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5F

FC

FB

DO

65

28

AB

D3

25

25

8D

BD

00

18

25

AB

85

00

OB

91

4fl

2B

69

EB

29

91

25

25

CA

FA

23

23

25

A9

AE

63

25

AD

28

23

00

AE

CA

9C

A9

DO

8D

25

20

B4

A2

66

25

EB

2C

OD

A9

C9

C9

OC

04

48

B9

7F

00

AD

01

FO

Fl

FO

29

00

02

F5

09

FF

OA

00

A8

9D

60

20

D9

A9

20

A9

08

25

flO

E6

F2

25

OB

25

22

A9

FB

99

9A

20

69

69

25

28

EB

60

28

4fl

CB

30

22

AO

28

A9

BE

A9

AD

29

29

BD

20

99

25

18

Cft

DO

DO

03

C4

DO

25

03

E9

9B

18

3E

B8

32

25

C9

E8

C9

C8

24

4C

52

DO

AD

25

BF

B3

DF

6A

BF

C9

DF

F9

CO

DD

IF

61

4D

89

36

02

46

SB

6A

77

65

FF

2E

79

IC

OA

9D

CE

29

BA

El

03

DC

9E

89

F5

3B

3E

25

A3

BE

5E

E9

CS

Dl

20

19

3F

EO

5A

3E

64

99

FE

6A

03

A2

B8

AD

4C

DB

ID

CA

C4

30

A5

20

2F

8A

92

E5

CF

Bl

69

CE

11

FB

D2

P5

7D

C3

F2

FS

64

10

2B
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220AI 01 99 00 02 FO 03 C8 DO 4B 
2212: F~ 8C 36 25 4C 39 10 68 77 
221A: 85 FB 68 85 FC 68 85 07 21 
22221 68 85 AS 68 85 A6 68 85 54 
222A: A7 68 85 A8 68 85 A9 68 AC 
2232: 85 AA 45 A2 85 AB A5 07 E3 
223A: OA A8 A5 FC 48 A5 FB 48 4B 
22421 B9 A3 22 48 B9 A2 22 48 F9 
224AI A5 90 60 AE 3E 25 9A A9 25 
22521 07 80 36 25 AO 00 89 IB 2A 
225A: 23 99 00 02 C8 CO 07 DO DE 
2262: F5 A9 00 99 00 02 60 00 bE 
226A: 00 04 04 05 05 06 06 07 03 
2272: 07 04 04 05 OS 06 OA 07 ~F 
227As 07 04 04 05 05 06 06 07 67 
2282: 07 00 80 00 80 00 80 00 SF 
228A: 80 28 A8 28 A8 28 A8 28 10 
2292: A8 50 DO 50 DO 50 DO 50 18 
229A: DO 00 01 02 02 03 03 0 4 AD 
22A2: 01 22 01 22 CO E7 A9 E7 13 
22AA: 81 E9 F2 21 96 EE 4E 54 FB 
22B2: 46 00 2C 40 40 41 41 41 6E 
22BA: 42 41 43 41 44 41 45 41 OF 
22C2: 46 41 47 41 48 41 49 41 92 
22CA: 4A 41 48 41 4C 41 40 41 45 
2202: 4E 41 4F 41 50 41 51 41 F7 
220A: 52 41 53 41 54 41 55 41 AA 
22E2: 56 41 57 41 58 41 59 41 50 
22EA: 5A 42 41 42 42 42 43 42 10 
22F21 44 42 45 42 46 42 47 42 C2 
22FA: 48 42 49 42 4A 42 4B 42 75 
2302: 4C 42 40 42 4E 42 4F 42 29 
230A: 50 42 51 42 52 42 53 42 DB 
2312: 54 42 55 42 56 42 57 42 8E 
231A: 58 2A 45 52 52 4F 52 2A 83 
2322 : C5 DB C9 04 BA AO Cl 02 B6 
232A: C5 AO 09 CF 05 AO 03 05 62 
2332 : 02 C5 AO A8 09 AF CE A9 C6 
233A: SF 00 03 DO C5 C5 C4 C3 7A 
2342: Cl CC C3 00 03 DO C5 CS 48 
234A: C4 C3 Cl CC C3 AO C2 09 E8 
2352: AO CB C5 06 C9 CE AO CO 9A 
235A: Cl 02 04 C9 CE 00 CE C5 47 
23621 07 SA AO Cl 02 C5 AO 09 3C 
236A: CF 05 AO 03 05 02 C5 AD 85 
2372: A8 09 AF CE A9 SF 00 07 8A 
237A: C9 C4 04 C8 SA 00 C7 CF 33 
2382: 04 CF BA 00 02 C5 C3 Cl 75 
238A: CC C3 05 CC Cl 04 C9 CF 74 
2392: CE AO C9 03 AO CF 00 03 Fb 
239A: Cl 06 C5 BA 00 CC CF Cl 70 
23A2: C4 BA 00 C6 CF 02 CD Cl 80 
23AA : 04 SA AO AO CC C5 Cb 04 08 
2382: AC AO C3 C5 CE 04 C5 02 74 
23SA: AC AO CF 02 AO 02 C9 C7 52 
23C2: C8 04 AO CA 05 03 04 C9 04 
23CA: C6 09 BF 00 Cb CF 0 2 CO CB 
2302: Cl 04 8A AO AO A3 AO CF 35 
230A: C6 AO C4 C5 C3 C9 CD Cl 44 
23E2 : CC AO DO CC Cl C3 C5 03 18 
23EA : BA 00 80 DO 02 C5 03 03 76 
23F2: AO 02 C5 04 05 02 CE 00 DB 
23FA: DO 02 CF C3 C5 03 03 C9 83 
2402: CE C7 AO C4 Cl 04 Cl AO 89 
240A: 04 02 Cl CE 03 C6 C5 02 AE 
2412: 00 CE CF 04 AO C5 CE CF DE 
24 1A : OS C7 C8 AO 02 CF CF CD AS 
2422: AO 04 CF AO CS CE 04 C5 CC 
242A: 02 AO C4 Cl 04 Cl 00 CD 34 
2432: CF 06 C5 AO C3 05 02 03 C9 
243A: CF 02 AO 04 CF AO 04 CF FA 
2442: DO AO CC C5 C6 04 AO CF AB 
244A: C6 AO CE C5 07 AO DO CF 07 
2452: 03 C9 04 C9 CF CE 00 CD B5 
245A: CF 06 C5 AO C3 05 02 03 FI 
2462: CF 02 AO 04 CF AO C2 CF FE 
246A: 04 04 CF CD AO 02 C9 C7 04 
2472: CB 04 AO CF C6 AO C2 CC 70 
247A : CF C3 CB 00 DO 02 C9 CE 49 
2482 1 04 C9 CE C7 AE AE AE 00 8B 
248A: 03 CC CF 04 AO A3 00 DO 9B 
2492 : 02 C9 CE 04 AO 04 CF BA 90 
249A: AO AO 0 3 C3 0 2 CS C5 CE lA 
24A2 : AC AO C4 C9 03 CB AO CF 70 
24AA: 02 AO DO 02 C9 CE 04 CS C4 
2482: 02 BF 00 C6 C9 CC C5 CE 9C 
24BA: Cl CD C5 BA 00 CE CF AO 37 

24C2 : C5 02 02 CF 02 03 00 02 B2 
24CA: C5 C3 Cl CC C3 05 CC CI BC 
2402: 04 C9 CE C7 AE AE AE 00 DB 
24DA: CE CF 04 AO Cl AO 03 DO 2C 
24E2: C5 C5 C4 C3 Cl CC C3 AO BO 
24EA: C6 C9 CC C5 00 00 00 00 FE 
24F2: 00 00 00 00 00 00 00 00 3B 

Program 2: Apple Speed­
Calc for ProDOS 
Please refer to the "MLX" article In this issue 
before entering the following listing. 

START ADDRESS: 2000 
END ADDRESS: 3067 

2000: 4C A7 3A 00 OA 08 OA 00 lC 
2008: AS AB 33 30 00 14 08 14 E3 
2010: 00 8C 32 30 38 33 00 IE 69 
2018: 08 IE 00 8C 32 30 38 30 9F 
2020: 00 00 00 4C 88 22 20 58 8A 
2028: FC AD 61 CO 80 C9 25 A9 12 
2030: 00 80 F2 03 A9 09 80 F3 E2 
2038: 03 49 AS 80 F4 03 A9 FD DE 
2040: 85 39 85 37 A9 18 85 38 B2 
2048: A9 FO 85 36 A9 25 18 69 29 
2050: 01 80 60 25 18 69 4F 85 ~O 
20581 bC A9 00 80 5F 25 80 61 IE 
2060: 25 85 6B 80 01 22 85 FF FC 
2068: 80 C8 25 A9 B9 80 62 25 CE 
2070: A9 09 20 61 09 20 D9 OA 68 
2078: A9 23 AO AE 20 3E 09 20 81 
2080: 88 00 20 25 09 48 20 7C C4 
20881 09 68 AE AC OB DO AC 08 21 
2090: FO OA CA DO F8 C9 20 90 Fl 
2098: E6 4C 37 OC CA 8A OA AA 46 
20AO: A9 08 48 A9 78 48 BD 03 A7 
20A8: 08 48 BO 02 08 48 60 17 10 
20BO: OE 00 17 06 07 10 03 13 CC 
20B8: OC 18 OA OB 15 OB 02 OS C8 
20CO: 21 01 12 04 00 IB 23 00 7C 
20C8: 31 32 33 34 35 36 37 38 01 
2000: 39 30 2B 20 2E C4 OA DB 66 
2008: 11 13 10 AS OC 4E 11 32 EO 
20EO: 14 E6 15 99 19 3 1 lA 10 13 
20E8: IF DO 10 F6 10 00 11 37 AF 
20FO: 11 CF lC 16 10 43 lC 3E FE 
20F8: IE E2 lC 8B 18 Cl 15 08 4F 
2100: 09 ED OC 20 58 FC 20 22 DE 
2108: OB 4C 75 08 AD C8 25 49 36 
2110 : FF 80 C8 25 60 2C 00 CO 95 
2118: 10 OB AD 00 CO 80 10 CO F7 
2120: 29 7F C9 FF 60 A9 00 60 lA 
2128: AS FF FO 07 48 A9 00 85 3A 
2130: FF 68 60 20 12 09 FO FB 20 
2138: 60 20 F2 EB AS AO A4 Al 6A 
2140: bO 85 FC 84 FB 20 6F 09 44 
2148: 20 80 FE A9 00 85 28 85 21 
2150: 24 85 25 A9 04 85 29 AO bE 
2158: 00 Bl FB FO 06 20 ED FO 20 
2160: C8 DO F6 60 A2 32 90 66 9F 
2168: 25 CA DO FA A9 28 80 99 5C 
2170 : 25 60 AO 00 A9 20 99 00 72 
2178: 04 C8 CO 2B DO F6 60 AD SA 
2180: 01 04 C9 10 DO OA AD OA 92 
2188: 04 C9 02 FO 03 4C 94 09 OA 
2190: A9 23 AO A4 20 3E 09 38 13 
2198: 20 02 20 90 03 4C 32 OF 35 
2IAO : 4C 40 OF 09 80 80 80 02 C8 
21A8: A9 3C 80 81 02 A2 76 A9 C9 
21BO: AO 90 Bl 02 CA DO Fa AO 27 
21B8: 01 00 02 AO 00 B9 80 02 E3 
21CO: BD AC 25 A9 OF 99 80 02 9C 
21C8: 20 AB OA 20 12 09 DO 16 B5 
2100 : EE AB 25 10 08 A9 OF 99 5B 
2108: BO 02 4C C5 09 AD AC 25 3F 
21EO: 99 80 02 4C C5 09 09 8 0 F9 
21E8: 80 AB 25 AD AC 25 99 8 0 OA 
21FO: 02 AD AB 25 AE 95 OA DO 25 
21F8 : 95 OA FO 2C CA 00 F8 C9 BE 
2200: AO 90 BA 8C AC 25 CE AC 10 
2208: 25 A2 77 BO 80 02 C9 3C 2E 
2210: FO AB CA 80 80 02 90 81 B5 
2218: 02 CA EC AC 25 DO F4 AD 7C 
2220: AB 25 99 80 02 C8 DO 95 29 

22281 CA BA OA AA BD 9E OA 48 25 
2230: BD 90 OA 48 bO AO 00 B9 BF 
2238: 80 02 C9 3C FO 08 29 7F B3 
2240: 99 00 03 C8 DO Fl A9 00 OF 
2248: 99 00 03 8C 9C 25 60 AD bA 
2250: 02 22 FO 20 CO 00 FO 01 8F 
2258 : 88 4C 8A 09 AD 02 22 FO C9 
2260: 13 89 80 02 C9 3C FO Fl OF 
2268: C8 4C 8A 09 AD 02 22 FO F9 
2270: 03 4C BA 09 AD AS 25 29 CO 
2278: 7F 85 FF 4C 32 OA CO 00 DO 
2280: FO 07 88 98 AA BO 81 02 IF 
2288: 90 80 02 E8 C9 3C 00 F5 61 
2290: A9 AO 90 80 02 4C BA 09 40 
2298: 07 80 9B 8A 8B 88 95 FF 89 
22AO: 31 OA 7A OA 6B OA 68 OA 3b 
22A8: 48 OA 58 OA 7A OA A2 00 02 
22BO: BO 80 02 90 80 04 BO AB 4b 
2288: 02 90 00 05 BD DO 02 90 88 
22CO: 80 OS E8 EO 28 DO E9 60 6A 
22C8: A9 23 AO C8 20 3E 09 20 77 
2200: 25 09 C9 59 DO 03 20 09 65 
2208 : OA 4C 7C 09 20 FA OA A9 FF 
22EO: 09 20 61 09 20 22 OB 20 2E 
22E8: 88 00 A9 2C 80 IC 23 A9 79 
22FO: 00 80 IB 23 AS 6B 85 08 lC 
22F8: AS 6C 85 09 60 AD SF 25 OA 
2300: 85 FB AD bO 2S 85 FC AO 90 
2308: 00 98 91 FB C8 DO FB E6 CE 
2310 : FC A6 FC EC 62 25 DO F2 29 
231B : A9 01 Bo 64 25 80 65 25 BA 
2320 : 85 10 85 IE 60 20 28 OB El 
2328: 4C BO 08 AO 05 8C AB 25 03 
2330: B9 EB 22 85 28 B9 03 22 OC 
2338: 85 29 AO 00 AE 6S 25 A9 9E 
2340: 00 80 99 25 80 9A 25 F8 89 
2348: AD 99 25 18 69 01 80 99 FS 
2350 : 25 AD 9A 25 69 00 80 9A 3B 
2358 : 25 CA DO EC 08 A2 00 20 3E 
2360: 80 08 Fe AD 99 25 18 69 25 
2368: 01 80 99 25 AD 9A 25 69 A3 
2370: 00 80 9A 25 08 EE AB 25 BE 
2378: AC AB 25 B9 EB 22 85 28 58 
2380 : 99 03 22 85 29 AO 00 E8 E9 
238B: EO 12 00 03 20 80 OB 60 C8 
2390: AD 9A 25 18 69 30 91 28 01 
2398: C8 AD 99 25 29 FO 4A 4A 20 
23AO; 4A 4A 18 69 30 91 28 C8 19 
23A8z AD 99 25 29 OF 18 69 30 3F 
23BO: 91 28 60 AO 04 89 EB 22 EO 
2398: BS 28 B9 03 22 8S 29 AO SA 
23CO: 00 A9 20 91 28 C8 91 28 3E 
23C81 C8 91 28 C8 AE 64 25 A9 64 
2300: 00 BD 63 25 BD 66 25 8E 99 
2308: 99 25 4A 69 00 AA CA A9 FE 
23EO: 20 91 28 C8 CA DO FA AD bA 
23E8: 99 25 OA AA BD 10 23 29 03 
23FO: 3F 91 28 C8 BD IE 23 29 A2 
23F8: 3F 91 28 C8 AE 99 25 BO B8 
24001 66 25 4A AA CA CA A9 20 AD 
2408: 91 28 C8 CA 10 FA AE 99 4C 
2410: 25 SO 66 25 18 60 63 25 DB 

8D 
6D 
8E 
01 

63 
63 
A2 
60 

25 
25 
25 
91 

EB BO 66 25 18 10 
C9 2S 90 AD CA CA 
A9 20 CO 28 00 C4 
28 C8 CO 28 DO 30 

F9 60 20 AO 09 AD 00 03 A5 
FO 3F C9 3D FO 2b AE C4 20 
08 DO C4 08 FO 07 CA DO 2F 

2418: 
2420 : 
2428: 
2430: 
24381 
24401 
2448: 
2450: 
2458: 
2460 : 20 
2468: A9 
2470: 25 
2478: 
24BO: 
2488: 
2490 : 
2498: 
24AO : 
24AS: 
24BO: 
24B8~ 

24CO: 
24CB: 
2400: 

F8 A9 
C9 25 

81 
00 
AD 

20 02 
lC 4C 
20 B7 

01 
BO 
OC 
FO 
lC 
20 
7C 
00 

A9 00 80 
18 60 
2S BO 
8E AC 
25 
25 
20 

30 
8D 
3E 

FO OF 
FO 03 

240B: 06 A2 

A8 
03 
25 
03 
C7 
09 
C9 
4C 
08 

DO 19 AD 9C 25 8A 
25 AO 00 A9 03 92 
20 B7 00 DO E9 ES 
02 A9 02 80 98 CF 
23 80 
20 62 
08 85 
4C 4A 

90 25 18 Bl 
20 20 3E 69 
B9 84 98 CE 
EC A2 32 11 

A8 
25 
CA 

25 Bo 66 
80 A8 25 
DO EF E8 

25 FB 
C9 02 
EB B5 

7D 
C3 
F2 

60 A9 00 2C C9 
AD 61 CO 00 C8 
25 AO 00 A9 24 
20 25 09 C9 4C F8 

OF C9 52 64 43 FO 
85 00 A2 OC DO 10 
DO 02 A2 04 AD 28 

February 1986 COMPUTEI 99 



24ECU

24E8:

24F0:

24FB:

2500:

250B:

2510:

2518i

2520:

252B:

2530:

2538:

2540:

254B:

2550:

2558:

2560:

2568:

2570:

257S:

2580:

258B:

2590:

25981

25A0:

25A8:

25B0:

25B8:

25C0i

25C8:

25D0;

25D8:

25E0:

25E8:

25F0:

25F8:

2600:

2608:

2610:

2618:

2620:

2628:

2630:

2638:

2640:

2648:

2650:

265B:

2660:

2668:

2670:

267B:

2680:

268B:

2690:

269B:

26A0:

26A8:

26B0:

26B8:

26C0:

26CB:

26D0:

26D8:

26E0:

26EB:

26F0:

26F8:

2700:

2708:

2710:

2718:

2720:

272B1

2730:

273B:

2740:

274B:

2750:

2758:

2760:

276B:

2770:

2778:

2780:

2788:

2790:

1C 23

0D AB

OD A9

AD 61

25 AO

20 76

02 20

00 DO

1C 23

OA OA

AB 25

AB 25

85 13

01 Bl

Bl IB

OD 1C

18 69

00 85

DB 38

3B 20

AD AB

4C 7D

A5 IE

63 25

65 25

8D 9E

25 A9

CC Al

A3 25

65 25

B9 EB

20 BO

AD 9B

6C AD

AA EB

29 OC

BA 4A

A9 AO

91 28

25 AD

AA AO

25 AD

02 Bl

25 09

AC A4

09 C8

A9 OE

AE 9C

25 BO

09 80

AE A8

FA A4

25 FO

AC 65

IB 6D

86 ID

25 18

1C AC

AD 63

88 A9

88 CA

ED 63

B4 IE

EB 22

AS 25

DO FA

DO EO

Al 25

99 80

39 20

A2 00

09 AC

25 CB

02 E8

A9 3C

BD IB

4C AB

A9 3C

60 A9

Bl 19

25 4A

A2 FF

C9 2E

10 ES

C8 CC

E5 AD

FO 1A

29 FO

25 8D

00 2C

CO OD

36 A9

10 FO

81 OC

6D CO

29 OC

OA OA

AD C7

BD 1C

AD 60

IB FO

B5 19

23 91

02 85

1C A5

20 02

02 20

25 OD

09 A5

8D Al

AE 64

84 IE

25 BD

FF EC

25 DO

98 IB

AB B9

22 85

05 A9

25 FO

AB 25

30 32

C9 OB

FO 22

2D A3

C8 CA

AB 25

02 4C

63 25

19 BC

80 2D

25 EE

CC 9C

4C 76

25 CA

03 4C

2D A3

25 91

IE A6

05 84

25 84

63 25

EO 33

6D 63

AB OD

25 18

AO 2D

DO FA

25 BD

B9 D3

85 28

A9 AO

E6 IE

AD AO

85 IE

02 C8

02 20

AD 9B

9C 25

Bl 19

CB CC

9D BO

23 29

OA A9

BD 80

20 8D

C9 2A

4A 4A

C9 OF

DO 09

SE 00

9C 25

A6 25

AD 00

BD AB

AB 25

C9 25

C8 25

24 20

7B AO

20 36

10 BO

8D AB

OD AB

25 10

23 AD

25 85

11 85

Bl 19

19 C8

IB A5

1C C5

20 4C

90 OA

9B 25

ID 8D

25 A9

25 86

98 18

66 25

AO 25

02 A9

69 05

D3 22

28 38

AO 4C

70 C9

38 ED

E8 AD

FO 28

AA 8E

25 AC

DO FA

38 ED

2E OE

8D A5

A4 25

A3 25

A5 25

25 DO

OE 20

CA CA

E6 OD

25 AC

28 C8

ID CB

IE 4C

IE AD

8D 63

FO 27

25 C9

EO 00

6D AB

A3 25

60 A9

AB 25

22 85

AC 63

91 2B

A4 IE

25 85

AO 00

CO 78

90 35

25 C9

Bl 19

09 80

9C 25

02 AE

3F 8D

20 8D

02 20

00 02

FO F2

4A 8D

FO E2

AE A6

02 99

FO 03

FO IE

02 C9

25 BA 24

4C 2F D9

30 03 33

8D C7 17

3E 09 BD

00 A9 19

09 C9 OA

69 AD 14

25 98 25

25 8D CA

41 AD 65

5F 25 CB

1C AO E7

1A 88 4D

29 03 C3

A5 IB FF

1C 69 BA

6C DO 93

85 OD A3

AO 00 17

91 19 AF

AO 25 19

03 8D 64

ID AC 24

69 13 64

8D A8 6D

DO 07 09

3F 8D 46

38 ED 79

85 29 IB

20 02 F3

67 OE AD

02 FO 3C

9C 25 14

9D 25 52

BO 05 23

A4 25 62

63 25 F8

BC A5 26

A4 25 Bl

AE AB 9E

25 AO IF

AC A5 8E

91 2B 39

CA FO E7

E2 20 01

4E OF 82

EC A8 7B

A9 2A 79

63 25 01

CA DO C6

CC 9E DD

AB OD 05

AS 25 8F

25 E8 30

BD 66 C4

2B BO BA

FO 14 F8

25 AB D3

91 28 97

2B 38 FF

AO 05 82

29 B9 BE

25 AE C2

CB CA 93

CO IB 52

ID AD C4

A9 AO EA

DO F9 8A

AO 02 59

02 DO 44

8D 9C A5

9D BO 01

DO F2 A5

9B 25 45

27 04 E4

27 04 05

AB OA 26

AO 02 61

AD 9D ED

A6 25 BC

Bl 19 Cl

25 FO 25

FF 01 52

CA DO 46

EO 00 IE

20 DO DB

2798:

27A0i

27ABi

27B0i

27BB:

27C0:

27CBi

27D0i

27DBi

27E0:

27E8:

27F0:

27F8i

2800:

280B:

2810:

2818:

2B20!

2828:

2B30:

2938:

2840:

2848:

2B50i

2858:

2B60:

2B68:

2B70:

287B:

2880:

2888:

2890:

289Bi

28A0:

28ABi

28B0:

28B8i

28C0i

2BC8i

28D0:

2BD8:

2BE0:

2BE8:

2SF0S

28FBi

2900:

290B:

2910i

2918:

2920 j

2929i

2930:

29381

2940:

294S:

2950:

2958:

2960:

2968:

2970:

297B:

29B05

29BB:

2990:

2998:

29A0:

29A8i

29B0:

29BBi

29C0:

29CS:

29D0:

29D8:

29E0s

29E8i

29F0:

29FB:

2A00:

2A08:

2A10:

2A1B:

2A20i

2A28:

2A30:

2A38:

2A40:

2A48:

2A50s

OA

A6

CB

02

Bl

BO

19

AA

FO

A9

CA

00

8C

DO

as

FE

00

CO

23

10

20

04

ID

07

98

OC

AC

BO

02

A9

ED

3F

22

DO

BO

99

ca

AO

FD

A9

00

60

IE

IE

OB

C6

90

60

ID

EE

IB

F7

BO

10

ID

OB

09

A9

4E

C9

25

40

2E

26

IE

00

C9

B6

7C

88

90

25

ID

64

25

64

IE

85
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24EO: lC 23 29 FO BO A8 25 8A 24 
24E81 00 A8 25 80 AB 25 4C 2F 09 
24FOI 00 A9 00 2C C9 25 30 03 33 
24FB: AD 61 CO 00 C8 25 80 C7 17 
2500: 25 AO 36 A9 24 20 3E 09 BO 
250B: 20 76 10 FO 7B AO 00 A9 19 
25101 02 20 81 OC 20 36 09 C9 OA 
2~181 00 DO 60 CO 10 BO 69 AD 14 
25201 lC 23 29 OC BO AB 25 98 25 
25281 OA OA OA OA 00 AB 2S 80 CA 
2530: AB 25 AD C7 25 10 41 AD 65 
2538: AB 25 80 lC 23 AD SF 25 C8 
2540: 85 lB AD 60 25 8S lC AO E7 
2548: 01 81 IB FO 11 BS lA B8 40 
2550: 91 IB a5 19 Bl 19 29 03 C3 
25581 ODIC 23 91 19 C8 A5 18 FF 
2560: 18 69 02 85 IB AS lC 69 BA 
256BI 00 85 lC AS lC C5 6C DO 93 
2570: 08 38 20 02 20 4C B5 00 A3 
2578: 38 20 02 20 90 OA AO 00 17 
2580: AD AB 25 00 98 25 91 19 AF 
2588, 4C 7C 09 A5 10 80 AO 25 19 
2590, AS IE BO Al 25 A9 03 80 64 
25981 63 25 AE 64 25 86 10 AC 24 
25AO: 65 25 84 IE 98 18 69 13 64 
25AB: 80 9E 2S 80 66 2S 80 A8 60 
2580: 25 A9 FF EC AO 2S DO 07 09 
2588: CC Al 2S DO 02 A9 3F BO 46 
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25C8: 65 25 A8 B9 03 22 85 29 IB 
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19 90 
25 DO 
8E 9C 

19 18 69 

19 62 
00 3D 
F4 AA 
25 3A 
02 IE 

E6 IC E6 IE 
DO B2 A9 01 

25 
AO 
88 
03 
20 
80 
03 
A9 
20 
B5 
A5 
B5 
DO 
Al 
4C 
02 

IE 
IE 
Ao 
25 
7C 
20 

91 18 
AO EE 

25 
25 
BD 
FO 
A9 
00 
02 
3D 
08 
4C 

C9 
Eo 
AD 
85 
09 
A9 
20 
20 
30 
30 
18 
00 
Co 
EE 
22 
FO 
FO 
52 

10 A5 10 C9 33 
AO 25 85 10 AD 

38 20 02 20 
6E IE 18 20 
A8 91 19 C8 
lC 60 A9 23 

IE 
20 
00 
3E 
3E 
03 
08 
23 
A9 
20 
02 
AD 
27 

00 
EE 
82 
22 
44 
DO 
OA 
99 
00 
3F 
FE 
40 
DA 
85 
80 
02 
CD 
02 
40 

C9 
CB 
FF 
00 
00 
FD 

C9 
C4 
01 

08 
10 

09 
AD 
AD 
AD 
CE 
ED 
22 
Ou 
AE 
CA 
AD 

A9 00 
61 CO 
18 23 
18 23 

ED 
20 
88 
FO 
08 
F8 

20 
FD 
20 
03 
C4 

2C 
00 
49 
C9 
FD 
ED 
09 
4E 
DO 
A9 DO 

9C 25 C9 

Februory 1986 COMPUTEI 101 



3540:

3548:

3550:

3559:

3560:

3568:

3570:

357B1

3580:

35SB:

3590 j

35981

35A0:

35A8:

35B01

35BBi

35C0:

35CS:

35D0I

35D8!

35E0i

35EBi

35F0:

35FBj

3600:

36081

3610:

361Bi

3620:

3628:

3630:

3638:

3640:

3648:

3650:

3658i

3660:

3668:

3670:

3678:

3680:

3688:

3690:

3698:

36A0i

36AS:

36B0:

36B0:

36C0:

36CB1

36D0:

36D8:

36E0:

36EBi

36F0:

36FB:

3700:

370Bi

3710:

37181

37201

3728:

3730:

3738:

3740:

374B:

3750:

375Bi

3760:

3768:

3770:

3778:

37B0:

3788i

3790:

3798i

37A0:

37A8i

37B0:

37B8:

37C0:

37CBi

37D0:

37DS:

37E0:

37E8I

37F0:

37F8»

DO

BD

25 BO 33

81 OC 20

00 FO 02

18 20 02

23 BD 9D

00 Bl 19

20 62 20

A6 25 CA

02 C9 45

02 8D AB

3B E9 30

00 02 38

FO 06 IS

BD 99 25

FO 4C A2

02 C9 45

FO F4 CB

25 AD 99

BD 99 25

00 02 E8

45 FO 06

EE A9 30

02 C8 CA

00 02 BC

25 A2 00

EB C9 2E

06 99 BO

00 99 BO

02 AE 99

02 CA

25 CB

FO 04 EB

25 60 20

29 A9 00

61 25 3B

25 E5 09

F2 E2 20

FC A9 00

60 AO 01

00 91 IB

29 03 C9

19 AS Bl

Bl 19 B5

Bl IE A5

1A BD B5

IE A5 09

E8 AO 00

DO

CA

E5 FB 85

85 09 AD

60 25 85

FO 22 3B

8D 99 25

OD 99 25

38 E5 FB

E9 00 91

DO D4 E6

6C DO CB

20 3E 09

DO 03 4C

AD A9 25

IE

FF CB

B5 IE

85 18

25 SD 9B

9D 25 AD

4C ae 22

25 A5 IE

25 BD AB

AD 25 AD

6B E9 41

02 BO B5

Bl 00 E9

C9 IB BO

33 BO 9D

BO 96 20

C9 00 DO

CO C9 BO

02 20 90

01 DO 03

A2 00 Bl

Bl 19 9D

9C 25 DO

02 A5 B8

00 A9 02

B9 68 85

ID AD AA

02 20 AD

AD AD 25

AO 00

B7 00

A9 02

20 BO

25 4C

29 FC

20 3E

CA CA

DO 7B

25 EB

8D 9A

E9 30

69 OA

AD AB

00 AO

FO OB

DO Fl

25 3B

A2 01

C9 2E

99 00

AE 99

DO F9

A6 25

AO 00

FO FB

02 CB

02 A9

25 A9

FA A2

80 02

CB DO

6F 09

85 28

ES 08

20 5C

34 ED

85 FB

Bl IB

88 91

02 DO

19 4C

FB 18

19 8D

IE 69

38 ED

B9 FF

F7 EE

DO EE

08 A5

5F 25

FE AO

BB Bl

CB Bl

90 OF

91 FD

FD C8

FE CB

60 A9

20 25

00 C6

B5 ID

20 02

25 AD

AC 25

48 A5

BD AA

25 AD

9C 25

30 BB

A9 1A

40 30

A4 18

as id

4A EC

ac co

84 84

07 AD

4C 25

19 C9

00 02

F4 A9

48 A5

20 81

B8 AD

25 85

AB 25

8D 9D

A9 03

DO E8

BD 9B

09 AD

6D ID

BD 9D

1C 60

CA BlJ

EB BD

BD 00

25 EB

AE 9A

CA DO

25 C9

00 BD

E8 C9

as ac

ED AB

AO 01

FO FB

02 CB

25 99

A9 00

60 CE

BD 00

C9 45

DO EE

2E 8D

30 9D

00 AC

99 00

F4 BC

A9 04

85 24

AS AD

IE 60

A9 01

20 54

FO E7

IB Bl

09 CB

8F IE

65 19

B4 IE

00 8D

B2 IE

FF 99

B2 IE

A5 08

09 E9

85 FD

01 Bl

FD E5

FD E5

88 Bl

CB Bl

FO 03

A5 FE

23 AO

09 C9

4C 7C

AD AA

20 AD

AD 25

SD 9C

ID 8D

25 AD

9D 25

8D AC

FO 06

85 ID

AA FO

65 ID

20 Bl

20 36

00 FO

IE 38

9B 25

IF AO

2A FO

CB EB

00 9D

B9 4G

OC 68

A9 25

IE 18

BD 9B

25 AD

20 A6

A9 B4

25 74

1C 3A

AO B8

25 73

AE 5B
00 82

00 F6

02 5F

BD 69

25 BF

FA B6

2D 72

00 7B

2E F3

AB 7D

25 AC

BD 81

C9 6E

DO EE

00 BA

99 05

99 Cl

02 AA

FO 9A

A9 27

00 3C

oo oa

99 1A

02 99

A6 El

B5 CE

AD 59

62 BC

20 30

85 E3

09 28

A9 86

19 AA

Bl 89

C8 19

8D A2

A5 CC

B2 2F

AA 53

ff aa

EE 5E

38 4C

00 7D

AD D6

FD C9

19 48

1A IF

FD F3

FD 08

CB 4E

C5 81

BA OE

59 83

09 AA

25 EE

AB B5

8D 5E

25 05

A9 2E

9B 38

8D 40

25 4C

C9 28

20 9E

A8 B7

C9 55

00 95

09 03

SB 3F

20 6D

C9 92

02 El

F3 OD

CC D3

00 CO

AO 8A

B5 86

85 66

20 ED

25 94

AC BO

3800:

3aOB:

3810:

3818:

3820:

3828:

3B30:

3838:

3840:

384B:

3B50:

385B:

3860:

3868:

3870:

3878s

3880:

3S88i

3890:

3898:

38A0:

38AB:

3SB0:

38BB:

3BC0:

38C8:

38D0:

38D8:

38E0:

3BES:

38F0:

3SFB:

3900:

3908:

3910:

3918:

3920:

3928i

3930:

3938:

3940:

3948:

3950:

3958:

3960:

3968:

3970:

3978:

3980:

3988:

3990:

399S:

39A0:

39A8:

39B0:

39B8s

39C0:

39C8:

39D0:

39D8B

39E0j

39E8:

39F0:

39F8s

3A00i

3A0B:

3A10:

3A18i

3A20:

3A28:

3A30:

3A38:

3A40:

3A4Bi

3A50:

3A5B:

3A60:

3A6B:

3A70i

3A78i

3AB0:

3A8Bi

3A90:

3A9Bi

3AA0i

3AAB:

3ABO:

25 8D

CA 86

A9 00

03 18

1C A6

85 IB

06 IB

25 as

03 28

85 19

19 29

29 FC

SD 9C

AD 9B

9C 25

OB 91

88 AD

08 C8

A2 00

E8 CC

20 20

A6 25

25 8D

9C 25

00 03

25 DO

IB CB

9B 25

AD A6

BD FE

A6 25

9C 25

FO OF

85 OB

60 A9

IB A9

A5 ID

65 25

BA BE

BD 00

C9 29

EB EC

FO 03

A9 00

20 Bl

4D C9

45 C9

15 C9

07 C9

20 48

48 4C

B6 21

03 4C

20 F9

21 82

EC 20

C9 2B

30 EB

2F FO

C9 29

FO 14

54 22

02 E6

12 B6

23 DD

22 A6

23 DD

EB A5

AO 4B

A5 9D

21 FO

FO 06

68 20

01 99

F5 BC

85 FB

68 B5

A7 6B

85 AA

OA AS

B9 OB

A5 9D

07 BD

23 99

F5 A9

00 85

08 B5

9C 25

IB A9

A2 OS

65 1C

IE CA

A5 1C

26 1C

1C AO

ia 60

86 IA

03 3D

SD 9D

25 39

25 C9

EE 9C

IB C8

9B 25

AD 9C

BD 00

9C 25

2D 21

3B AD

9C 25

91 OB

91 08

F4 AO

A5 09

OD 9D

25 91

01 91

DO F4

90 06

A5 08

A5 09

00 AS

24 AO

BD 64

A2 FD

AE 25

03 C9

DO 01

9C 25

4C BB

85 B8

00 90

2B FO

50 FO

41 FO

40 FO

IF 4C

5D 21

20 Bl

as 22

EA 20

49 OF

B7 00

FO 35

C9 2A

26 E8

FO 03

C9 01

4C DC

B9 4C

06 68

03 23

06 68

03 23

A2 48

A5 9F

4B A5

5B 4C

20 54

34 ED

00 02

A6 25

6B B5

A5 68

85 AB

45 A2

A5 FC

23 48

60 AE

A6 25

00 02

00 99

FB A9

FC A9

08

08

60 OB A6

CB B5 IC

6A 66 IB

CA 10 F5

SA IB 65

69 00 85

A5 IC 6D

01 Bl IB

AA BB Bl

2B 90 14

9B 25 Bl

25 C8 Bl

60 20 6E

02 FO 32

25 AO 00

A5 09 91

OD 9D 25

25 91

03 91

DO F4 4C

EE A6 25

A6 25 6D

AC A6 25

A2 00 CB

CB EB CC

00 A5 08

91 IB BB

25 91 08

08 C8 A2

oa cs E8

A5 08 IB

A5 09 C9

IB 6D 9C

69 00 B5

91 IB CB

7B 20 3E

25 A5 IE

9A 4C 7C

A2 00 AO

28 DO 01

88 9D 00

DO EA CO

22 A9 00

A9 03 85

51 C9 2D

49 C9 2E

25 C9 28

OB C9 42

OF 4C 88

B6 21 A9

20 05 12

00 C9 49

A9 AE AO

Bl 00 4C

DA Al 20

FO 78 A2

ES C9 2D

FO 2B EB

C9 5E FO

4C as 22

FO 07 48

21 E6 BB

B6 21 4C

48 A8 B9

90 10 20

48 A8 B9

BO FO 20

A5 Al 48

4B A5 9E

06 48 4C

69 EA 68

22 4C 33

AO 00 B9

FO 03 C8

4C 74 ID

fc 6B as

B5 A6 68

68 S5 A9

85 AB A5

48 AS FB

B9 OA 23

AE 25 9A

AO 00 B9

ca co 07

00 02 60

03 85 FD

20 85 FE

ID D9

18 2A

90 DD

85 86

IB 53

IC OB

60 C9

DO FF

IB 3B

Bl 91

19 BE

19 FO

IE 65

EE FE

A5 71

IB DO

91 21

Ca F6

CS 41

Fl 7B

EE 2C

9C DB

AD F4

BD D7

9C C4

91 EO

AD FD

C8 24

02 3A

EC 53

6D 52

B8 11

25 B8

09 E3

91 C3

09 F2

8D 2E

OB Dl

00 22

C8 D5

03 C9

00 04

4B OE

B9 F9

FO 55

FO 27

FO A2

FO 14

22 DC

01 54

4C 7D

FO 7B

21 45

B6 E5

4A 56

02 51

FO OE

C9 39

21 35

68 F9

20 6E

DO 4C

53 40

03 B8

54 69

03 D9

72 IC

A5 AE

48 04

5D 81

4B 51

22 BA

00 CE

DO B9

6B EO

07 BF

85 C2

6B IB

07 52

48 B9

48 02

A9 17

83 OF

DO 4D

A9 86

A9 6C

AO 7A

3ABB:

3AC0:

3AC8:

3AD0:

3AD8:

3AE0:

3AEB:

3AF0I

3AFB:

3B0O:

3B0B:

3B10:

3B1B:

3B20i

3B2B:

3B30:

3B3B:

3B40:

3B4B:

3B50:

3BS8:

3B60:

3B6B:

3B70:

3B7Bi

3BB0:

3B8B:

3B90:

3B9B:

3BA0:

3BA8:

3BB0:

3BB8:

3BC0:

3BCB:

3BD0:

3BD8:

3BE0:

3BE8:

3BF0:

3BF8:

3C00:

3C08:

3C10:

3C18:

3C20:

3C28:

3C30:

3C3B:

3C40:

3C48:

3C50:

3C5B:

3C60:

3C68:

3C70:

3C78:

3C80:

3C88:

3C90:

3C98:

3CA0:

3CA8:

3CB0:

3CB8:

3CC0:

3CC8:

3CD0:

3CD8:

3CE0:

3CEB:

3CF0:

3CFB:

3D0O:

3D0B:

3D10:

3D18:

3D20:

3D2B:

3D30:

3D3B:

3D40:

3D48:

3D50:

3D58:

3D60:

00 Bl FD

E6 FC E6

DO EF A9

D6 4C D2

05 05 06

05 05 06

05 05 06

00 BO 00

2B A8 2B

50 DO 50

02 02 03

22 CO E7

22 96 EE

40 40 41

41 44 41

41 48 41

41 4C 41

41 50 41

41 54 41

41 5B 41

42 42 42

42 46 42

42 4A 42

42 4E 42

42 52 42

42 56 42

52 52 4F

D4 BA AO

CF D5 AO

AB D9 AF

DO C5 C5

00 D3 DO

CC C3 AO

D6 C9 CE

C9 CE 00

Cl D2 C5

D3 D5 D2

CE A9 BF

C8 BA 00

00 D2 C5

CC Cl D4

D3 AO CF

BA 00 CC

C6 CF D2

AO CC C5

C5 CE D4

D2 AO D2

CA D5 D3

00 C6 CF

AO AO A3

C5 C3 C9

CC Cl C3

DO D2 C5

D4 D5 D2

C3 C5 D3

C4 Cl D4

CE D3 C6

D4 AO C5

AO D2 CF

AO C5 CE

Cl D4 Cl

AO C3 D5

D4 CF AO

C5 C6 D4

C5 D7 AO

C9 CF CE

AO C3 D5

D4 CF AO

CD AO D2

CF C6 AO

00 DO D2

C7 AE 6E

D4 AO A3

D4 AO D4

C3 D2 C5

C9 D3 CB

D2 C9 CE

C6 C9 CC

BA 00 CE

CF D2 D3

D2 AO A3

CC C3 D5

C7 AE AE

AO Cl AO

C3 Cl CC

C5 00 FE

91 FB

FE A5

00 85

D7 00

06 07

06 07

06 07

80 00

AB 2B

DO 50

03 04

A9 E7

4E 54

41 41

45 41

49 41

4D 41

51 41

55 41

59 41

43 42

47 42

4B 42

4F 42

53 42

57 42

52 2A

Cl D2

D3 D5

CE A?

C4 C3

C5 C5

C2 D9

AO CD

CE C5

AO D9

C5 AO

00 D7

C7 CF

C3 Cl

C9 CF

00 D3

CF Cl

CD Cl

C6 D4

C5 D2

C9 C7

D4 C9

D2 CD

AO CF

CD Cl

C5 D3

D3 D3

CE 00

D3 C9

Cl AO

C5 D2

CE CF

CF CD

D4 C5

00 CD

D2 D3

D4 CF

AO CF

DO CF

00 CD

D2 D3

C2 CF

C9 C7

C2 CC

C9 CE

AE 00

00 DO

CF BA

C5 CE

AO CF

D4 C5

C5 CE

CF AO

00 C5

00 D2

CC Cl

AE 00

D3 DO

C3 AO

FE FE

C8 DO

FC C9

F2 20

00 04

07 04

07 04

07 00

BO 29

A8 50

DO 00

3C 22

81 E9

46 00

42 41

46 41

4A 41

4E 41

52 41

56 41

5A 42

44 42

4B 42

4C 42

50 42

54 42

58 2A

C5 D8

C5 AO

D2 C5

BF 00

Cl CC

C4 C3

AO CB

Cl D2

D7 BA

CF D5

A8 D9

C9 C4

D4 CF

CC C3

CE AO

Cl D6

C4 BA

D4 BA

AC AO

AC AO

C8 D4

C6 D9

Cl D4

C6 AO

CC AO

BA 00

AO D2

DO D2

CE C7

D4 D2

00 CE

D5 C7

AO D4

D2 AO

CF D6

CF D2

DO AO

C6 AO

D3 C9

CF D6

CF D2

D4 D4

CB D4

CF C3

D4 C9

D3 CC

D2 C9

AO AO

AC AO

D2 AO

D2 BF

Cl CD

C5 D2

D2 D2

C5 C3

D4 C9

CE CF

C5 C5

C6 C9

FE BA

F9 11

26 8F

65 74

04 A7

04 92

04 9A

80 17

AB BB

DO 90

01 BO

3C 22

2D A5

2C EF

43 DB

47 B9

4B 17

4F 74

53 Dl

57 2F

41 74

45 E9

49 47

4D A4

51 02

55 5F

45 7B

C9 AF

D9 19

AO E3

D3 E4

C3 SO

Cl ID

C5 75

D4 E8

AO 68

AO F9

AF 70

D4 65

BA IB

D5 AF

C9 42

C5 9D

00 OB

AO 8E

C3 97

cf ao

AO D4

BF 2B

BA 63

C4 4F

DO FD

8D 8B

C5 70

CF BB

AO A5

Cl 32

CF 86

CB 5F

CF 67

C4 71

C5 80

AO 66

CC BO

CE OC

D4 61

C5 OD

AO BE

CF 33

AO 03

CB 2C

CE B8

CF 72

CE AC

D3 12

C4 5D

DO C3

00 SE

C5 45

D2 6B

CF BO

Cl AF

CE 5D

D4 C2

C4 CA

CC 7B

FE F5

102 COMPUTE! February 1986

3540: 25 BO 33 AO 00 A9 03 20 A6 
3548: 81 OC 20 87 00 DO EB A9 84 
3550: 00 FO 02 A9 02 BO 9B 25 74 
355BI 18 20 02 20 BO 09 AD lC 3A 
3560: 23 BO 90 25 4C 60 10 AO BB 
3568: 00 Bl 19 29 FC BO 90 25 73 
3570: 20 62 20 20 3~ lC 60 AE 58 
3578: A6 25 CA CA CA CA 8D 00 82 
35BO: 02 C9 45 DO 7B E8 BO 00 F6 
358BI 02 BO AB 25 Ea BO 00 02 SF 
3590: 38 E9 30 BO 9A 25 EB BO 69 
35981 00 02 38 E9 30 AE 9A 25 BF 
35AO: FO 06 IB 69 OA CA DO FA B6 
35A8: BO 99 25 AD AB 25 C9 20 72 
35BOI FO 4C A2 00 AO 00 BO 00 7B 
35B81 02 C9 45 FO 08 EB C9 2E F3 
3SCO: FO F4 C8 DO Fl BS BC AB 70 
35C8: 25 AD 99 25 38 ED AS 25 AC 
35001 80 99 25 A2 01 AO 01 SO 81 
3508: 00 02 EB C9 2E FO F8 C9 6E 
35EO: 45 FO 06 99 00 02 CB DO EE 
35E81 EE A9 30 AE 99 25 99 00 SA 
35FO: 02 C8 CA 00 F9 A9 00 99 05 
3SF81 00 02 8C A6 25 60 CE 99 Cl 
3600: 2S A2 00 AO 00 BO 00 02 AA 
36081 EB C9 2E FO FB C9 45 FO 9A 
3610: 06 99 BO 02 CB DO EE A9 27 
36181 00 99 BO 02 A9 2E BO 00 3C 
3620: 02 AE 99 25 A9 30 90 00 OB 
3628: 02 CA DO FA A2 00 AC 99 lA 
3630: 2S C8 BO 80 02 99 00 02 99 
363B: FO 04 EB C8 DO F4 8C A6 El 
3640: 25 60 20 6F 09 A9 04 B5 CE 
3648: 29 A9 00 B5 28 85 24 AD 59 
36501 61 25 38 E5 OB A8 AD 62 Be 
36SBI 2S ES 09 20 SC IE 60 20 30 
3660: F2 E2 20 34 ED A9 01 85 E3 
366B: FC A9 00 B5 F8 20 54 09 28 
3670: 60 AO 01 81 IS FO E7 A9 86 
367B: 00 91 IB BB 91 IB Bl 19 AA 
36BO: 29 03 C9 02 DO 09 C8 81 B9 
3688: 19 A8 Bl 19 4C 8F IE C8 19 
36901 91 19 85 FB 18 6S 19 80 A2 
36981 91 IE AS 19 80 84 IE AS CC 
36AO: lA 80 85 IE 69 00 80 S2 2F 
36A81 IE A5 09 38 ED 82 IE AA 5 3 
3680: E8 AO 00 89 FF FF 99 FF 88 
36981 FF C8 DO F7 EE 82 IE EE 5E 
36CO: 85 IE CA DO EE AS 08 38 4C 
36C81 E5 FB 85 08 AS 09 E9 00 70 
36001 85 09 AD SF 25 85 FD AD 06 
36081 60 25 85 FE AO 01 81 FO C9 
36EO: FO 22 38 88 81 FD E5 19 48 
36EBI 80 99 25 C8 81 Fo E5 lA IF 
36FO: 00 99 25 90 OF 88 81 Fo F3 
36F8: 38 E5 FE 91 Fo C8 91 Fo 08 
3700: E9 00 91 FO C8 FO 03 C8 4E 
37081 DO 04 E6 FE C8 AS FE C5 81 
37101 6C DO CS 60 A9 23 AO 8A OE 
3718: 20 3E 09 20 25 09 C9 59 8 3 
37201 DO 03 4C 00 C6 4C 7C 09 AA 
37281 AD A9 25 85 10 AD AA 25 EE 
3730: a5 IE 18 20 02 20 AD A8 85 
37381 25 BO 98 25 AD AD 25 80 SE 
3740: 90 25 AD AC 25 80 9C 25 05 
37481 4C 88 22 4B A5 10 80 A9 2E 
37501 25 AS IE 80 AA 25 AD 98 38 
37581 25 80 A8 25 AD 90 25 80 40 
37601 AD 25 AD 9C 25 Bo AC 25 4C 
376BI 68 E9 41 30 BB FO 06 C9 28 
37701 02 BO B5 A9 lA 85 10 20 9E 
37781 81 00 E9 40 30 AA FO A8 B7 
37801 C9 18 80 A4 18 65 10 C9 55 
37881 33 BO 90 85 10 20 Bl 00 95 
37901 80 96 20 4A EC 20 36 09 03 
37981 C9 00 DO BC CO 00 FO BB 3F 
37AO: CO C9 BO 84 84 IE 38 20 60 
37A81 02 20 90 07 AD 9B 25 C9 92 
37BOI 01 DO 03 4C 25 IF AO 02 El 
37981 A2 00 Bl 19 C9 2A FO F3 00 
37CO: 91 19 90 00 02 C8 E8 CC 03 
37C81 9C 25 DO F4 A9 00 90 00 CO 
37001 02 AS B8 48 A5 B9 48 AO 8A 
370BI 00 A9 02 20 81 OC 68 85 86 
37EOI B9 68 B5 98 AD A9 25 85 66 
37E8. 10 AD AA 25 85 IE 18 20 ED 
37FOI 02 20 AD A9 25 80 99 25 94 
37F81 AD AD 25 BO 90 25 AD AC 90 
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38001 25 80 9C 25 60 08 
3B081 CA B6 18 A9 C8 85 
3810: A9 00 A2 08 6A 66 
38181 03 IB 65 lC CA 10 
3820: lC A6 IE CA 8A 18 
3B28: BS 18 AS lC 69 00 
3830: 06 19 26 lC AS lC 
38381 25 85 lC AO 01 91 
3840: 03 2B IB 60 AA 88 
3B48: 85 19 B6 lA 28 90 
3850: 19 29 03 BD ~9 25 
3858: 29 FC 80 90 25 CB 
38601 an 9C 25 ~8 60 20 
38681 AD 9B 25 C9 02 FO 
3870: 9C 25 EE 9C 25 AO 
38781 08 91 18 CB AS 09 
3880: 88 AD 98 25 00 90 
38881 08 CB AD 9C 25 91 
3890: A2 00 BO 00 03 91 
3898: EB CC 9C 25 DO F4 
38AO: 20 20 20 21 EE A6 
38A8. A6 25 38 AD A6 25 
38BO: 25 80 9C 25 AC Ab 
3898: 9C 25 91 08 A2 00 
38CO: 00 03 91 08 C8 E8 
3BC8: 25 DO F4 AO 00 AS 
3800: 19 C8 AS 09 91 19 
3808: 9B 25 00 90 25 91 
38EO: AD A6 25 91 08 CB 
3BEBI 90 FE 01 91 OB C8 
38FO: A6 25 DO F4 AS 08 
3BF81 9C 25 90 06 A5 09 

