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BCISIWRITER A Honey of a Word Processor
Why word processors?

Word processors allow the user to quickly and easily create letters,

memos, notes, reports, term papers, manuals, poetry and any other writ

ten information using the memory of the computer as a pencil and

paper. The computer display or terminal acts as a window through

which the user views the information as it is entered. The outstanding

advantage of using BUStWRITER is that it acts not only as a pencil and

paper but as a perfect eraser and automatic typewriter.
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For Commodore CBM-64

Commodore 1515,1525, Epson, C. Itoh, Qume, Diablo, NEC Spinwriter, Starwriter,

Prowriter, Okidata, Microiine, Gemini-10

And many more printers

BUSIWRITER The Queen Bee of Word Processors

BUSIWRITER allows the user to quickly and easily make any number

of alterations to the text. BUSIWRITER will instantly reformat your text

and show you exactly and continuously how the final output will appear.

BUSIWRITER has more functions than any other known microcomputer

word processor. With BUSIWRITER assisting in the entry of text, provid

ing a 20 page memory and performing an enormous number of editing/

composing functions, the preparation of written data is far faster and

outstandingly more accurate than if it were prepared by hand.
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80,24,165,81,109,5,-26

133,81,165,82,109,6,-26

133,82,136,208,22 3,96,160

0,140,11,-26,177,79,141

7,-26,177,81,141,8,-26

200,152,205,7,-26,240,2

176,13,205,8,-26,240,21

144,19,238,11,-26,76,30

-29,205,8,-26,240,2,176

62,206,11,-26,76,30,-29

140,9,-26,160,1,177,79

133,77,200,177,79,133,78

172,9,-26,136,177,77,141

10,-26,140,9,-26,160,1

177,81,133,7 7,200,177,81

133,78,172,9,-26,177,77

200,205,10,-26,208,3,76

195,-28,144,184,76,224,-28

96,160,2,177,79,72,177

81,145,79,104,145,81,136

16,243,96,169,0,141,11

-26,173,17,-26,205,19,-26

144,6,240,8,238,11,-26

96,206,11,-26,96,173,16

-26,205,18,-26,144,244,208

238,96,173,16,-26,24,109

18,-26,141,16,-26,173,17

-26,109,19,-26,141,17,-26

96,169,0,141,11,-26,56

173,16,-26,237,18,-26,141

16,-26,173,17,-26,237,19

-26,141,17,-26,176,3,206

11,-26,96,238,16,-26,208 .

3,238,17,-26,96,256

Program 3: Ultrasort For 64

10 1=49152

20 READ A:IF A=256 THEN END

30 POKE I,A:1=1+1:GOTO 20

49152 DATA 76,100,192,170,170,170,170

49159 DATA 170,170,170,170,170,170,170

49166 DATA 170,170,170,170,170,170,170

49173 DATA 170,170,170,170,170,170,170

49180 DATA 170,170,170,170,170,170,170

49187 DATA 170,170,170,170,170,170,170

49194 DATA 170,170,170,170,170,170,170

49201 DATA 170,170,170,170,170,170,170

49208 DATA 170,170,170,170,170,170,170

49215 DATA 170,170,170,170,170,170,170

49222 DATA 170,170,170,170,170,170,170

49229 DATA 170,170,170,170,170,170,170

49236 DATA 170,170,170,170,170,170,170

49243 DATA 170,170,170,170,170,170,170

49250 DATA 170,170,32,253,174,32,158

49257 DATA 173,32,247,183,165,20,141

49264 DATA 12,192,165,21,141,13,192

49271 DATA 32,253,174,32,158,173,56

49278 DATA 165,71,233,3,133,75,165

49285 DATA 72,233,0,133,76,162,1

49292 DATA 173,12,192,157,20,192,173

49299 DATA 13,192,157,40,192,169,1

49306 DATA 157,60,192,169,0,157,80

49313 DATA 192,189,60,192,141,16,192

49320 DATA 189,80,192,141,17,192,189

49327 DATA 20,192,141,18,192,189,40

49334 DATA 192,141,19,192,32,47,195

49341 DATA 173,11,192,48,4,202,208
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221,96,189,60,192,141,16

192,189,80,192,141,17,192

169,1,141,18,192,169,0

141,19,192,32,101,195,189

20,192,141,18,192,141,14

192,189,40,192,141,19,192

141,15,192,32,47,195,173

11,192,48,3,76,167,193

32,131,195,173,16,192,141

3,192,173,17,192,141,4

192,173,14,192,141,5,192

173,15,192,141,6,192,32

132,194,32,180,194,173,11

192,48,218,173,16,192,141

3,192,173,17,192,141,4

192,173,18,192,141,16,192

173,19,192,141,17,192,169

1,141,18,192,169,0,141

19,192,32,101,195,173,16

192,141,18,192,173,17,192

141,19,192,173,3,192,141

16,192,173,4,192,141,17

192,32,47,195,173,11,192

16,35,173,14,192,141,3

192,173,15,192,141,4,192

173,18,192,141,5,192,173

19,192,141,6,192,32,132

194,32,180,194,173,11,192

48,152,32,47,195,173,11

192,16,18,173,16,192,141

3,192,173,17,192,141,4

192,32,132,194,32,31,195

76,241,192,234,189,20,192
141,3,192,189,40,192,141

4,192,173,16,192,141,5

192,173,17,192,141,6,192

32,132,194,32,31,195,173

16,192,141,18,192,141,3

192,173,17,192,141,19,192

141,4,192,32,81,195,189

20,192,141,18,192,189,40

192,141,19,192,32,101,195

173,11,192,48,15,189,60

192,141,18,192,189,80,192

141,19,192,32,101,195,169

1,141,18,192,169,0,141

19,192,173,3,192,141,16

192,173,4,192,141,17,192

173,11,192,16,52,189,60

192,232,157,60,192,202,189

80,192,232,157,80,192,32

101,195,173,16,192,157,20

192,173,17,192,157,40,192

32,131,195,32,131,195,202

173,16,192,157,60,192,173

17,192,157,80,192,76,128

194,32,131,195,232,173,16

192,157,60,192,173,17,192

157,80,192,202,189,20,192

232,157,20,192,202,189,40

192,232,157,40,192,202,32

101,195,32,101,195,173,16

192,157,20,192,173,17,192

157,40,192,232,76,162,192

160,3,165,75,133,79,133
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7424 DATA 8@, 24,165,81,1@9,5,-2 6 49348 DATA 221,96,189,6@,192,141,16 
7432 DATA 133 ,81,165,82,1@9, 6 ,-26 49355 DATA 192 , 189,8O,192,141,17,192 
744@ DATA 133,82,136,2@8,223,96,16@ 49362 DATA 169,1,141,18,192,169,O 
7448 DATA @,14@,11, - 26,177,79,141 49369 DATA 141,19,192,32,1@1,195,189 
74 56 DATA 7, - 26,177,81,141,8,-26 49376 DATA 2@,192,141,18,192,141,14 
7464 DATA 2@@ ,152, 2@5, 7,-26 , 24@ ,2 49383 DATA 192,189,4O,192,141,19,192 
7472 DATA 176 ,1 3 ,205, 8 ,-26 ,240,21 4939O DATA 141,15,192,32,47,195, 173 
748@ DATA 144,19,238,11,-26,76,3@ 49397 DATA 11,192,48,3,76,167,193 
7488 DATA -29,205 ,8,-26 , 240,2,1 76 494@4 DATA 32,131,195,173,16,192,141 
7496 DATA 6 2,206,11,-26 , 76,30 ,-2 9 
75@4 DATA 140,9,-26,160,1,177,79 

49411 DATA 3,192,173,17,192,141,4 

7512 DATA 133,77,2@@,177,79,133,78 
49418 DATA 192,173,14,192,141,5,192 

752@ DATA 172,9,-26,136,177,77,141 49425 DATA 173,15,192,141,6,192,32 

7528 DATA 10,-26,140,9,-26,160,1 494 32 DATA 132,194,32,18@,194,173,11 

7536 DATA 177 ,81,133,77,2@0,177,81 49439 DATA 192,48,218,173,16,192,141 

7544 DATA 133,78,172 , 9,-26,177,77 49446 DATA 3,192,173,17,192,141 , 4 
7552 DATA 2@@,2@5,1@,-26,2@8,3,76 49453 DATA 192,173,18,192,141,16,192 
756@ DATA 195 ,-28, 144 ,184,76,2 24 , - 28 4946@ DATA 173,19,192,141,17,192,169 
7568 DATA 96 , 16@ , 2 ,1 77 , 79,72,177 49467 DATA 1,141,18,192,169,O,141 
7576 DATA 81 ,145 , 79 ,1@4,145, 81 ,13 6 49474 DATA 19,192,32,101,195,173,16 
7584 DATA 16,243,96,169,@,141 , 11 49481 DATA 192,141 , 18,192,173,17,192 
7592 DATA -26,1 73 , 17,-26 , 2@5,19,-26 49488 DATA 141,19,192,173,3,192,141 
76@@ DATA 144,6,24@,8,238,11,-26 4949"5 DATA 16,192,173,4,192,141,17 
76@8 DATA 96,2@6,11,-26,96,173,16 495@2 DATA 192,32,47,195,173,11,192 
7616 DATA -26,2@5,18,-26,144,244,2@8 495@9 DATA 16,35,173,14,192,141,3 
7624 DATA 238 , 96,173 ,1 6 ,-2 6 , 24 ,1@9 49516 DATA 192,173,15,192,141 , 4,192 
7632 DATA 18,-26,141 , 16,-2 6 ,173,17 49523 DATA 173,18,192,141,5,192 , 173 
764@ DATA -26,1@9,19,-26,141,17,-26 4953O DATA 19,192,141,6,192,32,132 
7648 DATA 96,169,@,141,11 , -26 , 56 49537 DATA 194,32,18O,194,173,11,192 
7656 DATA 173,16,-26,237,18,-26,141 
7664 DATA 16, -26 ,173 ,1 7 ,-26, 237,19 49544 DATA 48,152,32,47,195,173,11 

7672 DATA -26,141,17,-26,176,3,2@6 49551 DATA 192,16,18,173,16,192 , 141 
768@ DATA 11,-26,96,238 , 16,-26,2@8 49558 DATA 3,192,173,17,192,141,4 
7688 DATA 3,238,17, - 26,96,256 49565 DATA 1 92 , 32,132,194,32,31 ,195 

Program 3: Ultrasort For 64 
49572 DATA 76 , 241,192 , 234,189,2@,192 
49579 DATA 141,3,192,189,4O,192,141 

1O 1=49152 49586 DATA 4,192,173,16,192,141,5 

20 READ A: IF A=256 THEN END 49593 DATA 192,173,17,192,141,6,192 

30 POKE 1 , A:1=I+1:GOTO 2O 496@@ DATA 32,132,194,32,31 , 195,173 

49152 DATA 76,10@,192,170,170 , 170,170 49607 DATA 16 , 192 , 141 , 18,192 , 141 , 3 

49159 DATA 170 , 170,170,170,170,170,17@ 49614 DATA 192,173,17,192,141,19,192 

49166 DATA 17@ , 17@,170,170,17@,170,17@ 49621 DATA 141,4,192,32,81,195,189 

4917"3 DATA 170 , 170 , 17@,170,170 , 170,17@ 49628 DATA 2O,192,141,18,192,189,4O 

49180 DATA 17@,17@,170,170 , 170 ,1 7@ , 170 49635 DATA 192,141,19,192,32,101 , 195 

49187 DATA 170,170,17@,170,170, 1 70 , 17@ 49642 DATA 173,11,192,48,15,189,6@ 

4 9194 DATA 17@,170,17@,17@,170, 1 70,17@ 49649 DATA 192,141,18,192,189,8@,192 

492@1 DATA 170,170 , 170 , 17@,17@, 1 70,17@ 49656 DATA 141 , 19,192 , 32,1@1,195,169 

49208 DATA 170,17@ , 17@,170,170,170,17@ 49663 DATA 1,141,18,192,169,O,141 

49215 DATA 17@ , 17@ , 170,17@,170,170 , 170 4967@ DATA 19,192,173,3 , 192 , 141,16 
49222 DATA 170,170,170 , 1 70,,170,1 70,170 49677 DATA 192 , 173,4,192,141,17 , 192 
4 92 29 DATA 1 7O, 17O,17O,17O,17O ,1 7O, 1 7O 49684 DATA 173,11,192,16,52,189,6O 
4 9 2 36 DATA 1 7O, 17O,17O,17O,17O ,17 O,17O 49691 DATA 192 , 232,157,60,192, 2@2,189 
49243 DATA 1 7O, 17O,17O,17O,17O , 17O , 17O 49698 DATA 8O , 192,232 , 157,8O,192 , 32 
4 92 50 DATA 17O,17O,32 , 253 , 174, 32,158 49705 DATA 1@1 , 195,173 , 16,192,157,20 
49257 DATA 173,32,247 , 183 , 165,2O,141 49712 DATA 192,173,17,192,157,4@,192 
4 9 264 DATA 12,192,165 ,21 ,141,13 , 192 49719 DATA 32,131,195,32,131 , 195 , 202 
49271 DATA 3 2 , 253,1 74,32,1 58 ,1 73,56 49726 DATA 1 73 , 16 , 192,157,6@,192,17~ 

49278 DATA 165 ,71,233,3,133,75,165 49733 DATA 17,192,157 , 8O,192,76,128 
49285 DATA 72,233,O , 133,76,162,1 4974O DATA 194,32,131,195,232 , 173,16 
49292 DATA 173,12 , 192,157,2O,192,173 49747 DATA 192,157,6O,192,173,17,192 
49299 DATA 13,192,157 , 4O,192 , 169,1 49754 DATA 157,80,192 , 202 , 189,2@,192 
49306 DATA 157,60,192 , 169,0,157,8@ 49761 DATA 232,157,2O , 192,202, 189,4O 
~9313 DATA 192,189,6O,192,141,16,192 49768 DATA 192 , 232,157,4O,192,202,32 
49320 DATA 189,8O , 192,141,17,192,189 49775 DATA 101,195,32 , 1O1,195,173 , 16 
49327 DATA 2O,192,141 , 18,192,189,4O 49782 DATA 192,157,2O , 192,173,17,192 
49334 DATA 192,141,19 , 192,32,47 ,195 49789 DATA 157 , 4O , 192,232 , 76,162 , 192 
4 9 341 DATA 173,11,192 , 48,4,202,2O8 49796 DATA 16O,3,165,75,133,79,133 
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81,165,76,133,80,133,82

24,165,79,109,3,192,133

79,165,80,109,4,192,133

80,24,165,81,109,5,192

133,81,165,82,109,6,192

133,82,136,208,223,96,160

0,140,11,192,177,79,141

7,192,177,81,141,8,192

200,152,205,7,192,240,2

176,13,205,8,192,240,21

144,19,238,11,192,76,30

195,205,8,192,240,2,176

62,206,11,192,76,30,195

140,9,192,160,1,177,79

133,77,200,177,79,133,78

172,9,192,136,177,77,141

10,192,140,9,192,160,1

177,81,133,77,200,177,81

133,78,172,9,192,177,77

200,205,10,192,208,3,76

195,194,144,184,76,224,194

96,160,2,177,79,72,177

81,145,79,104,145,81,136

16,243,96,169,0,141,11

192,173,17,192,205,19,192

144,6,240,8,238,11,192

96,206,11,192,96,173,16

192,205,18,192,144,244,208

238,96,173,16,192,24,109

18,192,141,16,192,173,17

192,109,19,192,141,17,192

96,169,0,141,11,192,56

173,16,192,237,18,192,141

16,192,173,17,192,237,19

192,141,17,192,176,3,206

11,192,96,238,16,192,208

3,238,17,192,96,170,170

170,170,170,170,170,170,170

170,170,170,170,170,170,170

170,170,170,170,170,170,170

170,170,170,170,170,170,170

170,170,170,170,170,170,170

170,170,170,170,170,170,170

170,170,170,170,170,170,170

170,170,170,170,170,81,85

73,67,75,83,79,82,84

32,76,79,65,42,32,32

3,255,50,48,44,82,69

65,68,32,69,82,82,79

82,44,49,56,44,48,48

0,170,170,170,170,81,85

73,67,75,83,79,82,84

32,76,79,65,68,69,82

16,255,256

Program 4: Sort Test Program

100 PRINT "[CLR}"

110 N=1000

120 DIM AA$(N)
130 PRINT "CREATING"N" RANDOM STRINGS

140 SD=-TI : A=RND(SD)

150 FOR 1=1 TO N

160 PRINT I"{UP}"

170 N1-INT(RND(1)*10+1)

180 A$=""

190 FOR J=1TO Nl

202 COMPUTE! September 1983
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Special PET Version Note

PETs with BASIC 4.0 do not have the problem

of lengthy gctrbage collection times (this occurs

when the computer finds that it has run out

of memory, and must eliminate all strings

that are no longer "active"). The price of this

convenience is that all dynamic strings are

now two bytes longer. Those two bytes are a

"back-pointer" from the top of the memory

(where the actual data contained in the string

is kept) to the bottom of memory where the

variable keeps a pointer to that data.

This sort does not modify the back

pointers. So, if after sorting you continue

using the new data, it will eventually be

garbled.

There is a solution. Immediately after

sorting, write the data to disk as a file. Then

issue a CLR command. This will remove all

your variables. Then read the data back off

the disk into a new array.

This problem does not occur on the VIC-

20 or the Commodore 64.

200 B$=CHR$(lNT(RND(l)*26+65))

210 A$=A$+B?

220 NEXT J

230 AA$(I)=A$

240 NEXTI

250 PRINT "HIT ANY KEY TO START SORT"

260 GET A?:IF A$="" THEN 260

270 PRINT "SORTING..."

280 T1=TI

290 REM SYS 31744,N,AA?(1) FOR PET/CBM

291 REM SYS 49154,N,AA$(1) FOR 64
292 REM USE SYS VALUE GENERATED BY THE

LOADER FOR VIC

300 SYS 31744,N,AA$(1)

310 T2=TI

320 PRINT "DONE"

330 PRINT "HIT ANY KEY TO PRINT SORTED S

TRINGS"

340 GET A?: IF A$="l< THEN 340

350 FORI=1TON:PRINT I,AA?(I):NEXT

360 PRINT:PRINT N" ELEMENTS SORTED IN"(T

2-Tl)/60"SECONDS" ©

Use the card in

the back ot this
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your COMPUTE! Books

49803 DATA 81,165,76,133,80,133,82 
49810 DATA 24,165,79,109,3,192,133 
49817 DATA 79,165,80,109,4,192,133 
49824 DATA 80,24,165,81,109,5,192 
49831 DATA 133,81,165,82,109,6,192 
49838 DATA 133,82,136,208,223,96,160 
49845 DATA 0,140,11,192,177,79,141 
49852 DATA 7,192,177,81,141,8,192 
49859 DATA 200,152,205,7,192,240,2 
49866 DATA 176,13 ,205,8,192,240,21 
49873 DATA 144,19,238,11,192,76,30 
49880 DATA 195,205,8,192,240,2,176 
49887 DATA 62,206,11,192,76,30,195 
49894 DATA 140,9,192,160,1,177,79 
49901 DATA 133,77,200,177,79,133,78 
49908 DATA 172,9,192,136,177,77,141 
49915 DATA 10,192,140,9,192,160,1 
49922 DATA 177,81,133,77,200,177,81 
49929 DATA 133,78,172,9,192,177,77 
49936 DATA 200,205,10,192,208,3,76 
49943 DATA 195,194,144,184,76,224,194 
49950 DATA 96,160,2,177,79,72,177 
49957 DATA 81,145,79,104,145,81,136 
49964 DATA 16,243,96,169,0,141,11 
49971 DATA 192,173,17,192,205.,19,192 
49978 DATA 144,6,240,8,238,11,192 
49985 DATA 96,206,.11,192,96,173,16 
49992 DATA 192,205,18,192,144,244,208 
49999 DATA 238,96,173,16,192,24,109 
50006 DATA 18,192,141,16,192,173,17 
50013 DATA 192,109,19,192,141,17,192 
50020 DATA 96,169,0,141,11,192,56 
50027 DATA 173,16,192,237,18,192,141 
50034 DATA 16,192,173,17,192,237,19 
50041 DATA 192,141,17,192,176,3,206 
50048 DATA 11,192,96,238,16,192,208 
50055 DATA 3,238,17,192,96,170,170 
50062 DATA 170,170,170,170,170,170,170 
50069 DATA 170,170,170,170,170,170,170 
50076 DATA 170,170,170,170,170,170,170 
50083 DATA 170,170,170,170,170,170,170 
50090 DATA 170,170,170,170,170,170,170 
50097 DATA 170,170,170,170,170,170,170 
50104 DATA 170,170,170,170,170,170,170 
50111 DATA 170,170,170,170,170,81,85 
50118 DATA 73,67,75,83,79,82,84 
50125 DATA 32,76,79,65,42,32,32 
50132 DATA 3,255,50,48,44,82,69 
50139 DATA 65,68,32,69,82,82,79 
50146 DATA 82,44,49,56,44,48,48 
50153 DATA 0,170,170,170,170,81,85 
50160 DATA 73,67,75,83,79,82,84 
50167 DATA 32,76,79,65,68,69,82 
50174 DATA 16,255,256 

Program 4: Sort Test Program 
100 PRINT "(CLR ) " 
110 N=1000 
120 DIM AA$(N) 
130 PRINT "CREATING"N" RANDOM STRINGS" 
140 SD=-TI : A=RND(SD) 
150 FOR 1=1 TO N 
160 PRINT I"{UP)" 
170 N1=INT(RND(1)*10+1) 
180 A$="II 
190 FOR J=1TO N1 
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Special PET Version Note 
PETs with BASIC 4.0 do not have the problem 
of lengthy gnrbage collection times (this occurs 
when the computer finds that it has run o ut 
of memory, and must eliminate all strings 
that are no longer "active"). The price of this 
convenience is that all dynamic strings are 
now two bytes longer. Those two bytes a re a 
" back-poin ter" from the top of the memory 
(where the actua l data contained in the string 
is kept) to the bottom of memory where the 
variable keeps a pointer to that data. 

This sort does not modify the back­
pointers. So, if after sorting you continue 
using the new data, it will eventually be 
garbled. 

There is a solution. Immediately after 
sorting, write the data to disk as a file. Then 
issue a CLR command. This will remove aU 
your variables. Then read the data back off 
the disk into a new array. 

This problem does not occur on the VIC-
20 or the Commodore 64. 

200 B$=CHR$(INT(RND(1)*26+65)) 
210 A$=A$+B$ 
220 NEXT J 
230 AA$(I) =A$ 
240 NEXTI 
250 PRINT "HIT ANY KEY TO START SORT" 
260 GET A$:IF A$=" " THEN 260 
270 PRINT "SORTING ... " 
280 T1=TI 
290 REM SYS 31744,N,AA$(1) FOR PET/CBM 
291 REM SYS 49154,N,AA$(1) FOR 64 
292 REM USE SYS VALUE GENERATED BY THE 

LOADER FOR VIC 
300 SYS 31744,N,AA$(1) 
310 T2=TI 
320 PRINT "DONE" 
330 PRINT "HIT ANY KEY TO PRINT SORTED S 

TRINGS" 
340 GET A$:IF A$ ="" THEN 341il 
350 FORI=1TON:PRINT I,AA$(I):NEXT 
360 PRINT:PRINT N" ELEMENTS SORTED IN"(T 

2-T1) / 60"SECONDS" a 
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MicroClear

USER COMPATIBLE SOFTWARE

FOR YOUR VIC 20 or '64

Featuring • FORMATTED SCREENS

• SELECTIVE RECALL TO

SCREEN OR PRINTER

• ADD. DELETE. REVIEW,

UPDATE. REPORT FUNCTIONS

THESIS MASTER
Organizes research notes and creates

bibliography. Report generator with

three level sort/select. Large text

area. VIC requires 8K expansion.

DISK ONLY S29.95

STAMP COLLECTOR
Computerize your collection. Ideal for

beginners and experts. Store up to 14

fields for each issue including multiple

cat. nos., cat. value, cond.. perf.. wimk,

color. VIC requires 8K expansion.

DISK OR TAPE (Specify) $29.95

HOME LIBRARIAN

For the collector and avid reader. Random

access to your own electronic card

catalogue. VIC requires SK expansion.

DISK ONLY $29.95

Send check or money order + SI.50 p/h to:

MicroClear - P.O. Box 9368

Raytown, MO 64133

Missouri residents add 5.625% sales tax

Specify VIC or '64

DEALER INQUIRIES INVITED

ESI TIME PLANNER-

■ Electronic Software, Inc.

P.O. Box 765;

. Bloomfleid Hills

- Michigan 48303

TIME IS
MONEY

With the ESI (Electronic Software, Inc.) Time Planner.a personal calendar and
appointment file (or your Commodore CBM or 64, your time is like money in the bank.

On either a daily or monthly calendar, the ''easy to use" ESI Time Planner can help you

plan and program schedules for yourself, your personnel or your equipment. With over 40 powerful commands

you can schedule \n 15 or 30 minute intervals, an entire day. week or month. And to repeat, move, or reschedule

any event, available time can be found instantly. "Easy:1 is exactly how the ESI Time Planner operates, with on-line

HELP functions, color and sound assistance (64), time display, cross referencing, security passwords and 8'/2x11

print-out capabilities as well as a full color screen display of your complete schedule.

CAPACITIES

■ 1800 to 8000 sched

uled events per disk

■ Schedule from now

until the year 2000

■ Schedule unlimited

number of people

or resources

■ Unlimited comments

and reminders per

day per person

Add S3 for shipping and

handling. Mastercard.

Visa. Check, or M.0.

Sun
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1303 SI 64:37 a
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SELECT YOUR

TIME PLANNER

TODAY

Retail list prices

□ 64/1541 mty S89.

D 4032MWO only S149.

□ 4032/8050 only *189.

□ 8032/4W0on1yS249.

□ 8032/8050 only $289.

Remember "Time is Money!

Clip this ad and order today.

fie wno hesitates wastes time

and money.

Name | | ■ MC or ■ Visa Account If

Address H ' __ | Exp. Date

City/St./Zip l^^^^H^^HI^^^^H Signature
CBM and 64 are trademarks of Commodore Business Machines, Inc. ESI and Time Planner- are trademarks ol Electronic Software, Inc.

CARDETTE LETS YOU

USE ANY

CASSETTE

PLAYER/RECORDER

WITH YOUR VIC-2O®

With the new CARDETTE from

Cardco, Inc. you can interface with

any standard cassette player/re

corder to save programs and toad

them with ease into yur VIC-20-.

No longer are you restricted to

using only the VIC Datasette. Just

add a CARDETTE and you can use

the tape unit of YOUR choice.

The CARDETTE comes with all

necessary cables and wires to

complete the hook-up. Nothing

else lo buy. All you need is YOUR

tape player/recorder and your

tapes.

Price: Just $30.95

VIController
HOME CONTROL SYSTEM FOR THE VIC 20 & CBM 64

• Control up to 256 lights & appliances

• 9 levels of brightness

• Manual & time control software

ONLY 5995

tQ/DPLJ

TO ORDER:

P.O. BOX 768

WICHITA. KS 67201

(316)263-1095

Handling charges S3 OO

COD (AddS2OO)

Personal checks allow 3 week delivery

VIC-2O- is a registered trademark ol Commodore

Prices subject lo change

• Uses BSR remote switches

• Plugs into user port

EXTENDED TIME CONTROL PROGRAM FOR CBM 64 ... S995

COMvoice
NEW SPEECH SYNTHESIZER FOR VIC 20 & CBM 64

• Unlimited Vocabulary

• Automatic English to Speech Conversion

• New BASIC Command "SPEAK"

• Will Speak String Variables

• Speaks with Four Levels of Inflection

• Plugs into Expansion Port ONLY 1 49
• Built in Audio Jack

AS EASY TO USE AS A PRINT STATEMENT!

Call (215)861-0850 to order

MasterCard or Visa Accepted

1444 Linden Street, Bethlehem, PA 18018

GENESISS
COMPUTER CORPORATION

USER COMPATIBLE SOFlWARE 
FOR YOUR VIC 20 "' '64 

Fea tur ing _ FORMATTED SCREENS 

• SELECTIVE RECALL TO 
SCREEN OR PRINTER 

• ADD, DELETE, REVIEW, 
UPDATE, REPORT FUNCTIONS 

THESIS MASTER 
Organizes resea rch notes and creales 
bibliog raphy. Report gene ra tor with 
three level sort / se lect . l arge texi 
area . VIC requ ires BK expansion. 

DI SK ONLY $29.95 

STAMP COLLECTOR 
Computer ize your collect ion. Ideal for 
beginners and experts. Store up to 14 
f ields for each issue including m ult iple 
cat. nos" cat. value, cond" perf.. wtmk, 
color. VIC requires 8K expansion. 

DISK OR TAPE (Specify) 529.95 

HOME LIBRARIAN 
For the col lector and avid reader. Ra ndom 
access to your own electronic ca rd 
catalogue. VIC requi res BK expans ion. 

DISK ONLY $29.95 

Send check or money order + $1 .50 p/ h 10: 

MicroClear • P.O. Box 9368 
Raytown. MO 64133 

M issouri residents add 5.625% sales lax 
Specify VIC or '64 

DEALER INQUIRIES INVITED 

CARDETTE LETS YOU 
USE ANY 

CASSETTE 
PLAYER/ RECORDER 
WITH YOUR VIC-20® 

With the new CAROETTE from 
Cardco, Inc. you can interface wi th 
any standard cassette player I re­
corder to save programs and load 
them with ease in to yur V IC-20~. 

No longer are you restricted to 
using only the VIC Oatasette. Just 
add a CAROETTE and you can use 
the tape unit of YOUR c hoice. 

The CARDETTE comes with all 
necessary cables and wires to 
comple te the hook-u p. Nothing 
else to buy. AU you need is YOUR 
tape playe r I recorder and your 
tapes. 

Price: Just $30 .95 

rOORDER; 
P.O. BOX 768 
WICHITA. KS 6720 1 
(3 16)263·1095 

Hanalrno chaloes $3 00 
COD (AaaS200) 
Per50llai checks allow 3 week aehvery 
VIC-20' IS a 'COIStClOO traaemark 01 Commodore 
PrICes Sl.Jbjecllo chan.ge 

ESI TIME PlANNER 
Electronic Soft\.·/are Inc 
PO Box 765 
Bloomfield Hills 
Michigan 48303 

"TIME IS 
MONEY" 

W ith the ESt (Electronic Soft\.vare. lnc.) Time Planner,a personal calendar and 
appointment file for your Commodore CBM or 64, your time is like money in the bank. 
On either a daily or monthly calendar. the "easy to use" ESI Time Planner can help you 

plan and program schedules for yourself, your personnel or your equipment. With over 40 powerful commands 
you can schedule in 15 or 30 minute intervals, an entire day, week or month. And to repeat. move, or reschedule 
any event. available time can be found instantly. "Easy:' is exactly how the ESI Time Planner operates. with on-tine 
HELP functions. color and sound assistance (64), time display, cross referencing, security passVlords and Sif2Xll 
print-out capabilities_-as..well as a full color screen display of your complete schedule. 

CAPACITIES 

• 1800 to BOOO sched· 
uled events per disk 

• Schedule from now 
until the year 2000 

• Schedule unlimited 
number of people 
or resources 

• Unlim~ed comments 
and reminders per 
day per person 

AOcI S3 tor shlpPI"\O and 
hand1no. Maslercard. 
VISa. Check. or M.O. 

SELECT YOUR 
TIME PLANNfR 
TODAY 

Retail list prices 
o 64 /1541 cRy s89. 
o 4032,,,",,.., ' t49. 
o 4032,,,,,, .., ' 189. 
o B032,,,",, ,,, '249. 
o B032,,,,,,.., '289. 

Remember 'Twre 15 Money" 
CIp Ills ad and order today. 
lie wt10 hesitales wastes time 
and fT"IIIOeY. 

VIController 
HOME CONTROL SYSTEM FOR THE VIC 20 & CBM 64 

• Control Up to 256 ligh ts & appliances 
• 9 leve ls of brightness 
• Manual & time control software 
• Uses BSR remote switches 
• Pl ugs into user port 
EXTENDED TIME CONTROL PROGRAM FOR CBM 64 ... Sg95 

COMvoice 
NEW SPEECH SYNTHESIZER FOR VIC 20 & CBM 64 

• Unl imited Vocabulary 
• Automatic Engli sh to Speech Conversion 
• New BASIC Command " SPEAK" 
• Will Speak String Variables 
• Speaks with Four Levels of Inflection 
• Plugs into Expansion Port ONLY 514995 
• Built in Audio Jack 

AS EASY TO USE AS A PRINT STATEMENT ! 

Call (215) 861·0850 10 order 
MaslerCard or Visa Accepled 

1444 Linden Sireet. Belhlehem, PA 18018 

GENESIS 
.iiCOMPUTER CORPORATION.a. 



INSIGHT: Atari
Wilkinson

The new 600XL and 1400XL computers were

exactly what I expected (except that Atari goofed

and changed the number on the 1201 XL - and

that's a joke until you study the case designs of

the 1200XL and 1400XL). The 800XL was a little

bit of a surprise, but kind of a logical step now

that I have the benefit of hindsight. The 1450XLD
was a pure delight.

I really could envision a 1450XLD doing some

nice, small business work. Especially if you put

one of the new three-inch hard disk drives (that's

over four megabytes of disk space) into that empty

space supposedly designed for a second floppy.

If Atari has any problems at all with the XL

line of computers, it may be simply that they are

priced too close together. After all, an 800XL is

essentially a 600XL with 64K of RAM, and the

already announced RAM-pack for the 600XL ends

up producing an equivalent machine for the same
price. Redundancy.

The 1400XL suffers a little, also. After all, if

the rumored price of the 1450XLD holds up ($800-

$900 retail), why would you buy a 1400XL and

then add a snail s-pace 1050 drive when you can

have the much faster XLD for less money? And

who but the more sophisticated user will buy a

1400XL when the 600XL (even with expansion to

64K) is so much less? Will the modem and speech

synthesizer really prove attractive to a first-time

user? Atari marketing obviously thinks so. I think

that people who know they want those features

will also know enough to want a disk drive.

Anyway, all of that is crystal-balling and nit

picking on my part. The new lineup of computers

is one that any company could be proud of. Atari

should be doubly complimented after the fiasco

with the 1200.

The New Disk Drives

Before I stop making observations about Atari,

though, I would like to carp a bit about one thing:

the new Atari disk drives and DOS III (or is it

DOS 3?). When I first heard that Atari was going

to throw away a potential 50K per disk drive, I

thought there was an almost-good excuse. After

all, Atari DOS 2.OS could, with absolutely mini

mum modifications, utilize all the sectors of the

one-and-one-third density 1050 drive, so the

change, though inefficient when compared to

true double-density drives, would allow many

current programs to work without modification.

204 COMPUTE! September 1983

It is not to be. Atari DOS III is just as different

from DOS 2.0S as our own Version 4 OS/A+ is.

Which means many, many programs (including

data base programs, etc.) simply will not work

without modification. I do not feel this is inherently

bad. Let's face it: DOS 2.OS is not a particularly
good DOS and it is totally inadequate for larger

disk drives. DOS III is actually a very nice DOS

for small drives (say up to 128K per drive). It goes

downhill rapidly when used on larger drives.

This means that if you convert your programs

and data files from DOS 2.0S to DOS III this year,
you will have to convert to some other DOS again

next year, when you move to one of those nice

little hard disks I mentioned.

Anyway, when the 1050 finally appears,,

watch here (I hope) for instructions for using DOS

2.OS (or OS/A + Version 2) in one-and-one-third

density mode, so you won't have to convert all

your programs. (You'll still have to convert the

diskettes themselves, which won't be easy or fast

if you only have one drive, but the same holds

true of DOS III - and, to be fair, OS/A + Version 4

- so you won't have lost anything.)

Self-Relocatable

Machine Language, Part III

This month, I will discuss some more techniques

which can be used to make your machine language

self-relocatable. Last month, we noted which kinds

of instructions were implicitly "safe" (register-

only instructions, branches, etc.). There was also

a list of "Safe Relocatable Techniques." To sum

marize, the safe techniques mentioned were:

1. Change JMPs to branches.

2. Save register values in the stack, not in

fixed memory.

3. From BASIC, pass the address of a string

as a location (or series of locations) to load

from or store to.

4. Move code from relocatable memory to

fixed memory temporarily.

I also promised to discuss two points this

month: (1) where the "safe" locations in Atari

memory are; and (2) some special techniques

usable only with Atari BASIC. Let me fulfill my

promise.

Safe Locations

There are none. Next topic.

INSIGHT: Alari 
Bill Wilkinson 

The new 600XL and 1400XL computers were 
exactly what I expected (except that Atari goofed 
and changed the number on the 1201 XL - and 
that's a joke until you s tudy the case designs of 
the 1200XL and 1400XL). The 800XL was a little 
bit of a surprise, but kind of a logical step now 
that I have the benefit of hindsight. The 1450XLD 
was a pure delight. 

I reafI y could envision a 1450XLD doing some 
nice, small business work. Especia lly if you put 
one of the new three-inch hard d isk d rives (that's 
over four megabytes of d isk space) into that empty 
space supposed ly designed for a second floppy. 

If Atari has any problems at all with the XL 
line of compu ters, it may be simply that they are 
l'riced too close together. After all, an 800XL is 
essen tially a 600XL with 64K of RAM, and the 
already an nounced RAM-pack for the 600XL ends 
up producing an equiva lent machine for the same 
price. Redundancy. 

The 1400XL suffers a little, also. After a ll, if 
the rumored price of the 1450XLD holds up ($800-
$900 retail), why wou ld you buy a 1400XL and 
then add a snail' s-pace 1050 d rive when you ca n 
have the much fas ter XLD fo r less money? And 
who but the more sophistica ted user will buy a 
1400XL when the 600XL (even with expansion to 
64K) is so much less? Will the modem and speech 
synthesize r rea lly prove a ttractive to a firs t-time 
user? Atari marketing obviously thinks so. I think 
tha.! people who know they wa nt those fea tures 
will also know enough to want a disk drive. 

Anyway, all of that is crystal-balling and nit­
p icking on my part. The new lineup of com puters 
is one that any company could be proud of. Atari 
should be doubly complimented after the fiasco 
with the 1200. 

The New Disk Drives 
Before I stop making observa tions about Atari, 
though, I would like to carp a bit about one thing: 
the new Atari d isk drives and DOS III (or is it 
DOS 3?). When I first heard that Ata ri was going 
to throwaway a poten tial 50K per disk drive, I 
thought there was an almost-good excuse. After 
all, Atari DOS 2.0S could, wIth absolutely mInI­
mum modifications, u ti lize all the sectors of the 
one-and-one-third density 1050 drive, so the 
change, though inefficient when compared to 
true double-density drives, wou ld allow many 
current programs to work without modification . 
204 COMPUTE! September 1983 

It is not to be. Ata ri DOS III is just as different 
from DOS 2.0S as our own Version 4 OSIA + is. 
Which mea ns many, many programs (including 
da ta base progra ms, e tc.) simply will not work 
without modification. I do '101 fee l this is inherently 
bad . Let's face it: DOS 2.0S is not a particu larly 
good DOS and it is totally inadequate fo r larger 
d isk drives. DOS III is actually a very nice DOS 
fo r small drives (say up to 128K per d rive). It goes 
downhill ra pidly when used on larger drives . 
This means that if you convert your p rograms 
and data files from DOS 2.0S to DOS III this yea r, 
you will have to convert to some other DOS aga in 
next yea r, when you move to one of those nice 
little hard d isks I mentioned . 

Anyway, when the i050 finally appears, 
wa tch here (I hope) for instructions fo r using DOS 
2.0S (or OSIA + Version 2) in one-and-one-thi rd 
density mode, so you won't have to convert all 
your p rograms. (You' ll s till have to convert the 
d iskettes themselves, which won' t be easy or fast 
if you only have one drive, but the same holds 
true of DOS III - and, to be fai r, OSIA + Version 4 
- so you won't have lost anything.) 

Self-Relocatable 
Machine Language, Part III 
This month, [ will discuss some more techniques 
which can be used to make yo ur machi ne language 
self-reloca table. Last month, we noted which kinds 
of instructions were im plicitly "safe" (register­
only instructions, branches, etc.). There was also 
a list of "Safe Reloca table Techniques." To sum­
marize, the safe techn iques mentioned were: 

1. Change JMPs to branches . 
2. Save register va lues in the stack, not in 
fi xed memory. 
3. From BASIC, pass the address of a string 
as a loca tion (or series of loca tions) to load 
from or store to. 
4. Move code from relocatable memory to 
fixed memory tempora ril y. 

I also promised to discuss two poin ts this 
month: (1) where the "safe" locations in Atari 
memory are; and (2) some special techniques 
usable only with Atari BASIC. Let me fu lftll my 
promise. 

Safe Locations 
There are none. Next topic. 



COMPUJERS

BOOKS

ATARI BASIL Learning by Usinj

This is an action book You program

with it more than you read it You use

it you discover with it Learn ATARI

BASIC easily through the short

programs provided A great source

of work problems for teacher or

3 pages

M682-86-X $5.95

The ATARL Provides

, ..ow to create your own

computer games Contained primar

ily BASIC examples but for very

advanced programmers, a machine

language example is included at the

end of the book 115 pages

ISBN 3-911682-84-3 $7.95

H ow to Program Your ATARI In650Z

Machine Language To teach the novice

computer user machine language,

the use of an assembler, and how to

call subroutines from the BASIC

interpreter. 106 pages

ISBN 3-921682-97-5 $9.95

FORTH on the ATARL Explore this

versatile programming language with

numerous graphics and sound ex

amples Designed for both the novice

and experienced programmer. 118

pages

ISBN 3-88963-170-3 $7.95

ATARI BASIC Faster and Better.

Programming tricks and techniques.

Three companion software diskettes

available (sold separately).

280 pages ISBN 0-936200-29-4

S29.95

SECRETS OF ATABt I/a Theory of

operation and application programs

for input/output to disk, screen cas

sette, and RS232 serial port Ma
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Oh, all right, I admit that is a bit of an exag

geration, but it is dismayingly close to the truth.

When I write machine language routines, I really

do prefer that they be usable with as many pro

ducts as possible. Just as a start - and not as a

comprehensive list-1 would hope that they would

work with the following software: Atari BASIC,

Atari DOS, OS/A +, BASIC A +, Atari Microsoft

BASIC, Atariivriter, Atari Assembler Editor Car

tridge, MAC/65, AMAC, and a few more.

Okay. Not too long a list. How many zero

page locations are not used by any of those? None.

How many Page Six locations ($600 through $6FF)

are not used by any of those? None. How many....

But I think you get the idea. Is all this strictly true?

Actually, there are quite a few bytes which

can be used for your temporary storage. And I

suggest you consult your Atari Technical User's

Notes or Mapping the Atari (from COMPUTE! Publi

cations) to find where they are. (Caution: Watch

out for changes in the new XL computers.) But

even these locations are suspect. What happens if

I write this neat new printer-spooler routine which

uses location $00 (believe it or not, that's free in

almost all the above programs), and then you

come along and add a driver for graphics mode 27

and you use location $00?

Perhaps I am being a bit of a purist here. Cer

tainly very little of my own programming is this

clean, this free of conflict with other potential

programs. And yet it really does require only a

little more work to write a program "correctly" (by

my definition), so why not do it right? Let's try.

So, we must assume that no location outside

our own, self-relocatable, properly-loaded-at-

LOMEM program is safe at all times. Unpleasant.

However, that does not say that we can't use some

almost-safe locations while our routine has con

trol. In particular, you should be able to use several

reserved locations in zero page (for indirect-Y

pointers, etc.) by, if necessary, moving values

into them from within your relocatable block;

using and/or changing the zero page locations in

your program; and then moving the values back

into your relocatable block.

Sounds complicated? It is. And yet you might

be surprised at how seldom you really need to go

through all that.

So what zero page locations are safe, even as

temporaries? Probably the safest spots, as long as

you aren't writing an interrupt handler, are those

locations used as temporaries by the DOS File

Manager. Locations $43 through $49, inclusive,

are always reinitialized by FMS every time it gets

control. FMS does not presume the locations have

maintained their contents from one call to the

next. (In fact, the locations should properly be

called "Device Driver Zero Page Temporaries,"

since that is what they were intended for.)

206 COMPUTE! September 1983

And one more comment before I leave you

with the impression that absolutely nothing is

safe to do on the Atari computers. If you are

writing routines specifically designed to be used

with Atari BASIC (as I suspect the majority of you

are), there are several safe temporaries. First, you

can always use the floating point work area, $D4

through SEF, whenever BASIC calls either a USR

routine or an I/O routine. Also, BASIC does not

use locations $CB through $CF (only four bytes!)

at all. Again, let me give you the caution about

adding your routine to a system which already

has a custom routine. Be sure there is no conflict.

A Built-in Relocatable Pointer
It's true. There really is such a thing. There are

some ifs though: if you are using Atari BASIC or

OSS BASIC A + or OSS BASIC XL; ifyou have

placed your relocatable program in a string and

are calling a machine language routine via USR(

ADR( STRINGS )) or USR( "...machine-language-
string..."); if you don't mind a small trick.

First, the trick. It's really quite simple.

Whenever BASIC calls a USR routine, it calls the

routine by placing the routine's calculated address

in location $D4-$D5 (which just happens to be the

first two bytes of floating point register zero). It

then JSRs to a routine which simply does a "JMP

($D4)", a jump indirect to the USR routine.

But why can't we take advantage of that

pointer? It already points to our relocatable pro

gram, so why can't it point to our relocatable data?

Perhaps a demonstration is in order.
PR0 = $D4

USRROUTINE

CLC

BCC START ; branches are ok

SAVEBYTE

.BYTE 0

; begin actual code

some data

START

LDY

PLA

CMP #1

BNE NOPARAMS

; the user is passing

PLA

PLA

STA (FR0),Y

; we join here, whether

NOPARAMS

LDA (FR0),Y

STA FR0

LDA #0

STA FR0+1

RTS

#SAVEBYTE-USRROUTINE ; index

count of parameters

how many?

none, we presume

a byte to us

high byte...ignored

low byte...stored

thusly

byte is passed or not

get the byte

to be returned

high byte zero

This program is a very dumb one, for demon

stration purposes only. If you call it from BASIC

via, for example, "PRINT USR(routine)", your

program will print the byte value saved in location

SAVEBYTE (zero, initially). On the other hand, if

you use "JUNK = USR(routine, 97)", the routine

will store the second parameter (97) in location

O h, all righ t, I ad mit that is a bit of an exag­
gera tion, bu t it is dismayingly close to the truth . 
When I write machine language routi nes, I rea lly 
do prefer that they be usable with as many pro­
d ucts as possible. Just as a start - and /lol as a 
comprehensive list - I would hope that they would 
work with the fo llowing software: Atari BASIC, 
Atari DOS, OS/A + , BASIC A + , Ata ri Microsoft 
BASIC, Alariwr i ter, Ata ri Assembler Editor Car­
tridge, MAC/65, AMAC, and a few more. 

O kay. Not too long a lis t. How many ze ro 
page loca tions are not used by any of those? None. 
How many Page Six loca tions ($600 through $6FF) 
are not used by any of those? None. How many .... 
But I think you get the idea . Is all this strictly true? 

Actually, the re a re quite a few bytes which 
can be used fo r your tempora ry storage . And I 
suggest you consult your A fari Technical User's 
Notes or M apping fhe Afar i (from COMPUTE! Publi­
ca tio ns) to fi nd where they are. (Caution: Wa tch 
ou t fo r changes in the new XL computers.) But 
even these loca tions a re suspect. What happens if 
I write this nea t new printer-spoole r routine which 
uses loca tion $00 (believe it or not, tha t' s free in 
almost all the above programs), and then you 
come along and add a driver for graphics mode 27 
a nd you us.e loca tion $OO? 

Perhaps I am being a bit of a purist here. Cer­
tainly very little of my own programming is this 
clean, this free of conflict with other potentia l 
progra ms. And yet it rea lly does require only a 
little more work to write a p rogra m "correctly" (by 
my definition), so why not do it right? Let's try. 

So, we must assume that no location outside 
our own, self-reloca table, properly-Ioaded-a t­
LOMEM program is safe a t a ll times. Unpleasant. 
However, that does not say tha t we can' t use some 
almost-safe loca tions while our routine has con­
trol. In particu lar, you should be able to use several 
reserved loca tions in zero page (for indirect-Y 
pointers, etc. ) by, if necessa ry, moving va lues 
into them from within your reloca table block; 
using and/or changing the zero page loca tions in 
your program; and then moving the va lues back 
into your relocatable block. 

Sounds complica ted? It is. And yet you might 
be surprised a t how seldom you really need to go 
through all that. 

So what zero page loca tions are safe, even as 
temporaries? Probably the safest spots, as long as 
you aren't writing an interru pt hand ler, are those 
loca tions used as tem pora ries by the DOS File 
Manager. Loca tions $43 th rough $49, inclusive, 
are always reinitialized by FMS every time it gets 
control. FMS does nol presume the loca tions have 
main ta ined their conten ts from one ca ll to the 
nex t. (In fac t, the locations should properly be 
called " Device Driver Zero Page. Temporaries," 
since that is wha t they were intended for. ) 
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And one more comment before I leave yo u 
with the impression that absolutely nothing is 
safe to do on the Atari computers. If you are 
writing routi nes specifica lly designed to be used 
with Ata ri BASIC (as I suspect the majority of you 
are), there a re severa l safe temporaries. First, you 
can always use the floating poin t work a rea, $D4 
through SEF, w henever BASIC ca lls either a USR 
routine or an 110 routine. Also, BASIC does not 
use loca tions $CB th ro ugh $CF (only four bytes!) 
a t all. Aga in , let me give you the ca ution about 
adding yo ur routine to a sys tem which a lready 
has a custom routine. Be sure there is no conflict. 

A Built-In Relocatable Pointer 
It's true. There rea lly is such a thing. There a re 
some ifs though: if you are us ing Atari BASIC or 
055 BASIC A + or OSS BASIC XL; if you have 
placed your relocatable progra m in a string and 
are ca lling a machine language routi ne via USR( 
ADR( STRl NG$)) or USR( " ... machine-Ianguage­
string ... "); if you don' t mind a small trick. 

First, the trick. It's really quite simple. 
Whenever BASIC ca lls a USR routine, it ca ll s the 
routine by placing the rou tine's ca lculated address 
in loca tion $0 4-$0 5 (which just happens to be the 
first two bytes of floa ting point regis te r zero). It 
then JSRs to a routine which simply does a "JMP 
($0 4)", a jump indirect to the USR routine. 

But why can' t we take advantage of tha t 
pointe r? It already poi nts to our reloca table p ro­
gram, so why can' t it poi nt to our relocatable da ta? 
Perhaps a demonstration is in order. 
FR~ $ D4 
USRRQUT INE 

CLC 
BCC START branches a r e ok 

SAVE BYTE 
. BYTE " some data 

; begin a c tua l code 

START 
LOY tSAVEBYTE-USRROUTlNE ; index 
PLA ; c o unt of pa r ame t ers 
CMP 11 ; how many? 
BNE NOPARAMS ; none, we pr e sume 

the user is passing a byte t o us 
PLA ; h i g h by te . .. i g nor e d 
PLA ; low byte ... 9 tared 
STA ( FR~ ), Y ; thu s l y 

; we j o in h e r e , wh eth e r a byte i s passed o r not 
NOPARAMS 

LOA ( PRe ) , Y g e t th e byte 
STA PRB t o b e r e t urned 
LDA t~ 
STA FR0+1 h igh by te zero 
RT S 

This program is a very d um b one, fo r demo n­
stration purposes only. If you call it from BASIC 
via, for example, "PRI NT USR(routine)", your 
program will prin t the byte value saved in location 
SAVEBYTE (zero, in itia lly). O n the other hand, if 
you use "JUNK = USR(routine, 97)", the rou tine 
will store the second parameter (97) in loca tion 
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SAVEBYTE. Presumably, you could then later

recover the 97.

The point to be made, however, is that this

program is completely self-relocatable and yet is

able to load and store data from within its own

relocatable block! The secret is the "LDY #SAVE-

BYTE-USRROUTINE" line directly after the label

START. Since location FRO contains the address

of USRROUTINE, loading the Y-register with the

proper offset (SAVEBYTE-USRROUTINE, which

happens to be 3 in our example) will allow us to

do indirect loads and stores to any location within

255 bytes following USRROUTINE.

Can I put that more clearly? Since, when we

do either the "LDA (FRO),Y" or the "STA (FRO),Y",

the Y register contains the value 3 and location

FRO points to the location USRROUTINE, the

LDA and STA instructions will reference the third

byte after USRROUTINE. Which just happens to

be SAVEBYTE.

And just a reminder if you don't know or

remember what the PLA instructions in this pro

gram are for. Whenever BASIC calls a USR routine,

it pushes all the parameters it is given onto the

CPU stack (after first converting them to 16-bit

integers, of course). Then, the last thing it does

before the call is to push a count of the number of

parameters (presumed to be 1 or 0 in our example)

onto the same stack. Thus, the first PLA lets us

discover how many parameters were passed. The

other two PLAs are necessary if a parameter is

passed; otherwise the RTS instruction will return

to an unknown location and will likely crash the

system. (Note that in our simple-minded example

you can probably crash BASIC by calling the

routine with two parameters, since no check is

made for more than one parameter.)

Next month we're going to take this technique

a couple of steps further. We will discover how to

have more than 255 bytes of relocatable storage

(which may or may not be useful to you) and how

to generate similar self-pointers when the routine

in question has not been called from BASIC. ©
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Easy Atari

Page Flipping
Chris Allen

Here's a short program that lets you display one screen

creation while drawing another offscreen. Put them

together and you've got page flipping.

Have you ever wished that you could just POKE

a couple of locations and have a complicated pic

ture appear on your Atari? This demo program

will show you how to use page flipping - changing

the addresses that tell the Atari where screen

memory is. Page flipping will allow you to

show one picture and, at the same time, draw

another picture offscreen. You don't see it drawn:

it just "appears" instantly.

Page flipping allows you to draw offscreen

using the normal graphics commands (PLOT,

DRAWTO, etc.), or, if you use a text mode, to

PRINT normally. You don't have to do any spec

tacular POKEing.

The method is simple. The Atari keeps two

separate two-byte registers for the address of

screen memory. The first register, locations 88

and 89 (decimal), is used solely for PRINTing,

PLOTting, etc.; it is not concerned with display.

The second register, bytes five and six of the dis- •

play list (located by PEEK(560) + PEEK(561)*256),

is used only for display. Having two locations sim

plifies matters - changing the first register allows

you to draw offscreen, while changing the display

list register will "flip" your new screen into view.

A few cautions are in order. First, page flip

ping uses a lot of memory. Since one GRAPHICS

7 screen uses 3200 bytes, two such pictures are im

possible on an 8K machine. However, GRAPHICS

5 uses only 800 bytes, ideal for computers with

limited memory. Second, be sure to clear any

garbage from the area you have reserved for your

new screen. Third, if you modify the display list,

be aware that your new display list may not have

the screen address register in the same location as

a normal list. (If you can change the display list,

you should be able to handle this minor problem.)

Now that the warnings are out of the way,

let's do some page flipping. First, type in this

short program:

10 GRAPHICS 5

20 GOSUB 200

60 END.

2 00 COLOR 1:FOR 1=0

RAWTO I,39:NEXT

TO 79:PLDT

I :RETURN

I , 0: D

When you run it, notice that you can see the screen

being filled in. Now add these lines to enable page

flipping:

POKE

106)

106,PEEK<106>-4:SCREEN2=PEEK(

15 SCREEN1=PEEK(89):POKE B9,SCREEN2

2 5 B = PEEK<560)-f-PEEK<561)*256

30 FOR 1=1 TO 100

35 POKE B+5,SCREEN2

40 FOR J=l TO 200:NEXT J

45 POKE B+5,5CREEN1

50 FOR J=l TO 200:NEXT J

55 NEXT I

The picture is drawn offscreen, where you

can't see it. By switching values in the display

register (B + 5 is the sixth, or high byte), you can

alternate or "flip" between screens. Here's a line-

by-line explanation:

Line 5 reserves memory for the second screen

and sets up a pointer to the reserved area.

Line 15 sets a pointer to the present screen,

then flips the draw register over to screen

two.

Line 25 finds the start of the display list.

Lines 30-55 simply loop 100 times, alternating

the screen displayed each time.

Although we changed only the high byte,

the low byte (88 or B + 4) can also be changed.

(Try changing just B + 4 - and you're screen

scrolling.) 0
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Here's a short program that lets you display ol1e screel1 
creatiol1 while drawing another offscreen. Put them 
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is used only for display. Having two locations sim­
plifies matters - changing the first register allows 
you to draw offscreen, while changing the display 
list register will "flip" your new screen into view. 

A few cautions are in order. First, page flip­
ping uses a lot of memory. Since one GRAPHICS 
7 screen uses 3200 bytes, two such pictures are im­
possible on an 8K machine. However, GRAPHICS 
5 uses only 800 bytes, ideal for computers with 
limited memory. Second, be sure to clear any 
garbage from the area you have reserved for your 
new screen. Third, if you modify the display list, 
be aware that your new display list may not have 
the screen address register in the same location as 

a normal list. (If you can change the display list, 
you should be able to handle this minor problem.) 

Now that the warnings are out of the way, 
let's do some page flipping. First, type in this 
short program: 
Hl GRAPHICS 5 
20 GOSUB 200 
60 END. 
200 COLOR I:FOR 1=0 TO 79:PLOT 1,0:0 
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When you run it, notice that you can see the screen 
being filled in. Now add these lines to enable page 
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The picture is drawn offscreen, where you 
can't see it. By switching values in the display 
register (B + 5 is the sixth, or high byte), you can 
alternate or "flip" between screens. Here's a line­
by-line explanation: 

Line 5 reserves memory for the second screen 
and sets up a pointer to the reserved area. 
Line 15 sets a pointer to the present screen, 
then flips the draw register over to screen 
two. 
Line 25 finds the start of the display list. 
Lines 30-55 simply loop 100 times, alternating 
the screen displayed each time. 

Although we changed only the high byte, 
the low byte (88 or B+4) can also be changed. 
(Try changing just B + 4 - and you're screen 
scrolling.) 0 
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How ToCreate A
Data Filing System

Part III. Planning The Input

Jim Fowler

A little foresight in planning your input can save a lot

of time and frustration. In Part III, the author tells how

to handle some common input problems and offers some

advice on how to prevent problems down the road.

In the first two installments we discussed setting

goals for the kind of system you want, the types

of files, and what kind of output is best. For most

cases, a relative file structure with index files gives

flexibility and speed. The index files will be com

posed of index words which will be either shortened

versions of data in the records themselves or bytes

encoded with some kind of bitmapping.

Before discussing input strategies, let's review

some of the ideas from Part II in a bit more detail.

We discussed setting up a buffer for inputting

keys or index words. This buffer can be any free

area of unused RAM memory. It must be large

enough to accommodate the record or field to be

compared. For example, if your index word is the

first eight letters of the author's name, create an

eight-byte buffer for your comparison.

A Closer Look At Indexing

Another technique we discussed was building

your index file into your record format. For

example:

AUTHOR SUBJECT TITLE YEAR INDEX AUTHOR

-Record 1 Record 2-

After entering your first record - author, sub

ject, title, year - you can reserve several bytes at

the end of that record to create an index file. If

you choose to bitmap here, as illustrated in last
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month's installment, you gain search efficiency,

although it may at first seem tedious when creating

the index this way.

If you use one byte in the index for each field,

you then have 256 possibilities for each field,

which in most cases would be more than adequate.

Using last month's illustration, a bit configuration

of 1000 0000 would indicate a subject on computers.

Since the integer equivalent of a binary 1000 0000

is 128, you can use this with an AND for compare.

Let's say you've chosen the variable SU (for subject

field). The appropriate line would be:

IF SU AND 128 THEN GOTO n

where n is a line that will direct a PRINT to screen

or printer.

When using an AND, the computer will test

individual bits. The value in SU, 1000 0000, is

compared to 128:

1000 0000 (SU)

1000 0000 (128)

1000 0000 (result)

The Boolean truth table, remember, makes this

compare result "true," thus a "hit" is made in

your search.

In some cases, depending on the total num

ber of subjects you want to index, it might be

practical to assign variable names to the binary

equivalents:

A = l

B = 2

C = 4

D = 8

E = 16

F = 32

G = 64

H = 128

Then, IF SU AND H THEN n.

Let's say you're searching for a more specific
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individual bits . The va lue in SU, 10000000, is 
compared to 128: 

1000 0000 (SU) 
1000 0000 (128) 

1000 0000 (result) 

The Boolean truth table, remember, makes this 
compare resul t "true," thus a "hit" is made in 
your search. 

In some cases, depending on the total num­
ber of subjects you want to index, it might be 
practical to assign variable names to the binary 
equivalents: 

A=l 
B=2 
C=4 
D=8 

E=16 
F=32 
G=64 
H=128 

Then, IF SU AND H THEN n. 
Let's say you're searching for a more specific 



THE

BUSinESS

FULLY INTERACTIVE ACCOUNTING

SYSTEM. NO DISKETTE CHANGING!

FINALLY ALL THE FEATURES YOU'VE

BEEN WAITING FOR - IN ONE

COMPLETE INTERACTIVE SYSTEM.

FULL SOFTWARE SYSTEM

ONLY$995.°°

©UESTAR
_ INTFRNATIONAIINTERNATIONAL

INC

MANUAL ONLY - $40.00

REFUNDABLE UPON

SYSTEM PURCHASE.

HARDWARE REQUIREMENTS:

Commodore Model 8032 or SuperPET or

8096 Micro computer

Commodore Model 8050 One Megabyte Dual Disk Drive

Commodore Model 4022 (or Larger) Printer

Commodore PET — IEEE cable

Commodore IEEE — IEEE cable

□ISHSHflRE

WORKS WITH ALL COMBINATIONS

PET/CBM 1 00% HARDWARE. NO

SOFTWARE REQUIRED! UP TO 8
USERS SHARE DISK AND/OR PRINTER.

CONNECTS IN MINUTES - NO TOOLS
REQUIRED. INCREASES PRODUCTI

VITY - REDUCES COSTS. IDEAL FOR

EDUCATION AND BUSINESS. CABLE
LENGTHS UP TO 50 FEET.

ONLY $749

DEALER

INQUIRIES

WELCOME.

00
tu s )

8 USER SYSTEM ONLY $1149

^^

Qmuestar
^"m INTERNATIONAL
^ INC

irf men's sail

l

\

User
System

THE 
BUSH1ESS 
mArlAGER ... 
FULLY INTERACTIVE ACCOUNTING 
SYSTEM . NO DISKETTE CHANGINGI 
FINALLY ALL THE FEATURES YOU 'VE 
BEEN WAITING FOR -IN ONE 
COMPLETE INTERACTIVE SYSTEM . 

FULL SOFTWARE SYSTEM 

~UESTAR \.....~ INTERNATK)NAL 
~K 

ONLY $995.00 

MANUAL ONLY - $40.00 
REFUNDABLE UPON 
SYSTEM PURCHASE. 

HARDWARE REQUIREMENTS: 

- Commodore Model 8032 or SuperPET or 
8096 Micro-computer 

- Commodore Model 8050 One Megabyte Dual Disk Drive 
- Commodore Model 4022 (or larger) Printer 
- Commodore PET - IEEE cable 
- Commodore IEEE - IEEE cable 

[]~S~SHAAE 
q[][][] 

WORKS WITH ALL COMBINATIONS 
PETICBM 100% HARDWARE. NO 
SOFTWARE REQUIRED! UP TO 8 
USERS SHARE DISK AND/OR PRINTER. 
CONNECTS IN MINUTES - NO TOOLS 
REQUIRED . INCREASES PRODUCTI­
VITY - REDUCES COSTS. IDEAL FOR 
EDUCATION AND BUSINESS. CABLE 
LENGTHS UP TO 50 FEET. 

ONLY $749~Os) 
B USER SYSTEM ONLY $ 1149 

DEALER 
INQUIRIES 
WELCOME. 

I':j;\ UESTAR '-V, INTERNATIONAL 
I~. 
s.. ... '01 ' 2'O .. _ ....... ~_ 

"'''' ''''''' 0-.. ,., c.n..'l3H ,.,. 
'01 1""'''_' 

I 
1/1/1/1/ /1//1/1/ ///1/11111/1111 111111111111 \ \ \ \ II \ \ \ \ \ \ I I I I I III IIIIIII 

c. ... ~ ... . ... .. .. .. .. , . ~13~ • t'; ,;'.:", , 

rnut1. 
User 
Sys1em 



subject, computers in education. We'll assign the

subject of education a binary 0100 0000 (or integer

64). A computer subject, remember, was assigned

1000 0000 (128). A book dealing with computers

and education would then be 1100 0000 (192).

Our search statement would be:

IF SU AND 192 THEN n

Obviously, if you use this method, you'll

have to be very thorough in creating your index.

No matter what method of indexing you choose,

do it carefully - your search speed and accuracy

depend on it.

If you choose not to use the bitmapping

method, a word of caution is in order: be sure to

write the data that makes up your index file(s)

also in the records themselves. You may later decide

to change the format of an index file to rewrite a

search routine. Maybe you will be forced to do

this to accommodate an index file you found you

needed. The easiest way to create the new index

file is to read it item by item from the disk and

assemble the index that way, rather than to type

it in by hand. The accuracy will be much greater.

Remember that one wrong bit in an index makes

the record it refers to "invisible" to a search.

System Input Problems

Now for the problems with input. You want a

system which is easy to use. This means giving

cues that tell the user what is going on. One way

is to use the top one or two lines on the screen to

indicate what the program is doing or expecting

at all times. Another important feature is to make

the screen format logical and easy to understand.

Finally, when inputting new records, there

should be ample opportunity to edit, erase,

change, or abort without disturbing or crashing

the program.

Some computers, including my CBM, cannot

handle a string input containing commas. The

operating system looks for these delimiters in an

input string. When I input titles of publications,

commas are important punctuation. That means I

have to use a roundabout way of getting the string

in without having it cut off at the comma. There

are several ways of doing this. You can use GET

and assemble the string byte by byte.

I have used a nice routine for Commodore

equipment written by Jerry Dunmire (COMPUTE!,

December 1981). This routine takes up to 80 char

acters in a string which can contain any symbols

you want. If the 80-character limit is exceeded,
you can tell by the value of ST, a status byte in the

operating system. Problems like this should

be handled at the outset. Make the system easy to

use. A little frustration becomes a big one when

you are typing in data. Having to substitute some

thing else for commas would be very frustrating.
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One thing to remember in connection with

input is that the program must "know" at all times

the number of records on the disk and the length

of each index file. When you enter a new record,

it must go into the very next empty location on

the disk. The new record's index words must be

put at the end of the appropriate index files. The

way to save this information from one run to the

next is to have a register pointing to the next record

number. Inputting a new record will cause the

register to be incremented by one. When you

SAVE the index files, you should also SAVE this

register and if the register is adjacent to the index

files, you can save them all at once.

Writing The Input

Any writing of data should be done as it is input.

For example, if there is to be a change from ASCII

letters (or in my case, PETSCII), then that ought

to be done when the time delay is not objection

able. After you type a name, and after you have a

chance to edit it, you should be asked to give a

final approval. Once this is given, the program

ought to translate parts of the input before writing

(sending the input) to the disk. This might take a

few seconds, but if you are typing records from a

list or card file, you will be reading the next item

or moving the pointer on the copy stand while

this goes on.

For example, this is how I handle my index

file of authors. On the disk, the author's name is

in capital and lowercase, last name first, with

commas and periods after initials. In the index

file all letters are written as pseudo-ASCII caps,

and the index word ends with the eighth letter of

the last name. To make pseudo-ASCII, all you

need to do is shorten each ASCII byte to five bits

with "AND 31" (or AND #$1F). If the last name

is shorter than eight letters, I let the following

comma and initials appear, too. The key used in

searching for an author is also changed to pseudo-

ASCII caps. After the last letter, the extra bytes, if

any, are nulls. As mentioned, the search program

then considers it a match when the next byte of

the key is a null. That way you can search for

SMITH,J. or SMITH, or even all the S's. That's

very helpful when you aren't sure about the

spelling of a name. Program 1 in the previous

article illustrates this search technique.

Bitmapping is not hard. You can do it in

machine language, but there is no particular ad

vantage in doing so, except saving program space.

The byte in question is zeroed and then the nth

power of two is added to it whenever you want

the bit in the nth position set. You can clear the

same bit by subtracting. Be sure the bit is set before

you do any subtracting and vice versa, and be

sure it is clear before setting it. You must arrange

it so the user cannot inadvertently set a bit twice

subject, computers in education. We' ll assign the 
subject of educa tion a bina ry 0100 0000 (or integer 
64) . A computer subject, remember, was assigned 
10000000 (128). A book dealing w ith computers 
and educa tion would then be 1100 0000 (192). 
Our sea rch sta tement would be: 

IF SU AND 192 THEN n 

• Obviously, if you use this method , you' ll 
have to be very thorough in creating your index. 
No matter wha t method of indexing you choose, 
do it carefully - your sea rch speed and accuracy 
depend on it. 

If you choose not to use the bitmapping 
method , a word of caution is in order: be sure to 
w rite the da ta that makes up your index fil e(s) 
also in the records themselves. You may la ter decide 
to change the fo rmat of an index file to rewrite a 
search routine . Maybe you will be fo rced to do 
this to accommodate an index file you found you 
needed . The easiest way to crea te the new index 
file is to read it item by item from the disk and 
assemble the index tha t way, ra ther than to type 
it in by hand. The accuracy will be much grea ter. 
Remember that one wrong bit in an index makes 
the record it refers to "invisible" to a sea rch. 

System Input Problems 
Now for the problems with input. You want a 
system which is easy to use. This means giving 
cues that tell the use r w hat is going on. One way 
is to use the top one or two lines on th e screen to 
indica te w hat the progra m is doing or expecting 
at all times. Another important fea ture is to make 
the screen format logica l and easy to understand . 

Finally, w hen in pu tting new records, there 
should be am ple opportunity to edit, erase, 
change, or abort without disturbing or crashing 
the program . 

Some computers, including my CBM, ca nnot 
hanclle a string input con taining commas. The 
opera ting system looks fo r these delimi ters in an 
input string. When I input titles of publica tions, 
commas are important punctuation. That means I 
have to use a roundabout way of getting the string 
in without having it cut off at the comma . There 
are several ways of doing thi s. You ca n use GET 
and assemble the string byte by byte. 

I have used a nice rou tine for Commodore 
equipment w ritten by Jerry Dunmire (COMPUTE!, 
December 1981). This rou tine takes up to 80 char­
acters in a string w hich can con tain any symbols 
you want. If the SO-character limit is exceeded , 
you can tell by the value of ST, a status byte in the 
operating system. Problems like this should 
be handled at the outset. Make the system easy to 
use. A little frustratio n becomes a big one w hen 
you are typing in data. Having to substitute some­
thing else for commas would be very frustrating . 
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O ne thing to remember in connection w ith 
input is that the program must " know" at all times 
the number of records on the disk and the length 
of each index fil e. When you enter a new record , 
it must go into the very next empty loca tion on 
the disk. The new record 's index words must be 
put a t the end of the appropriate index files. The 
way to save this information from one run to the 
next is to have a register pointing to the next record 
number. Inputting a new record w ill cause the 
register to be incremented by one. When you 
SAVE the index fi les, yo u should also SAVE this 
register and if the regis ter is adjacent to the index 
files, you can save them all at once. 

