .... ,ion. C.I : rnr::t! ,..... 
P.,~ dleCb aIow 2·3 _ .... 10 ell'f. M I C ...cI VISA KC-oled. 

~r;~~~t~~~~~~:~~:~·~~~· 
31 6 C" ilo,n;, A ...... S"i!~ n1 2. R,no, Nev'~ 11950!1 . 1702 1 186~ 

a ,hers Md, Cllims . . . SUPERCART ",..~s copiesll/ 
ATAR! '" t , ad$mll'~ of Wa,ne, CommunlCllionl Inc . 

8K in 30 Seconds 
for your VIC 20 or CBM 64 
H '(CXJ own 0 VIC 20 er a C6.\164 orld ha...e been concernea 
aboutttle high cost 01 a disk to sIote yOIJl programs on 
'NOlry voursefl f'IO longer NOlo' Il\e!e's!he RABsn The RAli8l1 
com81ln a cartlidge. and 01 a rnJeh, mUCh IOweI pnce 
lhan !he 0'J8(008 disk And $peed lhis Is one lOs! RABBI! 
VJlm l/'Ie RA8BIf you con load and slOte on vour CBM 
dotl$eIIe at 81< prog!m1 in oIl'TIO$130 seconds. <:Of'1lXJ(OO 
10 l/'Ie CUllant 3 minutes 01 a IIIC 20 Of CBM 611. otmosl os 
ta~osltle I~' di!Jcdm'6 
Tile AA9~ is easy to I~L ol""",,, one 10 Apoencl 
ScSI(; Pl'ograrru. worn wrln Of wttroJl hpr:lflSlOfl 
~emory. and prOVIdes 1\0'0 omoti!e rnr:xJM Ina 
RABBIT IS no! only lost bulleIJobIe 
('ine ~llollne IIIC 2Oconkl.ns Q"leJPQNIO'l con­
~ ~ you CQ"l SlmullOneOuSIy uwt your rnemetv boOrd, etc ) 

MAE NOW 
THE BEST 
FOR LESSI 

For CBM 64, PET, APPLE, and ATARI 
N(r4t. you COli ho~ the some pi'oMuionolly designed MoCfO 
A.uC!imbief l£dJIor osused on Space Shunle ptOjectl. 

• Oesig\ea 10 mpl'0\Ie ProgtOlM'l8f ProduClM1)' 
• Similar synIOl and COI'J'I/TIOI'IOS • No need 10 relean peculial 

synIOJesondcommonosw-..en you gol'omPET IOAPPL£ 10 
AlAAI 

• Corhdenl A.\sembIel'lfdilO' • No need IOIood Itle Edilct lnen 
Ina AuemtlleL !nen ma EdilOt, ale 

• AI~ II'ICluOes word Pl'ocess.or. RelocoTlng looder. and mUCh 
..... e 

• Powerful Eelller. MoCfos. COllclJloanol ond In/elOCIIV6 
Assembly, and AtJ10 • l6l0 page OOOleutng 

SI~1 not COOVII"ICOO. sencllOt OUI tee spec ~I 
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Pitstop
Shay Addams

Racing games are nothing new,

but Pitstop from Epyx incorpo

rates a realistic element of the

sport that sets it apart from

everything else on the track. In

addition to zooming around the

course as fast as possible, you

must develop a solid plan for

maneuvering your three-man pit

crew when you're forced to pull

in for fresh tires and refueling.

The game is available on car

tridge for Atari, Commodore 64,

and Coleco Adam computers.

The action takes place on

one of six speedways, all based

on genuine tracks such as Le

Mans and Monaco. You can race

at any one, or opt for the "Mini-

Circuit," in which the program

picks three courses at random

for you to complete, one after

the other. Hardcore speed de

mons will prefer the "Grand

Circuit"—it requires you to cover

all six tracks in succession, a

grueling marathon event. The

number of laps per race can be

set to three, six, or nine; skill

levels include Rookie, Semi-Pro,

and Pro. Up to four players can

compete by taking turns.

The race kicks off as you

push forward on the stick to

accelerate. The perspective and

graphics are similar to Enduro,

but unfortunately not as detailed

as Pole Position. While you accel

erate, the gears shift automati

cally, accompanied by authentic

sound effects. The screen scrolls
vertically, with a green back

ground and yellow cars. Your

speed, elapsed time, and current

lap are constantly displayed.

No more than two other

cars are on the track simultane

ously, but they are programmed

to swerve into your path or travel

side by side to prevent your

passing them. The main thing to

watch out for is bumping into

other cars or the sides of the

road. An accident won't cause a

colorful explosion the way it does

in Pole Position, but it will reduce

your speed as in Baja Buggies.

Trouble With Tires
This is where Pitstop takes a de

tour from the familiar "race

around the track" scenario of

similar games. When you smash

into another car or the railing

alongside the road, the corre

sponding tire is damaged. Start

ing off a deep blue, the tires

change to a different hue each

time you have an accident. Sus

tain too much damage and the

tire explodes, knocking you out

of the race. You've got to keep

an eye on the color of all four

tires and be ready to pull into

the pits when they turn a bright

red (indicating that they'll burst

on the next collision).

The pit area is located to the

right of the finish line. An inset

map on the left displays an over

head view of the course, with

your car's current position and

the finish line prominently

marked. Turn into the off-ramp

on the right as you pass the finish

line, and the scene cuts to a three-

quarter perspective of your car

sitting in the pits. Now your

vehicle is revealed as one of those

low-slung, Indy 500-type racers,

and is larger and much more

detailed.

Action In The Pits
A member of your pit crew waits

on each side of the car, standing

by to change the tires. Another

is behind you, gas hose in hand.

If the horizontal fuel gauge says

you're running low, it's best to

get the gas pumping immedi

ately. This is done by using the

joystick to move a cursor over

the man, then hitting the fire

button. Now you can steer him

into place, where he automati

cally starts refilling your tank.

Tires are changed by ac

tivating one of the other men

and moving him to the tire you

want removed. He'll latch onto

it, and you can guide him to a

stack of fresh tires. When he

touches the stack, the tire he's

holding turns a deep blue to

indicate that he's got a new tire,

which he can then attach to the

car. But keep your eyes on the

gas gauge, because if you don't

remove the nozzle when the

tank's topped off, the gas spills

over and you have to fill it up

again.

While all this is going on, a

timer at the top right of the screen

shows the seconds ticking away

to remind you how much time

you're losing in the pits. Another

digital display at bottom left tells

you how much overall time has

elapsed since the race began.

To underscore the urgency of

getting out of the pits as quickly

as possible, the rest of the cars

keep racing past in the back

ground, their engines buzzing

as they gain distance on you.

When you're ready to roll, posi

tion the cursor over the man in

front of the car and he'll raise his

flag to wave you back onto the
track.

Mulfiplayer Competition
You can make it through three

laps around most tracks without

May 1984 COMPUTE! 123

Pifsfop 
Shay Addams 

Racing games are nothing new, 
but Pitstop from Epyx incorpo­
rates a realistic element of the 
sport that sets it apart from 
everything else on the track. In 
addition to zooming around the 
course as fast as possible, you 
must develop a solid plan for 
maneuvering your three-man pit 
crew when you're forced to pull 
in for fresh tires and refueling. 
The game is available on car­
tridge for Atari, Commodore 64, 
and Coleco Adam computers. 

The action takes place on 
one of six speedways, all based 
on genuine tracks such as Le 
Mans and Monaco. You can race 
at anyone, or opt for the "Mini­
Circuit," in which the program 
picks three courses at random 
for you to complete, one after 
the other. Hardcore speed de­
mons will prefer the "Grand 
Circuit" -it requires you to cover 
all six tracks in succession, a 
grueling marathon event. The 
number of laps per race can be 
set to three, six, or nine; skill 
levels include Rookie, Semi-Pro, 
and Pro. Up to four players can 
compete by taking turns . 

The race kicks off as you 
push forward on the stick to 
accelerate. The perspective and 
graphics are similar to Enduro, 
but unfortunately not as detailed 
as Pole Position. While you accel­
erate, the gears shift automati­
cally, accompanied by authentic 
sound effects. The screen scrolls 
vertically, with a green back­
ground and yellow cars. Your 
speed, elapsed time, and current 
lap are constantly displayed. 

No more than two other 
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cars are on the track simultane­
ously, but they are programmed 
to swerve into your path or travel 
side by side to prevent your 
passing them. The main thing to 
watch out for is bumping into 
other cars or the sides of the 
road. An accident won't cause a 
colorful explOSion the way it does 
in Pole Position, but it will reduce 
your speed as in Baja Buggies. 

Trouble With Tires 
This is where Pitstop takes a de­
tour from the familiar " race 
around the track" scenario of 
similar games. When you smash 
into another car or the railing 
alongside the road, the corre­
sponding tire is damaged. Start­
ing off a deep blue, the tires 
change to a different hue each 
time you have an accident. Sus­
tain too much damage and the 
tire explodes, knocking you out 
of the race. You've got to keep 
an eye on the color of all four 
tires and be ready to pull into 
the pits when they turn a bright 
red (indicating that they'll burst 
on the next collision). 

The pit area is located to the 
right of the finish line. An inset 
map on the left displays an over­
head view of the course, with 
your car's current position and 
the finish line prominently 
marked. Turn into the off-ramp 
on the right as you pass the finish 
line, and the scene cuts to a three­
quarter perspective of your car 
sitting in the pits . Now your 
vehicle is revealed as one of those 
low-slung, Indy SOD-type racers, 
and is larger and much more 
detailed. 

Action In The Pits 
A member of your pit crew waits 
on each side of the car, standing 

by to change the tires. Another 
is behind you, gas hose in hand. 
If the horizontal fuel gauge says 
you're running low, it's best to 
get the gas pumping immedi­
ately. This is done by using the 
joystick to move a cursor over 
the man, then hitting the fire 
button. Now you can steer him 
into place, where he automati­
cally starts refilling your tank. 

Tires are changed by ac­
tivating one of the other men 
and moving him to the tire you 
want removed. He'll latch onto 
it, and you can guide him to a 
s tack of fresh tires. When he 
touches the stack, the tire he's 
holding turns a deep blue to 
indicate that he's got a new tire, 
which he can then attach to the 
car. But keep your eyes on the 
gas gauge, because if you don't 
remove the nozzle when the 
tank's topped off, the gas spills 
over and you have to fill it up 
again. 

While all this is going on, a 
timer at the top right of the screen 
shows the seconds ticking away 
to remind you how much time 
you're losing in the pits. Another 
digital display at bottom left tells 
you how much overall time has 
elapsed since the race began. 
To underscore the urgency of 
getting out of the pits as quickly 
as pOSSible, the rest of the cars 
keep racing past in the back­
ground, their engines buzzing 
as they gain distance on you. 
When you're ready to roll, posi­
tion the cursor over the man in 
front of the car and he'll raise his 
flag to wave you back onto the 
track . 

Multiplayer Competition 
You can make it through three 
laps around most tracks without 
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a stop for gas or tire changes,

but the only fun involved in this

is trying to beat your best time

for the same course. Pitstop's

more enjoyable in group play.
When one driver completes the

set number of laps, the next one

takes a whirl around the track.

After the race, each player's time

is posted, along with his portion

of the $94,000 prize money. If

you're competing in a Mini- or

Grand circuit, the overall

winnings are displayed at the

bottom. If two or more players

tie, the one who started first

wins, so flip a coin to determine

who goes first.

In addition to the exciting

competition and action, Pitstop

requires strategy and split-

second decision-making that are

missing in other racing games.

Should you try to finish the race

in spite of a severely damaged

tire, or pull into the pits and at

least insure that you complete

the race? Is there time to change

all four tires? Situations like these

put a real edge on the game play.

Since veteran race car drivers

agree that many professional

races are won in the pits, not on

the track, Pitstop has to be one of

the most realistic and playable

racing simulations available.

Pitstop

Epyx Computer Software

1043 Kiel Court

Sunnyvale, CA 94089

Atari, 64 versions, $39.95

Coleco Adam version, $53 "'■■'

Panic Button For VIC And

TRS-80 Color Computer
Michael B. Williams

Not wanting to imitate the other

arcade games on the market,

First Star has introduced a game

which is refreshingly original—

and very entertaining.

In Panic Button, you have

been hired to assemble various

objects whose parts parade on

three continuously moving con

veyor belts. On the first level,

robot parts are ejected from the

three chutes at the top of the

screen. Not only must you catch

up to them, but you must as

semble them in the proper order to

be given credit for the item.

Should you accidentally place

the robot's feet on its head (an

improper sequence), no credit is

given for the item, nor are its

parts reusable, since there is no

way to separate any two joined

parts. I found it frustrating: No

sooner had I completed two-thirds

of an object than an incorrect

part dropped from a chute and

attached itself to mine. Surpris

ingly, this occurred in my favor

as often as it did against me.

After a while, especially

during the harder screens, these
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Parts continuously flow from three

conveyor belts in Panic Button (Color

Computer version).

"rejected" objects (obviously

thrown by your boss in anger)

begin to fly around the screen,

at times bumping into you and

making your job even more dif

ficult. I almost found it more

than I could handle, having to

race around the screen to retrieve

objects moving nearly as quickly

as I was.

Houses, Telephones, And

Lamps
In later screens, you will find

three-layered cakes, houses,

telephones, televisions, and

finally lamps dropping from the

chutes. After every screen, it

becomes progressively more

challenging to complete your

minimum order as the conveyor

belts move faster and the number

of objects you must assemble

within the two-minute limit in

creases. After completing the

second screen, you have a much-

awaited opportunity to fling a

pie into your boss's face—but

that is not what gets you fired.

Panic Button breaks away

from the three-man tradition

and provides you with only one

worker. Should he fail to fulfill

his minimum order of assembled

items, the boss spares no time in

firing him (where's another pie?).

You have only one thing

going for you in this game—the

"panic button." You activate it

by using the joystick button to

move your character over to the

operating switch. This slows the

conveyors to a halt, allowing

you to freely gather the objects

around the factory. (Unfortu

nately, it has no effect on the

clock, which continues to run

down.) But your enraged boss

soon comes to restart the con

veyor belt, and you continue

your frantic race against time.

An "external" panic button

not mentioned in the rather

skimpy documentation is the

space bar: Pressed at any time

during the game, it pauses the

action indefinitely. I found my

self using this panic button more

than the other.

First Star's decision to de

velop a game with a unique con

cept is refreshing, but an original

game is not always a good game.

With Panic Button, however,

First Star has succeeded. I rec

ommend it to anyone who enjoys

nonstop action—and even to

those who do not. After all, that

is the reason the "panic button"

exists.

Panic Button

Firsi Star Software, Inc.

22 East 41st Street

New York, NY 10017

Color Computer or VIC (SK expansion)

tape, $24.95

VIC cartridge $34.95

Color Computer cartridge $39.95 ©

a stop for gas or tire changes, 
but the only fun involved in this 
is trying to beat your best time 
for the same course. Pilslop's 
more enjoyable in group play. 
When one driver comple tes the 
set number of laps, the next one 
takes a whirl around the track. 
After the race, each player's time 
is posted, along with his portion 
of the $94,000 prize money. If 
yo u' re competing in a Mini- or 
Grand circuit, the overall 
winnings are displayed at the 
bottom. If two or more players 
tie, the one who started first 
wins, so flip a coin to determine 
who goes first. 

In adctition to the exciting 
competition and action, Pilslop 
requires strategy and split-

second decision-making that are 
missing in other racing games. 
Should you try to finish the race 
in spite of a severely damaged 
tire, or pull into the pits and at 
least insure that you complete 
the race? Is there time to change 
all four tires? Situations like these 
put a real edge on the game play. 
Since veteran race car drivers 
agree that many professional 
races are won in the pits, not on 
the track, Pilstop has to be one of 
the most realistic and playable 
racing simulations available. 
Pitstop 
Epyx COlllp"ter Software 
1043 Kiel COllrt 
SlIll llyvale, CA 94089 
Atari, 64 versions, $39.95 
Coleco Adalll versioll, $53 © 

Panic Button For VIC And 
TRS-80 Color Computer 
Michael B. Williams 

Not wanting to imitate the other 
arcade games on the market, 
First Star has introduced a game 
which is refreshingly origina l­
and very entertaining. 

In Panic ButtOIl, you have 
been hi red to assemble various 
objects whose parts parade on 
three continuously moving con­
veyor belts . On the first level, 
robot parts are ejected from the 
three chutes at the top of the 
screen. Not only must you catch 
up to them, but you must as­
semble them in Ihe proper order to 
be given credit for the item. 
Should you accidentally place 
the robot's feet on its head (an 
improper sequence), no credit is 
given for the item, nor are its 
parts reusable, since there is no 
way to separate any two joined 
parts. I found it frustrating: No 
sooner had I completed two-thirds 
of an object than an incorrect 
part dropped from a chute and 
attached itself to mine. Surpris­
ingly, this occurred in my favor 
as often as it did against me. 

After a while, especially 
during the harder screens, these 
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Parts contin/lollsly flow frOIll three 
co/lVeyor belts ill Panic Button (Color 
Computer versioll ). 

"rejected" objects (obviously 
thrown by your boss in anger) 
begin to fly around the screen, 
a t ti mes bumping into you and 
making your job even more d if­
ficult. I almost found it more 
than I could handle, having to 
race around the screen to retrieve 
objects moving nearly as quickly 
as I was. 

Houses, Telephones, And 
Lamps 
In later screens, you will find 
three-layered cakes, houses, 
telephones, televisions, and 
finally lamps dropping from the 
chutes. After every screen, it 

becomes progressively more 
challenging to complete your 
minimum order as the conveyor 
belts move faster and the'number 
of objects you must assemble 
within the two-minute limit in­
creases. After completing the 
second screen, you have a much­
awaited opportunity to fling a 
pie in to your boss's face-bu t 
that is not what gets you fired. 

Partie Button breaks away 
from the three-man tradition 
and provides you with only one 
worker. Should he fail to fulfill 
his minimum order of assembled 
items, the boss spares no time in 
firing him (where's another pie?). 

You have only one thing 
going for you in this game-the 
" panic button ." You activate it 
by using the joystick button to 
move your character over to the 
opera ting swi tch . This slows the 
conveyors to a halt, allowing 
you to free ly gather the objects 
around the factory. (Unfo rtu­
nately, it has no effect on the 
clock, which continues to run 
down.) But your enraged boss 
soon comes to restart the con­
veyor belt, and you continue 
your frantic race against time. 

An "external" panic button 
not mentioned in the rather 
skimpy documentation is the 
space bar: Pressed at any time 
during the game, it pauses the 
action indefinitely. I found my­
self using th is panic button more 
than the other. 

First Star's decision to de­
velop a game with a unique con­
cept is refreshing, bu t an original 
game is not always a good game. 
With Panic Blltton, however, 
First Star has succeeded . I rec­
ommend it to anyone who enjoys 
nonstop action-and even to 
those who do not. After a ll, that 
is the reason the "panic button" 
exists. 
Panic Button 
First Star Sofhuare, Illc. 
22 East 41 st Street 
N~u York, NY 10017 
Color COlllp" ter or VIC (8K expallsioll) 
tape, $24 .95 
VIC cartridge $34.95 
Color COlllputer cartridge $39.95 © 



AATARI
600XL CALL

800XL CALL

1200XL $409*
•Redacts $100 Atari Rebate

1050 DRIVE $335 MOOBITSINFC ....$78

1025 PRINTER S399 80 COLUMN BD SZ49

1020 COLOR PTR ...$219 TECHNICAL NOTES ..$25

10Z7PRINTER $279 REALTIHECLK $38

1010 RECORDER $72 810 DRIVE $419

DRIVES

ASTRA 1620 $469

RANA1000 $295

PERC0M88-S1 ..... $298

PERC0M40-S1 ..... $418

PERC0M40-S2 $718

PERCOM 44-S1 $510

PERCOM 44-S2 $929

MEMORIES

48KRAM jIHTEC)

64K RAM (INTEC)

48K RAM (MOSAIC)

64K RAM (MOSAIC)

128K RAM DISK ...

32K RAM (MOSAIC)

. $95

$119

$109

$145

$299

. $68

ATARI SOFTWARE
ADVENTURE INT'L

Adv. 1-12 each (C) $18
PreppiefC/D) S20

Preppie lf(C/D) 523
Diskey(D) $33

Sea Dragon (CD) $23

APX

Eastern Front (C/D) .. S23

747 Land Sim. (C/D) .. $17

Fig-Forth (C) $30

ATARI INC.

Microsoft Basic II (R) . $62
Mickey in Great

Outdoors (C/D) $36

Paint (D) $30

Speed Beading (C) ... $54
Qix(R) $30

Dig Dug(R) $30
Atari Writer (R) $68

Donkey Kong (R) $30

Time Wise (D) $23
Visicalc(D) $139

JugglesHouse{C/D) . $22

Juggles Rnbw (C/D) .. $22

Pilot (Home) $55
Galaxian S30

Defender $30

ET $34

Microsoft Basic (D) .. $62

Macro Ass. & Edit (D) . $62
Assembler Editor(R) . $42

Basic Cartridge (R) ... $45
Pac Man (R) $30

Centipede (R) $30

C f M D $

p ()

Caverns of Mars (D)
Star Raiders (R)

Conv. Lang. Ea. (C) ..
Music Composer(R) .

Super Breakout (R) ..
My First Alphabet (D)
Prog.2&3(ea.KC) ...

Word Processor (D)

Pil E

$28

$30
$42

$31

$26

$26

$21

$102()

Pilot (Educ.) $92

Touch Typing (C)

Home File Mngr(D) .

AUTOMATED SIMUL

Hellf ire Warrior (C/D)

KngArthr's Heir (C/D)
Invasion Orion (C/D) .

Temple of Aps. (C/D)

Star Warrior (C/D) ...
Dragon's Eye (D)
Crush Crumble (C/D)

$19

S36

. $27

$20

. $17

. $27

.$27

. $20

. $20

AVALON HILL
VC(D) $17
B-1 Nuc. Bomber(C) .. $12

Legionnaire (C) $23

BRODERBUNO
Sky Blazer(D) $22

Sank St. Writer (D) ... $46

A.E.(D) $23

ArcadeMachine(D) ..$39
Choplifter(D) $23

CBS

Mountain King (R) ... $27
Boulders & Bombs (R) $27
Krazy(eacn) $34

CONTINENTAL SOFT.
Home Accountant (D) $48

Tax Advantage (D) ... $39

DATASOFT

Text Wizard (D) $65
Graphic Master (D) ... $27
Micro Palntar(D) $23
Lisp Interpreter (D) ... $79

Graphics Gen.(D) $17
Basic Compiler (D) ... $65
Zaxxon (C/D) $27

DON'T ASK

Sam(D) $39

PMAiD

S23
523

127

Story Machine (D)
FaceMaker(D)

STRATEGIC SIM.
Cosmic Balance (D) .
Cosmic Balance II (D)
Tigers lnSnow(C/D) .
Battle of Shlloh(C/D) . $27

Battle of Norm. (C/D) . $27
Galactic Gladiator (0) $27
Cytron Masters (D) ... $27

SYNAPSE SOFTWARE
FllBMnflrS00+ $65
Protectorll (D)$23(R)$29
Shamus ... (D)$23[R)S29
Fort Apocalypse (C/D) $23

Shamus II (C/D) S23
Necromancer (C/D) ... S23
Pha/oh'sCurse(C/D) .$23

THORN EMI

Soccer (R) $34

Jumbo Jet (R) $34

Submarine Comm. (R) $3d

USA

Atari World (D) $39

3-D Sprgrphcs (C/D) ..$27

MISCELLANEOUS
Sargonll .. (C)$20(D)$23
Financial Wizard (D) .. $41
Castle Wolfenstelrt(D) $20
Master Type (D) $27
Millionaire (D) $52
Astro Chase (D) $22
AIIBaba(D) $22
Miner 2049or (H) $34

S S S

SPECIALS

Gemini 15X Printer $399

Axiom AT-100 Printer (with interface $229

Astra Double Density Dual Drive $469

Rana 1000 Drive $319

Bit-3 80 Column Board $245

Mannesmann Talley 160L Printer $589

Atari 400 Keyboard (In Home) $35

Programmer Kit .. $48 Entertainer Kit ... $64

WicoJoystick ...$23 WicoTrackball ...$49

*RSTRA 1620
DISK DRIVE SYSTEM

MORE FOR YOUR MONEY

DOUBLE OR SINGLE DENSITY

TWO DRIVES

SPECIAL $469

COMMODORE
Cm CBM 64 CALL

*• 1541 DISKDRIVE ... $239

1701 Color Monitor

1525 Printer

1520 Color Mr ....

Card ? (Fnfc)

Light Pan

Cassette Infc

Card?Software ..

5255 1530 Recorder $59

5239 1600 Modem .. $59

$169 1650 Auto Modem ... $89

. $60 CMB 64 Ref Guide $16

. $29 The Connection (Infc) ., $85

%l% HSO Disk Drive $339

. $16 PTI45 Lot Board $59

■■■ 64 SOFTWARE 64

EDU-WARE

Prisoner II (D) $27
Spelling Bee(D) $27

Comou-Read (D) $20
Compu-Math Fr. (D) .. $27

Compu-MathDec. (D| . $27

EDUCATIONAL SOFT.

Tricky Tutorial

1.2,3or4(C/D) $15
Tricky Tutorial

5,6or7(C(D) $22

INFOCOM

Suspended(D) 134

Zork I, It or Ml (O) $27

StarcrossfO) $27
Deadline (D) $34

JV SOFTWARE

Jrnyto Pints (C/D) .... $20
Action Quest (C/D) ... $20

Ghost Encount, (C/D) . $20

LJK

Letter Perlect(O) ....$74

Data Perfect (D) $74

ON-LINE

Ultima II (D) $39

Marauder (O| $23

Lunar Leeper(D) $20

WizS Princess (D) ... $22
Frogger(CZD) $23

Crossfire(R) $23

OPTIMIZED SYSTEMS
C-65 (D) $58

Bug-65(O) S23
Max-65(D) $58

Basic A + (D) $58

ROKLAN

Gorf(D) $27
Gorf(R) 530

Wizard of Wor(D) .... $27

Wizard of Wor(R) $30

SIRIUS

Alpha Shield (R) $27
Wavy Navy (D) $23

Bandits (D) ., $23

SPINNAKER
SnooperTroop 1,2(D) . $30

Kindercomp(D) $20

Rhymes 8 Riddles (D) J2O
Hey Diddle Diddle (D) . $20
SrchAmzngThngs(D) $27

Printers/Etc.
GEMINI 10X

GORILLA . .

$279

$199

CITOH
Prowriter $345

Prowriterll $629

Siarwriler $1149
Printmasler $1448

NEC

8023 AC $409

3510 $1375

3530 $1579

3550 $1779

7710/7730 $1998

PROWRITER

SMITH TPI .

SILVER REED P

QUME11M0+ .

OKI-DATA
Microline82A

Microline83A . .

Microline84P ..

Microline92 $488

Microline93 $858

DIABLO

620R $939
63OR $1719

$345

$488

. . $669

$1299

$398

$638

$958

MONITORS
AMDEK
Colorl $289

V300 $139
V300A $149

Color II $449

NEC

GRN(JB1260| $115
GRN(JB1201| $155

Color Composite . .. $298
RGB Color S598

MODEMS
HAYES
Smarimodem ....

Smar!modemi200

Micromodem II ...

NOVATION

J-Cat $99
Apple Cat II $259

D-Cat $149

^COSMIC
COMPUTERS

UNLIMITED

\% 111 BREA CANYON RD., SUITE 16

WALNUT, CA 91789

ORDER LINES OPEN MON-SAT 8 am - 8 pm

(800) 626-7642
PLEASE FOR ORDERS ONLY

SORRY, NO COLTS

(714) 594-5204
FOR TECHNICAL INFO, ORDER INQUIRIES,

OR FOR CALIFORNIA ORDERS
Add $2.50 shipping per software order in continental U S fldd $5 00
shipping per software order (or AK. HI. FPO-APO Add $10.00 or 15V,

(whichever is greater) per software order lor non-U S Call tor cost ol
Hardware shipping. Calil residents add 6ViW sales lax. Cashiers
checks or money orders filled within 24 Hours for items in slock

Personal checks require t weeks to clear. MasterCard and Visa OK for
software only within continental U.S . add 3"/. surcharge. Include card

no., expiration dale and signature. Due to our low prices, all sales are
final. All defective returns must have a return authorization number
Pl ll t b

Multiplan CALL

Script 64 S77

Calc Result Prof S114

Calc Result Easy S68

The Home Accountant S48

Delphis Oracle $89
Word Pro 3 with Spell S78

TBintnd rn? W " " SI lT11nII'(S?" ^^ (C) ■ 515 Pl8ase M" l0 obtam Dne Delore re1ufr""9 Boofls lor replacemenl o
18leIan |U' *2' Plnball (D) $20 repair Prices & availability suOJect to chanoe.

ACCESS SOFTWARE

Neutral Zone (C/D) ... $26
Sprite Master(C/D) ... $27

AVALON HILL

Nukewar(C) $12
Planet Miners (C) .. .. SI2

Androm. Conquest (C) $14

Midway Campaign (C) $12

North Atl. Convoy (C) . $12
Comp. Stcks/Bnds(C) $15

Computer Football (C) $18

Telengard (C) $16

BATTERIES INCLUDED

Paper Clip (D) $85

Delphis Oracle(D) 89

BRODERBUND
Ctioplilter(R) 129

Serpentine (R) $27
Seafox(R) $27

David's Midnight (D) . . $23

COMMODORE

Easy File (D) S75

Easy Finance (D} .... $38

Easy Mail (D) $38

Easy Script (D) $75

Easy Schedule (O) ... $59

Logo(R) $75

Pilot (O) $75

Assembler (D) $38

Music Machine (D) ...$25
Music Composer (D) .. $25

Meza Music (D) $75
Video/Music Supt. (D) $38

Jupiter Lander (R) .... $25

Radar Ral Race (R) ... $25
Sea Wolf (R) $25

Kickman(R) $25

COMMDATA

Pakacuda . (C)$H (D)$18
Escp.MCP . (C)$1d(D)$18
Centropods {C)$14(D)$18

COMPUTERMAT
Arcade-Pak(C) $18

Education-Pak(C) $18

CREATIVE SOFTWARE
Moondust(R) $25
Trashman (R) $25

Save New York (R) ... $25
Astroblitz(R) $25

Household Fin. (D) ... $25

DATA 20
Video Pak 80 $139
Z80 Video Pak $229

EN-TECH

Finance Calc64 .'.... $34
Data Base 64 $56

invoice Ease 64 $56

EPYX

Templeof APS{D) ... $27
Upperfleach.APS{D) $14
Jumpman{D) $27

HES

HES Modem $59

6502Prof.Dev.Sys.(C) . $22

Hesmon64(R) $27

Turtle Graplcsil(R) .. $41
Heswrlter64(R) $32

Gridrunner(R) $27

RatrobalJ(R) $27

INFOCOM

Zork I. II or 111 (D) 527
Deadline (D) $35
Slarcross(D) $27

JIN SAM

Mlni-Jlnl(R) $75

LITTLE WIZARD

Pro.Mait.List <C)S22(D)$25
Stockmaster

(Invenlory) (C)S25(DH28

LOGISTIC

Datacalc64 (C)S55(D)$59
Home Journal (D) $55

MICROSPEC

Payroll System (D) ... $73
Inventory Pttg(D) .... $73

General Ledger(D) ... $73

Disk Data Mgr(O) $62

Mail ListMgr(D) $41
Checkbook Mgr (D) .. . $39

M-SOFT

M-File(D) $89

ON-LINE

Frogger(D) $23

Jawbreaker |D) $20

PACIFIC COAST SOFT-
PCS (80 Col BD, Word Proc.
D. Base,Spreadsheet) CALL

Account PAC (C/D) ... $34

File PAC (D) $30
Editor PAC (D) $39

Inquire PAC (D) $57

Happy Tutor Typng(D) $18

PROFESS. SOFTWARE

Wordpro3 + /64(D) ... S6S

QUICK BROWN FOX

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

RAINBOW

Writers Assislant $95

Spreadsheet Assist. .. $95

File Assistant $95

SIRIUS
Biadc'BiackpacdieiDi $27

Type Attack (D) $27
Repton(D} $27

Critical Mass(D) $27

Snake Byte (D) $23
Way Out (D) $27

Fasl Eddie (Of $23

TurmoilfD) $23

SplderCity(D) $27

SqulsrVEmlD) $23

Final Orbit (D) $27

Alpha Shield (D> $27

SKYLES ELEC. WORKS

Busicalc(CZD) $52

Busiwriter(D) $72

SPINNAKER

Snooper Troops 1 (D) . $29

Facemaker(D) $23

Kindercomp(O) $20

Hey Diddle (D) $20
Most Amaz. Thing (D) . $27

SYNAPSE

Fort Apocalypse (C/D) $23

Survivor(C/D) $23

Drelbs(C/D) $23

Pharoh's Curse (CD) $23

Protector II (D) $23

Morgal(D) $23

Shamus(D) $23

TAYLORMADE
Touch Typing Tutor

3.0 (D) $21

TIMEWORKS

Rbbrs/Lost Tomb (C/D) $21
Wall Street (C/D) $21

Money Manager (C/D) $21
DataMaster(C/D) $21
Dungeons of Alg.
Dragons (CD) S21

TOTL

Text2.6 ... (C)$32(D}$34

Label 2.6 .. (C)$15{D)$17
TimeManager2.6{C) .$24
TimeManager2.6(D) .$27
Resrch Assist. 2.0 (C) . $24
Resrch Assist. 2.0(D) . $27

UMI

Motor Mania (C) $20
Renaissance (C) $27

VICTORY
Annlhllator(C/D) $16

Kongo Kong (C/D) $16
Trek (C/D) $14
Adv. Pack #1 (C/D} ...$16
Adv. Pack #2 (C/D) ... $16
Grave Robbers (C/D) .. $13
Chompor Man (C/D, ..$18

)1~ATARr~ 
SPECIALS 

Gemini 1SX Printer . ... $399 
Axiom AT·loo Printer(with interface ..... $229 
Astra Double Density Dual Drive. . . .... $469 

600XL .. 
BOOXL . . 
1200XL 

CALL 
CALL 

..... . ..... . . $409 ' 

Rana 1000 Dri ve . $319 
Bit·3 80 Column Board .. . .. . ..... .. $245 
Mannesmann Talley 160L Printer ...... .. $589 
Atari 400 Keyboard (In Home) .. $35 
Programmer Ki t .. $48 Entertainer Kit ... $64 

"R,Uect. $1 00 At,rt R,blt, 
1050 DRive ... $335 MICRDBITS INFC .. $78 

WI co Joystick ... $23 Wico Trackball ... $49 

1025 PRINTER .. $399 BO COLUMN BD .... $249 
1020 COLOR I'TR ." $219 TECHNICAL NOTES ,, $25 

*ASTRA 1620 1027PftINTER ..... $279 REALTIMECLK .. $38 
1010 RECORDER ..... $72 810 DRIVE ... . $419 

DRIVES 
ASTRA 1620 .. . $469 
RANA 1000 $295 
PERCOM 88·51 .... ~ $298 
PERCOM 40-S1 .. $418 
PERCOM 4D-S2 ..... $118 
PERCOM 44-S1 ... . _ $510 
PERCOM 44-52 ..... $929 

MEMORIES 
48K RAM IINTEC ) " " $95 
64K RAM (INTEC) ... $119 
48K RAM IMOSAIC) . $109 
64K RAM IMOSAIC) . $145 
128K RAM DISK . $299 
32K RAM IMOSAIC) .. $68 

DISK DRIVE SYSTEM 
MORE FOR YOUR MONEY 

DOUBLE OR SINGLE DENSITY 
TWO DRIVES 

SPECIAL ..... ...... . $469 

ATARI SOFTWARE Printers/Etc. ADVENTURE INT'L 
Ad .... 1·12 each (C) 518 
PreppJe(CID) ... $20 
Preppie II (CIO) .. .... $23 
Olskey (0) . .. . . .. . .. $33 
Sea Dragon (CIO) . $23 

A.X 
Eastern Front (ClO) .. $23 
747 Land Slm. (CID) . $17 
Flg·Forth (C) ........ $30 

ATARIINC. 
Microsoft Basic II (R) . $62 
Mickey In Great 

Outdoors (C/O) ... $36 
Pa int (D) ............ S30 
Speed Aeadlng (C) ... $54 
Qlx (A) ............. S30 
Dig Dug (R) ......... S30 
AlarIWrUer (A) ...... S68 
Donkey Kong (R) ... .. $30 
TlmeWlse(O) ..... .. 523 
Vlslcalc (D) . ...... . 5139 
JugglesHouSe {C/o) . $22 
Juggles Rnbw (C/o ) •• $22 
Pilot (Home) ...... $55 
Galaxlan ... $30 
Defender ... . ... $30 
ET ................ . S34 
Mlcrosofl Basic (D) .. 562 
Macro Ass. & Ed it (D) . 562 
Assemb ler Editor (A) . $42 
Basic Cartridge (R) ... $45 
Pac Man (R) . . ... S30 
Centipede (R) .. S30 
Caverns of Mars (D) $28 
Slar Raiders (A) .. . ... S30 
Conv. Lang. Ea.(C) ... $42 
Music Composer (R) .. $3t 
Super Breakoul (A) ... $26 
My Flrsl Alphabel (D) . $26 
Prog.2 & 3 (ea.XC) . ... $21 
Word Processor (D) . $102 
Pliol (Educ.) . ..... .. . 592 
Touch Typing (C) .. . $19 
Home File Mngr (O) .. $36 

AUTOMATED SIMUL 
HellflreWarrlor(CJO) . $27 
Kng Arthr's Heir (Clo) $20 
InvaslonOrlon (ClO) .. $ 17 
Temple of Aps. (C/O) . $27 
Slat Warrior (CIO) .... $27 
Dragon's Eye (D) .. . . . $20 
Crush Crumble (Clo) . 520 

AVALON HILL 
VC(O) .. ... . . . . ..... 517 
801 Nuc. Bombet(C) . . $12 
LegIonnaire IC} $23 

BRODEABUND 
Sky Blazer (o ) $22 
Bank St. Writer (0) . . . $46 
A.E. (D) .. ... .. ... ... $23 
ArcadeMachlne(O) .. $39 
Choplifter (D) ....... $23 

CBS 
Mountain King (R) ... $27 
Boulders & Bombs tR) $27 
Krazy (each) . . . .. ... S34 

CONTINENTAL SOFT. 
Home Accountant (D) $.48 
Tax Advantage (0 ) $39 

DATASOFT 
Text Wizard (0 ) . .•... 565 
Graphic Master (o ) ... $27 
Micro Painter (D) ..... $23 
L1ap Interpreter (D) . .. $7tI 
Graphics Gen.(o ) .. .. $17 
BaalcCompller(O) .. . S65 
luxon (ClO) . ....... $27 

DON'T ASK 
Sam (D) .. . $39 
P.M. Anlmator(O) .... $23 
Telelan (D) ........ .• $27 

EOU·WARE 
Prisoner II (D) .. . .. $27 
Spelling Boe (D) $27 
Compu·Aead(O) .::': $20 GEMINI10X 
Compu·Malh Fr. (D) .. $27 GORILLA 
Compu·Math Dec. (D) . $27 
EOUCATIONAL son. CITO H 

$279 
$199 

PROWRITER $345 
SMITH TPI ... $488 
SILV ER AEEO P 
aUME 11140+ 
OKI·DATA 
M lcroline 82A 
Micro1ine 83A 
Micro line 84P 
MlcroHne 92 
Mlcrol ine 93 
DIABLO 

.... S669 
.. 5 Im Tricky Tutor ial Prowrl tor ........ .. $345 

Tr l~;y3f~t~~~10) $15 ~;~;::l~~r" .... : '$~~ 
5,6 or 7 (C/O) $22 PrlntmaSler ...... $1448 

INFOCOM . . NEC 

..... 5398 
· $638 
· $958 

.. $488 Suspended (D) ... . .. $34 ~~g A·C ......... . $409 

Zork 1, lIorlll (0) ..... $27 3530 .. ::::::::::: ~:~~~ .... $858 

Starcross (D) .. . $27 
Oeadline(D) . $34 3550 ..... . ... $1779 
JV SOFTWARE . 771 017730 .... $1998 

620A .. 
630R .. 

........ $939 
.. S1719 

Jrny to Pints (C/O) .... $20 
Action Quesl (CIOI .. 520 
GhoSI Encount. (C/O) . $20 
LJ' 
leiter Perfec t (0 ) .... S74 
Oat a Perfect (0 ) .... S74 
ON·LINE 
Ultima II (0 ) ...... . $39 
Marauder (D) ........ $23 
Lunar Leeper (0 ) ..... $20 
Wlz & Princess (0 ) ... $22 
Frogger (C/O) ....... 523 
Crossl lre (R) ........ S23 
OPTIMIZED SYSTEMS 
C6510) ... $58 
Bug~5 (D) ....... $2J 
Max-65(0) .......... sse 
Basic A + (D) ........ $58 
ROKLAN 
Gorf (0 ) ............ $27 
Gorl (R) . . . . . .... S30 
Wizard 01 Wor (0) .•.. S27 
Wizard 01 Wor (R) .... $30 
SIRIUS 
Alpha Shield (A) 
Wavy Navy (D) . 
Bandits (D) 
SPINNAKER 

. .. .. $27 
.. $23 

.. . $23 

Snooper Troog 1.2(0) . S30 
Klndercomp ( ) ..... . $20 
Rhymes & Alddles (D) $20 
Hey Diddle Dlddle(O) . $20 
Srch Amzng Thngs (0) $27 
Story Machine (D) . . .. $23 
FaceMaker (O) .. . $23 
STAATEGIC SIM. 
CosmIc Balance (D) .. $27 
Cosmic Balance II (D) $27 
Tigers In Snow (C/O) .. $21 
Baltleof Shlloh (ClO) . $27 
Battle of Norm. (ClO) . $27 
Galact ic Gladla,or(O) $27 
Cytron Mas ters (D) ... $27 
SYNAPSE SOFTWAAE 
FII. Mngr 800 + ... .. $65 
Protector II (0 1 $23 (R) $29 
Shamus ... (0 $23 (A) $29 
Fort Apocalypse(ClOJ $23 
Shamus II (C/O) ...... $23 

MONITORS 
AMDEK 
Color I 
V300 
V300A 
Color II .. 

.... $289 

.... $139 
.. $149 

. ..... $449 

NEC 
GAN (JBI260) $115 
GAN (JBI20t ) .... .. $155 
Color Composite .. $298 
RGB COlor . $598 

MODEMS 
HAYES 
Smartmodem ...... $209 
Smart modem 1200 .. $498 
Micromodem II .. $259 

NOVATION 
J·Cat 
Apple Cat II 
O·Cat 

... $99 
· $259 

........ $149 

727 BREA CANYON RD., SUITE 16 
WALNUT, CA 91789 

OROER LINES OPEN MON-SAT 8 am - 8 pm 

(800) 626-7642 
PLEASE FOR ORDERS ONLY 

SORRY, NO COD'S Necromancer (00) , .. $23 
Pharoh's Curse (C/O) . $23 
THORN EMI 

~i!:I~\IAj ~ (714) 594-5204 
~~~"'",Comm. (R) .,. FOR TECHNICAL INFO, ORDER INQUIRIES, 
Atart World (D) ...... 539 OR FOR CALIFORNIA ORDERS 
300 Sprgrphcs (CfO) " 527 
MISCELLANEOUS 
5.lrgon It .. (C) $20 (D) $23 
Financial Wizard 10) .. $41 
CaslleWoifenste n(O) $20 
MasterType (O) ... $27 
Millionaire (D) . . . . $52 
Aslro Chaee (0) ..... . S22 
All Baba (0) . .. . . ... . 522 
Miner 204ger (Al . . ... $34 
Sammr Sea 5erp. (C) . $13 
Plnbal (D) .......... $20 

Aad $2.50 snipping per sottware order in continental U.S. Aoa $5.00 
shipping per software oraer lor AK. HI, FPO·APO. Add $10.00 or 15% 
(wnichever is gruler) per software oraer lor non·U.S. CiJI tor COSIo! 
n..uawue ShipPIng . cali!. residents aad 61'1% sales tax. cashiers 
chel:ks or money orders l illed willlin 24 hcurs lor items In stOCk. 
P,rsonal cllecks require 4 weeks 10 clear. MasterCard ancl Visa OK for 
soltware only wllllin continental U.S . . aad 3% surcharge. Include card 
no" expiration I1.tte ana signature. Due to our low prices . all sales are 
final . All aelective returns must hive a return aulh«iution numDef. 
Plene call to Obtain one Defore returning goods lor replacement or 
rep,Jir. Prices & availitlHity sutlfect 10 cn.nge. 

COMMODORE 
(:: CBM 64 ... . . ... .. CALL 

1541 DISK DRIVE .. $239 
1701 Color Monitor .. $255 1530 Recorder $59 
1525 Printer ....... $239 1600 Modam ....... . $59 
1520 Color Plr ... .. $1 69 1650 Auto Madam .... $89 
Card ? ((nit) ..... $60 CMB 6:4 Rei GuIde ..... $18 
Ught Pen .... $29 The Connection (Inle) .. $85 

Cass ette Inle . . $29 M$D Disk Drive $339 
Card? Software $16 PTI45 lot Board . $59 

64 SOFTWARE 64 
Multiplan .. . 
Scr ipt 6 4 . 
Calc R esu lt Pro f . 
Calc R esu lt Easy 
T he Home A ccount an t . 
Oelp hls O racle . 
Word Pro 3 w i t h Spell 

ACCESS SOFTWARE 
Neutral Zone (C/O) . .. S26 
Sprl l eMaster(C/D) .. . $27 

AVALON HILL 
Nukewar(C) .... $12 
PlanetMlners (C) .. . . $12 
Androm. Conquest (C) $14 
MidwayCampalgn(C) $12 
NorthAt l. Convoy(Cl . $12 
Comp. Stcks/Bnds (e) $15 
Computer Football (C) $18 
Telengard (C) $16 
BATTERIES IN CLUDED 
Paper Clip (D) . S85 
Delphis Oracle(D) 89 

BRODERBUNO 
Chopll lJe r (R) ...... $29 
Serpentine (A) •... .. $27 
Seafox (A) .......... $27 
David 's M idnight (0) .. S23 

COMMODORE 
Easy File (0) . $75 
Easy Finance (01 .... $38 
Easy Mall (D) . . S38 
Easy Script (D) .... . $75 
Easy Schedule (D) .. . $59 
Logo (R) ............ $75 
Pilot (0) ....... . $75 
Assembler (D) ....... S38 
Music Machine (D) ... $25 
Music Composer (0) .. $25 
Meza Music (D) . . .. $75 
Video/Music Supt. (0) S38 
Jupller Lander (R) .... $25 
Radar Aat Race (R) ... $25 
Sea Wolf (R) ... $25 
Kickman (RI . . . .. . .. $25 

COMM·DATA 
Pakacuda . (C) $14 (0) $I8 
Escp. MCP . (C) $14 (D) $18 
Cenlropods (C) $14 (D) $18 

COMPUTERMAT 
Arcade·Pak (C) .... $18 
Education·Pak (C) .... $18 

CAEATIVE SOFTWARE 
Moondust (R) .. .. . .. $25 
Trashman (R) . ... . .. $25 
Save New York (A) . .. $25 
ASlroblitz IR) ........ $25 
Household ~In . (01 ... $25 

DATA 20 
Video Pak 80 . .. ... $139 
Z80 Video Pak ... ... $229 

EN·TECH 
Finance Calc 64 .. ... S34 
Data Base 64 . . . . . . 156 
Invoice Ease 64 ..... 156 

EPYX 
Temple of APS(D) ... $27 
Upper Reach. APS(O) $14 
Jumpman (D) ... . $27 

HES 
HES Modem ........ $59 
6502 Prof .Dev.Sys.(C) . $22 
Hesmon 64 (R) . • . . .. $27 
TurtieGraplcsll(R) .. $4 1 
Heswrller 64 (R) ..... $32 
Gridrunner (R) .••. . . . $27 
RetrobaU (R) . .. S27 

INFOCOM 
Zork l. II or III (0) ..... t.27 
DeadUne (0) ........ $35 
Starcross (0 ) ........ $27 

JIN SAM 
Mini.Jlnl (R) ......... $75 

UTTLE WIZARD 
Pro.Man.Ust (C)$22tD)$25 
Stockmasler 

(Inventory) (C)S25 (0)$28 
LOOISnC 
Oatacalc 84 Ie) $55 (D) SS9 
Home Journa (0) ..•. S55 

MICROSPEC 

"" CALL 
577 

.S114 
$08 
548 
$89 
578 

Payroll System (D) ... $73 
Inyentory Pkg (0 ) ... $73 
General Ledger(D) ... $73 
Disk Data Mgr (D) .. . $62 
Mall Ust Mgr(D) . $41 
Checkbook Mgr (D) ... 539 
M·SOFT 
M·Flle(D) .. ... $89 
ON ·LINE 
Frogger (0) ... $23 
Jawbreaker (D) ... $20 
PACIFIC COAST son. 
PCS (80 Col BD. Word Proc. 
o .Base.Spreadsheet)CALL 
Account PAC (C/O) .. $34 
File PAC (D) ......... $30 
Editor PAC (0) ....... 539 
Inquire PAC (D) ...... $57 
Happy Tuto r Typng (0 ) $18 
PROFESS. SOnWARE 
Wordpr03+ /64(O) .. $68 
aUICK BROWN FOX 
Prof.Word Proc. (R) . .. $50 
RAtNBOW 
Writers Assistant . . .. $95 

~rr~e:~:I~~:~~~~ i~~ .. : : ;rs 
SI RIUS 
Blade/BlacklH)Od le (0 ) $27 
Type Attack (D) .. $27 
Aeplon (D) ..... .. . . $27 
Critical Mass (D) ... .. $27 
Snake Byte (D) ... $23 
Way Out (0) .. . .. $27 
Fast Eddie (D) .. $23 
Turmoil (0) .......... $23 
SplderClly (O) .. ..... $27 
Squlsh'Em (0) ... $2J 
Final Orbit (0) ..... . . $27 
Alpha Shield (D) ... $27 
SKYLES ELEC. WORKS 
Buslcalc (CID) ....... $52 
BuslwrUer (D) . $72 
SPINNAKER 
Snooper Troops I (0) . $29 
Facemaker (OJ ...... $23 
Klndercomp (D) $20 
Hey Diddle (0) ....... $20 
Most Amaz. Thlng(O) . $27 
SYNAPSE 
Fort Apocalypse (CID) $23 
Survivor (CIO) .. ... . . $23 
Orelbs (C/O) . . $23 
Pharoh'S Curse (CIO) . $23 
Protector II (D) . . $23 
Morgal (OJ ... . .. $23 
Shamus (0) .. . . $23 
TAYLOAMADE 
Touch Typing Tutor 

3.0(0 ) ............ $21 
TIMEWORKS 
Rbbrs/lost Tomb (Clo ) $21 
Wall Sireet (C/O) . . ... $21 
Money Manager (C/O) $21 
Oal. Masler (C/O) .. .. $21 
Oung&ans 01 Aig. 

Oragons (ClO) ..... $21 
TOll 
Text2.6 ... (C}$32(0) $34 
Label2.6 .. (C)SI5(0)S17 
Time Manager 2.6 (C) . $2' 
Time Manajer 2.6 (0) . $27 
Resrch Ass sl. 2.0 (C) . $2' 
Resrch Assisi. 2.0 (D) . $27 
UMI 
MolorManla(C) ..... $20 
Aenalssance (C) ..... $27 
VICTORY 
Annlhllatot {C/O) .. . . $16 
Kongo Kong (C/O) .. .. $16 
Trek (C/O) . ..... . .. .. S14 
Adv. Pack 11 (C/O) .. . $16 
Adv. Packl2(ClO) ... SI6 
Grave Aobbers(ClO) •. $13 
ChomperMan (CiD) .. $18 



Questions Beginners Ask
Tom R Halfhill. Features Editor

Are you thinking about buying a computer for the first

time, but you don't know witch about computers? Or

maybe you just purchased a computer and are still a bit

baffled. Each month in this column, COMPUTE! will

answer questions frequently asked by beginners.

What is a motherboard?

A A motherboard is the main circuit board of a

computer. All other boards are connected to

the motherboard.

The most important component on the

motherboard is the central processing unit

(CPU)—the central brain of the computer. The

CPU is a microprocessor chip which performs or

supervises all computer operations. It fetches

each program instruction one at a time, executes

it, stores the result, and then fetches the next

instruction.

The motherboard also contains support chips

required by the CPU: usually a video chip to con

trol the TV display; input/output chips to handle

the exchange of data with such peripherals as the

disk drive, tape recorder, or printer; and perhaps

a sound chip for music and sound effects.

In some computers—such as the Apple, Atari

800, and IBM PC/PCjr—the motherboard has long,

narrow sockets called slots into which accessory

boards can be plugged. Memory boards full of

RAM chips (Random Access Memory) often fit

into these slots. Other accessory boards (or cards)

might include operating systems, disk drive

controllers, printer interfaces, direct-connect

modems, 80-column video expanders, graphics

expanders, and even piggyback processors (boards

with another CPU to allow the computer to run

different types of software). That's why mother

boards with several internal slots make a computer

more versatile.

Some computers, including most home com

puters these days, contain only one circuit board—

the motherboard. All the components are con

tained on this main board: the CPU, support chips,

RAM chips, and ROM chips (Read Only Memory).
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Consolidating all the boards into one motherboard

makes the computer smaller, lighter, and—most

important from the manufacturer's point of view—

cheaper to produce. For example, original Atari

800s contain six boards, and that's even before all

the slots are filled with accessory boards. But the

new Atari 800XL, which replaces the 800, contains

only one board, even though it has more memory

(64K RAM versus 8K-48K). Obviously, the 800XL

costs less to manufacture.

Of course, a computer without slots for ac

cessory boards would not be as versatile. So single-

board computers generally have an expansion

slot or system bus on the rear. This allows accessory

boards to be added externally. The accessory

boards resemble large cartridges because they are

enclosed in protective plastic or metal housings.

This still leaves one problem. How can more

than one accessory board be plugged in at once?

Naturally, there's a solution—an expansion box

or motherboard extender. Both devices convert a

lone expansion slot into several slots. For instance,

you can expand a Commodore VIC-20 from the

standard 5K RAM to 24K RAM by plugging a

motherboard extender into the rear expansion

slot, and then plugging 3K and 16K expanders

into the motherboard extender.

Occasionally this is necessary even on com

puters with internal slots on the motherboard,

such as the IBM PC. To fully equip a PC, some

times the five internal slots just aren't enough. ©

ATTENTION PROGRAMMERS

Our company is small enough that you won't get lost in

the shuffle and our distribution is large enough for you to

make significant royalties. One of our outside program

mers made over $18,000.00 in royalties from our first

sale of his program to one mass merchandiser! (Our

royalties are generous.) His program wasn't quite finished

when it was submitted to us, but we could see its possi

bilities and aided in its completion.

If you have an exceptional original program for the Com

modore 64 that would appeal to a wide audience, contact

our new program manager.

ACADEMY SOFTWARE
P.O. Box 6277, San Rafael, CA 94903 (415) 499-0850

Questions Beginners Ask 
Tom R Halfhill, Features Editor 

Are YOIl thillkillg about bllyillg a COlllpllter for the first 
tillie, bill .'1011 dOlI 't kllow IIIlIch abolll COlllpll ters? Or 
lIIaybe .'1011 j ll sl purchased a cOlllpllter mId are still a bit 
baffled. Each 1II0llth in this COIUl/lll , COMPUTE' will 
allswer questions frequently asked by begillllers. 

Q What is a motherboard? 

A A motherboard is the main ci rcuit boa rd of a 
computer. All other boards are connected to 

the motherboard. 
The mos t importa nt compo nent on the 

mothe rboard is the centra l processing unit 
(CPU)-the central bra in of the computer. The 
CPU is a microprocessor chip w hich performs or 
supervises all computer operations, It fetches 
each program instruction one at a time, executes 
it, s tores the result, and then fe tches the next 
instruction. 

The motherboard also con ta ins support chips 
required by the CPU: usually a video chip to con­
trol the TV di splay; input/output chips to handle 
the exchange of data with such peripherals as the 
di sk dri ve, tape recorder, or printe r; and perhaps 
a sound ch ip for music and sound effects. 

In some compute rs- such as the Apple, Atari 
800, and IBM PClPCjr- the mothe rboard has long, 
narrow sockets ca ll ed slots into which accessory 
boards can be plugged. Memory boards full of 
RAM chips (Random Access Memory) often fit 
into these slots. Other accessory boards (or cards) 
might include operating sys tems, disk drive 
controllers, printer interfaces, direct-connect 
modems, 80-column video expanders, graphics 
expanders, and even piggyback processors (boards 
with another CPU to allow the computer to run 
different types of software). That's w hy mother­
boards with several internal slots make a computer 
more versa ti le . 

Some computers, including most home com­
pute rs these days, contai n only one circuit boa rd­
the motherboard. All the components are con­
tained on this main board: the CPU, support chips, 
RAM chi ps, and ROM chips (Read O nly Memory) . 
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Consolidating a ll the boards into one motherboa rd 
makes the compute r smaller, lighter, and- mos t 
important from the manufacturer's point of view­
chea per to p roduce. For example, original Atari 
800s contain six boards, and that's even before all 
the slots a re fi ll ed with accessory boards. Bu t the 
new Atari 800XL, which replaces the 800, contains 
only one board, even though it has more memory 
(64K RAM ve rsus 8K-48K). Obviously, the 800XL 
costs less to manufacture . 

Of course, a computer without slots for ac­
cessory boa rds would not be as versati le. So single­
board computers genera lly have an expansion 
slot or systelll bus on the rear. This allows accessory 
boards to be added ex ternally . The accessory 
boards resemble large cartridges because they a re 
enclosed in protective plastic or metal housings . 

This still leaves one problem. How can more 
than one accessory board be plugged in at once? 
Na turally, there's a so lu tion-an expansion box 
or motherboard extender. Both devices convert a 
lone expans ion s lot into severa l s lots. For instance, 
you ca n expand a Commodore VIC-20 from the 
s tanda rd 5K RAM to 24K RAM by p lugging a 
mothe rboard ex tender into the rear expansion 
slot, and then plugging 3K and 16K expanders 
into the mothe rboa rd extender. 

Occasionally this is necessary even on com­
puters wi th interna l slots on the motherboa rd , 
such as the IBM Pc. To fully equip a PC, some­
times the five inte rnal s lots just aren' t enough, © 

ATTENTION PROGRAMMERS 
Our company is small enough that you won't get lost in 
the shuffle and our distribution is large enough for you to 
make significant royalties , One of our outside program­
mers made over $18,000.00 in royalties from our fi rst 
sale of his program to one mass merchandiser! (Our 
royalties are generous.) His program wasn't qu ite finished 
when it was submitted to us, but we could see its possi­
bilities and aided in its completion . 
If you have an exceptional orig inal program for the Com­
modore 64 that would appeal to a wide audience, contact 
our new program manager. 

ACADEMY SOFTWARE 
P,O. Box 6277, San Rafael, CA 94903 (415) 499-0850 
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Anchor

Automation

Signalman

MODEMS
FREE SOURCE MEMBERSHIP WITH SIGNALMAN
All Signalman Modems are Direct Connect, and provide tne

best price-performance values. Dealer ind OEM inquiries

invited

Volksmodem with computer able 68

Mark VII Auto Dial/Auto Answer 99

Mark XII Smart Model1!200/300 279

DC HAYES Smirtmodem

DC Hayes Smartmodem 1200/300

219

519

PROM QUEEN for CG4 or VIC 130
Apple Emulator fir Commodore 64 Call

STAT Statistics Package lor C64 95

Solid Oak 2 Level Stand tar C64 or VIC 29

C64/VIC Switch (networking) 129

BACKUP VI .0 tape copier lor C64 or VIC 20

CAROBOARD/6 Motherboard - VIC 64

CARDBOARD/5 Motherboard - C64 56

CARD PRINT G Printer Int. with Graphics 72

CARD PRINT B Printer Interface— C64/VIC 48

CARDBOARD/3S Motherboard - VIC 22

CARDCO C64/VIC Calculator Keypad 32

CARDRAM/16 RAM Expansion - VIC 49

Complete CARDCO Une in stock

CIE and VIE IEEE Interfaces in stock

MSD SuperDrive for C64 or IEEE 365

MAE Assembler lof C64 50

Koala Pad Touch Tablet—C64 or VIC 75

CBC 4/12 Analog to Digital 4 chan/12 bit 179

MULTIPLANforC64 79

Dust Cover for C64 or VIC 6

Grand Master Chess for C64 24

CDMAL Language tor CB4 14

with sprites, color graphics, sound, turtle graphics.

BusCanJ II iron Batteries Included 159

ULTRA BASIC - 64 with Turtle Graphics 37

Super Disk Utility - C64 - includes backup 19

MicroChess - C64 - 8 levels of play 17

HES MODEM with software lor C64 45

Commodore 64 Programmers Reference Guide 16

WordPro 3+/64 with Spdlrlght 85

VIController (also C64) - BSH Controller 50

COM VOICE Synthesizer for C64 or VIC 139

VIC products in stxk - call for extfa discounts.

Victory Software for VIC and C64 in stock.

APPLE—FRANKLIN ITEMS
FRANKLIN—complete line in stock
QUENTIN Drives for Apple/Franklin 189
Swapper Stopper 25

automatic switch between paddles and joystick

KRAFT Apple Joystick 40

Kraft Apple Paddle Pair 30

Koila Pad Touch Tablet-Apple/Franklin 90
SPINNAKER Software in stock
Bmderbund Software in stock

16K RAM Card for Apple 59

Muitiplan—Microsoft 185

Solid Oak 2 Level Stand for Apple 29
Serial Card for Apple 89
MPC RAM/BO column card for lie (AP/TXTj 139
280 Softcard and CP/M (Microsoft) 235

RANA Elite I with Controller 389

Parallel Printer Interface/Cable 69

Microtek and MPC Interfaces in stock
Grappief+ Interface 135

DC Hayes Micromodem II, lie with Smartcom 245
PFS: File or PFS: Deport or PFS: Graph 95

Videx 80 Column Card 209

Apple Blue Book ig

215-822-7727
252 Bethlehem Pike

Colmar, PA 18915

Hcommodore

See us for Personal. Business, and Educational

requirements. Educational Discounts available.

PEtSCAN I $245 base price
Allows you to connect up to 30 C8M/PET Computers lo

shared disk drives and printers. Completely transparent to the

user. Perfect for schools or multiple word processing con

figurations. Base configuration supports 2 computers. Addi

tional computer hookups SI 00 each.

COMPACK/STCP $115
Intelligent Terminal Package for PET. CBM, C64

Includes ACIA Hardware / STCP Software

screenma"^
Provide big screen capability (or business applications.

Copy-Writer Word Processor for C64 49
Full-featured package with 800 lines of text in memory.

Includes double column printing, graphic capability, full prin

ter support-

Special Screen maker/Copy-Writer Combo 179

VICTORY Software for VIC and C64

Metamorphosis 16 Creator's Revenge 16

Labyrinth of Creator 16 Galactic Conquest 16

Kongo Kong 16 Anmhilator 16

ChomperMan 16 Grave Robbers 13

Bounty Hunter _J6 Adventure Pack I or II 16

"PAPEHCW "" 60
ORACLE Data Base from Batteries Included 89

SPINNAKER Software C64, Apple. IBM. Atari

Computers First Book of PET/CBM 11

POWER ROM Utilities for PET/CBM 78

WordPro 4+ - 8032, disk, printer 285

VISICALC for PET, ATARI, or Apple 189

Compute's First Book of 64 Sound & Graphics 11

SM-KIT enhanced PET/CRM ROM Utilities 40

PET Spacemaker II ROM Switch 36

Compute's First Book of Games 11

Dust Cover lor PET, CBM, 4040. or 8050 8

CmC Interlaces [ADA1B00. ADA1450. SADI in stock)

Compute!'! Reference Guide to 64 Graphics 11

Computers Machine Language for Beginners 11

HES Software and Hardware in stock

IIHI products in stock

FfexFile for PET/CBM/C64 $59
DataBase. Report Writer with calculations. Mailing Lists.

Easy to use, and can be modified

FOHTH for PET/C64 full FIG model - Cargile/Riey 50
includes all FORTH 79 Standard extensions, structured 6502

assembler with nested decision macros, standard 16x64

screens, ability to read/write BASIC sequential files, sample

programs, introductory + reference manual.

Metacompiler for FORTH lor independent object code 30

Renting Point:lir FORTH _ 20

KM M M PASCAL Yvfor FET/CBM/CW'" 99
Virtually lull Jensen-Wirth implementation is now suitable for

advanced placement courses.

EARL for PET/CBH_Disk-based ASSEMBLER 65

Sup [graphics - BASIC Language Extensions 45

Fast graphics,_sound, turtle graphics routines fot PET/CBM.

RAM/ROM lorPET/CSM 4K$75 SKS90

"]''< C8MTPET 1~4

CSM Public Domain Software - C64 27 disks 75

95STAT for PET/CBM/C64 and Apple

Comprehensive Statistical Analysis Routines

Includes complete file handling capabilities, summary statis

tics, confidence intervals, hypothesis tests, exponential mean

tests, multiple and power series regression, analysis of vari

ance, histograms, and non-parametric tests.

PageMate 6OCommancI WordProceTsor " ZD
Full-featured package for all Commodore computers.

Full screen editing, and supports disk, tape, and all

printers.

DISK

SPECIALS

Scotch (3M) 5" ss/dd

Scotch (3M) 5" ds/dd

Scotch (3M) 8" ss/sd

Scotch (3M) 8" ss/dd

10/2.10 50/1.90 100/1.86

10/2.65 50/2.45 100/2.40

10/2.20 50/2.00 100/1.98

10/2.80 50/2.50 10Q/2.47

We stock VERBATIM DISKS
Write far Dealer and OEM prices.

Sentmal 5" ss/dd

Senlinal 5" ds/dd

10/1.80 50/1.75 100/1.65

10/2.40 50/2.35 100/2.25

We stock Dysan disks

Wabash 5" ss/sd

Wabash 5" ss/dd

Wabash 5" ds/dd

10/1.50 50/1.45 100/1.40

10/1.80 50/1.75 100/1.65

10/2.50 50/2.45 100/2.35

We stock MAXELL DISKS
Write for dealer and OEM prices.

Disk Siorage Pages 10 for $4 Hub Rings 50 for S6

Disk Library Cases 8"—3.00 5"—2.25

Head Disk Cleaning Kits 12

AMARAY Disk Storage Systems in stock.

Innovative Concepts FLIP 'N' FILES in stock.

CASSETTE TAPES—AGFA PE-G11 PREMIUM
C-10 10/.61 50/.58 100/50

C-30 ID/ .85 50/.82 100/.70

data
systems

ZVM-122A 99 ZVM-123G 89

ZVM-131 300 ZVM-135 490

Z1U0 I fj-hil/fi-bit System CALL

Z29 Terminal (DEC and ADM compatible) 680

Z-150 IBM PC COMPATIBLE CALL
Z-160 PORTABLE PC CALL

We stock entire Zenith line.

US! Video .Monitors - Green or AMBER 20 MHz hi res

!!ealErand QEH inquiries invited

WHITE FOR IBM PC COMPATIBLE PRICES

MultiPlan—IBM or Apple 185

Quadooard for IBM available

KOALA PAD Touch Tablets—Apple. Atari, IBM, CBM

Peichtext 5000 Software Package 209

PFS Software for IBM and Apple In stock

SPINNAKER Software C64/VIC. Apple. IBM. Atari

VOTRAX Personal Speech System 269

BMC 9191 Color Monitor 229

BMC 12A 12" Green Monitor 79

Qyn» (Brother] 0X-I5 Daisy Wheel Printer 469

Brother HR 25 Daisy Wheel Printer (25 cpt| 769

Itoh Prowriler Parallel Printer 379

Panasonic 1090 Printer with Correspondence Midi 279

Gemini 10X 289

EPSON. OUdlti. Star Micrnlcs printers in Hack

USI CompuMOD 4 R F Modulator 29

We Stock AMUfcK Monitors

A P Products 15% OFF

COMPUTER COVERUPS IN STOCK

BROOKS 6 Outlet Surge Snpiresstr/NsUe Filler 54

Surge Suppressor-6 outlet 29

Electrofwme 1302-2 13" Hi-res RGB Monitor 335

Panasonic 12" Monitor (20 MHz) with audio 135

Syoertek SYM-1 Microcomputer 189

Hewlett Packard
Write or call for prices.

OATASHIELD BACKUP POWER SOURCE $255
Battery back up Uninterruptible Power Supply with surge and
noise filtering. The answer to your power problems.

mMHrV£<PwaniEiJNE
SPINNAKER and Broderbund Software in stock.

A B Computers
WRITE FOR CATALOG. Add S1.50 per order (or United Parcel.

We pay balance of UPS surface shipping charges on all prepaid orders
(add extra tor mail, APO/FPO. air). Prices include cash discount

Regular prices sightly higher Prices subject to change

SPECIALS" INTEGRATED CIRCUITS 
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2532 @ 5.902716 @l 4.45 6116 @ 6.454164 @ 6.90 ---------_ .. _-- ------------------

Anchor 
Automation 
Signalman 
MODEMS 
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Mark VII Auto Dia1!Auto Answer 99 
Mark XII Smart Mooel l 1200/300 279 
DC·H"AY"ES·Smiii"'jiii························-······ij·g 
~~_~_~~_~~~~e~_~p.~~p.~. ____________ ~~~ 

(' ~ 
PROM QUEEN lor C64 or VIC 
Apple Emuillar fir CommDdore 64 
STU Smfistlcs PIchi' lor C6~ 
Solid O.k 2 L ... I Siand lor C6~ or VIC 
C64N1C Switch (networking) 
BACKUP Vt.O mp. ",Ier lor C6~ or VIC 
CARDBOARD/6 MotherooarCl • VIC 
CARDBOARD/S Mothertxlard • C64 
CARD PRINT G Pr inter Int with Graphics 
CARD PRINT 8 Printer loterface-C64N1C 
CARDBOARD/3s Motherboard - VIC 
CARDGD C64N1C Calwlator Keypad 
CARDRAM/16 RAM Expansion - VIC 
Complete CARoCo Une In slack 
CIE and VIE IEEE Intertaces in stock 
MSO Sup.rOn" lor C6~ or IEEE 
MAE Assembler lor C64 
Koala Pad TOllcb Tlblet-C64 or VIC 
CBC ~/f 2 Alliol 10 Oilil.1 ~ cbl"l 2 bil 
MULTIPLAN lar C6~ 
Dust Cover lor C64 or VIC 
Grand Master Chess lor C64 
CoMAL LUlllle tor C64 

with sprites, color graphics, soond, turtle graphics. 
BusCud II from Bllteries Included 
ULTRA BASIC - 64 with Turtle Graphics 
Super Disk Utility - C64 - indudes backup 
MicroChess - C64 - 8 levels 01 play 
HES MODEM wnh "Hwar. lor C6~ 

130 
C.II 
95 
29 

129 
20 
64 
56 
72 
48 
22 
32 
49 

365 
SO 
75 

179 
79 
6 

24 
I~ 

159 
37 
19 
17 
~5 

Commodot"e 64 Programmers Relefence Guide 16 
WordP" 3+/64 wn~ Spdlrilhl B5 
VIConlroller (also C64) - BSR Controller 50 
COM VOICE Synthesizer lor C64 or VIC 139 
VIC protiJcts in stOCk - call for extra disrounts. 
~~'.!~_~~_~~~~_!~_V~~_~~~E~~~~.s.~~~ _____________ . 
APPLE-FRANKLIN ITEMS 
FAA N KLI N-collplefe III. II stock 
QUENTIN Onm lor Appl./fl1lkll. IB9 
SWlpper Stopper 26 

automatic switch between paddles and joystick 
KRAfT App~ Joy.llc1e ~o 
Krait Apple Paddle Pair 30 
Koala Pd T.uc~ TIWlt·A"Ie/FrllkUI 90 
SPINNAKER S,fhn .. " .Iock 
8rader1luDd SDttwm il IIKK 
16K RAM Card lor Apple 59 
M,ltipl.n-Mie""II I B5 
s.lId O.k 2 L ... I SI", lor Appl. 29 
Serial Card for Apple 89 
MPC RAM/BO ,,~ •• can! lor II. IAP/TXlI 139 
Z80 Soltcard and CP/M (Microsoh) 235 
RANA Elite I with Coolroller 389 
Parallel Printer Interlace/Cable 69 
Mlcl1llk Iii IIIPC ImrflCllllstoci 
Grappler + Interlace 135 
DC Hayes Micromodem II, lie with Smartcorn 245 
PfS: AI. or PfS: R."rt or PfS: S",b 95 
Videx 80 Column Card 209 
Appl. Blue Book 19 

~CDrnrnDdDre 
See " lor P ...... I. BUll" .. , and EdUCItio .. 1 
rtIIuirem.nl~ EduCitlon.1 Dlscounl. millblL 

------------------------------------------------
PETSCAN I $245 base price 
Allows you to connect up to 30 CBM/PET Computers to 
shared disk drives and printers. Completely transparent 10 the 
user. Perfect lor SCOOoIs or multiple word processilg c0n­

figurations. Base configuration supports 2 lXIfl1lUters. Addi-
!...~~~~!!.~PS Sl09_!3dt _______ _ 

COMPACK/STCP $115 
Int.lllgent T.rmlnal Pack,g.lor PET. CBM. C64 
Indudes ACIA Hardware I STCP Software --_ .. _----------------------_._---------_._----------
SCREEN MAKER 80 Column Adlpter larC64 t 39 
Provide big screen capability lor oosiness applications. 
Copy· Writer Wonl P""" .. or lor C64 49 
Full·featured package with 800 lines 01 text in rnemoI)'. 

Includes dooble column printing, graphic capability, lull prin­
ter support 

~1~~i.I .~c ... tlt11~~erLC~!t.W.r!'.er.£o_"!.~0. ___ .. !L9 
VICTORY Solfw ... lor VIC .. d C6~ 

Metamorptxlsis 16 Creator's Revenge 16 
Labyrinth 01 Creator 16 Galaclic Conquest 16 
Kongo Kong 16 Annihilator 16 
Chomper Man 16 Grave Robbers 13 
~.~!Y .. ~~~~. ________ !~ .. _ .~cJ:!~~~~!~15!_'!_~~ 
PAPER CLIP Word P"ceuor- CBM/C6~ 60 
ORACLE 0111 Bue from Batteries lndude<! 89 
SPINNAKER Sofhn .. C64. Appl. IBM. AI.ri 
ComlJ.lte!'s First Book 01 PET/CBM 11 
POWER ROM Util~ies lor PET/CBM 78 
WordPro 4+ - 8032, disk. printer 285 
VISICALC for PET, ATARI, or Apple 189 
Compute's First Bellk of 64 SOlnd & Gl1phlcs 11 
SM· KIT enb .. "j PET/CBM ROM Utilities ~O 
PET Spacemaker 11 ROM Switch 36 
ComlJJte's First Book of Games 11 
Dust Cover for PET, CBM, 4040, or 8050 8 
CmC 1.I.rt"uIADAlBOO, AOAf450, SADII, .Ioc~ 
Com'Mte!'s ReferllU Gilide to 64 GI1,~la 11 
Compute!'s Machine l..an!)Jage lor Beginners 11 
HES SoftWIre lid Hullwlre II stock 

~~~-!.~~_~~_I~~~_!~~~------------------------- ---------­
FlexFile for PET/CBM/C64 $59 
OataBase, Report Writer with calculations, Mailing Usts. 
Easy to use, and can be modified. 
FOHTIi"-I'r-pWC6.-·fu"FiG·;;;;;;.;.-·~C_;;9;~/Ri;y5D 
includes all FORTH 79 Standard extensions, structured 6502 
assembler with nested decision macros, standard 16x64 
screens, abil ity to read/Write BASIC SeQuential files, sample 
programs, intrOliJctory + reference maflJat 
MetaCllmplller for FORTH lor independent object code 3D 
AOIII" Pol., lor fORTH 20 
iiMiii" ·PAs·cAi-ii·ioi ·PEi'icBMic-6~··-···-··-··-·-9g 

Virtually full Jensen-Wirth implementation is row suitable lor 
advanced placement coorses. 
EARL lor PET/CBM o;sk·based ASSEMBLER 65 
s;,'iiiniii"-':-fASifIa'j,q'-E'iiiiiOi'---45 
Fast graphics, sound, turUe graphics routines lor PET/CBM. 
iii'M/ROit-';;'-PETicBM-"---'-"'K-$iS8KS90 
CO·MAC"'jii.p·l;rc6.:CS·,(·PEr---··---·--14 
---------._._---------_._-_ ..... _-----------_ ... -
caM Public oomail Softwlre - C64 27 disks 75 

STU lor PET/CBM/C6~ .. d Appl. 9S 
Com,re~ellsjyl SbHstlel1 Autysll Rlutilll 
Indudes oomplete lile handling capabilities, summary statis­
tics, coolidence intervals, hypothesis tests, exponentiaf mean 
tests. multiple and power series regression, analysis 01 vari­
ance, histOl}"ams, and non-parametric tests. 
hleMlte60 CllDmll~iDrijiriCe"ir--------20 
Full-featured package lor all Commodore comJXjters. 
Full screen editing, and sup~s disk. tape, and all 
printers: 

DISK 
SPECIALS • Scotch (3M) 5" ssfdd 10/2.10 50/1.90 100/1.86 
Scotch (3M) 5" ds/dd 10/2.65 50/2.45 100/2.40 
Scotch 13 M) 8" sslS<! 10/2.20 50/2.00 100/1.98 
Scotch (3 MI8" ss/del 10/2.80 50/2.50 10Qn47 

We stock VERBATIM DISKS 
Writ. lor Dealer lid OEM prices. 

SenlinalS" SS/dd 10/1.80 5011.75 100/1.65 
Senlinal5" ds/dd 10/2.40 50/2.35 100/2.25 

We stock Dysan disks 
Wabash 5" ssjsd 
Wabash 5" ss/dd 
Wabash 5" dsldd 

10/ 1.50 50/ 1.45 100/ 1.40 
10/1.80 50/1.75 100/ 1.65 
10/2.50 50/2.45 100/2.35 

We stock MAXELL DISKS 
Writ. lar dealer lid OEM priceL 

Disk Storage Pages 10 for $4 Hub Rirgs 50 Ioc S6 
Disk Utlrary Cases 8"-3.00 5"-2.25 
Head Disk Cleaning Kits 12 
AMARAY Disk Storage Systems in stock. 
~~.~!i:_:~_~~~!~!~~~~~~!!!~!~~ ______ _ 
CASSETTE TAPES-AGFA PE-611 PREMIUM 
C'IO 10/.61 50/ .58 t OO/ .50 
~~E __________ l0~~~ ____ ~~.:.~ __ 100~~ 

'.ITNldata "..- systems 
NM· 122A 99 ZVM-123G 
lVM·131 300 ZVM-135 
llOO 15-billB·lif Sysl.m 
Z29 Terminal (DEC and ADM compatible) 

Z-ISo IBM PC COMPATIBLE 
Z-160 PORTABLE PC 
We stock entire Zenith fine. 

89 
490 

CAll 
680 

CALL 
CAll 

USI Vld .. Jtt"ilm - St ... or AMBER 20 MHz ~H .. 
_ .. _ ..... _.~.!"'_'t1~'O.E~J!~i~~!.!'!if.d ____ _ 

WRITI FOR IBM PC COMPATIBLE PRICES 
M.nIPlal-IBM If A"II 185 
Ouadtxwd lor IBM available 
KOALA PAD Tooch Tablets-Apple, Alar;' IBM. CBM 
Pucbl.x! 5000 S,fhntl PIChi' 209 
PfS Solm .. ler IBM IIj Appl. I •• 1.cIe 
SPINNAKER 81ft .... CWVIC, A"I •. IBM. Amri 
VOTRAX Personal Speech System 269 
BMC 9191 Color Mooner 229 
BMC 12A 12" Green Monitor 79 
Dlnu IB"lbI~ OX·15 O.lIy Wbeel Prt"or 469 
Bl1t~er HR-25 OIIlW Whel Priller (25 cpSl 169 
Itoti Prowriter Parallel Printer 379 
I"II"olie 1 090 Prittar wH~ Clm"lId'll:I 111., 279 
S ... I lOX ZB9 
EPSOM, Okid.t .. SlJr II,.-.Ia ,rialm i, Itlet: 
USI CCIflllIMOD 4 R F McdJlalor 29 
W. Siock AMDEK MMHa" 
A P PrOl1Jcts 15% OFF 
CO MPUTER COVERUPS IN STOCK 
BROOKS 6 Ouliet SIl)l S."reulK"/Ntiu FItII' 54 
Surge Suppressor-6 outlet 29 
Electraoome 1302·2 13" Hi·res RGB Monitor 335 
Panasonic 12" Monitor (20 MHz) with audio 135 
SIU".k SYM·I MICl1C1.p'~r lag 

~~e,,~!;~!ac~~~~ ____ (h~ 
OATASHIElO BACKUP POWER SOURCE $265 
Battery back up Uninterruptible PoYier Supply wilh surge and 
~_se lillering. The answer to your power problems. 