A6 10 09 
lC 18 2A 
19 90 DO 
F5 85 86 
65 lEI 53 
85 lC 09 
60 60 C9 
19 DO FF 
91 19 39 

91 
aE 

14 Bl 
81 19 
91 19 FO 
bE 1£ 6:' 
32 EE FE 
00 A5 71 
91 IB DO 
25 91 21 
08 CB F6 
OB C8 41 
4C Fl 78 
25 EE 2C 
60 9C 08 

F4 
0 7 
C4 
EO 

25 AD 
C8 BO 
CC 9C 
08 91 
88 AD Fo 
08 C8 2 4 
A2 02 3A 
E8 EC 5 3 
18 60 52 
C9 98 11 

3900: FO OF A5 08 18 60 9C 25 9B 
390Bl 85 08 AS 09 69 00 8S 09 E3 
3910: 60 A9 00 A8 91 19 C8 91 C3 
39181 19 A9 24 AO 79 20 3E 09 

aD 
08 
00 

F2 
2E 
01 
22 

3920: AS 10 80 64 25 AS IE 
39281 65 25 A2 FO 9A 4C 7C 
3930: BA 8E AE 25 A2 00 AO 
3938: 90 
3940: C9 29 
39481 E8 EC 

00 03 C9 28 DO 01 C8 05 
01 88 90 00 03 C9 
25 DO EA CO 00 04 
88 22 A9 00 48 OE 
9B A9 03 85 El9 F9 
90 51 C9 20 FO 55 

DO 
9C 
4C 
85 
00 

39501 
3958: 
3960: 
3968: 
3970: 
3978: 
3980: 

FO 03 
A9 00 

al 
C9 

20 
40 
45 
15 
07 
20 39881 

3990: 48 
3998: 86 
39AOI 

2B FO 
C9 SO FO 
C9 41 FO 
C9 40 FO 
48 IF 4C 

49 
25 
oa 
OF 
a6 
20 
00 
A9 
al 
DA 
FO 
Ea 
FO 
C9 
4C 
FO 

C9 2E FO 27 
C9 28 FO A2 
C9 42 FO 14 
4C 88 22 DC 
21 A9 01 54 
05 12 4C 70 
C9 49 FO 78 
AE AO 21 45 
00 4C 96 ES 39A81 

39BO: 
39B8: 
39COI 
39C81 
39001 
39081 
39EO: 
39E8J 
39FO: 
39F81 
3AOOI 
3A081 
3AI01 
3A181 
3A201 

03 
20 
21 
EC 
C9 
30 
2F 
C9 

4C 
21 
4C 
F9 
82 
20 
2a 
Ea 
FO 
29 

FO 14 
54 22 
02 E6 
12 86 
23 DO 
22 A6 
23 00 
E8 AS 
AO 48 

3A28: A5 90 
3A30: 21 FO 
3A381 FO 06 
3A401 68 20 
3A481 01 99 
3A501 F5 8C 
3A581 85 FB 
3A601 6B 85 
3A68: A7 68 
3A701 8S A-A 
3A781 OA A8 
3A801 99 09 
3A881 A5 90 
3A90J 07 
3A981 23 
3AAOI F5 
3AA8: 00 

80 
99 
A9 
as 

3ABO: 08 85 

50 21 
20 Bl 
B8 22 
EA 20 
49 OF 
87 00 
FO 35 
C9 2A 
26 E8 
FO 0 3 

01 
DC 

C9 
4C 
89 4C 
06 68 
03 23 
06 68 
03 23 
A2 48 
AS 9F 
48 AS 

4C 
54 

58 
20 
34 ED 
00 02 
A6 25 

85 
68 

Al 
7a 
C9 
2a 
SE 
aa 
07 

21 E6 

20 4A 56 
A2 02 51 
20 FO OE 
Ea C9 39 
FO 21 35 
22 68 F9 
48 20 6E 
9B DO 4C 

a6 
48 
90 
48 

21 4C 53 40 
A8 B9 03 BB 
10 20 54 69 
A8 99 03 09 

90 FO 20 72 lC 
AS Al 48 AS AE 
48 A5 9E 48 04 
06 48 4C SO 81 
69 EA 68 48 51 
22 4C 33 22 BA 
AO 00 89 00 CE 
FO 03 C8 DO 99 
4C 74 10 68 EO 
FC 68 85 0 7 8F 
85 A6 68 B5 C2 

68 
AS 
85 
45 
A5 
23 
60 
A6 

A8 68 85 A9 68 18 
A2 85 A8 A~ 07 52 
FC 48 A5 F9 48 99 
48 B9 OA 23 48 02 
AE AE 25 9A A9 17 
25 AO 00 99 83 OF 

00 02 C8 CO 07 
00 99 00 02 60 
F9 A9 03 85 FO 
FC A9 20 85 FE 

DO 
A9 
A9 
AO 

40 
86 
6C 
7A 

3AB8: 0091 FO 91 FB C8 00 F9 11 
3ACOI E6 FC E6 FE AS FC C9 26 8F 
3ACBI DO EF A9 00 85 F2 20 65 74 
3AOO: 06 4C 02 07 00 00 04 04 A7 
3A08: 05 05 06 06 07 07 04 04 92 
3AEO: 05 05 06 06 07 07 04 04 9A 
3AE8: 05 05 Ob 06 07 07 00 80 17 
3AFO. 00 80 00 80 00 80 28 A8 88 
3AF81 28 A8 28 A8 28 A8 50 DO 90 
3900. 50 DO 50 DO SO DO 00 01 90 
39081 02 02 03 03 04 3C 22 3C 22 
3810: 22 CO E7 A9 E7 81 E9 20 A5 
3BIB: 22 96 EE 4E 54 46 00 2C EF 
3920. 40 40 41 41 41 42 41 4 3 DB 
3928: 41 44 41 45 41 46 41 47 B9 
3930: 41 4B 41 49 41 4A 41 49 17 
39381 41 4C 41 40 41 4E 41 4F 74 
3840: 41 50 41 51 41 52 41 53 01 
3848: 41 54 41 55 41 56 41 57 2F 
3950: 41 58 41 59 41 SA 42 41 74 
39581 42 42 42 43 42 44 42 45 E9 
3B60: 42 46 42 47 42 48 42 49 47 
39681 42 4A 42 49 42 4C 4 2 40 A4 
3870: 42 4E 42 4F 42 SO 42 51 02 
3978: 42 52 42 53 42 54 42 55 SF 
3B80: 42 56 42 57 42 58 2A 45 78 
3888. 52 S2 4F 52 2A C5 08 C9 AF 
3890: 04 SA AO Cl 02 CS AO 09 19 
3998: CF OS AO 03 05 02 C5 AD E3 
39AO: A8 09 AF CE A9 BF 00 03 E4 
39AB: DO C5 CS C4 C3 C l CC C3 80 
3B90 : 00 03 DO CS C5 C4 C3 ClIO 
3988: CC C3 AO C2 09 AO CB C5 75 
38 CO : 06 C9 CE AO CO Cl 02 04 E8 
39C8 : C9 CE 00 CE CS 0 7 BA AO 68 
3900 : Cl 02 CS AO 09 CF 05 AO F9 
3908: 03 05 02 C5 AO AB 09 AF 70 
38EO: CE A9 BF 00 07 C9 C4 04 65 
39E8: CB SA 00 C7 CF 04 CF BA lEI 
38FO: 00 02 CS C3 Cl CC C3 05 AF 
39F8: CC Cl 04 C9 CF CE AO C9 42 
3COO: 03 AO CF 00 03 Cl 06 C5 90 
3C08: 9A 0 0 CC CF Cl C4 SA 00 OB 
3CI 0 : C6 CF 02 CD Cl 04 BA AO 8E 
3C18: AO CC C5 C6 04 AC AO C3 9 7 
3C20 : C5 CE 04 C5 02 AC AO CF 80 
3C28: 02 AO 02 C9 C7 C8 04 AO 04 
3C30: CA OS 03 04 C9 C6 09 SF 28 
3C38: 00 C6 CF 02 CO Cl 04 BA 63 
3C40: AO AO A3 AO CF C6 AO C4 4F 
3C48: CS C3 C9 CO Cl CC AO DO FD 
3C50: CC Cl C3 C5 03 SA 00 80 8E1 
3C5B: DO 02 C5 0 3 0 3 AO 02 C5 70 
3C60 : 04 OS 02 CE 00 DO 02 CF 98 
3C68: C3 C5 03 03 C9 CE C7 AO AS 
3C70 : C4 Cl 04 Cl AO 04 02 Cl 32 
3C78: CE 03 C6 C5 02 00 CE CF 86 
3C80 : 04 AO C5 CE CF 05 C7 C8 SF 
3C881 AO 02 CF CF CO AO 04 CF 67 
3C90 : AO C5 CE 04 C5 02 AO C4 7 1 
3C981 Cl 04 Cl 00 CD CF 06 CS 8 0 
3CAO: AO C3 05 02 03 CF 02 AO 66 
3CA8 : 04 CF AO 04 CF 00 AO CC 80 
3C90: CS C6 04 AO CF C6 AO CE OC 
3C98: C5 07 AO DO CF 03 C9 04 bl 
3CCO: C9 CF CE 00 CD CF 06 C5 00 
3CC8: AO C3 05 02 03 CF 02 AO BE 
3 COO: 04 CF AO C2 CF 04 04 CF 33 
3COBI CD AO 02 C9 C7 C8 04 AO 03 
3CEO: CF C6 AO C2 CC CF C3 CB 2C 
3CEB: 0 0 DO 02 C9 CE 04 C9 CE 98 
3CFO: C7 AE AE AE 00 03 CC CF 72 
3CF8: 04 AO A3 00 DO 02 C9 CE AC 
3 000: 04 AO 04 CF 9A AO AO 03 12 
3 008 : C3 02 C5 C5 CE AC AO C4 50 
3 01 0 : C9 03 C9 AO CF 0 2 AO DO C3 
3 0 181 02 C9 CE 04 C5 02 SF 00 BE 
3 020 : C6 C9 CC C5 CE Cl CO C5 4S 
30281 BA 00 CE CF AO C5 02 02 68 
3030 : CF 02 03 00 C5 02 02 CF BO 
3038: 02 AO A3 00 02 CS C3 Cl AF 
3 040 : CC C3 05 CC Cl 04 C9 CE 50 
3048: C7 AE AE AE 00 CE CF 04 C2 
3 050 AO Cl AO 03 DO C5 C5 C4 CA 
3 058 C3 Cl CC C3 AO C6 C9 CC 78 
3060 C5 00 FE FE FE FE 9A FE F5 
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Telecomputing Today
Arlan R. Levitan

Gadgets For Better Telecomputing

I've got a confession to make. I'm a

hopeless gadget freak. Every time I

see a new piece of equipment that I

suspect will make my telecomput

ing time more productive, I go for it.

Friends who drop in for the

first time invariably comment on

the number of phones in our com

puter room. So did the phone com

pany technician who installed

them. I still remember the puzzled

look on her face. "Four phone

lines? " she asked. "I don't mean to

be nosy, but what are you going to

do with them?"

"One for me and three for the

computers," I kidded. "They get

kinda lonely during the day and

like to call their friends. You saw

WarGames, didn't you?"

"Uh...sure," she replied, prob

ably wondering if I was a bookie, a

psychopathic telephone solicitor, or

just a plain nut.

All kidding aside, a dedicated

phone line for your computer can

be a real plus, especially if you want

to receive ordinary phone calls

while you're online. It can also help

segregate billing for your computer-

related calls from your regular

phone use.

If you do take voice calls dur

ing your online sessions, jamming

the phone handset between your

shoulder and tilted head while

hunched over a keyboard for an

hour may leave you looking like a

computerized Quasimodo. The so

lution? A gadget, of course. A

hands-free phone device, such as a

speakerphone or lightweight NASA-

style headset, allows comfortable

conversation while you pound

away at your keyboard.

Surges And Spikes

Practically everyone knows about

surge protectors and the potential

dangers of power-line spikes. Yet,

although many hobbyists have tak

en steps to protect their equipment

against surges from AC power out

lets, the danger of surges traveling

over telephone lines into computer

equipment is usually ignored. Tele

phone line surges are relatively

rare, but my buddy Fred discovered

that all of his AC surge protection

was for naught when a nearby

lightning strike sent some particu

larly nasty spikes into his modem,

which was connected to his Atari

system. Every piece of equipment

in the loop was damaged.

At $12.95, Radio Shack's tele

phone line surge protector (Part

#43-102) is reasonably priced in

surance. It installs between your

modular wall plug and modem. For

those who wish to add another lev

el of surge isolation, Data Spec

(20120 Plummer Street, Chats-

worth, CA 91311), a manufacturer

of telecomputing-related goodies,

also sells an RS-232 surge protector

(Part #RS232SP-300) that installs

between your modem and com

puter using a standard 25-pin RS-

232 connector.

Many terminal programs pro

vide a printer on/off feature for

those who wish to keep a paper

record of their telecomputing ses

sions. This feature is of limited val

ue if you use transmission speeds

faster than 300 baud. Not many

printers can keep up with sustained

data rates of 120 characters a sec

ond or more. When the printer gets

behind, the terminal program

usually sends an XOFF (CTRL-S)

character to the remote system,

halting the flow of incoming data

until the printer catches up. Then it

sends an XON (CTRL-Q) character

to resume data transmission. The

XON/XOFF cycle goes on ad nau-

seum, putting a damper on effective

transmission speed.

A printer buffer sitting be

tween your system and printer will

happily gobble up all the data in

tended for posterity and control the

printer. Printer buffers are available

with varying amounts of memory

ranging from 8K to 2 megabytes.

The most cost-effective approach,

for those handy with a screwdriver,

is to buy an 8K buffer that is user-

expandable to at least 128K. The

chips to upgrade from 8K to 128K

can be bought for less than $15.

Even if you prefer to save the in

coming data to disk first and print it

out later, a printer buffer can cut the

amount of time that your computer

is tied up by 90 percent or more.

Hi, BOBs

People who own several computers

often use RS-232 switch boxes to

toggle modems between machines

and transport data between sys

tems with incompatible disk for

mats. A carefully thought-out

switching system can eliminate the

drudgery of manually swapping

multiple RS-232 cables, allowing

changes in cabling with a flick of

the wrist. There are dozens of dif

ferent switch boxes of varying com

plexity and function. The catalogs

of Black Box Corporation (Box

12800, Pittsburgh, PA 15241), MFJ

Enterprises (921 Louisville Road,

Starkville, MS 39759), and Data

Spec will give those who'd rather

switch than fight a good idea of

what's available.

If you like to make your own

cables, these companies also sell

some handy diagnostic tools called

Break Out Boxes (BOBs). BOBs are

typically installed in an RS-232 ca

ble link that is having problems.

The best BOBs have Light Emitting

Diodes (LEDs) to indicate the elec

trical status of each line in the link,

plus jumpers for testing the effect of

wiring changes before whipping

out the soldering iron. ©
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Arion R. Levi ton 

Gadgets For Better Telecomputing 
I've got a confession to make. I'm a 
hopeless gadget freak. Every time I 
see a new piece of equipment that I 
suspect will make my telecomput­
ing time more productive, I go for it. 

Friends who drop in for the 
first time invariably comment on 
the number of phones in our com­
puter room. So did the phone com­
pany technician who installed 
them. I still remember the puzzled 
look on her face. "Four phone 
lines? " she asked. " I don' t mean to 
be nosy, but what are you going to 
do with them?" 

"One for me and three for the 
computers," I kidded. " They get 
kinda lonely during the day and 
like to call their friends. You saw 
WarGames, didn't you?" 

" Uh ... sure," she replied, prob­
ably wondering if I was a bookie, a 
psychopathic telephone solicitor, or 
just a plain nut. 

All kidding aside, a dedicated 
phone line for your computer can 
be a real plus, especially if you want 
to receive ordinary phone calls 
while you're online. It can also help 
segregate billing for your computer­
related calls from your regular 
phone use. 

If you do take voice calls dur­
ing your online sessions, jamming 
the phone handset between your 
shoulder and tilted head while 
hunched over a keyboard for an 
hour may leave you looking like a 
computerized Quasimodo. The so­
lution? A gadget, of course. A 
hands-free phone device, such as a 
speakerphone or lightweight NASA­
style headset, allows comfortable 
con versation whil e you pound 
away at your keyboard. 

Surges And Spikes 
Practically everyone knows about 
surge protectors and the potential 
dangers of power-line spikes. Yet, 
although many hobbyists have tak­
en steps to protect their equipment 
against surges from AC power out-

lets, the danger of surges traveling 
over telephone lines into computer 
equipment is usually ignored. Tele­
phone line surges are relatively 
rare, but my buddy Fred discovered 
that all of his AC surge protection 
was for naught when a nearby 
lightning strike sent some particu­
larly nasty spikes into his modem, 
which was connected to his Atari 
system. Every piece of equipment 
in the loop was damaged. 

At $12.95, Radio Shack's tele­
phone line surge protector (Part 
#43-102) is reasonably priced in­
surance. It installs between your 
modular wall plug and modem. For 
those who wish to add another lev­
el of surge isolation, Data Spec 
(20120 Plummer Street, Chats­
worth, CA 91311), a manufacturer 
of telecomputing-related goodies, 
also sells an RS-232 surge protector 
(Part #RS232SP-300) that installs 
between your modem and com­
puter using a standard 2S-pin RS-
232 connector. 

Many terminal programs pro­
vide a printer on/off feature for 
those who wish to keep a paper 
record of their telecomputing ses­
sions. This feature is of limited val­
ue if you use transmission speeds 
faster than 300 baud. Not many 
printers can keep up with sustained 
data rates of 120 characters a sec­
ond or more. When the printer gets 
behind, the terminal program 
usually sends an XOFF (CTRL-S) 
character to the remote system, 
halting the flow of incoming data 
until the printer catches up. Then it 
sends an XON (CTRL-Q) character 
to resume data transmission . The 
XON/ XOFF cycle goes on ad nau­
seum, putting a damper on effective 
transmission speed. 

A printer buffer sitting be­
tween your system and printer will 
happily gobble up all the data in­
tended for posterity and control the 
printer. Printer buffers are available 

with varying amounts of memory 
ranging from BK to 2 megabytes. 
The most cost-effective approach, 
for those handy with a screwdriver, 
is to buy an BK buffer that is user­
expandable to at least 12BK. The 
chips to upgrade from BK to 12BK 
can be bought for less than $15 . 
Even if you prefer to save the in­
coming data to disk first and print it 
out later, a printer buffer can cut the 
amount of time that your computer 
is tied up by 90 percent or more. 

HI, BOBs 
People who own several computers 
often use RS-232 switch boxes to 
toggle modems between machines 
and transport data between sys­
tems with incompatible disk for­
mats. A carefully thought-out 
switching system can eliminate the 
drudgery of manually swapping 
multiple RS-232 cables, allowing 
changes in cabling with a flick of 
the wrist. There are dozens of dif­
ferent switch boxes of varying com­
plexity and function. The catalogs 
of Black Box Corporation (Box 
12 BOO, Pittsburgh, PA 15241), MFJ 
Enterprises (921 Louisville Road, 
Starkville, MS 39759), and Data 
Spec will give those who'd rather 
switch than fight a good idea of 
what's available. 

If you like to make your own 
cables, these companies also sell 
some handy diagnostic tools called 
Break Out Boxes (BOBs). BOBs are 
typically installed in an RS-232 ca­
ble link that is having problems. 
The best BOBs have Light Emitting 
Diodes (LEOs) to indicate the elec­
trical status of each line in the link, 
plus jumpers for testing the effect of 
wiring changes before whipping 
out the soldering iron. @ 
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The Beginners Page
fbm R. Halfhill. Editor

The Hidden Numbers Behind Strings

We dropped a tidbit in last month's

column that we promised to explain

later—that the alphabetic charac

ters on a monitor screen are merely

an outward illusion displayed by

computers for our convenience. In

ternally, computers deal with num

bers and only with numbers. This

has some important implications

when you work with character

strings in BASIC.

Consider a short routine that

asks a user to answer either "yes"

or "no" to a question, and which

then branches to another part of the

program depending on the re

sponse. Here's how it might look:

10 DIM AS(1):REM This line for Atari

only

20 PRINT "DO YOU WISH TO

CONTINUE (Y/N)";

30 INPUT A$

40 IF A$= "Y" THEN GOTO 60

50 IF A$ = "N" THEN END

60 PRINT "Program continues here..."

There are a couple of problems

with this routine that aren't imme

diately apparent. At first glance, it

seems solid enough: Line 20 asks

the question; line 30 fetches and

stores the keypress in the string

variable A$; line 40 branches to line

60 if the keypress was the letter Y;

and line 50 ends the program if the

keypress was the letter N.

One problem is a design flaw

that doesn't have anything to do

with character strings per se: The

routine doesn't check for any key

presses besides Y or N. If the user

types another key by mistake—or

on purpose, just to be mischie

vous—both IF-THEN tests fail and

the program drops through to line

60 as if Y were pressed. There are

various approaches to this problem,

but one quick solution is to insert

line 55 GOTO 20 so the question

repeats after each invalid response.

The Computer Is Blind

The main problem we're concerned

about, however, has to do with the

way computers interpret alphabetic

characters. Lines 40 and 50 check

for Y or N. But what happens if the

user presses a lowercase y or n? This

can easily happen if the CAPS

LOCK key or its equivalent isn't

pressed when the program runs.

Since this routine doesn't check for

y or n, both IF-THEN tests fail and

the program drops through to line

60 as if Y were pressed—which

may not have been the user's inten

tion at all. Or, if you inserted line

55, the routine keeps pestering the

user for a response even though

he's frantically pressing what

seems to be the right key.

Now, practically anybody who

has satisfactorily completed first

grade can tell a big Y from a small y

or a big N from a small n. But since

a computer can't actually see these

characters, it can't tell them apart

by sight. Instead, it tells characters

apart by assigning each one a

unique number. Therefore, to a

computer, the characters Y and y

are as different as A and Z.

To see this for yourself, type

PRINT ASC("Y") and press RE

TURN. The computer should print

the number 89 on the screen. This is

the ASCII value for the uppercase Y

character. ASCII stands for Ameri

can Standard Code for Information

Interchange. It's a code developed

in the days of teletype terminals

which assigns a unique number to

each character; the uppercase alpha

bet from A-Z is numbered 65-90.

The ASC() function in BASIC lets

you determine any character's

ASCII value.

Now type PRINT ASC("y")

and press RETURN. Since the low

ercase ASCII alphabet is numbered

96-122, the ASCII value of y is 121

on nearly all computers. Exceptions

are the Apple 11+ and most Com

modore computers (save for the

Amiga). You can't type this state

ment on the Apple 11+ because it

lacks lowercase characters. And on

the Commodore computers, you

can't type lowercase characters

without switching to the alternate

character set (press SHIFT-

Commodore key). In the standard

character set, the ASCII value of

uppercase Y is 89, as usual; but

when you switch to the alternate

set, the ASCII value of the lowercase

y is 89, and the ASCII value of the

uppercase Y becomes 217.

Despite these exceptions, you

can see the point: Computers han

dle everything in terms of numbers,

so you have to take this into ac

count when writing programs. One

way to fix the branching routine

above is to substitute these lines:

40 IF A$ = "Y" OR A$= "y" THEN

GOTO 60

50 IF A$="N" OR A$= "n" THEN END

Censored Characters?

There's another function in BASIC

which is the opposite of ASC()—it

takes a number and tells you the

corresponding ASCII character. Try

entering the statement PRINT CHR$

(89). The result is the uppercase Y.

Interestingly, some ASCII val

ues represent characters which we

can't print here—not because

they're obscene and COMPUTE! is a

family magazine, but because these

"characters" perform a function

rather than displaying a letter,

number, or symbol. For instance,

PRINT CHR$(125) clears the screen

on an Atari 400, 800, XL, or XE.

PRINT CHR$(147) does the same

thing on a Commodore 64, 128,

VIC, or PET/CBM. PRINT CHR$(7)

rings the internal bell on a Commo

dore 128 or PET/CBM, Apple, IBM,

or Atari ST.

To discover other things you

can do by printing these unprint

able characters, look for a table of

ASCII values in the back of your

computer manual or almost any

book on BASIC programming. ®
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The Hidden Numbers Behind Strings 

We dropped a tidbit in last month's 
column that we promised to explain 
later- that the alphabetic charac­
ters on a monitor screen are merely 
an outward illusion displayed by 
computers for our convenience. In­
ternally, computers deal with num­
bers and ollly with numbers. This 
has some important implications 
when you work with character 
strings in BASIC. 

Consider a short routine that 
asks a user to answer either "yes" 
or "no" to a question, and which 
then branches to another part of the 
program depending on the re­
sponse. Here's how it might look: 
10 DIM AS(1):REM This line for Atari 

only 
20 PRINT "DO YOU WISH TO 

CONTINUE (YIN)"; 
30 INPUT AS 
40 IF A$- "Y" THEN GOTO 60 
50 IF AS- "N" THEN END 
60 PRINT ''Program continues here ... " 

There are a couple of problems 
with this routine that aren't imme­
diately apparent. At lirst glance, it 
seems solid enough: Line 20 asks 
the question; line 30 fetches and 
stores the keypress in the string 
variable A$; line 40 branches to line 
60 if the keypress was the letter Y; 
and line 50 ends the program if the 
keypress was the letter N. 

One problem is a design flaw 
that doesn't have anything to do 
with character strings per se: The 
routine doesn't check for any key­
presses besides Y or N. II the user 
types another key by mistake-or 
on purpose, just to be mischie­
vous-both IF-THEN tests fail and 
the program drops through to line 
60 as if Y were pressed. There are 
various approaches to this problem, 
but one quick solution is to insert 
line 55 GOTO 20 so the question 
repeats alter each invalid response. 

The Computer Is Blind 
The main problem we're concerned 
about, however, has to do with the 
way computers interpret alphabetic 
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characters. Lines 40 and 50 check 
for Y or N. But what happens if the 
user presses a lowercase y or n? This 
can easily happen if the CAPS 
LOCK key or its equivalent isn 't 
pressed when the program runs. 
Since this routine doesn't check for 
y or n, both JF-THEN tests fail and 
the program drops through to line 
60 as if Y were pressed-which 
may not have been the user's inten­
tion at all. Or, if you inserted line 
55, the routine keeps pestering the 
user for a response even though 
he 's frantically pressi ng what 
seems to be the right key. 

Now, practically anybody who 
has satisfactorily completed lirst 
grade can tell a big Y from a small y 
or a big N from a small n. But since 
a computer can't actually see these 
characters, it can't tell them apart 
by sight. Instead, it tells characters 
apart by assigning each one a 
unique number. Therefore, to a 
computer, the characters Y and y 
are as different as A and Z. 

To see this for yourself, type 
PRINT ASq" Y") and press RE­
TURN. The computer should print 
the number 89 on the screen. This is 
the ASCII vallie for the uppercase Y 
character. ASCII stands for Ameri­
can Standard Code for Information 
Interchange. It 's a code developed 
in the days of teletype terminals 
which assigns a unique number to 
each character; the uppercase alpha­
bet from A-Z is numbered 65-90. 
The ASCO function in BASIC lets 
you determine any cha racter's 
ASCII value. 

Now type PRINT ASq"y") 
and press RETURN. Since the low­
ercase ASCli alphabet is numbered 
96-122, the ASCII value of y is 121 
on nearly all computers. Exceptions 
are the Apple II + and most Com­
modore computers (save for the 
Amiga). You can't type this state­
ment on the Apple Il + because it 
lacks lowercase characters. And on 

the Commodore computers, you 
can't type lowercase characters 
without switching to the alternate 
character set (press SHIFT ­
Commodore key) . In the standard 
character set, the ASCII value ·of 
uppercase Y is 89, as usual; but 
when you switch to the alternate 
set, the ASCII value of the lowercase 
y is 89, and the ASCII value of the 
uppercase Y becomes 217. 

Despite these exceptions, you 
can see the point: Computers han­
dle everything in terms of numbers, 
so you have to take this into ac­
count when writing programs. One 
way to lix the branching routine 
above is to substi tute these lines: 
40 IF AS - "Y" OR AS - "y" THEN 

GOTO 60 
50 IF AS-"N" OR AS - "n" THEN END 

Censored Characters? 
There's another function in BASIC 
which is the opposite of ASCO- it 
takes a number and tells you the 
corresponding ASCII character. Try 
entering the statement PRINT CHR$ 
(89). The result is the uppercase Y. 

Interestingly, some ASCII val­
ues represent characters which we 
can't print here-not because 
they're obscene and COMPUTE! is a 
family magazine, but because these 
"characters" perform a function 
rather than displaying a letter, 
number, or symbol. For instance, 
PRINT CHR$(125) clears the screen 
on an Atari 400, 800, XL, or XE. 
PRINT CHR$(147) does the same 
thing on a Commodore 64, 128, 
VIC, or PET/CBM. PRINT CHR$(7) 
rings the internal bell on a Commo­
dore 128 or PET/CBM, Apple, IBM, 
or Atari ST. 

To discover other things you 
can do by printing these unprint­
able characters, look for a table of 
ASCII values in the back of your 
computer manual or almost any 
book on BASIC programming. @ 
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The Human Side Of Telecommuting

Several years ago I wrote in this

column about The Network Nation,

a book on human communication

via computer written by Starr Hiltz

and Murray Turoff (Addison-

Wesley, 1978). The authors made

several predictions in the book, in

cluding the speculation that com

puterized conferencing would be a

prominent form of communication

in most organizations by the mid-

1980s; would make it possible for a

large percentage of the labor force

to work at home during at least half

of the normal work week; and

would indirectly conserve sizable

amounts of energy by substituting

communication for travel.

Of 14 predictions made by

these authors, I want to focus on

just these three—not because they

haven't yet happened, but because

they were very reasonable predic

tions in 1978.

If these predictions were rea

sonable then, what has kept them

from coming true? Based on the

price of gasoline and the high quali

ty of our computer and communi

cations technology, telecommuting

seems ripe for development. Some

companies have expressed great in

terest in this style of working, espe

cially since it allows workers to

function as independent contrac

tors, thus reducing the employer's

overhead.

One company which has con

ducted an experiment in this field is

Avco Lycoming, one of the world's

leading manufacturers of gas tur

bine engines. Given the highly

technical nature of this company's

business, many of their employees

(software designers, for example)

are information workers who

would be suitable candidates for

telecommuting.

In September 1984, one of

these employees, Lee Jacko, had

asked to take part in a six-month

telecommuting experiment. The

company worked out the details

and arranged for it to be monitored

and evaluated by Drs. Herb Spirer

and Al Katz from the University of

Connecticut.

Water Cooler Conversation
Jacko's reason for trying this experi

ment was that she planned to be a

mother some day, and she wanted

to see if she could work effectively

in her home. The fact that commut

ing to work took one hour each way

probably contributed to her interest

as well. As a software designer and

programmer, jacko is comfortable

with computers, and the company

set up an IBM PC-XT in her home.

Early in the experiment it was

found that she needed to show up

at the office one day a week just to

stay in touch with her colleagues. In

retrospect, this is easy to under

stand. We don't often think about

it, but much of our information-

gathering is informal. We join a

conversation at the water cooler

that leads to a better way to solve a

problem, or we hear of a new job

opening in another division, and so

on. An amazing amount of valuable

information is exchanged informal

ly. Many years ago when I worked

for a Fortune 500 company, I found

that one of the best ways to spread

information was to "accidentally"

leave it in the office copier!

Jacko also quickly realized that

she was missing the benefits of reg

ularly scheduled group meetings.

As soon as this problem was identi

fied, a speakerphone was set up in

the conference room so she could

participate from home.

Jacko is not a loner. She likes

being where the action is, and was

afraid that this experiment might

hurt her career. By being out of

sight, she was afraid of being out of

mind as well. But in fact, her col

leagues were quite supportive and

she found that telecommuting

didn't hurt her career at all.

She cautions that telecommut

ing isn't for everyone, however. It

takes discipline to work without su

pervision. Even though she had

clearly set goals, it was her own

work habits that insured her dili

gence on the job. To help maintain

this discipline, she rose at the same

time as her husband each morning,

and got dressed just as though she

were leaving the house for work.

She worked from 8 a.m. to 6 p.m.,

and her only concession to being at

home was an occasional two-hour

lunch to compensate for her longer

work day. Both Jacko and her su

pervisor were very happy with the

quality of her work.

Social Animals
At the end of the six-month experi

ment, Jacko was ready to come back

to the office. The experience of

working at home was good, but she

missed being with her colleagues.

Now she believes she'd be happy
spending four days a week at home

for six months, followed by a two-

month stint in the office.

The researchers who studied

her during this experiment expect

ed to see morale problems, but

none appeared. In fact, Jacko main

tains that people who work well in

isolation would really blossom as

telecommuters.

The benefits of telecommuting

seem to be great, yet it still is not

popular. The reasons probably have

more to do with human nature than

with technology. We are social ani

mals and seek the company of our

peers. Whether it is a collection of

aborigines gathering around a water

hole, or a gathering of executives

around the water cooler, we need

face to face contact with other hu

mans on a regular basis. Perhaps

one day a week is enough time to

socialize in the office. More research

needs to be done. We understand

the technology; it is human nature

that we need to focus on now. ©
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The Human Side Of Telecommuting 
Several years ago I wrote in this 
column about The Network Nation, 
a book on human communication 
via computer written by Starr Hiltz 
and Murray Turoff (Addison­
Wesley, 1978). The authors made 
several predictions in the book, in­
cluding the speculation that com­
puterized conferencing would be a 
prominent form of communication 
in most organizations by the mid-
1980s; would make it possible for a 
large percentage of the labor force 
to work at home during at least half 
of the normal work week; and 
would indirectly conserve sizable 
amounts of energy by substituting 
communication for travel. 

Of 14 predictions made by 
these authors, I want to focus on 
just these three-not because they 
haven't yet happened, but because 
they were very reasonable predic­
tions in 1978. 

If these predictions were rea­
sonable then, what has kept them 
from coming true? Based on the 
price of gasoline and the high quali­
ty of our computer and communi­
cations technology, telecommuting 
seems ripe for development. Some 
companies have expressed great in­
terest in this style of working, espe­
cially since it allows workers to 
function as independent contrac­
tors, thus reducing the employer's 
overhead. 

One company which has con­
ducted an experiment in this field is 
Avco LYCOming, one of the world's 
leading manufacturers of gas tur­
bine engines. Given the highly 
technical nature of this company's 
business, many of their employees 
(software designer&, for example) 
are information workers who 
would be suitable candidates for 
telecommuting. 

In September 1984, one of 
these employees, Lee Jacko, had 
asked to take part in a six-month 
telecommuting experiment. The 

company worked out the details 
and arranged for it to be monitored 
and evaluated by Drs. Herb Spirer 
and Al Katz from the University of 
Connecticut. 

Water Cooler Conversation 
Jacko's reason for trying this experi­
ment was that she planned to be a 
mother some day, and she wanted 
to see if she could work effectively 
in her home. The fact that commut­
ing to work took one hour each way 
probably contributed to her interest 
as well. As a software designer and 
programmer, Jacko is comfortable 
with computers, and the company 
set up an IBM PC-XT in her home. 

Early in the experiment it was 
found that she needed to show up 
at the office one day a week just to 
stay in touch with her colleagues. In 
retrospect, this is easy to under­
stand. We don't often think about 
it, but much of our information­
gathering is informal. We join a 
conversation at the water cooler 
that leads to a better way to solve a 
problem, or we hear of a new job 
opening in another division, and so 
on. An amazing amount of valuable 
information is exchanged informal­
ly. Many years ago when I worked 
for a Fortune 500 company, I found 
that one of the best ways to spread 
information was to "accidentally" 
leave it in the office copier! 

Jacko also quickly realized that 
she was missing the benefits of reg­
ularly scheduled group meetings. 
As soon as this problem was identi­
fied, a speakerphone was set up in 
the conference room so she could 
participate from home. 

Jacko is not a loner. She likes 
being where the action is, and was 
afraid that this experiment might 
hurt her career. By being out of 
Sight, she was afraid of being out of 
mind as well . But in fact, her col­
leagues were quite supportive and 
she found that telecommuting 
didn't hurt her career at all. 

She cautions that telecommut­
ing isn't for everyone, however. It 
takes discipline to work without su­
pervision. Even though she had 
clearly set goals, it was her own 
work habits that insured her dili­
gence on the job. To help maintain 
this discipline, she rose at the same 
time as her husband each morning, 
and got dressed just as though she 
were leaving the house for work. 
She worked from 8 a.m. to 6 p.m., 
and her only concession to being at 
home was an occasional two-hour 
lunch to compensate for her longer 
work day. Both Jacko and her su­
pervisor were very happy with the 
quality of her work. 

Social Animals 
At the end of the six-month experi­
ment, Jacko was ready to come back 
to the office. The experience of 
working at home was good, but she 
missed being with her colleagues. 
Now she believes she'd be happy 
spending four days a week at home 
for six months, followed by a two­
month stint in the office. 

The researchers who studied 
her during this experiment expect­
ed to see morale problems, but 
none appeared. In fact, Jacko main­
tains that people who work well in 
isolation would really blossom as 
telecommuters. 

The benefits of telecommuting 
seem to be great, yet it still is not 
popular. The reasons probably have 
more to do with human nature than 
with technology. We are social ani­
mals and seek the company of our 
peers. Whether it is a collection of 
aborigines gathering around a water 
hole, or a gathering of executives 
around the water cooler, we need 
face to face contact with other hu­
mans on a regular basis. Perhaps 
one day a week is enough time to 
socialize in the office. More research 
needs to be done. We understand 
the technology; it is human nature 
that we need to focus on now. ~ 
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The World Inside the Computer
:red D'lgnazio, Associate Editor

Arjan Singh Khalsa: A Prophet Of Bionic Man

Bionic man.

What do these words bring to

mind? They make me think of sci

ence fiction, a TV show called The

Six Million Dollar Man, and Lee Ma

jors. Majors starred as the bionic

man we are most familiar with—

more machine, really, than human.

Humans as machines.

But a bionic man can also be a

blind person using a talking word

processor, or a victim of cerebral

palsy blowing into a puff switch to

activate a computerized wheelchair

or robotic arm. Here, technology

doesn't make a person more ma-

chinelike. Instead, it enables him or

her to be more fully human.

One person with this view of

bionic man is Arjan Singh Khalsa,

of Berkeley, California. From the tip

of his toes to the top of his white

turban, Khalsa is a man with a mis

sion: To shape technology in a hu

man image so it can become a

prosthetic extension of the human

mind and body. He is a proponent

of a new man/machine symbio

sis—a prophet of bionic man.

The Elegance Of

Technology

On the one hand, Khalsa is an

evangelist for technology and for its

potential to help people. On the

other hand, he is an arch-critic of

technology who condemns its dis

ruptive effects on people's lives. He

is also the founder and president of

Educational Software Review, a

"technology watchdog" company

that tests new educational software

from large corporations. And he is

producing his own products which

embody his goals to make technol

ogy more elegant.

"Elegant" is a word he uses a

lot. According to Khalsa, technol

ogy is elegant when it is a simple,

natural extension of a person's

mind or body; when it is immedi

ately useful; and when it is being

stretched to its limit—in the service

of human beings. Khalsa doesn't

believe a product is truly elegant

unless it can be used by both "en

abled" and disabled people.

For example, Educational Soft

ware Review is marketing a pro

gram called The Magic Music

Teacher (a $69.95 two-sided disk for

the Apple, and soon, for the Com

modore 64). Two key features of

The Magic Music Teacher are that it

can be operated by pressing only

two keys—or two switches, for a

disabled person; and when

equipped with an Echo/Cricket

speech synthesizer, it talks—so it

can be used by a blind person.

These features have made the pro

gram immensely popular with ev

eryone from the California School

for the Blind to the Boston Retarded

Children's Choir.

The Magic Music Teacher teach

es the children in the choir by using

the Suzuki method of hearing a

melody, then learning to repeat it.

The children quickly master the

two switches, and they begin

"playing" a musical instrument.

According to Khalsa, "The kids

laugh and rejoice when they use

the program. They are learning that

they can succeed at something.

Technology and music are increas

ing the joy in their lives."

It's no surprise that The Magic

Music Teacher is also a hit with

enabled children and adults. "No

body who has begun using the pro

gram has ever used it for less than a

half hour," says Khalsa. "It is too

easy, and too much fun."

Restoring The Sound

Educational Software Review's oth

er product is the flip side of this

same philosophy. After observing

dozens of children using computers

in classrooms, he noticed that many

good educational programs which

use sound are muted so other chil

dren won't be disturbed. "It's a

shame," says Khalsa. "The com

puter is one of our most powerful

learning tools, partly because it re
inforces learning with sound as

well as images. Then we "turn off

the sound."

Khalsa thinks this is an ex

ample of not properly fitting tech

nology to human beings. With the

flick of a switch, technology is dis

abling hearing children and render

ing them deaf. His solution is a

computer headset, the Littlejack

($24.95, with a volume control and

a connector that allows up to ten

children to listen together if they

plug their own headsets into an

adapter).

Khalsa is looking for licenses to

convert more existing products into

products appropriate for the 35 mil

lion disabled and handicapped peo

ple in the U.S. In addition, he's

trying out new inventions, like a

talking word processor. Khalsa says

his word processor is "like a huge

Speak 'N' Spell, only it can inter

face with a computer and is com

pletely programmable. For

example, Vietnamese kids can cray

on pictures in squares on regular

paper, then slip the paper on the

word processor's large, flat pad.

When they press the pictures, the

word processor will print out the

words in English describing the pic

tures; and it will say the words

aloud—in English and in Viet

namese."

For Khalsa, a disability can be

physical, mental, emotional, cultur

al—or technological. Machines

should never be allowed to disable

a person. Instead, they should en

able people and help them lead

richer, more human lives.

(To contact Arjan Singh Khalsa,

write Educational Software Review,

1400 Shattuck Avenue, Suite 774,

Berkeley, CA 94709.) ©
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Arjan Singh Khalsa: A Prophet Of Bionic Man 
Bionic ma'i . 

What do these words bring to 
mind? They make me think of sci­
ence ficti on, a TV show called Th e 
Six Million Dollar Man, and Lee Ma­
jors, Majors starred as the bionic 
man we are most familiar with­
more machine, really, than human. 
Humans as machines. 

But a bionic man can also be a 
blind person using a talking word 
processor, or a victim of cerebral 
palsy blowing into a puff switch to 
activate a computerized wheelchair 
or robotic arm. Here, technology 
doesn't make a person more ma­
chinelike. Instead, it enables him or 
her to be more fully human. 

One person with this view of 
bionic man is Arjan Singh Khalsa, 
of Berkeley, California, From the tip 
of his toes to the top of his white 
turban, Khalsa is a man with a mis­
sion: To shape technology in a hu­
man image so it can become a 
prosthetic extension of the human 
mind and body. He is a proponent 
of a new man/ machine symbiO­
sis-a prophet of bionic man. 

The Elegance Of 
Technology 
On the one hand, Khalsa is an 
evangelist for technology and for its 
potential to help people. On the 
other hand, he is an arch-critic of 
technology who condemns its dis­
ruptive effects on people's lives. He 
is also the founder and president of 
Educational Software Review, a 
" technology watchdog" company 
that tests new educational software 
from large corporations. And he is 
producing his own products which 
embody his goals to make technol­
ogy more elegant. 

"Elegant" is a word he uses a 
lot. According to Khalsa, technol­
ogy is elegant when it is a simple, 
natural extension of a person's 
mind or body; when it is immedi­
ately useful ; and when it is being 
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stretched to its limit-in the service 
of human beings. Khalsa doesn't 
believe a product is truly elegant 
unless it can be used by both " en­
abled" and disabled people, 

For example, Educational Soft­
ware Review is marketing a pro­
gram ca ll ed The Magic Music 
Teacher (a $69.95 two-sided disk for 
the Apple, and soon, for the Com­
modore 64), Two key features of 
The Magic Music Teacher are that it 
can be operated by pressing only 
two keys-or two switches, for a 
disab led pe rso n; a n d w h en 
equipped with an Echo/ Cricket 
speech synthesizer, it talks-so it 
can be used by a blind person. 
These features have made the pro­
gram immensely popular with ev­
eryone from the California School 
for the Blind to the Boston Retarded 
Children's Choir. 

The Magic Music Teach er teach­
es the children in the choir by using 
the Suzuki method of hearing a 
melody, then learning to repeat it. 
The children quickly master the 
two switches, and they begin 
" playing" a musical instrument. 
According to Khalsa, " The kids 
laugh and rejoice when they use 
the program. They are learning that 
they can succeed at something. 
Technology and music are increas­
ing the joy in their lives. " 

It 's no surprise that Th e Magic 
Music Teacher is also a hit with 
enabled children and adults. "No­
body who has begun using the pro­
gram has ever used it for less than a 
half hour," says Khalsa . '' It is too 
easy, and too much fun ," 

Restoring The Sound 
Educational Software Review's oth­
er product is the flip side of this 
same philosophy. After observing 
dozens of children using computers 
in classrooms, he noticed that many 
good educational programs which 
use sound are muted so other chil-

dren won't be disturbed. '' It's a 
shame," says Khalsa. "The com­
puter is one of our most powerful 
learning tools, partIy because it re­
inforces learning with sound as 
well as images. Then we' turn off 
the sound." 

Khalsa thinks this is an ex­
ample of not properly fitting tech­
nology to human beings. With the 
flick of a switch, technology is dis­
abling hearing children and render­
ing them deaf. His solution is a 
computer headset, the LittleJack 
($24.95, with a volume control and 
a connector that allows up to ten 
children to listen together if they 
plug their own headsets into an 
adapter) . 

Khalsa is looking for licenses to 
convert more existing products into 
products appropriate for the 35 mil­
lion disabled and handicapped peo­
ple in the US. In addition, he's 
trying out new inventions, like a 
talking word processor. Khalsa says 
his word processor is "like a huge 
Speak 'N' Spell, only it can inter­
face with a computer and is com­
pl e tely programmabl e. For 
example, Vietnamese kids can cray­
on pictures in squares on regular 
paper, then slip the paper on the 
word processor's large, flat pad. 
When they press the pictures, the 
word processor will print out the 
words in English describing the pic­
tures; and it will say the words 
aloud-in English and in Viet­
namese." 

For Khalsa, a disability can be 
physical, mental, emotional, cultur­
al-or technologica l. Machines 
should never be allowed to disable 
a person. Instead, they should en­
able people and help them lead 
richer, more human lives. 

(To contact Arjall Sillgh Khalsa, 
write Educatiollal Software Review, 
1400 Shattuck Avelllle, Suite 774, 
Berkeley, CA 94709.) @ 



INSIGHT: Atari
Bill Wilkinson

Avoiding Memory Confusion In Atari BASIC

After a couple of months of stand

ing on my soap box, I've decided to

step off and get back to business

again. Before I do, though, here's

one more little rant and rave: I can

now express my opinion of Atari's

new BASIC for the 520ST. In a

word: disappointing. Neither ST

Logo nor ST BASIC are viable pro

duction languages, which means

you can't write commercial applica

tions with them. Since even the C

compiler included in Atari's $300

software developer's package

doesn't support double-precision

arithmetic, limiting you to six deci

mal digits of precision, you'd better

be ready to purchase some lan

guage from an outside vendor if

you're serious about doing any pro

gramming on the ST machines.

Several months ago, I asked all

you loyal readers to send me a post

card or letter giving ratings to the

best or worst Atari-oriented books.

Although I was a little under

whelmed by the response, I did get

enough ballots to at least select the

three favorites. Among these three,

however, there was no clear-cut

winner. And I happen to feel that is

appropriate, since each addresses a

different part of the knowledge an

Atari programmer needs. Anyway,

according to my readers, the best

books are (drum roll...the envelope

please): The ABC's of Atari Comput

ers, by Dave Mentley, published by

Datamost; Your Atari Computer, by

Lon Poole et al, published by

Osborne/McGraw Hill; and Map

ping the Atari, by Ian Chadwick,

published by COMPUTE! Books.

(Incidentally, you may have no

ticed that COMPUTE! Books has

been shipping the new, revised ver

sion of Mapping the Atari, which

has several appendices and notes

devoted to the XL and XE

machines.)

The rest of this column re

sponds to a number of reader re

quests. Although the topic has been

covered in COMPUTE! before (at least

in part), there are many newcomers

out there. And even if you aren't a

newcomer, maybe I can provide

more insight into the concepts

involved.

Finding Free Memory

Q: Where in memory can a pro

grammer put machine language

routines, character sets, player/

missile graphics, and the like?

A: There is no simple answer,

because it depends on which lan

guage you're using, which DOS,

etc. A couple of years ago, I did an

entire series on relocatable machine

language which was related to this

problem. So this time, let's tackle a

simpler and more specific question:

Where can I put a custom character

set? The following techniques will

also work for many other uses, in

cluding player/missile graphics.

When allocating memory,

Atari BASIC—as well as BASIC XL

and BASIC XE—looks at and be

lieves the contents of two memory

locations, LOMEM and HIMEM

(located at $2E7, decimal 743, and

$2E5, decimal 741, respectively).

BASIC always starts your program

where LOMEM tells it to and lets it

grow as high as the value in HI

MEM. Remember that this "grow

ing" includes not just your BASIC

code, but also the strings and arrays

dimensioned by your program. Let's

consider LOMEM first.

The fact that a program always

starts at LOMEM implies that if we

increase the value of LOMEM and

then load a program, the memory

between the old value and the new

one is available for whatever pur

poses we have in mind. On the

other hand, once a BASIC program

is loaded into memory, it ignores

changes to LOMEM. This means

we can have one program change

the contents of LOMEM and then

chain to another program. The first

program is unaffected by the

change, but the second will be load

ed at the new LOMEM. Programs 1

and 2 demonstrate this technique.

Examine Program 1, which en

sures that the memory we wish to

reserve starts on a particular

boundary. Remember that full

character sets (128 characters) must

start on IK memory boundaries,

and half sets must start on 512-byte

boundaries. There are similar rules

for player/missile graphics (see

"Atari Animation With P/M

Graphics," a three-part series start

ing in the September 1985 issue of

COMPUTE!). If you actually type in

and run the programs below, you'll

be in for a little surprise. But do not

omit the REMark statements from

Program 2, or you'll miss half the

fun. Feel free to omit them from

Program 1. For the programs to

function properly, you must save

Program 2 with the filename PRO-

GRAM2.BAS (see line 900 of Pro

gram 1). If you're using cassette

instead of disk, change line 900 in

Program 1 to RUN "C:" and make

sure the tape is cued to Program 2

before you run Program 1.