Writing The Input 
Any writi ng of da ta should be done as it is input. 
For example, if there is to be a change fro m ASCII 
letters (or in my case, PETSCII), then that ought 
to be done when the time delay is 'not objection­
able. After you type a name, and a fter you have a 
chance to edit it, you should be asked to give a 
final approval. Once this is given, the program 
ought to translate parts of the input before w riting 
(sending the input) to the disk. This might take a 
few seconds, bu t if you are typing records from a 
list or ca rd file, you w ill be reading the next item 
or moving the pointer on the copy stand w hile 
this goes on. . 

For example, thi s is how I handle my index 
fil e of authors. O n the disk, the author's name is 
in capital and lowercase, last name firs t, with 
commas and periods after ini tia ls. In the index 
fil e all letters a re written as pseudo-ASCII caps, 
and the index word ends w ith the eighth letter of 
the last name. To make pseudo-ASCII , all you 
need to do is shorten each ASCII byte to five bits 
w ith " AND 31" (or AND #$1 F). If the las t name 
is shorter than eight letters, Ile t the following 
comma and initials appear, too. The key used in 
sea rching for an au thor is also changed to pseudo­
ASCI! caps. After the last letter, the extra by tes, if 
any, are nulls. As mentioned, the sea rch p rog ram 
then considers it a match when the next byte of 
the key is a null . That way you can ·search for 
SMITH,]. or SMITH, or even all the S's . That's 
very helpful w hen you a ren' t su re about the 
spelling of a name. Program 1 in the previous 
article illustrates this search technique. 

Bitmapping is not hard . You can do it in 
machine language, but there is no particu lar ad ­
van tage in doing so, except saving p rogram space. 
The byte in question is zeroed and then the nth 
power of two is added to it whenever you want 
the bit in the nth position set. You can clear the 
same bit by subtracting. Be sure the bit is set before 
you do any subtracting and vice versa, and be 
sure it is clear before setting it. You must arrange 
it so the user cannot inadvertently set a bit twice 



Complete Personal Accountant:
we've made the best
much more friendly.

If you have any doubts that we offer the best and

most complete personal financial package available,
look over the features listed below. Now we have

the only package with full screen editing for Atari

400/800? TRS-80 COLOR, Commodore 64* and
VIC-20; the ability to move the cursor in any direc

tion makes our accountant-designed package a

even more friendly than before. No one else

offers all of these:

1. CHECKBOOK MAINTENANCE- *

automatically balances your checkbook j&
with each entry; manages checks,

charges, deposits, and interest quick

ly and accurately.

2. CHART OF ACCOUNTS-
maximum of user flexibilty with

up to 99 accounts plus 9 sub- A

categories may be defined.

3. CHECK SEARCH-mul-
ti-reference; tracks items

on every field including

tax deductibles.

4. NET WORTH/

INCOME/EXPENSE

STATEMENT-

know-exactly-

where-you-stand

program generates

statements with the

touch of a key.

5. DETAIL & SUMMARY

BUDGET ANALYSIS-an

absolute necessity in financial

planning.

6. CHECK WRITER-prints
personalized checks**

7. PAYMENTS/APPOINTMENTS CALENDAR-

monthly displays of up to 250 bills and 200

appointments.
8. COLOR GRAPH DESIGN PACKAGE-graphs

all monthly files.

9. MAILING LIST—maintains all records, sorts by

name or zip, allows add/change/delete.

10. FRIENDLY USER MANUAL-complete

with indexing, flow charts and diagrams; the

l most thorough documentation on the

^ market.
This all adds up to the finest personal

financial system available—compre

hensive enough for a small business.

^ Less than one hour of data input

per month will allow this menu-

driven package to help you

^ handle your finances with a

lot more fun than drudgery.

Plus, ours is the only

^ expandable system; pur

chase the package in

sections and add on

l as your financial

needs grow. Fea

tures 1,2,3 and 6:

$39.95 diskette,

S36.95 cassette; Fea
tures 4 and 5: $29.95

diskette, $26.95 cassette;

Features 7,8 and 9: $29.95

diskette, $26.95 cassette; or

save S19.90 or S15.90

respectively by buying the

entire system for S79.95 dis
kette, $74.95 cassette.

ange without notice. See your local dealer or order direct. New catalog available.
Add 53.00 for postage and handling. Credit card orders call toll free-

1-800-334-SOFT
DEALER INQUIRIES INVITED

programmer's
a division of lULtLTCMSJ __

p.o. box 3470, dept. C, chapel Mil, north Carolina 27514,919-967-0861

1~~~~"<iOi::;;)~ notice. See your local dealer or order direct. New catalog availabfe. 
/. postage and handling. Credit card orders call toll free: 

·1-800-334-80rl 
DEAT·ER INQUIRIES INVITED 

progranuner's~l£TI,i1lm10@ 
a division of 0 0 

p.o. box 3470, dept. C, chapel hill, north carolina 27514, 919-967-0861 



Routine To Set Bits In An Index Word.

(This routine is based on Y/N response with cursor

moving down list on screen. You must arrange a

stop or wraparound when N gets to maximum

andP=7. SameatN=0:P=0.)

1. DIM the array IW(x) to nr of bytes in index

word.

Zero IW if not already done initially.

2. Print subjects in list on screen.

N = 0;P = 0 Zero byte nr and bit nr.

Print "cursor" opposite zeroth subject.

3. GET loop.

4. If SPACE, move cursor down: P = P + 1.

IFP = 8, thenN =N+ l;P = O.

5. If SHIFT-SPACE, move cursor up.

IFP= -1, thenN =N-l;P = 7.

6. If Y, then move cursor down.

If subject is marked, then GOTO 3.

Else, add 2 P to IW(N); mark subject.

7. If N, move cursor down.

If subject not marked, GOTO 3.

Else, subtract 2 P from IW(N); clear mark.

8. Other inputs invalid: GOTO 3.

or clear a bit that isn't set. The table shows a

routine for inputting subjects by bitmapping.

Particularly sticky situations can always be

handled with a table. An array with the existing

value for each value of the input is one way of

doing this: A(N) contains the value used forN,

the input value.

Editing The Files

By all means, make it easy to display a record

entered some time ago, edit the display, and write

the newly changed data in place of the original

record. If you use subroutines for inputting each

kind of data, this is easy to program.

For example, I have a subroutine that takes

as input an author's name, then when it's ac

knowledged to be correct, writes it in the correct

place on record "n" and also puts a corrected entry

in the author index file in the right place. The

record "n" may be an old one or the one we are

writing for the first time. All you need to do is

branch to such routines as one of the options given

on a menu at the top of the program. Some errors

will inevitably get by in your initial input. You

need a way to correct errors both at the input and

later as well.

Next issue we will outline the main program

and talk about other techniques. ®

THIS FUNNY-LOOKING LITTLE DEVICE
Introducing the Disc-Doubler,"' the funny-looking

amazing little device that actually doublesyour "floppy

disc"* capabilities! Just put a floppy disc in and ifs re

aligned for useon its "flip side!'It's that simple! And at just

S14.95 (plus s1.50 for postage and handling) if II pay for

itself the minute you use it! From Link Marketing, where

we looked at the problem from both sides...and found

a way to save you money!

CAN DOUBLE

YOUR DISC
CAPABILITIES!

Just *1495!
(plus $150 postage and handling- B.C. residents

add 6% tax).

IN CANADA:

write: Link Marketing

1480 West 58th Avenue, Vancouver, B.C. V6P IWS

Victor

Franklin

Apple

Atari

Vic 20

Commodore 64

Pet

CBM

VISA*

Pat Pend.

I -800-323-1717, operator 127

Illinois 1-800-942-8881, operator 127

or write: Link Marketing

219-lstAve. N., Suite 215, Seattle, WA 98109

214 COMPUTE! September 1983

Routine To Set Bits In An Index Word. 

(This routille is based on YIN response with cursor 
moving down list 011 screw. You must arrange a 
stop or wraparoulld whell N gets to maximum 
and P= 7. Same at N =O:P=O. ) 

1. DIM the array IW(x) to nr of bytes in index 
word. 
Zero IW if not already done initially. 

2. Print subjects in list on screen. 
N = O;P = 0 Zero byte nr and bit nr. 
Print "cursor" opposite zeroth subject. 

3. GET loop. 
4. If SPACE, move cursor down: P=P+1. 

IFP=8, then N = N +l;P=O. 
5. If SHIFT·SPACE, move cursor up. 

IF P=-l, then N = N-l;P = 7. 
6. If Y, then move cursor down. 

If subject is marked, then GOTO 3. 
Else, add 2 P to rW(N); mark subject. 

7. If N, move cursor down. 
If subject not marked, GOTO 3. 
Else, subtract 2 P from IW(N); clear mark. 

8. Other inputs invalid: GOTO 3. 

or clear a bit that isn' t set. The table shows a 
routine for inputting subjects by bitmapping . 

Particularly sticky situations can always be 
handled with a table . An array with the exis ting 
value for each value of the input is one way of 
doing th is: A(N) conta ins the value used for N, 
the inpu t va lue. 

Editing The Files 
By all means, make it easy to displa y a record 
entered some time ago, edit the di splay, and write 
the newly changed da ta in place of the original 
record. If you use subroutines for inputting each 
kind of data , this is easy to program. 

For example, I have a subroutine that takes 
as input an author' s name, then when it's ac· 
knowledged to be correct, writes it in the correct 
place on record " n" and a lso puts a corrected entry 
in the author index fil e in the rig ht place . The 
record " n" may be an old one or the one we are 
writing for the first time. All you need to do is 
branch to such routines as one of the options given 
on a menu a t the top of the program . Some errors 
will inevitably get by in your initial input. You 
need a way to correct e rrors both at the input and 
later as we ll. 

Nex t issue we will outline the main program 
and ta lk about other techniques. © 

THIS FUNNY-LOOKING LITTLE DEVICE 
Introducing the Disc·Doubler.'" the funny.looking 
amazing little device that actually doubles your "floppy 
disc'" capabilities! Just put a floppy disc in and irs reo 
aligned for use on its "flip side:' lrs that simple! And at just 
514.95 (plus s1.50 for postage and handling) irll pay for 
itself the minute you use itl From Link Marketing, where 
we looked atthe problem from both sides ... and found 
a way to save you money! 

CAN DOUBLE 
YOUR DISC 

CAPABILITIES! 
Just $14·95! 

(plus $1.50 postage and handling- B.C. residents 
add 6% tax). 

IN CANADA: 

write: Link Marketing 
1480 West 58th Avenue, Vancouver, B.C. V6P IWS 
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1-800·323-1717, operator 127 

Victor 
Franklin 
Apple 
Atari 
Vic 20 
Commodore 64 
Pet 
CBM 

Illinois 1-800-942-8881, operator 127 
or write: Link Marketing 
219·lst Ave. N., Suite 21 5, Seattle, WA 98109 



Driving
Commodore is
getting easier

Steer your way to greater efficiency and meet all your

administrative needs of the future with the SUPER

range of quality software.

Whether you want a fast and flexible database, a

comprehensive and easy to use word processor, or a

completely integrated office 'manager', Precision Soft

ware has the answer. With software that harnesses

the full power of the new Commodore "B" Business

Computer (known as the 700 in Europe).

Database manager for all business environments

where accurate and up-to-date information is the key

to success.

SUPERBASE sets new standards in flexibility and

ease of use, with large record sizes, fully re-definable

multi-screen record formats, spreadsheet-like

calculation facilities, fast 'B+ tree' keyaccess with

selective retrieval, transaction linking, sorting and fully

definable report formats. SUPERBASE can also be

linked to SUPERSCRIPT II.

Enhanced version of the popular full feature word

processor. Unrivalled table-handling with 240 column

wide screen, scrolling in all directions, arithmetic,

memory calculator, column manipulation and mail

merge with record selection. Comprehensive editing

and finish quality output formatting. Handles up to

2,100 lines of 80 column text. And it spells!

Versatile, fast, simple to learn and use,

SUPERSCRIPT II processes letters, quotations,

reports, mailshots and standard forms with

professional ease, enhancing presentation and

ensuring perfect copies every time.

Fast, effective spelling checker ensures 100%

typographic accuracy. An integral part of

SUPERSCRIPT II, SUPERSPELL checks documents

against a standard 30,000+ word dictionary and

displays a list of every unrecognised word.

SUPERSPELL handles both English and American

spelling variants. You can accept, ignore, correct or

add new words, building up your own dictionary

extension. SUPERSPELL also includes a word look- up facility.

The ultimate integrated office administration system,

with full records management, calculation, word

processing and spell checking.

SUPEROFFICE combines the database handling

of SUPERBASE with the document editing and

formatting power of SUPERSCRIPT II.

The availability of SUPERSCRIPT II as an integral

word processor enables lists selected from data files to

be used for mailshots, tables, standard forms and labels.

SUPEROFFICE includes a powerful programming capability,

enabling you to build up a library of your own programs.

System-wide help screens are supported by clear

comprehensive manuals and tutorials.

Choose an off-the-shelf application to suit your

business from a steadily expanding library.

Find out more about the Superseries range of

Software. Contact your local Commodore

Dealer or Precision Software at our U.K.

office.

Precision
Software

Precision Software Limited

Park House, 4 Park Terrace,

Worcester Park, Surrey, KT4 7JZ.

Telephone: 01-330 7166

Telex: 8955021. PRECIS G
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(J ulJeJr£pei!t Fast, eNective spelling checker ensures 100% 
otT r typographic accuracy. An integral part of 

SUPERSCRIPT II, SUPERSPELL checks documents Steer your way to greater efficiency and meet all your 
administrative needs of the future with the SUPER 
range of quality software. 

Whether you want a fast and flexible database, a 
comprehensive and easy to use word processor, or a 
completely integrated office 'manager', Precision Soft· 
ware has the answer. With software that harnesses 
the full power of the new Commodore "B" Business 
Computer (known as the 700 in Europe) . 

~ 
Database manager for all business environments 

'.Jt/~ where accurate and up-Io-date information is the key 
-,....-- to success. 

SUPERBASE sets new standards in flexibility and 
ease of use, with large record sizes, fully re-definable 
multi-screen record formats, spreadsheet-like 
calculation facilities, fast '8+ tree' keyaccess with 
selective retrieval , transaction linking, sorting and fully 
definable report formats. SUPERBASE can also be 
linked to SUPERSCRIPT II. 

g(llJe/L6'~ Enhanced version of the popular full feature word 
"T processor. Unrivalled table,handling with 240 column 

wide screen, scrolling in all directions, arithmetic, 
memory calculator, column manipulation and mail 
merge with record selection. Comprehensive editing 
and finish quality output formatting. Handles up to 
2,100 lines of 80 column text. And it spells! 

Versatile, fast, simple to learn and use, 
SUPERSCRIPT II processes letters, quotations, 
reports, mailshots and standard forms with 
professional ease, enhancing presentation and 
ensuring perfect copies every time. 

• against a standard 30,000+ word dictionary and 
displays a list of every unrecognised word. 
SUPERSPELL handles both English and American 
spelling variants. You can accept, ignore, correct or 
add new words, building up your own dictionary 
extension. SUPERSPELL also includes a word look· up facility. 

~ 
T~e ultimate integrated office administration system, 

(!JJh wIth fu ll records management, calculation, word 
cYf. processing and spell checking. 

SUPEROFFICE combines the database handling 
of SUPERBASE with the document editing and 
formatting power of SUPERSCRIPT II. 

The avai lability of SUPERSCRIPT II as an integral 
word processor enables lists selected from data flies to 
be used for mailshots, tables, standard forms and labels. 
SUPEROFFICE includes a powerful programming capability, 
enabling you to build up a library of your own programs. 
System·wide help screens are supported by clear 
comprehensive manuals and tutonals. 

Choose an oN·the·shelf application to suit your 
business from a steadily expanding library. 

Find out more about the Superseries range of 
Software. Contact your local Commodore 
Dealer or Precision Software at our U.K. 
office. 

~ 
Precision 
Software 

Precision Software Limited 
Park House, 4 Park Terrace, 
Worcester Park, Surrey, KT4 7JZ. 
Telephone: 01-330 7166 
Telex: 895502 1. PRECIS G 



ixing Graphics

Modes On The 64

Part
Sheldon Leemon

The two programs in the first part of this article (last

month's COMPUTE!) showed you how to have different

graphics modes simultaneously on the64screen. To con

clude this discussion of mixing modes, here is a machine

language program which uses a mixed graphics mode

display to demonstrate the raster interrupt.

The interrupt uses a table of values that are POKEd

into four key locations during each of the three

interrupts, as well as values to determine at what

scan lines the interrupts will occur. The locations

affected are Control Register 1, Control Register

2, the Memory Control Register, and Background

Color 0.

Control Register 1 (at location 53265) allows

the selection of extended background color text

mode, bitmap mode, screen blanking, and 24 or

25 rows of text. Control Register 2, at 53270, con

trols the selection of multicolor mode, and of a 38-

or 40-column display. The Memory Control Reg

ister (53272) allows you to select which portion of

VIC memory will be used for the video display

(screen memory), and which for the data that de

fines the shape of text characters. Background

Color Register 0 (53281) controls the background

color in text mode. More detailed information

about the bit assignments of these locations can be

found in Appendix O of the Commodore 64 User's

Guide and in the Programmer's Reference Guide.

The data for the interrupt routine is contained

in lines 49152-49276. Each of these line numbers

corresponds to the location where the first data

byte in the statement is POKEd into memory. If

you look at lines 49264-49276 of the BASIC pro

gram, you will see REMark statements that ex

plain which VIC-II registers are affected by the

DATA statements in each line. The numbers in

these DATA statements appear in the reverse

order in which they are put into the VIC register.

216 COMPUTE! September 1983

For example, line 49273 holds the data that will go

into Control Register 2. The last number, 8, is the

one that will be placed into Control Register 2

while the top part of the screen is displayed. The

first number, 24, is placed into Control Register 2

during the bottom part of the screen display and

changes that portion of the display to multicolor

mode.

The only tricky part in determining which

data byte affects which interrupt comes in line

49264, which holds the data that determines the

scan line at which each interrupt will occur. Each

DATA statement entry reflects the scan line at

which the next interrupt will occur. The first item

in line 49264 is 49. Even though this is the entry for

the third interrupt, this number corresponds to the

top of the screen (only scan lines 50-249 are visible

on the display). That is because after the third

interrupt, the next to be generated is the first in

terrupt, which occurs at the top of the screen.

Likewise, the last data item of 129 is used during

the first interrupt to start the next one at scan line

129, in the middle of the screen. Try experimenting

with these values to see what results you come up

with. For example, if you change the number 169

to 209, you will increase the text area by five lines

(40 scan lines).

Changing Effects

By changing the values in the data tables, you can

alter the effect of each interrupt. Change the 20 in

line 340 to 22, for example, and you will get lower

case text in the middle of the screen. Change the

first 8 in line 49276 to 24, and you will get multi

color text in the center window. Each of these table

items may be used in exactly the same way that

you would use the corresponding register, in order

to change background color, to obtain text or bit

map graphics, regular or multicolor modes, screen

blanking, or extended background color mode.

Mixing Graphics 
Modes On The 64 

Part II 
Sheldon Leemon 

The two programs ill the first part of this article (las t 
month's COMPUTE!) showed YOIl how to have different 
graphics modes simultaneously on the 64 scree/I. To con­
clude this discussion of mixing modes, here is a machine 
language program which uses a mixed graphics mode 
display to demonstrate the raster interrupt. 

The interrupt uses a table of va lues that are POKEd 
into four key locations during each of the three 
interrupts, as well as values to determine at what 
scan lines the interrupts will occur. The loca tion s 
affected are Control Register 1, Control Register 
2, the Memory Control Register, and Background 
Color O. 

Control Register 1 (at location 53265) allows 
the selection of extended background color text 
mode, bitmap mode, screen blanking, and 24 or 
25 rows of text. Control Register 2, at 53270, con­
trols the selection of multicolor mode, and of a 38-
or 40-column display . The Memory Control Reg­
ister (53272) allows you to select which portion of 
VIC memory will be used for the video display 
(screen memory), and which for the data that de­
fines the shape of text characters. Background 
Color Register 0 (53281) controls the background 
color in text mode. More detailed informa tion 
about the bit assignments of these locations can be 
found in Appendix 0 of the Commodore 64 User's 
Guide and in the Programmer's Reference Guide. 

The data for the interrupt routine is contained 
in lines 49152-49276. Each of these line numbers 
corresponds to the loca tion where the first data 
byte in the statement is POKEd into memory. If 
you look at lines 49264-49276 of the BASIC pro­
gram, you will see REMark statements that ex­
plain which VIC-II registers are affected by the 
DATA statements in each line. The numbers in 
these DATA statements appear in the reverse 
order in which they are put into the VIC register. 
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For example, line 49273 holds the data that will go 
into Control Registe r 2. The last number, 8, is the 
one tha t will be placed into Control Registe r 2 
while the top part of the screen is displayed. The 
first number, 24, is placed into Control Register 2 
during the bottom part of the screen display and 
changes that portion of the display to multicolor 
mode. 

The only tricky part in determining which 
data byte affects which interrupt comes in line 
49264, which holds the data that determines the 
scan line at which each interrupt will occur. Each 
DATA sta tement entry refl ects the scan line at 
which the next interrupt w ill occur. The first item 
in line 49264 is 49. Even though this is the entry for 
the third interrupt, this numbercorr.esponds to the 
top of the screen (only scan lines 50-249 are visible 
on the display). That is because after the third 
interrupt, the next to be genera ted is the first in­
terrupt, which Occurs at the top of the screen . 
Likewise, the last data item of 129 is used during 
the first inte rrupt to start the next one at scan line 
129, in the middle of the screen . Try experi menting 
with these va lues to see what results you come up 
with. For example, if you change the number 169 
to 209, you will increase the text area by five Lines 
(40 scan lines). 

Changing Effects 
By changing the values in the data tables, you can 
alter the effect of each interrupt. Change the 20 in 
line 340 to 22, for example, and you w ill ge t lower­
case text in the middle of the screen. Change the 
first 8 in line 49276 to 24, and you will get multi­
color text in the center window . Each of these table 
items may be used in exactly the same way that 
you would use the corresponding register, in order 
to change background color, to obtain text or bit­
map graphics, regular or multicolor modes, screen 
blanking, or extended background color mode. 



COMMODORE 64'
American Peripherals

GAMES

(on tape)

646 Pacacuda 19.95

650 Logger 19.95

651 Ape Craze 19.95

652 Centropod 19.95

653 Escape 19.95

641 Monopoly 19.95

642 Adventure #1 19.95

648 Galactic Encounter 9.

667 Yahtzee 14.95

671 Robot Blast 14.95

673 Moon Lander 14.95

676 Othello 14.95

686 Horserace-64 14.95

692 Snake 14.95

697 Football 14.95

819 Backgammon 24.95

822 Space Raider 19.95

846 Annihilator 19.95

842 Zwark 19.95

845 Grave Robbers 13.95

841 Pirate Inn Adv. 22.95

904 Shooting Gallery 14.95

816 Dog Fight 19.95

817 Mouse Maze 19.95

818 Ski Run 22.

820 Metro 22.

823 Sub Warfare 29.

838 Retroball 39.95

(cartridge)

839 Gridrunner 39.95

(cartridge)

825 Mine Field 13.

672 Dragster 14.95

662 Oregon Trail 14.95

679 3-DTicTacToe 14.95

655 Castle Advent. 14.95

ORDERING BLANK

To: American Peripherals

122 Bangor Street

Lindenhurst, NY11757

Ship to: Name

Street

Town, State.ZIP

□ Please send your complete

free of charge.

EDUCATIONAL

(on tape)

644 Type Tutor 19.95

645 Assembly Language

Tutor 14.95

687 Fractional Parts 14.95

902 Estimating Fractions 14.95

695 Tutor Math 14.95

870 Square Root Trainer 14.95

699 Counting Shapes 14.95

694 Money Addition 14.95

689 Math Dice 14.95

678 Speed Read 14.95

643 Maps and Capitals 19.95

645 Sprite Editor 19.95

904 Sound Synthesizer Tutor 19.

696 Diagramming

Sentences 14.95

690 More/Less 14.95

688 Batting AVERAGES 14.95

802 TicTacMath 16.95

904 Balancing Equations 14.95

905 Missing Letter 14.95

864 Gradebook 15.

810 French 1-4 80.

811 Spanish 1-4 80.

807 English Invaders 16.95

809 Munchword 16.95

812 Puss IN Boot 20.

813 Word Factory 20.

660 Hang-Spell 14.95

905 Division Drill 14.95

906 Multiplic. Drill 14.95

907 Addition Drill 14.95

908 Subtraction Drill 14.95

910 Simon Says 14.95

911 Adding Fractions 14.95

912 Punctuation 14.95

EDUCATIONAL

Series on disk

Computer Science (30 programs) S350

HS Biology (70 programs) $500

HS Chemistry (40 programs) S450

HS Physics (60 programs) S475

HS SAT Drill (60 programs) $99.

Elem. Social Studies (18 pr.) $225

Elem. Science (18 programs) $225

Elem. Library Science (12 pr.) $170

Librarians Package (4 utilities) $110

3rd Grade Reading (20 lessons) $99.

4th Grade Reading (20 lessons) $99.

5th Grade Reading (20 lessons) $99.

6th Grade Reading (20 lessons) $99.

Spanish Teaching (12 lessons) £95.

PARTS OF SPEECH (9 lessons) £95.

BUSINESS

(all on disk)

WORD PRO 3+ 95.00

DATAMAN-64 data base program. 49.95

PERSONAL FILING SYSTEM

(index card style) 19.95

HOME FINANCE 19.95

CYBER FARMER $195.

GA 1600 Accounting System 395.

PERSONAL TAX 80.

ACCOUNTS RECEIVABLE 22.

New York State Payroll 89.

MAILING LIST 24.

Manufacturing Inventory 59.

Stock Market Package 39.

Finance 16.95

ITEM DESCRIPTION PRICE

NY

uniy

64K catalog,

State Residents
artH 7V.o/ tovdUO / /4 /o IdX

Shipping $1.50

COD, add 1.50

If Canada or Mexico, add additional 2.00

Commodore 64 is a requested trademark of Commodore LTD. TOTAI AMOUNT

COMMODORE 641[ 
American Pulp-huals 

GAMES 
(on tape) 

646 Pacacuda 19.95 
650 Logger 19.95 
651 Ape Craze 19.95 
652 Centro pod 19.95 
653 Escape 19.95 
641 Monopoly 19.95 
642 Adventure #1 19.95 
648 Galactic Encounter 9. 
667 Yahtzee 14.95 
671 Robot Blast 14.95 
673 Moon Lander 14.95 
676 Othello 14 .95 
686 Horserace-64 14.95 
692 Snake 14.95 
697 Football 14.95 
819 Backgammon 24.95 
822 Space Raider 19.95 
846 Annihilator 19.95 
842 Zwark 19.95 
845 Grave Robbers 13.95 
841 Pirate Inn Adv. 22 .95 
904 Shooting Gallery 14.95 
816 Oog Fight 19.95 
817 Mouse Maze 19.95 
818 Ski Run 22 . 
820 Metro 22 . 
823 Sub Warfare 29 . 
838 Retroball 39 .95 

(cartridge) 
839 Gridrunner 39.95 

(cartridge) 
825 Mine Field 13. 
672 Dragster 14.95 
662 Oregon Trail 14.95 
679 3-D TicTacToe 14.95 
655 Castle Advent. 14.95 

ORDERING BLANK 
To: American Peripherals 

122 Bangor Street 
Lindenhurst, NY 11757 

EDUCATIONAL 
(on tape) 

644 Type Tutor 19.95 
645 Assembly Language 

Tutor 14.95 
687 Fractional Parts 14 .95 
902 Estimating Fractions 14 .95 
695 Tutor Math 14.95 
870 Square Root Trainer 14.95 
699 Counting Shapes 14.95 
694 Money Addition 14.95 
689 Math Dice 14.95 
678 Speed Read 14.95 
643 Maps and Capitals 19.95 
645 Sprite Editor 19.95 
904 Sound Synthesizer Tutor 19. 
696 Diagramming 

Sentences 14 .95 
690 More/Less 14.95 
688 Batting AVERAGES 14.95 
802 TicTac Math 16.95 
904 Balancing Equations 14.95 
905 Missing Letter 14.95 
864 Gradebook 15. 
810 French 1-4 80 . 
811 Spanish 1-4 80. 
807 English Invaders 16.95 
809 Munchword 16.95 
812 Puss IN Boot 20 . 
813 Word Factory 20. 
660 Hang-Spell 14.95 
905 Division Drill 14 .95 
906 Multiplic. Drill 14.95 
907 Addition Drill 14.95 
908 Subtraction Drill 14.95 
910 Simon Says 14.95 
911 Adding Fractions 14.95 
912 Punctuation 14.95 

Ship to : Name' ____ ______ __ _ 

EDUCATIONAL 
Series on disk 

Computer Science (30 programs) $350 
HS Biology (70 programs) $500 
HS Chemistry (40 programs) $450 
HS PhYSics (60 programs) $475 
HS SAT Drill (60 programs) $99 . 
Elem. Social Studies (18 pr.) $225 
Elem. Science (18 programs) $225 
Elem. Library Science (12 pr .) $170 
Librarians Package (4 utilities) $110 
3rd Grade Reading (20 lessons) $99 . 
4th Grade Reading (20 lessons) $99 . 
5th Grade Reading (20 lessons) $99 . 
6th Grade Reading (20 lessons) $99 . 
Spanish Teaching (12 lessons) $95 . 
PARTS OF SPEECH (9 lessons) $95. 

BUSINESS 
(all on disk) 
WORD PRO 3+ 95.00 
DATAMAN-64 data base program. 49.95 
PERSONAL FILING SYSTEM 
(index card style) 19.95 

HOME FINANCE 19.95 
CYBER FARMER $195. 
GA 1600 Accounting System 395 . 
PERSONAL TAX 80 . 
ACCOUNTS RECEIVABLE 22 
New York State Payroll 89 . 
MAILING LIST 24 . 
Manufacturing Inventory 59 . 
Stock Market Package 39 . 
Finance 16.95 

ITEM DESCRIPTION PRICE 

Street ____________ _ 

Town, State, ZIP _ _ _____ ____ _ _ NY State Residents 
only add 7 '1.% tax 

o Please send your complete 64K catalog, 
free of charge. 

Commodore 64 is a requested trademark of Commodore LTD. 

Shipping $1.50 
COD, add 1.50 

If Canada or Mexico, add additional 2.00 

TOTAL AMOUNT 



Machine Language Interrupt Routine

00012

00013

00014

00015

00016

00017

00018

00019

00020

00021

00022

00023

00024

00025

O0026

00027

00028

00029

00030

00031

00032

00033

00034

00035

00036

00037

00038

00039

00040

00041

00042

00043

00044

00045

00046

00047

00048

00049

00050

00051

00052

00053

00054

00055

00056

00057

00058

00059

00060

00061

00062

00063

00064

00065

00066

00067

00068

00069

00070

00071

00072

00073

00074

00075

00076

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

cooo

cooo

C001

C003

C006

C008

COOB

C00D

COOF

C012

C015

C017

C01A

C01A

C01D

C020

C023

C026

C026

C028

C02B

C02D

C03O

C031

C032

C032

C032

C035

C038

C03A

C03C

C03E

C040

C042

C044

C044

C046

C049

C04C

C04F

C052

C055

C058

C05B

C05E

C061

C064

C065

C067

C067

C068

78

A9

8D

A9

8D

A9

85

AD

8D

A9

8D

AD

8D

AD

8D

A9

8D

A9

8D

58

60

AD

8D

29

FO

C6

10

A9

85

A6

BD

8D

BD

8D

BD

8D

BD

8D

BD

8D

8A

FO

68

A8

7F

OD

01

1A

03

FB

70

12

18

11

14

6E

15

6F

32

14

CO

15

19

19

01

2B

FB

04

02

FB

FB

73

21

76

11

79

16

7C

18

70

12

06

DC

DO

CO

DO

DO

03

CO

03

CO

03

03

DO

DO

CO

DO

CO

DO

CO

DO

CO

DO

CO

DO

; VIC

SCROLY

RASTER

SCROLX

VMCSB

VICIRQ

IRQMSK

BGCOLO

CIAICR

i

INTNO
•

/

SETIRQ

7

RASIRQ

r

RAS1

J

INTRT

CHIP EQUATES

= $D011

= $D012

= $D016

= $D018

= $D019

= $D01A

= SD021

= $DC0D

= $FB

* =

SEI

LDA

STA

LDA

STA

LDA

STA

LDA

STA

LDA

STA

LDA

STA

LDA

STA

LDA

STA

LDA

STA

CL1

RTS

LDA

STA

AND

BEQ

DEC

BPL

LDA

STA

LDX

LDA

STA

LDA

STA

LDA

STA

LDA

STA

LDA

STA

TXA

BEQ

PLR

TAY

$cooo

#$7F

CIAICR

#01

IRQMSK

#03

INTNO

RASTBL

RASTER

#24

SD011

$314

OLDIRQ+1

$315

OLDIRQ+2

#<RASIRQ

$314

#>RASIRQ

$315

VICIRQ

VICIRQ

#01

INTRT

INTNO

RAS1

#2

INTNO

INTNO

COLTBL,X

BGCOLO

CR1TBL,X

SCROLY

CR2TBL,X

SCROLX

HEHTBLfX

VMCSB

RASTBL,X

RASTER

OLDIRQ

CONTROL REGISTER 1

RASTER LOCATION

CONTROL REGISTER 2

V/C BASE ADDRESS

■LATCHES ON IRQ FROM VIC

■VIC IRQ ENABLE

BACKGROUND COLOR 0

INTERRUPT CONTROL

>INTERRUPT COUNTER

;DISABLE ALL INTERRUPTS

;DISABLE CIA INTERRUPTS

;ENABLE RASTER IRQ

^-INITIALIZE INTERRUT NO.

;SET SCAN LINE OF TOP RIRQ

;SET HIGH BIT OF RIRQ SCAN LINE

;SAVE OLD IRQ VECTOR AND

;MODIFY OLDIRQ TARGET ADDRESS TO

;INSURE AGAINST CHANGE IN ADDRESS

;OF NORMAL INTERRUPT.ROUTINE

;SET IRQ VECTOR

;TO USER ROUTINE

;RE-ENABLE INTERRUPTS

;CLEAR VIC INTERRUPTS

;IS RASTER THE SOURCE OF IRQ?

;NO, EXIT

;NEXT INTERRUPT

;NOT LAST INTERRUPT

;LAST INTERRUPT, RESET COUNTER

;SET BACKGROUND COLOR

;SET CONTROL REG 1

;SET CONTROL REG 2

;SET MEMORY CONTROL

;RESET INTERRUPT SCAN LINE

;LAST INTERRUPT EXITS

;THROUGH OLD VECTOR

;RESTORE STACK
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00012 0000 
00013 0000 
00014 0000 
00015 0000 
00016 0000 
00017 0000 
00018 0000 
00019 0000 
00020 0000 
00021 0000 
00022 0000 
00023 0000 
00024 0000 
00025 0000 
00026 COOO 
00027 COOO 78 
0002 8 COOl A9 7F 
00029 C003 80 00 DC 
00030 C006 A9 01 
00031 C008 80 lA DO 
00032 COOB A9 03 
00033 COOO 85 FB 
00034 COOF AD 70 CO 
00035 C012 80 12 DO 
00036 C015A9 18 
00037 C01 7 80 11 DO 
00038 COlA 
00039 COlA AD 14 03 
00040 COlD 80 6E CO 
00041 C020 AO .15 03 
00042 C023 80 6F CO 
00043 C026 
00044 C026 A9 32 
00045 C028 80 14 03 
00046 C02B A9 CO 
00047 C020 80 15 03 
00048 C030 58 
00049 C031 60 
00050 C032 
00051 C032 

; VIC CHIP EQUATES 
; 
SCROLl{ 
RASTER 
SCROLX = 
VMCSB 
VICIRQ 
IRQMSK = 
BGCOLO = 
CIAICR 

$0011 
$0012 
$0016 
$0018 
$0019 
$OOlA 
$0021 
$OCOO 

; 
I NTNO 

; 
SET IRQ 

; 

= $FB 

• 
SEI 
LOA 
STA 
LOA 
STA 
LOA 
STA 
LOA 
STA 
LOA 
STA 

$COOO 

#$7F 
CIAICR 
#01 
IRQMSK 
.03 
INTNO 
RASTBL 
RASTER 
#24 
$0011 

LOA $3 14 
STA OLOIRQ+ l 
LOA $3 15 
STA OLOIRQ+ 2 

LOA 
STA 
LOA 
STA 
CL[ 
RTS 

'<RASIRQ 
$314 
')RAS IRQ 
$315 

00052 C032 AD 19 
00053 C035 80 19 
00054 C038 29 01 
00055 C03A FO 2B 
00056 C03C C6 FB 
00057 C03E 10 04 
00058 C040 A9 02 
00059 C042 85 FB 
00060 C044 

DO RASIRQ 
DO 

LOA VICIRQ 
STA VICIRQ 
AND . 01 
BEQ INTRT 
OEC INTNO 
BPL RASI 
LOA .2 

00061 C044 A6 
00062 C0 46 BO 
00063 C049 80 
00064 C04C BO 
00065 C04F 80 
00066 C052 BO 
00067 C055 80 
00068 C058 BO 
00069 C05B 80 
00070 C05E BO 
00071 C06l 80 
00072 C064 8A 
00073 C065 FO 06 
00074 C067 

FB 
73 CO 
21 DO 
76 CO 
11 DO 
79 CO 
16 DO 
7C CO 
18 00 
70 CO 
12 00 

00075 C067 68 
00076 C068 A8 
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RASI 

; 
INTRT 

STA INTNO 

LOX INTNO 
LOA COLTBL,X 
STA BGCOLO 
LOA CRITBL,X 
STA SCROLY 
LOA CR2TBL,X 
STA SCROLX 
LOA MEMTBL, X 
STA VMCSB 
LOA RASTBL,X 
STA RASTER 
TXA 
BEQ OLOIRQ 

PLA 
TAY 

;CONTROL REGISTER 1 
; RASTER LOCATION 
;CONTROL REGISTER 2 
;V/ C BASE ADDRESS 
;LATCHES ON IRQ FROM VIC 
;VIC IRQ ENABLE 
;BACKGROUNO COLOR 0 
;INTERRUPT CONTROL 

;INTERRUPT COUNTER 

; OISABLE ALL INTERRUPTS 

;OISABLE CIA INTERRUPTS 

; ENABLE RASTER IRQ 

; INITIAL[ZE INTERRUT NO. 

;SET SCAN LI NE OF TOP RI RQ 

;SET HIGH BIT OF RIRQ SCAN LINE 

;SAVE OL D IRQ VECTOR AND 
;MOOIFY OLOIRQ TARGET ADDRESS TO 
;INSURE AGAINST CHANGE IN ADDRESS 
; OF NORMP.L INTERRU PT . ROUTINE 

;SET IRQ VECTOR 
;TO USER ROUTINE 

;RE-ENABLE INTERRUPTS 

;CLEAR VIC INTERRUPTS 
;IS RASTER THE SOURCE OF IRQ? 
;NO , EXIT 
;NEXT INTERRUPT 
;NOT LAST INTERRUPT 
;LAST INTERRUPT, RESET COUNTER 

; SET BACKGROUND COLOR 

;SET CONTROL REG 1 

;SET CONTROL REG 2 

;SET MEMORY CONTROL 

;RESET INTERRUPT SCAN LINE 

;LAST INTERRUPT EXITS 
;THROUGH OLO VECTOR 

; RESTORE STACK 



COMMODORE64S

SHOOTING GALLERY

• 100% MACHINE

• REAL TIMEMUSIC

• COLORFUL SCROLLING GRAPHICS

• GOOD PI A} ABILITY

$23.95

CLIMBER

100% MACHINE CODE

ARCADE QCALITY GRAPHICS

EXTENDED REAL TIME MUSIC

EXCITING AMMA TED SPRITES

«,« 524.95

SPEC/Fi CASSETTEOR OISK

V.V. RESIDENTS PLEASEADD 7Mb SALES TAX

PLtASE ADDSJMSHIPPING AND HANDLING,

PREPAID (CHECK OF HONEi t>tWW)l)H < 0.1). O\l t

SOFTWARE ACTHORS MASTED
PO.Box 170 Coram
New York 11727 (516)1324390 °laler inquiries invited

Tim€U)OR|<5

ATTENTION

C-64 PROGRAMMERS!
If you have a professional quality unique computer

program ready to go lor ihe Commodore 64. we would

like to discuss with you the possibility ol publishing your

entertainment, educational or home small business

program for distribution on a national basis.

Timeworks is a nalional publisher and distributor of

Commodore G4 {& other) Software with over 100 field

Sales Representatives servicing mass merchants and

large retail chains in all 50 States and Canada. Our

products are sold in over 1000 retail outlets, computer

stores and chain stores. (And that doesn't even include

mail order.)

Timeworks prides itself on quality software and effective

merchandising. Our programs are both User smart and

fulfill a specific need. Entertainment software always

includes that special element lo capture the player's

interest. Our software packaging is accepted as some ol

the most creative in the industry and we keep our overall

product quality at the highest level.

There is a great demand for Commodore 64 Software. If

you feel your program meets our standards, well pay

you generous royalties and fringe benefits for accepted

works. Lei Timewofks put your program in maior stores

across Ihe country.

For more information, feel free to contact me on our

Programmers' Hot Line, or write to Vic Schiller. Vice

President. Development

Programmers

800-323-9755

"REALLY FOXY

IS BEING LETTER PERFECT'

WORDPROCESSOR

FOR THE COMMODORE 64

ALSO CHECKS YOUR SPELLING!

SCRIPT 64
Suggested Retail: $99.95

Contact Your Nearest Commodore Dealer Today ...

You'll Be So Glad You Did!

Distributed By:

COMPUTER
MARKETING services inc

300 W. Marlton Pike

Cherry Hill. New Jersey 08002

[609]795-9480

Commodore 64 is a trademark of Commodore Electronics Limited Script 64 is a trademark of Richvale Telecommunications

p: .. . ~~ COMMOOOR£64:: 

SHOOTING GALLERY 
100% .\IA CIIIN6 COlJ f; 
HEA l. rlMJ:: M U .... I C 
COI.ORFUI. SCHOI. I.I,W; GRAI'IIICS 
(;aoo l' I.A t' AS/U TI ' 

1 1"JIII 

/II' ~ $23.95 

----------KOOKY CLIMBER 

1m MACIiIN E COD E 

• A RCA DE QUA LITY GRA PHICS 
• f.',\ 'Tf.WOEV HEA L TIME M USI C 
• EXClTIN(,' ANIM A TEl) SI'HITES 

"''' $24.95 

~P£CII' I' C __ SSI:IT£ OR DIS"; 

,'\. r. H£S/lJ/~\" rs I'L£AS£ A /H } 1' .S< SA U ;S TA X 

1'1.£4.'11; A i m Sl.1H1 !UlII'I'I,\'C A.\/J lIAS m .I' C. 

PIII:I'AII) /CIIIX '" OR .itO"£! (JHIJF..HI ON C.O.I). 0"'.1' 

S OFTWA R E A UT'lJORS "'ANn'V P.O.Box 170 Coram 
New York 11727 (516} 7.11.3390 DlAUR HIQUI R.ES IN VI TED 

the . 

TIMEWORKS INC 

405 Lake Cook Road Deerfield IL 60015 

"REALLY FOXY 
IS BEING LETTER PERFECT" 

WORDPROCESSOR 
FOR THE COMMODORE 64 ™ 

ALSO CHECKS YOUR SPELLING! 

SCRIPT 64'· 
Suggested Reta i l: $99.95 

Contact Your Nearest Commodore Dealer Today ... 

Distributed By: lJ~ 8 
COMPUTER ~ 
MARKETING SERVICES INC. 

You'll Be So Glad You Did! 

300 W . Marl ton Pike 
Che r ry Hill . New Jersey 08002 

[609J 795-9480 
Commodore 64 IS a trademark of Commodore ElectroniCS Limited Script 64 IS a trademark of Richvale Telecommunications 



00077

00078

00079

00080

00081

00082

00083

00084

00084

00084

00085

00085

00085

00086

00086

00086

00087

00087

00087

00088

00088

00088

00089

00090

C069

C06A

C06B

C06C

C06D

C06D

C070

C070

C071

C072

C073

C074

C075

C076

C077

C078

C079

C07A

C07B

C07C

C07D

C07E

C07F

C07P

68

AA

68

40

4C

31

AA

81

00

06

00

3B

IB

3B

18

08

08

18

14

18

PLA

TAX

PLA

RTI

r

31 EA OLDIRQ JHP $EA31 ;OLD IRQ—ADDRESS MODIFIED ABOVE

i

RASTBL .BYT 49 ,170 ,129;SCAN LINE OF NEXT INTERRUPT

COLTBL ,BYT 0,6,0 ;BACKGROUND COLORS

CR1TBL .BYT 59,27,59 ;CONTROL REGISTER 1 VALUES

CR2TBL .BYT 24,8,8 ;CONTROL REGISTER 2 VALUES

MEMTBL .BYT 24,20,24 ;MEMORY CONTROL REGISTER VALUES

.END

WE mflKE A GREAT CRSE
FOR VOUR COmPUTER.

One size does not fit all. Our cases are designed for specific hardware

configurations. When you put your computer in our case, it fits hand-in-glove.

Once your equipment is safely inside the attache-style carrying case, it never has

to be taken out again. To operate, simply remove the lid and connect the power.

To store your computer, disconnect the power, enclose your disks, working papers,

and manuals in the compartment provided, and attach the lid. It's as easy as that.

• AP101 Apple II with Single Drive $109

• AP102 Apple II with Two Disk Drives 119

• AP103 Apple II 9-inch Monitors Two Drives 129

• AP104 Apple ill, Two Drives & Silentype Printer 139

• AP105 13"Black&WhiteMonitorwithAccessories 99

• AP106 AmdekColorl, llorlll Monitor 119

• FR152 Franklin Ace 1000 or 1200 with Two Drives 119

• FR153 Franklin Ace 1000 or 1200 with Two Drives & 9" Monitor... 139

• RS201 TRS-80 Model I Computer, Expansion Unit & Drives 109

• RS204 TRS-80 Model III 129

• AT301 ATARI 400 or 800 Computers with Peripherals 109

• P401 Paper Tiger Printer {400/445/460} 99

• P402 Centronics 730/737 & Radio Shack Printer 89

• P403 Epson MX70 or MX80, Microline 82A Printer or Color

Computer 89

• P404 Epson MX100 Printer 99

• P405 IDS560or Prism 132 Printer 109

• P406 C.ltohStarwriter/PrintmasterF-10 Printer 119

• P407 Okidata Microline 83A or 84 Printer 99

• P408 C. Itoh Prowriter2 Printer 99

IB502

IB5O1

• P409 C. Itoh Prowriter (Apple Dot Matrix) or NEC PC8023 Printer

• IB501 IBM Personal Computer with Keyboard

• IB502 IBM Monochrome Monitor

• HP601 HP41 with Accessories

• CM702 Commodore 64 (or Vic 20) with One Drive

• CM703 Commodore Model 64 with Two Drives

• CM704 Commodore Model 64 with Dataset

• NS010 North Star Advantage

• CC80 Matching Attache Case {5")

• CC90 Matching Attache Case (3")

• CC91 Matching Accessories Case (5W Diskettes, Paper, etc.)...

• CC92 5.25" Diskette Case (Holds 75 Diskettes)

• CC50 Case Cart

89

129

99

99

119

129

109

139

85

75

95

49

79

CALL TOLL FREE: (800) 848-7548

Computer Case Company, 5650 Indian Mound Court, Columbus, Ohio 43213 (614) 868-9464
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00077 C069 68 PLA 
00078 C06A AA TAX 
00079 C06B 68 PLA 
00080 C06C 40 RTI 
00081 C06D ; 
00082 C06D 4C 31 EA OLDIRQ JMP $EA31 ;OLD IRQ--ADDRESS MODIFIED ABOVE 
00083 C070 
00084 C070 31 RASTBL . BYT 49,170,129;SCAN LINE OF NEXT INTERRUPT 
00084 con AA 
00084 C072 81 
00085 C073 00 COLII'BL .BYT 0,6,0 ;BACKG ROU ND COLORS 
00085 C074 06 
00085 C075 00 
00086 C076 3B CRITBL .BYT 59,27,59 ; CONTROL REGISTER 1 VALUES 
00086 C077 IB 
00086 C078 3B 
00087 C079 18 CR2TBL .BYT 24,8,8 ;CONTROL REGISTER 2 VALUES 
00087 C07A 08 
00087 C07B 08 
00088 C07C 18 MEMTBL .BYT 24;20,24 ;MEMORY CONTROL REGISTER VALUES 
00088 C07D 14 
00088 C07E 18 
00089 C07F 
00090 C07F .END 

~~,~ WE mAHE A GREAT CASE 

~one size does not fit all . Our cases are designed for specific hardware 
configurations. When you put your computer in our case, it fits hand-in-glove. 

Once your equipment is safely inside the attache-style carrying case, it never has 
to be taken out again. To operate, simply remove the lid and connect the power. 
To storeyour computer, disconnect the power I enclose your disks, working papers, 
and manuals in the compartment provided, and attach the lid. It's as easy as that. 

o AP10l Apple II with Single Drive ............ . .... . ......... S109 
o AP102 Apple II with Two Disk Drives . . . . . . . . . . . . . . . . . . . . . . .. 119 
o AP103 Apple 119·lnch Monitor & Two Drives . . . . . . . . . . . . . . . . . 129 
o AP104 Apple III , Two Drives & Silentype Printer 139 
o AP105 13" Black & White Monitorwith Accessories . 99 
o AP106 AmdekCOlor I, ll or III Monitor. .. .. . ............ 119 
o FR152 Franklin Ace 1000 or 1200 with Two Drives ........ .. ... 119 
o FR153 Franklin Ace 1000 or 1200 with Two Drives & 9" Monitor . .. 139 
o RS201 mS-80 Model l Computer, Expansion Unit & Drives ... 109 
o RS204 TRS-80 Model III ............... . ................. 129 
o AT301 ATARI400 or 800 Computers with Peripherals. . . . 109 
o P401 Paper Tiger Pri nter (400/445/460) . . . . . . . . . . . . . . 99 
o P402 Centronics 7301737 & Rad io Shack Printer ..... . 89 
o P403 Epson MX70 or MX80, Micro line 82A Printer or Color 

Computer. .. .. .. ......... 89 
Epson MX100 Printer . . . . . . 99 
IDS560 or Prism 132 Printer . .. ...... .. . 109 

o P404 
o P405 
o P406 C. Itoh Starwriter/Printmaster f.1 0 Printer.. ... . .. . . .. 119 
o P407 Dkidata Microline B3A or 84 Printer 99 
o P408 C. Uoh Prowriter2 Printer ..... .. . .. . ........... 99 

18502 

o P409 
o IB501 
o IB502 
o HP601 
o CM702 
o CM703 
o CM704 
o NS010 
o CCBO 
o CC90 
o CC91 
o CC92 
o CC50 

18501 

C. Itoh Prowriter (App le Dot Matrix) or NEC PC8023 Printer 89 
IBM Personal Computer with Keyboard . . . . . . . . . . . . . . .. 129 
IBM Monochrome Monitor. . . . . . . . . . . . . . . . . . . . . . . . . . 99 
HP41 with Accessories . . ......... . ..... 99 
Commodore 64 (or Vic 20) with One Drive . . . . . .• .. .. . 119 
Commodore Model 64 with Two Drives . . . . . . . . . . . . . . . 129 
Commodore Model 64 with Dataset . 109 
North Star Advantage .. .. .. .. . .. .. .. ... 139 
Matching Anache Case (5") . . . . . . . . . . . 85 
Matching Anache Case (3") .. . . .. ...... .. .... .. . 75 
Matching Accessories Case (5'ff Diskenes, Paper, etc.) . . . 95 
5.25" Diskene Case (Holds 75 Diskenes) . . . 49 
Case Cart .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 79 

CALL TOLL FREE: (800) 848-7548 
Computer Case Company, 5650 Indian Mound Court, Columbus, Ohio 43213 (614) 868-9464 
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PROGRAMMING THE Tl
C. Regena

Subscripted Variables

TI BASIC allows variable names to be subscripted,

or used in arrays of up to three dimensions. Ex

amples of subscripted variables are A(l),

ING$(2,6), andN<7,2,8).

Both numeric and string variables may use

subscripts, which are written as numbers in

parentheses after the variable name. The subscript

itself may be a numeric variable or numeric ex

pression. One constraint is that you cannot use

the same variable name both with and without a

subscript; that is, you cannot use the variable N

and the variable N(3).

Just Like Mailboxes

I often think of variables as a mailbox system in

memory:

A B

Here are two variables, named A and B. Initially,

they each have the value of zero. As your program

runs, you may assign values to these boxes. Sup

pose you have the statements:

100 B = 7

150A =

The computer will put the value 7 in B's mailbox,

then any later statement using B will simply use 7

in the formula instead of B. Line 150 says to add 1

to the value that is currently in A, then place the

new value in A.

Some mailboxes are larger than others, and I

compare these to subscripted variables. You might

think of it as a big box for the Smith family - the

first part of the box for John, the second part for

James, and the third part for Jeremy. Here is our

mailbox again:

A B

The C box actually holds two values, which are

written in TI BASIC as C(l) and C(2).

Boxes can be even larger - representing 1, 2,

or 3 "dimensions," or using 1, 2, or 3 numbers in

the subscripts. C{2) is the second element in the

one-dimensional array of C above. N(2,4) would

be an element in a two-dimensional array. X(3,4,2)

would be an element in a three-dimensional

array.

Arrays Are Workhorses
Arrays or subscripted variables can make a com

puter program more efficient in many cases. If

you use a process several times, it may be worth

using a variable with a subscript rather than

several variables.

For example, suppose you are using your

computer to sort a list of 25 students with their

scores on a particular test. You could use the fol

lowing method:

200 INPUT A$,A (FIRST STUDENT, SCORE)

210 INPUT B$,B (SECOND STUDENT, SCORE)

220 INPUT C$,C (THIRD STUDENT, SCORE)

ETC., FOR 25 STUDENTS

(SORT ROUTINE USING 25 VARIABLES)

600 PRINT A,A?

610 PRINT B,B$

620 PRINT C,C$

ETC., FOR 25 SORTED SCORES AND STUDENTS.

Using arrays or subscripted variables, you

could INPUT the names as the N$ array and the
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CRegeno 

Subscripted Variables 

TI BASIC allows variable names to be subscripted, 
or used in arrays of up to three dimensions. Ex­
amples of subscripted variables are A(1), 
ING$(2,6), and N(7,2,8). 

Both numeric and s tring va riables may use 
subscripts, which are written as numbers in 
parentheses after the variable name. The subscript 
itself .may be a numeric variable or numeric ex­
pression. One constraint is that you cannot use 
the same variable name both with and without a 
subscript; that is, you cannot use the variable N 
and the va riable N(3). 

Just Like Mailboxes 
I often think of variables as a mailbox sys tem in 
memory: 

GEJ 
Here are two variables, named A and B. Initially, 
they each have the va lue of zero. As your program 
runs, you may assign values to these boxes. Sup­
pose you have the statements: 

100 B=7 
150 A=A+1 

The computer will put the value 7 in B's mailbox, 
then any later statement using B w ill simply use 7 
in the formula instead of B. Line 150 says to add 1 
to the value that is currently in A, then place the 
new value in A. 

Some mailboxes a re larger than others, and I 
compare these to subscripted va riables. You might 
think of it as a big box for the Smith fam ily - the 
first part of the box for John, the second part for 
James, and the third part for Jeremy. Here is our 
mailbox again: 

The C box actually holds two values, which are 
written in TI BASIC as C(1) and C(2). 

Boxes can be even larger - representing 1, 2, 
or 3 "dimensions," or using 1, 2, or 3 numbers in 
the subscripts. C(2) is the second element in the 
one-dimensional array of C above. N(2,4) wou ld 
be an element in a two-dimensional array. X(3,4,2) 
wouli'! be an element in a three-dimensional 
array. 

Arrays Are Workhorses 
Arrays or subscripted variables can make a com­
puter program more efficient in many cases. If 
you use a process several times, it may be worth 
using a variable with a subscript rather than 
several variables. 

For example, suppose you are using your 
computer to sort a list of 25 s tudents with their 
scores on a particular test. You could use the fol­
lowing method: 

200 INPUT A$,A (FIRST STUDENT, SCORE) 
210 INPUT B$,B (SECOND STUDENT, SCORE) 
220 INPUT C$,C (THIRD STUDENT, SCORE) 

ETC., FOR 25 STUDENTS 

( SORT ROUTINE USING 25 VARIABLES) 

600 PRINT A,A$ ' 
610 PRINT B,B$ 
620 PRINT C,C$ 

ETC., FOR 25 SORTED SCORES AND STUDENTS. 

Using arrays or subscripted variables, you 
could INPUT the names as the N$ array and the 
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corresponding scores in the SC array, sort, and

then print using this method:

200 FOR C=l TO 25

210 INPUT N?(C),SC(C)

220 NEXT C

(SORT ROUTINE)

600 FOR C=l TO 2 5

610 PRINT SC(C),N$(C)

620 NEXT C

Here is another example program that would

be considerably longer if you did not use sub

scripted variables. Lines 110-130 READ from

DATA a subject, a verb, and a phrase and put

them in the S$, V$, and P$ arrays. Lines 140-190

contain the data (you could combine data lines if

you wish). For the first time through the loop,

S$(l) would be "I", V$(l) would be "RAN", and

P$(l) would be "TO OUR HOUSE." S$(2) is "HE",

V$(2) is "WALKED", and P$(2) is "TO THE

STORE."; and so forth.

Line 200 uses the DEF function to define R6

as a random integer from 1 to 6. Each time R6 is

used in the program, the computer will choose a

random number from 1 to 6.

Line 210 clears the screen, and line 220 prints

a title. Lines 230-240 choose a random S$, a ran

dom V$, and a random P$ to make up a sentence

and print it. Line 250 returns to line 230 to repeat

the process until you press CLEAR.

100 REM RANDOM SENTENCES

110 FOR C=l TO 6

120 READ S?(C),V?(C),P5(C)

130 NEXT C

140 DATA I,RAN,TO OUR HOUSE.

150 DATA HE,WALKED,TO THE STORE.

160 DATA SHE,HOPPED,AROUND THE ROOM.

170 DATA IT,SPED,UP THE HILL.

180 DATA WE,ZOOMED,ACROSS THE GRASS.

190 DATA YOU,JUMPED,ALONG THE PATH.

200 DEF R6=INT(6*RND)+1

210 CALL CLEAR

220 PRINT "** RANDOM SENTENCES **":::

230 RANDOMIZE

240 PRINT :S$(R6);" ";V$(R6);(1 ";P$(R6)

250 GOTO 230

260 END

Memory Reserved

As soon as you specify a variable name with a

subscript, the computer automatically reserves

memory for an array with that name. If you use a

variable D(3), the computer will automatically

reserve elements up to D(10). In two-dimensional

arrays, the computer will reserve up to N(10,10);

and in three-dimensional arrays, the computer

will reserve up to X(10,10,10).
If you need more than ten elements, use a

DIMension statement to clear enough space. For

example, for our 25 students and 25 scores in the

program discussed previously, we would need a

DIMension statement:

100 DIM N$(25),SC<25)
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If your program is running nearly full memory

and you do not need all the elements automatically

reserved, you may save memory by dimensioning

the array for the exact number you need:

100DIMN(6)

The DIMension statement must appear before

any reference to the array. I usually put my

DIMension statements near the beginning of the

program. You may specify several variables in

one DIMension statement.

The computer actually starts all subscripts

with the zero element, N(0). Thus, the automatic

dimensioning includes 11 elements in arrays. If

you prefer to use only elements numbered 1 and

above, you may use the OPTION BASE statement

to avoid reserving space for the zero elements:

100 OPTION BASE 1

110 DIM D(25,6)

Note: The OPTION BASE 1 statement must pre

cede the DIM statement.

Combining The Ingredients

Following is an educational program which illus

trates the use of subscripted variables. The pro

gram prints a recipe conversion problem for a

math competency test. First, one of three recipes

is printed. A random ingredient is chosen, and a

random multiplication factor is chosen to print

the problem. The student must choose from four

possible answers.

Line 140 DIMensions the RS array and the R

array so the first subscript may go up to 3 and the

second subscript may go up to 6. The first subscript

will actually be 1, 2, or 3, which will correspond

to the first, second, or third recipe. R${C,0) will

contain the title of the recipe for each of the three

recipes. R(C,0) will be the number of servings

each of the three recipes will make. R(C,I) and

RS(C,I) contain the amount and the ingredient,

where C is the recipe number and I is from 1 to 6.

The values are read in as DATA in lines 150-230.

Lines 410-440 define values for the elements

of the J array. These elements are multiplication

factors for the conversion problem. These vari

ables are used first to choose a factor for the

problem, then to calculate the multiple-choice

answers.

Program Structure

Lines

100-130 Print title screen.

140 DIMension arrays for recipe elements.

150-200 READ from DATA the values for the RS and R arrays.

210-230 DATA for recipes {please be careful while copying

these lines - watch the commas and decimals).

240 Branch around subroutines.

250-390 Subroutines to convert decimals to fractions for

printing the recipes and the multiple-choice answers.

400 Clear screen for problem.

410-440 Define multiplication factors.

corresponding scores in the SC a rray, sort, and 
then print us ing thi s method: 
200 FOR C=l TO 25 
210 INPUT N$(C),SC(C) 
220 NEXT C 
(SORT ROUTINE) 
600 FOR C=l TO 25 
610 PRINT SC(C),N$(C) 
620 NEXT C 

Here is another example program that would 
be conside rably longer if you did not use sub­
scripted variables . Lines 110-130 READ from 
DATA a subject, a verb, and a phrase and put 
them in the S$, V$, and P$ arrays. Lines 140-190 
contain the data (you could combine da ta lines if 
you wish). For the firs t time through the loop, 
S$(1) would be ' 'I': , V$(1) would be " RA N", and 
P$(1) would be "TO OUR HDUSE." S$(2) is " HE" , 
V$(2) is " WALKED", and P$(2) is "TO THE 
STORE."; and so forth. 

Line 200 uses the DEF function to define R6 
as a random integer from 1 to 6. Each time R6 is 
used in the program, the computer will choose a 
random number from 1 to 6. 

Line 210 clears the screen , and line 220 prints 
a title. Lines 230-240 choose a random S$, a ran­
dom V$, and a random P$ to make up a sentence 
and print it. Line 250 returns to line 230 to repeat 
the process until you press CLEAR. ' 
100 REM RANDOM SENTENCES 
110 FOR C=l TO 6 
120 READ S$(C),V$(C),P$(C) 
130 NEXT C 
140 DATA I,RAN,TO OUR HOUSE. 
150 DATA HE,WALKED,TO THE STORE·. 
160 DATA SHE,HOPPED,AROUND THE ROOM. 
170 DATA IT,SPED,UP THE HILL. 
180 DATA WE,ZOOMED,ACROSS THE GRASS. 

190 DATA YOU,JUMPED,ALONG THE PATH. 
200 DEF R6=INT(6*RND)+1 
210 CALL CLEAR 
220 PRINT "** RANDOM SENTENCES **"::: 
230 RANDOMIZE 
240 PRINT : S$(R6);" ";V$(R6);" ";P$(R6) 
250 GOTO 230 
260 END 

Memory Reserved 
As soon as you specify a va riable name with a 
subscript, the computer automa tica lly reserves 
memory for an array with that name. If you use a 
va riable D(3), the computer will automatica lly 
rese rve elements l!P to 0 (10). In two-dimensional 
arrays, the computer will rese rve up to N(10, 10); 
and in three-dimensional a rrays, the computer 
will rese rve up to X(10,1O, 10). 

If you need more than ten elements, use a 
DI Mension statement to clea r enough space . For 
example, for our 25 students and 25 scores in the 
program discussed prev iously, we would need a 
DIMension sta tement: 

100 DIM NS(25) ,SC(25) 

222 COMPUTE! Seplember1983 

If yo ur program is running nea rly full memo ry 
and you do not need all the elements au tomatically 
reserved , you may save memory by dimensioning 
the array for the exact number you need: 

100 DIM N(6) 

The DIMension sta tement must appea r befo re 
any re ference to the a rray . I usually put my 
DIMension s tatements near the beginning of the 
program. You may specify several variables in 
one DIMension s tatement. 

The compute r actua lly s tarts all subsc ripts 
with the zero element, N(O). Thus, the automatic 
dimensioning includes 11 elements in arrays. If 
you prefer to use only elements numbered 1 and 
above, you may use the O PTION BASE s tatement 
to avoid rese rving space for the zero elements: 

100 OPTION BASE I 
110 DIM D(2S,6) 

Note: The OPTION BAS:E 1 sta tement mus t pre­
cede the DIM statement. 

Combining The Ingredients · 
. Following is an educational program which illus­

trates the use of subscripted variables. The 1"1'0-

gram prints a recipe conversion problem for a 
math competency test. First, one of three recipes 
is printed . A random ingredient is chosen, and a 
random multiplication factor is chosen to print 
the problem. The student must choose from four 
possible answers. 

Line 140 DIMensions the R$ array and the R 
array so the firs t subscript may go up to 3 and the 
second subscript may go up to 6. The first subscript 
will actually be 1, 2, or 3, which will correspond 
to the firs t, seeond , or third recipe. R$(C, O) will 
contain the title of the recipe for each of the three 
recipes. R(C,O) will be the number of servings 
each of the three recipes will make. R(C,I) and 
R$(C,I) contain the amount and the ingredient, 
where C is the recipe number and I is from 1 to 6. 
The values a re read in as DATA in lines 150-230. 

Lines 410-440 define values for the elements 
of the J a rray . These elements are multiplication 
factors for the convers ion p roblem. These vari­
ables are used first to choose a factor fo r the 
problem, then to ca lculate the multiple-choice 
answers . 
Program Structure 

Lines 
100·130 
140 
150-200 
210-230 

Print ti tle screen. 
D IMension arrays for recipe elements. 
READ from DATA the va lues (or the R$ and R arrays . 
DATA for reci pes (p lease be careful while copying 
these lines - watch thecommas and decimals). 

240 Branch arou nd subroutines . 
250-390 'Subroutines to convert deci mals to fractions for 

print-ing the recipes and the multiple·choicc answers. 
Clea r screen for problem. 400 

410-440 Define mul tiplication factors. 



450-460 Randomly choose Recipe I, Recipe 2, or Recipe 3.

The variable C refers to the recipe number.

470-480 Print title ofrecipe and number of servings.

490-530 Print amount, measure, and ingredient six times.

One of the recipes contains only five ingredients, so

line 500 checks fora zero value. Line 510 converts the

amountfrom a decimal to a fraction if necessary.

540-560 Randomlychoose a multiplication factorfor the

problem. If F= 1 then J(l) = 1 which indicates no

recipe conversion, and another number is chosen.

570-590 Draw a horizontal line of a random color under the

given recipe.

600-640 Print the question, where A is the randomly chosen

ingredient.

650 Calculate correctansweras Nl.

660-750 Randomly print multiple-choice answers.

760-780 Sound a "beep" then wait for answer.

790-820 If answer is incorrect, play "uh-oh" and return for

anotheranswer,

830-870 Indicate correct answer and play arpeggio.

880-910 Print option to try another problem and branch

appropriately.

920-930 Clear screen and END.

Math Competency Recipe Conversion

100 CALL CLEAR

110 PRINT TAB<6);"MATH COMPETENCY"

120 PRINT :::TAB(5);"RECIPE CDNVERS

ION"

130 PRINT

140 DIM R*(3,6),R(3|&)

150 FDR C=l TD 3

160 READ RS(C,0),R(C.0)

170 FDR 1=1 TO 6

180 READ RtC,I) SR* CC,I)

190 NEXT I

200 NEXT C

210 DATA CHEESE SOUFFLE,2,2,TBSP BU

TTER_,2,TBSP FLOUR,1,C. MILK,.75

,C. GRATED CHEESE,2,EGGS,.5,TSP

SALT

220 DATA DUMPLINGS,4,1,C. FLOUR,2,T

SP BAKING POWDER,.5,TSP SALT,.5

,C. MILK,2, TBSP SALAD 0 IL,0, ""

230 DATA PRONTO PUPS,6,2,EGGS, .5 , C .

MILK,.75,C. FLOUR,1,TSP BAKING

POWDER,1,TSP SALT,.5,C. CORN M

EAL

240 GOTO 400

250 N = R CC, I )

260 IF N<1 THEN 290

270 N*=STRt(N)

230 RETURN

290 IF N< >.75 THEN 320

300 N*="3/4"

310 RETURN

320 IF N<>.5 THEN 350

330 N4="1/2"

340 RETURN

350 IF NO.375 THEN 3S0

360 N*="3/8"

370 RETURN

380 NS="l/4"

390 RETURN

400 CALL CLEAR

410 J C0)=.5

420 J ( 1)=1

430 J(2)=2

440 J(3)=4

450 RANDOMIZE

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

67 0

680

690

700

710

720

730

740

750

760

770

730

790

800

810

820

330

840

350

860

870

380

890

900

910

920

930

C=INT <RND*3> +1

PRINT TAB(7);R$(C,0)

PRINT :"SERVES";R(C,0):

FOR 1=1 TO 6

IF R<CfI)=0 THEN 530

GDSUB 250

PRINT N*;TAB(5);R*(C,I)

NEXT I

F=INT(RND*4)

IF F=l THEN 540

F=J(F>

H=INT <RND*12) +5

CALL COLOR(13,H,H)

CALL HCHAR(24,1,128,32>

PRINT :::"IF YOU WANTED TO MAKE

PRINT R*<C,0>;" TO SERVE";F*R(C

. 0)

A=INT <RND*5)+1

PRINT "HOW MANY " ;R* <C, A)

PRINT "WOULD YOU NEED?"::

N1=F*R(C,A)

FOR CH=1 TD 4

X = INT <RND*4>

IF J (X) =-1 THEN 670

N=J(X)*R(C,A)

IF N1ON THEN 720

ANS=CH

GOSUB 260

PRINT TAB(6);CHR*(64+CH);" "&N*

J(X)=-1

NEXT CH

CALL SOUND(150,1497,2)

CALL KEY(0,K,S)

IF S<1 THEN 770

IF K=ANS+64 THEN 830

CALL SOUNDC100,330,2)

CALL 5DUND(100.262,2)

GOTO 770

CALL HCHAR(19+ANS,7.42)

CALL SDUND(100,262,2)

CALL SOUND(100,330,2)

CALL SOUND(100.392,2)

CALL SOUND<200,523,2)

PRINT :"ANOTHER PROBLEM? <Y/N>"

5

CALL KEY<0,K,S)

IF K=S9 THEN 400

IF K< >78 THEN 890

CALL CLEAR _

END ©

Use the card in

the back ot this

magazine to order

your

COMPUTE! Books
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450-460 

470-480 
490-530 

540-560 

570-590 

600-640 

650 
660-750 
760-780 
790-820 

830-870 
880-910 

920-930 

Randomly choose Recipe 1, Reci pe 2, or Recipe 3. 
The variable C re fe rs to the recipe number. 
Print title of recipe and number of servings . 
Print amount, measure, and ingredient six tin:tcs. 
One of the recipcscon tains only five ingredients, so 
line 500 checks fora zero value . Line 510 col1verts the 
amount from a decimal to a fraction if necessa ry. 
Randomly choose a multiplica tion factor for the 
problem. If F= 1 then] (1) == 1 which indicates no 
reci pe convers ion , and another nu mber is chosen. 
Dra wa horizonlalline of a random color under the 
given recipe. 
Print the guestion, w here A is the randomly chosen 
ingredient. 
Ca lculate correcl il nswcr as Nl. 
Rando mly print l1lulhple-choiceanswcrs . 
Sou nd a "beep" the n wait for answer. 
If answer is incorrect, p la y "lIh-oh" and re turn for 
another answer. 
Ind icate correct answer and play arpeggio. 
Print optio n to try another problem and branch 
appropriately . 
Clear screen and END. 