'A"TAR'i=wIsro'fKINTiiff[fiie- -' 
SPI N NAKE Rand Broderbund SoHware in stock 

215-822-7727 WRITE FOR CATALOG. Add 51 50 Pel order lor United Paree' 
252 Bethlehem Pike A B Co m puters We pay balance of UPS surface ShiPPing charges on all prepaid orders 
Colmar, PA 18915 (add ,extra tor mail APO 'FPO air) Prices InClude cash discount 

RegUlar prices sl ghlly hrgner Prices sublect 10 change 



Computers And Society
David D Thornburg, Associate Editor

Computers In The Workplace

I can't remember the exact occasion, but about

three years ago my son (who was then seven years

old) was being taken to lunch by a friend of mine

in downtown Palo Alto. As the two of them

walked down the street, my boy looked in the

window of an office where he saw a woman typing

some correspondence. "What is she doing?" my

son asked. "She is typing a letter," my friend

replied. At that, my son looked again and said,

"That's funny; I thought only men typed."

I thought it was pretty funny too—fora while.

My son knows that I spend a lot of time at a

keyboard, much of it writing articles and books.

In fact, I am happy he sees that keyboards are not

the sole domain of female typists, but are be

coming increasingly used by men. But any stereo

type is dangerous; it is as dangerous for my son

to think of men as typists as it is for women to be

typecast in that role.

A Difference In Use

As I thought about the incident some more, it

became apparent that there was perhaps a dis

tinction in the ways that keyboards were being

used by men and women, especially in business.

In most businesses it appears that male keyboard

users are using spreadsheet programs, or per

forming other analytical or forecasting activities

with computers, while the majority of women

employees are using keyboards connected to

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 responsive 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, Commo

dore, Radio Shack and Tl computers. Discovering Apple

Logo (Addison-Wesley) shows how Logo can be used as a

tool for exploring the art and pattern of nature. He has been
called "an enthusiastic advocate for a humanistic computer

revolution," and his editorial opinions have appeared in

COMPUTE! since its inception.
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nothing more sophisticated (or career-enhancing)

than an electric typewriter. In general, it appears

that men compute and women type.

Because those who compute tend to earn

more than those who type, it is worth exploring

the potential of the business computer in elimi

nating sex-stereotyped jobs. I refer to sex

stereotypes rather than discrimination because,

as we shall see, a good portion of the job-selection

process is induced by the very people who end up

perpetuating the stereotype of women as typists.

No Access To The Professions

It is one of my pleasures to spend part of my time

as a teacher. Sometimes my students range from

third to sixth grade, and other times they are first-

year graduate students in product design. In my

graduate classes, I will often have only four or

five women among my 40 students. Since product

design is among the more "artsy" of the engi

neering fields, you would expect this number to

be higher (assuming that you believe women are

more interested in the arts than men).

In fact, I find it quite disappointing that there's

such a small percentage of women. But the reasons

for it are not hard to discern. In order to gain en

trance to graduate school in an engineering field,

students must have majored in engineering or

the physical sciences in college. This, of course,

requires a very solid background in mathematics.

As I look at the younger children I sometimes

work with, I find that many of the girls are turned

off to mathematics by the time they reach fourth

grade, and that those who are not turned off have

spent time with teachers who have a deep love

and understanding of mathematics themselves.

The mathphobia that sets in at an early age has a

significant destructive power.

To allow any group to consider itself incapable

of mastering mathematics is to essentially deny

that group access to the professions. For whatever

reasons, most of the high-paying technical, busi
ness, and medical professions require a significant

number of advanced mathematics courses in col-

Computers And Society 
David D. Thornburg, AssoCiate Editor 
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significant destructive power. 
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commodore

SOFTWARE FOR C-64

ACCESSORIES

Business

Multiplan ..S 89.00

WordPro 3 + «4 w.-SpetlRight Plus ... S 79.00

Spell Right Plus S 55.00

Caic Result (Advanced) S 95.00

Calc Result (Easy) S 45.00

Mirage Concepts (data base) S 95.00

Mirage Concepts

(40 & 80 cim W/P with Dictionary) .. S 95.00

Home Accountant (Continental) S 69.00

Tax Advantage (Continental) S 49.00

Southern Solutions Accounting

G/L, A/R, A/R P/R. I/M each S 69.95

Utilities

Super Basic 64 S 35.00

Super Copy 64 S 35.00

Sketch Pad 64 S 75.00

64 Forth S 45.00

MTS Terminal Package

(up and down load) S 35.00

Simons Basic S 19.95

80 Column Expander .. ...S 55.00

Solo Flight (Simulator).. . S 34.95

Oscar by Databar

(Bar Code Reader) S 79.95

CBM 1541 Disk Drive S 249.00

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

Vic 1650 Automatic Modem S 109.95

Hayes Smart 300 Modem S 249.00

Hayes Smart 1200 Modem S 629.00

Vic 1530 Datasette S 65.00

CBM 1520 Printer Plotter S 179.95

5 Slot Expander (64) S 65.00

Printer Utility Program (Cardco) S 19.95

64 Relay Cartridge S 45.00

Numeric Key Pad S 49.00

Alien Voice Box (Talks & Sings) S 119.00

When I'm 64 (Disk) S 35.00

Texas Instruments LCD Programmer... S 55.95

Verbatim Diskettes:

Single Sided/Single Density S 26.00

Single Sided/Double Density $ 30.00

Double Sided/Double Density S 42.00

Vic 20:

3-Slot Expander $ 39.00

6-Slot Expander S 79.95

16KMemory $ 79.95

CBM 4023 Ribbons S 12.00

CBM 8023 Ribbons S 14.95

Flip N' Fite 10.15. 25.50 Call

Power Strips w/surge stopper Call

Computer Care Kii S 19.95

INTERFACES

Interpod (full compatibility!!)

(Intelligent IEEE & RS232) Call

The Connection (By Tymac)

(Commodore Graphics + 2K Buffer) S 95.00

Cardco + G Parallel Interface S 79.00

VicSwitch S 149.95

ADA 1800 (Parallel-8032 only) S 129.00

ADA 1450 (Serial-8032 only) S 149.00

Pet-to-IEEE Cable S 39.00

lEEE-to-IEEE Cable S 49.00

4 Prong A/V Cable S 15.00

Centronics Cable (male to male) S 34.95

RS232 Cable (male to male) S 31.95

Custom Computer Cables

(we make to your specifications) Call

MONITORS

CBM 1702 Color Monitor $ 269.00

Panasonic CT-160 Color Call

Panasonic TR-120 (Green) Call

Panasonic TR-120 (Amber) Call

Panasonic DT-1300 (RGB) S 395.00

Monitor Stand (Tilt & Swivel) S 29.95

RGB Monitor Cable:

ET-100C {Apple) S 33.80

ET-101C(IBM).. ..$ 33.80

Transtar 120 (80 column).. .. S 535.00

Transtar 130 (132 column) $ 725.00

CBM 6400 Printer $1425.00

NEC Spinwriter Call

Cardco LQ/1 Printer S 565.00

I.ETTER QUALITY PRINTERS

DOT MATRIX PRINTERS

D

CBM MPS-801 Printer (5Ocps) S 245.00

DEALERS INQUIRIES WELCOME

Call to Order

1-800-527-1738

All Others Call

1-214-231-2645

Micro-Sys

Okidata 82A S 412.50

Okidata 83 S 635.00

Okidata 84P $1165.00

Okidata92P $ 519.00

Okidata 93P $ 810.00

Panasonic KX-P1090 Printer Call

Panasonic KX-P1091 Printer Call

Panasonic KX-P1092 Printer Call

Panasonic KX-P1093 Printer Call

StarGeminilOX S 295.00

Star Gemini 15 $499.00

Star Gemini Delta 10 Call

COMMODORE BLSINESS MACHINES

Executive 64 portable (new) Call

B128-80128k Bus. Machine (new) ... Call

SuperPet (5 languages) S1059.00

CBM80321 S 625.00
CBM 2031 single disk $295.00

CBM 8050 Dual Disk 1 meg S 995.00

CBM 8250 Dual Disk 2 meg $1295.00

64K Expansion Board $ 275.00

SuperPet Upgrade Kit S 695.00

BUSINESS SOtTUARE—80*2

WordPro4+ or5+ $ 305.00

Calc Result $ 199.95

The Manager $ 199.00

BPI Accounting System

(5 separate modules) $ 325.00

Southern Solutions Accounting

System III (Per/Module) S 285.00

McTerm Communications Package S 175.00

BUSINESS SOFTWARE— B128-80

Superscript II

Superbase

Superoffice

Complete Accounting Systems,

Mailing List Manager

Order Entry/Point of Sale ..

Calc Result

Call

Call

Call

Call

Call

Call

Call

Orders under 50.00 add 10.00 Handling fee

MasterCard, VISA, Money Order Bank Check

COD (add 5.00)

Add 3% For Credit Cards

All Products In Stock Shipped Within 24 Hours

F.O.B. Dallas, Texas

All Products Shipped With Manufacturers

90 Day Warranty

PRICES ARE SUBJECT TO

CHANGE WTTHOIT NOTICE.

$ I H I B 0 T 0 R S
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.)

mcommodore 
SOlT\\~REFORC-CH 

Business 
Munip.n . . . . . . . . . .. . . . . . . .. . $ 89.00 
WordPro 3 +~ wiSpeliRight Plus .. . $ 79.00 
Spell Right Plus ................... $ 55.00 
Galc Resun (Advanced) ............. $ 95.00 
Galc Resun (Easy) ................. $ 45.00 
Mirage Concepts (data base) .... .. $ 95.00 
Mirage Concepts 
(40 & 80 dm WI? with Dictionary) .. $ 95.00 

Home Accountant (Continental) ...... $ 69.00 
Tax Advantage (Continental) . .. . $ 49.00 
Southern Solutions Accounting 
G/L, AIR, AI~ P/R, 11M ....... each $ 69.95 

Utilities 
Super Basic 64 .. .. . .. $ 35.00 
Super Copy 64 ................. .. $ 35.00 
Sketch Pad 64 .... .. ..... .. ..... .. $ 75.00 
64 forth ...... . .. . .. .. ... . . . . ... $ 45.00 
MTS Terminal Package 

(up and down load) . .. . . $ 35.00 
Simons Basic .. .................. S 19.95 
80 Column Expander .. $ 55.00 

ACCESSORIES 

Solo Right (Simu.tor) .......... . .. $ 34.95 
Oscar by Databar 
(Bar Code Reader) ............ $ 79.95 

CBM t541 Disk Drive . . .... $ 249.00 
Concord Parallel Disk Drive ...... $ 345.00 
Concord Slave Drive Call 
MSD Super Disk (Single) ........... $ 395.00 
MSD Super Disk (Dual). . . $ 695.00 
Vic 1650 Automatic Modem . . . $ 109.95 
Hayes Smart 300 Modem ......... . . $ 249.00 
Hayes Smart 1200 Modem ...... .. . $ 629.00 
Vic 1530 Datasene . .. $ 65.00 
CBM 1520 Primer Planer . . . .. .. . $ 179.95 
5 SI01 Expander (64) . .. ... .. .. $ 65.00 
Prin1er U1ility Program (Gardco) ..... $ 19.95 
64 Relay Gartridge ...... .. .. $ 45.00 
Numeric Key Pad .. .. ....... $ 49.00 
Alien Voice Box [Talks & Sings) . . . . $ 119.00 
When I'm 64 (Disk) ......... .. .... $ 35.00 
Texas Instruments LCD Programmer .. $ 55.95 
Verbatim Diskettes: 
Single SidediSingle Den~ty . $ 26.00 
Single SidedlDouble Density ........ $ 30.00 
Double SidedlDouble Density ....... $ 42.00 
Vic 20: 
3-Slot Expander .. . 
6-Slot Expander ... . 
16K Memory ...... .. 

$ 
.... $ 

...... $ 

39.00 
79.95 
79.95 

s 

CBM 4023 Ribbons ....... .. .. 
CBM 8023 Ribbons .. 
Rip N' Rle 10,15,25,50 .. 
Power Strips w/surge stopper . 
Computer Care Kit ......... . 

I~TERnCES 

In1erpod (full compatibility! !) 

. .. $ 12.00 

. .. $ 14.95 
.. ... Gall 

Call 
.. $ 19.95 

(Intelligern IEEE & RS232) . . Gall 
The Connection (By JYmac) 

(Commodore Graphics + 2K Buffer) $ 95.00 
Gardco + G Parall~ Intertace ........ $ 79.00 
VicSwi1ch .................. .. $ 149.95 
ADA 1800 (Parallel·8032 on~) ... . ... $ 129.00 
ADA 1450 (Seo.l·8032 only) .. . .... $ 149.00 
~·10·IEEE Gable ................. $ 39.00 
IEEE·to·IEEE Gable , . . . . $ 49.00 
4 Prong AIV Gable .. . .. .. . .. .. .. S 15.00 
Cenlronics Cable (male 10 male) . .. S 34.95 
RS232 Cable (malelo male) .. .. . .. . $ 31.95 
Custom Computer Cables 

(we make to your specifications) . Call 

CBM 1702 Color Monilor .......... S 269.00 
Panasonic CT· 160 Color . Call 
Panasonic TA· 120 (Green) . Gall 
Panasonic TR-120 (Amber) .. Call 
Panasonic DT-1300 (RGB) .......... $ 395.00 
Monhor Stand (Tin & Swiv~) ........ $ 29.95 
RGB Moni10r Gable: 

ET· 100c (Apple) .... .. ..... . 
ET·101C (IBM) ............. . 

... $ 33.80 

... $ 33.80 

lEITER QI Urn- PRI~TERS 

Transtar 120 (80 column) .. $ 535.00 
Transtar 130 (132 column) . .. S 725.00 
CBM 6400 Printer.. .. .. $1425.00 
NEC Spinwriler . .. . . .. . . . . . .. . . .. Call 
Cardco La/1 Prinler .. .. ...... $ 565.00 

CBM MPS·801 Prinler (5Ocps) ...... S 245.00 

DEALER5INQUIRIES WELCOME 
Gall to Order 

1-800-527-1738 
All Otl1ers Gal 

1-214-231-2645 

Miao-Sys 
T RIB U T 

Okidata 82A .... .. ... , ..... $ 412,50 
Dkidata 83 ....... ....... ... ..... $ 635.00 
Okidata 84P .. . .................. $1165.00 
Okidata 92P ...... $ 519,00 
Dkidata 93P .. . .. .. .. . $ 810.00 
Panasonic IO(·P109Q Printer . Gall 
Panasonic IO(·P1091 Printer Call 
Panasonic IO(·P1092 Printer.... Gall 
Panasonic KX·P1 093 Printer .. Call 
Star Gemini 10X .................. $ 295.00 
Star Gemini 15 ................... $ 499.00 
Star Gemini Delta 10 . . . . . . . . . . . . . . . call 

Co\L\\oDORE BI S)\ESS \1\CIII\ES 

Execu1ive 64 portable (new) . Gall 
B128·80 128k Bus. Machine (new) .. Gall 
SuperPet (5 languages) ... . . $1059.00 
CBM 8032: . .. ................ S 625.00 
CBM 2031 single disk . . . . S 295.00 
CBM 8050 Dual Disk 1 meg. . S 995.00 
CBM 8250 Dual Disk 2 meg. . . $1295.00 
64K Expansion Board . . . . . ..... .. S 275.00 
SuperPeI Upgrade Kit . . . $ 695.00 

81 S)\ESSSotT\\~RE- H().l~ 

WordPro 4 + or 5 + ..... S 305.00 
Gac Resun . .. ................ $ 199.95 
The Manager ..................... S 199.00 
BPI Accounting $ys1em 

(5 separale modules) ............. S 325.00 
Southern Solutions Accounting 

System III (Per/Module) ........... S 285.00 
McTenn Communications Package .... S 175.00 

81 SI\ESS SotT\\~RE- B)~X-H() 

SupersCripl l1 . . ........... "... Gall 
Superbase .. .. .. .... Call 
Superoffice . Call 
Complele Accounling Syslems. . Call 
Mai!ing Ust Manager . Call 
Order Enlry/Poin1 of Sale ... Call 
Calc Resull ...... . ....... Call 

TERllS 

Orders under 50.00 add 10.00 Handling fee 
Mas1erCard, VISA. Money Order, Bank Ched< 
COD (add 5.(0) 
Add 3% for Credh cards 
All Products In Slod< Shipped Wrthin 24 Hours 
mB. Galas. Texas 
All Products Shipped Wrth Manufacturers 
90 Day Vlanramy 
PRICES ARE SUl\JECT 1U 
CIl~NGE wrrnOUT NonCE. 

R s 
641 Presldentlat Dnve • Richardson . Texas 75081 • 9'30 a m -630 p.m (Mon -Fn) • 1030 a.m -2:30 p m (Sat) 



Iege. By allowing some of our youngsters to be

come math illiterate, we are confining them to the

lower end of the wage scale years before they

seek their first jobs.

Working In A Man's Field
Unfortunately, mathematics is generally con

sidered a man's field. In an attempt to counter

this perception, Teri Perl wrote a book several

years ago that should be on the shelves of every

bookstore in the nation. This book is Math Equals

(Addison-Wesley), a brief history of women in

mathematics. Rather than presenting a dry histor

ical treatise, Teri Perl portrays the women of her

study as complete human beings and talks about

their frustrations of being good in a man's field

when they were expected instead'to tend to mat

ters of the home.

Of all the people who should read this book,

among the most important would be the teachers

of grammar school who pass on their own frustra

tion and fear of mathematics to their female

students, who in turn embrace them as their own.

But what does mathphobia have to do with

men using computers while women type? The

answer can be found in a myth that is as wrong as

the belief that women aren't good at mathema

tics—-that you need to be good at math in order to

use computers. I would venture a guess that many

'REDUCES DISKETTE COST 50%|
DOUBLES DISKETTE STORAGE SPACE ■

Owners of 5Vi" "single "read/write" head

disk drives can immediately double

diskette storage space by using Xlttltu:

XttTCHIor II. The back of a single sided

diskette is burnished- To use it you

need a "write enable notch, * and some

also need in addition, an "index hole."

Xlltltu: XOTCH I and II are precision

engineered tools designed exclusively

for this purpose.

ximtu; xotch i

(Cuts square Write Enable Notch) For users of

Apple, Franklin, Atari, Commodore and most

other soft sectored systems.

only $14.95 each
add S1.50 each P&H / ($4.50 foreign P&H)

xntim; XOTT.H U

(Cuts square Wriie Enable Notch and V* inch round

"index hole') for owners of IBM. TRS 80 I & III,

Osborne, Kaypro and others needing "index

hole", and all other "hard sectored" systems.

only $21.90 each
add $2.50 each P&H ($6.50 each foreign P&H)

'Florida Residents Add 5% Sales Tax'

IT'S A MONEY SAVER! •

Dealer inquiries are invited.

ORDER TODAY!
SEND CHECK OR MONEY ORDER TO

DIVISION OF COHIRUN INTERNATIONAL

4211 N.W. 75 TERRACE • DEPT. 87 . LAUDERHILL. FL 33319
PIT PFWO *LL TRADEMARKS ARfc ALKNUWLtDdtU

130 COMPUTE! May 1984

of you are "good at computers," but are probably

not "good at math." You already know that

mathematics is not a prime requisite for computer

literacy. And yet you are viewing the problem

from the other side of the bridge—you have al

ready made the passage.

Reinforcing The Myth

Imagine the plight of the woman with a degree in

the arts or the humanities who wants to find a job

in business. When offered an opportunity to learn

about computers, many women say, "Oh, I

couldn't learn how to use computers, I never was

good at math"; or "I never was good at technical

subjects." By making statements of this sort, these

women are removing themselves from career

paths that lead to high-paying jobs.

Because these fears are, in fact, unfounded,

those who express them are allowing the persis

tence of a myth to restrict their professional growth.

While I don't know a sure-fire way to break

through to people who hold themselves back in

this way, two authors have done a marvelous job

in trying to show working women the road to

computer confidence and higher-paying jobs.

These authors are Dorothy Heller and June

Bower, and their book is Computer Confidence—A

Woman's Guide, published by Acropolis Books

($9.95 paperback). Because of the timeliness of its

topic and its lucid style, this book deserves a wide

readership. You could do your community a favor

by seeing that your local bookstore has plenty of

copies in stock.

A Highly Personal Book

As women who entered the computer field from

backgrounds in the humanities, the authors have

the rare perspective of those who have walked

both sides of the street. The book is a highly per

sonal account; in fact, it is the book they wish

they had had (but couldn't find) when they en

tered the computer field. Topics range from a

short history of women who "made it big" in com

puters, to case histories of working women who

use computers without knowing how to solve

partial differential equations. By blending case

histories with enough technical data to make the

reader a savvy shopper for computer technology

the authors prepare the reader for the main goal

of the book: to show women how they can enter

career paths with unlimited upward potential.

This assistance covers the spectrum from

worksheets to help the reader identify appropriate

career choices, to practical tips on how to handle

job interviews, and especially how to handle the

inevitable objections that arise when the inter

viewer finds that the educational and work back

ground of the applicant doesn't include the "right"

degrees from the "right" schools. ©
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of you are " good a t computers," but are probably 
not "good at math. " You already know that 
mathematics is not a prime requisite for computer 
literacy. And yet you are viewing the problem 
from the other side of the bridge-you have al­
ready made the passage. 

Reinforcing The Myth 
Imagine the plight of the woman with a degree in 
the arts or the humanities who wants to find a job 
in business. When offered an opportunity to lea rn 
about compute rs, many wo men say, "Oh, I 
couldn' t learn how to use computers, I neve r was 
good at math"; or " I neve r was good at technica l 
subjects." By making sta tements of this sort, these 
women are removing the mselves from career 
paths that lead to high-paying jobs. 

Because these fears are, in fact , un fo unded , 
those w ho express them are allowing the persis­
tence of a myth to restrict their professional growth . 

While I don' t know a su re-fire way to break 
through to people who hold themselves back in 
this way, two authors have done a marvelous Job 
in trying to show working women the road to 
computer confidence and higher-paying jobs. 

These authors are Dorothy Helle r and June. 
Bower, and their book is Comp"fer COllfidellce- A 
Woman's Guide, published by Acropolis Books 
($9.95 paperback). Because of the timeliness of its 
topic and its lucid style, thi s book deserves a WIde 
reade rship. You could do your community a favor 
by seeing that your loca l bookstore has plen ty of 
copies in stock. 

A Highly Personal Book 
As women who entered the computer fi eld from 
backgrounds in the humanities, the authors have 
the rare perspective of those who have walked 
both sides of the street. The book is a highly per­
sonal accoun t; in fact, it is the book they wish 
they had had (but couldn' t fi nd) when they en­
te red the computer field. Topics range from a 
short history of women who " made it big" in com­
puters, to case his tories of working women w ho 
use computers without knowing how to solve 
partia l differen tial equations. By blending case 
his tories with enough technica l data to make the 
reader a savvy shopper for computer technology 
the authors prepare the reader for the main goal 
of the book: to show women how they can enter 
career paths with unlimited upward potential. 

This assistance covers the spectrum from 
worksheets to help the reader identify appropriate 
ca reer choices, to practical tips on how to handle 
job interviews, and especially how to handle the 
inevitable objections that arise when the mter­
viewer finds that the educational and work back­
ground of the applicant doesn ' t include the " right" 
degrees from the " right" schools. © 



Software Unlimited

KOALA

SALE!

Koala Pads

Atari, C-64. Vic-20

w/Disk Software $65.00

Atari, C-64

vtI Cartridge Software $73.00

Apple II, lie, II* $88.00

IBM P.C $108.00

Instant Programmers Guide

All Computers $72.00

THE Clone Machine

with "Unguard" C-64 532.00

S.A.M.. A. C, Disk $39.95

Chatterbee A. C. Disk $27.00

SOFTWARE UNLIMITED, 27 LOOKOVER

LN., YARDLEY PA 19067. VISA & MC ADD

4%. PLEASE ADD $1.50 P&H. PERSONAL

CHECKS REQUIRE 2 WEEKS TO CLEAR.

CALL FOR A COMPLETE LIST OF OUR

SOFT & HARDWARE.

(215)493-1372

OUT OF STATE 1-800-225-3656

SAVE BIG ON COMPUTER PRODUCTS

MODEMS
HAYES

Smartmodem 1300
Smartmodem 1300B

Micromodem II E

Smartcnm II Software (for IBM PC]

NOVATION

J Cat 30DB direct
103 SmwlCat 3CJ0B Smart

103/212 Smart 300/1300 B

ApoieCai II 300 baud for Apple

313 AopleCat 300/1300B tor Apple

Access 1-3-3 1EO0S for IBM

MONITORS
GORILLA

13' Green

IB" Amber
TAXAN

12" KG-12N (green]
12" KG-13N-LJY [amber]

RGB vision III

AMDEK

V300G 12" green
V300A 12" amber

V310A IS ' amber (lor IBM]

Color I + 13" composite
Color li )3" RGB

Color IV 13" RGB analog

Monitor Cablai
PA "100 for TI-99/4A or Commodore

QUADRAM
MICR0FA2ER

QRMP-B Par/Par

QRMSP-B SerVPsr

ORMMSS-a SerVSer

QRMPS-B ParfSer
OUADBOARD {tar IBM PC]

OR5061 B1K
arMOBd B^K

□UAOLINK

QR 3000 for IBM
QR 3010 tor Compaq

OR 3030 for Columbia

OR 8301 OiadcUor-i

OR 8303 QuaifcolDr-3 [i^pgrade kit)

e Ram BO- BO col card
for Apple lie

309

«B9

425

90

99
159

379
200

390
37S

88 00

94 00

120

135
499

130

145

1B0

2B0
125
740

15

135

145

145

145

270

270

475
475

475

200

300

115

Dysan

DISKETTES
10 — 5V Floppy Drskettes
[packed with a storage boil

BS /SO SS / DD OS / DO
h S19 S22 50 S3D

NA 27.00 39

NA 27 00 39
10 — B" floppy diskettes

NA 36 00 42

PRINTERS

HEWLETT-PACKARD

CALCULATORS
HP-11C 70 HP-15C 90

HP_1gC SO HFM6C. 90

HP41C 145 HP-41CX 245
HP-41CV 200 HP-97 560

3il_5c!lW(irE& accessories lpg_ _

PORTABLE COMPUTERS

HP-71B 399 HP-75 719

ra

CABLES - INTERFACES
accessaries for Comouter

GRAPPLER PLUS

16K BUFFERED GRAPPLER
Apple Dumpling

CarOco G
10 ft Pot Cade for IBM

10 ft 36i36 Parallel

10 ft 25.25 RS-232
Y Cade [for TI-99/JA]

6 ft Tl-99'^A

Tremendous Discounts

Gemini 1OX 275

Gemini 15X 400

Delta 10 390

Epson RX80....275

Other Epson models. . . CALL

Panasonic 1090.275

Most models IN STOCK

of DIABLO • TTX

MANNESMANN TALLY

CALL FOR PRICES

'30
165

70
65

32

32

25

25

2S
13i16 primer stand

for BO col printers] 15

16>23 pnnter stand [heavy duty]

for wide carnage pnriers 4D

RIBBONS, PAPER
Paper — 1000 Sneel Pad

9',i ■ 11 white. 30 ib 12

9Vi 111 green bar, 20 Ib 12

9» ill tnm edge. 30 Ib. 15

14'. » 11 green bar. 20 Ib. IS

Ribbon Cartridges
for Epson BO ccl 4

for Epson 132 col 7
'or Mann TaBy 160 11

or Mam Tally 1B0 14

orMT Spirit BO 7 50
or Panasora; 1090 6 50

or Diablo Hytype II 5
'or C Itch Scarwnter 5

Twin soool ribbons

forGemmi 10/10X, 15/15X.

Dkidata 60. B3. 33

6 for 15.00 or 12 for 34 DO

CALL TOLL FREE 800-G21-1269 EXCEPT Illinois, Alaska, Hawaii
Corp. Accti. Invitad. Min. Drd. S15.0O. Msstc-can! or Vsoby mail or pnone Mail Cashiers Check, Won Ord Pers Check [2 wks todrJAdd
$4 00 1st ilein IAK, HI, P.H., Canada add S10.00 tint itam] 51 00 ea adC'i shpg & handi Shiprrenis to IL address add 7^> ta« Prices subi
to change WRITE for fraa cataloa. RETURN POLICY: Datactima Only: Momt pruducts raplacxj within 30 day* of purchasa with idantieal
rnnrchandiH only. Camputarand large periphnmlt roplacsd only whnn dafactiva on arrival [within 3 work daya of purchaaai. Otharpi
lama covarnd by mlr. warranty. ALL ELEKTEK MERCHANDISE IB BHAHD NEW. FIHBTQUftLITV AND COMPLETf

CLCI\ I Ea\f\<lrlC . t318] G31-7B00 (3^)677-7660

SAVE MORE THAN EVER ON...
3M Scotch DISKETTES <

NEW!

tower

AND OTHER COMPUTER NEEDS!

3M Scotch Diskettes
LIFETIME WARRANTY!

are boxed in

10's with la
bels, envelopes and reinforced hubs on
5!4" diskettes.

$185
; | Qty. 20

ea.5'/4"SSDD

(744)

ea.

5WDSDD

(745)

$935
■Mi Qty. 20

5V4" SSQD-96TPI (746) $2.60 ea.
5Y4" DSQD-96TPI (747) $3.25 ea.

8" SSSD (740) $2.05 ea.

8"SSDD{741)$2.50ea.
8"DSDD(743)$3.10ea.

DISK WORLD!

DISK CADDIES
.. .the original flip-up disk

holder for10 diskettes.

Beige or grey only.

,v,$165ea o$O29ea
b/A * +.20 Shpng. ° ^+.20Shpng.

RIBBONS!
at bargain prices.

EPSON MX-70/80 $3.58 ea. + .25 Shpng.

EPSON MX-100 $6.99 ea. + .25 Shpng.
Okidata Micro 84 . $3.66 ea. + .25 Shpng.

Diablo 630 Mylar $2.60 ea. + .25 Shpng.

Diablo 630 Nylon $2.93 ea. + .25 Shpng.

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE!

Nationwide: 1-800-621-6827
Illinois: 1-312-944-2788
Hours: 9 AM-5 PM Central Time

Minimum Order: $35.00

SUITE 4606

30 EAST HURON STREET

CHICAGO, ILLINOIS 60611

DISKETTE 70 STORAGE
The best buy we've seen!

Dust-free storage for 70

5W diskettes with six

dividers.

$ 1495 + $3-00 Shpng.

FLIP 'N FILE
Redesigned for better appearance and greater

ease of use. FLIP 'N FILE 25 holds 25 51A" disk
ettes: FLIP 'N FILE 50 holds 50 5W diskettes.

FLIP 'N FILE 50

Retail $39.95

...DW Price

$26.95
+$5.00 Shpng.

Shipping; 5W" DISKETTES—Add $3.00 per 100
or fraction thereof. 8" DISKETTES—Add $4.00

per 100 or fraction thereof. OTHER ITEMS: Ship

ping charges as shown in addition to diskette ship
ping charges. Payment: VISA or MasterCard.
COD orders only, add S3.00. Taxes: Illinois cus
tomers, please add 8%.

Authorized Distributor

Information Processing Products
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Software Unlimited 

Koala Pads 

KOALA 
SALE! 

Alar;, C-64, Vic-20 

wl Disk Software .... 

Alar;, C-64 
$65.00 

wI Cartridge Software 

Apple fl, lie, 1/+ 

IBMP.C . . .. .... . ... . 

$73.00 

$88.00 
....... $708.00 

Instant Programmers Guide 

All Computers 

THE Clone Machine 
with "Unguard" C-84 .. 

S.A.M .. A. C, Disk ..... . 

Chatterbee A. C. Disk .. 

$ 72.00 

$32.00 

$39.95 
$27.00 

SOFTWARE UNLIMITED. 27 LOOKOVER 

LN. , YARDLEY PA 19067. VISA & Me ADD 

4%. PLEASE ADD SI .50 P&H. PERSONAL 

CHECKS REOUIRE 2 WEEKS TO CLEAR. 

CALL FOR A COMPLETE LIST OF OUR 

SOFT & HARDWARE. 
(215) 493-1372 

OUT OF STATE 1-800-225-3656 
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LIFETIME WARRANTYI 
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DISK WORLD! 

SAVE BIG ON COMPUTER PRODUCTS 
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APIlIeC« M 300 ba.od lIT Apple 
212 AQPIec. 300/1200B rt.- Apple 
Aecess 1·2-3 12008 rt.- IBM 

MONITORS 
GO""''' 
TAXAN 

l~ :: ~g:~~.Im"~) 
RGB YIIO'I DI 

AMOEK 

~~~~~::= 
V310A 12" '"'*-Irt.- IBM) 
CoI!T I . 1Y' corrcJCII;t.e 
CoI!T II lr AGB 
CoI!T (II 13" AGB 

Monlto~ . bln 
PA <100 lor T~991<1A or Ccrnmodore 

QUADRAM 
MICROFAZER 

ORMP·8 PerIPIIr 
ORMSP·8 5eNl'Ir 
ORMMSSo8 SerlSer 
ORMps·8 PariSer 

QUADBOARO llor IBM PC) 
001506<1 6<11( 
OR4()64 641( 

OUAOUNI( 

209 
"9 

'" 2<0 
90 

" 159 

'" 200 
390 
379 

6600 
9400 

120 
125 

'" '"0 
1" 
160 
280 

'" "0 

15 

'"' '" '" '" 
270 
270 

QR JCXXlItT ISM <1 75 
OR3010ror~ <175 
OR 3020 lor c:.auro. <1 75 
OR 8201 ~1 200 
OR 8:?O2 ~2 II.Clg'8de kit) 200 
eRem60 - BO cd.CIt'CI 

IorADCllllIl 115 
f-:.....::::..: ........................ 

~ ~ ,"~' 
, ~1>~ ~\...,'j 

DISKETTES 
10 _ 5Y," Floppy OrSloetleli 

I~ed/Soth.~ OOClSI 00 
W&besh 519 52250 SJO 
M." NA 27.00 39 
0yMn NA 2700 39 

Me.. 10 Nf ~~1aS <12 

PRINTERS 

Tremendous Discounts 

HEWLETT-PACKARO 
CALCULATORS 

HP.llC 70 HP-I5C 90 
HP·1CC 90 HP.l~ 

HP·41C 1<15 HP-<llCI< 2<15 
HP-<llCV 200 HP-97 560 
~.l.GkUm:tU.I.I!L-_ 

PORTABlE COMPUTERS 
HP.718 399 HP-75 719 

~7J 
CABLES - INTERFACES 
~ lor CoTcluter Prvurs 

GRAPPLER PUIS 120 
161( BUFFERED GRAPPlER 165 

~~ ~~ 
10 tL Psr CaDle ItT 16M 32 
10 It. 36136 PvaIeI 32 
10 It. 25A25 1&232 25 
§ ~$tor Tl-991<1A) 25 

. 14~1 eatit 25 
13. 16 pITIl!1' stand 

lor 80 col. prwUrS) 15 
16.22 pt'rUr stand 1he8v1 ClAy) 

lor wdI! ~ ~ <10 

RIBBONS, PAPER 

9~ • " wIne. 20 II 12 
Gemini 10X . . 275 9~ >11~bar.2011 12 

Gemini 15X . . .400 9~ "'tnmedge. 201I. 15 

Delta 10, . . .. . 390 1.~~;&J ___ l.S 
Epson AX80 . .. 275 IITEpscn80~Certnd!leI <I 

Other Epson models ... CALL ::: ~ \~ 'f'60 1~ 
Panasonic 1090 . 275 ::: ::;rn~-:VebBO 7~ 
Most models IN STOCK "" "'"""'" "'90 '50 

of DIABLO· TTX :~~ ~ 
MANNESMANN TALLY IorGemn 101~Ox.~~ 

CALL FDA PRICES ~'tr~5~~3'21tT24.00 
~~~~~~~~~ 

I I 

~ DI~e~ri;~~~!i~S 
:::::~ holder for 10 diskettes. 

The best buy we've seen! 
Dust-free storage for 70 
5 y.,- diskettes with six 
dividers. Beige or grey only. 

$165 ea. . $229 ea. 
Sy,,- + .20 Shpng. S- + .20 

RIBBONS! 
at bargain prices. 

EPSON MX-70/80 . 
EPSON MX-, 00 
Okidata Micro 84 
Diablo 630 Mylar 
Oiablo 630 Nylon 

$3.58 ea. + .25 Shpng. 
... $6.99 ea. + .25 Shpng. 
... $3.66 ea. + .25 Shpng. 

. $2.60 ea. + .25 Shpng. 

.$2.93 ea . + .25 Shpng. 

WE Will BEAT ANY NATIONAllY ADVERTI SEO PRICE! 

Nationwide: 1-800-621-6827 
Illinois: 1-312-944-2788 

Minimum Order: $35.00 

SUITE 4806 

30 EAST HURON STREET 

CHICAGO, ILLINOIS 60611 

$1495 + S3.00 Shpng. 

FLlP'N FILE 
Redesigned for beller appearance and greater 
ease of use. FLIP 'N FILE 25 holds 25 5"· disk· 
ettes; FLIP 'N FILE 50 holds 50 5 W diskettes. 

FLIP 'N FILE 50 
Retail $39.95 
... DWPrice 

!t26_95 
+ $5.00 Shpng. 

Shipping: 5W DISKETTES-Add $3.00 per 100 
or fraction thereof. 8" DISKETTES- Add $4.00 
per 100 or fraction thereof. OTHER ITEMS: Ship­
ping charges as shown in addition to diskette ship­
ping charges. Payment: VISA or MasterCard . 
COD orders only. add $3.00. Taxes: Illinois cus­
tomers, please add 8"10. 

Authorized Distributor 
Information Processing Products 3M 
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flnJhe Roa Ignazio

The Morning After:
Anti-Computer Backlash

And The Arrival Of The Mass-Market

Home Computer

Parti

This is the text of the speech Fred delivered at the West

Coast Computer Faire in late March. We are printing

the speech in two parts.

We are at a watershed in home computing. The

watershed has been caused by the computer price

wars of 1983, the introduction of simple and inex

pensive, yet powerful, new computer programs

and peripherals, and the entry of IBM into the

home computer market.

Over the next year, home computing users,

vendors, and enthusiasts will divide into two

major camps: the computer intimates and the com

puter literates. By the end of 1986 these two groups

will have fused into a third camp: the neo-

programmerSf who will represent the bulk of the

users of home computers through the next decade.

Literates Vs. Intimates

Hackers, computer professionals, old-line com

puter educators, programming teenagers, and

computer hobbyists will make up the bulk of com

puter literates. Computer literates will stress the

importance of learning how to program and learn

ing how computers work. The computer itself will

continue to be the prime concern of this group.

Computer intimates will far outnumber the

computer literates. Computer intimates will consist

of all the millions of Americans who were roped

or forced into using computers and who demand

132 COMPUTE! May198d

that they be easier to use and more practical.

Computer intimates will believe that software

and computer input devices are far more impor

tant than the computer itself. As a group they will

preach ignorance of computer programming and

ignorance of the computer's insides as virtues.

The motto of the computer intimates will be: "You

don't have to know how a computer works, only

how to make it do work for you."

The Computer Freight Train

On December 6, 1983, 1 appeared on ABC's Good

Morning America TV show as a computer expert.

My task was to advise families on the type of com

puter they should purchase for Christmas. In less

than seven and a half minutes I led the show's

viewers and its two hosts, David Hartman and

Joan Lunden, through a bewildering array of com

puter hardware and computer programs.

I am sure that when the segment was over,

most viewers still couldn't tell the difference be

tween a disk drive, a program recorder, or a touch

pad. But I'll wager that they did have a better

feeling for the risk involved in investing in a per

sonal computer, for the daunting complexity of

becoming a first-time user, and for the flood of

computer products and the dearth of reliable

guidelines for making a purchase.

"Most consumers see personal computers as

a high-speed freight train," I told viewers. "They

feel they have to take the risk of hopping on now,

The Morning After: 
Anti-Computer Backlash 

And The Arrival Of The Mass-Market 
Home Computer 

Part 1 

This is the text of the speech Fred delivered at the West 
Coast Comp"ter Faire in late March. We are printing 
the speech ill two parts. 

We are at a watershed in home computing. The 
watershed has been caused by the computer price 
wars of 1983, the introduction of simple and inex­
pensive, yet powerfu l, new computer programs 
and peripherals, and the entry of IBM into the 
home computer market. 

Over the next year, home computing users, 
vendors, and enthusiasts will divide into two 
major camps: the computer illtimates and the com­
puter literates. By the end of 1986 these two groups 
will have fused into a third camp: the neo­
programmers, who will represent the bulk of the 
users of home computers through the next decade. 

Literates Vs. Intimates 
Hackers, computer professionals, old-line com­
pute r educators, programming teenagers, and 
computer hobbyists w ill make up the bu lk of com­
puter literates. Computer literates will stress the 
importance of learning how to program and learn­
ing how computers work. The computer itself will 
continue to be the prime concern of this group. 

Computer intimates will far outnumber the 
computer literates. Computer intimates will consist 
of all the millions of Americans who were roped 
or forced into using computers and who demand 
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that they be easier to use and more practica l. 
Computer intimates will believe that software 

and computer input devices are far more impor­
tant than the computer itself. As a group they will 
preach ignorance of computer programming and 
ignorance of the compu ter's insides as virtues . 
The motto of the computer intimates will be: " You 
don' t have to know how a computer wo rks, on ly 
how to make it do work for YOIl ." 

The Computer Freight Train 
On December 6, 1983, I appeared on ABC's Good 
Morning America TV show as a computer expert. 
My task was to advise families on the type of com­
puter they should purchase for Christmas. In less 
than seven and a half minutes I led the show's 
viewers and its two hosts, David Hartman and 
Joan Lunden, through a bewi ldering array of com­
puter hardware and computer programs. 

I am sure that when the segment was ove r, 
most viewers still couldn't tell the difference be­
tween a disk drive, a program recorder, or a touch 
pad . But I'll wager that they did have a better 
feeling for the risk involved in investing in a per­
sonal computer, for the daunting complexity of 
becoming a first-time user, and for the flood of 
computer products and the dearth of reliable 
guidelines for making a purchase. 

"Most consumers see personal com pu ters as 
a high-speed freight train ," I told viewers. "They 
feel they have to take the risk of hopping on now, 



Software that's priced UNDER the competitions'

COMMODORE 64
& ATARI

COMPUTER CLASSICS

Just (or You!

Temple of Apshai <D&C) $26

Upper Reaches Apshai (D&C) $16

Gateway to Apshai (CT) $26

DragonRidefS of Pern (C7) $26
Jumpman (CT) $26

Jumpman Junior (CI) 526

PitStop (CT) $26

Broderbund Choplrfter (CT) $29

Broderbund Lode Runner (D) $26

First Star Flip Hop (D&C) $22

first Star Bristles (D&C) S22

HesWare Gfidrunner (CT) $19

Infocom Zork I. II. II! (D) ea. $26

Infocom Witness (D) $33

Infocom PlanefFall (D) $33

PARKER

Parker Q Bert (CT) $37

Parker Star Wars (CT) $37

Parker James Bond (CT) $37

Ftarker Gyruss (CT) $37

Parker Popeye (CT) $37

Parker Frogger (CT) $37

SYNAPSE

Synapse Blue Max (D&C) $22

Synapse Fort Apocalypse (D&C) $22

Synapse Necromancer (D&C) $22

Synapse Pharh Curse (D&C) $22

Synapse Zeppelin (D&C) $22
Sega Star Trek (CT) $25

Sega Congo Bongo (CT) $25

Sego Buck Rogers (CT) $25

Screenplay DunZhin (D) $29

SubLogic Pinboll (D&C) $22

SubLogic Flight Simulator $37

SPINNAKER

AH Color Caves (CT) ages 3-6 $26

Alphabet Zoo (CT) ages 3-8 $23

Delta Music (CT) $26

Delta Drawing (CT) $26

Face Maker (CT) ages 3-8 $23

Kids On Keys (CT) ages 3-9 $23

KmderComp (CT) ages 3-8 $19

Bubble Burst (CT) ages 4-8 $26

Grandma's House (D) ages 4-8 $23

Story Machine (CT) oges 5-9 $26

Ranch West (CT) ages 5-10 $26

Fraction Fever (CT) ages 7-12 $23

JukeBox (CT) ages 8-adult $26

Aegean Voyage (CT) ages 8-adult .. $26

Up For Grabs (CT) ages 8-adult $26

Adventure Create (CT) ages 12 & up $26

HAYDEN (ages 4-10)

MicroAddition (D&C) $20

MicroSubtraction (D&C) $20

MicroOivision (D&C) $20
MicroMultiplication (D&C) $20

Mcnkev See-Spell (D&C) $20
AMERICAN EDUCATIONAL COMPUTER

(DISK ONLY)

Learn About Sounds (grades K-3)..

Words In Reading I (grades 1-3)...

Words in Reading II (grades 1-3)...

Reading Compreh I (grades (1-4)

Reading Compreh II (grades 3-7).

Reading Compreh III (grades 6-8)

Vocabul Word Blder (grades 2-8) .

Grammer Word Skill (grades 2-8) .

US Geography Facts (grades 2-8).

World Geography (grades 2-fl) ...

Spanish Vocabulary (grades 2-8) .

$39
$39

$39

$37

$37

$37

$29

$29

$29

$29

$29

Spinnaker Aerobics (D) $33

CodeWriter Dialog (D) $45

CodeWriter ELF Easy Lang. Form (D).. $45

Continental Home Accountant (D) .. $47

Continental Tax Advantage (D) $33

Continental FCM First Class Mail $29

Pinball Construction Set (D) $39

M.U.LE. (D) $39

Worms? (D&C) $34

Archon (D*C) $39

Hard Hat Mack (D&C) $34

Murder on the Zindemeuf (D) $39

The Cut & Paste Word Processor (D) . $49

DBug(D) $34

Axis Assassin (D) $34

Music Construction Set (D) $39

HARDWARE SOFTWARE UNDERWARE

WJfllii

FREE DISKETTE

with each purchase of

Electronic Arts software

Jusl for You!

Acess Beach Head (D&C) $23
Avaion Hill TelenGuord (C) 515

Aralon Hill B-1 Bomber (C) $12

Creative' Crisis Mountain (CT) $25
Synapse Sentinel (D&C) $22

Synapse ZAXXON (D&C) $28

ScreenPlay Pogo Joe (D&C) $19

ScreenPlay Asylum (D&C) $23

Sc/eenPlay K. Uston BiackJack (D) ... $57

Qjick Silva Ring Ffwer (D&C) $23

Quick Silva AquaPlane (D) $23

first Star Boulder Dash (D&C) $25

COM 64 EXCLUSIVES! VIC 20 HITS

TAXAN 12' Green $99

TAXAN 12'Amber $109

NECJB 1205 Amber $155

Amdek Color I $287

PRINTERS
NEC 8023A $379

STAR GEMINI 10X $287

ALPHA COM 81 $169

Cable with AlphaCom FREE

Okidata 82A $389

Okidata 83A $589

Transtar 1315Color $489

flmeworks SwifTax (D) $39

Creative Household Finance (D) $23

Creative Household Finance (C) $19

HesWare Finance Manager (D) $49
Cardco Tax Survival Program (D) $33

Cardco Write Now! (D) $39

Timeworks Word Writer (D) $39

On-Line HomeWord (D) $39

Creative Joe's Writer (D) $42

HesWare OmniWriter & Spell (D) $49

Blue Sky Script 64 & Spell (D) $69

WordPro 3 Rue SpellRight (D) $69

HesWafe Multiplan (D) $75

HesWare Omnicalc (D) $37

MSI Ptacticalc (D&C) $35

MSI Programmable Spreadsheet (D). $55

Sim Home Calc (D&C) $26

Creative Jack's Calc (D) $42

Handle Calc Result Advanced (D)... $75

Creative Home Office (D) $22

Creative Home Office (C) $19

f/SJ Pracricalc Plus (D) $35

MSI Pracficalc Plus (T) $33

MSI Practical (D) $32

MSI Practicalc (T) $29

HesWare Vic Forth (CT) $39

HesWare Hesmon (CT) $26

Cardco Write Now $27

Epyx Fun wifh Art (CT) $26

Epyx Fun with Music (CT) $26

KinderComp (CT) $23

Story Machine (CT) S23

Face Maker (CT) $23

Kids On Keys (CT) $23

Alphabet Zoo (CT) $23

HesWare Turtle Graphics (CT) $26

WizWare Turtle Tracks (C) $19

Creative Choplifter (CT) $19

Epyx Tempe of Apshai (C) $24

Sega Congo Bongo (CI) $25

Sega Star Trek (CT) $25

PERIPHERALS

The Boss $14

Bat Stick $19

Red Ball $21

Track Ball $30

3 Way Grip $21

MODEMS
Anchor Mark 7 300 baud $129

Novation J-Cat 300 baud $119

Commodore 1600 Modem $58

Commodore 1650 Auto M $155

Numeric Keypad C64 $37

Graphic Printer Interface $69

Economy Printer Interface $39

Commodore <M 5 Slot $49

16K Board $53

Cassette Interface $29

DISK DRIVES

Rana 1000 176K $329

Concorde Master 176K $329

Concorde Slave 176K $269

Concorde Master 348K $389

Concorde Slave 348K $309

Creative Red's fiier (D) $42

TimeWorks Data Manager (D&C) .... $19

TimeWorks Data Manager II (D&C) .. $39

CodeWriter Home Filewriter (D) $55

EntechData Base 64 (D) S55

MSI PractiFile (D) $39

Cymbal General Ledger (D) $45

Cymbal Accounts Receivable (D) ... $45

Cymbal Accounts Payable (D) $45

Cymbal Inventory Control (D) $45

Cymbal Invoice Writer (D) $45

CHALKBOARD POWERPAD $79

(C64 & Atari)

Software Package*

Logic Master $27

Leo's Links $27

Programmers Kit $19

BearJam $25

KOALAPAD ATARI C64 $67

Concorde Master 174K

Concorde Masler 348K

Commodore 1541 174K

BLANK DISKETTES

$299

$369

$269

MONITORS
BMC 13" Composite Color Plus $229

BMC 12" Low Res Green $85

USI 12" Green Hi-Hi Res $129

US! 12" Amber Hi-Hi Res $139

MD1 SS DD Box of Ten $27

MD2 DS DD Box of Ten $40

Valuufe SS DD Box of Ten $28

ValuLife DS DD Box of Ten $42

A Peal
12629 N.Tatum Blvd.

Suite 138

Phoenix, AZ 85032

HesWare Hesmon 64 (CT) $26

HesWare 64 Forth (CT) $45

Acess Spritemaster (D&C) $23

Timewks. FTOgramg. Kit I. II. Ill (D&C) ea. $19

Blue Sky Last One (D) $79

Blue Sky 80 Column (D) $29
Blue Sky Graphic Designer (D) $29

Blue Sky 64 Statistics (D) S29

Blue Sky Super Basic (D) $29

Blue Sky Add On Basic (D) $29

Blue Sky Super Copy (D) $29

HesWare Graphics Basic (CT) $39

HesWare HES CAT (D) $19
HesWare HES FONT (CT) $16
HesWare HES KfT (CT) $39

ORDERING 8. TERMS Sena cashier check, money ordsr. personal/company checks allow 3 weeks bank clearance VISA/MosterCard accepted Provide

phone number with order SHIPPING. Software add $4.00 for first piece, add 31 00 each additional piece. Hardware ado1 3% or $1000 whche\«r is greater.

Returns must have autnonzoNon number (call 602-969-9128 foi authorization number) All returned merchandise subject to restocking fee and mu»! come

with all original packaging. No returns allowed after 30 days from snippingdate Prices are for cash.VISA and MasterCard odd 3% Prices subject tochange

without notice AJI products subject to availability from manufacture's ara/or suppliers Ajl prices in U S dollars We pay shipping on bockorders

CALL TOLL FREE 1-800-431-8697/602-957-3619

For Customer Service Call: 602-955-3857

--- -, - , , -
Software that's priced UNDER the competitions' 

COMMODORE 64 
& ATARI 
COMPUTER CLASSICS 

Just lor Youl 

EPYX 
Temple of Ap$hoi (D&C) ........... $26 
~ Reaches Apshoi (O&C) ...... $t6 
Gateway fa .Apshcl (CT) ...... $26 
DrogonRiden of Pam (el) .. $26 
Jumpmon (CT) . . $26 
AJmpman junior (el) .. $26 
PiIStop (el) . . .. ..... $26 
Broderbund Choplitter (Cl) ......... $29 
Broderbund Lode Rurvler (D) ........ $26 
Rrsl Slot Alp Aop (D&C) ............. $22 
Am Stat Bristles (O&C) ..........•... $22 
HEts'NOre Gridrul'Vlel' (CT) ....... $19 
n focom ZOI1< llf. Dr (D) . . .... eo. $26 
Infocom \NIlness (D) .... .. $;)3 
Inrocom PlonelFaIl (D) $33 
PARKER 
Por1o:er Q Bert (CT) $37 
Porker 5101 wars (el).. ... .. . ....... $37 
Port:er James Bond (CT) ............ $.37 
Por1o:9f Gyrus.s (el) . .. $37 
Por1o:ef Popeye (el) ...... $37 
Por1o:9f Frogger (el) .. $37 
SYNAPSE 
Synapse Blue tv'.ox (O&C) ........... $22 
Synapse Fort .Apocalypse (O&.C) .... $22 
Synapse Necromancer (D&C) ...... $22 
~ Pharh OJrse (D&C) ........ $22 
&,nopse ZeppelIn (04C) ........... $22 
Sago Star Trek (CT) ........... . .... $25 
Seoo Congo Bongo (Cl).. . .... $25 
Saga Buck Rogers (el). . .. $25 
Screenplay DunZhin (D). . $29 
SUblOgiC Pinball (O&C) ............ $22 
SUbLogiC Flight Simulator .... ...... . $37 

13t]l ["'1H.j~1 
SPINNAKER 
AH Color Coves (CT) ages 3-6 ....... $26 
Alphabet Zoo (CI) oges 3-8 . . .. $23 
Delta MJsic (Cl) ............... ... $26 
Delta Drawing (Cl) . . $26 
Foce Moker (CI) ages 3·8...... .. $23 
Kids 0'1 Keys (Cl) ages 3-9 ....... .. $23 
KlrdefComp (CT) ages 3-8 .......... $19 
Bubble &sst (CT) ages ':-8 .......... $26 
Grandma's House (D) ages 4-8 ...... $23 
Stay Machine (CT) ages 5-9 ........ $26 
Ronch Wesl (Cl) OQes 5-10 . . $26 
Froct lon Fever (Cl) ages 7·12 ........ $23 
jukeBox (CT) ages S-odult .•..•...•• $26 
A.egeon Voyage (Cl) ages 8-odull •. $26 
Up For Grabs (CT) ages 8-odult .... .. $2~ 
Adventure Creole (Cl) ages 12 & up $26 
HAYDEN (ages 4-1D) 
MicfoIIdditioo (O&C) ...... .. $20 
Micro5ub1rOC11on (D&C) ..... $20 
MicroDMsioo (D&C) ....... . .... $20 
MlcroMul tiplicotiOn (D&C) ....... . . $20 
fv\onkev See-Spell (D&C) . . ... .. $20 
AMERICAN EDUCATIONAl COMPUTER 
(OISl<ONLY) 
leom About 5ou"Ids (grades K.J) .... $39 
\-\Icn:Isln Reodlng I (grodes 1·3) ..... $39 
\-\Icn:I$ In Reading II (grodes 1-3) ..... $39 
Reading Compreh I (grades (1 -4) ... $37 
Reading Compreh II (grades 3-7) .. . . $37 
Reading Compreh III (grades 6--8) ... $37 
Vocobul Word BIder (gradeS 2-8) .... $29 
Gramrnef Wold Skill (glOdes 2-8) .... $29 
US Geography Facts (Orodes 2-8) ... $29 
World Geogrophy (grades 2-8) ...... $29 
Spanish Vocobuloty (grodes 2-a) .... $29 

Splnnokef AefOblcs (D) ... . . $3J 
CodeWriter DIalog (D) .............. $45 
COOelNriter ELF Easy long. Foon (D) .. $45 

ContinenTal Home AccountanT (D) •. $47 
Continental lox AdvanTage (O) ..... $3J 
ConTInental FCM Arst Closs lv10il ••••. $29 

'31:tij 1';.WI";"i t'i 
Plntxlil Construction SeT (0) . . $39 
MU.LE. (D) ............ ........... $39 
Worms? (O&C) ............ . $34 
Atchon (D&C) ..................... $39 
Hord HoT M:Xk (O&C) ..•........... $34 
MJrder on The Zindemeu1 (D) ... . .. $39 
The Cut & ~sle WOld Pl"oc:essor (D) . $49 
D Bug (D)....... .. $34 
Ads Assassin (0) .... .. ........... $34 
MJSic ConstructiOn Sel (D) . ..... . .. $39 

FREE DISKETTE 
with each purchase of 
Etectronlc Arts software 

COM 64 EXCLUSIVES! 
1~#'M·j :f;i.mt-imM 
rlf"nO"lJOfks ~ox (D) ............... $39 
Cleolive Household Anonce (D) . $23 
Cleolive Household Anonce (C) . $19 
Hes'Nore Anonce Monogef (O) ..... $49 
Cordeo 10)( SUrvival Program (D) . .. . $33 

'W·l 'ltJ ~ ,;.:, f}i l ~ Ie) 
Cordeo Write Nowl (D).... .. ....... $39 
Timev.orlu Wad Writer (D).. . .... $39 
0"H.ine Home'M:lfd (D) .•.. $39 
Cleotive Joe's INritat (D) .......... . $42 
He$WoJe OrmlWriter & Spell (D) ..... $49 
Blue Sky Script 64 & Spell (D) ....... $69 
WordPl"o 3 P.us SpeIiRight (D) ....... $69 

tii.-l:J;ht;:I3 3 ?i 
HosWOre Multiplan (D). . ........... $75 
He$lNOre OrmicolC (0) .... $37 
rvtSI Pl"octicolC (D&C) ..... $35 
MSI Pl"ogrammoble Spreadsheel (0). $55 
Sim Home CoIC (O&C).. . $26 
Clootive Jock's Colc (D) ........... $42 
Handic Colc Resull Advanced (0) ... $75 

IttJfZ' :4Xi=f'f 
Oective Heen AJar (0) ............. $42 
TImeWorks Doto Monoget (D&C) .... $19 
TimeWorks Dolo Monoger II (D&C) .. $39 
CodeINriTOf Home RIewriIOf (D) .. . $S5 
EnTech Dolo Bose 64 (D) ........... $S5 
MSI ProctiAIe (D) .... $39 

1 : IIf.i l~!}$",!. l jlmJ 'l :W 
Cymbal GenerolledgOf (D) $45 
Cymbal Accounts Receivable (D) ... $45 
Cymbal Accounfs PoyobIe (D) ...... $45 
O(mbollnventory Control (D) ....... $45 
CymboIlnvoice INriTer (D). .. $45 

lANGUAGES & UTILITIES 
HesWore Hosman 64 (Cl ) . . . .. . . $26 
Hes'NOre 64 Forth (CT) ... . .. $45 
Acess SpliTemostElf (O&C) ........... $23 
rlfTl9'Wks.. Programg. KiILIL 01 (O&C) ea. $19 
Blue Sky lOst O"le (D) ............... $79 
Blue Sky 80 Coh .. mn (D). ...... ... $29 
Blue Sky Graphic DesIgner (D). . . $29 
Blue Sky 64 SfoTlstlcs (D) .. . $29 
Blue Sky Super Boslc (D) . . . . .. $29 
Blue Sky Add 0'1 Bosic (D). . .. ..... $29 
Blue Sky 5upef Copy (D) ............ $29 
HeslNOm Graphics Bo* (CT).. . ... $39 
HesWore HES CAl (0) ............... $19 
He$Wole HES FONT (Cl) ............. $t6 
Hes'Nore HES Kn (Cl) ............... $39 

SOFTWAIIE UNOERWARE 

~ Just lor Yoo! 

Iv:::ess Beoch Heoc1 ( O&C) ........... $23 
Avalon Hill TeIenGuoId (C).. . .... $15 
Avalon Hill B-1 Bomber (C) .. $12 
Oective' Crisis Mountain (Cl). . . $25 
Synapse SenTinel (D&C) . $22 
Synapse ZAXXON (D&C) ............ $28 
ScreenPloy FbgoJoe (D&C) ......... $19 
ScreenPlay Asylum (D&C) ......... . $23 
ScreenPlay Ie. Uslon BIock..bck (D) ... $57 
Q,jlck Sil"llo Ring ~ (D&C) ....... $23 
Q,jlck Sil"llo AquoP\one (D) . . .. . $23 
Arst Slor Boulder Dash (D&C) .. $25 

VIC 20 HITS 
Oeotive Home OffICe (D) .. . ....... $22 
Oeclive Home OffICe (C) .......... $19 
WiSI ProcTicoIC Plus (D) ... $35 
tv'.5I ProcIicoIC Plus (1) .............. $33 
MSI ProcTicolc (O) .... .... .. .. $32 
MSI Pl"actlcoiC (l) ..... . . ..... $29 
HesWare VIC forth (Cl) ............. $39 
HeSWare Hosman (Cl) . . ... .... $26 
Cordeo INrite Now . . $27 
EpyJC Fun with M (CT).. .. ...... $26 
Epylr Fun with tv'!usic (CT) ....... $26 
~(CT) .................. $23 
STory MachIne (CT) ..... . ... $23 
Face Iv10ker (Cl) ....... .. .. $23 
KIds On Keys (Ct) .••. • $23 
AJphobel Zoo (Cl ).. .... . .. .. . ... $23 
HesWOre lu rtle Graphics (Cl).. .. $26 
\NIiINare lurtle lrocks (C) ........... $19 
Oeotive O"IopIitlat (Cl) ............ $19 
Epylr Tempe d Apshol (C)... .. $24 
Sego Congo Bongo (Cl) ............ $25 
Sago star l rek (Cl) .. . .... $25 

(~ " J~:n-=-J M:!13' 
0iAl..KB0AA0 POv\'ERPAD 
(C64 & Atori ) 
Sotl'ware Packages 
Logic MosTer •••. 
Leo's Unks ...... 
Programmers Kit ••••• 
BaorJam .. .. .. .. . .. 
KOAlAPAD AlAR! C6d . 

MONITORS 

. $79 

.. ... $27 
.. .. $27 

. ....... $19 
$2S 

.. ..... $67 

s,\1C 1Y ComposIte CoIOt Plus ..... $229 
s.'vC 12" \.oN Res Qeen . .. .... $85 
USl17.' Green Hi·HI Res... .. .... $129 
USl12" Amber HI·HI Res . . ..... $139 

lAXAN 12" Green .................. $99 
TAXAN 12" Arrbet.. $109 
NEG.JB 1205 Amber ............... $155 
P.rndek Color I ............. • ....... $287 

PRINTERS 
NEG 8023A . ... ................... $379 
STAR GEMNI 10X. .. $287 
AlPHA COM 81 ..... .. $169 
Coble with AJphoCom .. .... . ...... FREE 
()Iddoto 82A ............ ... $389 
()Iddoto 83A ........... ... $589 
Tronsfor 1315 CoIOt .••.. $489 

t.rHer·'[·Ui"!j3''f 
The Boss .. .... $14 
Bot Slick . .. .. ......... $19 
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or they feel they will be run over or left behind."

The Hottest Thing Under The

Christmas Tree

More computers were sold as Christmas gifts this

year than in any year prior to 1983. By early 1984

over eight million Americans had personal

computers.

Unfortunately, soon after Christmas, many

of these Americans began suffering from "morn

ing after" regrets and resentments. Too many

Americans who had seen the slick commercials

on TV and who had heard the daily press reports

about the computer revolution were now won

dering what they had gotten themselves into.

Most Americans have heard the word software

but have only a vague idea what the word means.

They have no understanding of what comprises a

"complete" computer system. They have no ap

preciation of what operating or programming a

computer entails.

Most Americans don't even know how to

hook up a computer's cables, plug it in, or turn it

off. I know of one family who finally turned their

computer off at one in the morning, but who only

did so after hours of agonized, fruitless searching

of the manual. They were afraid they might break

the computer if they turned it off the wrong way.

The Computer Kit

Why do people buy computers? Most Americans

buy computers out of curiosity, for their work, to

play games, or as an educational aid and tool for

their children.

Most Americans buy computers at bargain-

basement prices, usually at discount houses. Most

Americans get their basic knowledge about com

puters from news stories and TV commercials.

When a person buys a computer, he thinks

he has bought something equivalent to what he

has seen on TV. He expects his computer to be

able to do roughly the same things as the TV

computer.

The average new-computer purchaser brings

his computer home, struggles with the manuals,

cables, and plugs, and finally powers the com

puter up. After all this effort, what does he get?

A blank screen.

After still more struggling with his manual,

the astute newcomer finally realizes that what he

has bought is a kit—like a bicycle or a puzzle that

comes in a million pieces. Only it's worse. The

kit's pieces are invisible. You don't get to see them

until they appear on the computer's display screen

after you have typed them in at the keyboard.

The pieces, of course, are the commands in

the computer's BASIC programming language.

Computer commands are more difficult to use

than puzzle pieces for two reasons. First, puzzle
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pieces are combined in some sort of visual order

to make up a picture. Second, pieces in a puzzle

can usually be combined in only one way. And

the picture fragment on each piece is a clue to

where the piece belongs.

But computer commands are different. They

carry no picture fragment that helps you see where

in a picture (or a program) they belong. And they

can be combined in an infinite number of ways.

There is no set order to reach any given solution.

Most kits—for a bicycle, a lawn chair, a toaster

oven, a sandbox, or swing set—-come with explicit,

printed directions. Computer kits don't usually

come with printed directions. Instead, they come

with a dictionary of commands organized, alpha

betically, from A to Z. You get all the building

blocks, but little or no help in how to put them

together. And, before long, you realize, with a

sinking feeling, that they can be put together in a

million ways.

But where do you start?

Buying Half A Computer

It finally dawns on the consumer that what he

has bought is only half a computer. Until he buys

some software and some more equipment—a

program recorder or disk drive, cassettes, disks,

cartridges, and a printer—he can't do anything

useful.

Of course this isn't exactly true. He can always

assemble the kit himself. There are dozens of

magazines and hundreds of books with pre

recorded programs for his kind of computer. All

he has to do is follow the blueprints—the listings—

in the books and magazines, and soon he will be

the proud owner of a real computer.

Of course he will need to spend dozens of

hours entering in the programs, and dozens of

hours more poring over the listings, trying to

figure out why his programs don't work.

And he will have to invest in a storage device,

so he can save his delicate, precious programs.

And he still needs a printer if he plans to use

the computer as an electronic typewriter, book

keeper, or filing cabinet, the three most popular

home computer applications.

Voting No To The Home Computer

After the average consumer has forked over from

$50 to $300, is he likely to invest another $100 to

$1000 for additional hardware and software to

"finish off" his computer?

After the consumer has made his purchase

and found that he has only half a computer, is he

likely to feel positively toward computers and

computer companies?

After the average consumer has realized that

he has bought a kit, is he likely to roll up his

sleeves, master a programming language, or pa-
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tiently enter in hundreds of lines of unintelligible

commands?

The answer to all these questions, for the aver

age consumer, is no.

The After-Christmas Backlash

Under these circumstances, the average person

who bought or received a computer for Christmas

is not likely to become a computer enthusiast.

Instead, he is likely to become part of a growing

anticomputer backlash.

More and more individuals and groups in

society are coming to the conclusion that personal

computers have not lived up to their promise. At

the very least, they have not lived up to their

commercials.

These individuals and groups are becoming

more organized and outspoken. Like me, they

see personal computers as a high-speed freight

train, and they are set on derailing that train.

The other night I was listening to National

Public Radio's "All Things Considered." A so-

called computer expert was on the show decrying

the use of computers in education. In his opinion,

most people were using computers as fancy, ex

pensive, electronic flash cards. He warned Amer

ican parents and teachers that the computer in

dustry was deceiving them in a major way.

Two nights later I read in USA Today that the

American Academy of Pediatricians was warning

against using computers with small children. The

Academy reaffirmed its decade-old statement

that "Advertising that promotes ... learning envi

ronments, programs, or systems is often guilt-

producing, misleading and potentially destructive

of human development and values." The

Academy scolded parents who create a "super-

baby syndrome" in which parents buy computers

for small children and enroll them in computer

classes even before they are toilet-trained.

Fighting Back

The American public has been dazzled by the

glamour and high-tech chic of personal com

puters. On the surface, the public's attitude to

ward computers seems to have undergone a

dramatic change. On the surface, it appears that

most Americans approve of computers, if not for

themselves, at least for their children. And even

if they don't approve of them, they see them as

inevitable.

This is, indeed, how Americans feel—on the

surface. But what is going on beneath the surface?

I submit that the public's current attitude

toward computers is superficial and can easily be

changed. I further submit that the situation is

becoming increasingly ripe for public opinion to

take a swing in the opposite direction. This swing

may be dramatic and quick.

The American public has been put on the

defensive by the rapid spread of personal com

puters. But the public is likely to regain the offen

sive at the first opportunity. Beneath the thin

veneer of approval lurk people's old prejudices

and stereotypes against computers. These pre

judices and stereotypes are fortified and aggra

vated by the bad experiences millions of people

are having, firsthand, with computers.

The American public just needs a champion.

As soon as groups and individuals appear who

can articulate the public's feelings against com

puters, the public will rally around them. And then

a major backlash against computers will begin.

A Consumer Uprising

People who are alienated by computers are not

ignorant Luddites who oppose computers just

because they are new and different.

Many people already oppose computers out

of ignorance and prejudice. But many more may

soon oppose computers because they feel com

puters have been misrepresented and oversold.

An anticomputer backlash may be in the

cards. If so, it should not be viewed by those of

us in the computer industry as an ignorant neo-

Luddite rebellion. We should see it for what it is:

a legitimate uprising by irate, unhappy consumers.

VIC SOFTWARE 64

More Games, Challenging Problems

and Programs Than You Can

Shake A Joystick At!
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Learning With Computers
J B Shelton and Glenn M Kleiman

Ready-to-Run Magazines
We met our first personal computer, an 8K PET,

back in 1978. Soon thereafter we purchased one

of the "new" PETs—a-state-of-the-art machine

with 16K RAM memory, a full-size keyboard and

a cassette recorder for external memory.

In those long gone days of almost six years

ago, we eagerly sought information about our

new machine, but little was available. It came

with very little documentation, and what was

provided was barely understandable. Today al

most every bookstore has a large selection of

computer books and even some drugstores carry

computer magazines, but no books or magazines

were readily available back then.

One source of valuable information was Cur

sor magazine, published by Ron Jeffries. Not a

traditional magazine, Cursor arrived, somewhat

irregularly, on a cassette tape. Each issue con

tained six programs that we could load and run

right away. The programs were a mix of graphics

and sound demonstrations, games, puzzles,

programming utilities, educational programs,

and simple applications programs (for example,

for calculating mortgage rates). All the programs

were at least reasonable; some were true gems.

A First Look

The programs in Cursor magazine gave us our

first sense of the potential uses of personal com

puters. In addition, we could list and analyze the

programs to learn new programming techniques.

Cursor also has claim to being the all-time best

buy in the personal computer industry. The price

of a six-issue subscription was originally $20.

Cursor magazine continued publishing

through May 1982. Copies of all 30 back issues are

still available, and some of the programs have

been made available for the Commodore 64.

Another early cassette magazine for TRS-80 com

puters, CLOAD, continues to publish and is now

available on disk also.

The idea of "magazines" of ready-to-run pro-

Dr. Glenn M. Kleiman is an educational psychologist and

software developer. He is the author of Brave New Schools:

How Computers Can Change Education (RestonI

Prentice Hall) and the designer of Square Pairs, an educa

tional game program (Scholastic, Inc.).
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grams has grown. Two new magazines on disk

have recently appeared, both focusing on educa

tion about and with computers. In this column,

we review and compare Microzine and Windozv.

Our reviews are based on the first three issues of

Microzine and the second and third issues of

Window. Both magazines are now available for

Apple computers, and versions for other com

puters are being developed.

Microzine, Captivating For Children

Microzine, published five times a year by Scholas

tic, Inc., is designed for children ages 10 and up.

Each issue contains four programs and a 48-page

printed manual that supplements the onscreen

instructions and provides additional ideas for

using some of the programs.

One of the four programs in each issue is a

Twistaplot story. These are stories in which the

plot details and outcome are controlled by deci

sions the reader makes. For example, one issue

contains a crime-solving adventure called "Mys

tery at Pinecrest Manor." This is an old-fashioned

whodunit which makes the reader an active par

ticipant in the story. As the reader and participant,

you study files containing background informa

tion about each of the suspects, search for clues,

and spy on suspects. You play the part of a char

acter in the story, deciding where to go and what

to do at each choice point. You can reread the

story many times, changing your responses and

thereby encountering different events and out

comes each time.

The flexibility of the stories, excellent

graphics, and the active role played by the reader

make Twistaplots captivating for children. Inter

active stories are an exciting new genre of fiction,

and Twistaplots demonstrate some of the advan

tages of using computers to present these stories.

Educational Programs

Each Microzine also contains one or two computer

tool programs. These provide a means for children

to explore and learn about different uses of

computers.

A Poster program provides a simple computer

language for creating colorful, low-resolution

Learning With Computers 
J B Shelton and Glenn M Kleiman 

Ready-to-Run Magazines 
We met our first personal computer, an 8K PET, 
back in 1978. Soon thereafter we purchased one 
of the " new" PETs-a-state-of-the-art machine 
with 16K RAM memory, a full-size keyboard and 
a cassette recorder for external memory. 

In those long gone days of almost six years 
ago, we eagerly sought information about our 
new machine, but little was available . It came 
with very little documentation, and what was 
provided was barely understandable . Today al­
most every bookstore has a large selection of 
computer books and even some drugstores carry 
computer magazines, but no books or magazines 
were readily available back then. 

One source of valuable information was Cur­
sor magazine, published by Ron Jeffries. Not a 
traditional magazine, Cursor arrived , somewhat 
irregularly, on a cassette tape. Eath issue con­
tained six programs that we could load and run 
right away. The programs were a mix of graphics 
and sound demonstrations, games, puzzles, 
programming utilities, educational programs, 
and simple applications programs (for example, 
for calculating mortgage ra tes). All the programs 
were at least reasonable; some were true gems. 

A First Look 
The programs in Cursor magazine gave us our 
first sense of the potential uses of personal com­
pute rs. In addition , we could lis t and analyze the 
programs to lea rn new programming techniques. 
Cursor also has claim to being the all-time best 
buy in the personal computer indu~try. The price 
of a six-issue subscription was origina lly $20. 

Cursor magazine continued publishing 
through May 1982. Copies of a]] 30 back issues are 
still available, and some of the programs have 
been made available fo r the Commodore 64. 
Another ea rly cassette magazine for TRS-80 com­
pute rs, CLOAD, continues to publish and is now 
avaHable on disk also. 

The idea of " magazines" of ready-to-run pro-

Dr. Glellll M. Kleimall is all educatiOlwl psychologist alld 
software developer. He is tile all thor of Brave New Schools: 
How Computers Can Change Educa tion (Restonl 
Prentice Hall) alld the designer of Square Pairs, an educa­
tiollal game program (Scholastic, Inc.). 
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grams has grown. Two new magazines on disk 
have recently appeared, both focusing on educa­
tion about and with computers. In thi s column, 
we review and compare Microzine and Window. 
Our reviews are based on the first three issues of 
Microzine and the second and third issues of 
Window. Both magazines are now available for 
Apple computers, and versions for other com­
pute rs are being developed . 
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tic, [nc., is designed for children ages 10 and up. 
Each issue contains four programs and a 48-page 
printed manual that supplements the onscreen 
instructions and provides additional ideas for 
using some of the programs. 

One of the four programs in each issue is a 
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plot details and outcome are controlled by deci­
sions the reader makes. For example, one issue 
contains a crime-solving adventure called "Mys­
tery at Pinecrest Manor. " This is an old-fashioned 
whodunit which makes the reader an active pa r­
ticipan t in the story. As the reader and participant, 
you study files containing background informa­
tion about each of the suspects, search for clues, 
and spy on suspects. You play the part of a char­
acter in the story, deciding where to go and what 
to do at each choice point. You can reread the 
story many times, changing your respons.es and 
thereby encountering different events and out­
comes each time. 

The fl exibility of the stories, excellent 
graphics, and the active role played by the reader 
make Twistaplots captivating for chi ldren. Inter­
active stories are an exciting new genre of fiction , 
and Twistaplots demonstrate some of the advan­
tages of using computers to present these stories . 

Educational Programs 
Each Microzine also contains one or two computer 
tool programs. These provide a means for children 
to explore and lea rn about different uses of 
computers. 

A Poster program provides a simple computer 
language for creating colorfu l, low-resolution 
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Rana 1000 Disk Drive $339
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Commodore Automodem $ 95
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pictures. This program is a good introduction to

both computer graphics and some rudimentary

programming concepts.

An Electronic Card Filer program demon

strates how computers can be used to store, sort,

and retrieve information. This program is well

designed for introducing data base and informa

tion retrieval concepts, but it is limited to small

amounts of information. Each card, or record, can

contain only five fields of information, with up to

25 letters or numbers per field.

Another tool program, Melody Maker, is for

creating music on the computer. With Melody

Maker you can enter notes over a two-octave range

and have the computer play your song. You can

also have the computer create a visual display to

go with your music. One type of display shows a

musical staff and the notes; other types of displays

create colorful patterns. You can save your songs

on disk to play again later.

No Editing Feature
The Melody Maker program can be very useful in

helping children learn about reading music. Its

main drawback is that it is difficult to change a

song once you have entered it. You can go back

and change any note to another note, but you

cannot insert or delete new notes. Therefore, if

you want to insert or delete a note at the be

ginning, you have to reenter the entire song.

There is also a program called Amazing Robot

that is intended to introduce programming con

cepts. As you might expect, the commands the

robot follows are like those of turtle graphics. You

can instruct the robot to move forward or back a

number of steps, or turn left or right a number of

degrees. However, this robot does not draw with

a pen, as turtles do. Instead, you command it to

maneuver through different mazes and patterns

displayed on the screen. This aspect of Amazing

Robot is similar to Karel the Robot, which was re

viewed in this column in January 1983.

Amazing Robot does introduce some pro

gramming concepts. But we found it to be awk

ward to enter and edit procedures. For example,

if you make a typing mistake while entering a

procedure or accidentally direct the robot to touch

a wall, you are thrown out of the edit mode and

have to use a reedit command. Amazing Robot

does not encourage learning and exploration

nearly as well as more complete programs such as

Scholastic's Turtle Tracks, Spinnaker's Delta Draw

ing, or any of the available versions of Logo.

The remaining programs include one in which

you select questions to see the answers actor

Robert Macnaughton gave; a tutorial and simula

tion game about hot air balloons; a word game;

and a chase game. None of these will teach chil

dren much or draw their attention away from Pac-
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Man, Frogger, or whatever videogame is their cur

rent favorite.

Window \s A Screen Magazine

Window, intended for adults as well as children,

takes seriously its status as a magazine using the

new medium of computers. No print materials

are provided, except for a note about booting the

disk and accessing the help screens. Everything

else you need to know is shown on the computer

screen.

Window provides a great deal of flexibility. It

lets you take a guided tour of each issue. This is

similar to skimming through a printed magazine.

You control the speed of progress through the

screens and you can stop, back up, or continue at

any time. You can choose to explore any program

further. While working with a program you can

always stop and return to skimming or to the table

of contents.

Each issue of Window has a central theme

which is the focus of a feature program, one or

more other programs related to the theme, several

software reviews, columns, and some smaller

programs called "window dressing." The themes

of the two issues we have reviewed are data base

programs and music programs.

Sample Data Bases
The feature program of the data base issue is called

Notebook. It allows up to 20 fields in each record,

and it lets you obtain hard copies if you have a

printer.