A minor caution: The reason

we base the changes to LOMEM on

the contents of locations 128 and

129 (BASIC'S internal MEMLO

pointer) instead of the actual LO

MEM contents is complex. I have

discussed it in this column before,

but the heart of the problem is that

some Atari device drivers (includ

ing the 850 Interface Module's R:

handler) do not correctly restore

LOMEM when the SYSTEM RESET

button is pressed. After a reset, BA-

SIC's pointer is more reliable. For

the same reason, and for safety's

sake, programs bumping LOMEM

should always bump it higher than

the top of the BASIC program cur

rently in memory. And one last

piece of advice: If you run Program
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Avoiding Memory Confusion In Atari BASIC 
After a couple of months of stand­
ing on my soap box, I've decided to 
step off and get back to business 
again. Before I do, though, here's 
one more little rant and rave: I can 
now express my opinion of Atari's 
new BASIC for the 520ST. In a 
word: disappointing. Neither ST 
Logo nor ST BASIC are viable pro­
duction languages, which means 
you can't write commercial applica­
tions with them. Since even the C 
compiler included in Atari's $300 
software developer'S package 
doesn't support double-precision 
arithmetic, limiting you to six deci­
mal digits of precision, you'd better 
be ready to purchase some lan­
guage from an outside vendor if 
you're serious about doing any pro­
gramming on the ST machines. 

Several months ago, I asked all 
you loyal readers to send me a post­
card or letter giving ratings to the 
best or worst Atari-oriented books. 
Although I was a little under­
whelmed by the response, I did get 
enough ballots to at least select the 
three favorites. Among these three, 
however, there was no clear-cut 
winner. And I happen to feel that is 
appropriate, since each addresses a 
different part of the knowledge an 
Atari programmer needs. Anyway, 
according to my readers, the best 
books are (drum roll ... the envelope 
please): The ABC's of Atari Comput­
ers, by Dave Mentley, published by 
Datamost; Your Atari Computer, by 
Lon Poole et al, published by 
Osborne/McGraw Hill; and Map­
ping the Atan, by Ian Chadwick, 
published by COMPUTE! Books. 
(Incidentally, you may have no­
ticed that COMPUTE! Books has 
been shipping the new, revised ver­
sion of Mapping the Atari, which 
has several appendices and notes 
devoted to the XL and XE 
machines.) 

The rest of this column re­
sponds to a number of reader re-

quests. Although the topic has been 
covered in COMPUTE! before (at least 
in part), there are many newcomers 
out there. And even if you aren't a 
newcomer, maybe I can provide 
more insight into the concepts 
involved. 

Finding Free Memory 
Q: Where in memory can a pro­
grammer put machine language 
routines, character sets, player/ 
missile graphics, and the like? 

A: There is no simple answer, 
because it depends on which lan­
guage you're using, which DOS, 
etc. A couple of years ago, I did an 
entire series on relocatable machine 
language which was related to this 
problem. So this time, let's tackle a 
simpler and more speCific question: 
Where can I put a custom character 
set? The following techniques will 
also work for many other uses, in­
cluding player/missile graphiCS. 

When allocating memory, 
Atari BASIC-as well as BASIC XL 
and BASIC XE-looks at and be­
lieves the contents of two memory 
locations, LOMEM and HlMEM 
(located at $2E7, decimal 743, and 
$2E5, decimal 741, respectively). 
BASIC always starts your program 
where LOMEM tells it to and lets it 
grow as high as the value in HI­
MEM. Remember that this "grow­
ing" includes not just your BASIC 
code, but also the strings and arrays 
dimensioned by your program. Let's 
consider LOMEM first. 

The fact that a program always 
starts at LOMEM implies that if we 
increase the value of LOMEM and 
then load a program, the memory 
between the old value and the new 
one is available for whatever pur­
poses we have in mind. On the 
other hand, once a BASIC program 
is loaded into memory, it ignores 
changes to LOMEM. This means 
we can have one program change 
the contents of LOMEM and then 

chain to another program. The first 
program is unaffected by the 
change, but the second will be load­
ed at the new LOMEM. Programs 1 
and 2 demonstrate this technique. 

Examine Program 1, which en­
sures that the memory we wish to 
reserve starts on a particular 
boundary. Remember that full 
character sets (128 characters) must 
start on lK memory boundaries, 
and half sets must start on 512-byte 
boundaries. There are similar rules 
for player/ missile graphiCS (see 
" Atari Animation With P / M 
Graphics," a three-part series start­
ing in the September 1985 issue of 
COMPUTE!). lf you actually type in 
and run the programs below, you'll 
be in for a little surprise. But do not 
omit the REMark statements from 
Program 2, or you'll miss half the 
fun. Feel free to omit them from 
Program 1. For the programs to 
function properly, you must save 
Program 2 with the filename PRO­
GRAM2.BAS (see line 900 of Pro­
gram 1). If you're using cassette 
instead of disk, change line 900 in 
Program 1 to RUN "C:" and make 
sure the tape is cued to Program 2 
before you run Program 1. 

A minor caution: The reason 
we base the changes to LOMEM on 
the contents of locations 128 and 
129 (BASIC's internal MEMLO 
pointer) instead of the actual LO­
MEM contents is complex. I have 
discussed it in this column before, 
but the heart of the problem is that 
some Atari device drivers (includ­
ing the 850 Interface Module's R: 
handler) do not correctly restore 
LOMEM when the SYSTEM RESET 
button is pressed. After a reset, BA­
SIC's pointer is more reliable. For 
the same reason, and for safety'S 
sake, programs bumping LOMEM 
should always bump it higher than 
the top of the BASIC program cur­
rently in memory. And one last 
piece of advice: If you run Program 
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1 over and over again, it keeps rais

ing LOMEM higher and higher.

Eventually you'll run out of memo

ry. You probably need some sort of

flag elsewhere in memory (Page 6?)

which tells the program not to raise

LOMEM again.

Modifying HIMEM

Enough about LOMEM; what

about HIMEM? Truthfully, if you

know how big your program is and

what it's going to use in the system,

you can put anything you want

(character sets, machine language,

player/missile shape data, etc.) in

the memory between the top of

your program and the bottom of

screen memory. The only time the

contents of HIMEM are used is

when BASIC checks to ensure that

APPMHI (location 14, $0E) hasn't

collided with it. APPMHI is essen

tially BASIC'S high water mark. It

keeps track of the top of the run

time stack, which is always above

the string and array space, which in

turn is always above your program.

So, if you know that your program,

its data, and its stack will never

grow too large, you could ignore

HIMEM altogether. It's much

cleaner, though, to tell the system

what you're using by modifying

HIMEM.

How and why does HIMEM

change if you don't do this? The

most usual cause is a change in the

graphics mode. For example, while

ordinary text screen graphics

(GRAPHICS 0) occupy less than IK

of memory, several graphics modes

(such as modes 8, 9,10, 11, and 15)

require 8K of screen memory. To

demonstrate this, type in and run

the following line, preferably after

hitting the SYSTEM RESET button:

G0= FRE(0):GR.8:PRINT G0,FRE(O),G0-

FRE(O)

This displays three numbers:

memory available for your pro

gram^) in text mode, usable memo

ry in mode 8, and the extra amount

used by mode 8 graphics.

Generally, the best method is

to always put your own goodies

below the area occupied by the

most memory-intensive graphics

mode you plan to use. So either

look in a memory map book to find

out how much room a certain

graphics mode will take, or simply

change modes before using the

memory.

For an example, try Program 3.

It's essentially the same as Program

2. The difference is simply where

we move the character set. The RE-

Marks explain where you should

insert your own graphics mode

declaration. @

For instructions on entering this listing, please

refer to "COMPUTEl's Guide to Typing In

Programs" in this issue of COMPUTE!.

Program 1: MEMLO Bumper

KF 100 REM

DS110 REM THIS PROGRAM IS U

SED TO

BH120 REM RESERVE 5IZE"PAGE

S" OF

IE 130 REM MEMORY FOR PRD6RA

M2.BAS

HJ 140 REM

BE 150 REM (A "PAGE" IS 256

BYTES

HI 160 REM

CA170 REM THIS PROGRAM ALSO

ENSURES

FL 180 REM THAT THE RESERVED

SPACE

LK190 REM STARTS GN THE GIV

EN BOUNDARY

JD 200 REM (TO INSURE, FOR EX

AMPLE, THAT

OK 210 REM CHARACTER SETS ST

ART ON IK

HB 220 REM BYTE BOUNDARIES)

HJ 230 REM-

KB 500 SIZE=4:REM MUST BE AT

LEAST 4 PAGES (1024

BYTES)!

01510 B0UNDARY=4:REM ALSO G

IVEN IN PAGES

OC 520 IF PEEK<128><>0 THEN

POKE 12B,0:PDKE 743,0

:SIZE=SIZE+1

NH530 MEML0=PEEK(129)+SIZE

GF 540 MEMLO=INT ( (MEMLO+ BOUN

DARY-1)/BOUNDARY)*BOU

NDARY

AC 550 POKE 744, MEMLO

AH 560 POKE 129,MEMLO

JC900 RUN "D:PR0BRAM2.BA5"

Program 2: Character Set

Mover, Version 1

DE150 REM JUST AS A DEMO, T

HIS PROGRAM

K1160 REM CHANGES THE CHAR

SET POINTER,

JJ 170 REM COPIES THE CHARAC

TER SET

GC-1B0 REM TO THE RESERVED M

EMORY,

BF 190 REM AND THEN RADOMLY

DESTROYS

FI 200 REM THE CHARACTERS!

HH210 REM

HJ 220 REM HIT RESET TO SUIT

AND GET

U230 REM NORMAL CHARACTERS

AGAIN.

HK 240 REM

BI 250 GRAPHICS 0

JH260 SIZE= 4:REM SHOULD BE

THE SAME AS PROGRAM 1

BF270 POKE 756 , PEEK ( 1 29 )-S I

ZE:REM CHBAS IS CHANG

ED

Hfl2S0 BUFFER=PEEK(756)*256

FI 290 POKE 752,1:PRINT : REM

NO MORE CURSOR

NK300 FOR ADDR=BUFFER TO BU

FFER+1023

NA310 POKE ADDR,0:REM FIRST

CHANBE ALL CHARS

DQ 320 NEXT ADDR:REM TO SAME

REPEATED PATTERN

CA330 LTST 150,240:REM JUST

SOMETHING TO SHOW

1L340 REM READY TO MOVE THE

CHARACTERS

HA 350 FOR ADDR = 0 TO 1023

LH360 POKE BUFFER +ADDR, PEEK

(57344+ADDR)

PE370 NEXT ADDR

CB3B0 REM MOVED...SLOWLY DE

STROYED

N6390 POKE INT (RND <0) 41024)

+BUFFER,INT(RND(0)*25

6)

Program 3: Character Set

Mover, Version 2

DG 150 REM JUST AS A DEMO, T

HIS PROGRAM

IA 160 REM CHANGES THE CHAR

SET POINTER

JJ170 REM COPIES THE CHARAC

TER SET

GG 180 REM TO THE RESERVED M

EMORY,

BD 190 REM AND THEN RANDOMLY

DESTROYS

FI 200 REM THE CHARACTERS!

HH210 REM

HJ220 REM HIT RESET TO QUIT

AND GET

LA 230 REM NORMAL CHARACTERS

AGAIN.

HK240 REM

BE250 GRAPHICS 7:REM JUST T

0 CLEAR ABOUT 4K OF M

EMORY!

HP260 BRAPHICS 0:REM OR OTH

ER MODE

EF270 SIZE = 4

OM280 REM ALWAYS DO FOLLDWI

NG AFTER THE GRAPHICS

STATEMENT

HJ 290 POKE 741,255:REM ENSU

RE END-OF-PAGE BOUND

HG300 MEMHI=INT(PEEK(742> /S

IZE)tSIZE-SIZE

HB310 POKE 742, MEMHI-1 : REM

LOWER HIMEM

AH 320 POKE 756, MEMHI : REM CH

BAS IS CHANGED

GK 330 BUFFER= PEEK(756) *256

FE340 POKE 752,1:PRINT : REM

NO MORE CURSOR

CC350 LIST 150,240:REM JUST

SOMETHING TO SHOW

IN 360 REM READY TO MOVE THE

CHARACTERS

HE 370 FOR ADDR= 0 TO 1023

LJ 380 POKE BUFFER+ ADDR, PEEK

(57344+ADDR)

PS390 NEXT ADDR

BK400 REM MOVED. . .SLOWLY DE

STROYED

HP410 POKE INT(RND(0) *1024)

+ BUFFER, INT (RND<0)*25

6)

SE420 GOTO 410 _
<9
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lover and over again, it keeps rais­
ing LOMEM higher and higher. 
Eventually you' ll run out of memo­
ry. You probably need some sort of 
flag elsewhere in memory (Page 6?) 
which tells the program not to raise 
LOMEM again. 

Modifying HIMEM 
Enough about LOMEM; what 
about HIMEM? Truthfully, if you 
know how big your program is and 
what it's going to use in the system, 
you can put anything you want 
(character sets, machine language, 
player/ missile shape data, etc.) in 
the memory between the top of 
your program and the bottom of 
screen memory. The only time the 
contents of HIMEM are used is 
when BASIC checks to ensure that 
APPMHI (location 14, $OE) hasn' t 
collided with it. APPMHI is essen­
tially BASIC's high water mark. It 
keeps track of the top of the run­
time stack, which is always above 
the string and array space, which in 
turn is always above your program. 
So, if you know that your program, 
its data, and its stack will never 
grow too large, you could ignore 
HIMEM altoget her. It 's much 
cleaner, though, to tell the system 
what you're using by modifying 
HIMEM. 

How and why does HIMEM 
change if you don' t do this? The 
most usual cause is a change in the 
graphics mode. For example, while 
ordinary text screen graphics 
(GRAPHICS 0) occupy less than l K 
of memory, several graphiCS modes 
(such as modes 8, 9, 10, 11, and 15) 
require 8K of screen memory. To 
demonstrate this, type in and run 
the following line, preferably after 
hitting the SYSTEM RESET button: 
GD - FRE(D):GR.8:PRINT GD,FRE(D),GD­

FRE(D) 

This displays three numbers: 
memory available for your pro­
gram(s) in text mode, usable memo­
ry in mode 8, and the extra amount 
used by mode 8 graphiCS. 

Generally, the best method is 
to always put your own goodies 
below the area occupied by the 
most memory-intensive graphics 
mode you plan to use. So either 
look in a memory map book to find 
out how much room a certain 
graphics mode will take, or Simply 
change modes before using the 
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memory. 
For an example, try Program 3. 

It's essentially the same as Program 
2. The difference is simply where 
we move the character set. The RE­
Marks explain where you should 
insert your own graphics mode 
declaration. 11! 

For Instructions on entering this listing. please 
rafer to "COMPUTEl's Guide to Typing In 
Programs" In this Issue of COMPUTEI. 

Program 1: MEMLO Bumper 
!iF l ifflJ REM 
ns 110 REM THIS PROGRAM IS U 

SED TO 
SK120 REH RESERVE S IZE "PA GE 

S" OF 
16 130 REM MEMOR Y FOR PROGRA 

M2.BAS 
HJ 14121 REM 
A~ 150 REM (A "PAGE" IS 256 

BYTES 
HL 16121 REM 
[A 170 REM THIS PROGRAM ALSO 

ENSURES 
R Ise REM THAT THE RESERVED 

SPACE 
U 190 REM STARTS ON THE GIV 

EN BOUNDARY 
J0 200 REM (TO INSURE,FOR EX 

AMPLE, THAT 
OK 21 f2J REM CHARACTER SETS ST 

ART ON lK 
liB 220 REM BYTE BOUNDAR 1 ES) 
IIJ 230 REM· 
KB ~00 SI2E=4:REM MUST BE AT 

LEAST 4 PAGES (1024 
BYTES) ! 

01 510 BOUNDARY=4:REM AL SO G 
IVEN IN PAGES 

DC 52121 IF PEEK (12 8 ) <)0 THEN 
POKE 128, 0 :PO KE 743,0 
:SI2E=SIZE+l 

"H 53121 MEMLO-PEEK ( 129) +S I 2E 
SF5 4121 MEMLO=INT({MEMLO+BOUN 

DARV-l) / BOUNDAR Y}I BOU 
NDARY 

AD 550 POKE 744, MEMLO 
All 56" POKE 129, MEMLO 
JO 91210 RUN "0: P ROGRAM 2 . BAS" 

Program 2: Character Set 
Mover, VersIon I 
D6 150 REM JUST AS A DEMO, T 

HIS PROGRAM 
~ 16" REM CHANGES THE CHAR 

SET POINTER, 
JJ 17 " REM COP I ES THE CHARAC 

TER SET 
56 1 Be REM TO THE RESERVED M 

EMOR Y, 
SF 190 REM AND THEN RADOM LY 

DESTROYS 
FI 2121121 REM THE CHARACTERS ! 
IlH 21121 REM 
HJ 220 REM HI T RESET TO QUIT 

AND GET 
LA230 REM NORMAL CHARACTERS 

AGAIN. 
HK 240 REM 
Bl2 513 GRAPHICS 0 
JII 260 SI2E=4 : REM SHOULD BE 

THE SAME AS PROGRAM 1 

SF 27121 POKE 756, PEEK (129) -51 
ZE:REM CHBAS IS CHANG 
ED 

~ 2 B e BUFFER - PEEK(756)'256 
FI 29121 POKE 752,I:PRINT :REM 

NO MORE CURSOR 
KK 30121 FOR ADDR-BUFFER TO BU 

FFER+1023 
~ 31e POKE ADDR,0:REM FIRST 

CHANGE ALL CHARS 
00 32121 NEXT ADDR : REM TO SAME 

REPEATED PATTERN 
CII 33121 LIST 15121,24121: REM JUST 

SOMETHING TO SHOW 
lL 340 REM READY TO MOVE THE 

CHARACTERS 
HII 3:5121 FOR ADDR ae TO 1023 
~360 P OKE BUFFER+ADDR,PEEK 

(S7344+ADDR) 
PE 370 NE XT ADOR 
CB3 BI2I REM MO VEO . .. SLOWLY DE 

STRaYED 
N63 90 PO KE INT(RND(0}'le24) 

+BUFFER,INT(RND(0)'25 
6) 

Program 3: Character Set 
Mover, Version 2 
DS 150 REM JUS T AS A DEMO, T 

HIS PROGRAM 
IA1 60 REM CHANGES THE CHAR 

SET POINTER 
JJ1 70 REM COPIES THE CHARAC 

TER SET 
66 180 REM TO THE RESERVED H 

EMORY, 
6D1ge REM AND THEN RANDOMLY 

FJ 2210 
HK 21121 
KJ 220 

LA 2321 

11K 24121 
B625121 

HP 26121 

EF 27121 
011 28~ 

KJ 2 9121 

1163210 

HB 31121 

All 3221 

611 33 121 
FE 3 4121 

CC 350 

Jlrl36e 

HC 37 21 
LJ 3821 

P63 90 
it 400 

lIP 41121 

SE 42~ 

DESTROYS 
REM THE CHARACTERS~ 

REM 
REM HIT RESET TO QUIT 

AND GET 
REM NORMAL CHARACTERS 

AGAIN. 
REM 
GRAPHICS 7 :REM JUST T 
o CLEAR ABOUT 4K OF M 
EMORY! 
GRAPHICS e:REM OR OTH 
ER MODE 
512E "" 4 
REM ALWAYS DO FOLLOW I 
NG AFTER THE GRAPHICS 

STATEMENT 
POKE 74 1,25S:REM EN SU 
RE END-OF-PAGE BOUND 
MEMHI =INT(P EE K(742)/S 
IZE).SIZE-SIZE 
POKE 742 ,MEMHI -l :REM 
LOWER HIHEM 
PO KE 7 56,MEMHI:REM CH 
BAS IS CHANGED 
8UFFER~PEEK(7S6)'256 

PO KE 752,I :PRINT :REM 
NO HORE CURSOR 

LIST 15121,240:REM JUST 
SOMETHING TO SHOW 

REM READY TO MOVE THE 
CHARACTERS 

FOR ADOR - e TO 112123 
PO KE BUFFER+ADDR,PEEK 
(57344+ADDR) 
NE XT ADDR 
REM HOVED ... SLOWLY DE 
STRaYED 
POKE INT(RND(e)'1e24) 
+BUFFER,INT(RND(e)'25 
6) 
GOTO 41121 



Programming the Tl
Regena

Computerized Messages

With the abundance of home com

puters, people are having fun with

computerized messages and elec

tronic communication. For in

stance, you can program your TI to

play "Happy Birthday" to a friend.

My December columns for the last

few years have contained programs

for the TI that can be used for

Christmas greetings.

The recent birth of our baby

was another occasion for computer

ized messages. My spouse put a

system message on the mainframe

computer at work so fellow em

ployees would know our news.

Electronic mail carried the message

to other colleagues. Some of our

relatives and friends have TI com

puters, so I wrote a birth-announce

ment program and sent them

copies. We mailed printed an

nouncements, complete with

graphics, to other friends who don't

have computers. We're such proud

parents that I decided to include the

program here. You can use this gen

eral idea to create your own com

puterized messages.

The music for this program is

Brahm's "Lullaby." Line 140 de

fines a tempo in the variable T. The

value of T represents an eighth

note, and all the CALL SOUND

statements express duration in

terms of T. Lines 120 and 130 de

fine sound frequencies for the mel

ody notes. Notice that the DATA

statement has eight numbers which

correspond to the eight variable

names in the READ statements. By

the way, these frequencies actually

represent the flats for each named

note except F.

Line 150 changes the screen

color. I had planned to use color 8

(cyan) or 5 (dark blue) for a baby

boy, or color 7 (dark red) for a baby

girl.

Lines 160-600 combine CALL

SOUND statements with CALL

CHAR statements to define graphic

characters while playing music.

Lines 610-650 define the colors for

the graphics. Line 620 defines a

light-blue color for the stork's hat

and part of the baby (try color 10 for

a baby girl). Lines 630-650 define

the colors for the stork. If you prefer

white lettering instead of black, you

could change line 630 to FOR N=2

TO 11.

Lines 660-1000 play music

while printing the announcement.

It displays the graphics on the

screen with PRINT instead of CALL

HCHAR or CALL VCHAR because

the PRINT method is quicker. The

CHR$ statement specifies a certain

character number to be printed.

Most of the stork is composed of

characters that are redefined lower

case letters. Release the ALPHA

LOCK key to type these letters in

the statements.

Lines 1010-1420 continue

playing the music. Lines

1430-1450 keep the announcement

on the screen until a key is pressed.

A keypress clears the screen and

ends the program.

If you prefer to save typing,

you can obtain a copy of "An

nouncement" by sending a blank

cassette or disk, a stamped, self-

addressed mailer, and $3 to:

C. Regena

P.O. Box 1502

Cedar City, UT 84720

100

110

120

130

140

150

160

170

18 0

REM ANNOUNCEMENT

CALL CLEAR

READ BG,BA,BB,C,D,E,F

,(3
DATA 185,208,233,247,

277,31 1,349,370

CALL SCREEN(8J

CALL SOUNDCT", BB, 5)

CALL CHARt123,"000000

00003C7CFE">

CALL CHAR<97,"00070C0

190 CALL SOUND(T,BB,6)

200 CALL CHARt9a,"FC0201"

210 CALL CHAR 199, "0000008

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

430

490

500

510

520

530

540

550

560

08040404")

CALL SOUND

CALL CHARt

1070SB8484

CALL CHARt

8989898909

CALL CHAR(

0808040404

CALL CHARt

00312E2222

CALL SOUND

9,8>

CALL CHARt

80B040404"

CALL CHARt

7CB380403F

CALL CHARt

A89063FC38

CALL CHARt

40B0000F3"

CALL SOUND

,8)

CALL CHARt

020202FC04

CALL CHAR(

0B08040404

CflLL SOUND

,B>

CALL CHARt

9050502B2B

CALL CHARt

2B2824231"

CALL SOUND

CALL CHARt

S07F0000S"

CALL CHARt

0CF40808C"

CALL CHARt

0404040404

CALL CHARt

12122141C1

CALL SOUND

185,8)

CALL CHARt

040201")

CALL CHARt

000000C03F

CALL CHARt

0000000FF"

CALL CHARt

1222C20201

CALL SOUND

CALL CHARt

00000000FF

CALL CHARt

30202020C"

CALL SOUND

CALL CHARt

0000003844

CALL CHARt

0B103F")

CALL SOUND

7,BB,9)

CALL CHARt

B7F982B08"

CALL CHARt

C0B04")

(2*T,D,4)

100,"000E11

11 )

101,"003057

102, "0B080B

103,"040E0E

(2*T, D,4, 13

104,"404080

105, "828140

106, "5152D4

11 )

107,"E02020

(T,BB,5,139

108,"040404

11 )

109, "111110

(T,BB,4,139

110,"2020A0

11 )

111,"372834

(2*T,D,4)

112,"C00000

113,"040404

114, "040404

115, " 140C0C

(2*T,139,8,

I 1,6, "101008

117, "7F0000

II )

118, "C00000

119, "08091 1

(T,BB,5)

120,"B00000

121, "B4444B

(T,D,4)

122,"000000

12B, "010204

(2*T,S,3,D,

129,"B0B0B0

1 30, "000000
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1111 Programming the TI 
c. Regeno 

Computerized Messages 
With the abundance of home com­
puters, people are having fun with 
computerized messages and elec­
tronic communication . For in­
stance, you can program your Tl to 
play " Happy Birthday" to a friend . 
My December columns for the last 
few years have contained programs 
for the TI that can be used for 
Christmas greetings. 

The recent birth of our baby 
was another occasion for computer­
ized messages. My spouse put a 
system message on the mainframe 
computer at work so fellow em­
ployees would know our news. 
Electronic mail carried the message 
to other colleagues. Some of our 
relatives and friends have TI com­
puters, so I wrote a birth-announce­
ment program and sent them 
copies. We mailed printed an­
nouncements, complete with 
graphics, to other friends who don't 
have computers. We're such proud 
parents that I decided to include the 
program here. You can use this gen­
eral idea to create your own com­
puterized messages. 

The music for this program is 
Brahm's "Lullaby." Line 140 de­
fines a tempo in the variable T. The 
value of T represents an eighth 
note, and all the CALL SOUND 
statements express duration in 
terms of T. Lines 120 and 130 de­
fine sound frequencies for the mel­
ody notes. Notice that the DATA 
statement has eight numbers which 
correspond to the eight variable 
names in the READ statements. By 
the way, these frequencies actually 
represent the flats for each named 
note except F. 

Line 150 changes the screen 
color. I had planned to use color 8 
(cyan) or 5 (dark blue) for a baby 
boy, or color 7 (dark red) for a baby 
girl. 

Lines 160-600 combine CALL 
SOUND statements with CALL 
CHAR statements to define graphic 

characters while playing music. 
Lines 610-650 define the colors for 
the graphics. Line 620 defines a 
light-blue color for the stork's hat 
and part of the baby (try color 10 for 
a baby girl). Lines 630-650 define 
the colors for the stork. If you prefer 
white lettering instead of black, you 
could change line 630 to FOR N ~ 2 
TO 1l. 

Lines 660-1000 play music 
while printing the announcement. 
It clisplays the graphics on the 
screen with PRINT instead of CALL 
HCHAR or CALL VCHAR because 
the PRINT method is quicker. The 
CHR$ statement specifies a certain 
character number to be printed. 
Most of the stork is composed of 
characters that are redefined lower­
case letters. Release the ALPHA 
LOCK key to type these letters in 
the statements. 

Lines 1010-1420 continue 
playing the music. Lines 
1430-1450 keep the announcement 
on the screen until a key is pressed. 
A keypress clears the screen and 
ends the program. 

If you prefer to save typing, 
you can obtain a copy of " An­
nouncement" by sending a blank 
cassette or disk, a stamped, self­
addressed mailer, and $3 to: 

C. Regena 
P.O. Box 1502 
Cedar City, UT 84720 

100 REM ANNOUNCEMENT 
110 CALL CLEAR 
120 READ BG,8A,BB,C,D,E,F 

, G 
130 DATA 185,208,233,247, 

277,311,349,370 
140 T""'350 
150 CALL SCREENCS } 
160 CALL SQUNDCT,BB,S) 
170 CALL CHAR(123,"000000 

""C(.I03C7CFE ") 
180 CALL CHAR (9 7,"00070C0 

80810U?J1" ) 
190 CALL SQUNOCT,BB,6 ) 
200 CALL CHAR(9B,"FC0201" 

) 

210 CALL CHAR(99,"0000008 

220 
230 

240 

250 

260 

270 

28~ 

290 

30~ 

310 

320 

330 

340 

350 

360 

370 

380 
390 

4~0 

410 

420 

430 

440 

4 5 ~ 

460 

47~ 

480 
490 

500 

510 
52~ 

530 

540 

550 

560 

.elBe40404" ) 
CALL SDUNO(2'T,D,4) 
CAL L CHAR (100, "000El1 
1£170888484") 
CAL L CHAR ( 101 , "003057 
898989891219") 
CALL CHAR(11212,"12I812181218 
121808121412141214") 
CALL CHAR(1121 3, "12I4 0EI2I E 
1210312E22 22") 
CALL SDUNO (2*T ,O,4,13 
9,8) 
CALL CHAR(11214,"41214080 
80812140404") 
CALL CHAR(105, "828140 
7C8380403F" ) 
CA LL CHAR(106, "515204 
A89063FC38") 
CAL L CHAR(10 7,"E02020 
4080000F 3 " ) 
CALL SDUNOCT,BB,5,139 
,8) 
CALL CHAR(108,"040404 
020202FCe4") 
CALL CHAR ( 109, " 11111 0 
080804121412'4") 
CALL SDUNO(T,B8,4,139 
,8) 
CALL CHARC11 0 , "2020 A0 
9050502828" ) 
CALL CHAR C 111, "372834 
282824231") 
CALL SOUNO(2*T,O,4) 
CALL CHAR ( 11 2, "C0e000 
807F0"H?"~8" ) 
CALL CHAR ( 113, "04041214 
0CF412180SC") 
CALL CHARCI14, "040404 
0404040404") 
CALL CHAR (115," 140C0C 
12122141Cl") 
CALL SOUNO( 2 'T,1 3 9,8, 
185,8) 
CA LL CHAR(11i:l, "11211008 
04"20 1 " ) 
CA LL CHAR(!17, "7F0000 
01210000C03F" ) 
CAL L CHARCI18,"C00000 
01210''''''-'0FF'' ) 
CALL CHAR (119, "eS0911 
1222C2"201" ) 
CALL SQUNOCT.BB,5) 
CA LL CHARCI20, "S00000 
00000000FF" ) 
CALL CHAR ( 121,"S44448 
30202020C" ) 
CALL SQUNOCT,0,4 ) 
CALL CHAR(122, "000"00 
121000003844") 
CALL CHAR (128, "01020 4 
08103F") 
CALL SDUNO C2 'T,G, 3 ,O, 
7,88,9) 
CAL L CHAR(129,"S08080 
87F98281218" ) 
CALL CHAR(13121,"012100121121 
Ce 8 1214") 
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570

5B0

590

600

610

620

630

640

650

660

670

6S0

690

700

710

720

730

740

750

760

770

7S0

7 90

800

810

820

830

840

850

860

870

880

890

900

910

920

930

940

950

960

970

960

990

1000

1010

1020

1030

1040

1050

1060

CALL CHAR(131,"B0B0S0

B0a0B0B0B")

CALL S0UND(3*T,F,2,D,

a,BB,8)

CALL CHAR(132,"000003

■' )

CALL CHAR(133,"808060
B0B '■ )

CALL COLOR(13,11,1)

CALL C0L0R(12, 6, 1 )

FOR N = 9 TD 1 1

CALL COLOR(N, 16, 1 )

NEXT N

CALL SGUND(T,E,2,BB,7

,BG,9)

PRINT TAB(5);CHR*(123
1

CALL SOUND(2*T,E,3,BA
,7,175,9)

PRINT TAB<4);"abcCHAN

DLER AND"

PRINT "de fghCHERYL R

EGENA WHITELAW"

PRINT ■■ijklmn"

CALL S0UND(2*T,D,4,BA

,7,175,9)

PRINT " apqrszANNOUNC

E THE BIRTH OF"

PRINT " tuvwxy"

PRINT TAB(3);CHR*<128

) ; CHR* (129) ;CHR* (130)

CALL S0UND(T,BA,4)

PRINT TAB(4);CHR*(131

) ; "{.4 SPACES:; BRETT LY

NN WHITELAW"

CALL SOUND(T,BB,4)

PRINT TAB(3);CHR*(132

);CHR*(133)

CALL SaUND(T,C,3)

PRINT : :

CALL 50UND(T,C,3,BG,B

)

CALL SOUND(2*T,BA.3,1

39,B)

PRINT "BORN: OCTOBER

19, 1985"

PRINT : "TIME: 2: 43 A

. M. "

CALL SOUND(T,BA,2)

PRINT :"WEIGHT: 8 PO

UND5 10 OUNCES"

CALL SOUND(T,BB,2)

PRINT :"LENGTH: 22 I

NCHES"

CALL S0UND(T.C,2)

CALL S0UND(T,C,2,BG,8

)

CALL SOUND(T,139,8)

CALL SOUND(T,175,8)

CALL S0UND(T,BA,3)

CALL S0UND(T,C,2)

CALL SOUND(T,F,1)

CALL SOUND(T,E,1,B6,6

)
CALL SDUND£2*T,D,2,17

5,7)

PRINT : :"ALSO WELCDM

ED BY CHERY,"

PRINT "RICHARD, CIND

Y, BOB, RANDY"

CALL SOUND <2*T,F,2, C

, 6,BA,8)

CALL S0UND(T,G,2,BB,

5)

CALL SOUND(T,G,2,BB,

5,BG,9)

CALL SOUND(T,G,2,BB,

5,139,7)

CALL S0UND(T,6,2,SB,

5)

CALL SOUNDCT BG 4-)

1070

10B0

1090

1 100

1110

1 120

1 130

1 140

1 150

1160

1 170

1 180

1 190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

1350

1360

1370

1380

1390

1400

1410

1420

1430

1440

1450

1460

CALL

CALL

,5)

CALL

, 5, BG

CALL

8)

CALL

8)

CALL

SOUND

SOUND

SOUND

, S)

SOUND

SOUND

SOUND

B,6,BG,8)

CALL

9,8)

CALL

9, B)

CALL

A 1O /

CALL

6, 139

CALL

5)

CALL

5, 139

CALL

)

CALL

, 139,

CALL

CALL

CALL

B)

CALL

,8)

CALL

CALL

CALL

j 4 )

CALL

,4,BG

CALL

6)

CALL

6)

CALL

SOUND

SOUND

SOUND

SOUND

, 9)

SOUND

SOUND

SOUND

SOUND

9)

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

, Q)

SOUND

SOUND

SOUND

B, 8, BG, *?)

CALL

9,8)

CALL

9,8)

CALL

7)

CALL

,8)

CALL

CALL

CALL

CALL

CALL

CALL
j

CALL

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

SOUND

B,9,BG. 12)

CALL

IF S<

CALL

END

KEY (0

(T,BG,3)

(2*T,G,2,E

(2*T,G,2,E

(T,E,3,BG,

(T,C,4,BG,

(4*T,D,3,B

(T, BB,4, 13

(T,BG,4, 13

<T,C,3,BA,

(T,C,3,BA,

(T,D,2,BB,

(T,D,2,BB,

(T,E,1,C,4

(T,E,1,C,4

(T,BB, 1 )

(T,D,2)

(T,D,2,BG,

(T,D,2,139

(T,BG,4)

(T,BG,3)

(2*T,G, 1 , E

(2*T,G, 1 , E

(T,E,2,BG,

(T,C,3,BG,

(4*T, D, 4, B

(T, BB,4, 13

(T,BG,3,13

(T,C,Z,BA,

(T,C,3,139

(50,D,4)

<50,C,4)

(T,BB,3)

<T,E,4)

(T,BA,5)

(T,F,5,C,9

(4*T,G,5,B

,K,S>

1 THEN

CLEAR
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570 CALL CHARC131,"8e808e 
8080812181218" ) 

58 3 CALL SQUNOC3*T,F,2,O, 
8,88,8) 

593 CALL CHA RC1 32, "3 3121033 
") 

61210 CALL CHAR(133 , "838 e6e 
808") 

610 CA LL COLOR( 13, 11, 1 1 
62 3 CALL COLOR(12,6, 1) 
63121 FO R N=9 TO 11 
64121 CALL COLORCN,16,1l 
65121 NEXT N 
66121 CA L L SOUNOCT,E,2,BB,7 

,8G,9) 
67121 PRINT TAB(5 ) ;CHRS(123 

) 

68121 CALL SQUNOC2* T, E,3, BA 
,7,175 , 9) 

69121 PR INT TAB(41;"abcCHAN 
DLE R AND" 

733 PRINT "de fghCHERYL R 
EGENA WHITE LAW" 

713 P R I NT "ijklmn " 
7 2 121 CAL L SOUND(2*T,D,4,BA 

,7,175,9) 
733 PRINT " opq r szANNDUNC 

E THE BIRTH OF" 
7 4 121 PRINT " tuvwxy" 
750 PRINT TAB(3)jCHRSCI28 

) j CHRS ( 129 ) ; CHR$ ( 130 ) 
76121 CALL SDUNDCT,BA,4l 
77(fJ PRINT TAB (4 )j CHR$ {13 1 

) · "{4 SPAC ES}BRET T LV 
NN WHITELAW" 

78121 CALL SDUNDC T, BB, 4 ) 
793 PRINT TAB (3) ;CHR$(1 32 

) j CHRS C 133) 
8121121 CA LL SDUNDCT,C,3) 
810 PRINT 
82121 CALL SDUN D CT, C,3, BG, 8 

) 

83121 CALL SDUNDC2*T,8A,3,1 
39,8 ) 

84121 PRINT "BORN : OCT08ER 
19, 198 5" 

850 PRINT: " TIME: 2 : 48 A 
M " 

863 CALL SDUNDCT,8A, 21 
87121 PRINT : '·WEI GHT : 8 PO 

UND S Ie OUNCES" 
883 CALL SOUND(T,88,2 ) 
99121 PRINT : "LENGTH: 22 

NCHES" 
91213 CA LL SOUND(T J C,2) 
91121 CALL SOUNDCT,C,2,8G,8 

) 

92121 CALL SOUNDCT,139,8) 
93121 CA LL SOUNDCT,175,81 
94121 CA LL SQUNDCT,BA,3) 
95121 CALL SOUNDCT,C,2) 
96121 CA LL SOUND(T,F,I) 
97121 CALL SOUNDCT,E ,I, BG,6 

) 

98121 CALL SOUNDC2* T, D,2, 17 
5 ,7) 

99121 PR I NT : :" ALSO WELCOM 
EO BY CHERY, " 

Ieee PRINT "RIC HARD, CIN D 
Y, BOB, RANDY" 

112113 CALL SOUNDC2*T,F,2,C 
,6,BA,8) 

132121 CALL SOUND(T,G,2,BB, 
5 ) 

1333 CALL SOUNDCT,G,2,88, 
5, BG, 8) 

112143 CALL SOUN D ( T,G,2,BB, 
5,139,7 ) 

lese CA LL SOUN D (T,G,2 ,B 8, 
5 ) 

136 121 CALL SOUNDCT,BG,4) 
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137121 CALL SQ UND CT,BG,3) 
138121 CALL S DUND(2 * T,G, 2 ,E 

.5) 
1393 CALL SDUND(2*T,G,2,E 

,5,B6,8) 
111213 CALL SDUND(T,E,3,BG, 

8) 
1 1 13 CALL SDUNDCT, C,4,BG, 

8) 
112121 CALL SDUND(4*T,D,3,B 

B,6,B6,8) 
1133 CALL SQUNDCT,8B,4,13 

9,8) 
1143 CALL SQUND (T,86 ,4,1 3 

9 ,8 ) 
1153 CALL SDUNDCT,C,3,8A, 

6) 
1163 CALL SQUND ( T,C,3,BA, 

6,139,9) 
11 73 CALL SQUNDCT,D,2,BB, 

5) 
1 18121 CALL SQUND CT ,D, 2 ,B8, 

5,139 , 9) 
119121 CALL SDUNDCT,E,l,C,4 

) 

12121 3 CALL SDUND CT,E,I,C,4 
,139,9) 

1213 CALL SD UND CT,8S,I ) 
1223 CALL SD UND(T,D, 2) 
1233 CALL SDUND(T,D,2,BG, 

8 ) 
124121 CALL SDUNDCT,D,2, 1 3 9 

.8) 
1253 CA LL SDUND(T,8G,4) 
1263 CALL SDUND(T,8G,3) 
1 27121 CALL SDUND(2*T,G, 1,E 

.4) 
128121 CALL SDUNDC2*T,6,l,E 

,4,86,8 ) 
1290 CALL SDUND(T,E,2,BG, 

6) 
133121 CALL S DUNDCT,C, 3,BG , 

6 ) 
1 3 1121 CALL S QU NDC4* T,D ,4 ,8 

B,8,B8,9) 
132 121 CALL SDUND(T,8B,4,1 3 

9,8) 
1 33121 CAL L S DUND(T, 86 , 3 ,1 3 

9,8) 
1343 CALL SDUNDCT , C,3,8A , 

7l 
1 3 5121 CALL SQUNDC T , C , 3, 139 

1360 
1373 
138121 
1 39121 
140 121 
141121 

1423 

1433 
1443 
14 5 121 
1463 

. 8 ) 
CALL SDUND(5e,D,41 
CALL SQUNDC53,C,4) 
CALL SQUNOCT,B8,3) 
CALL SQUNDCT,E,4) 
CALL SQUNDCT,BA,S) 
CALL SQUNDCT,F,S,C,9 
) 

CALL SDUND(4'T,G,5,B 
8,9, 8G,12 ) 
CALL KEYC0,K,S) 
I F S < 1 THEN 1430 
CA LL CL EAR M 
EN D ~ 
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Personal Computing
Donald B. Tnvette

Compiling BASIC

This month's issue has a couple of

articles about the Motorola 68000,

the super-fast microprocessor chip

that powers the Apple Macintosh,

Atari 5T, and Commodore Amiga.

IBM users aren't left out of this

contest. Intel Corporation has its

own super-fast microprocessor, the

80286, which is found in the IBM

AT, the AT&T PC 6300+ , and sev

eral AT compatibles. But if you

don't want to buy a new computer

just now, there's another way to

make some of your programs run

faster.

Consider the following three-

statement BASIC program we'll call

PROG1.BAS:

10 FOR 1= 1 TO 2000

20J=I*I

30 NEXT I

It finds the squares of the num

bers from 1 to 2,000. It takes eight

seconds on a PC or PCjr, three sec

onds on an IBM AT with its faster

microprocessor, and two seconds

on AT&T's 6300+ . Now, let's see if

we can get the speed of the AT&T

computer out of a PC or PCjr.

IBM BASIC is an interpretive

language. This means the computer

must translate each statement into

machine language instructions

before execution. Because PROG1

.BAS consists of a loop, BASIC

must translate and execute a total of

6,000 statements (three statements

2,000 times). Although the over

head to interpret a single instruc

tion is very small, the overall time

adds up. Think how much faster

the program could run if each

BASIC instruction could be trans

lated into machine language just

once, rather than each time it is

executed. Basically, that's what a

compiler does.

Compiling a program is

usually a two-step process. First,

the source program—that's your

BASIC program—is processed by

the compiler. The output from the

compiler is then processed by a link

program. The output from the link

er is the compiled BASIC program

in the form of an .EXE file.

New & Improved Compiler

Last summer, IBM released Version

2.0 of its BASIC Compiler. It incor

porates all the new features added

to interpreter BASIC since the first

version of the BASIC Compiler was

released in 1982. These include

VIEW, WINDOW, PAINT, SHELL,

hard disk commands, and all of the

advanced features of the PCjr, such

as multivoice music and user-

defined palettes. In addition, IBM

has added some features to Com

piled BASIC that are not available

in the interpreter. These include

named subprograms, user-defined

multiline functions, and separately

compiled subprograms. Also, the

Compiler manual has been en-

Size in Bytes

PROG 1.BAS

PROG1.BAS (ASCII)

PROG1.OBJ

PROG1.EXE

Compiling Time

PROG1.BAS

Linking Time

PROGl.OBJ

Execution Time

Interpreted PROG1.BAS

Compiled PROG1.BAS

Compiler 1.0

56

74

875

18,304

:02

1:35

IBM PC

:08

:02

Compiler 2.0

56

74

980

23,334

:02

:59

IBM AT AT&T 6300+

:03 :02

:01 :00.5

larged to two volumes: BASIC Com

piler Fundamentals and BASIC

Compiler Language Reference.

There's a price to pay for all

these goodies. The old version sold

for $300; the new version carries a

retail price of $495. And there's an

other factor to consider: Version 2.0

generates larger .EXE files than

Version 1.0.

Unless you need some of the

compiler's advanced features, it's

easy to use; in fact, it's easier to run

than most word processing pro

grams. First, you save the BASIC

program on disk with the ASCII

option (SAVE "PROG1.BAS",A).

Next, you run the compiler by typ

ing its name: BASCOM. It asks for

the name of the input file (PROG-

l.BAS) and any other options you

might want to select.

If the input file is PROG1.BAS,

the compiler's output goes to a file

called PROGl.OBJ. This is known

as the object module or object file. At

this point, the program is compiled

but not executable. There are still

some things the program must

know before it can run. To resolve

these unknowns (technically

known as external references), the

object file must be processed by the

link program on the compiler disk.

Output from the link program is the

final program ready to execute—in

this case, PROG1.EXE.

PROG1.EXE is known as an

executable module or a run module.

To run it, simply type the filename

as if it were a DOS command:

PROG1. As the table indicates, a

compiled program runs three to

four times faster than an interpret

ed one. (The run module produced

by the new version of the compiler

is no faster than that produced by

the old version.) The price to pay

for speed is size. The interpreter

version uses only 56 bytes of disk

space, while the compiled version

takes more than 23,000 bytes. ©
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Ilill ~~~. T~~rsonal Computing 

This month's issue has a couple of 
articles about the Motorola 68000, 
the super-fast microprocessor chip 
that powers the Apple Macintosh, 
Atari ST, and Commodore Amiga . 
IBM users aren' t left out of this 
contest. Intel Corporation has its 
own super-fast microprocessor, the 
80286, which is found in the IBM 
AT, the AT&T PC 6300+ , and sev­
eral AT compatibles. But if you 
don't want to buy a new computer 
just now, there's another way to 
make some of your programs run 
faster. 

Consider the following three­
statement BASIC program we'll call 
PROGl.BAS: 
10.FOR 1- 1 TO 2000 
20J~ I'1 

30 NEXT I 

It finds the squares of the num­
bers from 1 to 2,000. It takes eight 
seconds on a PC or PCjr, three sec­
onds on an IBM AT with its faster 
microprocessor, and two seconds 
on AT&Ts 6300+. Now, let's see if 
we can get the speed of the AT&T 
computer out of a PC or PCjr. 

IBM BASIC is an interpretive 
language. This means the computer 
must translate each statement into 
machine language instru ctions 
before execution . Because PROGI 
.BAS consists of a loop, BASIC 
must translate and execute a total of 
6,000 statements (three statements 
2,000 times). Although the over-

Compiling BASIC 

head to interpret a single instruc­
tion is very small, the overall time 
adds up. Think how much fa ster 
the program could run if each 
BASIC instruction could be trans­
lated into machine language just 
once, rather than each time it is 
executed. Basically, that's what a 
compiler does. 

Co mpilin g a program is 
usually a two-step process. First, 
the source program-that's your 
BASIC program-is processed by 
the compiler. The output from the 
compiler is then processed by a /ink 
program. The output from the link­
er is the compiled BASIC program 
in the form of an .EXE file. 

New. Improved Complier 
Last summer, IBM released Version 
2.0 of its BASIC Compiler. It incor­
porates all the new features added 
to interpreter BASIC since the first 
version of the BASIC Compiler was 
released in 1982. These include 
VIEW, WINDOW, PAINT, SHELL, 
hard disk commands, and all of the 
advanced features of the PCjr, such 
as multi voice music and user­
defined palettes. In addition, IBM 
has added some features to Com­
piled BASIC that are not available 
in the interpreter. These include 
named subprograms, user-defined 
multiline functions, and separately 
compiled subprograms. Also, the 
Compiler manual has been en-

Size in Bytes Compiler 1.0 Compiler 2.0 

PROGI.BAS 56 56 
PROGI.BAS (ASCII) 74 74 
PROGI.OBj 875 980 
PROGI.EXE 18,304 23,334 

Compiling Time 

PROGI.BA5 002 ,02 

Linking Time 

PROGI.OBj US :59 

Execution Time IBM PC IBM AT AT&T 6300+ 

Interpreted PROG1 .BAS ,08 ,03 002 
Compiled PROGI.BA5 ,02 :01 :00.5 

larged to two volumes: BASIC Com­
piler Fund amen tal s and BASIC 
Compiler Language Reference. 

There's a price to pay for all 
these goodies. The old version sold 
for $300; the new version carries a 
retail price of $495. And there's an­
other factor to consider: Version 2.0 
generates larger .EXE files than 
Version l.0 . 

Unless you need some of the 
compiler's advanced features, it's 
easy to use; in fact, it's easier to run 
than most word processing pro­
grams. First, you save the BASIC 
program on disk with the ASCn 
option (SAVE "PROGl.BAS",A). 
Next, you run the compiler by typ­
ing its name: BASCOM. It asks for 
the name of the input file (PROG­
l.BAS) and any other options you 
might want to select. 

If the input file is PROG1 .BAS, 
the compiler's output goes to a file 
called PROGl.OBj. This is known 
as the object module or object file. At 
this point, the program is compiled 
but not executable. There are still 
some things the program must 
know before it can run. To resolve 
these unknowns (technically 
known as external references), the 
object file must be processed by the 
link program on the compiler disk. 
Output from the link program is the 
final program ready to execute-in 
this case, PROGl.EXE. 

PROGl.EXE is known as an 
exewtable module or a run module. 
To run it, simply type the filename 
as if it were a DOS command: 
PROGl. As the table indicates, a 
compiled program runs three to 
four times faster than an interpret­
ed one. (The run module produced 
by the new version of the compiler 
is no faster than that produced by 
the old version.) The price to pay 
for speed is size. The interpreter 
version uses only 56 bytes of disk 
space, while the compiled version 
takes more than 23,000 bytes. (g 
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CAPUTE!

Memo Diary

You may have noticed that the year

value behaves strangely in this pro

gram from the December 1985 is

sue (p. 65). To solve this, add the

following two lines, which were

accidentally omitted from Program

1 (Atari and TI owners should add

line 1030 only):

1030 IF D8$ <= D9$ THEN 1050

1040 Y$= "/" + RIGHTS (STR$ (100 +

Y8), 2)

The article failed to mention that

you should enter only two digits for

the year when you first run the

program (for example, 86 for 1986).

Entering all four digits results in

incorrect days of the week for the

dates you select.