Math Competency Recipe Conversion 
10 0 CA LL CLEAR 
110 PRINT TAB(6) ; "MATH COMPETENCY" 
120 PRINT :::TAB(5 ) ;"RECIPE CONVERS 

ION" 
13 0 PRINT 
140 DIM R$13,6),R I3 ,6 ) 
150 FOR C=l TO 3 
160 READ R$(C,13),R(C~0) 

170 FOR I~1 TO 6 
1813 READ R(C,I),R$(C,I ) 
190 NEXT I 
2 00 NE XT C 
210 DATA CHEESE SO UFFLE, 2,2 ,TBS P BU 

TTER,2,TBSP FLOUR,I ,C _ MILK,_75 
,c. GRATED CHEESE,2,EGGS,.5,TSP 

SALT 
220 DATA DUMPLING S, 4,I,C _ FLOUR,2,T 

SP BA K ING PDWDER,.5,TSP SALT,.5 
, c . MILK, 2 ,TB SP SALAD OIL,13,"" 

230 DATA PRONTO PUPS,6,2,EGGS,.5,C. 
MILK,.75,C . FLOUR,l,TSP BAKING 
POWDER, I,TSP SALT,_5,C_ CORN M 

EAL 
240 GOTO 400 
2 513 N=R (C , I) 
2 60 IF N< 1 THEN 2 90 
270 N$=STR$IN) 
280 RETURN 
290 IF N<> _75 THEN 320 
300 NS=" 3/ 4" 
310 RETURN 
3213 IF N<> . 5 THEN 350 
3313 N$="1 / 2" 
3413 RETURN 
3 50 IF N<> .375 THEN 380 
3 60 NS = "3/S " 
370 RETURN 
380 ·N$="1 / 4" 
390 RETURN 
400 CALL CLEAR 
410 J (0 )=_5 
4 2 0 J I 1 ) = 1 
430 J(2)=2 
440 J( 3 )=4 
450 RANDO MIZE 

460 C=INT(RND*3)+1 
4 70 PRINT TABI 7I; R$ IC,0) 
48 0 PRIN T :"SERVES";R(C ,0) : : 
49 0 FOR 1=1 TO 6 
500 IF R I C,I) =0 THEN 530 
510 GOSUB 250 
520 PRINT NS; TAB (5); R$ (C, I) 
530 NEXT I 
540 F = INTIRND*4) 
550 IF F~1 THEN 540 
560 F=J(F) 
570 H=I NT(RND * 1 2) +5 
5 80 CA LL COLOR(13,H,H) 
590 CALL HCHAR( 24 ,1,1 28,32) 
600 PRIN T : : : " IF YOU WANTED· TO MAK E 

610 PRINT R$ IC,0) ;" TO SERVE ";F*R IC 
, 0 ) 

62'21 A=INT(RND*5)+1 
6313 PRINT "HOW MANY ";R$(C,A) 
640 PRINT "WOULD YO U NEED ?" :: 
6513 Nl = F * R ( C,A) 
660 FOR CH=1 TO 4 
670 X= INTIRND*4 ) 
680 IF JIX) =- 1 THEN 6 70 
69 0 N=J(X)*RIC,A) 
700 I F Nl <> N THEN 720 
7 1 0 ANS=C H 
720 GOSUJ;I 260 
7313 PRINT TAB( 6 );CHRS (6 4+CH ) ;" "&N$ 
7 40 J(X)=-1 
7 50 NE XT CH 
760 CALL SOUNDI150,1497,2) 
770 CALL KEY(0,K,S) 
780 IF S ( 1 THEN 770 
790 IF K~ANS+64 THEN 8 3 0 
8130 CALL SQUNO ( 100, 330 , 2 ) 
810 CALL SOUND(1 00 , 262,2) 
82 0 GOTO 77 0 
830 CALL HCHARI19+ANS,7,42) 
840 CALL SOUNDI100,262,2) 
850 CALL SOUND(100,3 30 , 2) 
860 CALL SOUNDI100, 392 , 2 ) 
8713 CALL SOUND(200,523,2) 
880 PRINT : "ANOTHER PROBLEM ? (YIN)" 

; 
890 CALL KEYI0, K,S) 
900 IF K~89 T HEN 400 
910 IF K<> 78 THEN 890 
920 CALL CLEAR 
930 END 
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MACHINE LANGUAGE
Jtm Butterfield, Associate Editor

Bagel Break, Part 2

Last month we outlined the logic of a simple

machine language program to play "Bagels," a

well-known guessing game. Let's pause and look

at the various ways we can change our planned

program into a real machine language program.

You may have a tiny assembler that is built

into your monitor system. This type of simple

assembler is often called a nonsymbolic assembler

for reasons we'll discuss in a moment. If so, you'll

work out all the addresses yourself and write them

in as you jot down the program coding. The type

of outline you write will be similar to that in Pro

gram 2. You'll need to guess at some of the "for

ward" branches; at the time you write the branch

instruction, you won't know what the exact desti

nation address will be. No matter, as long as you

remember to put the correct addresses in later.

You may have purchased a full-scale assem

bler, in which case you'll write the program as

shown in Program 1. It's still the same logic flow,

but now we can give a name (or "symbolic ad

dress") to the various parts of the program. We'll

let the assembler figure out where these locations

are and compute the correct branch for us. This

type of assembler, where we can name locations

with symbolic names, or "labels," is often called a

"symbolic assembler" to distinguish it from the

simple assemblers mentioned previously.

Symbolic names, or labels, seem like a con

venience feature at first: not too important, but

handy. In fact, they change the nature of the work

in a couple of ways. First, we now have the free

dom to give meaningful names to our program

and work locations. The program is easier to read.

Second - and this can be very powerful - we can

move the logic to an entirely new part of memory

with very little work; the assembler will figure

everything out for us. Perhaps most important of

all: if we wish to change or correct the program,

we can do so without needing to type everything

in again; the "source" coding will be saved on a

file and may be recalled and corrected as desired.

In whatever fashion we write our program

outline, we'll still need to change it into machine
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language. We may use an assembler - symbolic

or nonsymbolic - or we might do the job by hand.

Program 3 shows the output from a typical as

sembly. It's full of information, but the only data

that really count are the two-digit hexadecimal

numbers found to the left of the printout. (The

four-digit hex numbers at the extreme left are

addresses, to help you know where the code is

located.)

An assembly listing is a rich source of infor

mation, especially if it's well commented. But the

business end - the two-digit hex numbers - is all

that is needed to do the job. Those numbers are

all that we need to put into the computer. Program

4 shows a hexadecimal dump of memory with the

program in place. All the pretty trimmings from

the assembly listing are gone. All that we have

are the instructions, ready to go to work. That's

probably the way we would type them in, using

the screen-editing feature of the machine language

monitor to change memory until it looked like

Program 4.

But our game isn't completed yet. We need

to generate the mvsterv numbers from BASIC,

and tie all the pieces together. Next time....

Program 1:
Code As Prepared For A Full Assembler

NGUESS =$0240

EXACT =$0241

MATCH =$0242

INCHAR =$0243

SECRET =$0244

SCOPY =$0248

UGUESS =?024C

*= $033C

; start game

START LDA #$00

STA NGUESS

; accept next guess

GUESS

;number of guessed

;exact count

;other match count

;input character count

;secret code

;copy of secret code

;user's guess

;start program here

guesses to zero

INC NGUESS

LDA NGUESS

CMP #10

BEQ QUIT

JSR PLAY

BNE GUESS

count the guess

look at it

over nine?

yup, quit

take guess

not finished? back

MACHINE LANGUAGE 
Jim Butterfield, Assoclote Editor 

Bagel Break, Part 2 

Last month we outlined the logic of a simple 
machine language program to play "Bagels," a 
well-known guessing game, Let's pause and look 
at the various ways we can change our planned 
program into a rea l machine language program, 

You may have a tiny assembler that is built 
into your monitor system, This type of simple 
assembler is often called a l1ol1synlbolic assembler 
for reasons we'll discuss in a moment. If so, you 'll 
work out all the addresses yourself and w rite them 
in as you jot down the program coding , The type 
of outline you write will be similar to that in Pro­
gram 2, You'll need to guess at some of the " for­
ward" branches; at the time you write the branch 
instruction, you won't know what the exact desti­
nation address will be, No matter, as long as you 
remember to put the co rrect add resses in later. 

You may have purchased a full-sca le assem­
bler, in w hich case you'll w rite the program as 
shown in Program 1, It's sti ll the same logic flow, 
but now we can give a name (or "symbolic ad­
dress") to the various parts of the program, We'll 
let the assembler figure out w here these locations 
are and compute the correct branch for us, This 
type of assembler, where we can name locations 
w ith symbolic names, or " labels," is often ca lled a 
"symbolic assembler" to distinguish it from the 
simple assemblers mentioned previously, 

Symbolic names, or labels, seem like a con­
venience feature at first: not too important, but 
handy, In fact, they change the nature of the work 
in a couple of ways, First, we now have the free­
dom to give meaningful names to our program 
and work loca tions, The program is easier to read , 
Second - and th is can be very powerful- we can 
move the logic to an entirely new part of memory 
with very little work; the assembler w ill figure 
everything out for us, Perhaps most important of 
all: if we w ish to change or correct the program, 
we can do so w ithout needing to type everything 
in again; the "source" coding will be saved o~ a 
file and may be recalled and corrected as deSIred, 

In whatever fashion we w rite our program 
outline, we'll still need to change it into machine 
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language, We may use an assembler - symbolic 
or nonsymbolic - or we might do the job by hand , 
Program 3 shows the output from a typica l as­
sembly, It's full of information, but the only data 
that rea lly count are the two-digit hexadecimal 
numbers found to the left of the printout. (The 
four-digit hex numbers at the extreme left a re 
addresses, to help you know w here the code is 
located,) 

An assembly listing is a rich source of infor­
mation, especia lly if it's well commented , But the 
business end - the two-digit hex numbers - is all 
that is needed to do the job, Those numbers a re 
all that we need to put into the computer. Program 
4 shows a hexadecimal dump of memory with the 
program in place, All the pretty trimmings fro m 
the assembly listing are gone, AU that we have 
are the instructions, ready to go to work, That's 
probably the way we would type them in , using 
the screen-editingfeature of the machine language 
monitor to change memory until it looked like 
Program 4, 

But our game isn't completed yet. We need 
to generate the mystery numbers from BASIC 
and tie all the pieces together. Next time"" 

Program 1: 
Code As Prepared For A Full Assembler 

NGUESS 
EXACT 
MATCH 
INCHAR 
SECRET 
SCOPY 
UGUESS 

START 

GUESS 

=$0240 ;number o f guesse$ 
=$0241 ;exact count 
= $0242 ;other match count 
=$0243 :input c haracter count 
=$0244 ;secret code 
=$0248 ;copy of secret code 
= $024C ;user's guess 
*= $033C ;start program here 
; start game 
LDA # $00 ; guesses to zero 
STA NGUESS 
; accept next 
INC NGUESS 
LDA NGUESS 
CMP #H!I 
BEQ QUIT 
JSR PLAY 
BNE GUESS 

guess 
count t he guess 
lOOK at it 
over n ine? 
yup , quit 
take guess 
not finished? back 
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HACKERS

OPEN

• 1st PRIZE*

s100000
and Royalties

• 2nd PRIZE*

$50000
and Royalties

• 3rd PRIZE*
-UNLIMITED-

s10000 and 1 year
Magnetic Magazine

subscription

Do something with your Programs!

Send them to us and receive $$s,

royalties, directions, suggestions,

and marketing assistance. Winning

programs will be marketed individu

ally or as a part of our Magnetic

Magazines. If you have an Atari

400/800, Commodore 64, VIC-20,

TRS-80 Color, IBM PC, Apple II -

you could be a contestant.

For complete information write or

call toll-free:

programmer's
division of PUTUREH0U8E, INC.

[i 0 box 3470. ihappl hill, iiurih caroling 27514. 919-%7-<)Ht)i

1-8OO-334-SOFT

ForAll

Walks of Life

MIRAGE CONCEPTS offers you a step in the right direction by

presenting the All New DATABASE MANAGER and ...

WORD PROCESSOR programs, the most powerful and easy to

use software available for the Commodore 64.

DATABASE MANAGER

The Most Powerful

Database Management System

• 100% Machine Language

• Free Form Desisn and inpot

• Sort on Any Field/Any Level

• Calculated Fields

• Max. Record sue - 2.000

Characters

WORD PROCESSOR

80 Column Screen Display

Without Additional Hardware

• 100% Machine Language

• Over 70 Single Keystroke Commands

• Printed Page/Line/Character Counters

• True Word Wrap

• Search, Replace and Block

Operations

FOR THE COMMODORE 64

"A Step Ahead!"

H519 W. Shaw, Suite 106 / Fresno, CA 93711 / Customer Support: (S09) 327-8369

Order Number: (800) 641-1441 Order Number (in Calif.): (800) 641-1442

( Large Selection - BIG Savings >

Radio Shack
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Okidata92$510

Okidata82A$399
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Daisy Wheel 5495
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1715
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P Radio Shack CGP115 199

Full complement ol

Radio Shack Camputers:

Hardware & Software
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w/extended basic 355

Color Computer 32-64K

w/extended basic 345

Model IV 16K

Model IV 64K

2 drives &RS232

Model 100 8K

Mode! 100 24K

849

1699

679

835
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QUIT

PLAY

RTS

; get guess

ORA #?30

JSR ?FFD2

LDA #?20

JSR ?FFD2

; end of game

& play

;ascii numeric

; .. print

;ascii space

; print it

BPL COMPAR

check for out-of-place matches

; set counts to zero

LDX #0

STX EXACT

STX MATCH

STX INCHAR

; get 4 character guess

INLOOP JSR $FFE4

CMP #?41

BCC INLOOP

CMP #?47

BCS INLOOP

JSR $FFD2

LDX INCHAR

INC INCHAR

STA UGUESS,X

LDA SECRET,X

STA SCOPY,X

CPX #3

BNE INLOOP

COMPAR LDA SCOPY,X

CMP UGUESS,X

BNE SKIP

INC EXACT

LDA #0

STA SCOPY.X

STA UGUESS,X

SKIP DEX

get char

less than A

over F

reject it

OK, print it

get position

bump position

store character

copy secret char

.. to copy area

four chars?

nope, go back

check guess for exact matches

test character

against guess

nope, try next

yes, count it

and wipe out..

.. matching ..

.. characters

LDY #?00

RETRY LDX #$00

CHECK LDA SCOPY,Y

BEQ PASS

CMP UGUESS,X

BNE PASS

INC MATCH

LDA #$00

STA SCOPY.Y

STA UGUESS,X

PASS INX

CPX #4

BCC CHECK

INY

CPY #4

BCC RETRY

; print results

LDX #0

PLOOP LDA #$20

JSR $FFD2

LDA EXACT,X

ORA #$30

JSR $FFD2

INX

CPX #$02

BCC PLOOP

LDA #$0D

JSR $FFD2

LDA EXACT

CMP #4

RTS

first secret char

first guessed char

is character wiped?

yes, ignore next bit

compare it to guess

nope, move on

yup, count it

and wipe out..

.. matching ..

.. characters

next guessed character

tried them all?

no, try next one

next secret character

tried them all?

no, keep going

start at 'exact'

print a space

get the number

to ascii numeric

and print

move to 'match'

too far?

nope, keep printing

print 'return'

four exact?

if so, set z flag

Program 2:

Code As Prepared For

A Tiny Assembler

(033C)

(0341)

(0350)

(0351)

(0366)

LDA

STA

INC

LDA

CMP

BEQ

JSR

BNE

RTS

ORA

JSR

LDA

JSR

LDX

STX

STX

STX

JSR

CMP

BCC

CMP

BCS

JSR

LDX

*$00

$0240

$0240

$0240

#10

$0350

$0351

$0341

#$30

$FFD2

#$20

$FFD2

#$00

$0241

$0242

$0243

$FFE4

#$41

$0366

#$47

$0366

$FFD2

$0243

Program 3: Code As Assembled By A Full Assembler

333C

033E

0341

0344

0347

0349

034B

034E

0350

0351

0353

0356

0358

035B

035D

0360

0363

A9

8D

EE

AD

C9

F0

20

D0

60

09

20

A9

20

A2

8E

8E

8E

00

40

40

40

0A

05

51

Fl

30

D2

20

D2

00

41

42

43

NGUESS

EXACT

MATCH

INCHAR

SECRET

SCOPY

UGUESS

START

02

02 GUESS

02

03

QUIT

PLAY

FF

FF

02

02

02

=$0240 ;

=$0241 ;

=$0242 ;

=$0243 ;

=$0244 ;

=$0248

=$024C

*= S033C

LDA #$00

STA NGUESS

INC NGUESS

LDA NGUESS

CMP #10

BEQ QUIT

JSR PLAY

BNE GUESS

RTS

ORA #?30

JSR $FFD2

LDA #?20

JSR SFFD2

LDX #0

STX EXACT

STX MATCH

STX INCHAR

number of guesses

exact count

other match count

input char count

secret code

copy secret code

user's guess

start program here

• start game

guesses, zero

accept next guess

count guess

get it

over nine?

yup, quit

take guess

not finished?

end of game

get guess & play

ascii numeric

.. print

ascii space

• print it

set counts to zero

; get 4 character

guess
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QUIT 

PLAY 

INLOOP 

COMPAR 

SKIP 

RTS ; end of game 
, get guess 
ORA #$30 
JSR $FF02 
LOA #$20 
JSR $FF02 

& play 

; set counts 
LOX #0 
STX EXACT 
STX MATCH 
STX INCHAR 

;asci i numeric 
i •• p r int 
:ascii space 
; print it 

to zero 

; get 4 character guess 
JSR $FFE4 get char 
CMP #$41 l ess than A 
BCC INLOOP 
CMP #$47 
BCS INLOOP 
JSR $FF02 
LOX INCHAR 
INC 
STA 
LOA 
STA 
CPX 
BNE 

INCHAR 
UGUESS,X 
SECRET,X 
SCOPY,X 
#3 
INLOOP 

; check guess 
LOA SCOPY,X 
CMP UGUESS , X 
BNE SKIP 
INC EXACT 
LOA #0 
STA SCOPY,X 
STA UGUESS , X 
OEX 

over F 
reject it 
OK , print it 
get position 
bump position 
store character 
copy secret char 
.. to copy area 
four chars? 
nope , go back 

for exact matches 
test character 
against guess 
nope , try next 
yes, count it 
and wipe out .. 

matching .. 
,. characters 

BPL COM PAR 
; check for 
LOY #$00 

RETRY LOX # $00 
CHECK LOA SCOPY,Y 

BEQ PASS 

CMP UGUESS , X 
BNE PASS 
INC MATCH 
LOA #$00 
STA SCOPY , Y 
STA UGUESS,X 

PASS INX 
CPX #4 
BCC CHECK 
INY 
CPY #4 
BCC RETRY 

out-af- place matches 
first secret char 
first guessed char 
is character wiped? 
yes, ignore next bit 

compare it to guess 
nope, move on 
yup, count it 
and wipe out . . 
.. matching .. 
. . characters 
next guessed character 
tried them all? 
no , try next one 
next secret character 
tried them all? 
no , keep going 

; print results 
LOX #0 start at 'exact' 

print a space PLOOP LOA #$20 
JSR $FF02 
LOA EXACT , X 
ORA #$30 
JSR $FF02 
INX 
CPX #$02 
BCC PLOOP 
LOA #$00 
JSR $FF02 
LOA EXACT 
CMP #4 
RTS 

get the number 
to ascii numeric 
and print 
move to 'match' 
too far? 
nope, keep printing 
print ' return ' 

four exact? 
if so , set z flag 

Program 2: Program 3: Code As Assembled By A Full Assembler 
Code As Prepared For NGUESS =$0240 ;nurnber of guesses 
A Tiny Assembler EXACT =$0241 ;exact count 

(1J33C) LDA UIJIJ 
MATCH =$0242 iother match count 
INCHAR =$0243 :input char count 

STA $1J2 4 0 SECRET =$0244 :secret code 
(1J3 4 1) INC $024 0 SCOPY =$3248 :copy secret code 

LDA $0240 UGUESS =$024C ;user ' s guess 
CMP U 0 *= $033C ;start program here 

BEQ $ 035 0 start game 

JSR $0351 033C A9 00 START LOA #$00 guesses, zero 

$0341 
033E 80 40 32 STA NGUESS 

BNE accept next guess 
(0350) RTS 034 1 EE 40 02 GUESS INC NGUESS count;. guess 
(0351) ORA # $30 0344 AD 40 02 LOA NGUESS get it 

J SR $ FF02 0347 C9 0A CMP #10 over nine? 
LOA # $ 2 0 0349 F0 05 BEQ QUIT yup, quit 

JSR $FF02 034B 20 51 03 JSR PLAY take guess 

LOX # $00 
034E 03 F1 BNE GUESS not finished? 
0350 60 QUIT RTS end of game 

STX $0241 get guess & play 
STX $ 0 2 42 0351 09 30 PLAY ORA 1$30 :ascii numeric 
STX $02 43 0353 20 02 FF JSR $FF02 .. print 

(0366) JSR $FFE4 0356 A9 20 LOA #$20 ; ascii space 
CMP # $41 0358 20 02 FF JSR $FF02 print it 

BCC $03 66 ; set counts to zero 

CMP #$ 47 035B A2 00 LOX to 
l!J350 8E 41 02 STX EXACT 

BCS $036 6 l!J360 8E 42 02 STX MATCH 
JSR $ FF02 0363 8E 43 02 STX INCHAR get 4 character 
LOX $ 0 243 guess 
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commodore

VIC 64

$229.00

VIC 20 SPECIAL $89.00 INCLUDES GORTEK & MICROCHIPS VL110 Cassette program

(retail value $19.95).

Commodore VIC20/64 1541 Single Disk Drive. . . S239.00

Commodore V1C20/64 1530 Datassette 65.00

Commodore VIC20/64 1525 Printer 229.00

Commodore VIC20/64 1701 Color Monitor 249.00

Commodore VIC20/64 1600Vicmoden (Telephone

Interface} 55.00

Everything you need

to support your

COMMODORE VIC20 AND VIC64
Unbelievable prices for game and business software for your

VIC20andVIC64.

TOO MANY TO LISTBUT WE GOT IT.

Micro Software International Inc

PractiCalc 20

For the Commodore VIC-20—

16K RAM required
Tape (CV2T10) S28.00

Disk (CV2D10) 33.00

PractiCalc 64 For the Commodore 64
Tape (C60T11) $37.00

Disk (C60D11} 39.00

Cardco,Creative Software, EPYX, HES, UMI, WICO, Romox.

Texas Instruments TI-99/4A

Home Computer

O/VIK$109.00*
"After Tl manufacturer's rebate ol $50.00.

MOREGOOD DEALS
PHA 4100 Color Monitor $349.95

PHP ?4O0 Tl impact Printer . 540.95

PHP 1100 Wired Remote Controllers. 27 95

PHP 2700 Program Recorder . 49.95

FREE EXPANSION BOX ($183. VALUE)

with the purchase of any three of the following

low price items:

PHP 1220 RS 232 Card S135.95

PHP 1240 Disk Controller Card 18995

PHP 1250 Expansion System Disk Drive 300.95

PHP 1260 Memory Expansion Card 32K 227.95
PHP 1270PCodeCard 189 95

PHM 3111 Tl Writer 75.95

PHM 3113 Microsoft Multiplan 75 95

FREE SPEECH SYNTHESIZER when you buy

six solid state software, command cartridges.

QUANTITIESARELIMITED!

We carry in stock all hardware and software

for Tl home computers.

PHM 3026 Extended Basic $ 75.95

PHM 3035 Terminal Emulator II 38.95

PHM 3056 Mini Memory 75.95

PHM 3055 Editor/Assembler 37.95

PHM 3105 Tl Logo II _ 74.95

PHM3112Parsec 30.95

PHM 3053 Tl Invaders 44.95

PHM 3041-TAdventuretPirateAdv.) 3095

PHM 3057 Munch Man. 30.95

PHM 3006 Home Finance! Decisions 23.95

PHM 3044 Personal Report Generator. 30.95

PHM 3002 Early Learning Fun. 22.95

PHM 309C-97 Mihken Home Math Series K 8th

grade 30.95

PHM 3059-62 Scholastic Spelling Level 3-6 41.95
PHM 3046-48 Scott. Foresman. Reading Pkgs . '. 41.95

PHM 3064 Touch Typing Tutor 30 95

PHM 7008 Speaking Scholastic Spelling 165.95

PHM 3122 Plato Interpreter 37.95

PHM 3083-68 Addison Wesley Computer Math

Games I-VI 30.95

SOUTHERN AUDIO VIDEO ELECTRONICS. INC.

1782 Marietta Blvd., N.W., Atlanta, Georgia 30318

Order Toll Free 1-800-241-2682
In Georgia (404)351-8459

Get the best prices on Tl Hardware and software. Fora

complete listing of ail SAVE's products, send S5.00 for our

catalogue (refundable with your first order).

Enjoy the convenience of in-home shopping. Call our toll

free number today for orders only.

Use your American Express, VISA, Mastercard, check or

money order. Minimum order of $50. Outside continental

U.S.A. minimum order $250 U.S. currency. Shipping and

handling charges are extra. All prices are subject to change

without notice. Allow 2-4 weeks for delivery. Prices

good through November, 1983. *$50.0G Rebate expires

January, 1984.
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(:: commodore 
VIC 64 

$229.00 
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VIC 20 SPECIAL $89.00 INCLUDES GORTEK & MICROCHIPS VL 110 Cassette program 
(retail value $19.95). 

Commodore VIC20/ 64 1541 Single Disk Drive . . . 5239.00 
Commodore VIC20/64 1530 Data55ette .......... 65.00 
Commodore VIC20/ 64 1525 Printer. . ..... 229.00 
Commodore VIC20/ 64 1701 Color Monitor ...... 249.00 
Commodore VIC20/ 64 1600 Vicmoden (Telephone 

Interfacel .......... 55.00 

Everything you need 
to support your 

COMMODORE VIC20 AND VIC64 
Unbelievable prices for game and business software for your 
VIC20 and VIC64 . 

TOO MANY TO LIST BUT WE GOT IT 

Creative 

Micro Software International Inc 
PractiCalc 20 
For the Commodore VIC-20-
16K RAM required 
Tape ICV2TlOI. . ..... .... 528.00 
Disk ICV2D101 ..... . . .. . .. ................. 33.00 

PractiCalc 64 For the Commodore 64 
Tape IC60T11 1. . . 537.00 
Disk IC60D 111. . ................. 39.00 

Romox. 

"" 
• : ; : ; I • • • . 

Texas Instruments TI-99/4A 
Home Computer 

Q·~ · ""oP 
•• ? ~ ~ .. J ., _ ONLY $ 109.00* 
-::<¥'~""­

,.,. - . 'After TI manuflcturer's rebBle o f 550.00. 

MORE GOOD DEALS 
PHA 4100 Color MOnllOf 
PHP 2400 Tllmpac\ Pnl"l ter 
PHP l100Wlred Remote Cont rollef"S 
PHP 2700 Program Recorder 

53<'1995 
540.95 

2795 
49.95 

FREE EXPANSION BOX ($ 183 VALUE ) 
with the purchase of any three of the following 

low price items: 
PHP 1220 RS 232 Card 
PHP 1240 DISk Controller Card 
PHP 1250 E~panSlon System DIsk DrIVe 
PHP 1260 Memory E~panSlon Card 32K 
PHP 1270 p·CooeCard. 
PHM 3111 TI Wnter 
PHM 3113 MICrosoft MultIplan 

5135,95 
189.95 
300.95 
227.95 
189.95 
75.95 
75.95 

FREE SPEECH SYNTHESIZER when you buy 
six solid state software, command cartridges. 

SO."HERN AUDIO VIDEO ELECTRONICS. INC. 

1782 Marietta Blvd .. N.W ., Atlanta. Georgia 30318 

Order Toll Free 1-800-241-2682 
In Georgia (404)-351-8459 

We carry in stock all hardware and software 
for TI home computers. 

PHM 3026 EKtended BaSIC 

PHM 3035 TermInal Emulator II 
PHM 3058 M,m·Memory . 
PHM 3055 EdItor/ Assembler 
PHM 3109 TlLogo II. . 
PHM 3112 Parsec 
PHM 3053 n Invaders. 
PHM 3041 ·T Advef1ture (P,rateAdv) 
PHM 3057 Munch Man 
PHM 3006 Home F,nane..,1 DecISIonS 
PHM 3()JI4 Personal Report Generator. 
PHM 3002 Early learning Fun .. 
PHM 309Q.97 M.llken Home Math Senes K·81h 

grade. 
PHM 3059·62 ScholastIC Spelling Level 3·6 
PHM 3046-48 ScOll. Foresman. Reading Pkgs 
PHM 3064 Touch Typmg Tutor 
PHM 7008 SpeakIng Scholashc Spelling 
PHM 3122 Plato Interpreler 
PHM 3083·88 Add,sen Wesley Computer Math 

Gamesl·Vl . 

S 75.95 
38.95 

.. 75.95 
37.95 

. . . 74.95 
. 30.95 
44.95 
3095 
30.95 
23.95 
30.95 

. 22.95 

.. . 30.95 
. 41.95 
4195 
3095 

16595 
37.95 

30.95 

Get the best prices on TI Hardware and softv..tare. For a 
complete listing of all SAVE's products. send 55.00 for our 
catalogue (refundable with your first order). 

Enjoy the convenience of in-home shopping. Call our toll 
free number today for orders only. 

Use your American Express. VISA. Mastercard. check or 
money order. Minimum order of $50. Outside continental 
U.S.A minimum order 5250 U.S. currency. Shipping and 
handling charges are extra. All prices are subject to change 
without notice. Allow 2-4 weeks for delivery. Prices 
good through November. 1983. ' 550.00 Rebate expires 
January, 1984. 



(0387)

(039A)

(039F)

(03A1)

(03B6)

(03C2)

INC

STA

LDA

STA

CPX

BNE

LDA

CMP

BNE

INC

LDA

STA

STA

DEX

BPL

LDY

LDX

LDA

BEQ

CMP

BNE

INC

LDA

STA

STA

I NX

CPX

BCC

INY

CPY

BCC

LDX

LDA

JSR

LDA

ORA

JSR

INX

CPX

BCC

LDA

JSR

LDA

CMP

RTS

$0243

$024C,X

$0244,X

$0248,X

#$03

$0366

$0248,X

$024C,X

$0394

$0241

#$00

$0248,X

$024C,X

$0381

#$00

#$00

$0248,Y

$03B0

S024C,X

$03B0

$0242

#$00

$0248,Y

$024C#X

#$04

$039B

#$04

$0399

#$00

#$20

$FFD2

$0241,X

#$30

$FFD2

#$02

$03BC

#$0D

$FFD2

$0241

#$04

To receive

additional

intormation

from advertisers

in this issue,

use the handy

reader service cards

in the back

of the magazine.

0366

0369

036B

036D

036F

0371

0374

0377

037A

037D

0380

area

0383

0385

0387

038A

038D

038F

0392

0394

20

C9

90

C9

B0

20

AE

EE

9D

BD

9D

E0

D0

BD

DD

D0

EE

A9

9D

E4

41

F9

47

F5

D2

43

43

4C

44

48

03

DF

48

4C

0B

41

00

48

FF

FF

02

02

02

02

02

02

02

02

02

INLOOP JSR

CMP

BCC

CMP

BCS

JSR

LDX

INC

STA

LDA

STA

CPX

BNE

COMPAR LDA

CMP

BNE

INC

LDA

STA

$ FFE4

#$41 ;

INLOOP

#$47 ;

INLOOP

$FFD2 j

INCHAR ;

INCHAR ;

UGUESS,X ;

SECRET,X

SCOPY,X ,

#3

INLOOP ;

SCOPY,X

UGUESS.X

SKIP

EXACT

#0

SCOPY,X

get char

less than A

over F

reject it

OK, print it

get position

bump position

store

character

copy secret

ch

. . to copy

four chars?

nope, go back

check guess for

exact matches

test

character

against guess

nope, try

next

yes, count it

and wipe

out. .

.. matching

0397 9D 4C 02 STA UGUESS,X

039A CA SKIP DEX

039B 10 EA BPL COMPAR

039D

039F

03A1

03A4

03A6

03A9

03AB

03AE

03B0

03B3

03B6

03B7

03B9

03BB

03BC

03BE

03C0

03C2

03C4

03C7

03CA

03CC

03CF

03D0

03D2

03D4

03D6

03D9

03DB

03DD

A0

A2

S9

F0

DD

D0

EE

A9

99

9D

E8

E0

90

C8

C0

90

A2

A9

20

BD

09

20

E8

E0

90

A9

20

AD

C9

60

00

00

48

10

4C

0B

42

00

48

4C

04

E6

04

DF

00

20

D2

41

30

D2

02

EE

0D

D2

41

04

RETRY

02 CHECK

02

02

02

02

PASS

PLOOP

FF

02

FF

FF

02

LDY

LDX

LDA

BEQ

CMP

BNE

INC

LDA

STA

STA

INX

CPX

BCC

INY

CPY

BCC

LDX

LDA

JSR

LDA

ORA

JSR

INX

CPX

BCC

LDA

JSR

LDA

CMP

RTS

#$00

#$00

SCOPY,Y

PASS

UGUESS,X

PASS

MATCH

#$00

SCOPY,Y

UGUESS,X

#4

CHECK

#4

RETRY

#0

#$20

$FFD2

EXACT,X

#$30

$FFD2

#$02

PLOOP

#$0D

$FFD2

EXACT

#4

first secret

first guessed

char wiped?

yes, ignore

compare

nope, move on

yup, count it

and wipe

out. .

.. matching

.. characters

next guess

tried all?

no, try next

next char

tried all?

no, keep on

print results

first numbr

print space

get number

to ascii num

and print

• move on

too far?

nope, loop

print return

■ four exact?

z flag

.. characters

check for matches
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INC $3243 0366 20 E4 FF INLOOP JSR $FFE4 get char 
STA $324C,X 0369 C9 41 CMP #$41 less than A 

LOA $3244,X 036B 90 F9 BCC INLOOP 

STA $3248,X 036D C9 47 CMP #$47 over F 

CPX #$33 
036F B0 F5 BCS INLOOP reject it 
0371 20 D2 FF JSR $FFD2 OK, print it 

BNE $3366 0374 AE 43 02 LDX I NCHIIR get position 
(3387) LOA $3248,X 0377 EE 43 02 INC I NCHlIR bump position 

CMP $324C,X 03711 9D 4C 02 STII UGUESS,X store 

BNE $0394 character 

INC $3241 037D BD 44 02 LDII SECRET , X copy secret 
LOA #$33 ch 

STA $3248,X 0380 9D 48 02 STII SCOPY,X .. to copy 

STA $024C,X 
area 
0383 E0 03 CPX #3 four chars? 

( 339A) OEX 0385 00 OF BNE INLOOP nope, go back 
BPL $3381 check guess for 
LOY #$33 exact matches 

(339F) LOX #$33 0387 BO 48 02 COMPIIR LOll SCOPY,X test 

(03Al) $3248 , Y 
character 

LOA 
BEQ $33B0 03811 DO 4C 02 CMP UGUESS , X against guess 

CMP $324C,X 0380 00 0B BNE SKIP nope , try 
next 

BNE $33B3 038F EE 41 02 INC EXIICT yes, count it 
INC $0242 0392 119 00 LOll #0 and wipe 
LOA #$00 out . . 
STA $3248,Y 0394 9D 48 02 STII SCOPY,X matching 
STA $024C,X 

(33B6) INX 0397 90 4C 02 STII UGUESS,X characters 
CPX #$34 03911 CII SKIP OEX 
BCC $039B 039B 10 Ell BPL COMPIIR 
INY check for matches 
CPY #$04 
BCC $3399 0390 l\0 00 LOY #$00 first secret 
LOX #$33 039F 112 00 RETRY LOX 1$00 first guessed 

(33C2) LOA #$23 03111 B9 48 02 CHECK LOll SCOPY,Y char wiped? 

JSR $FF02 
03114 F0 10 BEQ PIISS yes, ignore 
031\6 DO 4C 02 CMP UGUESS , X compare 

LOA $0241,X 03119 D0 0B BNE PASS nope, move on 
ORA #$33 03AB EE 42 02 INC MATCH yup, count it 
JSR $FF02 03AE 119 00 LOll #$00 and wipe 
INX out .. 

CPX #$32 03B0 99 48 02 STII SCOPY,Y matching 
BCC $03BC 
LOA #$30 03B3 90 4C 02 STII UGUESS,X characters 
JSR $FF02 03B6 E8 PIISS INX next guess 
LOA $0241 03B7 E0 04 CPX #4 tried all? 
CMP #$34 03B9 90 E6 BCC CHECK no , try next 

RTS 03BB C8 INY next char 
03BC C0 04 CPY #4 tried all? 
03BE 90 OF BCC RETRY no, keep on 

print results 

03C0 112 00 LDX #0 first numbr 
To receive 03C2 119 20 PLooP LOA #$20 print space 

additional 03C4 20 D2 FF JSR $FFD2 

information 03C7 BD 41 02 -LOll EXIICT,X get number 
03ClI 09 30 ORA #$30 to ascii num 

from advertisers 03CC 20 02 FF JSR $FFD2 and print 
in this issue, 03CF E8 INX move on 

use the handy 0300 E0 02 CPX #$02 too far? 
03D2 90 EE BCC PLOOP nope , loop 

reader service cards 03D4 119 00 LDII #$0D print return 
in the back 03D6 20 D2 FF JSR $FFD2 

of the magazine 03D9 lID 41 02 LDII EXACT four exact? 
03DB C9 04 CMP #4 z fl ag 
03DD 60 RTS 
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Program 4:

Hexadecimal Dump Of Memory

c*

PC IRQ SR AC XR YR SP

B780 E455 2C 34 3A 9D F8

033C

0344

034C

0354

035C

0364

036C

0374

037C

0384

038C

0394

039C

03A4

03AC

03B4

03BC

03C4

03CC

03D4

03DC

A9 00

AD 40

51 03

D2 FF

00 8E

43 02

F9 C9

AE 43

02 BD

03 D0

02 D0

9D 48

EA A0

F0 10

42 02

4C 02

C0 04

20 D2

20 D2

A9 0D

C9 04

8D 40

02 C9

D0 Fl

A9 20

41 02

20 E4

47 B0

02 EE

44 02

DF BD

0B EE

02 9D

00 A2

DD 4C

A9 00

E8 E0

90 DF

FF BD

FF E8

20 D2

60

02 EE

0A F0

60 09

20 D2

8E 42

FF C9

F5 20

43 02

9D 48

48 02

41 02

4C 02

00 B9

02 D0

99 48

04 90

A2 00

41 02

E0 02

FF AD

40 02

05 20

30 20

FF A2

02 8E

41 90

D2 FF

9D 4C

02 E0

DD 4C

A9 00

CA 10

48 02

0B EE

02 9D

E6 C8

A9 20

09 30

90 EE

41 02

ATTENTION

PROGRAMMERS!!

DATASOFT is currently seeking programs and

programmers to add to their rapidly growing

and expanding operation. A leading marketer

and developer of personal computer software,

DATASOFT offers experienced assembly-

language programmers the opportunity to join

their staff to develop and translate arcade

games such as ZAXXONTV, as well as to author

original material for theirgames, education and

home management product lines. DATASOFT

pays competitive salaries, plus bonuses based

on product performance. Relocation assistance

is available, if needed.

If you have working knowledge of Atari, Apple,

Tl, or Commodore operating systems, graphics,

animation and sound, call or write the Product

Development Department at:

9421 Winneika Ave

Chaiswortn CA 9131 1

12131 701- 5161 I 18OO1 423-5916

ZAXXON and SEGA are registered trademarks of Sega Enterprises.

DATASOFT is a registered trademark of Datasoft, Inc.

BIG MONEY
SELL VIDEO GAME

SOFTWARE

COMPUTER CASSETTES

100% Error-Free • Fully Guaranteed

FREE

ZX81/TS1000

CATALOG

.Spira Time tl FrfMfe ind Neighbors

fckt S50-S100-$200 Ptr Wwkl

NO MONEY NEEDED TO START

NO RISK

NO MINIMUM ORDER

Become a Part-Time Video Game Dealer. Buy
all ihB new Video Game Software al Low
Dealer Wholesale Prices. (Example
CHOPLIFTER, reiail price $44.95. your cos! is
S23.95. You sell ai $29.95 and make $6.00 a
gama — your customer saves $15 00)
No money needed lo start! Sell ATAHI VCS
5200. 400/800; COLECO. INTELLIVISION
APPLE. COMMODORE. TRS-80. T.I.. eic.
Be the first deafer in your area. Limned offer
ACT NOW lor Special Dealer Kit - only $4.95
Dealer Kn includes everything you need to get
started — Order Forms, Confidential Dealer
Prices, Sales Manual. Ad Kit and much more!
UNCONDITIONAL GUARANTEE - 100%
satisfaction or Full Refund

We also carry Educational Games.

ACT MOW For Duler Kit *

LENGTH PACK PACK

C-05 79<P 69<P

C-10 89* 79$

C-20 99<P 89$

Boxes 26$ 21$

UPS S3.00 Pkg. $18.00 Case

Use the convenient coupon

below and send tor your FREE

catalog TODAY!

ElectromcslOurZXBV

TS1000 catalog will

lake you where no one

has dared go before t

You will view the

widest selection of up-

to-date software, books

and hardware add-ons

available to get the

most from your

personal computer.

This exciting new 34

page color catalog lists

arcade, fantasy and

family games, business

and educations!

programs: books for

beginners as well as

experienced users;

hardware add-ons and

other peripherals for

use with ZX81 TS1000

Home Computer!

C-10's 39<F
(Min. 500 Case Lot)

w/labels ADD 4C,

w/boxes ADD 13C

MAIL S4.95 TODAY TO:
GA&flES CLEARING HOUSE INC
DEPARTMENT CA BOlTON MASS awto
617-8975555 iSo"y no COD •..

CUflfllNGHOUS€, INC.

FOR ORDERS ONLY

\ 1-800-528-6050 ,-

Extension 3005

MICRO-80™ INC.
2665-C Busby Road

Oak Harbor. WA 98277

New! Write for yours Today!
Complete and mail now for your FREE copy!

For information call {716) 874-5510

GLaosronE
Please rush me this exciting new ZXS1 TS1000 catalog

Name . .

Address

City Slate Zip

Mail to: 1585 Kenmore Ave., Buffalo. N.Y. 14217

In Canada: 1736 Avenue Rd.. Toronto. Ont. M5M 3Y7
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Program 4: 
Hexadecimal Dump Of Memory 

C* 

· . 
· . · : · . · : · : · : 
· : · . 
· : · : · . · : · : · . · . · : · : · : · : · : · : 

PC IRQ SR AC XR 
B780 E455 2C 34 3A 

033C A9 00 80 40 
0344 AD 40 02 C9 
034C 51 03 00 Fl 
0354 02 FF A9 20 
035C 00 8E 41 02 
0364 43 02 20 E4 
036C F9 C9 47 B0 
0374 AE 43 02 EE 
037C 02 BO 44 02 
0384 03 00 OF BO 
038C 02 00 0B EE 
0394 90 48 02 90 
039C EA Ali! 00 A2 
03A4 F0 10 00 4C 
03AC 42 02 A9 00 
03B4 4C 02 E8 E0 
03BC C0 04 90 OF 
03C4 20 02 FF BO 
03CC 20 02 FF E8 
0304 A9 00 20 02 
030C C9 04 60 

NO MONEY NEEDED TO START 
NO RISK 

NO MINIMUM ORDER 
Become a Pan· Time Video Game Dealer. Buy 
ali the new Video Game Sohware al Low 
Dealer Wholesale Pr ices. (Eumple : 
CHOPLIFTER, retail price $44.95. your COSt is 
523.85 . You sell al $29.95 and make 56.00 a 

2~m!on;y ~C~:I~:~: s!i,v:~A~:~~~ 
5200. 4001800; COLECO. INTELUVISION. 
APPLE. COMMODORE . TRS-SO, T.I., etc. 
Be the hrst dealer In your area. Limited offer 
ACT NOW lor Special Dealer KIt· only 14.95. 
Dealer Kit includes eYfirylhlng you need to get 
slarted - Order Forms. ConfIdential Dealer 
Prices. Sales Manual. Ad Kit and much more! 
UNCONDITIONAL GUARANTEE - 100% 
sallsfacllOn Of Full Aafund. 

W. al,o carry Educational Games. 

02 
0A 
60 
20 
8E 
FF 
F5 
43 
90 
48 
41 
4C 
00 
02 
99 
04 
A2 
41 
E0 
FF 

* ACT.,. F. c..tot. DooIor lit * 

YR 
90 

EE 
F0 
09 
02 
42 
C9 
20 
02 
48 
02 
02 
02 
B9 
00 
48 
90 
00 
02 
02 
AD 

SP 
F8 

40 
05 
30 
FF 
02 
41 
02 
90 
02 
00 
A9 
CA 
48 
0B 
02 
E6 
A9 
09 
90 
41 

02 
20 
20 
A2 
8E 
90 
FF 
4C 
E0 
4C 
00 
10 
02 
EE 
90 
C8 
20 
30 
EE 
02 

© 

ATTENTION 
PROGRAMMERS!! 

DA TASDFT is currently seeking programs and 
programmers to add to their rapidly growing 
and expanding operation. A leading marketer 
and developer of personal computer software, 
DATASDFT offers experienced assembly-
language programmers the opportunity to join 
their staff to develop and translate arcade 
games such as ZAXXDN'", as well as to author 
original material for their games, education and 
home management product lines. DATASDFT 
pays competitive salaries, plus bonuses based 
on product performance. Relocation assistance 
is available, if needed. 

If you have working knowledge of Atari, Apple , 
TI , or Commodore operating systems, graphics, 
animation and sound, call or write the Product 
Development Department at: 

Da~O~ 
co:::0P ~;~".:"'~I 

9421 Wmnetka Ave 
Chal swo rtl'l CA91311 
(21 3)701 . 516 1 / .80014 2,3 .59 16 

ZAXXON and SEGA are registered trademarks 01 Sega Enterpnses. 
QATASOFT IS a registere d trademark of Oatasoft. Inc . 

FREE 
ZX81/TS1000 

CATALOG 
New trom Gladstone 
Eltctronlcs! Our ZX81 1 
T51000 catalog will 
like you where no one 
has darecl go before !' 
You . WI "lew the 
wldell5electlon of up­
IlHiale sottware. 
and IUrdware add-ons 
available to gel the 
mGlt'rom your 
pellOnal computet. 
This 'Ielling new 34 
page COlor catalog lists 
8fcllde, fantasy and 
family games. buslnes 
and educaUonal 
programs; books for 
beginners as well as 
experielH:ed users: 
/'Ilrdw.re .dd-ons.nd 
other peripherals lor 
use with ZX81/TS1 000 
Home Computer! 

New! Write for yours Today! 
C·l0's 39¢ 

(Min 500 Caso lot) 
wllabels ADO 4C, 
w/boxes ADO 13C: 

Complete and mall now lor your FREE copy' 
For Information call (716) 874·5510 

GL8DSTOnE'~'-' 
Please rush me Ihis ellciUng new ZX8 1ITS1000 catalog. 

_ _________ - ____ Slate __ Zip __ 

Malllo: 1585 Kenmore Ave" Bullalo. N.Y. 14217 
In Canada : 1736 Avenue Rd .• Toronto, Onl. M5M 3Y7 

Sep tember 1983 COMPUTE! 229 



ISAM

Building Your Own

Random File Manager

Michael D. Lipay

There are several approaches to handling computer files

(collections of data). Among the fastest and best is the

random access disk file which uses special techniques to

quickly locate any piece of information from anywhere

within the entire file.

This tutorial explains how random access can be

achiei'ed and examines alternative ways to process data

files. It includes a sample program, written in Applesoft

BASIC, but which can easily be adapted to work on

other computers using Microsoft BASIC.

Besides protecting earth from aliens, a main pur

pose of a computer is processing information.

This data processing can be anything from keeping

track of your stamp collection to maintaining a

running inventory for your business. When it

becomes necessary to retain the information long

after the computer has been turned off, tape or

disk storage is used.

Magnetic storage devices are capable of stor

ing information indefinitely (provided they are

kept clean and away from magnetic fields). Basi

cally, there are two types of magnetic storage

devices available to the micro computer user-

tape and disk. Both devices are capable of storing

large amounts of information, and do so in groups

called files. A file is a collection of related infor

mation, and the user has three primary types of

files to select from:

I) Sequential Tape Files

II) Sequential Disk Files

III) Random Access Disk Files

Which of the three you decide to use for a

given program will depend on many factors. Each

has its own advantages and disadvantages; they
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are discussed here in an effort to help you select

the best one for your needs.

Sequential Tape Files

If you have large amounts of data which you do

not need to process frequently, then tape files

should be considered. Tapes can store vast

amounts of data in a relatively compact space,

and at a very low price. Tapes serve as an excellent

medium to keep a backup of disk programs and

files. The big drawback to using tapes is that they

are slow, so make sure you have plenty of time.

Sequential Disk Files

Sequential disk files are best if you have small

amounts of data to process. The files have the

advantages of being faster than tape and more

space conservative than random access files.

Probably the only disadvantage of sequential disk

files is the slowness of updating large files. In

order to change a single record on a sequential

file, you must copy all records to a work file,

changing any records desired along the way, then

delete the old file and rename the work file. This

could be as time consuming as tape files, were it

not for the speed of the disk.

Random Access Disk Files

Large volumes of data which must be updated

with any frequency should be held in random

access files. This type of file lets you easily update

any given record without having to process or

read through any other record on the file. It also

has disadvantages such as requiring all records to

be of the same, fixed length and needing to know

where on the file a particular record is located.

There are several methods available to help
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ADVERTISEMENT

Orange Plus Educational News located at 23801 Calabasas Road/Suite 2050/Calabasas. CA 91302/(213) 999-5210

Legal Apple Compatible
New Computer runs CP/M & AppleTypeSoftware

CALABASAS — Now instructors can

teach Apple-type programs such as

LOGO in one class and professional-style

word processing in another without any

hardware changes. Dual microprocessors

(Z80-A & 6502, two computers in one

case), with the radical new Orange Plus

development the "EuroROM", allows the

machine to read/write/work with Apple-

type software as well as CP/M programs

and access either CPU via the keyboard.

The "ORANGE+TWO"1- is a brand

new direction in the evolution of the per

sonal computer. ORANGEFORTH-83, a

Fig-FORTH derivative and readily ac

cessible public domain language, is resi-

denl in the ROM*. Also included is CP/M

3.0, Digital Research's latest CP/M ver

sion. There is also a built-in disk drive

controller for two Apple-type drives, a

cassette interface, joystick port, color gra

phics and ASCII keyboard with numeric

keypad. For expert word processing, the

keyboard features upper and lower case

(lower case characters are true descen

ders] with auto repeat.

This new breed of computer is a break

through for educators and school systems

throughout the world. The ability to run

both Apple-type and CP/M software on

the same machine relieves financially-

pressed educators from expensive equip

ment burdens, allowing them to spend

more money where ii counts.. .on the

teachers.

'Available nn disk h< nxlrla cos!.

THE LEASING

ALTERNATIVE
CALABASAS — Through select leasing

companies. Orange Plus Computer

Sysi(Miis will offer the following lease

programs to qualified corporations and

educational institutions: An "ORANGE+

TWO"1" computer with a green monitor

and one disk drive for only S59.55 per

month.. .36 month closed end lease. Alro

included is a full maintenance program

and all revisions and upgrades that may

be available during the term of the lease.

Subject to credit approval. Call for

addilional inforraalion.

DISTRIBUTORS:

CALL (213) 999-5210
CALABASAS— Due to the tremendous

amount of individual inquiries and dealer

applications, qualified stocking distribu

tors are needed. Select ureas available!

MORE FOR LESS
The "ORANGE+TWO'*" 64K computer includes these standard features:

Built-in CP/M 2.2 compatibility no charge

Digital Research's CP/M 3.0 no charge

Built-in disk drive controller for two Apple-type drives no charge

Numeric keypad with separate return key no charge

110/220 volt switch selectable power supply, 50-60 Hz no charge

Full function ASCII keyboard with auto repeat no charge

Cassette interface no charge

Fully grounded metal base plate no charge

Adjustable audio volume control no charge

ORANGEFORTH-83. Z80-A FORTH language, resident in ROM ... no charge

Z80-A CPU, a second computer no charge

6 slot double sided logic board no charge

Bank switchable RAM, fully socketed, expandable to 256K no charge

Programmable 2764 EPROMs no charge

TOTAL: "ORANGE+TWO"1" $1095.00

Compare these features included on the "ORANGE+TWO1TT" with the competi

tion's over $2000 for equivalent product.

MORE PRODUCTS FROM ORANGE PLUS COMPUTER

SYSTEMS TO ENHANCE YOUR "ORANGE+TWO1"",

APPLE ll/ll PLUS, OR FRANKLIN ACE 1000

Disk-based ORANGEFORTH-83 language with full documentation $99.95

Digital Research's*" CBASIC with disk and documentation $49.95

Orange Plus KoalaPad"1 Touch Tablet w/Micro Illustrator"1 $124.95

Orange Plus Joystick (works on "ORANGE+TWO", Apple II. II+. & ffe) $29.95

Orange Plus self-centering joystick $39.95

10MB (Formatted) 5Va" half-height Winchester Hard Disk Drive $1495.00

Controller & Interface for Hard Disk $395.00

Includes everything necessary fo ba installed in "Qrange+Two", Apple or franklin Computer

The above are suggested retail prices. Prices may vary from state to state.

Collins International Trading Corporation,
23801 Calabasas Road, Suite 2050, Calabasas, CA. 91302
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you to determine where a particular record is lo

cated on a random access file. John Hudson

covered the HASH/LINK method in the March

1982 issue of COMPUTE!. He did an excellent job;

and if you desire to learn more about it, I suggest

that you read this article. The HASH/LINK method

does have some problems. For example:

I) If you fill the overflow area, you will have

to reorganize the file again.

II) As soon as you initialize the random file,

you take up more space than you may

need.

III) Successive "collisions" can greatly in

crease access time (rec 100 links to rec 212,

rec 212 links to rec 487, rec 487 links to...).

IV) Expanding the main and overflow areas

of the file may require major program

revisions (deciding the main area should

be 2000 recs instead of 1000 recs will re

quire changes to your hashing logic), as

well as requiring you to reload the file.

V) Sequential (ascending or descending) pro

cessing is almost impossible.

VI) If you need to "key" on an alphabetic

field (such as a name), you must first con

vert it to a numeric value.

VII) Once the file has been created, it is

impossible to select an alternate key (e.g.,

a file is hashed on the last name, but you

need a report in social security number

order).

VIII) Deleting a record requires several Read/

Write steps to keep the link field updated.

Once a record has been deleted, the posi

tion that it occupied on the file is un

usable, since all adds occur at the end of

the file.

In the rest of this article I will cover an alter

nate method known as Indexed-Sequential Access

Method (ISAM).

ISAM

ISAM can solve all the problems associated with

HASH/LINK files, but it has some problems of its

own. ISAM works on the principle that it is faster

to search memory than a disk. Unfortunately,

before you can search memory, you must have

something in it, and this is the problem with

ISAM.

ISAM works by loading the desired "key"

field of each record in a file into an array. This is

done by placing the key field of the first record

into the first position of the array, the key from

the second record into the second position of the

array, etc. Once the array has been loaded, you

simply search the array for the desired key; its

position in the array is the record number for the
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random access file. Described below are the pro

cedures necessary for the most common lypes of

file processing:

I) ADD A RECORD

a) Search the array to determine if the

record already exists.

b) Move the new "key" to the end of the

array, or to the first "open" position in

the arrav.
J

c) Use the position number of the array to

write the record to the file.

II) DELETE A RECORD

a) Find the key in the array.

b) "Open" the entry in the array by

moving a "dummy" key into the array

{such as zeros).

c) Write the dummy values to the file.

III) CHANGE A RECORD

a) Find the key in the array.

b) Use the position number to read in

the record.

c) Make your change to the record (even

change the key).

d) Write the new record to the file using

the position number.

e) If you changed the key, move the new

key into the array.

IV) PROCESS SEQUENTIALLY BY KEY

a) Sort the array into the desired order

(ascending or descending).

b) Process the records sequentially

through the array.

V) PROCESS BY A DIFFERENT KEY

a) Load the array with the new keys from

the file.

b) Process normally using the new array.

Listed below are sample programs, written in

Applesoft, which illustrate ISAM programming

techniques. The programs are shells which can

easily be modified to suit your own purposes.

Note that all branch instructions bypass the REM

statements; thus, if you want to key the program

in without remarks, no line numbers will have to

be changed. Variables used in the programs are:

D$ - Control-D (disk access)

IA - Index Array

IE - Index End (last entry used)

IP - Index Pointer (entry number for the part

searched for)

IO - Index Open (entry number for first "open"

or empty record)

FOUND - Switch to indicate if part searched for

is in the index:

0 - part not in index

1 -part in index

PART - Part number being searched for
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record a lready exists. 
b) Move the new "key" to the end of the 
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c) Use the position number of the array to 
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THE FIRST LOW COST 6502 COMPUTER WITH 48K RAM THAT'S COMPLETELY COMPATIBLE WITH APPLE II®

Introducing the RAM-TECH 'RT 2 computer which offers you greater flexibility than the Apple II + at a price that's easier
on your finances. The RT 2 will run all software and use all peripheral hardware designed for the Apple II + .* It's 100% Apple®
compatible yet it offers you features not available on the Apple II +,®

COMPARE THESE FEATURES:
— supports upper & lower case characters from the keyboard

— high quality ABS case will not crack and is light weight

— RF modulator included in addition to composite video output
— high quality light-touch keyboard with upper/lower case key

— 15 key numeric key pad for fast data entry (optional)

— high power switching power supply (8.5 amps total) will power two

disk drives and several peripherals easily, has internal circuit breaker

— eight expansion slots to increase flexibility with peripheral cards
— 48K RAM expandable to 64K (192K RAM upgrade card available soon)

— socketed IC's for quick and easy service

— thousands of programs (business & home) available
— operates identically to the Apple II +® with exception of extra features on RT 2

— full 90 days parts and labor warranty with fast service turn-around

THE RAM-TECH' flf 2 IS EVERYTHING YOU ALWAYS WANTED FROM AN APPLE^ (AND MORE), BUT THOUGHT YOU COULDN'T AFFORD, AND THAT'S GOOD NEWS!

BUT THE BEST NEWS IS THE PRICE: WITH OPTIONAL NUMERIC KEYPAD:

$525".00 + $18.00 shipping & handling $575.00 + $18.00 shipping & handling

COMPARED TO APPLE II* WHICH RETAILS AT MORE THAN DOUBLE THIS PRICE AND OFFERS YOU LESS, YOU CAN SEE WHY

THE RAM-TECH" RT 2 SHOULD BE YOUR CHOICE. MAKE NO SYNTAX ABOUT IT, THE RT 2 IS FOR YOU!

PERSONAL I.D. OPTION — We will burn your name into ROM. When you power up your Ram-Tech your name will be displayed
on the screen. AN EXTRA MEASURE OF SECURITY AGAINST THEFT.

Indicate on your order what name you wish to use (maximum 8 letters including spaces) — ADD: S25.00 for I.D. option.

ALSO AVAILABLE: (sub-assemblies for do-it yourselfers) — 90 days warranty
1 - ABS case, high quality, Apple® look-a-like and color matched, will replace Apple® case $ 68.50
2 - same as #1 above but with numeric keypad cutout $ 84.00

3 - keyboard with upper/lower case key, direct replacement for Apple* or Ram-Tech* $110.00

4 - same as #3 above but with numeric keypad, use in combination with #2, also fits Apple® $139.50
5 - RF modulator with TV switch and cable, also fits Apple* $ 19.50
6 - switching power supply, 8.5 amps, internal circuit breaker, high power, also fits Apple® $112.00

7 - motherboard, completely assembled & tested, fully operational with burned ROMS $295.00

8 - bare motherboard w/ parts discription screened on board and instructions, highest quality G10 epoxy $ 48.00

SHIPPING & HANDLING FOR ABOVE: cases #1 & 2 add 10°. o; all others add 5H

PERIPHERALS, CARDS & ACCESSORIES FOR YOUR RAM-TECH
all items #1 to 19 guaranteed for one year (disk drives for six months)

OR APPLE®

1 - 16K RAM card $ 58.00

2-80 column card $ 94.50
3 - clock card $135.00

4 - communications card $ 89.00

5 - disk controller card $ 58.00

6 - EPROM writer card $124.50

7 - FORTH card $ 98.50

8 - IEEE-488 card w/cable $186.00
9 - parallel printer card w/cable $112.00

10 - parallel printer buffer and grappler card with cable. ..

11 - interger card $ 97.50

12 - PAL card $114.00

13 - language card $ 72.50

14 - RS-232 serial card $ 84.00

15 - Z-80 CP/M card $ 92.00

16 - VERSA card $345.00

17 - analog/digital card $116.50

18 - system cooling fan $ 63.00

19 - joy stick w/button $ 24.50

$245.00

DISK DRIVES: Guaranteed high quality for use with all Apple® compatible (or Ram-Tech*) controllers - DOS 3.3 & 3.2
USES SPECIAL LOW POWER CONSUMPTION CIRCUITRY

TEAC 55A $325-00 $370.00 with controller

SHUGART $285.00 $330.00 with controller

SHIPPING & HANDLING: add $3.50 per item #1 - 19 ... disk drives add $10.00

TO ORDER

— ALL PRICES IN U.S. CURRENCY

— VISA OR MASTER CARD: SEND NUMBER. EXPIRY DATE,

BANK NAME & CARD HOLDER'S NAME, INCLUDE PHONE

NUMBER.

— CHECKS & MONEY ORDERS O.K. - CHECKS NEED THREE

WEEKS TO CLEAR. (NO C.O.D.'S TO U.S. DUE TO POSTAL
REGULATIONS)

— CANADIAN ORDERS ADD 25% FOR CDN FUNDS EXCHANGE.

— U.S. CUSTOMERS WILL HAVE TO PAY U.S. CUSTOMS

4.7% DUTY. DUTIES COLLECTED BY POST OFFICE.

WE ASSUME NO LIABILITY FOR CUSTOMS CLEARANCE.

sApple is a trademark of Apple Computer Inc.

DEALER INQUIRIES REQUESTED

BYTE-RYTE
DEPT. CP

P.O. BOX 205, STATION CART.

MONTREAL, QUEBEC, CANADA H4K 2J5

(514) 335-1717

■Ram-Tech is a trademark of 99506 CANADA INC.
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IT'S .... ERE ~T L~ST! 
THE FIRST LOW COS16502 COMPUTER WITH 48K RAM THAT'S COMPLETELY COMPATIBLE WITH APPLE II® 
Introducing the RAM·TECH·RT 2 computer which offer·s you greater flexibility than the Apple II + ~ at a ~rice that's easier 
on your finances. The RT 2 will run all software and use all peripheral hardware designed for the Apple 11+. It's 100% Apple® 
compatible yet It offers you features not available on the Apple II +.® 

COMPARE THESE FEATURES: 
- supports upper & lower case" characters from the keyboard 
- high quality ASS case will not crack and is light weight 
- RF modulator included in addition to composite video output 
- high quality light·touch keyboard with upper/lower case key 
- 15 key numeric key pad for fast data entry (optional) 
- high power switching power supply (8.5 amps total) will power two 

disk drives and several peripherals easily, has internal circuit breaker 
- eight expansion slots to increase flexibility with peripheral cards 
- 48K RAM expandable to 64K (192K RAM upgrade card available soon) 
- socketed IC's for quick and easy service 
- thousands of programs (business & home) available 
- operates identically to the Apple 11+ ® with exception of extra features on RT 2 
- full 90 days parts and labor warranty with fast service turn-around 

........ 

THE RAM·TECH' RT 215 EVERYTHING YOU ALWAYS WANTED FROM AN APPLE' (AND MORE), BUT THOUGHT YOU COULDN'T AFFORD. AND THAT'S GOOD NEWS! 

BUT THE BEST NEWS IS THE PRICE: WITH OPTIONAL NUMERIC KEYPAD: 
$525:00 + $18.00 shipping & handling $575.00 + $18.00 shipping & handling 

COMPARED TO APPLE II" WHICH RETAILS AT MORE THAN DOUBLE THIS PRICE AND OFFERS YOU LESS, YOU CAN SEE WHY 
THE RAM·TECH" RT 2 SHOULD BE YOUR CHOICE. MAKE NO SYNTAX ABOUT IT, THE RT 2 IS FOR YOU! 

PERSONAL I,D, OPTION - We will burn your name into ROM. When y~u power up your Ram·Tech your name will be displayed 
on the screen. AN EXTRA MEASURE 'OF SECURITY AGAINST' THEFT. 
Indicate on your order what name you wish to use (maximum 8 letters including spaces) - ADD: $25.00 for 1.0. option. 

ALSO AVAILABLE: (sub·assemblies for do·it yourselfers) - 90 days warranty 
1 - ASS case, high quality, Applei!l look-a-like and color matched, will replace Applei!l case . . . ........ . ..$ 68.50 
2 - same as #1 above but with numeric keypad cutout. .. . . . . . . .. . .. . . .. . . . .. . . . . . . . . . . . . .. . .. ...... . ... $ 84.00 
3 - keyboard with upper/lower case key, direct replacement for Apple® or Ram-Tech· .. . . . .. . . . .. . ... . .. .. . ... . . $110.00 
4 - same as #3 above but with numeric keypad, use in combination with #2, also fits Apple®. . .. . $139.50 
5 - RF modulator with TV switch and cable, also fits Apple®. . . ..................... $ 19.50 
6 - switching power supply, 8.5 amps, internal circuit breaker, high power, also fits Apple®. .$112.00 
7 - motherboard, completely assembled & tested, fully operational with burned ROMS . .. . . .. . . .. . .. . . . ... .. ...... $295.00 
8 - bare motherboard wI parts discription screened on board and instructions, highest quality Gl0 epoxy. . .. ..... . $ 48.00 

SHIPPING & HANDUNG FOR ABOVE: cases #1 & 2 add 10%; all others add 5% 

PERIPHERALS, CARDS & ACCESSORIES FOR YOUR RAM-TECH" OR APPLE® 
all items #1 to 19 guaranteed for one year (disk· drives for six months) 

1 - 16K RAM card . . . ..... . .$ 58.00 11 - interger card .. . . .. .... .. . .. . .. .. . ... . .. $ 97.50 
2 - 80 column card .. ....................... $ 94.50 12 - PAL card . ..... . ... . . .. $114.00 
3 - clock card .... ... ... .. ... . . . . $135.00 13 - language card ... .. ... . ,.,', .... . . ... . .. $ 72.50 
4 - communications card . . ... . .. . . . $ 89.00 14 - RS-232 serial card ............... . •...... $ 84.00 
5 - disk controller card . .. . .. . . , . . . . . . . . . . . $ 58.00 15 - 2-80 CPIM card . . . . . . . . . . . . . . .. $ 92.00 
6 - EPROM writer card . .. . ....... .. . .. .. . . . . $124.50 16 - VERSA.card .... .. . .. . . .. .. .... ...... ... $345.00 
7 - FORTH card . .. .. .. .. .. .... $ 98.50 17 - analogldigital card.. .. ........... $116.50 
8 - IEEE-488 card w/cable . . .. . .............. $186.00 18 - system cooling fan . ... . ... ,.,., . . , . .. . .. $ 63.00 
9 - parallel printer card w/cable .............. . $112.00 19 - joy stick w/button . .. $ 24.50 

10 - parallel printer buffer and grappler card with cable. . ...................... $245.00 

DISK DRIVES: Guaranteed high quality for use with all Apple® compatible (or Ram·Tech') controllers - DOS 3.3 & 3.2 

USES SPECIAL LOVV POVVER CONSUMPTION CIRCUITRY 

TEAC 55A ... 
SHUGART . 

. . .. . . ... .. $325.00 
. .. . . .. . . .. $285.00 

, 
. ......... $370.00 with controller 

...... . ..... . $330.00 with ' controller 
SHIPPING & HANDLING: add $3.50 per Item #1 - 19 , .. disk drives add $10.00 

TO ORDER 
- ALL PRICES IN U.S. CURRENCY 
- VISA OR MASTER CARD: SEN!:) NUMBER, EXPIRY DATE, 

BANK NAME & CARD HOLDER'S NAME, INCLUDE PHONE 
NUMBER.· 

- CHECKS & MONEY ORDERS O.K. - CHECKS NEED THREE 
WEEKS TO CLEAR. (NO C.O.O.'S TO U.S. DUE TO POSTAL 
REGULATIONS) 

- CANADIAN ORDERS ADD 250Al FOR CON FUNDS EXCHANGE. 
- U.S . CUSTOMERS Will HAVE TO PAY U.S. CUSTOMS 

4.7% DUTY. DUTIES COLLECTED BY POST OFFICE. 
WE ASSUME NO LIABILITY FOR CUSTOMS CLEARANCE. 

" Apple is a tradamark of Apple Computer Inc. 

DEALER INQUIRIES REQUESTED ' 

BYTE-BYTE 
DEPT,CP 

P,O, BOX 205, STATION CART, 
MONTREAL, QUEBEC, CANADA H4K2J5 

(514) 335-1717 

'Ram-Tech is a trademark of 99506 CANADA INC. 



10-13 This section goes to a one-time routine to

load the index array with the desired key field (in

this case a part number).

100-114 Display the options available in a menu

format.

120-122 This gets the option into a string. Then,

using the VAL command, goes to the appropriate

routine. Note that if zero, a non-numeric charac

ter, or a number greater than five is entered, the

menu is displayed again.

200-215 The index array is searched sequentially

in this section. If the key is found, the following

values are returned:

FOUND = 1

IP = Entry in array for desired key

IO = First open entry in array (entry

with key of zero)

If the key is not found, the following values are

returned:

FOUND =0

IO = First open entry in array

Note on lines 212 and 213 the method used to exit

from the FOR/NEXT loop. This is the method

suggested by Apple to exit the loop from other

than normal completion. Its purpose is to prevent

?OUT OF MEMORY errors from occurring as a

result of too many "open" loops.

300-324 ADD A PART

310 Accepts the part number to be added to the

file.