Window also provides a variety of sample

data bases for you to explore and extend. Several

are examples of data bases students and teachers

have created. There is also a data base called clues.

This is used in conjunction with another program

called Adventurefile, which is a computer mys

tery. To solve the mystery, you have to use the

Notebook program and the clue data base. The

sample data bases provide a good starting point

for novices learning about data base programs

and the varied functions they can serve.

The same issue contains reviews of two soft

ware packages, Geography Search and Dueling

Digits. Magazines on disk are an ideal vehicle for

software reviews. Not only are the programs de

scribed and evaluated, but you also get to see

actual screen displays and use interactive demon

strations of parts of the programs. These reviews

gave us a much better sense of the programs than

any written review ever could.

Some Fun Features

The disk also contains two games, one a variation

of Monopoly and the other a variation of Simon.

The games are appropriately referred to as "win

dow dressing," as they do not add a great deal to

pictures . This program is a good introduction to 
both computer graphics and some rudimentary 
programming concepts. 

An Electronic Card Filer program demon­
stra tes how computers can be used to store, so rt, 
and retrieve information. This program is well 
designed for introducing data base and informa­
tion re trieval concepts, but it is limited to small 
amounts of information. Each ca rd, or record, can 
contain only fi ve fields of information, with up to 
25 le tters or numbers per field. 

Another tool program, Melody Maker, is for 
creating music on the computer. With Melody 
Maker you can enter notes over a two-octave range 
and have the computer play your song. You can 
also have the compute r crea te a visual display to 
go with your music. One type of disp lay shows a 
musical sta ff and the notes; other types of displays 
crea te colorful patterns. You can save your songs 
on disk to play again later. 

No Editing Feature 
The Melody Maker program can be very useful in 
helping children learn about reading music. Its 
main drawback is that it is difficult to change a 
song once you have ente red it. You can go back 
and change any note to another note, but you 
cannot insert or delete new notes. Therefore, if 
you want to insert or delete a note at the be­
ginning, you have to ree nter the entire song. 

There is also a program ca lled Amazing Robot 
that is intended to introd uce programming con­
cepts . As you might expect, the commands the 
robot follows are like those of turtle graphics. Yo u 
can instruct the robot to move forward or back a 
number of steps, or turn left or right a number of 
degrees. However, this robot does not draw with 
a pen, as turtles do . Instead , you command it to 
maneuver through different mazes and patterns 
displayed on the screen. This aspect of Amazing 
Robot is similar to Karel the Robot, which was re­
viewed in this column in January 1983. 

Amazing Robot does introduce some pro­
gramming concepts. But we fo und it to be awk­
ward to en ter and edit procedures. For example, 
if you make a typing mistake while entering a 
procedure or accidenta lly direct the robot to touch 
a wall, you are thrown out of the edit mode and 
have to use a reedit command. Amazing Robot 
does not encourage lea rning and explora tion 
nea rly as well as more complete programs such as 
Scholastic's Turtle Tracks, Spinnaker's Delta Draw­
ing, or any of the ava ilable versions of Logo. 

The remaining programs include one in which 
you select questions to see the answers actor 
Robert Macnaughton gave; a tutorial and simula­
tion game about hot air balloons; a word game; 
and a chase game. None of these will teach chil­
dren much or draw their attention away from Pac-
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Man, Frogger, or whatever videogame is their cur­
rent favorite. 

Window Is A Screen Magazine 
Window, intended for adults as well as chi ldren, 
takes seriously its status as a magazine using the 
new medium of compute rs. No print materials 
are provided , except for a note about booting the 
disk and accessing the help screens. Everything 
else you need to know is shown on the com pu ter 
screen. 

Wit/dow provides a great deal of fl exibi lity. It 
lets you take a guided tour of each issue. This is 
similar to skimming through a printed magazine. 
You control the speed of progress through the 
screens and you ca n stop, back up, or continue at 
any time. You can choose to explore any program 
further. While working with a program you can 
always stop and return to skimming or to the table 
of contents. 

Each issue of Window has a central theme 
which is the focus of a feature program, one or 
more other programs related to the theme, several 
software reviews, columns, and some smaller 
programs ca lled "window dressing." The themes 
of the two issues we have reviewed are data base 
programs and music programs. 

Sample Data Bases 
The feature program of the data base issue is ca lled 
Notebook. It allows up to 20 fields in each record , 
and it lets you obtain hard copies if you have a 
printer. 

Will dow also provides a variety of sample 
data bases for you to explore and extend. Several 
are examples of data bases students and teachers 
have created. There is also a data base ca lled elues. 
This is used in conjunction with another program 
called Adventurefile, which is a computer mys­
tery. To solve the mystery, you have to use the 
Notebook program and the clue data base. The 
sample data bases provide a good starting point 
for novices lea rning about data base programs 
and the va ried functions they can serve. 

The same issue contains reviews of two soft­
ware packages, Geography Search and Dueling 
Digits. Magazines o·n disk a re an ideal vehicle fo r 
software reviews. Not only are the programs de­
scribed and eva luated , but you also get to see 
actual screen displays and use interactive demon­
strations of parts of the programs. These reviews 
gave us a much better sense of the programs than 
any written review ever could . 

Some Fun Features 
The disk also contains two games, one a variation 
of Monopoly and the other a va ria tion of Simon. 
The games are appropriately referred to as "win­
dow dressing," as they do not add a great deal to 



the magazine. Finally, there is a VisiCalc column.

This provides a template for multiplication tables,

but you have to have VisiCalc to use it.

The feature program on the music issue of

Window is called Mini-Songwriter. This program

overlaps in function with Microzine's Melody

Maker, but is different in style. You enter notes

by moving a marker on a piano-like keyboard

displayed on the screen and specifying the length

of each note. You can play your songs, varying

the speed as you go. You can easily edit and save

songs. Window also provides sample songs and

another program that uses the Mini-Songwriter.

This is a Mystery Melody program that presents

"name that tune" riddles.

There are comprehensive reviews of MECC's

Music Theory program, Spinnaker's Snooper Troops,

and Earthware's Volcanoes program. In the re

views, you get to try a set of "which note is wrong"

problems like those presented by the MECC pro

gram; search for clues as you would in the actual

Snooper Troops program; and see the type of data

you would collect in the Volcanoes simulation

program.

The rest of the disk contains an editorial about

work with computer music and Logo at MIT; a

sample of music created with the Songwriter pro

gram (the full version of the Mini-Songwriter,

available from Scarborough Software); and a

graphic demonstration of sorting algorithms.

These are all interesting additions to the main

features. There are also columns that provide

VisiCalc templates and Logo procedures. These

columns can be used only by people who have

VisiCalc or MIT Logo.

Comparison of Microzine And
Window

Both Microzine and Window are exploring new

terrain. So far, Window has been more innovative

in its attempt to use the new medium of the com

puter without support of any printed materials.

We had no difficulty using any of their programs

with the information available on disk. We en

joyed skimming through the programs and view

ing Window's experiments with different formats

of displaying information on the computer screen.

Window is inventively interactive—you interact

with the computer in flexible ways with several
programs.

Microzine is more conservative in its approach

and depends upon printed materials to provide
the instructions necessary for many programs.

However, the print materials also provide useful
suggestions for extending the computer activities.

In their first few issues, Microzine and Window

have each provided simple data base and music
programs, so these programs provide a good ba

sis for direct comparisons. The programs in both

magazines are suitable for introducing novices to

using computers for data bases and for creating

music. However, none of the programs can replace

full data base or music creating programs.

Overall, the programs in the two magazines

are comparable. Window has an edge in the flexi

bility of its data base program and the ease of

editing in the music program. Microzine's music

program has more visual display options than

Window's,

While we do not find major advantages in

either magazine's programs, there are important

differences in the overall presentations of how

computers can be used for data bases and music.

Window provides sample data bases, songs, and

games that use the data base and music programs;

Microzine does not. These extras provide good

demonstrations, help people get started, and

show how each program can be used in many

ways. So we tend to favor Window's presentations

of data base and music programs.

As for the other programs, Microzine's Twist-

aplots provide good examples of interactive fiction

and contain excellent graphics. There is nothing in

Window that is directly comparable. On the other

hand, Window contains useful reviews of programs

and ongoing columns for VisiCalc and Logo

users.

The producers of both magazines can be ex

pected to continue to experiment, explore, and

improve. In fact, improvements are already evi

dent within the first few issues. Our reviews and

comparison should be read as a report on the

status of these magazines as of the first few issues.

Exciting prospects lie ahead for both, and we ex

pect to see many more ready-to-run magazines in

the near future.

Cursor Magazine

The Code Works

P.O. Box 6905

Santa Barbara, CA 93160

CLOAD Magazine

P.O. Box 1448

Santa Barbara, CA 93102

Microzine

Scholastic, Inc.

P.O. Box 641

Lyndhurst, N]07071

Window, Inc.

469 Pleasant St.

Watertown, MA 02172 ©

After this column was written, COMPUTE!

Publications announced the availability of

COMPUTEI's GAZETTE DISK, premiering with

the May 1984 issue of COMPUTED GAZETTE.

For more information, call TOLL FREE

800-334-0868 (in North Carolina 919-275-9809).
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the magazine. Finally, there is a VisiCalc column . 
This provides a template fo r multiplica tion tables, 
but you have to have VisiCalc to use it. 

The featu re program on the music issue of 
Window is called Mini-Songwriter. This program 
overlaps in function with Microzille's Melody 
Maker, bu t is di ffe rent in s tyle. You enter notes 
by moving a marker on a piano-like keyboard 
d isplayed on the screen and specifying the length 
of each note. You can play your songs, varying 
the speed as you go. You ca n easily edi t and save 
songs. Window also provides sample songs and 
another p rogram that uses the Mini-Songwriter. 
This is a Mystery Melody program that presents 
" name that tu ne" riddles . 

There a re comprehensive reviews of MECC's 
Music Theory program, Spinnaker's SlIooper Troops, 
and Earthware's Volcanoes program. In the re­
views, you get to try a set of "which note is wrong" 
problems like those presented by the MECC pro­
gram; search fo r clues as you would in the actual 
SlIooper Troops progra m; and see the type of da ta 
you would collect in the Volcalloes simulation 
program . 

The rest of the disk con tains an editorial about 
work with computer music and Logo at MIT; a 
sample of music crea ted with the Songwriter pro­
gram (the full version of the Mini-Songwriter, 
ava ilable fro m Scarborough Software); and a 
graphic demonstration of sorting algorithms. 
These are all interes ting additions to the main 
fea tu res . There are also columns tha t provide 
Vis iCalc templa tes and Logo procedures. These 
columns can be used only by people who have 
VisiCalc or MIT Logo. 

Comparison of Microzine And 
Window 
Both Microzine and Window are exploring new 
terrain. So fa r, Window has been more innova ti ve 
in its attempt to use the new medium of the com­
puter without support of any printed materials. 
We had no difficulty using any of their programs 
with the info rmation available on disk. We en­
joyed skimming through the programs and view­
ing Window's experiments with different formats 
of displaying in fo rmation on the computer screen. 
Window is inventively interactive-you interact 
with the computer in flexible ways with several 
p rograms. 

Microzine is more conserva tive in its approach 
and depends upon printed materials to provide 
the instructions necessary fo r many programs. 
However, the print materials also provide useful 
suggestions for extending the computer activities . 

In their first few issues, Microzine and Window 
have each provided simple da ta base and music 
p rograms, so these programs provide a good ba­
sis for direct comparisons . The programs in both 

magazines are suitable for introducing novices to 
using computers for data bases and fo r creating 
music. However, none of the programs can replace 
full data base or music creating programs. 

Overa ll, the programs in the two magazines 
are comparable. Window has an edge in the flexi­
bili ty of its data base p rogra m and the ease of 
editing in the music program. Microzirle's music 
program has more visual display options than 
Window's . 

While we do not find major advantages in 
either magazine'S programs, there are important 
differences in the overall presentations of how 
computers can be used for data bases and music. 
Window provides sample da ta bases, songs, and 
games that use the data base and music programs; 
Microzine does not. These extras provide good 
demonstrations, help people get s tarted , and 
show how each program can be used in many 
ways. So we tend to favor Window's presenta tions 
of data base and music p rograms. 

As for the other programs, Microzine's Twist­
aplots provide good examples of interactive fiction 
and contain excellent graphics. There is nothing in 
Window that is d irectly comparable. O n the other 
hand , Window contains useful reviews of programs 
and ongoing columns fo r Vis iCalc and Logo 
users. 

The producers of both magazines can be ex­
pected to continue to experiment, explore, and 
improve. In fact, improvements are already evi­
dent within the firs t few issues. Our reviews and 
comparison should be read as a report on the 
status of these magazines as of the first few issues. 
Exciting prospects lie ahead fo r both, and we ex­
pect to see many more ready-to-run magazines in 
the nea r future. 
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THE BEGINNER'S PAGE
Richard Mansfield, Senior Editor

A Random Leap

One of the enjoyable things you can do with a

computer is simulate real events: things which

might be too dangerous, too expensive, or too

time-consuming to try in real life. The Air Force

and some commercial airlines use a flight

simulator so true-to-life that it can serve for all but

the most advanced pilot training.

We don't have enough RAM memory, or the

computation speed, or the ultrahigh resolution

screens necessary to create a flight simulation of

breathtaking realism. But we can try a simple

simulation and get a feel for how they are pro

grammed. The basis of the simulation will be acci

dental, unpredictable events created by the RND

(random) command in BASIC.

Lurching Across A Bridge

Imagine a frog, lurching across a bridge. Every

time he leaps, you don't know if it will be to the

left or to the right. He doesn't know either. The

one thing you can count on is that he will never

leap straight ahead.

There are three possibilities in this game. He

will either fall off the left or right side of the bridge,

or safely reach the other side of the river. For this

simulation, we're going to assume that the bridge

is as wide as your computer screen and that the

frog starts his journey midway between the left
and right sides. That gives him a fair chance to

make it across.

By setting up this simulation, we'll learn how

to make use of the RND command as well as a

way to animate characters on the screen. Let's

look at the program line by line, to see what each
BASIC command contributes to the overall effect.

(Atari computers don't have a TAB command, so
the animation technique discussed below will not

work on them.)

140 COMPUTE! May198d

First, we've got to define the size of the bridge,

its width. Leave line 100 as it is if vou have a

Commodore 64 or any other computer which

allows 40 characters per screen line. If you have a

VIC, you should change line 100 to read: COLS

= 22. The VIC has 22 characters per screen line. If

you have a TI, change it to: COLS = 32.

The variable Y in line 110 is going to signify

the position of the frog each time it leaps. If Y is

raised to a higher number, the frog will appear

further to the right on the screen (and be nearer

the right side of the "bridge"). If Y goes down, if

something is subtracted from Y, the frog moves

left. At the start of the game, though, we want to

put the frog in the middle between the left and

right sides of the bridge so we divide COLS by 2.

If you've got a 40-column screen, Y starts off

equaling 20. That means that the frog is 20 from

the right edge and 20 from the left—smack in the

middle.

Rounding Numbers
The variable X in line 130 will tell us whether the

frog should leap to the right or the left each time

he leaps. This is the only complicated-looking

line in the program, but it contains an important

trick: the INT command. It "rounds off" a decimal

number. INT (12.3) becomes 12. INT (12.7) be

comes 12. Wait a minute. That's not rounding off

as we usually think of it. 12.7 should become 13

since .7 is closer to 13 than to 12.

In fact, INT merely throws away anything to

the right of the decimal point. This isn't true

rounding. That's why we need to add the + .5 in

line 120. By adding .5, we force a number to be

rounded correctly by INT. 12.7 + .5 would be 13.2

and INT (13.2) would give us the right answer:

13. Likewise, 12.3+ .5 would be 12.8 and INT (12.8)
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com puter is simulate real events: things which 
might be too dangerous, too expensive, or too 
time-consuming to try in rea l li fe. The Ai r Force 
and some commercia l airlines use a flight 
simulator so true-to-life that it can se rve fo r a ll but 
the most advanced pilot training. 

We don' t have enough RA M memory, or the 
computation speed, or the ultrahigh resolution 
screens necessa ry to crea te a flight simula tion of 
brea th taking rea lism. But we can try a simple 
simulation and get a fee l fo r how they a re pro­
grammed . The basis of the simulation will be acci­
dental, unpredictable events crea ted by the RND 
(random) command in BASIC 

Lurching Across A Bridge 
Imagine a frog, lurching across a bridge. Every 
time he lea ps, you don' t know if it w ill be to the 
left or to the right. He doesn' t kn ow either. The 
one thing you can count on is that he will never 
leap straight ahead . 

There are three possibilities in this ga me . He 
will either fall off the left or right side of the bridge, 
or safely reach the other side of the river. For this 
simulation, we're going to assume that the bridge 
is as wide as your compu ter screen and that the 
frog sta rts his journey midway between the left 
and right sides. Tha t gives him a fa ir chance to 
make it across. 

By setting up thi s simulation, we' ll lea rn how 
to make use of the RND command as well as a 
way to anima te characters on the screen. Let's 
look at the program li ne by line, to see what each 
BASIC command contribu tes to the overa ll effect. 
(Ata ri computers don' t have a TAB command, so 
the animation technique discussed below will not 
work on them.) 
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Firs t, we've got to define the size of the bridge, 
its width . Leave line 100 as it is if you have a 
Commodore 64 or any othe r computer which 
allows 40 characte rs per screen line. If you have a 
VIC, you should change line 100 to read : COLS 
= 22. The VIC has 22 characte rs per screen line, If 
you have a Tl, change it to: COLS = 32. 

The va riable Y in line 110 is going to signify 
the position of the frog each time it leaps. If Y is 
ra ised to a higher number, the frog will appear 
fu rther to the right on the screen (and be nea rer 
the righ t side of the " bridge"). If Y goes down, if 
something is subtracted from Y, the frog moves 
left. At the s tart of the ga me, though, we wa nt to 
put the frog in the middle between the left and 
right s ides of the bridge so we divide COLS by 2. 
If you've got a 40-column screen, Y starts off 
equaling 20. That means that the frog is 20 from 
the right edge and 20 from the left-smack in the 
midd le. 

Rounding Numbers 
The variable X in line 130 will tell us whether the 
frog should leap to the ri gh t or the left each time 
he leaps, This is the only complica ted-looking 
line in the program, but it conta ins an important 
trick: the [NT command. It "rounds off" a deci mal 
number. I T (12.3) becomes 12. [NT (12.7) be­
comes 12. Wait a minute. That's not roul/dil/g off 
as we usually thin k of it. 12.7 should becOlre 13 
since .7 is closer to 13 than to 12. 

[n fact, [NT merely throws away anything to 
the right of the decimal point. This isn' t true 
rounding. Tha t' s why we need to add the + .5 in 
line 120. By addi ng .5, we fo rce a number to be 
rounded correctly by INT. 12.7 + .5 would be 13.2 
and [NT (13.2) would give us the right answer: 
13. Likewise, 12.3 +.5 would be 12,8 and INT (12.8) 



would give us the correctly rounded answer: 12.

It's not important to remember why you need

to add .5 to any number you want rounded by

INT; just remember to do it. In line 120 we're not

rounding off 12 or 13, all we want is an answer

that tells us to go in one of two directions, to go

either left or right. This is like tossing a coin, you

get heads or tails. So here X will be either a 0 or a

1 after INT gets through rounding off RND(O).

But what does RND(O) do for us? It creates a ran

dom number. But, by itself, the random number

is a decimal fraction between 0 and 1. Try this:

10 PRINT RND(0):GOTO 10

When you RUN this, you'll see a series of

decimal fractions, all kinds of different numbers.

How would you get higher random numbers?

lust multiply RND(O) by something. Try: PRINT

RND(O) * 10. If you just want whole numbers

(called integers), use INT.

Anyway, in our frog simulation we don't

need these higher random numbers. If X becomes

a 0 in line 120, we move the frog to the left (in line

160). If X becomes a 1 in line 120, we move the

frog to the right (in line 140). Line 130 is the test

to see which number is in X.

Notice that we don't need to write a line like:

IF X = 1 THEN 140. You could write that test and

put it in line 135 if you wanted to. It wouldn't do

any harm. But you don't need to. The computer

will go to line 140 all by itself if X is anything other

than a 0 when it's tested in line 130. The computer

always performs each action in the order listed

unless you force it not to with a GOTO, IF, or GOSUB

command. If it doesn't come across one of those

commands, it will go from line 140 to 150 to 160

and on up the list in simple line-number order.

Also on line 120 is another counter, the vari

able C. It will keep track of the total number of

leaps the frog has made (either left or right). This

lets us know how far he got before he fell off. It

also sometimes shows that he's won the game. If

he manages to leap a certain distance without

falling, he's crossed the bridge.

But back to our simulation. After lines 130-160

make an adjustment to variable Y (our "position-

of-the-frog" counter) we come to a series of tests

in lines 170-190. Each of these tests will end the

program in a different way. In 170, if the frog

position is greater than (>) the total number of

columns, he has fallen off the right side. In 180, if

his position is less than 1, he has fallen off the left

side. And, finally, in line 190, if he has taken more

leaps than the width of the bridge, he made it

across. You can change this line if you want to

make it harder for him to cross the bridge. Just

replace COLS with a higher number.

Line 200 prints the frog symbol on the screen

to show us his position. The TAB command is

just like a TAB key on a typewriter: It moves over

a certain number of spaces from the left side of

the screen. In this case, the number of spaces is

controlled by the position variable Y.

Finally, to slow the frog down a bit, we put

in line 210. This is often called a delay loop or a do-

nothing loop because it simply takes up some time

and serves no other purpose. Here we're asking

the computer to count from 1 to 10 before going

back down to line 120 and figuring out the frog's
next leap.

100 COLS=40:REM PUT YOUR SCREEN SIZE HERE

:rem 232

110 Y=COLS/2 :rem 186

120 X=INT(RND(0)+.5):C=C+1 :rem 176

130 IFX=0THEN160 :rem 174

140 Y=Y+3 :rem 226

150 GOTO170 :rem 103

160 Y=Y-3 :rem 230

170 IFY>COLSTHENPRINT" >>>FROG FELL OFF R

IGHT SIDE. IN"C"LEAPS.":END :rem 120

180 IFY<1THENPRINT" <<<FROG FELL OFF LEFT

SIDE. IN"C"LEAPS.":END :rem 30

190 IFOCOLSTHENPRINT"FROG SAFELY CROSSED

THE BRIDGEi":END :rem 160

200 PRINTTAB(Y)"*" :rem 14

210 FORT=1TO10:NEXTT :rem 13

220 GOTO120 :rem 96©

STOP PLAYING GAME

■ Calculate odds on HORSE RACES with ANY COMPU

TER using BASIC.

■ SCIENTIFICALLY DERIVED SYSTEM really woiks. TV

Station WLKY ol Louisville. Kenlucky used Itiis sytem

to predict !He odds ol the 1980 Keniucky Derby See

the Wall Streel Journal (June 6. 1980] article on

Horse-HandicaoDing This system was written and

used 0y computer experts ana is now Being made available to home computer owners This

method is based on storing data from a large number of races on a high speed, large scale

computer 23 (actors taken from trie "Daily Racing Form" were then analyzed Dy trie

computer lo see how tney influenced race results From these 23 factors ten were found to

be the most vital in determining winners NUMERICAL PROBABILITIES ol eacn ol these 10

(actors were than computed and ttiis forms tne basis of this REV0LUTIOIMRY NEW
PROGRAM

■ SIMPLE TO USE Obtain Daily Racing Form tne flay before the races and answer tne 10
questions about eacn horse Run the program and your computer will print out the adds lor

all horses in each race COMPUTER POWER gives you the advantage1
■ YOU GET 1) Program on cassette or disk

2| Listing of BASIC programs for use with any computer

3) Instructions on how to get the needed data from the "Daily Racing Form."
4) Tips on using the odds generaied t>y the program
5) Sample form to simplify entering data for each race

MAIL COUPON OB CALL TODAY

3G COMPANY, INC. DEPT.CO (503) 357-5607

RT. 3, BOX 28A, GASTON, OR 97119

Yes. I want lo use my computer for FUN and PROFIT. Please send me . programs
at $29.95 each. Circle the cassette you need: PET/CBM vic-20. Color Computer.

TRS-BO, Sinclair Time* 1000, Alan. Commodore 64 (disk or cassette],

Apple (disk or cassette) ■^gp

Enclosed is1 □ check or money order □ MasterCard CD Visa €•

Card No

NAME

E»p oate

ADDRESS

CITY

START USING YOUR COMPUTER FOR

FUN and PROFIT!
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would give us the correctl y ro unded answer: 12. 
It's not important to remember wily you need 

to add .5 to any number you want rounded by 
INT; just remember to do it. In line 120 we' re not 
rounding off 12 or 13, all we want is an answer 
that tells us to go in one of two directions, to go 
either left or right. This is like tossing a coin, you 
get heads or tails. So here X will be either a 0 or a 
1 a fter [NT gets through rounding off RND(O). 
But what does RND(O) do for us? It crea tes a ran­
dom number. But, by itself, the random number 
is a decimal fraction between 0 and 1. Try this: 

10 PRINT RND(O):GOTO 10 

When you RUN this, you' lJ see a series of 
decimal fractions , all kinds of different numbers. 
How would you get higher random numbers? 
Jus t multiply RND(O) by something . Try: PRINT 
RND(O) * 10. If you just want w hole numbers 
(called integers), use INT. 

Anyway, in our frog simulation we don't 
need these higher random numbers. If X becomes 
a 0 in line 120, we move the frog to the left (in line 
160). If X becomes a 1 in line 120, we move the 
frog to the right (in line 140). Line 130 is the test 
to see which number is in X. 

Notice that we don ' t need to write a line like: 
IF X = 1 THEN 140. You could write that test and 
put it in line 135 if you wan ted to. It wouldn't do 
any harm. But you don't need to . The computer 
wi ll go to line 140 all by itself if X is anything other 
than a 0 w hen it's tested in line 130. The computer 
a lways performs each action in the order listed 
unless you force it not to with a COTO, IF, or COSUB 
command . If it doesn' t come across one of those 
commands, it wi ll go from line 140 to 150 to 160 
and on up the lis t in simple line-number order. 

Also on line 120 is anothe r counter, the vari­
able C. It will keep track of the total number of 
lea ps the frog has made (eithe r left or righ t). This 
le ts us know how far he got before he fe ll off. It 
also sometimes shows that he's won the game. If 
he manages to leap a certa in d istance without 
falling , he' s crossed the bridge. 

But back to our simulation. After lines 130-160 
make an adjustment to va riable Y (our " position­
of- the-frog" counter) we come to a series of tests 
in lines 170-190. Each of these tests will end the 
program in a different way. In 170, if the frog 
position is greater than (» the total number of 
columns, he has fa llen off the right side. In 180, if 
hi s position is less than 1, he has fallen off the left 
side. And, finally, in line 190, if he has taken more 
leaps than the width of the bridge, he made it 
across. You can change this line if you want to 
make it harde r for him to cross the bridge. Just 
replace COLS with a higher number. 

Line 200 prints the frog symbol on the screen 
to show us his position . The TAB command is 

just like a TAB key on a typewriter: It moves over 
a certain number of spaces from the left side of 
the screen. In this case, the number of spaces is 
controll ed by the position variable Y. 

Finally, to slow the frog down a bit, we put 
in line 210. This is often ca lled a delay loop or a do­
nothing loop because it simply takes up some time 
and serves no other purpose. Here we're asking 
the computer to count from 1 to 10 before going 
back down to line 120 and figuring out the frog's 
next leap. 

100 COLS=40:REM PUT YOUR SCREEN SIZE HERE 
: rem 232 

110 Y=COLS / 2 :rem 186 
120 X=INT( RND (0)+ .5):C=C+l :rem 176 
130 IFX=0THEN160 : rem 174 
140 Y=Y+3 :rem 226 
1 50 GOT0170 : rem 103 
160 Y=Y-3 :rem 230 
1 70 IFY >COLSTHENPRINT" »>FROG FELL OFF R 

IGHT SIDE. IN"C"LEAPS.":END :rem 120 
180 IFY<1THENPRINT" «<FROG FELL OFF LEFT 

SIDE. IN "C"LEAPS. ":END :rem 30 
190 IFC>COLSTHENPRINT"FROG SAFELY CROSSED 

THE BRIDGE I ": END : rem 160 
200 PRINTTAB(Y)"*" 
210 FORT=1T010 : NEXTT 
220 GOT0120 

:rem 14 
:rem 13 

: r e m 96 C 

STOP PLAYING GAME 
• Calculate MilS on HORSE RACES Wllh ANY COMPU­

TER uSing BASIC . 
• SCIENTIFICALLY DERIVED SYSTE M really works , TV 

StatIOn WlKY 01 LOUISVille. Kentucky used IIl IS sylem 
to prl~a'CI tne odds at Ihe 1980 Kentucky DerDy See 
tne Wall STreet Journal (June 6, 1980) anlete on 
HOlse·HandicapOInIl ThiS system was wlllten and 
used by computer expens aM IS now being made available 10 home computer owners Tnls 
methO(l IS base(l on stonng data Irom a large number 01 races on a high speed . large scale 
computer 23 lactors taken from the "Dally RaCing Form" were Inen analyzed by the 
computer to see hOw they mlluenced rac! reSults From Ihese 231actors len were louna to 
be Ihe mast ~Ital m (letermmlng wmners NUMERICAL PROBABILITIES 01 tolCh 01 Ine§! to 
lactors were In!n comDuted and thiS lorms the DaSl$ 01 thIS REVOLUTIONARY NEW 
PROGRAM 

• SI MPLE TO USE ODlam Dally RaCing Form' the day oefole Ihe lices and answet Ine 10 
questions aDout UCtl hDtse Run the program and your comDuter Will Dllnt out Ille OddS lor 
all hOlses In each race COMPUTER POWER gives you the aavant3gel 

• YOU GET 1) Prog/am on tassene or disk 
2) lJsnng 01 BASIC prugrams lor use WIth any computet 
3) InstructlOllS on hoW 10 gel the needed C3t.llrcm the "oaity Raang Form .. 
4) TipS on USIng tile Odds gMef3te.:1 Dy the program 
~) Sample lorm 10 SIII'IpIity enterltlQ data lor each race 

----------MAIl COUPON OR CAll TODAY----------

3G COMPANY, INC. DEPT.CO (503) 357·5607 
RT. 3, BOX 28A, GASTON, OR 97119 
Yes. I want to use my computer for FUN and PROFIT. Please send me _ programs 
at $29.95 eaCh. Circle the casselle you need: PET/CaM. VIC·ro. Color Compute/. 
IRS·SO. Sinclair TImex 1000. Ala/i. CMvrodore 64 (disk or tassene). 
Apple (disk or tassette) ::It 
Enclose<! is: 0 check or money order 0 Mastercard 0 Visa • 

tard No up cale 

NAME ___________ _ _ _____ _ 

ADOfIESS ___ ______ ___ _ _ ____ _ 

CITY SIAIE 

START USING YOUR COMPUTER FOR 

FUN and PROFIT! 
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BASIC Style

Program Evolution
Jim Butterfield, Associate Editor

Sometimes you see programs that are so crisp and neat

that you wonder how the programmer's mind can be

so orderly. The statements come out in an elegant, inci

sive style. Every line zeros in on exactly the right thing

to do.

How does a programmer develop an elegant style?

Whv can't you write like that? Sometimes a lowly

hacker can feel inferior when facing such im

maculate programming style. Yet the program

you.see is often a matter of evolution—rewriting

and tidying up. It's not always written that way

from the beginning.

I have been accused of writing "squeaky

clean" programs. It seems to me that you might

like to see how my murky first programs get re

worked and tightened up into their final version.

In some ways, programming style isn't what you

write (at least at first)—it's knowing what to look

for when you clean up.

A Simple Lister

I needed to do an almost trivial job: list a file from

disk to the printer. I had a minor extra feature to

add: I wanted individual pages, so that the lines

needed to be counted; I needed a title on each

page; and at the end of the run, for the sake of

neatness, I wanted the printer to eject the page.

It's not a demanding task, but I'd like to show

you how I went about it. Even a simple job like

that can be revised and tightened up extensively.

Here's my first program: I'll talk my way

through the listing.

100 OPEN 4,3

Open file number four to the screen. Why?

So I can send the program's output to the screen

and see that it's working right. After the program

looks good, I'll change the above line to OPEN 4,4.
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105 OPEN 1,8,3,"CONTROL"

That's my input file to be listed.

110 REM START OF PAGE

120 FOR J=l TO 2:PRINT#4:L=L+1:NEXT J

130 PRINT#4,"{5 SPACES)TITLE{3 SPACES}":L

=L+1

140 PRINT#4:L=L+1

This prints the page title. I know I'll come

back here for each new page, so I'm placing a

REM statement here to mark the place. I rigor

ously add 1 to the line count, L, each time I print

a line.

150 INPUT*1,AS:SW=ST

170 PRINT#4,A$:L=L+1

Here's where I input from disk and output

(to the screen first, later to the printer). 1 need to

save the value of ST (the status variable) so that

later I can check to see if this is the last line from

the file. ST will be changed by the PRINT# com

mand, so I save its input value in variable SW.

180 IF L<62 GOTO 250

190 IF L=66 THEN L=0:GOTO 250

200 PRINT#4:L=L+l:G0T0 190

If I have printed the maximum number of lines

desired, I want to eject the paper by printing until

the line count L equals 66. Since each page has 66

lines, I'm now at the start of the next page and

can set L back to zero.

250 IF SW<>0 GOTO 300

260 IF L=0 GOTO 110

270 GOTO 150

If I'm at the end of the input file (SW = 0), I'll go

to line 300 and wind things up. Otherwise, I want

to go back.

Here's a cute touch—perhaps too cute for

some tastes. Variable L can only be equal to zero

if I've just ejected a page. If so, I want to go back

BASIC Style,­
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Sometimes YO ll see programs tllnt nre so crisp nlld Ilen t 
tllnt YOll wonder how the progrnnllller's milld en ll be 
so orderly. The stntemellts come Ollt ill nil e1egnllt , illci­
sive style. Every line zeros ill on exnctly the right thing 
to do. 

How does a programmer develop an elegant style? 
Wh y can ' t you w rite like that? Sometimes a lowly 
hacker can feel in fe rior w hen facing such im­
maculate programming s tyle. Ye t the p rogram 
yo u. see is often a matte r of evo lution-rewriting 
and tid ying up. It's not always w ri tte n that way 
from the beginning. 

I have been accused of writing "squeaky 
clea n" programs. It seems to me tha t you might 
like to see how my murky first programs get re­
wo rked and tightened up into their final version. 
In some ways, programming style isn' t what you 
w rite (a t leas t at first)- it's knowing wha t to look 
for w hen you clea n up. 

A Simple Lister 
I needed to do an almost tri vial job: lis t a file from 
disk to the printer. I had a minor extra fea ture to 
add : I wa nted individua l pages, so tha t the lines 
needed to be counted; I needed a title on each 
page; and a t the end of the run , fo r the sake of 
neatness, I wanted the printer to eject the page. 

It's not a demanding task, but I' d like to show 
yo u how I went about it. Even a simple job li ke 
tha t can be revised and tigh te ned up ex tensively. 

Here's my first program: I'll talk my way 
through the listing. 

100 OPEN 4,3 

O pen fil e number fo ur to the screen . Why? 
So I can send the program's output to the screen 
and see that it's working right. After the program 
looks good, I'll change the above line to OPEN 4,4. 
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105 OPEN 1 , 8,3, "CONTROL " 

That's my input fil e to be lis ted . 

110 REM START OF PAGE 
120 FOR J=l TO 2 :PRINT#4:L=L+1 : NEXT J 
130 PRI NT#4 , " {5 SPACES I TITLE {3 SPACES J " : L 

=L+1 
140 PRI NT #4 : L=L+1 

This prints the page titl e . I know I'll come 
back he re for each new page, so I'm placing a 
REM s tatement he re to mark the place . I rigo r­
ous ly add 1 to the line count, L, each time I print 
a line. 

150 INPUT# l,A$:SW=ST 
170 PRI NT#4, A$:L=L+1 

Here's where I input from disk and ou tpu t 
(to the screen first, la te r to the printe r). I need to 
save the va lue o f ST (the status va ri able) so tha t 
later I ca n check to see if this is the last line from 
the fil e . ST will be changed by the PR1 NT# com­
mand, so I save its inpu t va lue in va riable SW. 

18 0 IF L<62 GOTO 250 
190 IF L=66 THEN L=0:GOTO 250 
200 PRINT #4:L=L+1:GOTO 190 

If I have printed the maximum number of lines 
desired , I want to eject the paper by printing until 
the line count L equals 66. Since each page has 66 
lines, I' m now a t the s tart of the nex t page and 
can set L back to ze ro . 

250 IF S~I<>0 GOTO 300 
260 IF L=0 GOTO 110 
270 GOTO 150 

If I'm a t the end of the input fil e (SW = O), I'll go 
to line 300 and wind things up. Otherwise, I want 
to go back. 

Here's a cute touch- perhaps too cute fo r 
some tastes. Variable L can only be equal to ze ro 
if I've just ejected a page. If so, I want to go back 
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Software
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Applications

ULTRABASIC-64...Add 50
commands: graphics,
music, TURTLE and game

features.Tutorial,demo plus.
TAPE $39.95 DISK $42.95

ASSEMBLER-MONITOR-^

High speed language
development. Eleven func

tion monitor. Screen editing
of source file.DISK $32.95

MERCURE-B4...Simple.
powerful tile management

with fast design, entry

search report capabilities.

Tutorial. DISK $32.95

SYNTHY-64... Sets the standard for all of the rest.
Best 64-synthesizer anywhere. Samples and manual.

CASSETTE $29.95 DISK $32.95. Also available: 3 great
companion music albums; Clinical, Christmas, and

Ragtime Sing-Along. DISK $12.95 Each.

GRAPHICS DEStGNER-64... TINY F0RTH-M/20...Ex-
Menu-driven drawings, floor citing language-low price,
plans and illustrations etc.. Powerful, extensible. 200 +
Slide program capability, word vocabulary.
DISK $32.95 TAPE $24.95 DISK $27.95

CHARTPAK-64...Profes
sional qualtiy pie, line and
Bar charts. Menu driven, in

teractive, hardcopy.
DISK $42.95

CHARTPL0T-64...Same fine
features as CHARTPAK-64
with high quality output to

plotters.

DISK $84.95

ZOOM PASCAL-64...Pro
duces 6502 machine code
for speed. Floating point, In

tegers, strings File handling.

DISK $39.95

SUPER DISK UTIUTY-64...
Speed copy 4 ways: Total,

Bam, Append or Rle. Dump

or modify sectors. More.
DISK 522.95

POOL-64/20...Play Fullrack SCREEN GRAPHKS-WAdds
or nine ball using hires 24 hires, multicolor, sprite

to ~graphics. Vtc-20 required 8K
expander.

TAPE $14.95 DISK $17.95

commands to 64-8ASIC.

Demo, tutorial and manual.

TAPE $24.95 DISK $27.95

CHECKBOOK MANAGER 64
Simple check account main-

tainance. Optional screen or
printer report and backup.
DISK $22.95

ANATOMY OF A C0MM0-
DORE-64 Complete guide.
Full comment ROMS list, de
tailed internals, descriptions.
300 PAGE BOOK $19.95

MASTER-64...Full ISAM file management; powerful screen management; excellent printer
generator; programmer's aid; BASIC 4.0 commands; machine language monitor; Soft

ware developers: NO RUNTIME ROYALTIES; Wrth 150 page manual in three-ring binder
and development software. .

software on DISK $84.95 % DEALER INQUIRIES INVITED

REECATALOG
Abacus Software for
USTRIBUTOHS

Sreat Britain:

iDAMSOFT

8 Norwich Ave

lochdafe. Lanes

I1-7B8-8963

Ask for a listing of other
Commodore-64 or Vlc-20 AVAILABLE AT COMPUTER STORES, OR WRITE:

Bilaium-

inter. Services

AVGuillaume 30

Btussel 1160. Belgium

2-660-1447

Vest Germany: Sweden:

)ATA BECKER TIAL TRADING
rterowingerstr 30 PO 516

000 Dusseldorf 34300 Almhuit

1211/312065 476-12304

Franca

Micro Application

U7 Avenue Paul-Doumer

Rueill Malmaison. France

1732-9254

Australia:

CW ELECTRONICS
416 Logan Road

Brisbane. Queens

07-397-0808

Canada Eat:'

KING MICROWARE LTD

5950 Cole des Neiges
Montreal, Quebec H3S 1Z6

514/737-9335

New Zealand:

VISCOUNT ELECTRONICS

306-308 Church Street

Palmerston North

63-B6-696

AbacusnSoftware
P.O. BOX 7211 GRAND RAPIDS, MICH. 4951Q
For postage & handling, add $1.50 {U.S. and Canada), add $3.00
for foreign. Make payment in U.S. dollars by check, money order
or charge card. (Michigan Residents add 4% sales tax).

FOR QUICK SERVICE PHONE 616-241-5510
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to 110 and print a new title. If not, get another

line from the input file starting at line 150.

300 IF L<>0 GOTO 190

Here's a supercute trick. I pondered this one

for a while, since it's almost too clever; that sort

of thing can trip up your logic. Here's the objective:

If we're finished, but the paper hasn't been

ejected, go back to line 190 and eject the paper.

The program will branch back here again, but this

time variable L will be zero and we can finish the

job by closing the files.

310 close l

320 CLOSE 4

That's it. It's really rather messy. It works, and

for a temporary job that's all we would need.

But it doesn't feel right. The code feels messy:

It seems to jump around, and I don't get a feeling

of smoothness in the program. It's time to pick at

the coding.

First Revision

The first awkward spot is around lines 190 and

200. The routine to eject the paper works but looks

clumsy. Besides, we call it twice (once at 62 lines,

and again at end of file).

I have feelings about this part of the program,

too. It's a unit to do a particular job. I would feel

PLACE YOUR CHECK OR MONEY ORDER NOW!

Here comes the new generation of SM's

program series for the 64.

This index-sequential file manager gives you a new dimension

on direct access files. Up to 40 keys, various length for each

record and up to 10 files can be handled at the

same time by this sophisticated module. How could your

programs survive without SM-ISM?

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915

Here comes the new generatton of SM s

program series for the 64.

Your personal professional address-iile-system. Up to 620

addresses per disc in direct access. Including 5 extra lines (or

individual text/record. Totally menue-drive

Powerful editing and back-up facilities.

Several hardcopy features.

PLACE YOUR CHECK OR MONEY ORDER NOW!

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915

better moving it to a separate subroutine where it

can stand out as an identifiable action. Sometimes

I create a subroutine out of some in-line code and

then move it back later; it helps me identify the

modules that make up the program. Let's move

the eject routine to a subroutine at line 500, clean

it up a bit, and see what we get:

100 OPEN 4,3

105 OPEN 1,8,3,"CONTROL"

110 REM START OF PAGE

120 FOR J=l TO 2:PRINT#4:L=L+1:NEXT J

130

140

150

170

180

190

250

260

270

300

310

320

330

500

510

PRINT#4

=L+1

PRINT#4

INPUT#1

PRINT#4

IF L<62

{5 SPACES}TITLE{3 SPACES)":L

L=L+1

AS:SW=ST

AS :L=L+1

GOTO 250

GOSUB 500:GOTO 250

IF SW<>0 GOTO 300

IF L=0 GOTO 110

GOTO 150

IF L<>0 GOTO 190

CLOSE 1

CLOSE 4

END

FOR J=L TO 66:PRINT#4:NEXT J

L=0:RETURN

We can see that the GOTO 250 on line 190 is

now redundant since we'll go there anyway. But

we have other things to do. We're still trimming

the program and have some distance to go yet.

to 11 0 and print a new title . If not, get anothe r 
line from the input file starting at line 150. 

300 IF L<>0 COTO 190 

Here's a supercute trick. I pondered thi s one 
fo r a wh ile, since it's almos t too cleve r; that sort 
of thing ca n trip up your logic. Here's the objective: 
If we' re fi nished , but the paper hasn' t been 
ejec ted , go back to line 190 and eject the paper. 
The program wi ll branch back here aga in , but thi s 
time variable L w ill be zero and we ca n fi ni sh the 
job by closing the files. 

310 CLOSE 1 
320 CLOSE 4 

Tha t's it. It's rea lly rather messy. It works, and 
for a temporary job tha t's a ll we would need . 

But it doesn' t feel right. The code fee ls messy: 
It seems to jump around, and I don' t get a feeling 
of smoothness in the prog ram. It's time to pick at 
the coding. 

First Revision 
The first awkward spot is around lines 190 and 
200. The routine to eject the paper works but looks 
clumsy. Besides, we ca ll it twice (once at 62 lines, 
and aga in at end of fi le). 

I have feelings about thi s part of the program, 
too. It's a unit to do a pa rticula r job. I would feel 
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better moving it to a separate subroutine w here it 
ca n s tand out as an identifiable action . Sometimes 
I crea te a subroutine out of some in-line code and 
then move it back later; it helps me identi fy the 
modules that make up the program. Let's move 
the eject routine to a subroutine at line 500, clea n 
it up a bit, and see what we ge t: . 
100 OPEN 4 ,3 
105 OPEN 1 , 8 ,3, "CONTROL " 
110 REM START OF PACE 
120 FOR J=1 TO 2:PRINT#4 : L=L+l:NEXT J 

130 PRINT#4 , "[5 SPACES)TITLE[3 SPACES)":L 
=L+ l 

140 PRINT #4:L=L+l 
1 50 I NPUT#! , A$ : S\·/=ST 
170 PRINT #4 ,A$:L=L+ l 
180 IF L<62 COTO 250 
190 COSUB 500: COTO 250 
250 IF SH<>0 COTO 300 
260 IF L=0 COTO 110 
270 COTO 150 
30 0 IF L<>0 COTO 190 
310 CLOSE 1 
320 CLOSE 4 
330 END 
500 FOR J =L TO 66:PRINT#4:NEXT J 
SHl L=0: RETURN 

We can see that the GOTO 250 on line 190 is 
now redundant since we' ll go the re anyway. But 
we have other things to do . We' re s till trimming 
the program and have some distance to go yet. 



Digging Deeper

Around lines 250 to 270, we jump around a lot.

We have one jump forward to 300 and two jumps

back to 110 or 150. The logic seems scattered.

I have a thing about loops: I like to see them

neatly nested, with short jumps entirely within

longer jumps. It might even be summarized as a

rule of thumb: Where possible, make short jumps

as short as possible.

Using this rule, I want to get the loop back to

150 into logical order first. Then we'll work in the

longer loop to 110 and finally the forward branch

to 300. We'll need to expand the logic using an

AND operator, but that's not too hard.

As the routine is written, certain logical things

start to fall together. For example, we don't have

to GOTO forward to line 300. When we're finished

writing the two loops, we'll fall into 300 naturally.

("Naturally" seems to be a key word in how pro

grams seem to come together as you tighten them

up.)

We can also tighten up the page eject condi

tions. If we write line 180 correctly, there will be

no need to go back to get a page ejection. One

option would be to call the subroutine at 500 twice.

But if we think of what our objective really is at

line 180, we can do it all correctly the first time

through. Inverting the logic and adding an OR

connective does the trick nicely.

Here comes the new generation of SM's

program series for the 64.

The famous programming tool with powerful basic extentions

like merge, find, renumber, dump, trace, enhanced

floppy-monitor (disc-doctor) and high efficient machine-language-

monitor with built-in assembler, diassembler, trace and lots

of more helpful feature;, ><■.illy a golden tooll

PLACE YOUR CHECK OR MONEY ORDER NOW!

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915

S!UTEXT64
The professional wordprocessor with more than 80 functions

like multi-color selection, up to 120 columns/line without

additional hardware, find b replace, enhanced blockhandling,

direct-access to SM-ADREVA-files, and all

the other usual features.

PLACE YOUR CHECK OR MONEY ORDER NOW!

Here comes the new generation of SM's

program series for the 64.

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915

Look at how far the original program has

come:

100

105

110

120

130

140

150

170

180

250

260

310

320

330

500

510

OPEN 4,4

OPEN 1,8,3,"CONTROL"

REM START OF PAGE

FOR J=l

PRINT#4

=L+1

PRINT#4

INPUT#1

PRINT#4

IF L>61

IF SW=0

IF SW=0

CLOSE 1

CLOSE 4

END

FOR J=L

TO 2:PRINT#4:L=L+1:NEXT J

"{5 SPACES}TITLE{3 SPACES}":L

:L=L+1

A$:SW=ST

A?:L=L+1

OR SW<>0 THEN GOSUB 500

AND L>0 GOTO 150

GOTO 110

TO 66:PRINT#4:NEXT J

L=0:RETURN

This is pleasing, but we can do even more.

The repeated SW = 0 test in lines 250 and 260 still

irks a little: It seems clumsy. The whole business

is tied up with whether to print a title or not. Is

there a better way? Could the test of L>0 be some

how shuttled up to the top of the loop instead of
sitting at the bottom?

The Header Module
While we're thinking about it, that whole business
of printing a header is really a module—we must

do the whole thing, title and all, or nothing. If we

move it out to a subroutine, we might see the
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Digging Deeper 
Around lines 250 to 270, we jump around a lot. 
We have one jump forward to 300 and two jumps 
back to 110 or 150. The logic seems scatte red. 

I have a thing about loops: I like to see them 
neatly nested, with short jumps entirely within 
longer jumps. It might even be summarized as a 
rule of thumb: Where possible, make short jumps 
as short as possible. 

Using this rule, I want to get the loop back to 
150 into logica l order first. Then we' ll wo rk in the 
longer loop to 110 and finally the forward branch 
to 300. We' ll need to expand the logic using an 
AND operator, but that's not too hard . 

As the routine is written, certain logica l things 
start to fa ll together. For example, we don' t have 
to COTO forward to line :l00. When we're finished 
writing the two loops, we' ll fa ll into 300 naturally. 
("Naturally" seems to be a key word in how pro­
grams seem to come together as you tighten them 
up.) 

We ca n also ti ghten up the page eject condi­
tions. If we write line 180 correctly, there wi ll be 
no need to go back to get a page ejection. One 
o ption would be to ca ll the sub routine at 500 tw ice. 
But if we think of what our objective rea lly is at 
line 180, we ca n do it all correctly the first time 
through . Inverting the logic and adding an OR 
connective does the trick nicely. 

Here comes t he new generat ion of 8M's .... " 

GUL.DEN:.T.-::::.:.:",-, .. "" .. -:::: 7C ••..••...•...••.•••. -j 
~ __ ~... program series for the 64. 

. ~.'s~/TEXi64 . 
.-... Th e professional wordprocessor with more than 8 0 functions 

. like multi--co lor selectio n. up to 120 colu mns" !ne without 
add it iona l hardware. find & replace. enhanced blockhandling. 

direct-access to SM·ADREVA·flles. and atl 
the other usual fea tUres. 

PLACE YOUR CHECK OR MONEY ORDER NOW ! 

-=--------­~ 

SM SOFTWARE INC. 252 Bethl ehem Pike Colmar. PA 

Here comes t he new generat ion of SM's 

. GOLDEN TOOL ·········_········· . ..... - ... -... . . ..... 
program seri es for the 64. 

~"sS7Hi KIT64 -..... -.··u 

. T he fam ous programming tool with powerful basic ext.ntions 
like merge, find, renumber, dump. trace, enha nced 

. flop py-monitor Idisc-doclor) and high efficient machine-language . 
monitor with built ·in assembler, dis ssembl er. trace and lots 

of mote helpful features- reolly a golden tooll 

......... PLACE YOUR CHECK OR MONEY ORDER N OW ! - .. - .... 

SM SOFTWARE IN C. 252 Beth lehem Pike Col mar. PA 18915 

Look at how far the origina l program has 
come: 
1<'0 OPEN 4,4 
105 OPEN 1 , 8 , 3 ," CONTROL" 
110 REM START OF PAGE 
120 FOR J= l TO 2 : PRI NT#4:L=L+ l : NEXT J 
130 PRINT#4 ,"( 5 SPACES}TITLE( 3 SPACES }" : L 

=L+l 
140 PRINT #4 : L=L+l 
150 INPUT~l,A$ : SW=ST 
170 PRINT#4 , A$:L=L+l 
180 IF L>61 OR S\;<>0 THEN GOSUB 500 
250 IF S~1=0 AND L>0 GOTO 150 
260 IF SW=0 GOTO 110 
310 CLOSE 1 
320 CLOSE 4 
330 END 
500 FOR J=L TO 66 : PRINT #4 : NEXT J 
510 L=0: RETURN 

This is pleasing, but we can do even more . 
The repeated SW = 0 test in lines 250 and 260 s till 
irks a little: It seems clumsy. The whole business 
is tied up with whether to print a title o r not. Is 
there a better way? Could the test of L>O be some­
how shuttled up to the top of the loop instead of 
sitting at the bottom? 

The Header Module 
While we're thinking abou t it, that whole business 
of printing a header is rea lly a module-we must 
do the whole thing, title and all, or nothi ng. If we 
move it ou t to a subroutine, we might see the 
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logic flow more clearly. Let's do it and work on

the logic flow. We end up with this:

100 OPEN 4,3

105 OPEN 1,8,3,"CONTROL"

110 IF L=0 THEN GOSUB 600

150 INPUT#1,AS:SW=ST

170 PRINT#4,A$:L=L+1

180 IF L>61 OR SW<>0 THEN GOSUB 500

260 IP SV/=0 GOTO 110

310 CLOSE 1

320 CLOSE 4

330 END

500 FOR J=L TO 66:PRINT#4:NEXT J

510 L=0:RETURN

600 FOR J=L TO 2:PRINT#4:L=L+1:NEXT J

610 PRINT#4,"{5 SPACES}TITLE{3 SPACES}":L

=L+1

620 PRINT#4:L=L+1

630 RETURN

Look at that main section from lines 100 to

330. It now seems tight and concise like a finely

tuned instrument.

Both subroutines—-at lines 500 and 600—are

called only once. If it seemed important, we could

put them back into the main program stream. But

I'm happy to see them as clearly isolated modules.

At this stage I would add comments (line 499:

REM PAGE EJECT and line 599: REM PAGE

TITLE) to neaten things up.

Moral

First, what you see published is not always the

first idea that popped into the author's head. The

programmer is not always smarter than you. Time

has been taken to groom the program into its final

shape. When many people are going to read your

code, you like to take a few extra pains with its

appearance.

Second, don't be afraid to revise your pro

grams, even if they work correctly. Sure, a one-

shot program often doesn't warrant picking over;

use it and forget it. But sometimes the exercise

can reveal, almost accidentally, powerful and

effective programming methods.

Third, style isn't an inborn talent that some

people have and some don't. You learn it as you

go. Some things you will discover for yourself,

and others you'll pick up by looking at other

people's programs.

The odd thing is that we instinctively recog

nize better writing when we have written it. You

may not know exactly why, but you often feel

good about a certain piece of programming. Usu

ally, it's because it has style.

Copyright © 1983 Jim Butterfield @
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logic flow more clea rly. Let's do it and work on 
the logic fl ow. We end up with thi s: 
100 OPEN 4,3 
135 OPEN 1 , 8,3, " CONTROL" 
110 IF L=0 THEN GOSUB 600 
150 INPUT#I , A$,SW=ST 
170 PRINT#4,A$,L=L+l 
180 IF L>61 OR SW(>0 THEN GOSUB 500 
260 IF SW=0 GO TO 110 
310 CLOSE 1 
320 CLOSE 4 
330 END 
500 FOR J=L TO 66,PRINT#4 ,NEXT J 
510 L=0, RETURN 
600 FOR J=L TO 2,PRINT#4,L=L+l,NEXT J 
610 PRINTH,"(5 SPACES]TITLE(3 SPACES]",L 

=L+l 
62 0 PRINT#4,L=L+l 
630 RETURN 

Look at that main section from lines 100 to 
330. It now seems tight and concise li ke a finely 
tuned instrument. 

Both subroutines-at lines 500 and 600-are 
ca ll ed only once. If it seemed important, we could 
put them back into the main program s tream. But 
I' m happy to see them as clea rl y isolated modules. 
At this stage I would add comments (line 499: 
REM PAGE EJECT and line 599: REM PAGE 
TITLE) to neaten th ings up. 

Moral 
First, what you see published is not always the 
first idea that popped into the author's head . The 
prog rammer is no t always smarte r than you. Time 
has been taken to groom the program into its fin a l 
shape. When many people are going to read your 
code, yo u like to take a few extra pai ns with its 
appearance . 

Second, don't be a fra id to revise yo ur pro­
grams, even if they work correctly. Sure, a one­
shot program often doesn't warrant picking over; 
use it and fo rget it. But sometimes the exercise 
ca n revea l, almost accidentally, powerful and 
effective programming methods. 

Third , style isn' t an inborn talent that some 
people have and some do n' t. You lea rn it as yo u 
go. Some things yo u w ill d iscover for yo urself, 
and others you' ll pick up by looking at other 
people's programs. 

The odd th ing is that we instincti vely recog­
nize better writing when we have written it. You 
may not know exactly why, but yo u often feel 
good about a certain piece of programming. Usu­
ally, it' s beca use it has style. 
Copyright © 1983 Jilll But terfield © 
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VIC/64 Memdata
Michael M. Milligan

"Memdata" converts a machine language routine into
DATA statements and then erases itself, allowing you

to save the DATA to disk or tape for later use.

Transferring a machine language routine into

DATA statements involves a lot of work. To sim

plify the job, "Memdata" takes memory bytes

between two addresses, inclusively, and returns

DATA statements complete with BASIC line num

bers. Once the program has generated those state

ments, it automatically erases itself, leaving only

the DATA—as you will see by typing LIST after

the program is run.

The first part of Memdata is a modified ver

sion of Jim Wilcox's "Automatic Line Numbers"

(COMPUTEI's First Book of VIC). The line numbers

are the decimal value for the address of the first

byte in each line. This serves as a marker to be

sure that every location is accounted for. Also,

because many machine language subroutines are

located at the top of RAM, it makes the data line

numbers high enough to be appended to an exist

ing BASIC program. The appending can be done

with the Datassette or disk files, thus eliminating
a lot of typing.

Once you save the DATA statements you

have created, enter NEW and PRINT PEEK

(43),PEEK(44). Write down these two numbers.

LOAD the program to which you wish to append

the DATA. Next, enter POKE 43,PEEK(45)-2:POKE

44,PEEK(46). Then, LOAD the DATA statements

right in there with the first program. When it is

loaded, POKE 43 and 44 with the numbers you
wrote down after the earlier PEEK(43) and

PEEK(44). This will merge the two programs if

the DATA statement line numbers are higher
than the highest line numbers in the original

program.

Memdata erases itself in a novel way. Because

line numbers used in Memdata are so high, the

DATA statements will be the first lines in the

BASIC program area. After the DATA statements

are created, Memdata searches memory for DATA

(token 131) following a line number. When it finds

something besides a DATA token, it POKEs zeros

into the high and low bytes of the link address for

that line. These two zeros, plus the zero byte that

signals end-of-Iine, make up the three zero bytes

that convince the LIST and SAVE functions that

the end of the BASIC program has been reached.

Because of this, it's important to save the program

before you run it for the first time.

Memdata

Refer to the "Automatic Proofreader" article before typing this
program in.

63720 PRINT"{CLR}&21 13":PRINT"{RVSJTO

(SPACE)CONVERT MEMORY TO {OFF}"

:rem 159

63723 PRINT"{RVS)DATA STATEMENTS ENTER

{0FF)":PRINT"§21 U3" :rem 61

63730 PRINT"INCLUSIVE DECIMAL":PRINT"MEMO

RY LOCATIONS":PRINT:INPUT"FROM";A

:rem 138

63733 PRINT:INPUT"TO";C:PRINT:INPUT"BYTES

PER LINE";B :rem 170

63735 C=C/256:POKE251,(C-INT(C))*256:POKE

252,C :rem 60

63740 P0KE2,B:PRINT"(CLR}"; :rem 172

637 50 B=A/256:POKE253,(B-INT(B))*256:POKE

254,B :rem 55

63 7 55 PRINT:PRINTMID$(STRS(A),2,LEN(STR$(
A))-l);"DATA "; :rem 247

63760 FORI=0TOPEEK(2)-1 :rem 76

63763 A?=STR$(PEEK(A+I))+"," :rem 223

63 765 IFA+I>PEEK(251)+256*PEEK(252)GOTO63
780 :rem 221

63768 PRINTMID$(AS,2,LEN(A$)-1); trem 7

63770 IFA+I=PEEK(251)+256*PEEK(252)GOTO63

830 :rem 212

63775 NEXTI:GOTO63830 :rem 11

63780 PRINT"{LEFT} ":GOT0 63870 :rem 241

63830 PRINT"{LEFTj ":POKE631+PEEK(198),13

:rem 72

63840 PRINT"GO63850":FORA=631TO634:POKEA,

145:NEXT:POKEA,13:POKE636,13:POKE19
8,6 :rem 147

63841 END :rem 221

63850 PRINT"{2 UP)":FORA=1TO3:PRINT"

{8 SPACES}":NEXT:PRINT"{3 UP}";
:rem 28

63860 A=PEEK{253)+256*PEEK(254)+PEEK(2):G
OTO63750 :rem 227

63870 Q=PEEK(43):U=PEEK(44) :rem 29

63880 IFPEEK(Q+4+2 56*U)<>131GOTO63900

:rem 79

63890 Q1=PEEK(Q+256*U):U1=PEEK(Q+1+256*U)

:O=Q1:U=U1:GOTO63880 :rem 86

63900 P=Q+256*U:POKEP,0:POKEP+l,0:rem 173
63910 PRINT"{CLRJ&21 l|" :rem 177

63920 PRINT"{RVS}TYPE LIST TO SEE DATA
{OFF}" :rem 145

63930 PRINT"|21 U3" :rem 238©
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VIC/64 Memdata 
Michael M Milligan 

"Memdata" converts a machine language routine into 
DATA statements and then erases itself, aI/owing YOII 

to save the DATA to disk or tape for later lise. 

Transferring a machine language routine into 
DATA statements involves a lot of work. To sim­
plify the job, "Memdata" takes memory bytes 
between two addresses, inclusively, and returns 
DATA statements complete with BASIC line num­
bers. Once the program has genera ted those state­
ments, it automatically erases itself, leaving only 
the DATA-as you will see by typing LIST after 
the program is run . 

The first pa rt of Memda ta is a modified ver­
sion of Jim Wilcox's " Automatic Line Numbers" 
(COMPUTE!'s First Book of VIC). The line numbers 
are the decimal value for the address of the first 
byte in each line. This serves as a marker to be 
sure that every location is accounted for. Also, 
because many machine language subroutines are 
located at the top of RAM, it makes the data line 
numbers high enough to be appended to an exist­
ing BASIC program . The appending can be done 
with the Datassette or disk fil es, thus eliminating 
a lot of typing. 

Once you save the DATA statements you 
have created, enter NEW and PRINT PEEK 
(43),PEEK(44). Write down these two numbers . 
LOAD the program to which you wish to append 
the DATA. Next, enter POKE 43,PEEK(45)-2:POKE 
44,PEEK(46). Then, LOAD the DATA statements 
right in there with the first program. When it is 
loaded, POKE 43 and 44 with the numbers you 
wrote down after the earlier PEEK(43) and 
PEEK(44). This will merge the two programs if 
the DATA statement line numbers are higher 
than the highest line numbers in the original 
program. 

Memdata erases itself in a novel way. Because 
line numbers used in Memdata are so high, the 
DATA statements will be the first lines in the 
BASIC program area. After the DATA statements 
are created, Memdata searches memory for DATA 
(token 131) following a line number. When it finds 
something besides a DATA token, it POKEs zeros 
into the high and low bytes of the link address for 
that line. These two zeros, plus the zero byte that 

signals end-of-line, make up the three zero bytes 
that convince the LIST and SAVE functions that 
the end of the BASIC program has been reached. 
Because of this, it's important to save the program 
before you run it for the first time. 

Memdata 
Refer to the "Automatic Proofrecde(" article before typing this 
program in. 

63720 PRINT"(CLRIE21 H":PRINT"(RVS}TO 
(SPACE}CONVERT MEMORY TO (OFF}" 

: rem 159 
63723 PRINT"(RVS}DATA STATEMENTS ENTER 

(OFF}":PRINT"E21 U~" : rem 61 
63730 PRINT"INCLUSIVE DECIMAL":PRINT"MEMO 

RY LOCATIONS": PRINT: INPUT"FROM"; A 
: rem 138 

63733 PRINT:INPUT"TO";C:PRINT:INPUT "BYTES 
PER LINE"; B : rem 170 

63735 C=C / 256:POKE251 , (C-INT(C»*256:POKE 
252,C :rem 60 

63740 POKE2 , B:PRINT"(CLR}"; :rem 172 
63750 B=A/256:POKE253,(B-INT(B»*256:POKE 

254,B : rem 55 
63755 PRINT:PRINTMID$(STR$(A),2,LEN(STR$( 

A»-l};"DATA "; :rem 247 
63760 FORI=0TOPEEK(2) - 1 :rem 76 
63763 A$=STR$(PEEK(A+I»+"," :rem 223 
63765 IFA+I> PEEK(251)+256*PEEK(252 )GOT063 

780 : rem 221 
63768 PRINTMID$(A$,2,LEN(A$) - 1); :rem 7 
63770 IFA+I=PEEK(251)+256*PEEK(252)GOT063 

830 : rem 212 
63775 NEXTI:GOT063830 : rem 11 
63780 PRINT"(LEFT} ",GOTO 63870 : rem 241 
63830 PRINT"(LEFT} ":POKE631+PEEK(198) , 13 

:rem 72 
63840 PRINT"G063850 ":FORA=63 1T0634:POKEA, 

145:NEXT:POKEA,13:POKE636,13:POKE19 
8,6 :rem 147 

63841 END : rem 221 
63850 PRINT" (2 up}" : FORA=1T03 :PRINT" 

(8 SPACES}":NEXT : PRINT"(3 UP}"; 
: rem 28 

63860 A=PEEK(253)+256*PEEK(254)+PEEK(2):G 
OT063 750 :rem 227 

63870 Q=PEEK(43):U=PEEK(44) :rem 29 
63880 IFPEEK(Q+4+256*U)<>131GOT063900 

: rem 79 
63890 Ql=PEEK(Q+256*U):U1=PEEK(Q+1+256*U) 

:Q=Q1:U=U1:GOT063880 :rem 86 
63900 P=Q+256*U:POKEP,0:POKEP+l,0:rem 173 
63910 PRINT"(CLR}g21 H" :rem 177 
63920 PRINT"(RVS}TYPE LIST TO SEE DATA 

(OFF}" : rem 145 
63930 PRINT"P1 U~" :rem 238 Q 
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INSIGHT: Atari
Wilkinson

Learning How

A month or two ago, I stated that I couldn't pos

sibly teach beginning machine language pro

gramming in this column—it would consume my

entire output for a year or more. And yet I continue

to get letters that ask me "How do you learn to

write programs?"

I believe that those who ask the question are

not asking for a tutorial on the foibles and pitfalls

of the FOR-NEXT loop. Nor are they really asking

about the intricacies of the 6502 instruction set.

Most of them have already mastered the tutorial-

level material on their chosen language. What

these perplexed people are really asking is "What

good is all this programming stuff, anyway?"

And that is not really surprising. So many

tutorials tell you how to write a program to do

such and such. So few discuss why. Too often,

learning to program is approached like learning a

foreign language. Memorize the conjugations and

punctuation; put sentences together like this; and

if someone asks you "G'dye moya k'neega?" you

know what to answer (providing you were study

ing Russian instead of Spanish).

Computer Conversations
But the need to learn human languages is obvious:

The first time you feel hungry in Paris, you can

ask for directions to a restaurant in your best Ber-

litz French. You don't have to "design" a conver

sation. Not so with learning to program: "Okay,

now I know all these neat keywords and syntax

and punctuation. How do I start a conversation?"

Well, as I hinted above, the secret is that you must

design a program.

To some, this design process is simple and

obvious. Others never really get the hang of it.

(Would it surprise you to learn that many profes

sional programmers never become expert at de

signing? They make their living implementing

other people's designs.) And many, like myself,

become somewhat proficient at a few kinds of

designs while remaining incompetent at others.

(My lament: 1 don't think I will ever achieve the

level of creativity necessary to design a really good

game.)

Now, all the above philosophizing surely has

some purpose, you hope. Indeed, I think it does.

148 COMPUTE! May 1984

Kibitzing

I have been promising for a few months now that

I would provide patches to allow the Atari 1050

drive to work in enhanced mode with good old

Atari DOS 2.0s. Well, I finally gathered enough

information to begin the task, and I thought you

might enjoy looking over my shoulder while I

tackle the problem.

This will be a kind of short diary of what I

have gone through. There have been more side

tracks and bugs and flat-out boo-boos than I can

find room for here. And I won't even tell you

how many assemblies I have made (though I

will say I made about 10 or 12 just looking for the

best of several possibilities for a series of shift

instructions).

Even though I admire and strive for a "clean"

design, I am apt to take the course of least resis

tance if I am confident it will work properly. With

that in mind, then, let us begin tackling our task.

Note: I will make frequent reference to the

listing of Atari DOS 2.0s as published in the book

Inside Atari DOS from COMPUTE! Books. Page

numbers and line numbers in square brackets

[131:1350] refer to the book.

It will not be necessary to own the book to

understand most of what is going on, but having

the book available will make it easier. Also, if you

do not understand machine language, neither the

book nor my explanations will be easy to follow,

but you can still use the results (which will appear

next month).

The 1050 And DOS 2.0s

The first thing we must always do is define the

task. Here, that is deceptively simple to do: Make

the enhanced density mode of the Atari 1050 drive

work with Atari DOS 2.0s.

The next step is much harder: Design the

implementation of the task. And, actually, this

single step consists of many substeps. For ex

ample, let's first investigate the facts which I knew

when I started.

The drives:

Item: An Atari 810 drive has 40 tracks of 18

sectors of 128 bytes each. That's a total of 720

sectors.

INSIGHT: Atari 

Learning How 
A month or two ago, I sta ted that I couldn ' t pos­
sibly teach beginning machine language pro­
gramming in this column- it would consume my 
entire output for a yea r or more. And yet I continue 
to get letters that ask me " How do you learn to 
write programs?" 

I believe tha t those who ask the questi on a re 
not asking fo r a tu to rial on the foibles and pitfa lls 
of the FO R-NEXT loop . Nor a re they rea lly asking 
about the intricacies of the 6502 ins tructi on se t. 
Most of them have already mastered the tutorial­
level materia l on their chosen language. What 
these pe rplexed people are really aski ng is " What 
good is a ll this programming stuff, anyway?" 

And that is not rea lly surprising. So many 
tutorials tell you 11010 to write a prog ram to do 
such and such . So few discuss wily. Too often, 
lea rning to program is approached li ke lea rning a 
foreign language. Memorize the conjugations and 
punctua tion; put sentences together like this; and 
if someone asks you "G'dye moya k' neega?" you 
know what to answer (providing you were stud y­
ing Russian instead of Spanish). 

Computer Conversations 
But the need to learn human languages is obvious: 
The first time you feel hungry in Pa ris, you can 
ask for directions to a restaurant in your best Ber­
litz French . You don't have to "design" a conver­
sa tion . ot so with lea rning to program: "Okay, 
now I know a ll these nea t keywords and syntax 
and punctua tion. How do I sta rt a conversation?" 
Well , as I hinted above, the secre t is that yo u must 
desig ll a prog ram . 

To some, thi s design process is simple and 
obvious. Others never really get the hang of it. 
(Would it surprise you to lea rn that many profes­
sional progra mmers never become expert at de­
signing? They make their living implementing 
other people's designs. ) And many, like myself, 
become somewhat proficient at a few kinds of 
designs while remaining incompetent a t others. 
(My lament: I don' t think I will ever achieve the 
level of creativity necessa ry to design a really good 
game.) 

Now, all the above philosophizing surely has 
some purpose, you hope. Indeed, I think it does. 
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Kibitzing 
I have been promising for a few months now that 
I wo uld provide pa tches to allow the Atari 1050 
drive to work in enhanced mode with good old 
Ata ri DOS 2.0s. Well , I finall y ga the red enough 
information to begin the tas k, and I thought you 
might enjoy looking over my shoulder while I 
tackle the p roblem. 

This will be a kind of short diary of wha t I 
have gone th rough. There have been more side­
tracks and bugs and fl a t-out boo-boos than I can 
find roo m for here. And I won' t even tell you 
how many assemblies I have made (though I 
w ill say I made about 10 or 12 just looking fo r the 
best of several possibili ties for a series of shift 
instructions). 

Even though I admire and stri ve for a " clean" 
design, I am apt to take the course of leas t resis­
tance if I am confident it will work properly. With 
tha t in mind , then, let us begin tackling our task. 

Nole: I will make frequent refe rence to the 
listing of Atari DOS 2.0s as published in the book 
Illside Alnri DOS from COMPUTE' Books. Page 
numbers and line numbers in square brackets 
[131: 13501 refer to the book. 

It will 1101 be necessa ry to Own the book to 
unders tand most of what is going on, but having 
the book ava ilable will make it easier. Also, if you 
do not understand machine language, nei ther the 
book nor my explanations will be easy to follow, 
but you can s till use the results (which will appear 
nex t month) . 

The 1050 And DOS 2.0s 
The firs t thing we must always do is define the 
task. Here, tha t is deceptively simple to do: Make 
the enhanced density mode of the Ata ri 1050 drive 
work with Ata ri DOS 2.0s. 

The next step is much harder: Design the 
implementation of the task. And, actually, this 
single step consists of many substeps. For ex­
ample, let's first investigate the facts which I knew 
when I s tarted. 

The dri ves: 
Item: An Atari 810 drive has 40 tracks of 18 
sectors of 128 bytes each. That' s a total of 720 
sectors. 
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Item: An Atari 1050 drive has 40 tracks of 26

sectors of 128 bytes each, for a total of 1040

sectors.

Item: A 1050 will automatically read either

density diskette (single or enhanced), but it

formats a new diskette according to the format

command it receives. In particular, a ! com

mand ($21) causes single-density formatting,

while a " command ($22) causes enhanced

density.

The software:

Item: DOS 2 is capable of accessing both 810

drives and their double-density equivalents

(drives with 40 tracks of 18 sectors of 256 bytes

each).

Item: There is an inherent limit of 1024 sectors

in DOS 2, since it allows only a 10-bit sector

number in the link field of each sector. Also,

on a single density diskette, DOS 2 accesses

only 719 of the 720 sectors.

Item: The listing of Atari DOS. Actually, this

is not a "known" item, and much of what

follows is a discussion of what I learned and

applied from reading the listing several

times.

Finding The Format

Armed with these knowns, let's tackle the un

knowns. It seemed to me that the first point to

attack was the disparity between what the 1050

was capable of and what DOS 2 would request of

it. All of a sudden, DOS 2 must be able to under

stand three different kinds of disk formats. Ques

tion: How can DOS tell what format a particular

diskette is?

The answer is to be found in the DOS listing

[66: 2213-2222]. During initialization, a status

request is made of each drive. When the drive

responds, one of the bytes it returns to the com

puter describes the drive's type. In particular, the

listing makes it clear that a double-density disk

has bit 5 ($20) set on. DOS 2 uses this bit to dif

ferentiate between 128-byte and 256-byte sectors.

All very well, even assuming that an en

hanced mode 1050 returns a zero bit here (which

it does, thus properly indicating 128-byte sectors).

But what distinguishes an enhanced density dis

kette? I confess that I obtained the answer to this

question through a simple experiment: I simply

booted a system with an Indus 1050-compatible

drive as D2 and looked at the status value it re

turned during DOS initialization. Lo and behold,

it returned $80. Not surprisingly, the high bit is

off in 810 and double-density modes. Voila.

Sector Limits
The second major question to investigate is "How

many of the 1050's sectors can we make DOS 2
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utilize?" Well, we already know that 1024 is an

upper limit. Is there any other limiting factor?

The answer is in the layout of the Volume Table

Of Contents (VTOC) under DOS 2. The VTOC

contains a single bit for each accessible sector on

the disk (a scheme known as a bitmap, though

Atari literature often uses VTOC and bitmap inter

changeably). If a bit is on (1), the corresponding

sector is available. If a bit is off (0), the sector is in

use. With eight bits per byte, then, there must be

90 bytes in the bitmap.

DOS 2 allows only a single sector (in this case,

128 bytes) for the VTOC of each diskette. While

we could circumvent this restriction, it would

require a lot of work, and might cause some secon

dary problems. (I don't want to go into this subject

more now, but it cost me four to six hours of in

vestigation before I decided against a two-sector

VTOC.)

In 128 bytes, there are 1024 bits. So it would

seem that the limit on number of sectors is indeed

1024. Alas, it is not to be. The description of the

VTOC clearly calls out usages for the first six bytes

(DOS type, maximum number of sectors, current

number of sectors, write-required flag) and re

serves the next four. So now we are down to 118

bytes and 944 sectors. Is that our limit?

A Final Of 976 Sectors
At first, I was inclined to say it is. But I pored over

the listing a couple more times, checked every

memory reference that was related, and finally

concluded that we could use the four reserved

bytes. Which gives us 122 bytes and a final

maximum of 976 sectors. Well, that doesn't seem

too bad. We are only 64 sectors away from the

theoretical maximum and surely a lot better off

than with a limit of 720 sectors.

So this is our plan: Use the upper bit ($80) of

the drive status to recognize an enhanced density

diskette; allow 975 sectors (DOS 2 always throws

away the first possible sector); displace the bitmap

in the VTOC by 4 bytes on the low end and

lengthen it to 122 bytes.

Implementing Our Plan

By the time I had decided on a plan, over half the

time I had allotted to this project had elapsed. As

I write this, all the allotted time is gone, and I am

not done yet. Sounds like a typical software pro

ject. Anyway, this month I will tell you of the

difficulties I faced. Next month we can decide

how well I faced them. In any case, let's begin the

next step.

Before I could start the actual coding of the

modifications, I had to find all the places in DOS

which would be affected by my scheme. While

many parts of DOS are affected by a change in

density (from 128- to 256-byte sectors), there are

Itelll: An Atari 1050 drive has 40 tracks of 26 
sectors of 128 bytes each, for a total of 1040 
sectors. 
Itelll: A 1050 will automatica lly read either 
density diske tte (single or enhanced), but it 
formats a new diske tte acco rding to the format 
command it receives . In particular, a ! com­
mand ($21) causes single-density formatting, 
whi le a " command ($22) ca uses enhanced 
density. 

The softwa re: 
Itelll: DOS 2 is capable of accessing both 810 
drives and their double-density equiva lents 
(drives with 40 tracks of 18 sec tors of 256 bytes 
each) . 

Itelll: There is an inherent limit of 1024 sectors 
in DOS 2, since it allows only a 1O-bit sector 
number in the link field of each secto r. Also, 
on a single density diskette, DOS 2 accesses 
only 719 of the 720 sectors. 
Ilelll : The listing of Atari DOS. Actually, thi s 
is 1101 a " known" item, and much of what 
fo llows is a di scussion of what I learned and 
app lied from reading the lis ting several 
times. 

Finding The Format 
Armed with these knowns, let's tackle the un­
knowns. It seemed to me that the first point to 
attack was the disparity between what the 1050 
was capable of and what DOS 2 would request of 
it. All of a sudden, DOS 2 must be able to under­
stand three diffe rent kinds of disk formats . Ques­
tion: How can DOS tell w hat format a particu lar 
diskette is? 

The answer is to be found in the DOS li sting 
[66: 2213-2222]. During ini tia li zation, a s tatus 
request is made of each drive. When the d ri ve 
responds, o ne of the bytes it returns to the com­
puter describes the drive's type. In particular, the 
li sti ng ma kes it clear that a doub le-density disk 
has bit 5 ($20) set on. DOS 2 uses this bit to dif­
ferentia te be tween 128-byte and 256-byte sectors. 

All very well, even assuming that an en­
hanced mode 1050 re turns a ze ro bit here (which 
it does, thus properly indicating 128-byte sectors). 
But what distinguishes an enhanced density di s­
kette? I confess that I obtained the answer to this 
question through a simple experiment: I simply 
booted a system with an Indus 1050-compatible 
drive as 02 and looked a t the status va lue it re­
turned during DOS initializa tion. Lo and behold, 
it returned $80. Not surprisingly, the high bit is 
off in 810 and double-densi ty modes. Voila. 