The Atari and TI versions (Pro

grams 3 and 6) each have additional

corrections. In both versions, the

month can only be entered as a

number, not as a word. Also, in the

TI version, incorrect menu choices

crash the program. Make the fol

lowing changes, suggested by read

er David Wentzel:

Atari version:

1695 IF LEN(MM$) > 2 THEN 1710

1770 IF MM$oM$«J-l) * 3 + 1, J * 3)

THEN 1790

TI version:

815 IF (A<1) + (A>5) THEN 730

1695 IF LEN(MM$) > 2 THEN 1710

Balloon Crazy For TI And

IBM

The IBM version (Program 4, p. 59)

of this game from the December

1985 issue has a minor bug. When a

new screen is drawn after clearing

all balloons from a previous screen,

the display always shows three

clowns remaining regardless of

how many are actually left. To cor

rect this, reader Matthew Pomeroy

suggests the following change to

line 190:

190 FOR 1 = 158 TO 158 + (LIVES - 2) *

8 STEP 8: PUT{I,0), TINY: NEXT:

GOSUB 350

Part of line 390 is missing in

the TI version of this game (Pro

gram 5, p. 60). The line should read

as follows:

390 CALL SPRITE(#3,124,1A

, 1 IB, HCDL.) t i GOSUB 56

0 t: CALL DEL3PRITE(#

3)ii CALL SPRITE(#lf1

36,14,150,MCOL)

Apple ProDOS Disk Menu

This utility program from the De

cember 1985 issue (p. 108) gives a

BAD SUBSCRIPT ERROR in line 20

when run because its first line is

missing. Add the following:

5 DIM A$(24), L$(52)

Also, David Mariotti suggests the

following improvements which

cause the selector bar to skip blank

lines when there are fewer than 16

items in the directory display:

4115 IF CR > LIM + 2 THEN CR = 3

4210 IF CR = 4 THEN CR = LIM + 4

Atari Reset Controller

Errors were accidentally introduced

in Program 2 for this article from

the January 1986 issue (p. 110)

when REM statements were de

leted. The GOTO 340 in line 300

should be changed to GOTO 360,

and the GOTO 180 in line 320

should be changed to GOTO 200. A

good programming rule to help

avoid such problems is never

GOTO a REM statement.

Apple ML Addresses

In the December 1985 "Reader's

Feedback" column, there is an error

in line 20 of the ProDOS routine for

finding the starting address of ma

chine language programs (p. 18).

The statement GOTO 15 should be

GOTO 20.

Atari Lightning Renumber

The author of this program from

the October 1985 issue (p. 103) has

provided a fix for a bug that causes

the program to sometimes miss in

ternal line number references in

program lines. Line 810 should be

changed to read as follows:

810 DATA 200,177,203,201,22,240,10,

201,155,240

Skyscape

In addition to the small correction

published in last month's "Capute!"

column, there are a number of cor

rections required for the Atari ver

sion, and additional changes to the

Commodore 64, Apple, and TI ver

sions. In the Atari version, the fol

lowing lines need to be corrected as

shown:

40:PRINT

:NEXT ZZ:

F« 520 FDR ZZ = 1 TO

CHR*CRF+32)[

BOTO 540

El 1000 IF ABS(LL)>90 THEN P

RINT OO*:GOTO 980

HG 1730 IF P(X,6XK1 AND P(X

,6)>MS THEN 1760

IF 2590 IF ABS<LL>>90 THEN P

RINT aO»iQQTD 2500

CE2600 GOSUB 2260: IF Z*="N"

THEN 2560

NE2610 EGSUB 25 i 0 : Q*= " S " : GO

TD 1950

In the Commodore 64 version,

the reinput option of the latitude

change feature does not work cor

rectly. Change the THEN 2480 at

the end of line 2570 to THEN 2530.

In the Apple version, the day

of the week is incorrect after the

date is first entered. To correct this,

add GOSUB 1670 between the

HTAB 5 and the GOSUB 1295 in

line 800.

In the TI-99/4A version, the

reinput option of the change lati

tude feature does not work correct

ly. Change the THEN 2410 at the

end of line 2490 to THEN 2460.

Also, the DOWN-S in the string in

line 500 should read DOWN-N.

The TI version states that Extended

BASIC is required, but does not

mention that expansion memory is

also required. TI readers who are

interested in modifications neces

sary to use the progrm without

memory expansion should write to

COMPUTE! for details. <9
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Memo Diary 
You may have noticed that the year 
value behaves strangely in this pro­
gram from the December 1985 is­
sue (p. 65). To solve this, add the 
following two lines, which were 
accidentally omitted from Program 
1 (Atari and TI owners should add 
line 1030 only): 
1030 IF D8S <- D9S THEN 1050 
1040 YS- " /" + RIGHTS (STRS (100 + 

Y8),2) 

The article failed to mention that 
you should enter only two digits for 
the year when you first run the 
program (for example, 86 for 1986). 
Entering all four digits results in 
incorrect days of the week for the 
dates you select. 

The Atari and TI versions (Pro­
grams 3 and 6) each have additional 
corrections. In both versions, the 
month can only be entered as a 
number, not as a word. Also, in the 
TI version, incorrect menu choices 
crash the program. Make the fol­
lowing changes, suggested by read­
e.r David Wentzel: 
Atari version: 
1695 IF LENIMMS) > 2 THEN 1710 
1770 IF MMS<>MS(J - l) • 3 + 1, I • 3) 

THEN 179{) 

TI version: 
815 IF (A<1) + (A> 5) THEN 730 
1695 IF LEN(MMS) > 2 THEN 1710 

Balloon Crazy For TI And 
IBM 
The IBM version (Program 4, p. 59) 
of this game from the December 
1985 issue has a minor bug. When a 
new screen is drawn after clearing 
all balloons from a previous screen, 
the display always shows three 
clowns remaining regardless of 
how many are actually left. To cor­
rect this, reader Matthew Pomeroy 
suggests the following change to 
line 190: 
190 FOR 1- 158 TO 158 + (LIVES - 2) • 

8 STEP 8: PUT(I,O), TINY: NEXT: 
GOSUB 350 
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Part of line 390 is missing in 
the Tl version of this game (Pro­
gram 5, p. 60). The line should read 
as follows: 
398 CALL SPRITE(*3,124,14 

• l1B, MeaL) II Bosue 56 
" II CALL DELSPRITE(. 
3)11 CALL SPRITE(.1,l 
36,14,15",MCOL) 

Apple ProDOS Disk Menu 
This utility program from the De­
cember 1985 issue (p. 108) gives a 
BAD SUBSCRIPT ERROR in line 20 
when run because its first line is 
missing. Add the following: 
5 DIM AS(24), L$(52) 

Also, David Mariotti suggests the 
fo llowing improvements which 
cause the selector bar to skip blank 
lines when there are fewer than 16 
items in the directory display: 
4115 IF CR > LIM + 2 THEN CR - 3 
4210 IF CR - 4 THEN CR - LIM + 4 

Atarl Reset Controller 
Errors were accidentally introduced 
in Program 2 for this article from 
the January 1986 issue (p. 110) 
when REM statements were de­
leted. The GOTO 340 in line 300 
should be changed to GOTO 360, 
and the GOTO 180 in line 320 
should be changed to GOTO 200. A 
good programming rule to help 
avoid such problems is never 
GOTO a REM statement. 

Apple ML Addresses 
In the December 1985 " Reader's 
Feedback" column, there is an error 
in line 20 of the ProDOS routine for 
finding the starting address of ma­
chine language programs (p. 18). 
The statement GOTO 15 should be 
GOTO 20. 

Atarl Lightning Renumber 
The author of this program from 
the October 1985 issue (p. 103) has 
provided a fix for a bug that causes 
the program to sometimes miss in­
ternal line number references in 

program lines. Line 810 should be 
changed to read as follows: 
810 DATA 200,177,203,201,22,240,10, 

201,155,240 

Skyscape 
In addition to the small correction 
published in last month's "Capute!" 
column, there are a number of cor­
rections required for the Atari ver­
sion, and additional changes to the 
Commodore 64, Apple, and TI ver­
sions. In the Atari version, the fol­
lowing lines need to be corrected as 
shown: 
F"52~ FOR ZZ-1 TO 40:PRINT 

CHRS(RF+32J;:NEXT IZ : 
GOTO 540 

EI 1 "''''' IF ABS (LL) ) 90 THEN P 
RINT 0 0 .:80 TO 980 

HS 173121 IF P(X,6) (K l AND P(X 
,6) )1'19 THEN 1760 

IF2590 IF ABS(LL')90 THEN P 
RINT OOSIBOTO 2580 

CE 260121 aosus 226". IF ZS _ "N" 
THEN 2~6" 

X5 261" aOSUB 2~1": QI_ "Su: GO 
TO 19:50 

In the Commodore 64 version, 
the rein put option of the latitude 
change feature does not work cor­
rectly. Change the THEN 2480 at 
the end ofline 2570 to THEN 2530. 

In the Apple version, the day 
of the week is incorrect after the 
date is fi rst entered . To correct this, 
add GOSUB 1670 between the 
HTAB 5 and the GOSUB 1295 in 
line 800. 

In the TI-99/4A version, the 
rein put option of the change lati­
tude feature does not work correct­
ly. Change the THEN 2410 at the 
end of line 2490 to THEN 2460. 
Also, the DOWN-S in the string in 
line 500 should read DOWN-N. 
The TI version states that Extended 
BASIC is required, but does not 
mention that expansion memory is 
also required. TI readers who are 
interested in modifications neces­
sary to use the progrm without 
memory expansion should write to 
COMPUTE! for details. @ 



COMPUTE'S

Author Guide

Most of the following suggestions serve to improve

the speed and accuracy of publication. COMPUTE! is

primarily interested in new and timely articles on the

Commodore 64/128, Atari, Apple, IBM PC/PCjr,

Amiga, and Atari ST. We are much more concerned

with the content of an article than with its style, but

articles should be clear and well-explained.

The guidelines below will permit your good ideas

and programs to be more easily edited and published:

1. The upper left corner of the first page should

contain your name, address, telephone number, and

the date of submission.

2. The following information should appear in the

upper right corner of the first page. If your article is

specifically directed to one make of computer, please

state the brand name and, if applicable, the BASIC or

ROM or DOS version(s) involved. In addition, please

indicate the memory requirements of programs.

3. The underlined title of the article should start

about 2/3 of the way down the first page.

4. Following pages should be typed normally, ex

cept that in the upper right corner there should be an

abbreviation of the title, your last name, and the page

number. For example: Memory Map/Smith/2.

5. All lines within the text of the article must be

double- or triple-spaced. A one-inch margin should be

left at the right, left, top, and bottom of each page. No

words should be divided at the ends of lines. And

please do not justify. Leave the lines ragged.

6. Standard typing paper should be used (no eras

able, onionskin, or other thin paper) and typing

should be on one side of the paper only (upper- and

lowercase).

7. Sheets should be attached together with a pa

per clip. Staples should not be used.

8. If you are submitting more than one article,

send each one in a separate mailer with its own tape

or disk.

9. Short programs (under 20 lines) can easily be

included within the text. Longer programs should be

separate listings. It is essential that we have a copy of

the program, recorded twice, on a tape or disk. If your

article was written with a word processor, we also ap

preciate a copy of the text file on the tape or disk.

Please use high-quality 10 or 30 minute tapes with

the program recorded on both sides. The tape or disk

should be labeled with the author's name, the title of

the article, and, if applicable, the BASIC/ROM/DOS

version(s). Atari tapes should specify whether they are

to be LOADed or ENTERed. We prefer to receive Ap

ple programs on disk rather than tape. Tapes are fairly

sturdy, but disks need to be enclosed within plastic or

cardboard mailers (available at photography, station

ery, or computer supply stores).

10. A good general rule is to spell out the num

bers zero through ten in your article and write higher.

numbers as numerals (1024). The exceptions to this

are: Figure 5, Table 3, TAB(4), etc. Within ordinary

text, however, the zero through ten should appear as

words, not numbers. Also, symbols and abbreviations

should not be used within text: use "and" (not &),

"reference" (not ref.), "through" (not thru).

11. For greater clarity, use all capitals when refer

ring to keys (RETURN, TAB, ESC, SHIFT), BASIC

words (LIST, RND, GOTO), and three languages

(BASIC, APL, PILOT). Headlines and subheads

should, however, be initial caps only, and emphasized

words are not capitalized. If you wish to emphasize,

underline the word and it will be italicized during

typesetting.

12. Articles can be of any length—from a single-

line routine to a multi-issue series. The average article

is about four to eight double-spaced, typed pages.

13. If you want to include photographs, they

should be either 5X7 black and white glossies or

color slides.

14. We do not consider articles which are submit

ted simultaneously to other publishers. If you wish to

send an article to another magazine for consideration,

please do not submit it to us.

15. COMPUTE! pays between $70 and $800 for

published articles. In general, the rate reflects the

length and quality of the article. Payment is made

upon acceptance. Following submission (Editorial De

partment, COMPUTE! Magazine, P.O. Box 5406,

Greensboro, NC 27403) it will take from four to eight

weeks for us to reply. If your work is accepted, you

will be notified by a letter which will include a con

tract for you to sign and return. Rejected manuscripts

are returned to authors who enclose a self-addressed,

stamped envelope.

16. If your article is accepted and you have since

made improvements to the program, please submit an

entirely new tape or disk and a new copy of the arti

cle reflecting the update. We cannot easily make revi

sions to programs and articles. It is necessary that you

send the revised version as if it were a new submis

sion entirely, but be sure to indicate that your submis

sion is a revised version by writing, "Revision" on the

envelope and the article.

17. COMPUTE! does not accept unsolicited product

reviews. If you are interested in serving on our panel

of reviewers, contact the Review Coordinator for

details.
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COMPUTE's 
Author Guide 

Most of the following suggestions serve to improve 
the speed and accuracy of publication. COMPUTE! is 
primarily interested in new and timely articles on the 
Commodore 64/128, Atari, Apple, IBM PC/PCjr, 
Ainiga, and Atari ST. We are much more concerned 
with the content of an article than with its style, but 
articles should be clear and well-explained. 

The guidelines below will permit your good ideas 
and programs to be more easily edited and published: 

1. The upper left corner of the fi rst page should 
contain your name, address, telephone number, and 
the date of submission. 

2. The following information should appear in the 
upper right comer of the first page. If your article is 
specifically directed to one make of computer, please 
state the brand name and, if applicable, the BASIC or 
ROM or DOS version(s) involved. In addition, please 
indicate the memory reqlliremellts of programs. 

3. The underlined title of the article should start 
about 2/3 of the way down the first page. 

4. Following pages should be typed normally, ex­
cept that in the upper right comer there should be an 
abbreviation of the title, your last name, and the page 
number. For example: Memory Map/ Smith/ 2. 

5. All lines within the text of the article must be 
double- or triple-spaced. A one-inch margin should be 
left at the right, left, top, and bottom of each page. No 
words should be divided at the ends of lines. And 
please do not justify. leave the lines ragged. 

6. Standard typing paper should be used (no eras­
able, onionskin, or other thin paper) and typing 
should be on one side of the paper only (upper- and 
lowercase). 

7. Sheets should be attached together with a pa­
per clip. Staples should not be used. 

8. If you are submitting more than one article, 
send each one in a separate mailer with its own tape 
or disk. 

9. Short programs (under 20 lines) can easily be 
included within the text. longer programs should be 
separate listings. It is esselltial that we have a copy of 
the program, recorded twice, all a tape or disk. If your 
article was written with a word processor, we also ap­
preciate a copy of the text file on the tape or disk. 
Please use high-quality 10 or 30 minute tapes with 
the program recorded on both sides. The tape or disk 
should be labeled with the author's name, the title of 
the article, and, if applicable, the BASIC/ROM/DOS 
version(s). Atari tapes should speCify whether they are 
to be lOADed or ENTERed. We prefer to receive Ap­
ple programs on disk rather than tape. Tapes are fairly 
sturdy, but disks need to be enclosed within plastic or 

cardboard mailers (available at photography, station­
ery, or computer supply stores). 

10. A good general rule is to spell out the num­
bers zero through ten in your article and write higher. 
numbers as numerals (1024). The exceptions to this 
are: Figure 5, Table 3, TAB(4), etc. Within ordinary 
text, however, the zero through ten should appear as 
words, not numbers. Also, symbols and abbreviations 
should not be used within text: use "and" (not &), 
"reference" (not ref.), " through" (not thru). 

11. For greater clarity, use all capitals when refer­
ring to keys (RETURN, TAB, ESC, SHIFT), BASIC 
words (LIST, RND, GOTO), and three languages 
(BASIC, APl, PILOT). Headlines and subheads 
should, however, be initial caps only, and emphasized 
words are not capitalized. If you wish to emphasize, 
underline the word and it will be italicized during 
typesetting. 

12. Articles can be of any length-from a single­
line routine to a multi-issue series. The average article 
is about four to eight double-spaced, typed pages. 

13. If you want to include photographs, they 
should be either 5 X 7 black and white glossies or 
color slides. 

14. We do not consider articles which are submit­
ted simultaneously to other publishers. If you wish to 
send an article to another magazine for consideration, 
please do not submit it to us. 

15. COMPUTE! pays between $70 and $800 for 
published articles. In general, the rate reflects the 
length and quality of the article. Payment is made 
upon acceptance. Following submission (Editorial De­
partment, COMPUTE! Magazine, P.O. Box 5406, 
Greensboro, NC 27403) it will take from four to eight 
weeks for us to reply. If your work is accepted, you 
will be notified by a letter which will include a con­
tract for you to sign and return . Rejected malll/scripts 
are refl/rlled to al/ thors who enc/ose a self-addressed, 
stamped ellvelope. 

16. If your article is accepted and you have since 
made improvements to the program, please submit an 
entirely new tape or disk and a new copy of the arti­
cle refl ecting the update. We cannot easily make revi­
sions to programs and articles. It is necessary that you 
send the revised version as if it were a new submis­
sion entirely, but be sure to indicate that your submis­
sion is a revised version by writing, "Revision" on the 
envelope and the article. 

17. COMPUTE' does not accept unsolicited product 
reviews. If you are interested in serving on our panel 
of reviewers, contact the Review Coordinator for 
details. 
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COMPUTERS Guide
To Typing In Programs

Before typing in any program, you

should familiarize yourself with your

computer. Learn how to use the key

board to type in and correct BASIC

programs. Read your manuals to un

derstand how to save and load BASIC

programs to and from your disk drive or

cassette unit. Computers are precise—

take special care to type the program

exactly as listed, including any neces

sary punctuation and symbols, except

for special characters as noted below.

To help you with this task, we have

implemented a special listing conven

tion as well as a program to help check

your typing—the "Automatic Proof

reader." Please read the following

notes before typing in any programs

from compute!. They can save you a lot

of time and trouble.

Commodore, Apple, and Atari

programs can contain some hard-to-

read (and hard-to-type) special charac

ters, so we have developed a listing

system that indicates the function of

these control characters. (There are no

special control characters in our IBM or

TI-99/4A listings.) You will find Com

modore and Atari special characters

within curly braces; do not type the brac

es. For example, {CLEAR} or {CLR}

instructs you to insert the symbol

which clears the screen on the Atari or

Commodore machines. For Commo

dore, Apple, and Atari, a symbol by

itself within curly braces is usually a

control key or graphics key. If you see

{A}, hold down the CTRL key and

press A. This will produce a reverse

video character on the Commodore (in

quote mode), a graphics character on

the Atari, and an invisible control char

acter on the Apple. Commodore com

puters also have a special control key

labeled with the Commodore logo.

Graphics characters entered with the

Commodore logo key are enclosed in a

special bracket that looks like this:

fcA>\. In this case, you would hold

down the Commodore logo key as'you

type A. Our Commodore listings are in

uppercase, so shifted symbols are un

derlined. A graphics heart symbol

(SHIFT-S) would be listed as S. One

exception is {SHIFT-SPACE}. When

you see this, hold down SHIFT and

press the space bar. If a number pre

cedes a symbol, such as {5 RIGHT}, {6

S}, or [<8 Q>], you would enter five

cursor rights, six shifted S's, or eight

Commodore-Q's. On the Atari, inverse

characters (printed in white on black)

should be entered after pressing the

inverse video key.

Since spacing is sometimes impor

tant, any more than two spaces will be

listed. For example, {6 SPACES} means

to press the space bar six times. Our

listings never leave a space at the end of

a line, instead moving it to the next

printed line as {SPACE}. For your

convenience, we have prepared this

quick-reference chart for the Commo

dore and Atari special characters:

Atari 400/800/XL/XE

When you see Type

(CLEAR)

<DOWN5

<LEFT>

CRIGHT>

(BACK S3

<DELETE>

CINSERT>

(DEL LINE>

tINS LINEJ

CTAB>

<CLR TAB}

<SET TAB>

CBELL>

<ESC>

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

SHIFT <

CTRL -

CTRL =

CTRL +

CTRL *

DELETE

CTRL DELETE

CTRL INSERT

SHIFT DELETE

SHIFT INSERT

TAB

CTRL TAB

SHIFT TAB

CTRL 2

ESC

See

* Clear Screen

t Cursor Up

4- Cursor Dawn

* Cursor Left

+ Cursor Ri ght

4 Backspace

EJ Delete character

13 Insert character

G Delete line

□ Insert line

► TAB key

B Clear tab

Q Set tab stop

Q Ring buzzer

% ESCape key

Commodore PET/CBM/VIC/64/128/16/+4

When You

Read: Press: See:

When Yo u

Read: Press:

{ F3 ]

{ F4 1

{ F5 }

I F6 }

{ F7 }

{ FS }
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COMPUTE!'s Guide 
To Typing In Programs 

Before typing in any program, you 
should familiarize yourself with your 
computer. Learn how to use the key­
board to type in and correct BASIC 
programs. Read your manuals to un­
derstand how to save and load BASIC 
programs to and from your disk drive or 
cassette unit. Computers are precise­

~}, or «8 Q», you would enter five 
cursor rights, six shifted 5's, or eight 
Commodore-Q's. On the Atari, inverse 
characters (printed in white on black) 
should be entered after pressing the 
inverse video key. 

Since spacing is sometimes impor­
tant, any more than two spaces will be 

listed. For example, {6 SPACES} means 
to press the space bar six times. Our 
listings never leave a space at the end of 
a line, instead moving it to the next 
printed line as {SPACE}. For your 
convenience, we have prepared this 
quick-reference chart for the Commo­
dore and Atari special characters: 

take special care to type the program I----------------...L---------------l 
exactly as listed, including any neces­
sary punctuation and symbols, except 
for special characters as noted below. 
To help you with this task, we have 
implemented a special listing conven­
tion as well as a program to help check 
your typing-the "Automatic Proof­
reader." Please read the following 
notes before typing in any programs 
from COMPUTEL They can save you a lot 
of time and trouble. 

Commodore, Apple, and Atari 
programs can contain some hard-to­
read (and hard-to-type) special charac­
ters, so we have developed a listing 
system that indicates the function of 
these control characters. (There are no 
special control characters in our IBM or 

AfarI400/800/XL/XE 
When you see Type 

{CLEAR} ESC SHIFT < 
{UP} ESC CTRL -
<DOWN} ESC CTRL -
{LEFT} ESC CTRL + 
{RIGHT} ESC CTRL * 
{BACK S} ESC DELETE 
<DELETE} ESC CTRL DELETE 
<INSERT} ESC CTRL INSERT 
{DEL LINE} ESC SHIFT DELETE 
{INS LINE} ESC SHIFT INSERT 
{TAB} ESC TAB 
{CLR TAB} ESC CTRL TAB 
{SET TAB} ESC SHIFT TAB 
{BELL> ESC CTRL 2 
{ESC} ESC ESC 

5"" .. Clear Screen 
~ Cursor Up 
~ Cursor Down 
<- Cursor Left .. Cursor Ri ght 
~ Backspace 
U Delete character 
U Insert character 

" Delete line 
0 Insert line 

• TAB key 
~ Clear t.ab 
III Set. t.ab st.op 
(;j Ring buzzer 
~ ESCape key 

TI-99/ 4A listings.) You will find Com- ~--------------------------_l 
modore . and Atari special characters 
within curly braces; do not type the brac­
es. For example, {CLEAR} or {CLR} 
instructs you to insert the symbol 
which clears the screen on the Atari or 
Commodore machines. For Commo­
dore, Apple, and Atari, a symbol by 
itself within curly braces is usually a 
control key or graphiCS key. If you see 
{A}, hold down the CTRL key and 
press A. This will produce a reverse 
video character on the Commodore (in 
quote mode), a graphics character on 
the Atari, and an invisible control cnar­
acter on the Apple. Commodore com­
puters also have a special control key 
labeled with the Commodore logo. 
Graphics characters entered with the 
Commodore logo key are enclosed in a 
special bracket that looks like this: 
«A>j. In this case, you would hold 
down the Commodore logo key as'you 
type A. Our Commodore listings are in 
uppercase, so shifted symbols are un­
derlined. A graphics heart symbol 
(SHIFT -S) would be listed as~. 0 n e 
exception is {SHIFf-SPACE}. When 
you see this, hold down SHIFT and 
press the space bar. [f a number pre­
cedes a symbol, such as {S RIGHT}, {6 

114 COMPUTEI February 1986 

Commodore PET/CBM/VIC/64/128/ 16/ +4 
When You When You 
Read: Press: See: Read: Press: See: 

{CLRI I SHirr I § ii§] ~ ~q I COMMODORE 1 0 C 
{HOME} I ClRlHOME I i! ~ 2 ~ I COMMODORE I 0 II 
IUPI I SHtrr] I I C05R I I 0 ~ 3 ~ ICOMMODOREI0 II 
{OOWN } I IC05Rl l m ~ 4 ~ ICOMMODOREI0 rn 
{lEfT} I SHirr 11- C05R - I II ~ 5 ~ ICOMMODOREI0 ~ 

{RIGHT} I-C05R-1 !1 ~ 6 ~ I COMMODORE 1 0 II 
IRVSI I cm lQ] ill E 7 ~ ICOMMODOREI0 a 
{OFF} I CTRl 1 Q:::J • ~ 8 ~ I COMMODORE I [!] :: 

I CTRL 10 • 0 -{OlK } { F1 } • 
{WHT} I cm lQ] [3 { F2 } I SHirr I 0 II 

I CTRl lQ] ~ 0 • {RED} { F3 } -
{LYN } Icm lL£] • { "' } 

ISHlrrl0 II! 
{PUR} I cm l0 • { FS } 0 II 
{GRNI I cm l8 [] { F6 } I SHirr I 0 II 
{OW} I CTRL I0 CI { F7 I 0 I. 
{YEL} I cm lCD Iii { F8 } ISHlrrl0 • .. 1--1 ~ 



The Automatic Proofreader

We have developed a series of simple,

yet effective programs that can help

check your typing. Type in the appro

priate Proofreader program listed be

low, then save it for future use. On the

VIC, 64, or Atari, run the Proofreader to

activate it, then enter NEW to erase the

BASIC loader (the Proofreader remains

active, hidden in memory, as a machine

language program). Pressing RUN/

STOP-RESTORE or SYSTEM RESET

deactivates the Proofreader. You can

use SYS 886 to reactivate the VIC/64

Proofreader, or PRINT USR(1536) to

reenable the Atari Proofreader. On the

Apple, the Proofreader automatically

erases the BASIC portion of itself after

you activate it by typing RUN, leaving

only the machine language portion in

memory. It works with either DOS 3.3

or ProDOS. Disable the Apple Proof

reader by pressing CTRL-RESET before

running another BASIC program. The

IBM Proofreader is a BASIC program

that simulates the IBM BASIC line edi

tor, letting you enter, edit, list, save, and

load programs that you type. Type

RUN to activate.

Once the Proofreader is active, try

typing in a line. As soon as you press

RETURN, either a decimal number (on

the Commodore), a hexadecimal num

ber (on the Apple), or a pair of letters

(on the Atari or IBM) appears. The

number or pair of letters is called a

checksum. Try making a change in the

line, and notice how the checksum

changes.

All you need to do is compare the

value provided by the Proofreader with

the checksum printed in the program

listing in the magazine. In Commodore

listings, the checksum is a number from

0 to 255. It is set off from the rest of the

line with rem. This prevents a syntax

error if the checksum is typed in, but

the REM statements and checksums

need not be typed in. It is just there for

your information.

In Atari, Apple, and IBM listings,

the checksum is given to the left of each

line number, just type in the program

one line at a time (without the printed

checksum) and compare the checksum

generated by the Proofreader to the

checksum in the listing. If they match,

go on to the next line. If not, check your

typing: You've made a mistake. On the

Commodore, Atari, and Apple Proof

readers, spaces are not counted as part

of the checksum, so be sure you type

the right number of spaces between

quote marks. The Commodore and

Atari Proofreaders do not check to see

that you've typed the characters in the

right order, so if characters are trans

posed, the checksum still matches the

listing. Because of the checksum meth

od used, do not type abbreviations,

such as ? for PRINT. The IBM Proof

reader is the pickiest of all; it will detect

errors in spacing and transposition. Be

sure to leave Caps Lock on, except

when typing lowercase characters.

IBM Proofreader Commands

Since the IBM Proofreader replaces the

computer's normal BASIC line editor, it

has to include many of the direct-mode

IBM BASIC commands. The syntax is

identical to IBM BASIC. Commands

simulated are LIST, LLIST, NEW,

FILES, SAVE, and LOAD. When listing

your program, press any key (except

Ctrl-Break) to stop the listing. If you

type NEW, the Proofreader prompts

you to press Y to be sure you mean yes.

Two new commands are BASIC

and CHECK. BASIC exits the Proof

reader back to IBM BASIC, leaving the

Proofreader in memory. CHECK works

just like LIST, but shows the checksums

along with the listing. After you have

typed in a program, save it to disk.

Then exit the Proofreader with the

BASIC command, and load the pro

gram in BASIC as usual (this replaces

the Proofreader in memory). You can

now run the program, but you may

want to resave it to disk. The version of

your program that you resave from

BASIC will take up less space on disk

and will load faster, but it can no longer

be edited with the Proofreader. If you

want to convert a program to Proof

reader format, save it to disk with SAVE

"filename",A.

Special Proofreader Notes

For Commodore Cassette

Users

The Proofreader resides in a section of

memory called the cassette buffer,

which is used during tape LOADs and

SAVEs. Therefore, be sure to press

RUN/STOP-RESTORE to get the Proof

reader out of the way before saving or

loading a program. If you want to use

the Proofreader with tape, run the

Proofreader, then enter these two lines

exactly as shown, pressing RETURN

after each one:

A$='TROOFREADER.T":B$-"{10

SPACES}":FOR X= l TO 4:A$=A$

+B$:NEXT

FOR X= 886 TO 1018:A$-A$+CHR$

<PEEK(X)):NEXT:OPEN 1,1,1,A$:

CLOSE1

Then insert a blank tape and press RE

CORD and PLAY to save a special ver

sion of the Proofreader. Anytime you

need to reload the Proofreader after it

has been erased—for example, after

you reload a paritally completed pro

gram—just rewind the tape, type

OPEN1:CLOSE1, then press PLAY.

You'll see the message FOUND

PROOFREADER.T, but not the familiar

LOADING message. Don't worry; the

Proofreader is in memory. When

READY comes back, enter SYS 886.

Program 1: VIC/64

Proofreader

By Charles Brannon, Program Editor

10 PRINT"{CLR}PLEASE WAIT...":

FORI=886TO1018:READA:CK=CK+

A:POKEI,A:NEXT

20 IF CKO17539 THEN PRINT"

(DOWN}YOU MADE AN ERROR":PR

INT"IN DATA STATEMENTS.":EN

D

30 SYS8861PRINT"(CLR){2 DOWN}P
ROOFREADER ACTIVATED.":NEW

40 DATA 173,036,003,201,150,20

8,001,096,141,151,003,173

50 DATA 037,003,141,152,003,16

9,150,141,036,003,169,003

60 DATA 141,037,003,169,000,13

3,254,096,032,087,241,133

70 DATA 251,134,252,132,253,00

8,201,013,240,017,201,032

80 DATA 240,005,024,101,254,13

3,254,165,251,166,252,164

90 DATA 253,040,096,169,013,03

2,210,255,165,214,141,251

100 DATA 003,206,251,003,169,0

00,133,216,169,019,032,210

110 DATA 255,169,018,032,210,2

55,169,58,032,210,255,166

120 DATA 254,169,000,133,254,1

72,151,003,192,087,208,006

130 DATA 032,205,189,076,235,0

03,032,205,221,169,032,032

140 DATA 210,255,032,210,255,1

73,251,003,133,214,076,173

150 DATA 003

Program 2: Atari

Proofreader

By Charles Brannon, Program Editor

100 GRAPHXCS 0

110 FDR 1-1336 TO 17001RE

AD At POKE I,AiCK-CK+A

I NEXT I

120 IF CKO19072 THEN ? "

Error In DATA Stateme

ntm. Check Typing."i

END

130 A-USRU536)

140 ? I? "Automatic Proof

reader No* Activated.

DATA 104,160,0,185,26

,3,201,69,240,7

DATA 200,200,192,34,2

0B,243,96,200,169,74

,3,201,69,240,7

DATA 200,200,192,34,

0B,243,96,200,169,74

DATA 153,26,3,200,14

0B,243,96,200,169,74

DATA 153,26,3,200,16'

,6,153,26,3,162

DATA 0,189,0,228,157
_> a * H^ *W *1 I—I ^1 M 4 J
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The Automatic: Proofreader 
We have developed a series of simple, 
yet effective programs that can help 
check your typing. Type in the appro­
priate Proofreader program listed be­
low, then save it for future use. On the 
VIC, 64, or Atari, run the Proofreader to 
activate it, then enter NEW to erase the 
BAS[C loader (the Proofreader remains 
active, hidden in memory, as a machine 
language program). Pressing RUN/ 
STOP-RESTORE or SYSTEM RESET 
deactivates the Proofreader. You can 
use SYS 886 to reactivate the VIC/64 
Proofreader, or PRINT USR(!536) to 
reenable the Atari Proofreader. On the 
Apple, the Proofreader automatically 
erases the BASIC portion of itself after 
you activate it by typing RUN, leaving 
only the machine language portion in 
memory. It works with either DOS 3.3 
or ProDOS. Disable the Apple Proof­
reader by pressing CTRL-RESET before 
running another BASIC program. The 
IBM Proofreader is a BASIC program 
that simulates the IBM BASIC line edi­
tor, letting you enter, edit,list, save, and 
load programs that you type. Type 
RUN to activate. 

Once the Proofreader is active, try 
typing in a line. As soon as you press 
RETURN, either a decimal number (on 
the Commodore), a hexadecimal num­
ber (on the Apple), or a pair of letters 
(on the Atari or IBM) appears. The 
number or pair of letters is called a 
checksum. Try making a change in the 
line, and notice how the checksum 
changes. 

All you need to do is compare the 
value provided by the Proofreader with 
the checksum printed in the program 
listing in the magazine. In Commodore 
listings, the checksum is a number from 
o to 255. It is set off from the rest of the 
line with rem. This prevents a syntax 
error if the checksum is typed in, but 
the REM statements and checksums 
need nol be typed in. It is just there for 
your information. 

In Atari, Apple, and IBM listings, 
the checksum is given to the left of each 
line number. Just type in the program 
one line at a time (without the printed 
checksum) and compare the checksum 
genera ted by the Proofreader to the 
checksum in the listing. If they match, 
go on to the next line. If not, check your 
typing: You've made a mistake. On the 
Commodore, Atari, and Apple Proof­
readers, spaces are not counted as part 
of the checksum, so be sure you type 
the right number of spaces between 
quote marks. The Commodore and 
Atari Proofreaders do not check to see 
that you've typed the characters in the 
right order, so if characters are trans­
posed, the checksum still matches the 
listing. Because of the checksum meth-

od used, do not type abbreviations, 
such as ? for PRINT. The IBM Proof­
reader is the pickiest of all; it will detect 
errors in spacing and transposition. Be 
sure to leave Caps Lock on, except 
when typing lowercase characters. 

IBM Prootreader Commands 
Since the IBM Proofreader replaces the 
computer's normal BASIC line editor, it 
has to include many of the direct-mode 
IBM BASIC commands. The syntax is 
identical to IBM BASIC. Commands 
simulated are LIST, LLlST, NEW, 
FILES, SAVE, and LOAD. When listing 
your program, press any key (except 
Ctrl-Break) to stop the listing. If you 
type NEW, the Proofreader prompts 
you to press Y to be sure you mean yes. 

Two new commands are BASIC 
and CHECK. BASIC exits the Proof­
reader back to IBM BASIC, leaving the 
Proofreader in memory. CHECK works 
just like LIST, but shows the checksums 
along with the listing. After you have 
typed in a program, save it to disk. 
Then exit the Proofreader with the 
BASIC command, and load the pro­
gram in BASIC as usual (this replaces 
the Proofreader in memory). You can 
now run the program, but you may 
want to resave it to disk. The version of 
your program that you resave from 
BASIC will take up less space on disk 
and wUlload faster, but it can no longer 
be edited with the Proofreader. If you 
want to convert a program to Proof­
reader format, save it to disk with SAVE 
"filename",A. 

Special Proofreader Notes 
For Commodore Cassette 
Users 
The Proofreader resides in a section of 
memory called the cassette buffer, 
which is used during tape LOADs and 
SAVEs. Therefore, be sure to press 
RUN/ STOP-RESTORE to get the Proof­
reader out of the way before saving or 
loading a program. If you want to use 
the Proofreader with tape, run the 
Proofreader, then enter these two lines 
exactly as shown, pressing RETURN 
after each one: 

AS = "PROOFREADER.T":BS- "(10 
SPACES)":FOR X=l TO 4:AS- AS 
+ BS:NEXT 

FOR X- 886 TO 1018:AS= AS+ CHRS 
(PEEK(X»:NEXT:OPEN 1,1,1,AS: 
CLOSEl 

Then insert a blank tape and press RE­
CORD and PLAY to save a special ver­
sion of the Proofreader. Anytime you 
need to reload the Proofreader after it 
has been erased-for example, after 
you reload a pari tally completed pro­
gram-just rewind the tape, type 
OPEN! :CLOSE!, then press PLAY. 

You'll see the message FOUND 
PROOFREADER.T, but not the familiar 
LOADING message. Don't worry; the 
Proofreader is in memory. When 
READY comes back, enter SYS 886. 

Program 1: VIC/64 
Proofreader 
By Charles Brannol/, Program Editor 

10 PRINT"{CLR)PLEAsE WAIT ... ": 
FORI=886TOI018:READA:CK~CK+ 

A:POKEI,A:NEXT 
20 IF CK<>17539 THEN PRINT" 

{OOWN}YOU MADE AN ERROR":PR 
INT"IN DATA STATEMENTS. ":EN 
o 

3" SYS886 ,PRINT" (CLRj (2 OOWNjP 
ROOFREADER ACTIVATED. ":NEW 

40 DATA 173,036,003,201,150,20 
8,001,096,141,151,003,173 

50 DATA 037,003,141,152,003,16 
9,150,141,036,003,169,003 

60 DATA 141,037,003,169,000,13 
3,254,096,032,087,241,133 

70 DATA 251,134,252,132,253,00 
8,201,013,240,017,201,03~ 

80 DATA 240,005,024,101,254,13 
3,254,165,251,166,252,164 

90 DATA 253,040,096,169,013,03 
2,210,255,165,214,141,251 

100 DATA 003,206,251,003,169,0 
00,133,216,169,019,032,210 

110 DATA 255,169,018,032,210,2 
55,169,58,032,210,255,166 

120 DATA 254,169,000,133,254,1 
72,151,003,192,087,208,006 

130 DATA 032,205,189,076,235,0 
03,032,205,221,169,032,032 

140 DATA 210,255,032,210,255,1 
73,251,003,133,214,076,173 

150 DATA 003 

Program 2: Atar! 
Proofreader 
By Charles Bramlon, Program Editor 

liI8 GRAPHICS 8 
118 FOR l-l~3b TO 17ee.RE 

AD A.POKE I,A.CK-CK+A 
,NEXT I 

128 IF CKC>19872 THEN? • 
Error in DATA St.teme 
nt •• Check TypinQ."t 
END 

138 A-UBR (1 ~36) 
14. 7 .7 "Auto •• tic Proof 

reader NOM Activ.ted. 

1:58 END 
168 DATA 1.4.168 •• ,18~,26 

,3,281,69,248,7 
178 DATA 288,28.,192,34,2 

88,243,96,288,169,74 
188 DATA 1~3.26,3,28.,169 

,6,1:53,26,3,162 
198 DATA 8,189,8,228,1:57, 

74,6,232,224,16 
2.8 DATA 288,24:5,169,93,1 

41,78,6,169,6,141 
218 DATA 79,6,24,173,4,22 

8,18:5,1,141,9:5 
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220 DATA 6,173,3,228,105,

0,141,96,6,169

230 DATA 0,133,203,96,247

f23B, 125,241 , 93,6

240 DATA 244,241,115,241,

124,241,76,203,238

2S0 DATA 0,0,0,0,0,32,62,

246,B,201

260 DATA 135,240,13,201,3

2,240,7,72,24,101

270 DATA 203,133,203,104,

40,96,72,152,72,138

280 DATA 72,160,0,169,128

,143,BB,200,192,40

290 DATA 208,249,165,203,

74,74,74,74,24,105

300 DATA 161,160,3,143,88

, 163,203,41, 13,24

310 DATA 105,161,200,145,

88,169,0,133,203,104

320 DATA 170,104,16Bf104,

40,96

Program 3: IBM Proofreader

By Charles Brannon, Program Editor

HC 10 'Automatic Proofreader Ver

sinn 3.0 (Lines 205,206 ad

ded/190 deleted/470,490 ch

anged -From V2.0)

LD 100 DIM L*(500),LNUM(500):CDL

OR 0,7,7:KEY OFF:CLS:MPX=

0:LNUM(0)=65536!

PIC 110 ON ERROR GOTO 120:KEY 15,

CHR*(4)+CHR*(70):ON KEY(1

5) BOSUB 640:KEY (15) ON:

BOTO 130

BE 120 RESUME 130

BJ 130 DEF SEB=&H40:W=PEEK(S<H4A)

IK 140 ON ERROR GOTO 650:PRINT:P

RINT"Proofreader Ready."

KB 150 LINE INPUT L*: Y=CSRLIN-IN

T(LEN(L*)/W)-1:LOCATE Y,1

CA 160 DEF SEG=0:POKE 1050,30: PD

KE 1052,34:POKE 1054,0:PO

KE 1035,79:POKE 1056,13:P

OKE 1037,2B:LINE INPUT LS

:DEF SEB:IF L*-"" THEN 15

0

BC 170 IF LEFT*(L*,1)=" " THEN L

*-MID*(L*,2):GdT0 170

HN 100 IF VAL<LEFT*(L*,2) ) =0 AND

MID*(L»,3,1)=" M THEN L»

=MID*(L*,4)

ND 200 IF ASC(L*)>57 THEN 260 'n

o Una number, there-fare

command

JB 205 BL=INSTR(L«, " "):IF BL=0

THEN BL*=LS:BOTO 206 ELSE

BL*=LEFT*(L«,BL-1)

6H 206 LNUM-=VAL(BL*):TEXT*=MID»(

L*,LENCSTR*(LNUM))+l)

06 210 IF TEXT*="" THEN GQSUB 54

0:IF LNUM-LNUM(P) THEN GO

SUB 560:GOTO 150 ELSE 150

KB 220 CKSUM=0:FOR 1 = 1 TO LENCL$

):CKSUM=(CK5UM+ASC(MID*(L

*,I))*I) AND 255:NEXT:L0C

ATE Y,l:PRINT CHR*(65+CKS

UM/16)+CHR»(65+(CKSUM AND

15>)+" M+L*

JE 230 BOSUB 540:IF LNUM(P)=LNUM

THEN L»(P>=TEXT»:BOTO 15

0 'raplace line

CL 240 GOSUB 580: GOTO 150 'insar

t tha Una

AD 260 TEXT*=1M':FOR 1 = 1 TO LEN(L

•>:A-ASC(MID*(L*,I)):TEXT

BF

EC

BD

CA

PF

320

330

340

350

360

*-TEXT*+CHR*(A+32*(A>96 A

ND A<123M :NEXT

LP 270 DELIMITER=INSTR(TEXT«," "

):COMMAND*=TEXT»:ARG*="":

IF DELIMITER THEN COMMAND

•-LEFT*(TEXT*,DELIMITER-1

)iARB*-MID*(TEXT*,DELIMIT

ER+1) ELSE DELIMITER-INST

R(TEXT*,CHR*(34)):IF DELI

MITER THEN COMMAND*=LEFT*

(TEXT*,DELIMITER-1):ARB*=

MID*(TEXT*,DELIMITER)

FC 280 IF C0MMAND*O"LISTM THEN
410

ID 290 OPEN "scrnt" FOR OUTPUT A
S fll

LH 300 IF ARS*=M" THEN FIRST=0:P

-MAX-1:BOTO 340

IJ 310 DELIMITER=INSTR(ARB*,"-")
:IF DELIMITER=0 THEN LNUM

»VAL(ARG»):BOSUB 540:FIRS

T-P:BOTO 340

FIRST-VAL(LEFT*(ARGS,DELI

MITER)>:LAST=VAL(MID*(ARG

*,DELIMITER+1))

LNUM=FIRST:GOSUB 540:FIRS

T»P:LNUM-LAST:BOSUB 540:1
F P-0 THEN P-MAX-1

FOR X=FIRST TO P:N*=MID*(

STR»(LNUM(X)),2)+M "

IF CKFLAG=0 THEN A*«="":GO

TO 370

CKSUM=0: A*=N*+-L* (X) : FOR I

-1 TO LEN(A«):CKSUM-(CK5U

M+ASC(MID*(A»,I))*I) flND

235:NEXT:A*=CHR* (65+CKSUM

/16)+CHR*(65+(CKSUM AND 1
5))+" '■

DC 370 PRINT «1,A*+N*+L*(X>
JJ 380 IF INKEY*<>"" THEN X=P

OF 390 NEXT iCLOSE #1:CKFLAG=0

CA 400 GOTO 130

PD 410 IF COMMAND*="LLIST" THEN
OPEN "lptll" FOR OUTPUT A

S #1:BQTO 300

6M 420 IF COMMAND*="CHECK" THEN

CKFLAB-UBOTO 290

Kft 430 IF COMMAND*<>"SAVE" THEN

430

CL 440 GOSUB 600: OPEN ARB* FOR O

UTPUT AS #1:ARB*-"":GOTO

300

0E 450 IF C0MMAND*O"L0AD" THEN

490

P6 460 GOSUB 600: OPEN ARB* FOR I

NPUT AS #l:MAX-0:P-0

H 470 WHILE NOT EOFU):LINE INP

UT #l,L*iBL-INSTR(L»," ")

IBL*-LEFT*(L*? BL-1):LNUM(

P)-VAL(BL«)iL*(P)-MID*(L*

,LEN(BTR*(VAL(BL»)))+1)iP

-P+l:WEND

KK 4B0 MAX=P:CLOSE tiiQOTO 130

8J 490 IF COMMAND*="NEW" THEN IN

PUT "Erau program - Are

you «ura";L*iIF LEFT*(L»,

l)-»y» QR LEFT*(L»,1)-"Y"

THEN MAX-01LNUM(0)-65536

!iGOTO 1301ELSE 130

CL 500 IF COMMAND*""BASIC" THEN

COLOR 7,0,0iON ERROR BOTO

0iCL9iEND

K 510 IF COMMAND*<>"FILES" THEN

520

ID 515 IF ARB*-"" THEN ARB*-"A: "

ELSE SEL-HBOSUB 600

10 317 FILES ARB«:BOTO 130

DD 320 PRINT"Synt*x arrar'^BOTO

130

BO 540 P-0: WHILE LNUM>LNUM(P) AN

D P<MAXiP-P+l:WEND:RETURN

Kfl 560 MAX»MAX-1:FOR X-P TO MAX:

LNUM (X) -LNUM (X+1) t L* (X) «=L

*(X+l>iNEXTiRETURN

Sit 3B0 MAX=MAX+1:FOR X-MAX TO P+

1 STEP -ULNUmX)-LNUM(X-

1)IL*(X)-L*(X-l):NEXTiL*(

P)-TEXT*:LNUM(P>-LNUMiRET

URN

6ft 600 IF LEFT*(ARB*,1)OCHR*(34

) THEN 320 ELSE ARB*-MID*

(ARB*,2)

EE 610 IF RIGHT* (AR8», D-CHR* (34

> THEN ARB*-LEFT*(ARB*,LE

N(ARBS)-l)

LA 620 IF SEL-0 AND INSTR(ARB«,"

.">»0 THEN ARB*-ARB*+".BA

3"

DD 630 SEL-0I RETURN

tffl 640 CLOSE #l:CKFLAB«0iPRINTlrB

toppad."iRETURN 130

II 650 PRINT "Error #";ERRiRESUM

E 150

Program 4: Apple

Proofreader

By Tim Victor, Editorial

Programmer

10 C = 0: FOR I = 768 TO 76B +

68: READ A:C = C + A: POKE I

,A: NEXT

20 IF C < > 725B THEN PRINT "ER

ROR IN PROOFREADER DATA STAT

EMENTS": END

30 IF PEEK (190 * 256) < > 76 T

HEN POKE 56,0: POKE 57,3i CA

LL 1002: GOTO 50

40 PRINT CHR* (4);"IN#A*300"

50 POKE 34,0: HOME : POKE 34,1:

VTAB 2: PRINT "PROOFREADER

INSTALLED"

60 NEW

100 DATA 216,32,27,253,201,141

110 DATA 20B,60,138,72,169,0

120 DATA 72,189,255,1,201,160

130 DATA 240,8,104,10,125,255

140 DATA 1,105,0,72,202,208

150 DATA 238,104,170,41,15,9

160 DATA 49,201,58,144,2,233

170 DATA 57,141,1,4,138,74

1B0 DATA 74,74,74,41,15,9

190 DATA 48,201,58,144,2,233

200 DATA 57,141,0,4,104,170

210 DATA 169,141,96
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22" 

23" 

24" 

26" 

27" 

28" 

29" 

31" 

32" 

DATA 6,173,~,22B,1.~, 
.,141,96,6,169 
DATA .,133,203,96,247 
1238,12~,241,93.b 
DATA 244,241.11~,241, 
124,241,76,285,238 
DATA 0,8,8,0,8,32,62, 
246,8,2111 
DATA 1~~,24e,13.2el , 3 
2,248,7,12,24,181 
DATA 283,133,283,184, 
4e,96,72,1~2,72,138 
DATA 72,168,8,169,128 
,14~,BB,2e.,192,4e 
DATA 28e,249,165,283, 
74,74,74,74,24,185 
DATA 161,168,3,145,88 
,165,283,41,15,24 
DATA 185,161,2 •• ,145, 
88,169,8,133,283,18. 
DATA 178,18.,168,18., 
.8,96 

Program 3: IBM Proofreader 
By Charles Brannon, Program Editor 

"C HI' • Automati c Proofreader Ver­
sion 3.0 (Lines 205,206 ad 
ded/190 delet.d / 470,490 ch 
anORd from V2.0) 

LD 1/1,0 Dll'1 LS (500), L NUM (500): COL 
OR 0,7,7:KEY OFF:CLS:/'1AX~ 
0:LNUM(0)=65536! 