311 Goes to the routine to search the index. If the

part already exists (FOUND = 1), an error message

is displayed and control is returned to the menu.

321-322 The new part is written to the master file

using the open entry pointer (IO) as the record

number.

323 If the new part is added to the end of the file,

the number of the last entry (IE) is updated.

324 Returns to the menu.

400-424 DELETE A PART

410 Accepts the part to be deleted.

411 Goes to the search routine. If the part is not

on file (FOUND = 0), an error message is displayed

and control is transferred to the menu.

420 The part is removed from the index by making

the entry zero.

421-422 The part is removed from the master file.

423 If the part was the last one in the array, the

ending pointer (IE) is reduced by one.

424 Return to the menu.

800-813 UPDATE INDEX POINTER

810-811 Write the number of the last entry in the

index to record zero of the master file.

812 Closes the master file.

813 Stops the program.
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900-930 LOAD THE INDEX ARRAY

910 Initially sets up variables.

911 Sets up an error routine to handle end-of-data

and not-found conditions.

912 Opens the master file.

913-914 Read the number of the last record on the

master file.

915 Turns off the error routine, dimensions the

index array to allow up to ten records to be added

to the end of the array (this can be changed to

allow for more expansion).

916 If no records exist on the master, control goes

to the menu.

920 Sets up the error routine.

921-924 Load the key field (part number) into the

array.

930 Turns the error routine off; returns to the

menu.

The second program offers a different method

of handling the index. Type in lines 10-630 from

Program 1, then add the lines from Program 2. In

this program the index is kept on a sequential

disk file, for speed of loading the array.

800-833 Save the index array.

810 Check the index change switch; if it is zero,

the index has not changed and does not have to

be rewritten. Control goes to 832.

811 Deletes the index file.

820-823 Write the array to the index file.

830-831 Write the number of the last entry in the

index to record zero of the master file.

832 Closes the master file.

833 Stops the program.

900-940 LOAD THE INDEX ARRAY

910 Initially sets up variables.

920 Opens the master file.

921 Sets up the error routine.

922-923 Read the number of entries in the index

file.

930 Sets up a new error routine.

931 Dimensions the index array (with expansion

of 10).

932-934 Read the index file into the array.

935 Turns the error routine off and closes the

index.

940 Turns control over to the menu.

Program 1: isam

10 REM

11 REM CALL INDEX LOAD ROUTINE

12 REM

13 GOTO 910

100 REM

101 REM SELECT OPTION

10-13 This section goes to a one-time routine to 
load the index array with the desired key field (in 
this case a part number). 
100-114 Display the options ava ilable in a menu 
format. 
120-122 This gets the option into a string. Then, 
using the VAL command, goes to the appropriate 
routine. Note that if zero, a non-numeric charac­
ter, or a number greater than five is entered , the 
menu is displayed again. 
200-215 The index array is sea rched sequentia lly 
in this section. If the key is found , the fo ll owing 
values are returned: 

900-930 LOAD THE INDEX ARRAY 
910 Initia lly sets up va riables. 
911 Sets up an error routine to handle end-of-data 
and not-found conditions. 
912 Opens the maste r fi le. 
913-914 Read the number of the las t record on the 
mas ter file. 
915 Turns off the error routine, dimensions the 
index array to a ll ow up to ten records to be added 
to the end of the array (thi s can be changed to 
allow for more expansion). 
916 If no records exist on the master, control goes 
to the menu. 

FOUND =1 
IP = Entry in array for desired key 920 Sets up the error routine. 
10 = First open entry in array (entry 921-924 Load the key fi eld (part numbe r) into the 

with key of zero) array. 
If the key is not found , the following values are 930 Turns the error routine off; returns to the 
returned: menu. 

FOUND = 0 The second program offers a different method 
10 = First open entry in array of hand ling the index. Type in lines 10-630 from 

Note on lines 212 and 213 the method used to exit · Program 1, then add the lines from Program 2. In 
from the FOR/NEXT loop. This is the method this program the index is kept on a sequential 
sU'ggested by Apple to exit the loop from other dIsk fIl e, for speed of loadIng the array. 
than normal completion. Its purpose is to prevent 800-833 Save the index array. 
?OUT OF MEMORY errors from occurring as a 810 Check the index change switch; if it is zero, 
result of too many "open" loops. the index has not changed and does not ha ve to 
300-324 ADD A PART be rewritten. Control goes to 832. 
310 Accepts the part number to be added to the 811 Deletes the index fil e. 
file. 
311 Goes to the routine to sea rch the index . If the 
part already exists (FOUND = 1), an error message 
is displayed and control is returned to the menu. 
321-322 The new part is written to the mas ter fil e 
using the open entry pointer (10) as the record 
number. 
323 If the new part is added to the end of the file, 
the number of the last entry (IE) is updated. 
324 Returns to the men u. 
400-424 DELETE A PART 
410 Accepts the part to be deleted. 
411 Goes to the search routine. If the part is not 
on file (FOUND = 0), an error message is di splayed 
and control is transferred to the menu. 
420 The part is removed from the index by making 
the entry zero. 
421-422 The part is removed from the master fil e . 
423 If the part was the last one in the array, the 
ending pointer (IE) is reduced by one. 
424 Return to the menu. 
800-813 UPDATE INDEX POINTER 
810-811 Write the number of the last entry in the 
index to record zero of the master fil e. 
812 Closes the master file. 
813 Stops the program. 
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820-823 Write the array to the index fil e. 
830-831 Write the number of the last entry in the 
index to record zero of the maste r fil e . 
832 Closes the master fil e. 
833 Stops the program. 
900-940 LOAD THE INDEX ARRAY 
910 Initially sets up variables. 
920 Opens the m as ter file. 
921 Sets up the e rror routine. 
922-923 Read the number of entries in the index 
fil e. 
930 Sets up a new error routine. 
931 Dimensions the index a rray (with expansion 
of 10). 

932-934 Read the index fil e into the a rray. 
935 Turns the error routine off and closes the 
index. 
940 Turns control over to the menu. 

Program 1: ISAM 

10 
11 
12 
13 
100 
101 

REM 
REM 
REM 
GOTO 

REM 
REM 

CALL INDEX LOAD ROUTINE 

910 

SELECT OPT! ON 



102

110

111

112

113

114

120

121

122

200

201

202

210

211

212

213

214

215

300

301

302

310

311

320

321

322

323

324

400

401

402

410

411

420

421

422

423

424

500

501

502

510

511

520

521

530

540

541

542

543

600

601

602

610

611

612

613

620

630

800

801

802

810

811

REH

HOME i

PRINT

PRINT

PRINT "1) ADD PART"

"2) DELETE PART"

"3) CHANGE PART"

PRINT "4) DISPLAY PART"

PRINT "5) STOP"

PRINT : INPUT "SELECT OPTION: ";OPT*

ON VAL (OPT*) + 1 GOTO 110,310,410,510

,610,810

GOTO 110

REM

REM SEARCH INDEX ARRAY

REM

10 = IE + Is IF IE = 0 THEN FOUND ■ 0:

RETURN

FOR I - 1 TO IE

IF IA(I) = PART THEN IP = 1:1 = IE + 1:

NEXT :FOUND = 1: RETURN

IF IA(I) = 0 AND 10 = IE + 1 THEN 10 =

Is NEXT

NEXT I

FOUND - 0: RETURN

REM

REM ADD A PART

REM

INPUT "ENTER NEW PART NUMBER: ";PART

GOSUB 210: IF FOUND = 1 THEN PRINT "PA

RT ALREADY ON FILE": GOTO 110

IA<IO) = PART

PRINT D»;"WRITE MASTER,R";10

PRINT PARTI PRINT D*

IF 10 > IE THEN IE = 10

GOTO 110

REM

REM DELETE A PART

REM

INPUT "ENTER PART TO BE DELETED: ";PART

GOSUB 210: IF FOUND = 0 THEN PRINT "PA

RT IS NOT ON FILE"i GOTO 110

IA(IP) = 0

PRINT D»;"WRITE MASTER,R";IP

PRINT 0: PRINT D*

IF IP = IE THEN IE = IE - 1

GOTO 110

REM

REM CHANGE A PART

REM

INPUT "ENTER PART TO BE CHANGED: ";PART

GOSUB 210: IF FOUND = 0 THEN PRINT "PA

RT IS NOT ON FILE": GOTO 110

PRINT D*;"READ MASTER,R";IP

INPUT PART: PRINT D*

REM CODING TO CHANGE PART

IA(IP) = PART

PRINT D*j"WRITE MASTER,R";IP

PRINT PART: PRINT D»

GOTO 110

REM

REM DISPLAY PART

REM

INPUT "ENTER PART NUMBER: ";PART

GOSUB 210: IF FOUND ■ 0 THEN PRINT "PA

RT IS NOT ON FILE": GOTD 110

PRINT D*;"READ MASTER,R";IP

INPUT PART: PRINT D*

REM CODING TO DISPLAY PART

GOTO 110

REM

REM UPDATE INDEX POINTER

REM

PRINT D«;"WRITE MASTER,RO"

PRINT IE

812 PRINT D«;"CLOSE MASTER"

813 END

900 REM

901 REM LOAD INDEX ARRAY

902 REM

910 D* = CHR* (4):IE = 0:IP = 0:10 = O:FOUN

D = O:PART = 0

911 ONERR GOTO 915

912 PRINT D*;"OPEN MASTER,L25"

913 PRINT D*;"READ MASTER,RO"

914 INPUT IE: PRINT D*

915 POKE 216,0; DIM IA(IE + 10)

916 IF IE = 0 GOTO 110

920 ONERR GOTO 924

921 FOR I = 1 TO IE

922 PRINT D*;"READ MASTER,R";I

923 INPUT IA<I)

924 NEXT Ii PRINT D*

930 POKE 216,Oi GOTO 110

Program 2: Index Array Routine

800 REM

801 REM SAVE INDEX

802 REM

810 IF IC = 0 GOTO 832

811 PRINT D*j"DELETE INDEX"

820 PRINT D*i"OPEN INDEX"

821 PRINT D*;"WRITE INDEX"

822 FOR I = 1 TO IE: PRINT IAU): NEXT I

823 PRINT D«;"CLOSE INDEX"

830 PRINT D*;"WRITE MASTER,RO"

831 PRINT IE

832 PRINT D*;"CLOSE MASTER"

833 END

900 REM

901 REM LOAD INDEX ARRAY

902 REM

910 D* = CHR» <4):IE = OiIP = O:IC = 0:10 =

0:FOUND = O:PART = 0

920 PRINT D*i"OPEN MASTER,L25"

921 ONERR GOTO 930

922 PRINT D*;"READ MASTER,RO"

923 INPUT IE

930 ONERR GOTO 935

931 DIM IA<IE + 10)

932 PRINT D*j"OPEN INDEX"

933 PRINT D*j"READ INDEX"

934 FOR I = 1 TO IE: INPUT IA(I): NEXT I

935 POKE 216,0: PRINT D»j"CLOSE INDEX"

940 GOTO 110 (0

Use the handy

reader service cards

in the back of the

magazine for

information on

products advertised in

COMPUTE!
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102 
110 
111 
112 
113 
114 
120 
121 

122 
200 
201 
202 
210 

211 
212 

213 

214 
21S 
300 
301 
302 
310 
311 

320 
321 
322 
323 
324 
400 
401 
402 
410 

411 

420 
421 
422 
423 
424 
500 
501 
S02 
S10 

511 

520 
521 
530 
540 
541 
542 
543 
600 
601 
602 
610 
611 

612_ 
613 
620 
630 
BOO 
BOI 
B02 
Bl0 
BI1 

REM 
HOME: PRINT "I) ADD PART" 
PRINT "2) DELETE PART" 
PRINT "3) CHANGE PART" 
PRINT "4) DISPLAY PART" 
PRINT "5) STOP" 
PRINT : INPUT "SELECT OPTION, "; OPTS 
ON VAL (OPTS) + 1 GOTO 110,310,410,510 
, 610,810 
GOTO 110 
REM 
REM SEARCH INDEX ARRAY 
REM 

10 = IE + 1: IF IE = 0 THEN FOUND = 0: 
RETURN 
FOR I = 1 TO IE 
IF IAlI) = PART THEN IP = 1:1 = IE + 1: 

NEXT :FOUND = 1: RETURN 
IF IAlI) = 0 AND 10 = IE + 1 THEN 10 
I: NEXT 
NEXT I 

FOUND = 0: RETURN 
REM 
REM ADD A PART 
REM 
INPUT "ENTER NEW PART NUMBER: ";PART 
GOSUB 210: IF FOUND = 1 THEN PRINT "PA 
RT ALREADY ON FILE": GOTO 110 

IA l 10> = PART 
PRINT OS;"WRITE MASTER,R"jIO 
PRINT PART, PRINT DS 
IF 10 > IE THEN IE = 10 
GOTO 110 
REM 
REM DELETE A PART 
REM 
INPUT "ENTER PART TO BE DELETED: ";PART 

GOSUB 210: IF FOUND = 0 THEN PRINT "PA 
RT IS NOT ON FILE", GOTO 110 

IAlIP) = 0 
PRINT 0$; "WRITE MASTER,R";IP 
PRINT 0: PRINT DS 
IF IP = IE THEN IE = IE - 1 
GOTO 110 
REM 
REM CHANGE A PART 
REM 
INPUT "ENTER PART TO BE CHANGED: ";PART 

GOSUB 210, IF FOUND = 0 THEN PRINT "PA 
RT IS NOT ON· FILE": GOTO 110 
PRINT 0$; "READ MASTER,R";IP 
INPUT PART: PRINT DS 
REM CODING TO CHANGE PART 

IA C IP) = PART 
PRINT DS;"WRITE MASTER,R";IP 
PRINT PART: PRINT DS 
GOTO 110 
REM 
REM DISPLAY PART 
REM 
INPUT "ENTER PART NUMBER: ";PART 
GOSUB 210: IF FOUND = 0 THEN PRINT "PA 
RT IS NOT ON FILE": GOTO 110 
PRINT 0$; "READ MASTER,R";IP 
INPUT PART: PRINT DS 
REM CODING TO DISPLAY PART 
GOTO 110 
REM 
REM UPDATE INDEX POINTER 
REM 
PRINT DS;"WRITE MASTER,RO" 
PRINT IE 
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B12 PRINT DS;"CLOSE MASTER" 
B13 END 
900 REM 
901 REM LOAD INDEX ARRAY 
902 REM 
910 DS = CHRS (4):IE = O:IP = 0:10 

D = 0: PART = 0 
911 ONERR GOTO 915 
·912 PR I NT DS;" OPEN MASTER , L25" 
913 PRINT DS;"READ MASTER , RO" 
914 INPUT IE: PRINT DS 
915 POKE 216,0: DIM IA l IE + 10,) 
916 IF IE = 0 GOTO 110 
920 ONERR GOTO 924 
921 FOR I = 1 TO IE 
922 PRINT DS;"READ MASTER,R";I 
923 INPUT IAlI) 
924 NEXT I: PRINT DS 
930 POKE 216,0: GOTO 110 

Program 2: Index Array Routine 

BOO REM 
B01 REM SAVE INDEX 
B02 REM 
BI0 IF IC = 0 GOTO B32 
Bll PRINT DSI"DELETE INDEX" 
B20 PRINT DSI"OPEN INDEX" 
B21 PRINT DS; "WRITE INDEX" 

O:FOUN 

B22 FOR I = 1 TO IE, PRINT IAlI): NEXT I 
B23 PRINT DSI"CLOSE INDEX" 
B30 PRINT DS;"WRITE MASTER,RO" 
B31 PRINT IE 
B32 PRINT DSI"CLOSE MASTER" 
B33 END 
900 REM 
901 REM LOAD INDEX ARRAY 
902 REM 
910 DS = CHRS (4):IE = O,IP = O:IC = 0,10 

O:FOUND = O,PART = 0 
920 PRINT DS;"OPEN MASTER,L25" 
921 ONERR GOTO 930 
922 PRINT DS;"READ MASTER , RO" 
923 INPUT IE 
930 ONERR GOTO 935 
931 DIM IAlIE + 10) 
932 PRINT DSI "OPEN INDEX" 
933 PRINT" DS; "READ INDEX" 
934 FOR I = 1 TO IE, INPUT IACI): NEXT I 
935 POKE 216,0: PRINT DS;"CLOSE INDEX" 
940 GOTO 110 @ 
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Tl Cadette:
Computer Aided Design

Bradley Rogers

This clever program should provide hours ofamusement

for children who enjoy creating pictures. Similar to

coloring or cut-and-paste, the computer screen becomes

a magic window allowing easy design, color selection,

and erasure. Requires Extended BASIC and joysticks.

"Cadette" is for children. Based on a scaled-down

version of CAD (the Computer Aided Design), it

transforms your TV screen into an electronic easel

on which children can "draw" tropical birds,

planes, surreallandscapes, or any number of other

fascinating pictures. Joysticks and fire buttons are

used instead of conventional pens and brushes.

Using these simple instruments, children can

create intricate designs from a basic stockpile of

16 different shapes. Each shape can assume five

different colors chosen at the start of the program.

Cadette calls upon the imagination, but does not

require highly developed motor skills. Most chil

dren over five should be able to manage it nicely.

Cadette is simple to use, with only four basic

activities required:

1. Choosing a page (screen) color;

2. Choosing five brush (shape) colors;

3. Moving joysticks to position the shapes or

the eraser; and

4. Pressing fire buttons to print or to erase.

The process is the electronic equivalent to

pasting cutouts on construction paper. However,

the program involves considerably less frustration

than conventional craft activities. It permits chil

dren to erase neatly or to change their minds at

any point without having to start over with a clean

sheet.

Running The Program

Once the RUN command has been entered, a

brief message appears, instructing you to select a

page color. The page in this case is, of course, the

TV screen. Next, you are confronted by a display

of 12 colors, each identified by a number from 1

to 12. From this menu you select a screen color by

pressing the appropriate number key and then
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the ENTER key. If you enter anything other than

numbers 1 to 12, the computer waits patiently for

you to reconsider.

A second message now appears on the back

ground color you chose. You are to select five

brush colors. This message disappears, and you

are asked to choose five from among twelve brush

colors. The brushes in this case represent the col

ors of the shapes you will eventually use to create

your design. Simply enter your five choices and

remember to press ENTER after each selection.

After the color choices, the screen will blank

and 16 geometric shapes will appear, eight across

the top of the screen, and eight across the bottom.

They consist of a circle, a square, assorted lines,

triangles, and semicircles. Every few seconds the

color of all 16 shapes changes, running through a

cycle of five color changes, and then repeating.

Near the center of the screen is a small hollow

box, which is the cursor. By using either of the

joysticks, you move the cursor to capture and

transport the colored shapes. After deciding which

shape you want to capture, move the cursor to a

position immediately adjacent to the shape. Once

the shape turns the desired color, position the

cursor on the shape.

The cursor will then disappear, and a dupli

cate of the colored shape you chose will appear

immediately above or below the original, de

pending upon whether you selected from the top

or bottom row. This duplicate may now be moved

with the joysticks to any desired location. It will

maintain its shape and color no matter what else

happens on the screen. The original from which it

was copied will remain in its display row and

continue to undergo color transformations.

The duplicate shape, which now represents

the cursor, can be placed at any position on the

screen. Move it to the location you want and

simply press the fire button. You will hear a low

tone indicating that the button has done its job. If

you have picked up the right joystick, the shape

will "lock" at that screen location. Even if you

move the cursor, the shape will remain fixed as

TI Cadette: 
Computer Aided Design 

Bradley Rogers 

This clever program should provide hOllrs of amusement 
for children who enjoy creating pictures. Similar to 
colori/Ig or cu t-and-paste, the colIIPuter screen beco/n es 
a magic window aI/owing easy design, color selection , 
and erasure. Requires Extended BASIC and joysticks. 

"Cadette" is for children. Based on a sca led-dow n 
version of CAD (the Computer Aided Design), it 
transform s your TV screen into an electronic easel 
on which children can "dra w" tropical birds, 
planes, surrea l landscapes, or any number of other 
fascina ting pictures. Joysticks and fire buttons are 
used instead of conventional pens and brushes. 

Using these simple instruments, children can 
create intricate designs from a basic stockpile of 
16 different shapes. Each shape ca n assume five 
different colors chosen at the start of the program. 
Cadette ca lls upon the imagination, but does not 
require high ly developed motor skills. Most chil­
dren over five should be able to manage it nicely . 

Cadette is simple to use, with only fou r basic 
activities required: 

1. Choosing a page (screen) color; 
2. Choosing fi ve brush (shape) colors; 
3. Moving joysticks to position the shapes or 

the eraser; and 
4. Pressing fire buttons to print or to erase. 

The process is the electronic equivalent to 
pasting cutou ts on construction pape r. However, 
the program involves considerably less frustration 
than conventiona l craft activities. It pe rmits chil­
dren to erase neatly or to change their minds at 
any point without having to start over wi th a clean 
sheet. 

Running The Program 
Once the RUN command has been entered, a 
brief message appears, instructing you to select a 
page color. The page in this case is, of course, the 
TV screen. Next, you are confronted by a d isplay 
of 12 colors, each identified by a number from 1 
to 12. From th is menu you select a screen color by 
pressing the appropriate number key and then 
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the ENTER key. If you enter anything other than 
numbers 1 to 12, the computer waits patiently for 
you to reconsider. 

A second message now appears on the back­
ground color you chose. You are to select five 
brush colors. This message di sappears, and you 
are asked to choose five from among twelve brush 
colors. The brushes in this case represent the col­
ors of the shapes you will eventually use to create 
yo ur design. Simply enter your five choices and 
remember to press ENTER after each selection. 

After the color choices, the screen will blank 
and 16 geometric shapes w ill appear, eight across 
the top of the screen, and eight across the bottom . 
They consist of a circle, a square, assorted lines, 
triangles, and semicircles . Every few seconds the 
color of a ll 16 shapes changes, running through a 
cycle of five color changes, and then repea ting. 

Near the center of the screen is a small hollow 
box, which is the cursor. By using either of the 
joysticks, you move the curso r to capture and 
transport the colored shapes. After deciding which 
shape you want to capture, move the curso r to a 
position immediately adjacent to the shape. Once 
the shape turns the desired color, position the 
cursor on the shape . 

The cursor will then di sappea r, and a dupli­
cate of the co lored shape you chose will appear 
immediately above or below the original , de­
pending upon w hether yo u selected from the top 
or bottom row. This dupl ica te may now be moved 
with the joysticks to any desired location. It will 
maintain its shape and co lor no matter what else 
happens on the screen. The original from w hich it 
was copied will remain in its display row and 
continue to undergo color transformations . 

The duplica te shape, which now represents 
the cursor, can be p laced at any position on the 
screen. Move it to the location you want and 
simply press the fire button. You will hea r a low 
tone indica ting that the button has done its job. If 
you have picked up the right joystick, the shape 
will " lock" at that screen location. Even if you 
move the cursor, the shape will remain fixed as 



Twelve page and twelve brush colors are available in

"Cadette" from the TI-99.

long as the program runs. If you have picked up

the wrong joystick, the shape will be erased.

Assuming you have the "lock" joystick, you

now have two options. You can move the cursor

shape to a new position and print it again, or you

can select another shape of the same color or the

same shape of another color. If you choose a new

shape, repeat the initial capture procedure. Re

member, however, that the cursor no longer ap

pears as a hollow box, but in the shape of your

previous selection. But once it is placed on a new

colored shape, it will automatically assume the

new shape and color.

The "lock" joystick locks your selection at

the location you want. The other joystick also

controls the cursor, but is used to erase. To erase

a "locked" shape, simply move the cursor on top

of that shape and press the fire button. A higher

tone will sound, the shape will disappear, and

you can make another selection. To avoid confu

sion, you might label one joystick "lock" or "print"

and the other "erase."

Extensions And Modifications
If you want to alter the shapes, you can change

lines 540, 560,580, and 600, which are DATA state

ments that contain the hexadecimal representa

tions of the shapes. Each shape is defined by a

string of 16 hexadecimal numbers.

Some children may find that the cursor moves

too quickly, rushing past the space in which they

wanted to print a shape. You can change the cur

sor's speed in line 920 by adjusting the limit (4) in

the FOR/NEXT loop.

One interesting modification to the program

would make it more versatile without requiring a

great deal of extra programming. For example, a

larger menu of shapes could be shown initially,

and 16 could then be chosen from it. This would

not be a terribly complicated program adjustment

as long as you remember that the shapes must be

read into S$. It is better to present the shape menu

before the color menus; once you start fooling

with color statements, all kinds of unexpected

complications develop. In considering such mod

ifications, just remember that often there is a trade

off between versatility and user-convenience. The

program could become less fun to use if a child

has to make too many decisions.

Cadette

100 CALL CLEAR

110 CALL SCREEN(15)

120 DISPLAY AT(5,6):"SELECT PAGE CO

LOR, 1 TO 12."

130 FOR 1 = 1 TO ,800 :: NEXT I :: CAL

L CLEAR

140 DIM Z(5):: DIM S*<16)

150 A*="3C7EFFFFFFFF7E3C" I I X = 4

160 FOR 1=62 TO 142 STEP 8 :: CALL

CHAR(I,A*):: CALL COLOR(X,X-l,1

) :: X=X+1 :: NEXT I

170 CALL CHAR(40,At):: CALL C0L0R<2

,16,1):: CALL COLOR<9,14,1):: C

ALL VCHAR(12,5,40):: X=3

180 FOR 1=62 TO 142 STEP 8 :: CALL

VCHAR(12,X*2+1,1):: X=X+1 :: NE

XT I

190 CALL CHARPAT(56,Z*):: CALL CHAR

PAT(57,W*):: CALL CHAR(33,Z*)::

CALL CHAR(34,W*)

200 FOR 1=1 TO 12

210 IF 1=8 THEN CALL VCHAR(10,19,33

>:: GOTO 240

220 IF 1=9 THEN CALL VCHAR<10,21,34

):: GO TO 240

230 DISPLAY AT(10,I*2):USING "##":I

240 NEXT I

250 ACCEPT AT(24,1)VALIDATE(DIGIT)B

EEP: Y

260 IF Y<1 OR Y>12 THEN 250

270 IF Y=7 THEN Y=13

2B0 IF Y=l THEN Y=15

290 CALL SCREEN(Y+1):: CALL CLEAR

300 FOR 1=1 TO 14 :: CALL COLOR(I,2

,1):: NEXT I :: DISPLAY AT(6,4)

:"SELECT 5 BRUSH COLORS,<6 SPACE

S>1 TO 12."

310 FOR 1=1 TO 800 :: NEXT I :: CAL

L CLEAR

320 FOR 1=4 TO 14 :: CALL COLOR(I,I

-1,1)11 NEXT I :: CALL C0L0R(2,

16,1):: CALL COLOR(9,14,1)

330 At="FF7E3C18183C7EFF"
340 FOR 1=62 TO 142 STEP 8 :: CALL

CHAR(I,A*):: NEXT I :: CALL CHA

R<40,A*)

350 IF Y=15 THEN Y=0

360 IF Y=13 THEN Y = 7

370 CALL COLOR(Y+2,2,1):: X=6 :: CA

LL VCHAR<12,4,40)

380 FOR 1=62 TO 142 STEP B :: CALL

VCHAR<12,X,I):: X=X+2 :: NEXT I

390 FOR 1=1 TO 12

400 IF 1=8 THEN CALL VCHAR(10,1B,33

):: GOTO 430

410 IF 1=9 THEN CALL VCHAR(10,20,34

):: GOTO 430

420 DISPLAY AT(10,1*2-1):USIN6 "##"

: I
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long as the program runs . If you have picked up 
the wrong joys tick, the shape w ill be erased. 

Assu ming you have the " lock" joystick, you 
now have two options. You can move the cursor 
shape to a new position and print it again, or you 
can select another shape of the same color or the 
same shape of another color. If you choose a new 
shape, repeat the in itia l ca pture proced ure. Re­
member, however, that the curso r no longer ap­
pea rs as a hollow box, but in the shape of your 
previous selection. But once it is placed on a new 
colored shape, it will automatica lly assume the 
new shape and color. 

The " lock" joystick locks your selection at 
the loca tion you wa nt. The other joystick also 
contro ls the cursor, but is used to erase. To erase 
a " locked" shape, simply move the cu rsor on top 
of that shape and press the fire button. A higher 
tone will sound , the shape wi ll disa ppea r, and 
yo u can make another selection. To avoid confu­
sion, you might label one joystick " lock" or " print" 
and the other "erase." 

Extensions And Modifications 
If yo u wa nt to alter the shapes, you can change 
lines 540, 560,580, and 600, w hich are DATA sta te­
ments that contain the hexadecimal representa­
tions of the shapes. Each shape is defin ed by a 
string of 16 hexadecimal numbers. 

Some children may find that the cursor moves 
too quickly, rushing past the space in which they 
wan ted to print a shape. You can change the cur­
so r's speed in line 920 by adjusting the limit (4) in 
the FORINEXT loop. 

One interesting modifica tion to the program 
would make it more ve rsatile without requ iring a 
great deal of extra programming. For example, a 
larger menu of shapes could be shown initially, 
and 16 could then be chosen from it. This wou ld 
not be a terribly complica ted program adjustment 
as long as you remember that the shapes must be 

read into S$. It is be tte r to present the shape menu 
before the color menus; once you start fooling 
with color statements, all kinds of unexpected 
complications develop . In considering such mod­
ifications, just remember that often there is a trade­
off between versa tility and user-convenience. The 
p rogram could become less fun to use if a child 
h as to make too many decisions. 

Cadette 
100 CALL CLEAR 
110 CALL SCREEN(15) 
120 DISPLAY AT(S,6):"SELECT PABE CO 

LOR, 1 TO 12." 
130 FOR 1=1 TO , 800 :: NEXT I :: CAL 

L CLEAR 
140 DIM Z (5):: DIM SS (16) 
150 AS="3C7EFFFFFFFF7E3C" .: X=4 
160 FOR 1=62 TO 142 STEP 8 :: CALL 

CHAR(I,AS):: CALL COLOR(X,X-l,l 
) .:: X=X+l :: NEXT I 

170 CALL CHAR(40,AS):: CALL COLOR(2 
,16,1):: CALL COLOR (9,14,1>:: C 
ALL VCHAR(12,5,40):: X=3 

180 FOR 1=62 TO 142 STEP 8 :: CALL 
VCHAR(12,X*2+1,I):: X=X+l :: NE 
XT I , 

190 CALL CHARPAT(56,ZS):: CALL CHAR 
PAT(57,WS):: CALL CHAR(33,ZS):: 

CALL CHAR(34,WS) 
200 FOR 1=1 TO 12 
210 IF 1=8 THEN CALL VCHAR(10,19,33 

):: BOTO 240 
220 IF 1=9 THEN CALL VCHAR(10,21,34 

): : BO TO 240 
230 DISPLAY AT(10 , I*2):USINB ...... :1 
240 NEXT I 
250 ACCEPT AT(24,l)VALIDATE(DIBIT)B 

EEP:Y 
260 IF Y< l OR Y> 12 THEN 250 
270 IF Y=7 THEN Y=13 
280 IF Y=l THEN Y=15 
290 CALL SCREEN(Y+l):: CALL CLEAR 
300 FOR 1=1 TO 14 :: CALL COLOR(I,2 

,1):: NEXT I :: DISPLAY AT(6,4) 
:"SELECT 5 BRUSH COLORS,{6 SPACE 
S}l TO 12." 

310 FOR 1=1 TO 800 :: NEXT I :: CAL 
L CLEAR 

320 FOR 1=4 TO 14 :: CALL COLOR(I,I 
-1,1):: NEXT I :: CALL COLOR(2, 
16,1>:: CALL COLOR(9,14,1> 

330 AS="FF7E3C18183C7EFF" 
340 FOR 1=62 TO 142 STEP 8 :: CALL 

CHAR(I,AS):: NEXT I :: CALL CHA 
R(40,AS) 

350 IF Y=lS THEN Y=0 
360 IF Y=13 THEN Y=7 
370 CALL COLOR(Y+2,2,l):: X=6 :: CA 

LL VCHAR(12,4,40) 
380 FOR 1=62 TO 142 STEP 8 :: CALL 

VCHAR(12,X,I):: X=X+2 :: NEXT I 
390 FOR 1=1 TO 12 
400 IF 1=8 THEN CALL VCHAR(10,18,33 

):: BOTO 430 
4T0 '-r F 1=9 THEN CALL VCHAR (10,20,34 

):: BOTO 430 
420 DISPLAY AT(10,I*2-1):USINB ...... 

: I ....... 
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430 NEXT I

440 FDR 1=1 TO 5

450 ACCEPT AT(24,1>VALIDATE(DIBIT)P 860

EEP:Z ( I)

460 IF Z(I)<1 OR Z(I)>12 THEN 450

470 IF Z(I>=1 THEN CALL VCHAR(18,I*

2+2,40)ELSE 490

480 GO TO 500

490 CALL VCHAR(18, 1*2+2,46+8*Z <I) >

500 NEXT I

510 FOR 1=1 TO 500 :: AA=8*8 :: NEX

T I

520 CALL CLEAR

530 FOR 1 = 1 TO 16 :: READ S*<I ) : : N

EXT I

540 DATA 187E7EFFFF7E7E1B,0107070F0

F070701,80E0E0F0F0E0E080,FF7E7E

1800000000

560 DATA 000000001B7E7EFF,FFFFFFFFF

FFFFFFF,FFFEFCF8F0E0C080,000103

070F1F3F7F

580 DATA 80C0E0F0F8FCFEFF,7F3F1F0F0

7030100,8080808080808080,010101

0101010101

600 DATA FF00000000000000,000000000

00000FF,8040201008040201,010204

0810204080

610 X=40

620 FOR 1=1 TO 5

630 P=Z(I>-H

640 IF Z<I)=1 AND Y=0 THEN CALL COL

0R(I*2,2,l)n CALL C0L0R(I*2+l,

2,1):: 60 TO 690

650 IF Z(I)>1 AND Z(I)=Y THEN CALL

C0LDR(I*2,2,1):: CALL C0L0R<I*2

+1,2,1):: GO TO 690

660 IF Z(X)=1 AND Y>0 THEN P=16

670 IF Z(I)=7 AND Z(I)<>Y THEN P=14

680 CALL COLOR(I*2,P,1):J CALL COLO

690 FOR J=l TO 16 :: CALL CHAR(X,S«

<J)):: X=X+1 s: NEXT J

700 NEXT I

710 G2= 32 ll Hl«=12 si Fl = 16

720 CALL CHAR<37,"FF818181B18181FF"

):i CALL VCHAR<H1,F1,37>:i J=>39

730 QH«1 i: UU=1

740 FOR 1=1 TO 8 :: CALL VCHAR(24,I

*2+4,J+I):: NEXT I

750 FOR 1=9 TO 16 :: CALL VCHAR(1,I

*2-12,J+I):: NEXT I

760 X=l

770 CALL J0YST(UU,F2,H2>

780 CALL KEY<UU,RV,5V>

790 IF (Hl=l AND H2=4)OR(H1=24 AND

H2=-4)OR(F1=2 AND F2=-4>OR<F1=3

0 AND F2=4)THEN F2=0 :: H2=0 ::

GO TO 900

800 IF F2 =0 AND H2= 0 AND 5V~0 THEN

900

810 H3=Hl-H2/4 :: F3=Fl+F2/4

820 CALL GCHAR(H3,F3,G3>:: CALL GCH

AR<H1,F1,G1)

830 IF RV+QW=19 AND(H1=24 OR H1=1)T

HEN 890

840 IF H3= 24 AND G3O32 THEN H3=23

II CALL VCHAR(H1,F1,32):: CALL

VCHAR(H3,F3,G3>:: G2=32 :: GO

TO B70

850 IF H3=l AND (G3O32)THEN H3 =2 ::

CALL VCHAR<H1,F1,32)i: CALL VC
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870

880

890

900

910

920

930

940

950

960

HAR(H3,F3,G3):: G2=32 :: GO TO

870

IF (H3O24 AND H3O 1 ) OR t H3 = 24 A

ND G3=32)OR(H3=l AND 63=32>THEN

CALL VCHAR(H3,F3,G1>:: CALL VC

HAR(Hl,Fl,G2)s: G2=G3

IF RV+DW=19 THEN CALL VCHAR(H3,

F3,G1):: G2=G3 :: CALL SOUND(10

0, 1 10, 2) : : GO TO 890

IF RV+QN-17 THEN CALL VCHAR(H3,

F3,37):: G2=32 :: CALL SOUND(10

0,220,2)

H1=H3 :: F1=F3

QW=-QW

IF QW=1 THEN UU=1 ELSE UU=2

FOR AA=1 TO 4 :: NEXT AA

X=X+1 :: IF X=10 THEN 940 ELSE

770

J=J+16

IF J>103 THEN J=39

GO TO 740
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43{IJ NEXT I 
44{IJ FOR 1=1 TO 5 
45{IJ ACCEPT AT(24 , I)VALIDATE(DI8IT)P 

EEP : Z ( I ) 
46{IJ IF Z(I) < I OR Z(I»12 THEN 45{IJ 
4 7 {IJ IF Z ( I ) =I THEN CALL VCHAR(18,I* 

2+2,4{IJ)ELSE 49{IJ 
48{IJ GO TO 5{IJ{IJ 
49{IJ CALL VCHAR(18,I*2+2,46+8*Z(I» 
5{IJ{IJ NEXT I 
51{IJ FOR 1=1 TO 5{IJ{IJ :: AA=8*8 : : NEX 

T I 
52{IJ CALL CLEAR 
53{IJ FOR 1=1 TO 16 :: READ SS(I):: N 

EXT I 
54{IJ DATA 187E7EFFFF7E7E18,{lJI{lJ7{IJ7{IJF{IJ 

F{lJ7{IJ7{IJ1,8{IJE{lJE{lJF{lJF{lJE{lJE{lJ8{IJ,FF7E7E 
18{IJ{IJ{IJ{IJ{IJ{IJ{IJ{IJ 

56{IJ DATA {IJ{IJ{IJ{IJ{IJ{IJ{IJ{lJ187E7EFF,FFFFFFFFF 
FFFFF~F,FFFEFCF8F{lJE{lJC{lJ8{IJ,{IJ{IJ{lJI{lJ3 
{lJ7{IJFIF3F7F 

58{IJ DATA 8{IJC{lJE{lJF{lJF8FCFEFF,7F3FIF{lJF{IJ 
7{IJ3{IJI{IJ{IJ , 8{IJ8{IJ8{IJ8{IJ8{IJ8{IJ8{IJ8{IJ,{lJI{lJI{lJ1 
{lJl{lJl{lJl{lJl{lJl 

6{IJ{IJ DATA FF{IJ{IJ{IJ{lJ0{IJ{IJ{IJ{IJ{IJ{IJ{lJ00,0{IJ0{IJ{IJ{IJ{lJ00 
{IJ{IJ{IJ{IJ{IJFF,8{IJ4{IJ2{IJI{IJ{lJ804{IJ2{IJ1,{lJ10204 
{lJ8 I {lJ2{IJ4{IJ8{IJ 

61{IJ X=4{IJ 
62{IJ FOR 1=1 TO 5 
63{IJ P=Z(I)+I 
64{IJ IF Z(I)=I AND Y={IJ THEN CALL COL 

OR(I*2,2,1): : CALL COLOR(I*2+1, 
2, 1>:: GO TO 69{IJ 

650 IF Z(I»I AND Z(I)~Y THEN CALL 
COLOR(I*2,2,1):: CALL COLOR(I*2 
+ I , 2, I ) :: 80 TO 690 

66{IJ IF Z(I)=I AND Y>{IJ THEN P=16 
670 IF Z(I)=7 AND Z(I) <> Y THEN P=14 
680 CALL COLOR(I*2,P,I):. CALL COLO 

R(I*2+I , P,11 
690 FOR J=I TO 16 :: CALL CHAR(X,SS 

(JII:: X=X+I :: NEXT J 
700 NEXT I 
710 82~32 :, HI=12 :. FI=16 
728 CALL CHAR(37,"FF81818181818IFF" 

1" CALL VCHAR(HI,FI.371:: J-39 
730 gN-l .: UU=1 
74{IJ FOR 1=1 TO 8 :. CALL VCHAR(24,I 

*2+4,J+II:: NEXT I 
750 FOR 1=9 TO 16 :: CALL VCHAR(I,I 

*2-12,J+II:: NEXT I 
760 X=I 
77{IJ CALL JOYST(UU,F2,H21 
78{IJ CALL KEY(UU,RV,SV) 
79{IJ IF (Hl=1 AND H2=410R(HI=24 AND 

H2=-410R(FI=2 AND F2=-410R(FI=3 
{IJ AND F2~4ITHEN F2={IJ :: H2={IJ :: 
GO TO 9{IJ0 

8{IJ{IJ IF F2={IJ AND H2=0 AND SV=0 THEN 
9{IJ{IJ 

81{IJ H3=HI-H2/4 :: F3=FI+F2/4 
820 CALL GCHAR(H3,F3,831:: CALL GCH 

AR(HI,FI , 81> 
83{IJ IF RV+QN=19 AND(Hl=24 OR HI=IIT 

HEN 89{IJ 
84{IJ IF H3=24 AND G3 <> 32 THEN H3=23 

:. CALL VCHAR(HI,FI,32):: CALL 
VCHAR(H3,F3,G31:: G2= 3 2 :: 80 
TO 87{IJ 

85{IJ IF H3=1 AND(83 <>32ITHEN H3=2 -­
CALL VCHAR(Hl,FI,321.: CALL VC 
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HAR(H3 , F3 , 831:: 82=32 :: GO TO 
87{IJ 

86{IJ IF (H3 <>24 AND H3<> 110R(H3=24 A 
ND G3=3210R(H 3 =1 AND G3=32)THEN 

CALL VCHAR(H 3 ,F3,Gl):: CALL VC 
HAR(Hl,Fl,821:: 82=G3 

87{IJ IF RV+QW=19 THEN CALL VCHAR(H 3 , 
F3,Gll:: 82=8 3 :: CALL SOUND(I{IJ 
{IJ, 11{IJ, 21:: 80 TO 89{IJ 

88{IJ IF RV+QN=17 THEN CALL VCHAR(H3, 
F3,371:: 82=32 :: CALL SOUND(I{IJ 
il,22",2) 

89{IJ Hl=H3 :: Fl=F 3 
90{IJ QW=-QW 
910 IF QN~1 THEN UU=1 ELSE UU-2 
92{IJ FOR AA=1 TO 4 :: NEXT AA 
93{IJ X=X+l :: IF X=I{IJ THEN 94{IJ ELSE 

770 
940 J-J+16 
9:50 IF J >103 THEN J=39 
960 80 TO 740 

COMPUTE! is looking for 
good articles, tutorials, 

and games for the 
TimeX/Sinclair, Commodore 64, 

and Color Computer, 

FOR 1.1. ONLYI 
Not another computer game but 
an actual speed handicapping aid 
for thoroughbred racing, handling 
up to sixteen horses per race from 
4'/2 furlongs to 2 miles. 

IT'S FAST! 
Just six bi ts of information from The Daily 
Racing Form'" and your Tf ·99/4 (4A) reo 
turns speed at each horse in tt .lsec. at 
each quarter, pfus predicted finish timel 
Manages horse numbers, OTS fetters and 
scratches; adjusts routers and sprinters. 
User friendly and error proof. 
Pac~.age contains cassette and step-by·step Instruc· 
han booklet. Data displays on sClecn and/or TI ther ­
mal printer (recommended) or compatable RS232 

ONLY $34.951 
NV leSl\le!lls aoo $2 88 ca'IiIUI,ln reSl~enlS $.I? y;, 

Send check 01 money order to: 

TRACKSMITH 
rD. Box 738, Cooper Station, NY 10276 



ATARI FONTBYTER
Orson Scott Card

It's hard to tell, when you're using "Fontbyter/'

whether this is a utility or a game. You can easily create

graphics displays many times the size of the screen and

save them to disk, using the ROM character set - or

character sets you have designed yourself. And because

Fontbyter allows you to use two "hidden" character

modes, ANTIC modes 4 and 5, you get all the high-

resolution color of Graphics 7 with the convenience and

memory usage of Graphics 0.

Once you have a character set designed and a

picture drawn on the screen using "Fontbyter,"

changing an 8-by-8-pixel character block takes

only one POKE. This allows easy, almost instant

animation; your programs can be shorter than

they would be if you tried to get the same effect

with Graphics 7; and you have more memory

available to you because the screen displays take

up less room.

The problem is creating the actual display. In

ANTIC 4, you have 24 lines of 40 characters; in

ANTIC 5, 12 lines of 40 characters. Laying out the

screen display and writing the DATA statements

can be a long, tedious, painful process. You have

to remember what each character looks like and

make sure that the characters are in the right

order in the DATA statements you create. And

when you want to change a display, you have to

go back and find the right DATA statement and

alter it.

Fontbyter lets you create and edit in ANTIC 4

or 5 right on the screen. You don't have to write

down the number of the character and POKE it

into memory; you only have to press a key or

combination of keys, and your character will be

displayed exactly where you want it on the screen.

Simple commands allow you to fill large areas

with a single character, insert or delete lines, scroll

around the screen to view large areas quickly, or

change the colors on the screen. And Fontbyter

will scroll horizontally and vertically, so you can

use the screen as a window onto, a very large dis

play-up to 4K.

Best of all, you can save your screen to disk

at any point and return to continue editing it.

Using a simple subroutine, you can then load

your screen into memory in your own program.

The first eight bytes of every file Fontbyter creates

contain the mode number, the display width, the

display height, and the five colors of the screen

display.

Starting Fontbyter

Character set. When you RUN Fontbyter, the pro

gram accesses your disk and shows you a directory

of all the files with the filetype ".SET". Fontbyter

assumes that these are all character sets. The pro

gram then asks you to choose which one you want

to use. Or, if you wish to use the built-in ROM

character set, enter the character "(a " as the

filename.

There is only one custom character set in

cluded with Fontbyter, but by using a character

editor you can create as many different sets as

you want.

If the character set you ask for is not on the

disk in drive 1, the program will prompt you to

either insert the correct disk or ask for a different

set. Also, whenever Fontbyter asks you for a

filename, you don't need to enter more than the

eight-character name - Fontbyter always supplies

the device name "Dl:" and the extender ".SET"

or ".SCR". If you use an illegal name, Fontbyter

will ask you to try again.

Screen files. When you have chosen your

character set, Fontbyter displays a directory of all

the files with the filetype ".SCR". Fontbyter as

sumes that these files contain screen displays

created and saved by Fontbyter. If no directory is

displayed, it means that there are no files with

the filetype ".SCR" on the disk.

At the end of the directory, you will be told

the number of sectors left on the disk. Be sure

that the disk you use for saving screens has

enough room for the screen you intend to save. A

maximum-size display is almost 4K, which will

create a file of 33 sectors. Disks can fill up pretty

fast at that rate.

Save file. The program asks you what name

your saved screen file should have. When you are

through editing and want to save your finished

screen, this is the filename that Fontbyter will use

to create the save file. You can use a filename that

you used before, but saving the new file will erase
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ATARI FONTBYTER 
Orson Scott Cord 

It 's hard to tell , when you're usillg "FOIltbyter," 
whether this is a utility or a game. You can easily create 
graphics displays mallY tillles the size of the screen alld 
save them to disk, using the ROM character set - or 
character sets you have designed yourself. Alld because 
FO'ltbyter allows you to use two "hidden" character 
.nodes, ANTlC modes 4 and 5, you get all the high­
resolution color of Graphics 7 with the convel1ience mId 
memory usage of Graphics O. 

O nce you have a character set designed and a 
picture drawn on the screen usi ng "Fontbyter," 
changing an 8-by-8-pixel character block takes 
only one POKE. This a llows easy, almost instant 
animation; your programs can be shorter than 
they would be if you tried to get the same effect 
with Graphics 7; and you have more memory 
available to you because the screen displays take 
up less room. 

The problem is creating the actual display . In 
ANTlC 4, you have 24 lines of 40 characters; in 
ANTlC 5, 12 lines of 40 cha racters. Laying out the 
screen display and writing the DATA statements 
can be a long, tedious, painful process. You have 
to remember what each cha racter looks like and 
make sure that the cha racters are in the right 
order in the DATA statements you create. And 
when you want to change a display, you have to 
go back and find the right DATA statement and 
alter it. 

Fontbyter lets you crea te and edit in ANTlC 4 
or 5 right on the screen. You don't have to write 
down the number of the character and POKE it 
into memory; yo u only have to press a key or 
combination of keys, and your character will be 
displayed exactly w here yo u want it on the screen. 
Simple commands allow yo u to fill la rge areas 
w ith a single cha racter, inse rt or delete lines, scroll 
around the screen to view large areas quickly, or 
change the colors on the screen. And Fontbyter 
w ill scroll horizontally and vertically, so you can 
use the screen as a window onto. a very large d is­
play - up to 4K. 

Best of all, you ca n save your screen to disk 
at any point and return to continue editing it. 

Using a simple subroutine, you can then load 
your screen into memory in you r own program. 
The firs t eight bytes of every file Fontbyte r crea tes 
contain the mode number, the display width, the 
display height, and the five colors of the screen 
display. 

Starting Fontbyter 
Character set . When you RUN Fontby ter, the pro­
gram accesses your disk and shows yo u a directory 
of all the.fil es w ith the fil etype ".SET'. Fontbyter 
assumes that these are all character se ts. The pro­
gram then asks you to ch oose which o ne yo u want 
to use . Or, if you wish to use the built-in ROM 
character set, ente r the character " @ " as the 
fi lename. 

There is on ly one cus tom characte r set in­
cluded with Fontbyter, but by using a character 
editor you can crea te as many different se ts as 
you wa nt. 

If the character se t you ask for is not on the 
disk in drive 1, the program will prompt you to 
either insert the correct disk or ask for a different 
set. Also, whenever Fontbyter asks you for a 
fil ename, you don't need to enter more than the 
eight-character name - Fontbyter a lways supplies 
the device name "01:" and the extende r " .sET" 
or ".SCR" . If you use an illega l name, Fontbyter 
will ask you to try aga in . 

Screen files . When you have chosen your 
character set, Fontbyter displays a directory of a ll 
the files with the filetype ".SCR". Fontbyter as­
sumes that these files contain screen displays 
created and saved by Fontbyter. If no directory is 
disp layed, it means that there are no files w ith 
the fil etype ".SCR" on the disk. 

At the end of the directory, you will be told 
the number of sectors left on the disk. Be sure 
that the disk you use for saving screens has 
enough room for the screen you intend to save. A 
maximum-size display is a lmost 4K, which wi ll 
create a file of 33 sectors . Disks can fill up pre tty 
fast at that ra te. 

Save fi le. The program asks you w hat name 
your saved screen file should have. When you are 
through editing and want to save your finished 
screen, this is the fil ename that Fontbyter wi ll use 
to crea te the save file. You can use a fi lename that 
you used before, but saving the new file will erase 
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the old one.

Load file. The program asks you if you want

to edit a screen that was previously saved. If you

do, you will be asked the name of the file you

want to load from.

Notice that this system allows you to load

from a file and then save your edited version back

to the same file, erasing the old version; or you

can choose to save the file under a different

filename, so that both versions will exist. There is

an added safeguard, too. When you save the

screen display, it is first saved under the name

"Dl.TEMPFILE.SCR". Then Fontbyter asks you

if you want to save it under the name you chose

at the beginning of the program. If you change

your mind about the save filename then, you

can exit Fontbyter and use DOS to change "D:

TEMPFILE.SCR" to whatever name you want.

Load file parameters. It your load file is found,

Fontbyter immediately opens it and reads the

first three bytes. Then it reminds you of the

ANTIC mode, width (in characters), and height

(in lines) of the file as it was saved. If you don't

want to change those parameters, you can proceed

directly to the final check; if you do want to change

them, Fontbyter will ask you to choose the mode,

width, and height of the file as if you were creating

a new screen.

ANTIC mode. Fontbyter asks you to choose

which ANTIC mode you want. The only choices

are 2 (Graphics 0), 4, or 5. Mode 4 has shorter,

squarer characters, and fits 24 lines on a screen.

Mode 5 has tall, thin characters and fits only 12

lines on a screen. This means that a display file a

hundred lines from top to bottom will give you

more than eight distinct screen displays in ANTIC

5, but only just over four distinct displays in

ANTIC 4. ANTIC 2 {Graphics 0) is included, even

though it is not a four-color mode, so that you

can use Fontbyter to create displays using the

built-in ROM character set.

If you own an XL model (600XL, 800XL,

1200XL, 1400XL, or 1450XLD), ANTIC 4 and 5

correspond to Graphics 12 and 13.

Display width. The minimum width of a line is

40 characters. If you enter a number less than 40,

Fontbyter will change it to 40. The maximum width

depends on the mode. The limiting factor here is

that all screen displays must fit within 4K. Because

of this, the wider a screen display you choose, the

fewer vertical lines you can have. You cannot

have a line so wide that it would not allow the

minimum number of lines. Since you will not be

allowed any fewer than 24 screen lines in ANTIC

2 or 4, you naturally can't have as wide a screen

as in mode 5, which has a minimum of 12 lines

per screen.

Display height. The minimum height, in

number of lines, is 12 lines for ANTIC 5 and 24
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lines for ANTIC 2 and 4. The maximum height

depends on the line width you chose. If you ask

for more lines than the allowable maximum,

Fontbyter will change the figure to the maximum.

Final check. Fontbyter clears the screen and

then displays what your choices were: the charac

ter set, the file in which to save your screen, the

file (if any) to load from, the mode, the width (in

characters), and the height (in lines). If you want

to make any changes, press OPTION. If you are

satisfied with your choices, press START.

Fontbyter will display a wait message for a

few moments, and then the screen will go com

pletely blank. This is so that the setup operations

will run faster. When Fontbyter is ready to go on -

and it won't be long - either the load screen you

asked for will appear or a cursor will appear in

the upper-left-hand corner of a blank screen. The

cursor is whatever the ESCAPE character looks

like in the character set you chose.

Also, part of the character set will be displayed

on the bottom four lines of the screen. The char

acters are arranged in the same order as the com

puter keyboard, so that you can easily figure out

which key to press in order to display a particular

character.

Editing Features

To use the keyboard. The character set is divided

into three groups: regular, shifted, and control.

You can change from one to another using the

CAPS/LOWR key. To get the regular character

group, press CAPS/LOWR. To get the shifted

character group, press SHIFT and CAPS/LOWR

at the same time. To get the control character

group, press CONTROL and CAPS/LOWR at the

same time. As soon as you make the change, the

character keyboard display at the bottom of the

screen will change to show you the characters

now available.

Instead of the usual computer keyboard sys

tem of locking only the alphabetic keys into shifted

and control functions, Fontbyter shifts the entire

keyboard. After you press SHIFT and CAPS/

LOWR, you can press any key on the keyboard

and get the shifted character - without pressing

SHIFT again. The same applies to CONTROL

with CAPS/LOWR.

Some keys, of course, don't have a shifted or

control value (ESC, DEL, and RETURN, for in

stance), and others usually display only the in

verse of another character (SHIFT-TAB, for in

stance). Since these don't display a separate char

acter, pressing them only produces the same

character that you would get if you pressed the

space bar - a blank. In addition, if your character

set redefines the space bar character, that character

will fill your display when it first comes up, and

will appear on the screen whenever you enter a

the old one. 
Load file. The program asks you if you want 
to edit a SCreen that was previously saved . If you 
do, you will be asked the name of the file you 
want to load from . 

Notice tha t this sys tem allows you to load 
from a file and then save your edited version back 
to the same fil e, erasing the old version; or you 
can choose to save the file under a different 
fil ename, so that both versions will ex ist. There is 
an added safeguard, too. When you save the 
SCreen display, it is first saved under the name 
" 01. TEMPFILE.5CR" . Then Fontbyter asks you 
if you want to save it under the name you chose 
at the beginning of the program. If you change 
your mind about the save fi lename then, you 
can exi t Fontbyter and use DOS to change " 0: 
TEMPFILE.SCR" to whatever name you wa nt. 

Load file parameters. If your load file is found , 
Fontbyter immediately opens it and reads the 
first three bytes. Then it reminds you of the 
ANTIC mode, width (in characters), and height 
(in lines) of the file as it was saved. H you don' t 
want to change those parameters, you can proceed 
directly to the final check; if yo u do want to change 
them, Fontbyter wi ll ask you to choose the mode, 
width, and height .of the fi le as if you were creati ng 
a new screen. 

ANTIC mode. Fontbyter asks you to choose 
which ANTIC mode you want. The only choices 
a re 2 (Graphics 0), 4, or 5. Mode 4 has shorte r, 
squarer characters, and fits 24 lines on a screen. 
Mode 5 has tall, thin characters and fits only 12 
lines on a screen. This means that a display file a 
hundred lines from top to bottom wi ll give you 
more than eight distinct screen displays in ANTIC 
5, but only just over four distinct displays in 
ANTIC 4. ANTIC 2 (Graphics 0) is included, even 
though it is not a four-color mode, so that you 
can use Fontbyter to create displays using the 
built-in ROM character set. 

If you own an XL model (600XL, 800XL, 
1200XL, 1400XL, or 1450XLD), ANTIC 4 and 5 
correspond to Graphics 12 and 13. 

Display width. The minimum width of a line is 
40 characters . If you enter a number less than 40, 
Fontbyter will change it t040. The maximum width 
depends on the mode. The limiting factor here is 
that all screen d isplays must fit within 4K. Because 
of this, the wider a screen display you choose, the 
fewer vertical lines you can have . You ca nnot 
have a line so wide tha t it would not allow the 
minimum number of lines. Since you will not be 
allowed any fewer than 24 screen lines in ANTIC 
2 or 4, you nah:lrally can't have as wide a screen 
as in mode 5, which has a minimum of 12 lines 
per screen. 

Display height. The minimum height, in 
number of lines, is 12 lines for ANTIC 5 and 24 
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lines for ANTIC 2 and 4. The maximum height 
depends on the line width you chose. If yo u ask 
for more lines than the allowable maximum, 
Fontbyter will change the figure to the maximum . 

Firwl check. Fontbyter clears the screen and 
then displays what your choices were: the cha rac­
ter set, the file in which to save your screen, the 
file (if any) to load from, the mode, the width (in 
characters), and the height (in lines). If you want 
to make any changes, press OPTION. If you are 
sa tisfied with your choices, press START. 

Fontby ter will display a wa it message for a 
few moments, and then the screen will go com­
pletely blank. This is so that the setup operations 
will run faster. When Fontbyter is ready to go on ­
and it won't be long - either the load screen you 
asked for will appear or a cursor will appear in 
the upper-left-hand corner of a blank screen. The 
cursor is whateve r the ESCAPE character looks 
li ke in the character set you chose. 

Also, part of the character set will be disp layed 
on the bottom four lines of the screen. The char­
acters are arranged in the same order as the com­
puter keyboard , so that you can easi ly figure out 
which key to press in order to display a particular 
character. 

Editing Features 
To Lise the keyboard. The character set is divided 
in to three groups: regular, shifted, and control. 
You can change from one to another using the 
CAPS/LOWR key. To ge t the regular character 
group, press CAPSILOWR. To get the shifted 
character group, press SHIFT and CAPS/LOWR 
at the sa me time. To get the control character 
group, press CO TROL and CAPS/LOWR at the 
same time. As soon as you make the change, the 
character keyboard display at the bottom of the 
screen wi ll change to show you the characters 
now available. 

Ins tead of the usual computer keyboard sys­
tem of locking only the alphabetic keys into shi fted 
and control functions , Fontbyter shifts the enti re 
keyboard. After you press SHIFT and CAPSI 
LOWR, you can press any key on the keyboard 
and get the shifted character - without press ing 
SHIFT again. The same applies to CONTROL 
with CAPSILOWR. 

Some keys, of course, don't have a sh ifted or 
control va lue (ESC, DEL, and RETURN, for in­
s tance), and others usually display only the in­
ve rse of another characte r (SHIFT-TAB, for in­
s tance). Since these don't display a separate cha r­
acter, pressing them only produces the same 
character that you would get if you pressed the 
space bar - a blank. In addition, if your character 
set redefines the space bar character, tha t characte r 
will fill your display w hen it first CGlm es up, and 
w ill appear on the screen whenever you enter a 
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EXPLORE A NEW DIMENSION IN SOFTWARE

INTRODUCING ACTION! — Now the fastest 8-bit language

Another first from OSS! ACTION! is a brand new language designed to run on 6502-based computers,
including Atari, Apple II, and Commodore 64. A powerful, structured language, ACTION! can draw out a new,"
higher dimension of performance from these machines, with speeds never seen before. ACTION! combines some of
the best features of such languages as Pascal, C, and Algol, and offers speeds over 100 times faster than BASIC interpreters.
ACTION! is ideal for games, music processing, real-time control, and many other applications. But if what you're really

looking for is raw speed in compiled code, ACTION! is just for you. There's more . . . ACTION! comes with a 128-column screen
editor which rivals word processing programs, as well as a monitor mode which allows you to choose between on-line activities.
ACTIONl's unique one-pass compiler will accept code from memory, disk, or cassette, and ACTION! has the ability to include
source library files.

ACTION! is provided in cartridge form only. Introductory price for ATARI Version $99.00
Call or write for availability of Apple II and Commodore 64 Versions.

A Strong Software Family

Other major systems software products from OSS include:

BASIC A+

C/65

MAC/65

BUG/65

the only logical upgrade to Atari BASIC with extra

features for games and business programs... .$80.00

the first native mode "small c" compiler for Atari
and Apple computers. ...S80.00

the finest and fastest complete 6502 macro
assembler/editor package you can buy....580.00

a powerful, self-re]ocatable debugger. FREE with
MAC/65. ...$34.95

And More...

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

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

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

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

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

capacity drives are available at extra cost.

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

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

ATARI, APPLE II. and TINY C are trademarks of Alari, Inc., Apple Computer, Inc.. and
Tiny C Associates, respectively. MAC/65, C/65, BASIC A+ , BUG/65, and OS/A+ are
trademarks of Optimized Sysietns Software, Inc.

Optimized Systems Software, Inc. 10379 Lansdale Avenue • Cupertino • California • 95014 • (408) 446-3099
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NOTE : Unless otherwise noted. all OSS products require 48K and at least 
one disk drive. 

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

ATARJ, APPLE 1I, .. nd TINY C .. ~ tnldenulrks of AWi, Inc" ~pp!e Computer, Inc., and 
Tiny C AssodiItes. resptC1ively. MAC I65, CI65, BASIC A+ , BUG/65, .. nd OS/A+ a~ 
tnldfmilrka of Optimlud Systems Soffwa~, Inc. 

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



nonprinting character.

The keys do not produce their normal clicking

sound, except for the command keys, which are

described next.

Command keys. No matter which character

group you are using, there are some key combi

nations that Fontbyter interprets as commands.

Pressing INSERT and SHIFT together will insert a

blank line on the screen. Pressing DELETE and

SHIFT together will delete a line. Pressing CON

TROL and an ARROW key together will cause

the cursor to move.

Remember, to print the character represented

by the CONTROL-ARROW combination, press

only the ARROW key while the control group is

locked in. To move the cursor, press CONTROL

and ARROW at the same time, regardless of which

group is locked in.

Inverse video (Atari logo) key. This key is a

toggle. Pressing it switches between inverse and

regular video. In ANTIC 2 (Graphics 0), this will

cause all the characters you enter to be reversed,

as the computer normally does. In ANTIC 4 and

5, however, this will cause Color 3 to take its value

from color register 4 (memory location 711 instead

of 710). It will affect, therefore, only one of the

colors, and if a character does not contain any

dots of Color 3, inverse mode won't have any effect

at all.

CONTROL-ESC. This key combination is a

toggle. It will switch between Still and Auto-

Advance modes. In Still Mode, pressing noncom-

mand keys will display a new character in the

same place on the screen. In Auto-Advance Mode,

pressing noncommand keys will display a new

character and then advance the cursor to the next

position to the right, unless doing so would take

the cursor beyond the edge of the display.

To move the cursor. Either move the joystick in

the direction you want to move, or press the ap

propriate CONTROL-ARROW key combination.

Only the joystick allows diagonal movement.

When the cursor reaches the edge of the

screen, the display will begin to scroll until it

reaches the limits of display height and width

you specified during start-up. If you are at the

edge of the display, the cursor simply won't move

any farther that direction.

Fast-fill function. Sometimes you will have

large areas or lines to fill with the same character.

Instead of entering the character by typing it in

each space where it is to appear, you can use the

joystick and fire button. First maneuver the cursor

until it is on top of the character you want to copy,

or move it to the place where you want to begin

the fast-fill operation and enter the character from

the keyboard. Then press down the joystick button

and hold it down while you use the joystick to

move the cursor. From then on, until you let up
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on the button, wherever you move the cursor

using the joystick, a trail made up of that character

will be left behind.

You can also use this function to erase areas of

the screen fairly quickly. Just move the cursor to a

blank, press down the button, and the cursor will

leave blanks behind it wherever you make it go.

Clear screen function. To erase the entire dis

play, press CONTROL-SHIFT-CLEAR.

Delete line function. To delete an entire line of

your screen, move your cursor to the line you

want to delete and press SHIFT-DELETE. The

line will vanish, and the entire display below that

line will move upward one line on the screen.

Whether the very bottom of your display is visible

on the screen or not, a line of blanks will be in

serted as the last line in your display.

Insert line function. To insert a blank line in

your display, move the cursor to the position

where you want the new line. Then press SHIFT-

INSERT. The line that the cursor was on will move

down, as will all the other lines below it in the

display, and the cursor will now be on a blank

line. At the bottom of the display, whether it is

visible on the screen or not, the last line of your

display will be deleted completely.

With both the delete and insert line functions,

the line that disappears is irrecoverably lost. To

get it back, you will have to enter all the characters

just as you did before. So take care when using

these two functions.

By using the delete and insert functions in

succession, you can quickly blank large areas of

the screen, a line at a time. Simply move to the

top of the area you want to blank out, and press

SHIFT-DELETE as often as it takes to erase all the

lines you wanted to get rid of. Then press SHIFT-

INSERT until the desired number of blank lines

appears.

You can also use these functions to move the

entire picture up or down in the display. For in

stance, suppose you loaded a display that had

been created and saved with only 24 lines, and

you want to add another 24-line picture above it.

At the beginning of the editing session, simply

specify 48 lines as the height of the display. Font

byter will put the 24 new blank lines at the end of

the display. To move the old picture down into

that blank area, start at the top of the screen and

press SHIFT-INSERT 24 times.

Three joystick modes. We've already gone over

the use of the joystick in Cursor Mode. The joystick

can also be toggled into two other modes. If you

press the START button while in Cursor Mode,

the joystick will change to Scroll Mode. If you

press the START button in Scroll Mode, the joy

stick will shift to Color Mode. And pressing the

START button in Color Mode will shift you back

to Cursor Mode again.

non printing character. 
The keys do not produce their normal cl icking 

sound, except for the command keys, which are 
described next. 

COl1lmand keys. No matter which characte r 
grou p you a re usi ng, the re are some key combi­
natio ns tha t Fontbyter interprets as commands. 
Pressing INSERT and SHIFT together wi ll inse rt a 
blank line on the screen. Pressing DELETE and 
SHIFT toge the r will dele te a line . Pressing CON­
TRO L and an ARRO W key together w ill cause 
the cursor to move. 

Remember, to p rint the character represen ted 
by the CONTROL-ARROW combination, press 
only the ARROW key w hile the con trol group is 
locked in. To move the cursor, press CONTROL 
and ARROW at the same time, regard less of w hich 
grou p is locked in . 

hIVerse video (Atari logo) ketJ- This key is a 
toggle. Pressing it switches between inverse and 
regula r video. In A TIC 2 (Graphics 0), th is wi ll 
cause a ll the cha racters you ente r to be reve rsed, 
as the compute r norma lly does. In ANTIC 4 and 
5, however, this will cause Color 3 to take its va lue 
from color register 4 (memory loca ti on 711 ins tead 
of 710) . It w ill affect, the re fore, only one of the 
colors, a nd if a characte r does not conta in any 
do ts of Color 3, inverse mode won' t have any e ffect 
at all . 

CONTROL-ESC. This key combinati on is a 
toggle. It w ill switch betwee n Still and Auto­
Adva nce modes. In Still Mode, pressing noncom­
mand keys w ill display a new character in the 
same p lace on the screen. In Auto-Ad vance Mode, 
pressing noncommand keys will disp lay a new 
character and then advance the cursor to the next 
pos ition to the righ t, unless doing so would take 
the cursor. beyond the edge of the display. 

To lIlove the ClIrsor. Either move the joys tick in 
the d irec tion you wa n t to move, or p ress the ap­
propria te CONTROL-ARROW key combina tion. 
Only the joystick allows diagonal movement. 

When the curso r reaches the edge of the 
screen, the di splay w ill begin to scroll until it 
reaches the limits of display height and width 
you specified during start-up . If you a re a t the 
edge o f the di splay, the cursor simply wo n' t move 
any far the r that direction . 

Fast-fill fll nction . Sometimes you will have 
large a reas or lines to fill with the same character. 
Instead of en tering the character by typing it in 
each space w here it is to appear, you ca n use the 
joystick and fire button . First maneuver the cursor 
until it is on top of the character you want to copy, 
or move it to the place w here you want to begin 
the fas t-fill operation and enter the character fro m 
the keyboard. Then press down the joystick button 
and hold it down while you use the joystick to 
move the cursor. From then on, until you let up 
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on the button , w herever you move the cursor 
using the joystick, a trail made up of tha t cha rac ter 
will be left behind . 

You can also use this function to erase areas of 
the screen fairly quickly. Just move the cursor to a 
blank, press down the button, and the cursor w ill 
leave blanks behind it wherever you make it go. 

Clear screen function. To erase the entire di s­
play, press CONTROL-SHIFT-CLEAR. 

Delete line functiOll. To delete an entire line of 
your screen, move your cursor to the line you 
want to delete and press SHIFT-DELETE. The 
line will vanish, and the en tire d isplay below tha t 
line will move upward one line on the screen. 
Whether the very bottom of your display is visible 
on the screen or not, a line of blanks will be in­
serted as the last line in you r display. 

Insert line funct ion. To insert a blank li ne in 
your display, move the cursor to the position 
where you want the new line. Then press SHIFT­
INSERT. The line that the curso r was on will move 
down, as will all the other lines below it in the 
d isplay, and the. cursor w ill now be on a blank 
line . At the bottom of the display, whe ther it is 
visible on the screen or not, the last line of your 
display w ill be deleted completely. 

With both the delete and inse rt line functions, 
the line that disappears is irrecoverably lost. To 
get it back, you will have to enter all the characters 
just as you did before. So take ca re w hen usi ng 
these two functions. 

By using the delete and insert functions in 
succession , you can quickly bla nk large areas of 
the screen, a line at a time. Simply move to the 
top of the area you want to blank out, and press 
SHIFT-DELETE as often as it takes to erase all the 
lines you wa n ted to get rid of. Then press SH IFT­
INSERT until the desired number of blank li nes 
appears. 

You can also use these fu nctions to move the 
entire picture up or down in the display. For in­
stance, suppose you loaded a display that had 
been created and saved with only 2.4 lines, and 
you want to add another 24-line p icture above it. 
At the beginning of the editing session, simply 
specify 48 lines as the height of the di splay. Font­
byter will put the 24 new blank lines a t the end of 
the display. To move the old picture down into 
that blank area, start at the top of the screen and 
press SHIFT-INSERT 24 times. 