Sector Limits 
The second major question to investigate is " How 
many of the 1050's sectors can we make DOS 2 
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utili ze?" Well, we a lready know that 1024 is an 
upper limit. Is there any other limiting fa ctor? 
The answer is in the layout of the Volume Table 
Of Conten ts (VTOC) under DOS 2. The VTOC 
contains a single bit fo r each accessible sector on 
the di sk (a scheme known as a bilmop, though 
Atan hterature often uses VTOC and billllop inter­
changeably) . If a bit is on (1), the corresponding 
secto r IS ava ilable. If a bit is off (0), the sector is in 
use. With eight bits per by te, then , there must be 
90 bytes in the bitmap. 

DOS 2 a llows only a single secto r (in this case, 
128 bytes) for the VTOC of each diskette. While 
we could circumvent this restriction, it would 
req uire a lot of work, and might cause some secon­
dary problems. (I don't want to go into this subject 
more now, but it cost me four to six hours of in­
vestigation before I decided aga inst a two-sector 
VTOC.) . 

In 128 bytes, there are 1024 bits. So it would 
seem that the limit on number of sectors is indeed 
1024. Alas, it is not to be . The description of the 
VTOC clearly calls out usages for the first six by tes 
(DOS type, maximum number of sectors, current 
number of sec tors, write-requi red flag) and re­
serves the nex t four. So now we are down to 118 
bytes and 944 sectors. Is that our limi t? 

A Final Of 976 Sectors 
At first, I was inclined to say it is. But I pored over 
the lis ting a couple more times, checked every 
memory reference that was related, and fina lly 
concluded that we could use the four reserved 
bytes. Which gives us 122 bytes and a final 
maximum of 976 sectors. We ll, that doesn't seem 
too bad. We a re only 64 sectors away from the 
theoreti ca l maximum and surely a lot better off 
than with a limit of 720 sectors. 

So this is our plan: Use the upper bit ($80) of 
the drive status to recognize an enhanced density 
diskette; a llow 975 sectors (DOS 2 always throws 
away the first possible sector); displace the bitmap 
in the VTOC by 4 bytes on the low end and 
leng then it to 122 bytes. 

Implementing Our Plan 
By the time I had decided on a plan, over half the 
time I had a ll otted to this projec t had elapsed. As 
I write this, all the allotted time is gone, and I am 
not done ye t. Sounds like a typical software pro­
ject. Anyway, this month I will te ll you of the 
diffi culti es I faced. Next month we can decide 
how weill faced them. In any case, let's begin the 
nex t s tep . 

Before I could start the actual coding of the 
modifications, I had to find all the places in DOS 
which wou ld be affected by my scheme. While 
many parts of DOS are affected by a change in 
density (from 128- to 256-byte sectors), there are 



only a few routines which actually care about

such things as disk status, where the VTOC's

bitmap is, and how many sectors are available.

Some of the routines I could successfully

ignore. For example, when you delete a file and

free up its sectors for later use, you must bump

the count of free sectors. But if the rest of DOS is

working, you don't have to check for validity of

the bumped value. The same thing is true when

we allocate a free sector and must decrement the

count. And the boot process cares whether we

are using 128- or 256-byte sectors, but it doesn't

care how many sectors are on the disk.

Some Areas Need Patching

But there are several spots which definitely need

attention, so let's discuss them now (next month

we discuss the solutions).

1. In the BSIO (Basic Sector Input Output)

routine, there is a check for a format command

[65: 2144]. DOS 2 simply compares the current

command with $21 (!) and makes a decision ac

cording to an exact match. Now, though, we must

allow for either $21 or $22 (") as format

commands.

2. In DOS initialization [66: 2218], each acces

sible drive is checked for its status. DOS 2 ignores

all bits of the status except bit 5 ($20) and stores a

1 or 2 (single or double density) in the drive table

(DRVTBL) for each drive so checked. We need to

find a way to capture and use bit 7 ($80), preferably

by keeping it in DRVTBL, also. Fortunately, the

only other routine which accesses DRVTBL is

SETUP, which we discuss below.

3. In XFORMAT [79: 3510], the actual format

command is stored in the DCB (for use by BSIO,

as above). We need to allow for either $22 or $21,

while DOS 2 allows only $21.

4. Also in XFORMAT [79: 3547, 3552], the

maximum number of sectors and number of sec

tors available are stored in the VTOC which is

being created (for the newly formatted disk). Cur

rently, DOS 2 simply uses LDA # (load immediate

value) to store what it thinks is the only possible

count (707). We must provide for the enhanced

density count as well.

5. Again in XFORMAT [80: 3559-3570], there

are several assumptions made about how big the

bitmap is and where the directory and boot sectors

are to be represented in the map. Since we will

move the base of the map down four bytes, we

must provide for variable numbers here, as well.

6. In FRESECT [90: 5166], the base of the bit

map is assumed to be byte 10 ($0A) of the VTOC.

We must change the assumption.

7. In GETSECTOR [91: 5199, 5202, 5239], simi

lar assumptions about the bitmap are coded via

immediate loads.

8. In SETUP [92: 5288], which is called by

every major routine in DOS 2, the type byte stored

in DRVTBL (see item 2, above) is simply trans

ferred to a global location (DRVTYP) for use by

other rou tines. If we change what is stored in

DRVTBL, we need to change how and what we

store in DRVTYP.

Keeping The Patches Small

And that's it. Not too bad, right? If only that were

true. Remember, our goal here is to patch the stand

ard version of DOS without affecting.its normal

operations and without requiring a reassembly of

the whole thing to make our patches fit. In general,

then, the smaller and fewer the patches, the better.

The real problem here is the number of load

immediate instructions, used to implement what

are now to become invalid assumptions. If these

were three-byte instructions (such as loads from a

non-zero page memory location), we would have

a simple task: Change the values in the locations

being loaded.

Since they are load immediate instructions,

though, our only choices are to either make large

and cumbersome patches (generally JSRs to sub

routines which will do the work, but remember

that JSR occupies three bytes), use loads from

zero page (a neat alternative, but we have no zero

page available to us), or to continue to use load

immediate.

Self-Modifying Routines
My choice? Continue to use load immediate. But

how? By producing some (shudder at this next

phrase, please) self-modifying routines. Re

member how I said at the beginning that I some

times took the path of least resistance? This is one

of those sometimes.

The "trick" which allows my scheme to work

is relatively simple: Every routine which needs a

load immediate changed is only used by DOS 2

after a call has been made to SETUP. Basically,

SETUP examines the disk number and drive type

and produces various pointers and values in fixed

locations for use by other, higher-level routines.

What would be more appropriate than for SETUP

to also set up the needed values which will be

loaded in immediate mode?

And this is, indeed, the plan I tried. At the

point where SETUP stores the drive type [92:

5288], I placed a JSR to my patch-it routine. And

my patch-it routine used the disk type information

to determine which of a pair of immediate values

would be used in each of the cases noted above.

It looked like it would work.

Fitting The Patch Into DOS.SYS
Except (You knew that was coming, didn't you?)

where do I put the patch? I have discussed this

subject before, so let me succinctly say that the

only sizable patch area in DOS.SYS is at location
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only a few routines which actually care about 
such things as disk sta tus, w here the VTOC's 
bitmap is, and how many sectors are available . 

Some of the routines I could successfully 
ignore. For example, when you delete a file and 
free up its sectors for later use, you must bump 
the count of free sectors. But if the res t of DOS is 
working, you don't have to check for validity of 
the bumped value. The same thing is true when 
we alloca te a free sector and must decrement the 
count. And the boot p rocess ca res whether we 
a re using 128- or 256-byte sectors, but it doesn't 
care how many sectors are on the disk. 

Some Areas Need Patching 
But there are several spots which definitely need 
attention, so let's discuss them now (next month 
we discuss the solutions). 

1. In the BSIO (Basic Sector Input Output) 
routine, there is a check for a format command 
[65: 2144]. DOS 2 s imply compares the current 
command with $21 (!) and makes a decision ac­
cording to an exact match . Now, though, we must 
allow for either $21 or $22 (") as format 
commands. 

2. In DOS initialization [66: 2218], each acces­
sible drive is checked for its status. DOS 2 ignores 
all bits of the statu s except bit 5 ($20) and stores a 
1 or 2 (single or double density) in the drive table 
(DRVTBL) for each drive so checked . We need to 
find a way to capture and use bit 7 ($80), pre ferably 
by keeping it in DRVTBL, a lso. Fortunately, the 
only other routine which accesses DRVTBL is 
SETUP, which we discuss below. 

3. In XFORMAT [79: 3510], the actual format 
command is stored in the DCB (for use by BSIO, 
as above) . We need to allow for either $22 or $21, 
w hile DOS 2 allows only $21. 

4. Also in XFORMAT [79: 3547, 3552], the 
maximum number of sectors and number of sec­
tors ava ilable a re stored in the VIOC which is 
being crea ted (for the newly formatted disk). Cur­
ren tly, DOS 2 simply uses LDA # (load immediate 
value) to store what it thinks is the only possible 
count (707). We mus t p rovide for the enhanced 
density count as well . 

5. Again in XFORMA T [80: 3559-3570], there 
are several assumptions made about how big the 
bitmap is and where the directory and boot sectors 
are to be represented in the map. Since we will 
move the base of the map down four bytes, we 
must provide for variable numbers here, as well. 

6. In FRESECT [90: 5166], the base of the bit­
map is assumed to be byte 10 ($OA) of the VTOC. 
We must change the assumption. 

7. In GETSECTOR [91: 5199, 5202, 5239], simi­
lar assumptions about the bitmap are coded via 
immediate loads. 

8. In SETUP [92: 5288], which is called by 

every major rou tine in DOS 2, the type byte stored 
in DRVTBL (see item 2, above) is simply trans­
ferred to a global location (DRVTYP) for use by 
o ther routines. If we change what is stored in 
DRVTBL, we need to change how and w ha t we 
store in DRVTYP. 

Keeping The Patches Small 
And that's it. Not too bad, right? If only that were 
true. Remember, our goa l here is to paleh the s tand­
a rd version of DOS without affecting.i ts normal 
operations and without requiring a reassembly of 
the whole thing to make our patches fit. In general, 
then, the smaller and fewer the patches, the better. 

The rea l problem here is the number of load 
immediate ins tructions, used to implement w hat 
are now to become invalid assumptions. If these 
were three-byte instructions (such as loads from a 
non-zero page memory loca tion), we wou ld have 
a simple task: Change the va lues in the locations 
being loaded . 

Since they are load immedia te instructions, 
though, our only choices are to either make large 
and cumbersome patches (generally JSRs to sub­
routines which will do the work, but remember 
tha t JSR occupies th ree bytes), use loads fro m 
zero page (a neat alternative, but we have no zero 
page available to us), or to continue to use load 
immediate. 

Self-Modifying Routines 
My choice? Continue to use load immediate. But 
how? By producing some (shudder a t this next 
phrase, please) self-modifying rou tines . Re­
member how I said at the beginning that I some­
times took the path of least resistance? This is one 
of those sometimes. 

The "trick" which allows my scheme to work 
is relatively simple: Every routine which needs a 
load immedia te changed is only used by DOS 2 
after a call has been made to SETUP. BaSically, 
SETUP examines the disk number and drive type 
and produces various pointers and values in fixed 
locations for use by other, higher-level routines. 
Wha t would be more appropria te than for SETUP 
to also set up the needed values which will be 
loaded in immediate mode? 

And this is, indeed , the plan I tried. At the 
point w here SETUP stores the drive type [92: 
5288], I placed a JSR to my patch-it routine. And 
my patch-it routine used the disk type information 
to determine which of a pair of immedia te va lues 
would be used in each of the cases noted above. 
It looked like it would work. 

FiHing The Patch Into DOS.SYS 
Except (You knew that was coming, didn't you?) 
w here do I put the patch? I have discussed this 
subject before, so let me succinctly say that the 
only sizable pa tch area in DOS.SYS is at location 

Moy1984 COMPUTEI 151 



$1501, in the gap between DOS.SYS and Mini-

DUP (the root of DUP.SYS). There are exactly 63

bytes available there. And my routine was about

85 bytes long.

The story of how I pared my patch down to

fit (just barely) will have to wait for next month.

Fortunately, it is a short patch. Also fortunately,

there are a couple of small patch spaces still float

ing around in DOS.

Incidentally, if you were looking for the con

tinuation of my notes on how to load saved binary

files, keep looking. It turns out that the subject

has direct bearing on what we are doing here, so

it seemed not inappropriate to postpone it a month

{or possibly two). ©
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characters simultaneously to the screen and primer - with 
SuperTerm. 

Also great for use with your own programs or most 
application programs. i.e .. word processors. Print modes: 
CBM Graphics !w/ many dot-addr printers}. TRANSLATE, 
OaisyTRANSLATE. CBM(True ASCII. and PIPELINE. 

Complete with printer cable and manual. On disk or cassette. 

VIC 3) and Corrmodont 64 we tradernalks 01 Commodore Bectronk:s, Ud. 



A BASIC
Cross-Reference

Jim Butterfield, Associote Editor

"Cross-Ref" is a valuable programming tool that serves

several purposes. Not only does it locate all line number

and variable references in a program, but it also helps

you prepare documentation and even tighten up your

program. It's for BASIC programs stored on disk and

will output to the screen or printer. For PET/CBM

(Upgrade and 4.0 BASIC) and Commodore 64.

"Cross-Ref" and "Cross-Ref64" will analyze a

BASIC program stored on disk and give you in

formation on all line number references and all

variable references.

It works only with programs written in

BASIC; it does not work with programs stored on

tape. A program SAVEd on disk may be manipu

lated as if it were a data file; but a program on

tape cannot be handled in that way.

All types of variables are detected and listed:

regular variables, strings, integer variables, and

arrays. This includes special variables such as TI,

TI$, or ST. If a variable name contains more than

two characters, only the first two will be shown.

(They're the only ones used by BASIC.) So HOUSE

is the same variable as HONK.

While Everything Is Fresh In Your Mind
If you have completed writing a program, the

Cross-Ref output will serve as a valuable piece of

documentation. As each line and variable is listed,

you may note its purpose while everything is

fresh in your mind: "Line 300 is the start of the

analysis: variable A$ is the name of the input

file...."

Even if your program is not complete, Cross-

Ref can be useful. In large programs, you may

wonder what variable names have been used;

you want to pick a fresh variable name that won't

conflict with anything else. Alternatively, a test

run may reveal a problem that shows up within

the subroutine that starts at line 750: You can find

all calls to that subroutine.

If you're thinking of tightening up your pro

gram, you may want to pack two or three lines of

code together into a single line. But you can't do

this if some of the lines are referenced elsewhere

in the program. Cross-Ref will tell you the story.

And if you're looking at somebody else's

program, and don't know, say, what variable V3

is being used for, you can run Cross-Ref and find

every occurrence of V3.

Running The Program

LOAD and RUN Cross-Ref. Be sure you place the

disk with the program you want to cross-reference

into the disk drive.

When Cross-Ref asks PROGRAM?, type in

the name of the program you wish to analyze.

You may use pattern matching if you wish: For

example, BAG* will match program name

BAGELS.

Everything happens very fast. The disk runs

for about the same amount of time that is needed

to load the program in question. Then you are

asked PRINTER? At that time, the cross-reference

is complete; the program wants to know where to

deliver the results. Answer Y or N.

Output may be to screen or printer. The line

number cross-reference appears first. The refer

enced line number appears, followed by a colon,

then the lines where it is used.

Then the variable cross-reference appears, in

alphabetical order. Arrays are shown with a single

left parenthesis, so that A(M + NV%) will be

shown as A(—and there will also be other entries

for M and NV%, of course.

Sometimes a variable or line number will be

used more than once on a single line of your pro

gram, for example, "100 X = X + 7:IF X>20 THEN

X = 0". In this case, the cross-reference forX will

show line 100 only once.

Machine Language For Speed
It's written mostly in machine language for speed.

An early BASIC version of this program appeared

in COMPUTE!, May/June 1980 (that's Issue 4); being

a BASIC program, it ran slo-o-o-owly. But it worked

on identical principles to this version of Cross-Ref.
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A BASIC 
Cross-Reference 

Jim Butterfield. f\ssociote Editor 

"Cross-Ref" is a valuable programming tool that serves 
several purposes. Not only does it locate all line number 
and variable references in a program , but it also helps 
you prepare documentation and even tighten up your 
program . It's for BASIC programs stored on disk and 
will output to the screen or printer. For PETICBM 
(Upgrade and 4.0 BASIC) and Commodore 64. 

"Cross-Ref" and "Cross-Ref64" will analyze a 
BASIC program stored on disk and give you in­
formation on all line number references and all 
variable references. 

It works only with programs written in 
BASIC; it does not work with programs stored on 
tape. A program SAVEd on disk may be manipu­
lated as if it were a data fil e; but a program on 
tape cannot be handled in that way. 

All types of variables are detected and listed: 
regular variables, strings, integer variables, and 
arrays . This includes special variables such as TI, 
TI$, or ST. If a variable name contains more than 
two characters, only the first two will be shown . 
(They're the only ones used by BASIC. ) So HOUSE 
is the same variable as HONK. 

While Everything Is Fresh .ln Your Mind 
If you have completed writing a program, the 
Cross-Ref output will serve as a valuable piece of 
documentation . As each line and variable is listed , 
you may note its purpose while everything is 
fresh in your mind: "Line 300 is the start of the 
analysis: variable A$ is the name of the input 
file .... " 

Even if your program is not complete, Cross­
Ref can be useful. In large programs, you may 
wonder what variable names have been used; 
you want to pick a fresh variable name that won' t 
conflict with anything else. Alternatively, a test 
run may reveal a problem that shows up within 
the subroutine that starts a t line 750: You can find 
all calls to that subroutine. 

If you're thinking of tigh tening up your pro­
gram, you may want to pack .two or three lines of 

code together into a single line. But you can' t do 
this if some of the lines are referenced elsewhere 
in the program. Cross-Ref will tell you the story. 

And if yo u' re looking at somebody else's 
program, and don' t know, say, what var iable V3 
is being used for, you can run Cross-Ref and find 
every occurrence of V3. 

Running The Program 
LOAD and RUN Cross-Ref. Be sure you place the 
disk with the program you want to cross-reference 
into the disk drive . 

When Cross-Ref asks PROGRAM?, type in 
the name of the program you wish to analyze. 
You may use pattern matching if you wish: For 
example, BAG* will match program name 
BAGELS. 

Everything happens very fast. The disk runs 
for about the same amount of time that is needed 
to load the program in question. Then you are 
asked PRINTER? At tha t time, the cross-reference 

. is complete; the program wants to know where to 
deliver the results. Answer Y or N . 

Output may be to screen or printer. The line 
number cross-reference appears first . The refer­
enced line number appears, followed by a colon, 
then the lines where it is used . 

Then the variable cross-reference appears, in 
alphabetical order . Arrays are shown with a single 
left parenthesis, so that A(M + NV%) will be 
shown as A(-and there will also be other entries 
for M and NV% , of course. 

Sometimes a variable or line number will be 
used more than once on a single line of your pro­
gram, for example, " 100 X = X + 7:IF X,20 THEN 
X = 0" . In this case, the cross-reference for X will 
show line 100 only once. 

Machine Language For Speed 
It' s written mostly in machine language for speed. 
An ea rly BASIC version of this program appeared 
in COMPUTE!, May/Jun e 1980 (that's Issue 4); being 
a BASIC program, it ran slo-o-o-owly. But it worked 
on identical principles to this version of Cross-Ref. 
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If you're interested in the mechanics, the next

few paragraphs give an insight into the unusual

logic of both the original BASIC version and the

machine language program presented here.

Because of the plethora of characters to be

analyzed, an unusual approach was taken. It

might be called a "state transition" program.

Here's the general idea. When we begin the

analysis of a BASIC line, we start in state A. In

this state, we are interested in only a few charac

ters: an alphabetic, which signals the start of a

variable; a GOTO, THEN, or GOSUB, which sig

nals that a line number may be coming; a REM,

which indicates we should ignore everything up

to the end of the line; quote marks, which tell us

that the next few characters will not be of interest

to us; and binary zero, which signals end of line.

If we don't see any of these characters, we

remain in state A and get the next character,

throwing the old one away. But if we do see a

character of interest, we switch to a new state.

Suppose we're looking at a line that says:

FOR J = 1 TO 9:X35$ = "HELLO":GOTO 500

We start in state A. The first thing we get is the

FOR—it's not a character, but a specially coded

token. Throw it away; it's not on our list. Con

tinuing on our line, we see a space, which we

trash, followed by the letter J. Aha! It's an al

phabetic, which tells us "we're in a variable—start

collecting characters." At this point we don't know

if the variable is called J, J5, JEEPERS, or JR$. We

collect the J and switch to state B.

In state B, we are looking for a whole different

set of characters. Alphabetic and numeric charac

ters will be collected into our variable name and

will move us to state C. On the other hand, a dollar

or percent sign will also be collected, but will move

us to state E, where we look for a possible array.

Continuing the options: a left parenthesis would

signal an array; collect it and wrap up this label.

A space will be ignored. Almost anything else (in

our example, the equals token) will cause the label

to be wrapped up and put away, returning us to

state A.

Back in state A again, we throw away the

equals, the 1 character, the space, the TO token,

the 9, and the colon. Suddenly we hit the X: Collect

it, and we're off to state B again. This time, state

C finds a numeric, collects it, and switches us to

state D. State D throws away the 5. We stay in

state D and discover the dollar sign, which is duly

collected, and we flip to state E. The equals sign

drops us back to state A; but we wrap up the col

lected characters X3$ and enter them into the re

sults table. And so on. Each individual state

searches for its own set of characters which trigger

an action and a movement to another state.

The program to do all this is surprisingly
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small. The state transition table that directs the pro

gram from one state to another is surprisingly big.

There are tricky bits, some of which involve

the strange syntax of the PRINT statement. It's

possible to write BASIC lines such as:

PRINT A$B$C%D(3)E

I'd much rather use semicolons to separate those

variables, but since we're allowed to code that

way, extra programming must be added to Cross-

Ref to pick out the variables when they are mushed

together like that.

Typing Cross Reference

Both the PET/CBM and 64 versions of this program

use a special technique to attach the machine lan

guage to the BASIC portion of the program. The

ML is located immediately following the end of

the BASIC program, then the zero-page pointer

to the end of the program is changed to point to

the end of the ML. This fools the computer into

treating the ML as part of the BASIC program.

To enter the PET/CBM version, first type in

Program 1. You must enter it exactly as it is shown

because the ML must begin at exactly the end of

BASIC. You can check by typing the following

line in direct mode:

PRINT PEEK(1261),PEEK(1262),PEEK{1263)

If you have entered Program 1 correctly, you'll

see:

58 160 52

If these are not the values you get, check for spaces

added or left out. When you have Program 1

entered correctly, type the following line in direct

mode:

POKE 41,10:POKE 2560,0:NEW

Then type in and RUN Program 2. Program 2 will

check for DATA statement errors as it POKEs the

ML into the proper locations. If no errors are de

tected, the program will change the pointers in

zero page to attach the ML to the BASIC from

Program 1. When you type LIST after Program 2

is finished, you should see the lines from Program

1. Although it doesn't show, the ML POKEd by

Program 2 is also in place. You should immediately

SAVE a copy of the completed Cross-Ref program.

You will not need the old Program 1 or 2 again.

The 64 Version

To enter the 64 version (Program 3), you must use

the MLX machine language editor. If you have

not already typed in MLX from a previous issue

of COMPUTE!, there's a copy elsewhere in this

issue. Be sure you read the accompanying article

and understand how to use MLX before you begin

typing in the data from Program 3. The MLX listing

in Program 3 contains the BASIC as well as the

ML portions of Cross-Ref, so no separate BASIC

If you 're interested in the mechanics, the next 
few paragraphs give an insight into the unusual 
logic of both the original BASIC version and the 
machine language program presented here . 

Because of the ple thora of characters to be 
analyzed, an unusual a pproach was ta ken. It 
might be called a "state transition" program . 

H ere' s the general idea. When we begin the 
analysis of a BASIC line, we start in state A. In 
this state, we are interested in only a few charac­
ters: an alphabetic, which signals the start of a 
variable; a GOTO, THEN, or GOSUB, which sig­
nals that a line number may be coming; a REM, 
which indicates we should ignore everything up 
to the end of the line; quote marks, which tell us 
that the next few characters will not be of interest 
to us; and binary zero, which signals end of line . 

If we don' t see any of these characters, we 
remain in state A and get the next character, 
throwing the old one away. But if we d o see a 
character of interest, we switch to a new s ta te . 

Suppose w e' re lookin g at a line that says: 

FOR J = 1 TO 9:X3S$ = " HELLO" :GOTO 500 

We start in state A. The first thing we ge t is the 
FOR-it's not a cha racter, but a specia lly coded 
token. Throw it away; it's not on our list. Con­
tinuing on our line, we see a space, which we 
trash, followed by the letter j. Aha! It's an al­
phabetic, which tells u s " w e' re in a va riable-start 
collecting characters ." At this point we don' t know 
if the variable is called J, J5, JEEPERS, or JR$. We 
collect the J and switch to state B. 

In state B, we are looking for a wh ole different 
set of characters . Alphabetic and numeric charac­
ters will be collected into our variable name and 
w ill move us to s tate C. On the other hand, a dollar 
or percent sign w ill also be collected, but will move 
us to state E, where we look for a possible array. 
Continuing the options: a left parenthesis would 
signal an array; collect it and w rap up this label. 
A space will be ignored . Almost anything else (in 
our example, the equals token) will cause the label 
to be wrapped up and put away, returning us to 
state A. 

Back in sta te A again, we throw away the 
equals, the 1 character, the space, the TO token, 
the 9, and the colon. Suddenly we hit the X: Collect 
it, and we're off to state B again . This time, state 
C find s a numeric, collects it, and switches us to 
state D. State D throws away the 5. We stay in 
sta te D and discover the d ollar sign , which is duly 
collected , and w e flip to state E. The equals sign 
drops us back to state A; but we wrap up the col­
lected characters X3$ and enter them into the re­
sults table. And so on . Each individual state 
searches for its own set of characters w hich trigger 
an action and a movement to another state. 

The program to do all this is surprisingly 
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small. The state transition table that directs the pro­
gram from one sta te to another is surprisingly big. 

There are tricky bits, some of which involve 
the strange syntax of the PRINT statement. It's 
possible to write BASIC lines such as : 

PRINT A$BSC% D(3)E 

I'd much ra ther use semicolons to separate those 
variables, but since we're allowed to code that 
way, extra programming must be added to Cross­
Re f to pick out the varia bles w hen they are mushed 
together like tha t. 

Typing Cross Reference 
Both the PET/CBM and 64 versions of this program 
use a specia l technique to attach the machine lan­
guage to the BASIC portion of the program . The 
ML is loca ted immediately fo llowing the end of 
the BASIC program, then the zero-page pointer 
to the end of the p rogram is changed to pOint to 
the end of the ML. This fools the computer into 
trea ting the ML as part of the BASIC program . 

To enter the PET/CBM version, firs t type in 
Program 1. You must enter it exactly as it is shown 
because the ML must begin a t exactly the end of 
BASIC. You can check by typi ng the fo llowing 
line in direct mode: 

PRINT PEEK(1261),PEEK(1262),PEEK(1263) 

If you have entered Program 1 correctly, you' ll 
see: 

58 160 52 

If these are not the values you get, check for spaces 
added or left out. When you have Program 1 
entered correctly, type the fo llowin g line in direct 
mod e: 

POKE 41,10:POKE 2560,0:NEW 

Then type in and RUN Program 2. Program 2 will 
check for DATA statement errors as it PO KEs the 
ML in to the proper loca tions. If no errors are de­
tected , the program will change the pointers in 
zero page to attach the ML to the BASIC from 
Program 1. When you type LIST after Program 2 
is fini shed, you should see the lines from Program 
1. Although it doesn' t show, the ML POKEd by 
Progra m 2 is also in p lace. You should immed ia tely 
SAVE a copy of the com pleted Cross-Ref p rogram . 
You will not need the old Program 1 or 2 again. 

The 64 Version 
To enter the 64 version (Program 3), you must use 
the MLX machine language editor. If you have 
not already typed in MLX from a previous issue 
of COMPUTE!, there's a copy elsewhere in this 
issue. Be sure you read the accompanying article 
and understand how to use MLX before you begin 
typing in the d ata from Program 3. The MLX listing 
in Program 3 contains the BASIC as well as the 
ML portions of Cross-Ref, so no separate BASIC 



program must be typed in. MLX makes things

much easier—it's a program worth SAVEing for

this, and future, programs.

Because Cross-Ref begins at the default start-

of-BASIC address (where MLX would normally

be located), you must adjust the 64 so that the

BASIC area for MLX is above the area of memory

which Cross-Ref will occupy. Do this by typing

the following line in direct mode (no line number):

POKE 44,16:POKE 642,16:POKE 4096,0:NEW

If you do not finish typing all of Program 3 in one

session, see the instructions in the MLX article on

saving an unfinished version of your work. Note

that you must also type the direct mode line above

before loading MLX again to continue your work.

When MLX is first RUN, it will ask you for a

starting and ending address. For Cross-Ref, the

proper values are:

starting address

ending address

2049

3398

Use the MLX Save option to make a copy of your

work. The version of Cross-Ref created by MLX

can then be LOADed and RUN like a regular

BASIC program.

An early version of Cross-Ref for PET/CBM,

called XREF, was published in Cursor magazine

(which came on cassette tape), issue 25. The details

are different, but the program's general speed

and other characteristics are about the same.

Could Cross-Ref be expanded to analyze other

features? For example, FOR/NEXT loop matches

or OPEN and CLOSE statements together with

associated file usage? Perhaps, but I think not.

Whether or not it's a good idea, BASIC allows a

single FOR statement to be matched with more

than one NEXT (and vice versa, for that matter).

Files can be opened, closed and used with variable

logical file numbers—for example, PRINT#X,

"HELLO"—so that a single file's activity is difficult

to trace. Cross-Ref wasn't constructed to follow

the logic of your program, only the mechanics.

You should find Cross-Ref a very useful pro

gramming support tool. You might discover that

it leads to better programming.

The programs are set up for normal Commo

dore printers. If you have a printer that specifically

needs a line feed character to be sent, you should

modify Cross-Ref64 only as follows:

POKE 3181,10

POKE 3223,10

Program 1: BASIC Portion Of PET/CBM Version
100 PRINT"{CLR}CR0SS REF":PRINT"

{SHIFT-SPACE}{4 SPACES}JIM BUTTERFIEL
D"

115 W=6:IFPEEK(32808)=32THENW=11
120 CLOSE1:INPUT"NAME OF PROGRAM";N$

130 OPEN1,8,3,N$+",P,R":GET#1,X$,YS:IFX$<

>CHR$(1)GOTO120

190 SYS1668:CLOSE1:INPUT"PRINTER";Z$:P=3:

IFASC(Z$)=89THENP=4:W-11

200 OPEN4,P:PRINT#4,"CROSS-REF: ";N?:POKE

208,W:SYS2102:PRINT#4:CLOSE4

Program 2: Loader For PET/CBM ML Portion

100 SA=1267:SL=200

110 FOR 1=0 TO 8

120 CK=0:AD=SA+(I*120):LN=SL+(1*150)

130 FOR J=0 TO 119

140 READ BY:CK=CK+BY:POKE AD+J,BY

150 NEXT J:READ CVrIF CK<>CV THEN 190

160 NEXT I:PRINT "MACHINE LANGUAGE IS LOA

DED"

170 POKE 40,1:POKE 41,4:POKE 42,43:POKE 4

3,9

180 POKE 44,43:POKE 45,9:P0KE 46,43:POKE

{SPACE}47,9:END

190 PRINT "DATA ERROR IN LINES";LN;"-";LN

+140:STOP

200 DATA 0,0,0,0,0,0,0,0

210 DATA 0,0,0,0,0,0,11,11

220 DATA 11,11,11,11,11,11,11,11

230 DATA 11,11,11,11,11,11,11,11

240 DATA 11,11,11,11,11,11,11,11

250 DATA 11,11,11,11,11,11,11,5

260 DATA 11,3,3,3,11,4,11,11

270 DATA 11,9,11,11,11,2,2,2

280 DATA 2,2,2,2,2,2,2,8

290 DATA 11,11,11,11,11,11,1,1

300 DATA 1,1,1,1,1,1,1,1

310 DATA 1,1,1,1,1,1,1,1

320 DATA 1,1,1,1,1,1,1,1

330 DATA 11,11,11,11,11,11,11,11

340 DATA 11,11,11,11,11,11,11,11

345 DATA 774

350 DATA 11,11,11,11,11,11,11,11

360 DATA 11,11,11,11,11,11,11,11

370 DATA 11,11,11,11,11,11,11,11

380 DATA 7,11,11,11,11,11,10,10

390 DATA 11,11,10,11,6,11,11,11

400 DATA 11,11,11,11,11,11,11,11

410 DATA 11,11,11,11,11,11,11,11

420 DATA 11,9,11,11,10,11,11,11

430 DATA 11,11,11,11,11,11,11,11

440 DATA 11,11,11,11,11,11,11,11

450 DATA 11,11,11,11,11,11,11,11

460 DATA 11,11,11,11,11,11,11,11

470 DATA 10,11,11,11,11,11,11,11

480 DATA 11,11,11,11,11,11,11,11

490 DATA 11,11,11,11,11,11,11,11

495 DATA 1304

500 DATA 11,11,11,11,11,11,11,11

510 DATA 11,11,11,11,11,11,11,11

520 DATA 11,11,11,11,11,11,11,11

530 DATA 11,11,11,11,11,0,12,12

540 DATA 12,12,12,12,12,12,12,12

550 DATA 12,0,224,72,12,12,24,36

560 DATA 48,12,12,60,12,0,24,24

570 DATA 24,24,12,24,24,24,24,24

580 DATA 24,0,36,36,36,36,36,36

590 DATA 36,36,36,36,36,0,48,48

600 DATA 48,48,48,48,48,12,48,48

610 DATA 48,0,224,212,12,12,24,36

620 DATA 48,12,60,60,12,0,72,72

630 DATA 12,12,24,36,48,12,12,60

640 DATA 12,0,12,212,12,12,24,36

645 DATA 3507

650 DATA 48,12,60,60,12,0,236,236

660 DATA 248,140,24,36,48,12,12,60

670 DATA 12,0,108,108,248,140,24,36
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program must be typed in . MLX makes things 
milch easier- it's a p rogram worth SA VEing for 
this, and future, programs. 

Because Cross-Ref begins at the default start­
of-BASIC address (where MLX would normally 
be located), you must adjust the 64 so that the 
BASIC area for MLX is above the area of memory 
which Cross-Ref will occupy. Do this by typing 
the following line in direct mode (no line number): 

POKE 44,16:POKE 642,16:POKE 4096,0:NEW 

If you do not fini sh typing all of Program 3 in one 
session, see the ins tructions in the MLX article on 
saving an unfinished version of your work. Note 
that you must also type the direct mode line above 
before loading MLX again to continue your work. 

When MLX is first RU N, it will ask you for a 
starting and ending address . For Cross-Ref, the 
proper va lues are: 

starting address 2049 
ending address 3398 

Use the MLX Save option to make a copy of your 
work. The version of Cross-Ref crea ted by MLX 
can then be LOADed and RUN like a regular 
BASIC progra m. 

An ea rly versio n of Cross-Ref for PET/CBM, 
ca lled XREF, was published in Cursor magazine 
(w hich came on casse tte tape), issue 25. The details 
are different, but the program's general speed 
and other cha racteristics are about the same. 

Could Cross-Ref be expanded to analyze other 
features? For example, FOR/NEXT loop matches 
or OPEN and CLOSE s tatements toge ther with 
associated file usage? Perhaps, but I think not. 
Whether or not it's a good idea, BASIC allows a 
single FOR sta tement to be matched with more 
than one NEXT (and vice versa, for that matter). 
Files can be opened, closed and used with variable 
logical fil e numbers- for example, PRlNT#X, 
"HELLO"- so tha t a single fil e's activity is difficult 
to trace . Cross-Ref wasn' t cons tructed to follow 
the logic of your program, only the mechanics. 
You should find Cross-Ref a very useful pro­
gramming support tool. You might discover that 
it leads to be tter programming. 

The programs are se t up for normal Commo­
dore printers . If you have a printer tha t specifically 
needs a line feed character to be sent, you should 
modify Cross-Ref64 only as follows: 

POKE 3181,10 
POKE 3223,10 

Program 1: BASIC Portion Of PET/CBM Version 
H!l0 PRINT" {CLRlcROSS REF" :PRINT" 

(SHIFT-SPACE1{4 SPACES1JIM BUTTERFIEL 
D" 

115 W=6:IFPEEK(32808)=32THENW=11 
120 CLOSEl:INPUT"NAME OF PROGRAM";N$ 
1300PENl,8,3, N$ +II,P,R" :GETtl,X$,Y$ :IFX$< 

>CHR$(1)GOT0120 

190 SYS1668:CLOSEl:INPUT"PRINTER";Z$:P=3: 
IFASC(Z$)=89THENP=4:W=11 

200 OPEN4,P:PRINTt4 ," CROSS - REF: ";N$ :POKE 
208,W:SYS2102:PRINTt4:CLOSE4 

Program 2: Loader For PET/CBM ML Portion 
100 SA=1267 :SL=200 
110 FOR 1=O TO 8 
120 CK=0:AD=SA+(I*120):LN=SL+(I*150) 
130 FOR J=0 TO 119 
140 READ BY:CK=CK+BY:POKE AD+J,BY 
150 NEXT J: READ CV: IF CK <> CV THEN. 190 
160 NEXT I:PRINT "MACHINE LANGUAGE IS LOA 

OED" 
170 POKE 40,1:POKE 41,4:POKE 42,43 : POKE 4 

3,9 
180 POKE 44,43:POKE 45,9:POKE 46 , 43:POKE 

{SPACEI47,9:END 
190 PRINT "DATA ERROR IN LINES"iLNi"-"iLN 

+140:STOP 
200' DATA 0,0,0,0,0,0,0,0 
210' DATA 0,0,0,0,0,0,11,11 
220 DATA 11,11,11,11,11,11,11,11 
230' DATA 11,11,11,11,11,11,11,11 
240 DATA 11,11,11,11,11,11,11 , 11 
250 DATA 11,11,11,11,11,11,11,5 
260 DATA 11,3,3,3,11,4,11,11 
270 DATA 11,9,11,11,11,2,2,2 
280 DATA 2,2,2,2,2,2,2,8 
290 DATA 11,11,11,11,11,11,1,1 
300 DATA 1 , 1 , 1 , 1,1,1,1,1 
310 DATA 1,1,1,1,1,1,1,1 
320 DATA 1,1,1,1,1,1,1,1 
330 DATA 11,11,11,11 ,11, 11 , 11,11 
340 DATA 11,11,11,11,11,11,11,11 
345 DATA 774 
350 DATA 11,11,11,11,11,11,11,11 
360 DATA 11,li,11,11,11,11,11,11 
370 DATA 11,11,11,11,11,11,11,11 
380 DATA 7,11,11,11,11,11,10,10 
390 DATA 11,11,10,11,6,11,11,11 
400 DATA 11,11,11,11,11,11,11,11 
410 DATA 11,11,11,11,11,11,11,11 
420 DATA 11,9,11,11,10,11,11,11 
430 DATA 11,11,11,11,11,11,11,11 
440 DATA 11,11,11,11,11,11,11,11 
450 DATA 11,11,11,11,11,11,11,11 
460 DATA 11,11,11,11,11,11,11,11 
470 DATA 10,11,11,11,11,11,11,11 
480 DATA 11,11,11,11,11,11,11,11 
490 DATA 11,11,11,11,11,11,11,11 
495 DATA 1304 
500 DATA 11,11,11,11,11,11,11,11 
510 DATA 11,11,11,11,11,11,11,11 
520 DATA 11,11,11,11,11,11,11,11 
530 DATA 11,11,11,11,11,O,12,12 
540 DATA 12,12,12,12,12,12,12,12 
550 DATA 12,O,224,72,12,12,24,36 
560 DATA 48,12,12,60,12,O,24,24 
570 DATA 24,24,12,24,24,24 , 24 ,24 
580 DATA 24,0,36 , 36,36,36,36,36 
590 DATA 36,36,36,36,36,O,48,48 
600 DATA 48,48,48,48,48,12,48,48 
610 DATA 48,O,224,212,12,12,24,36 
620 DATA 48,12,60,60,12,0,72,72 
630 DATA 12,12,24,36,48,12,12,60 
640 DATA 12,O,12,212,12,12,24,36 
645 DATA 3507 
650 DATA 48,12,60,60 ,12, O,236,236 
660 DATA 248,140,24,36,48,12,12,60 
670 DATA 12,O,108,108,248,140,24,36 
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680 DATA 48,12,12,60,12,0,120,12

690 DATA 12,140,24,36,48,12,12,60

700 DATA 12,162,1,32,198,255,32,54

710 DATA 7,169,0,133,190,169,11,133

720 DATA 191,169,6,133,185,162,13,189

730 DATA 29,9,157,249,10,202,16,247

740 DATA 48,7,32,204,255,96,32,179

750 DATA 7,32,228,255,32,228,255,240

760 DATA 241,169,0,133,192,169,10,133

770 DATA 193,32,228,255,133,90,32,228

780 DATA 255,133,89,162,12,134,184,32

790 DATA 228,255,201,32,240,249,170,189

795 DATA 12998

800 DATA 0,5,168,177,184,16,3,32

810 DATA 11,7,41,127,164,184,133,184

820 DATA 201,84,176,7,192,84,144,3

830 DATA 32,64,7,201,120,208,19,192

840 DATA 120,208,15,142,122,2,32,64

850 DATA 7,174,122,2,169,12,133,184

860 DATA 208,205,201,0,240,160,208,191

870 DATA 41,127,72,201,84,240,20,138

880 DATA 162,0,180,84,192,32,240,7

890 DATA 232,224,5,208,245,240,18,149

900 DATA 84,240,14,138,162,0,180,85

910 DATA 148,84,232,224,4,208,247,133

920 DATA 88,104,96,162,4,169,32,149

930 DATA 84,202,16,251,96,72,165,192

940 DATA 164,193,56,233,7,133,186,176

945 DATA 14445

950 DATA 1,136,132,187,201,0,152,233

960 DATA 10,144,20,160,4,185,84,0

970 DATA 209,186,208,5,136,16,246,48

980 DATA 73,165,186,164,187,208,219,165

990 DATA 192,164,193,133,188,132,189,56

1000 DATA 233,7,176,1,136,133,186,132

1010 DATA 187,201,0,152,233,10,144,21

1020 DATA 160,6,56,177,186,145,188,249

1030 DATA 84,0,136,16,246,144,6,165

1040 DATA 186,164,187,208,214,160,6,185

1050 DATA 84,0,145,188,136,16,248,24

1060 DATA 165,192,105,7,133,192,144,2

1070 DATA 230,193,32,54,7,104,96,96

1080 DATA 165,190,164,191,133,186,132,187

1090 DATA 56,165,192,233,0,141,122,2

1095 DATA 15395

1100 DATA 165,193,233,10,141,123,2,13

1110 DATA 122,2,240,227,24,173,122,2

1120 DATA 101,186,133,190,133,188,173,123

1130 DATA 2,101,187,133,191,133,189,32

1140 DATA 39,8,165,192,56,233,7,164

1150 DATA 193,176,1,136,133,192,132,193

1160 DATA 201,0,152,233,10,144,184,165

1170 DATA 188,164,189,56,233,7,176,1

1180 DATA 136,133,188,132,189,160,6,56

1190 DATA 177,186,145,188,241,192,136,16

1200 DATA 247,144,6,32,39,8,76,250

1210 DATA 7,160,6,177,192,145,188,136

1220 DATA 16,249,48,190,165,186,164,187

1230 DATA 56,233,7,176,1,136,133,186

1240 DATA 132,187,96,162,4,134,84,32

1245 DATA 15168

1250 DATA 201,255,169,0,160,11,133,186

1260 DATA 132,187,160,4,185,84,0,209

1270 DATA 186,208,5,136,16,246,48,34

1280 DATA 169,13,32,210,255,169,10,32

1290 DATA 210,255,160,0,177,186,153,84

1300 DATA 0,32,210,255,200,192,5,144

1310 DATA 243,169,58,32,210,255,169,0

1320 DATA 133,188,230,188,165,188,197,208

1330 DATA 144,22,169,13,32,210,255,169

1340 DATA 10,32,210,255,160,5,169,32
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1350

1360

1370

1380

1390

1395

1400

1410

1420

1430

1440

1450

1460

1470

1480

1490

1500

1510

1520

1530

1540

1545

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

Program

2049

2055

2061

2067

2073

2079

2085

2091

2097

2103

2109

2115

2121

2127

2133

2139

2145

2151

2157

2163

2169

2175

2181

2187

2193

2199

2205

2211

2217

2223

2229

2235

2241

2247

2253

2259

2265

2271

2277

2283

2289

2295

2301

2307

2313

2319

2325

:043,

:032,

:032,

:153,

:032,

:085,

:073,

:052,

:048,

:000,

:078,

:070,

:082,

:036,

:159,

:044,

:080,

:035,

:089,

:179,

:137,

:008,

:057,

:133,

:084,

:036,

:139,

:178,

:052,

:000,

:052,

:044,

:083,

:032,

:151,

:058,

:058,

:000,

:000,

:000,

:000,

:000,

:000,

:011,

:011,

:011,

:011,

32,210,25 5,136,16,248,48,222

160,5,177,186,133,90,200,177

186,133,89,32,225,255,164,151

200,208,248,32,192,8,24,165

186,164,187,105,7,144,1,200

16229

133,186,132,187,197,190,165,187

229,191,144,134,96,169,0,162

2,157,122,2,202,16,250,120

248,160,15,6,89,38,90,162

2,189,122,2,125,122,2,157

122,2,202,16,244,136,16,23 5

216,88,162,0,169,48,133,189

134,192,189,122,2,72,74,74

74,74,9,48,32,16,9,104

41,15,9,48,224,2,208,2

198,189,32,16,9,166,192,232

224,3,144,220,96,197,189,208

4,169,32,208,2,198,189,76

210,255,0,0,0,0,0,0

0,78,79,78,69,32,0,0

12648

3: MLX Listing For 64
008,100,000,153,034,083

067,082,079,083,083,177

082,069,070,034,058,102

034,160,032,032,032,206

074,07 3,077,03 2,066,12 3

084,084,069,082,070,249

069,076,068,034,000,101

008,115,000,087,178,227

054,000,081,008,120,104

160,049,058,133,034,2 33

065,077,069,032,079,205

032,080,082,079,071,225

065,077,034,059,078,212

000,126,008,130,000,123

049,044,056,044,051,23 2

078,036,170,034,044,241

044,082,034,058,161,044

049,044,088,036,044,143

036,058,139,088,036,043

177,199,040,049,041,032

049,050,048,000,176,069

190,000,158,050,054,075

050,058,160,049,058,053

034,080,082,073,078,107

069,082,034,059,090,051

058,080,178,051,058,100

198,040,090,036,041,189

056,057,167,080,178,111

058,087,178,049,049,130

224,008,200,000,159,254

044,080,058,152,052,107

034,067,082,079,083,064

045,082,069,070,058,088

034,059,078,036,058,240

049, 05"7, 048, 044, 087,129
158,051,049,051,054,120

152,052,058,160,052,237

000,000,000,000,000,223

000,000,000,000,000,229

000,000,000,000,000,235
000,000,000,000,000,241

000,000,000,000,000,247

000,000,000,011,011,019

011,011,011,011,011,069

011,011,011,011,011,075

011,011,011,011,011,081

011,011,011,011,011,087

680 DATA 48,12,12,60,12,0,120,12 1350 DATA 32,210,255,136,16,248,48,222 
690 DATA 12,140,24,36,48,12,12,60 1360 DATA 160,5,177,186,133,90,200,177 
700 DATA 12,162,1,32,198,255,32,54 1370 DATA 186,133,89,32,225,255,164,151 
710 DATA 7,169,0,133,190,169,11,133 1380 DATA 200,208,248,32,192,8,24,165 
720 DATA 191,169,6,133,185,162,13,189 1390 DATA 186,164,187,105,7,144,1,200 
730 DATA 29,9,157,249,10,202,16,247 1395 DATA 16229 
740 DATA 48,7,32,204,255,96,32,179 1400 DATA 133,186,132,187,197,190,165,187 
750 DATA 7,32,228,255,32,228,255,240 1410 DATA 229,191,144,134,96,169,0,162 
760 DATA 241 ,169,0,133,192,169,10,133 1420 DATA 2,157,122,2,202,16,250,120 
770 DATA 193,32,228,255,133,90,32,228 1430 DATA 248,160,15,6,89,38,90,162 
780 DATA 255,133,89,162,12,134,184,32 1440 DATA 2,189,122,2,125,122,2,157 
790 DATA 228,255,201,32,240,249,170,189 1450 DATA 122,2,202,16,244,136,16,235 
795 DATA 12998 1460 DATA 216,88,162,0,169,48,133,189 
800 DATA O,5,168,177,184,16,3,32 1470 DATA 134,192,189,122,2,72,74,74 
810 DATA 11,7,41,127,164,184,133,184 1480 DATA 74,74,9,48,32,16,9,104 
820 DATA 201,84,176,7,192,84,144,3 1490 DATA 41,15,9,48,224,2,208,2 
830 DATA 32,64,7,201,120,208,19,192 1500 DATA 198,189,32,16,9,166,192,232 
840 DATA 120,208,15,142,122,2,32,64 1510 DATA 224,3,144,220,96,197,189,208 
850 DATA 7,174,122,2,169,12,133,184 1520 DATA 4,169,32,208,2,198,189,76 
860 DATA 208,205,201,0,240,160,208,191 1530 DATA 210,255,0,0,0,0,0,0 
870 DATA 41,127,72,201,84,240,20,138 1540 DATA 0,78,79,78,69,32,0,0 
880 DATA 162,0,180,84,192,32,240,7 1545 DATA 12648 
890 DATA 232,224,5,208,245,240,18,149 Program 3: MLX Listing For 64 900 DATA 84,240,14,138,162,0,180,85 
910 DATA 148,84,232,224,4,208,247,133 2049 :043,008,100 ,000,153, 034 , 083 
920 DATA 88,104,96,162,4,169,32,149 2055 :032,067 ,082,079,083,083,177 
930 DATA 84,202,16,251,96,72,165,192 2061 :032,082,069,070,034,058 ,1 02 
940 DATA 164,193,56,233,7,133,186,176 2067 :153,034,160,032,032,032,206 
945 DATA 14445 2073 :032 ,074,073,077,032,066,123 
950 DATA 1,136,132,187,201,0,152,233 2079 :085,084,084,069,082,070,249 
960 DATA 10,144,20,160,4,185,84,0 2085 :073,069,076,068,034,000,101 
970 DATA 209,186,208,5,136,16,246,48 2091 :052,008,115,000,087,178,227 
980 DATA 73,165,186,164,187,208,219,165 2097 :048,054,000,081,008,120,104 
990 DATA 192,164,193,133,188,132,189,56 2103 :000,160,049,058,133,034,233 
1000 DATA 233,7,176,1,136,133,186,132 2H'9 :078,065,077,069,032,079,205 
1010 DATA 187,201,0,152,233,10,144,21 2115 :070,032,080,082,079,071,225 
1020 DATA 160,6,56,177,186,145,188,249 2121 :082,065,077,034,059,078,212 
1030 DATA 84,0,136,16,246,144,6,165 2127 :036,000,126,008,130,000,123 
1040 DATA 186,164,187,208,214,160,6,185 2133 :159,049,044,056,044,051,232 
1050 DATA 84,0,145,188,136,16,248,24 2139 :044,078,036,170,034,044,241 
1060 DATA 165,192,105,7,133,192,144,2 2145 :080,044,082,034,058,161,044 
1070 DATA 230,193,32,54,7,104,96,96 2151 :035,049,044,088,036,044,143 
1080 DATA 165,190,164,191,133,186,132,187 2157 :089,036,058,139,088,036,043 
1090 DATA 56,165,192,233,0,141,122,2 2163 :179,177,199,040,049,041,032 
1095 DATA 15395 2169 :137 ,049,050,048,000,176,069 
1100 DATA 165,193,233,10,141,123,2,13 2175 :008,190,003,158,050,054,075 
1110 DATA 122,2,240,227,24,173,122,2 2181 :057,050,058,160,049,058,053 
1120 DATA 101,186,133,190,133,188,173,123 2187 :133,034,080,082,073,078,107 
1130 DATA 2,101,187,133,191,133,189,32 2193 :084,069,082,034,059,090,051 
1140 DATA 39,8,165,192,56,233,7,164 2199 :036,058,080,178,051,058,100 
1150 DATA 193,176,1,136,133,192,132,193 2205 :139,198,040,090,036,041,189 
1160 DATA 201 ,0 ,152,233,10,144,184,165 2211 :178,056,057 ,167,080,178,111 
1170 DATA 188,164,189,56,233,7,176,1 2217 :052,058,087,178,049,049,130 
1180 DATA 136,133,188,132,189,160,6,56 2223 :000,224,008,200,000,159,254 
1190 DATA 177,186,145,188,241,192,136,16 2229 :052,044,080,058,152,052,107 
1200 DATA 247,144,6,32,39,8,76,250 2235 :044,034,067,082,079,083,064 
1210 DATA 7,160,6,177,192,145,188,136 2241 :083,045,082,069,070,058,088 
1220 DATA 16,249,48,190,165,186,164,187 2247 :032,034,059,078,036,058,240 
1230 DATA 56,233,7,176,1,136,133,186 2253 :151,049,0~7,048,044,087,129 
1240 DATA 132,187,96,162,4,134,84,32 2259 :058,158,051,049,051,054,120 
1245 DATA 15168 2265 :058,152,052,058,160,052,237 
1250 DATA 201,255,169,0,160,11,133,186 2271 :000,300,000,000,000,000,223 
1260 DATA 132,187,160,4,185,84,0,209 2277 :000,000,000,000,000,000,229 
1270 DATA 186,208,5,136,16,246,48,34 2283 :000,000,000,000,003,000,235 
1280 DATA 169,13,32,210,255,169,10,32 2289 :000,000,000,000,000,000,241 
1290 DATA 210,255,160,0,177,186,153,84 2295 :000,000,000,000,000,000,247 
1300 DATA 0,32,210,255,200,192,5,144 2301 :000,000 ,000,000,011 ,011 ,019 
1310 DATA 243,169,58,32,210,255,169,0 2307 :011,011,011,011,011,011,069 
1320 DATA 133,188,230,188,165,188,197,208 2313 :011,011,011,011,311,011,075 
1330 DATA 144,22,169,13,32,210,255,169 2319 :011,011,011,011,011,011,081 
1340 DATA 10,32,210,255,160,5,169,32 2325 :011,011,011,011,011,011,087 
156 COMPUTE! Moy1984 



2331

2337

2343

2349

2355

2361

2367

2373

2379

2385

2391

2397

2403

2409

2415

2421

2427

2433

2439

2445

2451

2457

2463

2469

2475

2481

2487

2493

2499

2505

2511

2517

2523

2529

2535

2541

2547

2553

2559

2565

2571

2577

2583

2589

2595

2601

2607

2613

2619

2625

2631

2637

2643

2649

2655

2661

2667

2673

2679

2685

2691

2697

2703

2709

2715

2721

2727

2733

2739

2745

2751

2757

:002,

:002,

:001,

:001,

;001,

:001,

1011,

1011,

1011,

1010,

:011,

1011,

:011,

1011,

:011,

.011,

1011,

1011,

1011,

;012,

;012,

:024,

1012,

1012,

1024,

:036,

1036,

;048,

1048,

:024,

1012,

1024,

1012,

;024,

1012,

1024,

:012,

1024,

1012,

1012,

1032,

1075,

1010,

1052,

:016,

255,

i228,

241,

■014,

133,

092,

011,

005,

004,

011,

002,

008,

011,

001,

001,

001,

001,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

000,

012,

000,

036,

000,

024,

000,

036,

000,

048,

000,

036,

000,

036,

000,

036,

000,

036,

000,

036,

000,

036,

162,

054,

169,

133,

013,

247,

096,

255,

169,

133,

093,

162,

011,

011,

011,

011,

002,

011,

001,

001,

001,

001,

001,

011,

011,

011,

011,

011,

011,

007,

010,

006,

011,

011,

011,

010,

011,

011,

011,

011,

011,

010,

011,

011,

011,

011,

011,

011,

011,

011,

012,

012,

224,

048,

024,

024,

036,

036,

048,

048,

224,

048,

072,

048,

012,

048,

236,

048,

108,

048,

120,

048,

001,

011,

015,

070,

157,

048,

032,

032,

000,

078,

032,

012,

011,

003,

011,

002,

002,

011,

001,

001,

001,

001,

001,

011,

011,

011,

011,

011,

011,

011,

010,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

012,

012,

072,

012,

024,

024,

036,

036,

048,

012,

212,

012,

072,

012,

212,

012,

236,

012,

108,

012,

012,

012,

032,

169,

133,

162,

249,

007,

179,

228,

133,

032,

228,

134,

011,

003,

011,

002,

002,

011,

001,

001,

001,

001,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

012,

012,

012,

012,

024,

024,

036,

036,

048,

048,

012,

060,

012,

012,

012,

060,

24b,

012,

248,

012,

012,

012,

198,

000,

076,

013,

014,

032,

011,

255,

077,

228,

255,

069,

011,

003,

009,

002,

002,

011,

001,

001,

001,

001,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

009,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

011,

012,

012,

012,

060,

024,

024,

036,

036,

048,

048,

012,

060,

012,

060,

012,

060,

140,

060,

140,

060,

140,

060,

255,

133,

169,

189,

202,

204,

032,

240,

169,

255,

133,

032,

093

069

096

084

063

111

089

075

081

087

113

159

165

171

177

183

189

191

199

201

213

219

223

230

237

243

249

255

005

010

017

023

029

035

041

047

053

059

058

07 7

087

209

131

161

203

001

019

049

055

049

251

013

087

073

199

037

211

049

159

061

023

024

012

214

074

203

004

131

200

157

041

186

2763 :2 28,25 5,201,03 2,240,249,128

2769 :170,189,000,009,168,177,154

2775 .-069,016, 003, 032, 011,011,101

2 781 :041,127,164,069,133,069,056

2787 :201,084,176,007,192,084,203

2 793 :144,003,03 2,064,011,201,176

2799 :120,208,019,192,120,208,082

2805 :015,142,060,003,032,064,049

2811 :011,174,060,003,169,012,168

2817 : 133,069,208,205,201,000,049

2823 :240,160,208,191,041,127,206

2829 :072,201,084,240,020,138,000

283 5 :162,000,180,087,192,032,160

2841 :240,007,232,224,005,208,173

2847 :245,240,01s,149,087,240, 242

2853 :014,138,162,000,180,088,107

2859 :148,087,232,224,004,208,178

2865 :247,133,091,104,096,162,114

2871 :004,169,032,149,087,202,186

2877 :016,251,096,072,165,077,226

288 3 :164,078,056,23 3,007,133,226

2889 :071,176,001,136,13 2,072,149

289 5 :201,000,152,233,014,144,055

2901 :020,160,004,185,087,000,029

2907 :209,071,208,005,136,016,224

2913 :246,048,07 3,165,071,164,096

2919 :072,208,219,165,077,164,240

2925 :078,133,073,132,074,056,143

2931 :233,007,176,001,136,133,033

2937 :071,132,072,201,000,152,237

2943 :233,014,144,021,160,006,193

2949 :056,177,071,145,073,249,136

295 5 :087,000,136,016,246,144,000

2961 :006,165,071,164,072,208,063

2967 :214,160,006,185,087,000,035

2973 :145,073,136,016,248,024,031
2979 :165,077,105,007,133,077,21s

2985 :144,002,230,078,032,054,197

2991 :011,104,096,096,165,075,210
2997 :164,076,133,071,132,072,061

3003 :056,165,077,233,000,141,091

3009 :060,003,165,078,233,014,234

3015 :141,061,003,013,060,003,224

3021 :240,227,024,173,060,003,164

3027 :101,071,133,075,133,073,029

303 3 :173,061,003,101,072,133,248

3039 :076,133,074,032,039,012,077

3045 :165,07 7,056,233,007,164,163

3051 :078,176,001,136,133,077,068
3057 :132,078,201,000,152,233,013

3063 :014,144,184,165,073,164,223

3069 :074,056,233,007,176,001,032

3075 :136,133,073,132,074,160,199

3081 :006,056,177,071,145,073,025

3087 :241,077,136,016,247,144,108

3093 :006,032,039,012,076,250,180
3099 :011,160,006,177,077,145,091

3105 :073,136,016,249,048,190,233

3111 :165,071,164,072,056,233,032

3117 :007,176,001,136,133,071,057

3123 :132,072,162,009,181,069,164
3129 :157,080,003,202,016,248,251

313 5 :096,162,009,189,080,003,090

3141 :149,069,202,016,248,162,147

3147 :004,134,087,032,201,255,020

3153 :169,000,160,015,133,071,117

3159 :132,072,160,004,185,087,215
3165 :000,209,071,208,005,136,210

3171 :016,246,048,034,169,013,113

3177 :032,210,255,169,032,032,067

3183 :210,255,160,000,177,071,216
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2331 :~11,~11,~11,011, ~11 , ~11 , ~93 

2337 :~11,~05,011,003,~03, 003 ,069 

23 43 :0 11, 004,011 , 011,011,009 , ~96 

2349 :011,011,011,002,002,~02 , ~84 
2355 :002,002,002,002,002,~02 ,06 3 

2361 :002,008,011,011,011,011,111 
2367 :011,011,001,001,001,001,089 
2373 :~01,001,001, 0~1,~~1,~01 , ~75 

2379 : 001,001,001,001,001 , 001,~81 
2385 :~01,001,001,001 ,0~1,~01 , 087 

2391 :001 ,001,001,001,011, 011 ,11 3 
2397 :011,011,011,011,011,011,159 
2403 :011,011 , 011,011 , 011,011 ,165 
2409 :011,~11,011,011,~11 , 011 ,1 71 

2415 :011,011, 011,011,011,011 , 177 
2421 :011,~11 , 0 11, 011,01 1 , ~1 1 , 183 

2427 : 01 1,011,~11,~11, 011 , ~11 , 189 

2433 :~11,~11,~07, ~11 , ~11,~11 , 191 

2439 :011 , 011 , 010 , 01~ , 011 ,011, 199 

2445 : ~1~ ,~1 1 , ~06 , ~11 , 011 , ~11 , 2~1 

2451 : ~11 , 011,011,011,011,011 , 213 

2457 :~11,~11,~11,~11,~11,~11,219 

2463 :011,011,~1 1 , ~11 ,~ 11 , 0~9,223 

2469 :~11,~11,01~,~11,~11,011,23~ 

2475 :~11,011 , ~11 , 011 , ~11 , ~11 , 237 

2481 :~11,011,~11,~11 , 011 , ~11 , 243 

2487 :~11,~11,~11,011 , 011 , 011 , 249 
2493 :011,011,011,011,011,011,255 
2499 :011,011,011,011,011, 011 , 005 
2505 :011,011,010,011,011,011,010 
2511 : 011,011,011 , 011 , 011 ,011, 017 
2517 :011,011,011,011,011,011,023 
2523 :011,011,011,011,~1 1 ,~11,029 

2529 :~11,~11,~11,~11,~11,~11,~35 

2535 :~11,011,~11,011,~11,~11 , ~41 

2541 : ~11 ,01 1 , ~11 , ~11 , ~11 , ~11 , ~47 

2547 :011,011,011,011,011,011 , 053 
2553 :011,01 1 , 011 ,011,011,011,059 
2559 :011,000,~12,01 2,~12,~12 , 058 

2 565 : 012,012 ,01 2 , 012,012,012 , 077 
2571 : 012,~~~,224,~72 , ~12,012,~87 

2577 :~24, ~36 , ~48 , ~12 , ~12 , ~6~ ,2 ~9 

2583 :~12,~~~,~24,~24 , ~24,~24 , 131 

2589 : ~12,~24,~24 , ~24 ,~2 4 ,~24, 161 

2595 :~24,000, 036 ,03 6 , 036,036 , 2~3 

26~1 :~36,~36, ~36,~36,~36,~36 , ~~1 

2607 :036,0~~ , 048 , 048,~48,048 , ~19 

2613 :~48,~48 , 048,~12 , 048 , ~48,~49 

2619 :048,000 , 224 ,2 12 , 012 ,01 2 , 055 
2625 :~24,~36 , ~48 , ~12,06~,~6~,~49 

2631 :01 2 ,000, ~72 ,~72 , ~12,~12,251 

2637 :~24 ,~36 , ~48,~12 , ~12,~6~ , ~13 

2643 :012,000,012,212,~12,~12,~87 

2649 : ~24,~36,~48,012 , 060,~6~ , ~73 

2655 : ~12,000 , 236 , 236 ,24 ~ , 14~ ,19 9 

2661 :024,036,~48,012,~12 , ~6~ , ~37 

2667 :~12,~~~,1~8,1~8,248 ,14~ , 211 

2673 :~24,036,~48 , 012,012,~6~ , 049 

2679 :~12,000,12~ , ~12,012 , 14~,159 

2685 :~24, 036 , ~48,012,012,06~,~61 
2691 :~12 , 162,~~1,~32,198,255,~23 
2697 :032,~ 54 ,~11,169,0~0,133 , ~24 
27~3 :~75 , 169,~15,133,076,169,~12 

2709 :~1~,133,07~ ,1 62 ,~1 3 ,189, 214 

2715 :~52 , ~13 ,1 57,249 , ~14,202,~74 

2721 : 016,247,048,~~7,~32,204,2~3 

2727 :255 , ~96,032,179 , 011 , 032,004 

2733 :228,255,032 ,228 , 255 , 240,131 
2739 :241,169 , 000 , 133 , 077,169,200 
2745 :014,133 , ~78 , ~32 , 228,255 , 157 

2751 :133,093 , ~32 , 228,255,133 , ~41 
2757 :092,162,~12,134,~69,~32,186 

2763 :228, 255,2~1,~32 ,24~,249,128 
2769 :170,189,000,009,168 ,1 77,154 
2775 :~69 , ~16,0~3,~32,~11,~11,101 
2781 :~41,127,164,~69 , 133 , ~69,~56 

2787 :2~1,~84 , 176 ,~07,192,~84,2~3 

2793 :144,~03 , ~32 , ~64 , ~11,2~1,17 6 

2799 :120,208,019,192,120,208,082 
2805 :~15 , 142,~60,003 , 032 , ~64 , 049 

2811 :~11,174 , 060 , 003 ,169,~12,168 

2817 :133 , 069 ,208,205 ,201,000 , 049 
2823 : 24~ ,1 60 , 208 , 191 ,041,127,206 

2829 : 072 , 201 , 084,240,020,138,000 
2835 : 162,000,18~,087,192,~32 , 160 
2841 :240,007,232,224,005,208,173 
2847 : 245,240,018,149,087,240,242 
2853 :014,138, 162,000 ,180,088,107 
2859 :148,087,232 , 224 , 004 , 208,178 
2865 :247,133,091,104,096 ,162,114 
2871 :0~4,169,032,149,087 , 202,186 

2877 :016,251,096 , 072,165,077 ,226 
2883 :164,078 , 056 ,233,007,133,226 
2889 :071,176 , 00 1,136,132,072,149 
2895 :201,000,152,233,014,144,~55 

29~1 : ~2~ , 16~ , 004 , 185 , ~87 , 000 , 029 

2907 :209,071,208,005 , 136,016 , 224 
2913 : 246,048,073,165,071,164 , 096 
2919 :~ 72 , 208,219,165,077,164,240 

2925 : 078 ,133,073,132,074,056,143 
2931 :233,007,176,001,136,133,033 
2937 :071,132,072,201,000,152,237 
2943 :233,014,144,021,160,006,193 
2949 :056,177,071 , 145,073,249,136 
2955 :087,000,136,016 , 246 ,1 44 , 000 
2961 :~06,165,071,164,072 , 208,063 

2967 :214, 160,006 , 185,087,000,035 
2973 :145,073,136,016,248,024,031 
2979 :1 65 , 077,105,007,133,077,215 
2985 :1 44,002,230,078,032,054,197 
2991 :011,104,096,096,165,075,210 
2997 : 164,076 ,13 3,071 ,13 2 , 072,061 
3003 :056 ,165 , 077,233,000 ,1 41, 091 
3009 : 060,003,165,078,233,014 , 234 
3015 :141, 061 ,003,013,060 , 003,224 
3021 : 240,227,024,173 , 060,003,164 
3027 :101, 071,133,075 ,133,073 , 029 
3033 :173,061,003,101,072,133,248 
3039 :076,133 , 074,032,039,012, 077 
3045 :165 ,077,056,233 ,007,164 ,163 
3051 :078,176 , 001 ,136,133 , 077,068 
3057 :132 , 078,201 , 000,152 , 233,013 
3063 :014, 144, 184 ,165, 073,164,223 
3069 :074,056,233,007,176,001,032 
3075 :136,133,073,132,074,160,199 
3081 : 006,056,177,07 1 , 145 ,073 , 025 
3087 :241,077,136,016,247,144,108 
3093 :006,032,039,012,076,250,180 
3099 : 011,160,006,177,077,145 , 091 
3105 :073,136,016,249,048,190,233 
3111 :165,071,164,072,056,233,032 
3117 :007,176,001,136,133,071,057 
3123 :132,072,162,009,181,069, 164 
3129 :157,080,003 , 202,016,248,251 
3135 :096,162,009,189,080,003,090 
3141 : 149,069,202 ,01 6,248 ,162,147 
3147 :004,134,087,032,201,255,020 
3153 :1 69 , 000,160 , 015,133,071,117 
3159 :132 ,072 ,160,004, 185 ,087, 215 
3165 :000,209,071,208,005, 136,210 
3171 :016,246,048,034,169,013,113 
3177 :032,210, 255 ,169,032,032 ,067 
3183 :210,255,160,000,177,071,216 
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3189

3195

3201

3207

3213

3219

3225

3231

3237

3243

3249

3255

3261

3267

3273

3279

3285

3291

3297

3303

3309

3315

3321

3327

3333

3339

3345

3351

3357

3363

3369

3375

3381

3387

3393

153,087,

200,192,

058,032,

133,073,

197,190,

032,210,

:210,255,

032,210,

048,222,

133,093,

092,032,

165,203,

032,215,

164,072,

1200,133,

075,165,

:131,096,

157,060,

:120,248,

038,093,

003,125,

003,202,

:235,216,

048,133,

: 060,003,

:074,009f

: 104,041,

;002,208,

:039,013,

;003,144,

: 208,004,

:198,074,

: 000,000,

:078,079,

:000,013,

000,

005,

210,

230,

144,

255,

160,

255,

160,

200,

225,

010,

012,

105,

071,

072,

169,

003,

160,

162,

060,

016,

088,

074,

072,

048,

015,

002,

166,

220,

169,

076,

000,

078,

013,

032,

144,

255,

073,

022,

169,

005,

136,

005,

177,

255,

010,

024,

007,

132,

229,

000,

202,

015,

002,

003,

244,

162,

134,

074,

032,

009,

198,

077,

096,

032,

210,

000,

069,

013,

210,

243,

169,

165,

169,

032,

169,

016,

177,

071,

240,

144,

165,

144,

072,

076,

162,

016,

006,

189,

157,

136,

000,

077,

074,

039,

048,

074,

232,

197,

208,

255,

000,

032,

013,

255,086

169,052

000,085

073,114

013,108

032,109

032,216

248,032

071,080

133,210

031,028

245,192

071,196

001,176

197,238

144,200

002,005

250,139

092,098

060,007

060,133

016,092

169,095

189,142

074,106

013,226

224,202

032,027

224,012

074,001

002,152

000,092

000,053

000,139

013,130

J SUPER FORTH 64 1
M^rOTAI, CONTROL OVER YOUR COMHODORE-6^

USING ONLY WORDS

MAKING PROGRAMMING FAST, FUN AND EASY!

• Home Use. '?•=' Games. Graphics. Data Acquisition. Business

• Real Time Process Control. Communications. RddcHIcs. Scientiltc. Artificial Intelligence

A Powerful Superset otMVPFORTH/FORTh79*Exl lor the beginneror professional

• ?0 to 600 i Ijiltf than Sulc.

• 1 /A x Dii programming l it*

■ Ejry Ml control of ill ■ ~i. hi rn.
graphics, z'ki tpritt. plotting lint 1 circle.

■ Intludn \-\:-i~Jit Interpreter S compiler.

• Forth virtual memory

■ Full curur Scrnn Editor

• PROVISION for tpnlicitlon grog rim

distribution WI maul Hunting

• FORTH tqnlviltnl Ktnul Routlntt

• C. "' . ■■' Micro .'■■■ ■■-■!■■

• Mart Dompict Dun uttmblf mdi

• Metts ill Forth 79 itjndirdi-.

■ Source icrttnt provided

• Compatible with Itie book

'SUrting Forth" by leo Brodle.

• Aam lo 111 I/O pom HS232. IEEE.
Including memory S Interrupt!

SUPER FORTH 64' a m»t
pewtilal Ilian moil o'bei computer languages'

• SUPERFOSTHM •

• '.::■,■' ill ;:■:'. . .r r1 ■-. ■ Including -UWQdrivt

• Single dttl drive copy utility.

• Dlik 3 Ciottii bind. OI1I1 iwluftd.

■ Full dim usige-680 Sectort.

■ I ,.."': ill [;■■.-■■_ tile : 1 -.-

ind Forth Vlrtwl dirt.

• ■■.:■■■■ lo2OKRAM ■■■-.■■'■■ ROM arm.

• VoeUred k einil word).

• ■■"■'.!( IkHK).

• DECOMPILER lieillty.

• Full Siring Hind ling.
• ASCII error mettigu.

• FL0ATIH6 POINT. MMH 4 SIN/COS S SORT

• ConvBniliwal mer deliiwd Commindi.

• Tulnlil Eximplei provided, in titensive manual.

• INTERRUPT nutina provide my contrDl r'

inlit icfetti display, runlmn linwfi.split screen display.

jiims intSitvkti

SUPER FORTH 64" compio)code
bBccwpi n}Qtp coupBCt /^an eupn dsstnibfy code

A SUPERIOR PRODUCT In curry wiyi

-r 1 It* prlcl ol only $96

JooVglora Phone oiOms ilio

pcceplffd irnmediflTe delivery*

^ co.o. |(nci«ISAacctpl[dl c*-i

°* Call: (415) 651-3160 lnc' 1

PARSEC RESEARCH

Drawer 1766

Fremont, CA 94538 f
•Oilier inquiries Invited • i i

SOUTHERN

AUDrO VIDEO

ELECTRONICS INC.

2100 Marietta Blvd. Atlanta, GA. 30318

FOR IBM, APPLE, C64

AEROBICS $25

SNOOPER TROOPS l&ll CALL !

DELTA DRAWING CALL I

FACEMAKER $20

HesWare

MICROSOFT MULTIPLAN $60

OMNlWRrTER /OMNISPELL CALL !

TURTLE GRAPHICS II $34

GRIDRUNNER $17

DATA MGR. II

BUSINESS SYST.

WORDWRITER

$32

A/R. G/L. ETC. CALL I

$32

Disks

SS/SD < 10 ) $19

HIGH SPEED DISK DRIVES

64 COMPATIBLE

IBM COMPATIBLE

APPLE COMPATIBLE

APPLE DISK CONTROLLER CARD C-130 $74

C-321 P

C-522

C-1 1 1

$299

$299

$199

/
t

mm

W/M i.

\

\hWMJ//////A

Call TOLL FREE 1-800-241-2682
C4-4 IN GEORGIA 404-351-8459

158 COMPUTE! May 1984

Send $2 for complete

catalog - CREDIT with

purchase

Name

Address

City

State Zip

3189 
3195 
3201 
3207 
3213 
3219 
3225 
3231 
3237 
3243 
3249 
3255 
3261 
3267 
3273 
3279 
3285 
3291 
3297 
3303 
3309 
3315 
3321 
3327 
3333 
3339 
3345 
3351 
3357 
3363 
3369 
3375 
3381 
3387 
3393 

:153,08 7,OOO,032,210,255,086 
:200,192,335,144,243,169,052 
:058,032,210,255,169,OOO,085 
:133,073,230,073,165,073,114 
:197,190,144,022,169,013,108 
:032 , 210,255,169,032,032,109 
: 210,255,160,005,169,032,216 
:032,210,255,136,016,248,032 
:048,22i,160,005,177,071,080 
:133,093,200,177,071,133,210 
: 092,032,225,255,240,031,028 
:165,203,010,010,144,245,192 
: 03 2 ,215,012,024,165,071,196 
:164,072,105,007,144,001,176 
:200,133,071,132,072 , 197,238 
:075,165,072,229,076,144,200 
:131,096,169,OOO,162,002,005 
: 157,060,003,202,016,250,13·9 
:120,248,160,015,006,092,098 
:038,093,162,002,189,060,007 
: 303,125,360,003,157,060,133 
: 333,232,316,244,136,316,392 
:235,216,388,162,300,169,395 
:348,133,374,134,377,189,142 
:360,333,372,374,374,374,136 
: 374,339,348,332,339,313,226 
:134,341,315,339,348,224,232 
:002,238,332,198,374,332,327 
:339,313,166,077,232,224,312 
: 033,144,223,096,197,374,331 
:238,334,169,032,238,332,152 
:198,374,376,210,255,333,392 
:333,033,333,333,330,333,353 
:078,379,378,369,332,333,139 
:333,313,313,013,313,313,133 
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dblrltNlIa wllhoul 'twlne. • TllAtl lildllt'j. 
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• "lIr. Cap,Kl1IIIn uuftbly tad&. • fijn Siring "nln ... 
• Mllb .Ir fflf1tl1i ,,-ndlfd,., • ASCI IffDf muugu. 
• Sua: ItmIII pl'O'Ildcd. • flOATING POIlIT. MATN a Sl II / ttlS I SORT 
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tndltlllll9 ~_y" IntuntpIL rt w"" dlaDln. IIIrdw," Illlltrl. 
1 I IlIIIIiirlfiiliii: 

SUPER FORTH '4· If mtJIf SUPER FORTH '4 ' Cflmpllta code 
p(Jwttlul In., nIO$$ W~r COmpUlfll",gu'gn' /)t("~mt$ mor~ comp,,1 IIUII! t.t!tI'$$fmllll' cDdl!' 

• SUPERFORTti &oi • 

LISP 

, 
PASCAL 

ASSEMBLER 

• A SU PERIOR PRODUCT In IVIry WIY! 
at I low IIrlc. 01 on!y 596 
See you . local aul._. or B Oall"" 
8oo~'10I'. Phon • ."Ge,. all<! 
.cUPI'" Im.....,llI. <NIl_aryl 

~ '''''IICRII'''''Ct< ,,-", 
~"' YIC." ' '' .. ~. 

C.O.D. IMe a VISA Iccl plc~) C .... A .. . 
O lt. Call: (415) 651-3160 Incl . T .. . 

PAR SEC RESEARCH 
Dra~·er 1766 

Fremont, C A 94538 
• Otllt/" InQl/lrla Inv~td • 

AUDIO VIDEO 
ELECTRONICS INC. 

HesWare,. 

2100 Marietta Blvd . Allanta, GA. 30318 

S'PIIYIYAKEH 
FOR IBM, APPLE, C64 

AEROBICS $25 

SNOOPER TROOPS 1&11 CALL! 

DELTA DlAWING CALLI 

FACEMAKER $20 

!ftjjconCOR.DE 
HIGH SPEED DISK DRIVES 

64 COMPA Tl8LE 

IBM COMPATIBLE 

C-321 P 

C-522 

$299 
$299 

APPLE COMPATIBLE C-111 $199 
APPLE DISK CONTROLLER CARD C-130 $74 

DATA MGR. II 

MICROSOFT MULTIPLAN $60 

OMNIWRrTER IOMNISPELL CAll I 

TURTLE GRAPHICS II 

GRIDRUNNER 

$34 

$17 

BUSINESS SYST. AIR , GIL, ETC . 

WORDWRITER 

$32 

CALL I 

$32 

~BASFFleXY 
~ Tl 5.25 

Disks 
SS/SD ( 10 ) $19 

~,if.'iW'i: 11'1 f$h,7!~ 

W'$ZW§h /I.' 7IIII///#/Ih. 

-............................. . 
Send $2 for complete 

cat .Iog - CREDIT with 
purchase 

: Name 

: Address 

: City 

C4-4 
Call TOLL FREE 1-800-241-2682 

IN GEORGIA 404-351-.8459 

: State Zip 

............................... 
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PROGRAMMING THE Tl
C. Regena

File Processing
Part 3

This month C. Regena concludes her three-part discus

sion on creating data files.