PK 110 ON ERROR GOTO 120: KEY 15, 
CHRS(4)+CHRSC70):ON KEV(! 
~) eOSUB 640:KEV (15) ON: 
GOTO 130 

BE 120 RESUME 130 
8J 130 DEF SEG=8cH40: W=PEEK C&H4A) 
IH 140 ON ERROR GOTO 650: PRINT: P 

RINT"Proofr.ad.r Ready." 
KB IS0 LINE INPUT LS:V- CSRLIN-IN 

T(LEN(L.)/W)-l:LOCATE V,l 
C~ 16e DEF SEG=0: POKE 10S0, 30: PO 

KE 1"~2,34:POKE 1034,0:PO 
KE 10~~,79:POKE 1056,13:P 
OKE 10~7 ,28:LINE INPUT LS 
: DEF SEG: IF LS-"" THEN 15 
o 

BC 170 IF LEFTS(L',ll.:" .. THEN L 
.-MID.(LS,21:GOTO 170 

Nil 180 IF VAL (LEFTS (L', 2) ).::0 AND 
MIO.(LS,3,1) """ " THEN L' 

-MI D.CLS,4) 
NIl 21110 IF ASC (LS) )~7 THEN 260 • n 

o lin. number, thRr~fore 
command 

JB 2111~ BL"'INSTR(LS," "): IF BL"0 
THEN BL.*LS:GOTO 206 ELSE 

BLS·LEFTS(L.,BL-l) 
6H 206 LNUH.VAL (BL'): TEXTS"HICS ( 

L.,LENCSTRS(LNUM»+I) 
06 210 IF TEXT •• "" THEN GOSUB 54 

0:IF LNU,.,-LNUM (P) THEN GO 
SUB ~60:GOTO 1~0 ELSE 150 

liB 220 CKSUH""0: FOR leI TO LEN (L' 
)ICKSU,.,-(CKSUM+ASC{MID.(L 
S,I»'I) AND 2~~,NEXT:LOC 
ATE V,I:PRINT CHRS(65+CKS 
UM/16)+CHRS(65+(CKSUM AND 

15) ) +" "+LS 
~E 230 GOSUB ~40: IF LNUH (P) =LNUM 

THEN L'(P)-TEXTS : GOTO 15 
o ' r.placR lin. 

tL 240 eOSUB 5811': GOTO 151Z1 ° i ns.r 
t th. lin. 

AD 260 TEXT."''''': FOR 1=1 TO LEN (L 
S),A-ASC(MIO.(L.,I):TEXT 
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LP 270 

FC 280 

S-TEXT.+CHRS<A+32'(A )96 A 
NO A(123»:NEXT 
DELIMITER=INSTR<TEXTS .. " 
) : COMMAND.-TEXT.: ARe.!. .... ; 
IF DELIMITER THEN COMMAND 
S-lEFTS (TEXTS, DElIMITER-l 
) I ARG.-HIDS (TEXT', DELIMIT 
ER+1) ELSE DELIHITER-INST 
R(TEXTS,CHRS(34):IF DELI 
MITER THEN COHMANO'""LEFTS 
(TEXTS,DELIMITER-l):ARSS= 
MID.(TEXTS,DELIMITERl 
IF CQf1MANDS<)" LIST" THEN 
410 

10 290 OPEN ".crn:" FOR OUTPUT A 
5 *1 

lH 30" IF ARB.- "" THEN FIRSTe0:P 
-MAX-II SOTO 341Z1 

IJ 310 DELIMITER=INSTR (ARS' H_") 
:IF DELIMITER=0 THEN'LNUM 
-VAL(ARa.):80SUe 540:FIRS 
T-PIBOTO 340 

ep 320 FIRST-VAL (LEFTS (ARBS, DELI 
MITER):LAST~VAL(MIDS(ARB 
',DELIMITER+l) 

EC 330 LNUM~FIRST: BOSUe 54£1: FIRS 
T-PtLNUM-LAST:BOSUe 540:1 
F P-0 THEN P-MAX-l 

6D 340 FOR X- FIRST TO P:N'=MIDS( 
STR'(LNUM(X»,2)+" " 

KA 350 IF CKFLAe"l1I THEN AS-""· GO 
TO 370 • 

PF 360 CKSUM"0:AS. NS+LS(X):FOR I 
-1 TO LENCAS):CKSUM-(CKSU 
M+ASC(MID'(As,I»'I) AND 
2~5:NEXT:AS-CHR'(65+CKSUM 
1 16)+CHR.(6~+(CKSUM AND 1 
5) )+" " 

00370 PRINT tU,A'+NS+LS(X) 
JJ 380 IF INKEVS<)"" THEN X-=P 
OF 390 NEXT : CLOSE tH: CKFLAG=£1 
C~ 400 GOTO 13£1 
PO 410 IF COMMANOS="LLIST" THEN 

OPEN "lptll" FOR OUTPUT A 
S .1 t GOTO 30i1 

BPI 420 IF COMI'1AND,="CHECK" THEN 
CKFLAB-!aGOTO 29i1 

KA 430 IF COMMANDS< )" SAVE" THEN 

4"" 
CL 440 GOSUB 6i1": OPEN ARBS FOR a 

UTPUT AS .1:ARB.· .... :BOTO 
3"0 

DE 450 IF COMMANDS< >"LOAD o
, THEN 

490 
Pi 461Z1 eosue 6i10: OPEN ARB. FOR I 

NPUT AS 11.MAX-il;P-0 
U 470 WHILE NOT EOF(I):LINE INP 

UT 11.LI.8L-INSTRCLS," ") 
.BLS·LEFT.(LS,BL-l):LNUM( 
P)-VALCBLS),L.(P)-MIDSCL' 
,LEN(STRS(VALCBLI»)+I)rP 
·P+l.WEND 

KK 480 MAX-PICLOSE 11I80TO 13" 
8J 49" IF COMHANDS-="NEW" THEN IN 

PUT "Era .. prcQram - Ar. 
you .ur."JL •• IF LEFTSCL', 
1)_"yH OR LEFTS(L',I}-"V" 

THEN MAX-0.LNUM(0)-65536 
!ISOTO 1301ELSE 13" 

CL 5i10 IF COMMANDs-" BASIC" THEN 
COLOR 7,0,0.ON ERROR eOTO 

01 ClS. END 
~ 518 IF CDMMANOS<> "FILES" THEN 

"2" JH 51~ IF ARes-"" THEN AReS-HAl H 
ELSE SEL-l.eOSUB be0 

10 517 FILES ARGs. BOTO 130 
DD 520 PRINTltSynta)( .rror".GOTO 

13" 

80 540 P-": WHILE LNUM )LNUM (P) AN 
o P<t1AXIP-P+l1WEND;RETURN 

~ 568 MAX-MAX-l:FOR X-P TO MAX: 
LNUM(X)-LNUM(X+l)ILS(X)-l 
S(X+l).NEXTIRETURN 

9K 580 P1AX-MAX+l :FOR X-MAX TO P+ 
1 STEP -1.LNUM(X)-LNUt1(X­
l).LS(X)-LS(X-l).NEXTIL.C 
P)-TEXTI : LNUf1 (P}-LNUM.RET 
URN 

SA b0" IF LEFTs (ARaS, 1) < >CHRS (34 
) THEN 520 ELSE AReS·MIDs 
(ARSS,2) 

EE 6UI IF RIeHTS (ARSS, 1) -CHRs (34 
) THEN AReS-LEFTICARSS.LE 
N(ARel)-1) 

L~ 620 IF SEL-" AND IN9TR (ARa., II 
.").e THEN ARG'-ARaI+" . 8A 
S· 

00 638 SEL·,.. RETURN 
~ 640 CLOSE 11.CKFLAG-0.PRINT lt S 

topp.d.".RETURN 150 
II 650 PRINT "Error '''IERRIRESUM 

E 150 

Program 4: Apple 
Proofreader 
By Tim Victor, Editorial 
Programmer 

10 C = 0: FOR I = 768 TO 7b8 + 
68: READ A:C = C + A: POKE 1 
,A: NEXT 

20 IF C < ) 7258 THEN PRINT "ER 
ROR IN PROOFREADER DATA STAT 
EMENTS": END 

30 IF PEEK (190 • 256) < ) 76 T 
HEN POKE 56,0: POKE 57,3: CA 
LL 1002 : GOTO 50 

40 PRINT CHRS (4);"INttA'300" 
50 POKE 34,0: HOME: POKE 34,1: 

VTAB 2: PRINT "PROOFREADER 
I NSTALLED" 

60 NEW 
11210 DATA 216,32,27,253,2~1,141 
lIe DATA 208,60,138,72,169,~ 
120 
130 
140 
150 
160 
170 
180 
190 
200 
2 10 

DATA 
OATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

72,189,255,1,21211,16121 
240,8,11214,10,125,255 
1,105,0,72,21212,208 
238,104,170,4i,15,9 
48, 21211,58,1 44, 2,233 
S7,141,l,4,138,74 
74,74,74,41,15,9 
48,21211,58,144,2,233 
57,141,121,4,11214,17121 
169,1 41,96 



lUII yt Machine Language Entry Program
For Commodore 64 and Apple

Ottis Cowper. Technical Editor and Tim Victor, Editorial Programmer

"MIX" is a labor-saving utility that al

lows almost fail-safe entry of machine

language programs. The Apple version

runs on the II, H+, He, and He, with

either DOS 3.3 or ProDOS.

"MLX" is a new way to enter long

machine language (ML) programs with

out a lot 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 invalid

characters or let you continue if there's

a mistake in a line. It won't even let you

enter a line or digit out of sequence. For

the Commodore 64, this new version of

MLX was first introduced in the Decem

ber 1985 issue. No version of 64 MLX

published before that date can be used

to enter the MLX-format listings in this

issue.

Using MLX

Type in and save some copies of which

ever version of MLX is appropriate for

your computer (you'll want to use it to

enter future ML programs from COM

PUTE!). Program 1 is for the Commodore

64, and Program 2 is for the Apple. For

Apple MLX, it doesn't matter whether

you save the program on a disk format

ted for DOS 3.3 or ProDOS. Programs

entered with Apple MLX, however,

must be saved to a disk formatted with

the same operating system as MLX it

self. If you have an Apple He or lie,

make sure that the key marked Caps

Lock is in the down position.

When you're ready to enter an ML

program, load and run MLX. It asks you

for a starting address and an ending

address. These addresses appear in the

article accompanying the MLX-format

program listing you're typing. If you're

unfamiliar with machine language, the

addresses (and all other values you en

ter in MLX) may appear strange. In

stead of the usual decimal numbers

you're accustomed to, these numbers

are in hexadecimal—a base 16 number

ing system commonly used by ML pro

grammers. Hexadecimal—hex for

short—includes the numerals 0-9 and

the letters A-F. But don't worry—even

if you know nothing about ML or hex,

you should have no trouble using MLX.

After you enter the starting and

ending addresses, the 64 version will

offer you the option of clearing the

workspace. Choose this option if you're

starting to enter a new listing. If you're

continuing a listing that's partially

typed from a previous session, don't

choose this option.

A functions menu will appear. The

first option in the menu is ENTER

DATA. If you're just starting to type in

a program, pick this. Press the E key,

and type the first number in the first

line of the program listing. If you've

already typed in part of a program, type

the line number where you left off typ

ing at the end of the previous session.

In any case, make sure the address you

enter corresponds to the address of a

line in the listing you are entering. Oth

erwise, you'll be unable to enter the

data correctly. In the 64 version, if you

pressed E by mistake, you can return to

the command menu by pressing RE

TURN alone when asked for the ad

dress. (You can get back to the menu

from most options by pressing RE

TURN with no other input.)

Once you're in Enter mode, MLX

prints the address for each program line

for you. You then type in all nine num

bers on that line, beginning with the

first two-digit number after the colon

(:). Each line represents eight data bytes

and a checksum. Although an MLX-

format listing appears similar to the

"hex dump" machine language listings

you may be accustomed to, the extra

checksum number on the end allows

MLX to check your typing. (Apple users

can enter the data from an MLX listing

using the built-in monitor if the right

most column of data is omitted, but we

recommend against it. It's much easier

to let MLX do the proofreading and

error checking for you.)

When you enter a line, MLX recal

culates the checksum from the eight

bytes and the address and compares

this value to the number from the ninth

column. If the values match, the data is

added to the workspace area, and the

prompt for the next line of data appears

(the 64 version gives a pleasant beep to

indicate that the line was entered cor

rectly). But if MLX detects a typing er

ror, you'll be notified of the mistake.

The 64 version will sound a low buzz

and display an error message, then re

display the line for editing. Apple MLX

sounds a beep to alert you of the error

and then erases the incorrect line and

prompts you to reenter it correctly.

After you have entered the last

number on the last line of the listing,

the Apple version will return to the

command menu. At this point you

should immediately choose the option

S to save your data. The 64 version

automatically moves to the Save option

after the last number is entered.

Invalid Characters Banned

In 64 MLX, only a few keys are active

while you're entering data, so you may

have to unlearn some habits. You do not

type spaces between the columns; the

new MLX automatically inserts these

for you. You do not press RETURN after

typing the last number in a line; the

new MLX automatically enters and

checks the line after you type the last

digit.

Apple MLX is fairly flexible about

how you type in the numbers. You can

put extra spaces between numbers or

leave the spaces out entirely, compress

ing a line into 18 keypresses. But be

careful not to put a space between two

digits in the middle of a number. MLX

will read two single-digit numbers in

stead of one two-digit number (F 6

means F and 6, not F6). You must press

RETURN to enter the line.

Only the numerals 0-9 and the

letters A-F can be typed in. If you press

any other key (with some exceptions

noted below), nothing happens (the 64

version gives a warning buzz to indi

cate an invalid keypress). Even better,

MLX checks for transposed characters.

If you're supposed to type in A0 and

instead enter 0A, MLX will catch your

mistake.

Editing Features

To correct typing mistakes before fin

ishing a line in the 64 version, use the

INST/DEL key to delete the character

to the left of the cursor. (The cursor-left

key also deletes.) If you mess up a line

really badly, press CLR/HOME to start

the line over. The RETURN key is also

active, but only before any data is typed

on a line. Pressing RETURN at this

point returns you to the command

menu. After you type a character of

data, MLX disables RETURN until the

cursor returns to the start of a line.

Remember, you can press CLR/HOME

to quickly get to a line number prompt.

More editing features are available

when correcting lines in which 64 MLX

has detected an error. To make correc

tions in a line that MLX has redisplayed

for editing, compare the line on the
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"MLX" is a labor-saving utility that al­
lows almost fail-safe entry of machine 
language programs. The Apple version 
runs on the II, 11 +, lIe, and lIe, with 
either DOS 3.3 or ProDOS. 

"MLX" is a new way to enter long 
machine language (ML) programs with­
out a lot 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 invalid 
characters or let you continue if there's 
a mistake in a line. It won't even let you 
enter a line or digit out of sequence. For 
the Commodore 64, this new version of 
MLX was first introduced in the Decem­
ber 1985 issue. No version of 64 MLX 
published before that date can be used 
to enter the MLX-fonnat listings in this 
issue . 

Using MLX 
Type in and save some copies of which­
ever version of MLX is appropriate for 
your computer (you'll want to use it to 
enter future ML programs from COM­
PUTE!). Program 1 is for the Commodore 
64, and Program 2 is for the Apple. For 
Apple MLX, it doesn't matter whether 
you save the program on a disk format­
ted for DOS 3.3 or ProDOS. Programs 
entered with Apple MLX, however, 
must be saved to a disk formatted with 
the same operating system as MLX it­
self. If you have an Apple lie or IIc, 
make sure that the key marked Caps 
Lock is in the down position. 

When you're ready to enter an ML 
program, load and run MLX. It asks you 
for a starting address and an ending 
address. These addresses appear in the 
article accompanying the MLX-format 
program listing you're typing. If you're 
unfamiliar with machine language, the 
addresses (and all other values you en­
ter in MLX) may appear strange. In­
stead of the usual decimal numbers 
you're accustomed to, these numbers 
are in hexadecimal-a base 16 number­
ing system commonly used by ML pro­
grammers. Hexadecimal-h ex for 
short- includes the numerals 0-9 and 
the letters A-F. But don't worry-even 
if you know nothing about ML or hex, 
you should have no trouble using MLX. 

After you enter the starting and 
ending addresses, the 64 version will 
offer you the option of dearing the 
workspace. Choose this option if you're 

starting to enter a new listing. If you're 
continuing a listing that's partially 
typed from a previous session, don't 
choose this option. 

A functions menu will appear. The 
first option in the menu is ENTER 
DATA. If you're just starting to type in 
a program, pick this. Press the E key, 
and type the first number in the first 
line of the program listing. lf you've 
already typed in part of a program, type 
the line number where you left off typ­
ing at the end of the previous session. 
In any case, make sure the address you 
enter corresponds to the address of a 
line in the listing you are entering. Oth­
erwise, you'll be unable to enter the 
data correctly. In the 64 version, if you 
pressed E by mistake, you can return to 
the command menu by pressing RE­
TURN alone when asked for the ad­
dress. (You can get back to the menu 
from most options by pressing RE­
TURN with no other input.) 

Once you're in Enter mode, MLX 
prints the address for each program line 
for you. You then type in all nine num­
bers on that line, beginning with the 
frrst two-digit number after the colon 
(:) . Each line represents eight data bytes 
and a checksum. Although an MLX­
format listing appears similar to the 
"hex dump" machine language listings 
you may be accustomed to, the extra 
checksum number on the end allows 
MLX to check your typing. (Apple users 
can enter the data from an MLX listing 
using the built-in monitor if the right­
most column of data is omitted, but we 
recommend against it. It's much easier 
to let MLX do the proofreading and 
error checking for you.) 

When you enter a line, MLX recal­
culates the checksum from the eight 
bytes and the address and compares 
this value to the number from the ninth 
column. If the values match, the data is 
added to the workspace area, and the 
prompt for the next line of data appears 
(the 64 version gives a pleasant beep to 
indicate that the line was entered cor­
rectly). But if MLX detects a typing er­
ror, you'll be notified of the mistake. 
The 64 version will sound a low buzz 
and display an error message, then re­
display the line for editing. Apple MLX 
sounds a beep to alert you of the error 
and then erases the incorrect line and 
prompts you to reenter it correctly. 

After you have entered the last 
number on the last line of the listing, 

the Apple version will return to the 
command menu. At this point you 
should immediately choose the option 
5 to save your data. The 64 version 
automatically moves to the Save option 
after the last number is entered. 

Invalid Characters Banned 
In 64 MLX, only a few keys are active 
while you're entering data, so you may 
have to unlearn some habits. You do not 
type spaces between the columns; the 
new MLX automatically inserts these 
for you. You do not press RETURN after 
typing the last number in a line; the 
new MLX automatically enters and 
checks the line after you type the last 
digit. 

Apple MLX is fairly flexible about 
how you type in the numbers. You can 
put extra spaces between numbers or 
leave the spaces out entirely, compress­
ing a line into 18 keypresses. But be 
careful not to pu t a space between two 
digits in the middle of a number. MLX 
will read two single-digit numbers in­
stead of one two-digit number (F 6 
means F and 6, not F6). You must press 
RETURN to enter the line. 

Only the numerals 0-9 and the 
letters A-F can be typed in. If you press 
any other key (with some exceptions 
noted below), nothing happens (the 64 
version gives a warning buzz to indi­
cate an invalid keypress). Even better, 
MLX checks for transposed characters. 
If you're supposed to type in AD and 
instead enter OA, ML.X will catch your 
mistake. 

Editing Features 
To correct typing mistakes before fin­
ishing a line in the 64 version, use the 
lNST J OEL key to delete the character 
to the left of the cursor. (The cursor-left 
key also deletes.) If you mess up a line 
really badly, press CLRj HOME to start 
the line over. The RETURN key is also 
active, but only before any data is typed 
on a line. Pressing RETURN at this 
point returns you to the command 
menu. After you type a character of 
data, MLX disables RETURN until the 
cursor returns to the start of a line. 
Remember, you can press CLRjHOME 
to quickly get to a line number prompt. 

More editing features are available 
when correcting lines in which 64 MLX 
has detected an error. To make correc· 
tions in a line that MLX has redisplayed 
for editing, compare the line on the 
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screen with the one printed in the list

ing, then move the cursor to the mis

take and type the correct key. The

cursor left and right keys provide the

normal cursor controls. (The INST/

DEL key now works as an alternative

cursor-left key.) You cannot move left

beyond the first character in the line. If

you try to move beyond the rightmost

character, you'll reenter the line. Dur

ing editing, RETURN is active; pressing

it tells MLX to recheck the line. You can

press the CLR/HOME key to clear the

entire line if you want to start from

scratch, or if you want to get to a line

number prompt to use RETURN to get

back to the menu.

Apple MLX also includes some

editing features. The left- and right-

arrow keys allow you to back up and go

forward on the line you're entering so

that you can retype data. Pressing the

CONTROL (CTRL) and D keys at the

same time (delete) removes the charac

ter under the cursor, shortening the line

by one character. Pressing CONTROL-I

(insert) puts a space under the cursor

and shifts the rest of the line to the

right, making the line one character

longer. If the cursor is at the right end of

the line, neither CONTROL-D nor

CONTROL-I has any effect. To leave

Enter mode, press the RETURN key

when MLX prompts you with a new

line address.

Display Data

The second menu choice, DISPLAY

DATA, examines memory and shows

the contents in the same format as the

program listing (including the check

sum). When you press D, MLX asks you

for a starting address. Be sure that the

starting address you give corresponds

to a line number in the listing. Other

wise, the checksum display will be

meaningless. MLX displays program

lines until it reaches the end of the

program, at which point the menu is

redisplayed. With Apple MLX, you can

stop the display and return to the menu

by pressing any key. The 64 version

allows you to stop the display and get

back to the menu by pressing RETURN,

or to pause the display by pressing the

space bar (press space again to restart

the display).

Other Menu Options
Two more menu selections let you save

programs and load them back into the

computer. These are SAVE FILE (SAVE

DATA in the 64 version) and LOAD

FILE; their operation is quite straight

forward. When you press S or L, MLX

asks you for the filename. The 64 ver

sion will follow this by asking you to

press either D or T to select disk or tape.

Those using the 64 version will

notice the disk drive starting and stop

ping several times during a load or

save. Don't panic; this is normal behav

ior. MLX opens and reads from or

writes to the file instead of using the

usual LOAD and SAVE commands.

Disk users should also note that the

drive prefix 0: is automatically added to

the filename (line 750), so this should

not be included when entering the

name. (This also precludes the use of @

for Save-with-Replace, so remember to

give each version you save a different

name.)

Remember that MLX saves the en

tire workspace area from the starting

address to the ending address, so the

save or load may take longer than you

might expect if you've entered only a

small amount of data from a long list

ing. When saving a partially completed

listing, make sure to note the address

where you stopped typing so you'll

know where to resume entry when you

reload.

MLX reports any errors detected

during the save or load. For the 64

version, the standard disk or tape error

messages will be displayed. (Tape users

should bear in mind that the Commo

dore 64 is never able to detect errors

when saving to tape.) The 64 version

also has three special load error mes

sages: INCORRECT STARTING AD

DRESS, which means the file you're

trying to load does not have the starting

address you specified when you ran

MLX; LOAD ENDED AT address,

which means the file you're trying to

load ends before the ending address

you specified when you started MLX;

and TRUNCATED AT ENDING AD

DRESS, which means the file you're

trying to load extends beyond the end

ing address you specified when you

started MLX. If you see one of these

messages and feel certain that you've

loaded the right file, exit and rerun

MLX, being careful to enter the correct

starting and ending addresses.

The Apple version simply displays

the message DISK ERROR if a problem

is detected during a Save or Load. If

you're not sure why a disk error has

occurred, check the drive. Make sure

there's a formatted disk in the drive and

that it was formatted by the same oper

ating system you're using for MLX

(ProDOS or DOS 3.3). If you're trying

to save a file and see an error message,

the disk might be full. Either save the

file on another disk or quit MLX (by

pressing the Q key), delete an old file or

two, then run MLX again. Your typing

should still be safe in memory. If the

error message appears during a Load,

you may have specified a filename that

doesn't exist on the disk.

The Quit menu option has the ob

vious effect—it stops MLX and enters

BASIC. In the 64 version the RUN/

STOP key is disabled, so the Q option

lets you exit the program without turn

ing off the computer. (Of course, RUN/

STOP-RESTORE for the 64 or CON

TROL-RESET for the Apple also gets

you out.) The 64 version will ask for

verification; press Y to exit to BASIC, or

any other key to return to the menu.

After quitting, you can type RUN again

and reenter MLX without losing your

data, as long as you don't use the clear

workspace option in 64 MLX.

The Finished Product
When you've finished typing all the

data for an ML program and saved your

work, you're ready to see the results.

The instructions for loading and using

the finished product vary from program

to program. Some Commodore 64 ML

programs are designed to be loaded and

run like BASIC programs, so all you

need to type is LOAD "filename",8 for

disk or LOAD "filename" for tape, and

then RUN. (Such programs usually

have 0801 as their MLX starting ad

dress.) Others must be reloaded to spe

cific addresses with a command such as

LOAD "filename",8,1 for disk or LOAD

"filename",1,1 for tape, then started

with a SYS to a particular memory ad

dress. (On the Commodore 64, the

most common starting address for such

programs is 49152, which corresponds

to MLX address C000.) In either case,

you should always refer to the article

which accompanies the ML listing for

information on loading and running the

program. For the Apple, you need to

BRUN the program, or you may

BLOAD and start the program with a

CALL. Again, refer to the article accom

panying the machine language pro

gram for instructions.

An Ounce Of Prevention

By the time you finish typing in the data

for a long ML program, you'll have

several hours invested in the project.

Don't take chances—use our "Auto

matic Proofreader" to type the new

MLX, and then test your copy thorough

ly before first using it to enter any sig

nificant amount of data. Make sure all

the menu options work as they should.

Enter fragments of the program starting

at several different addresses, then use

the Display option to verify that the

data has been entered correctly. And be

sure to test the Save and Load options

several times to ensure that you can

recall your work from disk or tape.

Don't let a simple typing error in the

new MLX cost you several nights of

hard work.

In the Apple version, line 100 traps

all errors to line 610. If MLX is typed in

correctly, then only disk errors should

normally be encountered. A disk error
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screen with the one printed in the list­
ing, then move the cursor to the mis­
take and type the correct key. The 
cursor left and right keys provide the 
normal cursor controls. (The INST / 
DEL key now works as an alternative 
cursor-left key.) You cannot move left 
beyond the first character in the line. If 
you try to move beyond the rightmost 
character, you'll reenter the line. Dur­
ing editing, RETURN is active; pressing 
it tells MLX to recheck the line. You can 
press the CLR/HOME key to clear the 
entire line if you want to start from 
scratch, or if you want to get to a line 
number prompt to use RETURN to get 
back to the menu. 

Apple MLX also includes some 
editing features. The left- and right­
arrow keys allow you to back up and go 
forward on the line you're entering so 
that you can retype data. Pressing the 
CONTROL (CTRL) and D keys at the 
same time (delete) removes the charac­
ter under the cursor, shortening the line 
by one character. Pressing CONTROL-I 
(insert) puts a space under the cursor 
and shifts the rest of the line to the 
right, making the line one character 
longer. If the cursor is at the right end of 
the line, neither CONTROL-D nor 
CONTROL-I has any effeet. To leave 
Enter mode, press the RETURN key 
when MLX prompts you with a new 
line address. 

DI.play Data 
The second menu choice, DISPLAY 
DATA, examines memory and shows 
the contents in the same format as the 
program listing (including the check­
sum). When you press D, MLX asks you 
for a starting address. Be sure that the 
starting address you give corresponds 
to a line number in the listing. Other­
wise, the checksum display will be 
meaningless. MLX displays program 
lines until it reaches the end of the 
program, at which point the menu is 
redisplayed. With Apple MLX, you can 
stop the display and return to the menu 
by pressing any key. The 64 version 
allows you to stop the display and get 
back to the menu by pressing RETURN, 
or to pause the display by pressing the 
space bar (press space again to restart 
the display). 

other Menu Option. 
Two more menu selections let you save 
programs and load them back into the 
computer. These are SAVE FILE (SAVE 
DATA in the 64 version) and LOAD 
FILE; their operation is quite straight­
forward. When you press S or L, MLX 
asks you for the mename. The 64 ver­
sion wlll follow this by asking you to 
press either D or T to select disk or tape. 

Those using the 64 version will 
notice the disk drive starting and stop-
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ping severa] times during a load or 
save. Don't panic; this is normal behav­
ior. MLX opens and reads from or 
writes to the me instead of using the 
usual LOAD and SAVE commands. 
Disk users should also note that the 
drive prefIX 0: is automatically added to 
the filename (line 750), so this should 
not be included when entering the 
name. (This also precludes the use of @ 
for Save-wIth-Replace, so remember to 
give each version you save a different 
name.) 

Remember that MLX saves the en­
tire workspace area from the starting 
address to the ending address, so the 
save or load may take longer than you 
might expect if you've entered only a 
small amount of data from a long list­
ing. When saving a partially completed 
listing, make sure to note the address 
where you stopped typing so you 'll 
know where to resume entry when you 
reload. 

MLX reports any errors detected 
during the save or load. For the 64 
version, the standard disk or tape error 
messages will be displayed. (Tape users 
should bear in mind that the Commo­
dore 64 is never able to detect errors 
when saving to tape.) The 64 version 
also has three special load error mes­
sages: INCORRECT STARTING AD­
DRESS, which means the file you're 
trying to load does not have the starting 
address you specified when you ran 
MLX; LOAD ENDED AT address, 
which means the file you're trying to 
load ends before the ending address 
you specified when you started MLX; 
and TRUNCATED AT ENDING AD­
DRESS, which means the file you're 
trying to load extends beyond the end­
ing address you specified when you 
started MLX. If you see one of these 
messages and feel certain that you've 
loaded the right file, exit and rerun 
MLX, being careful to enter the correct 
starting and ending addresses. 

The Apple version simply displays 
the message DISK ERROR if a problem 
is detected during a Save or Load. If 
you're not sure why a disk error has 
occurred, check the drive. Make sure 
there's a formatted disk in the drive and 
that it was formatted by the same oper­
ating system you're using for MLX 
(ProDOS or DOS 3.3). If you're trying 
to save a me and see an error message, 
the disk might be full. Either save the 
file on another disk or quit MLX (by 
pressing the Q key), delete an old file or 
two, then run MLX again. Your typing 
should still be safe in memory. If the 
error message appears during a Load, 
you may have specified a filename that 
doesn't exist on the disk. 

The Quit menu option has the ob­
vious effect-it stops MLX and enters 

BASIC. In the 64 version the RUN/ 
STOP key is disabled, so the Q option 
lets you exit the program without turn­
ing off the computer. (Of course, RUN/ 
STOP-RESTORE for the 64 or CON­
TROL-RESET for the Apple also gets 
you out.) The 64 version will ask for 
verification; press Y to exit to BASIC, or 
any other key to return to the menu. 
After quitting, you can type RUN again 
and reenter MLX without losing your 
data, as long as you don't use the dear 
workspace option in 64 MLX. 

The Finished Product 
When you've finished typing all the 
data for an ML program and saved your 
work, you're ready to see the results. 
The instructions for loading and using 
the finished product vary from program 
to program. Some Commodore 64 ML 
programs are designed to be loaded and 
run like BASIC programs, so all you 
need to type is LOAD "filename",8 for 
disk or LOAD "fil ... ame" for tape, and 
then RUN. (Such programs usually 
have 0801 as their MLX starting ad­
dress.) Others must be reloaded to spe­
cific addresses with a command such as 
LOAD "fil ... ame",8, I for disk or LOAD 
"filename" ,1,1 for tape, then started 
with a SYS to a particular memory ad­
dress. (On the Commodore 64, the 
most common starting address for such 
programs is 49152, which corresponds 
to MLX address COOO.) In either case, 
you should always refer to the article 
which accompanies the Ml listing for 
information on loading and running the 
program. For the Apple, you need to 
BRUN the program, or you may 
BLOAD and start the program with a 
CALL. Again, refer to the article accom­
panying the machine language pro­
gram for instructions. 

An Ounce Ot Prevention 
By the time you finish typing in the data 
for a long ML program, you'll have 
several hours invested in the project. 
Don't take chances-use OUT "Auto­
matic Proofreader" to type the new 
MLX, and then test your copy thorough­
ly before first using it to enter any sig­
nificant amount of data. Make sure all 
the menu options work as they should. 
Enter fragments of the program starting 
at several different addresses, then use 
the Display option to verify that the 
data has been entered correctly. And be 
sure to test the Save and Load options 
several times to ensure that you can 
recall your work from disk or tape. 
Don't let a simple typing error in the 
new MLX cost you several nights of 
hard work. 

In the Apple version, line 100 traps 
all errors to line 610. If MLX is typed in 
correcUy, then only disk errors should 
normally be encountered. A disk error 



message when you're not trying to ac

cess the drive—for example, when you

first start entering data—indicates a

typing error in the MLX program itself.

If this occurs, hit CONTROL-RESET to

break out of MLX and carefully com

pare your entry against the printed

listing.

For Instructions on entering these listings,

please refer to "COMPUTEI's Guide to Typing

In Programs" in this Issue of COMPUTE!.

Program 1: MLX For

Commodore 64

Version by Ottis Cawper, Technical

Editor

100 POKE 56,50:CLR:DIM IH?,I,J

,A,B,A$,B$,A(7),N$ :rem 34

110 C4=48:C6=16:C7=7:Z2=2:Z4=2

54:Z5=255:Z6=256:Z7=127

:rem 238

120 FA=PEEK(45)+Z6*PEEK(46):BS

=PEEK(55)+Z6*PEEK(56):H$="

0123456789ABCDEF" :rem 118

130 R$=CHR$(L3):L$="{LEFT}":SS

=" ":D$=CHRS(20):ZS=CHR$(0

):T?="E13 RIGHT]" ;rem 173

140 SD=54272:FOR I=SD TO SD+23

iPOKE I,0:NEXT:POKE SD+24,

15:P0KE 788,52 :rem 194

150 PRINT"{CLR}"CHR$(142)CHR5(

8):POKE 53280,15:P0KE 5328

1,15 :rem 104

160 PRINT T$" {RED]{RVS}
[2 SPACES}£8 @H2 SPACES}"
SPC(28)"[2 SPACES}{OFF]

[BLU] HLX II {RED}[RVS}

{2 SPACES}"SPC{28)"

{12 SPACES}{BLU}" :rem 121

170 PRINT"{3 DOWN}(3 SPACESJCO
MPUTEl'S MACHINE LANGUAGE

(SPACE}EDITOR{3 DOWNj"

:rem 135

180 PRINT"(BLKjSTARTING ADDRES

Sg43";;GOSUB300:SA=AD:GOSU

B1040:IF F THEN180:rem 113

190 PRINT"{BLK}{2 SPACES}ENDIN

G ADDRESS^"; :GOSUB300:EA
=AD:GOSUB1030:IF F THEN190

:rem 173

200 INPUT"{3 DOWN][BLK}CLEAR W

ORKSPACE [Y/N]g43";A$:IF h

EFT$(A?,1)<>"Y"THEN220

:rem 9

210 PRINT"{2 DOWN]{BLU}WORKING

. . . "; :FORI=BS TO BS+EA-SA+

7:P0KE 1,0:NEXT:PRINT"DONE

" :rera 139

220 PRINTTAB(10)"{2 DOWN}[BLK}

{RVS} MLX COMMAND MENU

(DOWN}g4S":PRINT T$"{RVS}E
[OFF}NTER DATA" :rem 62

230 PRINT T§"[RVS}D[OFF}ISPLAY

DATA"iPRINT T$"{RVS}L
{OFFjOAD DATA" :rem 19

240 PRINT T5"{RVS}S{OFF}AVE FI

LE":PRINT T$"{RVS}q{OFF}UI

T{2 DOWnHbLK}11 :rem 238

250 GET A$:IF AS=N$ THEN250

:rem 127

260 A=0:FOR 1=1 TO 5:IF A?=MID

S("EDLSQ",I,1)THEN A=I:I=5

item 42

270 NEXT:ON A GOTO420,610,690,

700,280:GOSUB1060:GOTO250

:rem 97

280 PRINT"[RVS] QUIT ":INPUT"

{DOWN]£42ARE YOU SURE CY/N
]";AS:IF LEFT?(A?,1)<>"Y"T

HEN220 :rem 189

290 POKE SD+24,0:END : rem 95

300 IN$=NS:AD=0:INPUTIN5:IFLEN

(IN$)<>4THENRETURN ;rem 31

310 B$=IN?:GOSUB320:AD=A:B?=MI

D?(INS,3)= GOSUB320:AD=AD*2

56+A:RETURN :rem 225

320 A=0:FOR J=l TO 2:A?=MID$(B

$, J, 1 ) :B=ASC(AS)-C4+(A?>"@

")*C7;A=A*C6+-B :rem 143

330 IF B<0 OR B>15 THEN AD=0;A

=-l:J=2 jrem 132

340 NEXT:RETURN :rem 240

350 B=INT(A/C6):PRINT MID?(H§,

B+1,1);:B=A-B*C6:PRINT MID

$(H?,B+1,1);:RETURN:rem 42

360 A=INT(AD/Z6):GOSUB350:A=AD

-A*Z6:GOSUB350:PRINT":";

:rem 32

370 CK=INT(AD/Z6):CK=AD-Z4*CK+

Z5*{CK>Z7):GOTO390:rem 13L

380 CK=CK*Z2+Z5*(CK>Z7)+A

jrern 168

390 CK=CK+Z5*(CK>Z5):RETURN

:rem 159

400 PRINT"{DOWN}STARTING ATB43

";:GOSUB300:IF IN$<>NS THE

N GOSUB1030:IF F THEN400

: r em 7 5

410 RETURN :rem 117

420 PRINT"{RVS} ENTER DATA ";G

OSUB400:IF IN$=N$ THEN220

:rem 85

430 OPEN3,3:PRINT :rem 34

440 POKE198,0:GOSUB360:IF F TH

EH PRINT IN5:PRINT"[UP}
15 RIGHT}"; :rem 6

450 FOR 1=0 TO 24 STEP 3:B$=S$

:FOR J=L TO 2:IF F THEN B?

=MID$(IN§,I+J,1) :rem 226

460 PRINT"{RVS} "B?L$; :IF K24T

HEW PRINT"{OFF}"; :rem 15

470 GET A$:IF A$=N$ THEN470

:rem 135

480 IF(A$>"/"ANDA$<":")0R(A5>"

@"ANDA?<"G")THEN540

:rem 100

490 IF A?=R$ AND((1=0)AND(J=l)

OR F)THEN PRINT B$;:J=2:NE

XTiI=24:GOTO550 irem 46

500 IF AS="[HOME}" THEN PRINT
{SPACEjB?:J=2:NEXT:I=24:NE

XT:F=0:GOTO440 srem 66

510 IF(AS="{RIGHT]")ANDF THERP

RINT B$L5;:GOTO540:rem 107

520 IF A$<>L? AND A$<>D$ OR((I

=0)AND(J=1))THEN GOSUB1060

:GOTO470 :rem 232

530 A$=LS+S$+L$:PRINT B?L?;:J=

2-J:IF J THEN PRINT L$;:I=

1-3 :rem 12

540 PRINT AS;;NEXT JiPRINT S$r

:rem 2

550 NEXT IjPRINT:PRINT"{UPJ

[5 RIGHT]";jINPUT#3(IN$:IF

IN$=N$ THEN CLOSE3:G0TO22

0 :rem 106

560 FOR 1=1 TO 25 STEP3:B?=MID

$(IN$, I):GOSUB320:IF K25

{SPACEjTHEN GOSUB380:A(l/3

)=A irem 81

570 NEXT:IF A<>CK THEN GOSUB10

60:PRINT"{BLKj{RVS} ERROR:

REENTER LINE E43":F=1:GOT

0440 :rem 161

580 GOSUB1080:B=BS+AD-SA:FOR I

=0 TO 7:POKE B+I,A(I):NEXT

:rem 245

590 AD=AD+8:IF AD>EA THEN CLOS

E3:PRINT"[DOWN]{BLU}** END

OF ENTRY **[BLK}{2 DOWN}"
:GOTO700 :rem 207

600 F=0iGOTO440 :rem 84

610 PRINT"{CLR}{DOWN}{RVS} DIS

PLAY DATA ":GOSUB400:IF IN

?=N$ THEN220 :rem 146

620 PRINT"{DOWN}{BLUjPRESS:

[RVS]SPACE[OFF] TO PAUSE,

[SPACE}[RVS]RETURN{OFF} TO
BREAk|43{DOWN}" irem 241

630 GOSUB360iB=BS+AD-SA:FORI=B

TO B+7:A=PEEK(I):GOSUB350:

GOSUB380:PRINT S$; :rem 56

640 NEXTjPRINT"(RVS}";:A=CK:GO

SUB350:PRINT :rem 144

650 F=1:AD=AD+8:IF AD>EA THENP

RINT"{DOWN}tBLU]** END OF

[SPACEjDATA **":GOTO220

:rem 170

660 GET AS;IF AS=R$ THEN GOSUB

1080:GOTO220 :rem 65

670 IF A$=S$ THEN F=F+1:G0SUB1

080 trem 28

680 ONFGOTO630,660,630:rem 224

690 PRINT"{DOWN}{RVS] LOAD DAT

A ":OP=1:GOTO710 :rem 31

700 PRINT"{DOWN}[RVS} SAVE FIL

E ":OP=0 :rem 32

710 IN$=N5:INPUT"[D0WN}FILENAM

Eg43";IN$:IF IN$=N$ THEN22

0 :rera 229

720 F=0:PRINT"{DOWN}{BLK}{RVS]
T{OFF}APE OR [RVS}D{OFF}IS

K: £43"; :rem 66

730 GET A$:IF A?="T"THEN PRINT

"T{DOWN}":GOTO880 :rem 90

740 IF AS<>"D"THEN730 stem 90

750 PRINT"D{DOWN}":OPEN15,8,15

,"I0:":B=EA-SA:INS="0:1' + IN

$:IF OP THEN810 :rem 163

760 OPEN 1,8,8,IN?+",P,W"jGOSU

B860:IF A THEN220 :rem 66

770 AH=INT(SA/256):AL=SA-(AH*2

56):PRINT#1,CHR$(AL);CHR$(

AH); :rem 221

780 FOR 1=0 TO B:PRINT#1,CHR$(

PEEK(BS+I));:IF ST THEN800

:rem 171

790 NEXT:CLOSE1:CLOSE15:GOTO94

0 :rem 230

800 GOSUB1060:PRINT"{DOWN]

[BLKjERROR DURING SAVE:§43
":GOSUB860:GOTO220 :rera 61

810 OPEN 1,8,8,IN$+",P,R":GOSU

B860:IF A THEN220 :rem 57

820 GET#1,A$,B$:AD=ASC{AS+Z$)+

256*ASC(B$-*-ZS) : IF AD<>SA T

HEN F=1:GOTO850 :rem 155

830 FOR 1=0 TO B:GET#1,A$:POKE

BS+I,ASC(AS+ZS):IF ST AND

(K>B)THEN F=2:AD=I:I=B

:rem 180

840 NEXT:IF ST<>64 THEN F=3

:rem 20

850 CLOSE1:CLOSE15:ON ABS(F>0)

+J GOTO960,970 :rem 12

860 INPUT#15,A,A$:IF A THEN CL

OSE1:CLOSE15:GOSUB1060:PRI

NT"{RVS}ERROR: "AS:rem 114

870 RETURN :rem 127

880 POKE183,PEEK(FA+2):POKE187

,PEEK(FA+3):POKE188,PEEK(F
A+4):IFOP=0THEN920:rem 178

890 SYS 63466:IF(PEEK(783)AND1

)THEN GOSUB1060:PRINT"
{DOWN]{RVS} FILE NOT FOUND
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message when you're not trylng to ac­
cess the drive-for example, when you 
first start entering data-indicates a 
typing error in the MLX program itself. 
If this occurs, hit CONTROL·RESET to 
break out of MLX and carefully com­
pare your entry against the printed 
listing. 

For Instructions on entering these listings, 
please refer to "COMPUTEt's Guide to TypIng 
In Programs" In this Issue of COMPUTE!. 

Program 1: MLX For 
Commodore 64 
Version by Ollis Cowper, Technical 
Editor 
100 POKE 56,50:CLR:DIM IN$ ,I,J 

,A,8,A$,8$,A(7),N$ :rem 34 
110 C4=48 :C6=16:C7=7:Z2=2:Z4=2 

54:Z5~255:Z6=256:Z7=127 
:rem 238 

120 FA=PEEK(45)+Z6*PEEK(46),BS 
=PEEK(55)+Z6*PEEK(56),1I$=" 
0123456789ABCDEF" :rem 118 

130 R$=CHR$ (L3), L$=" (LEr'T]" ,S$ 
=" ", D$=CHR$ (20), Z$=CHR$ (0 
):T$="(13 RIGHT}" :rem 173 

140 SD=54272:FOR I=SD TO SD+23 
:POKE I , 0:NEXT:POKE SD+24 , 
15:POKE 788,52 :rem 194 

150 PRINT"(CLR]"CIIR$(142)CHR$( 
8):POKE 53280,15:POKE 5328 
1,15 :rem 104 

160 PRINT T$" (RED] (RVS] 
(2 SPACESHB @j{2 SPACES]" 
SPC(2B)"(2 SPACES](OFF] 
(BLU] MLX II (RED] (RVS] 
(2 SPACES]"SPC(28)" 
(12 SPACES]( BLU]" ,rem 121 

D0 PRINT"(3 DOWN](3 SPACES]CO 
MPUTEI 's MACHINE LANGUAGE 
(SPACE]EDITOR(3 DOWN]" 

:rem 135 
180 PRINT" (BLK] STARTING ADORES 

S E4~";:GOSU8300: SA=AD :GOSU 
B1040 :IF F THEN180:rem 113 

190 PRINT" (BLK]( 2 SPACES] ENDIN 
G ADDRESSE43";:GOSUB300:EA 
-AD :GOSUBL030 :IF F THEN190 

:rem 173 
200 INPUT" (3 DOWN] (BLK]CLEAR W 

ORKSPACE [Y/N JE4!",A$,IF L 
EFT$ (A$, 1) <> "Y"THEN220 

:rem 9 
210 PRINT"(2 DOWN](BLU]WORKING 

... "; : FORI=8S TO 8S+EA-SA+ 
7:POKE I,0:NEXT:PRINT"DONE 
" :rem 139 

220 PRINTTAB(10)"(2 DOWN](BLK] 
{RVS} MLX COMMAND MENU 
(DOWN] E4j" ,PRINT T$" (RVS]E 
{OFF)NTER DATA" :rem 62 

230 PRINT T$"(RVS]D(OFF]ISPLAY 
DATA":PRINT T$"{RVS}L 

{OFF]OAD DATA" :rem 19 
240 PRINT T$"(RVS]S(OFF]AVE PI 

LE" , PRINT T$"(RVS]Q(OFF]UI 
T(2 DOWN](BLK]" ,rem 238 

250 GET A$:IF A$=N$ THEN250 
:rem L27 

260 A=0:FOR 1=1 TO S:IF A$=MID 
$("EDLSQ",I,1)THEN A=I,I=5 

:rem 42 
270 NEXT:ON A G0T0420,610 , 690 , 

700,2B0:GOSUB1060:GOT0250 
;rem 97 

280 PRINT"(RVS] QUIT ",INPUT" 
(DOWN]E4!ARE YOU SURE [yiN 
J",A$,xF LEFT$(A$,l)""Y"T 
HEN220 :rem 189 

290 POKE SD+24,0:END : rem 95 
300 IN$aN$:AD=0:INPUTIN$:IFLEN 

(IN$)<>4THENRETURN :rem 31 
310 B$=IN$,GOSUB320,AD=A,B$=MI 

D$(IN$,3):GOSUB320:AD=AD*2 
56+A:RETURN : rem 225 

320 A~0:FOR J=l TO 2:A$=MID$(B 
$,J,1),B=ASC(A$) - C4+(A$>"@ 
")*C7:A=A*C6+B :rem 143 

330 IF B<0 OR B>15 THEN AD:0:A 
=-1: J=2 :rem 132 

340 NEXT:RETURN :rem 240 
350 B=INT(A/C6) ,PRINT MID$(H$, 

B+l ,1);:B=A-B*C6:PRINT MID 
$(H$ ,B+1,1);:RETURN:rem 42 

360 A=INT(AO/Z6):GOSU8350:A=AD 
-A*Z6:GOSUB350 : PRINT":"; 

:rem 32 
370 CK~INT(AO/Z6) : CK=AD-Z4*CK+ 

Z5*(CK>Z7):GOT0390 : rem 131 
380 CK=CK*Z 2+ZS*(CK> Z7 )+A 

: rem ~68 
390 CKcCK+Z5*(CK>Z5):RETURN 

:rem 159 
400 PRINT" (DOWN] STARTING ATE4! 