Three joystick modes. We've a lready gone over 
the use of the joystick in Cursor Mode. The joys tick 
can also be toggled into two other modes. If you 
p ress the START button while in Cursor Mode, 
the joystick will change to Scroll Mode. If you 
press the START button in Scroll Mode, the joy­
s tick will shift to Color Mode. And pressing the 
START button in Color Mode will shi ft you back 
to Cursor Mode again. 



The Discount SoftwareCompany «_.-,
That Pays You A Dividend! ! ATARI

ATARI 800 48K CALL
ATARI 800XL64K CALL

ATARI 810 DISK DRIVE CALL

ATAR11050 DISK DRIVE ....CALL

ATARI850 INTERFACE CALL
ATARI 1010 RECORDER 77.00

HOME MANAGER KIT 64.95

ATARI 1027 PRINTER 289.00

Call for PERCOM Disk Drive Prices.

MOSAIC
64K Ram/400 149.00

64 K Ram + Cable Kit /400/800 169.00
48K Ram Kit 94.00

16/32 Expander 64.95

32 K Ram 77.95

Mosaic Adaplor 49.95

B-KEY400 ....39.95

AMDEK COLOR I 289.00

Suncom Joysensor... 34.95
30 day money back guarantee

PRINTERS
PROWRITER 851 0 AP ... CALL

Seikosha

W/Parallet Port 289.00

FROGGER

$22.95 DISK/TAPE

ZAXXON

$26.95 DISK/TAPE

REPTON PREPPIE II
$26.95 DISK $22.95 DISK/TAPE

PRICES EFFECTIVE NOW THROUGH SEPTEMBER 30, 1983

CHOPLIFTER
$21.49 DISK

FREE* SOFTWARE AND ACCESSORIES
ATARI

Conversational Languages-T. ..43.95

Programming 2 & 3 ■ T 21.95

Music Composer- C 32.95

My Firsf Alpnabe! - D 26.95

Touch Typing -T 19.95

Home Filing Manager - O 37.95

Mailing Lis! -T 19.95

Asteroids - C 26.95

Caverns 01 Mars - D 28.95

Computer Chess - C 26.95

Missile Command - C 26.95

Super Breakout - C ...i 26.95

Slar Raiders - C 32-95

Assembly Editor - C 44.95

Basic-C 39.95

Macroassembler - D 65.95

Microsoft Basic - D . 65 95

Pilot (Home Package)-C 58.95
Invitation To Programming I -T... 18.95

Speed Reading - T 55.95

Basketball - C 26.95

Graph-It-T 15.95

Juggles House - D/T 22.95

Pilot lEducaior) - C 97.95

Video Easel-C 26.95

Defender-C 32.95

Galaxian- C 32.95

Qlx-C 32.95
Dig Dug-C: 32.95

ET-C 37.95

Timewise - D 23.95

Atanwriter - C 74.95

Donkey Kong - C 37.95

Ms. Pac-Man-C 39.95

Tennis ■ C 35.95

Eastern Front - C 32.95

Donkey Kong Jf.-C .. 39 95
Pengo-C 35.95

Logo-C 79.95

Robitron -C 35.95

Pole Position -C 39.95

Microsoft Basic II - C 65.95
Paint- D 33.95

Caverns of Mars - C. 32.95

FIRST STAR

Astro Chase - D/T 23.95

Bristles -D/T 23.95

Flip Flop - D/T 23.95

Rent Wars - D/T 23.95

BIG FIVE

Miner 2O49'er - Cart 39.95

Scraper Caper ■ C 39.95

COMPUTABILITY DIVIDEND COUPON PREMIUMS
3 M Blank Disk - Box of 10 27.00 or 10 Coupons

Elephant Disks - Box of 10 22.00 or 8 Coupons

Flip'n File Disk Holder 20.95 or 6 Coupons

Flip 'n File Cartridge Holder 20.95 or 6 Coupons

Monitor Stand 27.95 or 10 Coupons

VU ■ Case Disk Holder W/Lock 24.00 or 10 Coupons

Heavy Plastic Dust Cover 800 or 810 9.95 or 3 Coupons

First Book of Atari Software 1983 17.95 or 6 Coupons

Kids & The Atari 17.95 or 6 Coupons

The Atari Assembler 12.95 or 5 Coupons

Atari Games & Recreation 14.95 or 6 Coupons

Atari Pilot for Beginners 14.95 or 6 Coupons

The Visicalc Book Atari 14.95 or 6 Coupons

Atari Basic 12.95 or 5 Coupons

Atan Sound & Graphics 9.95 or 3 Coupons

Starfighter 12.99 Or 5 Coupons

SlikStlk 9.95 or 3 Coupons

Extension Cable - 6 It 6.95 or 3 Coupons

Lefty Adaptor 9.95 or 3 Coupons

Stik Stand 6.99 or 3 Coupons

Suncom Tac il 1 9.95 or 8 Coupons

Suncom Game Switch 6.95 or 3 Coupons

Tl Adaptor 12.95 or 5 Coupons

Kraft Switch Hitter Joystick 17.95 or 7 Coupons

Kraft Joystick 15.95 or 6 Coupons

Maxell 2 Pack Disks 8.95 or 3 Coupons

Inside Atari Basic 12.95 or 5 Coupons

Compute's First Book of Atari 12.95 or 5 Coupons

Compute's Second Book of Atari 12.95 or 5 Coupons
De Re Atari 17.95 or 6 Coupons

Wico Joystick 24.00 or 10 Coupons

S24.00 Worth of Software 10 Coupons

'COUPON PROGRAM
The purchase of each program (with the exception of Super

Specials, Atari and APX) will earn you 1 COMPUTABILITY DIVIDEND
COUPON. Save 10 coupons and redeem them for your choice of

any program we sellforS24.00 or less. Less than 10 coupons may

be redeemed for premium items as indicated. You pay only a $2.50
shipping & handling charge.

DATASOFT

Pooyan ■ D/T 23.95

Moon Shuttle - 0/T 23.95

Sands of Egypt - D 23.95

Text Wizard - D 37.95

Spell Wizard - D 37.95

Basic Compiler - D 59.95

Teletalk- D 37.95

Canyon Climber - D/T 20.95

SIRIUS

Bandils - D 27.95

Way Out- D 31.95

Replon - D 3155

Twerps - D 27.95

Blade ol Blackpool- D 31.95

Type Attack - D 31.95

Beer Hun- D 27.95

Critical Mass- D 31.95

ADVENTURE

INTERNATIONAL

Preppie - D/T 23.95

SAGA Adventures - D 31.95

Sea Dragon - D/T 27.95

Stratos - D/T 27.95

Bugoff - D/T 23.95

Preppie II ■ D/C 27.95

Stone of Sisyphus - D 31.95
Eliminator - D/T 20.95

Rally Speedway - Carl 37.95

Ultra Disassembler - D 39.95

Dtskey- D 39.95

Triad -D/T 27.95

SYNAPSE

Dimension X - D/T 27.95

Shadow World - D/T 27.95

Rainbow Walker- D/T 27.95

Drelbs - D/T 27.95

Shamus II- D/T 27.95

Blue Max - D/T 2755

Fort Apocalypse - D/T 27.95

Necromancer - D/T 27.95

Pharoah's Curse - D/T 27.95
Survivor - 0/T 27.95

PARKER BROS.

Q-Ben

Frogger Please

Astro Chase call

Popeye for

Tutankhamen Prices

Risk

Chess

MISCELLANEOUS

Night Mission - D/T 23.95

Jumpman ■ D/T 31.95

Juice-D/T 23.95

Castle-Wollenstein - D 23.95

Financial Wizard - 0 44.95

PM Animator - D 27.95

Teletari - 0 31.95

Starbowl Football - D/T 25.50

Ali Baba- D 26.50

Ultima II - D 44.95

Crisis Mountain - D 27.95

Star League Baseball - D/T 25.50

Home Accounianl - D 54.95

Mountain King - Cart 31.95

D ■ Disk T- Cassette C ■ Cartridge

ATARI is a trademark of ATARI, Inc.

Mastercard/VISA

Order Toll Free

We Carry Hundreds of Items for ATARI 400/800, Ask for Our FREE CATALOG.

800-558-0003
No surcharge for credit cards

In Wise. Call

414/351-2007
COMPUTABILITY

P O Box 1 7882
Milwaukee wi

1

ORDERING IN FORMATION: To order by mail, send money order, certified check, or persona) check (a How
1A da*s 1o clear> 'oCOMPUTABIL!TY. include $2.00 shipping on all software orders. Include 3% shipping on all
hardware orders, minimum $2.50. Mastercard and Visa please include card number and expiration date Wl
S,sid?nl? Please add 5% sa^sla*- Canadian, APO & FPO software orders include 5% shipping minimum $5.00.
A" other foreign software, please add 15% shipping, minimum $7.00 (US Funds only). Prices subject to change
without notice.

ORDER HOURS

Mon-Fri 12-9PM (CST)

Sat 1 2-5 PM {CST)

e.omputcfthiLit/l TM 

The Discount Software Company 
That Pays You A Dividend! ! 

)I\. 
ATARI 

ATARI 800 48K .... .. . . CALL MOSAIC Suncom Joysensor .. . 34.95 
30 day money back guarantee ATA RI BOOX l 64K. .. CAll 64K Aam /400. . . . . .... .. . .. 149.00 

ATARI 810 DISK DRIVE . . .. ... .. . .... . CALL 64 K Ram + Cable Kil / 4QO/800 .... 169.00 
ATAR I ! 050 DISK DRIVE. CALL 48K Ram Kit. ... 94.00 
ATARI850 INTERFACE ........... CALL 16/32 Expander ... . .... 64.95 PRINTERS 
ATARll010 RECORDER . . 77.00 32K Ram . . .... 77.95 

Mosaic Adaptor . . . . .... 49 .95 PROWRITER 8510 AP _. _ CALL 
Seikosha 

HOME MAN AGE R KIT .. . 64.95 
ATARI 1027 PRINTE R .. .. .... . . . 289.00 

8-KEY 400 . . . . . . . . .. . . ...... 39.95 
AMDEK COLOR 1 . ... . ... 289.00 W/Parallel Port ... .. .. 289.00 

SUPER SPECIALS 
ZAXXON REPTON PREPPIE II FROGGER 

$22.95 DIS K/TAPE $26.95 DISK/TAPE $26_95 DISK $22.95 DISK/TAPE 
CHOPLIFTER 

$ 21.49 DISK 

FREE· SOFTWARE AND ACCESSORIES 
ATARI 
Convers81lonatLanguages- T .. 43 .95 
Progfammlng 2 & 3 • T ......... 21 .95 
Music Composer - C . 32.95 
My First Alphabet · 0 .......... 26 .95 
Touch Tvping • T . . ......... 19.95 
Home Filing Manager · 0 ...... 37 .95 
Mailing LiSl - T ..... : 19.95 
Asteroids - C..... .. 26 .95 
cavems 01 Mars - 0 .. .. 28 .95 
Computer Chess - C . . ..... 26.95 
Missile Command - C . . ..... 26.95 
Super Breakoul - C ... , ........ 26.95 
Star Raiders - C . . .. 32 .95 
Assembly Editor - C . . ... 44 .95 
Bas ic - C. .. ............. 39.95 
Macroassembler - 0 ..... 65.95 
Mlcrosolt Basic - 0 ............ 65 .95 
Pliol (Home Package) - C ....... 58 .95 
InvitalionToProgrammlng 1-T ... 18.95 
Speed Reading - T . . 55 .95 
Basketball - C.. . __ 26.95 
Graph-It· T . __ . __ 15.95 
Juggles House - orr . _ .. _ 22 .95 
Pilot (Educator! - C . . ... 97 .~5 
Video Easel - C . .. ___ .. __ 26.95 
Oelender - C ............. _ . 32.95 
Galaxlan - C .. 32.95 
Olx - C'. . ........ 32 .95 
Dig Dug· C . . ...... 32.95 
ET · C.. . 37 .95 
Timewise - o . . .... 23 .95 
Atarlwriter · C . . .......... 74.95 
Donkey Kong - C.. . ... 37 .95 
Ms. Pac-Man - C ....... 39.95 
Tennis - C. . .. 35.95 
Easlem Front - C .. 32.95 
Donkey Kong Jr. - C.. . ..... 39 .95 
P~ngo - C .................... 35.95 
Logo - C . . ....... 79.95 
Rob ilron -"C . .. ... 35 .95 
Po le Position - C ............... 39.95 
M lc rosoll Bas ic " . C .......... 65 .95 
Paint - a .... . ....... 33 .95 
Caverns ot Mars' C. . .. 32.95 

FIRST STAR 
Astro Chase· OfT . 
Brlslles - OfT . 

. . 23 .95 
..... . .. 23 .95 

Flip Flop - orr . 
Rei'l l Wars· OfT . 

... .......... . 23 .95 

BIG FIVE 
Miner 2049'er - Can ... 
ScraperCaper'C .... 

.... 23.95 

.. .. 39.95 
.. .. 39.95 

Mastereard/VISA 
Order Toll Free 

COMPUTABILITY DIVIDEND COUPON PREMIUMS 
3 M Blank Oisk - Box 01 10 ............. .. ... 27.00 or t a Coupons 
Elephant Disks - Box 0110 . 22.00 or 8 Coupons 
Flip 'n File D isk Holder ......... ..... 20.95 or 6 Coupons 
Fli p 'n File Canrldge Holder .......... .... 20.95 or 6 Coupons 
Monitor Stand .... ........... . .. 27 .95 or 10 Coupons 
VU . Case Disk Holder W/Lock ... 24.00 or 10 Coupons 
Heavy Plastic Oust Cover BOO or 8t 0 .... ..... ......... 9.95 or 3 Coupons 
First Book 01 Alan Software t 983 ............. . .... t 7.95 or 6 Coupons 
Kids & The Alari ..... . .... .... .... . 17.95 or 6 Coupons 
The Alan Assembler .. .. 12.95 or 5 Coupons 
Atan Games & Recreation 14.95 or 6 Coupons 
Ata n Pilot lor Beginners........... . . . .. .. 14.95 or 6 Coupons 
The Vislcalc Book Atari .. ........... .. 14.95 or 6 Coupons 
Atan Basic ..... . .. t 2.95 or 5 Coupons 
Atan Sound & Graphics .. . ...... . .. ..... .. . 9.95 or 3 Coupons 
Starllghter .......................... 12.99 or 5 Coupons 
Silk Stlk ............ . . . .........• •.•......... ........ 9.95 or 3 Coupons 
Extension Cable - 6 It. ........ . . _.. . ... 6.95 or 3 Coupons 
Lefty Adaptor .... .. 9.95 or 3 Coupons 
Silk Stand .. ............... .. 6.99 or 3 Coupons 
Suncom Tac II . .... .. t 9.95 or 8 Coupons 
Suncom Game Switch . . ........... ....... 6.95 or 3 Coupons 
TI Adaplor ........................... . ..... 12.95 or 5 Coupons 
Krait Swilch HilterJoystick ...... 17.95 or 7 Coupons 
Krait Joystick ...... . 15.95 or 6 Coupons 
Maxell 2 Pack Disks ........... .... ......... ... . ... ... . 8.95 or 3 Coupons 
Inside Atan Basic ......... . .... 12.95 or 5 Coupons 
Compule's First Book of Atart ... . ...... 12.95 or 5 Coupons 
Compute's Second Book 01 Atari .. . . ... . . 12.95 or 5 Coupons 
De Re Atan .. 17.95 or 6 Coupons 
Wico Joysl ick ..... .. . .. .. . ....... ......... ... .. 24.00 or 10 Coupons 
S24.OO Worth of Soltware ............... .. ...... 10 Coupons 

' COUPON PROGRAM 
The purchase of each program (with the exception of Super 
Specials. Atari and APX) will earn you 1 COMPUTABILITY DIVIDEND 
COUPON. Save 10 coupons and redeem them for your choice of 
any program we sell'for S24.00 o r less. Less than 10 coupons may 
be redeemed for premium items as indicated. You pay only a 52.50 
shipping & handling charge. 

OATASOFT SIRIUS 
Pooyan' orr .. . 23.95 Bandits - O . 27 .95 
Moon ShuWe - OfT ............ 23.95 Way Out - 0 .................... 31.95 
Sands 01 E9ypl- O . . ..... 23.95 Replon - 0 .. ....... ...... .. ... . 31.95 
Text Wizard - D ................ 37 .95 Twerps - 0 .................... 27.95 
Spell Wizard , 0 ... . . ...... 37.95 Blade 01 Blackpoole · D .... ... 31 .95 
Bas ic Compiler - D. . ......... 59.95 Type Attack· 0 ................ 31.95 

AOVENTURE 
INTERNATIONAL 
Preppie - OfT .. . 23.95 
SAGA. Adventures · 0 .. ...... 31 .95 
Sea Dragon - OfT ..... . ........ 27.95 
Stratos - OIT .............. 27 .95 
BugoH - OfT .................. 23.95 
Preppie II - O/C ................ 27.95 
Slone 01 Sisyphus - 0 . 31 .95 
Eliminator ' OfT ..... . .. 20.95 
Aally Speedway - Carl ... 37 .95 
Ultra Disassembler - O ........ 39.95 
Dis key • 0 . . . 39.95 
Triad - OIT . ........ . .......... 27.95 
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Dimension X ' OfT . . .... 27.95 
Shadow World - OfT .. 27 .95 
Rainbow Walker ' OIT . . .. 27.95 
Orelbs · OIT . . ....... 27 .95 
Shamus 11 - OfT . . .. 27.95 
Blue Max - orr .... .. ....... 27.95 
Fort Apocalypse · OfT ...... .... 27.95 
Necromancer ' OfT . . .. 27.95 
Pharoall 's Curse - OfT ....... ... 27.95 
Survivor ' DIT ........ ......... 27 .95 
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Popeye . 
Tutankhamen . 
Risk 
Chess .. 
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Night Mission - OfT . . 23.95 
Jumpman · OfT .... .. . . . . ...... 31.95 
Juice - OfT .......... ........ . .. 23 .95 
Castle-Wollen stein - 0 .. .. 23.95 
Financial Wizard - 0 ............ 44 .95 
PM Animator ' 0 . . .. 27.95 
Teletari·O .. . .. 31.95 
Starbowl Football· OfT ......... 25.50 
Ali Baba - 0 .. . . .... 26.50 
Ultima II - D...... ... 44 .95 
Crisis Mountain - 0 . .. 27.95 
Star League Baseball - OfT ..... 25.50 
Home Accounlanl - O. .. 54.95 
Mountain King - Cart . .. 31 .95 

Teletalk - 0 ...... . ..... 37 .95 Beer Run - 0 .......... ........ 27 .95 D - DI.k T- C .... tt. C · Cartrldg. 
Canyon Climber - OfT .. . ..... 20.95 Critical Mass - 0 . 31 .95 ATARt is 8 traoomark of ATARI , lnc. 
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hardware orders. minimum 52.50. Mastercard and Visa please include card number and expiration dale. WI 
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All other loreign sol lware. plea se add 15% shipping, minimum 57.00 (US Funds only). Prices subjecl lochange 
without notice. 

ORDER HOURS 

Mon-Fri 12-9 PM (CSn 
Sa t 12-5 PM (CSn 



1. Scroll Mode. This mode enables you to

scroll the TV screen window around the entire

display by moving the joystick in the appropriate

direction. When you move, the cursor character

will disappear. When you return to Cursor Mode,

the cursor will come back to the middle of the

screen.

2. Color Mode. In this mode, the joystick

controls the color registers as follows:

• Forward and back: Color register 1 {Memory

location 708)

• Left and right: Color register 2 (709)

• Forward and back with joystick button

depressed: Color register 3 (710)

• Left and right with joystick button

depressed: Background color register (712)

• Forward and back with SELECT depressed:

Inverse color register (711)

Summary Of Command Keys

START. Cycle from Cursor Mode to

Scroll Mode to Color Mode and back to Cur

sor Mode.

SELECT. Save the current display with

out interrupting the edit. In Color Mode,

moving the joystick forward and back with

SELECT pressed will change the inverse

color.

OPTION. Save the current display and

stop the editing session.

CONTROL-ARROW. Move the cursor.

SHIFT-INSERT. Insert a blank line

where the cursor is, and delete the bottom

line of the display.

SHIFT-DELETE. Delete the cursor line,

and add a blank line at the bottom of the

display.

Atari logo key. Toggle back and forth

between inverse and regular characters.

SHIFT-CAPS/LOWR. Select the shifted

character group.

CONTROL-CAPS/LOWR. Select the

control character group.

CONTROL-ESC. Toggle between Still

and Auto-Advance modes.

CONTROL-SHIFT-CLEAR. Erase the

entire display.

As you press the joystick forward or to the

right in Color Mode, that particular color will get

brighter and brighter until it reaches maximum

brightness; then it will jump to the next color at

its darkest value and get brighter and brighter

with that color. Pushing leftward or backward

cycles through the colors from bright to dark.
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There are 16 colors, each with eight levels of bright

ness. You can cycle through the colors endlessly

in either direction.

When you start editing with a new display,

the colors are the system default colors. When

you load a previously saved display, however,

you start with the colors saved with that display.

You can change the colors however you like, and

whatever the colors are when you save your dis

play, those values will be saved with it.

Ending And Saving

There are two ways to save a screen.

1. You can press the SELECT button when

the joystick is in Cursor Mode, and the display

will be saved as "D1:TEMPFILE.SCR". The screen

is not changed, and you can resume editing as

soon as the joystick or keyboard respond again.

2. You can press the OPTION button. Font-

byter will save the entire display in a file named

"D1:TEMPF1LE.SCR". The screen then clears,

and Fontbyter asks if you want to save the display

in the save file you asked for at the beginning of

the edit. If you answer yes, "TEMPFILE" is re

named with the save filename you chose at the

beginning. If a file with the same name already

exists on the disk, it will be erased at this time.

If you are merely saving a half-done file to

make sure some catastrophe doesn't lose it for

you, then "TEMPFILE.SCR" should be security

enough - if the system crashes, you'll know that

the screen as you last saved it is in that file.

You will then be asked if you want to return

to edit the same screen. If you say yes, your saved

screen will quickly be reloaded into memory, and

the program will reinitialize. If you say no, you

will be asked whether you want to quit or start

Fontbyter over again. If you choose the quit option

and change your mind, don't worry. Just give the

direct command RUN, and Fontbyter will begin

again with the setup prompts.

Using Fontbyter Screens In

Your Programs

Just because Fontbyter scrolls doesn't mean you

have to make one continuous scrolling display.

You can create many different screen displays in

one file, "stacking" them vertically, and then use

page flipping in your own program to move in

stantly from one to another. The advantage of

using Fontbyter is that while you are creating

them, you can scroll from one to the other to com

pare them and make sure that any animation ef

fects you are trying for are working properly.

The diagrams will show you the variety of

display configurations you can choose.

Here are subroutines you can include in your

own programs to use the displays you have

created with Fontbyter.

1. Scroll Mode. This mode enables you to 
scroll the TV screen window around the entire 
display by moving the joystick in the appropriate 
d irection. When you move, the cursor character 
will disappea r. When you return to Cursor Mode, 
the cursor will come back to the middle of the 
screen . 

2. Color Mode. In this mode, the joystick 
controls the color registers as follows: 

• Forward and back: Color register 1 (Memory 
location 708) 
• Left and right: Color register 2 (709) . 
• Forward and back with joystick button 
depressed: Color register 3 (710) 
• Left and right with joystick button 
depressed : Background color register (712) 
• Forward and back with SELECT depressed: 
Inverse color register (711) 

Summary Of Command Keys 
START. Cycle fro m Cursor Mode to 

Scroll Mode to Color Mode and back to Cur­
sorMode. 

SELECT. Save the current display with­
out interrupting the edit. In Color Mode, 
moving the joystick forward and back with 
SELECT pressed will change the inverse 
color. 

OPTION. Save the current display and 
stop the editing session . 

CONTROL-ARROW. Move the cursor. 
SHIFf-INSERT. Insert a blank line 

where the cursor is, and delete the bottom 
line of the display . 

SHIFf-DELETE. Delete the cursor line, 
and add a blank line a t the bottom of the 
display. 

Atari logo key. Toggle back and forth 
between inverse and regular characters. 

SHIFf-CAPS/LOWR. Select the shifted 
character group. 

CONTROL-CAPS/LOWR. Select the 
control character group. 

CONTROL-ESC. Toggle between Still 
and Auto-Advance modes . 

CONTROL-SHIff-CLEAR. Erase the 
entire display . 

As you press the joystick forward or to the 
right in Color Mode, that particular color will get 
brighter and brighter until it reaches maximum 
brightness; then it will jump to the next color at 
its darkest value and get brighter and brighter 
with that color. Pushing leftward or backward 
cycles through the colors from bright to dark. 
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There are 16 colors, each with eight levels of bright­
ness . You can cycle through the colors endlessly 
in either direction . 

When you start ed iting with a new display, 
the colors are the sys tem default colors. When 
you load a previously saved display, however, 
you start with the colors saved with that display. 
You can change the colors however you like, and 
whatever the colors are when you save your dis­
play, those values will be saved with it. 

Ending And Saving 
There are two ways to save a screep. 

1. You can press the SELECT button when 
the joystick is in Cursor Mode, and the display 
will be saved as "Dl:TEMPFILE.SCR" . The screen 
is not changed, and you can resume editing as 
soon as the joystick or keyboard respond aga in. 

2. You can press the OPTION button. Font­
byter will save the entire display in a fil e named 
" Dl :TEMPFILE.5CR" . The screen then clea rs, 
and Fontbyter asks if you want to save the display 
in the save file you asked for at the beginning of 
the edit. If you answer yes, "TEMPFILE" is re­
named with the save filename you chose at the 
beginning. If a file with the same name already 
exists on the disk, it will be erased at this time. 

If you are merely saving a half-done fil e to 
make sure some catastrophe doesn' t lose it for 
you, then "TEMPFILE.5CR" should be security 
enough - if the system crashes, you' ll know that 
the screen as you last saved it is in that file . 

You will then be asked if you want to return 
to edit the same screen. If you say yes, your saved 
screen will quickly be reloaded into memory, and 
the program will rein itia lize. If you say no, you 
will be asked whether yo u want to quit or sta rt 
Fontbyter over again. If you choose the quit o ption 
and change your mind, don't worry. Just give the 
d irect command RUN, and Fontbyter will begin 
aga in with the setup prompts. 

Using Fontbyter Screens In 
Your Programs 
Just because Fontbyter scroll s doesn't mean you 
have to make one continuous scrolling display. 
You can create many different screen displays in 
one file, "stacking" them vertica lly, and then use 
page flipping in you r own program to move in­
stantly from one to another. The adva ntage of 
using Fontbyter is that while you are creating 
them, you can scroll from one to the other to com­
pare them and make sure that any animation ef­
fects you are trying for are working properly. 

The diagrams will show you the va riety of 
display configu rations you can choose. 

Here are subroutines you can include in your 
own programs to use the displays you have 
created with Fontbyter. 
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Loading files. To use Fontbyter displays, your

program will need to load a character set and the

display file. Subroutine 1 loads slowly, entirely

from BASIC. Subroutine 2 loads quickly, using a

machine language routine that accesses an oper

ating system fast-load program.

Subroutine 1. Slow Load

10 REM Slaw load (character set)

100 OPEN *1,4,0,"Dl:CHARACT.SET":FOR

1=0 TO 1023:6ET #1,N:POKE CH,N:

NEXT Is CLOSE #1:RETURN

190 REM Slow load (display file)

200 OPEN #1,4,0,"Dl:DRAWING.SCR":GET

#1,MD:GET #1,WD:GET ttl,LN:IF MD

>5 THEN MD=MD-10:WD=WD+256

205 FOR 1=708 TO 712sGET #l,NsPOKE I

,N:NEXT I:FOR 1=0 TO WD*LN-1:GET

#1,N:POKE SC+I,N:NEXT I:CLOSE #

1:RETURN

Subroutine 2. Fast Load

10 REM Set up variables

20 X=16:ICCOM=B34:ICBADR=836:ICBLEN=

840:REM See text for meaning of v

ariables SP and CHBAS

90 REM Fast load (display file)

100 OPEN #1 ,4,0, "DlsDRAWING.SCR":GET

#1,MD:GET #1,WD:GET ttl,LN:IF MD

>5 THEN WD=WD+25A:MD=MD-10

110 SZ=WD*LN:FOR 1=708 TO 712:GET #1

,N:POKE I,N:NEXT I

120 POKE ICBADR+X+1,SP:POKE ICBADR+X

,0:POKE ICBLEN+X+1,l+INT(SZ/256)

:POKE ICBLEN+X,0

130 POKE ICCOM+X,7:I=USR(ADR<"hhhHLv

E">,X):CLOSE #1:RETURN

190 REM Fast load (character set)

200 OPEN Ml,4,0,"Dl:CHARACT.SET":POK

E ICBADR+X+1,CHBAS:POKE ICBADR+X

,0:POKE ICBLEN+X+1,4:P0KE ICBLEN

+ X, 0

210 POKE ICCOM+X,7:C=USR(ADR("hhhBLV

E" ) , X) =CLOSE #1:POKE 756,CHBAS:R

ETURN

Display list setup. Subroutine 3 sets up an

ANTIC 2 or 4 display list that can be horizontally

or vertically scrolled. Subroutine 4 sets up an

ANTIC 5 display list that can be horizontally or

vertically scrolled. Subroutines 5 and 6 set up

display lists that cannot be horizontally scrolled -

use these only to load displays that were created

with the minimum line width.

On XL models, the simple display list can be

set up with the BASIC statements Graphics 12 + 16

and Graphics 13 +16, making the non-scrolling

display list subroutine unnecessary. For horizon

tally scrolling displays, however, these sub

routines are still needed.

Subroutine3.

Horizontal Scroll Display List, ANTIC 2 or 4

10 REM Lines 20 and 30 are just a de

monstration. Change the value of

SC and see what happens!

20 DL = PEEK <88)+256*PEEKC89):SC =DL:M0

DE=4:WIDE=40:GOSUB 100

30 FOR 1=0 TO 1000:NEXT I:SC=0:MODE=

2:GOSUB 100:FOR 1=0 TO 1000:NEXT

I:GOTO 20

90 REM This ANTIC 2 or 4 display lis

t can be horizontally scrolled.

Just set the values of SC,DL,MODE

, and WIDE.
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Loading files. To use Fontbyter di splays, your 
program will need to load a character set and the 
display file. Subroutine 1 loads slowly, entirely 
from BASIC. Subroutine 2 loads quickly, using a 
machine language routine that accesses an oper­
ating system fast-load program . 

Subroutine 1. Slow Load 
1~ REM Slow load <character set> 
100 OPEN . l,4,0,"Dl:CHARACT.5ET":FOR 

1=0 TO 1023:GET . 1 , N:PO~ E CH,N: 
NEXT I:CL05E #l:RETURN 

19~ REM Slow load (display file) 
200 OPEN #l,4 , 0 , "Dl:DRAWING.5CR":GET 

• 1~MD:GET #l,WD : GET #l,LN:IF MD 
>5 THEN HD=HD-10:WD=WD+256 

2 0 5 FOR 1= 7 08 TO 712:GET .1 , N:PO KE I 
,N : NEXT I:FOR 1=0 TO WD * LN - l:GET 
.1,N:POKE 5C+I,N:NE XT I:CL05E • 

l:RETURN 

Subroutine 2. Fast Load 
1~ REM Set up variables 
20 X=16:ICCOH=834:ICBADR=83 6:IC8LEN= 

84~:REM See text for meaning of v 
ariables SP and CHBAS 

9~ RE M Fast load (display file) 
1~0 OPEN .1 , 4 , B,"Dl:DRAWING.SCR":GET 

. 1,HD:GET . 1,WD:GET . 1 , LN:IF HD 
>5 THEN WD=WD+256:HD=HD - l ~ 

110 5Z=WD * LN:FOR 1=708 TO 712:GET #1 
, N:POKE I,N:NEXT I 

120 POKE ICBADR+X+l,5P:POKE ICBADR+X 
,0:POKE ICBLEN+X+l,I+INT(SZ / 256) 
:POKE ICBLEN+X,0 

130 POKE ICCOH+X,7:I=U5R(ADR("hhh D- V 
1l:"),X):CL05E .1:RETURN 

190 REM Fast load (character set) 

200 OPEN .1,4,0,"Dl:CHARACT . 5ET":POK 
E ICBADR+X+l,CHBA5:POKE ICBADR+X 
,0:POKE ICBLEN+X+l,4:POKE ICBLEN 
+X,~ 

210 PO KE ICCOH+X,7:C=U5R(ADR("hhhD-V 
fr"), X):CLOSE #1:POKE 7Sb,CHBAS:R 
ETURN 

Display list setup. Subroutine 3 sets up an 
ANTIC 2 or 4 display li st that can be horizontally 
or vertica lly scrolled . Subroutine 4 sets up an 
ANTIC 5 display list that ca n be horizontally or 
vertically scrolled. Sub routines 5 and 6 set up 
display lists that cannot be horizontally scrolled ­
use these only to load displays that were created 
with the minimum line w idth . 

O n XL models, the simple display list can be 
set up with the BASIC sta tements Graphics 12 + 16 
and Graphics 13 + 16, making the non-scrolling 
d isplay list subrou tine unnecessary. For horizon­
tally scrolling displays, however, these sub­
routines are still needed . 

Subroutine 3. 
Horizontal Scroll D isplay List, ANTIC 2 or 4 
1 0 REM Line s 20 and 30 ar e j ust a de 

mon s trat i on . Change t h e v alue of 
SC and s ee what happen s ~ 

2~ DL=PEE K( 88 )+ 256*PEEK(89 ) :5C~DL:HO 

DE=4:WIDE=4 0: G05UB 100 
3 0 FOR 1=0 TO 1 00~:NEXT 1:5C=0:HODE= 

2:G05UB 1 00 :FOR 1=0 TO 1 ~ 00:NEXT 

I: GOTO 20 
90 REM This ANTIC 2 or 4 d i splay lis 

t can be horizontally scrolled. 
Just set the values of SC,DL,MODE 
, and WIDE .. 
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100 FDR 1=0 TO 2:P0KE DL+I,112;NEXT

I:N=0:M=MODE+64

110 FOR I=DL+3 TO DL+72 STEP 3:C=SC+

N:POKE I,M:POKE I+2,INT(C/256>:P

OKE 1 + 1,C-256»PEEK(1+2):N=N+WIDE

:NEXT I

120 POKE I,65sDLHI=INT(DL/256)rDLLO=

DL-DLHI»256:P0KE 1 + 1,DLLO:POKE I

+2fDLHI:P0KE 561,DLHI:POKE 560,D

L|_D: RETURN

Subroutine 4. Horizontal Scroll Display List, ANTIC 5

10 REM Lines 20 and 30 are just a de

monstration. Change the value of

SC and see what happens!

20 DL=PEEK(88)+256*PEEK<89):SC=PEEK(

106)*256:MODE=5:WIDE=40:GOSUB 100

30 FOR 1=0 TO 1000:NEXT I:SC=0:GOSUB

100:FOR 1=0 TO 1000:NEXT I:GOTO

20

90 REM This ANTIC 5 display list can

be horizontally scrolled. Just

set the values o-f SC,DL,MODE, and

WIDE.

100 FOR 1=0 TO 2:POKE DL+1, 1 12:NEXT

I :N = 0:M= M0DE +64

110 FOR I=DL + 3 TO DL + 36 STEP 3#»C =SC +

N:POKE I ,M:POKE I+2,INT(C/256):P

OKE 1+1,C-256*PEEK(1+2):N=N+WIDE

:NEXT I

120 POKE I,65:DLHI=INT(DL/256):DLLO=

DL-DLHI*256:P0KE I+1,DLLO:POKE I

+2,DLHI:POKE 561,DLHI:POKE 560,D

LLO:RETURN

Subroutine 5. Regular Display List, ANTIC 2 or 4

10 REM The actual subroutine is line

s 100-120. You set the value o-f

DL,SC,MODE,and WIDE.

20 DL=PEEK(88)+256*PEEK(89):M0DE=2:W

IDE=40

30 SC=0:M0DE=2+2*(M0DE=2):GOSUB 100

40 TRAP 30:ON PEEK(753)<>3 GOTO 40:S

C=SC+4B0:SP=INT(SC/256):POKE DL5,

SPsPOKE DL4,SC-256*SP

50 FOR 1=0 TO 30:NEXT I:GOTO 40

90 REM This ANTIC 2 and 4 display li

st can be page flipped from BASIC

POKE the screen address into D

L4 and DL5.

100 FOR 1=0 TO 2:P0KE DL+I,112:NEXT

I :DL4= DL+ 4:DL5= DL+5

110 POKE DL+3,64+MODE:POKE DL5, INT(5

C/256):POKE DL4,SC-256*PEEK(DL5)

:FOR I=DL+6 TO DL+28:P0KE I,MODE

:NEXT I

120 POKE I,65:DLHI=INT(DL/256):DLLO=

DL-DLHI*256:P0KE I+1,DLLO:POKE I

+2,DLHI:P0KE 561,DLHI:POKE 560,D

LLO:RETURN

Subroutine 6. Regular Display List, ANTIC 5

10 REM The actual subroutine is line

s 100-120- You set the value o-f

DL,SC,MODE,and WIDE.

20 DL=PEEK(B8)+2564PEEK<B9>iMODE=5:H

IDE=40:GOSUB 100

30 SC=0

40 TRAP 30:ON PEEK(753)<>3 GOTO 40sS

C=SC+480:SP=INT(SC/256): POKE DL5,

SP:POKE DL4,SC-256*SP

50 FOR 1=0 TO 30:NEXT la GOTO 40

90 REM This ANTIC 5 display list can
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be page flipped from BASIC. Jus

t POKE the screen address into DL

4 and DL5.

100 FOR 1=0 TO 2:P0KE DL+1, 1 12:NEXT

I:DL4=DL+4:DL5=DL+5

110 POKE DL+3,64+MODE:POKE DL5,INT(S

C/256) I POKE DL4,SC-256*PEEK(DL5)

:FOR I=DL+6 TO DL+16:P0KE I,MODE

:NEXT I

120 POKE I,65:DLHI=INT(DL/256):DLLO=

DL-DLHI*256:P0KE I+1,DLLO:POKE I

+2,DLHI:P0KE 561,DLHI=POKE 560,D

LLO:RETURN

These routines use the following variables:

TOP is the page number of the top of memory.

The Atari will not touch anything located above

the top of memory - but anything below it is fair

game. The display list, character set, screen mem

ory, and machine language routines should all be

placed above SP. So the load routines find out

where the top of memory is and move it down

enough pages to leave room for all the protected

program areas. SC is the absolute address of the

top of memory (SP*256); it is also the start of screen

memory, so that it is POKEd into both the display

list and location 106.

How much room should you leave? The

character set takes IK (four pages) and must start

on a IK boundary. Screen memory will never

take more than 4K (16 pages), and should start on

a 4K boundary, since ANTIC has problems when

screen memory crosses that line. If your display is

less than 2K, you can probably skip back from the

top of memory a mere 4K (16 pages, or PEEK(106)-

16), place screen memory at the new top of mem

ory, and put the display list, machine language

routines, and character set above it. If your display

list is 3K or more, you should probably skip back

6K (24 pages, or PEEK(106)-24), place the character

set at the new top of memory, followed by the

display list, machine language subroutines, and

then screen memory beginning at the 4K boundary

line, 16 pages before the old top of memory. This

routine assumes that arrangement.

SP is the page number of the start of screen

memory, and SC is the absolute address of the

start of screen memory (SP*256).

DL is the start of the display list. For page

flipping, DL3 is DL + 3, and DL4 is DL + 4. These

will contain the low byte and high byte of screen

memory, and POKEing new values into these

locations will flip screen memory.

CHBAS is the page number of the character

set, and CH is the absolute address (CHBAS* 256).

MODE is the ANTIC mode number - either

2, 4, or 5. Adding 64 to MODE each time it is

POKEd in tells the computer to look for a new

screen memory address in the next two bytes in

the display list.

WIDE is the width, in characters, of the entire

horizontal line, not just the 40-character portion

1~~ FOR I=~ TO 2:POKE DL+I,112:NEXT 
I:N=~:M=MODE+64 

11~ FOR I=DL+3 TO DL+72 STEP 3:C=SC+ 
N:POKE I,M:POKE 1+2,INT(C/256):P 
OKE l+l,C-256tPEEK(I+2):N=N+WIDE 
:NEXT I 

12~ POKE 1,65:DLHI=INT(DL/256):DLLO= 
DL-DLHI*256:POKE l+l,DLLO:POKE I 
+2,DLHI:POKE ~61,DLHI:POKE ~6~,D 
LL.O:RETURN 

Subroutine 4. Horizontal Scroll Display List, ANTIC 5 

10 REM Lines 20 and 3 0 are just a de 
monstration. Change the value of 

SC and see what happens~ 
2~ DL=PEEK(88)+256tPEEK(89):SC=PEEK( 

1~6)*256:MODE=5:WIDE=4~:GOSUB 1~~ 

3~ FOR I=~ TO l~~~:NEXT I:SC=~:GOSUB 
l~~:FOR I=~ TO l~~~:NEXT I:GOTO 

2~ 

90 REM This ANTIC 5 display list can 
be horizontally scrolled. Just 

set the values of SC,DL,MODE, and 
WIDE. 

1~~ FOR I=~ TO 2:POKE DL+I,112:NEXT 
I:N=0i:H=MODE+64 

110 FOR I=DL+3 TO DL+36 STEP 3~C=SC+ 
N:POKE I,M:POKE 1+2, INT{C/256):P 
OKE l+l,C-256*PEEKCI+2):N=N+WIDE 
:NEXT I 

12~ POKE 1,65:DLHI=INT(DL/256):DLLO= 
DL-DLHlt256:POKE l+l,DLLO:POKE I 
+2,DLHI:POKE 561,DLHI:POKE 560,0 
LLO:RETURN 

Subroutine 5. Regular Display List, ANTIC 2 or 4 

10 REM The actual subroutine is line 
s 100-120. You set the value of 
DL,SC,MODE,and WIDE. 

2~ DL=PEEK(88)+256*PEEK(89):MODE=2:W 
IDE=4~ 

3~ SC=~:MODE=2+2*(MODE=2):GOSUB 1~~ 

4~ TRAP 3~:ON PEEK(753) <> 3 GOTO 4~:S 

C=SC+48~:SP=INT(SC /256):POKE DL5, 
SP:POKE DL4,SC-256*SP 

5~ FOR I=~ TO 3~:NEXT I:GOTO 4~ 
90 REM This ANTIC 2 and 4 display Ii 

st can be page flipped from BASIC 
POKE the screen address into D 

L4 and DLS. 
1~~ FOR I=~ TO 2:POKE DL+I,112:NEXT 

I:DL4=DL+4:DL5=DL+5 
110 POKE DL+3,64+MODE:POKE DL5,INTCS ­

C/256):POKE DL4,SC-256*PEEK(DL5) 
:FOR I=DL+6 TO DL+28:POKE I,MODE 
:NEXT I 

12~ POKE 1,65:DLHI=INT(DL/256):DLLO= 
DL-DLHI*256:POKE l+l,DLLO:POKE I 
+2,DLHI:POKE 561,DLHI:POKE 560,D 
LLO:RETURN 

Subroutine 6. Regular Display List, ANTIC 5 
18 REM The actu.l subroutine is lin. 

s leS-12e. You set the valuR of 
DL,SC,MODE,~nd WIDE. 

2~ DL=PEEK(88)+256*PEEK(89),MODE=5:W 
IDE=4~:GOSUB 1~~ 

38 SC:~ 
4~ TRAP 3~:ON PEEK(7~3)<>3 eOTO 4~:S 

C=SC+48~:SP=INT(SC/256):POKE DL5, 
SP:POKE DL4,SC-256*SP 

5~ FOR I=~ TO 3~:NEXT I,GOTO 48 
90 REM This ANTIC 5 display list can 
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be page flipped from BASIC. Jus 
t POKE the screen address into DL 
4 and DLS. 

1~~ FOR I=~ TO 2:POKE DL+I,112:NEXT 
I:DL4=DL+4:DL5=DL+5 

11~ POKE DL+3,64+MODE:POKE DL5,INT(S 
C/256),POKE DL4,SC-256*PEEK(DL5) 
:FOR 1=DL+6 TO DL+16:POKE I,MODE 
:NEXT I 

12~ POKE 1,65:DLHI=INT(DL/256):DLLO= 
DL-DLHI*256:POKE l+l , DLLO:POKE I 
+2,DLHI:POKE 561,DLHI:POKE 56~,D 
LLO:RETURN 

These routines use the following variables: 
TOP is the page number of the top of memory. 

The Atari will not touch anything located above 
the top of memory - but anything below it is fair 
game. The display list, character se t, screen mem­
ory, and machine language routines should all be 
placed above SP. So the load routines find out 
where the top of memory is and move it down 
enough pages to leave room for all the protected 
program areas. SC is the abso lute address of the 
top of memory (SP*256); it is a lso the s tart of screen 
memory, so that it is POKEd into both the di splay 
list and location 106. 

How much room should you leave? The 
character set takes 1K (four pages) and must s tart 
on a 1K boundary. Screen memory wi ll neve r 
take more than 4K (16 pages), and should start on 
a 4K boundary, since ANTIC has problems when 
screen memory crosses tha t line. If your di splay is 
less than 2K, you can probably skip back from the 
top of memory a mere 4K (16 pages, or PEEK(106)-
16), place screen memory at the new top of mem­
ory, and put the display lis t, machine language 
routines, and character set above it. If your display 
list is 3K or more, you should probably skip back 
6K (24 pages, or PEEK(106)-24), place the character 
set at the new top of memory, followed by the 
display list, machine language subroutines, and 
then screen memory beginning at the 4K boundary 
line, 16 pages before the old top of memory. This 
routine assumes that a rrangement. 

SP is the page number of the start of screen 
memory, and SC is the absolute address of the 
start of screen memory (SP*256). 

DL is the start of the display li st. For page 
flipping , DL3 is DL+ 3, and DL4 is DL+4. These 
will contain the low byte and high by te of screen 
memory, and POKEing new va lues into these 
locations will flip screen memory. 

CHBAS is the page number of the character 
set, and CH is the absolu te address (CHBAS* 256). 

MODE is the ANTIC mode number - either 
2, 4, or 5. Adding 64 to MODE each time it is 
POKEd in tells the computer to look for a new 
screen memory address in the next two by tes in 
the display list. 

WIDE is the width , in characters, of the entire 
horizontal line, not just the 40-character portion 



visible on screen at any one time. Thus, every

MODE instruction is followed by a two-byte ad

dress, C, which tells it where to find the start of

the next horizontal line.

POKEing 560 and 561 with 0 and DL/256 is

what actually makes the display list start working.

Until that moment, the display list is just a series

of numbers in memory. But once 560 and 561 con

tain the address of the start of your display list,

the TV screen is under your program's control.

ICBADR, ICBLEN, and ICCOM are the ad

dresses of key locations in the IOCB handler.

ICCOM must contain the number of the operation

to be performed (7 to load, 11 to save). ICBADR

must contain the low byte of the starting address

of the area in memory to be saved from or loaded

to (ICBADR+ 1 will contain the high byte).

ICBLEN must contain the low byte of the length

of the file to load (ICBLEN + 1 will contain the

high byte). The variable X represents the offset

into the IOCB area. If you OPEN #1, then X = 16.

If you OPEN #2, then X = 32. And so on, in mul

tiples of 16. You might not get good results using

OPEN #0 or OPEN #6 - those are reserved for

System use.

With screen files created by Fontbyter, re

member that the first eight bytes always contain

the following information:

• ANTIC mode number (plus 10, if width is

greater than 255 characters)

• width, or number of characters per line

(low byte only, if width is greater than 255

characters)

• display height, or number of lines in the

entire display

• colors to POKE into locations 708 through

712

To calculate the number of bytes in the whole

screen display (SZ), multiply the height by the

width. The number of bytes in the file is that

number plus eight.

Typing The Program

The bulk of the program is written in BASIC. The

shortest machine language routines are included

as string constants. The longer routines, however,

DISPLAY, EXPAND, and DELETE, and two data

files, MENU.DAT and CHARDATA.DAT, are

listed after the main program. These should be

entered using the BASIC loader program provided

and saved on disk with exactly the filename

specified. Fontbyter will look for these files and

load them into strings or particular areas or mem

ory during the run of the program.

Since Fontbyter works most efficiently with a

disk drive, the program as written assumes a disk

drive. However, a patient cassette user can remove

all the routines related to choosing and testing

filenames, and simply assign the value "C" to all

filename variables. All machine language routines

could be added as DATA statements. You may

also want to add prompts to tell the user what file

the program is asking for. The biggest problem

arises with load files during initialization, when

the program tests the saved screen file once, then

loads it again later. If you decide not to revise the

program, make sure that you rewind the cassette

containing the screen file after that initial test, so

the file will be complete when it is loaded by the

screen load subroutine.

Program 1: Fontbyter

5 DIM F*(20),FSAVE*(20),FLOAD*(20).F

L$(40) , FLLS (20) ,DELETESU24) ,EXPAN

D*<124),CLEAR*(33),C<255)

10 GRAPHICS 0:X=16:ICC0M=834:ICBADR=

836:ICBLEN=840

15 COL1=708:CUL2=709:CDL3=710:COL4=7

11:C0L5=7 12:SHIF=64:SCON=PEEK(559

) I POKE 16,112:GGTO 440

20 OPEN »l,4,0,FLt:GET #1,MD:GET 81,

WD:GET #1.LN:IF MD>5 THEN WD=WD+2

56:MD=MD-10

25 SZ=WD*LN:FOR I=COL1 TQ CDL5:GET tt

I ,N:POKE I,N:NEXT I

30 SC=SP*256:P0KE ICBflDR+X+1,SP:PDKE

ICBADR-t-X,0:POKE ICBLEN+X+1, 1 + INT

(SZ/256):P0KE ICBLEN+X,0

35 POKE ICC0M+X,7:I=USR(ADR("hhhE3-Vrr

II ) , X ) : CLOSE #1 :RETURN

40 OPEN 81,8,0,"Dl:TEMPFILE.SCR" : WD =

WIDE:MD=MODE:IF WIDE>255 THEN WD=

WIDE-256:MD=MDDE+10

45 PUT #1,MD:PUT til , WD: PUT #1 .LINE: F

OR I=COL1 TO CQL5:PUT »1TPEEK(I):

NEXT I

50 POKE ICBADR+X+1,SP:POKE ICBADR+X,

0:POKE ICBLEN + X + 1, 1 + INT ( (LINE*WID

E)/256):P0KE ICBLEN+X.0

55 POKE ICCDM+X,11:I=USR(ADR("hhhQLy

E" ) , X) :CLOSE #1 :RETURN

60 IF ((LINEtWIDE-PIXXWIDE) THEN RE

TURN

65 LOWAD=SC+WIDE*INT(PIX/WIDE)-1:HIA

DD=L0WAD+WIDE:POKE 206, INT (HI ADD/

256):POKE 205,HIADD-PEEK(206)*256

70 POKE 204,INT(LOWAD/256):POKE 203,

LOWAD-PEEK(204)*25 6:POKE SC+PIX,0

LD

75 POKE 207,INT((LINE*WIDE-P1X)/WIDE

):POKE 208,WLD:POKE 209,WHI

80 C=USR<ADR(DELETE*))

85 0LD=PEEK(5C+PIX):P0KE SC+PIX,91:R

ETURN

90 IF (<LINE*WIDE-PIX)<WIDE> THEN RE

TURN

95 HIADD=SC+WIDE*(LINE-1)-1:LOWAD=HI

ADD-WIDE:POKE 206,INT<HIADD/256):

POKE 205,HIADD-PEEK(206)*256

100 POKE 204,INT(LOWAD/256):POKE 203

,LOWAD-PEEK(204)*256:POKE SC + PI X

, OLD

105 POKE 207, INT t (LINEIWIDE-PIX) /WID

E):POKE 20B?WLO:POKE 209.WHI

110 C=USR(ADR(EXPAND*))

115 OLD=0:POKE SC+PIX,91:RETURN

120 0LD=PEEK(9C+PIX):P0KE SC+PIX,91:

POKE 559,SCON:POKE 16,112
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visible on screen at anyone time. Thus, every 
MODE instruction is followed by a two-byte ad­
dress, C, which tell s it w he re to find the start of 
the next horizonta l line . 

POKEing 560 and 561 w ith 0 and DLl256 is 
what actually makes the display li st sta rt working. 
Until that moment, the display li st is just a series 
of numbers in memory. But once 560 and 561 con­
tain the address of the start of you r display li st, 
the TV screen is under you r program's con trol. 

ICBADR, ICBLEN, and ICCOM are the ad­
dresses of key loca tions in the IOCB handler. 
ICCOM must contain the number of the operation 
to be performed (7 to load, 11 to save). ICBADR 
mus t contain the low byte of the s tarting address 
of the a rea in memory to be saved fro m or loaded 
to (ICBADR + 1 will contain the high byte). 
ICBLEN must contai n the low byte of the length 
of the file to load (ICBLEN + 1 will contain the 
high byte) . The variable X represents the offset 
into the IOCB area. If you OPEN #1 , then X = 16. 
If you OPEN #2, then X = 32. And so on, in mul­
tiples of 16. You might not get good results using 
OPEN #0 or OPEN #6 - those are reserved for 
Sys tem use. 

With screen Fi les crea ted by Fontbyter, re­
member that the first eight bytes always contain 
the following in fo rmation: 

• ANTIC mode number (p lus 10, if width is 
grea ter than 255 cha racters) . 
• width, or number of characters per line 
(low byte on ly, if w idth is greater than 255 
characters) 
• display heig ht, or number of lines in the 
enti re display 
• colors to POKE into loca tions 708 throug h 
712 

To calculate the number of bytes in the w hole 
screen display (5Z), multiply the height by the 
width. The number of bytes in the fil e is that 
number plus eight. 

Typing The Program 
The bulk o f the program is w ritten in BASI C. The 
shortest machine language routines are included 
as s tring constants . The longer routines, however, 
DI5PLA Y, EXPAND, and DELETE, and two data 
fil es, MENU.DATa nd CHARDATA. DAT, are 
listed after the main p rogram. These should be 
entered using the BASIC loader program provided 
and saved on disk with exactly the fi lename 
specified . Fontbyter w ill look fo r these fil es and 
load them in to strings or particular areas or mem­
ory during the run of the program. 

Since Fontby ter works most efficiently with a 
di sk drive, the program as w ritten ass umes a d isk 
drive. However, a patient cassette usercan renlove 
all the routines related to choosing and testing 

filenames, and simply assign the va lue "C" to all 
filename variables. All machine language routines 
could be added as DATA s ta tements. You may 
also want to add prompts to tell the user what file 
the program is asking for. The bigges t problem 
arises with load fil es during initializa tion , when 
the prog ram tes ts the saved screen fil e once, then 
loads it aga in la ter. If you decide not to revise the 
program, make sure that·you rewind the cassette 
containing the screen file after that initia l test, so 
the fil e will be complete when it is loaded by the 
screen load subroutine . 

Program 1: Fontbyter 
5 DIM F$( 2 0),FSAVE$(20),FLOAO$(20),F 

L$(40),FLL$(20),DELETE$(124),EXPAN 
OS ( 1 2 4) ,CLEARS (33 ) ,C (255) 

10 GRAPHICS 0: X=16: ICCOM = 8 3 4: ICBADR= 
836: ICBLEN=840 

15 CO LI= 70 8:CDL2=709:CDL 3 =710:COL4=7 
II: CO L5 =7 1 2:S HIF =6 4:5CON=PEEK(559 
):POKE 1 6, 11 2: GOTO 440 

20 OPEN ~1,4, 0,FL$ :GET #l,MO:GET #1, 
WD: GE T #l,LN: IF MO ) S THEN WO = WD+2 
56: HD = MD - 1 0 

25 5Z= WD*LN:FOR I =COLI TO COL5:GET # 
I,N:PO KE I,N:NEXT I 

30 SC=SP*256 : P OKE I CBADR+X+l,SP : P OKE 
ICBADR +X,0 : POKE ] CBLEN+X+ l,l+INT 

<SZ/256) :P OKE I CBLEN+X,0 
35 PO KE I CC OM+X ,7 : I = U SR(ADR( "hhhD-V~ 

'" ) , X) : CLOSE ff I: RETURN 
4 0 OPEN ffl, 8 , 0, '"DI :TE MPFILE.SCR":WD= 

WIDE :M D= MODE: IF WIDE >2 55 THEN WO = 
WID E-2 56 :MD = MODE +10 

4 5 P UT #l,MD: PUT Ml,WD :PU T #l ,LINE: F 
DR I =C DLI TO CDL5: PUT ff I , PEEK (I) : 
NEXT I 

50 POKE I CBADR+X+I,SP~POK E IC BADR + X, 
Ill: POKE ICBLEN+ X+I, l+INT «LINE*wID 
E) 1256) :PO KE ICBLEN+X, 0 

55 POKE I CCO M+X, 11: 1 = USR (ADR ( " hhhDLV 
~'" ),X) : C LO S E ffl:RETURN 

60 IF «LI NE*WIDE -PIX} ( WI DE) THEN RE 
TURN 

65 LO WAD =S C+WIDE*INT(PIX / WI DE)-I :HIA 
DD=LOWAD+WIDE:PO KE 206 ,INT(HIADD I 
256 ):POKE 205, HIAD D- PEEK(2061*256 

70 POKE 204,INT( LDWAD /25b ):PO KE 203 , 
LO WAO-PEEK(204l*256:POKE SC+P I X, D 
LD 

7 5 POKE 207 , INT ( (L INE*WIDE - P IX)/ WIDE 
) : POKE 2 08,WLO:PO KE 209, WHI 

80 C = USR(ADR (DELETE$» 
85 OLO = PE EK(SC+P I X) : PDKE SC+PIX , 9 1:R 

ETURN 
9<1 IF «LINE' WIDE-PIX) ( WIDE ) THEN RE 

TURN 
95 HIADD =SC + WID E*(LINE-l)-I:LO WAD= HI 

ADD - WIDE : POKE 2 06 , INT(HIADD /256 ): 
POKE 205 ,HIADO - PEE K(2 06)*256 

100 POKE 20 4,INT(LOWAO /256) :POK E 203 
,LDWAD-PEEK( 204)*2 56:PO KE SC+P I X 
,OLD 

105 POKE 207, INT «LINE* WI DE- P! X) / WID 
E) :POKE 208 ,WL O:POKE 209, WHI 

11 0 C= USRCADR(EXPA ND$ } ) 
11 5 OLO =0 : POKE SC+P ] X,91 : RE TURN 
120 DLD = PEEK(SC+PIX) : POKE SC+PIX,91 : 

POKE 559 , SCO N:PO KE 16,1 1 2 
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125 MV=0:V=0:H=0:OPT=PEEK(53279):DI=

PEEK(632):T=PEEK(644):E=0 3 25

130 IF 0PT=6 THEN GOSUB 870:GOSUB 26

0:GOTO 125 330

135 IF DK15 THEN GOSUB 155:G0T0 125

140 IF PEEK(753)=3 THEN GOSUB 2 20:ON

MV GOSUB 165:GOTO 125 335

145 ON 0PT=3 GOTO 705:IF DPT=5 THEN

GOSUB 40:POKE SC+PIX,91:G0T0 125

150 GOTO 125 340

155 V=WIDE*((DI=9 OR DI=13 OR DI=5)- 345

(DI=10 OR DI=14 OR DI=6)):P0KE 7 350

7,0

160 H=(DI=6 OR DI=7 OR DI=5)-(DI=10 355

OR DI=11 OR DI=9) 360

165 UD=INT(PIX/WIDE):IF UD-(V<0)<0 O

R UD+(V>0>=LINE THEN V=0

170 LR=PIX-WIDE*UD:IF LR+H<0 OR LR+H

>WIDE-1 THEN H=0 370

175 IF H=0 AND V=0 THEN 215 375

180 WH=0:WV=0:W=PEEK(DL4)+256*PEEK(D 38 0

L5)-SC

185 U=INT(W/WIDE):IF V<>0 THEN WV=(U 385

D - U - < V < 0 ) <0)+2* (UD-U+ £V>0) >8 + 12*

(MODE< >5) )

190 IF H<>0 THEN L=W-U*WIDE:WH=(LR+H 390

-L<0)+2* (LR + H-L>39)

195 IF WH>0 OR WV>0 THEN POKE DL+114 395
,WH:POKE DL+115,WV:C=USR(DISPLAY)

200 POKE SC+PIX,OLD:PIX=PIX+H+V:POKE 400

53279,1

205 IF T=l THEN OLD = PEEK(SC + PI X) :POK

E SC+PIX,91:GOTO 215

210 POKE SC+PIX,OLD 405
215 RETURN

220 GOSUB 785:0N (C=134)+(C=135)+(C= 410

142)+(C=143)+2*(C=116)+3*(C=119)

+4*(C=246) GOTO 250,60,90,645 415

225 IF C=156 THEN AV=1 *<AV = 0) :GOTO 9

20

230 IF N=60 THEN SHIF=4+C-64:POKE 53 420

279,4:GDSUB 930:RETURN

235 IF N=39 THEN VERS=128*(VERS=0):G

OTO 920

240 OLD=C(N+SHIF)+VERS:POKE SC+PIX,0 425

LD:ON AV GOTO 245:RETURN

245C=135 4^.0
250 V=WIDE*((C=143)-(C=142)>:H=(C=13 4 35

5)-(C=134):MV=l:RETURN 440

255 GOSUB 920:POKE SC +PH , 91 : RETURN

260 GOSUB 920 445

265 DI=PEEK(632)iT=PEEK(644):DI=DI+5

*(DI=7):DI=DI-10:OPT=PEEK(53279)

:IV=(0PT=5):IF OPT=6 THEN 255

270 IF DI<1 OR DI>4 THEN 265 450

275 ON (4*T)+DI GOSUB 280,285,290,29 455

5,300,305,310,320:GOTO 265

280 POKE C0L5,PEEK(COLS)-2+256*(PEEK 460

(COLS)<2):RETURN 465

285 POKE C0L5.PEEK (COLS) +2-256* (PEEK

(COLS)>253):RETURN

290 POKE C0L3,PEEK(COL3)-2+256*(PEEK

CC0L3X2) : RETURN 470

295 POKE C0L3,PEEK(COL3)+2-256*(PEEK

(C0L3)>253):RETURN

300 POKE C0L2,PEEK(C0L2)-2+256*(PEEK 475

(C0L2)<2>:RETURN

3 05 POKE C0L2,PEEK(C0L2>+2-256*(PEEK 480

(C0L2)>253):RETURN

310 IF IV THEN POKE C0L4,PEEK(C0L4)-

2 + 256* (PEEK (C0L4)--'2): RETURN 4 85

315 POKE COL1 ,PEEK ( COL 1 ) -2 + 256*(PEEK

(CDL1X2) : RETURN 490
320 IF IV THEN POKE CQL4,PEEK(C0L4)+
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2-256*(PEEK(C0L4)>253>:RETURN

POKE COL1,PEEK (COL 1) +2-256* (PEEK

(COL 1 ) >2S3> :RETURN

FLL*=FL*:FOR 1=1 TO LEN(FL*):N=A

5C(FL$( I, I) ) :QN N= 5B GOSUB 370: N

EXT I :FL$ = FLL$

FLL*=FL*:FOR 1 = 1 TO LEN(FL*):N=A

SC(FL*(I,I)):ON N = 46 GOSUB 375:N

EXT I = FL*=F1_L*

IF LEN(FL*)>8 THEN FL$=FLt(l,3)

IF LEN (FL*) < 1 THEN 390

N=ASC(FL*(1,1)):IF N>90 OR N<65

THEN 385

IF LEN(FL*)<2 THEN GOTO 365

FOR 1=2 TO LEN(FL*):N=ASC(FLt(I,

I ) ) :ON (N>90 OR N<65) AND (N>57

OR N<43) GOTO 380:NEXT I

FLL$ = "D1: "=FLL*(4)=FL*:N=0=RETURN

FLL*=FL*(I+1,LEN(FL*)):RETURN

FLL*=FL$(1,1-1):RETURN

POP :7 "{CLEAR} " : 7 "Illegal char

acters in ";FL$:GOTO 390

? "{CLEAR}":7 FL$;" must start w

ith a capital":? "letter.":GOTO

390

7 "Let's try that name again.":N

-1:RETURN

TRAP 400:DPEN ttl,4,0,FL$:N=0:CLO

SE #1:RETURN

7 :? FL$;" isn't on disk in":? "

drive 1 " :7 "Insert disk with ";F

L$;"and":7 "press RETURN.":CLOSE

ttl

7 "Or to try another -file name,

press anyother key."

ON PEEK (753)<>3 GOTO 410:GOSUB 7

85:0N N=12 GOTO 395:N=1:RETURN

TRAP 435:OPEN #1,1,0,FL$:7 FL$;"

is already on disk.":7 "Unless

you change the name, the old"

7 "file will be lost. To change

the namepress RETURN":? "Or pre

ss any other key to continue.":C

LOSE ttl

ON PEEK(753)<>3 GOTO 425:G0SUB 7

35:0N N=12 GOTO 430:N=0:RETURN

N=1:RETURN

CLOSE ttl:N=0:RETURN

? "{13 SPACESMrf.iiUJlfreTE" : ? : ? : 7

:GOSUB 905

GOSUB 350:7 "What is the name of

your characters SPACES? set? (E

nter r3? -for ROM set) "t POKE 764,

255:INPUT F*

IF F*="S>" THEN 465

= F$:GOSUB 330:ON N GDTO 445-.F

* = FLL*:F*(LEN(FLL4) +1)=".SET11

FL*=F*:GOSUB 395:0N N GOTO 445

GOSUB 840:7 :? "What file should

hold your finished£3 SPACES>scr

een? (Eight characters)":POKE 76

4.255:INPUT FSAVE*

FL$=FSAVE$:GOSUB 330:ON N GOTO 4

65:FSAVE*=FLL$:FSAVE*(LEN(FLL*)+

1 )=".SCR"

FL*=FSAVE*:GOSUB 415:0N N GOTO 4

65

FLOAD*="":? :? "Would you like t

o edit a screen yau(3 SPACES>hav

e already saved? (Y or N)

GOSUB 785:ON N = 35 GOTO 535: ON N =

43 GOTO 490:GOTO 4S5

? :? "What is the name of the sa

ved screen file? " :POKE 764,255

125 MV=0 : V=0:H=0:0PT=PEEK(53279):01= 
PEEK(632):T=PEEK(644):E=0 

130 IF OPT=6 THEN G05UB 870 : GOSUB 26 
0:GOTO 125 

135 IF 01 ( 15 THEN GOSUS 155:60TO 125 
140 IF PEEK(75 3)=3 THEN GOSUS 220 : QN 

MV GOSUB 165:60TO 125 
145 ON OPT=3 GOTO 705:IF OPT = 5 THEN 

GOSUB 40 : POKE SC+PIX,91 : GOTO 125 
150 GOTO 1 25 
155 V=WIOE*«OI=9 OR 01=13 OR 01=5)­

(01=10 OR 01=14 OR 01=6» : POKE 7 
7,0 

160 H=(0 1=6 OR 01 =7 OR 01=5) -( 01 = 10 
OR 01=11 OR 01=9) 

165 UD=INT(PIX / WIDE } : IF UD - (V ( 0) ( 0 0 
R UD+(V >0) =L I NE THEN V=0 

170 LR=PIX - WIDE*UD:IF LR+H ( 0 OR LR+H 
>WIOE - I THEN H=0 

175 IF H= 0 ANO V=0 THEN 215 
180 WH=0:WV=0:W=PEEK(OL4)+256*PEE K (0 

LS) -SC 
185 U=INT(W/W I OE):IF v <> 0 THEN WV=(U 

D- U-(V < 0 ) ( 0)+2*<UD - U+(V }0 ) >8+ 1 2* 
(NQOE < > 5» 

190 IF H<> 0 THEN L=W-U*WIOE: WH =(LR+H 
-L ( 0)+2*(LR+H-L >3 9) 

195 IF WH ) 0 OR WV >0 T HEN POKE OL+ 1 14 
,WH:POKE DL +115,WV : C=USR(DISPLAY) 

200 POKE SC+PIX,O L D: P I X=PIX+H+V : POKE 
53279, 1 

205 IF T= I THEN OLO=PEE K(SC +PIX) : POK 
E SC+PIX,91 : GOTO 215 

210 POKE SC+P]X,OLD 
215 RET URN 
220 GOS U8 785 : QN (C= 1 34)+(C=135)+(C= 

1 42)+(C =14 3)+2*(C=116)+3*(C=119) 
+4*<C=246) GOTD 250,60,90,645 

225 IF C=156 THEN AV=I*(AV=0) : GOTO 9 
20 

230 IF N=60 T HEN SH IF =4+C-64 : PoKE 53 
279,4 : GOS UB 930 :R ETU RN 

235 I F N=39 T HEN VERS=1 28*(V ERS=0): G 
OTO 920 

240 OLO=C(N+SHIF)+VERS:POKE SC+PIX,o 
LD : ON AV GOTO 245 : RETURN 

245 C=135 
250 V= WI OE* «C=143) - (C=142» : H= (C=13 

5)-(C=134) : MV=1 : RETU RN 
255 GOSUB 920 : POKE SC+PIX,91 : RETURN 
260 GOSUB 920 
2650I=PEEK(632):T=PEEK(644) : DI=01+5 

*(OI=7) : OI=01-10 : 0PT =P EEK (53279) 
: IV =( OPT =S) :IF OPT=6 THEN 255 

270 IF 01 ( 1 OR DI ) 4 THEN 265 
275 ON (4*T)+DI GOSUB 280,285,290~29 

5,300~305,310,320:GOTO 26 5 
280 POKE COL5,PEEK(COL5)-2+256*CPEEK 

(Co L5 ) < 2) : RETURN 
285 POKE COL 5,PEEK CCOL5 )+2 - 256*(PEEK 

CCOL5»253) : RETURN 
290 POKE COL 3,PEEK(C OL 3) - 2+256*CPEEK 

(CO L 3) ( 2) :RE TUR N 
295 POKE COL 3 ,PEEK(COL3)+2 - 256*(PEEK 

(COL 3 ) >253) : RETURN 
3 00 POKE COL 2 ,P EE K (COL2 )- 2+256*(PEEK 

(COL2) ( 2> : RETURN 
305 POKE COL2,PEEKCCOL2)+2 - 256*(PEEK 

CCOL2) ) 253) :R ET URN 
3 1 0 IF IV THEN POKE COL4,PEEK(COL4)-

2+256*(PEE K( COL4) ( 2 ) :R ET URN 
3 1 5 POKE COL1,PEE K (COL 1) - 2+256*(PEEK 

(COLI) ( 2) : RETUR N 
320 IF IV T HEN POKE CO L4,PEEK (C OL4)+ 
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2-256*(PEEK(CQL4»~53):RETURN 

325 POK E COLl,PEE K(COL l) +2-256 *(PEEK 
(COL l »253):RETURN 

330 FLL$=FL$:FOR 1 = 1 TO LEN(FLS ) :N=A 
SCCF L$ ( I, I )} : QN N=5S GQSUB 3 70 : N 
EXT I:FL$ =F lL$ 

335 Fll$ =FL$:FOR 1=1 TO LEN(FL$) :N =A 
SCeFl$(I, I» :ON N= 4 6 GOSU 8 3 75 :N 
EXT I : FL$=FLL$ 

340 IF LENCFLS»S THEN FL$ =F L$C l ,9) 
345 I F lEN(FLS) < l THEN 390 
350 N=ASC (FL$ C 1,1» : IF N ) 90 OR N( 65 

THEN 385 
355 IF LENCFLS) ( 2 THEN GOTO 365 
360 FOR 1=2 TO LENCFlS) : N=ASCCFLS(I . 