A Birthday List

Program 1 prints a birthday list of the students in a

class. The same data file is used, and the informa

tion is arranged in order by birthdate. Line 180 is

the OPEN statement for the printer (use your own

printer configuration). Line 190 is the OPEN state

ment for the disk drive to read in information.

Line 210 reads in the date—again, in the same

order that the items were saved. We will ignore

some of the information, but all the items must be
read in order. Line 250 combines several of the

items into one variable T$. The birthday BD and

T$ are actually arrays, so the items may be sorted.

Lines 280-350 contain the sorting procedure to

sort by birthday.

Line 360 and lines 510-560 print the header.

Lines 370^80 print the information. Lines 380^00
print the month and day from the BD number

that was saved. Line 410 prints a blank line be

tween months. Lines 420^50 use POS and SEG$

to separate the T$ item back into its parts, then

line 460 prints the information in columns using
the IMAGE statement of line 200.

The Report Writer

Program 2 generates reports using the data saved

in Program 1 of Part 2 (April 1984). Lines 160-200

present the option to print the report for one of

the reading groups or for the whole class.

These reports will use a 132-column line, or

compressed print (16.5 characters per inch). Line

210 OPENs device #1 for the printer. The previous

reports used an 80-column line, which is the de

fault value for most printers. VARIABLE 132 is

used to designate a longer line before a carriage

return. Line 230 sets my printer (TI 825, which is

like the TI 840) to use compressed print. You will

probably need a different command.

Some printers can use a certain CHR$

number. Other printers may require you to set cer

tain hardware switches. I have used compressed

print and the 132-column line so more can fit on

the one line. The other two reports in this pro

gram may be printed with the regular printing.

Line 240 is the OPEN statement to read the

data from the data file created by Program 1 (Part

2, April). Again, the variables are in the same

order as they were saved. Line 280 checks for the

end of the file. Lines 290-300 check to see if a par

ticular group was chosen or if the whole class is

to be printed. Lines 310^80 then print the first

report. The student's R$ tally is separated using

SEG$. Line 360 and line 410 are used to print in

formation if only part of the ten weeks is used. If

you have a different number of weeks in your

report, you can change the 10 in lines 130, 410,

520, 560, 600, and 670, and the titles in lines 140

and 930-950.

Total Values

Variable names starting with T are total values.

Lines 440-450 print total presentations divided by

total possible weeks and the individual's percen

tage. Lines 500-630 print the totals for each week.

A bar graph report is printed in lines 640-700.

Each asterisk represents a report, and the appro

priate number of asterisks is printed for each week

as a graph.

The final report in this program is to rank the

students from high score to low score by percen

tage. Lines 720-780 contain the sort routine. The

percentages were stored in the P array with the

corresponding names in NN$. Lines 790-850 print

the percents and names. Line 810 and the sub

routine in lines 1000-1150 alphabetize the names

of all students who have a zero score.

Console BASIC

You can, in fact, do file processing without Ex

tended BASIC and all the peripherals. I used Ex

tended BASIC mainly because of the ease in for

matting the printing—lining up the columns. In

regular console BASIC you can use subroutines to
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PROGRAMMING IHE II 
C Regeno 

File Processing 
Part 3 

This IIlOlIth C. Regel/n cO llel lldes her three-pnrt disClls­
sioll 011 crentillg dntn Jifes. 

A Birthday List 
Program 1 prints a birthday list of the students in a 
class. The same data file is used, and the in fo rma­
tion is arranged in order by birthdate. Line 180 is 
the OPEN statement for the printer (usc your own 
printer configuration). Line 190 is the OPEN state­
ment for the disk drive to read in in formation. 

Line 210 reads in the date- aga in , in the same 
order that the items were saved. We will ignore 
some of the information, but all the items must be 
read in order. Line 250 combi nes severa l of the 
items into one variable T$. The bi rthday BD and 
T$ a re actually arrays, so the items may be so rted. 
Lines 280--350 contain the so rti ng procedure to 
sort by birthday. 

Line 360 and lines 510--560 print the header. 
Lines 370-480 print the informa tion . Lines 380-400 
print the month and day from the BD number 
that was saved. Line 410 prints a blank line be­
tween months. Lines 420-450 use POS and SEG$ 
to separa te the T$ item back into its pa rts, then 
line 460 prints the in formation in c.olum ns usi ng 
the IMAGE sta tement of line 200. 

The Report Writer 
Program 2 generates repo rts using the data saved 
in Program 1 of Part 2 (Ap ril 1984). Lines 160--200 
present the option to print the report for one of 
the reading groups or fo r the whole class. 

These reports w ill use a 132-column line, or 
cOlllpressed prillt (16.5 characte rs per inch). Line 
210 OPENs device # 1 for the printer. The previous 
reports used an 80-column line, w hich is the de­
fa ult value for most printers. VARIABLE 132 is 
used to designate a longer line before a ca rriage 
return. Line 230 se ts Ill!} printer (Tl 825, w hich is 
like the TI 840) to use compressed print. You will 
probably need a different command . 

Some printers can use a certain CHR$ 

number. Other printers may require you to set cer­
tain hardware switches . I have used compressed 
print and the 132-column line so more can fit on 
the one line. The other two reports m thiS pro­
gram may be printed with the regular printing. 

Line 240 is the O PEN s tatement to read the 
data from the data file created by Program 1 (Part 
2, April). Again, the va riables are in the same 
order as they were saved . Line 280 checks fo r the 
end of the fil e. Lines 290- 300 check to see if a pa r­
ticula r group was chosen or if the whole class is 
to be printed. Lines 310-480 then print the first 
report. The student's R$ tally is sepa rated u sing 
SEG$. Line 360 and line 410 are used to pnnt 111-

formation if only part of the ten weeks is used. If 
you have a different number of weeks in your 
report, you can change the 10 in lines 130,410, 
520,560,600, and 670, and the titles in lines 140 
and 930--950. 

Total Values 
Variable names sta rting with T a re tota l va lues. 
Lines 440-450 print total presentations divided by 
total possible weeks and the individual's percen­
tage. Lines 500- 630 print the total s for each week. 

A bar graph report is printed in lines 640- 700. 
Each as terisk represen ts a report, and the appro­
priate number of asterisks is printed for each week 
as a graph. 

The final report in this program is to rank the 
students from high score to low score by pe rcen­
tage . Lines 720-780 contain the sort routine. The 
percentages were s tored in the P array with the 
corresponding names in NN$. Lines 790--850 pnnt 
the percents and names. Line 810 and the sub­
routine in lines 1000--1150 alphabeti ze the names 
of all students w ho ha ve a ze ro score . 

Console BASIC 
You can, in fac t, do fil e processing without Ex­
tended BASIC and a ll the peripherals. I used Ex­
tended BASIC mainly because of the ease in fo r­
matting the printing- lining up the columns. In 
regular console BASIC you can use subroutines to 

Moy1984 COMPUTtI 159 



line up columns of numbers and the TAB function

to start the columns right. See my January 1984

column in COMPUTE! for some suggestions on

formatting and screen scrolling.

To use a printer you need the RS-232 interface

plus the printer. A number of different name

brands of printers can be used with the TI-99/4A.

The printer manuals should tell you what features

the printer has and how to control different fea

tures, such as the number of characters per inch

and form feeds. Using the printer and RS-232

manuals, you can determine the appropriate print

er configuration necessary for the OPEN state

ment. Without a printer, you can print on the

screen—just keep within the 28 print columns

and print a screen at a time or use a scrolling delay

method so you can read the information as it is

printed.

To use a disk drive you also need the disk

controller or disk controller card for the Peripheral

Expansion box. The disk controller or card comes

with a command module and a manual that de

scribes disk procedures. To use a cassette, simply

change the "DSK1.—" statements to "CS1" and

change the VARIABLE to FIXED. The cassette

system works fine—it just takes longer than the

disk system.

Program 1: Birthday List

80 REM TI EXTENDED BASIC

90 REM DISK., PRINTER

100 REM BIRTHDAY LIST

110 CALL CLEAR

120 DISPLAY AT(12,5>:"BIRTHDAY LIST

N

OPTION BASE 1

DIM T*(140),BD<140),M*(12)

FDR 1 = 1 TO 12 :: READ M$ ( IJ :

EXT I

DATA JAN.FEB,MAR,APR,MAY,JL)N,JU

L,AUG,SEP,OCT,NOV,DEC

L=0 :: 1=1 :: L*=" "

OPEN #1:"RS232.BA=600"

OPEN #3:"DSK1.SAMPLE".INTERNAL,

INPUT ,VARIABLE 192

IMAGE " C5 SPACESJ##4* ##

C3 SPACES }

130

140

150

160

170

180

190

200

210 INPUT #3:G,N*;F*?A*;iP*,BDtI>;,R*

2 20

2 30

24£1

250

260

27 0

2 30

290

30 0

310

3 20

330

34 0

IF C*="MOVED" THEN 210

IF M*="Z2Z" THEN 270

IF p*="

T* < I ) =

THEN P*="<4 SPACESJ"

" "StN*Se" / "!(P*!<A5

1=1+1 :: GOTO 2 10

1=1-1 :: CLOSE #3

DISPLAY AT(23,1):"SORTING"

B=l

B=2*B :: IF B<=I THEN 300

B=INT(B/2):: IF B=0 THEN 360

FOR J=l TO I-E :: C=J

D=C + B : : IF BD <C) <=BD<D)THEN 35

0

AA=BD(C>:: TT$=T$(C):: BD(C)=BD

(D):! T$!C)=T$(D):; BD < D> =AA ::

T$ (D)=TT$ : : C=C-B : : IF C>0 T

HEN 3 30

350 NEXT J :: GOTO 310

360 GOSUB 510

370 FOR J=l TO I

33 0 IF BD<J)«0 THEN B*=" " :: D-0

:: GOTO 420

3 90 B D $ = 3 T R * ( B D '. J ) ) : : M = V A L ■ S E G $ ( B D

$,l.LEN-BD$.i-2) >:: D = VAL(SEG$(B

D*,LEN <BD$> -1,2;)

400 B« = N*(M) S i IF B5= L$ THEN 420

410 L = L+1 :: PRINT #1 :: LS = B$

420 P = POS (T* i J ) . '■/". 3)

430 N*=SEG*(T*;J).1,P-l)

440 P*="5S6-"&5EG* (T*tJ) ,P+l , 4)

450 A* = SEG* (TS(J) ,P + 5,LEN(T$ iJ) )-P+

4 1

460 PRINT #1,USING 200:B$ ,D,N*?P*,A

%

470 L=L+1 :: IF L=43 THEN P^INT #1:

CHR*(12)3i L=0 :: GOSUB 510

45<* NEXT 3

4 90 PRINT #1:CHR*(12)

500 STOP

510 PRINT #1:TAB(34);"SAMPLE CLASS"

520 PRINT #1: :TAB<34);"BIRTHDAY LI

ST"

530 PRINT *1; :TAB \33> ; "APRIL 15, 1

984"

540 PRINT #1-. : : T AB ( 5 > ; " B I RTHD A Y " ;

TAB(15);"NAME";TAB£41>;"PHONE";

TAB (34) ; "ADDRESS"

550 PRINT #1:TAB<5);" ";TABi

15> ; " " s TAB (4 1 ) ; " ";TAB(

60 RETURN

570 END

Program 2: Report Writer

80 REM TI EXTENDED BASIC

90 REM DISK, PRINTER

100 REM REPORT WRITER

110 OPTION BASE 1

120 DIM D4<10),T(10);,TT(10),NN*(140

> , P ( 1 4 0 )

130 FOR 1=1 TO 10

EXT I

140 DATA JAN 1,JAN 8,JAN 1

JAN 29,FEB 5,FEB 1

26,MAR 4

150 DISPLAY AT(4,6)ERASE ALL:

T WRITER"

160 DISPLAY AT(7,3):"CHOOSE:"

SPLAY AT(8«5):"1 GROUP 1"

SPLAY AT(9,5>:"2 GROUP 2"

170 DISPLAY AT(10,5):"3 GROUP 3" ::

DISPLAY AT(12.5):"4 COMPLETE C

LASS "

180 CALL KEY (0.KEY,ST>

190 IF KEY<49 OR KEY>52 THEN 180

200 Gl=KEY-48 :: CALL HCHAR(7<3,32,

192)

210 OPEN #1:"RS232.BA=600",VARIABLE

1 32

220 REM SET FOR COMPRESSED PRINT

230 ESC*=CHR*(2 7):; PRINT ttl:ESC*&"

P"5;"D"?-;ESC*S. " \"

24 0 OPEN #3:"DSK1.SAMPLE",INTERNAL,

INPUT ,VARIABLE 192

READ D*(I):: N

,JAN 22,

,FEB 19,FEB

REPOR

: : DI

: : DI
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line up columns of numbers and the TAB fu nction 
to start the columns rig ht. See my January 1984 
column in COMPUTE! for some suggestions on 
fo rmatting and screen scrolling. 

To use a printer you need the RS-232 interface 
plus the printer. A number of different name 
brands of printers can be used with the TI-99/4A . 
The printer manuals should tell yo u what features 
the printer has and how to control different fea­
tures, such as the number of characters per inch 
and form feeds. Us ing the printer and RS-232 
manuals, you can determine the appropriate print­
er configuration necessa ry for the OPEN state­
ment. Without a printer, you can print on the 
screen-just keep within the 28 print columns 
and print a screen at a time or use a scrolling delay 
me thod so you can read the information as it is 
printed. 

To use a disk drive you also need the disk 
controller or disk controller card for the Peripheral 
Expansion box. The disk controll er or card comes 
with a command module and a manual that de­
scribes disk procedures. To use a cassette, simply 
change the " DSKl.---" statements to "CS1" and 
change the VARIABLE to FIXED. The cassette 
system works fine- it just takes longer than the 
disk sys tem. 

Program 1: Birthday List 
80 REM TI EXTENDED BASIC 
90 REM DISK, PRINTER 
100 REM BIRTHDAY LIST 
110 CALL CLEAR 

(0) " T$ ( C )= T$(O ) " BD ( O)=AA " 
T$ ( D) =T T$ : : C= C-' B .. IF C >0 T 

HEN 33 t21 
350 NEXT J :: GOTD 31 0 
36el GD S UB 5 1 0 
37e' FOR J = 1 T O I 
38!21 I F BD ,J ) ,::(ZI THEN B$ = " --- " : : D=QI 

:: GOTO 4 2 0 
3 9 0 BD$ =S TR$(BO (J» :: M= VA L( S EG$(B D 

$~ 1~ LE N ( BD$ ) - 2}) :: D =I./ /;L<SEG$(B 
O$,LE N ( BD$) - 1~2 ) ) 

4 ~1 0 Et$= I"! $(M } ~: I F B J; = L$, THEN 42 QI 

q1 0 L= L +1 :: PRIN T # 1 :: L $=B$ 
4 20 P =POS(T$(J) ~ " / " , S ) 

4 30 N$=SEG~ ( T $ ( J }!l ,P - l ) 

44 0 P $= "5 8 6-" &SE G$ ( T$(J ) ,P+l,4) 
45 0 A$ = S EG$(TS( J ) ,P+5, LEN ( TS ( J» - P+ 

4 ) 

4 60 P RIN T ~ l!US IN G 20el :B$ ~ D,rl $ ~p$,A 

$ 

4 7 li) L= L +l .. I F L=4 8 T H E N PRIN T #1: 
CH R$ ( 1 :;~ ) :: L ::=!21 : : GOSUB 51'i!1 

48 ei NO T J 
490 PR I NT ~1: CHR$( 1 2 ) 

50~1 STOP 
5 1 0 PR IN T fll:TA B ( 3 4); "S AMP LE CLASS " 
5 20 P R I NT # } : :T AB(34); " BIRT HDA Y LI 

ST" 
5 30 PRINT #1: :TAB ( 33 ) ;" APRIL 15~ 1 

98 4" 
54 121 PRI NT ~Il: : TA B(5); "BIRTH DA Y"; 

1 AB ( 15); "NAME"; TAB ( 41); "PHONE"; 
T AB(54 ) ;"ADDR ESS " 

550 PRINT #1:TAB (5) ;" -------- ";TAB( 
15) ;" -- -- " ;TAB(4 1); " - ----" ;TAB( 
54) ; "----- -- ": 

56 Ql RE TU RN 
57 0 END 

120 DISPLAY AT(12,5):"BIRTHDAY LIST Program 2: Report Writer 

13 0 OPTION BASE 1 
14 0 DIM TS(140)~BD ( 140),M$ { 12) 

150 FOR 1=1 TO 12 : : READ M$(I ) :, N 
EXT I 

160 DATA JAN,FEB,MAR,APR,MAY,JUN,JU 
L,AUG ,SEP ,OCT~NOV~DEC 

170 L=0 :: 1=1 :: L$="---" 
180 OPEN #1:"RS2 32 .BA =600 " 
19 0 OPEN # 3 : "DS KI. SA MPLE", INTERNAL, 

INPUT ,VARIABLE 192 
200 IM AGE "{5 SPACES J ### ## 

{ 3 SPACES J ##################### 
## ######## {3 SPACES1# ####### # 
################" 

2 1 0 IN PUT #3:G,N$,F$,A$ ,P$ ,BD ( I I ,R$ 
, C$ 

22 0 IF C$ ="MOVED" THEN 21 0 
2 30 IF NS="ZZZ" THEN 270 
240 IF P$="" THEN P$= "{ 4 S PACES }" 
250 TS(I )=F S &" " &N S &"/"&P$&AS 
260 1=1+1 : : GOTO 2 1 0 
2 70 1 = 1 - 1 :: CLOSE # 3 
~8 0 DISPLAY AT (2 3~1):" SORTING" 

290 8=1 
30~1 8=2*8 :: IF B ( =1 THE N 3 j{l !2' 
310 B= HlT ( B / 2):: I F B= /il THEN 360 
32,,1 FOR J=I TO I - B :: C=J 
33el D=C+B :: IF BD(C) < =Br.(D ) THE N 

o 
340 AA=BD(C):: TT$=T$(C):: BD(C)=BD 
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80 REM TI EXTENDED BASIC 
90 REM DISK, PRINTER 
100 REM REPORT WRITER 
110 OPTION BASE 1 
120 DIM 0$(1 0) ,T(10) ,TT(10) ,NN$(140 

),P(14"1) 
130 FOR 1=1 TO 10 :: READ 0$(1):: N 

EXT I 
140 DATA JAN I,JAN 8,JAN 1 5~J AN 22, 

JAN 2 9,FEB 5,FEB 12,FEB 19,FEB 
26,MAR 4 

150 DISPLAY AT(4,6)ERASE ALL: "REPOR 
T WRITER" 

160 DISPLAY AT ( 7 , 3) : "CHOOSE:" .. 01 
SPLAY AT (8, 5 ):"1 GROUP I " .. 01 
SPLAY AT(9 , 5):"2 GROUP 2" 

1 70 DISPLAY AT ( 10,5 } :"3 GROUP 3" . _ 
DISPLAY AT(12,5 ) : " 4 COMPLETE C 

LASS" 
180 CALL KEY(0 , KEY , S T ) 
190 I F KEY < 4 9 OR KEY >52 THEN 1 80 
200 G l =KEY - 48 :: CAL L HCHAR( 7~3 , 32 , 

1 92) 
2 10 OPEN #1: "RS232 .BA=600 " ,VAR IAB L E 

132 
2 2 0 REM S ET FOR COMPRES S ED PRINT 
230 ESC$=CHR$(27) :: P RINT #1:ESC$&" 

p " ~( "D "~..: E SC$~( " \ II 

240 OPEN ~ 3 :"D SK 1.SAMP LE" ,I NTER NAL, 

INPUT , VARIABL E 192 



250

260

270

230

290

300

310

3 20

330

340

350

360

370

330

39 0

410

4 20

4 30

■150

4 70

4 80

4 90

500

520

530

54 0

550

560

570

530

590

600

6 20

6 30

640

6 50

660

670

630

690

1=0 :: LS="A"

GOSUB 830 :: GOSUB 930

INPUT #3:G,N*,F*,A*.P*,BD,R*,C*

IF N$="ZZZ" THEN 490

IF Gl=4 THEN 310

IF Bl< >G THEN 270

IF SEG* (C*, 1 ,5)="AUDIT" THEN 2 7

0

C*=SEG4CNS,1,1):: IF L*<>CS THE

N L* = C* : : PRINT #1 : : L=l_ + 1

PRINT #1:TA Bi10)5 N* J", " ; F * ; T A B

<44) :

TA=0 ::.TP-0

IF R*=" " THEN R4=" 00 0:3000510 0 "

FOR J=l TO LENtR*)

At=3EGt<R$JJ,l):: IF A*="l" THE

N TA=Tfl+i

IF A*="l': OR p.*='*0" THEN TP=TP+

1 : : T(J)=TU1! +-VAL < A* > : : t T ( J ) =

TT(O)+:

PRINT #1 : AS; " C4 SPACES>" :

NEXT J

FOR JJ=J TO 10 :: PRINT #1:"

C5 SPACESJ";:: NEXT JJ

I = I + i : : NN* < I >=F*V "&NS

I p TP=ti THEN P i I ) =0 : : GOTO 450

P(I)= INT<TA*100/TP)

PRINT #1.USING "C16 SPACES J ##/#*

£5 SPACES**##MaTA,TP»P«I)

L=L+1 :: IF L=4 3 THEN GOSUB 870

:: BDSUB 930

IF AS="-" THEN 1=1—1

GOTO 270

GOSUB 950

PRINT #1s TAB<10)s"REPORTS: ";TA

B ( 42 ) ;

FOR J=l TO 10

PRINT #1, USING ■'*## ":T(J);

FiJ>;: NEXT J

tTAB(10):"ENROLLED: "

770 AA=P(C):: AA*=NN*(C):: P(C)=P(D

):: NN*(C)=NN*<D>:: P(D)=AA ::

NN*(D)=AA* :: C=C-B :: IF C>0 T

HEN 760

780 NEXT J :: GOTO 740

790 GOSUB 970

300 FOR J=I TO 1 STEP -1

810 IF P<J)=0 AND FL=0 THEN GOSUB I

000

820 PRINT #1:TAB<46);

330 PRINT #1, USING "###<:8 SPACES3 ##

840

850

360

870

380

390

900

910

920

930

940

PRINT #1

;TA&(42)

FOR J:t1 TO 10

PRINT #1

1t=TE+TT

PRINT 41

L=L+1 :: IF L=48 THEN GOSUB 870

:: GOSUB 970

NEXT J

STOP

PRINT #1:CHR* <12)

PRINT #1:TAB(58);"SAMPLE CLASS"

IF Bl=4 THEN 910

PRINT #1: :TAB (60) ; "GROUP";Gl

PRINT #1: :TAB(53);"BOOK REPORT

S PRESENTED"

PRINT *1: :TAB(57);"FIRST TERM

1984" :; RETURN

PRINT #l: : .: TAB i 43) ; " JAN JAN

JAN JAN JAN ^EB FEB FEB

FEB MAR"

PRINT #1:TAB<10);"NAME";TAB<43>

: J<A SPACEST8C3 SPACES315

€3 SPACES>22£3 SPACES329

C4 SPACES>5<3 SPACES>12

f3 SPACES:- 19 € 3 SPACES3-26

ZA SPACESJ4";TAB(110):"TOTAL";T

AB < 121 ) ; "■/. "

PRINT #S sTAB<10);" ":TAB <43)

" : TAB > 1 10) ; "

-TAB<120 3 ; " " : :

960 L=0 :; RETURN

970 PRINT #1: : :TAB<44);"PERCENT";

TAB >57); "NAME"

980 PRINT #i:TAE(44);" ";TAB(

57) ; " » : : :

USING "###

CJ):! NEXT J

: :TAB(10)

EPOPTS:";TAB(42);

FOR J=l TO 10

PRINT #1,USING "###

: T1 ( J ) ;

PERCENT R

: T ( J ) * 1 0 0

L=0 :: RETURN

0 FCR K=I TO J

0 S*=POS (NN4 <K) s

990

100

101

1020 S1=POS(NN*(K) 5

710

7 20

7 30

740

750

760

NEXT J

PRINT #i:TAB>;i20) : INT(TAT*100/T

E)

GOSUB 870

PRINT #1; STAB(10)J"DATE";TAB<3

0);"REPORTS"

PRINT #1:TAB(10);" "jTAB(30)

FOR J=l TO 10

A* = RPT* ("*", T(J) )

PRINT #1: :TAB(10);D*(J);TAB(30

> ; T <J) ; " " ;A*

NEXT J

GOSUB 370

B=l

B = 2*B : -. IF B< = I THEN 730

B=INT(B/2):: IF B=0 THEN 790

FOR J=l TO I-B :: C=J

:: IF P(CX=P(D)THEN 780

.!)

" ,S+l ) : : IF SI

= 0 ^HEN 103-H ELSE S=S1

1030 NN* (K)=EEG* <NN* (K) ,S+l,LEN iNM$

CK ) > -SJ it" , "&SEG* (NNS (K),I,S-I

>

1040 NEXT K.

105 0 B^i

1060 B=2tB :: IF B<=J THEN 1060

1070 B«INT<B/2)s: IF B=0 THEM 1120

10G0 FOR K=i TO J-B :: C=K

1090 D=C^P :: IF NN*<C>>=NN*«D)THEN

1110

1100 A«-NN*(C)J! NNt(C)=NN$(D):: NN

*(D)=AS :: C=C-B :: IF C>0 THE

N 10 90

1110 NEXT K :: GDTO 1070

1120 FOR K=t TO J :: S= POE (. NN* (K) , !l

1130 NN*(K)=SEG*(NNS(K),3+2,LEN(NN*

<K ) ) -S+l ) 8c» "8cSES*<NN*<K) , 1 , S-

1 )

1140 NEXT K

1150 FL=1 :: RETURN

1160 END 6
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250 I= ~ :: L$="A" 
260 GOSUB 88 0 " GOSUB 930 
270 INPUT #3:G~N$,F$,A$: P$ ,BD,R$~C$ 

280 IF N$="ZZ Z " THEN 49 0 
290 IF G1=4 THEN 3 1 0 
300 IF GI <> G THEN 270 
3 10 IF SEG$(C$,I ,5 ) . "AUD I T" THEN 27 

o 
320 C$=SEG $ (N't, 1,1 ) :: IF L$ < >C$ THE 

N L $=C$ : : PRINT #1 .. L=L+1 
330 PRIN T #1:T':;B ( 1 ei} ;N$;" ~ ";F$;TAB 

( 44 ) , 
340 TA=0 " . TP=0 
35 0 IF R$="" THEN R$="0000000000 " 
360 FOR J=l T O LEN (R$) 
370 

3 8QI 

3gel 
4 Ql0 
4 1 lil 

A·$·SEG$ ( H$, J, 1 ) , , I F A$ ="1" THE 
N TA=TA+l 

IF A$="l" OR A$= " 0" THEN TP =T P+ 
1 .. T(J ) =T ( ,l ) + VAL( A$ ) " TT( J)= 
TT ( J } + ~ 

PRINT ttl: A$ ; " (4 SPACES } "; 
NE XT J 
FOR J J = J T O 10 " PRINT #1, " 
{ 5 SPACES }";: : NEX r JJ 
1 =1+' .. NN$ ( ])=F$& " " &N* 
1 F TP = !t:1 THEN P ( I ) =~i ., GOrO 45 l!i 
P (I ) =I NT (T At1elj!I/ TP ) 

770 AA=P(C)" AA$=NNS(C)" P ( C)=P(D 
) .. NN$(C ) =NN$(D)" P(D)=AA •• 
NN$(D)=AA$ " C=C-8 .. IF C } 0 T 
HEN 760 

780 NEXT J " GOTO 7401 
790 GOSUB 970 
800 FOR J=I TO I SIEP - I 
810 IF P ( J)=0 AND FL=0 THEN GOSUB I 

01i"3 
820 PRINT #1,TA8 (4 6 ) ; 
830 PRINT #I,USING "###{8 SPACESJ## 

#######################",P(J),N 
N$ ( J) 

840 L=L+I . . IF L=48 THEN GOSUB 870 
" GOSUB 970 

850 NEXT J 
860 STOP 
870 PRINT #1 , CHR$(12) 
880 PRINT #1,TAB(58);"SAMPLE CLASS" 
890 IF GI=4 THEN 910 
900 PRINT #1, ,TA8(60) ;"GROUP";GI 
9101 PRINT #1, ,TA8 ( 53);"BOOK REPORT 

920 

930 

S PRESENTED" 
PRINT #1, ,T AB ( 57);"FIRST TER M 
198 4" :: RETURN 
PRINT #1: ! .: TAB ( 4 3) ;"JAN JAN 

JAN JAN JAN F E8 FEB FE8 
FE8 MAR " 

42 el 
43 QI 
440 
45 ~1 PRINT #1,USING "( 16 SPACESJ ## I ## 940 

(S SFACES }~~#":TA ~ T P~P ( J ) 
PR INT #1 , TAB ( 1 0) ; "NAM E";TAB ( 43 1 

1 { 4 SPACES}8( 3 S PACESJI5 
4601 L=L+I .. IF L =48 TH E N GOSUB 87QI 

:: GOSUB 93QI 

IF A$·"-" THEN 
GOTO 2 7~1 

GOSUB l:Y=i (j 
P~ I NT #1 

I=!-1 47 QI 
480 
49 01 
S el 0 
51 fl PR I NT # I, [A8 \ 10); ' REPOR TS , " ; TA 

B ( 4 2) ; 
5201 F OP J =I TO 10 
530 PRINT # I,US ING 
5 4 0 TPT= TAT+T(J) " 

" # ## " , T(J) ; 
NEX T J 

550 PRIN T #1 : :TA B(10 ) ;"ENROLLED: 
; TP E' ( 4 ~) ; 

560 F OR J a l TQ 101 
5 7 0 PRINT #1~ U=-.ING " ### ":Tl(J); 
58l!1 l l::":=TE +T T(J ):: NEXT J 
590 PRiN T ~1: :TAB(1 0 );"PERCENT R 

EP OP. T S : ";T AB ( 4 2) ; 
600 FOR J=I TO 101 
61 0 PR IN T . I,U S ING "### 

I T T ~ J } ; 

6 2 ~;1 N E X.T .J 

" , T (J ) * I 00 

630 P RINT #1,T A8 ( 120);INT I TAT*100l/T 
E ) 

6 4 ~1 GOR US 87~1 

6 501 PRINT #1, .TA8(10l ) ;"DA TE";TAB (3 
0) ; "REPORTS" 

660 PRINT #1'TAB(10);"----";TAB(30) 
F " - ------": 

67 0 F OR J=I T O 101 
6801 A$=RPT$( "*",T(J» 
69~1 PR INT #1, 'TA8(10);D$(J);TAB(3~1 

) ;T ( J } ;" ";A$ 
700 NEXT J 
710 GOSUB 870 
720 8=1 
730 8 =2 *8 " IF B<= I T-HEN 730 
740 B=INT (B/2)" IF B=0 THEN 790 
750 FOR J=I TO I-B " C=J 
760 D=C+B " IF P (C) < =P (D) THEN 780 

950 

{3 SPACES }22{3 SPAC ES }2 9 
(4 SPACESJ5{3 SPACESJ12 
(3 SPACES}19{3 S PACESJ26 
{4SPA CES}4 " ;TAB(110);"TOTAL";T 
AB ( 12 1) :"'l." 
PRINr # i : TP B ( 10);" - -- -";TAB(43) 

& " - --, 
---";TAB ( 110); " 

--- --11; TAB ( 12Qi ) ; " ___ ": 

960 L=0 " RETUR N 
97 0 PRINT #1 , ,T AB (4 4);"PERCENT"; 

T,~B ( 5 7) ; "NAME " 
9801 PR INT # i 'TAB(44); "- ------";TAB( 

5 7) ;" --- -" : 
9 9 0 L= 0 " ~ETURN 
100~1 FOR K=l or o J 
l Ol l . S- PO S ( NN$IK)," I) 
1020 S!-POS( NN'(K), " " ,S+I)" IF SI 

=0 T HEN 10 30 E LS E S=SI 
1030 NN$ IK) =SEG$ ( NN$(K),S+ I ,LENINN$ 

(~ ) )-S ' S : "~ "&SEG$(NN$( K} ~l,S - l 

) 

11.!! 4 !!1 NEXT t< 
105QI B~I 

1 0 t 0 B=2IB , IF B< =J THEN 10160 
1 070 B= t Nr CB ! 2,: : IF B= ~ THE N 112@ 
10100 F OR K=1 TO J-8 ,. C=K 
10910 D= C ~ B :: IF N!'i$ (C) > =NN$ (D) THEN 

1 1 10 
I H' ,,' A$=NtJ$(C) " NN$(C)=NN$(D)" NI<! 

$ (0) = A$ " C=C-B " IF C >. T HE 
N 1121 90 

1 1 101 NE XT K " GOlD 10170 
I !2~1 FOR K= I TO J :: S=POS ( NN$ (K ), 

~ " , 1 ) 
11301 NN$( K) =SEG$(NN$(K),S+2,LEN(NN$ 

(>'» -S+I) 1<" " ~,SEG$ ( NN$ ( K) , I, S­
I ) 

1140 
1150 
I 16 P'1 

r~ EX T K 
FL=I 
END 

RETURN 
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MACHINE LANGUAGE
Jim Butterfield, Associate Editor

A Program Critique

Part 2

This month we continue with comments on Bud

Rasmussen's program to copy files on the Com

modore 64 with a single disk unit. At this point

the program has obtained a filename. The filename

is kept in two forms: the short form

("FILENAME") and the longer form for writing

("FILENAMES,W"). We will use the short form

when we open the file for reading.

In this session, we'll track the mnemonics

that open the error channel, initialize the disk,

and input the file into RAM memory.

; DISK I/O ROUTINE

CISA A9 00

CISC 8D 60 03

C18F 8D 61 03

DIOR LDA #0

STA ISF

STA I EC

; CLEAR

; INPUT STAT FLAG

;INPUTERRCODE

This is probably overkill. The flags should be

zeroed close to where they are used, if necessary.

C192 A2 22

C194 A0 Cl

C196 A9 AD

C198 20 75 Cl

LDX #IPBML ;PRINT

LDY #>IPBM ;'INPUT

LDA #<IPBM ;PHASEBEGUN'

JSR PR ;MSG

A Friendly Message

In keeping with the friendly style, a message is

printed telling the user what's going on. We'll

find the message in-line very shortly.

C19B A9 OF

C19D 'A2 08

C19F A0 OF

C1A1 20 BA FF

C1A4 20 CO FF

LDA #15 ;SET

LDX #8 ; COMMAND

LDY #15 ;CHANNEL

JSR SETLFS

JSR OPEN ;OPENCOMMDCH

The command channel is opened. This is

quite important: We'll get all our error messages

from this channel. It should always be opened

before other disk activities are started.
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C1A7

CIAA

20

4C

3F

CF

C4

Cl

JSR

JMP

ID

SN1

;INITDISK

; GOTO SET NAME

INPUT

We send the initialize command to the disk

over the command channel. This is not vital, but

a good precaution. It's a subroutine within the

program; we'll meet it much later.

We need to jump over the message to con

tinue with the program. Here's the message:

INPUT PHASE BEGUN MESSAGE

C1AD 0D 0D 12 IPBM .BYTES0D,SOD,512

C1B0 2A 2A 2A .ASC"*" INPUTPHASE BEGUN ***'

C1CD OD 0D .BYTESOD,S0D

IPBML = *-IPBM

Now we're ready to open the input file in

preparation for reading it. We use the short name,

since the last four characters (,S,W) aren't needed

or wanted for an input file.

■ open input

C1CF AD AA 02 SNI LDA IFNL

C1D2 A2 40

C1D4 A0 03

C1D6 20 BD FF

LDX #<FNA

LDY #>FNA

JSR SETNAM

LOAD INPUT

FNAMELEN

: LOAD FILENAME I.O

: LOAD FILENAME HI

We're doing things backwards from the equiv

alent BASIC coding. If we code OPEN

2,8,2,"HOTDOG" in BASIC, we've now placed

the "HOTDOG" part of the command. Now let's

put in the 2,8,2 sequence:

; SET LOGICAL FILE (INPUT)

C1D9 A9 02 SLFI LDA #2

C1DB A2 08 LDX #8

; LOAD LOGICAL

FILE#

; LOAD DEVICE

MACHINE LANGUAGE 
Jm Butterfield. AssoCiote Editor 

A Program Critique 
Part 2 

This month we continue with comments on Bud 
Rasmussen's program to copy files on the Com­
modore 64 with a single disk unit. At this point 
the program has obta ined a filename. The filename 
is kept in two forms: the short form 
("FILENAME") and the longer form for writing 
("FILE AME, P, W"). We will use the short form 
when we open the file for read ing. 

In thi s session, we' ll track the mnemonics 
that open the error channel, initialize the disk, 
and input the fil e into RAM memory. 

C18A A9 00 
Cl8C 80 60 03 
Cl8F 80 61 03 

; DISK 1/0 ROUTINE 

DlOR LOA #0 
STA ISF 
STA IEC 

;CLEAR 
; INPUTSTATFLAC 
; IN I'UT ERR CODE 

This is probably overki ll . The fl ags should be 
zeroed close to where they are used , if necessa ry. 

C192 A2 22 
Cl9' AO Cl 
Ct96 A9 AD 
Cl98 20 75 Cl 

LOX # IPBML 
lOY #> IPBM 
LOA #< IPBM 
JSR PR 

A Friendly Message 

; PRINT 
; ' INP UT 
; PHASE BEGUN' 
; MSG 

In keeping with the friendly style, a message is 
printed telling the user what's going on. We'll 
find the message in-line very shortly. 

Cl9B A9 OF 
C190 'A2 08 
C19F AO OF 
ClAt 20 BA FF 
C1A. 20 CO FF 

LOA # 15 
LOX #8 
LOY # 15 
JSR SETLFS 
JSR OPEN 

;SET 
;COMMAND 
;CHANNEL 

; OPEN COMMD CH 

The command channel is opened. This is 
quite important: We' ll get all our error messages 
from this cha nnel. It should always be opened 
before other disk activities are started. 
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C1A7 20 3F C4 
ClAA 4C CF Cl 

JSR ID 
JMP SNI 

; INITDlSK 
;GOTOSETNAME 

INPUT 

We send the initialize command to the disk 
over the command channel. This is not vital, but 
a good precaution. It' s a subroutine within the 
program; we'll meet it much later. 

We need to jump over the message to con­
tinue with the program. Here's the message: 

; INPUT PHASE BEGUN MESSAGE 

ClAD 00 00 12 IPBM 
ClBO 2A 2A 2A 

.BYTESOD,SOD,S12 

.ASC""''' INPUT PHASE BEGUN ..... " 

. BYTESOD.SOD ClCD 00 00 
IPBML = '-IPBM 

Now we're ready to open the input fil e in 
preparation for reading it. We use the short name, 
since the last four characters (,S, W) aren't needed 
or wanted for an input file. 

; OPEN INPUT 

ClCF AD AA 02 SNI LOA IFNL ; LOADINPUT 
FNAMELEN 

C1D2 A2 40 LOX #< FNA ; LOAD FILENAME LO 
ClD. AO 03 LOY #> FNA ; LOAD FILENAME HI 
C1D6 20 BD FF JSR SETNAM 

We' re doing things backwards from the equiv­
alent BASIC coding. If we code OPEN 
2,8,2,"HOTDOG" in BASIC, we've now placed 
the "HOTDOG" part of the command. Now let's 
put in the 2,8,2 sequence: 

C1D9 A9 02 

ClDB A2 08 

; SET LOGICAL FILE (INPUT) 

SLFI LOA # 2 

LOX # 8 

; LOAD LOGICAL 
FILE # 

; LOAD DEVICE 



ClDD AO 02

C1DF 20 BA FF

LDY #2

ADDRESS

; LOAD SEC.

ADDRESS

; OPEN CHANNEL (INPUT)

JSR SETLFS

And finally, the OPEN itself:

; OPEN FILE (INPUT)

C1E2 20 CO FF OFI JSR OPEN

Error Check

Now we'll check to see if the OPEN took place

without error:

C1E5

C1E7

C1E9

C1EC

C1EE

C1F1

A5

F0

8D

A9

8D

4C

90

OB

60

01

61

4F

03

03

C2

LDA

BEQ

STA

LDA

STA

IMP

IOS

OCI

1SF

#1

IEC

IE

;TEST

; STATUS

; STORESTATUS

FLAG

; SET/STORE

; ERRORCODE

MNPUTERROR

Location $90—called IOS here— is the familiar

BASIC ST flag. If it's zero, we are OK and can

proceed to read the file. If not, we must advise,

abort, or take other appropriate action.

But this flag is not enough. ST, or hex 90,

tells us only if the transfer of information (in this

case, filename) has been passed to the disk cor

rectly. After the information gets to the disk, there

may be other problems.

If the file does not exist, or for any other

reason cannot be opened, the disk will know

there's an error; but the computer will not. The

computer must ask the disk to deliver information

on possible errors over its command channel. The

command channel is open and ready to receive

this data (we opened 15, remember), but we must

ask for it.

To do the job right, we must think about

coding along the following lines:

LDX

JSR

JSR

PHA

JSR

PLA

CMP

#15

SFFC6

SFFE4

$FFCC

#$30

; command channel

; input

; get a character

; stash it

; close channel

;unstash character

;isitO?

BNE ERROR ; nope, we have problem

A Better Way

The above is minimum coding. It would be better

to create a more elaborate subroutine which brings

in the whole message from the error channel and

stores it in memory. (The message would end

with $0D, the Return character.) Then we could

check the first character for $30 (ASCII zero, start

of the OK message); if not, we'd be able to print
the whole error message.

Here comes the coding for a good OPEN:

C1F4

C1F6

C1F9

C1FB

C1FD

C200

C202

C205

A2

20

A5

F0

8D

A9

8D

4C

02

C6

90

0B

60

02

61

4F

OCI

FF

03

03

C2

LDX

JSR

LDA

BEQ

STA

LDA

STA

JMP

#2

CHKIN

IOS

LBSA

ISF

#2

IEC

IE

;OPEN

; CHANNEL #2

;TEST

; STATUS

; STORESTATUS

FLAG

; SET/STORE

; ERROR CODE

;INPUT ERROR

I wish the comments said "connect channel"

rather than "open channel." The OPEN (as we

know it in BASIC) has been performed success

fully. Now, we're establishing a connection to the

input file preparatory to reading.

; LOAD BUFFER START ADDRESS

C208

C20A

C20C

C20F

C211

A9

85

AD

85

AO

00 LBSA

FB

3D C4

FC

00

LDA

STA

LDA

STA

LDY

#0

BAL

SP

BAH

#0

; LOAD BFR

;ADDRLO

; LOAD BFR

;ADDRH1

; BUFFER INDEX = 0

Just before reading, we set up the memory

address into which we will start to read. The low

part of the address is zero; the high part is stored

as a constant in the program (SP undoubtedly

stands for Start Page). Immediate addressing

could be used to set the start page if preferred.

C213

C216

C218

C21A

C21C

C21E

C220

C223

C225

20

91

E6

DO

E6

A5

CD

90

4C

CF

FB

FB

OC

FC

FC

3E

03

3B

FF

C4

C2

; INPUT LOOP

IL JSR

STA

INC

BNE

INC

LDA

CMP

BCC

JMP

CHRIN

(BAL),Y

BAL

TIS

BAH

BAH

EP

TIS

DSP

;GETCHARACTER

; STORE CHARACTER

;INCRLOBYTE

;IFNOT0,TESTSTAT

; INCR HI BYTE

; LOAD HI BYTE AND,

;CHECKFOREND

ADDR

; [FLO, TEST STAT

CHRIN Or CHRGET

Rasmussen uses the CHRIN routine ($FFCF) to

get from the file. I prefer CHRGET ($FFE4), but

the difference is minor with files. Either call gets

from the file rather than keyboard/screen because

we have switched the input channel with our call

to CHKIN ($FFC6).

Some programmers would prefer to step the

Y register through its range rather than change

the indirect address each time. In principle, the Y

register technique is faster; but in this case, it's

doubtful that the speed difference could be ob

served. Timing of this whole section is governed

almost totally by disk speed.

The program checks carefully to make sure

that the data does not overrun the memory space

available.
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ADDRESS 
ClOD AO 02 LDY # 2 ; LOADSEC. 

ADDRESS 
ODF 20 BA FF ISR SETLFS 

And fina lly, the OPEN itself: 

; OPEN FILE (INPUT) 

C1E2 20 CO FF OFI ISR OPEN 

Error Check 
Now we' ll check to see if the OPEN took place 
without error: 

OES AS 90 LDA lOS ; TEST 
C1E7 FO OB BEQ OCI ; STATUS 
C1E9 8D 60 03 STA ISF ; STORE STATUS 

FLAG 
OEC A9 01 LDA # 1 ; SET/STORE 
OEE 8D 61 03 STA IEC ; ERRORCODE 
C1F1 4C 4F 0 IMP IE ; INPUT ERROR 

Loca tion $9O---called lOS here- is the familia r 
BASIC ST fl ag . If it's zero, we are OK and can 
proceed to read the fil e. If not, we must ad vise, 
abort, or ta ke other approp ria te acti on . 

But this fl ag is not enough. ST, or hex 90, 
tells us o nl y if the transfer of informatio n (in thi s 
case, fil ename) has been passed to the disk cor­
rectly . After the informa tion gets to the di sk, there 
may be other problems. 

If the file does not ex is t, or for any othe r 
reason cannot be opened, the di sk will know 
there' s an error; but the computer will not. The 
computer must ask the disk to deliver informa tion 
on possible e rrors over its command channel. The 
command channel is open and ready to receIve 
thi s da ta (we opened 15, remember), but we must 
ask for it. 

To do the job right, we must think about 
coding a long the following lines: 

LDX # 15 
ISR SFFC6 
ISR SFFE4 
PHA 
ISR $FFCC 
PLA 
CMP # 530 
BNE ERROR 

; command channe l 
; input 
; get a character 
;stash it 
; close channel 
; unstas h chara cter 
; is it O? 
; nope. we have problem 

A Better Way 
ihe above is minimum coding. It would be bette r 
to create a more elaborate subroutine w hich brings 
in the w hole message from the error channel and 
stores it in memory . (The message would end 
with $00, the Return characteL) Then we could 
check the fi rs t character for $30 (ASCll zero, start 
of the O K message); if not, we'd be able to print 
the w hole error message. 

Here comes the coding for a good O PEN : 

; OPEN CHANNEL (INPUT) 

o F4 A2 02 OCI LDX # 2 ; OPEN 
C1F6 20 C6 FF ISR CHKIN ;CHANNEL # 2 

C1F9 AS 90 
C1FB FO OB 
C1FD 8D 60 03 

LDA lOS 
BEQ LBSA 
STA ISF 

;TEST 
; STATUS 
; STORE STATUS 

FLAG 
C200 A9 02 LDA # 2 ; SET/STORE 
C202 8D 61 03 STA IEC ; ERRORCODE 
C205 4C 4F C2 . IMP IE ; INPUT ERROR 

[ wish the com~ents said " connect channe[" 
rather than "open channel." The OPEN (as we 
know it in BASIC) has been performed success­
full y . Now, we' re establishing a connection to the 
input fil e preparatory to readmg. 

; LOAD BUFFER START ADDRESS 

008 A9 00 LBSA LDA # 0 ; LOADBFR 
C20A 85 FB STA BAL ; ADDRLO 
O OC AD 3D C4 LDA SP ; LOADBFR 
C20F 85 FC STA BAH ; ADDRHI 

e 2l1 AO 00 LDY # 0 ; BUFFER INDEX = 0 

Just before reading, we set up the memory 
address into which we will s tart to read . The [ow 
part of the address is zero; the high part is stored 
as a cons tant in the program (SP undoubtedly 
s tands for Start Page). Immediate addressing 
could be used to set the start page if preferred . 

; INPUT LOOP 

C213 20 CF FF IL 
C216 91 FB 
0 18 E6 FB 
C21A DO OC 
C21C E6 FC 
C21E AS FC 
0 20 CD 3E C4 

C223 90 03 
C225 4C 3B C2 

ISR CHRIN 
STA (BALI.Y 
INC BAL 
BNE TIS 
INC BAH 
LDA BAH 
CMP EP 

BCC TIS 
IMP DSP 

C HRIN Or CHRGET 

;G ET CHARACTER 
; STORE CHARACTER 
; INCR LO BYTE 
; IFNOTO, TEST STAT 
; INCR HI BYTE 
;LOADHIBYTEAND, 
; CHECK FOR END 

ADDR 
; IFLO, TEST STAT 

Rasmussen uses the CHRIN routine ($FFCF) to 
get from the fil e. I prefe r CHRGET ($FFE4), but 
the diffe rence is minor with files. Either call gets 
from the fil e rather than keyboard/screen because 
we have switched the input channel with our call 
to CHK[N ($FFC6) . 

Some p rogrammers would prefer to step the 
Y register through its range rather t~an.change 
the indirect address each time. [n prlnClp[e, the Y 
register technique is faster; but in this case, it' s 
doubtful that the speed difference could be ob­
served . Timing of this whole section is gove rned 
almost totally by di sk speed . 

The program checks ca refull y to make sure 
tha t the da ta does not overrun the memory space 
availab[e . 
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; TEST INPUT STATUS

C228

C22A

C22C

C22E

C230

C233

C235

C238

A5

FO

C9

FO

8D

A9

8D

4C

90

E7

40

23

60

03

61

4F

TIS

03

03

C2

LDA

BEQ

CMF

BEQ

STA

LDA

STA

JMP

IOS

IL

#EOFI

EOF

ISF

#3

IEC

IE

; LOAD STATUS

; IF 0, CARRY ON

;TEST FOR

;EOF

; STORESTATUS

FLAG

; SET/STORE

; ERROR CODE

; INPUT ERROR

Again we test the ST status byte (IOS); in this

case, we're primarily interested in an end-of-file

signal which would be flagged by a value of hex

40 (decimal 64) in ST.

Once again, the error routines are quite elabo

rate. It's my opinion that there is little need to

check the disk error channel during the read

phase; error notices will wait until we ask for them

at end of file.

Opening The File

If we run out of memory, we come to DSP:

can then examine memory locations to see what

the trouble is.

If there is not a monitor in the machine, the

program will terminate with a READY statement

and no other explanation.

Extra Work
For general use, the program would benefit from

additional work in this area so that the user would

see a meaningful message. This is almost out of

character: The messages are so well presented in

other parts of the program that their absence here

is very noticeable indeed.

■ END OF FILE

C253 EOF

C253

C255

C257

C259

C25B

A5

85

A5

85

20

FB

FD

FC

FE

CC FF

LDA

STA

LDA

STA

ISR

BAL

EAL

BAH

EAH

CLRCHN

;SAVE

;LAST

; ADDRESS

; OF FILE

;CLEARCH

C23B 38

C23C AD 3D C4

C23F E9 10

C241 8D 3D C4

C244 20 CC FF

C247 A9 02

C249 20 C3 FF

C24C 4C CF Cl

DECREMENT START PG BY HEX 10

AND TRY AGAIN,

TO GIVE YOU 16 MORE BLKS.

DSP SEC

LDA SP ; LOAD START PG

SBC #H10 ;SUBTHEX10

STA SP ;STOREITBACK

JSR CLRCHN ;CLEARCHANNEL

LDA #2 ;SETCH2

JSR CLOSE ;FORCLOSE

JMP SNI ;STARTALLOVER

I'm not sure what is going on here. The coding

intention is this: If it doesn't fit, allocate an extra

4Kand try again.

An Endless Loop

This is puzzling. If the 4K was available, why not

make it available in the first read and save the

trouble?

There's also a pitfall here. Suppose we allocate

the extra 4K, and the program still doesn't fit into

memory. We'll end up in an endless loop, since

we will come back to DSP, do it again, and so on,

and so on.

I'd prefer to allocate as much memory as pos

sible right away, and quit if the program doesn't

fit.

■ INPUT ERROR

Wrapping It Up
The end address (plus one, of course) is stored

away, and the file disconnected. I would check

the disk error channel at this point. Any errors

that may have accumulated during the input phase

will be waiting.

Now we may close the file and print an ad

visory message:

C25E A9 02

C260 20 C3 FF

C263 A2 88

C265 A0 C2

C267 A9 6F

C269 20 75 Cl

C26C 4C F7 C2

LDA #2

JSR CLOSE

;SETCH2

; FOR CLOSE

LDX #IPFML ; PRINT

LDY #>IPFM /INPUT

LDA #<IPFM ; PHASE FINISHED'

JSR PR ;MSG

JMP SOP ;GOTOSTARTOUT

PHASE

; INPUT PHASE FINISHED MESSAGE

C26F

C270

C28F

C292

C2B1

C2B4

C2D3

C2D6

C2F5

C2F7

12

20

0D

20

0D

20

0D

20

0D

20

0D

20

0D

20

0D

20

0D

49

12

52

12

49

12

50

IPFM .BYTES12

.ASC" INPUT PHASE FINISHED.

.BYTE$OD,$0D,$12

.ASC " REMOVE INPUT DISKETTE

,BYTESOD,S0D,S12

.ASC" INSERT OUTPUT DISKETTE.

.BYTES0D,S0D,$12

.ASC" PRESS RETURN KEY WHEN

READY. "

.BYTES0D,S0D

IPFML = '-IPFM

C24F 20 E7 FF IE

C252 00

JSR CLALL ; CLOSE ALL FILES

BRK

This is a programmer's error termination.

The program will stop and break to the monitor,

if there is a monitor in place. The programmer
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C2F7

; START OUTPUT PHASE

SOP

The input phase is complete. Next time, we'll

take a look at output.

, 
; TEST INPUT STATUS 

; 
C228 AS 90 TIS LOA lOS ;LOAOSTATUS 
C22A FO E7 BEQ IL ; IFO, CARRYON 
C22C C9 40 CMp #EOFI ;TESTFOR 
C22E FO 23 BEQ EOF ;EOF 
C230 80 60 03 STA ISF ; STORE STATUS 

FLAG 
C233 A9 03 LOA #3 ; SET/STORE 
e23S 80 61 03 STA IEC ; ERROR CODE 
C238 4C 4F C2 )Mp IE ; INPUT ERROR 

Again we test the sT status byte (105); in this 
case, we're primarily interes ted in an end-of-file 
signal which would be flagged by a value of hex 
40 (decimal 64) in ST. 

Once again, the error routines are quite elabo­
rate. It' s my opinion that there is little need to 
check the disk error channel during the read 
phase; error notices will wait until we ask for them 
at end of fi le. 

Opening The File 
If we run out of memory, we come to DsP: 

; DECREMENT START I'G BY HEX 10 
; AND TRY AGAIN, 
; TO G IVE YOU 16 MORE BLKS. 

C23B 38 OSP SEC 
C23C AD 3D C4 LOA SP ; LOAD START pG 
C23F E9 10 SBC # H10 ;SUBTHEX10 
C241 80 3D C4 STA S P ; STOREITBACK 
C244 20 CC FF )SR CLRCHN ;CLEAR CHANNEL 
C247 A9 02 LOA # 2 ; SETCH2 
C249 20 C3 FF )SR CLOSE ; FOR CLOSE 
C24C 4C CF C1 )Mp SNI ; STA RT ALLOVER 

I'm not sure what is going on here. The coding 
intention is this: If it doesn' t fit, allocate an extra 
4K and try again. 

An Endless Loop 
This is puzzling. If the 4K was ava ilable, why not 
make it ava ilable in the first read and save the 
trouble? 

There's also a pitfa ll here . Suppose we allocate 
the ex tra 4K, and the program sti ll doesn't fit into 
memory. We' ll end up in an endless loop, since 
we will come back to DSP, do it again, and ·so on, 
and so on. 

I'd prefer to alloca te as much memory as pos­
sible right away, and quit if the prog ram doesn't 
fi t. 

; IN PUT ERROR 

C24F 20 E7 FF IE 
C2S2 00 

)SR CLALL ;CLOSEALLFILES 
BRK 

This is a programmer' s error termination . 
The program will stop and break to the monitor, 
if there is a monitor in place. The programmer 
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can then examine memory locations to see what 
the trouble is. 

If there is not a monitor in the machine, the 
program will terminate w ith a READY s tatement 
and no other explanation . 

Extra Work 
For general use, the program would benefit from 
additional work in this area so that the user wou ld 
see a meaningful message. This is almost out of 
character: The messages are so well presented in 
other parts of the program that their absence here 
is very noticeable indeed . 

C2S3 

C2S3 AS FB 
C255 85 FD 
C2S7 AS FC 
C2S9 85 FE 
C2SB 20 CC FF 

; ENOOF FILE 

EOF 

LOA BAL ; SA VE 
STA EAL ; LAST 
LOA BAH ; ADDRESS 
STA EAH ; OFFILE 
)SR CLRCHN ;CLEARCHANNEL 

Wrapping It Up 
The end address (plus one, of course) is stored 
away, and the fil e disconnected . I would check 
the disk error channel at this pOint. Any e rro'rs 
that may ha ve accumu lated during the input phase 
will be waiting. 

Now we may close the file and print an ad­
visory message: 

e 2SE A9 02 LOA # 2 ;SETCH 2 
C260 20 C3 FF )SR CLOSE ;FOR CLOSE 

C263 A2 88 LOX # IPFML ; PR INT 
C265 AO C2 LOY #. IPFM ;'I NPUT 
C267 A9 6F LOA #< IPFM ; pHASEFINISHEO' 
C269 20 75 C1 )SR pR ; MSG 

C26C 4C F7 C2 )Mp SOP ;GOTOSTARTOUT 
PHASE 

; INPUT PHASE FINISHED MESSAGE 

; 
C26F 12 IpFM . BYTES12 
C270 20 20 49 .ASC" INPUT PHASE FINISHED. 
C28F 00 00 12 .8YTESOO,SOO,S12 
C292 20 20 52 .ASC " REMOVE INPUT DISKETTE. " 
C2B1 00 00 12 . BYTESOO,SOO,S12 
C2B4 20 20 49 .ASC " INSERT OUTPUT DISKETTE. " 
ClO3 00 00 12 .BYTESOO,SOO,S12 
ClO6 20 20 50 .ASC" PRESS RETURN KEY WHEN 

READY. " 
C2FS 00 00 .8YTESOO,SOO 
C2F7 IPFML = ·-IPFM 

; START OUTPUT PHASE 

C2F7 SOP = • 

The input phase is complete. Next time, we'll 
take a look at output. © 



Atari Softkey
Thomas A Marshall

This utility allows you to GOTO any line in a program

while it's running, simply by pressing a console key.

See the "Automatic Proofreader" article on page 180
before typing in programs.

To access the OPTION, SELECT, and START

keys on the Atari keyboard console, you can use

the following BASIC program:

m 0

sc 1

EK 2

BJ 3

FG 10

BP 1 1

W! 20

HO 30

IB 40

AA 50

GOTO 10

? "OPTION":GOTO 20

? "SELECT":GOTO 20

? "START ":GOTO 20

7 "This is a demonstration o-f th

e

7

IF

IF

IF

use of Atari's console keys.

PEEK(53279)=3 THEN GOTO 1

PEEK(53279)=5 THEN GOTO 2

PEEK<53279>=6 THEN GOTO 3

GOTO 20

However, this requires that the computer be tied

up in a loop, lines 20 to 50.

A much better way to accomplish the same

thing is for a machine language program to check

the console keys during the vertical blank period.

(This is the time that the television's electron beam

ends at the lower right corner of the screen until

it begins again at the top left corner of the screen.)

If a console key is pressed, the machine language

program will execute a "GOTO line number"

where the line number corresponds to the fol

lowing keys pressed:

GOTO 1 for OPTION

GOTO 2 for SELECT

GOTO 3 for START

GOTO 4 for SHIFT & OPTION

GOTO 5 for SHIFT & SELECT

GOTO 6 for SHIFT & START

Note that we have doubled the effective
number of console keys by adding the SHIFT key.

Using this technique, the BASIC programmer can
go directly to any portion of his program without

stopping the program and typing GOTO line number.

An Automatic RUN
If you are really lazy, you can have the BASIC

line, 3 RUN, so that your BASIC program will

RUN when the START key is pressed, regardless

of whether the BASIC program was running be

forehand or not.

Program 1 creates an AUTORUN.SYS file.

Note that this file resets the memory location,

MEMLO, that points to the beginning of a BASIC

program. Thus, the vertical blank machine lan

guage routine resides safely below the BASIC

program. The drawback to this technique is that

the machine language program will be erased

when you go to DOS.

Also Autoruns

An additional feature included in the disk version

of "Atari Softkey" is the ability to autorun any

BASIC program saved on the disk. Program 2 is a

demonstration program which will be RUN auto

matically by the AUTORUN.SYS file. So, Program

2 should be saved on the disk with the filename as
in the AUTORUN.SYS file. Program 2 currently

has the filename GOTO.BAS, defined in line 40 of
Program 1 by F$ = "RUN D:GOTO.BAS".

The Tape Version
For Atari owners who do not have a disk drive,

Program 3 POKEs Softkey into page 6. You need

to initialize the machine language (ML) routine

with the USR statement in line 120. Program 3 is
essentially the same as Program 1, but with the

autorun feature removed. Again, whenever the

console keys are pressed, lines 1-6 in Program 2
will be executed as described above.

However, remember that if there is no line

number in the BASIC program corresponding to

the console key pressed, an "ERROR 12", line not
found, will occur.

The ML program is initialized by placing the
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Atari Softkey 
Thomas A Marsha ll 

This utility allows you to GOTO any line in a program 
while it's running, simply by pressing a console key. 
See the "Automatic Proofreader" article on page 180 
before typing ill programs. 

To access the OPTION, SELECT, and START 
keys on the Atari keyboard console, you can use 
the following BASIC program: 

MI 0GOT01 0 
S( 1 ? "O P T ION", GOTO 20 
EI: 2 ? " S ELECT": GOTQ 20 
RJ 3 ? "START ": GOTe 2 0 
FG 10 ? "Thi s i s a d e monstration of th 

e " 
SP I1 ? "Li s e of A ta ri ~s con s ole keys." 
H~ 20 IF PEE K (5 3 279) =3 THEN GOTO 1 
K0 30 IF PEE K ( 5 3 2 79) = 5 THEN GOTO 2 
IB 4 0 IF PEE K (53279}=6 THEN GOTO 3 
~A '50 GOT a 2 0 

However, this requires that the computer be tied 
up in a loop, lines 20 to 50. 

A much better way to accomplish the same 
thing is for a machine language program to check 
the console keys during the vertical blank period. 
(This is the time that the television's electron beam 
ends at the lower right corner of the screen until 
it begins again at the top left corner of the screen .) 
If a console key is pressed, the machine language 
program will execute a "GOTO line number" 
where the line number corresponds to the fol­
lowing keys pressed: 

GOTO 1 for OPTION 
GOTO 2 for SELECT 
GOTO 3 for START 
GOTO 4 for SHIFf & OPTION 
GOTO 5 for SHIFf & SELECT 
GOTO 6 for SHIFf & START 

Note that we have doubled the effective 
number of console keys by adding the SHIFT key. 
Using this technique, the BASIC programmer can 
go directly to any portion of his program without 

stopping the program and typing GOTO line number. 

An Automatic RUN 
If you are really lazy, you can have the BASIC 
line, 3 RUN, so that your BASIC program will 
RUN when the START key is pressed, regardless 
of whether the BASIC program was running be­
forehand or not. 

Program 1 creates an AUTORUN.5YS file. 
Note that this file resets the memory location, 
MEMLO, that points to the beginning of a BASIC 
program. Thus, the vertical blank machine lan­
guage routine resides safely below the BASIC 
program. The drawback to this technique is that 
the machine language program will be erased 
when you go to ~OS. 

Also Autoruns 
An additional feature included in the disk version 
of "Atari Softkey" is the ability to autorun any 
BASIC program saved on the disk. Program 2 is a 
demonstration program which will be RUN auto­
matically by the AUTORUN.SYS file . So, Program 
2 should be saved on the disk with the filename as 
in the AUTORUN.SYS file. Program 2 currently 
has the filename GOTO.BAS, defined in line 40 of 
Program 1 by F$ = "RUN O:GOTO.BAS". 

The Tape Version 
For Atari owners who do not have a disk drive, 
Program 3 POKEs Softkey into page 6. You need 
to initialize the machine language (ML) routine 
with the USR statement in line 120. Program 3 is 
essentially the same as Program 1, but with the 
autorun feature removed. Again, whenever the 
console keys are pressed, lines 1-6 in Program 2 
will be executed as described above. 

However, remember that if there is no line 
number in the BASIC program corresponding to 
the console key pressed, an "ERROR 12", line not 
found, will occur. 

The ML program is initialized by placing the 
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low and high address of the start of the ML pro

gram into memory addresses 736-737 (RUNAD

$2EO-$2E1). Upon completion of DOS.SYS load,

the computer will run the ML program pointed to

by this address. After resetting several vectors,

the ML program sets the Vertical Blank Interrupt

(VBI) vector using the deferred mode.

The Deferred Mode

I have used the deferred mode (accumulator = 7),

since there are about 20,000 machine cycles avail

able versus about 3800 cycles in the immediate

mode (accumulator = 6). Thus, the ML routine

checks whether the SHIFT and the console keys

are pressed during the vertical blank period. Once

the keys are pressed, the ML program jumps to

the subroutine that sounds the keyboard click

and resets the pointer to the editor routine so that

the ML can perform the GOTO line number input.

It then simulates a press of the BREAK key so

that the editor buffer is emptied and the new editor

pointers are executed. Once the BASIC G.line

number is in the editor buffer, the editor pointer is

reset. A RETURN, CHR$(155), is placed in the

editor buffer to execute the GOTO line number

statement.

Softkey has many applications. I have found

it most useful in a program that required the

modification of DATA statements. You can RUN

the BASIC program simply by pressing the START

key. Another application is to go directly to sub

routines without going through a menu selection.

Program 1: Atari Softkey

Bt. 10 REM Atari Sn-ftkey

Ei'20 GRAPHICS 08? "Insert a DOS 2 . 0S

diskette":"1 "with DOS.SYS in dn

ve 1 "

FH 30 ? !? "Press RETURN when you have

done this"

KB 40 DIM F*U8):B=0:F* = "RUN D: GOTO. BA

S":F*(4,4)=CHR*(3 4): REM 34=ASCII

FOR "

EH 50 IF PEEK (764) =12 THEN POKE 764. 25

5:GDTQ 70

AE 60 GOTO 50

HH 70 ? : *? "Ndw writing the AUTORUN.SY

S file"

DE 30 TRAP 100: CLOSE #1

Kl 90 OPEN # 1 . 8, 0, "D: AUTORUN.SYS" : TRAP

4:60TO 1 10

FK100 CLOSE. #1:? !? "Can't open AUTOR

UN.SYS file":END

JH 1 10 FOR 1 = 1 TO 292:TRAP 1 B0: READ A:
B=B+A:TRAP 210:PUT ttl.flsNEXT I:

TRAP 40000

BD 1*20 IF AO96 THEN 170

KE 130 IF &O30720 THEN 190

jA 140 FOR 1 = 1 TO 1S-LEN <F$> : PUT #1,32

:NEXT I

LA 150 FOR I=LEN(FS) TO 1 STEP -lsPUT

#1,ASC(F*<I)>:NEXT I:CLOSE #1
Fli 160 ? :? " DATA ok, write sue c ess-f u

1 . " : END

OE 170 ? :? "There are too many DATA e

ntries":GOTO 200

CM 180

CP 190

HL 200

BG 2 10

HI 220

FK 230

KB 240

Bfl 2 50

DA 260

B& 2 70

m 280

FI 290

5? 300

enough DATA en

i n DATA st atem

the en tries

7 "There are not

tri es":GOTO 200

7 :7 "Bad number

Ents"

CLOSE #ls? "RECHECK

1 ■' : END

7 S? :7 "Error-";PEEK<195);" wh

en attempting disk write.":CLOS

E #1:END

REM

The -following is the decimal

equivalent of the machine

language. It must be typed

perfectly in order to

function.

,F 3 1 0

REM

REM

REM

REM

REM

REM

DATA

DATA

1 , 5S

3,13

, 169

DATA

30

, 30

. 12

244

240

14 1

32

, 1

, 1

, 1

, 1

65

69

41

0?

t 90r
92

, 13

, 30

2 3

169

30,

28,

. 14

, 13

1 2

, 20

160

96,

85, 141,33,3, 1

169,0,141,33,

:. 96, 251 , 243, 5

255,255,0,30,243,

165,12,14 1,57,

30,169.56,13:

32,63,30,169.

30,141,232

2, 173,243,30

5, 141 ,39, 30, 169,6

,105,162,30,169,7

32,64,21,32

Ft! 320 DATA 10, 30, 96, 169

69,30,141,34,3,96

3f 169, 228, 141,34,:

1 ,246,220

HA 330 DATA 3 0, 163, 246, 51, 246, 60, 246, 7

6.228, 243,51,46,71,0,7, 169,8, 14

1,31,208,173,31,208,205,104,30,

240,100,141,104

CI340 DATA 30,201,7,240,93, 141, 104, 30

,173,103,30,208,85,17 3,104,30,2

0 1,3,208.19,169,49,141,100,30,1

73,15.210,41.8

6D 350 DATA 208 , 5 1 , 1 69 , 52 , 1 4 1 , 1 00 , 30 , 2

08,44,201,5,208,19,169,50,141,1

00,30,173,15,210,41,8.208,28,16

9,53,141,100,30

PF 360 DATA 208, 21, 201, 6, 208. 32, 169,51

,141.100,30,173,15,210,41,8,20S

,5. 169,54, 141, 100, 30, 169,3, 141 ,

103,30,32,216

M 37 0 DATA 252,32,63,30, 169,0, 133, 17,

76,98,2 28,172,103,30,240,9,185,

99,30,206, 103,30, 160, 1,96,32,74

,30,169,155

NJ 380 DATA 160, 1,96, 18

M 390 DATA 224,2,225,2,0,30,2 06 ,6,255

.. &
FE400 DATA 172,243,30,240,9,185,237,6

,206,243,30,160,1,96,32,74,30,1

69,220,141,89,30,169,30,141,90,

30,169,155,160

HL 410 DATA 1 , 96

Program 2: Atari Softkey Test Program

W0 GOTO 10

ji i ? '■ -CTAB} OPT IDNiUP 3" : END

EB 2 ? " CTAB1SELECT<UPJ":END

Pfl 3 7 " CTAB3 START iiiPl " : END

OH 4 7 " {TAB3 SHIFT-OPT lONflJP:

MP 5 7 " CTAB3 SHIFT-SELECT CUP

Jfl & ? " <TAB:: SHIFT-START (UP

tO10 7 "This is a test of"

:;^ i i 7 "Atari Sof t k ey i "

Program 3:
Atari Softkey (ML) For Tape Drive Users

Eft 100 FDR 1=0 TO 204:READ fi: B = B +A:POfc

E 1536+1,A:NEXT I

: END

: END

: END
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low and high address of the start of the ML pro­
gram into memory addresses 736-737 (RUNAD 
$2EO-$2E1) . Upon completion of DOS.SYS load, 
the computer will run the ML program pointed to 
by this address. After resetting several vectors, 
the ML program sets the Vertica l Blank Interrupt 
(VBI) vector using the deferred mode. 

The Deferred Mode 
I have used the deferred mode (accumulator = 7), 
since there are about 20,000 machine cycles avail­
able versus about 3800 cycles in the immediate 
mode (accumulator=6). Thus, the ML routine 
checks whether the SHIFT and the console keys 
are pressed during the vertica l blank period. Once 
the keys are pressed, the ML program jumps to 
the subroutine that sounds the keyboard click 
and rese ts the pointer to the ed itor routine so that 
the ML can perform the GOTO lil1e nUlllber input. 
It then simulates a press of the BREAK key so 
that the editor buffer is emptied and the new editor 
pointers are executed. Once the BASIC G.line 
number is in the editor buffer, the editor pointer is 
reset. A RETURN, CHR$(155), is placed in the 
editor buffer to execute the GOTO line number 
statement. 

Softkey has many applications. I have found 
it most usefu l in a program that required the 
modification of DATA statements. You can RUN 
the BASIC program simply by pressing the START 
key. Another application is to go directly to sub­
routines without going through a menu selection. 

Program 1: Atari Softkey 
9l 10 REM Atar-i Softkey 
EI' 20 GRAPHICS 0 : ? "Insert a DOS 2.05 

diskette ": ? "with DOS . SVS in dri 
v e 1 II 

FIl3 0 ? : ? "Press RETURN when y ou have 
done this" 

IlQ 40 DIM F$(lB) : B = @:F$:" RUN O : GOTO.BA 
S ":F$ (4,4)=CHR$(3 4):REM 34=ASCII 

FOR " 
E~5y.1 I F PEEI«764) = 1 2 THEN POKE 764~25 

5 : GOTO 70 
~ E 6y.1 GOTO 5Q.1 
IlH7!!1? : 7 "Now writing the AUTORUN . 5Y 

S f il e " 
DE 80 TRAP H "', CLOSE #1 
,:(' 9 0 OPEN ttl ~ B, t:2I,"D:AUTORUN. S YSI,I:TRAP 

4:GOTO 110 
F~ 100 CLOSE . #1: 7 : ? " Can ~ t open AUTOR 

UN.SYS file" : END 
ffi 110 FOR I-I TO 292 , TRAP I80 , READ A, 

B=B+A: T RAP 2 10 : PUT #1:A:NEXT I: 
TRAP 4 00~10 

Bl 120 IF A <> 9 6 THEN 17 0 
rE 1 3 12' IF B <> 30720 THEN 190 
(! ~ 141!1 FOR 1=1 TO 18 -LEN(F$ ) :PUT #1 ,32 

,NEXT 1 
LA 150 FOR l=LEN(F$) TO 1 STEP - 1:PUT 

#l,ASC(F$(I) ) : NEXT I:CLOSE #1 
Fl1 16~1 7 : 7 .. DATA o l~ , wri te successf u 

I. ",END 

OK 180 ? "There are not enough DATA en 
tries":GOTO 212112' 

FP 190 ? : 7 "Bad number in DATA statem 
ents" 

HL 200 CLOSE #1:7 "RECHEC K the entries 
~ " : END 

BG 210? : 7 : 7 "Err or - ";PEEK(19S);" wh 
en attempting disl: write.":CLOS 
E # I , END 

10 220 REM 
FH230 REM The following i s the d ecimal 
K02 40 REM equivalent of the machine 
G~ 250 REM languag e . I t mu s t be typed 
C~ 260 REM perfectl y in o rd er to 
B P. 27~I REM function. 
HO 281!1 REM 
FI290 DATA 255~255,0,30,243,30 
GP 301!1 DATA 165,12,141,57,30,165, 1 3, 14 

1,58,30,169,56,133 ,1 2,169,30, 1 3 
3, 1 3 , 32,63,3~I, 169,2 44, 141,2 3 1, 2 
,169, 31!1, 141,232 

IF 3 10 DATA 2, 17 3 ,24 3 , 3 0,24v.I, I~I, 169,20 
5,141,89,30,169,6, 14 1 ,90, 3I!I, 16i!1 
, U!15, 1 62,3~1, 169,7, 3 2,92,228 ,96, 
32 ,64, 2 1, 32 

HI 32i!1 DATA 1 0, 3 0,96,169,85,141,33,3,1 
69, 3(11, 141 , 3 4, 3 , 96 ~ 1 69, 12', 1 4 1 , 33, 
3 , 169,228, 141,34,3,96,251,243,5 
1,246,220 

Ii~ 330 DATA 3(11, 163,246,5 1,246,60 ,246,7 
6,228,24 3 ,51,46, 71,O,7,169,8, 14 
1,3 1,208,1 73,3 1, 212'8,205, 1@4,30, 
24~1, 100,141,104 

C1 34I2J DATA 30 ,21211, 7,2 4 j(1~9 3 ~ 141, 104~ 30 

, 173, 1 03, 3 III , 21218, 85, 17 3 , 104, 30 , 2 
01,3,2~18, 19, 1 69 ,49, 141, 1 0121 ,3121, 1 
73,15,210 , 41,8 

60 350 DATA 2~IB,51,169,52,141,10fl,30,2 
08,44,201,5,21218,19,169,50,141,1 
00,30,17 3 ,15,210,41,8,21218,28,16 
9~53, 141, 1 ~112I,30 

PF 360 DATA 208,21,201,6,208,32 , 169,51 
,141,100,30,173,15,210,41,9,21218 
,5,169,54,141,112'121, 3 121,169,3, 141, 
103,30,32,2 16 

"Y 370 DATA 252,32,63,312', 169, 0, 1 33 ,17, 
76,98,228, 1 72,1121 3 ,30,240,9,185, 
99,30 , 206, 1 1213,30,160,1,96,32 , 74 
, 3~1~ 169, 155 

~J 380 DATA 160, 1 ,96,18 
AI: 390 DATA 224,2,225,2,12',30,21216,6,255 

,6 
F( 400 DATA 1 72,243,3121,240,9 ,185, 237,6 

, 206,2 4 3 , 3121,16121,1,96,32 ,74, 313, 1 
69 , 22121 J 14 1 , 99 , 30, 1 69', 3 0, 1 4 1 , 90 , 
3121, 1 69,155,1612' 

Hl 410 DATA 1,96 

Program 2: Atari Soft key Test Program 
I'\r 121 GOTO 1 12) 
~J l ? " { TAB }OPTJON{UP } ":END 
CB27 { TAB } SELECT { UP J ":END 
f'~ 3.? { TAB}START { U P ~ ": ENO 
GH 4 ? {TAB)SH I FT - OPTION { UP ) ":END 
!'It 5 ? { TAB } SHIFT - SELECT ( UP 1 ": END 
JO b? <TAB ) SHIFT - ST ART { UP ) ",END 
£::I 10 ? "This is a t.est of" 
~:r: 11 ? "Atar-i Softke y ~" 

Program 3: 
Atari Softkey (ML) For Tape Drive Users 

OE 1 7~1 7 : 7 "There are too many DATA e E':' I v.IQI FOR I= QI TO '2eI4 : REAO A : 8 = 8+A: POK 
ntries":GOTO 200 E 153 6 +I,A:NEXT t 
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GC 110

a 120

E£ 200

KG 2 1 0

CG 220

DH 230

rF 24 0

Jfi 250

NL 270

GB 280

CC 290

IF BO1 9790 OR I < > 205 THEN ? " R

echeck DATA statements.":? "The

y do not corrpctlv total":£ND

A = USR < 1536)

DATA 104,169.1.133,2,169.6,133,

3,165.9.9.2.133,9,160,67,162.6.

169.7.32.92,228.96,169,47.14 1.3

DATA

1 , 33

24 3,

,60,

DATA

,14 1

„ 240

141,

DATA

& 1 , 3

.15.

62,6

DATA

,62,

9, 53

32. 1

DATA

0B. 5

65,6

33. 1

DATA

85, 6

.6,1

169,6, 1

,3,169,2

5 1.246,1

246.76

228,243

.31 ,20S,

, 100, 141

66, 6

17 3,65,

,208,19,

2 10.41.8

, 208

44, 201 ,

6,173,15

,141,62,

69, 5 1

141,62,

,169,54.

,32,216,

7 6.98,2

1,6.206,

69,155.1

Now type

4 1 ,34,3,96, 169,0, 14

23,14J,34,3,96,251,

82,6.163,246,51,246

,49,46,71,0.7,169,8

173,31.208,205,66,6

,66,6,20 1,7,24 0,93,

6,203,85.173,66.6,2

169,49,141,62,6,173

, 208,51 , 169,52, 141 ,

5,208,19,169.50.141

,210.41,8,208.28,16

6,208,21,201,6,208.

6,17 3,15,210,41,8,2

14 1,62,6.169,3,141,

252.. 32. 25. 6, 169, 0, 1

28, 172, 65, 6, 240, 9. 1

65,6.160,1,96,32,36

60.1,96

in program listing

number 2 to

At ar i So+tkev.