";:GOSUB300 :IF IN$<>N$ THE 
N GOSUB1030 :IF F THEN400 

:rem 75 
410 RETURN :rem 117 
420 PRINT"(RVS] ENTER DATA ",G 

OSUB400,IF IN$=N$ THEN220 
: rem 85 

430 OPEN3 ,3:PRINT :rem 34 
440 POKEl98 ,0,GOSUB360,IF F TH 

EN PRINT IN$ : PRINT" {UP} 
(S RIGHT ]"; :rem 6 

450 FOR 1=0 TO 24 STEP 3,B$=S$ 
:FOR J=1 TO 2:IF F THEN 8$ 
=MID$(IN$,I+J,I) :rem 226 

460 PRINT " (RVS] "B$L$, <IF I<24T 
HEN PRINT"{OFF}"; :rem 15 

470 GET A$,IF A$eN$ THEN470 
:rem 135 

4B0IF(A$>"/"ANDA$<", " )OR(A$>" 
@"ANDA$< "G") 'fHEN540 

:rem 100 
490 IF A$cR$ AND((I=0)AND(Jc1) 

OR F)THEN PRINT B$::J=2:NE 
XT:Ic24:GOT0550 :rem 46 

500 IF A$c"(HOME]" THEN PRINT 
(SPACE]B$,J=2,NEXT,I c 24,NE 
XT:F=0:GOT0440 :rem 66 

510 IP(A$c"(RIGHT]")ANDF THENP 
RINT B$L$;:GOT0540:rem 107 

520 IF A$<>L$ AND A$<>D$ OR«I 
=0)AND(Je 1»THEN GOSUB1060 
:G0T0470 :rem 232 

530 A$cL$+S$+L$,PRINT B$L$"Jc 
2- J:IF J THEN PRINT L$;:I= 
1-3 :rem 12 

540 PRINT A$;:NEXT J:PRINT S$; 
:rem 2 

550 NEXT I,PRINT,PRINT"(UP] 
(5 RIGHT]""INPUT#3,IN$,IF 
IN$=N$ THEN CLOSE3:GOT022 

o :rem 106 
560 FOR 1=1 TO 25 STEP3:B$=MID 

$(IN$,I),GOSUB320 , IF 1<25 
(SPACE]THEN GOSUB3B0,A(I/3 
)=A :rem 81 

570 NEXT:IF A<>CK THEN GOSUB10 
60, PRINT" (BLK J( RVS] ERROR , 

REENTER LINE g4!" :F=1 : GOT 
0440 :rem 161 

580 GOSUB1080:8=8S+AD-SA:FOR I 
=0 TO 7:POKE B+I,A(I):NEXT 

:rem 245 
590 AD=AD+8:IF AD>EA THEN CLOS 

E3:PRINT" [OOWN) (8LU)** END 
OF ENTRY ** (BLK J( 2 DOWN]" 

: GOT0700 :rem 207 
600 F=0:GOT0440 :rem 84 
610 PRINT" (CLR](DOWN](RVS] DIS 

PLAY DATA ":GOSUB400:IF IN 
$=N$ THEN220 :rem 146 

620 PRINT"(OOWN]{BLU]PRESS, 
(RVS] SPACE (OFF] TO PAUSE, 
(SPACE] (RVS] RETURN (OFF] TO 

BREAKE4![OOWN]" :rem 241 
630 GOSUB360:B=BS+AD-SA:FORI=B 

TO B+7 , A=PEEK(I) , GOSUB350, 
GOSUB380:PRINT S$; :rem 56 

640 NEXT : PRINT"(RVSj": :A=CK:GO 
SUB350:PRINT :rem 144 

650 F=L:AD~AD+8:IF AD>EA THENP 
RINT"(DOWN](BLU]** END OF 
{SPACE}DATA **":GOT0220 

:rem 170 
660 GET A$:IF A$=R$ THEN GOSUB 

1080:GOT0220 :rem 65 
670 IF A$=S$ THEN F=F+1:GOSU81 

080 :rem 28 
680 ONFGOT0630,660,630:rem 224 
690 PRINT" (DOWN] (RVS] LOAD OAT 

A ":Op=1:GOT0710 :rem 31 
700 PRINT" (DOWNj{RVS] SAVE FIL 

E ":OP==0 :rem 32 
710 IN$=N$, INPUT" (DOWN]FILENAM 

EE4!",IN$,IF IN$eN$ THEN22 
o :rem 229 

720 F=0,PRINT"(DOWNJ(BLK](RVS] 
T(OFF]APE OR (RVS]D(OFF]IS 
K: E4!"; :rem 66 

730 GET A$:IF A$="T"THEN PRINT 
"T{OOWN} ":GOT0880 :rem 90 

740 IF A$<>"D"THEN730 :rem 90 
750 PRINT"D{OOWN}":OPEN15,8,15 

," 10:": B=E1\-SA: IN$="0: "+IN 
$:IF OP THEN810 :rem 163 

760 OPEN 1,B,B,IN$+" , P,W":GOSU 
B860:IF A THEN220 :rem 66 

770 AH=INT(SA/256) ,AL=SA-(AH*2 
56),PRINTI1 , CHR$(AL),CHR$( 
AH); :rem 221 

780 FOR I c 0 TO B,PRINTll,CHR$( 
PEEK(BS+I»;:IF ST THEN800 

: rem 171 
790 NEXT:CLOSEl:CLOSE15:GOT094 

o :rem 230 
800 GOSUB1060:PRINT" (OOWN] 

(BLK]ERROR DURING SAVE,E4! 
": GOSUB860: GOT0220 : rem 61 

B10 OPEN 1,B , B,IN$+",P , R":GOSU 
D860:IF A THEN220 :rem 57 

B20 GETll,A$ , 8$,AD=ASC(AS+Z$)+ 
256*ASC(B$+Z$):IF AD<>SA T 
HEN F-l:GOTOB50 :rem 155 

830 FOR 1=0 TO 8:GETtl,A$:POKE 
BS+I,ASC(A$+Z$):IF ST AND 

(I<>B)THEN F=2:AD=I:I=B 
:rem 180 

840 NEXT: IF ST<>64 THEN F=3 
:rem 20 

850 CLOSEl,CLOSEl5,ON ABS(F>0) 
+J GOT0960,970 :rem 12 

860 INPUTt15,A,A$:IF A THEN CL 
OSE1:CLOSE15 :GOSUB1060:PRI 
NT" (RVS}ERROR: "A$:rem 114 

870 RETURN :rem 127 
880 POKE183,PEEK(FA+2):POKE187 

,PEEK(FA+3),POKE188,PEEK(F 
A+4):IFOP=0THEN920:rem 178 

890 SYS 63466 , IF(PEEK(783)ANDI 
)THEN GOSUB1060:PRINT" 
(DOWN] (RVS] FILE NOT FOUND 
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":GOTO690 jrem 34

900 AD=PEEK(829)+256*PEEK(830)

:IF AD<>SA THEN F=l:G0T097

0 :rem 201

910 A=PEEK(831)+256*PEEK(832)-

1:F«F-2*(A<EA)-3*(A>EA):AD

=A-AD:GOTO930 :rem 75

920 A=SA:B=EA+1:GOSUB1010:POKE

780,3:SYS 63338 :rem 107

930 A=BS:3=BS+(EA-SA)+1:GOSUB1

0L0:ON OP GOTO950:SYS 6359

1 :rem 38

940 GOSUB1080:PRINT"{BLU}** SA

VE COMPLETE:!; **":GOTO220

:rem 139

950 POKEL47,0:SYS 63562:IF ST<

>64 THEN970 :rem 39

960 GOSUB1080:PRINT"{BLU]** LO

AD COMPLETED **";GOTO220

:rem 126

970 GOSUB1060:PRlNT"{BLKj{RVS]

ERROR DURING LOAD:{DOWN]

B43":ON F GOSUB980,990,100

0:GOTO220 :rem 233

980 PRINT"INCORRECT STARTING A

DDRESS (";:GOSUB360:PRINT"

)":RETURN :rem 145

990 PRINT"LOAD ENDED AT ";:AD=

SA+AD:GOSUB360:PRINT D?:RE

TURN jrem 159

1000 PRINT"TRUNCATED AT ENDING

ADDRESS":RETURN ;rem 166

1010 AH=INT(A/256):AL=A-(AH*25

6):POKEL93,AL:POKE194,AH

:rem 95

1020 AH=INT(B/256):AL=B~{AH*25

6):POKE174,AL:POKE175,AH:

RETURN :rem 122

1030 IF AD<SA OR AD>EA THEN105

0 :rem 135

1040 IF{AD>511 AND AD<40960)OR

{AD>49151 AND AD<53248)TH

EN GOSUB1080:F=0;RETURN

:rem 104

L050 GOSUB1060:PRItJT"{RVSj ISV

ALID ADDRESS (DOWN]{BLK]"
:F=1:RETURN :rem 224

1060 POKE SD+5,31:POKE SD+6,20

8:POKE SD,240:POKE SD+1,4

:POKE SD+4,33 :rem 19

1070 FOR S=l TO 100:NEXT:GOTO1

090 :rem 90

1080 POKE SD+5,8;POKE SD+6,240

:POKE SD,0:POKE SD+1,90:P

OKE SD+4,17 :rem 182

1090 FOR S=l TO 100:NEXT:POKE

{SPACE]SD+4,0:POKE SD,0:P

OKE SD+1,0:RETURN :rem 8

Program 2: MLX For Apple

Version by Tim Victor, Editorial

Programmer

100 N = 9: HOME : NORMAL : PRIN

T "APPLE MLX": POKE 34,2: 0

NERR GDTD 610

110 VTAB li HTAB 20: PRINT "STA

RT ADDRESS";: GDSUB 530: IF

A = 0 THEN PRINT CHR* C7

): GOTO 110

120 S = A

130 VTAB 2: HTAB 20: PRINT "END

ADDRESS ";: GOSUB 530: IF

S> = A OR A « 0 THEN PR

INT CHR* (7): GOTO 130

140 E = A

150 PRINT : PRINT "CHOOSE:(E)NT

ER DATA";: HTAB 22: PRINT "

(D)ISPLAY DATA": HTAB 8: PR

INT "tUIMD FILE (S>AVE FI

160

170

1G0

190

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

LE (Q)UIT"i PRINT

GET A*i FOR I = 1 TO 5: IF

AS < > MID* ("EDLSQ",I,1) T

HEN NEXT : GOTO 160

ON I GOTO 270,220,180,200:

POKE 34,0: END

INPUT "FILENAME: ";A«: IF A

* < > "" THEN PRINT CHR*

(4)j"BL0AD";A*;",A";S

GOTO 150

INPUT "FILENAME: ";A*: IF A

* < > ■'" THEN PRINT CHR*

(4);"BSAVE";A«;",A";S;",L"

;E - s

GOTO 150

GOSUB 590: IF B = 0 THEN 15

0

FOR B = B TO E STEP 8:L = 4

:A = B: GOSUB 5B0: PRINT A*

.... ....L „ 2

0 TO 7:V(F

NEXT

1) = P

GOSUB 5

FOR F

EEK (B + F)i

60:V<9) - C

FOR F - 1 TO N:A = V<F): GO

SUB 5B0: PRINT A*" ";: NEXT

: PRINT ! IF PEEK (49152)

< 128 THEN NEXT

POKE 49168,0: GOTO 150

GOSUB 590: IF B = 0 THEN 15

0

FOR B = B TO E STEP B

HTAB 1:A = D:L = 4: GOSUB 5

80: PRINT A*;": ";: CALL 64

668:A* ■= ""iP =* 0: GOSUB 33

0: IF L « 0 THEN 150

GOSUB 470: IF F < > N THEN

PRINT CHR» (7);: GOTO 290

IF N = 9 THEN GOSUB 560: IF

C < > V(9) THEN PRINT CHR*

(7);: GOTO 290

FOR F = 1 TO 8: POKE B + F

- 1,V(F): NEXT : PRINT : NE

XT : GOTO 150

IF LEN (A*) » 33 THEN A* -

D*iP - Oi PRINT CHR* (7);

L =■ LEN (A*>:0* = A*sO - Pi

L* - ""i IF P > 0 THEN L* =

LEFT* (A*,P)

R* = "": IF P < L - 1 THEN

R* - RIGHT* (A*,L - P - 1)

HTAB 7s PRINT L«;: FLASH :

IF P < L THEN PRINT MID* (A

*,P + l,l>j: NORMAL : PRINT

R*;

PRINT " ";: NORMAL

K - PEEK <49152): IF K < 12

B THEN 380

POKE 49169,0iK - K - 128

IF K - 13 THEN HTAB 7: PRIN

T A*;" ";: RETURN

IF K - 32 OR K > 47 AND K <

58 OR K > 64 AND K < 71 TH

EN A* = L* + CHR* (K> ■*■ R*:

P - P + 1

IF K ■ 4 THEN A* » L* + R*

IF K =■ 9 THEN A* = L* + " "

+ MID* <A*,P + 1,1) + R4

(P >IF K = 8 THEN P - P -

0)

IF K = 21 THEN P = P + (P <

L)

GOTO 330

F - 1:D = 0: FOR P = 1 TO L

EN CA*)iC* - MID* (A*,P,1):

IF F > N AND C* < > " " TH

EN RETURN

IF C* < > " " THEN GOSUB 5

20:V(F) ■= J + 16 » (D = 1)

* V(F)jD - D + 1

IF D > 0 AND C* = " " OR D

- 2 THEN D = 0:F = F + 1

NEXT

- 1

IF D 0 THEN F - F

510 RETURN

520 J « ASC (C*>sJ - J - 48 - 7

* fj > 64): RETURN

530 A - 0i INPUT A*iA* - LEFT*

(A*,4)I IF LEN (A*) - 0 THE

N RETURN

540 FOR P » 1 TO LEN (A*):C* <*

MID* <A*,P,1): IF C« < "0"

OR C* > "9" AND C« < "A" OR

C* > "Z" THEN A - 0: RETUR

N

550 GOSUB 520:A - A * 16 + J: N

EXT : RETURN

560 C » INT (B / 256)iC - B - 2

54 * C - 253 * (C > 127)iC

- C - 255 t (C > 255)

570 FOR F - 1 TO BiC - C * 2 -

255 « (C > 127) + V(F)iC -

C - 255 * <C > 255>i NEXT i

RETURN

5B0 I - FRE (0)iA« - ""i FOR I

= 1 TO L:T - INT (A / 16)i

A* - «ID« C01234567B9ABCD

EF",A - 16 « T + 1,1) + A*i

A = T: NEXT i RETURN

590 PRINT "FROM ADDRESS "ji BOS

UB 5301 IFS>A0RE<AO
R A » 0 THEN B - 0i RETURN

600 B - S + B * INT ((A - S> /
S)i RETURN

610 PRINT "DISK ERROR": GOTO 15
0
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": GOT0690 :rem 34 
900 AD=PEEK(829)+256*PEEK(830) 

:IF AD<>SA THEN F=1: GOT097 
o :rem 201 

91 0 A=P EE K( 83 1 ) +256*PEEK ( 832)-
1 : F= F- 2* ( A<EA) - 3*(A>EA) : AD 
=A-A D: GOT0930 : r em 75 

920 A=SA : B=EA+l: GOSUB1010 : POKE 
780,3:SY5 63338 : rem 10 7 

930 A=B5 : B=B5+ (EA- SA) + 1 : GOSUBl 
0L0:0N OP G0T0950 : SVS 6359 
1 :rem 38 

940 GOSU81080 : PRINT" (BLU] * * SA 
VE COMPLETED ** " : GOT0220 

: rem 139 
950 POKEL47 ,0: SY5 63562 : IF ST < 

>6 4 THEN9 70 :rem 3 9 
9 60 G05UB1080 :P RINT " {BLU] ** LO 

AD COMPLETED **" : GOT0220 
: rem 1 26 

970 GOSUB1060,PRINT " (BLK) (RVS) 
ERROR DURING LOAD : ( OOWN ) 
~ 4j ", ON F GOSUB980 , 990 ,100 
0 : GOT0220 : rem 23 3 

980 PRI NT " HlCORRECT START LNG A 
DDRESS ( " ; : G05UB360 : PRINT " 
)": RETURN : rem 145 

990 PRINT " LOAD ENDED AT "; : AO= 
SA+AD : G0 5UB360 : PRINT O$ : RE 
T URN : rem 159 

1000 PRI NT"TRUNCATED AT l::NDING 
ADDRESS " : RETU RN : rem 1 66 

1010 AII=INT(A/ 256) , AL=A - (AH*25 
6) : POKE193.AL:POKE194.AH 

:rem 95 
1 0 20 AH=INT ( B/ 256),AL=B- (AH*25 

6) : POKE174 . AL : POKE1 7 5 , AH : 
RETURN : rem 122 

10 30 IF AD<SA OR AD>EA THEN1 05 
" : rem 135 

1040 IF ( AD>511 AND AD<40960)OR 
(AO>49151 AND AD<53248)TH 
EN G05UB1080:F=0 : RETURN 

:rem 1"4 
1050 GOSUB1060 , PRINT"[RVS) INV 

ALI D ADDRESS [OOWNJ[ BLK}" 
: F=l : RETURN : rem 2 24 

1060 POKE 5D+5 , 31:POKE 50+6 , 20 
8 :POKE 5D , 240 : POKE 50+1 , 4 
: POKE 50+4 , 33 : rem 19 

10 70 Fo n 5=1 TO 1 00 : NEXT : GOTO l 
090 :rem 90 

1080 POKE SD+ 5 , 8 : POKE 50+6 , 240 
: POKE SO . 0 : POKE 5D+1,90 : P 
OKE 50+ 4 , 17 : rem 182 

1090 FOR 5=1 TO 1 00 : NEXT : POKE 
( SPACE}SO+4 , 0 : POKE 50 , 0 : P 
OKE 5 D+1 , 0 : RETURN : rem 8 

Program 2: MLX For Apple 
Versioll by Tim Victor, Editorial 
Programmer 
100 N = 9: HOME : NORMAL : PRIN 

T - APPLE ML X" : POKE 34 , 2: 0 
NERR GOTO 610 

110 VTAB 1: HTAB 20: PRINT "STA 
RT ADDRESS";: BOSUB 5 3 0: IF 

A ~ 0 THEN PRINT CHRS (7 
): GOTO 110 

120 5 = A 
130 VTAB 2: HTAB 20: PRINT "END 

ADDRESS ";: GOSUB 531211 IF 
5 > = A OR A - 0 THEN PR 

INT CHRS (7 ): GOTO 13 0 
149 E '"" A 
150 PRINT: PRINT "CHOOSE: (E)NT 

ER DATA";: HTAB 22: PRINT " 
(0) ISPLAY DATA": HTAB 8: PR 
INT "tUOAD FILE {SlAVE FI 
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LE (Q) UIT" J PRINT 
160 GET AS: FOR I '"" 1 TO 5 : IF 

AS < > MIDS ("EDLSQ",I,1) T 
HEN NEXT: GOTO 160 

170 ON I GOTO 270,220,180,200: 
POKE 34,0: END 

180 INPUT "FILENAME: ";AS: IF A 
S < > .. " THEN PRINT CHRS 

(4);"BLOAD";AS;",A";S 
199 GOTO 150 
200 INPUT "FILENAME: ";AS: IF A 

S < > " .. THEN PRINT CHRS 
(4); "8SAVE";AS;" ,A"; 5 ; " ,L" 

;E - 5 
210 GOTO 150 
220 GOSU8 590: IF 8 - 0 THEN 15 

o 
230 FOR B s 8 TO ESTEP e:L = 4 

:A ~ B: GOSU8 580: PRINT AS 
;": ";:L "" 2 

240 FOR F - 0 TO 7:V(F + 1) - P 
EEK (8 + F) J NE XT: GOSue 5 
60:V(9) - C 

250 FOR F '"" 1 TO N:A K V(F): GO 
sua 580: PRINT AS" ";: NEXT 

: PRINT : IF PEEK (49152) 
< 128 THEN NEXT 

260 POKE 49168,0: GOTO 150 
270 GOSUB 590: IF B .. 9 THEN 15 

o 
280 FOR B • a TO ESTEP 8 

290 HTAB l:A = B:L - 4: Bosue 5 
80: PRINT AS;": ";: CALL 64 
668:AS E ""IP .. 0: GOSue 33 
9: IF L - 0 THEN 150 

300 GOSue 470: IF F < > N THEN 
PRINT CHRS (7);: GOTO 290 

3 10 IF N .. 9 THEN GOSUB 5601 IF 
C < > V(9) THEN PRINT CHRS 
(7);: GOTO 299 

320 FOR F "" 1 TO 8: POKE B + F 
- 1,V (F}: I'JEXT : PRINT: NE 
XT 1 GOTO 150 

330 IF LEN (AS) - 3 3 THEN AS -
OS . P - 01 PRINT CHRS (7); 

340 L - LEN (AS):OS - ASIO - PI 
LS - ""I IF P > 0 THEN LS -

LEFTS (AS,P) 
35" RS - " ": IF P < L - 1 THEN 

RS - RIGHTS (AS,L - P - 1) 
360 HTAB 7: PRINT LS;: FLASH: 

IF P < L THEN PRINT MIDS (A 
S,P + 1,1);: NORMAL I PRINT 

RS; 
37121 PRINT" It;: NORMAL 
380 K - PEEK (49152>1 IF K < 12 

B THEN 380 
390 POKE 49168,01 K - K - 128 
400 IF K - 13 THEN HTAB 7 : PRIN 

T AS;" ";: RETURN 
410 IF K - 32 OR K > 47 AND K < 

58 OR K > 64 AND K < 71 TH 
EN AS - LS + CHRt (K) + RS: 
P - P + 1 

420 IF K - 4 THEN AS - LS + RS 
4 30 IF K .. 9 THEN AS "" LS + " " 

+ MIDt (AS,P + 1 , 1) + RS 
449 IF K - 8 THEN P - P - (P > ., 
450 IF K - 21 THEN P - P + (P < 

Ll 
460 GOTO 3 3 0 
479 F - 1:0 c 0: FOR P - 1 TO L 

EN (At):CS - MIDS (AS,P,1): 
IF F > NAND Ct < > " .. TH 

EN RETURN 
48121 IF CS < > .. "THEN GOSue 5 

20:V(F ) c J + 16 I (0 - 1) 
I V (F):D - D + 1 

490 IF 0 > 0 AND CS .... " OR 0 
- 2 THEN 0 - 0:F - F + 1 

500 NEXT 1 IF 0 - 9 THEN F - F 
- 1 

519 RETURN 
520 J - ASC (CS):J - J - 48 - 7 

I (J > 64) I RETURN 
538 A - 91 INPUT AS:AS - LEFTS 

(As,4)1 IF LEN (AS) - " THE 
N RETURN 

540 FOR P - 1 TO LEN (AS'ICS -
MID. (A.,P, 1): IF C. < .. ,," 
OR CS > "9" AND C. < "A" OR 

CS > "Z" THEN A - 0: RETUR 
N 

550 SOSUS 520:A - A I 16 + J: N 
EXT I RETURN 

56121 C - INT (S I 256).C - B-2 
54 I C - 255 I (C > 127).C 
- C - 255 I (C > 255) 

578 FOR F - 1 TO BIC - C • 2 -
255 I (C > 127) + V(F).C -
C - 255 • (C > 255)1 NEXT. 

RETURN 
589 I - FRE (0'sA. - ""1 FOR I 

- 1 TO LIT - INT (A I 16). 
As - MID_ ("0123456789ABCD 
EF",A - 16. T + 1,1> + AS. 
AcT: NEXT I RETURN 

59" PRINT "FROf't ADDRESS "II 13as 
UB 53S1 IF S > A OR E < A 0 
R A - 8 THEN B - 01 RETURN 

b0S B - S + 8 lINT «A - S) I 
8) I RETURN 

610 PRINT "DISK ERROR": GOTO 15 
8 
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MLX
Machine Language

Entry Program For Atari
Charles Brannon, Program Editor

MLX is a labor-saving utility that allows

almost fail-safe entry of machine lan

guage 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 state

ments. It checks your typing on a line-

by-line basis. It won't let you enter

illegal characters 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.

Using MLX

Type in and save MLX (you'll want to

use it in the future). When you're ready

to type in an ML program, run MLX.

MLX asks you for three numbers: the

starting address, the ending address,

and the run/init address. These num

bers are given in the article accompany

ing the ML program presented in MLX

format. You must also choose one of

three options for saving the file: as a

boot tape, as disk binary file, or as boot

disk. The article with the ML program

should specify which formats may be

used.

When you run MLX, you'll see a

prompt corresponding to the starring

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 checksum

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 in

put. If you make a typing error, press

the DEL/BACK SPACE; 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 auto

matically prints the comma and goes on

to accept the next number. If you enter

fewer than three digits, you can press

the comma key, the space bar, or the

RETURN key to advance to the next

number. The checksum automatically

appears in inverse video for emphasis.

MLX Commands

When you finish typing an ML listing

(assuming you type it all in one ses

sion), you can then save the completed

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:

CTRL-S

CTRL-L

CTRL-N

CTRL-D

Save

Load

New Address

Display

To issue a command, hold down

the CTRL key (CONTROL on the XL

models) and press the indicated key.

When you enter a command, MLX

jumps out of the line you've been typ

ing, so we recommend you do it at a

new prompt. Use the Save command

(CTRL-S) 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 to make a

note of what address you stop at. The

next time you run MLX, answer all the

prompts as you did before—regardless

of where you stopped typing—then in

sert the disk or tape. When you get to

the line number prompt, press CTRL-L

to reload the partly completed file into

memory. Then use the New Address

command to resume typing.

To use the New Address com

mand, press CTRL-N and enter the ad

dress 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 MLX-format

listing, or else the checksum won't

work. The Display command lets you

display a section of your typing. After

you press CTRL-D, enter two addresses

within the line number range of the

listing. You can break out of the listing

display and return to the prompt by

pressing any key.

Atari MLX: Machine

Language Entry

For instructions on entering this listing, please

refer to "COMPUTEI's Guide to Typing In

Programs" in this issue of compute.

DA 100 GRAPHICS 0:DL=PEEK(56

0)+256*PEEK(561)+4:PD

KE DL-1,71:PDKE DL+2,

6

NJ110 POSITION a,0:? "MLX":

POSITION 23,0:? " 123*3

-J,krV" : POKE 710,

1Y, 120

DD 130

JJ 140

BH 150

SC 160

EJ 170

PO 180

PL 190

KF 200

0:?

? "Starting Address";

:INPUT BEG:? " Endin

g Address";:INPUT FIN

:? "Run/init Address"

;:INPUT STARTADR

DIM A (6) , BUFFER* (FIN-

BEG* 127) ,T4(20),F*(20

>,CX0*(7>,SECTOR*(12B

),DSKINV*(6)

OPEN #1 ,4,0, "K: ": ? !?

, "Siape or Ei sk : " ;

BUFFER*=CHR* (0) : BUFFE

R* (FIN-BEG + 3 0)=BUFFER

*:BUFFER*(2)=BUFFER*:

SECTDR*=BUFFER*

ADDR = BEG:Cia*="hhh":C

10* <4)=CHR*(170) : CID*

(5)="LV":CI0*(7)=CHR*

(228)

GET #1,MEDIA:IF MEDIA

O84 AND MEDIAO68 TH

EN 170

? CHR*(MEDIA):? :IF M

EDIAOASC ( "T") THEN B

UFFER*="":GOTO 250

BEG =BEG-24s BUFFER* = CH

R* (0) :BUFFER*(2>=CHR$

<INT((FIN-BEG+127)/12

8) )

H=INT (BEG/256) :L = BEG-

H*256:BUFFER*(3)=CHR*

<L) :BUFFER*(4)=CHR*(H

EC 210 PINIT=BEG+8:H=INT<PIN

IT/256):L=PINIT-H*256

:BUFFER* <5)=CHR*(L) :B

UFFER*(6)=CHR*(H)

PB 220 FOR 1=7 TO 24:READ A:

BUFFER*(I)=CHR*(A):NE

XT I!DATA 24,96,169,6

0, 141,2,211,169,0,133

,10,169,0,133,11,76,0

DP 230 H=INT (BTARTADR/256) :L

=STARTADR-H*256:BUFFE

R*t15)=CHR*(L):BUFFER

*(19)=CHR*(H)

KL 240 BUFFER* (23)=CHR* (L) : B

UFFER*(24)=CHR*(H)

HI 250 IF MEDIAOASC ( "D" ) TH

EN 360

00 260 ? :? "Boot Si s k or Bi

nary Qi1e : " ;

LI 270 GET #1,DTYPE:IF DTYPE
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MLX Machine language 
Entry Program For Atari 

Charles Brannon, Program Ed itor 

MLX is a labor-saving utility that allows 
almost fail-safe entry of machine lan­
guage programs published in COMPUTE!. 

You need to know nothing about machine 
language to use MLX-it was designed for 
everyoue. 

"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 state­
ments. It checks your typing on a line­
by-line basis. It won't let you enter 
illegal characters 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 WTong line. [n addition .. 
MLX creates a ready-to-use tape or disk 
me. 

Using MLX 
Type in and save MLX (you'll want to 
use it in the future). When you're ready 
to type in an ML program, run MLX. 
MLX asks you for three numbers: the 
starting address, the ending address, 
and the run/init address. These num­
bers are given in the article accompany­
ing the ML program presented in MLX 
format. You must also choose one of 
three options for saving the me: as a 
boot tape, as disk binary me, or as boot 
disk. The article with the ML program 
should specify which formats may be 
used. 

When you run MLX, 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 checksum 
verifies that you typed the previous six 
numbers correctly. If you enter any of 
the six numbers wrong, or enter the 
checksum WTong, the computer rings a 
buzzer and prompts you to reenter the 
Hne. If you enter it correctly, a bell tone 
sounds and you continue to the next 
line. 

MLX accepts only numbers as in­
put. If you make a typing error, press 
the DEL/ BACK SPACE; the entire 
number is deleted. You can press it as 
many times as necessary back to the 
start of the line. U you enter three-digit 
numbers as listed, the computer auto­
matically prints the comma and goes on 

to accept the next number. U you enter 
fewer than three digits, you can press 
the comma key, the space bar, or the 
RETURN key to advance to the next 
number. The checksum automatically 
appears in inverse video for emphasis. 

MLX Commands 
When you finish typing an ML listing 
(assuming you type it all in one ses­
sion), you can then save the completed 
program on tape or disk. Follow the 
screen instructions. U 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: 
CTRL-S 
CTRL-L 
CTRL-N 
CTRL-D 

Save 
Load 
New Address 
Display 

To issue a command, hold down 
the CTRL key (CONTROL on the XL 
models) and press the indicated key. 
When you enter a command, MLX 
jumps out of the line you've been typ­
ing, so we recommend you do it at a 
new prompt. Use the Save command 
(CTRL-S) 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 to make a 
note of what address you stop at. The 
next time you run MLX, answer all the 
prompts as you did before-regardless 
of where you stopped typing-then in­
sert the disk or tape. When you get to 
the line number prompt, press CTRL-L 
to reload the partly completed file into 
memory. Then use the New Address 
command to resume typing. 

To use the New Address com­
mand, press CTRL-N and enter the ad­
dress 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 MLX-format 
listing, or else the checksum won' t 
work. The Display command lets you 
display a section of your typing. After 
you press CTRL-D, enter two addresses 
within the line number range of the 
listing. You can break out of the listing 

display and return to the prompt by 
pressing any key. 

Atarl MLX: Machine 
Language Entry 
Fa Instructions on entering this listing, please 
refer to " COMPUTE!'s Guide to Typing In 
Progroms" In this Issue of COMPUTE!. 

M le~ GRAPHI CS e :DL KPEE K IS6 
~)+2S6tPEEKI561)+4:PO 

KE DL-l,71:POKE DL+2, 
6 

NJ 1 10 POSITION 8,~: ? "MLX" : 
POSITION 23,0:? "~ 
LtU¥M4,U;;'." : POKE 710, 
0:? 

Jk 129 ? "Starting Addr ess" ; 
:INPUT BEG:? " Endin 
9 Address";:INPUT FIN 
:? "Run/Init Address" 
;:I NPUT STARTADR 

DD 130 DIM A(6),BUFFERSIFIN­
BEG+127),TSI20),FSt20 
),CIOS(7},SECTORSI128 
),DSKINVS(6) 

JJ 140 OPEN .. 1,4, e, "K: ": ? : ? 
,"[jape or £!:isk:"; 

~ 15~ BUFFERS=CHRS(0):BUFFE 
RS(FIN-BEG+3~)-BUFFER 
S:BUFFERS(2)~BUFFER$: 

SECTORS-BUFFERS 
~ 160 ADDR - BEG:CIO$:"hhh":C 

IOS(4) -C HRSI170): CIO $ 
(5)·"LV":CIOS(7)=CHRS 
(228) 

U 170 GET ttl,MEDIA : I F MEDIA 
<>84 AND MEDIA <> b8 TH 
EN 170 

PO 180 ? CHRS (MEDIA):? : IF M 
EO I A< >ASC ( "T ") THEN B 
UFFERS~"":GOTO 250 

Pl 190 BEG - BEG- 2 4:BUFFE RI - CH 
RS(0):8UFFERSI2) c CHRS 
(t NT I IF IN- BEG+1 27) / 12 
8» 

kF 200 H-INT (8E G/256) : L- BEG ­
Ht2S6:BUFFER$(3)mCHR$ 
IL):BUFFER$(4)3CHRSIH 
) 

EC210 PINIT "B EG+8:H=I NTIPIN 
I T/2~6) :L-P INIT -Ht2~6 

:BUFFERS(S)=CHR$(L):B 
UFFERS(6)mCHRS(H) 

PB 220 FOR 1 - 7 TO 24: READ A: 
BUFFERIII)=CHRS (A):NE 
XT I:DATA 24,96,169,6 
0,141,2,211,169,0,133 
,10, 169,~, 133, 11, 76,0 
.0 

~230 HcINTISTARTADR /2S6) :L 
a STARTADR-Ht256:BU FFE 
RS(IS) ·CHRS(L):BUFFER 
S (19) - CHRS IH) 

t:l 240 BUFFERS (23) =CHRS IL) : B 
UFFERS(24 ) =CHRSCH) 

HI 250 IF MED I A< >ASC ( "D") TH 
EN 360 

1l0260 ?:7 "Boot {EisJ.: 01" Bi 
nary ~i le: It ; 

Ll 270 GET *1 ,DTVPE: IF DTVPE 

Februory 1986 COMPUTEI 121 



O68 AND DTVPEO70 TH

EN 270

BH 2B0 ? CHR*(DTYPE):IF DTYP

E=70 THEN 360

PJ 290 BEG=BEG-30:BUFFER*=CH

R* <0) iBUFFER* (2>=CHR*

(INK (FIN-BEG+127)/12

8) )

KS300 H=INT<BEG/256>:L=BEG-

H*256:BUFFER* <3)-CHR*

(L):BUFFER*(4)=CHR*<H

>

HH310 PINIT=STARTADR:H=INT<

PI NIT/256):L=PINIT-H*

256:BUFFER* (5>=CHR*(L

):BUFFER*(6)=CHR«(H)

AO 320 RESTORE 330:FOR 1=7 T

D 30iREAD AsBUFFER*(I

)=CHR*(A):NEXT I

EA 330 DATA 169,0,141,231,2,
133, 14, 169,0, 141,232,

2,133,15,169,0,133,10

,169,0,133,11,24,96

OB 340 H=INT(BEG/256):L=BEG-

Ht256:BUFFER*(8>=CHR*

CD:BUFFER*(15)=CHR*<

H)

DD 350 H=INT(STARTADR/256) :L

=STARTADR-H*256:BUFFE

R* (22>=CHR* (L) :BUFFER

*(26)=CHR* CH)

JP 360 GRAPHICS 0:POKE 712,1

0:POKE 710,10:POKE 70

9,2

JK 370 ? ADDR; ■■:■■; :FOR J = l T

D 6

NF 3B0 GQSUB 570: IF N=--l THE

N J=J-1:GDTD 380

BF 390 IF N =-19 THEN 720

01 400 IF N--12 THEN LET REA

D=ls BOTO 720

AI410 TRAP 410! IF N =-14 THE

N ? :? "NeH Address";

:INPUT ADDR:? :GOTO 3

70

JD 420 TRAP 32767: IF NO-4 T

HEN 480

H430 TRAP 430:? :? "Displa

y:From"; : INPUT F:? , "

To11;: INPUT T:TRAP 327

67

KL 440 IF F<BEG OR F>FIN OR

T<BEG OR T>FIN OR T<F

THEN ? CHR*C25 3);"At

least ";BEG;", Not M

ore Than ";FIN:GOTO 4

30

UK 450 FOR I-F TO T STEP 6:?

:? I;"s";:FOR K = 0 TO

5:N=PEEK(ADR(BUFFERS

)+I+K-BEG):T*="000"sT

* <4-LEN(STR*(N) ) )=STR

* IN)

NA460 IF PEEK(764)<255 THEN

GET #1,A:PDP :POP b?

:GDTO 370

FN 470 ? T*;",";:NEXT K:? CH

R* ( 126) ; :NEXT I:? :?

:GOTO 370

6A4B0 IF N<0 THEN ? : GOTO 3

70

KH 490 A(J>-NiNEXT J

JH500 CKSUM=ADDR-INT(ADDR/2

56)*256:FDR I-i TO 6:

CKSUM-CKSUM+A(I):CKSU

M>=CKSUM-256* (CKSUM>25

5)sNEXT I

KK510 RF-12BiS0UND 0,200,12

,B:GOSUB 570:SOUND 0,

0,0,0:RF-0:? CHRK126

)

EN 520 IF NOCKSUM THEN ? i?

El

XL

EN

EJ

Ml

EB

EH

1H

600

610

620

630

640

650

660

670

" Incorrect"sCHR*(253

)1 I? iGOTO 370

IK 530 FOR W=15 TO 0 STEP -1

:SOUND 0,50,10,WsNEXT

W

FL 540 FOR 1-1 TO 61POKE ADR

(BUFFER*)+ADDR-BEG+I-

1,fl(I)iNEXT I

HB 550 ADDR-ADDR+6:IF ADDR< =

FIN THEN 370

EK 560 GOTO 710

FI 570 N-0i Z«0

PH 580 GET #1,A:IF A-155 OR

A-44 OR A-32 THEN 670

FB 590 IF A<32 THEN N--AtRET

URN

IF AO126 THEN 630

GOSUB 6901 IF 1-1 AND

T-44 THEN N--H? CHR*

(126)1iSOTO 690

GOTO 570

IF A<48 OR A>57 THEN

580

? CHR*(A+RF);:N=N*10+

A-48

IF N>255 THEN ? CHR*(

253);:A=126:GOTO 600

Z-Z+iliF Z<3 THEN 580

IF Z«0 THEN ? CHR*(25

3> { s GOTO 570

KC 680 ? ", "; : RETURN

NO690 POKE 752,1:FOR 1 = 1 TO

3i? CHR*(30);:GET «6

,T:IF TO44 AND TO5B

THEN ? CHR*(A);:NEXT

I

PI 700 POKE 752,0:? " ";CHR*

(126);:RETURN

KH710 GRAPHICS 0:POKE 710,2

6!POKE 712,26:P0KE 70

9,2

FF720 IF MEDIA=ASC("T") THE

N 890

0J 730 REM M^T:^

OK 740 IF READ THEN ? :? "Lo

ad File":?

IG750 IF DTYPEO70 THEN 104

0

AE 760 ? 3 ? "Enter AUTORUN. S

YS far automatic use"

:? :? "Enter -filename

"1 INPUT T*

BF770 F* = T*:IF LEN(T*)>2 TH

EN IF T*(1,2)<>"D!" T

HEN F*="D:H:F*(3)=T*

NJ 780 TRAP 870:CLOSE tt2:0PE

N #2,B-4*READ,0,F«!?

i? "Working..."

JH 790 IF READ THEN FOR 1 = 1

TO 6:GET #2,A:NEXT Is

GOTO 820

PO800 PUT *2,255:PUT #2,255

DJ 810 H-INT (BEG/256) iL = BE6-

H»256:PUT #2,L:PUT #2

,Ht H=INT(FIN/256) :L=F

IN-H*256:PUT *2,L:PUT

M2,H

NFB20 GOSUB 970: IF PEEK (195

)>1 THEN 870

IF B30 IF STARTADR = 0 OR READ

THEN 850

FDB40 PUT *2,224:PUT #2,2iP

UT *2,225:PUT #2,2:H=

INT(STARTADR/256)!L=S

TARTADR-H*256:PUT #2,

L:PUT #2,H

HH 850 TRAP 32767:CL0SE #2:?

"Finished.":IF READ

THEN ? :? :LET READ=0

:GOTO 360

HFB60 END

FD870 ? "Error ";PEEK(195);

" trying to access":?

F*iCLOSE #2:? :GDTD

760

?:ei80 REM HnEESMfira^

HN890 IF READ THEN ? :? "Re

ad Tape"

HI 900 ? :? 1? "Insert, Rewi

nd Tape."i? "Press PL

AY ";:IF NOT READ TH

EN ? "& RECORD"

? •"? "Press I;I^%^1J;1* w hLP 910

JH 920

•n ready:";

TRAP 960iCLOSE tt2:0PE

N #2,B-4»READ,128,"C:
11:? :? "Working. . . "

BOSUB 970: IF PEEK(195

>>1 THEN 960

CLOSE #2:TRAP 32767:?

"Finished.":? :? :IF

READ THEN LET READ=0

1 GOTO 360

END

? :? "Error "|PEEK(19

5))" when reading/wri

ting boot tape":? iCL

OSE *2iGOTG 890

KB 970 REH !■**■■ ■■

930

940

HF 950

CB960

write. rerd=i

EA980 X-32:REM File#2,*20

EF 990 ICC0M-834IICBADR-B36:

ICBLEN-840I ICSTAT«=B35

HD 1000 H=INT (ADR (BUFFER*) /2

56):L=ADR(BUFFER*)-H

•256:POKE ICBADR+X.L

:POKE ICBADR+X+1,H

FH 1010 L=FIN-BEG + 1 : H=INT (L/

256):L=L-H*256:POKE

ICBLEN+X,L:POKE ICBL

EN+X+1,H

HD1020 POKE ICCOM+ X, 11-4*RE

AD1A=USR(ADR(CIO*),X

)

B6 1030 POKE 195,PEEK(ICSTAT

):RETURN

KA1040 REM

GC1050 IF READ THEN 1100

HE 1060 ? :? "Format Disk In

Drive 1? (Y/N):";

FC1070 GET #1,AiIF AO78 AN

D AO89 THEN 1070

EC10B0 ? CHR*(A):IF A =7B TH

EN 1100

CP1090 ? :? "Formatting..."

1XIO 254,*2,0,0,"D:"

:? "Format Complete"

: ?

AC 1100 NR=INT( (FIN-BEG+127)

/128)!BUFFER*(FIN-BE

G+2)=CHR*(0):IF REftD

THEN ? "Reading..."

■GOTO 1120

LE 1 1 10 ? "Writing. .."

LI 1120 FOR 1 = 1 TO NR:S=I

10 1130 IF READ THEN GOSUB I

220:BUFFER*(1*128-12

7)=SECTQR«:GOTO 1160

PL 1 140 SECTOR*= BUFFER* (1*12

8-127)

AN 1 150 GOSUB 1220

DN1160 IF PEEK(DSTATS)<>1 T

HEN 1200

FB 1170 NEXT I

GK1180 IF NOT READ THEN EN

D

DH1190 ? :? :LET READ =0:GOT

0 360

JJ 1200 ? "Error on disk ace

ess.":? "May need fo

rmatting.":GOTO 1040

KI 1210 REM

122 COMPUTE! February 1986

<> 68 AND OTVPE <> 70 TH 
EN 270 

~289 ? CHRS(oTVPE}:IF DTVP 
E=79 THEN 369 

PJ 299 BEG- BEG-30: BUFFERS=CH 
RS(0)2BUFFER$(2) a CHRS 
(INT t (FIN-BEG+12 7 ) 1 12 
S) ) 

K6390 HalNT (8EG / 256): L- BEG­
H'256:BUFFERS(3)=CHRS 
(L}:BUFFERSC4)=CHRStH 
) 

~ 319 PINIT-STARTAoR:H~INT ( 
PINIT/256}:L=PINIT-H' 
256:BUFFERSCS> - CHRS(L 
}:BUFFERS(6)zCHRS t H) 

~320 RESTORE 339:FOR I~7 T 
o 30:READ A:BUFFERStI 
)=CHRStA):NEXT I 

61\339 DATA 169,0,141,231,2, 
133,14,169,0,141,232, 
2,133 ,15,169,0,133,10 
,169,0,133,11,24,96 

09 340 H-INTCBEG/256):L=BEG­
H'256:BUFFERSCS)3CHR$ 
(L):BUFFERSClS)-CHRSt 
H) 

00 350 H=INT tSTARTAoR/256): L 
=STARTADR-H*256:BUFFE 
RS(22)-CHRStL):BUFFER 
S(26) - CHRStH} 

~p 360 GRAPH I CS 0: POKE 712. 1 
0:POKE 710,19:POKE 7 0 
9,2 

JK 370? ADDRJ":";:FOR J = l T 
o 6 

NF 380 GOSue 570: IF N- -l THE 
N J""J-IIGOTO 380 

SF 39£1 IF N"-19 THEN 720 
01400 IF N- -12 THEN LET REA 

o=I:GOTO 720 
1\1410 TRAP 419:IF N- -14 THE 

N ? : ? "New Address"; 
:INPUT ADoR:? :GOTO 3 
7S 

J0 429 TRAP 32767: IF N<> -4 T 
HEN 480 

AJ 430 TRAP 430: ? : ? "Oi s pl a 
y :From";:INPUT F: ? ," 
TO"J:INPUT T:TRAP 327 
67 

ilL 449 IF F <BEG OR F >FIN OR 
T<BEG OR T >FIN OR T<F 

THEN? CHRS(253);"At 
least ";BEG; ", Not M 

ore Than ";FIN:GOTO 4 
3S 

ftH 459 FOR I - F TO T STEP 6: ? 
:? I;":";:FOR K=0 TO 
S:N-PEEK(ADR(BUFFERS 

}+I+K-BEG):TS="000":T 
SC4-lENCSTRS(N»)=STR 
SCN) 

U460 IF PEEK(764) <2SS THEN 
GET *l,A:POP :POP : ? 
:GOTO 379 

Fft470 ? TS;",";:NEXT K:7 CH 
RS(126) ;:NEXT 1:7 :7 
:60TO 379 

6A 489 IF N<0 THEN 7 : GOT a 3 
70 

IIH499 AtJ) - NINEXT J 
JII509 CKSUM - AOOR-INTCADDR / 2 

56>*256:FOR 1-1 TO 6: 
CKSUM-CKSUM+A(I):CKSU 
M-CKSUM-236*(CKSUM >25 
5):NE XT I 

n 510 RF-128: SOUND 0,200,12 
, 8IGOSUB 570:S0UND 0, 
£I,9,0IRF-9:7 CHRSI126 
) 

CN 520 IF N< >CKSUM THEN 7 : 7 

122 COMPUTEI February 1986 

"Incorrect"ICHR$t253 
)I:? IGOTO 379 

£1539 FOR W-15 TO 9 STEP -1 
ISOUND 0,S0,10,W1NEXT 

W 
Fl540 FOR 1-1 TO 61 POKE ADR 

(BUFFER.)+ADDR - BEG+I-
1,A(I}INEXT I 

~5~0 ADOR - ADDR+6aIF ADDR < ~ 
FIN THEN 370 

' " 569 GOTO 719 
fI 579 N-91 z-e 
PM ~80 GET 11,A: IF A-155 OR 

A-44 OR A-32 THEN 670 
FB:590 IF A( 32 THEN N- -AIRET 

URN 
£B 600 IF A< >126 THEN 639 
ilL 610 GOSUe 699. IF 1-1 AND 

T-44 THEN N--ll? CHRS 
(126) ,IGOTO 690 

6/( 620 GOTO 579 
6J 630 IF A<48 OR A>57 THEN 

SSS 
0 640 7 CHR$(A+RF); :N- N'10+ 

A-48 
U6~9 IF N>2S5 THEN 7 CHR$t 

2~3);:A-1261GOTO 600 
[H 660 Z-Z+l: IF 2 <3 THEN 580 
JH 679 IF Z-=0 THEN 7 CHRS (25 

3}IIGOTO 570 
IC 680 7 "J" I f RETURN 
IlO 690 POKE 7S2, 1: FOR 1- 1 TO 

3:7 CHRS(30); s GET *6 
,T1IF T<> 44 AND T<> 58 

THEN? CHR.CA);:NEXT 
I 

PI700 POKE 752,£I:? " ";CHRS 
(126);: RETURN 

~ 710 GRAPHICS 9:PQKE 710,2 
61POKE 712,26:POKE 70 
9,2 

FF720 IF MEDIA"ASC("T") THE 
N 890 

OJ 730 REM !.I!'~'j;''''''~!l: ••. 
OK 749 IF READ THEN? :? "lo 

ad File":7 
16750 IF DTYPE <> 70 THEN 104 

S 
M7b0 7 :7 "Enter AUTORUN.S 

VS for automatic use" 
1? 1? "Enter filename 
": INPUT T$ 

SF770 FS-TSsIF LEN(TS»2 TH 
EN IF TS(l,2) <> "0:" T 
HEN FS="D:":F$(3) - TS 

IIJ 780 TRAP 870: CLOSE *2: OPE 
N 12,8-4'REAO,9.F$:7 
I? "Working ... " 

~1I799 IF READ THEN FOR 1-1 
TO b:GET *2,A:NEXT I: 
GOTO 820 

P0800 PUT 12,2SS:PUT "2,255 
D~ 810 H-INTCBEG/256) IL- BEG­

H*256:PUT 12.l:PUT .. 2 
,HsH-INT(FIN/25b):L- F 
IN-H'256:PUT *2,L:PUT 
12,H 

NF 820 GOSUe 970: I F PEEK ( 195 
»1 THEN 870 

IF830 IF STARTAoR- 0 OR READ 
THEN 8S0 

FOS49 PUT *2,224:PUT 12,2,P 
UT *2,225:PUT 12,2:H= 
INT(STARTADR/2S6):L~S 

TARTADR-H*256:PUT *2, 
L:PUT 12,H 

~ 850 TRAP 32767:CLOSE *2:7 
"Finished. "1 IF READ 

THEN? 17 ILET READ - 0 
IGOTO 360 

Hf 8b9 END 
FOB70 7 "Error ";PEEK(19S); 

" trying to acces5":? 
F$:CLOSE *2:7 :GOTO 

76S 
IIC 880 REM M.ulnMj ' i;"P_ 
KII 890 I F READ THEN 7 : 7 "Re 

ad Tape" 
KI900 7 :? 17 "Insert, Rewi 

nd Tape."I? "Pre55 PL 
AV ";:IF NOT READ TH 
EN 7 11 &: RECORD" 

LP 910 ? t 7 "Press ~1·iJjjni!IIt::J.ji:: wh 
en ready:"; 

~M 920 TRAP 96£1fCLOSE 12s0PE 
N 12,B-4'READ , 12S,"C: 
": 7 : ? "Working ... " 

/(H 930 GOSUB 97QJJ I F PEEK ( 195 
) >1 THEN 9b0 

HH949 CLOSE *2ITRAP 32767:7 
"Finished.".? 17 :IF 
READ THEN LET READ~0 

IGOTO 360 
HF 959 END 
CD9697 17 "Error ";PEEKC19 

5)1" when r.ading/wri 
tin; boot tApe":? ICL 
OBE 12:GOTO S90 

ft8979 REM ''' •••• of¥t.Mf¥CiIAftl 
Gli£IMij·J4·14,_·'#I·I,SIM,. 
1M • .,.... - ·';"IoSM'.'4. 

!lIM 
~9B0 X-32IREM Fil.12,e29 
£F 990 ICCOM-B34t ICBADR-8361 

ICBLEN-S401 ICSTAT-S35 
~1990 H- INT(AoR(BUFFERS)/2 

56):L=AoRIBUFFERS)-H 
*2~6~POKE ICBAOR+X,L 
:POKE ICBADR+X+l,H 

~1910 L- FIN-BEG+l:H- INT(ll 
256):l=L-H*2S6:POKE 
ICBlEN+X,l:POKE ICBl 
EN+X+l,H 

~1920 POKE ICCOM+X,11-4*RE 
AD:A-USRCADR(CIOS1,X 
) 

~1039 POKE 19S,PEEKIICSTAT 
): RETURN 

KA 1 949 REM .. 1Ii"1:~~"iji[!.]:;I':J-II(j¢P:;'I!'!J •• 
~ 1059 IF READ THEN 110a 
H[ lel60 ? :7 "Format Disk In 

Dri v e 17 (V / N): "; 
K 1070 GET *l.A:IF A(> 78 AN 

D A<> S9 THEN 1070 
&1089 7 CHRS(A>:IF Aa 78 TH 

EN 1100 
U1090? :7 "Formatting ••. " 

:XIO 254,*2,0,9,"D:" 
I? "Format Complete" 
,7 

~1100 NR-INTC(FIN-BEG+127) 
1128):BUFFERS(FIN-BE 
G+2)=CHRS(0):IF READ 

THEN 7 "Reading ... " 
IGOTO 1129 

LE 1110 ? "Writing ..• " 
L11120 FOR 1=1 TO NR:S- I 
101130 IF READ THEN GOSUB 1 

220:BUFFERStI'128-12 
7)-SECTOR$:GOTO 1160 

~ 1140 SECTORS=BUFFERSClt12 
8-127) 

All 1150 GOSUB 1229 
~1160 IF PEEK(DSTATS) <> l T 

HEN 1200 
FS 1170 NEXT I 
~11B0 IF NOT READ THEN EN 

o 
~ 1190 ? :7 :LET READ - 0:GOT 

o 360 
JJ 1200 ? "Error on disk acc 

ees."l? "May need fo 
rmatting.":GOTO 1040 

U 1210 REM 



Free Publications

Use the handy order form in the tax package to

obtain free IRS publications on over 90 different tax

topics.