I»:ON (N ) 90 OR N( 65) AND (N }57 " 
OR N( 48) GOTO 380 : NEXT I 

365 FLLS="Dl:":FLl$(4} = FLS : N=0:RETURN 
370 FLLS=FLS(I+l,LENCFL$» : RETURN 
375 FLL$=FL$(I, I - I) : RETURN 
380 POP : ? "{CLEAR}" : ? "Illegal char 

acters in " ;FL$:GOTO 390 
385 ? "{CLEAR} " : ? F L $ ; " must start w 

ith a capital" : ? " letter ." :GOTO 
390 

390 ? "Let's try that name again . " : N 
=I : RETURN 

395 TRAP 400:0PEN #1~4,0,FL$ : N=0:CLO 
SE #I : RETURN 

400? : ? FLS;" isn't on d isk in ": ? " 
drive I" :? "Insert disk with "; F 
L$;"and" : ? "pre ss RETURN . " :CLOSE 

#1 
4 0 5 ? "Or to try another fi l e name, 

press anyother key . " 

415 

4 1 0 ON PEEK(753) (>3 GOTO 4 10 : GOSUB 7 
85:0N N=12 GOTO 395 : N= I: RE TURN 
TRAP 435:0PEN #1,4~0,FLS:? FLS;" 
is already on disk." : ? "Unle ss 

you change the name, the old" 
4 20 ? "file will be lost . To change 

the namepress RETURN":? "Or pre 
ss any other key to continue.":C 
LOSE #1 
ON PEEK(753) () 3 GOTD 425:GOSUB 7 
85:0N N=1 2 GoTo 4 30 :N =0 :RETURN 

4 30 N=I:RETURN 
435 CLOSE #1:N=0 :RETURN 
4 40 ? "{ 13 SPACES} I iiii .Ia " #1.iJJQii" : ? : ? :? 

: GOSUB 905 
445 GDSUB 850 : ? " What i s the name of 

your character{4 SPACES}set? (E 
nter ' @ ' for ROM set)":POKE 764, 
255:INPUT F$ 

4 50 IF F$= " @" THEN 465 
455 FL$=F$ : GOSUB 330 : 0N N GOTO 445 : F 

$=FLL$ : F$(LENIFLL$)+I)=" . SET" 
46 0 FL$=F$ : GOSUB 3 95:0N N GoTO 445 
465 GOSUB 840:? : ? " What file should 

hold your finished{3 SPACES}scr 
een? (Ei ght characters)" : POKE 76 
4,255 : INPU T FSAVE$ 

470 FL$=FSAVE$:GOSUB 330 : oN N GOTO 4 
65:FSAVE$=FLL$:FSAVE$(LEN(FLL$)+ 
1) = " . SCR II 

475 FL$=FSAVE$:GoSUB 415:0N N GOTO 4 
65 

480 FLOAD$="":? : ? " Would you l ike t 
o edit a screen you{3 SPACES}hav 
e already saved? <Y or N) " 

485 GoSUB 785:0N N=35 GOTo 535:0N N= 
4 3 GOTO 490:GoTO 485 

490 ? : ? "What is the name of the sa 
ved sc r een file? ":POKE 764,255 



495

500

505

510

5 15

525

530

535

540

545

550

555

560

565

570

575

580

585

590

595

600

605

610

615

620

625

630

635

640

:INPUT FLOAD*

FL$=FLOAD*:GOSUB 330:ON N=0 GOTO

500:GOTO 480

FLOAD$=FLL$:FLOAD*(LEN(FLL*)+1)=

".SCR"

FL*=FLOAD*:GOSUB 395:ON N GOTO 4

80:OPEN #1.4,0.FLOAD*:GET #1,MD:

GET #1 , WD:GET #l,LN:CL05E #1 s FLO

AD=1

IF MD>5 THEN MD^MD-10:WD=WD+256

? :? FLOAD*;1' was saved as:":? "

Mode ";MD:",":? "with ";LN;" lin

es":? "of ";WD;" characters per

line. "

? "I-f you wish to HjHUTE these p

arameterspress RETURN.":? "To le

ave them lHiT4HMii;r=#" press any

C5 SPACESIother key."

ON PEEK(753)<>3 GDTD 525:GOSUB 7

85:IF N=12 THEN 540

MODE=MD:WIDE=WD:LINE=LN:GOTO 585

FLOAD=0

? :? "What Antic mode will you w

ork in?":7 "(Antic 2, 4, OR 5) "

-.POKE 764,255

GOSUB 785:ON N< >30 AND N< >24 AND

NO29 GOTO 545

MODE = C (N) -16

? :? "How wide

n i mum 40

■C 3 SPACESJmaximum

E=5>;" characters)"

POKE 764,255:TRAP 560:INPUT WIDE

:WIDE=INT(WIDE):ON WIDE<40 OR WI

DE>170 GOSUB 790

? :? "How many lines do you want

to edit?{5 SPACESJ(Minimum ";12

+12*(M0DE<>5);:? "{3 SPACESJMaxi

mum "; INT(4096/WIDE) ; ") "

TRAP 570: INPUT LINE

LINE=INT(LINE):IF LINE>INT(4096/

WIDE) THEN LINE=INT(4096/WIDE)

IF LINE< 12+12* (M0DE = 4) THEN LINE

=12+12*(MODE-4)

? "{CLEAR}":? "You have chosen:"

:? "Character set— ";F*:? "Save

file ";FSAVE*:? "Load file--"-, F

LOAD*

SZ=LINE*WIDE-1:? "Mode ";MODE:?

LINE;" lines of ";WIDE;" charact

er s"

? "If this is right, press >^<:i:*i

< 9 SPACESJTo make changes, press

line?

:?

(Mi

170+170*(MOD

ON (PEEK(53279)=6)+(2*(PEEK(5327

9>=3)) GOTO 605,440:6OTO 600

A=PEEK(106):TOP=A-24:CHBAS=TOP:C

H=CHBAS*256:SP=T0P+B:SC=5P*256:P

OKE 106,TOP:OLDCHBAS=224:GRAPHIC

S 0

? "Just a minute while I get mys

elf(6 SPACES!together . . ."

IF F*="5>" THEN CHBA5=224:CH=CHBA

S*256:GOTO 630

OPEN #1,4,0,F*:PDKE ICBADR + X + 1,C

HBAS:POKE ICBADR+X,0:POKE ICBLEN

+X+l,4:P0KE ICBLEN+X,0

POKE ICC0M + X;,7:C = USR(ADR("hhhEaLV

E"),X):CLOSE #1

POKE 559,0:GOSUB 640:GOSUB 655:6

OSUB 810:GOSUB 635:DN FLOAD GOSU

B 650:GOSUB 925:G0T0 120

POKE 756,CHBAS:RETURN

OPEN #1,4,0,"D1:CLEAR.SUB":FOR I

645

650

655

660

665

670

675

680

685

690

695

700

705

710

715

720

725

730

735

7 40

745

750

755

760

765

770

775

780

785

79 0

795

800

805

810

=1 TO 33:GET #1,N:CLEAR*(I,I)=CH

R*(N>:NEXT I:CLOSE #1

C=USR(ADR(CLEAR*),SP,X):RETURN

T=SZ:FL*=FLOADS:GDSUB 20:SZ=T:RE

TURN

DL=256*(T0P+4):DL4=DL+4:DL5=DL+5

:FOR 1=0 TO 2s POKE DL+1,112:NEXT

I:PIX=0:N=0

FOR I=DL+3 TO DL+27+36*(M0DE<>5)

STEP 3:C=SC+N*WIDE:P0KE I,64+M0

DE:POKE 1+2,INT(C/256)

POKE I+1,C-256*PEEK(1+2):N=N+1:N

EXT I

N=0:MENU=256*(TOP+5)+64:DLMEN=DL

+ 32 + 36* (M0DEO5) : POKE DLMEN-2, MO

DE+64:POKE DLMEN,INT(MENU/256)

POKE DLMEN-1,MENU-256*PEEK(DLMEN

):FOR I=DLMEN+1 TD DLMEN+3:P0KE

I,MODE:NEXT I

POKE I, 65! POKE I + 1,0:POKE 1+2,DL

/256:0PEN #1,4,0,"D:DISPLAY.SUB"

DISPLAY=DL+128:TRAP 690:FOR 1=0

TO 186:GET #1,N:POKE DISPLAY+I,N

:NEXT I:GOTO 695

POP

WHI=INT(WIDE/256):WLO=WIDE-256*W

HI:POKE DL+112.WL0:P0KE DL+113,W

HI

POKE 560,0:POKE 561,DL/256:CL0SE

#1 sRETURN

POKE SC+PIX,OLD:GOSUB 40:POKE 75

6,OLDCHBAS:GRAPHICS 0:POKE 764,2

55

? "Screen is saved as D1:TEMPFIL

E.SCR":? :? "Do you want to save

the screen as":? FSAVE*;"? (Y o

r N) "

GOSUB 785: ON NO43 AND NO35 GOT

0 715:IF N=43 THEN GOSUB 7 65:G0T

0 725

FSAVE=0

? :? "Do you want to quit? (Y or

N)":POKE 764,255

GOSUB 785:ON N< >43 AND N< >35 GOT

O 730:ON N=35 GOTO 735:0N N=43 G

0T0 760

? :? "To return to edit the same

screen, C4 SPACES* press mamur" :

7 :? "To start FONTBYTER over, p

OPT=PEEK(53 279):0N ((0PT=6)+(2*(

0PT=3))) GOTO 745,750:GOTO 740

POKE 106,A:GRAPHICS 0:GOTO 10

POKE 106,TOP:GOSUB 635:FL*="D1:T

EMPFILE.SCR":IF FSAVE=1 THEN FL*

=FSAVE*

GOSUB 20:GOSUB 655:GOTO 120

POKE 106,A:POKE 764,255:GRAPHICS

0: END

FSAVE=1:TRAP 770:OPEN #2,4.0,FSA

VE*:CLOSE #2:XI0 36,#2,0,0,FSAVE

*:XIO 33,#2,0,0,FSAVE*:GOTO 775

CLOSE #2

FL*="D1:TEMPFILE.SCR,":FLL*=FSAV

E*(4,LEN(FSAVE*>):FL*(17)=FLL*

XIO 32,#1,0,0,FL*:RETURN

C=PEEK(764):N=C-64*INT(C/64):RET

URN

IF WIDE<40 THEN WIDE=40:RETURN

IF WIDE > 170 AND M0DEO5 THEN WID

E=170:RETURN

IF WIDE<340 THEN RETURN

WIDE=340:RETURN

TRAP 815:0PEN #1,4,0,"D:DELETE.S
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:INPUT FLOADS 
495 FLS = FLOAD$:G05UB 330 :0N N=0 GOTO 

500:GOTO 480 
500 FLOAD$=FLLS:FLOAO$(LEN(FLLS)+l) = 

". 5C R" 
505 FL$=FLOAD$:G05UB 3 95:0N N GOTO 4 

80:0PE N #1,4~0,FLOAD$:GET #l~HD: 
GET #I,WD:GET #1 , LN:CL0 5 E #I:FLO 
AD = I 

510 I F MO ) S THEN MO = MD - 10:WD = WD +256 
51S? : ? FLOAD$;" was s a v ed a s :": ? .. 

Mod e ";MD; "~ ": ? "w ith " ;LN; " lin 
es":? "of ";WO." characters p e r 
lin e. " 

520 ? "I f yo u wi s h to rOl:Y:htflll the se p 
arameterspress RETURN.": ? " To I e 
av e them jij,jIi,*¥i,J.I4t pres s any 
{S SPACES}other key." 

525 ON PEEK(75 3 ) <) 3 GOTO 525:G05UB 7 
85:IF N=1 2 THEN 540 

530 HOOE = HD:WIDE = WO:LINE=LN: GOTO 585 
535 FLOAD=0 
540 ? : ? "What Antic mode w i ll yo u w 

ar k in?":? "(Antic 2~ 4 , OR 5> 
:POKE 764,255 

545 G05UB 785 : 0N NC> 30 AND N<> 24 AND 
N<> 29 GOTO 5 45 

5 50 MODE =C( N) - 16 
555 ? : 7 "How wide a line ? ": ? II ( Hi 

niffium 40 characters ": ? II 

(3 SPACES } ma x imum "; 170+1 70 * ( MOD 
E = S);" characters) II 

560 PO KE 7 64, 255 :TRAP 560 : INPUT WIDE 
:WIDE = INT ( WID E):ON WIDE ( 40 OR WI 
DE > 170 G05UB 7 90 

565 ? : ? "How many lin~s do y ou want 
to edit?{5 SPACES } (t1inimum "; 12 

+12*(HODE <>5);:? "(3 SPACE S} Ma x i 
mum ";INT(4096 / WIDE);")" 

570 TRAP 570:INPUT LINE 
575 LINE = INT(LINE) :IF LINE > INT(409 61 

WIDE) THEN LINE=INT(4096 / WID E) 
580 IF LINE C I2+12*(MODE=4) THEN LINE 

=1 2 +12*(MODE = 4) 
585 ? " (C LEAR}": ? "You ha ve chosen:" 

: ? "Char acte r se t--";F$: ? "S av e 
file--";FSAVE$:? "Load file - - ";F 
LOAD$ 

590 Sl=LINE*WIDE - I: ? "Hade ";HODE: ? 
LINE;" line s of ";WIDE;" charact 
ers" 

595 ? "If thi s i s right, press ;:...,..;); .. ' 
<9 SPACES}To make changes, press 

iI':)i • .,: II 

600 ON (PEE K( 5 327 9)= 6 )+(2*(PEEK(5 327 
9)=3» GOTO 605,440 : GOTO 600 

605 A= PEEK(106):TOP=A-24:CHBA5 = TOP:C 
H= CHBA5* 25 6: 5P= TOP+8:SC=5P* 2 56:P 
OKE 1 06~TOP:OLDCHBAS=224:GRAPHIC 

5 0 
610 ? "J u s t a minu te while I get mys 

elf{6 SPACES}together 
615 IF F$="~" THEN CHBA5=224: CH=C HBA 

S *256:GOTO 6 3 0 
620 OPE N #l,4,0,FS : POKE ICBADR +X+ l ,C 

HBA S : PO KE I CBAD R+X,0:POKE I CBLE N 
+X+l,4:POKE I CB LEN+ X,0 

625 PO KE ICCOM+ X,7 :C=U5R(ADR("hhhGLV 
rr" ) , X ) : C L 0 5 E # 1 

6 30 PO KE 559,0:G05UB 640 :G 05UB 655 :G 
OS UB 810:G05UB 635:0N FLOAD G05U 
B 650 : GOSUB 925 :GOTO 1 20 

6 3 5 PO KE 7 56,CHBA 5 : RETURN 
640 OPEN #1,4,0,"DI:CLEAR.5UB":FOR 

=1 TO 33 :GET #1,N:CLEARS(I,I)=CH 
RS(N):NEXT I:CL05E #1 

645 C=U5R(ADR(C LEAR$) ,5P,X):RETURN 
650 T=5Z:FL$=FLOADS:G05UB 20 :SZ=T:RE 

TURN 
655 DL= 256 *(TOP+4):DL4 = DL+4:DL5=DL+5 

:FOR 1 =0 TO 2:POKE DL+I,112:NEXT 
I:PI X=0 :N=0 

660 FOR I=DL+ 3 TO DL+ 2 7+ 3 6t(HODE <>5) 
STEP 3:C=SC+NtWIDE:POKE I,64+MO 

DE:PO KE 1+2,INT~C /256) 

665 PO KE I+l,C-256tPEE K( I+2.} :N=N+l:N 
EXT I 

670 N=0:MENU = 256*(TOP+5)+64:DLMEN= DL 
+ 32+36 *(HODE <> 5) : ~ O K E DLMEN-2,MO 
DE+64:POKE DLMEN,INT(MENU /2 56) 

675 POKE DLMEN-I, MENU -2 56*PEEK(DLMEN 
):FOR I =D LHEN+l TO DLMEN+ 3 :POKE 
I,MODE:NEXT I 

680 PO KE I,65:PO KE I+l, 0 :POKE I+2,OL 
1256 :0PEN #1,4,0,"D:DI5PLAY.5UB" 

685 DI5PLAY=DL+128:TRAP 690:FOR 1=0 
TO 186:GET ~l,N:POKE DISPLAY+I,N 
:NE XT I:GOTO 695 

690 POP 
695 WHI = INT ( WIDE /2 56):WLO = WIDE- 2 56*W 

HI:PO KE OL+112,WLO:PO KE DL+11 3, W 
HI 

700 PO KE 560,0:POKE 561,OL/256 :CLOSE 
#I:RETURN 

705 PO KE SC+PIX,OLD:GOSUB 40:POKE 75 
6 , OLDCHBAS:GRAPHIC5 0 :PO KE 764,2 
55 

7 10 ? "Screen is saved as Dl:TEHPFIL 
E.SCR":? : ? "Do y ou want to save 

the s creen as": ? FSAVE$;"? (Y a 
r N)" 

715 G05UB 785:0N N<> 4 3 AND N<> 35 GOT 
o 715: IF N=4 3 THEN GOSUB 765 :GOT 
o 725 

720 FSAVE=0 
7 25 ? : ? "Do you want to quit? (Y or 

N)": POKE 764,255 
730 G05UB 785 :0N N<> 43 AND N<> 35 GOT 

o 730 :0N N=35 GOTO 735 :0N N=4 3 G 
OTO 760 

73 5 ? : ? "To return to edit the same 
screen, <4 SPACES}pr-ess m:»i .. ,:": 

? : ? "To start FONTBYTER over, p 

740 OPT=PEEK(53279):ON «OPT=6)+(2*( 
OPT= 3» ) GOTO 745,750 :GOTO 740 

745 POKE 106,A:GRAPHIC5 0:GOTO 10 
750 POKE 106,TOP:G05UB 635:FL$="DI:T 

EMPFILE.5CR":IF F5AVE=1 THEN FL$ 
=F5AVE$ 

755 G05UB 20:G05UB 655:GOTO 120 
760 POKE 106,A:POKE 76 4, 255 :GRAPHICS 

0:END 
765 FSAVE = I:TRAP 770 :0PEN #2,4,0,FSA 

VES:CLOSE # 2 : XIO 36 ,#2,0,0,FSAVE 
$: XIQ 33,#2,0,0~FSAVE$ :GOTO 775 

770 CL05E #2 
77 5 F L$= " DI:TEMPFILE. S CR,":FLL$= F5AV 

ES(4,LEN(F5AVE$»:FLS(17)=FLL$ 
780 XIO 3 2,# 1,0, 0, FL$:RETURN 
7 85 C~PEEK(764) :N=C -64*INT ( C /6 4):RET 

URN 
79 0 IF WIDE C40 THEN WIDE = 40:RETURN 
795 IF WIDE ) 170 AND MODE C> 5 THEN WID 

E=170:RETURN 
800 IF WIDE ( 3 4 0 THEN RET URN 
805 WIDE =3 40:RETURN 
810 TRAP 815:0PEN #1,4,0,"O:DELETE.S 
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815

820

325

830

835

840

845

850

855

860

865

870

875

UB":FOR 1=1 TO 124:GET #1,N:DELE

TE*fI,I)=CHR$(N):NEXT I:GOTO B20

POP

CLOSE #l:WHI=INT(WIDE/256):WL0=W

IDE-256*WHI

TRAP 830:OPEN #1,4,0,"D:EXPAND.S

UB":FOR 1=1 TO 124:6ET #1,N:EXPA

ND$(I,I)=CHR$(N):NEXT I:GOTO 835

POP

CLOSE #1:RETURN

TRAP 865:X ID 36,#1,0,0,"D:*.SCR"

? :? "Currently saved screen fil

es:":FLL*="SCR":GOTO 860

TRAP 865:X10 35,#1,0,0,"D:*.SET"

? :? "Currently available charac

ter sets:":FLL*="SET"

FL*=irDl:*.":FL*(LEN(FL*)+l)=FLL*

:OPEN #1 ,6,0,FL$:FOR 1=0 TO 50:1

NPUT #1,FLL*:7 FLL*:NEXT I

CLOSE #1:RETURN

GOSUB 920:PQKE SC +PI X,OLD:GOTO 8

95

WV=2*( (DI=5) + (DI = 13> + (DI=9>) + (DI

880

385

890

895

900

905

910

915

920

925

930

(DI=6> + (DI = 14):WH =2*(DKB A

ND DIM) + IDI<12 AND DI>8)

W=(PEEK(DL4)+256*PEEK(DL5)>-SC:U

= INT(W/WIDE):WV=WV-<U = 0 AND WV=1

) -2* < (U + 7+12*(MDDEO5)=LINE-2) A

ND WV=2>

L=W-(U*WIDE):WH=WH-(L=0 AND WH=l

)-2*((L+40)=WIDE AND WH=2)

POKE DL+114,WH:P0KE DL+115,WV:C=

USR(DISPLAY)

IF PEEK(53279)<>& THEN DI=PEEK(6

32):DN DIO1S GOTO 875:G0T0 895

PIX=PEEK(DL4)+256*PEEK(DL5>+<6+6

*(MODE<>5))*WIDE+20:OLD=PEEK(PIX

):PIX=PIX-SC:RETURN

OPEN #4,4,0,"D:CHARDATA.DAT11

FOR 1=0 TO 255:GET #4,N:C(I)=N:N

EXT I

CLOSE #4:RETURN

FOR 1=0 TO 10SPOKE 53279,4:NEXT

I:RETURN

OPEN #1,4,0,"D:MENU.DAT":FOR 1=4

TO 483:GET #1,N:POKE MENU+I,N:N

EXT I:CLOSE #1

MENSH=MENU+160*INT<SHIF/64):POKE

DLMEN,INT(MENSH/256):POKE DLMEN

-1,MENSH-256*PEEK(DLMEN):RETURN

Program 2: display, sub

Machine Language Scrolling Subroutine

900 OPEN #1,8.0,"D1:DISPLAY.SUB"

910 FOR 1=1 TO 186:READ N:PUT #1,N:N

EXT I:CLOSE #1:7 I:END

1000 DATA 104,173,49.2.133,206.133,2

13

1008 DATA 173,48,2,105,3,133,205,105

1016 DATA 109,133,212,162,0,161,205,

41

1024 DATA 191,13 3,207,230,205,161,20

5, 133

1032 DATA 20 3,160,1,177,205,133,204,

200

1040 DATA 177,212,240,34,201,2,208,1

6

1048 DATA 24, 165,203. 105, 1,1 33,203, 1

65

10 56 DATA 204,105,0,133,204,24,144,1

4

1064 DATA 56, 165,203,233, 1,1 33,203, 1

65

10 72 DATA 204,233,0,133,204,24,160,3

1080 DATA 177,212, 240,42,201,2, 208, 1

9

1088 DATA 24,165,203,160,0,113,212,1

33

1096 DATA 203,200, 165,204, 113,212, 13

3, 204

1104 DATA 24,144,19,56,165,203,160,0

1112 DATA 241.212,133,2 03,165,204.20

0. 241

1120 DATA 212,133,204,24,144,0.160,8

1128 DATA 165,207,201,5,240,2.160,20

1136 DATA 162,0,165,203,129,205,230,

205

1144 DATA 165,204,129,205,132,207,24

, 165

1152 DATA 203,160,0,113.212,133,203,

165

1160 DATA 204,200.113.212.133,204.23

0,205

1168 DATA 2 30,205,164,207,136,208.21

9, 165

1176 DATA 203,129,205,230,205,165,20

4, 129

1184 DATA 205,96

Program 3: expand, sub

Machine Language Line Insert Subroutine

900 OPEN #1,8,0,"D1:EXPAND.SUB"

910 FOR 1=1 TO 122:READ N:PUT #1,N:N

EXT IsCLOSE #1:7 I:END

1000 DATA 104,166,207,169.0,165,209.

240

1008 DATA 29, 160, 255, 177, 203, 145, 205

, 136

1016 DATA 208,249,230,20 4,230.206,16

4, 208

1024 DATA 177,203, 145,2 05, 136, 208, 24

9, 198

1032 DATA 204.198,206,24,144,9,164,2

08

1040 DATA 177,203,145,205.136.203,24

9, 202

1048 DATA 240,29.56,165,205,229.208.

133

1056 DATA 205,165,206,229,209,133,20

6,56

1064 DATA 165,203,229,208,133,203,16

5, 204

1072 DATA 229,209,133,204,24,144,182

, 165

1080 DATA 209,240,27,160,255,169,0,1

45

1088 DATA 203,136,208,251,230,206,23

0,204

1096 DATA 164,208,145,203,136,208,25

1 . 198

1104 DATA 206,198,204.24,144,11,164,

208

1112 DATA 240,7,169,0,145,203,136,20

8

1120 DATA 251,96

Program 4: delete, sub
Machine Language Line Delete Subroutine

900 OPEN #1.8,0, "Dl s DELETE.SUB"

910 FOR 1=1 TO 122:READ N:PUT #1,N:N

EXT IsCLOSE #1=7 I:END

1000 DATA 104,166,207,169,0,165,209,

240

1008 DATA 29,160,255,177,205,145,203

, 136

250 COMPUTE! September 1983

UB":FOR I -I TO 1 24 : GET #I,N:DELE 
TES (I, I) -C HRs ( N) : NEXT I: GOT O 820 

8 15 PDP 
820 CLOSE #1:WHI-INT(WIDE /256) :WLO - W 

IDE-256* WH I 
825 TRAP 830:0PEN #I,4,0,"D : EXPA ND.S 

UB":FOR 1=1 TO 1 24 :G ET #l,N:EXPA 
NOS ( I, I) -CHRS (N): NE XT I: GOTO' 835 

8 30 POP 
835 CLOSE #1:RETURN 
840 TRAP 865:XIO 36, #1,0~ 0, "D:*.SCR '1 

845 ? :7 "Currently saved screen fil 
es : ": FLLS ="SCR":GD TO Bbel 

850 TRAP 865:XID 35, #1 ,€I,0, "0 : *.SET" 
855 ? : ? "~urrently a vaila bl e c h arac 

ter sets:":FLLS="SET" 
860 FLS-"Dl:*.":FLS(LEN(FLS)+I)-FLLS 

:OPEN #1 ,6,0,FLS:FOR 1-0 TO 50:1 
NPUT #I,FLLS: 7 FLLS:NE XT I 

865 CL OSE #1:RETURN 
870 GOSU8 920:POKE SC+PIX.OLD:GOTO 8 

95 . 
875 WV=2*( (01=5)+(01 =1 3) +(01=9) )+(01 

- 10)+( DI -6)+( DI-14):WH- 2 * ( DI < 8 A 
NO 01 ) 4)+(01 < 12 AND 01 ) 8) 

880 W-(PE E K(DL 4)+ 25 6*PEE K(DL5»-SC: U 
-I NT(W / WIDE):WV-WV -(U-0 AND WV -l 
) -2* (<U+7+12* ( MODE < >5) -LINE-2 ) A 
NO WV=2) 

885 L- W-( U*WIDE):WH-WH-(L -0 AND WH - I 
)-2*«L+4~)=WI DE AND WH =2) 

890 POKE OL+ 1 14~ WH: POKE DL+115,WV : C= 
USR <D I SPLAY) 

895 IF PEEK(53279) <> 6 THEN DI -PEEK(6 
32 ) :ON 01 <> 15 GOTO 875:GOTO 895 

90'" PIX-PEE K (DL4)+256*PEE K( DL5)+(6+6 
*(MODE <)5»* WIDE+ 20:0~D-PEEK(PIX 

) : P I X-P I X- SC:RETURN 
905 OPEN #4,4,0 ," D:CHARDATA.DAT" 
910 FOR 1-0 TO 255 :GET #4,N: C( I) -N :N 

EX T I 
915 CLOS E #4:RETURN 
920 FOR 1=0 TO 10:POKE 53279,4:NEXT 

I : RETURN 
925 OPEN #I,4, 0,"D :M ENU . DAT":FOR 1- 4 

TO 48 3 : GET #l,N:PO KE MENU+I,N:N 
EXT I:CLO SE #1 

930 MENSH-MENU+160*INT (S HIF /6 4):PO KE 
DLMEN,INT ( MENSH /256) : POKE DL MEN 

-I, MENSH -256*PE EK(DLMEN ) : RETUR N 

Program 2: DISPlAY. SUB 
Machine Language Scrolling Subroutine 
9 00 OPEN #I,8,0,"DI:DISPLAY. S UB" 
9 10 FOR I-I TO 186:READ N:PUT #I,N:N 

EXT I:CLO SE #1: 7 I:END 
1000 DATA 104.17 3 ,49,2, 1 3 3 ,206,1 33 ,2 

13 
1008 DATA 1 73 ,48 ,2 ,105,3, 1 33, 2fJ5 ~ 105 
1 0 1 6 DATA 1139, 1 33 , 212 ~ 1 62,13, 1 61,2135, 

41 
1 02 4 DATA 191,1 33 ,2137,2313,205,161,20 

5, 1 33 
1032 DATA 203,1613 ,1,1 77,2135, 1 33 , 2 134, 

200 
1 0 40 DATA 177, 2 12,240,34,201,2, 208,1 

b 
1048 DATA 24,165,2133,105,1,1 33 ,2133,1 

65 
1056 DATA 2~14, 105,13, 1 33 ,2134,24, 144, 1 

4 
1 064 DATA 56,165,2133,23 3 , 1 , 133,203, 1 

65 

250 COMPun! September 1983 

11372 DATA 204,233 ,13,133, 213 4 ,2 4,16 0 , 3 
1080 DATA 177,212 , 2 40,4 2 , 201,2,208 , I 

9 
1 1388 DATA 2 4,1 65 , 2133 ,16 0 , 13, 11 3 ,21 2, 

33 
1 096 DATA 203,2130 ,165,2134,11 3,212, 1 3 

3,213 4 
11 13 4 DATA 2 4,144,19, 56,165,2133, 1 60,13 
111 2 DATA 2 41, 2 12,1 33 ,213 3 ,1 65,213 4, 213 

13 , 241 
11 2 0 DATA 212,1 33 , 20 4, 2 4,144, 13 ,16 13 ,8 
1128 DATA 165, 207,20 1,5, 2 4 13,2, 160,20 
11 36 DATA 16 2,13 ,1 65,2133, 1 2 9 , 205,2313 , 

205 
1144 DATA 165, 2 134,129,2135,1 32 , 2 07,24 

,165 
11 52 DATA 203,160 , 13,113,212, 1 33 ,2133 , 

165 
1160 DATA 2134,2013,113,212, 1 33,2134,23 

0,205 
1168 DATA 2313,205,16 4, 207, 1 3 6,208,2 1 

9,165 
1176 DATA 2133,129,205,2313,2135,165,20 

4, 129 
1 1 8 4 DATA 2135,96 

Program 3: EXPAND. SUB 
Machine Language Line Insert Subroutine 
9130 OPEN # 1,8,0,"D1:EXPAND.S~B" 
910 FOR I-I TO 12 2 :READ N: PUT #I.N:N 

EX T I : CLOSE #I: ? I : END . 
1000 DATA 104, 166,207, 1 69,~1, 165,209, 

2 4 (!1 
1 008 DATA 29, 160,255, 1 77 , 2133 , 1 4 5 ,2 135 

,136 
1 0 1 6 DATA 208,249,230,204,2313,206, 1 6 

4,208 
10 2 4 DATA 1 77 , 203~ 145, 2(!' 5 ,1 36,208,24 

9, 1 98 
1 032 DATA 2e4~ 1 98,2C!16 , 2 4, 144,9, 164,2 

08 
104C!1 DATA 177,2133, 145,205,1 3 6,208,24 

9,202 
1048 DATA 2 4 0,29,56, 165, 2 05,229,208-, 

1 33 
11356 DATA 205, 165, 206,229,209,133,20 

6,56 
112164 DATA 1 65,21213,229,21218,133,203,16 

5,21214 
112172 DATA 229, 2139 , 1 33 ,2C!14,24, 144, 182 

, 16 5 
11218121 DATA 21219,24121,27, 16@,255,169,@,1 

45 
1 12188 DATA 21213, 1 36,2121 8, 251 , 23121,20 6,2 3 

121,21214 
112196 DA TA 164, 21218, 145, 21213,136,21218,25 

1, 198 
111214 DATA 21216, 1 98,204,24,144,11,16 4 , 

208 
1112 DATA 24121,7,169,121,145,203,136,2121 

8 
1120 DATA 251,96 

Program 4: DELETE. SUB 
Machine Language Line Delete Subroutine 
900 OPEN #1,8,0,"D1:DELETE.SUB " 
910 FOR I-I TO 1 22:R E AD N:PUT #I,N:N 

EXT I:CLOSE #1 : 7 I:END 
1 1211210 DATA 11214,166,21217,169,0,165,21219 , 

2 4 0 
11211218 DATA 29J 1 60,255,177~205, 14 5~203 

,1 36 



10 16

1024

1032

1040

1048

1056

1064

1072

1080

1088

1096

1 104

1112

1 120

DATA

4. 208

DATA

9, 198

DATA

0B

DATA

9, 202

DATA

133

DATA

6,24

DATA

5,204

DATA

, 165

DATA

45

DATA

0, 204

DATA

1 , 198

DATA

208

DATA

8

DATA

>->

1

2

1

2

•p

1

1

•j

2

08

77

0 4

77

40

05

65

01

09

05

164

2

2

2

06

40

51

249,230,204,2 30,206,16

205,145,203,136,208,24

198,206,24,144,9,164,2

205.145,203,136,208,24

29,24,165,205,101,208,

165,206,101,209,133,20

203,101,20B,133,203,16

209,133,204,24,144,182

240,27,160,255,169,0,1

136,208,251,230,206,23

20 8, 14 5,205, 136,208,25

198,204,24,144,11,164,

7,169,0,145,205,136,20

96

Program 5: menu, dat

900

9

1

1

1

1

1

10

0 0 0

0 08

016

024

032

1040

1048

1 05 6

1064

1

1

1

i

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

072

0 80

088

096

104

1 12

120

123

136

144

152

160

168

176

184

192

200

208

216

224

*~J ^T *~>

240

248

256

264

272

230

288

296

304

312

320

OPEN

FOR I

EXT I

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

121

1 12

#1,8,0,"DliMENU.DAT"

= 1 TO 482: READ N:PUT ** 1

:CLOSE #1:? I:END

0,0,91,0, 17,0, 18.0

19,0.20,0,21,0,22,0

23,0.24,0,25,0,16,0

28.0,30,0,126,0,0,0

0,0,0,0,0,0,0,0

0,0,0,127,0,113,0,119

0,101,0,114,0,116,

0,117,0,105,0,111.

0,13,0,29,0,0,0,0

0,0,0,0,0,0,0,0

0,0,0,0,0,0,97,0

115,0,100,0,102,0,103,0

104,0, 106, 0, 107,0, 108,0

27,0,11,0,10,0,0.0

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,122

0, 120,0,99,0, 118,0,98

0, 110,0, 109,0, 12,0, 14

0, 15,0,0,0,0,0,0

0,0,0,0,0,0,0,0

0,0,0,0,1,0,2,0

3,0,4,0,5,0,6,0

7,0,32,0,8,0,9,0

125,0,0.0,0,0,0,0

0,0,0,0,0,0,0,0

0,0,0,0,0,49,0,55

0,37,0,50,0,52,0.57

0, 53,0, 41,0,47,0,48

0,63,0,124,0,0,0,0

0,0,0,0,0,0,0,0

0,0,0,0,0,0,33,0

51,0,36,0,38,0,39.0

40,0,42,0,43,0,44,0

26, 0,60,0, 62,0,0,0

0,0,0,0,0,0,0,0

0, 0, 0, 0, 0, 0, 0, 53

£,56,0,35,0,54,0,34

0,46,0,45,0,59,0,61

0,31,0,0,0,0,0,0

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

N : N

1328

1336

1344

1352

1360

1368

13-76

1384

1392

14 00

1408

1416

1424

1432

1440

1448

1456

1464

1472

1480

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

0*
0,

0,

0?
0,

0,

0,

0,

0,
0,

83

72

12

0,

0;

0?

0,

0,

0,0,0,0,

0,0,0,0,

0,0,0,0,

0,0,0,0,

0,0,0,0,

69,0.82,

85,0,73,

92,0,93,

0,0,0,0,

0,0,0,0,

,0,68,0,

, 0, 74,0,'
3,0,94,0

0,0,0,0,

0,0,0,0,

88,0,67,

73,0,77,

0, 0, 0,0,

0,0,0,0,

0

0,0,0

0,0,0

0,0,0

0,0,0

81,0,87

0,84,0,89

0,79,0,80

0,0,0,0

0.0,0

0,65,0

7 0,0,71,0

75,0, 76, 0

,95,0,0,0

0,0,0

0,0,90

0,86,0,66

0,64,0,96

0,0,0

0,0,0

Program 6: chardata. dat

900 OPEN ttl,8,0,"Dl:CHARDATA.DAT"

910 FOR 1 = 1 TO 256:READ N:PUT tt 1 , N : N

EXT I:CLOSE #1:? 1:END

1000 DATA 108,106,27,0,0,107,11,10

1008 DATA 111,0,112,117,0,105,13,29

1016 DATA 118,0,99,0,0,98, 120, 122

1024 DATA 20,0,19,22,91,21,18.17

1032 DATA 12,0,14,110,0,109,15,0

1040 DATA 114,0, 101, 121, 127, 116, 119,

1 13

1048 DATA 25,0,16,23,126,24,28,30

1056 DATA 102,104,100,0,0,103,115,97

1064 DATA 44,42,26,0,0,43,60,62

1072 DATA 47,0,48,53,0,41,63,124

1080 DATA 54,0,35,0.0,34,56,58

1088 DATA 4,0,3,6,0,5,2,1

1096 DATA 59,0,61,46,0,45,31,0

1104 DATA 50,0,37,57,0,52,55,49

1112 DATA 8,0,9,7,0,32,125.0

1120 DATA 38,40,36,0,0,39,51,33

1128 DATA 76,74,123,0,0,75,94,95

1136 DATA 79,0,80,85,0,73,92,93

1144 DATA 86,0,67,0,0,66,88,90

1152 DATA 0,0,0,0,0,0,0,0

1160 DATA 64,0,96,78,0,77,0,0

1168 DATA 82,0,69,89,0,84,87,81

1176 DATA 0,0,0,0,0.0,0,0

1184 DATA 70,72,6 3,0,0,71,B3,65

1192 DATA 0,0,0,0,0,0,0,0

1200 DATA 0,0,0,0,0,0,0,0

1208 DATA 0,0,0,0,0,0,0,0

1216 DATA 0,0,0,0,0,0,0,0

1224 DATA 0,0,0,0.0.0,0,0

1232 DATA 0,0,0,0,0,0,0,0

1240 DATA 0,0,0,0,0,0,0,0

1248 DATA 0,0,0,0,0,0,0,0

Program 7: clear, sub
Machine Language Screen Clear Subroutine

900 OPEN #1 ,8,0, "Dl:CLEAR.SUB"

910 FOR 1=1 TO 33:READ N:PUT #1 ,N:NE

XT I:CLOSE ttl:? I:END

1000 DATA 104,104,104,133,208,104,10

4,101

1008 DATA 208,13

160

1016 DATA 255,14

5, 207

1024 DATA 230

'09, 169, 0, 13

8, 235

1032 DATA 96

07,

07,136,203,251,14

08,165,208,197,209,20

September 1983 COMPUTE! 251

112516 DATA 208,249,230,204,2 3 0,206,16 
4,208 

1024 DATA 1 77,205,145,203,136,208,24 
9,198 

1032 DATA 21214,198,21216,24,144,9,164,2 
08 

1040 DATA 177,205,145,21213 ,1 3 6,208,24 
9, 2 02 

1048 DATA · 24125,29, 2 4, 165,205, 101,21258, 

1056 DATA 205 ,165, 206, 1 1211,209,133,20 
6,24 

1064 DATA 165,20 3 ,101,208,1 33 ,203 , 16 
5,204 

107 2 DATA 101,2v.19, 13 3 ,211:14, 2 4, 144, 18 2 
, 165 

108s:i1 OAT A 209,240,27,160,255,169,0,1 
45 

1 088 DATA 205,1 3 6, 2 08, 2 51,2 3 0,206, 2 3 
0, 2 04 

1096 DATA 164,208,14 5 , 2 05, 1 3 6, 2 08, 2 5 
1,198 

11 1214 DATA 211:16,198,204,24, 144 ,11,1 6 4, 
208 

1112 DATA 240,7,169,0,145,2 ~15,1 3 6. , 20 

8 
1120 DATA 25 1, 96 

Program 5: MENU, OAT 
9013 OPEN ttl,8 ,0 ,"Dl:MENU . DAT" 
910 FOR 1 = 1 TO 48 2 :READ N:PUT »1.N: N 

EX T I : C LO S E ~1: ? I : END 
1 (11(.01 (1 DATA 0 , /21,9 1, 0 ,1 7 ,0,1 8 , 0 
11308 DATA 1 9 , 0 , 2 0, 0 , 2 1,121, 22 , 0 
1016 DATA 
1024 DATA 
10 3 2 DATA 
1 ~i4 !l1 OAT A 
1048 DATA 
1056 DATA 
1064 DATA 
1 (1 72 DATA 
1 0 8/21 DATA 
1 ~188 DATA 
i 0 96 DATA 
11 0 4 DATA 
111 2 DATA 
112~1 DATA 
1128 DATA 
11 3 6 DATA 
1144 DATA 
1152 DAT A 
1160 DATA 
1168 DATA 
1176 DATA 
1184 DATA 
119 2 DATA 
120~1 DATA 
12 08 DATA 
1216 DATA 
1224 DATA 
1232 DATA 
1 2 411:1 DATA 
1248 DATA 
1 2 56 DATA 
1264 DATA 
1272 DATA 
1290 DATA 
1 2 88 DATA 
1296 DATA 
1304 DATA 
1 312 DATA 
1320 DATA 

2 3, 0 , 2 4,121,25,0,1 6 ,0 
28 , 0 , 30 , 0 ,1 2 6, 0 ,0, III 
0 ,13, 0 , 0 ,0,0, 125 ,0 
0 , 0 , 19 , 1 2 7, 0 , 1 1 3 , 0 , 1 1 9 
0~ 1 0 1 , 13,114, 10 ,11 6 , 0, 1 2 1 
0,117~ 0 ,1 0 5,0,111,0 , 11 2 

0,1 :: , 0, 29 ~ 0 , 0 , 0, 121 
0,0, 0 ,0,0,0~0 ,0 

0,0 ,0 , 1O, 0 , 0 ,9 7 ~ 0 

1 15, ", 1 .0.0 , 0 , 102,0 , 1 0 3 ~ 13 
1 0 4, 0 ,1 0 6 ,0 , 10 7 , O , 10 8~0 
2 7, 0 ,11,0,1 0 ,0,0, 0 
0, 0 , 0 , 0 , ~j, 0 ,0~ 0 

0. 0 , 19 ,0,0, 0 ,13,1 22 
0,1 20 , 0 ,99,0,118, 0 , 9 8 
0 , 11 0 , 1!1, 1 0 9, O , 1 2 , O, 14 
121 ,15, 0 ,0, 0 ,0,0, 0 
0,0, 0 , 0 , 0 , 0 , 0 ~ 0 

121,0 ,0 ,0,1, 0 , 2 :0 
3 ,13 , 4,0 , 5, 0 ,6,0 
7 ,13 ,32 ,121,8,0,9.0 
1 2 5, 0 , 0 ,0, 0 , 0 ~ 0 ~ 0 
0, 0,0 , 0,0 ,13,0: 0 · 
10,13,0,0, 0 ,4 9 , 0 ,55 
O, 37 , O , 50 ,O , 5 2 , O , 57 
0,5 3 ,0,41, 0 ,4 7 , ~I, 48 
0 ,63 ,10 ,124, 0 ,0,0 , ° 
0 , 0 ,0 , 0,0,0,0 , 10 
0 , 0, 0 , 0 , 0 ,0, 3 3 ~ 0 

5 1, 10 , 3 6, 0 , 38 ,10, 39 , 0 
4 0 ,1O,4 2 ,0,4 3 . 0 . 44~0 

26,0,6 0 ~ 0 ,6 2 :0:0,0 
0,0,10,0,0,0,0,0 
13,0, 0, ~ , 0,0,0~58 
0,56,O, 3 5,O , 54,O, 3 4 
O,46,O,45,O,59,O,61 
0, 3 1,0,0 , 0,0,1!.1,0 
0,0,0, 0, 0 ~ 0, 0~ . 0 

0,0,13,0,125:0,0:0 

1 3 28 DATA 0,0,0,0,0,0,13, 0 
1 33 6 DATA 0,0,0,10,0,0,0, 0 
1 3 44 DATA 0,0,0,0,0 , 0,0 ,0 
1 3 5 2 DATA 0,0,0,0,0,/21,121 , 0 
1 3 6(iJ DATA 0,0,0,0 , 0,81 , 0 , 87 
1 3 68 OAT A O,69,O,82,O,84,O,89 
1 3--76 DATA 0,85,0, 73 ,10, 7 9,10,80 
1 3 84 DATA 0,9 2 ,10, 9 3,0,10,0,0 
1 3 9 2 DATA 0,0,0,10 , 10,0,0,0 
14OO DATA 0, 0,10,10,13, 0,65,10 
1408 DATA 83,0 , 68 , 0,710,0,71 . 0 
1416 DATA 72,0,74,0;75,0,76~0 
1424 DATA 12 3 ,0,94,12I,95,0,~,0 
14 32 DATA 0,0,0,0,0~0,0~0 
1440 DATA O,O,o,O,O,O,O,90 
1448 DATA O,88 , O , 67,O,86,O,66 
14 56 DATA 0 , 78 ,12'1, 77 , 0,64 , 12'1,96 
1464 DATA 0,0,0,13,0,125,0 , 12'1 
14 72 DATA 0,0,0,0,0,.0,0,0 
148O DATA 0,0 

Program 6: CHAROATA. OAT 
900 OPEN #1,8,0,"Dl : CHARDATA.DAT" 
910 FOR 1=1 TO 256 :READ N:PUT ~1~N:N 

EXT l:CLOSE #1 : 7 l:END . 
1000 DATA 108,106,27,O,O,107,11,10 
1008 DATA 111,O,112,117,O,105,1 3 , 2 9 
1016 DATA 118,O,99,O,O,98,120,122 
1024 DATA 20,0,19,22,91, 2 1,18,17 
1032 DATA 1 2,0,14, 11 0,0,109,15,0 
1040 DATA 114,O,101,121,127,116,119, 

113 
1 048 DATA 2 5 ,O,16,2 3 ,126, 2 4,28, 3 O 
1056 DATA 102,104,100,.0,0,103,115,97 
1 064 DATA 44,42,26,0,.0,4 3 ,60,62 
1072 DATA 47,12'1,48,5 3 ,.0,41,63,124 
1080 DATA 54,O,35,O,O,34,56,58 
1088 DATA 4,.0,3,6,0,5,2,1 
1096 DATA 59,O,61,46,O,45,31,O 
1104 DATA 512'1,0, 3 7,57,0,52,55,49 
11 12 DATA 8,12'1,9,7, 0,32, 125, ° 
112O DATA 38,40,36,0,.0,39,51 , 33 
1128 DATA 76,74,123,0,0,75,94,95 
11 3 6 DATA 79,0,80,85,0,7 3 ,92,9 3 
1144 DATA 86,O,67,O,O,66,88,9O 
1152 DATA 0,10,0,0,12'1,0,0,0 
1160 DATA 64,0 , 96,78,0,77,0,.0 
1168 DATA 82,O,69,89,O,84,87,81 
11 76 DATA 13,0,0,125,0,0,0,0 
1184 DATA 7O,72,68,O,O,71,83,65 
119 2 DATA 12',.0,0,12'1,0,0,0,0 
12OO DATA .0,0,0,0,12'1,0,0,.0 
1208 DATA 0,0,0,.0,0,0,0,0 
1216 DATA 0,12'1,0,0,10,0,0,.0 
1224 DATA 0, {il, 0, 0, 0, 0, 0, ° 
12 3 2 DATA {il,@,0,0,0,0,0,0 
124O DATA 0,.0,.0,0,0,0,0,0 
1248 DATA 0,0,0,0,0,0,0,.0 

Program 7: CLEAR, SUB 
Machine Language Screen Clear Subroutine 
900 OPEN #1,8,0,"Dl : CLEAR . SUB " 
910 FOR I=I " T6 ~3 : READ N:PUT #1,N:NE 

XT I:CLO S E # 1: 7 I : END " 
1.001!J DATA 104,104,104,1 3 3,208,104,10 

4, 101 
11308 DATA 208,133,209,169,0,133,207, 

1016 

10 2 4 

11332 

160 
DATA 255,145,207,136,208,251,14 
5,207 
DATA 230,208.165 . 208~ 197,209,20 
8,235 ... 

DATA 96 
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Timex/Sinclair

Making Change

Michael B. Williams

This game is an excellent educational tool for children

and is based on a previously published COMPUTE!

article. The author also includes conversion tips for TIS

users who want to translate programs originally written

for other computers.

Converting a program written for one computer

to another computer can get difficult if the pro

gram contains machine-dependent features

(graphics commands, for instance) or a lot of

POKEs. If a program has many such features, it

would probably be easier to rewrite it from scratch,

once you understand it.

With modification, many programs published

in COMPUTE! and other computer magazines can

be converted to run on the Timex/Sinclair. One

of these is "Making Change," by Myron Miller

(COMPUTE!, February 1983), a program written to

help children learn how to count money, divide

money, and make change.

Program Conversion

When you transfer any program, your conversion

should make up for deficiencies in one area by

compensating for them in another area. If your

computer has limited graphics, liven it up with

sound, and vice versa. The Sinclair has no sound,

no color, and limited graphics. But that does not

mean we cannot make the program interesting

for the user.

First of all, I decided which version of "Making

Change" to convert. I chose the Atari version and

went to work. I made multiple statements into

individual lines and added STR$ when printing

numbers so there would be no pause before they

were displayed. Congratulating myself on my

persistence, I soon found I wasn't done yet -1

had the huge task of debugging ahead. I elimi

nated one bug only to find several more.

Finally, I concluded it would be easier to re-
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write the program using the listing as a guide. In

doing so, I just went about program conversion

in a different way. Instead of interpreting the

listing line by line, I first tried to understand what

it did as a whole. The result was a bug-free pro

gram that made it fun to learn about money.

Each problem is a question about money:

how to count it, how to divide it - in short, how

to make change. It addresses the child by name

and asks him or her directly. If the child answers

incorrectly, the program encourages the child to

try once more, and the question is repeated. By

the third attempt, if the child has not correctly

solved the problem, he or she is given the answer.

A correct answer causes the program to call

the machine language routine in line 1, This

routine is very important to the program, but you

can modify it as you wish.

Regardless of whether or not the question

was answered correctly, the child is given the

option of receiving his or her score, continuing,

or stopping the program. In this way the child's

progress may be evaluated at any stage of the

program.

Special Program Notes

Program 1 POKEs a machine language routine

into the REM statement in line 1. After typing in

Program 1, proofread it carefully. Type RUN and

ENTER. Test it by using RAND USR 16514. The

screen should fill up very fast with inverse spaces.

List Program 1 and note that the REM statement

in line 1 has been altered. It now contains a

machine language subroutine.

Now, delete lines 10-60 and type in Program

2 with line 1 still in memory. When typing in Pro

gram 2, use the following instructions where

graphics characters appear:

60: Graphics, SHIFT-S, and SHIFT-D

5010: Underlined letters are inverse video

5115: Graphics and SHIFT-D

Timex/Sinclair 

Making Change 
M ichael B. Williams 

This game is an excellent educatiolwl tool for children 
and is based on a previously published COMPUTE' 
article. The author also includes conversion tips for TIS 
users who want to translate programs originally written 
for other computers. 

Converting a program written for one computer 
to another computer can get difficult if the pro­
gram contains machine-dependent features 
(graphics commands, for instance) or a lot of 
POKEs. If a program has many such features, it 
would probably be easier to rewrite it from scratch, 
once you understand it. 

With modification, many programs published 
in COMPUTE' and other computer magazines can 
be converted to run on the Timex/Sinclair. One 
of these is "Making Change," by Myron Miller 
(COMPUTE!, February 1983), a program written to 
help children learn how to count money, divide 
money, and make change. 

Program Conversion 
When you transfer any program, your conversion 
should make up for deficiencies in one area by 
compensating for them in another area . If your 
computer has limi ted graphics, liven it up with 
sound, and vice versa. The Sinclair has no sound, 
no color, and limited graphics. But that does not 
mean we cannot make the program interesting 
for the user. 

First of all, I decided which version of "Making 
Change" to convert. I chose the Atari version and 
went to work. I made multiple sta tements into 
individual lines and added STR$ when printing 
numbers so there would be no pause before they 
were displayed. Congratulating myself on my 
persistence, I soon found I wasn't done yet - I 
had the huge task of debugging ahead. I elimi­
nated one bug only to find several more. 

Finally, I concluded it would be easier to re-
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write the program-.using the listing as a guide. In 
doing so, I just went about program conversion 
in a different way. Instead of interpreting the 
listing line by line, I first tried to unders tand what 
it did as a whole. The result was a bug-free pro­
gram that made it fun to learn about money. 

Each problem is a question about money: 
how to count it, how to divide it - in short, how 
to make change. It addresses the child by name 
and asks h im or her directly. If the child answers 
incorrectly, the program encourages the child to 
try once more, and the question is repeated. By 
the third attempt, if the child has not correctly 
solved the problem, he or she is given the answer. 

A correct answer causes the program to caLi 
the machine language routine in line 1. This 
routine is very important to the program, but you 
can modify it as you wish. 

Regardless of whether or not the question 
was answered correctly, the child is given the 
option of receiving his or her score, continuing, 
or stopping the program. In this way the child' s 
progress may be eva luated at any stage of the 
program . 

SpeCial Program Notes 
Program 1 POKEs a machine language routine 
into the REM statement in line 1. After typing in 
Program 1, proofread it carefully. Type RUN and 
ENTER. Test it by using RAND USR 16514. The 
screen should fill up very fast with inverse spaces. 
List Program 1 and note that the REM statement 
in line 1 has been altered. It now contains a 
machine language subroutine. 

Now, delete lines 10-60 and type in Program 
2 with line 1 still in memory. When typing in Pro­
gram 2, use the foLlowing instructions where 
graphics characters appear: 

60: Graphics, SHIIT-S, and SHIIT-O 
5010: Underlined letters are inverse video 
5115: Graphics and SHIIT-O 



Program 1: Machine Language Loader

1 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

10 LET ZZ=16514

20 LET A?="2A0C40017618237EB92604C6807704

10F5C9"

30 POKE ZZ,16*CODE A$+CODE A$(2)-476

40 LET ZZ=ZZ+1

50 LET A$=A?(3 TO )

60 GOTO 30

Program 2: Making Change

50 SLOW

60 PRINT " -———^—-i^^^_^^__

— MAKING CHANGE _-

70 PRINT ,," TIMEX/SINCLAIR VERSION

80 PRINT , ,"HELLO. PLEASE TELL ME YOUR N

AME . "

90 INPUT N$

100 GOSUB 2000

1000 REM PROBLEMS

1010 REM

1020 LET TP=TP+1

1030 LET CT=INT (100*RND)+1

1040 LET TR=0

1050 LET PT=NOT PT

1060 LET QU=INT (CT/25)

1070 LET DI=INT ((CT-QU*25)/10)

1080 LET NI=INT ((CT-QU*25-DI*10)/5)

1090 LET PE=INT CT-QU*25-DI*10-NI*5

1100 GOTO PT*1000+3000

2000 REM VARIABLES

2010 LET TP=0

2020 LET TC=0

2030 LET TW=0

2040 LET ME=0

2050 LET ML=0

2060 LET FI=0

2070 LET PT=0

2080 LET SCORE=5000

2100 DIM R$(5,10)

2110 FOR X=l TO 5

2120 LET R$(X)="FANTASTIC.GREAT. RIGH

T. TERRIFIC. VERY GOOD."(X*10-9

TO X*10)

2130 NEXT X

2999 RETURN

3000 REM COUNT CHANGE

3010 CLS

3020 PRINT TP;") ";N$;", IF I HAVE..."

3040 PRINT , ,TAB 5;QU; " QUARTER"*("S" AN

D QUol)

3050 PRINT ,,TAB 5;DIr" DIME"+("S" AND D

3060 PRINT ,,TAB 5;NI;" NICKEL"+("S" AND

NI<>1);'\ AND "

3070 PRINT ,,TAB 5;PE;" PENN"+("Y" AND P

E=1)+("IES" AND PE<>1);", THEN"

3080 PRINT ,,"HOW MUCH CHANGE DO I HAVE?
ii

3110 INPUT CH

3120 PRINT CH

3130 LET TR=TR+1

3140 IF CH=CT THEN GOTO 3500

3150 PRINT ,,"NOPE. THAT'S "+STR$ ABS (C

T-CH)+" CENT"+("S" AND ABS (CH-CT)<

>1)+" TOO "+("MUCH." AND CH>CT)+("L

ITTLE." AND CH<CT)

3160 LET ML=ML+1

3165 IT TR-1 THEN LET TW=TW+1

3170 IF TR=3 THEN GOTO 3210

3180 PRINT ,,"PRESS ENTER TO TRY AGAIN."

3190 IF INKEY$="" THEN GOTO 3190

3200 GOTO 3000

3210 PRINT ,,"THE ANSWER IS "+STR$ CT+",

"+N$+'\"

3220 GOTO SCORE

3500 LET ZZ=USR 16514

3510 PRINT

3520 PRINT N5+", "+"THATS "+R$(INT (5*RN

3530 LET ZZ=USR 16514

3 540 IF TR=1 THEN LET TC=TC+1

3550 LET ME=ME+1

3560 GOTO SCORE

4000 REM GIVE CHANGE

4010 CLS

4020 PRINT STR$ TP+") "+N$+", IF I HAVE

"+STR$ CT+" CENT"+("5" AND CT<>1)+"

4030 PRINT ,,"HOW MANY QUARTERS DO I HAV

E? ";

4040 INPUT Q

4050 PRINT Q,,TAB 9;"DIMES? ";

4060 INPUT D

4070 PRINT D,,TAB 9;"NICKELS? ";

4080 INPUT N

4090 PRINT N,,TAB 9;"PENNIES? ";

4100 INPUT P

4110 PRINT P

4115 LET TR=TR+1

4120 IF Q=INT Q AND N=INT N AND D=INT D

AND P=INT P THEN GOTO 4200

4130 PRINT ,,"THATS NOT FAIR, USING DECI

MALS. YOU MUST PAY A FINE, "+N?+"."

4140 LET FI=FI+1

4150 GOTO 4220

4200 IF 25*Q+10*D+5*N+P=CT THEN GOTO 440

0

4205 PRINT ,,"NOT QUITE—THAT MAKES "+ST

R$ (25*Q+10*D+5*N+P)+" CENTS."

4210 LET ML=ML+1

4215 IF TR-1 THEN LET TW=TW+1

4220 IF TR=3 THEN GOTO 4300

4230 PRINT ,,"PRESS ENTER TO TRY ONCE MO

RE."

4240 IF INKEY$="" THEN GOTO 4240

4250 GOTO 4000

4300 PRINT ,,"A THOUSAND TIMES NO, "+N?+

4310 PRINT ,,"I WOULD HAVE "+STR$ QU;" Q

UARTER"+("S" AND QUO 1);TAB13;STR$

DI+" DIME"+("S" AND DI<>1)

4320 PRINT TAB 13;STR$ NI+" NICKEL"+("S"

AND NI<>1);", AND ";TAB 13;STR$ PE

+" PENN"+("Y" AND PE=1)+("IES" AND

PE <>1 ) ; " . "

4330 GOTO SCORE

4400 IF Q=QU AND D=DI AND N=NI AND P=PE

THEN GOTO 4500

4410 PRINT ,,"TRUE, BUT YOU COULD HAVE U

SED FEWER COINS, "+N$+"."

4420 GOTO 4210

4500 LET ZZ=USR 16514

4510 PRINT

4520 PRINT "HEY..."+R?(lNT (5*RND)+1)

4530 LET ZZ=USR 16514

4540 LET ME=ME+1
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Program 1: Machine Language Loader 
1 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
10 LET ZZ=16514 
20 LET A$="2A0C40017618237EB92604C6807704 

10F5C9" 
30 POKE ZZ,16*CODE A$+CODE A$(2) - 476 
40 LET ZZ=ZZ+l 
50 LET A$=A$(3 TO ) 
60 GOTO 30 

Program 2: Making Change 
50 SLOW 
60 PRINT - MAKING CHANGE -
70 PRINT " TIMEX/ SINCLAIR VERSION , , 

" 
80 PRINT ,,"HELLO. 

AME." 
90 INPUT N$ 
100 GOSUB 2000 
1000 REM PROBLEMS 
1010 REM 
1020 LET TP=TP+l 

PLEASE TELL ME YOUR N 

1030 LET CT=INT (100*RND)+1 
1040 LET TR=0 
1050 LET PT=NOT PT 
1060 LET QU=INT (CT / 25) 
1070 LET DI=INT «CT- QU*25) / 10) 
1080 LET NI=INT «CT-QU*25-DI*10) / 5) 
1090 LET PE=INT CT- QU*25 - DI*10-NI*5 
1100 GOTO PT*1000+3000 
2000 REM VARIABLES 
2010 LET TP=0 
2020 LET TC=0 
2030 LET TW=0 
2040 LET ME=0 
2050 LET ML=0 
2060 LET FI=0 
2070 LET PT=0 
2080 LET SCORE=5000 
2100 DIM R$(5,10) 
2110 FOR X=1 TO 5 
2120 LET R$(X)="FANTASTIC.GREAT. RIGH 

T. TERRIFIC. VERY GOOD."(X*10- 9 
TO X*10) 

2130 NEXT X 
2999 RETURN 
3000 
3010 
3020 
3040 

REM COUNT CHANGE 
CLS 

3050 

PRINT TP;") 
PRINT "TAB 
D QU<>l) 
PRINT "TAB 
1<>1 ) 

";N$;", IF I HAVE .. ," 
5;QU;" QUARTER"+( "S" AN 

5;D!:" DIME.,+(IISI1 AND 0 

3060 PRINT "TAB 5;NI;" NICKEL"+( " SO AND 
NI < > 1) ; ", AND " 

3070 PRINT "TAB SiPE;" PENN"+("y" AND P 
E=1)+("1E8" AND PE<>l);" , THEN II 

3080 PRINT ,,"HOW MU CH CHANGE DO I HAVE? 
" 

3110 INPUT CH 
3120 PRINT CH 
3130 LET TR=TR+l 
3140 IF CH=CT THEN GOTO 3500 
3150 PRINT " "NOPE. THAT ' S "+STR$ ABS (C 

T- CH)+" CENT"+( "SO AND ABS (CH-CT) < 
>1 )+11 TOO "+ ( "MUCH." AND CH>CT)+( ilL 
ITTLE." AND CH<CT) 

3160 LET ML=ML+l 
3165 IT TR=1 THEN LET TW=TW+l 
3170 IF TR=3 THEN GOTO 3210 
3180 PRINT ,,"PRESS ENTER TO TRY AGAIN." 
3190 IF INKEY$ = '''' THEN GOTO 3190 
3200 GOTO 3000 
3210 PRINT , ,"THE ANSWER IS "+STR$ CT+", 

II+N$+". " 
3220 GOTO SCORE 
3500 LET ZZ=USR 16514 
3510 PRINT 
3520 PRINT N$+", "+"THATS "+R$(INT (5*RN 

D)+I) 
3530 LET ZZ=USR 16514 
3540 IF TR=l THEN LET TC=TC+l 
3550 LET ME=ME+l 
3560 GOTO SCORE 
4000 REM GIVE CHANGE 
4010 CLS 
4020 PRINT STR$ TP+") "+N$+", IF I HAVE 

"+STR$ CT+" CENT II +("S" AND CT<>l)+" 
" 

4030 PRINT , ,"HOW MANY QUARTERS DO I HAV 
E ? ". . , 

4040 INPUT Q 
4050 PRINT Q" TAB 9; "DIMES? "; 
4060 INPUT D 
4070 PRINT 0, ,TAB 9; "NICKELS? " 
4080 INPUT N 
4090 PRINT N" TAB 9;" PENNIES? "; 
4100 INPUT P 
4110 PRINT P 
4115 LET TR=TR+l 
4120 IF Q=INT Q AND N=INT N AND D=INT D. 

AND P=INT P THEN GOTO 4200 
4130 PRINT , , "THATS NOT FAIR , USING DECI 

MALS. YOU MUST PAY A FINE, "+N$+"." 
4140 LET FI=FI+l 
4150 GOTO 4220 
4200 IF 25*Q+10*D+S*N+P=CT THEN GOTO 440 

o 
4205 PRINT , ,"NOT QUITE- -THAT MAKES "+ST 

R$ (2S*Q+10*D+5*N+P)+" CENTS." 
4210 LET ML=ML+l 
4215 IF TR=l THEN LET TW=TW+l 
4220 IF TR=3 THEN GOTO 4300 
4230 PRINT , , "PRESS ENTER TO TRY ONCE MO 

RE. " 
4240 IF INKEY$="" THEN GOTO 4240 
4250 GOTO 4000 
4300 PRINT ,,"A THOUSAND TIMES NO, "+N$+ 

4310 PRINT , ,"I WOULD HAVE "+STR$ QU;" Q 
UARTER"+( "SO AND QU<>l) ;TABI3;STR$ 
D1+" DIME"+("S" AND 01<>1) 

4320 PRINT TAB 13;STR$ NI+" NICKEL"+("S " 
AND NI<>l);", AND ";TAB 13;STR$ PE 

+11 PENN"+( "Y" AND FE=l )+( "IES" AND 
PE<>l);" . " 

4330 GOTO SCORE 
4400 IF Q=QU AND D=DI AND N=NI AND P=PE 

THEN GOTO 4500 
4410 PRINT " "TRUE, BUT YOU COULD HAVE U 

SED FEWER COINS , "+N$+ ". II 

4420 GOTO 4210 
4500 LET ZZ=USR 16514 
4510 PRINT 
4520 PRINT "HEY ... "+R$(INT (5*RND)+I) 
4530 LET ZZ=USR 16514 
4540 LET ME=ME+l 
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4550 IF TR=1 THEN LET TC=TC+1

5000 REM SCORE

5010 PRINT ,,"PRESS C TO CONTINUE, £3 FOR

YOUR SCORE, OR ENTER TO STOP."

5020 LET I?=INKEY$

5030 IF 1$="" THEN GOTO 5020

5040 IF I$="C"

5050 IF I$<>"S

TO 5020

5100 CLS

5110 PRINT N$+"S "+("FINAL

118)+"SC0RE:"

5115 PRINT "^^■^■^

THEN GOTO 1000

AND I$<>CHR$ 118 THEN GO

AND I$=CHR$

5120 PRINT ,,"NUMBER OF PROBLEMS: "+STR$

TP

5130 PRINT ,,"TOTAL CORRECT: "+STR$ TC

5140 PRINT ,,"TOTAL WRONG: "+STR$ TW

5150 PRINT ,,"PERCENT CORRECT: "+STR$ IN

T {(TC/TP)*100)

5160 PRINT ,,,,"MONEY EARNED: "+STR$ ME

5170 PRINT ,,"MONEY LOST: "+STR$ ML

5180 PRINT ,,"FINES: "+STR$ FI

5190 LET X=ME-ML-FI

5200 PRINT ,,("1 OWE YOU" AND X>0)+("YOU

OWE ME" AND X<0)+" "+STR$ ABS X+"

CENT"+("S" AND ABS X<>1);"."

5210 IF I?=CHR? 118 THEN GOTO 5250

5220 PRINT ,,"PRESS ENTER TO CONTINUE "

5230 IF INKEY$="" THEN GOTO 5230

5240 GOTO 1000

5250 PRINT ,,"BYE, "+N$+". I HAD FUN."

9997 STOP

£998 SAVE "MAKING CHANGE"

9999 RUN **

SUPER DISK
Floppy Disk Drive For

VIC-20 & Commodore 64
Super Disk2 is a Commodore compatible disk drive design

ed to interface to the various Commodore computers such

as the PET1, VIC-201 and the Commodore 64'. The disk drive

is compatible to the model 4040, 2031,1540, and the 1541

disk drives and recognizes programs generated on any of

these disk drives. The capacities are comparable to those

found on the Commodore drives, and Super Disk2

recognizes the full instruction set of the Commodore drives.

Super Disk2 offers RAM area within the disk unit, a serial and an
IEEE bus interface.

Call Toll Free For Latest Price Information

Gemini-10 w/lnterfact
CPI Parallel Interface
Expandoport 3 VIC

Expandoport 6 VIC
Expandoport 4 C64

1-800-527-7573
Also Available:

i $399. V3K RAM
65. V8K RAM
25. V16K RAM
75. V24K RAM
65. CIE (IEEE for C64)

25.

45.

75.

105.

95.

CATALOG OF OTHER HARDWARE & SOFTWARE AVAILABLE ON

REQUEST. We accept: VISA, Mastercharge. and AE

Southwest Micro Systems, Inc
2554 Southwell • Dallas, Texas 75229

(214) 484-7836
Trademark of Commodore Int. Trademark of MSD

»o GOSUB Cea

INTERNATIONAL INCORPORATED

The Flexikey System

fafl

Features:

19 Keys, each of which may have 3 sep-

erate definitions!

Complete documentation including pro

gram listings!

Retail

Works on the VIC20 (Expanded) and C-64

56995 computers!

Compatible with most existing software!

Great for use with business programs and

electronic spread sheets!

Ideal for machine language programmer!