DISK WIZARD H

THE MOST COMPLETE UTILITY PACKAGE

FOR ATARI* COMPUTERS AT ANY PRICE

100 % MACHINE LANGUAGE • SINGLE LOAD • MENU DRIVEN

THIS USER FRIENDLY PACKAGE INCLUDES THE FOLLOWING POWERFUL

PROGRAMS FOR THE ATARI* 400/BM/XL SERIES COMPUTERS UOK HEQUIRED)

DISK BACK-UP - SINGLE/DOUBLE DENSITY • SUPPORTS 1 OH 1 DRIVES
• ALLOWS BACKUP OF DISKS PROTECTED BY BAD SECTORING • FAST

COPY OPTION ■ SECTOR STATUS SUMMARY • OPTIONAL PRINTOUT OF

SECTOR STATUS • DISK MAPPING

DISK EDIT — SINGLE/DOUBLE DENSITY • DISPLAY/MODIFY/PRINT ANY
SECTOR • SECTOR DISPLAYED IN HEX/ASCII/ATASCII • W0RK5WITH

ANY FORMAT • SCAN SECTORS FOR A SERIES OF BYTES OR A STRING

.DISPLAY/PRINT DIRECTORY • TRACE/REPAIR FILE LINKS ■ RECOVER

AND AUTOMATICALLY VERIFY DELETED FILES • FORMAT DISKS WITH

AUTOMATIC LOCK OUT OF BAD SECTORS • DECIMAL/HEX NUMBER

CONVERSION

DISASSEMBLER - single/double density . disassemble from.
DISK BY SECTOR NUMBERS • DISASSEMBLE COMPOUND BINARY FILES

BY FILE NAME • OUTPUT TO SCREEN OR PRINTER • SELECTABLE

MNEMONIC DISASSEMBLY WITH OVER 400 STANDAHD ATAOI MEMORY

LOCATION NAMES

DISK SPEED— verifies/allows adjustment of disk speed ■ bad
SECTORING (BIO ONLYI

INCLUDES COMPREHENSIVE MANUAL WITH MANY USAGE EXAMPLES

ORDERING INFORMATION

For (»t delimry. tend certified

checki ifdtr

MASTERCARO & . .1.A accepted,

IN.Y. Reudtnti odd 7% talei ta<)
Phone orden iccen'M on C.O.D.

*nd ctwgei.

Manual Only

$10.95

rtginered Tiademark ol Aian. Ir

SOFTWARE INC.

1O0 QUARTZ WAY

SYRACUSE, N.Y. 13219

ORDERS TOLL FREE

1-800-732-0320

Info, and N.Y. Residents

1-315-488-0485

ATARI™ USERS
WE SPECIALIZE IN BACKUP HARDWARE AND SOFTWARE

"We are the Backup Experts"
'HOUR1

'SHIPPING'

COPY ANY ATARI" CARTRIDGE

CART CLONE™

A MUST FOR ALL ATARI" USERS.
CART CLONE will backup and transfer

any 8 or 16K cartridge to disk or tape.

The contents of the cartridge will

become a file which you can transfer,

rename or delete. They will execute

from DOS. No need to run a special

menu or program to run these liles.

(A) Will it copy any cartridge?

The answer is YES.

(B) What will I get?
The answer isacartridgecontam-

ing the hardware required and a

disk with the cloner software in a

powerful machine language pro
gram.

We are running an Introductory Sale

for a limited lime. You can get CART
CLONE'" with software for

$5995
• 2.50 Shipping

This price could increase in the future.
Dealer inquiries are welcome.

CART CLONE" goes in Ihe left cart

ridge slot enabling it to work in all
ATARI" Home Computers including
the XL series.

COPY ANY ATARI" DISK

The HAPPY 810

ENHANCEMENT KIT
With WARP SPEED Software

The HAPPY ENHANCEMENT KIT is

guaranteed for five years to copy any
ATARI'" Disk. Comes with Sector

Copier and The Compactor and more
software. The Compactor will turn

your auto boot whole disks into files.
The transfer of data between the

computer and disk isgreatly increased.

Disk drive wear is decreased. This is a

plug-in kit. No need to solder or cut.

Easy installation.

We have LARGE STOCK ready tor 24

Hour shipping.

SALE

PRICE $225°°£m£m*J 5.05.00 Shipping

TheTRANSFERPACK
FOR BACKING UP AND TRANS

FERRING YOUR SOFTWARE

1)Disk file to tape

2|Boot tape to disk file

3)Tape to lape

VERY POWERFUL and low priced.
Programs are in machine language
and user friendly. ALL 3 FOR ONLY

2.50 Shipping

NEW PRODUCT

The DOWNLOADER
For The ATARI 835 Modam"

At last, a program that will allow you to

download Binary and Basic files with the

new 835 Modem, no interface needed.

You can save these files to disk, printer or

cassette. But Best Of All you will be able

to download games from bulletin boards

wilh our sollware and the 835 Modem.

$3495
• 2.50 Shipping

THE BOOK

WITH SOFTWARE
Software protection and code cracking

techniques. MASTER CODE

CRACKER REVEALS ALL.

In this book you will find out how the

software is protected and ways to

protect your software. Copy guarding

will be covered in detail on disks,

cartridges and tapes and hardware

tricks. You will also receive a disk with

many programs and exampfes.

BOOK WITH SOFTWARE ONLY

ATARI" & 810 ARE TRADEMARKS OF ATARI

PHONt OHDtRS

(516) 467-1866

PRODUCT INFO

(516) 588-6019

GARDNER COMPUTERS INC.
P.O. BOX 388, HOLBROOK, N.Y. 11741

We are working on New Products and Software - CALL

We accept COD orders,

money orders and ship within

24 Hours (most products)
{Personal checks will have

to clear before shipping.)

GC 1 t v.1 

( l 12121 
f !! 21210 

KD 21121 

{t? 22121 

011 2 3 0 

FF 24121 

JA 250 

HH 2 60 

tIL 27~1 

G1I 28121 
CC 290 

IF B <> 1 9990 OR 1 <> 205 THEN? "R 
echeck DATA statements.": ? "The 
y do not correctly total" : E ND 
A=USR ( 1536 ) 

DISK WIZARD D 
, 193 .. 

DATA 1 f21 4 ~169 ~ 1 . 1 3 3~2 .169!6~1 3 3 , 

3, 1 65~9 , 9, 2 ~ 1 3 3 . 9 . 16f2I,67! 16 2 ~6! 
169 ~ 7! 32 ! 9 2 ~ 228 ~ 9 6 . 169,47 . 141 . 3 
3,3 
DA T A 1 69 ~ 6 ~ 141 ~34 .• 3~96 ~ 169 ~!l1~ 14 
1,33,3~ 169~229~ 141 ~34 ~ 3~96~251~ 

243,51 , 2 46, 182~6: 1 6 3 ,246,~d:246 

,6el ,246,76 

THE MOST COMPLETE UTILITY PACKAGE 
FOR ATARI * COMPUTERS AT ANY PRICE 
100 % MACHINE LANGUAGE · SINGLE LOAD· MENU DRIVEN 

THIS US ER F RIENDLY PACKAGE INCLU DES THE FOLLOWING POWERFUL 
PROGRAMS FOR THE ATARI' ..ooI800fXL SE RI ES COMPUTERS 140K REOU IR EOI 

DATA 228,2 4 3 ,49,46,71~0 .. 7 . 169,8 
,141, 3 1 ~ 208~ t 7 3 ~ 3 1 .. 208 , 205, 66, 6 
, 24i21. 1 1210 , 141!66,b,201 ,7,24121~93, 
141~66.6 

DISK BACK-UP - SINGLEfOQU8LE DENSITY ' SUPPORTS I OR 1 DAIVES 
• ALLOWS BACKUP OF DISKS 'ROTECTEO 8Y BAD SECTORING . FAST 
CO,Y OPTION ' SECTOR STATUS SUMMARY ' OPTIONAL PRINTOUT OF 
SECTOR STATUS . DISK MAPPING 

DATA 17 3,6 5 ,6 ~208~85~173,66,6 ,2 

lill , 3,21,118, 19, 1 69 ~ 4Q, 141 ,62 . 6! 17 3 
! 15 .. 21 121,41, 8 ~ ZIZ'8 . 51 , 169 ~ 52, 141 , 
62,6,208 

DISK EDIT - SING LE/DOUB LE DENSITY . DISPLAY/MODIFY/PRINT ANY 
SECTOR ' SECTOR DISPLAYED IN.HEX /ASCIl/ATASCIl • WORKS WITH 
ANY FORMAT' SCA N SECTORS FOR A SERIES OF BYTES OR A STRING 
• DISPLAY/PRINT DIRECTORY ' TRACE/REPAIR FilE LINKS . RECOVER 
AND AUTOMATICALLY VERIFY DELETED FILES ' FORMAT DISKS WITH 
AUTOMATIC LOCK OUT OF BAO SECTORS' OECIMAVHEX NUMBER 
CONVERSION 

DISASSEMBLER - SINGLE/OOUBLE DENSITY ' DISASSEMBLE FROM. 
DATA 44,201: 5, 208 ,19, 169! 50! 141 
, 62,6, 1 73 ,15 . 210,41,8 ~ 208~28,16 

9,53, 1 41, 62,6~ 2138, 2 1,2131 ,6 ,208. 
32,169,51 

DISK BY SECTOR NUMBERS' DISASSEMBLE COMPOUNO BINARY FILES 
BY FILE NAME . OUTPUT TO SCREEN OR PRINTER. SELECTABLE 
MNEMONIC DISASSEMBLY WITH OVER 400 STANOARD ATA RI MEMORY 
LOCATION NAMES 

DATA 1 41!62,6 ,17 3 .1 5,210, 41 ,8,2 
!!I8!5, t 69 ~ 5 4, 141 ,62 . 6~ 169,3, 141 
65, b! .32, 2 1 6, 25 2 , 3 2 , 25 ,6,169 .0, 1 
33~ 1 7 

DISK SPEED - VERIFIES/A LLOWS ADJUSTMEN T OF DISK SPEED " BAO 
SECTORING 1810 ONLYI 

INCLUDESCOMl"REHENSIVE MANUAL WITH MANY USAGE EXAMP LES 

DATA 76,98~228, 1 72 ,65,6,240,9,1 
85,61,6,206, 65,b! 160~ 1, 96,32,36 
, 6~ 169, 155, 160 , 1 ,96 
? Now type in program listi ng 

? number 2 to demonst r ate" 

ORDERING INFORMATION 

Fo< Inl del i .. ". oMId CO'tlilied 
chKk or ............ orlkr. 
MASTERCARD a. VISA 1OC~led. 
IN.Y. Rnldflltl MId 7% nl.$ lui 
Phone ordtrl _'..:1 on C.O.O. 
.".;Im-'en. 

.. ' ......... H....ot.' 1OG 
uocwOIO 

Manual Only 
$ 10.95 

~Il.l.@ 
SOFTWARE INC. 

fOCI OUARTZ WAY 
rf'RACUSE, II. Y. 13218 

ORDERS TOLL FREE 
1·800·732·0320 

? Ata r i. Softkey . • ATAR I is. '~"I.rMl T'.,., .... ' k 01 AII,i, Inc. 
Info . and N.Y, Residen ts 
1-315-488·0485 

A MUST FOR ALL ATARI" USERS. 
CART CLONE witl backup and transler 
any 8 or 16K cartridge to disk or tape. 
The contents of the cartridge will 
become a fi le which you can transfer, 
rename or delete. They will execute 
from DOS. No need to run a special 
menu or program to run Ihese files. 

(A) Will il copy any cartridge? 
The answer is YES. 

(8) Whal will i !;jel? 
The answer IS a cartridge contain' 
ing the hardware required and a 
disk with the cloner software in a 
powerful machine language pro­
gram. 

We are running an IntrOductory SalB 
lor a limited timBo You can get CART 
CLONE'" with soltware lor 

$5995 
• 2.50 Shipping 

This price could increase in the futu re. 
Dealer inQulr lBs are welcomB. 

CART CLONE" goes in the lell cart­
ridge slot enabling it 10 work in all 
ATARI'" Home Computers including 
the XL series. 

COPY ANY ATARI" DISK 

The HAPPY 810 
ENHANCEMENT KIT 

Wllh WARP SPEED Software 

The HAPPY ENHANCEMENT KIT Is 
guaranteed for five yea rs to copy any 
ATAR!'" Disk. Comes with Sector 
Copier and The Compactor and more 
software. The Compactor will turn 
you r aUIO boot whole disks in lo liIes. 
The transler of data between the 
computer and disk isgreally increased. 
Disk drive wear is decreased. This is a 
plug-in kit. No need to solder or cut. 
Easy installation. 

We have LARGE STOCK ready for 24 
Hour shipping. 