A PUBLIC SERVICE MESSAGE FROM THE INTERNAL REVENUE SERVICE

BL

IG

IK

np

EG

KJ

BK

GL

HL

AI

PK

CA

PF

BP

CO

PD

flfl

KJ

KB

1220

1230

1240

1250

1260

1270

12B0

1290

1300

1310

1320

1330

1340

1350

1360

1370

13B0

1390

1400

1410

Hl=TfTiTHi"tf <?T5

REM Drive ONE

REM Pass buffer in S

ECTOR*

REM sector # in vari

able 5

REM READ=l for read,

REM READ=0 for write

BASE=3*256

DUNIT=BASE+IsDCDMND=

BASE+2:DSTATS=BASE+3

DBUFL0=BASE+4:DBUFHI

-BASE+5

DBYTLO-BASE+8:DBYTHI

-BASE+9

DAUX1=BASE+10:DAUX2=

BASE+11

REM DIM DSKINV»(4>

DSKINV*="hLS":DSKINV

«(4)=CHR*(22B)

POKE DUNIT,1:A=ADR(S

ECTOR*):H-INT(A/256)

:L=A-256tH

POKE DBUFHI,H

POKE DBUFLO.L

POKE DC0MND,S7-5*REA

D

POKE DAUX2,INT(S/256

MPOKE DAUX1,S-PEEK C

DAUX2)<256

A=USR(ADR(DSKINV«))

RETURN

©

MODEMS

J55"" "mil COMMODORE
Hayes 300 ... 137 00 1064
Hayesl?00.. 385 00 1670 1S595
CompuServe 17 95 Ml!eV M° ■ 56 95

ATARI Miller Modem 49.95

MPP1000E 6995 VVestndge 59 95

1030 M95 Tele Learning 39 95

PRINTERS ^
LXgO/lractor/AtariiniBriacB. . EPSON S235.00
U90 / Traclor/IBM Interlace 23S.DG

Comrei 220 Alan/CommoOore 99.00

HS8Q Letterjei 319.00

RX80 J2QS.D0 RX100 329 00

JX80 449.00 FX85 332.00

FX185 455 00 LX80 21100

LQ1500IPAR) 950.00 LQ1500(5ER). . . .999.00

SG1DSTARMICRONICS.H1D>M ,„„ PANASONIC_ (niJS

SGIOC 235 00 1092 369 00

SG15. . 369.00 1093 425.00

SD10 . 321.95 3151 425.00

SD15 . 44! 00 DKIDATA
SR10 469 00 OkimatelO ... . ...S170 95

SR15 587 00 0kimaie20 210 00

Pomrtyp* 299.95 1$?. ... 219 95

riTI7F(d ^'
MSP10 . $275.00 1" 515 00
MSP15 "9 00 84 640.95

MSP20. 43900 LEGEND
MSP25 5« 00 BOB/HLQ J149.95

1080 199 95
Pimter Ribtons ■ Dwl CoveFS ,™ j5g gj

Avadawe ,385 .... 295 00

PAPER
r ^

White 20 LB
?500Shis La; EOge .. S24-95
1000 Shts LM Edge . . . .14.95

500SritsUz Edge 9 95

ASSORTED PASTELS
2500 Stiis Laz EBge S?4 95

1000SWSLU Edge . J4.95

500SwsLai Edge . 14.95

MakingLabelsiOOOOIV . 9.95

i SOFTWARE

5Z0ST ^
Haba Wills 29-95
HaDa Ctieckminclei 49.95

HaBaWotd 49.95

HiQpo-C 49.95

V I.P. Prolessmnai 79 95

Inlocom games .... 29.95

He> 29.95

C-128

Jane . . . . 32.95

Word Pro 128 . 65 95
Wmd Winer 1ZB 49.95

PrmiStiop . . .. 28 50

GraplncsLiOfaryl 1750

GraptucsLiOraryll 17.50

Atari Paperclip. . . 36.95
C-64 Paperclip 45.95

C-64 Paperclip/Spell . 57.95
Alan Homepak .... 31 95

ill

'Where Prices are Born, Not Raised."

HUE HOUSE
COMPUTER^

P.O. Box 4025, Williamsport, PA 17701 aim.sum

CALLTOLLFREE in pa call

1 -800-351-3442 1-717-322-7700

DISKDRIVES T COMPUTERS

Indus GT ....S198.00

1050 H9.95

Happy 1050 .. 319 95
Hapoy Enhancer.. 155 95

CDMMOOORE
Indus GT

1541 .

1571 .

1572. ..

MSDDual

Enhancer 2000

ONUS 5'A 3Vi

SS/DD I 9.50-

OS/DD ... 13 50 -

NO LABEL (wiin Pen 8 Flip-n-lile)

ATARI

52OST.BGB CALL

520/ET/Mono CALL

800XL S79.95
130XE . 139.95

COMMODORE

$139 95

275 95

SS/DO J

DS/DD

MAXELL

mdi ... :

HD2,

MEMOREX

SS/DD . !

DS/DD .

FF3O/2OSS/O0.

FF50/20SS/DD.

FF50/20DS/DD.

10.50 -

14.50 -

15.95 32.95

19 95 38 95

12 50 29.95

16.50 34.95

- S9.95

36.95 -

42.95 -

AI Diskettes Carry A blebme Warranty

ATARI
1150 49 95
LPHINT/PORT. . . . 49.95

IPRINT/ 16K 6995
UPHINT/6SX 7995

CDMMOOORE

PPI

G-Wtt .

1YMAC

Xetec/SK

S39 95

48 95

54 95

64 95

COMMODORE

1802

1901

1902

SM124

SC1224

ZVM122

ZVM 123

ATARI

ZENITH

S17B 95

2S1.95

S185.95

, CALL

259 95

SI 7a.95

. 335.95

. $74.95
74 95

HEI*1205

1260 ..

1201

AMDEK

300G

300A

310A

Color300

Color 500

Color 600. .

Color 700. .

Color 710

SYLVANIA

13" Ccler TV/RGB ...

20" Ccta TV/RGB

SAMSUNG

TTLA

TTLG. .

SC100.

S'25.00

99 95

SI'7.00

127 00

1J5 00

1T5.95

339.95

399 00

469.00

539 00

S325 00

...CALL

. S95 0O

89 95

ffposit cnCOO

id casfi tnders o.

APO and FPQ

AMERICAN EXPRESS 5%

Free Publications 
Use the handy order form in the tax package to 
obtain free IRS publications on over 90 different tax 
topics. 

H/vIMM .... 
I PION1-
f::NOW vCif.·y/ 

IHAT" 

(, ~ \ I, I , 

TAX 
INFO 
ON 

S"ru.11II& 
yoU/< 

Bl 1220 REM "':::"6u'-.·IM"#4:5.. __ 1 
111;1-101 .. 1. L::O 

161230 REM Drive ONE 
IH 1240 REM Pass buff~r in 5 

ECTOR. 
liP 1250 REM sector * in veri 

a ble 5 
ES 1260 REM READ- 1 for re ad, 
(J 1270 REM READ"" for write 
~128" BASE - 3.256 
611290 DUNIT=BASE+l:DCOMND g 

BASE+2:DSTATS=BASE+3 
~13"" DBUFLO - BASE+4:DBUFHI 

-BASE+5 
AI 1310 DBYTLO-BASE+8: DBYTHI 

-BASE+9 
JA1320DAUXl=BASE+10:DAU X2-

BASE+1! 

~133" REM DIM DSKINVS(4) 
tA 1340 DSKINYS~"hLS":DSKINV 

S(4) - CHRS<22B} 
PF1350 POKE DUNIT,l:A - ADRCS 

ECTOR'):H-INT(A /256) 
IL-A-2S6tH 

~ 136" POKE DBU FH I,H 
~ 137" POKE OBUFLO ,L 
PD1380 POKE OC OMNO,87-5lREA 

o 
AA1390 POKE OAUX2 ,INT(S/2~6 

)sPOKE DAUX1,S-PEEK ( 
DAUX2).256 

U140~ A-USR(ADR(DSKINV*» 
K61410 RETURN 

A. PUBLIC SERVICE MESSAGE FROM THE INTERNAL REVENUE SERVICE 

MODEMS 
Tum Modlm .. .••• • 121D.95 COMMODORE Volks 12 17995 
~ytS300 13700 

,,.. S 54 95 

Hayes 1200 """ 
1670 1850/.1 

"""- "" "' ~tyMo "" AlARI MnttfMDdlm •• .. 0 .95 
MPPIOOOE 6995 WeslfH:lOt 5995 

"" "" J!Ie Learntnll 3995 

PRINTERS 
U90 / lI1tlor/AUIriinlert.et . ••• ~~~.Q~ ................. $235.00 
L.X90ITIKlor/18 M Inl~K4I .. . . •.............. . .... 235.00 
Com/ex no Alal'l/~e 99 00 
HS80 Lefler!!!1 319 00 
AX80 .. .. . . ... S2Ot.oo R);loo 329 00 
JXao 449 00 fK85 332 00 
nl8S ~5~ DO U80 21100 
lOI5OQ IPAII) 950 DO lOI5OQ (SEll) 999 DO 

SG IO ~!.~~ . ~.I~.~~~I.~~ · S2 ID . 95 1091 • • ..• ~~~~~~~I.~ .. 5231 .95 
SG IOC 23500 1092 36900 
SG I5 36900 1093 42500 
SOlO 32195 3151 42500 
5015 U\ 00 
51110 46900 
SFI15 ~1 00 
PoWlttypt 29U5 

MS PIQ .• 
\lSPI5 
.sm 
M5P2S 

CITIZEN . sm.oo 
43900 
43900 

"'00 
Pllnter Fbbbons ' Dust Covers 

Available 

OkI'NIe 10 
Okl'Nte ro 

'" '" '" .. 
aoa / NLO .. 

"OO 

"" ,,,, 

OKIOATA 
S17095 
21000 
21995 

'"'' SIS 00 

"'" LEGEND .. $1 49.95 
199 95 
259 9S 
",00 

PAPER 

Whit! 20 LB 
2!IOO5nts Lu. EdIJl! 
lOOOShISU! Eage .•. 
500 ShIS U! . Edoe 

524 95 
14.95 

'" 
ASSORTED PASTELS 

2500 Snls Lll Edge S2~ 95 
1000 Snls W £dOll 24 95 
!IOO SIlls Lu [dill! U 95 
Making labeIl 1000 OTY 9 95 

SOFTWARE 
520ST 

Ha\)JI l't'lns "" H.\)JICnK~1TIIfIIIef "" Ha\)JI l't'oll;! 4995 
H,ppo-C ., " 
V I P Pl"olesSlOflaI 7995 
Inroccwn games 29.95 ,,, 29.95 

C-128 

"'" 32 95 
""'I)'d Pro 126 "" I't'oIdl't'/ll.l28 ., " 
Pl" 1tI151lOP "" GrJP/IICS llDfifY I "" GraPhCSlibrvy It "" AW,PapertllP "" C·64 PaperClip ., " 
C'64 PaperCllp/ Spell "" Atall Homepak 3195 

Prices are Born, Not Raised." 

DISK DRIVES 
Indus GT 

"" HlPPY 1050 

ATARI 

-""""'" IncusGT COMMOODRE 

IS" 
1~1\ 
1512 
M50 Dual 
Enrunttl 2000 

SS/ OO 9 ~ 
05/00 13 so -
NO LABEL (WI!n Pen & F. p·n" ,le l 
SS/DO s 10 so 
05/00 14 so -
MAXELL 

M" 
MOl 
MEMOREX 

15.95 3295 
19 95 38 95 

SS/ DO 12 so 29 95 
DS / DO 16 so 301 95 
fF30 fZOSS / OO . 59.95 
ffSO/ZO$S / OO . 3/i.95 -
f fSQfZOOS/ OO. ..us -
AI OiskeCes CIrry A I..iIeti!:II WIIIII'Iy 

INTERFACES 
ATARI 

'IS' IIPAINJ/POAT 
UPIlINTI 16K 
UPRINT/U K. 

COMMOOORE 

4995 
499S 

"" .. 79.95 

"''' 4895 

"" "" 

... CALL 
CAll 

579 95 

'" " 

$118~ 

... . 2SU5 

COMMODORE 

"" $16~ 95 

"" CAll 

"" '" " ATARI 
5101124 $114 95 
SC122~ 13595 

ZENITH 
ZVM 122 5H 95 
ZVN 123 "" 
"" 

NEC $1 2500 

"" "" "" "" AMDEK 
JOOG 51'7 00 
300' 12100 
3101. U500 

Co."" 115.95 
Colo< SIlO 33995 
Colo< 600 '" 00 Colof 700 46900 
COlor 710 53900 

SYlVANIA 
13"' Cdor TV/ AGB 532500 
20·' CoIof TV/ RGB CAll 

SAMSUHG 
nlA S9S 00 
nLG .. " 

SAKATA 

"" ,--------""'HO_'onCDD ~ F .... t....,u ...... 

4%~ , 
AMERICAN EXPRESS 5% 

__ ..-s ..... s:m'"""ConI_ 
USA. "'PO_FPO",<Hts8OClUOO",,_ 
"'" F"''''-'y ....... ..: ll0,IXI/leI"_ F_ 
III'IipponqI<w " ... .......,.". ... P ... __ '. 8OCI' .... ........... 1_""-.. ...... ,_. 
_AA~ 



Here are 152 reasons to

buy at Elek-Tek, not to

mention the fastest

delivery anywhere.

BERNOULLI BOX

(Modular)

10 meg Vz height Drive (or

IBM-PC/XT/AT &

compatibles 1675

20 meg V2 height Drive for

IBM-PC/XT/AT &

compatibles 2335

Non-Bootable Interface Card ... 104

Bootable Interface Card ... 234

10 meg cartridges for above

(3 pak special) 125

Head Cleaning Kit 59

HARD DRIVES

% Dysan

Internal Hard Disk Subsystems

7. 10 MEGABYTE 500

6. 20 MEGABYTE 600

Each system Includes:

• Micro Science Drive

• Adaptek Controller

• 2 cables

• Documentation

• Dysan lyr limited warranty

• For use in IBM PC, XT or most

compatibles

PRINTER BUFFERS

9. DDP-16

64K Par/Par. 70

QUADRAM
10. QRMP6

8K Parallel/Parallel 125

11. QRMPS8

8K Parallel/Serial 139

12. QRMSP8

8K Serial/Parallel 139

13. QRMSS8

8K SenaUSerial 139

POWER PROTECTORS

14. PowerMlte PG600-S9

6 outlet Surge Suppressor... 30

15. ISOBARS

8 outiet Surge Suppressor... 50

Save 30% to 43%
off Manufacturer Suggested Retail prices on

EPSON • Okidata • Star

• TOSHIBA • DIABLO •

EPSON

FXSS

EPSON1

16. LX80 $215

17. LX90 230

18. RX 100+ 310

19. FX85 340

20. FX185 475

21. LO 800 parallel CALL

22. DX10 Daisy Wheel 10CPS .. 230

23. DX20 Daisy Wheel 2XPS . 320

24. DX-35 Daisy Wheel 35CPS . 640

PRODUCTS FOR IBM-PC

25. Amdek 31DA

Amber Monitor

26. Generic Multi
Multifunction Board, 64K ,

27. Generic Multi 384K
Multifunction Board, 384K.

28. AST Six Pak +
Multifunction Board. 64K .

29. AST Six Pak + (loaded)
Multifunction Board. 3B4K 279

30. AST Megaplus II
Multifunction Board. 64K 270

31. Quadram Ouadboard
Multifunction BoarO, OK 195

32. Quadram Ouadboard
Multi Board, 64KG84K .. 210/2S7

33. Orchid Tech.
PC Turbo 186 570

34. Paradise

Modular Graphics Card 290
35. Hcreulf i

Monochrome Card 329
36. Hercules Color

ColO' Grapfic Card 170
37. Novation 490605-1

2400BPS inc. Mr.e Software .. 620
38. Novation 490592-1

12006 internal Modem No sdtware . 150

39. Novation 490603
Vi Card Modem 24008PS

No Software 425

40. Hayes 1200B
Internal modem w/software . . . 359

41. ATAT4000
300/1200 Ext Modem 335

42. Hayes 1200

External modem 380

43. Hayes 2400
External modem 599

44. US Robotics Courier 2400

Ext 2400B Smart Modem . . .460

45. US Robotics Telpac
Telecomm Software 75

46. Toshiba ND 04D

"2 ht DSDD Disk Drive 90

TOSHIBA
47. Toshiba P341 CALL

46. Toshiba P351 990

49. Toshiba P1340 CALL

50. Toshiba P321 CALL

.CALLFULL LINE AVAILABLE

stair
FULL LINE AVAILABLE .CALL

.129

.163

.225

IBM Is a trademark of International Business Machines Corp.

SPECIAL PURCHASE!
Diablo D-36 Daisy Wheel 35CPS

Ufr. Sugg. Ret. $1495

Elek-Tek Price $450

PRODUCTS FOR APPLE

51. Toshiba HND 04DT

Vz Height DSDD Disk Drive . S 70

52. U—Print IIC-16K

Par Interface external 85

53. Grappler PLUS

Graphics Interface 80
54. Buffered Grappler

16K Buffer (Expand to 64K) .. 150

55. Kensington System Saver

Fan and Surge Suppr 69

56. Super Cooling Fan

Fan and Surge Suppr. 29

57. Gamma

Disk Controller Card 48

58. Gamma II

SS Dsk Drive for II. !!a llplus .. .125

59. Gamma lie

SS Disk Drive for lie 125

60. RanaELITE2

DSSD Disk Drive 335

61. RanaELITE3

DSDD Disk Drive 420

62. ERAM 60

80 col; 64K RAM for lie ...115

63. Novation Apple Cat II

300 Baud Modem 200

64. Novation 212

300/1200 Baud Modem ..390

65. Nov 49059112

Mod. & Soft, for Macintosh .CALL

66. Hayes Micromodem lie

300 Baud Modem 145

67. Hayes Smartmodom lie

300 Baud Modem for lie.. 240

68. Wico 501030

Analog Joystick 36

69. Amdek Monitors CALL

70. Zenith Monitors CALL

HUGE SAVINGS ON DISKETTES

O Dy$gn maxell 3M SONY wabMtt MEMOREX

3Vz" SSDD

DSDD

5 V*" SSDD

DSDD

SSDD96TPI

DSDD9STPI

5V4"DSDDHD
(For IBM AT)

8"SSDD"

8" DSDD"

"Untormaiied

23.00

29.00

17.00

21.00

24.00

36.00

33.00

22.00

26.00

22.00

29.00

14.00

18.00

24.00

33.00

29.00

29.00

32.00

23.00

30.00

14.00

18.00

24.00

35.00

29.00

25.00

29.00

23.00

35.00

13.00

16.00

—

—

20.00

24.00

11.50

12.50

24.00

19.00

20.00

11.50

14.00

—

—

11.00

12.00

24.00

—

HEWLETT-PACKARD

71. HP-41CV S 168

72. HP-41CX 245

73. Optical Wand 95

74. Card Reader 145

75. Printer 283

76. Exl Memory Module 60

77. Exl Function Module 60

78. Time Module 60

79. HP-IL Loop Module 95

80. Digital Cassette Drive 400

81. Printer/Plotter (HP-IL) 335

82. HP-9114A

Disk Drive 600

Hewlett-Packard

QUAD MEMORY MODULE

'25 Mtr. Sugo mi. S75
Upgrades the HP41C to the

power of the HP41CV

SLIMLINE Shirtpockot Styled

Power Packed Programmable

LCD PROBLEM SOLVERS

83. HP-11C Scientific 5B

84. HP-15C Scientific 90

85. HP-12C Financial 90

86. HP-16C Programmer 90

HP-ThinkJet

HP-2225B

S350

87. HP-71B Computer $399

88. HP-82400A

Series 70 card reader.... 125

89. HP-82401A

HP-IL interlace 95

90. HP-82402A

4K memory module 60

91. HP-82700A

8K memory module 150

92. HP-82441A

Assembly/Forth 120

93. HP-82480A

HP-71 math pac 75

94. HP-82482A

HP-71 finance pac 60

95. HP-82483A

Surveying Pac 120

96. HP-82484A

Curve Fitting 75

97. HP-82485A

Text Editor 60

98. HP-82488A

Data Com. Pac 120

DATA

CARTRIDGES

Call for Quantity pricing for 10 boxes or more.

147. DC100 $14.00

148. DC300A 18.00

149. DC300XL 21.00

150. DC300XL/P 22.00

151. DC600A 23.50

152. DC1000 15.00

Call for Quantity pricing

for 10 cartridges or more

CALL toll free 800-621-1269 EXCEPT Illinois, Alaska CANADIAN TOLL FREE 800458-9133

ELEK-TEK.inc.
6557 N. Lincoln An.. CIMeigo. IL 60645

(312) S31-7BDD (311) 677-7660

*xti InvMC Mr 0-e S1500 Vist or Misit^irQ Of Mm
rocloariflca i*DQ !$; irem IAK. Ml, PR ^-r.ij: tlCSI

Mi flKT 7*t lai Pnc»i 5uO] [Dctange WHITt to' ''*« call

I QU1LITV Ata COUPLE'E Eel vB'y fcll.wi "a WIilU III

ir I'e-nisi C0*« oca1.

HEIUBN POLICY Ot
1 1^0 ll'Qn p*ri3f

IEK UEBCM«ND'SE IS I

-l-M=GA' 
BERNOULLI BOX 

(Modular) 

1. 10 meg '12 height Drive for 
IBM-PClXT/AT & 
compatibles ........... 1675 

2. 20 meg V2 height Drive for 
IBM-PClXT/AT & 
compatibles ......•.... 2335 

Save 30% to 43% 
off Manufacturer Suggested Retail prices on 

EPSON • Okidata • Star 
• tOSHIBA • DlABlD • 

EPSON 
FX 85 

LX 80 .... $215 
LX 90 . . ....... 230 
AX 100+ .............. 310 
FX as ................ 340 

47. bshiba P341 .......... CAU 
48. bshiba P351 ........... 990 
49. i:lshiba P1340 . . . .... CAll 
SO. bshiba P321 ... CALL 

OI(IDATA 
FULL LINE AVAILABLE ...... CAll 

~t@r 
FULL LINE AVAILABLE ...... CALL 

71 . 
72 . 
73. 
74. 
75. 
76 . 
77. 
76 . 
79 . 
60. 
Bl. 
B2 . 

HEWLETT-PACKARD 

HP·41CV ............ $ 168 
Hp·41 CX . ........ . ... 245 
Optical Wand ....... 95 
Card Reader. . . .... 145 
Prmter. ...... . . .... 283 
Ext Memory Module . . ... 60 
Ext Function Module ..... 60 
Time Module ..•........ 60 
Hp·ll Loop Module ...... 95 
Dig ital Cassene Dnve .... 400 
PnnterlPlotler (HP·ll) . 335 
HP-9114A 
Disk Drive. . . . . . . . .600 

Hewlett-Packard 
QUAD MEMORY MODULE 

$25 M' •. Sun, A" . $15 
3. NorrBocxatie Interface Card ... 104 
4. Boolable Interface Card ... 234 

SPECIAL PlJRCttASE,! Upgrad •• 'h. "P4IC '0 'he FX 185. . ... 475 
LO 800 ... CAll. 

5. 10 cartridges for above 
.......... 125 
Kit ........ 59 

Intemal Hard Disk SUbsystems 
7 . 10 MEGABYTE ........• 500 
8. 20 MEGABYTE ......... 600 

Each system Includes: 
• Micro Science Drive 
• Adaptek Controller 
• 2 cables 
• Doc:unentation 
• C¥an lyr limited warranty 
• For use in IBM pc, XI or most 

compatibles 

PRINTER BUFFERS 

9. OOP-16 
64K Par./Par •. .70 

QUADRAM 
10. QRMPa 

aK ParallellParaUei ... , •... 125 
11 . QRMPS8 

8K ParaJIe!f.3erial ......... 139 
12. QRMSP8 

8K SeriallParallel . .... . ... 139 
13. QRMSSB 

8K SeriallSerial .•...•.... 139 

POWER PROTEC1URS 

25. Amdek 31GA 
Amber Mon~or 

26. Genertc Multi 

.. 230 
.320 

... . S 150 

Muhdurdion Board, 64K .... 129 
27. Generic Multi 384K 

Mul!~urdlOl'l Board, 384K .... 163 
28. AST Six Pak + 

MulUfunctoo Board, 64K . 225 
29. AST Six Pak + ~oaded} 

MultifunctIOn Board. 3841<. .... 279 
30. AST Megaplus II 

Mlitrtunc:t1On Board, 64K. . . 270 
31 . Quadram Quadboard 

MultitunalOn Board, OK 
32. Quadram Quadboard 

.. 195 

Multi Board, 64K/384K .. 2101267 
33. Orchid Tech. 

PC Turbo 186. .. 571) 
34. Pantdlae 

MOO1.Aar GrattllCS Card ..... 290 
35. Hen;ules 

Monodlrome Card 
36. Hen;ules Color 

.. 329 

Color Graphc Card ........ 170 
37. Novation 4906()5..1 

2400BPS arc. Mr.e So'tv.ere .. 620 
38. NCMltkln 490592-1 

12006 1nrema1 Mooen No sct.ware . ISO 
39. NOIII!don 490603 

'12 cad MOdem 2400BPS 
No SdrY.are. . • . . •.•. 425 

40. Hayes 12008 
Internal modem wtsottware .. . 359 

41. AT&T 4000 
30011200 Ext Mooem ... . 335 

42. Hayes 1200 
EX1ernai modem .. 

43. Hayes 2400 
.. . 380 

External modem ..... ... .. 599 
44. US Robotics Courier 2400 

14. PowerMtte PG6OO-S9 Ext 2400B Smart Mooem ... 460 
6 outlet Surge Suppressor . .. 30 45. US RoboUct Telpac 

15. ISOBAR 8 Telecomm. Software ... .. .... 75. 

8 outlet Surge Suppressor . .. 50 46. ~~I'OO~g ~~ DrIVEl .. .. .. 90 

of IntemationIII au.6ne'*I MIIChInM 

DDm!! maxell. 3M SONY 

3V," SSOO 23.00 22.00 23.00 23.00 
OSOO 29.00 29.00 30.00 35.00 

5V. " SSOO 17.00 14.00 14.00 13.00 
OSOO 21 .00 18.00 18.00 16.00 

SSOO96TPI 24.00 24.00 24.00 
OSOO96TPI 36.00 33.00 35.00 

5V. " OSOOHO 33.00 29.00 29.00 
(For IBM An 

8" SSOO-- 22.00 29.00 25.00 
8" OSOO-- 26.00 32.00 29.00 

"Unlormalled 

CAll rou FREE BQO.62t 1269 

EUEK.~eK . 6557 N l lneOln AWl. Chlu go IL 60645 
. I I ~ Inc. {3121 831 7UD (3121 6777$8(1 

Diablo 0-36 Daisy Wheel 35CPS ~ _ _ !:.:::::.::..:O,-f "' h::e-,",,p..:4.::'CV:":"' __ -I 

Elak~p:~~~ SLiMLINE Shlrtpocket Styled 

51 . Toshiba HND 04DT 
112 Heigh! DSDD Disk Drive . $ 70 

52. U-Print lie-16K 
Par Interface external ... 85 

53. Grappler PWS 
Graphics Interface ... .. .. . 80 

54. Buffered Grappler 
16K Buffer (Expand to 64K) .. 150 

55. KensIngton System Saver 
Fan and Surge Suppr . .... . 69 

56. Super Cooing Fan 
Fan and Surge Suppr . .... . 29 

57. Gamma 
Disk Controller Card . ..... . 48 

58. Gamma II 
SS Disk Drive for II. lie. IIplus ... 125 

59. Gamma lie 
SS Disk Drive for lie .. . . . 125 

60. Rana ELITE 2 
DSSD Disk Drive ...... · . 335 

61 . Rana ELITE 3 
DSDD Disk Drive ..... · . 420 

62. ERAM 80 
80 col; 64K RAM for lie ... 115 

63. Novation Apple Cat II 
300 Baud Modem ...... . 200 

64. Novation 212 
30011200 Baud Modem · . 390 

65. Nov 49059112 
Mod. & Soft. for Macintosh . CAll 

66 . Hayes Mleromodem lie 
300 Baud Modem ..... · . 145 

67. Hayes Smartmodem lie 
300 Baud Modem for IIc . . 240 

66 . Wleo 501030 
Analog JoystiCK ... .. . 36 

69. Amdek Monitors ...•. CALL 
70 . Zenith Monitors ...... CALL 

- MEMOREX 

20.00 
24.00 
11.50 11.50 11 .00 
12.50 14.00 12.00 

24.00 24.00 

19.00 
20. 00 

Power Packed Programmable 
LCD PROBLEM SOLVERS 
83. Hp·l1C SCientific ... 58 
84. Hp·15C SCientific ........ 90 
85. HP·12C Financial. ,. . 90 
86. Hp·16C Prllgrammer ..... gO 

HP-ThlnkJat 

• HP-2225B 

67. HP-71B Computer .... $ 399 
66 . HP-82400A 

Series 70 card reader .... 125 
69 . HP-82401A 

HP·ll Interface ........ .. 95 
90. HP-82402A 

4K memory module .... 60 
91. HP-82700A 

8K memory module ..... 150 
92. HP-82441A 

Assembly/Forth •... . ... . 120 
93. HP-82480A 

Hp· 71 math pac ...... . 75 
94. HP-82482A 

HP·71 finance pac ... . . 60 
95 . HP-82483A 

Surveying Pac ... 120 
96. HP-82484A 

Curve Filling .. .. 75 
97 . HP-82485A 

T exl Editor ... ..60 
B8 . HP-82488A 

147. DClOO ............ $ 14.00 
148. De30DA . . ........ 18.00 
149. DC300XL. .... •..... . 21 .00 
150. DC300XUP ......•••. 22.00 
151 . DCSOOA ......•..... 23.50 
152. DC100D ... . .... 15.00 

Call for Quantity pricing 
for 10 cartridges or more 



ATARI
130XE
ATARI 130XE Super

Computer Package

130XE Computer

1050 Disk Drive

1027 Punier

Atanwriter

CALL

ATARI PRINTER

INTERFACES
Uprint A 54.95

Upnnt AW/16K. ..79.95

Uprint AVW64K. ..99.95

MPP 1150 59.95

INDUS GT

DISK DRIVE... Call

ATARI 130XE SUPER

PRINTER PKGS.
SG-10 Printer

and U-Print A ... 279

Panasonic 1091

and U-Prmt A ... 309

Super Printer Packages

have no extra shipping

charges or credit card

surcharges when ship

ped m Continental USA

ATARI 130XE
SOFTWARE

BRODERBUND
Pnni Shop 2895

Karaleka 2095

Print Shop

Gragh I. II, or III... 19 95

Punt Shop Comp .... 27.95

INFOCOM
See Commodore 64 sec-

tion tor items and prices

ELECTRONIC ARTS
Archon II 2495

Archon 19.95

Seven Cn ol Gold .. 2495

Skyioi 24 95
Pinoall Const 24.95

One on One 24.95

MICROPROSE
Silent Service 23 95

Gunship 2395

Accrojet 23.95

F-15 Slnke Eagle .... 23.95

Kennedy Approach ..2395

OSS
Basic XE-Cart 52.95

MAC 65 XL-Cart 49.95

Action-Cart 49.95

Basic XL-Cart 3995

All Tool Kits .2095

BATTERIES INCLUDED
HomePak 3495

Paper Clip 39.95

B-Graph 34.95

SYNAPSE
Syncalc 32.95

Synfile 32.95

Syntrend 25.95

Syncalc Templates... 1695

Loderunner Rescue ..2095

Mindwheel 2795

Essex 27.95
Brimstone 27.95

SSI
See Commodore 64 sac-

tion lor items and puces

MISCELLANEOUS 130XE
Hacker 19.95

Amer CrossCtry ... 19.9!

Flight Simulalor II ... 34 95

Ultima II 37.95

Ultima III 37.95

Universe 69.95

Letter Perfect 39.95

Data Perfect 3995

HHalley Proied 27.95

luitimat 2395
Ultima IV 41.95

MMG Basic Comp ... 6995

ATARI
520ST*

Atari 520ST-

RGB System...Call

Atari 520ST-Mono-

chromeSys. ..Call

SF314DS/DD

1 Megabyte Disk

Drive Call

We warranty all

520ST computers

purchased from

ComputAbility lor

ninety days.

'Please call for

stock availability

on Atari ST

products before

ordering by mail,

ATARI 520ST

SOFTWARE
HABA SYSTEMS
Hippo C 54 95

Haba Write 54 95

HabaCalc 54 95

Haba Graph 54 95

Haba File 54 95

MISCELLANEOUS ST
VIP Professional ... .129 95

Ultima l( 39 95
Perry Mason 34 95

Degas 2795

Farenheil45i 34 95

Amazon 3495

Hacker 395

TheFnalWcrd 94 95

DejaVu 3995

PC/Intercom .89 95

He» 2795

Crimson Crown 27 95

Mudpies 2395

Kings Quest II Call

Gato Call

Borrowed Time 34 95

Personal Prolog 7995

Personal Pascal 64 95

Zoomracks Call

Mi-Term 54 95

Regent Word 34.95

INFOCOM ST
Deadline 34.95

Starcross 34.95

Zork I, II. or III 29.95

Witness 27.95

Suspended 34 95

Planelfall 27.95

Sorcerer 2995

Seastalker 2795

Cutthroats 27.95

Hitchiker 27.95

Suspect 2995

Wishbringer 37.95

Infidel 29.95

Enchanter 2795

Spellbreakei 34.95

Mind Forever Voy. ...34.95

AMIGA
AMIGA PERSONAL

computer*

Call lor Hardware and

add-on peri phe rats prices

AMIGA SOFTWARE
Archon 27.95

Artie Foi 27.95

Deluxe Paint 59.95

Fin Cookbook 34.95

One on One 27.95

Seven Cities 27.95

Skyfox 2795

Hacker 2995

Mmdshadou, 29.95

'Please call tor
availability of Amiga

products before

ordering by mall.

EST 1982

We stock hundreds of

programs for the Apple,

Atari, C-64 and IBM.

If you don't see it listed here,

don't hesitate ^

APPLE

PRINTER

INTERFACES

AND BOARDS
Apncorn Parallel

w/Graphics 69.95

Apncorn 16K Expansion

Board 82 95

Apncorn 80

Column Brd 64.95

Apricorn RS232

Interface 69.95

U-Prmt-Apple IIC

W/64K 109.95

U-Print-Apple IIC

W/16K 89.95

LASER

PERSONAL

COMPUTER
Apple 2- Compatible

Built-in Microsoft

Basic in ROM

Built-in RGB and

Composite Video

Built-in BO Column

Display

Built-in Centronics

Printer Interface

Built-in Numeric Keypad

192K RAM

Bundled Productivity

Software

Disk Drive

All this and more lor the

amazing LOW price

S399

APPLE SOFTWARE

BRODERBUND
Print Shop 33.95

Print Shop Graphics

1.1!, or III 17.95

Print Shop Comp ....2795

Karateka 21 95

Carmen Sandiego 2595

Science Tool KH 3995

Bank Slreel Writer . ..+195

Fanlavision Call

ELECTRONIC ARTS
Adventure Const ... .34.95

Archon II 27.95

Bards Tale 2995

Imagic Football 2495

Auto-Due! 3495

Skylox 2795

Lords of Conquest ...2795

One on One 2795

Ultima III 39.95

Ultima IV 39.95

EPYX
Ballblazer 24 95

Winter Games 24 95

Summer Games II....24 95

Worlds Great/

Football 24.95

INFOCOM
Soe A tan 520ST section lor

items and prices.

MICROPROSE
See Atari 130XE section for

items and prices

MINDSCAPE
Color Me 2095

Crossword Magic 34 95

Halley Project 29 95

A View To Kill 27.95

Racier 29.95

The Mist 27.95

Perteci Score 49.95

Voodoo Island 27 95

DAVIDSON
Math Blaster 34 95

Alge-Blaster 34.95

Spell It 34.95

Word Attack 3495

SIMON & SCHUSTER
Typing Tutor III 34.95

Kobiashi Adv 2995

Webster Spell Chk... .34.95

Webster Thesaurus... 84 95

LovejoySAT 49.95

SIR-TECH
Wizardry/Diam 2395

Wizardry/Legacy 27.95

Wizardry/Proving ...3395

Wizardry/Wernda ...2995

Wiziprint 1995

SS!
See Commodore 64 sec

tion lor items & prices.

APPLE MISCELLANEOUS
Beach-Head 2395

Beach-Head II 2395

Gamemaker 2795

Hacker 2795

Hardball 24.95

Sundog 2795

Paperclip 64.95
DLM Software Call

The Works 34.95

Star League Base ...23.95

Educalc 34.95

Friendly Filer 27.95

Note Card Maker ....2795

Hayden Software Call

Micrnleague Base ...2995

Random House Call

PFS Software Call

Newsroom 39 95

Galo 2795

Weekly Reader Call

P.O. Box 17882. Milwaukee, Wl 53217

ORDER LINES OPEN

Mon-Fri It a.m. ■ 7 p.m. CST • Sat. 12 p.m. - 5 p.m. CST

EST. 1982

COMMODORE

128
C-128 Computer. . Call

1571 Disk Drive . . Call

1902 Monitor Call

1670 Modem .... Call

Westridge 6470 300/

1200 Modem.. 179.95

IBM PC
IBM PC SYSTEMS
Configured lo your

specific needs

Call lor lowest price on

IBM-PC. IBM-XT

Or IBM-AT

Corona PC-400

Compatible .. Call

Corona Portable PC

Compatible .. Call

PC Multifunction

Boards

We carry the

complete line of

AST, Hercules,

Paradise, STB,

and Quadram

Call for current

prices

IBM PC SOFTWARE

PnntStiop 3995

Print Shop Graph. I .. 27.95

Bank Slreel Writer... -1995

Ancient Art ol War .. 29.95

BORLAND
Sidekick 3795

Turbo Pascal 4995

BLUE CHIP
Baron 34.95

Squire 34 95

Millionaire 34 95

Tycoon 34.95

DIGITAL RESEARCH
Call tor items and prices.

INFOCOM
See Atari 52OST tor items

arid prices

LEADING EDGE
Nutshell 69.95

LE/WP Basic 67.95

LE/Word Proc

-Speller 169.95

MICROPRQSE
F-15 Strike Eagle .... 2395

Kennedy Approach ..2795

Acrojei 2795

Silent Service 2795

MICROSOFT
Flight Simulator 33 95

Word 249.00

Multiplan 134.95

MINDSCAPE
See Apple Section lor

items and prices.

SIERRA
Kings Quest 34 95

King's Quest II 34.95

Ultima II 39.95

TKOUGHTWARE
Call tor Hems and prices.

IBM MISCELLANEOUS
PFS Call

Gato 2795

Wizardry 3995

Strip Poker 2795

Electric Desk 204 95

D-Baselll Call

Sideways 3995

HomePak 34.95

Sargonlll 34.95

Peachtree Call

Jet 34 95

BPI Business Call

Newsroom 3995

COMMODORE

128 SOFTWARE

Multiplan fi4/12<S. 44 95

Consultant 53.95

Paper Clip'Spell. 54.95

Swiltcalc 49.95

Wordwriter 49.95

Data Manager . . 49.95

Fleot System II .. 44.95

Superbase 128 .. 69 95

Mach V/128 34 95

C-64 SUPER

COMPUTER

PACKAGE
C-64 Computer

1541 Disk Drive

8Q3 Printer

ONLY «399

C-64 SUPER

PRINTER PKGS.

SG-10 & G-Wiz ... 279

Panasonic 1091 &

G-Wiz 309

Legend 1080 S

G-Wiz 269

II Xetec Supergraphic

is desired add S1O

to package.

Super Printer packages

have no added shipping or

charge card surcharges

nddod when shipped in

Continental USA

Westridge AA/AD

Modem . . 49.95

Cardco

G-Wiz . . . 54.95

GENERAL

HARDWARE (,

SG-10 215

SG-15 369

SD-10 339

SD-15 449

SR-10 489

SR-15 Call

PRINTERS

Panasonic 1091 245

Legend BOB 169

Legend 1080 209

Powerlype 309

Juki 5510 389

Epson Call

PRINTER BUFFERS
Microfazer From 169

U-Bufl16K 7995

U-Bul154K 9995

MODEMS
US Robotics 2400 469

Volksmodem 1200 189

Prometheus 1200 319

Password 1200 209

Novation Call

PC Modems Call

MONITORS
TechnikaMJ-22flGB....269

SakataSC-100 169

Samsung 121" Green .. 7995

Samsung 12" Amb. .. 7995

Taxan Call

Amdek , Call

Commodore 1802 169

COMMODORE 64 SOFTWARE

To Order Call Toll Free

800-558-0003

ACCESS
Beach-Head 21.95

Beach-Head II 24.95

Raid/Moscow 24.95

Mach V-Cart 21.95

INFOCOM
Zork I 24 95

Zork II, or III 27 95

Deadline 29 95

StarciOSS ....29 95

Witness 29.95

Planetfall 24.95

Hitchiker 24.95

Enchanter 24.95

Cutthroats 2495

Sorcerer 2995

Spellbieaker ..2995

SSI
Battallion

Commander 24.95

Battle ol
Anhetnam 32.95

Fighter Command

(No Atari] ...37.95

Norway 85

(No Atari) 2195
Panzer Grenidier 24 95

USAAF 37.95
Breakthrough/

Ardennes 37.95

Kampgruppe 37.95

Phantasie

(No Atari) 24 95

Broadsides 24 95

Carrier Force 37 95

Comp Ambush 3795

Mech Brigade

(No Atari) 37.95

Field ot Fire

{No Apple) 24.95

Op Mkt Garden 3295

Pro Tour Golf
(No Atari) 24 95

Gemslone Warnoi ...2195

Imp. Galactum 24 95

Compuler Baseball.. .24 95

Como Quarterback...24 95

ELECTRONIC ARTS
Adv. Construction ...2995

Mait Order Monster ..2495

Racing Destruction .. .24.95

Ultima 111 37.95

Ultima IV 4195

Bards Tale 27 95
SeeAian I30XE section lor

rest ol items & prices.

EPYX
Eidolon 24.95

KaronisRil! 24.95

Winter Games 2495

Apshai Trilogy 24.95

Fast Load-Cart 2495

Program'ToolKit ....2995

MICRGPROSE
See Atari I30XE section

lor items and prices.

MISCELLANEOUS
COMMODORE M
Print Shop 2B.95
Cal-Ki! 34.95

Supertiase64 47.95

Karateka 20.95

Hacker 2095

Gamemaker 27.95

Ultima II 37.95

Karate Champ 25.95

Essex 27 95

Kung Fu/

Kung FuMastei 2595

9 Princes ol Amber ...2295

Spyvs Spy Vol II ...2395
MaxiGcll 2495

Internal I Hockey ....1995

The Fourth Proto ....2395

Blazing Paddles 2495

Mirage Word 3495

Muage Daiabase ....3495

Welcome Aboard ....1995

Super Huey 1495

Spell It 34 95

Math Blaster 34 95^

Word Attack 34 95[l
Odesta Chess 4995

Brimstone 27 95

For Technical Info., Order Inquiries, or for Wise. Orders

414-351-2007
ORDERING INFORMATION: Please ipecilyiyitam. For last delivery send cashiers check or money order Personal and company checks allow 14 business days to clear School P.O s welcome C.0.0. chirgnm
J3.00.ln Continental US A include S3 00 for software orders. 41, shipping lor hardware, minimum S4 00. Master Card and Visa orders please include card ".expiration date and signature Wl residents please include 5h

sales tax HI AK.FPO.APQ. Puerto Rico and Canadian orders, please add S^shipping, minimum 15.00. All other foreign ordtr* add 15=o shipping, minimum S10.QO. All orders shipped ouiside the Continental U S A are shipped

tirst class insured U S. mail II loreign shipping charges exceed the minimum amount, you will be charged the additional amount to get your package to you quickly and sately All goods are new and include factory

warranty Due to our low prices all sales are final Alldtiitlln rllurni mutt hive ■ return aulhorlrilion numtor. Please call (414) 351-200710 obtain an fl A • 01 your relurn will not be accepted Prices and availability suDiecl to

Change withoul notice

~ MARl 
r 130XE 

ATARI 
520ST* 

Alari 520ST-

-,::----EST. '982 

-e.omputdlhilitlJ;:-
COMMODORE 

128 
C-t2e Computer. 
1571 DIsk Olive 
1902 Monilor 
t670 Modem 

Call 
Catt 
Call 
Calt 

COMMODORE 
128 SOFTWARE 
Mulllplan64/ 128. 44.95 
Consultant. 52.95 
Papar Clip· Spell .54.95 
Swiltcalc 49.95 

ATARI 130XE Super 
Computer Package 

130XE Computer 
t050 Olsk Olive 

1027 PrlOter 

We stock hundreds of 
programs for the Apple, 
Atari , C-64 and IBM. 

RGB S'Jstem .. _Call 
Alari 520ST -Mono­

chrome S'Js .. . Call 
SF3140SfOD AI,,,.,"" If you don't see it listed here, 

Wordwfltcr . 

,-W.,.,~~~.~.~.:.~~ •• ~~D~3.';'.;~9 •. 9.5~ ~I~~ ~:~:~;I. 
P' Superbase 128 . IBM PC Moo" VI128 .... 

49.95 
49.95 
44.95 
6995 
" .5 CALL 1 Megabyte Disk __ 

0"' •. ..... .. Coll don't hesitate 
ATARI PRINTER We warranty all II fOr 

INTERFACES to ca ge Configured to your 
Upon! A . .54.95 520S T computers - i-d" specific needs 

IBM PC SYSTEMS 

Uprin t AW/ 16K ... 79.95 purchased from ...:: S .... C ...... Z.rt.a.a. C.llforlowe.lpriceon 
UprinIAW/64K . .. 99.95 ComputAbility for .. 0.... d y...,,::;... IBM-PC,IBM-XT 
MPP 1150 . ..... 59.95 ninety days. I' car or'8M·AT 
INDUS GT ·Please call for "aster Corona PC-400 
DISK DRIVE .. . Call stock availability p. ~"1 LASER 3000 Compatible .. Call 
ATARI130XE SUPER on Atari ST ,..... \~ y..dJ Corona Portable PC 
sci-~~~~~t~r PKGS. products before @~\\:><' PERSONAL Compatible . . Call 

and U-Print A ... 279 ordering by mall. COMPUTER PC Multifunction 
Panasonic 1091 A:rARI520S:r APPLE Apple 2 ' Compatible Boards 

and U-Print A ... 309 BUIlt-in Microsolt 
SOFTWARE PRIN:rER .,,;, '" ROM We carry Ihe Supor Printer Pllclcages 

havo no elfrre shipping 
charges or credit card 
surchargos when sh ip­
ped in Continental USA 

ATARI130XE 
SOF:rWARE 

BROOERBUND 

HABA SYSTEMS INTERFACES Built-in AGB and comple te line of 
HlppoC ......... . . !).I 95 ComposIte Video AST, Hercules, 

~::: ~I,~e : .. ::::: : ~ .: !~?rn ~a?a!IRDS BU~;~~:~ Column Paradise, STB, 

Haba Graph .. . . .. .. !).I.95 wfGraphics .... 69.95 Built-in Centronics and Quadram 
Haba File ......... >l.95 Apricorn 16K Expansion Printer Interlace Call for current 
MISCELLANEOUS ST Board.. .. . . 62.95 Built-in Numeric Keypad prices 

C-64 SUPER 
COMPUTER 
PACKAGE 

C-64 Computer 
\541 DIsk Drive 

803 Printer 

ONLY $399 
C-64 SUPER 

PRINTER PKGS. 
SG-tO & G-WIZ ... 279 
Panasonic 1091 & 

G-Wll ....... .. 309 
legend t080 & 

G-Wiz ........ 269 
II Xetec Supergraphic 

Is desired add $10 
to package. 

GENERAL. I 
HARDWARE~ 

IL , 

~®!r' .... __ ... _-
SG-l0 . 
SG·15 . 
SO·10 . 
SO·15 . 
SR·10 .... 
SR-15 . 

PRINTERS 
Panasonlc 1091 
Legend 8Il:I .. 
Legend t(8) .. 
Poweftype. 
Jukl5SIO . 
Epson . 

2'S 
36. 
33. 

.. 449 
48. 