VISA & MASTERCARD WELCOME Dealer Inquires Invited - (316) 265-9858

GOSUB International-501 E. Pawnee- Suite430

Prices sub/ect to change Wichita. Kansas 67211

"C-64 and VIC 20 are registered trademarks ol Commodore International. A
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45 5 0 IF TR=l THEN LET TC=TC+l 
5000 REM SCORE 
5010 PRINT ,,"PRESS C TO CONTINUE, S FOR 

YOUR SCORE, OR-ENTER TO STOP." 
5020 LET I$=INKEY$ -----
50 3 0 IF 1$="" THEN GOTO 5020 
5040 IF I$="C" THEN GOTO 1000 
50 5 0 IF I$<>"S" AND I$<>CHR$ 118 THEN GO 

TO 5020 
5100 CLS 
5110 PRINT N$+"S "+( "FINAL" AND I$=CHR$ 

118)+"SCORE: " 5115 PRINT " _____________ _ 

-" 5120 PRINT ,,"NUMBER OF PROBLEMS: "+STR$ 
TP 

5130 
5140 
5150 

5160 
5170 
5180 
5190 
5200 

5210 
5220 
52 3 0 
5240 
5250 
9997 
~98 
9999 

PRINT ,,"TOTAL CORRECT: "+STR$ TC 
PRINT ,,"TOTAL WRONG: "+STR$ TW 
PRINT ,,"PERCENT CORRECT: "+STR$ I N 
T «TC / TP)*100) 
PRINT " " "MONEY EARNED: "+STR$ ME 
PRINT ,,"MONEY LOST: "+STR$ ML 
PRINT" "FINES: "+STR$ FI 
LET X=ME-ML-FI 
P RINT" ("I OWE YOU" AND X>0)+( "YOU 

OWE ME" AND X<0i)+" "+STR$ ASS X+" 
CENT"+("S" AND ASS X<>l)i"." 
IF I$=CHR$ 118 THEN GOTO 5250 
PRINT ,,"PRESS ENTER TO CONTINUE " 
IF INKEY$="" THEN GOTO 5230 
GOTO 1000 
PRINT ,,"BYE, "+N$+". 
STOP 
SAVE "MAKING CHANGE" 
RUN 

I HAD FUN." 
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Southwest Micro Systems, Inc 
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The Flexikey System 

Retail 

$69.95 
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Complete documentation including pro­
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Relative Files For VIC-20

And Commodore 64
Part

Jim Butterfield, Associate Editor

You can use relative files with your VIC or 64 computer

and 1540/1541 disk drive. If you have the appropriate

IEEE interface, you can do the same job on the 4040,

8050, or other recent Commodore disk units. It takes a

little more work, and careful programming. But it can

be done.

All the examples given here will work on all PETs

and CBMs. On 4.0 BASIC, there are easier ways, but

this will work.

Binary Numbers: High And Low

We'll be talking about some numbers packed into

ASCII characters. In the expression CHR$(N), we

can't use a value of N greater than 255. Sometimes

we will want to send larger numbers. For example,

if we want to select record number 1000 of a rela

tive file, we'll need to split it into two parts. The

"high" part would be the number divided by 256;

the low part would be the remainder. So a value

of 1000 would split up into a high part of 3 and a

low part of 232, since 1000 divided by 256 gives 3

with 232 remainder.

When we send a number this way, we almost

always send the low part first. So to send 1000,

we'll eventually send to the disk:

CHR$(232);CHR$(3).

In Part II, we'll indicate a number that is split

in this manner with the terms "High" and "Low."

Creating A Relative File
Decide how long you want a record to be. For

example, you might have a file that will contain a

name, a set of initials, and a date. You could allow

15 characters for the name; two characters for the

initials; and seven characters for the date. Addi

tionally, you'd need two extra characters as

"separators" between the three data fields, giving

a total of up to 26 characters in a record. You can

go as high as 254, but no higher.

When we create a relative file, we must give

the record length. After it is created, we don't

need to specify the length: the disk will remember.

Let's open a relative file using direct state

ments. You can do this in a program, of course;

but you may find it interesting to see things hap

pening. First, however, we'll set up a program to

allow us to check for errors on the command chan

nel. Enter this program:

100 INPUT#15,E,E$,E1,E2

110 PRINT E;E$;E1,E2

Now type, as a direct command: OPEN 15,8,15.

This will open the command channel for us. Any

time we want to look at a disk error condition, we

can type GOTO 100, and the error will be printed.

We're ready to open our relative file. Type:

OPEN 1,8,2,"RANDFIL,L," + CHR$(26)

That does the job. The name of the new file is

RANDFIL. The L stands for length: don't forget

to put a comma both before and after. Finally, the

CHR$(26) gives the length of our record. We don't

need to use all 26 characters, but we must not

exceed this value when we write a record.

Positioning To A Specific Record
We've created the file, but we have not written

any records yet. It's a good idea to bring enough

records into existence to fill more than one disk

sector, which takes up 254 bytes. In the case of

26-character records, this means that we should

create at least ten records.

We could do this with ten PRINT#1 state

ments, but I'd like to show you another way. Let's

position directly to record number 10 and write

something there. Automatically, all missing

records (in this case, 1 to 9) will come into exist

ence. So we'd better learn how to position a rela

tive file.

Now, we send our "position" command

down the command channel. To identify to the
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Relative Files For VIC-20 
And Commodore 64 

Part I 
Jim Butterfield, Associate Editor 

You can use relative files with your VIC or 64 computer 
and 154011541 disk drive, If you have the appropriate 
IE EE illterface, you can do the same job on tile 4040, 
8050, or other recent COlllll1odore disk /lI'Iils, It takes a 
little 1I10re work, GIld careful programming, But it can 
be done, 

All the exall1ples give/l here will work on all PETs 
GIld CBMs, On 4,0 BASIC, there are easier ways, but 
this will work, 

Binary Numbers: High And Low 
We'll be talking about some numbers packed into 
ASCII cha racters, In the expression CHR$(N}, we 
can't use a value of N greater than 255, Sometimes 
we will want to send larger numbers, For example, 
if we want to select record number 1000 of a rela­
tive file, we'll need to split it into two parts. The 
" high" part would be the number divided by 256; 
the low part would be the remainder. So a value 
of 1000 would split up into a high part of 3 and a 
low part of 232, since 1000 divided by 256 gives 3 
with 232 remainder. 

When we send a number this way, we almost 
always send the low part first. So to send 1000, 
we' ll eventually send to the disk: 

CHR$(232};CHR$(3} . 
In Part II, we'll indicate a number that is split 

in this manner with the terms "High" and "Low. " 

Creating A Relative File 
Decide how long you want a record to be. For 
example, you might have a file that will contain a 
name, a se t of initials, and a date. You could allow 
15 cha racters for the name; two characters for the 
initials; and seven characters for the date. Addi­
tionally, you'd need two extra characters as 
"separators" between the three data fields, giving 
a total of up to 26 characters in a record. You can 
go as high as 254, but no higher. 

When we create a relative file, we must give 

the record length, After it is created, we don't 
need to specify the length: the disk will remember. 

Let's open a relative file using direct state­
ments. You can do this in a program, of course; 
but you may find it interes ting to see things hap­
pening. First, however, we'll set up a program to 
allow us to check for errors on the command chan­
nel. Enter this program: 

100INPUT#15,E,E$,El,E2 
110 PRINT E;E$;El,E2 

Now type, as a direct command: OPEN 15,8,15. 
This will open the command channel for us. Any­
time we want to look at a disk error condition , we 
can type GOTO 100, and the error will be printed . 

We' re ready to open our relative file. Type: 

OPEN 1,8,2,"RANDFIL,L," + CHR$(26) 

That does the job. The name of the new file is 
RANDFIL. The L s tands for length: don' t forget 
to put a comma both before and after. Finally, the 
CHR$(26} gives the length of our record. We don't 
need to use a ll 26 cha racters, but we must not 
exceed thi s value when we write a record. 

Positioning To A Specific Record 
W e've created the fil e, but we have not written 
any records yet. It' s a good idea to bring enough 
records into existence to fill more than one disk 
secto r, which takes up 254 bytes, In the case of 
26-character records, this means that we should 
create at least ten records. 

We could do this with ten PRlNT#1 state­
ments, but I'd like to show you another way. Let's 
position directly to record number 10 and write 
something there . Automatically, all missing 
records (in this case, 1 to 9) will come into exist­
ence. So we'd better lea rn how to position a rela­
tive file. 

Now, we send OUf IIposition" command 
down the command channel. To identify to the 
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disk which file we want to position, we use the

secondary address. For our relative file in prog

ress, that would be 2. That's important: secondary

address, not logical file number. Now, another

thing about the disk: it likes to see you add 96 to

the secondary address, so we should send 98.

We have said that we want to go to record

number 10. We must split this number up into

high and low byte: we get 0 high and 10 low. Fi

nally, we want to choose the start of the record,

or position 1. Let's put it all together and type in:

PRINT#15,"P" + CHR$(96 + 2) + CHR$(10) + CHR$

(0) + CHR$<1)

You'll see the disk error light go on - we'll account

for this in a moment. To review: P for position;

96 + 2 for secondary address 2; 10 and 0 for record

number 10; and 1 for the start of the record.

Why did the error light go on? Because there

is no record number ten - yet. You may type

GOTO 100 and look at the error notice: you'll see

RECORD NOT PRESENT, which makes sense.

The moment we write something, we'll bring this

missing record into existence. Let's do that:

PRINT#1,"DOAKES" + CHRS<13) + "J" + CHR$(13) +

"AUG15";

We have just written record number ten. Note

that we are using a Return character to separate

the fields (name, initial, date), and note that the

PRINT statement ends with a semicolon. This

seems puzzling: it doesn't work that way on se

quential files. Let's give the golden rule for writing

relative files:

Rule: One PRINT statement writes one and only

one record to a relative file.

So the semicolon at the end does not change any

thing: we've written a complete record. And the

Return characters in the middle do not change

anything: we've written only one record.

Let's tie up this file for the moment. Close it

with:

CLOSE 1

No need to close the command channel.

After Creation

Let's write a program to read and write this little

file that we have created. Here we go:

100 OPEN 4,8,5,"RANDFIL"

I've changed the logical file number and secondary

address just to prove that it doesn't matter. Note

that we don't need to specify the length, once the

file exists.

110 OPEN 15,8,15

Now for the main user interface. We'll ask

for a record number, and quit if the user types

zero:

256 COMPUTE! September 1983

200 INPUT'RECORD NUMBER";R

210 IF R<1 GOTO 600

Let's position to the record:

220 R0 = INT(R/256):R1 = R-R0*256

R0 is the high part of the number, and Rl is low.

Now we can position:

230 PRINT#15,"P"+ CHRS(lOl) + CHR$(R1) + CHR$

(R0) + CHR$(l)

We remember that 101 is 96 plus 5. Let's look for

an error:

240 INPUT#15,E,E$,E1,E1

250 IF E<>0 THEN PRINT E$:GOTO 200

We've positioned at a valid record. Now let's ask

if we want to read or write:

300 INPUT"R OR W";C$

310 IF C$ = "R" GOTO 400

320 IF C$ = "W" GOTO 500

330 GOTO 200

Now for the reading part. We are already

positioned, but first we must learn another golden

rule, this one for reading records:

Rule: Variable ST signals end of record with

value 64.

This, too, is different from sequential files, where

ST signals end-of-file. Now we can read however

many fields are in the record, since we'll detect

the end of record in ST:

400 F=0

410 F = F + 1:INPUT#4,F$

420 PRINT "FIELD";F;":";F$

430 IF ST = 0 GOTO 410

440 GOTO 200

Thus, we keep reading until we have gathered all

the fields within the record. Now, for the writing

part. We've been here before:

500 FOR F = l TO 3

510 PRINT"FIELD";F;

520 INPUT F${F)

530 NEXT F

540 PRINT#4,F$(1) + CHR$(13) + F$(2) + CHR$<13> +

F$(3);

550 GOTO 200

That's it except for quitting. We must remember

to close our file:

600 CLOSE 4

Try playing with this program. You might

like to try for nonexistent records, or writing re

cords that are too large to fit. You'll quickly see

how it all works. Note the curiosity: the character

"pi," or CHR$(255), is stored in unused records.

It's not too hard and can be very useful. With

relative records, you can go directly to any chosen

part of your file. You can read or write as desired.

It's another tool for effective use of your

computer.
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disk which file we want to position , we use the 
secondary address. For our relative fil e in prog­
ress, that would be 2. That's important: secondary 
address, not logical fil e number. Now, another 
thing about the disk: it likes to see you add 96 to 
the secondary add ress, so we should send 98: 

We have said tha t we want to go to record 
number 10. We must split this number up into 
high and low byte: we get 0 high and 10 low. Fi­
nally, we want to choose the start of the record, 
or position 1. Let's put it a ll toge ther and type in : 

PRlNT# 15,"P" + CHR$(96 + 2) + CHR$(10) + CHR$ 
(0) + CHR$(l) 

You' ll see the disk error light go on - we'll account 
for this in a moment. To review: P for position; 
96 + 2 for seconda ry add ress 2; 10 and 0 for record 
number 10; and 1 fo r the s tart of the record . 

Why did the error light go on? Because there 
is no record number ten - yet . You may type 
GOTO 100 and look at the error notice: you' ll see 
RECORD NOT PRESENT, which makes sense. 
The moment we w rite some thing, we' ll bring this 
missing record into existence. Le t's do that: 

PRINT# l, " DOAKES" + CHRS(13) + "j" + CHR$(13) + 
"AUG1S"; 

We have just written record number ten. Note 
tha t we are using a Return character to separate 
the fields (name, initial, da te), and note that the 
PRINT statement ends with a semicolon. This 
seems puzzling: it doesn' t work that way on se­
quential files . Let' s give the golden rule for writing 
relative files : 

Rule: One PRINT statement writes one and only 
one record to a relative file. 

So the semicolon at the end does not ch ange any­
thing: we've written a complete record . And the 
Return characters in the middle do not change 
anything: we've written only one record . 

Let's tie up this fil e for the moment. Close it 
with: 

CLOSE 1 

No need to close the command channel. 

After Creation 
Let' s write a program to read and write this little 
file that we have crea ted. Here we go: 

100 OPEN 4,8,5,"RANDFIL" 

I've changed the logica l fil e number and secondary 
address just to prove tha t it doesn't ma tter. Note 
that we don' t need to specify the length, once the 
fil e exists. 

110 OPEN 15,8,15 

Now for the main use r in terface. We' ll ask 
for a record number, and quit if the user types 
zero: 
256 COMPUTE! September1983 

200 INPUT" RECORD NUMBER";R 
210 IF R<l GOTO 600 

Let' s position to the record: 
220 RO; INT(Ri256):Rl; R-RO'256 

RO is the high part of the number, and R1 is low. 
Now we can position: 

230 PRINT# 15,"P" + CHR$(101) + CHR$(Rl) + CHR$ 
(RO) + CHR$(l) 

We remember tha t 101 is 96 plus 5. Let' s look for 
an error: 

240INPUT# 15,E,E$,El,El 
250 IF E< >0 THEN PRINT E$:GOTO 200 

We've positioned a t a va lid record . Now let' s ask 
if we wa n t to read or write: 

300 INPUT" R OR W";CS 
310 IF C$ ; " R" GOTO 400 
320 IF CS; " W" GOTO 500 
330 GOTO 200 

Now for the reading pa rt. We are already 
positioned, but firs t we must lea rn another golden 
rule, this one for reading records: 

Rule: Variable ST signals end of record with 
vallie 64. 

This, too, is differen t from sequential files, w here 
ST signals end-of-file. Now we can read however 
many fields a re in the record, since we' ll detect 
the end of record in ST: 

400F=0 
410 F= F + 1:INPUT# 4, F$ 
420 PRINT " FIELD";F;":" ;F$ 
430 IF ST = 0 GOTO 410 
440 GOTO 200 

Thus, we keep reading un til we have ga thered all 
the fi elds within the record . Now, for the w riting 
part. We've been here before: 

500 FOR F=l TO 3 
510 PRINT" FIELD";F; 
520 INPUT F$(F) 
530 NEXT F 
540 PRINT# 4,FS(l) + CHR$(13) + F$(2) + CHR$(13) + 

F$(3); 
550 GOTO 200 

That's it except for quitting . We must remember 
to close our fil e : 

600 CLOSE 4 

Try playing with thi s p rogram. You might 
like to try for nonexistent records, or writing re­
cords that are too la rge to fi t. You' ll quickly see 
how it all works . No te the cu riosity: the cha racter 
" pi," or CHR$(255), is stored in unused records. 

It's not too hard and can be very useful. With 
relative records, you can go directly to any chosen 
part of your fil e. You can read or w rite as desired. 

It's another tool fo r effective use of your 
computer. 
Copyright © 1983 Ii", Bll tterfield © 
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Sprite Editor For Tl
Larry Long

Here's a way to get maximum use of sprites on the

TI-99/4A - and a program that generates listings for

your sprite creations.

A very powerful yet often unused feature of the

TI-99/4A is its ability to display and control sprites.

With the 99/4A and the Extended BASIC Module,

it is possible to generate 28 sprites for display and

independent simultaneous movement. Program 1

should convince any doubters that this can be

done. Although a lot of colored letters floating

around the screen are a bit pointless, if we can

modify and control the sprites, we will have a

most useful feature.

Sprites can be designed by drawing on a piece

of graph paper and then converting the on/off

pixels to a hexadecimal number. If the two largest

sizes of sprites are used, the hexadecimal number

describing the shape of the sprite would be 64

characters long. A solution is a sprite editor that

will allow us to draw the pattern we want on the

screen and then have the computer create the

program we need to make that sprite pattern.

Program 2 will do exactly that, and more. It will

allow us to edit the sprite pattern. Then, when

we press the L key, it will display a complete listing

that would, if copied on paper and then entered

into the computer, provide a sprite and the neces

sary routine to control its movement.

Your Options

When you run the program, the first display

screen will be a design grid with a box-shaped

cursor. The area under the cursor will initially be

white (signifying an "off" pixel). Press 1 to change

the color beneath the cursor to black (representing

an "on" pixel) or to move the cursor about the grid

with the arrow keys. To turn off a particular pixel,

press 0 and the background color will be returned

to white. When you have completed your design,

press the P key to see it displayed as a sprite.

At this point, you are given several options.
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You can magnify your newly constructed sprite

(M key), change its color (C key), change its back

ground color (B key), or set it in motion (E, S, D,

X keys). If you are not pleased with the sprite's

shape, you can modify it by striking the T key or

(if the changes required are quite drastic) simply

press the A key to start with a fresh grid. On the

other hand, if you are satisfied with your sprite

and its color and directional parameters, press

the L key to create the BASIC statements needed

to achieve these effects.

If using the sprite editor is your only concern,

then skip the rest of this article and go straight to

Program 2 and enjoy this easy access to sprites.

How The Editor Works

To understand what makes the editor work, let's

take a general overview of the program:

Lines

100-260

270-460

Set up .screen display.

Arc thi.' main locipoi the designing portion ot the

program.

470-680 Evaluate the design, put its values in an array, read

the values in the array, convert them to hexa

decimal numbers, and then build a M-eharacter

string to describe the sprite pattern.

690-770 Put the sprite on the screen and display new pro

gram instructions.

780-930 Main loop of the implementation portion of the

program.

940-980 Change size of sprite.

1000-1150 Display a listing of the sprite program.

1160-1220 Change the color of the sprite and screen.

A cursor is needed to indicate where vou are
J

located on the design grid. I chose to use a sprite

(line 220) because I could move it around freely

without disturbing the display under it. Reposi

tioning the cursor is accomplished in line 380 with

a CALL LOCATE. The arrow keys reposition the

cursor, and the ENTER key changes the area under

the cursor.

What makes "Sprite Editor" so valuable is its

ability to generate the hexadecimal pattern for the

sprite. The loop from line 500 through line 560

Sprite Editor For TI 
Lorry Long 

Here's n wny 10 gel lllnxilllLlIII li se of spriles Oil Ihe 
T/-99/4A - nlld n progrnlll thnl gellernles iistillgs for 
your sprile crentions. 

A ve ry powerful yet often unused featu re of the 
TI-99/4A is its abi lity to disp lay and con trol sprites . 
With the 99/4A and the Extended BASIC Module, 
it is possible to generate 28 sprites for display and 
independent simultaneous movement. Program 1 
should convince any doubters that this can be 
done. Although a lot of co lored letters floa ting 
around the screen are a bit pointless, if we can 
modify and control the sprites, we will have a 
most useful feature. 

Sprites can be designed by drawing on a piece 
of graph paper and then converting the on/off 
pixels to a hexadecimal number. If the two largest 
sizes of sprites a re used, the hexadecimal number 
describing the shape of the sprite would be 64 
cha racters long. A so lu tion is a sprite editor that 
will allow us to draw the pattern we want on the 
screen and then have the computer create the 
program we need to make that sprite patte rn. 
Progra m 2 w ill do exactly that, and more. It will 
allow us to edit the sprite pa ttern. Then, w hen 
we press the L key, it will display a complete listing 
that would , if copied on paper and then entered 
in to the compu te r, prov ide a sprite and the neces­
sary routine to control its movement. 

Your Options 
When you run the program, the first display 
screen will be a design grid with a box-shaped 
cursor. The area under the cursor will initially be 
white (signi fying an "off" pixel). Press 1 to change 
the color beneath the cursor to black (rep resenting 
an "on" pixel) or to move the cursor about the grid 
with the a rrow keys. To turn off a particular pixel, 
press 0 and the background color will be returned 
to white . When you have comple ted yo ur design , 
press the P key to see it displayed as a sprite. 

At thi s point, yo u are given several opti ons. 
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You can magnify your newly constructed sp rite 
(M key), change its color (C key), change its back­
ground color (B key), or set it in motion (E, S, 0 , 
X keys) . If you are not pleased with the sprite's 
shape, you can modify it by striking the T key or 
(if the changes required a re quite drastic) simply 
press the A key to start with a fresh grid. On the 
other hand, if you are sa tisfi ed with your sprite 
and its color and directional parameters, press 
the L key to crea te the BASIC statements needed 
to achieve these effects . 

If using the sp rite ed itor is yo ur only concern, 
then skip the rest of this articl e and go straight to 
Program 2 and enjoy this easy access to sp rites. 

How The Editor Works 
To understand w hat makes the ed itor work, let's 
take a general overview of the program: 

Lines 

100-260 Selu pscreendisploy. 
270-460 Are the ma in loop ef the designing portion of the 

program. 
470-680 Eva luate the design, pu t its val ues in an array, read 

the values in the array, convert them to hexa­
decimal numbers, and then build a 64-charactcr 
string to describe the sprite pnttcrn . 

690-770 Put the sprite on the screen <I net displny new pro­
gram instructions. 

780-930 Main loop of the implementation portion of the 
program. 

940-980 Change size of sprite. 
1000-1150 Display a listing of the sprite progril ll1 . 
1160-1220 Change the color of the spritca nd screen. 

A cursor is needed to indicate where yo u are 
located on the design grid. I chose to use a sprite 
(li ne 220) because I could move it around freely 
without dist"urbi ng the disp lay under it. Reposi­
tioning the cursor is accomplished in line 380 with 
a CALL LOCATE. The arrow keys reposition the 
cu rsor, and the ENTER key changes the a rea under 
the cu rsor. 

What makes "Sprite Editor" so va luab le is its 
ability to generate the hexadecimal pattern for the 
sprite . The loop fro m line 500 through line 560 



determines the character in each position of the

design grid and stores that value in the array B

(R,C). Line 570 provides a string with all of the

possible hexadecimal digits placed in ascending

order. Line 580 sets M$ to be "null." The loop

from line 590 to line 630 evaluates the array ele

ments and converts each row in the left half of

the design grid to a pair of hexadecimal digits and

concatenates them to M$. Line 620 is probably the

most significant line in this loop, as it provides

the hexadecimal numbers. It causes the computer

to look at a particular digit (element) in HEX$

determined by the values calculated for HIGH

and LOW. Lines 630-680 perform the same opera

tion as 590-630, only for the right half of the design

grid.

Line 690 assigns the hexadecimal numbers to

ASCII characters 104, 105, 106, and 107. It is

necessary to specify only the first character

number in the CALL CHAR statement. When

this feature is used, it is required that you start

with a character that is evenly divisible by 4. Line

730 actually displays the sprite.

Lines 740-770 provide instructions for the

implementation portion of the program. Lines

780-830 check for specific key presses and provide

appropriate branching to list the program; end

the program; start from the beginning; change

the background color; modify the existing sprite;

change sprite size; or change sprite color. Lines

840-920 check for arrow key presses and then

increment or decrement sprite speed.

Lines 940-980 change sprite size. Lines 1000-

1150 display a program listing that would generate

a sprite like the one designed by the Sprite Editor.

One problem with listing the program is dis

playing the quote character. The computer inter

prets it to mean that you want to end the PRINT

statement. The solution is to redefine an unused

character (I chose the lowercase "n") to look like

the quote character.

Finally, lines 1160-1220 allow you to change

the color of the sprite and screen.

Program 1: Sprite Generation

100 CALL MAGNIFY(2)::F0R X=l TO 28::

CALL SPRITE(#X,64+X,X/2,96,I28,I

NT(RND*100)-50,INT(RND*100>-50):

:NEXT X::GDTO 100

Program 2: Sprite Editor
100 REM SPRITE EDITOR

110 DIM B(16,16):: SC=1

130 Cl=7

140 CALL CHAR(100, " " )

150 CALL CHAR1101,"FFFFFFFFFFFFFFFF

160 CALL CHAR(102,"FFFFC3C3C3C3FFFF

11 >

170 CALL COLOR(9,2,16)

180 CALL CLEAR

190 DISPLAY AT(1,10):"SPRITE EDITOR"

2 00

210

212

215

217

220

225

230

240

250

260

270

271

272

274

280

290

300

310

312

320

330

340

350

380

420

4 30

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

FOR R=l TO 16 :: CALL

,2,100,16):: NEXT R

CALL MAGNIFY(l)

IF K=B4 THEN GOTO 217

CALL SCREEN(B)

CALL DELSPRITE(ALL)

CALL SPRITE(#2B,102,14

CALL HCHAR(21,1,

CHAR(22,1,32,31)

DISPLAY AT(22,2)

=LEFT D=RIGHT"

DISPLAY AT(23,2)

EL ON ,0 - OFF"

DISPLAY AT (24, 2)

SPLAY SPRITE"

R=l :: C=l

CALL KEY(0,K,S)

IF S=0 THEN 270

K=48 THEN KHAR=100

K = 4 9 THEN

THEN

THEN

THEN

THEN

THEN

THEN

HCHAR(4+R

1)::

,8)

CALL

E=UP X=DOWN S

PRESS 1 - PIX

PRESS P TO DI

IF

IF

IF

IF

IF

IF

IF

IF

IF

IF

IF

K=83

K=6B

K = 69

K=88

K=B0

C<1

KHAR=101

C=C-1 ::

C=C+1 ::

R=R-1 ::

R=R+1 ::

470

C=16

GDTO

GOTO

GOTO

GOTO

320

320

320

320

C>16 THEN C=l

R<1 THEN R=16

R>16 THEN R=l

CALL L0CATE(#2B, ( 8*R)+25,8*C+1>

CALL HCHAR(4+R,1+C,KHAR)

SOUND(20,200,5)

270

DELSPRITE(ALL)

HCHAR(21,1,32,128)

):"PLEASE WAIT W

CALL

GOTO

CALL

CALL

DISPLAY AT(22

HILE I THINK."

FOR R=i TD 16

FOR C=l TO 16

CALL GCHARC4 + R,1+C,GO

GC=GC-100

B(R,C)=GC

NEXT C

NEXT R

HEX*="0123456789ABCDEF"

M*=""

FOR R=l TO 16

L0W=B(R,5)*8+B(R,6)*4+B<R,7)*2+

B<R,B)+1

HIGH=B(R,1)*8+B(R,2)*4+B<R,3)*2

+B(R,4)+1

M*=M*&SEG*(HEX*,HIGH,1)&SEG*(HE

X*,LOW, 1 )

NEXT R

FOR R=l TO 16

LOW=B(R,13>*8+B(R,14)*4+B(R,15)

*2 + B (R, 16)+1

HIGH=B(R,9)*8+B(R,10) *4 + B (R,11)

*2+B(R,12)+1

M*=M*&SEG*(HEX*,HIGH,I)&SEG*(HE

X*,LOW,1)

NEXT R

CALL CHAR(104,M*>

CALL MAGNIFYC3)

MM=3

M=4

CALL SPRITE(#1,104,Cl,50,170,0,

0)

DISPLAY AT(21,2):"C COLOR M MA

6NIFY T EDIT"

DISPLAY AT(22,2):"A ERASE Q QU

IT B BACKGRD"
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determines the character in each position of the 
design grid and stores that va lue in the array B 
(R,C). Line 570 provides a string with all of the 
possible hexadecimal digits placed in ascending 
order. Line 580 sets M$ to be " null. " The loop 
from line 590 to line 630 eva lua tes the array ele­
ments and converts each row in the left half o f 
the design grid to a pair of hexadecimal digits and 
concatena tes them to M$. Line 620 is probably the 
most significant line in this loop, as it provides 
the hexadecimal numbers. It causes the computer 
to look at a particular digit (element) in HEX$ 
de termined by the values ca lculated fo r HIGH 
and LOW. Lines 630-680 perform the same opera­
tion as 590-630, only for the right half o f the design 
grid . 

Line 690 assigns the hexadecimal numbers to 
ASCII characters 104, 105, 106, and 107. It is 
necessary to specify only the firs t characte r 
number in the CALL CHAR statement. When 
this fea ture is used, it is required tha t you s tart 
w ith a cha racter that is evenly di visible by 4. Line 
730 actually displays the sprite. 

Lines 740-770 provide instructions for the 
implementation portion of the program. Lines 
780-830 check for specific key presses and provide 
appropriate branching to list the p rogram; end 
the program; start from the begi nning; change 
the background color; modi fy the ex isting sprite; 
change sprite size; or change sprite color. Lines 
840-920 check for arrow key presses and then 
increment or decrement sprite speed . 

Lines 940-980 change sprite s ize. Lines 1000-
1150 display a program listing tha t would generate 
a sprite like the one designed by the Sprite Editor. 
One problem with listing the program is di s­
playing the quote characte r. The computer inter­
pre ts it to mean that you wa n t to end the PRINT 
statement. The solution is to redefine an unused 
character (I chose the lowercase " n") to look like 
the quote cha racter. 

Finally, lines 1160-1220 allow yo u to change 
the color of the sprite and screen . 

Program 1: Sprite Generation 

100 CALL MAGNIFY(2)::FOR X= 1 TO 28:: 
CALL SPRITE(#X,64+X,X/2,96,128,I 
NT(RND*100)-50,INT(RND*100) - 50) : 
:NEXT X: :GOTO 100 

Program 2: Sprite Editor 
10 0 REM SPRITE EDITOR 
110 DIM B(16, 16):: S C = l 
1 30 Cl= 7 
140 CALL CHAR (1 0 0,"") 
150 CALL CHAR(101,"FFFFFFFFFFFFFFFF 

" ) 

160 CALL CHAR(102,"FFFFC 3 C3 C3 C3 FFFF 
" ) 

1 7 0 CALL COLOR(9 ,2 ,1 6) 
180 CALL CLEAR 
1 90 DISPLAY AT (1,1 0 ): "SPRITE EDITOR"" 

200 FOR R=I TO 1 6 : : CALL HCHAR(4+R 
,2,100,16):: NEXT R 

2 10 CALL MAGNIFY(I) 
2 1 2 IF K= 84 THEN GOTO 2 1 7 
2 15 CAL L SCREEN(8) 
2 1 7 CALL DELSPRITE ( ALL) 
22 0 CALL SPRITE(# 2 8 , 1 02 ,14, 32 ,S} 
22 5 CALL HCHAR ( 2 1,1 ,32,3 1): : CALL H 

CHAR (2 2 ,1 ,32 , 3 1) 
230 DISPLAY AT( 22 ,2):"E= UP X= DDWN 5 

=LEFT D=RIGHT" 
240 DISPLAY AT(2 3 , 2) :"PRESS - PIX 

EL ON ,0 - OFF" 
25 0 DISPLAY AT ( 2 4, 2) :" P RE SS P TO DI 

SPLAY SPRITE" 
260 R= I :: C=1 
27 0 CALL KEY(0 ,K ,S) 
2 71 IF S=0 THEN 2 70 
272 
27 4 
2 8 0 
2 9 0 
3 00 
3 10 
3 1 2 
32 0 
33 0 
3 40 

IF K=48 THEN KHAR=1 0'" 
IF K=49 THEN KHAR = I "' I 
IF K= 83 THEN C= C- I . -
IF K=68 THEN C= C+l -. 
IF K=69 THEN R=R-I .. 
IF K=88 THEN R=R+l - . 
IF K=80 T HEN 4 7 0 
IF C< 1 THEN C= 16 
IF C > 16 THEN C= 1 
IF R( 1 THEN R= 16 

3 50 IF R > 16 THEN R=I 

GOTO 32 0 
GOTO 32 0 
GOTO 320 
GOTO 3 2121 

3 80 CALL LOCATE(#28, (8*R)+25,8*C+l) 
4 2 0 CALL HCHAR ( 4+R,1+C, KHAR) 
4 3 0 CALL SDUND (2 0,20121 , S) 
460 GOTO 270 
4 70 CALL DELSPRITE(ALL) 
480 CALL HCHAR (21, 1, 3 2, 1 2 8) 
490 DISPLAY AT(22, 2 ):"PLEASE WAIT W 

HILE I THINK." 
500 FOR R=1 TO 16 
51 0 FOR C=1 TO 16 
520 CALL GCHAR C4+R,I+C,GC) 
530 GC=GC-100 
540 B ( R,C)=GC 
55'" NEXT C 
560 NEXT R 
570 HE X$="01 23 456789ABCDEF" 
580 M$= .... 
590 FOR R=I TO 16 
6121121 LDW=B(R,S)*8+BCR,6).4+B(R,7).2+ 

B ( R,B)+l 
610 HIGH=B(R,I).8+B(R,2)*4+B(R, 3 ).2 

+B(R,4)+1 
620 M$=M$~SEG$(HEX$,HIGH,I)&SEG$(HE 

X$,LDW,I) 
630 NEXT R 
640 FOR R=I TO 16 
650 LOW=B (R, 13 ) *8+B (R, 14) *4+B (R, 15) 

*2+B (R, 16) + 1 
660 HIGH=B (R, 9 ) .8+B (R, 1(21) *4+B (R, 11) 

.2+B(R,12)+1 
670 M$=M$~SEG$ ( HEX$,HIGH,I) ~ SEG$ ( HE 

X$,LDW, 1) 
680 NEXT R 
690 CALL CHAR(104,MS) 
700 CALL MAGNIFY(3) 
710 MM=3 
720 M=4 
730 CALL SPRITE (#1,104, Cl, 50,170,0, 

0) 
740 DISPLAY AT( 2 1,2):"C COLOR M MA 

GNIFY T EDIT" 
750 DISPLAY AT ( 22,2):"A ERASE Q QU 

IT B BACKGRD" 
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760

770

780

790

800

810

812

815

820

B30

840

850

860

870

880

890

900

910

920

930

940

950

960

970

980

990

1000

1010

1020

1030

1035

1040

1050

1055

DISPLAY AT(23,2):

=LEFT D=RIGHT"

DISPLAY AT(24,S):

AM"

CALL KEY(0,K,S)

IF K =76 THEN

THEN

THEN

THEN

THEN

THEN

THEN

THEN

THEN

THEN

THEN

THEN

X=DOWN S

L LISTS PROGR

IF

IF

IF

IF

IF

IF

IF

IF

IF

IF

IF

IF

IF

IF

K = S1

K =65

K= 66

K =77

K = 67

K = 83

K = 6B

K = 69

K = 88

V>120

BOTO

GOTO

GOTO

GOSUB

GOTO

GOTO

GOTO

h=h-;

1000

990

100

1200

210

940

1 160

V=120

V<-120 THEN V=-120

H>120 THEN H=120

H<-120 THEN H=-120

CALL MOTIDN<#1,V,H)

GOTO 780

CALL MAGNIFY(M)

IF M=3 THEN M=4 ELSE M = 3

FDR D=l TO 20 :: NEXT D

GOTO 780

STOP

REM PRDGRAM LISTER

CALL CHAR(110,"002424")

CALL CLEAR

PRINT "{6 SPACES>PROGRAM

NG"

CALL DELSPRITECALL)

PRINT

PRINT ">100 CALL CHAR <104,n"; :

: FOR W=l TO 64 :: PRINT SEG* (

M*,W,1>;:: NEXT W :: PRINT "n)

PRINT ">i05 CALL SCREEN(";SC;"

LISTI

1060 PRINT ">110 CALL MAGNIFY<";MM;

1070 PRINT ">120 CALL SPRITE(#1,104

, ";C1; ",150, 150, ";V; ", ";H; "> "

1080 PRINT ">130 CALL KEY(0,K,S)"

1090 PRINT ">140 IF K = 6B THEN H=H+2

1100 PRINT ">150 IF K = S3 THEN H = H-2

1110 PRINT ">160 IF K=8S THEN V = V + 2

1120 PRINT ">170 IF K = 69 THEN V=V-2

1130 PRINT 180 CALL MOTION(ttl ,V, H

1140 PRINT ">I90 GOTO 130"

1150 PRINT :: PRINT :: PRINT :: PRI

NT :: PRINT

1155 DISPLAY AT(21,3):"A - ERASE

{3 SPACES*G - QUIT"

1156 CALL KEY(0,K,ST):: IF ST=0 THE

N 1 156

1157 IF K=81 THEN GOTO 990

1158 IF K = 65 THEN GOTO 100

1159 GOTO 1156

1160 C1=C1+1 :: IF Cl>16 THEN 1180

1170 CALL COLOR(#1,C1>:: GOTO 780

1180 Cl=2 :: CALL COLOR(#1,C1):: GO

TO 780

1200 REM SCREEN COLOR CHANGE

1210 SC=SC+1 :: IF SC=17 THEN SC=2

1220 CALL SCREEN(SC):: RETURN
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AAAA
ATARI-ATARI" ATARI ATARI

INTRODUCING...

$49.95

Ihe Mosl \hei fntnttj Miti Hirupmtnt projrjm

jnilabl«! II ntn iliom ran to cjQkg jour moid, boat

a othet cdlecliwis..Limited only hj joiir imijiiulion!

Store 500-2000 files/dish-Fast, machine
language sorts-Works on single or double-
density format—Auto-deletes duplicates-

Print disk directory-Official State
abbreviations built in-Special coding
feature—Re-label fields tor unlimited use-
Merge files-Create sub-dies—Search files

on any field-Print labels/File copy-More!

NEW!!! From Atari

^~rtt

POLE
POSITION
• 16K Cartridge

Super

Speedway

Action

Reg $49.95

FREE CATALOG
»■ WITH ANY ORDER... OR SENDS1.00

(Refundable wllh Order)

• OVER 1000 items for your

ATARI!
Including product descriptions

EPSON • PERCOM

BRODERBUND • APX

ROKLAN • ON-LINE

DATASOFT • ATARI"

ADVENTURE INTL

SYNAPSE • VISICALC • Much More

* We handle only ATARI compatible

hardware & software ... so we know

what works best! CALL US FIRST!!!

An interesting

variation on the

Climb & lump

game1

Pharaoh's
Great Graphics

32K Tape, Disk Action-Adventure

Multiple Players

$31-50 Reg $34 95

Protect Your Investment

DUST COVERS

1 Durable Brown Vinyl

' 410 • 400 • 800 • 810

Please Specify $8.95 ea.

• Top-Ten

1. Zanon

Disk.Tape-$35.1O

2. Donkey Kong

Caft $44 90

3. Dig Dug

Cart-$39 50

4. Necromancer

Disk.Tape $31 50

5. Football

Disk.Tape S28 90

Programs •

6. Astro Chase

Diskiape-J26.90

7.QIX

Cart-S39.50

8. Way Out

Dish-S3l 50

S.MonkejWrenchll

Cart-154.00

10. Defender

Cart $39 50

CREDIT CARD ORDERS ■ • Master Card

TOLL FREE 1-800-452-8013 •American
(ORDERS ONLY ■ For Information (503)683-6620 EXpreSS

Shipping & Handling: UPS or PARCEL POST $2.00 Visa

UPS Air (48 hr. Delivery!) $3.90

COMPUTER
PALACE

Formerly

Royal Sol I ware

2160 W. 11thAve.

Eugene, OR 97402

(503)683-6620

760 DISPLAY AT(23,2)I"E=UP X=DOWN S 
=LEFT D=RIGHT" 

770 DISPLAY AT(24,B) :"L LISTS PROGR 
AM" 

780 CALL KEY(0,K,S) 
790 IF K=76 THEN GOTO 1000 
800 IF K=81 THEN GOTO 990 
810 IF K=65 THEN GOTO 100 
812 IF K=66 THEN GOSUB 1200 
815 IF K=84 THEN GOTO 210 
820 IF K=77 THEN GOTO 940 
830 IF K=67 THEN GOTO 1160 
840 IF K=83 THEN H=H-2 
850 IF K=68 THEN H= H+2 
860 IF K=69 THEN V=V-2 
870 IF K=88 THEN V=V+2 
880 IF V >120 THEN V=120 
890 IF V( -120 THEN V=-120 
900 IF H > 120 THEN H=120 
910 IF H(- 120 THEN H=-120 
920 CALL MOTION(#l,V,H) 
930 GO TO 780 
940 CALL MAGNIFY(M) 
950 MM=M 
960 IF M=3 THEN M=4 ELSE M=3 
970 FOR 0=1 TO 20 .. NEXT 0 
980 GOTO 780 
990 STOP 
1000 REM PROGRAM LISTER 
1010 CALL CHAR (110, "002424") 
1020 CALL CLEAR 
1030 PRINT "(6 SPACES}PROGRAM LISTI 

NG" 
1035 CALL DELSPRITE(ALL) 
1040 PRINT 
1050 PRINT " >100 CALL CHAR(104,n"; I 

I FOR W= 1 TO 64 •. PRINT SEG$( 
M$,W,l);:: NEXT W •• PRINT lin)" 

1055 PRINT " ) 105 CALL SCREEN(";SC;" 
) " 

1060 PRINT " > 110 CALL MAGNIFY ( ";MM; .. ) " 
1 0 70 PRINT " ) 120 CALL SPRITE(#1,104 

,";et; ", 150, 150, ";V; " , ";H; "}" 
1080 PRINT " >1 3 0 CALL KEY(0,K,S)" 
10 90 PRINT " > 14 0 IF K=68 THEN H= H+ 2 

1100 PRINT .. > 150 IF K=83 THEN H=H-2 

1110 PRINT " > 160 IF K=88 THEN V=V+2 

11 20 PRINT " ) 170 IF K=69 THEN V= V-2 

1130 PRINT " ) 180 CALL MOTION ( #l,V,H 
) " 

114 0 P RINT " >190 GOTO 130" 

1150 PRINT . . PRINT .. PRINT .. 
NT .. PRINT 

1155 DISPLAY AT(21,3)I"A - ERASE 
{3 SPACES}Q - QUIT" 

PRI 

1156 CALL KE Y (0, K, STl I I IF ST=0 THE 
N 11 5 6 

1157 IF K= 81 THEN GOTD 990 
1158 IF K~65 THEN GOTD 100 
1159 GOTQ 1156 
1160 Cl=Cl+l II IF Cl > 16 THEN 1180 
1170 CALL COLDR(#I,Cl)11 GOTO 780 
1180 Cl=2 II CALL COLDR(#I,Cl)1 I GO 

TO 780 
1200 REM SCREEN COLOR CHANGE 
1 210 SC=SC+l I I IF SC=17 THEN SC=2 
1220 CALL SCREEN(SC)II RETURN 0 
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)ll)ll)ll)ll 
ATARI'ATARI' ATARI'ATARI 

______ INTRODUCING ... 

, ------~ ~MIZ+ 

The IIIlIIt User frirndtr lllliI M.l"'ltfIItftl prof'lIII 

lQiwllle! It f'ItII.bs JIIIID u"lac JQlI rKIIfd, bID 
CJ otfIrI tdlec:tion$.....l.imit!d only by )'OUI inwp"'ticII! 

Store 500-2000 files I disk-Fast machine 
language sorts- Works on single or double­
density fOlmat- Auto-deletes duphcates­
Print disk dlleclory- Official Slate 
abbreviations built in- Special cod ing 
fealure- Re-Iabel fields lor unlimited use­
Merge files -Create sub·fifes- Search files 
00 aoy field-Prillt labels/File copy- More! 

NEW!!! From Atari 

Colorful, 
Scrolling 
Screen 

____ d(~ .~ 
-~ . ~ Super 

---",c. Speedway 
. -'" /' Action 

POLE $44.90 

POSITION Reg$4995 
• 16K Cartridge 

~W~~Y~£~I~~~~~ ~,. 
* OVER 1000 items for your .......... , A~'·l"·" " " '-

ATARI! ./J '-":;.-". 
Includrng product descriptions 

• EPSON • PERCOM ArAR/" 
• BRODERBUND • APX ro,;'; "'"'''' ... --... ~EIS.., 
• ROKLAN • ON·LlNE '- ~"",,'6CIJ 
• DATASOFT • ATARI' ~-_ ...... 
• ADVENTURE INrL '. '-'':.~: ~'''' 
• SYNAPSE. VISICALC • Much More 

* We handle only ATARI compatible 
hardware & software ... so we know 
what works best! CALL US FIRST!!! 

An IOteresling Protect You r Investment 
vallatlon on the DUST COVERS Chmb & Jump 

game ' • Durable Brown Vinyl 

From 
• 410 • 400 • 800 • 810 

SY NA PSE Please Specify $8.95 ea. 

* Top·Ten Programs * 
l.lanon 6. Astro Chase 

Disk.Tape·S35.10 DIsk.Tape·S26.90 

Curse Multiple Screens 
2. Donkey Kong 7. QIX 

c" t·$44.90 c"t·SJ9.50 
Great Graphics 3. Dig Dug 8. War Out 

32K Tape. Disk Action·Adventure c,n·SJ9.50 Dlsk·S31 50 
4. Necromancer 9. MonkerWrench II Multiple Player.; Dlsk.T ape·S31.50 c"t·S54.00 

$31.50 Reg.$34 95 5. Football 10. Defender 
Dlsk.Tape·S2B.90 c"t·\J9.50 

CREDIT CARD ORDERS· 
TOLL FREE 1·800-452·8013 

• Master Card 
- American 

Express (ORDERS DNLY · Foc Information (503)683·6620 
Shipping & Handling: UPS or PARCEL POST $2.00 

UPS Ai< (48 hr. Delivery!) 53.90 -Visa 

~
CQMPUTER 2160W.llthAve. 

"0 Eugene, OR 97402 
o pALACE ~;';;'~,<w'" (503)683-6620 



Atari Menu Buttons
Joseph D. Korman

77ms utility streamlines the menu selection process by

using the OPTION, SELECT, and START keys. The

resulting program can be stored on tape or disk and can

then be used as the beginning of new progra?ns requiring

menu selections.

After catching the programming bug and

purchasing an Atari 800,1 began to write custom

programs for home use. These included checking

account, household inventory, telephone book,

and the like. In all the programs, the menus ended

with an input statement requesting the code for

the desired choice. For example:

D. ENTER DEPOSIT

C. ENTER CHECKS

L. LIST CHECKS

S. SAVE REVISED DATA

ENTER NEXT FUNCTION:?

After input of the variable, the program would

run a series of IF tests to determine the choice

and proceed to the indicated line number for ex

ecution. Although the programs worked well, I

felt that something was missing to streamline the

selection process. I found the answer in James

Brunn's article in COMPUTEI's First Book of Atari.

The article included information about using the

OPTION / SELECT / START buttons on the 800

keyboard.

The menu create utility is actually a skeleton

of a program designed to let the user move the

cursor to each of the menu options by pressing

the OPTION key. Once the cursor is at the line of

the desired option; the SELECT key is used to

move the program execution to the appropriate

line. After the skeleton is loaded, the titles and

option names should be changed to reflect the

requirements of the new program. After this is

done, the programmer need only enter the logic

of the options and commands to return to the

menu after their execution.

The following program provides ten options

starting on line five (5) and printing on each odd

line. The user may add more selections to this

column and may add a second column to the right

side of the screen. If this is done, some changes

in the cursor movement logic will be required.

This will allow the user to make truly custom

menus for the Atari 400/800 programs.

The -] is printed in reverse mode and moves

down each time the OPTION button is pressed.

The menu created by this program looks like

this on the screen:

"TITLE OF MENU"

-] ITEM1

ITEM 2

ITEM 3

ITEM 4

ITEM 5

ITEM 6

ITEM 7

ITEM 8

ITEM 9

ITEM 10

Each time the OPTION button is pressed, the

arrow moves down the menu one position.

Holding the OPTION button causes the arrow to

continuously move from top to bottom and jump

back to the top. The operator releases the button

when the arrow is adjacent to the desired option.

The SELECT button is then pressed to execute

that part of the program.

Menu Buttons

10 GRAPHICS

R 1,2,0

11 POKE 752,

20

0:SETCOLOR 2,2,8:SETCOLO

21

22

23

24

25

POSITION

POSITION

POSITION

POSITION

POSITION

POSITION

12,1:?

3: ?

5: ?

7: ?

9: ?

11 :?

C3

£3

SPACES}ITEM

SPACES}ITEM

SPACES}ITEM

SPACES}ITEM

1 "

2"

3"

4"

SPACESMTEM 5

26 POSITION 2,13:? "<3 SPACES5ITEM 6

27 POSITION 2,15:? "{3 SPACES}ITEM 7

28 POSITION 2.17:? "<3 SPACES}ITEM 8

29 POSITION 2,19:? "<3 SPACES}ITEM 9

30 POSITION 2,21:? "C3 SPACES}ITEM 1

0"

31 REM POSITION ENTRIES ON ALL LINES

TO INCREASE THE NUMBER OF SELECT

IONS

35 POSITION 2,3:L=3:? " B2"

40 IF PEEK(5327 9)=3 THEN 50

41 IF PEEK(53279>=5 THEN 60

42 IF PEEK(53279)=6 THEN RUN

43 GOTO 40

50 REM i»i^:Li»^n:ri]^«

51 POSITION 2,L

52 ? "
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Atari Menu Buttons 
Joseph D. Kormon 

This utility streamlines the menu selection process by 
using the OPTION, SELECT, and START keys. Ti,e 
resulting program can be stored on tape or disk and can 
then be used as the beginning of new programs requiring 
menu selections. 

After catching the programming bug and 
purchasing an Atari 800, I began to write custom 
programs for home use. These included checking 
account, household inventory, telephone book, 
and the like. In all the programs, the menus ended 
with an input statement requesting the code for 
the desired choice. For example: 

D . ENTER DEPOSIT 
C. ENTER CHECKS 
L. LIST CHECKS 
S. SAVE REVISED DATA 
ENTER NEXT FUNCTION:? 

After input of the variable, the program would 
run a series of IF tests to determine the choice 
and proceed to the indicated line number for ex­
ecution. Although the programs worked well, I 
felt that something was missing to streamline the 
selection process. I found the answer in James 
Brunn's article in COMPUT£!'s First Book a! Atari . 
The article included in fo rmation about using the 
OPTION / SELECT / START buttons on the 800 
keyboard. 

The menu create utility is actually a skeleton 
of a program designed to let the user move the 
cursor to each of the menu options by pressing 
the OPTION key. Once the cursor is a t the line of 
the desired option; the SELECT key is used to 
move the program execution to the appropriate 
line. After the skeleton is loaded, the titles and 
option names should be changed to reflect the 
requirements of the new program . After this is 
done, the programmer need only enter the logic 
of the options and commands to return to the 
menu after their execution. 

The following program provides ten options 
starting on line five (5) and printing on each odd 
line. The user may add more selections to this 
column and may add a second column to the right 
side of the screen. If this is done, some changes 
in the cursor movement logic will be required. 
This will allow the user to make truly custom 
menus for the Atari 400/800 programs. 

The -j is printed in reverse mode and moves 
down each time the OPTION button is pressed. 

The menu crea ted by this program looks like 
this on the screen: 

"TITLE OF MENU" 
-I ITEM 1 

ITEM 2 
ITEM 3 
ITEM 4 
ITEMS 
ITEM 6 
ITEM 7 
ITEMS 
ITEM 9 
ITEM 10 

Each time the OPTION button is pressed , the 
arrow moves down the menu one position. 
Holding the OPTION button causes the arrow to 
continuously move from top to bottom and jump 
back to the top . The operator releases the button 
when the arrow is adjacent to the desired option. 
The SELECT button is then pressed to execute 
that part of the program . 

Menu Buttons 
1 REH !:HiI 11.13-1 .. ; ........... . 
Ie GRAPHICS e,SETCOL OR 2,2,8 , SETCOLO 

R 1,2,O 
11 POKE 752,1 
28 POSITION 12,1: ? ........ .,_;1#11:[1" 
21 POSITION 2,3:7 "{3 SPACES}ITEM 1 " 
22 POSITION 2,5 : ? "{3 SPACES}ITEM 2" 
23 POSITION 2,7 : ? "{3 SPA CES}ITE M 3" 
24 POSITION 2,9:? "{3 SPACES}ITEM 4" 
25 POSITION 2 , II: ? "{3 SPACES}ITEM S 

26 POSITION 2,13:? "{3 SPACES}ITEM 6 

27 POSITION 2,15 : ? "{3 SPACES}IT E M 7 

28 POSITION 2,17:? "{ 3 SPACES}ITEM 8 

29 POSITION 2,1 9:7 "{ 3 SPACES}ITEM 9 

3e POSITION 2,21: ? " {3 SPACES}ITEM 1 
e" 

31 REM POSITION ENTRIES ON ALL LINES 
TO INCREASE THE NUMBER OF 

IONS 
35 POSITION 2,3:L=3 : ? "R.}" 
4e IF PEEK(53279)=3 THEN se 
41 IF PEEK(S3279)=S THEN 6e 
4 2 IF PEEK(S3279)=6 THEN RUN 
4 3 GOTO 4e 
50 REM 1;131 II .. ..., .. ·JII •• 
51 POSITION 2,L 
52 ? " 

SELECT 
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THEY CAN'T BLAST THEIR WAY OUT

OF THIS ONE WITHOUT LEARNING!

METEOR MULTIPLICATION

49x2

.^^^1 ^^H R^^ ■.- ■ ^^

HITS1 MISSES 0
In this game you have to be able to multiply correctly to save !he

star station Kids call it fun. We call it METEOR MULTIPLICATION

It's one of 12 exciling and colorful educational software programs

developed by DLM that we've named Arcademic Skill Builders.

Unlike Other games on !he market, these require that a child learn

something useful while having lun. They also feature variable

levels of difficulty, speed, and running time. A child never out

grows DLM software!

Our programs have been extensively field-tested. DLM is com

mitted to quality. We even offer a 100D.bNO RISK GUARANTEE

If in 30 days the software isn't everything we say. send it back for a

lOOTo refund1

Yes, please send me the software packages checked below!

Arcademic Skill Builders in Math

□ Apple II- & Apple lie D AtariSOO D IBM PC □ Commodore 64

□ ALIEN ADDITION
Age 6 and up

addition ol numbers 0-9 $34.00

□ minus mission
Age6Hndup— subtraction

of numbers 0-9 334.00

□ ALLIGATOR MIX
Age6andup addilion &

subtraction of

nnmbersO-9 $34.00

□

D

METEOR MULTIPLICATION

Age Sand up— multiplication

olnumbersO-9 $34.00

DEMOLITION DIVISION

Age 8 and up—division of

numbers with answers 0-9 S34.00

□ DHAGONMIX
Age 8 and up — multiplication &

division of numbers

wiih answers 0-9 $34.00

Arcademic Skill Builders in Language Arts

D Apple 11+ & Apple Me

□ VERB VIPER
Age 7 and up

subject'verb agre

□ WORD MAN
Age 7 and up

long and ahorl vowels

□ WORD INVASION
Atjc Band up

pads of speecb

D Check enclosed

Account Nurnber_

Signature

□ spelling wiz
Age 7 and up

eni S44:00 spelling demons S44.00

□ WORD RADAR
Age 7 and up

S44 00 maiehmgsigMwoids S44.00

D WORD MASTER
Age 8 and up — antonyms.

$44 00 synonyms, homonyms

□ visa

$44.00

□ MasterCard

(Required when using cccdii

Expiration Date

Cly

We even offer a

100°° NO RISK

GUARANTEE. If in

30 days the software

isn't everything we

say, send it back for

a i DO money-back

refund!

Zrp f

Sub Total .

Shipping &

Handling (8%) _

5% Sales Tax

ITe*as residents only)

Dollar Total

CALL TOLL FREE 800-527-4747
(irTe*asa00-d«-mi]

SEND TO.

Development! Learning Materials

P.O. Box 4000. One DLM Park

Allen. Texas 75002 AD090

53

54

55

56

L=L+2:REM USE L+l IF ENTRIES ARE

ON ALL LINES

IF L = 23 THEN L=3

POSITION 2,L:REM FOR TWO COLUMN M

ENU POSITION 21,L AND ADD LOGIC T

O RETURN TO LEFT COLUMN FROM BOT

RT

? "aj" : FOR T=i TO 40:NEXT T:REM U

SE HIGHER NUMBER TO SLOW «

57

60

61

62

63

64

65

66

67

68

69

70

71

72

GOTO 40

REM

IF

IF

IF

IF

IF

IF

IF

IF

IF

IF

IF

REM

B3S

L = 3

L = 5

L=7

L=9

L=l

L=l

1

3

L=15

L=l

L=l

L = 2

7

<?

1

L = 23

THEN

THEN

THEN

THEN

THEN

THEN

THEN

THEN

THEN

THEN

THEN

100

200

300

400

500

600

700

800

900

1000

L=3:G0T0 61

ADJUST THE ABOVE LOGIC FOR SI

NGLE L INE SELECTIONS AND DUAL COL

0:SETCOLOR l SETC0L

LOGIC FOR THE SELECTION

UMN MENUS

100 GRAPHICS

OR 1,1,8

1 10 POSITION

115 REM PUT

HERE

116 REM DON'T FORGET LOGIC TO RETURN

TO THE MAIN MENU AFTER THE SELE

CTION IS COMPLETED

REM CONTINUE FOR ALL OTHER SELEC

TIONS

FOR T=l TO 500:NEXT T:RUN

GRAPHICS 0:SETCOLOR 2,8,2:SETC0L

or i,a,8

POSITION 12,1:? " hidaSMMIiSlilarM'J"

FOR T=l TO 500:NEXT T:RUN

GRAPHICS 0:SETCOLOR 2,8,B:SETC0L

OR 1,8,2

POSITION 12,1:? " ktJ^M.'lllZMd:^-"

FOR T=l TO 500:NEXT T:RUN

GRAPHICS 0:SETCOLOR 2,4,8:SETC0L

OR 2,4,2

POSITION 12,1:? " h *daSM: LIJ.11:1 a :JE?"

FOR T=l TO 500:NEXT T:RUN

GRAPHICS 0:SETCOLOR 2,ll,8:SETC0

LOR 2,11,2

POSITION 12,1:? " b*JaS»:tl]ZI=1a:m?"

FOR T=l TO 500:NEXT T:RUN

GRAPHICS 0:SETCOLOR 2,l,2:SETC0L

OR 1,1,8

POSITION 12,1:? " b*J*ZM:tl]SI;la:»5"

FOR T=l TO 500:NEXT T:RUN

GRAPHICS 0:SETCOLOR 2.S,2:SETC0L

OR 1,8,8

POSITION 12,1s? "fc*JaSM:tl]SUla:»5"

IF L=23 THEN L=3:G0T0 61

FOR T=l TO 500:NEXT T:RUN

GRAPHICS 0:SETCOLOR 2,8,8:SETC0L

OR 1,8,2

POSITION 12,1:

FOR T=l TO 500:NEXT

GRAPHICS 0:SETCOLOR

OR 2,4,2

POSITION 1

TO

117

120

200

210

220

300

310

320

400

410

420

500

510

520

600

610

620

700

710

715

720

B00

810

820

900

910

920

T:RUN

2,4,8:SETC0L

1:

FOR T=l i00:NEXT T:RUN

GRAPHICS 0:SETCOLOR 2,11

OLOR 2,11,2

12,1:? " b*daSW:il]

1000

1010 POSITION

8:SETC

1020 FOR T=l TO 500:NEXT T:RUN

THEY CAN'T BLAST THEIR WAY OUT 

In this game you ha ve to be able to mu lti ply correc t ly to save the 
star station . Kids call it fun . We call it METEOR MULTIPLICATION 
Irs one o f 12 exciting and colorfu l educational softwa re programs 
developed by DLM that we've named Arcademrc Sk ill Bui ll::!ers. 
Un like other games on the marke t. these requi re that a c hild learn 
something useful whil e having lun. They also feat ure variable 
levels o f difficult y, speed, and runn ing t ime. A child never out­
grows OLM software! 

Our programs have been ex tensively field-tested. OlM is com ­
milled Ie q uality. We even oller a 100% NO RISK GUARANTEE. 
If in 30 days the softwa re isn 't everyth mg we say. sen d ,\ back for a 
100% refund! 

Yes, please send me the software packages checked below! 
Arcademic Skill Builders in Math 

o Apple II .. & App le li e 0 AtariSOO 0 IBM PC 0 Commodore 64 

o ALIEN ADDITION 
Agn 6ano up 

o METEOR MULTI PLI CATION 
Age B arlO up-mu11 1phcatlOrl 

addition 01 numbers o·g $34.00 or rlumbersC·g $34.00 o 'MINUS MISSION 
Age 6 arlO up- subtrachon 

o DEMOLI TIO N DIVISION 
Age B and Up-d iVISion 0 1 

01 rlumbers o·g $34 .00 numbors wllhanswersO-g S34 .00 
o ALLIGATOR MIX o DRAG ON MI X 

Ago 6 pnd up- MdltiOrl g 
subtrac tion 01 

Age B and up - .mulllphcal,on 8. 
diVISion 0 1 numbers 

rlumbers O-g $34.00 With IInswers O-g $34 .00 

Arcademic Skill Builders In language Arts 
DApple 11+ & Apple li e 

o VERB VI PER 
Age 7 and up 
sublCC' / vcrbagroemen l $44 :00 

o 'NORD MAN 
Age 7 l1nd up 
long ana ShOr l vowelS $44 00 

o WORD INVA SION 

o SP ELLING WIZ 
Age 7 and UP 
spel ling (lemons 

o WORD RADAR 
Age 7 and up 
m/llCh lng Sight wOlas o WORD MASTER 

$44.00 

$44.00 

Age Blind up Age 8 and up- lIntonyms. 
parts o r speech $44 .00 synonyms. homonyms $44 .00 

o Check enclosed 0 VISA 0 MasterCard 
Accou nt Number ______________________________ ___ 

Signature Expi rati on Date ____ ___ 
(Requlfea when uSing Cledll cardl 

Name 

CHI' S,a:e 

A(la,ess 

l .p 

(Texas reSidents only) 

Dollar Tolal 

Phone 

CALL TOLL FREE 800-527- 4747 
(HI Texas 800-':42-4711 f 

SENDTQ: 
Developmenlal Lea rn ing Materials 
P.O. Box 4000. One DLM Park 
Allen , Texas 75002 AD090 

5 3 L=L+ 2 :REM USE L+I IF ENTRIES ARE 
ON ALL LINES 

54 IF L=23 THEN L= 3 
55 POSI TI ON 2 ,L:REM FOR TWO COLUMN M 

ENU POSITION 21,L AND ADD LOGIC T 
o RETURN TO LEFT CO LUMN FROM BOT 
RT 

56 ? ";t:l" : FOR T= I TO 40:NE XT T:REM U 
SE HIGHER NUMBE R TO SLOW ;t:l 

57 GOTO 40 
60 REM i#tiiiil.#ui.u;;lii"J 

61 IF L- 3 THEN 100 
62 IF L=5 THEN 200 
6 3 IF L=7 THEN 3 00 
64 IF L= 9 THEN 400 
65 IF L= II THEN 500 
66 IF L= 1 3 THEN 600 
67 IF L=15 THEN 700 
6B IF L= 17 THEN B00 
69 IF L= 19 THEN 900 
7 0 IF L=2 1 THEN 1 000 
71 IF L=2 3 THEN L = 3 :GOTO 6 I 
72 REM ADJUST THE ABOVE LOG I C FOR SI 

NGLE LINE SELECTIONS AND DUAL COL 
UMN MENUS 

100 GRAPHICS 0:SETCOLOR 2, 1 ,2 : S ETCOL 
OR 1, 1 , 8 

110 POS I T I ON 1 2 , 1: ? •.••• iiiiI;;.;III;;I.JiiiI·_." 
115 REM PUT LOGIC FOR THE SELECTION 

HERE 
116 RE M DON ' T FORGET LOGIC TO RETURN 

TO THE MAIN MENU AFTER THE SELE 
CTION IS COMPLETED 

117 REM CONTINUE FOR ALL OTHER SELEC 
TIONS 

120 FOR T=I TO 500:NEXT T:RUN 
200 GRAPHICS 0:SETCOLOR 2 ,8, 2 :SETCOL 

OR 1,8,8 
2 10 POS I T ION 1 2 , I: ? " ••• *;;.:III;;I;J*· ....... 
220 FOR T=I TO 500 :NE XT T:RUN 
3 00 GRAPHICS 0 : SE T COLOR 2 ,8,8:SETCOL 

OR 1,8, 2 
310 POS I T I ON 1 2, 1: 7 " ••• iiII;;.;III;;I;JiiI;_4" 
32~ FOR T=I TO 500:NEXT T:RUN 
400 GRAPHICS 0:SETCOLOR 2 ,4,8:SETCOL 

OR 2, 4, 2 
410 POS I T ION 1 2, 1: 7 It ••• iiI;. 1I1;I;JiiiI·W.I" 
420 FOR T = I TO 500 :NE XT T:RUN 
500 GRAPHICS ~ : SETCOLOR 2,11,8:SETCO 

LOR 2, 11 ,2 
510 POSITION 1 2,1 : 7 " ••• iiiII:;.III;oI.JiiI·,," 
520 FOR T=I TO 500:NEXT T:RUN 
600 GRAPHICS 0:SETCOLOR 2 ,1,2:SETCOL 

OR 1, 1,8 
610 P .OS I T I ON 1 2, I: ? ..... iiI:;.:lII;;loIiiI;_t" 
6 20 FOR T=I TO 500 :NE XT T:RUN 
700 GRAPHIC S 0:SETCOLOR 2, 8, 2 :SETCOL 

OR 1,8,8 
710 POSITION 1 2 , I: ? ..... iiI;;.II@;JiilI·_ .... 
715 IF L =23 THEN L= 3 : GOTO 61 
720 FOR T=I TO 500 : NEXT T , RUN 
80~ GRAPHICS 0 :SETCOLOR 2,8,B:SETCOL 

OR 1 , 8, 2 
810 POS I T I ON 1 2 , 1: ? " ••• #;;.;lil;;I.'iilI·_;·" 
820 FOR T= I TO 500: NE XT T:RUN 
900 GRAPHICS 0:SE T C OLO R 2 ,4,8:SETCOL 

OR 2, 4, 2 
910 POSITION 12 ,1 : 7 " ••• #;;.III:I;JiiiI·." 
920 FOR T=I TO 500:NE XT T:RUN 
1000 GRAPHICS 0:SETCOLOR 2, 11,8:SETC 

OLOR 2, 11 ,2 
1010 POS I T I ON 1 2, 1: ? ..... #:. tiJ;;I .J#;_l s 



All About The

Hardware Interrupt
Peter Marcotty

Using the hardzoare interrupt vector is not something

that you can learn by reading a user's manual. This

article defines it and discusses how to use it in your

machine language programs.

An interrupt is a hardware event. Every 60th of a

second, a clock inside the computer causes a

change in voltage on one of the pins of the 6502

chip (6510 if you have a 64). This change tells the

6502 to stop (interrupt) whatever it is doing, re

member how to get back to it, and go to the

machine language program pointed to by the

hardware interrupt vector (an address inside the

computer which points to the address of a machine

language program that normally "services" the

interruption).

Usually the vector sends the computer to a

program that updates the screen, looks at the

keyboard, and changes the value of TI$. (This is

the "servicing.") No matter what you are doing

in BASIC or machine language, the interrupt will

happen 60 times a second unless you specifically

turn it off.

Perhaps the most effective use of the interrupt

is that you can wedge a routine of your own into

the process, before it goes off to its regular house

keeping chores. Simply point the interrupt vector

to the beginning of your routine, do whatever

you want to do, and then send the computer to

where it usually goes.

In order for us to change the interrupt vector,

we must stop the hardware interrupt action al

together. If it tried to jump to the location pointed

to by the interrupt vector, and we had changed

only one byte of the two-byte vector (remember,

interrupts can happen at any time), we'd get some

very undesirable results.

Implementing The Interrupt
It will be helpful if you refer to the program for

your machine while reading this section.

The first line of your program should be the

SEI command. SEI stands for SEt Interrupt mask,

and it will stop the computer from interrupting

until you let it. After an SEI, you have about 0.009

seconds to change the interrupt vector before the

computer gets impatient and crashes. Fortunately,

this is plenty of time for our purposes. The next

four lines take the address of our program (both

the low and high byte) and put them in the

hardware interrupt vector. Next we have a CLI

(CLear Interrupt mask) which tells the computer

it can start performing interrupts again. Finally,

we have an RTS command which returns us to

BASIC.

The program does not finish running with

the RTS command; in fact, it's only just beginning.

Since the hardware interrupt vector now points

to our own routine, every 60th of a second our

main program will be run, almost without any

delay in whatever else we might be doing.

At the end of the routine that does the actual

work, we cannot return from wherever we were

called with a simple RTS. The screen has yet to be

updated, and the keyboard hasn't been checked

to see if any keys are down. We must JMP to the

location where the vector usually points. That's

where the servicing routine resides. The locations

of the hardware interrupt vector for various com

puters are given in the table.

The sample program should help you under

stand how your interrupt routines must be set up.

To turn off your interrupt-driven program,

you can change the pointer back to its original

value, or on the VIC and 64, simply hit RUN/STOP

and RESTORE.

The example programs simply take a look at

the contents of the memory location that shows

what key is currently being pressed and puts it in

the top left corner of the screen.

Two programs are given for each machine.

The first can be typed in with an assembler, and

the second is a hexadecimal dump to be entered

with a monitor. Both have exactly the same effects.

To RUN the programs on a PET, type SYS 826; on

a VIC or 64, SYS 828. The programs are located in

the second cassette buffer, a 192-byte-area of mem

ory that is usually safe for small machine language

programs.
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All About The 
Hardware Interrupt 

Pele r Morcot1y 

Using the hnrdwnre interrupt vector is not sOlllethil/g 
tlwt you can lenrn by rending n II ser's mnl/unl. This 
nrticle defines it nnd disC/lsses how to lise it ill YOllr 
mnchine Inngunge progmll1s. 

An inte rrupt is a hard wa re event. Every 60th of a 
second , a clock inside the computer causes a 
change in vo ltage on one of the pins of the 6502 
chip (6510 if yo u have a 64). This change tells the 
6502 to stop (interrupt) w hatever it is doing, re­
member how to get back to it, and go to the 
machine language program pointed to by the 
ha rdware inte rrupt vector (an address inside the 
computer which points to the address of a machine 
language program that normally "services" the 
interrup tion). 

Usually the vecto r sends the computer to a 
program that updates the screen, looks at the 
keyboard, and changes the value of TI$. (This is 
the "servicing.") No matte r what you a re doing 
in BASIC or machine language, the inte rrupt will 
happen 60 times a second unless you specifica lly 
turn it off. 

Perhaps the most effecti ve use of the interrupt 
is that you can wedge a routine of yo ur own into 
the process, befo re it goes off to its regular house­
kee ping chores. Simply poi nt the in terru pt vector 
to the beginning of your routine, do w hateve r 
you want to do, and then send the computer to 
where it usually goes. 

In order for us to change the in terrupt vector, 
we must s top the hard wa re interrupt action al­
together. [f it tried to jump to the loca tion pointed 
to by the interrupt vector, and we had changed 
only one byte of the two-byte vector (remember, 
interru pts ca n happen a t any time), we'd ge t some 
very undesirable results . 

Implementing The Interrupt 
It will be helpful if you refe r to the program fo r 
your machine w hile reading thi s section. 