::.~~ $225~POOSh;pp;ng 
The TRANSFER PACK 
FOR BACKING UP AND TRANS-

FERRING YOUR SOFTWARE 

1) Disk l ile to tape 
2)800t tape to disk file 
3) Tape to tape 

VER Y POWERFUL and low priced, 
Programs ate in machine language 
and user fr iendly. ALL 3 FOR ONLY 

~~~$24~tm~ 

NEW PRODUCT 
The DOWNLOADER 
For The ATARI835 Modem" 

At last, a program that will allow you 10 
download Binary and Basic Iiles wi th the 
new 835 Modem, no interface needed. 
'fou can save these files to disk, prinler or 
casselle. But Be.t 01 All you will be able 
to download games from bulletin boards 
wi th our sollware and the 835 Modem. 

$3495 
• 2.50 Shipping 

THE BOOK 
WITH SOFTWARE 

Software protection and code cracking 
techn iQ u es . MASTER CODE 
CRACKER REVEALS ALL 
In this book you will l ind out how the 
software is protected and ways to 
protect your software. Copy guarding 
will be covered in delail on disks, 
cartridges and tapes and hardware 
triCkS. You will also receive a disk with 
many programs and examples. 
BOOK WITH SOFTWARE ONLY 



64 EXPLORER

Larry Isaacs

In this month's column we will complete our look

at line drawing in the 64's bitmapped graphics

mode. We will deal with both hi-res and multicolor

bitmapped graphics. Fortunately, the same gen

eral principles apply to both. Last month we saw

how a routine to draw lines might look in BASIC.

Actually executing the routine would show that

BASIC is much too slow to be of much use for this

task. At the end of last month's article we took

the first step in putting together a set of machine

language routines. This month we will complete

the set.

First, here is a summary of the features of

these drawing routines. The range of coordinates

supported is 0 to 319 for X, and 0 to 199 for Y,

when in hi-res mode. For multicolor mode, the

range is 0 to 159 for X, and 0 to 199 again for Y. It

is up to the user to insure that coordinates are

within these ranges. Using coordinates which are

too far out of range could cause the 64 to crash. In

both hi-res and multicolor mode, the location of

0,0 is found at the lower left corner of the display.

Saving Memory For BASIC

The bitmap memory is placed at 57344 (SE000),

underneath the operating system ROM. This

avoids taking memory away from BASIC. Since

this makes the bitmap data difficult to PEEK di

rectly from BASIC, a routine is provided to per

form this function. The screen memory is placed

at 51200 ($C800), just below where the DOS Wedge

loads. Use of these graphics routines should not

conflict with the DOS Wedge, but may conflict

with other BASIC enhancement software.

Last month we began by writing four of the

required routines. This month we are going to

upgrade two of those to accept arguments, and

add six more. As was mentioned last time, we

will execute these routines via a jump table at the

beginning of the machine code. This will provide

us fixed locations to SYS to, even if modifications

or additions are made later. The following is a list

of the routines found in the jump table:

Loc. Description

JT + 0 Save screen parameters

JT + 3 Restore saved screen parameters

JT + 6 Enable graphics screen

JT + 9 Clear graphics screen

JT + 12 Move graphics cursor to X,Y

JT + 15 Plot pixel at X,Y

JT + 18 Draw line to X,Y
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:REM SAVE SCREEN

:REM RESTORE SCREEN

:REM ENABLE GRAPHICS

1= MULTICOLOR

:REM CLEAR SCREEN

JT + 21 Set drawing mode

JT + 24 Set drawing color (multicolor)

JT + 27 Read bitmap byte (a function)

The jump vector location of these routines is

shown as the variable JT plus an offset. To obtain

the actual address, JT should be set to the base of

the jump table, which is 49152 or $C0OO. The fol

lowing table gives the syntax for using each of the

routines in the jump table.

SYSJV

SYSJV + 3

SYSJV + 6,MODE

MODE:0 = HI-RES,

SYSJV + 9,C0,Cl

CO = "OFF" COLOR, Cl = "ON" COLOR

USE IF HI-RES BITMAP MODE

SYS JV + 9,CO,C1,C2,C3 :REM CLEAR SCREEN

C0 = BACKGROUND, Cl = FOREGROUND 1

C2 = FOREGROUND 2, C3 = FOREGROUND 3

USE IF MULTICOLOR MODE

SYSJV + 12,X,Y iREMMOVE

SYS JV + 15,X,Y :REM PLOT

SYS JV + 18,X,Y :REM DRAW

SYS JV + 21,DM :REM SET DRAWING MODE

DM: 0 = FLIP, 1 = DRAW, 2 = ERASE

SYS JV + 24,C :REM SELECT COLOR

WORKS ONLY FOR MULTICOLOR MODE

The last routine in the jump table (offset =27)

is handled differently because it should be called

by the USR function. To set it up as the USR func

tion, execute the statement:

POKE 785,PEEK(JV + 28) :POKE 786,PEEK(JV + 29)

Once this is done, you may read bytes from the

bitmap memory with the statement

BYTE = USR< OFFSET)

where OFFSET is the offset from the base address

of the byte you wish to fetch.

A Graphics Cursor

The philosophy behind this is that these graphics

commands differ slightly for other graphics en

hancements to BASIC. Typically, enhancements

will add a line-drawing command which always

requires both end points. In the routines above,

an internal graphics cursor is maintained. Lines

are drawn from this graphics cursor to a specified
end point. Whenever a line is drawn, the new

end point becomes the graphics cursor location.

Thus, successive executions of the DRAW routine

will create a series of connected lines.

Also, you have a choice of three drawing

modes, flip, draw, and erase. The draw mode

64EXPLORER 
Lorry Isaacs 

In this month's column we will complete our look 
a t line drawing in the 64's bitmapped graphics 
mode. We wi ll deal with both hi-res and multicolor 
bitmapped graphics. Fortunately, the same gen­
eral principles apply to both. Last month we saw 
how a routine to draw lines might look in BASIC. 
Actua lly executing the routine would show that 
BASIC is much too slow to be of much use for this 
ta sk. At the end of last month' s article we took 
the first step in putting together a set of machine 
language routines. This month we wi ll complete 
the set. 

First, here is a summary of the features of 
these drawing routines. The range of coordinates 
supported is 0 to 319 for X, and 0 to 199 fo r Y, 
when in hi-res mode. For multicolor mode, the 
range is 0 to 159 for X, and 0 to 199 again for Y. It 
is up to the use r to insure that coordinates are 
within these ranges . Using coordinates which are 
too far out of range could cause the 64 to crash. In 
both hi-res and multicolor mode, the loca tion of 
0,0 is found at the lower left co rner of the display. 

Saving Memory For BASIC 
The bitmap memory is placed at 57344 (SiEOOO) , 
underneath the operating sys tem ROM. This 
avoids taking memory away from BASIC. Since 
this makes the bitmap data difficult to PEEK di­
rectly from BASIC, a routine is provided to per­
form this function. The screen memory is placed 
at 51200 ($C800), just below where the DOS Wedge 
loads. Use of these graphics routines should not 
conflict w ith the DOS Wedge, but may conflict 
with other BASIC enhancement software. 

Last month we began by writing four of the 
required routines. This month we are going to 
upgrade two of those to accept arguments, and 
add six more. As was mentioned last time, we 
will execute these routines via a jump table at the 
beginning of the machi'1e code. This will provide 
us fi xed locations to SYS to, even if modifications 
or additions are made later. The following is a list 
of the routines found in the jump table: 

Loc. Description 

JT + 0 Save screen parameters 
JT + 3 Restore saved screen parameters 
JT +6 Enable graphics screen 
JT + 9 Clear graphics screen 
JT + 12 Move graphics cursor to X, Y 
JT + 15 Plot pixel at X, Y 
JT+18 Draw line to X,Y 
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JT + 21 Set drawing mode 
JT + 24 Set drawing color (multicolor) 
JT + 27 Read bitmap byte (a function) 

The jump vector location of these routines is 
shown as the variable JT plus an offset. To obtain 
the actual address, JT should be set to the base of 
the jump table, which is 49152 or $COOO. The fol­
lowing table gives the syntax for using each of the 
routines in the jump table . 
SYS JV :REM SAVE SCREEN 
SYS IV +3 :REM RESTORE SCREEN 
SYS IV + 6,MODE :REM ENABLE GRAPHICS 

MODE: 0 = HI-RES, 1 = MULTICOLOR 
SYS]V + 9,CO,Cl :REM CLEAR SCREEN 

CO= "OFF" COLOR, Cl = "ON" COLOR 
USE IF HI-RES BITMAP MODE 

SYS IV + 9,CO,Cl,C2,C3 :REM CLEAR SCREEN 
CO =BA CKGROUND, Cl = FOREGROUND 1 
C2= FOREGROUND 2, C3 = FOREGROUND 3 
USE IF MUL TICOLOR MODE 

SYS IV + 12,X, Y :REM MOVE 
SYS IV + IS,X, Y :REM PLOT 
SYS IV + 18,X, Y :REM DRAW 
SYS IV + 21,DM :REM SET DRAWING MODE 

OM: O=FLIP, l=DRAW, 2=ERASE 
SYS IV + 24,C :REM SELECT COLOR 

WORKS ONLY FOR MUL TICOLOR MODE 

The last routine in the jump table (offset = 27) 
is handled differently because it should be ca lled 
by the USR function. To set it up as the USR func­
tion, execute the statement: 
POKE 78S, PEEK(JV + 28) :POKE 786,PEEK(JV + 29) 

Once this is done, you may read bytes from the 
bitmap memory with the statement 

BYTE = USR( OFFSET) 

where OFFSET is the offset from the base address 
of the byte you wish to fetch. 

A Graphics Cursor 
The philosophy behind this is that these graphics 
commands differ sl ightly for other graphics en­
hancements to BASIC. Typically, enhancements 
will add a line-drawing command which always 
requires both end points. In the routines above, 
an internal graphics cursor is maintained. Lines 
are drawn from this graphics cursor to a specified 
end point. Whenever a line is drawn, the new 
end point becomes the graphics cursor location. 
Thus, successive executions of the DRAW rou tine 
w ill create a series of connected lines. 

Also, you have a choice of three drawing 
modes, flip , draw, and erase. The dra w mode 



causes points along the lines to be set to the on

state, or to the selected color if in multicolor

graphics. Erasing causes dots to be set to the off

state or background color. The flip mode involves

switching the pixels to their opposite state In the

case of multicolor mode, pixels of the selected

color are flipped to the background color, and

vice versa. Pixels not of the selected color are

flipped to the other nonselected color.

To provide a simple example of how to put

these routines to use in a program, the following

program draws an interesting circular pattern in

hi-res mode. Once the pattern is drawn, the pro

gram will wait for you to press a key

10 JT=49152:SYS JT:REM SAVE SCREEN

20 SYS JT+6,0:SYS JT+9,1,2:REM INIT SCREE

N

30 SYS JT+21,0:REM FLIP MODE

40 FOR 1=0 TO 6.24 STEP .035

50 X=50*COS(I):Y=50*SIN(I)

60 SYS JT+12,160+X,100+Y:REM MOVE

70 SYS JT+18,160-X,100-Y:REM DRAW

80 NEXT

90 GET ZSrIF Z$="" THEN 90

100 SYS JT+3:REM RESTORE TEXT SCREEN

To put the required machine code into mem

ory, run the BASIC program shown below.

Next month we'll explore some of the more

interesting aspects of the machine language source

code listing.

BASIC Program

Refer to the "Automatic Proofreader" article before typing this
program in.

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

jrem 120

30 IF INT((I+1)/8)*8<>(I+1) THEN 60

rem 242

40 READ CS:IF CSoSUM THEN 80 : rem 123

50 SUM=0:LN=LN+10 :rem 254

60 NEXT :rem 165

70 PRINT "SUCCESSFUL LOAD":END

80 PRINT "ERROR IN LINE" ,-LN: END
500 DATA 500

510 DATA 49152

520 DATA 50087

530 DATA 76,47,192,76,72,192,76,9

540 DATA 193,76,90,193,76,156,193

rem 105

rem 104

:rem 68

rem 181

rem 181

740

:rem 57

76,1053

rem 255

550 DATA 59,194,76,192,194,76,101,195,108
:rem 53

560 DATA 76,115,195,76,137,195,0,0,794
:rem 99

570 DATA 0,0,0,0,0,0,255,128,383 :rem 11

580 DATA 0,7,248,0,0,0,0,173,428 :rem 21

590 DATA 0,221,141,43,192,173,24,208,1002

:rem 212

600 DATA 141,44,192,173,17,208,141,45,961
:rem 230

610 DATA 192,173,22,208,141,46,192,96,107

0 :rem 25
620 DATA 173,43,192,141,0,221,173,44,987

:rem 102

630 DATA 192,141,24,208,173,45,192,141,11

16 :rem 68

640 DATA 17,208,173,46,192,141,22,208,100

7 irem 19

650 DATA 96,72,173,14,220,41,254,141,1011

:rem 218

660 DATA 14,220,165,1,41,253,133,1,828

:rem 69

670 DATA 104,96,72,165,1,9,2,133,582

:rem 242

680 DATA 1,173,14,220,9,1,141,14,573

:rem 225

690 DATA 220,104,96,164,254,240,13,160,12

51 :rem 65
700 DATA 0,145,251,200,208,251,230,252,15

37 :rem 53

710 DATA 198,254,208,243,164,253,240,10,1

570 :rem 123

720 DATA 136,240,5,145,251,136,208,251,13

72 :rem 67

730 DATA 145,251,96,32,97,192,160,0,973
:rem 144

740 DATA 132,251,160,200,132,252,160,232,

1519 :rem 153

750 DATA 132,253,160,3,132,254,32,131,109

7 :rem 12

760 DATA 192,44,40,192,16,20,160,0,664

:rem 75

770 DATA 132,251,160,216,132,252,160,232,

1535 :rem 161

780 DATA 132,253,160,3,132,254,138,32,110

4 :rem 11

790 DATA 131,192,169,0,133,251,169,224,12

69 :rem 84

800 DATA 133,252,169,64,133,253,169,31,12

04 :rem 72

810 DATA 133,254,169,0,32,131,192,76,987

:rem 192

820 DATA 114,192,32,253,174,32,158,173,11

28 :rem 75

830 DATA 32,170,177,170,152,96,32,234,106

3 :rem 24

840 DATA 192,141,34,192,142,35,192,32,960

:rem 234

850 DATA 234,192,141,36,192,142,37,192,11

66 :rem 82

860 DATA 96,32,234,192,240,2,169,128,1093

:rem 241

870 DATA 141,40,192,173,0,221,9,3,779

:rem 34

880 DATA 73,3,141,0,221,173,24,208,843

:rem 76

890 DATA 41,7,9,8,9,32,141,24,271 :rem 92

900 DATA 208,173,17,208,9,32,141,17,805

:rem 131

910 DATA 208,44,40,192,16,12,173,22,707

:rem 125

920 DATA 208,9,16,141,22,208,169,3,776

:rem 90

930 DATA 208,10,173,22,208,41,239,141,104

:rem 10

940 DATA 22,208,169,7,141,41,192,73,853

:rem 141

950 DATA 255,141,42,192,169,255,141,38,12

33 :rem 82

960 DATA 192,96,32,246,192,44,40,192,1034

:rem 241

970 DATA 48,21,173,36,192,10,10,10,500

:rem 65

980 DATA 10,141,36,192,173,34,192,41,819

:rem 188
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causes points along the lines to be set to the on 
state, or to the selected color if in multicolor 
graphics . Erasing causes dots to be set to the off 
state or background color. The flip mode involves 
switching the pixels to their opposite state In the 
case of multicolor mode, pixels of the selected 
color are flipped to the background color, and 
vice versa. Pixels not of the selected color are 
flipped to the other nonselected color. 

To provide a simple example of how to put 
these routines to use in a program, the following 
program draws an interesting circular pattern in 
hi-res mode. Once the pattern is drawn, the pro­
gram will wait for you to press a key 
1~ JT=49152:SYS JT : REM SAVE SCREEN 
2~ SYS JT+6,~:SYS JT+9 , 1,2 : REM INIT SCREE 

N 
3~ SYS JT+21,~:REM FLIP MODE 
4~ FOR I=~ TO 6.24 STEP . ~35 

5~ X=5~*COS(I):Y=5~*SIN(I) 
6~ SYS JT+12,16~+X,1~~+Y : REM MOVE 
7~ SYS JT+IB,16~-X ,1~~-Y:REM DRAW 
B~ NEXT 
9~ GET Z$ : IF Z$="" THEN 9~ 
1~~ SYS JT+3 : REM RESTORE TEXT SCREEN 

To put the required machine code into mem­
ory, run the BASIC program shown below . 

Next month we'll explore some of the more 
interesting aspects of the machine language source 
code li sting. 

BASIC Program 
Refer to the "Automatic Proofreade( article before typing this 
program in. 
1 READ LN,SA,EA : LN=LN+3~ :rem 146 
1~ FOR I=~ TO EA-SA : rem 232 
2~ READ BY : POKE SA+I,BY:SUM=SUM+BY 

: rem 12~ 
3~ IF INT((I+l)/B)*B<>(I+l) THEN 6~ 

4~ READ CS : IF CS<>SUM 
5~ SUM=~:LN=LN+13 

THEN 8~ 
:rem 242 
:rem 123 
:rem 254 

6~ NEXT 
7~ PRINT 
B~ PRINT 
53~ DATA 
51~ DATA 
52~ DATA 
53~ DATA 

:rem 165 
"SUCCESSFUL LOAD" : END :rem 1~5 
"ERROR IN LINE";LN:END : rem 1~4 
5~~ :rem 6B 
49152 : rem IBI 
5~~B7 :rem IBI 
76,47,192 , 76,72,192 , 76 , 9 , 740 

:rem 57 
54~ DATA 193 , 76,9~ , 193,76,156,193,76,1~53 

: rem 255 
55~ DATA 59 , 194,76,192,194 , 76,1~1 ,195 , 1~B 

7 :rem 53 
56~ DATA 76,115 , 195,76,137 , 195,~,~,794 

57~ DATA 
5B~ DATA 
59~ DATA 

6~~ DATA 

61~ DATA 
~ 

62~ DATA 

:rem 99 
0 , 0,0,O , O,O , 255 , 128,383 :rem 11 
0 , 7 , 248,0,0,0 , 0 , 173,428 :rem 21 
~,2~1 , 141,43 ,1 92 ,1 73 , 24 , 2~8,1~~2 

:rem 212 
141,44,192 , 173 ,1 7 , 2~8 , 141,45 , 961 

: rem 23~ 
192,173,22,208,141,46,192,96,107 

: rem 25 
173,43, 192 , 141 ,~, 22 1, 173,44,987 

:rem 1B2 

63~ DATA 192,141,24,2~8,173,45,192,141,11 
16 :rem 6B 

643 DATA 17,2~8,173,46,192,141,22,2~8,1~~ 
7 :rem 19 

65~ DATA 96 ,7 2,173,14,22~ , 41,254,141,1~11 

: rem 218 
66~ DATA 14,22~,165,1,41 , 253,133,1 , 82B 

:rem 69 
67~ DATA 1~4,96,72,165,1,9,2,133,5B2 

:rem 242 
6B~ DATA 1 ,173,14,22~,9,1,141,14,573 

: rem 225 
69~ DATA 22~ , 1~4,96,164,254 , 24~ ,1 3,16~,12 

51 : rem 65 
7~~ DATA ~ ,1 45,251 , 2~~,2~8,251,233,252, 1 5 

37 :rem 53 
71~ DATA 198,254,2~8 , 243,164,253,24~,13,1 

57~ : rem 123 
72~ DATA 136,24~,5,145 , 251,136,2~B,251,13 

72 :rem 67 
73~ DATA 145,251,96,32,97,192,16~,~,973 

:rem 144 
74~ DATA 132,251,16~,2~~,132,252,16~,232, 

1519 :rem 153 
75~ DATA 132,253,16~,3 , 132 , 254,32 , 131,1~9 

7 :rem 12 
76~ DATA 192,44,4~,192,16,2~,16~,~,664 

77~ DATA 
1535 

78~ DATA 
4 

79~ DATA 
69 

8~0 DATA 
~4 

81~ DATA 

82~ DATA 
2B 

83~ DATA 
3 

B4~ DATA 

05~ DATA 
66 

B6~ DATA 

B7~ DATA 

: rem 75 
132,251,16~,216,132,252,16~,232, 

: rem 161 
132,253,160,3,132,254,138,32,110 

:rem 11 
131,192,169,O,133,251,169,224,12 

:rern 84 
133,252,169,6.4,133,253,169,31,12 

: rem 72 
133 , 254,169 ,~,32,131,192,76,987 

:rem 192 
114,192 , 32 , 253 ,1 74 , 32,15B,173,11 

: rem 75 
32,17~,177 ,1 7~,152 , 96,32 , 234,1~6 

:rem 24 
192,141,34 , 192,142,35,192,32,96~ 

:rem 234 
234,192,141 ,36 ,19 2,142,37 ,192,11 

:rem 82 
96 , 32,234,192,24~,2,169,12B,I~93 

:rem 241 
141,4~,192 , 173,~,221,9,3 , 779 

:rem 34 
88~ DATA 73,3 , 141 , ~ , 221,173,24,2~8,843 

89~ DATA 
9~~ DATA 

91~ DATA 

920 DATA 

93~ DATA 
2 

94~ DATA 

95~ DATA 
33 

96~ DATA 

97~ DATA 

98~ DATA 

:rem 76 
41 , 7 , 9,8 , 9,32,141 , 24,271 : rem 92 
208,173,17,208,9 , 32,141 , 17,805 

: rem 131 
208,44,40,192,16,12,173,22,707 

:rem 125 
2~8 , 9,16,141,22,2~B,169,3,776 

: rem 90 
2~8 ,1~,173,22, 2~B,41 ,239,141,1 ~4 

:rem 10 
22,208 , 169 , 7 ,141,41,192,73,853 

:rem 141 
255,141 , 42 , 192 , 169,255,141 ,38 ,1 2 

: rem 82 
192,96,32,246,192,44,4~,192 , 1~34 

: rem 241 
4B,21,173,36,192,1~ ,I~ ,1 3 , 5~~ 

: r em 65 
1~,141,36,192,173,34,192,41,BI9 

:rem 188 
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990 DATA 15,13,36,192,76,163,192,173,860

:rem 199

1000 DATA 36,192,10,10,10,10,141,36,445

:rem 96

1010 DATA 192,32,234,192,41,15,13,36,755

:rem 171

1020 DATA 192,141,36,192,32,234,192,170,1

189 :rem 121

1030 DATA 173,34,192,141,33,208,173,36,99

0 :rem 24

1040 DATA 192,76,163,192,32,246,192,162,1

255 :rem 129

1050 DATA 3,189,34,192,157,30,192,202,999

:rem 243

1060 DATA 16,247,96,56,169,199,237,32,105

2 :rem 43

1070 DATA 192,72,74,74,74,133,252,160,103

1 :rem 20

1080 DATA 0,132,251,74,102,251,74,102,986

:rem 220

1090 DATA 251,101,252,133,252,173,30,192,

1384 :rem 161

1100 DATA 174,31,192,45,42,192,44,40,760

:rem 172

1110 DATA 192,16,6,10,72,138,42,170,646

:rem 122

1120 DATA 104,24,101,251,133,251,138,101,

1103 :rem 133

1130 DATA 252,133,252,104,41,7,24,101,914

:rem 207

1140 DATA 251,144,2,230,252,24,105,0,1008

:rem 198

1150 DATA 133,251,165,252,105,224,133,252

,1515 :rem 207

1160 DATA 173,30,192,45,41,192,170,96,939

:rem 242

1170 DATA 169,0,168,44,39,192,16,7,635

:rem 94

1180 DATA 80,2,177,251,77,38,192,44,861

:rem 145

1190 DATA 40,192,48,10,61,47,194,133,725

:rem 183

1200 DATA 97,189,47,194,208,8,61,55,859

:rem 161

1210 DATA 194,133,97,189,55,194,73,255,11

90 :rem 94

1220 DATA 49,251,5,97,145,251,96,128,1022

:rem 234

1230 DATA 64,32,16,8,4,2,1,192,319

:rem 126

1240 DATA 48,12,3,32,156,193,32,97,573

:rem 85

1250 DATA 192,32,171,193,32,0,194,76,890

:rem 186

1260 DATA 114,192,169,1,149,106,169,0,900

:rem 228

1270 DATA 149,107,56,189,34,192,253,30,10

10 :rem 73

1280 DATA 192,149,98,189,35,192,253,31,11

39 :rem 98

1290 DATA 192,149,99,16,20,169,255,149,10

49 :rem 99

1300 DATA 106,149,107,56,169,0,245,98,930

:rem 238

1310 DATA 149,98,169,0,245,99,149,99,1008

: rem 4

1320 DATA 96,21,98,208,4,149,106,149,831

:rem 192

1330 DATA 107,96,165,99,74,133,103,165,94

2 :rem 39

1340 DATA 98,106,133,102,24,169,0,229,861
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1350

1360

1370

1380

1390

1400

1410

1420

1430

1440

1450

1460

1470

1480

1490

1500

1510

1520

1530

1540

1550

1560

1570

1580

1590

1600

1610

1620

1630

1640

1650

1660

1670

1680

1690

DATA

DATA

26

DATA

,978

DATA

DATA

3

DATA

4

DATA

DATA

DATA

154

DATA

DATA

DATA

DATA

315

DATA

2

DATA

DATA

a
V)

DATA

1

DATA

1

DATA

65

DATA

DATA

0

DATA

4

DATA

3

DATA

DATA

7

DATA

DATA

192

DATA

DATA

DATA

9

DATA

DATA

085

DATA

236

DATA

DATA

:rem 230

98,133,104,169,0,2 29,99,133,96 5

:rem 250

105,96,24,165,102,101,100,133,8

:rem 56

102,170,165,103,101,101,133,103

:rem 151

197,99,144,19,208,4,2 28,98,997

:rem 224

144,13,138,56,2 29,98,133,102,91

:rem 32

165,103,2 29,99,13 3,103,56,96,98

:rem 40

32,246,192,32,97,192,162,0,953

:rem 184

32,74,194,162,2,32,74,194,764

:rem 137

165,98,197,100,165,99,2 29,101,1

:rem 137

144,62,32,130,194,36,107,16,721

:rem 221

10,32,159,193,56,169,0,229,848

:rem 194

108,13 3,108,32,171,193,32,0,777

:rem 227

194,230,104,208,4,2 30,105,240,1

:rem 103

102,238,30,192,208,3,238,31,104

:rem 11

192,32,154,194,144,9,24,173,922

:rem 241

32,192,101,108,141,32,192,32,83

: rem 3

171,193,32,0,194,76,241,194,110

:rem 15

162,1,181,98,180,100,149,100,97

:rem 17

148,98,202,16,245,32,130,194,10

:rem 74

36,107,16,10,32,159,193,56,609

:rem 184

169,0,229,108,133,108,32,171,95

:rem 23

193,32,0,194,2 30,104,240,31,102

: rem 1

24,173,32,192,101,108,141,32,80

:rem 10

192,32,154,194,144,8,238,30,992

:rem 246

192,208,3,238,31,192,32,171,106

:rem 27

193,32,0,194,76,60,195,32,782

:rem 137

159,193,76,114,192,32,2 34,192,1

:rem 132

41,3,73,3,106,106,106,141,579

:rem 120

39,192,96,32,234,192,41,3,829

:rem 144

170,189,133,195,44,40,192,16,97

:rem 45

3,141,38,192,96,0,85,170,7 25

:rem 88

255,32,170,177,170,152,24,105,1

:rem 121

0,133,251,138,105,224,133,252,1

:rem 109

32,97,192,160,0,177,251,32,941

:rem 187

114,192,168,169,0,108,5,0,7 56

:rem 139 ®

990 DATA 15,13,36 , 192,76 , 163,192,173,860 :rem 230 
:rem 199 1350 DATA 98,133,104 ,1 69 , 0,229,99 ,133,965 

1000 DATA 36,192 , 10 ,10,10,10, 141,36,445 :rem 250 
:rem 96 1360 DATA 105,96,24,165 , 102,101,100,133,8 

1010 DATA 192,32,234,192,41,15 , 13 , 36 , 755 26 : rem 56 
:rem 171 1370 DATA 102 , 170,165 , 103, 101,101,133,103 

1020 DATA 192,141 , 36 , 192,32,234,192,170,1 ,978 :rem 151 
189 :rem 121 1380 DATA 197 , 99 , 144 , 19,208,4,228,98 , 997 

1030 DATA 173,34,192,141,33,208,173 , 36 , 99 :rem 224 
0 : rem 24 1390 DATA 144,13,138 , 56 , 229,98 ,1 33 , 102 , 91 

1040 DATA 192,76,163 , 192 , 32,246 ,192,162 ,1 3 :rem 32 
255 :rem 129 1400 DATA 165,103,229,99,133,103,56 , 96 , 98 

1050 DATA 3 , 189,34,192,157,30,192,202,999 4 :rem 40 
:rem 243 1410 DATA 32,246,192,32,97 , 192,162,0 , 953 

1060 DATA 16,247,96 , 56 ,169,199,237,32,105 : rem 184 
2 :rem 43 1420 DATA 32 , 74,194,162,2,32,74,194,764 

1070 DATA 192,72,74 , 74 ,74,13 3 , 252 , 160,103 :rem 137 
1 :rem 20 1430 DATA 165,98,197,100,165,99,229,101,1 

1080 DATA 0,132,251,74,102 , 251,74 , 102,986 154 :rem 137 
:rem 220 1440 DATA 144,62,32,130,194,36,107,16,721 

1090 DATA 251,101 , 252 ,13 3 , 252,173 , 30 ,192, :rem 221 
1384 :rem 161 1450 DATA 10,32,159,193 , 56 ,1 69 , 0 , 229 , 848 

1100 DATA 174,31,192,45,42,192,44,40,760 : rem 194 
:rem 172 1460 DATA 108,133,108,32 , 171 , 193,32,0,777 

1110 DATA 192,16,6,10,72,138,42,170 , 646 :rem 227 
:rem 122 1470 DATA 194,230 , 104,208,4 , 230,105 , 240,1 

1120 DATA 104,24,101,251,133 , 251,138,101 , 315 : rem 103 
1103 : rem 133 1480 DATA 102 , 238 ,30, 192,208 , 3,238,31,104 

1130 DATA 252 , 133 , 252,104,41,7,24 ,1 01 ,914 2 : rem 11 
:rem 207 1490 DATA 192 , 32 ,1 54 ,1 94,144 , 9 , 24,173 , 922 

1140 DATA 251 , 144,2 , 230 , 252,24,105 , 0 ,1 008 : rem 241 
: rem 198 1500 DATA 32,192,101 , 108 , 141 , 32 , 192 , 32,83 

1150 DATA 133,251,165,252 , 105,224,133 , 252 0 :rem 3 
, 1515 :rem 207 1510 DATA 171,193 , 32 , 0 , 194 , 76 , 241,194 ,110 

1160 DATA 173,30 ,192,45,41,192 ,1 70,96 , 939 1 : rem 15 
:rem 242 1520 DATA 162 , 1,181,98,180,100,149,100,97 

1170 DATA 169,0,168,44,39,192,16 , 7,635 1 : rem 17 
:rem 94 1530 DATA 148 , 98 ,20 2,16,245,32,130,194,10 

1180 DATA 80,2 , 177,251 , 77 , 38,192,44 , 861 65 : rem 74 
:rem 145 1540 DATA 36,107,16 , 10 , 32,159 , 193 ,56 , 609 

1190 DATA 40,192 , 48,10,61,47,194,133 , 725 :rem 184 
:rem 183 1550 DATA 169 , 0 , 229 , 108 , 133,108 , 32 ,1 71 , 95 

1200 DATA 97,189 , 47 , 194 , 208,8 , 61,55,859 0 :rem 23 
:rem 161 1560 DATA 193,32,0,194,230 , 104,240,31,102 

1210 DATA 194 , 133 , 97,189,55,194 , 73 , 255,11 4 :rem 1 
90 :rem 94 1570 DATA 24 ,173, 32 , 192,101,108,141,32,80 

1220 DATA 49 , 251 , 5,97 , 145;251,96 , 128 , 1022 3 :rem 10 
:rem 234 1580 DATA 192,32 , 154,194,144 ,8 ,238,30,992 

1230 DATA 64,32 , 16,8,4,2,1 , 192,319 :rem 246 
: rem 126 1590 DATA 192 , 208 , 3 , 238 , 31 , 192,32,171,106 

1240 DATA 48,12,3 , 32,156,193,32 , 97,573 7 : rem 27 
:rem 85 1600 DATA 193,32,0 , 194,76,60,1 95 , 32 , 782 

1250 DATA 192,32,171 , 193 ,3 2 , 0 , 194 , 76 , 890 :rem 137 
:rem 186 16Hl DATA 159,193,76,114,192 , 32 , 234 , 192,1 

1260 DATA 114 ,1 92 , 169,1 , 149 , 106 ,1 69 , . , 900 192 : rem 132 
: rem 228 1620 DATA 41 , 3 , 73,3,106 , 106 , 106 , 141 , 579 

1270 DATA 149,107,56 , 189,34,192,253,30 , 10 :rem 120 
10 : rem 73 1630 DATA 39,192 ,96 ,32, 234 ,192,41,3, 829 

1280 DATA 192,149,98 , 189,35,192,253,31,11 : rem 144 
39 :rem 98 1640 DATA 170 , 189 , 133,195,44 , 40 ,1 92,16 , 97 

1290 DATA 192,149 , 99 , 16 , 20,169,255 , 149 , 10 9 :rem 45 
49 : rem 99 1650 DATA 3 , 141 ,38,1 92,96,0 , 85,170 , 725 

1300 DATA 106 , 149 , 107 , 56,169,0 , 245 , 98,930 :rem 88 
: rem 238 1660 DATA 255,32,170,177,170,152,24 ,105 , 1 

1310 DATA 149,98 ,1 69 ,0, 245 , 99,149 , 99,1008 085 :rem 121 
:rem 4 1670 DATA 0,133,251,138,105 , 224 ,1 33 , 252,1 

1320 DATA 96,21,98 , 208,4,149 , 106 , 149,831 236 :rem 109 
: rem 192 1680 DATA 32 , 97 ,192,160,0,177,251 , 32 , 941 

1330 DATA 107 , 96,165 , 99 , 74,133,103 , 165 , 94 :rem 187 
2 : rem 39 1690 DATA 114 , 192 ,1 68 ,1 69 , 0,108 , 5 , 0,756 

1340 DATA 98,106,133 , 102,24,169,0,229,861 :rem 139 © 
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Atari
Line Check Utility

Ed Sisul

"Atari Line Check" lets you use a joystick to perform a

line-by-line search for program bugs.

Quite often, the most effective way to debug a

program is to check each line, one at a time, for

mistakes. For those of us who are not fortunate

enough to own a printer, this can be a very tedious

task. The lines can be examined using LIST and

CTRL-1 to scroll through the program, but it is

difficult to find minor mistakes while staring at a

whole screen filled with GRAPHICS 0 text. The

lines can be displayed one at a time using the

sequence LIST line number, SHIFT CLEAR, LIST

line number, SHIFT CLEAR, etc.; but this approach

is too slow and cumbersome.

Scrolling With A Joystick

This program will step through a listing and dis

play each line, one at a time, in large GRAPHICS

2 print. The best part is that the scrolling is con

trolled with a joystick. Pulling back on the stick

advances through the listing, and pushing for

ward on the stick backtracks through the listing.

With the stick centered, the displayed line stays

on the screen for scrutiny. If a mistake is spotted,

press the trigger button, and the line containing

the mistake is redisplayed in the normal screen

editing mode so it can be corrected. Once the error

is dispatched, typing CONT will resume the line-

by-line check, or typing RUN will terminate the

line check and execute the main program. After

typing in "Atari Line Check," LIST it to disk or

cassette. Then, using the ENTER command, ap

pend it to the program to be checked. Plug a joy

stick into Port 1 and type GOTO 32000 to start
checking lines.

Array Storage

The heart of the program is lines 32010-32030.

Lines 32010-32020 retrieve the program line num

bers stored in memory and store them in the array

LINUM. A complete explanation of the PEEKs

used to do this can be found in Larry Isaacs' article

"Inside Atari BASIC" in COMPUTE!'s First Book of

Atari. Line 32025 opens the screen editor for input

and output, lists a line on the screen, then retrieves

the entire line, including its line number, and

stores it in the variable LINES. The POKEs in line

32025 blank the screen during these operations.

Line 32030 then reprints LINES on the screen

in GRAPHICS 2 text in black letters on a white

background.

Lines 32035-32055 contain the joystick con

troller routines to increment or decrement the

subscript of the line number array or to redisplay

a line for editing. Line 32000 initializes the vari

ables, dimensions LINE$ to the maximum number

of characters in a logical line, and dimensions the

LINUM array to accommodate a 200-line program.

The POKE in line 32000 standardizes the left-hand

margin on all systems. Line 32005 initially sets all

elements of the LINUM array to zero. Should you

encounter a program with more than 200 lines,

simply change the dimensioned size of LINUM in

line 32000 and the maximum increment of the

loop in line 32005 accordingly.

Storage Characters
Because each line is displayed in graphics mode

2, which uses the internal character set, some

characters won't be displayed as originally typed.
For instance, the special graphics characters will

be displayed as numeric or punctuation symbols,
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Line Check Utility 
Ed Sisul 

"Atari Lille Check" lets YaH lise a joystick to perform a 
lil1e-by-lille search for program bllgs. 

Quite often, the most effective way to debug a 
program is to check each line, one at a time, for 
mistakes. For those of us who are not fortuna te 
enough to own a printer, this can be a ve ry tedious 
task. The lines can be examined using U ST and 
CTRL-1 to scroll through the program, but it is 
difficul t to fi nd minor mistakes while staring at·a 
whole screen filled with GRAPHICS 0 text. The 
lines can be displayed one at a time using the 
sequen ce U ST lille 1lIlllIbel", SHIFT CLEAR, U ST 
lille IlIIlII bel", SHIFT CLEAR, etc.; but this approach 
is too slow and cumbersome. 

Scrolling With A Joystick 
This program will step th rough a listing and di s­
play each line, one at a time, in large GRAPHlCS 
2 print. The best part is that the scrolling is con­
trolled with a joys tick. Pulling back on the s tick 
ad vances through the lis ting, and pushing for­
ward on the s tick backtracks th ro ugh the listing. 
With the stick centered , the displayed ·line s tays 
on the screen fo r scrutiny. If a mis take is spotted , 
press the trigger button, and the line containing 
the mistake is redisplayed in the normal screen 
editing mode so it ca n be corrected . Once the error 
is dispa tched, typing CONT will resume the line­
by-line check, or typing RUN will termina te the 
line check and execu te the main program. After 
typing in "Atari Line Check," UST it to disk or 
cassette . Then, using the ENTER command, ap­
pend it to the program to be checked. Plug a joy­
stick into Port 1 and type GOTO 32000 to start 
checking lines. 

Array Storage 
The hea rt of the program is lines 32010-32030. 
Lines 32010-32020 retrieve the p rogram line num­
bers stored in memory and store them in the array 
U NUM. A complete explanation of the PEEKs 
used to do this can be found in La rry Isaacs' article 
" Inside Atari BASIC" in COMPUTEt's First Book of 
Atai-i. Line 32025 opens the screen editor for input 
and output, lists a line on the screen, then re trieves 
the entire line, including its line number, and 
stores it in the variable U NE$. The POKEs in line 
32025 blank the screen du ring these operations. 
Line 32030 then re prints U NE$ o n the screen 
in GRAPHlCS 2 text in black letters on a white 
background . 

Lines 32035-32055 contain the joystick con­
troller routines to increment or decrement the 
subscrip t of the line number array or to redisplay 
a line for editing. Line 32000 initia lizes the vari­
ables, dimensions U NE$ to the maximum number 
of characters in a logical line, and dimensions the 
U NUM array to accommodate a 200-line program. 
The PO KE in line 32000 standardizes the left-hand 
margin on all systems. Line 32005 initially sets all 
elements of the U NUM array to zero. Should you 
encounter a program with more than 200 lines, 
simply change the dimensioned size of U NUM in 
line 32000 and the maximum increment of the 
loop in line 32005 accordingly. 

Storage Characters 
Because each line is displayed in graphics mode 
2, which uses the inte rna l character se t, some 
characters won' t be displayed as originally typed. 
For instance, the special graphics characters will 
be displayed as numeric or punctuation symbols, 
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e >\ DATATRAC

■*" BLANK CASSEnES
C-05, C-06, C-10, C-12, C-20, C-24, C-3Z

From the leading supplier of Computer Caiiatta.

new. longer length C-12's (6 minules per side] provide

the Bitn Itw teat needed far some 16K prognmi.

■.-";. BASF-LHD (DPS) world itandard Up*.

J^ Prnmlum 5 screw «h*ll with teadvr.
■'■;,"-'' Error Free • Money back guBrmtee

Call: 213/700-0330 p*inMDUT(Mp«iTHt>Mic-i &*-<
ORDER NOW IIAn|i 1/Y" 9525 Vass»r Ave. *CM
.*M/t TO... TWllII IV Chitiwortfl. CA 91311
— •___ — ORDER FORM -—..»■.__,

mflT

□ »oo

>DQi-
□ HOC

>«■•) l»™*n(| I

Each cassette includes

2 labels only Boxes

sold separately. In Cont

U.S. shipmentbyU.P.S.

II Parcel Posi orelerred.
dieefchere. D

or C-10*« J°PM
*/lat)tls add At ti

/shippinrj J17

Chsctc or M O. wickaed □ Sand Quantity Discounts D

Chaigt ro craeii card. VISA Q MASTERCARD □

3 50

FREE 1 STORAGE
CADDY will mti-r 4 ;tj

MtlliKI purOlllHl

Cny

Siqnaiure

Compuler make S moOal

SMM/Zip - _

DBk?(y/n) •<*

MASSIVE PRICE

REDUCTION

SALE!!

Commodore 64

Vic-20

TRS-80 Color

Business & Home

Software Reduced

0

ACT NOW!
OR PAY DOUBLE LATER

FREE CATALOG
POWERBYTE SOFTWARE

Box 579 • Gwvnedd Valley, PA 194377

(215) 643-7666 (609) 424-5485

172 COMPUTE! May1984

HARMONY
VIDEO & COMPUTERS

TO ORDER CALL TOLL FREE
800-221-8927 OR 800-441-1144

2357 Coney Island Awe.

Brooklyn. N.Y. 11223

(212) 627-1000

Open Daily 9-6:30

Sunday 10-4

Friday 9-2

VIDEO

SL2000

SL27X

SL 2710
SL24O0
SL2410
SL2300

5L5200

HVC 2500

HVC28OO
CCGD5

PANASONIC

PV 1220
PV 1320

PV1520

PV 1322
PV 1720

PV5400
PV6110

PV6500

PV6600
PK957

PK557

WV3230
PVR 500

VJP 900

VJT700
VJP 170

VKT300

VJP 275

VKTS50
CC030
CC017

CC015
CKCG20

RCA

429.95

CALL

BW.95

364.95

539.95

319.95

564.95

869.95

899.95

899.95

374.95

424.95

589.95

544.95

764.95

639.95

CALL

799.95

859.95

699.95

599.95

799.95

149.95

759.95

774.85

624.95

419.95

334.95

709.95

1149.95

744.95

799.95

709.95

8440
8471

8430

8481
82B0

8400

7200

4400

6300

6400

6800
4900

HRD 120

HR2650

HR 7650
HRD 225
HHC3

HR 7100
HR 7110
GXN 5

GXN 70
GZS3

GZS4U
I

VT11A
VT18A

VT 19A
VT7

5031

VK 747

VK 727

5335

5235

SANYO

QUASAR

739.95

609.95

564.95

834.95

774.9S

369.95

509.95

274.95

314.95

334.95
439.95

354.95

459.95

619.95

CALL
634.95

524.95

419.95

424.95

614.95

799.95

584.95

664.95

369.95
569.95

619.95

S04.95

369.95

747.47

627.27

599.95

569.95

Write for Free Catalog
VIDEO TAPE—BY CASE ONLY

VHS VHS HIGH BETA BETA BETA
T120 T160GRADE L500 L750 L830

TDK 6.60 11.50 7.95 5.85 6.90 8.99

FUJI 6.75 11.50 8.45 6.75 6.65 8.10

JVC 6.30 9.60 7.79 — — —

MAXELL 6.50 9.75 8.10 — 6.90 8.99
SCOTCH 6.50 9.99 7.49 6.50 6.90 8.75
SONY 6.35 — 6.35 5.25 6.10 7.80

RCA 6.60 9.85 9.99 — — —
PANASONIC 6.45 — 9.50 — — —
MEMOREX 5.89 9.99 8.19 6.10 6.05 8.45

WE CARRY A FULL LINE OF SONY TV & PROFEEL

COMPUTERS
APPLE 2E

with Disk Drive
Monitor & Column

Card

S1149.95

Hayes 300 Modem

iayes 1200 Modern

kmeted Grappler -

ftmdek Monrtor

ftmdek Color 1
"ax an Color '.'r i

Diablo 630

Juki 6100

Janana Prtr
TTX 1014

RMC-PB401

NEC 3550

189.95
189.95

179.95

469.95
139.95

114.95

234.95

249.95

1509.95

359.95

129.95

409.95

624.95
1479.95

COMMODORE
VIC 20

Commodore 64
Disk Dnve

1525 Pnnler

MPS801
1526 Pnnler

VIC Modem

1650 Modem

16K Expander

CPMCaW

1701 Monitor

79.95

189.95
18935

174.95

209.95

229.95

59.95
89.95

74.95

49.95

194.95

Oki0ala92

Okidata93
OkidataB2

Okidaia83

Epson RX80

Epson MX100
Epson FX100

Brother HR15

Brother HR25

Prowrrter 8510
StarwrilBf F10

Gemini 10X

Gemini 15X
SihverReed

ATARI
Atan 1400 XL
Atari 1200 Rebate

Atari 600XL

Atan 80OXL

1030 Modem

1010 Program Recotde

1020 Printer

1026 Pnnler

1027 Pnnter

1050 Dnve

Indus Drive

369.95

619.95

299.95

509.95

259.95

534.95
689.95

389.95

619.95

309.95

879.95

239.95

339.95

359.95

CALL
165.95

139.95

239.95

CALL

74.95
199.95

284.95

254.95
299.95

399.95

Kaypro-Eagle-FrankNn CALL

-or Into Dial (212) 627-1000 No dealers on advertised spe
cials, ptease! To order simply dial toll free 800-221-8927 or
300-441-1144 with your MasterCard or VISA and your order
will arrive via UPS or send certified check or rtwney order only
10 HARMONY VIDEO AND ELECTRONICS, 2357 Coney Is
land Ave.. Brooklyn, N.Y. 11223. and add approximaie ship-
oing, postage and insurancecharges. Customer Service (212]
627-8888 Mon-Fn. 9-5. Credit cards for phone orders only. A!
prices and availability subject to change without notice. Dealer
inquiries invited!! MC. VISA.

and lowercase letters will be

displayed as green uppercase

letters. Also, the CLEAR charac

ter, CHR$(125), will cause the

screen to clear when it is printed.

When this happens, just press

the trigger button to see the

characters in their original form.

Atari Line Check

Refer to the "Automatic Proofreader

article before typing this program in.

DH 32000 POKE 82, 0: ST =0: 2

Z=l:TRAP 32005:D

IM LINE* < 120) ,LI

NUM<200>:TRAP 40

000

IC 32005 FDR N = O TO 200sL

INUM <N> =0:NEXT N

ML 320 1 0 AD = PEEK < 1 36) +25i

(PEEK<137)

JQ 32015 LINUM<ZZ)=PEEK<A

D) +256*PEEK CftD+1

> : IF LI NUM(ZZ> =3

2000 THEN END

GE 32020 IF LINUM(ZZ)=0 T

HEN AD=AD+PEEK(A

D+2):GOTO 32015

HL 32025 OPEN #1,13,0, "El

":POKE 709,8: POK

E 710,8:POK£ 712

.8:LIST LINUM(ZZ

):POSITION 0.1:1

NPUT #1;LINE*:CL

OSE #1

BF 3 2030 GRAPHICS 18: POKE

708,2:POKE 712,8

:POSITION 0,2s?

#6;LINE*

IC 32033 IF STRIG(0>=0 TH

EN ST=1:GRAPHICS

0:LIST L INUM(ZZ

):STOP

EP32040 IF ST=1 THEN ST =

0:GOTQ 32025

HH 32045 IF STICK<0)=13 T

HEN ZZ=ZZ+1:GOTO

32020

HA 32050 IF STICK <0> =14 A

ND 2Z>0 THEN 12=

ZZ-1:SOTO 32025

DF 32055 GOTO 32035 ©

COMPUTE!

The Resource.

COMPUTE!

TOLL FREE
Subscription

Order Line

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

""' .... _---- __ ~ E_<P __ 

NaIM ____ _ 

----------- ------

MASSIVE PRICE 
REDUCTION 

SALE!! 

Commodore 64 
Vic-20 

TRS-80 Color 

Business & Home 
Software Reduced 

50% 
ACT NOW ! 

OR PAY DOUBLE LATER 

FREE CATALOG 
POWERBYTE SOFTWARE 

Box 579 . Gwynedd Valley. PA 194377 
(215) 643·7666 (609) 424·5485 

in COMPUn! Moy198A 

42SI.95 8440 
CAU 8471 

"US 8430 
364.95 8481 
539.95 8280 
3UI.iS 8400 

"'." NUS 7200 
'MI.ts 4400 
199.OS 6300 

PANASONIC :::: 

:~ fz!:: 4900 
1520 S8US HAD 120 
1322 544.15 HR 2650 
1720 75U5 HR 7650 

139.95 HAD 225 
CAll HAC 3 
ni.t5 HA 7100 
859.95 HA 7110 
'".M GXN 5 
5"." GXN 70 
m .ts GZS3 
'.!US GZS 4U 

RCA 
759.95 VT 11" 
nC.t5 VT , SA 
124.05 VT 19" 
4'8,15 VT 7 
38<." m .ts 5031 

1149.95 VK 147 
744.15 VI< 721 
m.i5 5335 
109.95 5235 

SANYO 

JYC 

HITACHI 

OUASAA 

Write for Free Catalog 
VIDEO TAPE-BY CASE ONLY 

VHS VHS HIGH BETA BETA BETA 
T120 Tl60GAADE L500 L.750 L.a3O 
6.60 11 .50 7.95 5.65 6.90 6.99 
6.75 11 .50 6.45 5.75 U5 6.10 
6.30 9.60 7,79 
6.50 9.75 6.10 6.go 6.99 
6.50 9.99 7.49 6.SO 6.90 6.75 
6.35 6.35 5.25 6.10 7.80 
6.60 US 9.99 
6,45 9.50 
5.19 IU9 1.19 6.10 6.05 6.45 

CARRY A FULL UNE OF SONY TV & PROFEEL 

COMPUTERS 
~-..:., APPLE2E 

, I 

with Disk Drive 
Monitor & Column 

Card 

and lowercase letters will be 
displayed as green uppercase 
letters. Also, the CLEAR charac­
ter, CHR$(125), w ill cause the 
screen to clear when it is printed. 
When this happens, just press 
the trigger bu tton to see the 
characters in their original form. 

Alari Line Check 
Refer to the "Automatic Proofreader' 
article before Iyping this program in. 
Oil 321!100 

Ie 3 2005 

til 3 2010 

JB3 2015 

DE 32 121 2 0 

Hl32 1!125 

POKE S2,0,ST=0 , Z 
Z=l:TRAP 3 2005:D 
1M LINES(J20> ~ L I 

NUH(200),TRAP 40 
000 
FOR N=O TO 200:L 
1NUH(N) = 0,NEXT N 
AD=PEE K (1 3 6)+256 
tPEEK (1 37 ) 
L1NUM(ZZ) - PEE K (A 
O)+256*PEEK(AD+l 
),IF L1NUM ( ZZ ) = 3 
2000 THEN END 
IF LINUMfZZ)=0 T 
HEN AD=AD+PEE K CA 
D+ 2 } : GOTO 3 2015 
OPEN #1,13,13, "E: 
" , POKE 709,S, POK 
E 710,8 : POKE 712 
,S , L I ST L1NUH(ZZ 
) , POS1TION 0,1 ' 1 
NPUT #l;LINE$:CL 
OSE #1 

Sf 3 20 3 0 GRAPH 1 CS 18 : P OKE 
708,2:POKE 712,8 
:POSITION O,2 : 7 
#6;LINE$ 

Ie 3 20 3 5 IF STR I G ( 0) =0 TH 
EN ST=1,GRAPH1CS 

0 ,LIST LlNUH(ZZ 
) ,STOP 

EP 32040 IF ST= 1 THEN ST= 
0 : G O TO 32025 

rlH 32jll45 IF STICK (0)=13 T 
HEN ZZ=ZZ+l,GOTO 

3 2020 
1I~ 3 2 050 IF STIC~: C0}=14 A 

ND ZZ > @ THEN ZZ= 
ZZ-l : GOTO 32025 

OF 32055 GOTO 3 2035 e 

COMPUTE! 
The Resource. 

COMPUTE! 
TOLL FREE 

Subscription 
Order Line 

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



Commodore

Word Wizard
Joe W. Rocke

"Word Wizard" improves your writing skills by check

ing the readability of any written material. For the

VlC-20, Commodore 64, and PET/CBM computers.

The term foggy writing was originated by Robert

Gunning. Seeking ways to improve the readability

of written text, he developed a fog index formula.

The formula is based on counting the number of

words and sentences in a sample paragraph of

text. Long words and long sentences produce a

high index number. This type of writing is called

foggy because it can be harder to read and under

stand. Writing that is easy to read (and under

stand) should have a low fog index.

The fog index formula uses a 100- to 200-word

sample of text. Words of three syllables or more

are considered "long." Dividing the word count

by the number of sentences provides the average

sentence length. Adding the number of long

words and performing a simple computation pro

duce the fog index. Although the index number is

rather arbitrary, it does provide a standard for

measuring text readability.

Researchers have since learned that people

prefer to read below their educational level.

Thus the fog formula has been expanded to pro

duce a reading level index number. The result is a

number that represents the approximate grade

level at which written material can be read and

understood.

People are comfortable reading text that has

a reader index ranging from 6 to 8. Most of the

writing in popular magazines and newspapers

has an index in this range. People are capable of

reading at a higher level, but the concentration

required can make such writing tedious. Even

college professors find it uncomfortable to read

something with an index of 12 or higher.

Computerized Word Check
The computer is an ideal tool for checking text for

readability. Large companies have developed

programs of this type to check their product man

uals. When used with word processing systems,

this checking process takes little additional time.

Using "Word Wizard" is as simple as typing

text onto a video screen instead of on paper, as

with a typewriter. A 100-word sample is all that is

required. Almost all text-reading analysis is based

on this sample size.

The program begins with a prompt. There is

no cursor, but whatever is typed appears on the

Maxell Floppy Disks

The Mini-Disks

with maximum

quality.

Dealer inquiries invited. CO.D's accepted.
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Commodore 
Word Wizard 

Joew. Rocke 

"Word Wizard" illlproves YOllr writi llg skills by check­
illg the readabili ty of allY written lIIaterial. For the 
VIC-20, COlll l1lodore 64, and PETICBM COl1lp" ters. 

The term foggy writillg was origina ted by Robert 
Gunning. Seeking ways to improve the readability 
of written text, he developed a fog index fo rmula . 
The fo rm ula is based on counting the number of 
words and sentences in a sample paragraph of 
text. Long words and long sen te nces produce a 
high index number. This type of w riting is ca ll ed 
foggy because it can be harder to read and under­
stand. Writing tha t is easy to read (a nd under­
stand) should have a low fog index. 

The fog index fo rmula uses a 100- to 200-word 
sample of text. Words of three syllables or more 
a re considered " long. " Dividi ng the word count 
by the number of sentences prov ides the average 
sentence length . Adding the number of long 
words and perfo rming a simple computation pro­
d uce the fog index. Although the index number is 
rather a rbitrary, it does p rovide a standa rd fo r 
measuring text readability. 

Researchers have since lea rned tha t people 
prefe r to read below the ir educa tional level. 
Thus the fog formula has been expanded to pro­
duce a reading level index number. The result is a 
number that represents the approximate grade 
level at which written ma te rial can be read and 
understood. 

People are com fo rtable reading text that has 
a reader index ranging from 6 to 8. Most of the 
writing in popular magazines and newspapers 

has an index in this range. People a re capable of 
reading a t a higher level, but the concentrati on 
required Ca n make such writing tedious. Even 
college professors find it uncomfortable to read 
something with an index of 12 or higher. 

Computerized Word Check 
The computer is an idea l tool for checking text fo r 
readabili ty. Large companies have developed 
programs of thi s type to check their product man­
uals . When used w ith word processing systems, 
this checking process takes little additional time. 

Using " Word Wizard" is as simple as typing 
text onto a video screen instead of on pape r, as 
w ith a typewriter. A 100-word sample is all that is 
required . Almost all text-reading analysis is based 
on this sample size . 

The program begins w ith a promp t. The re is 
no curso r, but wha tever is typ ed appears on the 

Maxell Floppy Disks 
The Mini-Disks -
with maximum 
quality. 
Dealer inquiries invited. e.O.D's accepted. 

1l! 
Call FREE (800) 235-41 37. 
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screen. The left arrow can be used to correct a

typo without affecting the program. Use the RE

TURN key only when you are finished entering

the sample. The screen then clears, and the text

that has been typed to memory will begin to march

across the screen. The text display will then be

formatted to improve readability.

Type in the text sample without worrying

how it looks on the video display. The text will

wrap around the screen, causing some words to

be broken midway and to continue on the next

line. The display is primarily for reference so you

can see what was originally typed.

The Display Phase

Next, during its display phase, the program counts

characters, words, and sentences. It also counts

the number of words containing more than nine

characters, which are presumed to consist of three

or more syllables. Word groups ending with a

semicolon or colon are counted as one sentence.

This prevents a compound sentence from being

counted as a single sentence. Naturally, any word

group ending with a period, question mark, or

exclamation mark is counted as a sentence.

The word-checking data is stored in simple

variables and is then used to compute the reading

index at the end of the display cycle. A continua

tion prompt concludes the display cycle to permit

you to read the last display page.

Finally the word, sentence, and long word

counts are displayed. The reading index, rounded

to two decimal places, completes the text analysis.

The program then asks you to repeat the analysis

or exit the program.

An index of 6-9 indicates a good readability

level. A higher index indicates that the text might

benefit from some editing. You may want to use

two shorter sentences which carry the same

thought as a long one, or try to find shorter words.

For example, it is easier to read city than the word

metropolis.

®

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}
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Variables

A$ The input string is confined to one character.

BE Beginning address of the memory storage area.

C ASCII value of AS, and the character counter.

C$ Character string used for the display cycle.

ID Reading index. L is the display line length counter.

LW Long word countstorage.

MS Memory storage ending address.

P PEEK value of MS contents.

S Sentence count storage.

T Display cycle loop counter.

W Word countstorage.

WC Input cycle word count.

Z&Z$ Prompts.

Housekeeping Chores

Lines 10-30: Housekeeping chores are performed

at the beginning of the program. The formula

used to round the reading index is defined in line

10. Major variables are set to zero to prevent errors

if the program is rerun. Variable MS in line 20

denotes the beginning memory storage address.

A second variable is set to the same value for use

in the display loop.

The value currently in the program works

with an unexpanded VIC-20. Use MS = 2300 in

line 20 if you have a PET/CBM or a 3K expanded

VIC. (Ignore the color commands if you have a

PET.) For a VIC with 8K or more of expansion

memory, use MS = 5900. Try MS = 3300 for the

Commodore 64. For other systems you will have

to use an address above the BASIC program area.

Lines 35-150: The input cycle begins at line

60 with the GET A$ keyboard scan for a key input.

When a key is pressed, the input is checked for a

backspace (left cursor). If it is a backspace, the

invisible cursor moves one space to the left, and

the memory storage is decreased by one. This is

to prevent counting the backspace as part of the

text. The program then loops back for a new key

input.

If the key pressed is a text character, the key

is displayed and converted to its ASCII equivalent.

The ASCII value is then POKEd in memory ad

dress MS for storage. The input is then tested for

a carriage return (CR); if not a CR, storage address

MS is incremented by one, and the program loops

back for another key input. Note that a CR breaks

the input loop, jumping program flow to the con

tinuation GOSUB.

The Word Count

Line 110 performs a word count during the input

cycle. The count value of 125 in line 120 limits

input to a maximum of 125 words. These two

lines are optional, but do insure keeping the input

within sample limits. A smaller number of words

can be used for a sample, of course.

screen. The left arrow can be used to correct a 
typo without affecting the program. Use the RE­
TURN key only when you are finished entering 
the sa mple. The screen then clears, and the text 
tha t has been ty ped to memory will begin to march 
across the sc reen. The text display will then be 
formatted to improve readability. 

Type in the tex t sample w ithout worrying 
how it looks on the video display. The text will 
wrap around the screen, causing some words to 
be broken midway and to conti nue on the next 
line. The display is primarily for reference so you 
can see what was origina lly typed. 

The Displav Phase 
Next, during its display phase, the program counts 
characters, words, and sentences. It also counts 
the number of words containing more than nine 
characters, which are presumed to consist of three 
or more syllables. Word groups ending with a 
semicolon or co lon a re counted as one sentence. 
This prevents a compound sentence from being 
counted as a single sentence. aturally, any word 
group ending with a period, question mark, or 
exclamation mark is counted as a sentence. 

The word-checking data is stored in simple 
variables and is then used to compute the reading 
index at the end of the display cycle. A continua­
tion prompt concludes the display cycle to permit 
you to read the last di splay page . 

Finally the word, sentence, and long word 
counts are displayed. The read ing index, rounded 
to two decimal places, completes the text analysis. 
The program then asks you to repeat the analysis 
or exit the program. 

An index of 6-9 indicates a good readability 
level. A higher index indica tes tha t the text might 
benefit from some editing . You may want to use 
two shorter sentences which ca rry the same 
thoug ht as a long one, or try to find shorter words. 
For example, it is easier to read city than the word 
metropolis. 

Variables 
AS The input string is confined to one character. 
BE Beginning address of the memory storage area. 
e ASCII valueof AS, and the character counter. 
CS Character string used for the display cycle. 
ID Reading index. L is the display line length counter. 
LW Long word count storage. 
MS Memory storage endingaddress. 
P PEEK value ofMS contents. 
5 Sentence count storage. 
T Display cycle loop cou nter. 
W Word count storage. 
we Input cycle word count. 
Z & ZS Promp ts. 

Housekeeping Chores 
Lines 10---30: Housekeeping chores are performed 
at the beginning of the program. The formula 
used to round the reading index is defined in line 
10. Major variables are se t to zero to prevent errors 
if the program is rerun . Va riable MS in line 20 
denotes the beginning memory storage address. 
A second variable is set to the sa me value for use 
in the display loop. 

The va lue currently in the program works 
with an unexpanded VIC-20. Use MS = 2300 in 
line 20 if you have a PET/CBM or a 3K expanded 
VIC. (Ignore the co lor commands if you have a 
PET.) For a VIC with 8K or more of expansion 
memory, use MS = 5900. Try MS = 3300 for the 
Commodore 64. For other sys tems you will have 
to use an address above the BASIC program area. 

Lines 35-150: The input cycle begins at line 
60 with the GET A$ keyboard sca n for a key input. 
When a key is pressed, the input is checked for a 
backspace (left curso r). If it is a backspace, the 
invisible cursor moves one space to the left, and 
the memory s torage is decreased by one. This is 
to prevent counting the backspace as part of the 
tex t. The program then loops back for a new key 
input . 

If the key pressed is a text character, the key 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin is displayed and converted to its ASCII equivalent. 

The ASCII va lue is then POKEd in memory ad­
dress MS for s torage. The input is then tes ted for 
a carriage return (CR); if not a CR, storage address 
MS is incremented by one, and the program loops 
back for anothe r key input. Note that a CR breaks 
the input loop, jumping program flow to the con­
tinuation GOSUB . 

wabasH 
When it comes to Flex ible Disks, 

nobody does it better than Wabash. 

MasterCard, Visa Accepted. 
Call Free: (800) 235-4 137 
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The Word Count 
Line 110 performs a word count during the input 
cycle. The count va lue of 125 in line 120 limits 
input to a maximum of 125 words. These two 
lines a re o ptiona l, but do insure keeping the input 
within sample limits. A sma ller number of words 
can be used for a sample, o f course. 



Lines 160-300: The display and checking cycle

begins upon user response to the continuation

prompt. Variables used to accumulate word-

checking data are set to zero to prevent errors if

the program is repeated. A FOR-NEXT loop is

used for the display cycle, since storage beginning

address BE and ending address MS were estab

lished during the input cycle.

The stored ASCII data is PEEKed from each

memory address, converted to a string, and tem

porarily stored in string variable CS for display.

CS now represents the keyboard character entered

during the input cycle. The individual characters

are counted and the count is stored in C. L is used

to count characters for line display formatting.

Word-checking functions are performed by

IF statements. These lines check for the space

character that denotes a word end, or punctuation

indicating a sentence end. A space increments

the word count, W. A sentence end increments

the sentence count stored in S and decreases the

character count by one. The decrease prevents

the punctuation from being counted as a word

character. If the character count in C is equal to or

greater than 9, and a space indicates a word, then

long word counter LW is incremented. The char

acter counter is returned to zero value whenever

a space or sentence end is encountered.

Screen Formatting

Line 220 formats the text to reduce word

wraparound.

Lines 320-400: The text analysis is performed

in this portion of the program. The reading index

is computed in line 320. Text data accumulated

during the word-check cycle are displayed, fol

lowed by the reading index (ID). The rounding

function is performed by the FNA(ID) formula

which was established at the beginning of the

program.

Lines 410—480: The remaining lines contain the

user prompts. Conventional INPUT statements

are used to keep the program short. END is used

between the REPEAT prompt and the continua

tion GOSUB to prevent an error message when

exiting the program. Line 470 prints the word

input count and returns control to the continuation
prompt of line 150.

Word Wizard

Refer to the "Automatic Proofreader" article before typing this
program in.

5 REM... * WORD CHECK *

10 DEF FNA(B)=INT(B*100+.5)/l00
20 MS=5300: EE=MS

30 C=0:L=0:LW=0:S=0:W=0:WC=0
35 REM...INPUT CYCLE

50 PRINT"[CLR}g7iBEGIN INPUT ..

60 GETA$:IFA$=""THEN 60

rem 145

:rem 92

rem 165

rem 137

rem 214

PRINT

rem 169

rem 239

70 IFA$=CHR$(157)THEN PRINTA$;:MS=MS-1:GO

TO60 :rem 209

80 PRINT A$; :rem 149

90 C=ASC(A$) :rem 118

100 POKE MS,C :rem 207

110 IFA$=" "THEN WC=WC+1 :rem 3

120 IFWC=>125 THEN 470 :rem 153

130 IFA?=CHR$(13)THEN 150 :rem 64

140 MS=MS+1: GOTO 60 :rem 71

150 GOSUB 440 :rem 174

155 REM...DISPLAY CYCLE :rem 143

160 C=0:L=0:LW=0:S=0:W=1 :rem 125

170 PRINT"{CLR}" :rem 252

180 FOR T=BE TO MS :rem 219

190 P=PEEK(T) :rem 241

200 C$=CHR?(P) :rem 216

210 C=C+1:L=L+1 :rem 29

220 IFC?=" "AND L=>15THEN GOSUB 460

:rem 84

230 PRINTC?; :rem 196

240 IFC$=" "THEN W=W+1:C=C-1 :rem 222

250 IFC$=". "ORC$=." ! "ORC$="?"ORC$=

";"THEN S=S+1:C=C-1:C$=" " :rem 32

260 IFC$=" "ANDC=>9 THEN LW=LW+1 :rem 231

270 IFC$=" "THEN C=0 :rem 239

280 IFC$=CHR$(13)THEN 310 :rem 70

290 NEXT :rem 218

300 PRINT :rem 32

310 GOSUB 440 :rem 172

315 REM...* ANALYSIS * :rem 191

320 ID=.4*(W/S+LV/*100/W) : rem 36

330 PRINT" ECLR}11 : rem 250

340 PRINTSPC(4)"** ANALYSIS **":PRINT

:rem 166

350 PRINT"WORDS{2 SPACES}=";W

360 PRINT"SENTENCES(2 SPACES}=";S

:"ORC$=

rem 199

rem 221

370 PRINT"AVG.WD/SENT =";INT(W/S) :rem 8

380 PRINT"LONG WORDS{2 SPACES}=";LW
:rem 70

390 PRINT :rem 41

400 PRINT"READER INDEX =";FNA<ID):rem 187

410 PRINT:INPUT"REPEAT (Y/N)"?Z$ :rem 209

415 IFZ$<>"N"ANDZ$o"Y"THEN410 : rem 223

420 IFZ$="Y"GOTO 20 :rem 24

430 PRINT"(BLU}[CLR}":END :rem 43

440 INPUT"PRESS <RETURN>";Z :rem 232

450 RETURN :rem 121

460 PRINTC$;CHR$(13):L=0:RETURN :rem 140

470 PRINT:PRINT"WORDS INPUT=";WC :rem 100

480 GOTO150 rem 107

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER

SOLD!! Call Free (800)235-4137

for prices and information. Dealer

inquiries invited and CO D's

accepted

PACIFIC

EXCHANGES
100 Foothill Blvd.
San Luis Obispo. CA

93401. In Cai. call

(800) 592-5935 or

(805)543-1037
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Lines 160--300: The di splay and checking cycle 
begins upon user response to the continuation 
prompt. Variables used to accumulate word­
checking data are set to zero to prevent e rrors if 
the program is repea ted. A FOR-NEXT loop is 
used for the display cycle, since s torage beginning 
address BE and ending address MS were estab­
li shed during the input cycle. 

The stored ASC II data is PEEKed fro m each 
memory address, converted to a s tring, and tem­
porarily s tored in string va riable C$ for display. 
C$ now represen ts the keyboard character entered 
during the input cycle . The ind ividual characters 
are coun ted and the count is stored in C. L is used 
to count cha racte rs for line disp lay formatting. 

Word-checking functions are performed by 
IF statements. These lines check fo r the space 
character that denotes a word end , or punctuation 
indicating a sentence end. A space increments 
the word coun t, W. A sentence end increments 
the sen tence count stored in S and decreases the 
characte r coun t by one. The decrease prevents 
the punctuation from being counted as a word 
character. If the character count in C is equa l to or 
grea ter than 9, and a space indicates a wo rd , then 
long word coun ter LW is incremented. The char­
acte r coun ter is re turned to zero va lue w henever 
a space or sentence end is encountered. 

Screen FormaHing 
Line 220 fo rmats the text to reduce word 
wraparound. 

Lines 320-400: The text analysis is performed 
in this portion of the program. The read ing index 
is computed in line 320. Text data accumula ted 
during the wo rd -check cyc le a re di splayed, fol­
lowed by the reading index (lD) . The rou nding 
function is performed by the FNA(ID) formula 
w hich was es tablished at the beginning of the 
program. 

Li nes 410-480: The remaining lines contain the 
use r prompts. Conventiona l INPUT s tatements 
are used to keep the program short. E D is used 
between the REPEAT prompt and the continua­
tion GOSUB to prevent an e rror message when 
exiting the program. Line 470 prin ts the word 
in put cou nt and returns control to the con tinuation 
prom pt of line 150. 

Word Wizard 

Refer to the "Automatic Proofreode(' article before typing this 
program in. 

5 REM ... * WORD CHECK * : rem 145 
10 DEF FNA(B)=INT(B*100+.5) / 100 
20 MS=5300: BE=MS 

:rem 92 
:rem 165 
: r em 137 
:rem 214 

30 C=0:L=0:LW=0:S=0:W=0:WC=0 
35 REM . ,.INPUT CYCLE 
50 PRINT" [CLR ) P~BEGIN INPUT 

60 GETA$:IFA$=""THEN 60 

••• II :PRINT 
:rem 169 
:rem 239 

70 IFA$=CHR$(157)THEN PRINTA$, : MS=~IS-l: GO 
T060 :rem 209 

80 PRINT A$, :rem 149 
90 C=ASC(A$) :rem 118 
100 POKE MS,C :rem 207 
110 IFA$=" "THEN WC=WC+l : rem 3 
120 IFWC=> 125 THEN 470 :rem 153 
130 IFA$=CHR$(13)THEN 150 :rem 64 
140 MS=MS+l: GOTO 60 : rem 71 
150 GOSUB 440 :rem 174 
155 REM ... DISPLAY CYCLE :rem 143 
160 C=0: L=0:LW=0:S =0 :W=1 :rem 125 
170 PRINT"[ CLR}" :rem 252 
180 FOR T=BE TO MS : r em 219 
190 P=PEEK(T) :rem 241 
200 C$ =CHR$ (P) :rem 216 
210 C=C+ l :L=L+l :rem 29 
220 IFC$=" "AND L=>1 5THEN GOSUB 460 

:rem 84 
230 PRINTC$, :rem 196 
240 IFC$=" "THEN W=~l+l : C=C- l : rem 222 
250 IFC$= " . "ORCS=.'t 1 "ORC$="?"ORC$=": "ORC$= 

"~"THEN S=S+l: C=C-l: C$="" :rem 32 
260 IFC$=" " ANDC=>9 THEN LW=Lvl+l :rem 231 
270 IFC$=" "THEN C=0 : rem 239 
280 IFC$=CHR$(1 3)THEN 310 :rem 70 
290 NEXT :rem 218 
300 PRINT :rem 32 
310 GOSUB 440 :rem 172 
315 REM ... * ANALYSIS * :rem 191 
320 ID= . 4*(W/ S+LII*100 / W) :rem 36 
330 PRINT"[ CLR)" :rem 250 
340 PRINTSPC(4)"** ANALY SI S **" : PRINT 

:rem 166 
350 PRINT"WORDS[2 SPACES}=",H :rem 199 
360 PRINT"SENTENCES[2 SPACES}=",S:rem 221 
370 PRINT"AVG.WD / SENT =",INT(W/ S) : rem 8 
380 PRINT" LONG WORDS[2 SPACES}=",LW 

:rem 70 
390 PRI NT : rem 41 
400 PRINT"READER INDEX =", FNA(ID) :rem 187 
410 PRINT:INPUT"REPEAT (Y/N )", Z$ :rem 209 
415 IFZ$<> "N"ANDZ$ <> "Y"THEN410 : rem 223 
420 IFZ$= "Y" GOTO 20 : rem 24 
430 PRINT "[ BLU}[CLR}":END :rem 43 
440 INPUT " PRESS <RETURN> " ,Z : rem 232 
450 RETURN : rem 121 
460 PRINTC$,CHR$(13) :L=0 : RETURN : rem 140 
470 PRINT: PRINT " \~ORDS INPUT=" , WC : r em 100 
480 GOT0150 : rem 107 

n,EXIBU DISCS 
WE W1U NOT BE UNDER· 
SOLDl1 Call Free (800)235-4137 
for prices and information Dealer 
inquiries invited and C.0.0 .'5 
accepted 

PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo. CA 
9340 I. In Cal. call 
(800) 592·5935 or 
(805) 543· 1037 
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The Automatic Proofreader
For VIC, 64, And Atari
Charles Brannon, Program Editor

At last there's a way for your computer to help you check

your typing. "The Automatic Proofreader" will make entering

programs faster, easier, and more accurate.

The strong point of computers is that they excel at

tedious, exacting tasks. So why not get your computer

to check your typing for you?

With "The Automatic Proofreader" nestled in

your VIC-20, Commodore 64, or Atari computer, every

line you type in will be verified. It displays a special

code, called a checksum, at the top of the screen. The

checksum, either a number (VIC/64) or a pair of letters.

(Atari), corresponds to the line you've just typed. It

represents every character in the line summed together.

A matching code in the program listing lets you com

pare it to the checksum which the Proofreader displays.

A glance is all it takes to confirm that you've typed the

line correctly.

Entering The Automatic Proofreader

Commodore (VIC/64) owners should type in Program

1. Program 2 is for Atari users. Since the Proofreader is

a machine language program, be especially diligent.

Watch out for typing extra commas, or a letter O for a

zero, and check every number carefully. If you make a

mistake when typing in the DATA statements, you'll

get the message "Error in DATA statements" when you

RUN the program. Check your typing and try again.

When you've typed in The Automatic Proofreader,

SAVE it to tape or disk at least twice before running it for

the first time. If you mistype the Proofreader, it may

cause a system crash when you first run it. By SAVEing

a copy beforehand, you can reLOAD it and hunt for

your error. Also, you'll want a backup copy of the

Proofreader because you'll use it again and again—

every time you enter a program from COMPUTE!.

When you RUN the Proofreader, the program will

be POKEd safely into memory, then it will activate

itself. If you ever need to reactivate it (RUN/STOP—RE

STORE or SYSTEM RESET will disable it), just enter

the command SYS 886 (VIC/64) or PRINT USR(1536)

for the Atari.

Using The Proofreader
Now, let's see how it works. LIST the Proofreader

program, move the cursor up to one of the lines, and

press RETURN. If you've entered the Proofreader

correctly, a checksum will appear in the top-left corner

of your screen.

Try making a change in the line and hit RETURN.

Notice that the checksum has changed. All VIC and 64

listings in COMPUTE! now have a number appended to

the end of each line, for example, :rem 123. Don't
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enter this statement. It is just for your information. The

rem is used to make the number harmless if someone

does type it in. It will, however, use up memory if you

enter it, and it will cause the checksum displayed at

the top of the screen to be different, even if you entered

the rest of the line correctly.

The Atari checksum is found immediately to the

left of each line number. This makes it impossible to

type in the checksum accidentally, since a program

line must start with a number.

Just type in each line (without the printed

checksum), and check the checksum displayed at the

top of the screen against the checksum in the listing.

If they match, go on to the next line. If they don't,

there's a mistake. You can correct the line immediately,

instead of waiting to find the error when you RUN the

program.

The Proofreader is not picky with spaces. It will

not notice extra spaces or missing ones. This is for

your convenience, since spacing is generally not im

portant. Occasionally proper spacing is important, but

the article describing the program will warn you to be

careful in these cases.

Nobody's Perfect

Although the Proofreader is an important aid, there

are a few things to watch out for. If you enter a line by

using abbreviations for commands, the checksum will

not match up. This is because the Proofreader is very

literal: It looks at the individual letters in a line, not at

tokens such as PRINT. There is a way to make the

Proofreader check such a line. After entering the line,

LIST it. This makes the computer spell out the abbre

viations. Then move the cursor up to the line and press

RETURN. It should now match the checksum. You

can check whole groups of lines this way. Atari users

should beware of using ? as an abbreviation for PRINT—•

they're not the same thing in the Proofreader's eyes.

The checksum is a sum of the ASCII values of the

characters in a line. VIC and 64 owners may wonder

why the numbers are so small, never exceeding 255.

This is because the addition is done only in eight bits.

A result over 255 will roll over past zero, like an odome

ter past 99999. On the Atari, the number is turned into

two letters, both for increased convenience and to make

the Proofreader shorter. For the curious, the letters

correspond to the values of the left and right nybbles

added to 33 (to offset them into the alphabet). This

number is then stored directly into screen memory.

Due to the nature of a checksum, the Proofreader

will not catch all errors. Since 1 + 3 + 5 = 3 +1 + 5, the
Proofreader cannot catch errors of transposition. In

fact, you could type in the line in any order, and the
Proofreader wouldn't notice. Anytime the Proofreader

The Automatic Proofreader 
For VIC/ 64/ And Atari 
Charles Brannon, Progrom Editor 

At last there's a way for YOllr comp"ter to help YOli check 
YOllr typing. "The Alitomatic Proofreader" wil/makeel/teril/g 
programs fas ter, easier, alld more aCCll rate. 

The strong point of computers is that they excel at 
tedious, exacting tasks. So why not get your computer 
to check your typing for you? 

With "The Automatic Proofreader" nestled in 
your VIC-20, Commodore 64, or Atari computer, every 
line you type in wi ll be verified . It d isplays a special 
code, ca lled a checksllm, at the top of the screen . The 
checksum, either a number (VlC/64) or a pair of letters . 
(Atari), corresponds to the line you've just typed . It 
represents every character in the line summed together. 
A matching code in the program listing lets you com­
pare it to the checksum which the Proofreader d isplays . 
A glance is all it takes to confirm that you've typed the 
line correctly. 

Entering The Automatic Proofreader 
Commodore (VIC/64) owners should type in Program 
1. Program 2 is for Atari users. Since the Proofreader is 
a machine language program, be especially diligent. 
Watch out for typing ex tra commas, or a letter a for a 
zero, and check every number ca refully. If you make a 
mistake when typing in the DATA statements, you' ll 
get the message "Error in DATA statements" when you 
RUN the program. Check your typing and try aga in . 

When you've typed in The Automatic Proofreader, 
SAVE it to tape or disk at least twice before n/lll/illg it for 
the first time. If you mistype the Proofreader, it may 
cause a system crash when you firs t run it. By SA VEing 
a copy beforehand, you ca n reLOAD it and hunt for 
your error. Also, you' ll want a backup copy of the 
Proofreader beca use you' ll use it again and again­
every time you enter a program from COMPUTE!. 

When you RUN the Proofreader, the program will 
be PO KEd safely into memory, then it w ill activate 
itself. If you ever need to reactiva te it (RUN/STOP- RE­
STO RE or SYSTEM RESET will disable it), just enter 
the command SYS 886 (VIC/64) or PRINT USR(1536) 
for the Atari . 

Using The Proofreader 
Now, let' s see how it works. LIST the Proofreader 
program, move the cursor up to one of the li nes, and 
press RETURN. If you've entered the Proofreader 
correctly, a checksum will appea r in the top-left corner 
of your screen. 

Try making a change in the line and hit RETURN. 
Notice that the checksum has changed . All VIC and 64 
listings in COMPUTE! now have a number appended to 
th e end of each line, for example, :rem 123. DOIl ' t 
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enter this statement. It is just for your information. The 
rem is used to make the number harmless if someone 
does type it in . It will , however, use up memory if you 
en ter it, and it will cause the checksum displayed at 
the top of the screen to be different, even if you entered 
the rest of the line correctly. 

The Atari checksum is found immediately to the 
left of each line number. This makes it impOSSible to 
type in the checksum acciden tally, since a program 
line must start w ith a number. 

Jus t type in each line (without the printed 
checksum), and check the checksum displayed at the 
top of the screen aga ins t th e checksum in the lis ting. 
If they match, go on to the next line. If they don' t, 
there's a mistake. You can correct the line immediately, 
instead of wa iting to find the error when you RUN the 
program. 

The Proofreader is not picky with spaces. It will 
not notice extra spaces or missing ones. This is for 
your convenience, since spacing is generally not im­
portant. Occasionally proper spacing is important, but 
the article describing the program will warn you to be 
careful in these cases. 

Nobody's Perfect 
Although the Proofreader is an important aid, there 
are a few things to wa tch out for. If you enter a line by 
using abbreviations for commands, the checksum will 
no t match up . This is because the Proofreader is very 
literal: It looks at the ind ividual letters in a line, not at 
tokens such as PRINT. There is a way to make the 
Proofreader check such a line. After entering the line, 
LIST it. This makes the computer spell out th e abbre­
viations. Then move the cursor up to the line and p ress 
RETURN. It should now match the checksum . You 
can check w hole groups of lines this way . Atari users 
should beware of using? as an abbreviation for PRINT ~ 
they're not the same thing in the Proofreader's eyes . 

The checksum is a sum of the ASCII va lues of the 
characters in a line. VIC and 64 owners may wonder 
why the numbers are so small, never exceeding 255. 
This is because the add ition is done only in eight bits. 
A result over 255 will roll over pas t zero, like an odome­
ter past 99999. On the Atari, the number is turned into 
two le tters, both for increased convenience and to make 
the Proofreader shorter. For the curious, the letters 
correspond to the values of the left and right nybbles 
added to 33 (to offset them into the alphabet). This 
number is then stored directly into screen memory. 

Due to the nature of a checksum, the Proofreader 
will not ca tch all errors. Since 1 + 3 + 5 = 3 + 1 + 5, the 
Proofreader ca nnot ca tch errors of transposition. In 
fact, you could type in the line in any order, and the 
Proofreader wouldn' t notice. Anytime the Proofreader 



seems to act strange, keep this in mind. Since the ASCII

values of the number 18 (49 + 56) and 63 (54 + 51) both

equal 105, these numbers are equal according to the

Proofreader. There really is no simple way to catch

these kinds of errors. Fortunately, the Proofreader

will catch the majority of the typing mistakes most

people make.

If you want the Proofreader out of your way, just

press SYSTEM RESET or RUN/STOP—RESTORE. If

you need it again, enter SYS 828 (VIC/64) or PRINT

USR(1536) (Atari). You must disable the Proofreader

before doing any tape operations on the VIC or 64.

Hidden Perils

The Proofreader's home in the VIC and 64 is not a very

safe haven. Since the cassette buffer is wiped out during

tape operations, you need to disable the Proofreader

with RUN/STOP—RESTORE before you SAVE your

program. This applies only to tape use. Disk users or

Atari owners have nothing to worry about.

Not so for VIC and 64 owners with tape drives.

What if you type in a program in several sittings? The

next day, you come to your computer, LOAD and

RUN the Proofreader, then try to LOAD the partially

completed program so you can add to it. But since the

Proofreader is trying to hide in the cassette buffer, it is

wiped out!

What you need is a way to LOAD the Proofreader

after you've LOADed the partial program. The problem

is, a tape load to the buffer destroys what it's supposed

to load.

After you've typed in and RUN the Proofreader,

enter the following lines in direct mode (without line

numbers) exactly as shown:

A$=itPROOFREADER.T": B$="[10 SPACES]": FOR

X = 1 TO 4: A$=A$+B?: NEXTX

FOR X = 886 TO 1018: A?=A$+CHR§(PEEK(X)):

NEXTX

OPEN 1,1,1,A$:CLOSE1

After you enter the last line, you will be asked to

press record and play on your cassette recorder. Put

this program at the beginning of a new tape. This gives

you a new way to load the Proofreader. Anytime you

want to bring the Proofreader into memory without

disturbing anything else, put the cassette in the tape

drive, rewind, and enter:

OPEN1:CLOSE1

You can now start the Proofreader by typing SYS

886. To test this, PRINT PEEK(886) should return the

number 173. If it does not, repeat the steps above,

making sure that AS ("PROOFREADER.T") contains

13 characters and that B$ contains 10 spaces.

You can now reload the Proofreader into memory

whenever LOAD or SAVE destroys it, restoring your
personal typing helper.

Incidentally, you can protect the cassette buffer on
the Commodore 64 with POKE 178,165. This POKE
should work on the VIC, but it has caused numerous
problems, probably due to a bug in the VIC operating

system. With this POKE, the 64 will not wipe out the

cassette buffer during tape LOADs and SAVEs.

Program 1: VIC/64 Proofreader

100 PRINT"{CLR}PLEASE WAIT...":FORI=886TO

1018:READA:CK=CK+A:POKEI,A:NEXT

110 IF CK<>17539 THEN PRINT"{DOWNJYOU MAD

E AN ERROR":PRINT"IN DATA STATEMENTS.

" : END

120 SYS886:PRINT"{CLR}[2 DOWN)PROOFREADER

ACTIVATED.":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

100 GRAPHICS 0

110 FDR 1=1536 TO 1700sREAD A:P0KE I

,A:CK=CK+A:NEXT I

120 IF CKO 1907 2 THEN ? "Error in DA

TA statements. Check typing":END

130

140

150

1536

1542

1548

1554

1560

1566

1572

1578

1534

1590

1596

1602

1608

1614

1620

1626

1632

1638

1644

1650

1656

1662

1668

1674

1680

1686

1692

1698

A= USR ( 1536)

? :? "Automatic

activated."

END

104

201

192

169

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

160,0,185,26,3

69,240,7,200,200

34,208,243,96,200

74,153,26,3,200

169,6,153,26,3,162

0,189,0,228,157,74

6,232,224,16,208,245

169,93,14 1,78,6,169

6,141,79,6,24,173

4,228,105,1,141,95

6,173,5,228,105,0

141,96,6,169,0,133

203,96,247,238,125,241

93,6,244,24 1,115,24 1

124,24 1,76,205,233,0

0,0,0,0,32,62

246,8,201,155,240,13

201,32,240,7,72,24

101,203,133,203,104,40

96,72,152,72,138,72

160,0,169,128,145,88

DATA 200,192,40,208,249,165
DATA 203,74,74,74,74,24

DATA 105,161,160,3,145,88

DATA 165,203,41,15,24,105

DATA 161,200,145,88,169,0

DATA 133,203, 104, 170, 104, 168

DATA 104,40,96
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seems to act strange, keep this in mind . Since the ASCI! 
va lues of the number 18 (49 + 56) and 63 (54 + 51) both 
equal 105, these numbers are equal according to the 
Proofreader. There really is no simple way to ca tch 
these kinds of errors. Fortuna tel y, the Proofreader 
will ca tch the majority of the typ ing mistakes most 
people make. 

If you want the Proofreader out of your way, just 
press SYSTEM RESET or RUN/STOP-RESTORE. If 
you need it again, enter SYS 828 (VIC/64) or PRINT 
USR(1536) (A tari). You must disable the Proofreader 
before doing any tape operations on the VIC or 64. 

Hidden Perils 
The Proofreader's home in the VIC and 64 is not a very 
safe haven. Since the cassette buffer is wiped out during 
tape operations, you need to disable the Proofreader 
with RUN/STOP- RESTORE before you SA VE your 
program. This applies only to tape use. Disk users or 
Atari owners have nothing to worry about. 

Not so for VIC and 64 owners with tape drives. 
What if you type in a program in several sittings? The 
next day, you come to your computer, LOAD and 
RUN the Proofreader, then try to LOAD the partially 
completed program so you can add to it. But since the 
Proofreader is trying to hide in the cassette buffer, it is 
wiped out! 

What you need is a way to LOAD the Proofreader 
after you've LOADed the partial program. The problem 
is, a tape load to the buffer des troys what it's supposed 
to load. 

After you've typed in and RUN the Proofreader, 
enter the fo llowing lines in direct mode (without line 
numbers) exactly as shown: 

A$= "PROOFREADER . T": B$=" I H' SPACES J " : FOR 
X = 1 TO 4: A$=A$+B$ : NEXTX 

FOR X = 886 TO 1~18: A$ =A$ +CHR$(PEEK(X »: 
NEXTX 

OPEN 1,1,I,A$:CLOSEI 

After you enter the last line, you will be asked to 
press record and play on your cassette recorder. Put 
this program at the beginning of a new tape. This gives 
you a new way to load the Proofreader. Anytime you 
wa nt to bring the Proofreader into memory without 
disturbing anything else, put the cassette in the tape 
drive, rewind, and enter: 

OPENI:CLOSEI 

You can now start the Proofreader by typing SYS 
886. To test this, PRINT PEEK(886) should return the 
number 173. If it does not, repeat the steps above, 
making sure that A$ ("PROOFREADER. T") contains 
13 characters and that B$ contains 10 spaces. 

You can now reload the Proofreader into memory 
whenever LOAD or SA VE destroys it, restoring your 
personal typing helper. 

Incidentally, you can protect the cassette buffer on 
the Commodore 64 with POKE 178, 165. This POKE 
should work on the VIC, but it has caused numerous 
problems, probably due to a bug in the VIC operating 
system. WIth th IS POKE, the 64 wi.1I not wipe ou t the 
cassette buffer during tape LOADs and SA YEs. 

Program 1: VIC/64 Proofreader 

1~~ PRINT"{CLR}PLEASE WAIT ... " : FORI=886TO 
1~18:READA:CK=CK+A:POKEI,A:NEXT 

ll~ IF CK<> 17539 THEN PRINT" {OOWN}YOU MAD 
E AN ERROR ": PRINT" IN DATA STATEMENTS. 
" : END 

12~ SYS886 :PRINT"{CLR}{2 OOWN}PROOFREADER 
ACTIVATED ." :NEW 

886 DATA 173,~36,003,2~1,150,208 
892 DATA 001,096,141,151,003,173 
898 DATA 037 , 003,141,1 52 , 0~3,169 
904 DATA 15~,141,036,~03,169,~03 
910 DATA 141,037,003,169,000,133 
916 DATA 254,~96,032,087,241 , 133 

922 DATA 251 ,1 34 , 252,132,253,0~8 

928 DATA 201 ,~13,24~,01 7,201,032 
934 DATA 240,005 , 024,101,254 ,13 3 
940 DATA 254 ,165,251,166,252 ,1 64 
946 DATA 253,040,096,169,013,032 
952 DATA 210 , 255,165,214,141,251 
958 DATA ~~3 , 206,251,003 ,1 69,000 

964 DATA 133,216,169,019,~32,21~ 
970 DATA 255,169 , 018,~32,21~,255 

976 DATA 169,~58,032,210,255,166 
982 DATA 254 ,1 69 , ~~~,133,254,172 

988 DATA 151,~~3,192,087,208,006 
994 DATA ~32 , 205,189 ,076,235,003 

1~~0 DATA ~32,2~5 , 22 1,1 69,032,~32 
1~06 DATA 21~ , 255,~32 , 210 , 255,173 

1~12 DATA 251 , 0~3 ,1 33 , 2 14,0 76,173 

1~18 DATA ~~3 

Program 2: Afari Proofreader 

100 GRAPHICS '" 
11~ FOR 1=1536 TO 1 700:R EAD A:POKE I 

,A :CK=CK+A:NEXT I 
120 IF CK < > 19 072 THEN ? "Error in DA 

TA statements. Check typing":END 

130 A=U5R ( 1536 ) 
140 ? : ? "Automatic Proofreade r now 

activated. " 
1 50 END 
1536 DATA 104,160,0,185,26,3 
1542 DATA 201,69, 24O,7,20O ,200 
1548 DATA 192,34,208,243,96,200 
1554 DATA 169,74,153, 26,3,200 
1560 DATA 169,6 , 1 53, 2 6 ,3 , 1 62 
1566 DATA 0,189,0,228,157,74 
1 572 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 DATA 6,173,5,228,105,0 
160 2 DATA 141,96, 6, 169,0,1 33 
1608 DATA 203,96 ,247,238,125,241 
1614 DATA 93,6,244,241,115,24 1 
1620 DATA 124,241,76,205,23 8,0 
1626 DATA O,O,O,O,32,62 
1632 DATA 246,8,201, 155,240, 1 3 
16 3 8 DATA 20 1, 32,24O,7,72,24 
1644 DATA 1 0 1,203,133,203 ,104,40 
1650 DATA 96,72,152,72,138,72 
1656 DATA 160,0,169,128,145,88 
1662 DATA 200,192,40,208,249, 1 65 
1668 DATA 203,74,74,74,74,24 
1674 DATA 105,161,160,3,145,88 
168111 DATA 165,203, 41, 15, 2 4, 105 
1686 DATA 161,200,145,88,169,0 
1692 DATA 133,203,104,170,104,168 
1698 DATA 104,40,96 © 
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CAPUTE!
Modifications Or Corrections To Previous Articles

Atari Super Directory

The character which appears as a grave f) in lines

5010 and 5020 of this program from the April issue

(p. 176) should actually be {.}, CTRL-period. You

may find it easier to replace these lines with

the lines below, which build M$ from DATA

statements.

QF! 5000 DIM M*C40):RESTDRE 5 0 40

(JJ5010 FOR 1 = 1 TO 40:READ A:M*(I)=C

HR$(A):NEXT I

i:i 5030 RETURN

FG 5040 DATA 104,201,2,240,9, 170,240

,5, 104, 104,202,208,251,96, 10

4,13 3,204,104,133,203,104

Ik 5050 DATA 104,133.205,160,0,177,2

03,9,128,145,203,200,196,205

,208,245,96,0,0

Roader For Atari And Color Computer

The Atari version of this game from the March

issue {p. 66) may stop with an ERROR 141 mes

sage. To prevent this, Edward Rybczyk suggests

the following corrections:

380 IF A=43 THEN CLR: RUN

390 POKE 764,255: END

The Color Computer version requires Ex

tended BASIC to run as published. Ron Crail

suggests changes to allow the program to run in

standard Color BASIC: Change the value of XLOC

to 304 in line 220 and to 308 in line 230, and change

COS to SIN in lines 260 and 310. Also, adding the

line 245 N$ = "X" will prevent an OS error.

VIC Barrier Battle

A testing loop was inadvertently left in line 200 of

this game program from the March issue (p. 84).

Troy Pibus points out that the line should read:

200 DD=37154:P1=37151:P2=37152

64 MLXAnd Trident

There is an error in the version of the "MLX"

machine language editor from the March issue (p.

182). In line 765, K = S + 1 should be replaced with

K = S. This error will prevent the "Trident" game

(p. 100), published in MLX format, from working

properly. Fortunately, the problem is quite easy

to fix. First, load and correct MLX and save the

corrected version. Then run MLX and use the

MLX Load option to load in Trident. Use the start

ing and ending addresses given in the Trident
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article. Retype the first line of Trident (49152),

then use the MLX Save option to create a new

copy of the game, which should now work prop

erly.

Atari Trident

Reader Jim Davis suggests the following improve

ment to this game from the March issue (p. 94):

105 Z=USR(ADR(M$),M,M+1,128):FOR 1=15 TO

0 STEP -0.08:SOUND 0,10,8,I:NEXT I:Z

=USR(ADR(A$),48+C,1,144,51)

This adds an explosion sound when an incoming

missile is destroyed.

Commodore Floating Subroutines

Programs 1, 2, and 3 for this article from the March

issue (p. 164) will print a range of hex address

values which is one greater than the correct range,

as shown in decimal. To correct this, Paul Mon-

tognese suggests changing the H = C in line 63994

toH = C-l.

Chopperoids

Some readers tried to create a binary file (MLX

option F) for this Atari machine language program

{December 1983, p. 122). As stated in the article,

"Chopperoids" must be put on a boot disk or

boot tape. If you made a binary file, follow these

steps to create a boot disk from your work:

1. Load the MLX program and make the fol

lowing temporary changes:

750 IF NOT READ THEN 104 0

850 TRAP 40000:CLOSE #2:? "Finished.

11 : LET READ = 0: BUFFER* <FIN-BEG + 3i>

=CHR*(0):BUFF£R*<3I)=BUFFER*(61>

:GOTO 360

1000 H=INT(ADR<BUFFER*>/256):L = ADR <B

UFFER*)-H*256:L=L+30:POKE ICBAD

R+X.L:POKE ICBADR+X+1,H

2. Run the modified MLX and use the ad

dresses given in the original article. Specify the

boot disk option.

3. Use the MLX Load command to load your

binary file. All the data will be moved up five

lines, as described in the February "CAPUTE!"

corrections.

4. Use the MLX New Address command to

begin typing at line 6092 and enter the additional

lines from February "CAPUTE!" (p. 181). Insert a

new disk in the drive and use the MLX Save option

to create a boot disk with the corrected data. r-'

COMPUTE!

The Resource.

CAPUTE! 
Modifications Or Corrections To PrevIOUS Articles 

Atari Super Directory 
The character which appears as a grave (') in lines 
5010 and 5020 of this program from the April issue 
(p. 176) should actually be {.J, CTRL-period . You 
may find it easier to rep lace these lines with 
the lines below, which build M$ from DATA 
statemen ts. 
OK5 000 DIM MS(401:RESTORE 50 40 
NJ 50111l FOR 1=1 TO 40:READ A:MS(Il=C 

HRS ( Al:NE XT I 
1:1 50311l RETURN 
~50 411l DATA 111l4 ,20 1,2,240,9 ,170,2 411l 

, 5,104,1 0 4, 202,208, 25 1,96,10 
4,1 33,20 4 , 104 ,133 , 203, 104 

IK5050 DATA 104,1 33~205, 160,0,17 7 , 2 

03,9,128,145,203,200,196,205 
,208,245,96,O,O 

Roader For Atari And Color Computer 
The Atari version of this game from the March 
issue (p. 66) may stop with an ERROR 141 mes­
sage. To prevent thi s, Edward Rybczyk suggests 
the fo llowing corrections: 

380 IF A=43 THEN CLR: RUN 
390 POKE 764,255: END 

The Color Computer version requires Ex­
tended BASIC to run as published. Ron Crail 
sugges ts changes to allow the prog ram to run in 
standard Color BASIC: Change the va lue of XLOC 
to 304 in line 220 and to 308 in line 230, and cha nge 
COS to SIN in lines 260 and 310. Also, add ing the 
line 245 N$ = "X" will prevent an OS error. 

VIC Barrier BaH Ie 
A testing loop was inadvertently left in line 200 of 
this game program from the March issue (p. 84). 
Troy Pibus points out that the line should read: 

200 DD=37154:Pl=37151:P2=37152 

64 MLX And Trident 
There is an error in the version of the "MLX" 
machine language ed itor from the March issue (p. 
182). In line 765, K = S + 1 should be replaced with 
K = S. This error will prevent the "Trident" game 
(p. 100), published in MLX format, from working 
properly. Fortunately, the problem is quite easy 
to fix. First, load and correct MLX and save the 
corrected version. Then run MLX and use the 
MLX Load option to load in Trident. Use the s tart­
ing and ending addresses given in the Trident 
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article. Retype the first line of Trident (49152), 
then use the MLX Save option to create a new 
copy of the game, which should now work prop­
erly. 

Atari Trident 
Reader Jim Davis suggests the following improve­
ment to this game from the March issue (p. 94) : 
105 Z=USR(ADR( M$ ),M,M+l,128):FOR 1=15 TO 

o STEP -0.08:S0UND 0,10,8,I:NEXT I:Z 
=USR(ADR(A$),48+C,I,144,51) 

This adds an explosion sound when an incoming 
missile is destroyed. 

Commodore Floating Subroutines 
Programs 1, 2, and 3 for this article from the March 
issue (p. 164) will print a range of hex add ress 
values which is one grea ter than the correct range, 
as shown in decimal. To correct this, Paul Mon­
tognese suggests cha nging the H = C in line 63994 
toH=C-1. 

Chopperoids 
Some readers tried to crea te a binary fi le (MLX 
option F) for this Atari machine language program 
(December 1983, p. 122). As stated in the article, 
"Chopperoids" must be put on a boot disk or 
boot tape. If you made a binary file, follow these 
steps to create a boot disk from your work: 

1. Load the MLX program and make the fol­
lowing temporary changes: 
750 IF NOT REA D THEN 1040 
850 TRAP 400 00:CLOS E #2: ? ·'F i n is h ed . 

":LET READ=0.BUFFERS(FIN - BEG+ 3 1 1 
=C HR S(01 . BUFFERSI311=BUFFERSI6 11 
.GOTO 360 

1 000 H=INTIADRIBUFFER$1 /2 561:L=ADRIB 
UFFER S)- Ht 256 :L=L+ 3 0:POKE ICBAD 
R+X,L:POKE ICBADR+ X+l, H 

2. Run the modified MLX and use the ad­
dresses given in the original article. Specify the 
boot disk option. 

3. Use the MLX Load command to load your 
binary fil e. All the data will be moved up fi ve 
lines, as described in the February "CAPUTE!" 
corrections. 

4. Use the MLX New Address command to 
begin typing at line 6092 and ente r the additional 
lines from February "CAPUTE!" (p. 181). Insert a 
new disk in the drive and use the MLX Save option 
to crea te a boot disk with the corrected data. © 

COMPUTE! 
The Resource. 



Machine Language Entry Program

64 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 everyone.

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 for your 64 (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 INST/DEL key; the entire

number is deleted. You can press it as many times as

necessary back to the start of the line. If you enter

three-digit numbers as listed, the computer automati
cally prints the comma and goes on to accept the next

number. If you enter less than three digits, you can
press either the comma, SPACE bar, or RETURN key

to advance to the next number. The checksum auto

matically appears in inverse video for emphasis.

To simplify your typing, MLX redefines part of
the keyboard as a numeric keypad (lines 581-584):

U I O

H J K L

M . .

become 0 4 5

1 2

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.

MLX: Machine Language Entry

10 REM LINES CHANGED FROM MLX VERSION 2.0

0 ARE 750,765,770 AND 860 :rem 50

100 PRINT"fCLRji63";CHR$(142)rCHR$(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){RIGHTJ{OFF)
£*3£{RVS){RIGHT} {RIGHT}{2 SPACES}
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M LX Machine Language Entry Program 
For Commodore 64 Charles Brannon. Program Editor 

MLX is a labor-savillg utilily Ihal allows allllosl fa il-safe 
entry of machille language programs pllblished ill COMPLITE!. 
You need 10 kll(Jw nollril/g abollt lIIachille lal/gllage 10 lise 
MLX-il was designed for everyolle. 

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 
Hne. 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" ,1,1 (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 for your 64 (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 checksulII 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 INSTIDEL key; the entire 
number is deleted. You can press it as many times as 
necessary back to the start of the line. If you enter 
three-digit numbers as listed, the computer automati­
cally prints the comma and goes on to accept the next 
number. If you enter less than three digits, you can 
press either the comma, SPACE bar, or RETURN key 
to advance to the next number. The checksum auto­
matically appears in inverse video for emphasis. 

To simplify your typing, MLX redefines part of 
the keyboard as a numeric keypad (lines 581-584): 

U I 0 7 8 9 
H J K L become 0 4 5 6 

M 1 2 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 savmg, 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 m 
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 . 

MLX: Machine Language Entry 
Ie REM LINES CHANGED FROM MLX VERSION 2.e 

e ARE 7Se,76S,77e AND 86e :rem se 
lee PRINT" {CLR} E6~" ,CHR$ (142) ,CHR$ (8),: 

POKES3281,1:POKES328e,l :rem 67 
leI POKE 788,S2:REM DISABLE RUN/STOP 

: rem 119 
lle PRINT"[RVS}[39 SPACES}", :rem 176 
12e PRINT" [RVS} {14 SPACES} (RIGHT) (OFF) 

g*3!{RVS} [RIGHT} [RIGHT}{2 SPACES} 
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130

140

200

210

215

220

225

230

240

250

260

300

310

315

3 20

390

400

410

415

417

420

430

440

450

451

460

470

480

490

500

510

511

515

520

530

540

550

560

570

{14 SPACES}"""? :rem 2 50

PRINT"{RVS}[14 SPACES}{RIGHT)

{RIGHT} [2 RIGHT} {OFF}£{RVS}

{OFF}g*§{RVS}{14 SPACEST"; :rem 35
PRINT"{RVS}(41 SPACES}" : rem 120

PRINT"{2 DOWN}{PUR}{BLK} MACHINE LANG

UAGE EDITOR VERSION 2.0l{5 DOWN}"

:rem 23 7

PRINT"E53{2 UP}STARTING ADDRESS?

{8 SPACES}{9 LEFT}"; :rem 143
INPUTS:F=1-F:C?=CHR$(31+119*F)

:rem 166

IFS<256OR(S>40960ANDS<49152)ORS>53247

THENGOSUB3000:GOTO210 :rem 235

PRINT:PRINT:PRINT . :rem 180

PRINT"E53t2 UP}ENDING ADDRESS?

{8 SPACES}{9 LEFT]";:INPUTE:F=l-F:C?=

CHR$(31+119*F) :rem 20

IFE<256OR(E>40960ANDE<49152)ORE>53247

THENGOSUB3000:GOTO230 :rem 183

IFE<STHENPRINTC$;"{RVS}ENDING < START

[2 SPACES}":GOSUB1000:GOTO 230

:rem 176

PRINT:PRINT:PRINT :rem 179

PRINT"{CLR}";CHR?(14):AD=S:POKEV+21,0

:rem 225

A=liPRINTRIGHT?("0000"+MID$(STR$(AD),

2),5);":"; :rem 33

FORJ=ATO6 :rem 3 3

GOSUB5 70:IFN=-1THENJ=J+N:GOTO3 20

:rem 228

IFN=-211THEN 710 :rem 62

IFN=-204THEN 790 ;rem 64

IFN=-206THENPRINT:INPUT"{DOWN}ENTER N

EW ADDRESS";ZZ :rem 44

IFN=-206THENIFZZ<SORZZ>ETHENPRINT"

{RVSjOUT OF RANGE":GOSUB1000:GOTO410

:rem 225

IFN=-206THENAD=ZZ:PRINT:GOTO310

:rem 238

IF No-196 THEN 480 :rem 133

PRINT:INPUT"DISPLAY:FROM";F:PRINT,"TO

";:INPUTT :rem 2 34

IFF <SORF> EORT< SORT > ETHENPRINT"AT LEAS

T";S;"{LEFT}, NOT MORE THAN";E:GOTO43

0 :rem 159

FORI=FTOTSTEP6:PRINT:PRINTRIGHT?("000

0"+MID$(STR?(I),2),5);":"; :rem 30

FORK=0TO5:N=PEEK(I+K):PRINTRIGHT$("00

"+MID$(STR$(N),2),3);",M; :rem 66

GETA?:IFA$ >""THENPRINT:PRINT:GOTO310

srem 25

NEXTK:PRINTCHR${20);:NEXTI:PRINT:PRIN

T:GOTO310 :rem 50
IFN<0 THEN PRINT:GOTO310 :rem 168

A(J)=N:NEXTJ :rem 199

CKSUM=AD-INT(AD/256)*256:FORI=1TO6:CK

SUM=(CKSUM+A(I))AND255:NEXT :rem 200

PRINTCHR$(18);:GOSUB570:PRINTCHR?(146
). :rem 94

IFN=-1THENA=6:GOTO315 :rem 254

PRINTCHR$(20):IFN=CKSUMTHEN530

:rem 122

PRINT:PRINT"LINE ENTERED WRONG : RE-E

NTER":P RINT:GOSUB1000:GOTO310:rem 176

GOSUB2000 :rem 218
FORI=1TO6jPOKEAD+I-1,A(I):NEXT:POKE54

272,0:POKE54273,0 :rem 227
AD=AD+6:IF AD<E THEN 310 :rem 212

GOTO 710 :rem 108

N=0:Z=0 :rera 88

580

581

582

583

584

585

590

600

610

620

630

640

650

660

670

680

690

691

695

700

710

715

720

730

740

750

760

762

763

765

766

770

775

780

781

790

795

800

810

820

830

840

PRINT"i£3"; :rem 81
GETA$tIFA$=""THEN581 :rem 95

AV=-<A$="M")-2*(A$=",")-3*{A$=".")-4*

(A$="J")-5*(A$="K")-6*(A5=llL"):rem 41

AV=AV-7*(A$="U")-8*(A$="I")-9*(A$="O"

:IFA$="H"THENA$="0"

IFAV>0THENA?=CHR?(48+AV)

:A=ASC(A?):IFA=13ORA=44PRINTCHR$(20)

ORA=32THEN670

IFA>128THENN=-A:RETURN

IFA<>20 THEN 630

GOSUB690:IFI=1ANDT=44THENN=-1

{OFF}{LEFT} {LEFT}";:GOTO690

GOTO570

IFA<48ORA>57THEN580

PRINTA?;:N=N*10+A-48

IFN>255 THEN A=20:GOSUB1000

rem

rem

134

134

rem 229

rem 137

:rem 10

PRINT"

:rem 62

rem 109

rem 105

rem 106

GOTO600

rem 229

:rem 71

rem 114

rem 240

Z=Z+1:IFZ < 3THEN580

IFZ=0THENGOSUB1000:GOTO570

PRINT",";:RETURN

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}",1-1);:RETURN
:rem 7

PRINT"{CLR}{RVS}*** £AVE ***{3 DOWN}"
:rem 236

PRINT" {2 DOWN}(PJRESS { RVS } RETURN { OFF }
ALONE TO CANCEL SAVE){DOWN}":rem 106

F$="":INPUT"{DOWN} FILENAME";F$:IFF$=

""THENPRINT:PRINT:GOTO310 :rem 71

PRINT:PRINT"{2 DOWN}{RVS}T{OFF}APE OR

{RVS}D{OFF}ISK: (T/D)" " :rem 228
GETA$:IFA$<>"T"ANDA?<>"D"THEN740

:rem 36

DV=1-7*(A$="D"):IFDV=8THENF$="0:"+F$:

OPEN15f8,15,"S"+F$:CLOSE15 :rem 212

T$=F$:ZK=PEEK(53)+256*PEEK(54)-LENtT$

):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/2 56:POKE781,K-PEEK(78
2)*256:SYS65496 :rem 235

IF(PEEK(783)AND1)OR(191ANDST)THEN780

:rem 111

PRINT"{DOWN}DONE.{DOWN}":GOTO310

:rem 113

PRINT"{DOWN}ERROR ON ^AVE-{2 SPACES}T
RY AGAIN.":IFDV=1THEN720 :rem 171

OPEN15,8,15:INPUT#15,E1$,E2?:PRINTE1$

;E25:CLOSE15:GOTO720 :rem 103

PRINT"{CLR}(RVS}*** LOAD ***{2 DOWN}"
:rem 212

PRINT"{2 DOWN}(PRESS {RVS}RETURN{OFF}

ALONE TO CANCEL LOAD)" :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)" :rem227
GETA$:lFA$<>"T"ANDA$<>"D"THEN820

:rem 34

DV=1-7*(A$="D"):IFDV=8THENF$="0:"+F$
:rem 157

T?=F$:ZK=PEEK(53)+256*PEEK(54)-LEN(T$

):POKE782,ZK/256 irem 2
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8*~IOFF)E*~£(RVS)£(RVS) 
(14 SPACES)"-; - :rem 250 

130 PRINT" (RVS)( 14 SPACES )(RIGHT) EG~ 
(RIGHT) (2 RIGHT) (OFF)£(RVS)£E*~ 
(OFF lE * H RVS)( 14 SPACEST"; -: rem 35 

140 PRINT" (RVS j( 41 SPACES)" : rem 120 
200 PRINT"(2 DOWNj(PUR)(BLK) MACHINE LANG 

UAGE EDITOR VERSION 2.01(5 DOWN)" 
:rem 237 

210 PRINT"E5H2 UP)STARTING ADDRESS? 
(8 SPACES)(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"E5H2 UP)ENDING ADDRESS? 

(8 SPACES) (9 LEFT)"; :INPUTE:F=l-F:C$= 
CHR$(31+119*F) :rem 20 

240 IFE<2560R(E>40960ANDE<49152)ORE>53247 
THENGOSUB3000:GOT0230 :rem 183 

250 IFE<STHENPRINTC$;"(RVS)ENDING < START 
(2 SPACES)":GOSUB1000:GOTO 230 

:rem 176 
260 PRINT:PRINT:PRINT :rem 179 
300 PRINT" (CLR)" ; CHR$ (14) : AD=S: POKEV+21, 0 

:rem 225 
310 A=l: PRINTRIGHT$ ("0000"+MID$ (STR$ (AD), 

2) , 5) : II : "; : 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 ADDRESS"; ZZ ., rem 44 
415 IFN;;;-206THENIFZZ<SORZZ>ETHENPRINT" 

(RVS)OUT OF RANGE":GOSUB1000:GOT0410 
:rem 225 

417 IFN=-206THENAD=ZZ:PRINT:GOT0310 
: rem 238 

420 IF N<>-196 THEN 480 :rem 133 
430 PRINT: INPUT "DISPLAY:FROM"; F: PRINT, "TO 

" ; : INPUTT - - : rem 2"34 
440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS 

Til; S; .. {LEFT} I NOT MORE THAN"; E:GOT043 
o : rem 159 

450 FORI=FTOTSTEP6:PRINT:PRINTRIGHT$("000 
0"+MID$(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(AD/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 ENTERED WRONG RE-E 

NTER": PRINT:GOSUB1000 :GOT0310: rem-176 
530 GOSUB2000 :rem 218 
540 FORI=lT06:POKEAD+I-l,A(I):NEXT:POKE54 

272,0:POKE54273,0 :rem 227 
550 AD=AD+6:IF AD<E THEN 310 :rem 212 
560 GOTO 710 :rem 108 
570 N=0:Z=0 :rem 88 
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580 PRINT" E£~" ; : rem 81 
581 GETA$: IFA$=" "THEN5Bl : rem 95 
582 AV=-(A$="M")-2*(A$=", ")-3*(A$=".")-4* 

(A$="J"J-5*(A$="K")-6*(A$="L"):rem 41 
583 AV=AV-7*(A$="U" )-8*(A$=lIr ll )-9*(A$="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" I II; : 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-l); : RETURN 

:rem 7 
710 PRINT"(CLR)(RVS)*** SAVE ***(3 DOWN)" 

:rem 236 
715 PRINT" (2 DOWN) (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 DO~IN)(RVS)T{OFF)APE OR 

(RVS)D(OFF)ISK: (T/D)" - :rem 228 
740 GETA$ :IFA$<> "T" ANDA$<> "D"THEN740 

: rem 36 
750 DV=1-7* (A$="D") : IFDV=8THENF$="0: "+F$: 

OPEN15 ,8,15,"S"+F$: CLOSE15 :rem 212 
760 T$=F$:ZK=PEEK(53)+256*PEEK(54)-LEN(T$ 

):POKE782,ZK/256 :rem 3 
762 POKE781,ZK-PEEK(782)*256:POKE780,LEN( 

T$):SYS65469 :rem 109 
763 POKE780,1:POKE781,DV:POKE782,1:SYS654 

66 :rem 69 
765 K=S:POKE254,K/256:POKE253,K-PEEK(254) 

*256:POKE780, 253 :rem 17 
766 K=E+l:POKE782,K/256:POKE781,K-PEEK(78 

2)*256:SYS65496 :rem 235 
770 IF(PEEK(783)ANDl)OR(191ANDST)THEN780 

:rem III 
775 PRINT"{DOWN)DONE. (DOWN) ":GOT0310 

- :rem 113 
780 PRINT"{DOWN)ERROR ON SAVE. (2 SPACES}T 

RY AGAIN.": IF'DV=l THEN720 : rem 171 
781 OPEN15,8,15:INPUT#15,El$,E2$:PRINTEl$ 

;E2$:CLOSE15:GOT0720 :rem 103 
790 PRINT" (CLRj(RVS) *** LOAD **. (2 DOlffl} " 

- :rem 212 
795 PRINT" (2 DOWN}(PRESS (RVS)RETURN(OFF) 

ALONE TO CANCEL LOAD)" : rem B2 
800 F$="":INPUT"{2 DOWN} FILENAME";F$:IFF 

$=" "THENPRINT:GOT0310- : rem 144 
B10 PRINT:PRINT" (2 DOWN)(RVS}T(OFF}APE OR 

(RVS}D(OFF}ISK: (T/D)" - :rem 227 
820 GETA$ :IFA$ <> "T "ANDA$<> "D"THEN820 

: rem 34 
B30 DV=1-7'(A$="D"):IFDV=8THENF$="0:"+F$ 

: rem 157 
840 T$=F$:ZK=PEEK(53)+256*PEEK(54)-LEN(T$ 

):POKE782,ZK/256 :rem 2 

, 



841 POKE781,ZK-PEEK{782)*256:POKE780,LEN(

T$):SYS65469 :rem 107

845 POKE780,1:POKE781,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#15IE1S,E2$:PRINTE1$

;E2$:CLOSE15:GOTO800 :rem 102
1000 REM BUZZER :rem 135

1001 POKE54296,15:POKE54277,45:POKE54278,

165 :rem 207

1002 POKE54276,33:POKE 54273,6:POKE54272,

5 :rem 42

1003 FORT=1TO200:NEXT:POKE54276,32:POKE54
273,0:POKE54272,0:RETURN :rem 202

2000 REM BELL SOUND :rem 78

2001 POKE54296,15iPOKE54277,0tPOKE54278,2

47 :rem 152

2002 POKE 54276,17:POKE54273,40:POKE54272

t0 :rem 86

2003 FORT=1TO100:NEXT:POKE54276,16:RETURN

:rem 57

3000 PRINTC$;"[RVS}NOT ZERO PAGE OR ROM":

GOTO1000 :rem 89

-COMPU-QUTIE T-SHIRTS-
|'M A

rtal cureorei

fc .■ ■ -*>

Black Silk Screen

on White,

Tan. Blue, Gold

50 CofSO Poly

I. )2. I'm a Hacker In Disk-guise

Only $6.95

VISA money Order 3. Love At First Byle

chock Mastercard
Compu-Qutfe Designs

PO Box 956 Adult S|34-36)M(38-40)L(42-44)XL(4&48)

Wfckenbwg, AZ 85358 Child XS(24) S(&6) M(10-12) L{14-16)

Phone (602) 684-2263 —Dealer Inquiries Welcomed—

\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 In Cal call

(800) 592-5935 or ;_wsT

(805)543-1037

COMPUTEI's Gazette Back Issues
JULY 1983: Commodore 64 Video Update,

Snake Escape, Alfabug, VIC Marquee,

Word Hunt, VIC Timepiece, product reviews,

Learning To Program In BASIC, Quickfind,

64 Paddle Reader, Machine Language For

Beginners, Enlivening Programs With

Sound, Using Joysticks On The 64, Simple

Answers To Common Questions, VICreations

— Speedy Variables, 64 Explorer.

OCTOBER 1983: The Anatomy of Com
puters, Telegaming Today And Tomorrow,

Commodore's Public Domain Programs, Oil

Tycoon, Re-Beep, product reviews, Aardvark

Attack, Word Match, A SHIFTy Solution:

The WAIT Command, Program Transfers,

Machine Language For Beginners, Improved

Paddle Reader Routine, How To Use Tape

And Disk Files, Understanding 64 Sound —

Part 1, Speeding Up The VIC, Simple

Answers To Common Questions, HOTWARE,

Horizons 64 — Improving 64 Video Quality,

VICreations - Using The VICs Clock, News
& Products.

Back issues of July and August 1983 are $2.50 each. Issues from October forward are S3 Bulk
rates are 6 issues for $15 or 12 issues for $30. All prices include freight in the US Outside the

Or write to:

In the continental U.S. call

TOLL FREE 800-334-0868
(in North Carolina call 919-275-9809)

COMPUTED Gazette Back Issues
P.O. Box 5406

Greensboro, NC 27403

Prepayment required in U.S. funds. MasterCard, VISA, and American Express accepted
North Carolina residents please add 4% sales tax.
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841 POKE781,ZK-PEEK(782)*256,POKE780,LEN( ~COMPU"QUTIE T·SHIRTS-
T$):SYS65469 ,rem 107 

845 POKE780,l:POKE781,DV:POKE782,l:SYS654 1. 

66 :rem 70 
850 POKE780,0:SYS65493 :rem 11 :: :'. :,~:~: 

I'M A 

"'.j~K;fR r ."w, .. "­
;.~ ~ ''''0 ~ 

860 IF(PEEK(783)ANDl)OR(191ANDST)THEN870 
: rem 111 

865 PRINT"(DOWN}DONE.":GOT0310 :rem 96 
870 PRINT" (DOWN }ERROR ON LOAD. (2 SPACES}T 

W'e''''' 

'Co ---;;:; .... 

(~~ ( \\~ l~, 
2. I'm a Hacker In D15k~ulS8 , , 

RY AGAIN. (DOWN) ":IFDV;ITHEN8ee -
Black Silk Screen 

onWhUe, 
Tan, Blue, GOld 
50 Cot/50 Poly 

Only $8.95 I......ow. 
VISA money order 3. Love At First Byte 

check Mastercard 
:rem 172 

880 OPEN15,8,15:INPUTI15 ,El$,E2$:PRINTEl$ 
;E2$:CLOSE15:GOT0800 :rem 102 

1000 REM BUZZER :rem 135 
compu·Cutie Designs Adult S(34-J6) M(3&4O) l.(42-44) Xl.(4648) 

P.O. Box 956 C S( l.( 

1001 POKE54296 ,15,POKE54277,45:POKE54278, 
165 :rem 207 

le02 POKE54276,33:POKE 54273,6:POKE54272, 
5 :rem 42 

1003 FORT=lT0200:NEXT,POKE54276,32:POKE54 
273,0,POKE54272,0,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 trem 86 
2003 FORT=lT0100,NEXT,POKE54276,16,RETURN 

: rem 57 
3000 PRINTC$;"(RVS}NOT ZERO PAGE OR ROM", 

GOT01000 :rem 89 
Q 

Wickenburg, AZ 85358 hlld XS(2-4) !XI) M(10-12) 14-16) 
Phone (602) 684-2263 -Dealer InquirIes Welcomed-

Verba1im 
flexible disks 
Call Free (800) 235-4137 for 

fu.-~ ...... iM in'~C:i~:~di~~:~:;a~o~ge:~e~ 

I 

J?t~~}>. charge cards accepted. 
\{::;. b':::-::':'~' PACIFIC 
.', . EXCHANGES 

II " 100 Foothill Blvd ...... lLu San LuisObispo. CA 
_~'"'Y>Ep. ~..... 93401 In Cal call 
~.;: • "'Y '" 18001 592·5935 "' 

.2D (8051 543·1037. CEl • 
COMPUTE!'s Gazette Back Issues 

JULY 1983: Commodore 64 Video Update, 
Snake Escape, Alfabug, VIC Marquee, 
Word Hunt, VIC Tunepiece, product reviews, 
Learning To Program In BASIC, Quickfind, 
64 Paddle Reader, Machine Language For 
Beginners, Enlivening Programs With 
Sound, Using Joysticks On The 64, Simple 
Answers To Common Questions, VICreations 
- Speedy Variables, 64 Explorer. 

OCIDBER 1983: The Anatomy of Com­
puters, Telegaming Today And Tomorrow, 

Commodore's Public Domain Programs, Oil 
Tycoon, Re-Beep, product reviews, Aardvark 
Attack, Word Match, A SHlFry Solution: 
The WAlT Command, Program Transfers, 
Machine Language For Beginners, Improved 
Paddle Reader Routine, How To Use Tape 
And Disk Files, Understanding 64 Sound -
Part I, Speeding Up The VIC, Simple 
Answers To Common Questions, HOTWARE, 
Horizons 64 - Improving 64 Video Quality, 
VICreations - Using The VIC's Geck, News 
& Products. 

Back issues of July and August 1983 are $2.50 each. Issues from October forward are $3. Bulk 
rates are 6 issues for $15 or 12 issues for $30. All prices include freight in the US. Outside the 
US. add $1 per magazine order for surface postage. $4 per magazine for air mail postage. ALL 
BACK ISSUES ARE SUBJECT 10 AVAILABILITY. 

Or write to: 

In the continental US. call 
roLL FREE 800-334-0868 

(in North Carolina call919-275-9809) 

COMPUTE!'s Gazette Back Issues 
P.O. Box 5406 

Greensboro, NC 27403 

Prepayment required in US. funds. MasterCard, VISA, and merican Express accepted. 
North Carolina residents please add 4% sales tax. 
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NEW$a?PRODUCTS

Memory Expander

For VIC-20

Letco has announced the 64KV

Memory Module, which adds

more than 64K of memory to

your VIC-20.

The 64KV houses 8K in each

of the VIC's blocks 1, 2, and 3.

Block 3 can also be paged, or

swapped, under program con

trol, with five other separate 8K

sections of memory. Each block

has a separate enable switch and

a write-protect switch, and there

is a switch to make block 3 re

spond as though it is block 5 (the

normal game block).

The module is priced at

$109.95

Letco

7310 Wells Road

Plain City, OH 43064

(614) 873-4410

Authoring System

And Teaching Tool

CLAS, a teaching tool and

authoring system for educators,

has been released by Touch Tech

nologies for the Apple II + and

He, the IBM PC and PCjr, and

the Commodore 64.

The software package func

tions as a teaching tool for any

subject. Authoring procedures

allow instructors to create les

sons in their own teaching style.

Up to 30 problem sets can be

offered with each lesson. Ques

tions take the form of true/false,

multiple choice, short answer,

or matching.

If desired, the questions can

be presented in a different order
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The Letco 64KV Memory Module adds more than 64K RAM memory to your

VIC-20.

each time the lesson is used.

Sound is used to give feed

back when a response is made to

a question. A help mode is pro

vided for the student, along with

a review of problem areas and a

summary of performance at the

end of the lesson.

Memory requirement for

Apple computers is 48K. The

IBMs must use DOS 2.0/2.1.

CLAS is available for $89.95.

Touch Technologies

609 S. Escondido Blvd.

Ste. 101

Escondido, CA 92025

(619)743-0494

Interface For

TI-99/4A

Mikel Laboratories, Inc., has

announced an RS-232-C interface

system for the TI-99/4A.

The $145.95 system is a free

standing unit which allows the

TI-99/4A to use a printer and

modem without a peripheral

expansion unit.

The company also offers

cassette interface systems

($49.95), TI cassette cables

($11.95), and printers and moni

tors. A line of personal computer

accessories for the TI-99/4A will

soon be available from Mikel

Laboratories.

Mikel Laboratories

3341 W. El Segimdo Blvd.

Hawthorne, CA 90250

(213) 679-2542

Life Insurance

Program For Atari,

Commodore

Advanced Financial Planning

has released Life Insurance

Planning, a software package for

the Atari 400 and 800 computers

and the Commodore 64.

The program will calculate

the inflation rate applicable to a

user's budget; the user's total

estate needs reduced into terms

of today's dollars (such as future

living expenses for the family,
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$109.95 
Letco 
7310 Wells Road 
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CLAS, a teaching tool and 
authoring system for educa tors, 
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The software package func­
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subject. Authoring procedures 
allow instructors to create les­
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system for the TI-99/4A. 

The $145.95 system is a free­
standing unit which allows the 
TI-99/4A to use a printer and 
modem without a periphera l 
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The company also offers 
cassette interface systems 
($49.95), TI cassette cables 
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college expenses, and funeral

expenses); the total estate pro

vided by all sources of income

and assets; and the total shortfall

needed to be provided by life

insurance.

Life insurance needs can be

calculated for any year over the

planning period in order to help

the user select the proper type of

insurance policy.

Life Insurance Planning sup

ports virtually any printer, and

requires a disk drive. The Atari

version requires the Atari BASIC

cartridge and 32K RAM. The

package is priced at $29.95.

When purchased with Advanced

Financial Planning's Retirement

Planning program, the total price

is $49.95 (shipping prices are

included in this total).

Advanced Financial Planning

20922 Paseo Olma

El Tow, CA 92630

(714)855-1578

Music Adventure

Games For Apple II

Syntauri Corporation has intro

duced Musicland, an advanced

set of musical games for the

Apple II.

The package is built from

four basic games—Sound Factory,

Timbre Painting, Music Doodles,

and Music Blocks. The four games

are integrated. Musicland is a

foundation program from which

advanced musical concepts and

structures may be taught to

young children.

The system attempts to

maintain the interest of young

students, while providing musi

cal challenges for adult musicians

as well. Aimed at musically un

trained children, Musicland lets

youngsters use joystick controls

to discover musical form, timbre,

orchestration, composition, and

transposition.

Children can compose, edit,

and play music as well. Interac

tive graphics aid exploration,

from sketching a simple melody

to inverting a complex musical

passage. Multipart pieces can be

composed, orchestrated, and

played back in stereo. Each

of the four games covers a dif

ferent range of musical learning

experiences.

Musicland requires a 64K

Apple II computer system with

one disk drive, plus synthesizers

(the Mountain Computer Music-

System) which plug into the

Apple. The Musicland set with

manuals sells for $150. The syn

thesizers are available for under

$400.

Syntauri Corporation

4962 El Camino Real

Suite 112

Los Altos, CA 94022

(415) 966-1273

Three Learning

Programs For Atari,

Commodore

Three learning programs from

Carousel Software have been

released for the Commodore 64

and Atari computers on disk or

cassette.

Telly Turtle is an introduction

to computer programming which

uses drawing routines and em

phasizes logical thinking, prob

lem solving, numbers sequenc

ing, and visual discrimination.

Brain Strainers includes three

learning games for from one to

four players: Clef Climber, a multi

level, animated note recognition

game; Finders Keepers, a multi

screen and multilevel concentra

tion game; and Follow the Leader,

a music and graphic pattern rec

ognition game with up to 44

levels of difficulty.

Simulated Computer is an

animated simulation of a com

puter in operation. Programs

written by the user can be seen

and heard flowing through the

component parts of the com

puter. The program serves as a

teaching tool about the way a

computer works.

Telly Turtle (34.95) and Brain

Strainers ($29.95) are meant for

ages five to adult. Simulated Com

puter ($29.95) is directed toward

ages 12 to adult.

Carousel Software, Inc.

877 Beacon Street

Boston, MA 02215

(617)437-9419

Games, Tutorial For

Commodore 64

Advanced Microware has intro

duced two new software pro

ducts for the Commodore 64.

Casino Pac includes four

games—Blackjack, Poker, Keno,

and Slot Machine. Each simu

lates the new videogaming

machines being used in gambling

centers such as Las Vegas and

Atlantic City. The games let you

practice your betting strategy,

try your own betting systems, or

play for fun.

Casino Pac sells on tape or

disk for $39.

64Tour is a tour of the fea

tures and capabilities of the

Commodore 64, with demon

strations of all the graphics

modes, as well as music and

sound effects. The package is

priced at $12.

Advanced Microware

P.O. Box6143

Santa Ana, CA 92706

(714)554-6470

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, NC 27403. ©
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NEC PRINTERS

NEC20S0. .. S999.00

NEC 3550 S1679.0O

PERCOM/TANDON

DRIVES

SV. 32OK Floppy S229.0O

5 Meg Hard w'Conttoilet CALL

10 Meg Hard w/Controller CALL

15 Meg Hard w/Controller CALL

20 Meg Hard w/Contiollar CALL

AMDEK

310A Amber Monitor . . S169.OO

DXY 100 Plolter S599.00

Coloi II S399.00

AST RESEARCH

Si* Pak Plus...from S2 79 00

Combo Plus II ..from S279OO

Mega Plus...from S309.00

1/0 Plus...!rom S1 39.00

□UADHAM

Quad link S479.00

Ouadboard. as low as . ..S289.00

Quad 512 Plus.. aslowas...S249.0O

Ouadcolor.as low as . . S219.00

Chronograph S89.OO

Paiallel Interlace Board S89.00

64K RAM Chips Kit S59.00

MICROPRO

WordStar/MailMerge S349.00

infoStar S299.00

SpellStai S1 59.00

CalcStar S99.00

MICROSTUF

Crosstalk SI 05.00

MICROSOFT

Muliipian S 159.00

ASHTQN TATE

dBASE II S3B9.00

Friday! S 185.00

IUS

EasyWnler II S249.00

EasySpeller S1 19.00

EasyFiler S229.0O

CONTINENTAL SOFTWARE

1st Class Mail Form Letter. S79.00

The Home Accnl. Plus S88.00

IBM

VISICORP

VisiCalc

VisiCalc 4

VisiCalc-Advanced

VisiWord/Spell

Visiirend/Plol

VisiLink

VisiFile

VisiSchedule

Visidex

VisiPlol

VisiTerm

Desktop Plan

Bus Forecast Model

Stretch Calc

VisiTutorCalc

VisiTulor-Advanced

VisiTutor Word

Vision Calc

Vision Graph

Vision Mouse

Vision Host

,

Write:

Graph:

Report:

File:

Solutions': as low as

IBM APPLE

159.00

349.00

199.00

199.00

199.00

199.00

75.00

75.00

59.00

75.00

59.00

249.00

129.00

159.00

319.00

aoPLE

79.00

79.00

79.00

79.0O

16.OO

■Can Or

LOTUS

1-2-3

159.00

269.00

199.00

169.00

169.00

199.00

159.00

135.00

75.00

169.0O

75.00

75.00

59.00

75.OO

59.00

IBM

89.OO

89.00

79. OO

89.00

16.00

i Titles

S329.00

PROFESSIONAL SOFTWARE

PC Plus-The Boss S349.00

SYNAPSE

File Manager 589.00

PRINTERS

AXIOM
AT-100 Atari Interlace S239.00
GP-100 Parallel Interface ., SI 99.00

AT-846 Interface S89.00
AXIOM

BMC
401 Letter Quality S589.00
BX-SO Oot Matrix S269.O0

CENTRONICS

122 Parallel 5299.00
739-1 Parallel 5199.00

739-3 Serial 5249.00
C.ITOH

Gorilla Banana S209.00

Prowr.ler8510P S379.00
Prownter 1 550P S599.00

A10(18 Cpsl S569.00
8600P S929.0O
F10-40 S999.00
F10-5S SI 499.00

COMREX

ComWriterllLetteiOuality - S499.OO
DIABLO

620 Letter Quality S949.00
630 Letter Quality SI 749.00

QAISYWRITEH

2000 S999 0O
Tractor Feed S109.00

EPSON

MX-80FT. MX1O0. RX 80. RX-80FT.

FX-80. FX-100 CALL
ins

Prism 8O...For Configurations. ..CALL

Prism 32- Foi Configuration... CALL

MANNESMAN TALLY

160L S589.O0
180L 5799.00

Spirit 80 S309 00

NEC

2010/2030 5899.00
8023 Dot Main* 5379.00

8025 Dot Malm S669.00

351 OSenal/Letier duality... SI 449.00
3530 Parallel. Letter Qualify . .S1499.00

7710/7730 Serial/Parallel... S1949.O0

OKI DATA
82.83.84.92.93.2350.2410 ...CALL

SMITH CORONA

TP-2 S399.00
Tracior Feed SI 19.00

SILVER REED
500 Letter Quality 5469.00

550 Letter Oualrly S699.00

STAR

Gemini 10X S299.0O

Gemini P1 5X 5399.00

Delta 10 S559.00

Senal Board . .S75.0O

TOSHIBA

1350 SI 599.00
TRANSTAR CALL

PRINTER CABLES

Available for Atari. Commodore. IBM.

Apple. Epson. Kaypro. Telev>deo. Frank

lin. Eagle. Sanyo, Osborne. NEC.

Zenith and many others. We supply all

your computer needs!

PAPER SUPPLIES

1000shts.81.'Ki 1 Tractor Paper..19.99

IOOOsnts.141 :x1 ITractor Paper..S24.99

loi! Address Labels 59.99

MBC-5SO PC ...CALL

MBC-555 PC ... CALL
MBC 11OO SI 499 00

FDD 3200-32OK Drive .. .5389.00

MBC 1 150 S1899.OO

IMBC 1200 S1849.OO

FDD6400-640K Dnve S469.00

MBC125O S2099.00

PR 5500 Printer S599.00

APPLE/FRANKLIN

DISK DRIVES

MICRD-SCI

A2 S219.00

A40 S299.00

A70 S319.00

C2 Controller S79.00

C47 Controller S89.00

RANA

Elite J 5279.00

Elite 2 S389.0O

Elite 3 5569.00

APPLE lie STARTER PACK

64K Apple lie. Disk Drive & Controller.

80ColumnCard.Monitorll8DOS3.3
complete: caul

TERMINALS

914 SS69.0O

924 5689.00

925 5739.00

950 S929.00

970 S1039.00

COMPUTERS

Teleport Portable CALL

B0OA S1 09 9.00

802 52699.00

803 S 1949.00

802H 54695.00

806/20 S4999.00

816/40 S91 99.00

1602 S3399.00

1603 CALL

MONITORS
AMOEK

300 Green S 149.00

300 Amber SI 59.00

310 Amber 5169.00

Color 1 S279.00

Color 1 Plus S299.00

Color 2 S399.00

Color 2 Pfus 5419.00
Color 3 S349.00
Color 4 S699.00

BMC
12 Green S88.99

12 Green Hl-RES 5119.99
9191-13 Color S249.99

GORILLA
12" Green S8S.99
12 Amber S95.99

NEC

JB 1260 Green SI09.00

JB 1201 Green S149.99

JB 1205 Amber SI 59.99

JC 1215 Color S299.99

JC '216 RGB S429.00

JC 1460 Color RGB . . S359.OO
PRINCETON GRAPHICS
HX-12 RGB S519 00

SAKATA

100 S269.00

TAXAN
210 Color RGB 5299.00

400 Med-Res RGB S319.00

415 Hi-Res RGB . S439.00

420 Hr-Res RGB (IBM) 5489.00
100 12 Green S 125.00

10512 Amber S135.00

US I

Pi 1. 9 Green S99.99

Pi 2. 12 Green S1 19.99

Pi 3. 12 Amber S 149.99

Pi 4. 9 Amber S 139.99

1400 Color S269.99

QUAORAM

Quadchrome 8400 S579.00

ZENITH
ZVM 122 Amber S 109.00

ZVM 123 Green S89.99

ZVM 135 Color/RGB S469.99

SANYO

ACE 1000 Color Computer ....CALL

ACE Family Pack System CALL

ACE PRO PLUS Sysiem CALL

ACE 1200Office Mgmt. System ... CALL

NOT ME EXPENSIVE

MODEMS
ANCHOR

k I IRS-232).

k IV (CBM.PETi

k V (Osbo'nel

k VI (IBM-PC)
k VII (AuIoAns Auto Dial

k XII 11200 Baud).

TRS-80 Color Computer ..

9 Voi! Power Supply
HAYES

Smartmodem 300

Smaitmodem 1200

Smartmodem 1 200B

Micromodem II

Micromodem II Plus

Micromodem HE

Micromodem 1 00

Smar! Com II

Chronograph

NOVATION

J Cat
SmanCat 1 03

SmariCat 103.212

AuioCal
212 AutoCat

Apple Cat II
212 Apple Cat

Apple Cat 212 Upgrade...

Cat

D-Cat
PC Cat

ZENITH

ZT-1

ZT 10. . .

ZT 1 1

..S79.OO

..S79.00

.51 09.00

S125 00

..S95.00

.5169.00

..SI19.00

S299.0O

. S99 00

. .59 00

5219.00

S509.00

■S459.00

S265.00

S299.00

S269.00

5299.00

S89.OO

S199.00

S99.99

5179.00

S399.00

S219.0O

SS49.0O

S249.00

S569.00

S309.00

S139 99

SI 49 00

S399 00

S3O9 00

S339 00

5369 00

APPLE INTERFACE

CARDS S BUFFERS

Choose from PKASO. Orange Micio.

MPC. MicroMai. Tymac. Quadram 8

Practical Peripherals CALL

... , ■ - - - --^

3OO-6*3-33f1 3OO-263-^559 300*235*3950
—1 In Totonto call 14161828-0866. Oepl. 0506 In PA call (71 7)327-9575. Dept 0506

J In NV call (702)588-5654 Dept 0506 Order Status Number 828-0866 Order Status Number. 327-9576
H Order Slalus Number 588-5654 J50S Dunwin Drive. Unit 18 Customer Service Number: 327 1450
—I P.O Bo* 6689 Staleline NV 89449 Mississauga. Ontario Canada L5L1 T1 477 E. Third SI.. Williamsport. PA 1 7701

No nsk no deposit on C 0 D orders Prepaid orders receive Iree shipping within the UPS Continental United Stales with no waiting period for certified checks or

money oidcrs. Add 3'» (minimum 55 001 shipping and handling on all C O D and oedit card orders. Larger shipments may require additional charges. NV and PA

residents add sales ta« All items subiect to availability and price change Wesioch manufacturer s and Ihird party software for most alt computers on the market. Call

today for our new catalog

NEe: PRINTE RS 
NEe 2050 . 
NEe 3550 . 

. ........•... 5999 .00 
. 51619 .00 

PERCOMrT'ANDON 
DRIVES 

5 '1. 320K F loppy . .. 5229.00 
5 M eg H ard w /Controller •••••• CAll 
10 Me9 Hard w/ Contlolle, .• CAll 
15 Me9 HalO w/ Cont,olle, . . CALL 
20 Meg Ha,O w /Contlolle r . .. CALL 

AMoEK 
310A Amber MonllO' 5169.00 
OXY 100 Pla tte, ... .. .... 5599.00 
COlor II . .. .. 5399.00 

AST RE SEARCH 
S, .. Pak Plus ... hom ........ 5279.00 
Combo PIU5 II .. "om ...... 5279.00 
Mega Plus .•• I ,om .. 5309.00 
I/ O Plu s ... hom ..•.•.•.•.•.. 5139.00 

QUAD RAM 
...... 5419.00 

Ouadboa .d ... as low as .... S289.00 
Ouad 512 Plus ••• as low as .. 5249 .00 
Ouadcolor. .. a5 low as ••... S219.OO 
Chron09.aph ..... . 589 .00 
Parallel Inte,lace Boa rd ..... 589 .00 
64K RAM Chips K II .. • ... 559 .00 

MICROPRO 
Wo ,d5IaI/MaiIM el ge ...... 5349 .00 
InloSlar . .. S299.OO 
SpellSla. • .•.•.•.•.•.• 5159 .00 
CalcSta, . .. .. 599.00 

MICROSTUF 
Crossl alk •••.•.••••••.••.•.•• 5 I 05.00 

MICROS OFT 
.... 5159.00 

ASHTON TATE 
dBASE II . .. .. S389.00 

...... 5185.00 

IUS 
EasyWrote, II . .. ... 524 9 .00 
EasySpelle' .... . ... 5 11 9 .0 0 
EasyFilel . .. .. 5229.00 
CONTINENTAL S OFTWARE 

I $I Class M a,I/Form Le tte r .. 579 .00 
The Home Accnl . Plus ...• 588.00 

.............. SI499. oo 
... .,;:>, .. , ;F~.D~:D~3200·3 20K O .. ve •.•••. 5369.00 

1150 ...... 51699.00 

VIB I CO RP 
IBM APPL. 1i 

IJls ,Cafc 159 .00 
V,slCalc 4 159.00 
",s ,Calc-Ad vanced 269.00 
Vl5,Wofdl S pel l 249.00 
Visit/end/ Plol 199.00 199 .00 
Visflmk 169 .00 
V,s,File 199 .00 169.00 
V,s,Sc hedufe 199 .00 199 .00 
Vi" deJl 159 .00 
IJlslPlot 135 .00 
IJlsiTe,m 15.00 
Desktop Plan 199 .00 169.00 
Bus. ForeeaSI MOdel 75 .00 75. 00 
Stl81ch Calc 75 .00 15 .00 
\l151Tu 101 Calc 59 .00 59 .00 
Vls,Tu la . -Advanced 75. 00 15 .00 
VI51Tu iOl Word 59.00 59 .00 
Vision Ca lc 249 .00 
V' 510n Grap h 129.00 
VI"on Mouse 159.00 
VISion H051 319.00 

p t. 
A PPL E ,aM 

Will e : 19.00 89.00 
Graph : 79.00 89.00 
Re pol!: 19.00 19 .00 
File : 79.00 89.00 
Solu llons ' 35 10was 16.00 \6,00 

' Call On T,lI es 

LOTUS 
' -2 · 3 .. 5329 .00 
PROFESSIONAL S OFTWAR E! 
PC Plus/ The BO$$.. .. 5349 .00 

SYNAPSE 
FIle Manage • .• . .. 569.00 

1200 .... 51649.00 
...... 5469.00 

...... 52099.00 
PR 5500 p .. nttH .. 5599.00 

APPLE/ FRAN KLI N 
DISK DRIVES 

., . 
A40 . 
A70 . 

MICRO-SCI 
.. 52 19 .00 

.. ..... 5299 .00 

. ...... 5 319 .00 
C2 Controller 
C47 Coni roller 

........ 579 .00 
..... 569 .0 0 

Emel 
Ellie 2 
Ehle3 

RANA 
5279.00 
5389.00 

. 5569.00 

APPLE liB STARTER PAC K 
64K Apple l ie. Disk Orive & Conlloller. 
8OCo'umn Card. Mon i IO. II & DOS 3 . 3 
COMPL.ETE ................. CALL 

TERMINALS 
914 . . 5569.00 
924 . . ... 5689.00 
925 . .. .. 5739.00 
950 ...... ................... 5929.00 
970 ............ ............ 51039.00 

COMPUTERS 
Teleport Portable .............. CA LL 
800A .... 51099 .00 
802..... .. ....... 52699 .00 
803 ....................... 51949.00 
802 H . • .. 54695 .00 
806/ 20 . • •••• 54999 .00 
81 6 / 40 . 59199.00 
1602 . .. 53399 .00 
1603 .. . CALL 

MONITORS 
AMOEK 

300 Gree n ................... 5 149.00 
300 Amber .................. 5159.00 
310 Ambe r . . ..... , ..... 5169.00 
Color 1 ..... .. .... 5219.00 
Color 1 Plus . .. .. $299.00 
Color 2 ....... • ..... 5399.00 
Color 2 Plus . .. .. 5419.00 
Color 3 ...................... 5349.00 -------PRINTERS -------

A XI OM 
AT· l00 Ala" In l er l ace ... 5239 .00 
GP' I 00 Paralle ll n l erloce ... 5199.00 
AT.846 lnl eri oco ............ 589 .00 

AX IOM 
BMe: 

401 Lel l e. Oualrty ......... 5589 .00 
BX·80 001 Ma ll .............. 5269 .00 

CENTRONICS 
122 Parallel ................. S299 .00 
739· 1 ParalleL ............ 5199 .00 
139·3 Sella l ................. $249 .00 

C. 'TOH 
GOllila Banana .. 5209.00 
Prow Iller 8510P •. .. 5319.00 
PrOW"lel 1550P ..... ... 5599 .00 
AIO (18 cps, ... 5 569.00 
8600P . 5929 .00 
FIO·40 . .. ... 5999 .00 
F10·55 .... C.Cj',.:.,;.REX . 51499 .00 

COmW"ter II Leiter Ouati ly .. S499 .00 
CIABLO 

620 Letter Ouahly •.•••••.• 5949 .00 

630 Lel~~~~!;:t\iRiTE~ 149.00 

2000.......... . •••••. S999.OO 
Tracl or Feed ......... . 5109.00 

EPSCN 
MX·60FT. M X· l00. RX·60. RX·80 F T. 
FX·60 . FX·IOO ...... CALL 

l OS 
Confl9ural lons ... CALL 

"V~ ~.:.;; iN u, ;;cson irQ ural Ion . . . CAL L 
r MAN TALLY 

5589.0 0 
.... 5799.0 0 

NEe: 
201012030 ................. S699 .00 
8023001 M al". ...... ... 5319 .00 
8025 0 01 Mal" . ..... ..... .. 5669 .00 
35 10 SO llo l/ Lotlor Ouallty .• 51449 .00 
3530 ParalieI/Lelle.Oualify •. S 1499.00 
711011130 Se.ial/Pa.allel. . S 1949 .00 

OKIOATA 
82 .63 .84 .92 .93.2350.2410 ••. CALL 

SMITH CORONA 
Tp· 2 ........ . .. S399.00 
TraClor Feed ......... ...... . 5119.00 

SILVER REED 
500 Lell er Oua trly .•.......• $469 .00 
550 Lelle. Oualrly .......... S699 .00 

STAR 
GeminI lOX ... ... 5299 .00 
Geml n, PI5X ............... 5399 .00 
Della 10 ..... .. .... ... ... 5 559 .00 
Serial Boa.d ..... ..... ....... S1 5.00 

TOSHIBA 
1350 ....... 
TRANSTAR . 

. ..... .. SI599 .00 
. ....... C ALL 

PRINTER CABLES 
AvaIlable lor Alall . Commodore. IBM . 
Apple. EP50n. Kaypro. Te tevodeo. Frank· 
Ion. Eagle . Sanyo . Osborne. NEC . 
Zenllh and many others. We sup ply all 
your compute. needs! 

PAPER SUPPLIES 
1000 shts. 8 ' ,.11 T.aclor Papcr ". 19.99 
IOOO shIS.14 ' , . ,ITraclo, Pape •.. 524 .99 
lor 2 Address Labels .••.•. 59 .99 

COlor 4 ........ BMC.. .. $699 .0 0 

12 " Green . 
12" Green HI·RES 
9 19 1· 13" Colo • . 

........ 568 .99 
. 5119 .99 
. 5249 .99 

GORILLA 
12" Groen . .. ...... S88.99 
12 ' Ambe . .... NEe ........ 595 .99 

J81260G.een .... :. 5109 .00 
JB 1201 Green....... • 5149 .99 
J61205Ambe . ............. SI59 .99 
JC 1215Color .............. 5299.99 
JC 1216 RGB ., ............ $429.00 
JC 14 60 COlor RG8 ........ S359 .00 
PRINCETON GRAPHICS 
HX· 12 RGB 'SAKATA" . 5519 .00 

100 .......... TAXA.N .... S269.00 

210 Color RGB . ......• . 5299 .00 
400 Med·Res RG8 . .. 5319 .00 
4 15 H I· Res RGB ...... .. S439 .00 
420 H i'Res RGB 116M ) .•.•.• S469 .00 
100 12" Green ........ .. 5125 .00 
105 12' Amber ............ 5135 .00 

USI 
P,I . 9 G'een ................ S99 .99 
P,2 . 12· Green .... 5119.99 
p , 3 . 12" Amber ............. 5149 .99 
p, 4 . 9 " Amber ..... 5139 .99 
1400 Colo . .................. 5 269.99 

GUAORAM 
Ouadchrome 8400.. .. .. 5579 .00 

ZENITH 
ZVM 122 AmbO . 
ZVM 123 Green ....... . 
ZVM 135 Colo./ RGB .. . 

ACE 1000 Color 
ACE Fa m, ly Pack 
ACE PRO PLUS Syste m ........ CALl 
ACE 12ooQtlico Mgmt. Syslem ••• CALL 

" NOT liE EXPENSIVE " 

o TeleVideo 
---= 

-~~ 
, -- , 

MOOEMS 
ANCH OR 

Ma rk IIRS·232j .. .. 579 .00 
M ark II I Ala"I ................ 579.00 
M ark III I Tt ·99 1. • ...... 5109 .00 
Ma,k I V tCBM, PET! ........ 5 125.00 
Mark V (05bornel ... • .••• . 595.00 
Mark VIIIBM,PC I.. .. 5169.00 
Malk VH CAuloAns/AutoOIilI) ... 5119.00 
M ark XII 11200 Baud) .. S299 .00 
TRS'80 Color Com puter ..... S99 .00 
9 VOII Power Supply •.•........ 59 .00 

HAYES 
S m a,t m odom 300 5219 .00 
Smart modem 120 0 .•.•.... 5509 .00 
Smarlmodom 1 20 0B •.•.•.. ,S4 59 .00 
Mlcromodem II ............ S265 .00 
M,c.omodem" Plus ....... S299 .00 
M,cromodem liE . . 5269 .00 
M,c,o modem 100 . . ..... S299 .00 
Sma,t Com II ......... _.. S89.00 
Ch.onoglaPh ............... SI99.00 

NOVATION 
J .Cal ..... __ •.. .. .... S99.99 
SmartCall03 .... SI79.00 
SmarICaII 03, 2 12 . .. S399 .00 
Au l oCal . .... . S2 19 .00 
2 12 Au10eOl1 .. . ...... 5549 .00 
App le Cal II . .. .... S249.00 
212 Apple Cat. .............. 5569 .00 
Apple Cal 2 12 UP9rade ..•. 5309 .00 
Cat. .... S I 3999 
D' COl1 . . 5149 .00 
PC·Cat. ZE'N iTH " 5399 .00 

2 T· \ 
2 T· 10 
2T· 11 

530 900 
S339.00 
S369 00 

APPLE INTERFACE 
CARDS & BUFFERS 

Chooso h om PKASO. O.ange Mlc, o . 
MPC. M ic roM ax . Tymac . Ou adram & 
Prac lical Por ip he.al s .... ....... CALL 



hoala
Technologm Corporalm

KOALA PADS

Alan I Disk) S75.OD

Atari {ROM] SB2.00

C-64 IDISKl S75.0O

C-64 [ROM| S82.00

ISM S99.00

AP/Franklin S85.O0

K commodore

CBM BD23...S599

MSD SD1 Disk Drive 5349.00

MSDSD2 Disk Drive S599.00

CBM 4032 S599.00

CBM S096 S869.00

CBM 9000 S999.00

B12B-80... S769.00
CBM 64K Memory Board ...S269.00

BO32 to 9000 Upgrade S269.00

2031 LP Disk Onve S299.OO

8050 Disk Onve $949.00

8250 Disk Drive S1199.OO

4023 Printer S379.OO

8023 Printer S569.00

6400 Printer ..SI399.00

Z-RAM S499.00

Silicon Office S699.00

The Manager SI99.00

Soft ROM SI 25.00

Vis.Calc SI 59.OC

PROFESSIONAL

SOFTWARE

WordPro2Plus S1 59.00

Word Pro 3 Plus S1 89.00

Word Pro 4 Plus/5 Plus...each...5279.00

InfoPro S179.00

Administrate! S399.00

Power S79.00

SX-64

PORTABL:

SS33°°
VIC SO CALL

CBM 64 $133
C1541 Disk Drive S249.00

C1S3O Datasette S69.00

C152OColor Printer/Plotter.. SI 29.00

M-801 Dot Matrix Punter ...S219.00

C1526 Dot Main* Serial S299.00

C1702 Color Monitor S249.O0

C1 311 Joystick S4.99

C1312 Paddles S11.99

C1600 VIC Modem S59.0O

C1650 Auto Modem S89.00

Logo 64 S49.00

Pilot 64 S39.OO

Simons Basic SI 9.00

Wofd Pro 64 Plus S59.OO

Parallel Printer Interface S49.00

Caic Result 64 3129.00

Codewnter 64 S75.00

Quick Brown Fox S49.00

Word Pro 64 Plus S59.00

MCS 801 Color Printer . . . S499.00

DPS 1101 Daisy Printer S459.00

Magic Voice Speech Module.. .554.00

Desk Organizer Lock S49.00

We stock a full inventory of software for Commodore, such as:

Artworx, Broderbund, Commercial Data, Creative Software.

Epyx. HES. MicroSpec, Nufekop, Romox, Sirius, Synapse.

Thorn EMI. Tronix, UMI, Victory, Spinnaker, Rainbow & Timeworks!

ATARISOFT

Games for IBM. Apple. C64 & VIC 20

Pac Man

Centipede

Dig Dug

Donkey Kong

Defender

Robolron

IBM/Appli

29.99

29.99

29 99

29.99

29.99

29.99

CG4A/IC SO

37.99

37.99

37.99

37.99

37.99

37.99

Star Gale 29 99 37.99

CMO'S PORTABLE CORNER

HP 71 B

S499"
41 CV S1ES.9S

41 CX £199.99
HP IOC S51.99

HP MC S69.99

HP 12C 588.99

HP 15C 588.99

HP I6C .S88.99

HP 75C S749.99

HPIL Module S98.99

HPIL Cass. or Printer . . S359.99

Card Reader SI43.99

Extended Function Module .. S63.99

Time Module 563 99

TIMEX/SINCLA1R
Timex.Sinclair T000 S24.99

Timex.Sinclair 2086 CALL

16K Memory S25.00

2040 Pnnler . S99 99

VuCalC S17.99

Mind ware Pimtoi S99 99

NEC
PC-8221 A Thermal Printer..

PCB2S1A Data Recorder ..

PC-8201-068K RAM Chips..

PC 82O6A 32K RAM Cartridge.

A
ATARI

HOME

COMPUTERS

BOOXL

S149.OO

.599.00

SI 05.00

S329.OO

PC-1 5OOA ... S165.99

pc-1 S5OA sea.99

CE 125 Prinlei.Cassette.. 5128.99

CE 150 Color Prmter.Cassetie.. S1 71.99

CE-155 8KRAM S93.99

CE 161 16KRAM S134.99

CE 500 ROM Libiary . . . S29.99

£>With Purchase of
1010 Program Recorder.

E.T. Phone Home &

C1311 Joysticks

TOTAL SYSTEM

PRICE S259

1010 Recordei S74.O0

102Q Color PrinlOI S249.00

1025 Dot Malnx Pnnler ...5339.00

102 7 Letter Quality S309.0O

103O0irect Connect Modem ...S119.OO

1050 Disk Drive S339.00

CX30 Paddle SI 2.00

CX40 Joystick each. .58.00

CX77 Touch Tablet S64.00

CX80 Trak Ball S48.00

CX85 Keypad S 105.00

488 Communicator II 5229 00

4003 Assorted Education.. .547.00

4011 Stai Raiders S33.00

4012 Missile Command S29.00

4013 Asteroids S29.00

5049 VisiCalC SI 59 00

7097 Logo S79.00

7101 Entertainer S69.00

7102 Arcade Champ S75.00

8O26 Dig Dug S33.00

8030 E.T. Phone Home 533.00

8031 Donkey Kong S39.O0

8033 Robotton S35.00

8034 Pole Position S39.00

8036 Alan Wilier 579.00

8040 Donkey Kong. Jr 539.00

8043 Ms. PacMan S39.00

B044 Joust S39 00

DISKETTES

MAXELL

5'. MO 1 S29.OO

5'. MD-S S39.O0

8 FD-1 (SS.DDl S39.O0

8 FD-2(DS:DD| S49.00

VERBATIM

5'4 SS.DD S26.99

5'4 DS:0D S36.99

ELEPHANT

5'.. SS.SD S18.49

5'-. SS.DD S22.99

5'V DS.DO S28 99

HEAD

51' Disk Head Cleaner .514.99

DISK HOLDERS

INNOVATIVE CONCEPTS

Flipn-File 10 53.99

Flip-n File 50 SI 7.99

Flip-n-Ftle|400,BOOROM|Holder..S17 99

LJK ENTERPRISES

AtanLet1erPerfeclDisk|4O.'8O|...S79.99

Atan Letter Per1ectROM|40col|.. S79 99

Atan Loner Perfect-ROM(80 col|. ..S79.99

Atan Data Pen*eclROM(SOcol| S79.99

Alan Spell Perfect-DISK . . S59 99

Atari Utihty.'MailMerge. . S21.OO

Apple Letter Perfect S99.00

Apple Data Perfecl S7 5.O0

Apple LJK Utility S21 00

Apple Lower Case Generator . ..SI 9.00

SOOXL $189

BOOXL S293

1EOQXL CALL

14OOXL CALL

PEflGOM
AT 88 S1 S369.00

AT 88-A1 S259.00

AT BHS1PD S449.00

ATB8DDA SI 19.00

RFD40-S1 . S449.00

RFD40-A1 S269.00

RFD 40-S2 S699.00

RFD 44-S1 S539.00

RFD 44-S2 S869.00

TEXAS INSTRUMENTS

TX 99-S1 S279.0O

RAIMA

100O S329.0O

TRAK

AT-02 S389.00

INDUS

• GTDrive S379.00

MEMORY BOARDS

Ailon 32K S59.00

Ailon 48K S99.00

A>lon 128K S299.OO

Intec 32K S59.0O

Inlec 48K S85.00

Inlec 64K S99.OO

Intec Real Time Clock S29.00

ALIEN VOICE BOX

Atari S119.00

Apple... 5149,00

CONTROLLERS &

JOYSTICKS

WICO

Joystick S21.99

3-way Joystick S22.99

Famous Red Ball S23.99

Power Grip S2K99

BOSS Joystick S1 7.99

ATARI.V1CT.ak Ball S34 99

Apple Trak Ball.. S54.99

Apple Adapter S1 5.99

Apple Analog S37.99

KRAFT

Joystick S41.99

Atan Single Fire SI2.99

Atan Swiich Hittei SI 5.99

Apple Paddles S34.99

IBM Paddles S34.99

IBM Joyslick S46.99

AMIGA

3100 Single \S13.99

3101 Pair SI 9.99

Joyboaid S37.99

TG

Alan Trak Ball S47.99

Apple Joyslick S47.99

Apple Trak Ball S47.99

:CANADA t*. .
800-268-^559 3OO°235»S95O

In NV call 1702)588-5654. Depl. 0506

Older Stalus, Ngmoei 588-5654

P.O. Boa 6689 Stateline. NV 89449

In Toronto call (41 618260866 Depl 0506

Ordei Stalus Number 828-0866

2505 Dunwm Drive Unit 1 B

Mississauga. Ontario Canada L5L1T1

In PA call 171 71327 9575 Depl 0506

O'der StilUl Number 327 9576
Customer Service NumOer 327 1450

477 E Third Si WiN.amsporl PA 1 7701

CANADIAN ORDERS. All prices are sub|ect to shipping. la» and cunency fluctuations Call for enact pricing in Canada

INTERNATIONAL ORDERS All shipments outside the Continental United States must pre-pay by certified check only Include 3 imimumum 55 OOi shipp.ncj ;md
handling EDUCATIONAL DISCOUNTS Additional discounts are available lo qualified Educational Inslulion*
APO 4 FPO Add 3■'., (minimum S5 OOl shipping and handling

Ala" 10Iski. ..... 515 .00 
Alaro fRO M) . . .. 582 .00 
C·64101SK I .... 515 .00 
C·64IROM ) ... . .............. 582 .00 
IBM ... ..... .......... . . ... . ... 599 .00 
AP/ F.ankhn . . 585 .00 

C:: COITlrTlodore 
SX-S4 

CBM 8023 .. . $599 PO 
MSD 501 Dis k Drive ... .. 5349 .00 RTI'~t:SLI: 
MSD 502 Di s k D"ve ..... 5599 .00 
CB M 4032 . . ... S599.OO 
CBM 8096 . .. ... S869.00 
CBM 9000 . .. ... 5999.00 
B 128·80 ....... .. 5169.00 
COM 64K Memory Board ... 5269.00 
8032 to 9000 UP9rade ..... 5269.00 
2031lP Dilk Drive ... . 5299.00 
8050 Disk Olive .... ". S949.OO 
8250 Disk DrivI .. .. 51199 .00 
4023 Pr int e r .. ,, 5379 .00 
8023 Printer .. . . 5569.00 
6400 Prinler .. 51399 .00 
Z,RAM .. 5499.00 
Silicon Olllce . S699.00 
The Managor "". .. 5 199.00 
5011 ROM .. ...... . 5125.00 
VisiCalc ... ........ . ... 5159.00 

PROFESSI ONAL 
SOFTWARE 

Word Pro 2 Plus.. . ...... 5159 .00 
Word Pro 3 Plu s .. .. 5169 .00 
Word Plo 4 Plul/5 Plus .. each .. 5219.00 
In!oPro .. .. 5119.00 
Admlnlll,aIO' .. 5399 .00 
Power . ............... . .. 519.00 

VIC 20 ........... CALL 
CBM 64 .. . . . . .. . $199 
C1 5 41 Disk Drive . .. 5249.00 
C1530 Oalaselle . . ..... 569 .00 
C 1 520CoIor PlinterlP10ller .. 5129 .00 
M·801 DOl Matt iJl Prinler 5219 .00 
C1526 Qot MaltlJl/ Serial 5299 .00 
Cl102 COlor Mon ito, . . .... 5249 .00 
C1311 Joystick . ..... . ... . . . .. 54 .99 
C1312 Paddles .. . ... . 5 11 .99 
C1600 VIC Modem ... 559 .00 
C1650 Aulo Modem . . ....... 589 .00 
l090 64 .............. 549 .00 
Pilot 64 .. ... 539 .00 
Simon 's BaSIC ....... 519 .00 
Word Pro 64 Plus.. . .. 559 .00 
ParaUel Printer Interface .... 549 .00 
Calc Result 64 .. . . ... . . . . . .. 5129 .00 
Codewriler 64 ...... . . . ....... 515 .00 
Ouick arown FO Jl . . ... 549 .00 
Word Pro 64 Plus ............ 559 .00 
MCS 80 1 Colo, P,inler .... 1 499 .00 
DPS 1101 DaiSY P ro nler .... 5459 .00 
MaglcVoiceSpeech Module .. 554 .00 
De sk Or9anlzer lock . . ... 549 .00 

We stock a lull inventory of software for Commodore, suc h a5 : 
Artworx. Broderbund. Commercial Data, Creative Software. 
EpYJl, HES . M icroSpec , Nufekop . Romolt. Sirius , Synapse, 
Thorn EMI. Tronix, UMI , Vic tory, Spinnaker. Rainbow& Timework5! 

ATARISOFT 
Games for IBM . Apple . C64 & VIC 20 

IBM/ Apple CB.QNIC 20 
Pac Man 29.99 31.99 
Cenl ipede 
Dig Dug 
Oonkey Kong 
Oelo nder 

29 . 99 37.99 
29. 99 31.99 
29.99 31.99 
29. 99 37.99 

Robolton 29 . 99 37 .99 
Sla, Gate 29 .99 37 .99 

CMO'S PORTABLE CORNER 

~P1_- = 
HP 71 B . PC-B20., ~ ~ $ BB 

499 $599 
41 CV . . . . . . . . $129.99 
41 CX ..... ... $199.99 
HPI OC ............ 55' .99 
HP IIC ............... .... 569. 99 
HP 12C . .. ................ 588.99 
HP 15C ................. 588 .99 
HP 16C .. . ..... 588 .99 
HP 15C .... .. ...... 5149 .99 
HPll Module ............... 598.9 9 
HPll Can. o r Pronter ....... 5359 .99 
Card Reader ................. 5143 .99 
eUendedFuncllon Module ... 563.99 
Tr me MOdule ............... 563.99 
TIMEX/SINCLAIR 

T'me,,:Slnclilil 1000 ......... 524 .99 
T,meJl / Slnclalr 2086 . . .. CAll 
16K Memory ... . ...... 525.00 
2040 P"nler ,.. . 599 . 99 
VuCalc .. 

NEC 
PC'8221A The.mal Printer .. 5149 .00 
PC'8281A Data Record er .... 599.00 
PC'820 1·06 8K RAM Chips .. 5105 .00 
PC·8206A 32K RAM Canrodge .. 5329.00 -SHARP 

PC-1500A ... $165.99 
PC-1250A, . .. $S8.99 

CE ' 1 25 Prinler; CalOsetle .... 5128 .99 
CE" 50 Color Prmle<ICassel1e ... 5111 .99 
CE · l 55 8K RAM ,. 593 .99 

..... 5 134 .99 
......... 529 .99 

HOME 
COMPUTERS 

600XL 
$SS·::· 

·::·With Purchase of 
1010 Program Recorder. 

E.T . Phone Home & 
C1311 Joysticks 

TOTAL. SYSTEM 
PRICE $259 

1010 Recorder ............... 514 .00 
102QCoior P.lnte . ........ 5249 .00 
1025001 MarrlJl Pr'nre •.... 5339 .00 
,021leller Ouallty ......... 5309.00 
1030OirectConnectModem ... 5' 19.00 
'050 D,sk Drive . . ........ 5339.00 
CX30 Paddle ..... 512 .00 
CJl40 JOVShck ., ....... Itlch". 5B.00 
CX17 To u ch Tablet ...... 564 .00 
CXBO Tr ak 6all ...... " ...... 548 .00 
CJl85 Keypad .SI05 .00 
488 Communlcato' II , ..... 5229.00 
4003 ~ssorted Educat,on ... 541 .00 
4011 Slar R3Ide.s . . .. 533.00 
4012 MilOlO11e C o mmand ..... 529.00 
4013 As lero,d s . . .... 529.00 
5049 V'51Calc .............. 5159.00 
1091l090......... .. 519.00 
1101 E nr erl3lner ...... 569.00 
1102 A.cade Champ ......... 515.00 
8026 Di9 OU9 ........ 533 .00 
B030 E. T. Phone Home ..... 533 .00 
B031 Donkey Kon9 ". ,, 539 .00 
B033 Robollon ... " .... 535 .00 
8034 Pole POSllion ... ... 539 .00 
B036 Alall Wroler ............ 579.00 
6040 Donkey Kong . JI. . 539 .00 
6043 Ms. PacMan . 539,00 
6044 Jou s t ....... 539 .00 

DISKETTES 
MAXELL 

5 ". MD· I 
5". MD' 2 
8 ' FO' 1 (SS fDD) " . 
8 FO·2 (05. 001 . 

"". 529 .00 
.. 539 .00 

539 .00 
. 549 .00 

VERBATIM 
5 ' . 55: 00 ............... ". 526.99 
5 ', . 05, 00 . .. .... 536.99 

ELEPHANT 
5 '. . ' 55: 50 " 
5 '1. 55 .00 ................ . 
5". 05: 00 ...... " .... . 

HEAD 
5 ' •• Disk Head Cleaner . 

518.49 
. 522.99 
. 528 .99 

.. 514 .99 

DISK HOLDERS 
INNOVATIVE CONCEPTS 

Flip·n ·F,le 10 . . ... " .. 53 .99 
Flip·n·File 50 ... .. ... 511 .99 
Fhpon.Fi1e{400/6(X)ROM IHolde •.. 5 1 7 .99 

L.JK ENTERPRISES 
Alan leller Pet1'oct·OISk(4Oi801 ... 5 19. 99 
Alan lener Per1ecl·ROMI40col) ... 519.99 
Alan leiter Pet1'ecl·AOM(80coll ... 519.99 
Aten DataPeriect·RQM(80coll ..... 519.99 
Alar i Spell Perlecl· DISI'( . . 559 .99 
Alall Util ilv l Mall Me.ge 
Apple lelle, Perlecr 
Apple Data Perlect ... , 
Apple lJK Uill ily ..... . 
Apple lowe, Case Generalor 

6CCXL • ..... $1B9 
BCCXL •. ..•. $299 
12CCXL .... CALL 
14CCXL •. . . CALL 

[~EflauMI 
AT 88·51 5369 .00 
AT8B· Al ... S259 .00 
AT 88·51 PO 5449 .00 
AT8S·DDA ....... . ........ . 5119 .00 
RFD 40'51 ...... .. 5449 .00 
RFO 40' AI . 5 269 .00 
RFO 40·52 ..... .. 5699 .00 
RFO 44 ,SI .... .......... 5539 .00 
RFO 44 ·5 2 .... .. .. 5869 .00 

TEXAS INSTRUMENTS 
n 99·51 . 5279 .00 

RANA 
1000 . . 5329 .00 

TRAK 
AT·02 ... 5389.00 

INDUS 
.GT· Dllve . . .... .. ....... 5319 .00 

MEMORY BOARDS 
AJlon 32K ... .. ..... S59.00 
A.lon 4 SK ...... .... 599.00 
A.lon 128K......... 5299 .00 
Inlec 32K ................ .... 559.00 
Intec48K .......... 585.00 
Intec 64K ... 599 .00 
Intec Real Time Clock ..... 529.00 

ALIEN VOICE BeX 
Atefl . 
Apple ........ , 

...... 5119.00 
. ... SI49.00 

CONTROLLERS & 
.JOYSTICKS 

W I CO 
JoystIck ..... .. 521.99 
3 ,wilV Jovstlck....... . ..... S22 .99 
Famoul Re d 8all. ... ........ 523.99 
Power Gr,p .. S2 • . 99 
8055 JOylllck . ,... . 511 .99 
ATARI: VIC Trak Bill .... 534.99 
Apple Trak 8all ... 554.99 
Apple Adapler . . . ...... 51 5 .99 
Apple Ana I09 ..... . ........ 531 .99 

KRAFT 
Joy5liCk ., ...•... 
Alari Single Fife 
Ata" SWitch H,IIer .. 
Apple Paddles .. 

54 1.99 
.512 .99 

... ...... 515.99 
..... S34 .99 
.... 534 .99 

. S46.99 
IBM Paddles " ... "" .... 
IBM Joystick .. . 

AMIGA 
3100 Son91e ........... .. .. :. 513.99 
3101 PalF , .. SI9.99 
Joyboil.d . . .......... 531 .99 

TG 
Atl" Trak Ball ..... 



Lyco Computer Marketing & Consultants

TOLL FREE 800-233-8760
TO ORDER

CALL US In PA 1 -71 7- 327-1824

FOR ATARI

COMPUTERS

HARD DISK

DRIVES for
APPLE IBM-PC

AT88S1 ..

AT88S2 ..

AT"S1 PD

RFD40S1.

RFD40S2.

RFD44S1.

S299.00

$535.00

.$439.00

$399.00

$675.00

$449.00

5MEG..

10MEG

15MEG

$1349.00

$1599.00

$1999.00

AT88 doubler

20MEG ...$2359.00

■Add S tt> HP li" IRS BO ()■ v..s

TEXAS

INSTRUMENT

Disk Drive... $245.00

TRAK DISK DRIVES

AT-D1 S379.OO

AT-D2 $399.00

PRINTER CABLE S22.95

Software tor ATD-2 -... $22.95

RANA

DISKDRIVE

COMPUTER CARE

BIB

B'/l DISK DRIVE

CLEANER $12.75

COMPUTER CARE

KIT $19.75

[apple
RANA

DISK DRIVES

Elite 1 $295.1X1

Elite 2 $449.00

Elite 3 $559.00

MICROSCI

SSI

Battle of Sh.lo $26.75

Tigers in the Snow.... $26.75

Cosmic Balance $26.75

Knights of the Desert. $26.75

Battle (or Normandy .. $26.75

Germany 1985 S36.75

A2..

A40.

A70.

call

call

MUSE

Castle Wolfenstein ....$20.75

Caverns of Frietag $20.75

Robot War S26.75

CONTINENTAL
Home Accountant

Book of Apple Software

BRODERBUND

Bank Street Writer

AE

LODE RUNNER 0

ChopMfter

David's Midnight

SPINNAKER

Kindercomp

Story Machine

FaceMaker

Snooper Trooper

Delta Drawing

$51.75

$16.75

549.75

$24.75

$24.75

$24.75

$24.75

$21.75

$23.75

$23.75

$29.75

$34.75

CX commodore
1212 Programmers Ad.S44.75

1213 Vicmon $44.75

Vic 20 dust cover $6.99

Vic 64 dust cover $6.99

TIMEWORKS

INVENTORY SSS.7S

ACCOUNT8 HEC $39.75

ACCOUNTS PAY »58.75

GENERAL LEDGER S38.75

PAYROLL •59.75

CASH FLOW Mfl.75

SALES ANALYSIS 150 75

ELEC. CHECKBOOK $39.75

MONEY MANAGER S59.7S

DATA MANAGER 150.75

WALL STREET »39.73

HES64

Sound Box S9.9S

64Forth 555.75

Hesmon $25.75

Turtle Graphics $37.75

Heswriter $28.75

Gridrunner $19.75

Attack OtMC $22.75

Turtle Trainer 522.75

TurtleTutor $22.75

Paint Brush 522.75

Benji $25.75

Home Manager. 528.75

Time Money Mgr $44.97

OmniCalc $33.75

Sword Point $19.95

Hes Modem $52.75

CARDCO
Cardpnnter / LO1 $499.00

Cardprint DM1 $109 OO

5 Slot Expansion 64 $54.OO

64 Write NOW $39.OO

64 Mail NOW $29.00

2j Write NOW $29.00

64 Keypad $29.00

Universal Cass. Int $2975

Printer Utility $19.75

6 Slot Expansion .. $79 95

3 Slot Expansion. . $24 95

PRINTER INTERFACE... S39.75

PRINTER INTERFACE with

full graphics 565.75

LIGHT PEN $29.75

A
ATARI
(.ompulers for people.
O

PARKER 20
Frogger |ROM)

QBert (ROM)

Tulankham [rom]

$33 75

$33 75

$33 75

SYNAPSE

BLUE MAX C/D S24.75

FI. APOCALYPSEC/0.. .524.75

PHAROAKSCURSE C/D... 524.75

FIRST STAR

ASTRO CHASE C/D.... 522.75

BRISTOLSC/D 522.75

FLIPFLOPC/D 522.75

ALIEN GROUP

Voice Box 2 . $99.75

DON'T ASK
Sam S41.75

Abuse $15.95

Teleatri $27.95

Poker Sam . S24.95

600X1 $CALL

800XL for

1400XL... Lowest

1450 Prices
1020 PRINTER NOW

1025 PRINTER IN

1027 PRINTER STOCK

1050 DISK DRIVE . . SSAVFS

1010 RECORDER $74.75

APX

3R Math $19.95

Typo Attack $24.95

Family Budget $19.95

F. Cash Flow $19.95

BRODERBUND

Bank Street Writer D s^9 75

AE D $24.75

Apple Panic D S23.75

Choplifter ROM $32.75

David's Midnight $24.75

Stellar Shuttle C/D $18.75

Ft. Apocalypse $24.75

EPYX

GATEWAY TO

ASPH1 R $28.75

JUMPMAN JR R $28.75

PITSTOPR $28.75

GATEWAY TO

SSI

Battle of Shilo C/D $26.75

Tigers in the Snow C/D. ...$26.75

Battle lor Normandy C/D ..$26.75

Knights of the Desert C/D . $26.75

Cosmic Balance C/D $26.75

ON-LINE

Frogger $24.95

Wizard A Prin $26.95

ROKLAN

Wizard ol War $29.75

Gorf $29.75

Delux Invader $27.95

BIG 5

Miner 2O49 $32.75

BLANK DISKETTES
ELEPHANT

Slngl* Sid* 3D (10) 117.75

Slngi« Side DD (10) S21.75

Doubl* Side DO (10) $20.75

MAXELL

MDI(10) S28.75

MO II (10) $38.75

CERTRON CASSETTES

CC-10 12 for 515.90

CC-20 1 2 for 51 7,99

INNOVATIVE CONCEPTS

Disk Storage (holds 10).... *4.95

Disk Storage (holds 15).... $9.95

DUk Storage (hold* 50)... .528.95

EPYX

Temple of Apshai $26.95

Star Warrior $26.95

Crush. Crumble & Chomp . $22.75

ADVENTURE

Sagani Adventureland .. .$29.95

Saga»2 Pirate Adventure.$29.95

Saga 113 Secret Mission. .$29.95

Stone ol Sisyphus $24.95

ALIEN GROUP

Atari Voice Bon $99.00

Apple Voice Box SI 29.00

SPINNAKER 64

Kindercomp $21.75

Story Machine $23 75

Face Maker $23.75

Snooper Trooper $29.75

Delta Drawing $34.75

Sham us II c/d $24.95

Pin head c/d $22 95

QUICK BROWN FOX

OBF Word Processor $49 95

LJK

Letter Perfect $105.00

Data Perfect S95OO

ADVENTURE INTERNATIONAL

S Adams Adventure.. .$28.75

VIC-64

Household Finance C/D. .$24.75

VIC 20

King Arthurs Heir Cass $24.75

Mnnsler Maze Rom . S24

EASTERN HOUSE

Monkey Wrench 2 $52.75

BRODERBUND

LODE RUNNER D $24.75

OPERATION

WIRLWINDD 529.75

DROL D $24.75

PARKER BROTHERS

i hi;i 11kMi! 11 R $33.75

Super Cobra R $33.75

Astro Chase Ft $33.75

Frogger R $33.75

QBert R $33.75

Popeye R $33.75

Risk R $42.75

Chess R $42.75

SPINNAKER

Story Machine R $26.75

Face Maker R $24.75

Kinderomp R $20.75

Fraction Fever R 524.75

Delta Drawing R $26.75

Lyco Computer Marketing 

800-233-8760 TO ORDER 

CALL US 
TOLL FREE 

FOR ATARI 
COMPUTERS 
AT88S1 . ... $299 .00 
AT88S2 . ... $535.00 
AT"Sl PD ... $439.00 
RFD40S1 . . . S399.00 
RFD40S2 . .. 5675.00 
RFD44S1 . . . S449.00 

.... 526. 75 
Tigers i n the Snow .... 526.75 
COlm ic aalence . 526 .75 
Knights of the O •• ert . $26 .75 
Battle l o r Normandy . $26 .75 

1985 . . .. 536 .75 

In PA 1 · 717 ' 327 ·18 24 

HARD DISK 
DRIVES for 

APPLE IBM-PC 
5MEG ..... 51349.00 
10MEG ... S1599.00 
15MEG ... S1999.00 
20MEG ... 52359 .00 

. Am1 S In on I", f AS lin 0 . 

TEXAS 
INSTRUMENT 
Disk Drive ... S245.00 

RANA 
DISK DRIVES 

Elit.' . . ...... $295 .00 
E li t.2 . . ....... $449 .00 
E lit. 3 ............ $559 .00 

MICRO-SCI 
A2 .. 
A40 ............. . . 
A70 . 

MUSE 

. ... . call 
. . call 

.... . call 

C.sll e Wollenlteln .... 520.75 
Caverns of Friet.g ..... 520.75 
Robot War ......... . ... $ 26.75 

commodore 
1212 Programmers Ad.544 . 75 
1213 Vicmon ... . ... . .. 544 .75 
V'c 20 dust cover . . ..... 56 .99 
V'c 64 dust cover . . ..... 56.99 

TIMEWORKS 
INYENTORY ......•......•. 'Sg. 715 
ACCOUNTS REC .•. • •• . ••. 158.75 
ACCOUNTS PAY ... . ... . .• • '8.75 
GENERAL lEDQER .... .. . 158.75 
PAyROLL ......•......••... 158. 75 
CASH FLOW .. .. .......... 158.75 
SALES AHALYSIB ... ...... 158. 75 
ELEC. CHECKBOOK •..... 158. 75 
MONEY MANAGER . .••. .. 158. 75 
OATA MANAGER .... . . . .. . 158.75 
WALL STREET . 

SYNAPSE 

HES 64 
Sound BOil .... .......... $9 .95 
64Fonh ............ . 555.75 
Helmon ................ 525 .75 
Tunle Graphics . . ... $37 .75 
Helwrl ter ........ 52B .75 
Gridrunn.r ...... $19.75 
AnackolMC ... 522.75 
Tunle Triliner . ..... ... $22.75 
Tunle Tutor ........... 522.75 
Paint Brush ...... . .. 522 .75 
Ben;1 .................. 525.75 
Home Manage, .... . .. $28.75 
TIme Money Mgr ...... 544 .97 
Omn ICalc ... .. .•. $33.75 
Sword Point .. . 519.95 
Hes Modem . . . . ....... 552.75 

)I~ BLUE MAX CIO .. $24 .75 
Fl. APOCALYPSE C/ O ... 524 . 75 
PHAROAH'SCURSE C/O ••• 524.75 

ALIEN GROUP 

Voice Bo. 2 . 599 .75 

DON'T ASK 
Sam .. . .. . . .. 541 .75 
Abuse ...... 515.95 

FIRST STAR Teleatri .... . 527 .95 

AlAR!" ASTRO CHASE CI O ... 522.75 
Po ker Sam . . 524 .95 

BRISTOLS CI O ..... 522.75 

CompUltl'5 for proplt. 
o 

FLIP FLOP CI O . ....... 522.75 APX 

"6Oc:xL' .... $CALL 
800XL. .. . .... for 
1 4OOXL. . . Lowest 
1450 ..... Prices 
1020 PRINTER..... ... NOW 
1025 PRINTER... . IN 
1027 PRINTER . . ..... STOCK 

3R M.th ...... . 519.95 
Typo Attack . .. 524 .95 
Family Budget .. 519 .9 5 
F. Cash Flow .... 519 .95 

BROOERBUNO 
Bank Slreet Writer 0 ..... 54 9 . 75 
AE 0 ... 524 .75 
Apple Pan ic 0 ............ 523. 75 
ChopliNer ROM 532 . 75 
Da ... id·s M idnight . 
Siellar Shunle C/ D .. 

. 524 .75 
518. 75 

TRAK DISK DRIVES 

AT·Ol .... . 
"T·Ol .... . 

. ..... $379.00 
....... 5399.00 

PRINTER CABLE . ... . $22 .95 

RANA 
DISK DRIVE 

COMPUTER CARE 
BIB 
5'1. DISK DRIVE 

ClEANER ........... $12.75 
COMPUTER CARE 

KIT . $19.75 

Hom. . ..... $51 .75 
BOOk of Apple Softwar • . $16 .75 

BROOERBUNO 
Bank Str •• t Writ.r 549 .75 
AE ........................ $24 .75 
lODE RUNNER 0 $14.75 
Chopllh.r ........ 524.75 
O' ... ld·. M ldnlgM ... . .. 524 .75 

SPINNAKER 
Klnd.rcomp . ... . ...... 521 .75 
Story Machin. .... . ... 52 3 . 75 
Fac.Mak.r ...... ... .. . ... 523 .75 
Snoop.r Trooper.. .. 529 . 75 
Delta 

CARDCO 
Ca rdprinler I L01 ...... 5499 .00 
CardpllnIOMI . . . .. $1 09 .00 
5 Slot E.p.nlion 64 . . . .. 554 .00 
64 Wrile NOW ..... ... . .. $39 .00 
64 M.II NOW... . ....... 529 .00 
2..1 Writ. NOW.. . . .. . .. $29 .oo 
64 Keyp.d .... . . .. 529 .00 
Univ.rsel C .... Inl. . . . .. 529 .75 
Printer Ul lii ty ......... . 519. 75 
6 Slot E.p.nslo n ..... 5 79. 95 
3 Slot E ll p.nSIo n ........ 524 !!5 

PRINTER INTERFACE .... . .. $39.75 
PRINTER INTERFACE with 

lull graph ics " . ... $65.75 
LIGHT PEN ........ $29 .75 

PARKER 20 
Frogger (ROM ) . . .. 533 .7 5 
Oeert (ROM ) ..... . .. 533 .75 

EPYX 

GATEWAY TO 
ASPHI R... . . . . .. 52B.75 

JUMPMAN JR R .. .... $28.75 
PIT STOP R . .. 52B .75 
GATEWAY TO 

551 

Bani. 01 Shilo C/ O ........ 526.75 
Tigers in Ihe Snow C/ O .... 526.75 
Banle lor Normandy CI O . . 526. 75 
Knlghtl 01 the O.I.rt CIO . 526. 75 
COlmlc Balanc. CIO .... 526 .75 

ON' LINE 
Frogg.r .... . ............ . .. 524 .95 
WllIrd & Prl n .............. 526.95 

ROKLAN 

Wizard 0 1 War 
Gorl .. 

. 5 29 . 75 
. ... ... 529.75 

Delu. Inv.der ......... .. ... 5 27 .95 

BIG 5 

BLANK DISKETTES 
ELEPHANT 
Singi. Side SD (10) . • . .•.. • 17 .75 
Sln"'e Sid. DO (10) . . .. .. . Ul .75 
Double Sid. DO (10) • . •. . . 120.75 

MAXELL 
MD I (10) . ........ . . . . . .. , .128.75 
MDII(10) .. . ... ... . ... .. 138.115 

CERTRON CASSETTES 
eC'10 12 'or .. . ......... .. " !5.SIQ 
eC'20 12 lor . ..... . ....... 117.VIiI 

INNOVATIVE CONCEPTS 
Dl.k Stor.g. (holdl 10) .... .... . 95 
Disk Storlge (holds 15) .... la ,9S 
DIsk Storlgelholdl 50) .... 12e.IiIS 

EPYX 
T.mpl. 0 1 Aplha l ........ . 
St.r W."ior . . 
Crulh . Crumbl. & Chomp 

ADVENTURE 
Seg •• ' Ad .... ntur.l.nd ... 529.95 
Seg •• 2 Pl r.te Adv.ntur • . 529.95 
Seg •• 3 S.cr.t Minion . .. 529 .95 
Stone 0 1 SI.yphul . . 524 .95 

ALIEN GROUP 
Atart Voic. BOil 
Apple Voic. 8011 . 

Kindercomp .... 
Story M.Ch ine 
Filice M.k.r . . 
Snooper Troop.r .. 
Oelta Drawing . 
Shamu.1! c / d . .. . 
Plnh.ad c l d .... . 

OUICK BROWN FOX 
OBF Word Proc.sso r 

LJK 

Lene r Perlect. ...... . ... . 5105 .00 
Oala Perl.cl . .. . . ........ 595 .00 

AOVENTURE INTERNATIONAL 
S. Adam. Advenlur • .... 

VIC·64 
Household Finance C / D . 

VIC 20 
King Arthurs He" Cass 

EASTERN HOUSE 

Monkey Wre nch 2 

BRODERBUNO 

LOOE RUNNER D .••.• $24 .75 
OPERATION 

WIRLWINOO .. 529.75 
OROl ° ... .... $24 .75 

PARKER BROTHERS 

Tul.nkham R 
Sup.r Cobra R .......... $33.75 
Allro Cha.e R ........... $33 .75 
Frogg.r R ...... $33. 75 
OB.rt R . 
Popeye R ...... 
Ri.k R ....... 542 .75 
Ch ••• R ....... 542 .75 

SPINNAKER 
St ory Machine R .. 526. 75 
Fac. M aker R . . .. 524 .75 
Klnd.romp R ... . .. 520. 75 

. ....... 524 .75 
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Lyco Computer Marketing & Consultants

toll free 800-233-8760
TO ORDER

CALL US In PA i 717-327-1824

PRINTER

INTERFACING

Available for IBM PC. Apple, Atari, Vic 20 & Vic 64

PRINTER PAPER

AVAILABLE SAVE PRINTERS
EPSON OKI DATA

LETTER QUALITY
SMITH C0RONATP2... $449.00

DIABLO 630 ..$1719.00

ALPAHCOM 42 $89.00

ALPHACOM 81 S1 29.OO

NEC 8023 S369.OO

NEC 8025 5699.OO

NEC PC-8200

COMPUTER SCALL

RX-BO SSAVES

RX-80FT ON

FX-80 In-Stock

FX-1OO EPSON

MX-80FT PRINTERS

MX-100 SSCALLSS

MANNESMANN

TALLY

SPIRIT 80 SCALL

MT 1 SOL SCALL

BO SSAVES

82A CALL (or

B3A LOWEST

84 PRICES

92 on these

93.* In-Stock
PACEMARK 2350... PRINTERS

ATARI 850

REPLACEMENTS

IN-STOCK

CITOH
GORILLA GX1OO S1 79.00

PROWRITER 851 0 ...S339.00

PflOWRITER II S659.OO

86OO S1O25.0O

STARWRITER 51099.00

PR1NTMASTER S1499.OO

STAR MICRONTJCS

GEMINI 10X S269.00

GEMINI 15X SCALL

DELTA 10 S479.0O

MODEMS

ANCHOR MARK I

ANCHOR MARK I

HAYES SMART ..

HAVES MICRO II

Micro Bit

IMPP-10OO

NOVATION

CAT

D-CAT

J-CAT

APPLE CAT II....

212 APPLE CAT .

HES 20

S79.O0

..S79.00

.S239-OO

S3O9.OO

SI 29.75

SI 44.00

S155.OO

SI15.00

S279.OO

S589.00

CORDLESS

TELEPHONES
from... $69.75

MONITORS
Sakata Color S229.OO

Amdek Color I S275.O0

Amdek 300 Green S149.O0

Amdek 300 Amber .... $149-00

Gorilla Green S99.OO

DUST COVERS

8OO $3.99

400 $3.99

1200 S3.99

410 S3.99

810 $3.99

1050 $5.99

PROWRITER $5.99

GEMINI 10X S5.99

PERCOM DISK $5.99

VIC 20/64 $5.99

tipple

APPLE OUMPl ING GX S99 7 Ti

APPLf DUMPLJNG64 (16 liufterJSI 79 75

INFOCOM

Zork I. II. or III S26.75

Deadline ' S33.75

HES Writer... 525.75

HESMON Rom. $25.75 Shamus $25.75
Turtle Graphics . $25.75 p'°tector S25.75

VIC 64/20

PACMAN $33.75

DONKEY KONG S33.75

DIG DUG $33.75

DEFENDER $33.75

CENTIPEDE $33.75

FIRST STAR 64

BRISTOLSC/D $22.75

FUPFLOPC/D $22.75

SYNAPSE 64 commodore f~
ZEPPELIN C/D S24.75

BLUE MAX C/D $24.75

DIMENSION X C/D ....$24.75

EPYX64

ASPHI R $28.75

JUMPMAN JRR $28.75

PITSTOPR $28.75

BRODERBUND64

BANK STREET

WRITER $49.75

CHOPLIFTER S24.75

LODE RUNNER $24.75

DROL $24.75

KOALATOUCHTABLET...S69.75

AT88S1 ..$299.00

RDF44SI $449.00 GEMINI 10 $269.00

IBM ATARI

PACMAN S27.95 $29.75

DONKEY KONG S27.95 $29.75

DIG DUG S27.95 $29.75

DEFENDER $27.95 S29.75

CENTIPEDE $27.95 $29.75

APPLE

PACMAN S27.95

DONKEY KONG $27.95

DIG DUG S2T.95

DEFENDER $27.95

CENTIPEDE $27.95

KOALATOUCHTABLET...S99 75 KOALATOUCHTABLET. ..$69.75 KOALATOUCHTABLET.

DEADLINE

ENCHANTER

INFIDEL

PLANETFALL

STAR CROSS

SUSPENDED'

WITNESS

ZORK I

ZORK II

ZORKIII ■■■■

S34.75

$34.75

$34.75

S34.75

$34.75

S34.75

S34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

S34.75

$34.75

S34.75

-$84.75

$34.75

$34.75

S34.75

$34.75

$34.75

S34.75

$34.75

$34.75

$34.75

534.75

48K RAM ....$75.00

64K RAM ....$99.00

ATARI WHITER S79.OO

BUSINESS

$159.75
Letter Perfect j gg 7 >,

Letter Perfect $80.75

Data Perfect $89.75

TEXTWIZZARD

SPELL WIZZARD

$34.75

.$34.75

File Manager $69.75

Home File Mgr S6g 75

Bookeeper $119*75

CRIS $199.75

A
ATARI
(.ompulers for people.
O

TO ORDER

CALL TOLL FREE or send order to

Q f\f\ OOO O7C f*\ Lyco Computer

OUU-^OO-O/OU po 8o*5088
ICustomer Service 1-717-327-1825 Jersey Shore. PA 1774C

POLICY

In-stock items shipped within 24 hours of order. Personal

Checks require (our weeks clearance before shipping No

deposit on COD. orders. Free shipping on prepaid cash orders

within the continental U.S. PA residents add sales tax. All

products subject to availability and price change. Advertised

prices show 4% discount offered for cash, add 4°n for Master

Card or Visa DEALER INQUIRIES INVITED.

Lyco Computer Marketing & Consultants 
TO ORDER 

CALL US 
TOLL FREE 800-233-8760 'n PA ' ·717·327· 1824 

PRINTER 
INTERFACING 

PRINTER PAPER 
AVAILABLE 

Available ' or IBM pc, Apple. At.r l, Vic 20 & Vic 64 
SAVE o n these 

In-Slock 

LETTER QUALITY 
SMITH CORONA TP2 ... $449.00 

DIABLO 630 .. $1719.00 

ALPAHCQM 42 ........ $89 .00 
ALPHACOM 8' ....... $129 .00 
NEe 8023 ............ $369 .00 
NEe 8025 .......•.... $699 .00 
NEe PC·8200 

COMPUTER ..•....... SCALL 

MODEMS 
AN CH OR M ARK I .. 579 .00 
AN CHOR MARK 11. . 579 .00 
HAYES SMART ... 5239.00 
HAYES MICRO II 5309.00 

M icro Bit 
MPP·'OOO ......... $129.75 

NOVATION 
........ ... 5144 .00 

.... $ 155 .00 
J ·CAT .. ...... .... 5115 .00 
APPLE CAT II .... 5279 .00 
2 ' 2 APPLE CAT . 5589 .00 

EPSON 
Rx·eo 
RX·80FT . ... 
FX·80 ••.•.• 
FX· ,OO .. 
MX·80FT . 
MX·l00 .. . . 

. . , SSAVES 
......... ON 

..•.. In-StOCk 
... EPSON 

..... PRINTERS 
. •.• SSCALLSS 

MANNESMANN 
TALLY 

SPIRIT 80 ...... ...•. SCALL 
MT 1SOL SCALL 

CORDLESS 
TELEPHONES 
from ... $69.75 

MONITORS 
Sakata Color . . .. . . . . $229 .00 

Amdek Color I ... . .. $275 .00 
Amdek 300 Greell . $'49.00 
Amdek 300 Amber . 5 149 .00 
Gorilla Greell . . $99 .00 

OKIDATA 
60 . . .......... $SAVES 
82A . . .. .. . CALL lor 
83A ........ . . .. LOWEST 
84 ..... . ...... . .... PRlc es 
92 .......... . ..... on t he •• 
93 . :1......... . .... 1 n-Stock 
PACEMARK 2350 .• PRINTERS 

ATARI850 
REPLACEMENTS 
IN·STOCK 

DUST COVERS 
800 ...................... $3 .99 
400 ..................... $3.99 
1200 ..... 
410 ........ .. 
8'0 ... 
1050 ..... 
PROWRITER 

.. $3.99 
. $3.99 

........ $3.99 
.. . ... . .... $5.99 

........ $5.99 
GEMINI'OX 
PERCOM DISK 

... $5.99 

... $5.99 
.... $5 .99 VIC 20/64 ......... . 

CITOH 
GORILLA GXlOO .... $179 .00 
PROWRITER 85' 0 . .. $339.00 
PROWRITER 11 .. . .... $659.00 
8600 ................ $1025 .00 
STARWRITER . ...... $1099 .00 
PRINTMASTER ..... $1 499.00 

STAR MICRONTICS 
GEMINl lQX .......... $269 .00 
GEMINI 15X ............ $CALL 
DELTA 10 ........ ..... $479.00 

APP LE DU MPLIN G GX 599 7 ~. 

APPLl OUMPUNG6t1 I I 6 BoHerlSI7975 

INFOCOM 
Zork I. II . o r III 
Deaellille . 

HES 20 

HES MON Rom . $2 5.75 
Tunl. Gr.ph ici . 525.75 

HES Wrller .. $25.75 
Shimul ..... $25.15 

VIC 64/ 20 

PACMAN ..........•.... $33.75 
SYNAPSE 64 commodore 

Protector .... $25.15 DONKEY KONG ........ 533 .75 ZEPPELIN CID ....... $24.75 BRODERBUND 64 

BANK STREET 
DIG DUG ............... 533.75 BLUE MAX CID ....... $24 .15 
I)E!"ENDER ............ 533 .15 DIMENSION X CID .524 .75 
CENTI PEDE ........... 533.75 

[~EfHJOMl 
WRITER ..........•... $49.75 

CHOPlIFTER .......... 524 .75 
EPYX 64 

FIRST STAR 64 
ASPHI R ...... 528 .75 

LODE RUNNER ........ $24.75 

BRISTOLS C/ D ......... $22 .75 J UMPMAN JR R ....... $28.75 
DROl. .................. 524 .75 

FLIP FLOP C/ D ........ $22 .75 PIT 5TOP R ........... $28.75 KOAlA TOUCHTABLET ... 569.75 

AT88S1 .$299.00 
RDF44S1 $449.00 

IBM 

... $27 .95 
....... $27 .95 

.... $27 .95 
.. $27 .95 

.... $27 .95 

....... $29.75 
......... $29.75 

.. $29 .75 
.......... ...... ...... 529 .75 

.... 529 .75 

KOALA TOUCH TASLET .. $69.75 

DEADLINE . ......... 534.75 ...... 534.75 
ENCHANTER .. · ...... $34 .75 . 534 .75 
INFIDEL .... $34 .15 ... $34.75 
PLANETFALL ......... $34.75 ....... $34 .75 
STAR CROSS . . .. $34.15 .... $34.15 
SUSPENOED ...... ·· .. $34 .15 · .......... $34 .75 
WITNESS .......... $34 .75 ..... $34 .75 
ZORK I ....... $34 .15 ... $34 .15 

..... $34 .75 .... $34 .75 

..... $34.15 · ... ... ........ $34.75 

'. ~ - --- TO ORDER 

GEMINI10 ....... $269.00 
APPLE 

PACMAN 
DONKEY KO NG 
DIG DUG ....... 
DEFENDER 

....... $21 .95 
... $21 .95 

....... $27 .95 
..... $21 .95 

CE NTIPEDE ......... $27 .95 

KOALA TOUCHTASLET ... 584.75 

......... $34.15 
.. $34 .75 

...... $34.75 
· .. . ..................... $34 .75 
····· .................... $34 .75 
........................ $34.75 

.............. $34 .15 
..... $34 .15 

.. $34 .75 
. $34 .15 

48K RAM .... $75 .00 
64K RAM . ... $99.00 

ATA RI WRITER . .. ..... $79 .00 

BUSINESS 
Vlelc_lc .............. 115i.75 
L_tt.r P.rI.cL. .. .... . 18i.75 
l8tt.r P.rf.cl ......... S88.75 
0.1. Perfect ........... . 

TEXT WillARD....... $34.15 
SPELL WillARD ..... .$34. 15 

Fit_ M.n.ge' ........... 'S88 . 75 
H ome FII. Mgr ........ " 188.75 
BookHp.' ..... ....... 1118.75 
C.R. I.S 

POLICY 

CALL TOLL FREE 

800·233·8760 
o r send o rder 10 

lyco Co mputer 
P.O . Box 5088 

Customer Service 1-717-327-1825 Jersey Sh o re . PA 1774C 

IIl 'stock Items s l'upped w ithm 24 haUlS 0 1 order . PersOllal 
c h ecks requ i re l o ur weeks c learallce belore shippillg . No 
deposit Oil C .O .D . o rd ers. Free sh ipplllgOIl prepa id cash orders 
wlthm the cO lll i llelltal U.S . PA reSidents add sales ta • . All 
products sublecl 10 aya ilabllily alld price challge . Adyertised 
prices show 4~ d iscoulll oltered fo r c aSh . add 4~ lor M aster 

i INVITED. 



YOU CANT TELL

A DISK DRIVE

BY ITS COVER!!

WITH A HAPPY ENHANCEMENT INSTALLED THESE ARE

THE MOST POWERFUL DISK DRIVES FOR YOUR ATARI COMPUTER

WARP SPEED SOFTWARE DISK READING AND WRITING 500% FASTER

HAPPY BACKUP — Easy to use backup of even the most heavily protected disks

HAPPY COMPACTOR - Combines 8 disks into 1 disk with a menu

WARP SPEED DOS - Improved Atari DOS 2.OS with WARP SPEED reading & writing

SECTOR COPIER — Whole disk read, write and verify in 105 seconds

1050 ENHANCEMENT - Supports single, 1050 double, and true double density

810 ENHANCEMENT — Supports single density

SPECIAL SUGGESTED RETAIL, PRICE: Get the HAPPY ENHANCEMENT 810 or 1050 version with the HAPPY BACKUP PROGRAM,

plus the multi drive HAPPY BACKUP PROGRAM, plus the HAPPY COMPACTOR PROGRAM, plus the HAPPY DRIVE DOS. plus the

HAPPY SECTOR COPY, all with WARP DRIVE SPEED, including our diagnostic, a S350.00 value for only $249.95. for a limited time only!

Price includes shipping by air mail to U.S.A. and Canada. Foreign orders add $10.00 and send an international money order payable through a

U.S.A. hank. California orders add $16.25 state sales tax. Cashiers check or money order for immediate shipment from slock Personal checks require

2-3 weeks to clear. Cash COD available by phone order and charges will be added. No credit card orders accepted. ENHANCEMENTS for other

ATARI compatible drives coming soon, call for information. Specify 1050 or 810 ENHANCEMENT, all 1050s use the same ENHANCEMENT.

Please specify -H model for all S10 disk drives purchased nt>w afler February 1982. call for help in 810 ENHANCEMENT model selection. Dealers

now throughout the world. call for the number of the dealer closest to you. ATARI s ,i ri-ysttred trademark i>! Aian Oxnpuio Inc

HAPPY COMPUTERS, INC. P.O. Box 1268 Morgan Hill. California 95037 (408) 779-3830

190 COMPUTE! May 1984

DUST

COVERS
For Personal Computers, Peripherals,

Game Units-Protective, Long-Lasting

Vinyl Resists Both Dust and Liquids.

— CHOICE OF COLORS -

Amdek

Apple

Atari

BMC

Commodore

Coleco

Epson

Franklin Ace

IBM PC

Mattel

Rana Systems

Sanyo

Star Microntcs

Tl 99/4

TRS80

PLUS OTHERS

GROUP/VOLUME DISCOUNTS AVAILABLE

FOR FREE BROCHURE WRITE:

ENCHANTED FOREST
P.O. Box 5261, Newport Beach, CA92662

[1 129 W. Balboa Blvd.)

Dealer Inquiries Invited

RENT SOFTWARE

1-2-3 Lotus 99.00*

Home Accountant . ...15.00*

PFS: Write 28.00*

VisiCalc 50.00*

FREE CATALOG
*Ask about our membership

Games / Business/ Utilities / Education

1-800-221-1031 California

1-800-221-4568 am others

619-481-0559 San Diego

\ 

YOU CAN'T TELL 

A DISK DRIVE 
BY ITS COVER!! 

WITH A HAPPY ENHANCEMENT INSTALLED THESE ARE 
THE MOST POWERFUL DISK DRIVES FOR YOUR ATARI COMPUTER 

WARP SPEED SOFTWARE DISK READING AND WRlTlNG 500 % FASTER 

HAPPY BACKUP - Easy to use backup of even the most heavily protected disks 
HAPPY COMPACTOR - Combines 8 disks into 1 disk with a men u 
WARP SPEED DOS - Improved Atari DOS 2 .0S with WARP SPEED reading & writing 
SECTOR COPIER - Whole disk read. wri te and verify in 105 seconds 
1050 ENHANCEMENT - Supports single. 1050 double. and true double density 
810 ENHANCEMENT - Supports single dens it y 

SPECIAL SUGGESTED RETAIL PRICE: Get the HAPPY ENHANCEMENT 8 10 or 1050 version with the HAPPY BACKUP PROGRAM. 
plus the multi drive HAPPY BACKUP PROGRAM. plus the HAPPY COMPACTOR PROGRAM. plus the HAPPY DRIVE DOS. plus [he 
HAPPY SECTOR COPY. all with WARP DRIVE SPEED. including OUT diagnostic. a 5350.00 value for only $249.95. for a limited time only! 
Prre includes shipping by air mail to U.S.A. and Canada. Foreign orders add $10.00 and send an international money order payable through a 
U.S .A t~tlk . Californk1 orders add S 16.25 state sales tax . Cashiers check or money order for immediate shipment from stock. Personal checks require 
2.:\ waoks to clear. Cash COD available by phone order and charges wiD be added. No credll card orders accepted. ENHANCEMENTS for other 
ATARI compatible drives coming soon. call for information . Specify 1050 or 810 ENHANCEMENT. aU 1050s use the same ENHANCEMENT. 
Please sl~.'cify -H model for all RIO disk drives purchased new after February 19R2. call for help in 810 ENHANCEMENT model selection. Dealers 
no\\' throughout the world. call for the number of the dealer closest to you. ATAHI -,s a "'\J!SIered Ir~of ArMlCompur~., Inc 

HAPPY COMPUTERS, INC. • P O. Box 1268 • Morgan Hill. California 95037 • {4081779·3830 

190 COMPUTt! May 1984 

DUST 
COVERS 

For Personal Computers, Periphera ls, 
Game Units-Protective, Long-Lasting 
Vinyl Resis ts Both Dust and liquids. 

- CHOICE OF COLORS-

Amdek 
Apple 
Atari 
BMC 
Commodore 
Coleco 
Epson 
Franklin Ace 

IBM PC 
Mattei 
Rana Systems 
Sanyo 
Star Micronics 
Tr 99/4 
TRS 80 
PLUS OTHERS 

GROUP/VOLUME DISCOUNTS AVAILABLE 

FOR FREE BROCHURE WRITE: 
ENCHANTED FOREST 

P.O. Box 5261. Newport Beach, CA92662 
{1 129 W. Balboa Blvd.) 

Dealer Inquiries Invited 

RENT SOFTWARE 
1-2-3 Lotus ......... 99.00' 
Home Accountant .. . . 15.00' 
PFS: Write . ......... 28.00' 
VisiCaIc ........... 50 .00' 

FREE CATALOG 
"Ask about our membership 

Games / Business / Utilities / Education 

1-800-221-1031 California 

1-800-221-4568 All Others 

619-481-0559 San Oi.go 

~.-



Catalog of Computers ana Supplies

Our prices are WHOLESALE + 10%

Samples!!!

ATARI 850 INTERFACE — $220
Compucat — $163

ATARI 1027 PRINTER — S350

Compucat — 5265

We support trie complete ATARI and

COMMODORE product lines.

Ask (or our free price lisl.

You may order in the regular manner or

download our TeleCatalog and order

from your computer or terminal.

(408) 353-1836

Instant shipping [or as fast as we can]. Mastercard &

Visa Accepted (no extra charge]. Shipping & handling

add 5% California customersadd 6.5% sales tan. Order

by phone [Won. - Fri 10 am - 5 pm PSTJ. Order oy

modem (daily6pm-9am)lromouronlineTeleCatalog.

COMPUCAT
24500 Glenwood Hwy.. Los Gatos. CA 95030

STOCK HELPER"
Commodore 64"

Stock HELPER is a tool to maintain a his
tory of stock prices and market indicators

on diskette, to display charts, and to cal

culate moving averages. Stock HELPER

was designed and written by a "weekend

investor" for other weekend investors.

plus $1.25 shipping.

Canadians may pay S37.50 CDN plus Si,55 shipping.

(M)agreeable software, inc.
5925 Magnolia Lane • Plymouth, MN 55442

{612)559-1108

HELPER is a trademark of (M)agfeeable Software, Inc.
Commodore is a trademark of Commodore Electronics Ltd.

BREAK-THRU

ONLY

$3495

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

mislakes and only needs to erase two Eproms al

a time, this eraser is for you.

7755 E.Evans

1602) 998-7550

Suite 400 Scottsdale.AZ 85260

imna resiOenis add 6% Ibi

1

1 SAVE MORE
, THAN EVER ON

>/ 3M Scotch

y DISKETTES

LIFETIME WARRANTY 1

1 Oty 20 *"* MM Oty 20

5V SSQD—96TPI (746) S2.60 ea
514- DSQD-96TPI [747) $3.25 03

a"SSSD(740| S2 05ea
a-SSDD(741) S2.50ea
B-DSD01743I S3.10ea

Shipping: 5V DISKETTES—AO0 13 00 per 100 0> fraction
inerBol S' DISKETTES—Ado WOO per 100 of fracnor

mereol OTHER ITEMS Shipping charges as shown ir.

aUOrtion to askotte snipping charges Payment VISA or

MasterCard COO ortJers onfy. add S3 00. TaiM: IBnrjs

customefs. please add 8%

Hour*: S AM-5 PH Central Time

Fof till urvic* call

Nationwide: 1-S00-621-6S27

In Illinois: 312-944-2788

DISK WORLD!
Suite 4806 ■ 3D East Huron Street ■ Chicago, Illinois 60611

Authorized Distributor

Information Processing Products 3ml

Data base

Management

C= 64 Tape/Disk

N* Horizon Disk

TRS-80 Disk

Define your own database;

Add; Change; Delete; Print.

Easy to use. Menu driven.

Only $39.00

Melcomp

P.O.Box 1085

Melbourne, FL 32901

NEC® 2000/3500

Replacement Ribbons

Multistrike & Nylon

Manufactured by Aspen Ribbons, inc.

Buy direct from manufacturer & save.

Standard ink color is black. Red, green,

blue. & brown colors are available for

$2.00 extra—nylon.

PRICES

NEC" 2000/3500

MS

S3.25toS6.00ea.

NEC- 2000/3500

Nylon

S4.75toS900ea.

Price depends on quantity ordered.

CALL FOR FREE CATALOGUE.

'Aspen Ribbons. Inc is not affiliated with any
company mentioned m this ad

Aspen Ribbons, Inc. 1700 n 55th st
Boulder. CO 80301-2796 (303)444-4054

Telex. 45-0055 End User: 800-525-0646

Wholesale: 800-525-9966

' ■ ■ PI * ■ * - - H 1 - "_. |

biae-eo

QUICK RECORD

Full cursor •di-tlna

-■■'.:■ :■#. I ■:»!(» NT

R»l*tiu» ILUM | flith (UllitlBS
Sort by any t i * 1 ■< | Dynanlc nanu
Full «tr#»n form** i Fl»ld r»p»l lca-tion

Quick Record It a *■** mr\d *•>,. m«thod o-f
handling d«t.. ; t u «»»>■ to laar-n v»t

SPECIF* DISKPFrjRr1flT" '" * '**'** b*"*'

B123-8Q »66Q.ee
Tr«n*t«r 130 *81B.Oe
Tr-anm-tar 120 *340.BQ

Proun-i-t»r 9318 1390.BB

COO'a • *-<j *S. 06)
2 v*»U> -for ch«tk«

Tn« Co»put»r 0IN
2BB2R Flr«-t (*jw.
Ootfi» City, KS 67301

(316) 225-2626

FOB (Ood«« City, KS)

KS R*sid*n*s *ad 4K

VIC-20

COMMODORE 64

THE RECIPE BOX
Now you can easily store and recall your favorite

recipes on your Commodore computer. THE RECIPE
BOX is a complete menu-driven disk system that

comes with these additional features:

SEARCH BY INGREDIENT - Only have a pound of

hamburger m thetreezer? Let THE RECIPE BOX show

you all Ihe recipes thai you have on Me that use ham
burger, or any other ingredient you choose.

SEARCH BY CATEGORY/INGREDIENT - Any
combination of the above.

AUTOMATIC MEASUREMENT - THE RECIPE BOX

will automatically scale up or down the amount of
ingredients you need according to how many servings

you want.

SCREEN OR PRINTED OUTPUT - Have printed
copies to use in the kitchen or give to friends.

THE RECIPE BOX requires one disk dnve and will

run on a 5K VIC-20. Commodore 64. Please specify.
Send check or money order for 21.95 to:

Aries Marketing Co.

P.O. Box 4196

4200 Shannon Drive

Baltimore, MD 21205
MD r»sid«nti add 5% sales tax

GREAT DISKETTES
Super low prices

SYNCOM
The low priced, high qua lily diskette with a LIFETIME WAR

RANTY Packed in polybags ol 10 with Tyvek envelopes,
labels and reinforced hubs. ^^^^^^^^^

One ol the besi buys we've seen |J^JJ2imiiU

«ea.5'/4'SSDD

$139
1 OTY ?\QTY20

5WDSDDea>
QTY20

OlSKEnE 70—Holds 70 5V diskettes in dust Iree
safety $14.95 ea. + $3.00 Shpng.

DISK CADDIES—Flip up style holds 10 5W diskettes
S1.65 ea. + .20 Shpng

Shipping: BV DISKETTES—Add £3.00 per 100 or frac
tion thereof OTHER ITEMS: Shipping charges as shown in
addition todiskette shipping charges. Paynnni: VISAor MC.
COD orders only, add S3.00 taxes: Illinois customers,
please add 6%

Nationwide: 1-800-621-6827

In Illinois: 1-312-944-2788
Mirnnum frfler 53500

WE WILL BUI ANY NATIONALLY ADVERTISED PRICE!

DISK world:

Suile 4806 ■ 30 East Hjiqo Sired • Chicago. Illinois 60611
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Our prices are WHOLESALE + 10% 
Samples!!! 

ATARI 850 INTERFACE - $220 
Compucat - $163 

ATARI 1027 PRINTER - $350 
Compucat - $265 

We suppon the complete ATARI and 
COMMODORE product l ines. 

Ask for our free price list. 

You may order in the regular manner or 
download our Talaea/s/og and order 

from your compuler or terminal. 

(408) 353-1836 
Instant shIpping (or IS lISt IS we can). MlStercard & 
VIsa Acc.pted (no extra charge). Shipping & handling 
add 5"'. Caloiornia CUStomers add6.5'" ules lax , Ortler 
by phone (Mon. - Fr t 10 am . 5 pm PST). Ortler by 
modem (dal ly 6 pm - gam) Irom OIlr online TeleCatalog. 

COMPUCAT 
24500 Glenwood Hwy., Los Galos. CA 95030 

LIFETIME WARRANTY! 

5185U,;:::5235U 
Cly 20 rH S)- Oty. 2O 

5\10' ss00-96TPI (1'(1) $2.60 ea 
SIIo'OSOO-96TPI(7U) $.l.2S ea. 