... Call 

....... 245 
.. 169 
.. 209 

.... ])9 

. .. .. 389 
. Call 

PRINTER BUffERS 
Microlazer. .. From 169 
U·Bufl 16K .. . ..... . 79 95 
U·8utl S4K ........ 99 95 

MOOEM S 
US RobollCS 2400 ... 469 
Volksmodem '200 . . .. 189 
Prometheus 1200 ..... . 3'9 
Password 1200 . ..... . 209 
Novation .. .. . .. .. Call 
PC Modems . .. ..... Call 

Pr in t Shop ... . .... . 28.95 
Karaleka . . ........ 2095 

VIP Professlooal . . t2995 Apncorn 80 192K AAM 
~ltl maJ I . . . ~: Column Brd . ... 64.95 Bundled ProductIVI ty IBM PC SOFTWARE chargo card surchargfls MONITORS 
Oeny ason. . . . . 27 95 Apricorn AS232 Software Print Shop. . ... . 39.95 addtJd whon sh;PPfJ(J m Technika MJ.22RGB . .. 269 

Supor Prlnrer paclcages 
haVO no added shlppmg or 

/gash· "1451 ... 34'95 In terface ....... 69.95 DIsk Drive Print Shop Graph. I .. 27.95 COlllmonral USA Sakata SC.l00 .. .. .. . . 169 
A
aren 

el ..... .. 34'95 U-Prlnt-Apple IIC All this and mOle lor the Bank Street Writer .. 49.95 Weslrl·dge AAiAD Samsun, 12" Green . . 7995 
mazon . .. - f64K 09 95 OW Ancient Ar t 01 War .. 29.95 

Prmt Shop 
Graph 1. 11 . or III ... t995 

Print Shop Comp .. .. 27.95 
INfOCOM ~~~~~al Werd ... :: :~:~ u-;rin t-A~~I~' il'c 1 . amazing L price BORLAND Modem . 49.95 ~::a~un9 1 2" .~~.~ . :: .7~~ 
Soe Commodore 64 sec- Deja Vu 39 95 w/16K .. . ..... . 89.95 S399 Sidekick ... . . . .... 37.95 Cardco Amdek . . ..... Call 
'E;'L'EC"j'R"O' Nml'C' A,dRjPSnces PClln1ef~~m:: : :::: :8995 Turbo Pascal .. 49.95 G-Wiz . 54 95 Commodore 18(12 .. . . . t69 Hoc . . .2795 BLUE CHIP . • ~ _____ _ 
Alcllonll. 2495 C C 27- o. "95 IImson rO'Nn .. . "-' APPLE SOFTWARE <>dron .... .. . .... .... . 
Archon . . . . 1995 Mudpies . . . .... 2395 Squire . . . . .. . . 3U5 COMMODORE 64 SOFTWARE 
Seven Cit. of Gold . 2495 Klng's Ouest II ...... . Call BROOERBUNO DAVIDSON Millionaire .. . . .... 34.95 RTS 
Skyto~ . ... .... . .. 2495 GaIO. Call Pr in t Shop ... ...... 33.95 Math Blaster . . .. .. 34.95 Tycoon . .. 34.95 ~~~~d . .21 .95 ELECTRONIC A 2995 
~nball ~nst. .. .... . ~:.~ Borrowed Time. . .. 34 95 Pr in t Shop GraphICS Alge-Blasler . . .... .. 34.95 DIGITAL RESEARCH Beach-Head II. . . .. R95 :~i &Odne~~~~:t:r .: :24.95 
~~C~nOP~OSE . .. ~;:~~: ~~:j :.:: : ~.~ Pr il~ ~'s~~~ IC~~p: ' " . 17.95 Spell II ....... . .. .. 34.95 Call lor i tems and prices. Raid/Moscow . :::: : :24.95 Racing Destruction . .. 2495 
S,lent Service . . .... 2395 Zoomracks . . Call Karateka .... ~7~ Word AUack . .34.95 INFOCDM Mach V-call .... . ... 21.95 Ultima III. . .. . . . 37 95 
GunShip . . 23.95 Mi· Term. . ... 54 95 carmen Sa~d',~O~::: :~'95 SIMON & SCHUSTE~95 Soo Arllri ~T lor Ilems INFOCOM UltIma IV . . .. . 4' 95 
Awojet .... ...... . 23.95 Regent Word .... 34.95 Science Tool Kit ... .. 39.95 ~y~i.ng ~.u~~ U1 . . .. . 29'95 LEAOIN'G"'EOPG"E

CflS 
Zork I • . ..•...•. . .. 24.95 Bard's Tale .. , . . 27;95 

F·15 Strike Eagle .. .. 23.95 INFOCOM ST Bank Street Writer ... 44.95 vi ~as IS ~I Chk'" ' 34'95 lork II. or III ..•. . .. 27.95 SeeAlllfi rJOX secr,on 01 
Kennedy Approach .. 23.95 Deadline. Fantavision call ester pe . . . . . Nutshell ... . .. .. 69.95 Deadline. .29.95 resr of Ilems" prices. 
OSS Starcross. . .34.95 ELECTRONIC ARTS \'JebsterThesaurus ... B4.95 LE /WPBasie . .. . .. . 67.95 Stareross .. . .. . ... . 29.95 EPYX 
Basic XE·cart ..... . 52.95 Z k I U ·111 · ···· · .~.: Ad Lovejoy SAT. . .. .49.95 LE IWord Proe Witness ..... ..... . 29.95 Eidolon .. . . ... 24.95 
MAC 65 XL.cart . .. . 49.95 ;i;ness ' or . ... ... ~en t ure Const. .. .. 34.95 SIR-TECH +SpeUer. . ... 169.95 Planetlall .. . ... .. .. 24.95 Koroms Rilt .2J 95 
Aetion.Cart ..... ... 49.95 .... . .. .. . . 27.95 Archon II ........ 2795 Wizardry/Diam . .. . . . 23.95 MICRDPROSE Hilchiker .... . 24.95 Winter Games . . . .. 24 95 
Basic XL.cart . ... 39_95 ~~s:~:I~' . . .. 34.95 Bard's Tale .. . ...... 29.95 Wizardry/Le1jacy .... 27.95 F·t5 Strike Eagle . ... 23.95 Enchanter . .. .. .. .. . 24.95 Apshai Trilogy . .. . .. 2495 
All Tool Kits. .. 20 95 Sorcerer ......... 27.95 Imaglc Football .24.95 Wizardry/Proving ... 33.95 Kennedy Approach .. 27.95 Cutthroats . .. . . .. . . 24.95 Fast Load·Cart . .. .. . 24 95 
BATTERIES INCLUOEO Seastalk~r':::::: :: : ~:: ~~'~ ' Duel .. .. . . .. . . ~~ WiIaldrY /wer~~ .: : : ~~ Acrojet . . .... ... .. 2795 Sorcerer ... . . . .. . 29.95 Program /Tool KIt . .. . 29.95 
Home Pak ......... 34 95 Cu tthroats . . . . . .. . 27.95 LOrd~~t· C~~<l U;;t ·:::27.95 ~~~iPri n t .... SIlent Service . . .. . . 2795 Spellbreaker ... .. .. 29.95 MICRO PROSE 
Paper Clip . . .39.95 Hilehiker . . . . .. . . . . 27.95 One on One . . ....... 27.95 S Com odore64 MICROSOFT SSI See Alari rJOXE SectIon 
!\-Grapfl . . ...... 34 95 Suspett ...... .. .. . 29.95 UIM\alll . . .3995 ee m sec- Fl ightSimulator . . . . 38.95 Battallion lor /remsandprices. 
:sYNAPSE Wishbringer .. .. . ... 27.95 Ultima IV .... ... . .. 39.95 lion for items & prices. Word .......... . . . 249.00 Comman<1et. . .24.95 MISCELLANEOUS 
Syncalc ... . . .. ... 32.95 Inlidel . ............ 29.95 EPYX APPLE MISCelLANEOUS Multiplan . ..... . .. 134.95 Sa\1le 01 COMMODORE 64 
Synlile . ... .. . . .... 32.95 Enchanter. . .... 27.95 Ballblazer . . .... 2495 Beaeh·Head . . .. 23 95 MINDSCAPE AnIJelnam .. .. . .32.95 Pr int Shop ... . .... 28.95 
SyntrelMl .. . .. . .... 25.95 Spellbrea~er .. .. . .34_95 Winter Ga mes . . .24.95 Beach·Head II . .23 95 Soo Apple Section for Fighter Command cal-Kit .. ........ 34.95 
Syncalc Templates .. 16.95 Mind Forever Voy . . . . 34.95 StlW,m"md."'G"",m,',s II ••.. 24.95 ~~kee~~~e.r .: . . . : :: : ~:: IllIms and prices. (No Alali) .. . .. . .. 37.95 Stlperbase 64 . . •.••. 47.95 
Loderunnel Rescue . . 20.95 AM I GA SIERRA Norway 85 Kara teka .......... 20.95 
Mindwheel .. . .. 27.95 Football ... .. .. .. 24.95 Hardball . .. . . .. . .. 2J95 KinlisOUest .. ...... 34.95 (No Atar i) . . . . . 2t.95 Hacker ... .. .. .. .. . 20.95 
ESsel . . .. .... . .. 27.95 AMIGA PERSONAL INFOCOM ~~~rO~I·i P. . . .. : :~:: King's ().Jest II .. .... 34.95 Panzer Grenidier . . . . 24.95 Gamemaker. . .27.95 

~r~~Slone . . ... . . . .. 27.95 Celt ~o~~~~~~: and ~:~~~~~~~;s~ecrionlor ~~~\;~;~~a~~ call ~I~OU~IHTWARE"" 39.95 ~~e~~~h;~ughf "" .37.95 ~;~: ~~mp " "': :~:~ 
See Commodorfl 84 sac- add-on peripheral. prices MICROPROSE Star League Ba;~"' : :~ :: ICB'M"'M" IS;'C.mEL' LA" NdE"'O'U' Ses. Ka~:~~;:e ' ... . . . :~; :: ~~~eg\:.i · · · ······· .27.95 
rion lor Ilems and prices AMIGA SOFTWARE SeeArarl l JOXE secrionlOf Educale . . . ... .. 34.95 Phantasie K"ng ~~ Ma,ter. . .25.95 
MISCELLANEOUS IJOXE An"" ........ .. .. 27.95 ;"m",d "'''" . F,;,"" FII" . . . . 27.95 PFS .. ........ ...... C," (N, Am;' .. . . . . . . 24.95 9"'';' , lAm", . .22.95 
Hacker ....... ... '9.95 Ar tlcFox .... ..... 27.95 MINOSCAPE Note card Maker . .. 27.95 Gato . .. ..... .. 27.95 Boadsides 2495 2395 
Amer. Cross Ctry ... t9.95 Deluxe Paint ..... .. . 59.95 Co lor Me . .. . . 20.95 Hayden Soltwa!e . .... call Wizardry .. .... . 39 95 ~ rier For~' . . .. .. 37'95 Spy vs Spy Vol II .. . , 
Flight Simulator II •. 34.95 Fin. Cookbook 34 95 Crossword Mag IC 34 95 Micro league Base . . . 29 95 Strip Poker. ... . . 27.95 C r A b ,; ··· · ··37·95 Mad Gall . • .2495 
Ultima II . . .. . . . .. 37.95 . . .. . . . . .. . . Rand H call Electric Desk 204 95 omp m us . . .. Inlernan Hockey .••. 19.95 

3795 One on One ... .. . . .. 27.95 Ha lley ProJect .... . . . 29.95 om ouse . . ..... . Mech Brigade The Fourth Proto .. 23.95 
Ultima 111..... ..... .. Seven Cities .. ... . . . 27.95 A VIew To KIll . . ... 27.95 PFS Sottware . . .... . call D·Base III .. . . .. . .. . . call (No Atall) . . .37.95 Blazing Paddles. .24.95 
univer~ j ' .. .. ~.~ Skylox ... . . .... . .. 27.95 Raeter .... . .. . ..... 29.95 Newsroom . .. . .... . 39.95 S,deways . . . . .. . .. . 39.95 Field of Fire Mirage Word . .. .. . . 34.95 
~;~rPeI:et~t.: .. . ::: 39'95 Hacker ... ......... 29.95 The Misl .. .. . .... .. 27.95 Gato ... .. . . ..... .. 27.95 Home Pak ...... . ... 34.95 (No Apple) .. .. 24.95 Mirage Database ... . 34.95 

:"1 ~ I P I 27 95 Mindshadow ... . ... 29.95 Perlecl Score ... .... 49.95 Weekly Reader ... . .. call Sargon 111 .• • . •• . • • . 34.95 Op Mkt. Garden .... 32_95 Welcome Aboard . . t9.95 

~~\~~ I I.~ ~~~ : : : :: : 23:95 ava~~bni:; ~fll~:lga VOOdoo Island . .. . .. 27.95 ~:~~~r.~. :: . ... :: .. ~.~ Pr~N~o~;a":':)11 2495 Super Huey .. . .. t4 ,95 
Ult ima IV . . . . . . . 41.95 products before 1982 ____ BPI BusIness .. . . . . Call Gemstone war~i~r ': : :2':95 Spell It . .. . . . .. .. . . 34.95 
MMG~ie Comp . . .. 69.95 d " b II ---ES:r Newsroom. 3995 2 95 Math Blasler . .. . .. . . 349:5l~ 

fiiia.'- or e llng 'J rna . -e' .... .... Imp, Gillactum ... .. . 4. Word Attack .... .... 34 95 
iiii~~iiiiiiiiiiii;;iiiiiii;ii tofh l Computer Baseball .. . 24.95 Odesta Chess ..... .. 49.95 

P.O. Box 17882. Milwaukee . WI 53217 Om~u. ,. ,·t~comp. ouarlerbaCk' . . 24.95 Brimstone ..... r.::;. 27 .95 
ORDER LI NES OPEN T" 

Mon·Frltl a.m . . 7 p.m. CST -;:. ~ ~ .: .~; p~m~ ~~T Toll F r e e For Technical Info., Order Inquiries, or for Wlsc_ Orders 

800-558-0003 414-351-2007 
OR DE RING IN FOR MAnO N: Please Ipully IYl tl m. For Jast dellve!y send cashier's check or money order Personal and company checks allow t4 bUSIness days to cleal SellooJ P.O.'s welcome C.O.D. cllar;u In 
13.00. In Continental USA Include 53 OOlor software orders. 4% shlppmg lor hardware. minImum 54.00. Master Card and Visa orders please includecald f . expiratIon daleandsignatUle. Wllesidents please include 5% 
sales ta~ HI. AK. FPO. MO. Puerto Rico and Canadian orders. please add 5'ft shlpping. mlnlmumSS.OO.AI! other IIfIJgn Drdlflldd 15':1. lh lpplng. minimum SI0.oo. All ordel s shipped Outside the Continental U 5 A.ale shipped 
11151 class insured U S. mall IIlorelgn shipPing charges exceed the minimum amount. you Wi ll be charged the addit ional amount to gel youl package to you quickly and salely .AII goods are new and include Jaclory 
warranty Due to our low plices all sales are /lnal All d,fectlnnturnl mull hln I rl tufuuthu rlull D1l num~tr. Please call (414135t ·2007to obtaln an RA l or your ret urn WIll not beaccepted Prices and availabIlity subject to 
change wltllout notIce 



Classified

SOFTWARE

T1-99/4A NEW STATES AND CAPITALS GAME

Hi-Res map of USA. Send $12 for cass.

Or $1 for more info, to: TRINITY SYSTEMS

1022 Grandview, Pittsburgh, PA 15237

TI-99/4A QUALITY SOFTWARE for Business,

Home and Entertainment *• BONUS Software

Offer! " Send for FREE Catalog to MICRO-BIZ

HAWAII, Box 1108 Pearl City, HI 96782

TI-99/4A Software/Hardware bargains.

Hard-to-find items. Huge selection.

Fast service. Free catalog. D.E.C.,

Box 690, Hicksville, NY 11801

FANTASTIC DAILY NUMBER FORECASTER!

Guaranteed Winners or Money Back!

Picks up to 3 STRAIGHT WINNERS most

every week, playing 1 to 3 a day!

Apple, IBM, C64, Atari, 1 drive. Many

reports of hitting for THOUSANDS. Send

SASE for info. $99.95 on disk only to:

Z-Way, P.O. Box 9017, Canton, OH 44711

PROGRAMS FOR THE TANDY 1000

Send $1 for list of educat. & entertainment

programs. Refundable with first purchase.

SODA POP SW, POB 653, Kenosha, WI 53141

FREE APPLE SOFTWARE

Over 1,000 Public Domain Programs on 50

diskettes, $5 each, plus $1 shipping per order.

Send $1 for catalog, refundable.

C & H ENTERPRISES

Box 29243, Memphis, TN 38127

T1-99/4A DISK OWNERS: Great new software

for home and business - SCHEDULE MANAGER

($19.95), DISK DATA BASE ($15.00) TUNNELS

OF DOOM GAME EDITOR ($20.00), etc. Send

orders to ASGARD SOFTWARE, P.O.B. 10306,

ROCKVILLE, MD 20850. Catalog on request.

LOTTO PICKER. Improve your chances for those

Million Dollar Jackpots! Picks LOTTO, WIN-4, &

Daily Numbers. All USA & Can. games incl.

Expandable! IBM/C64/TI99 $29.95. Order Now!

1-800-341-1950 Ext. 77. Mail Orders: Ridge, 170

Broadway, #201-C, NYC, NY 10038. Catalog.

SAVE MONEY! EASY TAX SIMPLIFIES THE 15

most common IRS tax forms. Faster, line

by line preparation on screen/printer.

Commodore 64, disk. Send $39.95 plus $2.00

s.h. to Hybrid Software, 1739 Schilder Lane,

Waverly, OH 45690

PROJECT PLANNING/MANAGEMENT using

the C64, SX, or C128. Data sheet for SA5E -

Prgm for $106.95 (CA res. add 6% sis tx).

LAWCO, Dept. C, Box 2009, Manteca, CA 95336

Genealogy Program for the C64. "FAMILY

TREE" will produce Pedigree Charts, Family

Group Records, Individual Files, Indexes, Searches

of Ancestors. LDS version available. "The Best"

genealogy program for the 64. $49.95,

GENEALOGY SOFTWARE, POB 1151, PORT

HURON, MI 48061, (519) 344-3990.

Animal Records maintained with "PETIGREE"

for the C64. Produces Litter, Awards, Breeding

Show, Individual Records, Pedigree Charts.

S69.95. GENEALOGY SOFTWARE, POB 1151,

PORT HURON, MI 48061, (519) 344-3990.

FREE SOFTWARE CATALOGI

Call Toil-Free 1-800-554-1162, Tevex, Inc.

Save 'h off retail prices. We carry SSI,

Elect. Arts, Infocom, and many more!

126 COMPUTEI February 1986

CHEMISTRY TUTORIAL - Science software

programs idea for teaching and review

of the basics of chemistry. The chemical

and physical properties of 106 known

elements. This program has a complete

and unique presentation of the PERIODIC

TABLE. Supplied on dual-sided disk

(C64 and Apple lie versions) . . . $29.95.

SPRINGHILL LABORATORY COMPUTER SOFT

WARE, P.O. Box 155, Clarksville, Ohio 45113

COMMODORE: TRY BEFORE YOU BUY. Top 25

best-selling games, utilities, new releases. Visa,

MasterCard. Free brochure. Rent-A-Disk, 908 9th

Ave., Huntington, WV 25701 (304) 522-1665

ATARIWARE: The BEST PD software Irom Atari

Enthusiasts across the U.S.! 80 disks to

choose from $5 each. Catalog with SASE.

KD-ACE, 1187 Dunbar Ct., Orange Pk, FL 32073

INTEREST CALCULATIONS.

MA1-2.10 lets your computer heip analyze

investment decisions. Calc: future value, present

value, annuities, sinking funds, loan pymt

sched., + more! Menu driven/Simple. IBM

PC/XT/jr or compat. Only S49.95 + $7 s/h/t.

ck/mo. Munier Associates, Inc., Dept. A5,

P.O. Box 79314, Houston, Texas 77279

(713) 784-4348.

i| HARDWARE j j

Heyl Monitor Cables $5.95. Joystick ext. 6'-

$3.95, 12'-$4.95. p/h incl. Comdr Disk + Print

Cables Custom $3 + .75/ft. + p/h. JCRL, 5043

E. Mitchell, Phoenix, AZ 85018 (602) 990-4643

BUY/SELL USED MICRO EQUIPMENT

Quickly, easily. National Listing Service.

No Commission. TECTRAN, 1-800-832-8726

(orders) 1-617-491-4888 (info.)

HARDWARE & SOFTWARE 30% BELOW

RETAIL. Apple, Atari, C64, IBM-PC, TI-99. Over

1000 titles. Hard to find items. Atari 520 ST

Computer/Color-$829.00. Send $1.00 for

catalog. Specify computer. Multi-Video,

P.O. Box 246, East Amherst, NY 14051.

| MISCELLANEOUS j

RIBBONS for ANY PRINTER at LOW PRICES!!

DELTA MICRONICS

BOX 10933, ERIE, PA 16514

(814) 455-5667

HELP IS ON THE WAYI

Just call 1-800-334-0868 to get your free

copy of the latest COMPUTE! Books Catalog!

If you need help in getting information on

all of the latest COMPUTE! book titles

available plus all COMPUTE! backlist titles,

call us today!

C64 USERS - FREE BROCHURE! Game and

instructional programs, each include detailed

analysis, beg. or int. level. SASE to:

C16 H.O.S, 19730 Ave 18, Madera, CA 93637

FREE CATALOG. Specify TI99, Commodore,

IBM. Hardware, Software, Accessories.

Competition Computer, 2629 W. National,

Milwaukee, WI 53204 (800) 662-9253

Maxell MD1, S1.29-MD2, 51.99. Dysan 104/1D,

S1.79-104/2D, $2.39. Shipping $3.75. Also

Verbatim, IBM, 3M, BASF. TAPE WORLD, 220

Spring St., Butler, PA 16001, 1-800-245-6000:

Visa, MC.

DISK SALE! - SS/DD 35-trk for Apple w/sleeve

& label-10/$5.80, bulk-100/$45. Standard

SS/DD w/sleeve & label-10/$7.50, bulk-

100/$59. DS/DD w/sleeve & label-10/$8.50,

butk-100/$67. 3"/i" SS for Mac-10/$19.99.

PREMIUM QUALITY, LIFETIME WARRANTY!

Money-back satisfaction guarantee! Min. order

$20. Send check or pay by MC/VISA/AE $3

shipping, -1- $2 if C.O.D. - UN1TECH, 20 Hurley

St., Cambridge, MA 02141. (800) 343-0472, in

Mass. (617)J'UNI-TECH".

FREE CATALOG . . . PRINTER PAPER

Discount Prices . . . Quick Delivery

Universal Services, Inc., P.O. Box 484,

Grand Haven, Michigan 49417

EARN MONEY, PART OR FULL TIME, AT

HOME with your computer-manual & forms-

$9.95. Write Computer Programs for Profit!

How-to guide with forms, letters, tips-$7.95.

Also-Computer Consultant Handbook. How to

earn $ consulting with business-$7.95. JV Tech,

P.O. Box 563, Ludington, MI 49431

SERVICE MANUAL WITH SCHEMATICS FOR

ATARI 800XL-$19.50; Atari 1050-519.50. (805)

927-4667. Visa/MC. Free catalog. Electronic

Dimension, Box 1846, San Luis Obispo, CA 93406

IBM PCJR REPORT: THE NATIONAL NEWS

LETTER. PCjr-specific articles, reviews, Public

Domain from across the nation. $18./yr. PCJR

CLUB, POB 95067, Schaumburg, IL 60195

Don't take chance of LOSING DATA caused by

HUMIDITY. Disk manufacturers spec. 80% max.

Get 15 reusable drypacks for only $2 to

protect all your disks permanently.

CHINGHAI, Box 2687, Costa Mesa, CA 92628

COMPUTEI Classified is a low-cost way to tell over 350,000 microcomputer owners

about your product or service.

Rates: $25 per lino, minimum of four lines. Any or all of the first line sol in capital letters at no charge. Add $15

per line /or boldface words, or $50 for the entire ad set in boldface (any number of lines.)

Terms: Prepayment is required. Check, money order, American Express, Visa, or MasterCard is accepted. Make

checks payable to COMPUTE! Publications'
Form: Ads are subject to publisher's approval and must be either typed or legibly printed. One line equals 40

letters and spaces between words. Please underline words to be set in boldface.

General Information: Advertisers using post office box numbers in their ads must supply permanent address and

telephone numbers. Orders will not be acknowledged. Ad will appear in next available issue afler receipt.

Closing: lOlh of the third month preceding cover dale (e.g., June issue closes March 10th). Send order and

remittance to: Harry Blair, Classified Manager, COMPUTE!, P.O. Box 5406, Greensboro, NC 27403. To place an

ad by phone, call Harry Blair at (919) 275-9809.

Notice: COMPUTE! Publications cannot be responsible for offers or claims of advertisers, but will attempt to screen

out misleading or questionable copy.

Classified 

SOFTWARE 

TI-99/4A NEW STATES AND CAPITALS GAME 
Hi· Res map of USA. Send $12 for casso 
Or 51 for more info. to: TRINITY SYSTEMS 
1022 Grandview, Pittsburgh, PA 15237 

TI-99/4A QUALITY SOFTWARE [or Business, 
Home and Entertainment •• BONUS Software 
Offer! •• Send for FREE Catalog to MlCRO-BIZ 
HAWAII, Box 11 08 Pearl City. HI 96782 

TI-99/4A Software/Hardware bargains. 
Hard-te·find items, Huge selection. 
Fast service. Free catalog. D.E.C., 
Box 690. Hicksville, NY 11801 

FANTASTIC DAILY NUMBER FORECASTER! 
Guaranteed Winners or Money Back! 
Pkks up to 3 STRAIGHT WINNERS most 
every week. playing 1 to 3 a day! 
Apple. IBM, e64. Atari, 1 drive. Many 
reports of hitting for THOUSANDS. Send 
SASE for info. $99.95 on disk only to: 
Z-Way, P.O. Box 9017, Canton. OH 44711 

PROGRAMS FOR THE TANDY 1000 
Send S 1 for list of educal. &; entertainment 
programs. Refundable with first purchase. 
SODA POP SW, POB 653, Kenosha, WI 53141 

FREE APPLE SOFTWARE 
Over 1,000 Public Domain Programs on 50 
d iskettes, $5 each, plus $1 sh ipping per order. 
Send $1 for catalog. refundable. 
C & H ENTERPRISES 
Box 29243, Memphis, TN 38127 

TI-99/ 4A DISK OWNERS: Great new software 
for home and business - SCHEDULE MANAGER 
(5 19.95), DISK DATA BASE (SI5.00) TUNNELS 
OF DOOM GAME EDITOR (520.00), etc. Send 
o rders to ASGARD SOFTWARE, P.O.B. 10306, 
ROCKVILLE, MD 20850. Catalog on request. 

LOTTO PICKER. Improve your chances for those 
Million Dollar Jackpots! Picks lDTTQ, WlN-4, &: 
Daily Numbers. All USA &: Can. games incl. 
Expandable! IBM/ C64/ TI99 $29.95. Order Now! 
1-800-341 -1950 Ext. 77. Mail Orders: Ridge, 170 
Broadway, #201-C, NYC. NY 10038. Catalog. 

SAVE MONEYI EASY TAX SIMPLIFIES THE 15 
most common IRS tax fonns . Faster, line 
by line preparation on screen/ printer. 
Commodore 64, disk. Send $39.95 plus S2.00 
s.h. to Hybrid Software, 1739 Schilder Lane, 
Waverly, OH 45690 

PROJECT PLANNING/MANAGEMENT using 
the C64, SX, o r C128. Data sheet for SASE -
Prgm for 5106.95 (CA res. add 6% sis be). 
LAWCO, Dept. C. Box 2009, Manteca, CA 95336 

Genealogy Program for the C64. "FAMILY 
TREE" win produce Pedigree Charts. Family 
Group Records, Individual Rles. Indexes, Searches 
of Ancestors. LOS version available. "The Best" 
genealogy program for the 64. 549.95. 
GENEALDGY SOFTWARE, POB 1151, PORT 
HURON, MI 48061 , (519) 344-3990. 

Animal Records maintained with " PETIGREE" 
fo r the C64. Produces Litter, Awards, Breeding 
Show, Individual Records, Pedigree Charts. 
S69.95 . GENEALDGY SOFTWARE, POB 1151, 
PORT HURON, MI '8061, (519) 3"·3990. 

FREE SOFTWARE CATALOGI 
Call Toll-Free 1-800-554-1162, Tevex, Inc. 
Save 1/3 off retail prices. We carry SSI. 
Elect. Arts, Infocom, and many more! 
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CHEMISTRY TUTORIAL - ScienCi! software 
programs idea for teaching and review 
of the basics of chemiStry. The chemical 
and physical properties of 106 known 
elements. This program has a complete 
and unique presentation of the PERIODIC 
TABLE. Supplied on dual-sided disk 
(C64 and Apple lie versions) ... $29.95. 
SPRINGHILL LABORATORY COMPUTER SOFT­
WARE, P.O. Box 155, Clarksville, Ohio 45113 

COMMODORE: TRY BEFORE YOU BUY. Top 25 
best-selling games, utilities, new releases. Visa, 
MasterCard. Free brochure. Rent-A-Disk, 908 9th 
Ave., Huntington, WV 25701 (304) 522-1665 

ATARIWARE: The BEST PO software from Atari 
Enthusiasts across the U.s.! 80 disks to 
choose from 55 each. Catalog .... oith SASE. 
KD-ACE, 1187 Dunbar Ct., Orange Pk, FL 32073 

INTEREST CALCULATIONS. 
MAl-2.10 lets your computer help analyze 
investment decisions. Calc: future value, present 
value, annuities, sinking funds. loan pymt 
sched., + more! Menu driven/ Simple. IBM 
PC/ XI/ jr or compal. Only S49.95 + 57 s/ h / I. 
ck/ mo. Munier Associates, Inc., Dept. AS, 
P.O . Bo)( 79314, Houston, Texas 77279 
(713) 78.·.3.8. 

HARDWARE 
Heyl Monitor Cables $5.95. Joystick ext. 6'­
S3.95. 12 '-$4.95. p/h incl. Comdr Disk + Print 
Cables Custom $3 + .75/ft . + p/h. JCRL, 5043 
E. Mitchell, Phoenix, AZ 85018 (602) 990-4643 

BUY/ SELL USEO MICRO EQUIPMENT 
Quickly, easily. National Usting Service. 
No Commission. TECTRAN, 1-800-832-8726 
(orders) 1-617-491-4888 (info.) 

HARDWARE &: SOFTWARE 30% BELOW 
RETAIL. Apple, Atari. C64, IBM-PC, TI-99. Over 
1000 titles. Hard to find items. Alari 520 ST 
Computer/ Color-S829.00. Send S1.00 for 
catalog. Specify computer. Multi-Video. 
P.O. Box 246, East Amherst, NY 14051. 

MISCELLANEOUS 
RIBBONS for ANY PRINTER at LDW PRICES!! 
DELTA MICRONICS 
BOX 10933, ERIE, PA 16514 
(814) 455-5667 

HELP IS ON THE WAYI 
Just call 1-800-334-0868 to get your free 
copy of the latest COMPUTE! Books Catalog! 
If you need help in getting infonnation on 
all of the latest COMPUTE! book titles 
available plus all COMPUTE! backlist titles, 
call us today! 

C64 USERS - FREE BROCHURE! Game and 
instructional programs, each include detailed 
analYSis, beg. or int. level. SASE to: 
C16 H.O.S, 19730 Ave 18, Madera, CA 93637 

FREE CATALDC. Specify T199, Commodore, 
IBM. Hardware, Software, Accessories. 
Competition Computer, 2629 W. National, 
Milwaukee, WI 53204 (800) 662-9253 

Maxe\l MOl , 51.29-MD2, $1.99. Dysan 104/ 10, 
51.79-104/20, $2.39. Shipping $3.75. Also 
Verbatim, IBM. 3M, BASF. TAPE WORLD, 220 
Spring St" Butler, PA 16001, 1-800-245-6000: 
Visa, Me. 

DISK SALE! - SS/ OD 35-trk for Apple w/sleeve 
&: label-1O/ S5.80, bulk-l00/ S45. Standard 
SS/ DD w/ sleeve &. label-10/ S7.50, bulk-
100/ 559. 05/ 00 w/ sleeve &; label -10/ S8.50, 
bulk-100/ 567. 3W' SS for Mac-10/ S19.99. 
PREMIUM QUALITY, LIFETIME WARRANTY! 
Money-back satisfaction guarantee! Min. order 
520. Send check or pay by MC/VISA/ AE $3 
shipping. + 52 if e.O.D. - UNITECH, 20 Hurley 
St., Cambridge, MA 02141. (800) 343-0472, in 
Mass. (617) " UNI-TECH". 

FREE CATALOG . .. PRINTER PAPER 
Discount Prices . .. Quick Delivery 
Universal Services, Inc., P.O. Box 484, 
Grand Haven, Michigan 49417 

EARN MONEY, PART OR FULL TIME, AT 
HOME with your computer-manual & fonns­
$9.95. Write Computer Programs for Profit! 
How-to guide with forms, letters. tips-57.95. 
Also-Computer Consultant Handbook. How to 
earn $ consulting with business-$7.95. JV Tech, 
P.O. Box 563, Ludington, MI 49431 

SERVICE MANUAL WITH SC HEMATICS FOR 
ATARI 800XL-SI9.50; Atari 1050-S19.50. (805) 
927-4667. Visa/ Me. Free catalog. Electronic 
Dimension. Box 1846, San Luis Obispo. CA 93406 

IBM PCJR REPORT: THE NATlONAl NEWS­
lETTER PCjr-specific articles, reviews, Public 
Domain from across the nation. SI8./Y'" PCJR 
CLUB, POB 95067, Schaumburg. IL 60195 

Don't take chance of LOSING DATA caused by 
HUMIDITY. Disk manufacturers spec. 80% max. 
Get 15 reusable drypacks for only $2 to 
protect all your disks permanently. 
CHINGHAJ. Box 2687, Costa Mesa, CA 92628 

COMPUTEI Classified Is a low-cost way to tell over 350,000 microcomputer owners 
about your product or service. 
Rale.: 525 per line, minimum of four IIntt. Any or aU of the first line ~t in capit,lllt1ters at no charge. Add 515 

per line for boldface ,",'Ords, or 550 for the entire ad 5et in boldf,l t'e (any number of lines.) 
Term.: Prepayment is m{uired. Che<:k, money order, American Express, YI5a, or MasterCard Is aCttpt~. Make 

che<:ks payable to COMPI.1TE! Publications. 
Form: Ads are subject to publisher's approval and must be either typed or legibly printed. One line equals 40 

letters and IpaCft between .... ords. Pleaw underline words to be ~t in boldfae.'. 
Oeneral Information: Advertisers using post offie.' box numbers in Iheir ads must supply pennanent address and 

telephone numbers. Orders will not be Icknowledged. Ad will appear In next lVaiiable iSSue I fter re«ipt. 
Clo.lng: 10th of the th lrd month preteding cover da te (e.g .. June issue clOHS March 10th). Send order and 

remitlane.' to: Harry BlaIr, Classified Manager, COMPUTE!, P.O. Bo)( 5~06, Greensboro, NC 27403. To plDce an 
ad by phone, call Harry Blair at (919) 275-9809. 

Notice: COMPUTE! Publkatlons cannot be responsible [or offers or claims of advertisers. but will attempt to screen 
Oul misleading or questionable copy. 



MUST LIQUIDATE SLESST

Factory Reconditioned with

Factory Warranty!

GREAT GIFT IDEA!
Plugs into 115V outlet!

Sorry, we're not permitted to PRINT the famous brand-name.

BUT, we CAN "tell all" if you call us TOLL FREE: 1-800-328-0609!

THE COMPUTER

Snap-on computer keybaardl 64K RAM. 20K ROM. Full-
size typewriter keyboard. Upper and lower case

letters, numerals, symbols, reverse characters. 2
cursor control keys, 4 function keys, programma

ble to 8. Music synthesizer with 3 independent

voices, each with 9 octave range. Input/output ports

accommodate ... user, serial, ROM cartridge, joy

sticks, external monitor, phone modem.

Built-in disk drive! Intelligent high speed unit with

5%" floppy disk recorder. 170K formatted data stor

age; 35 tracks. 16K ROM. Uses single sided, single

density disk. Serial interface. Second serial port to

chain second drive or printer.

Built-in color monitor I Displays 40 columns x 25 lines

of text on 5" screen. High resolution. 320 x 200 pix

els. 16 background, character colors.

Built-in HOM cartridge port! Insert ROM program car

tridge. Multitude of subjects available in stores

across the nation!

Original List Price *995.00

$Liquidation

Priced

At Only
Item H-927-63631 -00 Ship, handling: S20.00

388

THE PRINTER

Print method: Bi-directional impact dot matrix.

Character matrix: 6 x 7 dot matrix.

Characters: Upper and tower case letters, numerals
and symbols. All PET graphic characters.

Graphics: 7 vertical dots — maximum 480 columns.

Dot addressable.

Character codes: CBM ASCII code.

Print speed: 60 characters per second.

Maximum columns: 30 columns.

Character spacing: 10 characters per inch.

Line leed spacing: 6 lines per inch in character mode

or 8 lines per inch selectable. 9 lines per inch in

graphics mode.

Line leed speed: 5 lines per second in character mode,

7.5 lines per second in graphics mode.

Paper feed: Friction feed.

Paper width: 4.5" to 8.5" width.

Multiple copies: Original plus maximum of two copies.

Dimensions: 13"W x 8"D x 3!A"H. Wt.: 6'4 lbs. Power:

120V AC, 60 Hz.

Original List Price: $200.00

Liquidation

Priced At

Hem H-927-63831-00 Ship, handling: S7.00

$119

THE SOFTWARE

"Easy Script" One of the most powerful word pro
cessors at any price! Cut re-typing, create docu

ments from standard paragraphs, do personalized
letters, see and change a document before it is print
ed. Instruction manual has extensive training sec

tion that simplifies use ... even for someone who

has never used a computer or word processor before!

"The Manager" A sophisticated database manager

for business or home use. Business uses: accounts

payable/receivable, inventory, appointments, task

manager. Home uses: mailing lists, home inventory,

recipes, collection organizer, investment tracking,

checkbook balancing. School uses: research arti

cle index, gradebook.

Mfr.Sug. Retail: $73.98
Liquidation Price

Item H-927-64011-03 Ship, handling; S3.00

BUY INDIVIDUAL UNITS OR

GET THIS ULTRA-FAMOUS

SYSTEM AT ONE LOW

PACKAGE PRICE!

TOTAL Personal Computer System

available at FAR BELOW dealer cost!

$24

Compatible with above Computer System (Not included in package price.)
CAM MflltCM Factory New/First Quality!
D*fn IflUUCm |90-Day Lml. Factory Warranty.)JOYSTICKS (Set of 2)

Mfr. List $59.90 pr. $ | Q
Liquidation Price I V pr.

Item H-927-63622-01 S/H: S4.00 pr.

Mfr. List $124.95

Liquidation Price
Item H-92763646-00 S/H: S4.00

$19

Original List Price

TOTAL

PACKAGE

PRICE

$
'1,293.00

488
Item H-927-64011-02 Ship, handling: $24.00

Credit card members can order by phone,

24 hour* a day. 7 dayi a week.

Toil-Free: 1-800-328-0609
Your check is walcomn!

No da lay» when you pay by check!

CbObMbBb Direct Marketing Corp.
Authorized Liquidator

1460528thAve.N. • Mpls.,MN55441-3397

SEND ME THE ITEMS I HAVE LISTED BELOW

Sales outside continental U.S. are subject lo special

conditions. Please call or write to Inquire.

Item No. Item

TOTAL

Price S/H

C.O.M.B. Direct Marketing Corp. ham H-927

14605 28th Ave. N./Minneapolis. MN 55441-3397

Send the items indicated al latt. (Minnesota residents add 6%
sales tax. Please allow 3-4 weeks delivery. Sorry, no C.O.D.)

C My check or money order is enclosed. (No delays in processing

orders paid by check, thanks to TeleCheck.)

Charge: "MasterCard, CVISAr

Acct. No. Exp

PLEASE PRINT CLEARLY

Name ■

Address

City

Sign Here

I 

GREAT GIFT IDEA! 

Sorry, we're not permitted to PRINT the famous brand-name. 
BUT, we CAN ''tell all" if you call us TOLL FREE: 1-800-328-06091 
THE COMPUTER 
Snap·on compu ler keyboudl 64K RAM. 20K ROM. Fu ll­
sile typewriter keyboard. Upper and lower case 
letters. numerals, symbols. reverse characters. 2 
cursor control keys, 4 funclion keys. prog ramma­
ble to 8. Music synthesizer with 3 independent 
voices . each with 9 octave range. lnpul/output ports 
accommodate . . . user. serial . ROM cartridge. joy­
sticks. external monitor. phone modem. 

Bullt·in disk drivel Intelligent high speed unit with 
SIlt floppy disk recorder.170K formatted data stor­
age: 35 tracks. 16K ROM . Uses single sided. single 
density disk. Seria l interlace. Second serial port to 
chain second drive or printer. 
BuUt-ln color monitor I Displays 40 columns x 2SI ines 
of text on 5- screen. High resolution. 320 x 200 pix· 
els. 16 background. character colors. 

8ulll·in ROM cartridge porU Insert ROM program car­
tridge. Multitude 01 subjects available in slores 
across the nation! 

THE PRINTER 
Pr int method: Bi·directional impac t dol matrix. 
Chancter matrix : 6 x 7 dol matrix. 
Characlers: Upper and lower case letters, numerals 
and symbols. All PET graphic characters. 
Graphics: 7 vert ica l dots - maximum 480 columns. 
001 addressable. 
Character codes: CBM ASCII code. 
Print speed: 60 characters per second. 
Muimum columns: 80 columns. 
Character spacing: 10 characters per inch. 
Line leed spacing: Glines per inch in character mode 
or 8 lines per inch selectable. 9 lines per inch in 
gra phics mode. 
line feed speed: 5 lines per second in character mode. 
7.5 lines per second in graphics mode. 
Paper leed: Friction feed . 
Paper width: 4.5" 10 as width . 
Multiple copies: Orig inal plus maximum ollwo copies. 
Dimensions: 13~W x 8"0 x 3V~"H . Wt.: 6112 Ibs. Power: 

THE SOFTWARE 
"Easy Script" One of the most powerful word pro­
cessors at any price! Cui re-typing. create docu­
ments from standard paragraphs. do personalized 
letters. see and change a document belore it is print­
ed. instruction manual has extensive training sec­
tion that simplifies use . .. even lor someone who 
has never used a computer or word processor before! 

'The Manager" A sophis ticated database manager 
lor business or home use. Business uses: accounts 
payable/receivable. inventory. appointments. task 
manager. Home uses: mailing lisl S. home inventory. 
recipes. co llection organizer. investment tracking, 
checkbook balancing. School uses: research arti-
cle index. gradebook. $ 
Mfr. Sug. Retail: 573.98 24 
Liquidation Price ............ . 

h em H·927·6401 1-03 Ship, hllndling: $3 .00 

Original Us! Price ...... .. $995.00 110V AG. 6() Hz. 

$ 3 8 8 Original Us! Price: "200.00 

BUY INDIVIDUAL UNITS OR 
GET THIS ULTRA·FAMOUS 

SYSTEM AT ONE LOW 
Uquidation 
Priced 
At Only ......... ~~~~·~r .. . ..... $119 

PACKAGE PRICE! 
TOTAL Personal Computer System 
available at FAR BELOW dealer cost! Item H-927· 63631 -00 Ship. hllndling: &20.00 Item H-927·63831-00 Ship. hllndling: $7.00 

Compatible with above Computer System (Not included in package price.) Original us! Price ..... 51,293.00 
JOYSTICKS (S t f 2) 64K MODEM F" "", N_IF;", Q","", e 0 190·0 1'1' Lml. Fllclory Wlllranly.1 

::;i~~~O~;'~:9~ ~r: .. $19 pro ~:~i~~::~:"~~ ..... .. $19 ~:~:.G~ ... .... $488 
Item H·927-63622·01 S/ H: $4 .00 pro Item H-927-6364 6-00 S/ H: $4 .00 

,~====::::;;;;;;:;;;;;;;:==::::::=;-=-=--=--=--=-;;:;:;~:::~~~:=:::::::::::~. Item H·927·64011 -02 Ship. hllndling: S24 .oo 

Credit c .... d m.mtN,. c.n o rdet" by phone, 
24 houri • d..,. 7 daya. w .... 

T oll·Free: 1-800-328-0609 

C.O.M.B. Diract Marketing Corp. 
Authorized Liquidator 

14605 281h Ave. N .• Mpls .• MN 55441-3397 

---------------------------------SEND ME THE ITEMS I HAVE LISTED BelOW C.O.M.B. Direct Marketing Corp. Item H-927 
Sales out.lde continenta l u .S. lire subJecllo .peellli 1-4605 28th Ave. N.lMinnellpolis. MN 56441-3397 

condition •. Please cal or write to inquire. Send Ihe illlmlindiclllitd 11\ IlI lt. (Mlnnel ola rllsidllnll add 6% 
satllS I ... Pleua allow 3· 4 WIIHI delivllry. Sorry. no C.O.O.I 

; --....;::.:;;:..:.:::...---1j--:~-..::::::..-~;::+-='~ 0 ~~:~idr~~~:~:!~:~I~!:'C~k~itayl in procelling 
1---------1I-~----+--!-_l Crn.rge: 0 MuterCard,.. 0 VISA"' 

-------+-+----1--+--1 :~:; PRINT CLEARLY 
,,,----

----+-+--+-+--i N,m~~ Addre ... 

-------~-+----~--+--I Ci~ _______ ~-+-----I--+--I Stille ZIP 
""O~ 

Her. 
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FREE CATALOG!
Features Precision Tools and

Equipment for Computers

Jensen's new catalog features hard-to-

find precision tools, tool kits, tool cases,

test equipment and computer acces

sories used by sophisticated hobbyists,

scientists, engineers, laboratories and

government agencies. Call or write for

your free copy today.

7815 S.46lh Street

Phoenix, AZ 85044

(602) 968-6231

jeNSGN

TOOLS INC.

PREMIUM QUALITY! LIFETIME WARRANTY!

DISK SALE!

COMPUTER SUPPLIES AT WHOLESALE PRICES!
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1H U 1VM11I in California -115-550-0512

JP*Y USA orders 800-431-6249
In Canada <!03-428-6229
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COMPUTERS

FREE Reader Information Service

Use these cards to request FREE information about the products ad

vertised in this issue. Clearly print or type your full name and address.

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, Al

though every effort is made to insure that only advertisers wishing to

provide product information have reader service numbers, compute!

cannot be responsible if advertisers 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 Infor

mation Service. Do not send with payment in any form.
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own: plan to buy:
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Atari _
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IBM

TI-99/4A
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Ptease print or type name and address.

Limit one card per person,

Name

Address

City

State/Province Zip

Country

nleose inojde ZIP Code Expiration 3^31/86 CO286

SUBSCRIBE TO COMPUTE!
My Computer Is:

oid Apple 02 □ Atari

04 a VIC-20 05 D IBM

«D Other

03 □ Commodore 64

06DTI-99/4A

□ Don't yet have one.

For Fastest Service,

Call Our Toil-Free

US Order Line

800-334-0868

In HC call 919-27 5-9009

D $24.00 One Year US Subscription

D $45.00 Two Year US Subscription

(Readers outside of the US, please

see our foreign readers subscription

card or inquire for rates).

Name

Address

City

□ Payment Enclosed

Charge my: D VISA

Account No.

State

D Bill me

□ MasterCard a

Zip

American Express

Expires /

Your subscription will begin with the next available issue. Please allow i-t weeks (or delivery of first issue, Subscription prices

subject to change at any time.

The COMPUTE! subscriber list is maae available to carefully screened organizations with a product or service which may be ol

Interest to our readers. If you prefer not to receive such mailings, please check this box Q J'2B0

COMPUTEI's 
FREE Reader Information Service 

Use these cards to request FREE information about the products ad­
vertised in this issue. Clearly print or type your full name and address. 
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. Al­
though every effort is made to insure that only advertisers wishing to 
provide product information have reader service numbers, COMPUTE! 
cannot be responsible if advertisers 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 COMPUTEI'. Reader Infor­
mation Service. Do not send with payment in any form. 
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RUSH POSTAGE-PAID CARD
FOR YOUR FREE CATALOG
• COMPUTER electronics training prepares you to service

and repair all computers as you build your own 16-bit IBM

PC compatible computer Total system program includes disk
drive, test erjuipmem, bundled software, and Nfll Discovery

Lab.

• TV/videoiAUDIO SERVICING includes training with 27"

color TV with built-in stereo decoder. VCR, and actual

instruction on videotape.

• SATELLITE COMMUNICATIONS training gives you the

skills to service both commercial ant) consume! satellite
earth station equipment as you assemble your own home

satellite TV system.

• ROBOTICS training features remote-controlled mobile pro

grammable robot you build, experiment with, and keep along

with other lest equipment.

• INDUSTRIAL ELECTRONICS training prepares you to

service am) maintain computer-controlled industri=l aTEtems.
Traininfl Includes color computer, disk drive, exclusive NRI

training soitware, and NRI Discovery Lab.

CHECK
&ONE

Name (Please Print)

Street

City Stale Zip

Age

D Computer Electronics

D TV/Video/Audio Servicing

Q Satellite Communications

Q Robotics

D Data Communications

CD Industrial Electronics

LJ Communications
Electronics

n Electronic Design
Technology

D Telephone Servicing

G Digital Electronics

D Basic Electronics

Q Bookkeepings Accounting

Q Appliance Servicing

□ Small Engine Servicing

D Air Conditioning, Heating,
Refrigeration, & Solar

Technology

D Locksmithing & Electronic
Security

D Building Construction &
Remodeling

D Automotive Servicing

For career courses approved

under G.I. Bill .; Check lor details.y 

RUSH POSTAGE-PAID CARD 
FOR YOUR FREE CATALOG 
• COMPUTER ElECTRONICS ualnillQ prepares you to service 

amI fepah all computers as roo build your own 16·bit IBM 
PC compatible computet Total system program includes disk 
drive. test eauipment, bundled software. and NAt Disoo.-ery 
lab. 

• TV /VIDEO/AUDIO SERVICING includes tralfling with 27" 
color TV with bunt-In stereo decoder. VCA . and aewal 
instruction on videotape. 

• SATELLITE COMMUNICATIONS !lalnlng DI~es you the 
skills to service IlOth commercial and consumer satellite 
earth staUon equipment as you assemble yoor own home 
satellite TV system. 

• ROBOnCS training features remme-controlled molJlla pro· 
grammable rDbot you bui ld, experiment With, and keep along 
with other lest equipment. 

• INDUSTRlAL ELECTRONICS tralnl llO prepares you to 
sefYice and maintain computer-<:OnuoUed lJl(lustria! .:o)'Slems. 
Training Includes colO( comlXJler, disk ,!;~.;c , exclusive NRt 
training software, and NRI Dls'::C"1f!p,' lab, 
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o Appliance Servicing 

o Small Engine Servicing 

o Air Conditioning, Healing, 
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Security 
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Remodeling 
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Flight Simulator

, Scenery Disks

The Challenge of Accomplished Flight

With a realism comparable to (and in some ways even surpassing)

$100,000 aircraft flight simulators. Flight Simulator II includes full

flight instrumentation and avionics, and provides a full-color out-the-

window view. Instruments are arranged in the format standard to

modern aircraft. All the radios needed for IFR flight are included.

Front, rear, left, right, and diagonal views let you look in any direction.

Program features are clearly documented in a 96-page Pilot's Operat

ing Handbook.

For training in proper flight techniques, Flight Simulator II includes

another 96-page instruction manual, compiled by two professional

flight instructors with over 8,000 hours flight time and 12,000 hours

of aviation teaching experience. You'll learn correct FAA-

recommended flight procedures, from basic aircraft control through

instrument approaches. To reward your accomplishments, the

manual even includes a section on aerobatic maneuvers.

The Realism and Beauty of Flight

Go sight-seeing over detailed, realistic United States

scenery. High-speed graphic drivers provide an

animated out-the-window view in either day. dusk, or

night flying modes.

Flight Simulator II features over 80 airports in four

different scenery areas: New York, Chicago. Seattle,

and Los Angeles. Six additional Scenery Disks covering

the entire Western half of the United States are now

available in IBM and C64/I28 disk formats.

Apple and Atari versions will be released soon. Each disk covers a

geographical region of the country in detail, and is very reasonably

priced.

The Pure Fun of "World War I Ace" -

When you think you're ready, you can test your flying skills with the

"World War I Ace" aerial battle game. This game sends you on a

bombing run over heavily-defended enemy territory. Six enemy

fighters will attempt to engage you in combat as soon as war is

declared. Your aircraft can carry five bombs, and your machine guns

are loaded with 100 rounds of ammunition.

See Your Dealer. Flight Simulator II is available on disk for the

Apple II. Atari XL/XE, and Commodore 64/128 computers for

$49.95. Scenery Disks for the C64 and IBM PC (jet or Microsoft

Flight Simulator) are $ 19.95 each. A complete Western U.S. Scenery

six-disk set is also available for $99.95. For additional product or

ordering information, call (800) 637-4983.

Apple II ii a trademark of Apple Computer. Inc

Awn XL and XE arc Trademarks of Atari Corp

Commodore 64 and IIB .ire trademarks o( Commodore Electronic! Ltd

IBM PC is a registered trademark of International Business Machines Corp.

LOGIC
Corporation

713 Edqebrook Drive

Champaign IL 61820

(217) 359-8482 Telex'206995

Order Line:(800) 637-4983
le«cepi in 111*015. Alaska, aw) Kama")



All you need to do this

graph a spreadsheet write a novel

fix an engine compose a song paintapiciure

r banking learn to fly organize a data base fell a story

forecast sales

© I9B5. Commodore ElecrrorvcsLimiied

f> CP/miso registered ttademarv of Digital Research, inc

® Apple is □ registered irademont of Apple Compuier. me

»IBM is o registered irodemark of
International Business Machines Corporation

When it comes to personal computers,

you want the smartest you can own. At

. a price that makes sense.

the1 new Commodore 128™ system
has a powerful 128K memory

expandable to 512K. An 80-column

display and 64,128 and CP/M® modes

for easy-access to thousands of

educational, business and home programs.

And a keyboard, with built-in numeric

keypad, that operates with little effort.

Discover the personal computer

that does more for you. At the

price you've been waiting for. "--*.

From the.company that sells

l more personal computers

B than IBM® or Apple®

COMMODORE 188- PERSONAL COMPUTER
A Higher Intelligence

All you need to do this 

fix on engine 
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forecast sales 

learn to fly 

graph a spreadsheet 

compose a song 

is this~ 
-.';. 

point a picture 

organize a data bose lellaslary 

When il comes to personol computers, 
you wont Ihe smartest you can own. At 

, aprice that makes sense. 
The new Commodore 128 ,. system 

has a powerful 128K memory, 
expandable to SI2K. M 80·column 
display and 64, 128 and CP/ M'" modes 
, for eas)",access to thousands of 
educational, business and home programs. 
Md a keyboard, with built-in numeric 

keypad, that operates with li"le effort. 
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