~~~~t ~:::. 
8"" DSOO (143) $3.10 N . 
SIIippIng: Silo' OtSI(fTTES-Add $3 00 1* 100 01 bctJon 
IhenIOI 8"" OISKETIES-Add 1-4.00 PI" 100 01 hc1Ion 
u-..ot OTHER ITEMS Shppong dWgn as snown in 
aooruon 10 ~, ~ ~, P'rm-m: VtSf< 01 
Mas!etCanl coo OICMrS on,. add SJ.OO. Ta ... : ..-.oi$ 
eustomers. pluM "'" 8%. 

Hoo.n: ' AM·" PM Cantral r.,... 
FOf , .. I MrriceCl>. 

Nationwide: 1·800-621·6827 
In III lnoi.: 312·944-2788 

DISK WORLD! 
Suit 4806· 30 Easl Huron Streel • CI"Ioeago. IIIncrS 60611 

Authonzed Dlslnbulor 3NI 
InformatIon Processtng Products 

9129 se 

QU:r:CK RECORD 
_9:5.100 

Full 0:;.""'. __ .cI1-t11'l9 
1"58 c.hao-~-t_. _ .. ec.or""d 
Un l 1.t-t.a .,.ld. _ ... ec. __ d 

R.la .. tl .... ..:.c ••• 
Soo--t b y w>y .I.td 
1' ... 11 a<;.r •• " • __ . .. -t 

I I'I .. -th -.blll"tl •• 
I O""' ... l c_nu 
I FI.ld .... .. \Io; .. "tlon 

Qui.ck Rec. __ d I ........ -t ..net ..... y _-thod o. 
ka"cH I,.. d .. -ta. l"t I • ..... y -to \ • ......, y . 1: 
... -t a l". 10k. _ .... n • .cI.d In a d a -ta b ...... 
SPECIFY OISK FORMT 

9128-99 
r ......... -t .... 139 
r ......... -t .... 128 
P"'ooW-l teO"' 8~U e 

. 960.00 

. 9 10.00 

.~0.00 

.390.00 

TI"w eo. ...... "t . ... OIN 
2OO2A FI ... "t Av. . 
DocI_ CI"ty, k S 67881 
( 3 16 ) ~-U28 

COO's ( add .:5.00 ) 1'08 (Cod.,. Cl-ty, kS) 
2 _ek. -1'0 ... 0;"'0:;."'. kS R •• ld. n-t. add 4i': 

STOCK HELPERTM 
Commodore 64'· 

Stock HELPER is a tool to maintain a his­
tory of stock prices and market indicators 
on diskette. to display charts, and to cal· 
culate moving averages. Stock HELPER 
was designed and written by a "weekend 
investor" for other weekend investors. 

~$30.00 plus $1.25 shipping. I. 
Canadians may pay S37.5O CON pluS S1 .5S shipping. 

(M)agreeable software, inc. 
5925 Magnolia Lane · Plymouth, MN 55442 

(6 ' 2)559·" 08 
HELPER is a trademark 01 (M)agreeable Software. InC. 
Commodore is a Irademask of Commodore ElectroniCS ltd 

Data base 
Management 

c: 64 Tape/Disk 

N * Horizon Disk 

TRS·80 Disk 
Define your own database; 

Add; Change; Delete; Print. 

Easy to use. Menu driven. 

Only 539.00 

Melcomp 
P.O. Box 1085 
Melbourne, FL 32901 

VIC·20 
COMMODORE 64 

THE RECIPE BOX 
Now you can easily .tOle and recall your lavorde 

recipe. on your Commodore computer. THE RECIPE 
BOX is a complele menu·driven diSk system that 
come. witk these ackhtJonalleatures: 
SEARCH BY INGREDIENT - Only have a pound of 
kamburger In thelreeter? Let THE RECIPE BOX Show 
you aU lhe recipes thai you have on lile Ihat use ham· 
burger. or any olher ingredient yOll choose. 
SEARCH BY CATEGORY/INGREDIENT - Any 
combination 01 the above, 
AUTOMATIC MEASUREMENT - THE RECI PE BOX 
WIll aul0matically .cale up or down the amounl 01 
ingredients you need according to how many servings 
you want. 
SC REEN OR PRINTED OUTPUT - Have printed 
copies to use in the kitchen or give to friends. 

THE RECIPE BOX reQuires one disk drive and Will 
run on a 5K VIC·20, Commodore 64. Please specify. 
Send check or money ordar lor 21 .9510: 

Ari •• Mark.ting CO. 
P.O. BOil 41 SIll 
4200 Shannon Driv. 
Baltimor., MD 21205 
liD r •• ld.nt •• dd 5% .. I •• t •• 

BREAK-THRU 

~NLY 
$3495 

A compact and inexpensive Eprom eraser for the 
hacker. It erases two chips per exposure, so if you 
are one of lhose smar1 people who only makes little 
mistakes and only needs to erase two Eproms at 
a time, this eraser is lor you . 

NEC® 2000/3500 
Replacemenl Ribbons 

~~ 
Multislrike & Nylon 

Manufactured by Aspen Ribbons. Inc. 
Buy direct from manufacturer & save. 
Standard ink color is black. Red, green. 
blue. & brown colors are available for 
52.00 extra- nylon. 

PRICES 

NEC'iiJ 2000/3500 
MS 

53.25 to 56.00 ea. 

NEC' 2000/3500 
Nylon 

54.75 to $9.00 ea. 

Price depends on quantity ordered. 

CALL FOR FREE CATALOGUE. 
• Aspen RIbbons. Inc. IS nol all,hate<l Wllh any 
company menhOned In thiS ad 

Aspen Ribbons, Inc. 1700 N. 55th 51. 
Boulder. CO 80301 -2796 (303)444-4054 
Telell : 45-0055 End User: 800-525-0646 

DISKETTE 
salely 

Wholesale: 800·525·9966 

DISK CADDIES- Flip up slyle holds 10 5~' dlskenes 
S1.IS5 ea. + .20 Shllnll 

SlIlppl"g: 5'" DISKETTES-Add S3.00 per 100 or frat· 
"on Uteleo!. OTHER IHMS: Shillpinli chaslles as shOWn in 
addition 10 dlskene shlppinll charlles, Payment: VISA or MC. 
COD otders onl ~. add $3.00. Taxes: Illinois cu~tomers, 
~Iease add 8%. 

Nationwide: 1-800-621-6827 
In Illinois: 1-312-944-2788 

Ucwrun oroa- $.l5 00 
w£ Wl.l WJ.un' NATJONAllY ADVEImSUII'RIC£! .... """"" Sul1e 4BOfi • 30 Eut Hulon S11ee1 • C"'t~Qa. ""nol' &061 t 
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FREE Reader Information Service

Use these cards to request FREE information

about the products advertised in this issue.

Clearly print or type your full name and ad

dress. Only one card should be used per

person, Circle the numbers that correspond to

the key number appearing in the advertisers

index.

Send in the card and the advertisers will receive

your inquiry. Although every effort is made to

insure that only advertisers wishing to provide

product information have reader service num

bers, COMPUTE! cannot be responsible if ad

vertisers do not provide literature to readers.

Please use these cards only for subscribing or

for requesting product information. Editorial

and customer service inquiries should be ad

dressed to: COMPUTE!, P.O. Box 5406,

Greensboro, NC 27403. Check the expiration

date on the card to insure proper handling.

Use these cards and this address only for

computers Reader Information Service. Do

not send with payment in any form.
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Circle 101 for a one year new U.S. subscription to
compute!: you will be billed for $24.

Please print or type your full name and address.

Limit one card per person.

Name
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"Commodore-ready",

... and ready for you NOW!

"Cardcorder" DC/1, Data Cassette Recorder/Player

Introducing the "CARDCORDER", Model

DC/1, the Computer Cassette that is

"Commodore-ready," designed for storage

and retrieval of computer data efficiently,

economically; with consistent performance. Yet,

this fine CARDCO product is priced lower than

any similar product with special quality features.

Includes standard connector which is

"Commodore-ready"; LED "save" indicator light

which confirms data recording on to the tape;

handles up to 120 minutes (60 minutes on each

side) of any standard tape including existing

pre-recorded commercial as well as personal

data tapes intended for use with Commodore

Personal Computers; ready to go... just plug it

in and record efficiently.

CARDCO's "CARDCORDER" COMPUTER

CASSETTE is a quality data cassette recorder/

player in an attractive polystyrene case, with all

the standard cassette functions:

record ... play... rewind ... fast forward ...

stop and eject... pause. A solid-state

designed product of the finest components with

auto-stop.

The "CARDCORDER" DC/1 carries a 90 day

warranty to original owners.

All CARDCO products are available at your local

cardco, inc.
3-13Mathewson Wichita, Kansas 67214 (316)267-6525

"The world's largest manufacturer of Commodore accessories."

Commodore'" is a (eglstetod trademark of Commodore Business Systems, Inc.
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Commodore 64 

Magic Desk I 
Only From commodore-The Excitement and Simplicity of Magic Desk! 
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Only Commodore brings you the magic of MAGIC DESK . . . the next generation 

of " user friendly" software! Imagine using your computer to type , file and edit 

personal letters and papers without learning any special commands! All 

MAGIC DESK commands are PICTURES. Just move the animated hand to 

the picture of the feature you want to use (like the TYPEWRITER) and you're 

ready to go. 

The MAGIC DESK Typewriter works just like a real ELECTRIC TYPEWRITER 

. .. and ifs COMPUTERIZED. All the filing is electronic. Excellent sound effects 

and screen animation make typing fun, whether you're typing letters, reports 

or memos .. . and the built-in filing feature makes MAGIC DESK useful for 

keeping names and addresses, home inventory lists, insurance information 

and more. 

Your COMMODORE 64, COMMODORE DISK DRIVE and MAGIC DESK are 

an unbeatable combination . Filing operations are automatically linked to your 

Commodore disk drive-but you don't have to know any commands-just " file" 

the pages you type in the file cabinet and your text is automatically saved on 

diskette. There are 3 file drawers with 10 file folders in each drawer and 10 

pages in each folder. 

To PRINT a page you've typed, just " point" at the picture of the printer and 

.... , .. ---, 

your pages are automatically printed on your COMMODORE PRINTER or 

PRINTER/PLonER. If you want to erase what you've typed, the WASTE­

BASKET under the desk lets you " throwaway" pages. There's even a DIGITAL 

CLOCK which helps you keep track of time while you're typing . 
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Not only is MAGIC DESK easy' to use ... ifs hard to make a mistake! Just press 

the COMMODORE key and one of several " help menus" appears to tell you 

exactly what to do next. Special messages shOW you how the various picture 

commands work and help you when you make a mistake. Help messages also 

show you how to use the printer, filing cabinet, digital clock and wastebasket. 
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Another reason why Commodore is number one in the wortd of microcomputers- Come join us. 
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First In Quality Software I 
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