The firs t line of your program should be the 
SEI command. SEI stands for SEt Interrupt masK, 
and it will s top the computer from interrupting 

until you le t it. After an SEC you have about 0.009 
seconds to change the interrupt vector before the 
compute r ge ts impatient and crashes. Fortuna tely, 
this is plenty of time fo r our purposes. The next 
fo ur lines take the address of our program (both 
the low and high byte) and put them in the 
ha rd wa re interrupt vector. Next we have a CLI 
(CLea r Interrup t mask) which tells the computer 
it can sta rt performing interrupts aga in . Fina lly, 
we have an RTS command which returns us to 
BASIC. 

The progra m does not fini sh running with 
the RTS command; in fac t, it' s only just beginning. 
Since the ha rd wa re inte rrupt vector now points 
to our own routine, every 60th of a second our 
main program will be run, almost without any 
delay in w hateve r else we might be doing. 

At the end of the rou tine tha t does the actual 
work, we cannot return from wherever we were 
called with a simple RTS. The screen has yet to be 
upda ted , and the keyboard hasn ' t been checked 
to see if any keys are down . We must JMP to the 
loca tion where the vector usually poi nts. That's 
w here the servicing routine resides. The locations 
of the hard wa re interrupt vector fo r various com­
pute rs a re given in the ta ble. 

The sample program should help you under­
stand how your in terrupt routines must be set up . 

To turn off your interru pt-drive n program, 
you can change the pointe r back to its original 
va lue, or on the VIC and 64, simply hit RUN/STOP 
and RESTORE. 

The exa mple programs simply take a look at 
the contents of the memory loca tion that shows 
w hat key is currently being pressed and puts it in 
the top left corner of the screen. 

Two p rograms are given for each machine. 
The first can be typed in w ith an assembler, and 
the second is a hexadecimal dump to be entered 
with a monitor. Both have exactly the same effects . 
To RUN the programs on a PET, type SYS 826; on 
a VIC or 64, SYS 828. The programs a re loca ted in 
the second cassette buffer, a 192-byte-area of mem­
ory that is usually safe for small machine language 
programs. 
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Note that interrupt-driven programs will

interfere with the normal operation of LOAD and

SAVE commands.

Interrupt Memory Locations

The hardware interrupt on the 64 and VIC works in

exactly the same way as on the PET, although memory

locations will be different.

This table shows all the differences:

Location of

Hardware Interrupt Vector Points to

Upgrade PETs 144-145 <S90-$91) $E62E

4-OPETs 144-145 ($90-$91) $E455

64 788-789 ($314-$315) $EA31

VIC 788-789 ($315-$315> $EABF

Program 4

2

4:

6:

10:

20:

30:

40:

50:

60:

70:

80:

90:

95:

97:

1000:

033C

033C

033C

033D

033F

0342

0344

0347

0348

0349

034B

034E

0350

: 0353

: Hardware Interrupt Routine -VI1

78

A9

8D

A9

8D

58

60

A5

8D

A9

8D

4C

49

14

03

15

CB

00

00

00

BF

03

03

IE

96

EA

.OPT

*=

;VIC VERSION

SEI

LDA

STA

LDA

STA

CLI

RTS

LDA

STA

LDA

STA

JMP

P4,00

5033C

#549

$314

#?03

$315

203

$1E00

#0

$9600

$EABF

DISABLE INTERRUPTS

LOAD LOW BYTE OF ROUTINE IN LINE 80

STORE LO BYTE OF INTERRUPT VECTOR

LOAD HI BYTE OF ROUTINE IN LINE 80

STORE HI BYTE OF INTERRUPT VECTOR

REENABLE INTERRUPT

RETURN

LOAD CURRENT KEY PRESSED

STORE IT ON THE SCREEN

SET COLOR TO BLACK

C*

PC IRQ SR AC XR YR SP

B780 E455 2C 34 3A 9D FA

033C 78 A9 49 8D 14 03 A9 03

0344 8D 15 03 58 60 A5 CB 8D

034C 00 IE A9 00 8D 00 96 4C

0354 BF EA 49 56 2E 36 34 2E

Interrupt Applications

Eric Brandon, Editorial Programmer

Interrupts can be used in many different

applications, but the two most common are

within utilities and games.

Because an interrupt-driven program is

in the "background" of whatever the user is

doing, it is ideal for applications where we

want to do something concurrent with the

normal operation of the computer. Good

examples of this are found in "Marquee"

(COMPUTE!, February 1981), which displays a

message across the top of the screen as a sort

of electronic "string around your finger,"

and "Realtime Clock" (COMPUTE!, January

1982), which displays ^he time in a corner of

the screen to remind you to stop playing

Alien Zap and go to bed.

Other uses for interrupt-driven utilities

are programs which constantly check which

keys are pressed and act accordingly. My

favorite from this class is "Keyprint"

(COMPUTE!, November/December 1980).

Whenever you hit the & and the shift simul

taneously, the computer freezes and sends

whatever is on the screen to the printer.

In games, interrupts can be used for

convenience or smoothness. Suppose you

want to write a space game which has a

moving starfield in the background. You

could worry about writing a program which

simultaneously moves your spaceship, the

mutant-ants, and the starfield around, or you

could use interrupts. It is a simple matter to

write a routine which moves some stars

around and to point the interrupt vector to

it. Now, you can write your game safe in the

knowledge that whatever is going on in your

program, those stars will keep floating by.

Best of all, when something holds up

your main program for a second or two, such

as a sound effect or an explosion, the back

ground won't freeze up but will keep moving,

making your game look "smoother" and

more professional. C
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Note that interrupt-driven programs will 
interfere with the normal operation of LOAD and 

. SA VE commands. 

Interrupt Memory Locations 
The hardware interrupt on the 64 and VIC works ill 
exactly the sa llie way as on the PET, although memon) 
locations will be different. 

This table shows all the differences: 

Location of 
Hardware Interrupt Vector 

Upgrade PETs 144-145 (S90-$91) 
4.0 PETs 144-145 ($90-$91) 
64 788-789 ($314-$315) 
VIC 788-789 ($315-$315) 

Points to 

SE62E 
SE455 
$EA31 
$EABF 

Program 4: Hardware Interrupt Routine - VIC Version 
2 
4: 033C _OPT P4,00 
6: 033C .~ $033C 

;VIC VERSION 
10: 033C 78 SEI 
20: 0330 A9 49 LOA #$49 
30: 033F 80 14 03 STA $314 
40: 0342 A9 03 LOA #$03 
513: 13344 80 15 03 STA $315 
60: 13347 58 CLI 
70: 0348 60 RTS 
80: 13349 A5 C8 LOA 2133 
90: 034B 80 130 lE STA $lE00 
95: 034E A9 013 LOA #13 
97: 0350 80 00 96 STA $9600 
101313: 13353 4C BF EA JMP $EABF 

C' 
PC IRQ SR AC XR YR SP 

-; B781!l E455 2C 34 3A 90 FA 

- - 033C 78 A9 49 80 14 133 A9 03 
- : 0344 80 15 03 58 613 A5 CB 80 
- - 034C 013 lE A9 00 80 00 96 4C 
- : 13354 BF EA 49 56 2E 36 34 2E 

Interrupt Applications 
Eric Brandon. Editorial Programmer 

Interrupts ca"n be used in many different 
applications, but the two most common are 
within utilities and games. 

Because an interrupt-driven program is 
in the "background" of whatever the user is 
doing, it is ideal for applications where we 
want to do something concurrent with the 
normal operation of the computer. Good 
examples of this are found in "Marquee" 
(COMPUTE!, February 1981), which displays a 
message across the top of the screen as a sort 
of electronic "string around your finger," 
and "Realtime Clock" (CQMPUTE!, January 
1982), which displays the time in a corner of 
the screen to remind you to stop playing 
Alien Zap and go to bed. 

Other uses for interrupt-driven utilities 
are programs which constantly check which 
keys are pressed and act accordingly. My 
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; DISABLE INTERRUPTS 
;LOAD LOW BYTE OF ROUTINE IN LINE 80 
;STORE LO BYTE OF INTERRUPT VECTOR 
;LOAD HI 8YTE OF ROUTINE IN LINE 80 
; STORE HI BYTE OF INTERRUPT VECTOR 
;REENABLE INTERRUPT 
; RETURN 
;LOAD CURRENT KEY PRESSED 
; STORE IT ON THE SCREEN 

;SET COLOR TO BLACK 

favorite from this class is "Keyprint" 
(COMPUTE!, NovemberlDecember 1980) . 
Whenever you hit the & and the shift simul­
taneously, the computer freezes and sends 
whatever is on the screen to the printer. 

In games, interrupts can be used for 
convenience or smoothness. Suppose you 
want to write a space game which has a 
moving starfield in the background. You 
could worry about writing a program which 
simultaneously moves your spaceship, the 
mutant<lnts, and the starfield around, or you 
could use interrupts. It is a simple matter to 
write a routine which moves some stars 
around and to point the interrupt vector to 
it. Now, you can write your game safe in the 
knowledge that whatever is going on in your 
program, those stars wiU keep floating by. 

Best of all, when something holds up 
your main program for a second or two, such 
as a sound effect or an explosion, the back­
ground won't freeze up but will keep moving, 
making your game look "smoother" and 
more professional. 0 
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D.E.S.-SOFT
a division of

DES-Daia Equipment Supply Corp.

ZARCON
By Steven Prentiss

Destined to be one of the best arcade style games

on commodore computers.Can you in your

Zarcon Fighter shoot all the alien formations

while flying through an asteriod field!

5 Levels of excitement

Joystick required

Vic-20 cassette 9.95

Commodore 64 cassette 9.95

SHROOMS
Subterranean Encounter

By Michael Koberstein

Inner Earth has invaded the surface world. The

mutant spiders and the moles have taken

humans captive and changed them into mus-

srooms. To rescue them you must enter the

caverns. You are their only hope. Good Luck!

Vic-20 & 8K Expander,-Joystick-cass 9.95

SPHINX

3-D ADVENTURE

By Cory Christensen

You the Adventurous Explorer are looking for

the lost treasure of the Sphinx. It is rumored to

be in the Ancient Pyramid of RA. Beware of

deadly traps and hidden passage ways.

Commodore 64-cassette 9.95

You are the commander of squadron of laser

ships. It is your duty to defend the cities of earth

against incoming alien attack. Spectacular Hi-

Res graphics and machine code for super fast ac

tion.

Joystick Vic-20 cassette 9.95

SEE YOUR LOCAL DEALER TO SEE OUR FINE PRODUCTS

Dealer inquiries invited Software Distribution Available Programs wanted

(714)

778-5455

Data Equipment Supply Corp.

8315 Firestone Blvd., Downey, CA 90241

(213)

923-9361

VIC-20". COMMODORE'", COMMODORE 64", and CBM" are trademarks of Commodore Business Machines, inc.

D.E.S.-SOFT ™ 
a d ivision 01 

DES· Data Equipment Supply Corp . 

ZARCON 
By Steven Prentiss 

Destined to be one of the best arcade style games 
on commodore computers. Can you in your 
Zarcon Fighter shoot all the alien formations 
while flying through an asteriod field! 

5 Levels of excitement 
Joystick required 
Vic-20 cassette 
Commodore 54 cassette 

SHROOMS 
Subterranean Encounter 

By Michael Koberstein 

Inner Earth has invaded the surface world. The 
mutant spiders and the moles have taken 
humans captive and changed them into mus­
srooms. To rescue them you must enter the 
caverns. You are their only hope. Good Luck! 
Vic-20 & 8K Expander,-Joystick-cass 9.95 

SPHINX 
3-D ADVENTURE 

By Cory Christensen 

9.95 
9.95 

You the Adventurous Explorer are looking for 
the lost treasure of the Sphinx. It is rumored to 
be in the Ancient Pyramid of RA. Beware of 
deadly traps and hidden passage ways. 
Commodore 54-cassette 9.95 

You are the commander of squadron of laser 
ships. It is your duty to defend the cities of earth 
against incoming alien attack. Spectacular Hi­
Res graphics and machine code for super fast ac­
tion . 
Joystick Vic-20 cassette 9.95 

SEE YOUR LOCAL DEALER TO SEE OUR FINE PRODUCTS 
Dealer Inquiries invited Software Distribution Available Programs wanted 

(714) 0 Data Equipment Supply Corp. (213) 
nS-5455 ES 8315 Firestone Blvd., Downey, CA 90241 923-9361 

VIC·20"', COMMODORE"', COMMODORE 64''', and CBM'" are trademarks 01 Commodore Business Machines, Inc. 



Program 1: Hardware Interrupt Routine - 4.0 BASIC Version (4032,8032)

4:

6:

10:

20:

30:

40:

50:

60:

70:

80:

90:

1000:

033A

033A

033A

033B

033D

033F

0341

0343

0344

0345

0347

034A

78

A9

85

A9

85

58

60

A5

8D

4C

45

90

03

91

97

00 80

5 5 E4

.OPT

*=

P4,00

$033A

;PET 4.0 VERSION

SEI

LDA

STA

LDA

STA

CLI

RTS

LDA

STA

JMP

#$45

$90

#$03

$91

151

$8000

$E455

DISABLE INTERRUPTS

LOAD LOW BYTE OF ROUTINE IN LINE 80

STORE LO BYTE OF INTERRUPT VECTOR

LOAD HI BYTE OF ROUTINE IN LINE 80

STORE HI BYTE OF INTERRUPT VECTOR

REENABLE INTERRUPT

RETURN

LOAD CURRENT KEY PRESSED

STORE IT ON THE SCREEN

C*

PC IRQ SR AC XR YR SP

B780 E455 2C 34 3A 9D F8

033A 78 A9 45 85 90 A9 03 85

0342 91 58 60 A5 97 8D 00 80

034A 4C 55 E4 30 2C 30 30 3F

Program 2: Hardware Interrupt Routine - Upgrade ROM Version (3016, 3032)
2

4:

6:

10

20

30

40

50

60

70

80

90

1000:

033A

033A

033A

033B

033D

033F

0341

0343

0344

0345

0347

034A

78

A9

85

A9

85

58

60

A5

8D

4C

45

90

03

91

97

00 80

2E E6

.OPT

* =

;PET UPGRADE

SEI

LDA

STA

LDA

STA

CLI

RTS

LDA

STA

JMP

P4,00

$033A

(2.0)

#?45

$90

#$03

$91

151

$8000

$E62E

VERSION

;DISABLE INTERRUPTS

;LOAD LOW BYTE OF ROUTINE IN LINE 80

;STORE LO BYTE OF INTERRUPT VECTOR

;LOAD HI BYTE OF ROUTINE IN LINE 80

;STORE HI BYTE OF INTERRUPT VECTOR

•REENABLE INTERRUPT

;RETURN

;LOAD CURRENT KEY PRESSED

;STORE IT ON THE SCREEN

C*

PC IRQ SR AC XR YR SP

B780 E455 2C 34 3A 9D FA

033A 78 A9 45 85 90 A9 03 84

0342 91 58 60 A5 97 8D 00 80

034A 4C 2E E6 30 2C 30 30 3F

Program 3: Hardware Interrupt Routine-64 Version

4:

6:

10:

20:

30:

40:

50:

60:

70:

80:

90:

95:

97:

1000:

033C

033C

033C

033D

033F

0342

0344

0347

0348

0349

034B

034E

0350

0353

78

A9

8D

A9

8D

58

60

A5

8D

A9

8D

4C

49

14

03

15

CB

00

01

00

31

03

03

04

D8

EA

.OPT

*=

;64 VERSION

SEI

LDA

STA

LDA

STA

CLI

RTS

LDA

STA

LDA

STA

JMP

P4,00

$033C

#$49

$314

#$03

$315

203

$0400

#1

$D800

$EA31

DISABLE INTERRUPTS

LOAD LOW BYTE OF ROUTINE IN LINE 80

STORE LO BYTE OF INTERRUPT VECTOR

LOAD HI BYTE OF ROUTINE IN LINE 80

STORE HI BYTE OF INTERRUPT VECTOR

REENABLE INTERRUPT

RETURN

LOAD CURRENT KEY PRESSED

STORE IT ON THE SCREEN

SET COLOR TO WHITE

PC IRQ SR AC XR YR SP

B780 E455 2C 34 3A 9D FA

033C 78 A9 49 8D 14 03 A9 03

0344 8D 15 03 58 60 A5 CB 8D

034C 00 04 A9 01 8D 00 D8 4C

0354 31 EA 49 56 2E 34 2E 30

Program 1: Hardware Interrupt Routine - 4.0 BASIC Version (4032, 8032) 
2 
4: 033A .OPT P4 , OO 
6 : 033A *= $033A 

iPET 4.0 VERSION 
10: 033A 78 SEI ; DISABLE INTERRUPTS 
20: 033B A9 45 LDA #$45 ;LOAD LOW BYTE OF ROUTINE IN LINE 80 
30 : 033D 85 90 STA $90 ;STORE LO BYTE OF INTERRUPT 
40 : 033F A9 03 LDA #$03 ; LOAD HI BYTE OF ROUTINE IN 
50: 0341 85 91 STA $91 ; STORE HI BYTE OF INTERRUPT 
60: 0343 58 CLI ;REENABLE INTERRUPT 
70 : 0344 60 RTS ; RETURN 
80: 0345 A5 97 LDA 151 ;LOAD CURRENT KEY PRESSED 
90: 0347 8D 00 80 STA $8000 ;STORE IT ON THE SCREEN 
1000: 034A 4C 55 E4 JMP $E455 

C* 
PC IRQ SR AC XR YR SP 

· . B780 E455 2C 34 3A 9D F8 

· : 033A 78 A9 45 85 90 A9 03 85 
· . 0342 91 58 60 A5 97 8D 00 80 
· : 034A 4C 55 E4 30 2C 30 30 3F 

Program 2: Hardware Interrupt Routine - Upgrade ROM Version (3016, 3032) 
2 
4 : 033A .OPT P4 , OO 
6: 033A *= $033A 

;PET UPGRADE (2.0) VERSION 
10: 033A 78 SEI ;DISABLE INTERRUPTS 

VECTOR 
LINE 80 
VECTOR 

20: 033B A9 45 LDA #$45 ;LOAD LOW BYTE OF ROUTINE IN LINE 80 
30: .033D 85 90 STA 
40: 033F A9 03 LDA 
53 : 0341 85 91 STA 
60 : 0343 58 CLI 
70: 0344 60 RTS 
80 : 0345 A5 97 LDA 
90 : 0347 8D 00 80 STA 
1000 : 034A 4C 2E E6 JMP 

C* 
PC IRQ SR AC XR YP. SP 

· , B780 E455 2C 34 3A 9D FA 

.: 033A 78 A9 45 85 90 A9 03 84 

.: 0342 91 58 60 A5 97 8D 00 80 

. : 034A 4C 2E E6 30 2C 30 30 3F 

$90 ;STORE LO BYTE OF INTERRUPT 
#$03 ;LOAD HI BYTE OF ROUTINE IN 
$91 ; STORE HI BYTE OF INTERRUPT 

r REENABLE INTERRUPT 
; RETURN 

151 ;LOAD CURRENT KEY PRESSED 
$8000 ; STORE IT ON THE SCREEN 
$E62E 

Program 3: Hardware Interrupt Routine - 64 Version 
2 
4 : 033C .OPT P4 , OO 
6: 033C *= $033C 

;64 VERSION 
10: 033C 78 SEI ; DISABLE INTERRUPTS 

VECTOR 
LINE 80 
VECTOR 

20: 033D A9 49 LDA #$49 ;LOAD LOW BYTE OF ROUTINE IN LINE 80 
30: \l33F 8D 14 03 STA $314 ;STORE LO BYTE OF INTERRUPT VECTOR 
40: 0342 A9 03 LDA 1$03 ;LOAD HI 8YTE OF ROUTINE IN LINE 80 
50: 0344 8D 15 03 STA $315 ; STORE HI BYTE OF INTERRUPT VECTOR 
60: 0347 58 CLI ;REENABLE INTERRUPT 
70: 0348 60 RTS ; RETURN 
80: 0349 A5 CB LDA 203 ;LOAD CURRENT KEY PRESSED 
90: 034B BD 00 04 STA $0400 ;STORE IT ON THE SCREEN 
95: 034E A9 01 LDA #l 
97: 0350 BD 0" DB STA $D800 ;SET COLOR TO WHITE 
1000: 0353 4C 31 EA JMP $EA31 

C* 
PC IRQ SR AC XR YR SP 

· . B780 E455 2C 34 3A 9D FA 

· : 033C 78 A9 49 8D 14 03 A9 03 

· : 0344 8D 15 03 58 60 A5 CB BD 

· : 034C 00 04 A9 01 8D 00 DB 4C 

· . 0354 31 EA 49 56 2E 34 2E 30 



Qcommodore
NEW COMMODORE PRODUCTS

The Executive 64 Coll

CBMC128-80 S 795

CBM BX7OO 2990

B Series Softwore Call

CBM 1520 Plotter; 169

CBM 1526 Printer 349

SOFTWARE FOR CBM 64S

BUSINESS

Word Processing (WordPro 3+) S 69

Quick Brown Fox 56

Writers Assistant 99

Spell Master 75

Calc Result 125

Busicalc II 95

Spread Sheet Assistant 99

Data Manager 70

M File (merge with WordPro) 89

Info Mast 139

64 Mailing List 28

The Manager 50

Home Accountant (continental) 75

Finance Assistant 45

Stock (investment analysis) 80

Agricultural Management Call

General Ledger, A/R, A/P, P/R, Inv... Call

RECREATION

Assembler Package (cassette or disk,

compiled, includes editor, loader,

disassembler) 39

Sprite Master (access) 30

Neutral Zone (access) 35

Space Belt 19

Pet Emulator 30

Coco II (build your own games) 40

Vic Tree (programmers utilities) 75

Micro-Term (save to printer.disk) 39

Hesmon 35

Synthesojnd 45

Gothmogs Lair 30

Road Toad 15

Commodore Games Coll

INTERFACES & ACCESSORIES

80 Column Expander $ 159

VIC 1600 Modem 95

VIC 1650 (auto answer, auto dial)... 150

VIC 1525 Graphic Printer 225

VIC 1530 Datasette Recorder 65

VIC 1541 Disk Drive 249

VIC Switch (connect 8 64's or Vies

to printer, dd) 149

PET-IEEE cable 33

IEEE-IEEE coble (2m) 49

Parallel Interface (Epson, Okidota,

IDS, NEC) 70

Programmers Reference Guide 18

Verbatim Diskettes (10 per box) 26

Hes Modem 75

ADA 1450 149

ADA 1800 (new) 129

Numeric Keypad 65

VIC PRODUCTS & ACCESSORIES

8K RAM Memory Expansion Cartridge ... $ 40

16K RAM 70

24KRAM 105

VIC 3 Slot Expander 27

VIC 6 Slot Expander 70

Cassette Interface 30

Gorf (64 also) 30

Omega Race 30

Arcade Joystick - Heavy duty w/2 firing

buttons! Great for the VIC or 64 25

Auto Clock 125

MONITORS-GREAT

RESOLUTION (64 OR VIC)

CBM 1701 Color Monitor $ 249

Amdek Color Plus 299

Panasonic TR-120 (w/speaker) 155

Panasonic CT-160 279

BMC (green screen) 95

Transtar 20 (high resolution

green phosphor) 129

Video/Audio Cable 15

PRINTERS - LETTER QUALITY

CBM 6400, 40 cps SI 450

Diablo 620, 25 cps 949

Transtar 140 (serial) 1395

Transtar 130, 16 cps (auto load,

wp features!) 769

NEC 3500 Series 1600

NEC 7700 Series 2350

PRINTERS - DOT MATRIX

CBM 8023, 150 cps/graphics $ 545

CBM 4023 Printer 395

Epson FX Printer, 160 cps 549

Epson MX-80 FT w/grattrax Call

Epson FX-100 859

Okidafa82A, 120 cps (serial

and parallel) 429

NEC 8023A (parallel) 429

Okidata 92 559

Star Gemini, 10 329

Star Gemini, 15 499

Transtar 315 (hi-res, color) 575

COMMODORE BUSINESS

SERIES
SuperPet (5 languages,

2 processors) S1059

CBM 8032 Computer, 80 Column ... 595

CBM Memory Expansion, 64K 259

CBM 8050, 1 mg. Dual Drive 995

CBM 8250, 2 mg. Dual Drive 1295

CBM D9060, 5 mg. Hard Disk 1995

CBM D9090, 7.5 mg. Hard Disk .... 2250

CBM 2031, 170K Single Drive (New) 395

DC Hayes Smart Modem 220

BUSINESS SOFTWARE-8032

WordPro 4* or 5* $ 309

InfoPro 219

Administrator 489

VisiCalc (expanded) 199

BPI A/R, G/L, Job Cost, Inventory,

Payroll ea.325

MasterCard, Visa,

Money Order, Bank Check

COD (add $5) accepted.

Add 3% surcharge tor credit cards.

In stock items shipped within 46 hours.

F.O.B, Dallas, Texas

All products shipped with manufacturer's warranty.

Prices are subject to change without notice.

TO ORDER

CALL TOLL FREE

800-527-4893

800-442-1048

(Within Texas)

Business Hours

Mon.-Fri. 8 to 6, Sot. 10-2

Write for free catalog.

GAME OF THE MONTH

Adventu-Writer (make your

own adventure games) Join the

Adventu-Writer Club $ 49

PRODUCT OF THE MONTH

INTERPOO (intelligent IEEE

RS232, serial interface

for VIC or C64) $ 179

SJB DISTRIBUTORS INC.

10520 Piano Rood, Sufte 206

Dallas, Texas 75238

(214)343-1328
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Cracking The Kerna
Peter Morcotty

What is the 64 Kernal? How is it available and how do

you use it? This article answers these questions and

summarizes each of the Kernal's routines - a real

machine language programmer's aid.

What if you want to write a machine language

(ML) program for the Commodore 64 that uses

the disk drive? Or what if you would like to have

your ML program print out to the printer? Where

do you begin?

First of all, when you're writing ML programs,

it is often helpful to use the routines that are al

ready part of the computer's operating system.

But sometimes these routines are buried in ROM

among countless other things and they can seem

impossible to find. For Commodore 64 users, the

Kernal simplifies the search. The Kernal is the 64

operating system and contains a collection of ex

tremely useful subroutines that are often quite

easy to use.

The wonderful thing about these routines is

the incredibly simple way to communicate with

them and the powerful results of such brief pro

gramming. Often all that is necessary to utilize

the subroutine is to load the accumulator (LDA)

with one number. Occasionally, a routine will call

for another preparatory subroutine to be called

first, but these setup routines are just as easy to

use.

Using the Kernal involves just these three

simple steps: 1) setting up, 2) calling the routine,

and 3) handling any errors.

User Callable Kernal Routines

Name Address Function

Hex Decimal

ACPTR $FFA5 65445

CHKIN $FFC6 65478

CHKOUT $FFC9 65481

CHRIN $FFCF 65487

CHROUT $FFD2 65490

CIOUT $FFA8 65448

CINT SFF81 65409
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Input byte from serial port.

Open channel for input.

Open channel for output.

Input character from channel,

Output character to channel.

Output byte to serial port.

Initialize screen editor.

CLALL

CLOSE

CLRCHN

GETIN

IOBASE

IOINIT

LISTEN

LOAD

SFFE7

SFFC3

$FFCC

SFFE4

SFFF3

$FF84

SFFB1

SFFD5

MEMBOTSFF9C

MEMTOP SFF99

OPEN

PLOT

RAMTAS

RDTIM

READST

RESTOR

SAVE

SCNKEY

SCREEN

SFFCO

$FFF0

$FF87

$FFDE

$FFB7

$FF8A

$FFD8

$FF9F

SFFED

65511

65475

65484

65508

65523

65412

65457

65493

65436

65433

65472

65520

65415

65502

65463

65418

65496

65439

65517

SECOND SFF93 65427

SETLFS $FFBA 65466

SETMSG

SETNAM

SETTIM

SETTMO

STOP

TALK

TKSA

UDTIM

UNLSN

$FF90

SFFBD

$FFDB

SFFA2

$FFE1

SFFB4

$FF96

$FFEA

SFFAE

65424

65469

65499

65442

65505

65460

65430

65514

65454

UNTLK $FFAB 65451

VECTOR $FF8D 65421

Close all channels and files.

Close a specified logical file.

Close input and output channels.

Get character from keyboard

buffer.

Return base address of I/O

devices.

Initialize input/output.

Command devices on serial

bus to LISTEN.

Load RAM from a device.

Read/set bottom of memory.

Read/set top of memory.

Open a logical file.

Read/set X,Y cursor position.

Initialize RAM, reset tape buffer.

Read realtime clock.

Read I/O status word.

Restore I/O default vectors.

Save RAM to device.

Scan keyboard.

Return X,Y organization of

screen.

Send secondary address after

LISTEN.

Set logical, first, and second

address.

Control Kernal messages.

Set filename.

Set realtime clock.

Set time-out on serial bus.

Check for STOP key.

Command serial bus device to

TALK.

Send secondary address after

TALK.

Increment realtime clock.

Command serial bus to

UNLISTEN.

Command serial bus to UNTALK.

Read/set vectored I/O.

Here is a brief summary of each routine with

examples:

ACPTR is used to get data off the serial bus. TALK

and TKSA must be called first.

; Get a byte from the serial bus.

JSR ACPTR

STA $0800

;This example only shows the end result; call TALK

and TKSA first.'

Cracking The Kernal 
Peter Morcotty 

Whnt is the 64 Kemnl? How is it available alld how do 
you lise it? This article allswers these questiolls and 
summarizes each of the Kernai's routilles - a renl 
machine language progral/ll/ler's aid. 

What if you want to write a machine language 
(ML) program for the Commodore 64 that uses 
the disk drive? Or what if you would like to have 
your ML program print out to the printer? Where 
do you begin? 

Firstof all, when you're writing ML programs, 
it is often helpful to use the routines that are al­
ready part of the computer's operating system. 
But sometimes these routines are buried in ROM 
among countless other things and they can seem 
impossible to find. For Commodore 64 use rs, the 
Kernal simpli fies the search. The Kernal is the 64 
operating system and contains a collection of ex­
tremely useful subroutines that are often quite 
easy to use. 

The wonderful thing about these routines is 
the incredibly simple way to communicate with 
them and the powerful results of such brief pro­
gramming. Often all that is necessary to utilize 
the subroutine is to load the accumulator (LDA) 
with one number. Occasionally, a routine wi ll call 
for another preparatory subroutine to be called 
first, but these setup routines are just as easy to 
use. 

Using the Kernal involves just these three 
simple steps: 1) setting up, 2) ca lling the routine, 
and 3) handling any errors. 

User Callable Kernal Routines 

Name Address 
Hex 

ACPTR $FFA5 
CHKIN $FFC6 
CHKOUT $FFC9 
CHRIN $FFCF 
CHROUT $FFD2 
ClOUT $FFA8 
ClNT $FF81 

Decimal 

65445 
65478 
65481 
65487 
65490 
65448 
65409 
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Function 

Input byte from serial port. 
Open channel for input . 
Open channel for output. 
Input character from channel. 
Output character to channe l. 
O utput byte to serial port. 
Initialize screen editor. 

CLALL SFFE7 65511 Close all cha nnels and files. 
CLOSE SFFC3 65475 Close a speci fi ed logical file. 
CLRCHN $FFCC 6S484 Close input and output channels. 
GETIN SFFE4 65508 Get character from keyboard 

buffer. 
IOBASE $FFF3 65523 Return base address of va 

devices. 
IOINIT $FF84 65412 Initia lize input/output. 
LISTEN $FFB1 65457 Command devices on serial 

bustoLiSTEN. 
LOAD SFFD5 65493 Load RAM from a device. 
MEMBOT SFF9C 65436 Read/set bottom of memory. 
MEMTOP $FF99 65433 Read/set top of memory. 
OPEN SFFCO 65472 O pen a logica l file. 
PLOT $FFFO 65S20 Read/set X, Y cursor position. 
RAMTAS $FF87 65415 Initialize RAM, reset tape buffer. 
RDTIM $FFDE 65502 Read realtime dock. 
READST $FFB7 65463 Read I/O status word. 
RESTOR $FF8A 65418 Restore I/O defau lt vectors . . 
SAVE SFFD8 65496 Save RAM to device. 
SCNKEY $FF9F 65439 Scan keyboard. 
SCREEN $FFED 65517 Return X, Y organization of 

screen. 
SECOND SFF93 65427 Send secondary add ress after 

LISTEN. 
SETLFS SFFBA 65466 Set logica l, fi rst, and second 

address. 
SETMSG $FF90 65424 Control Kerna l messages. 
SETNAM $FFBD 65469 Set filename. 
SETTIM $FFDB 65499 Set realtime dock. 
SETTMO $FFA2 65442 Set time·out on serial bus. 
STOP $FFEl 65S05 Check for STOP key. 
TALK $FFB4 65460 Com mand serial bus device to 

TALK. 
TKSA $FF96 65430 Send secondary address after 

TALK. 
UDTIM $FFEA 65514 Increment realtime clock. 
UNLSN $FFAE 65454 Command serial bus to 

UNLISTEN. 
UNTLK $FFAB 65451 Command serial bus t9 UNTALK. 
VECTOR $FF8D 65421 Read/set vectored I/O. 

Here is a brief summary of each routine with 
examples: 

ACPTR is used to get data off the serial bus. TALK 
and TKSA must be called first. 

; Get a byte from the serial bus. 
jSR ACPTR 
STA $0800 
;This example only shows the end result; ca ll TALK 

and TKSA first. 



Cassettes are slow..
If you own a Commodore 64 "L or VIC 20-' computer, you

already know how long it can take to load or save a program.

How much time are you wasting just waiting for READY to

appear on the screen? Probably a lot, and that's why you need

THE SIGNAL® from ZAXIS.

THE SIGNAL automatically keeps track of cassette

operations and signals you with

a pleasant "beep" when both a

program header is found and

when a Load or Save is

completed. You no longer need

to stare at the screen for what

seems like endless minutes—

instead you can go on to other

work and when you hear THE

SIGNAL, you know that things

are READY. THE SIGNAL also

provides a reassuring power-on

beep, and can be activated

under program control.

THE SIGNAL plugs right into the back of your VIC 20 or

Commodore 64 computer, and your cassette cable plugs into THE

SIGNAL. That's all it takes to start making your computer

operations more efficient. After you've used THE SIGNAL, you

won't know how you got along without it!

THE SIGNAL is available from your favorite computer dealer, or

order direct: $29.95 plus 53.00 for UPS shipping and handling (CA

residents add 6.59c sales tax). We accept VISA, MasterCard, check or

money order. Do not send cash. Sorry, no CODs. /W<r Inqubk* Wtkvmt

Commodore 64 and VIC 20 are trademarks of Commodore Business Machines. Inc.

P.O. Box 666

San Carlos. CA 94070

(4151592-4334

T M T M

Commodore 64 -VIC-2O
software from

RDVfiNCGD RftCRD€UJM€

4

Game

Pak

HEAD ON A daring and dangerous death race.

ALIEN INVASION 4 players. Creatures descend.

ATOMIC MAN Super hero rescues a city.

SERPENTS 2 players. Snakes entangle each other.

NOW$29"
Specify Commodore 64 or VIC-2O, Disk-Pak or Cassette Pak

To order: Mail address along with check or money order to:

suggested list

price S59.95

P.O. BOX 845

Thomasville.NC 27360

(919) 431-3231
Add S2.OO for shipping

Allow 2 weeks for delivery

Accounts Payable

&

Receivable

Program

Business or Home owner, keep

track of your accounts payable and

receivables

• 300 entries per disk

• 75 entries per cassette

• Printer option

• Automatic Sort

Requires 8K or 16K Expander

Disk - $35.95

Cassette-$29.95

i

TO ORDER:

P.O. BOX 768

WICHITA, KS 67201

(316)263-1095

Handling charges S3 OO

COD {Add $2 00)

Personal checks allow 3 week delivery

VIC-201 is B registered trademark ol Commodore
Prices subject to change

"SMART TERMINAL"
TELECOMPUTING POWER

FOR VIC - 20

COMMODORE 64

"Smart-Term" does more than convert

your VIC or 64 lo a null terminal, it

gives you features other programs

don't offer, such as:

— A PET to ascii conversion test mode

— Transmits all ascii control characters

— Transmits 122 ascii codes

— Receives 92 ascii codes

— Has repeat key feature

— Allows you to enter and save four perma

nent messages (up to 80 characters each)

for one key, transmission of code, pass

word, names, messages, etc.

— Easy to read, smooth scrolling characters

— Fully menu driven for reliability and ease

of use

— Transmits and receives in seperate cha

racter colors (selectable)

— Many other features

One of the best telecommunications programs

available, "Smart-Term" converts your VIC or 64

into a SMART TERMINAL Requires minimum 3K

expansion.

TO ORDER: Specify VIC-20 or 64;
TAPE: S16.95 or

DISK: S18.95

(u.s. funds) + $1.50 P&H

TO ORDER SEND CHECK OR MONEY ORDER. CHECK
NEED THREE WEEKS TO CLEAR. NO C.O.D.'s TO U.S.

CANADIAN ORDERS ADD 25% FOR CDN. FUNDS.

BYTE — RYTE
P.O. BOX 205, STATION CART.

MONTREAL, QUEBEC

H4K 2J5 CANADA

DEALER INQUIRIES INVITED

V[C-20 and Commodore 64 are registered trademarks of
Commodore Business Machines Inc.

B4K MEMORY

FOR THE *VIC 2O?

YES, IT'S HERE!

LETCQ

ANNOUNCES

THE 64KV MEMORY EXPANSION MODULE

W/24K OF NORMAL EXPANSION + 40K ADD L

FOR PROGRAM OR DATA STORAGE. THIS 40K

IS PAGED IN OR OUT IN BK BLOCKS WITH A
SINGLE POKE INSTR. THE 64KV USES STATE

OF THE ART DYNAMIC RAMS WITH TRANSPA
RENT REFRESH. ALL 8K BLOCKS ARE SWITCH

SELECTABLE AND THE ENTIRE UNIT DRAWS

ONLY S50 MA PLUGS DIRECTLY INTO EXP

PDRT. ALL THIS AT A PRICE YOU CAN AFFORD

ONLY $179.95
(SHIPPING AND HANDLING INCLUDED)

90 DAY LIMITED WARRANTY

OHIO RESIDENTS ADD 5ALES TAX

LETCO

7310 WELLS RD.
PLAIN CITY, OH. 43064 OEPT CM
1-614.873-4410

NAME

ADDRESS .

CITY. STATE

ZIP CODE

WE ACCEPT VISA OR MASTERCARD. PLEASE INCLUDE
CARD NO. EXP. DATE AND SIGN

"ViC 20 IS A REG TM OF C.B.M. INC.

Cassettes are slow ... 
1M 1M 

Commodore 64 -VlC·20 
software from 

If you own a Commodore 64Q.>t or VIC 208 computer, you 
already know how long it can take to load or save a program. 
How much t ime are you wasting just waiting for READY to 
appear on the screen? Probably a lot, and that's why you need 

flDVflNCfD flRCflDfWflRf 

THE SIGNALS from ZAXIS. 

THE SIGNAL automatically keeps track of cassette 
operations and signals you with 
a pleasant "beep" when both a 
program header is found and 
when a Load or Save is 
completed. You no longer need 
to stare at the screen for what 
seems like endless minutes­
instead you can go on to other 
work and when you hear THE 
SIGNAL, you know that things 
are READY. THE SIGNAL also 
provides a reassuring power-o n 
beep, and can be activated 
under program con trol. $29.1111 HEAD ON A daring and dangerous death race. 

THE SIGNAL plugs right into the back of your VIC 20 or 
Commodore 64 computer, and your cassett.e cable plugs into THE 
SIGNAL. That's all it takes to start making your computer 
operations more efficient. After you've used THE SIGNAL, you 
won't know how you got along without it! 

4 
Game 
Pak 

AUEN INVASION 4 players. Creatures descend. 
ATOMIC MAN Super hero rescues a city. 

suggested Usl 
price $59.95 

SERPENTS 2 players. Snakes entangle each other. 

THE SIGNAL is available rrom you r ravorite computer dea ler, or 
order direct: 529.95 plus S3.00 ror UPS shippi ng and handling (CA 
residents add 6.5% sales tax). We accept VISA, MasterCard, check or 
money order. Do not send cash. Sorry, no COOs. I:WI" /'''1 .. '' ....... ,."., ...... 

Commodore 64 a lld VIC 20 a re lradtmarks of Commodore Busilltu Machillet, lllc. 

Specify Commodore 64 or VIC-20. Disk-Pak or Cossette Pak 
To order: Moil address along with check or money order to: 

P.O. Box 666 ~ RDVFlNCfD RFlCFlDfWFlFlf ~ 
San Carlos, CA 94070 
(415) 592-4334 

P.O. Box 845 
Thomasville, NC 27360 
(919) 431·3231 

Add $2.00 tor shlpplng 
Allow 2 weeks for delIVery 

Accounts Payable 
& 

Receivable 
Program 

Business or Home owner, keep 
track of your accounts payable and 
receivables 

300 entries per disk 
• 75 entries per cassette 
• Printer option 

Automatic Sorl 

Requires 8K or 16K Expander 

Disk - $35.95 
Cassette - $29.95 

TO ORDER. 
P.O. BOX 768 
WICHITA , KS 67201 
(316) 263-1 095 

Han(lhnl,l Chorl,lCS $3 00 
CO D (AaO 52 00) 
Per sonal checks allow 3 week O&h~cry 

-VIS< -
VIC-20' IS 11 rooiSlcrcd lrademnrk 01 Commodore 
Priccs subjcct 10 change 

"SMART TERMINAL" 
TELECOMPUTING POWER 

FOR VIC - 20 
COMMODORE 64 

··Smart·Term" does more than convert 
your VIC or 64 to a null terminal, it 
gives you features other programs 
don't offer, such as: 

A PET to ascii conversion test mode 
Transmits all ascii conuol characters 
Transmits 122 ascii codes 
Receives 92 ascii codes 
Has repeat key feature 
Allows you to enter and save four perma­
nent messages (up to 80 characters each) 
for one key, transmission of code, pass· 
word, names, messages, etc. 
Easy to read, smOOlh scrolling characters 
Fully menu driven for reliabi lity and ease 
of use 
Transmits and receives in seperate chao 
ract.er colors (selectable) 
Many other features 

One of the besl telecommunications programs 
available. "Smart-Term" converts your VIC or 64 
into a SMART TERMINAL Requires minimum 3K 
expansion. 
TO ORDER: Specify VIC-20 or 64; 

TAPE: $16.95 or 
DISK: $18.95 
(u .s. funds) + $1.50 P&H 

TO ORDER SEND CHECK OR MONEY ORDER. CHECK 
NEED THREE WEEKS TO Q.EAR. NO C.O.D. 's TO U.S. 
CANADIAN ORDERS ADD 25~ FOR CON. FUNDS. 

BYTE - RYTE 
P.o. BOX 205. STATION CART. 

MONTREAL. QUEBEC 
H4K 2J5 CANADA 

DEALER INQUIRIES INVITED 

~:;;~~~~ecg~~na:s~~S:c~i~::~~s6~red trademarks 01 

64K MEMORY 
• FOR THE * VIC 20? 

YES, ITS HEREI 

lITC[ll 
ANNOUNCES 

THE 64KV MEMORY EXPANSION MODULE 
W 124K OF NORMAL eXPANSION ... 40K AOO'L 
FOR PROGRAM OR DATA STORAGE. THIS 40K 
IS PAGED IN OR OUT IN 8K BLOCKS WITH A 
SINGLE POKE INSTR. THE 64KV uses STATE 
OF THE ART DYNAMIC RAMS WITH TRANSPA­
RENT REFRESH. ALL 8K BLOCKS ARE SWITCH 
SELECTABLE ANO THE ENTIRE UNIT DRAWS 
ONLY 250 MA. PLUGS DIRECTLY INTO EXP 
PORT. ALL THIS AT A PRICE YOU CAN AFFORD 

LETCO 

ONLY $179.95 
(SHIPPING AND HANOU NG INClUOEDI 

90 OAY U MITEO WARRANTY 

OHIO RESIDENTS ADD SALES TAX 

7310 WELLS RD. 
PLAIN CITY, OH. 43064 DEPT CM 
,·614-873-4410 

NAME 

ADDRESS 

CITY. STATE ___________ _ 

ZIP CODE ___________ _ 

WE ACCEPT VISA DR MASTERCARD. PLEASE INCLUDE 
CARD NO. EXP. DATE AND SIGN 

'VIC 20 IS A REG. TM. OF C.B.M. INC. 



CHKIN is used to define any OPENed file as an

input file. OPEN must be called first.

; Define logical file #2 as an input channel.

LDX #2

JSR CHKIN

; The X register designates which file #.

CHKOUT. Just like CHKIN, but it deHnes the file

for output. OPEN must be called first.

; Define logical file #4 as an output file.

LDX #4

JSR CHKOUT

; Once again the X register defines the file #.

CHRIN will get a character from the current input

device. Calling OPEN and CHKIN can change

the input device.

; Store a typed string to the screen.

LDY #$00

LOOP JSR CHRIN

STA S0800,Y

INY

CMP #$0D

BNE LOOP

RTS

; This example is like an INPUT statement. Try

running it.

CHROUT. Load the accumulator with your

number and call. OPEN and CHKOUT will change

the output device.

; Duplicate the command of CMD 4:PRINT "A";

LDX #4

JSR CHKOUT

LDA #'A

JSR CHROUT

RTS

; The letter A is printed to the screen; call OPEN first

for the printer.

CIOUT will send data to the serial bus. LISTEN

and SECOND must be called first. Call UNLSN to

finish up neatly.

; Send the letter X to the serial bus.

LDA #'X

JSR CIOUT

RTS

; The accumulator is used to transfer the data.

CINT resets the 6567 video controller chip and

the screen editor.

; Reset the 6567 chip and the 6566 VIC chip.

JSR CINT

RTS

; Basically, just like pressing the STOP and RESTORE

keys.

CLALL really does what its name implies -it closes

all files and resets all channels.

; Close all files.

JSR CLALL

RTS

; The CLRCHN routine is called automatically.

CLOSE. This routine will CLOSE any logical file
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that has been OPENed.

Close logical file #2.

LDA #2

JSR CLOSE

; The accumulator designates the file #.

CLRCHN resets all channels and I/O registers -

the input to keyboard and the output to screen.

; Restore default values to I/O devices.

JSR CLRCHN

RTS

; The accumulator and the X register are altered.

GETIN will get one piece of data from the input

device. OPEN and CHKIN can be used to change

the input device.

; Wait for a key to be pressed.

WAIT JSR GETIN

CMP #0

BEQ WAIT

; If the serial bus is used, then all registers are altered.

IOBASE returns the low and high bytes of the

starting address of the I/O devices iruthe X and Y

registers.

; Set the Data Direction Register of the user port to 0

(input).

JSR IOBASE

STX POINT

STY POINT+1

LDY #2

LDA #0

STA (POINT).Y

; POINT is a zero-page address used to access the DDR

indirectly.

IOINIT initializes all I/O devices and routines. It

is part of the system's powering-up routine.

; Initialize all I/O devices.

JSR IOINIT

RTS

; All registers are altered.

LISTEN will command any device on the serial

bus to receive data.

; Command device #8 to listen.

LDA #8

JSR

LISTEN

; The accumulator designates the device #.

LOAD. The computer will perform either the

LOAD or the VERIFY command. If the ac

cumulator is a 1, then LOAD; if 0, then verify.

; Load

LDA

LDX

LDY

JSR

LDA

LDX

LDY

JSR

LDA

LDY

JSR

RTS

a program into memory.

#$08

#$02

#$00

SETLFS

#504

#L,NAME

#H,NAME

SETNAM

#500

#520

LOAD

I 

CHKIN is used to define any OPENed file as an 
input fil e. OPEN must be ca lled firs t. 

; Define logical file #2 as an input cha nnel. 
LDX #2 
jSR CHKIN 
; The X regis ter designates w hich fil e #. 

CHKOUT. Just like CHKIN, but it defines the fi le 
for output. OPEN must be called first. 

; Define logical file #4 as an output fi le. 
LDX #4 
jSR CHKOUT 
; O nce aga in the X regis ter defines the fi le #. 

CHRIN will get a character from the current input 
device. Calling OPEN and CHKIN can change 
the input device. 

; Store a typed string to the screen. 
LDY #$00 

LOOP jSR CHRIN 
STA $0800,Y 
INY 
CM P #$OD 
BNE LOOP 
RTS 

; This example is like an IN PUT statement. Try 
running it. 

CHROUT. Load the accumu lator with your 
number and ca ll. OPEN and CHKOUTwiIl change 
the output device. 

; Duplica te the command of CtvlD 4:PRINT" A"; 
LDX #4 
jSR CHKOUT 
LDA #'A 
jSR CHROUT 
RTS 
; The letter A is printed to the screen; .ca ll O PEN first 
for the printer. 

crOUT wi ll send data to the seria l bus. LISTEN 
and SECOND must be ca lled first. Ca ll UNLSN to 
finish up neatly. 

; Send the letter X to the serial bus. 
LOA # 'X 

jSR ClOUT 
RTS 
; The accumula tor is used to transfer the data. 

CINT resets the 6567 video controller chip and 
the screen ed itor. 

; Reset the 6567 chip and the 6566 VIC chip. 
jSR ClNT 

RTS 
; Basica lly, jus t like pressing the STOP and RESTO RE 

keys. 

CLALL rea lly does what its name implies- it closes 
a ll files and resets all channels . 

; Close all files. 
jSR CLALL 
RTS 
; The CLRCHN routine is ca lled au tomatically. 

CLOSE. This routine will CLOSE any logical file 
270 COMPUTE:! September 1983 

that has been OPENed. 

Close logical fi le #2. 
LDA #2 
jSR CLOSE 
; The accumulator designates the fil e #. 

CLRCHN resets all channels and I/O registe rs­
the input to keyboard and the output to sc reen. 

; Res tore default va lues to VO devices. 
jSR CLRCHN 
RTS 
; The accumulator a nd the X regis te r a re altered. 

GETIN wi ll get one piece of data from the input 
device. OPEN and CHKlN can be used to change 
the input device. 

; Wait fo r a key to be pressed. 
WAlTjSR CETIN 

CMP #0 
BEQ WAIT 

; If the serial bus is used, then all registers are altered. 

IOBASE returns the low and high bytes of the 
stitrting add ress of the I/O devices illi.the X and Y 
regis ters. 

; Set the Data Direction Register of the user port to 0 
(input). 

jSR IOBASI; 
STX POINT 
STY POINT + 1 
LDY #2 
LDA #0 
STA (POINT),Y 
; POINT is a zero-page address used to access the DDR 

indirectly. 

IOINIT initializes all I/O devices and routines. It 
is part of the system's powering-up routine. 

; Initialize a ll VO devices . 
jSR IO INIT 
RTS 
; All registers are al tered. 

LISTEN will command any dev ice on the serial 
bus to receive data. 

; Command device #8 to lis ten . 
LOA #8 
jSR 
LISTEN 
; The accumula tor des ignates the device #. 

LOAD. The computer will perform either the 
LOAD or the VERIFY command . If the ac­
cumula tor is a 1, then LOAD; if 0, then verify. 

; Load a program into memory. 
LOA #$08 
LDX #502 
LDY #$00 
jSR SETLFS 
LDA #$04 
LOX #L,NAME 
LDY # H,NAME 
jSR SETNAM 
LOA #500 
LOY #$20 
jSR LOAD 
RTS 



(SimplexSoft Ltd.)
SimpliiSitt PROGRAMS REQUIRE NO KNOWLEDGE OF COMPUTER LANGUAGE. HO COMPLICATED

INSTRUCTIONS-ALL CAN BE WORKIDG FOR YOU IN HOURS.

"FINANCIAL ACCOUNTING & PLANNING SYSTEM"

for amall builnaat, prolaialonal & partonal uaa

COMMODORE 64" Diik or Tapa

Irjuktsn lion—net wonfi—lOill uncords tf rjrcper calories trjMJi nme—handles mulii citfChnr) ICCOWiii—iim(

living triple calerjory entry sysiem—autrjmjticall( lirjures quantity/unit pnee-total Ifiamjdes hrjin/i per hour-iolil —

bushels/s per buihel-totah—srj tsei/s per st fi -irjtal—-ale once'c cm mission rite-ioiall sccounr rer.ei.ible snfl pafiWt

records—initntory reccidls—Irgures depreciation on proper]/& en — mj:f»rie language Speed—an oe used fcranalmng

and piannir.g Business 8 persona' maney maners

PROGRAM WILL: Record—Slim—Rbim«p—Heme*—FrJit—Punt—Total ladd S subtil Ml INCOME &

EXPFNSF DATA ENTRIES B* SINGIE DR MUITI CATEGORIES AND BY ANT DATE SPREAD REQUESTED N01 lumiwd toy

ere—assigned eregones You assign—thousands Jiailarjie Punier no! required

IDEAL FOR: Mulii—income families ipinmems Ijrmerj inswintt & real estiie agencies small contriciprs

multi—liti! sales 'eps small it inlets, eit

COMMODORE 64 Diik or CaaaatU Tape $39.95

"FINANCIAL RECORD SYSTEM"

for Vic 20 ■—Commodore 64 Diik or Taps

Trip easiest solrwate program available to Re:ord—Sioie—Reineve—Rewe*—ErJn—Pnm—Toial all INCOME source:

and EXPENSE items for a complete financial recant wlh gH entries in proper caiegrjnes 10 male lai limeonln mallei ol hours

Has separate INCOME & EXPENSE programs 13 preveni mnuji You ass.q-i ■!•?;->■ t: 1 ■ Irtvrjur needs—Ihpusinds avtiladle

Pnmer not require]

Vic 20 (rag. 16k memory) COMMODORE 64 $29.05

2 Catiatta Tapa ayalam or Dlak

For Heal Eitate & Proparty lnv«»Imoni Aganti

"REAL ESTATE ANALYSIS"

A :rjini)!Ele propery investment analysis program Output id pnnie' or screen and analysis repnrt can be sated an

COMMODORE 64 Dl»k or Ca»»tH> Tap»

isk or tape

$24.95

For Imurance Agenl* or EttaU Plannari

-ESTATE ANALYSIS"

Foi e^sljaiing individual 01 Isrraly asseis in esiate planning

COMMODORE 64 Dlak or CaaaalU) Tap* S24.95

"LOAN AMORTIZATION" program & "DEPRECIATION" program

COMMODORE 64 Both program* on one Oltk or Tapa $24.95

Specify caaiaita tap* or dlak and computer modal. Add S2.00 for mailing— Sand

Chack or money ordar to:

SimplexSoft, Ltd.

617 N. Property Lane

Marion, Iowa 52302

VIC 20 ana Commodore &4 aie iraaemarKs ol Commodore Eleciromcs Ltd.

VK-20 and Commodore 64

IF YOU OWN A COMMODORE VIC 28/G4 AND YOU VAST TO:
TEACH YOUR CHILDREN MATHEMATICS.

IMPROVE YOUR CHILD'S MATH SKILLS,
YOU SHOULD GET THE EDUCATIONAL GAMES FROM PETAND SOFT.
IT IS EASY TO LEARN,FUN AND ENJOYABLE. YOUR CHILDREN
WILL SPEND HOURS AND HOURS LEARNING AND PLAYING WITH IT.

IF YOU BUY THREE TAPES MATH-0 TO MATH-2. PETAND SOFT.
WILL SEND YOU OTHER THREE TAPES FREE OF CHARGE.
DO SOT MISS THIS SPECIAL OFFER FROM A LEADING EDUCATIONAL
SOFTWARE COMPANY.

KATH-0 COMdlllCl
HATH-(
MTU-2
un-a
tUTYi-4

RATH- IX
DtTN-TX IXUl^DIVl

"itm-11 (»viytii»i

■ MICE •IO.SS EACH

US-EXPANDED Vic 2G
SO JOYSTICK REQUIRED

tmooucno*
I VI EHED 1 IT E
Atn/AMX

DTTIOOUCTIOH
lirTEMECIATE

P.O. BOX 156

YORBA LINDA", CA.92686

VIC 20 IS REGISTERED TRADEMARK OF COMMODORE ELECTRONTCS,LTD

C-64/VIC 20/PET/CBM OWNERS

HOAUTOAD - Hop your toad across 5 lanes ol traffic, avoid deadly
snakes, and dodge the dreaded load-eaters. Cross a raging river lull ol logs,

turtles, alligators, and park your toad in the safety of a harbor. Each time you
park 5 toads, you enter a tougtier level where the action is faster and the load-

eaters are more numerous. ROADTOAD is written in machine language and

uses high resolution graphics. The sound ellects are excellent and you can use
a joysiick or the keyboard to control your toad.

CASS/5K/VIC 20VC-64 (Includas Shlpplng/Handllne;) $19.95
(CALIF. RES. ADD 6% SALES TAX]

CMICKEnI CHASE - Help your napless hen avoid hungry chicken
hawks, sneaky coyoies. and fiendish zompys. If your chicken gets into Irouble,

"hyper-hen ' to a new spot on the maze. If your chicken tiavels the eniire maze,

you advance to the next level where ihe action is faster and Ine predators more

numerous. Hi-res graphics, great sounds, and machine language help make
CHICKEN CHASE a hilarious fun-filled game for the whole family

CASS/5K/VIC-207C-64 (Includes Shipping/Handling) $19.95

(CALIF. RES. ADD B% SALES TAX]

Write For NIBBLES S BITS, INC. Write For
FREE ia t-x onv ai-i^i--i FREE

Catalog
P.O. BOX BO44

ORCUTT, CA 93455 Catalog

\#

COMMODORE 64

Dome Business System

(0) $44.95

Home Accounlanl (D) 56.95

Temple of Apshai {0) 29.95

Upper Reaches of Apshai

(D) 14.95
Curse of Ra(D) 14.95

Jumpman {D) {GREAT?') 29.95

Coco (D) 37.95

Gridrunner (C) 29.95

HES Writer 64 37.95

Turtle Graphics II (C) 44.95

HES Mon (C) 29.95

Frogger (T/D) (Great!!!) 27.95

New Jawbreaker (D) 23.95

Benji Space Rescue

{D combo) 35.95

Tombs (T) 21.95
Word Pro 3 Plus (D)

(Great) 71.95

Choplifler Call us!

Writer's Assistant (D) 106.25
Filing Assistant (D) 106.25

Spread Sheet Assistant

(D) 106.25
Personal Finance

Assist (D) 50.95

Fast Eddie (D) 26.25

Zaxxon (D) 29.95

Witness (D) 39.95

Turmoil (D) 26.25
Squish'M (D) 26.25

Snake Byte (D) 26.25
Type Attack (0) 29.95

Way Out (D) 26.25

Critical Mass (D) 26.25

Blade of Blackpool (D) 26.25

Kinder Comp (0)

(Children) 25.95

Facemaker (D)

(Children) 29.95

Hey Diddle Diddle (D) 25.95

Fort Apocalypse (D/T) 26.25
Survivor (D/T} 26.95

Touch Typing Tutor (T) 14.95

Touch Typing Tutor (D)

Robbers of the Lost

Tomb (T/D)

Data Manager (T/D)

Adventure Pack I or II (T)

Grave Robbers (T)

Trek (T)

Annihilates (T)

Kongo Kong (T)

HES Modem

VIC-20
Apple Panic (C)

Choplifter (C)

Astroblitz (C)
Trashman (C)

Black Hole (C)

Household Finance (T)

Rat Hotel (C)

Pipes (C)

Home/Office (T)

Swore of Fargoal (T)

(Expanded)

Rescue at Rigel (T)

(Expanded)

HES Men (C)

HES Writer (WP) (C)

Agressor (C)

Synthesound (C)
Shamus (C)

Robot Panic (C)

Pirate's Peril (C)

Gridrunner (C)

Turtle Graphics (C)

Vic Forth (C)

Deadly Duck (C)

Fast Eddie (C)

Turmoil (C)
Type Attack (C)

Astro Patrol (T)

River Rescue (C)

Mutant Herd (C)

Fourth Encounter

Submarine Commander (C)

Grave Robbers (T)

Kongo Kong (T)

Nile Rider (T)

Trek (T)

$18.95

18.95

18.95

14.95

14.95
12.95

16.95

18.95

67.95

S29.95

29.95

29.95

29.95

29.95

21.95

29.95

29.95

21.95

21.95

21.95

29.95

29.95

29.95

44.95

29.95

29.95

29.95

29.95

29.95

44.95

27.95

29.95

29.95

29.95

14.95

31.95

31.95

31.95

31.95

11.95

14.95

9.95

12.95

67.95HES Modem

To Order: Send certified checks, money orders, or use your

Master Card or Visa and call 800-343-8019. From inside New

Hampshire call 603-542-6175. Personal or company checks

require two to three weeks to clear. All prices are subject to

change without notice. Please include $2.00 per package

(1-100 pcs.) for postage and handling. Canada $5.00 P&H.

Other countries in

clude 10% for

P&H. ForC.O.D.

$3.63 shipping and

handling. Hours:

Eastern Time.

UNIVERSAL

SOFTWARE
1 Best Software lor Less
). Elox 955

remonl, N

CALL NOW • 1-800-343-8016 • TOLL FREE

I 
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Wrile"s Assistant (D) 106.25 HES Mon (C) 29.95 
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Spread·Sheet Assistant AgresSllr (C) 29.95 
(D) 106.25 SyntheSllund (e) 44 .95 

Personal Finance Shamus (e) 29.95 
AssiSi (D) 50.95 Robot Panic (C) 29.95 

Fast Eddie (D) 26.25 Plrate·s Peril (C) 29.95 
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(1-100 pes.) for postage and handling. Canada $5.00 P&H. 
Other countries in­
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P&H . For C.O.D. 
$3.63 shipping and 
handling. Hours: 
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day -8:00 to 10:00 
Eastern Time. 
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NAME .BY 'FILE'

; Program 'FILE' will be loaded into memory starting at

8192 decimal, X being the low byte and Y being the

high byte for the load.

MEMBOT. If the carry bit is set, then the low

byte and the high byte of RAM are returned in

the X and Y registers. If the carry bit is clear, the

bottom of RAM is set to the X and Y registers.

; Move bottom of memory up one page.

SEC

JSR MEMBOT

INY

CLC

JSR MEMBOT

RTS

; The accumulator is left alone.

MEMTOP. Same principle as MEMBOT, except

the top of RAM is affected.

; Protect IK of memory from BASIC.

SEC

JSR MEMTOP

DEY

CLC

JSR MEMTOP

; The accumulator is left alone.

OPEN. After SETLFS and SETNAM have been

called, you can OPEN a logical file.

; Duplicate the command OPEN 15,8,15/1/0'

LDA #3

LDX #L,NAME

LDY #H,NAME

JSR SETNAM

LDA #15

LDX #8

LDY #15

JSR SETLFS

JSR OPEN

RTS

NAME .BY 'I/O'

; OPEN opens the current name file with the current LFS.

PLOT. If the carry bit of the accumulator is set,

then the cursor X,Y is returned in the Y and X

registers. If the carry bit is clear, then the cursor

is moved to X,Y as determined by the V and X

registers.

; Move cursor to row 12, column 20 (12,20).

LDX #12

LDY #20

CLC

JSR PLOT

; The cursor is now in the middle of the screen.

RAMTAS is used to test RAM, reset the top and

bottom of memory pointers, clear $0000 to $0101

and $0200 to $03FF, and set the screen memory to

$0400.

; Do RAM test.

JSR RAMTAS

RTS

; All registers are altered.

RDTIM. Locations 160-162 are transferred, in

order, to the Y and X registers and the ac-
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cumulator.
; Store system clock to screen.

JSR RDTIM

STA 1026

STX 1025

STY 1024

; The system clock can be translated as hours/minutes/

seconds.

READST. When called, READST returns the

status of the I/O devices. Any error code can be

translated as operator error.

; Check for read error.

JSR READST

CMP #16

BEQ ERROR

; In this case, if the accumulator is 16, a read error

occurred.

SCREEN returns the number of columns and

rows the screen has in the X and Y registers.

; Determine the screen size.

JSR SCREEN

STX MAXCOL

STY MAXROW

RTS

; SCREEN allows further compatibility between the 64,

the VTC-20, and future versions of the 64.

SECOND. After LISTEN has been called, a

SECONDary address may be sent.

; Address device #8 with secondary address #15.

LDA #8

JSR LISTEN

LDA #15

JSR SECOND

; The accumulator designates the address number.

SETLFS stands for SET Logical address, File ad

dress, and Secondary address. After SETLFS is

called, OPEN may be called.

; Set logical file #1, device #8, secondary address of 15.

LDA #1

LDX #8

LDY #15

JSR SETLFS

; If OPEN is called, the command will be OPEN 1,8,15.

SETMSG. Depending on the accumulator, either

error messages, control messages, or neither is

printed.

; Turn on control messages.

LDA #$40

JSR SETMSG

RTS

; A 128 is for error messages; a zero, for turning both

off.

SETNAM. In order to access the OPEN, LOAD,

or SAVE routines, SETNAM must be called first.

; SETNAM will prepare the disk drive for TILE#1'.

LDA #6

LDX #L,NAME

LDY #H,NAME

JSR SETNAM

NAME .BY TILE#1'

; Accumulator is file length, X is low byte, and Y is high

byte.

NAME .BY 'FILE' 
; Program 'FILE' will be loaded into memory starting at 
8192 decimal, X being the low byte and Y being the 
high byte for the load. 

MEMBOT. If the ca rry bit is set, then the low 
byte and the high byte of RAM are returned in 
the X and Y registers. If the carry bit is clear, the 
bottom of RAM is set to the X and Y registe rs. 

; Move bottom of memory up one page. 
SEC 
jSR MEMBOT 
INY 
CLC 
jSR MEMBOT 
RTS 
; The accumulator is left alone. 

MEMTOP. Same principle as MEMBOT, except 
the top of RAM is affected. 

; Protect lK of memory from BASIC. 
SEC 
JSR MEMTOP 
DEY 
CLC 
jSR MEMTOP 
; The accumulator is left alone. 

OPEN, After SETLFS and SETNAM ha.ve been 
ca lled, you can OPEN a logical file. 

; Duplica te the command OPEN 15,8, 15, '1/0' 
LOA #3 
LOX # L,NAME 
LOY #H,NAME 
jSR SETNAM 
LOA # 15 
LOX # 8 
LOY # 15 
jSR SETUS 
jSR OPEN 
RTS 

NAME .BY ' I/O' 
; OPEN opens the rurrent name fi le with the current LFS. 

PLOT. If the carry bit of the accumulator is set, 
then the cursor X, Y is returned in the Y and X 
registers . If the ca rry bit is clear, then the cursor 
is moved to X, Y as determined by the Y and X 
registers. ' 

; Move cursor to row 12, column 20 (12,20). 
LOX # 12 
LOY #20 
CLC 
jSR PLOT 
; The cursor is now in the middle of the screen . 

RAMT AS is used to test RAM, reset the top and 
bottom of memory pointers, clear $0000 to $0101 
and $0200 to $03FF, and set the screen memory to 
$0400. 

; Do RAM test. 
jSR RAMTAS 
RTS 
; All registers are altered. 

RDTIM, Locations 160-162 are transferred , in 
order, to the Y and X registers and the ac-
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cumulator. 
; Store syste m clock to screen . 
jSR ROTIM 
STA 1026 
STX 1025 
STY 1024 
; The system clock can be translated as hours/minutesl 
seconds. 

READ ST. When called, READST returns the 
status of the I/O devices, Any error code can be 
translated as operator error. 

; Check for read error. 
jSR REAOST 
CMP # 16 
BEQ ERROR 
; In this case, if the accumulator is 16, a read erro r 

occurred. 

SCREEN returns the number of columns and 
rows the screen has in the X and Y registers. 

; Determine the screen size. 
jSR SCREEN 
STX MAXCOL 
STY MAX ROW 
RTS 
; SCREEN allows further compatibility behveen the 64, 

the VIC-20, and future versions of the 64. 

SECOND. After LISTEN has been called, a 
SECONDary address may lie sent. 

; Address device #8 with secondary address # 15. 
LOA #8 
jSR LISTEN 
LOA # 15 
jSR SECOND 
; The accumulator designates the address number. 

SETLFS stands for SET Logical address, File ad­
dress, and Secondary address . After SETLFS is 
called, OPEN may be called . 

; Set logical file # 1, device #8, secondary address of 15. 
LOA #1 
LOX #8 
LOY # 15 
jSR SETLFS 
; If OPEN is ca lled, the comma nd will be OPEN 1,8,15. 

SETMSG. Depending on the accumulator, either 
error messages, control messages, or neither is 
printed. 

; Turn on control messages. 
LOA #$40 
jSR SETMSG 
RTS 
; A 128 is for error messages; a zero, for turning both 
off. 

SETNAM. In order to access the OPEN, LOAD, 
or SAVE routines, SETNAM must be called first. 

; SETNAM will prepare the disk drive for 'FlLE#I'. 
LDA #6 
LOX #L,NAME 
LOY #H,NAME 
jSR SETNAM 

NAME .BY 'FlLE#I ' 
; Accumulator is· file length,· X is low byte, and Y is high 

byte. 



Using The Kernal

From BASIC

Charles Bronnon, Program Editor

Surprisingly, the BASIC programmer will

find little use for the Commodore 64's power

ful Kernal structure. The Kernal is a collection

of machine language modules. Kernal

routines exist for OPENing files, reading or

writing data, checking the keyboard, testing

memory, and reading system variables. All

these routines are easily available as BASIC

commands, such as OPEN, PRINT, INPUT,

GET, FRE(O), etc. You, as a BASIC program

mer, have a wealth of such powerful and

easy-to-use commands.

When you begin to work with machine

language, however, you'll discover that there

are no built-in "commands" in the 6502

microprocessor for doing all these tasks. The

6502 (the Commodore 64's 6510 processor is

functionally identical) deals with very small

tasks, no more complicated than the BASIC

statement A = 2, or POKE 100 +X,3. That's

why a library of ready-to-use routines such

as the Kernal is so valuable.

However, you can replicate almost any

thing the Kernal does in BASIC. In fact, the

BASIC interpreter, which lets you edit and

run BASIC programs, is just a large machine

language program that itself calls the same

Kernal routines.

You can do almost everything machine

language and the Kernal does in BASIC,

assisted by POKE and PEEK, just more slowly

(since BASIC has to be interpreted., command

by command, instead of directly executed

like machine language). Using the Kernal, it

is easy to write very short machine language

routines which do things faster and more

efficiently than BASIC.

SETTIM is the opposite of RDTIM: it SETs the

system clock instead of ReaDing it.

; Set system clock to 10 minutes = 3600 jiffies.

LDA #0

LDX #L,3600

LDY #H,3600

JSR SETTIM

; This allows very accurate timing for many things.

SETTMO is used only with an IEEE add-on card

to access the serial bus.

; Disable time-outs on serial bus.

LDA #0

JSR SETTMO

; To enable time-outs, set the accumulator to a 128 and

call SETTMO.

STOP will set the Z flag of the accumulator if the

STOP key was pressed.

; Check for STOP key being pressed.

WAIT JSR STOP

BNE WAIT

RTS

; STOP must be called if the STOP key is to remain

functional.

TALK. This routine will command a device on

the serial bus to send data.

; Command device #8 to TALK.

LDA #8

JSR TALK

RTS

; The accumulator designates the file number.

TKSA is used to send a secondary address for a

TALK device. TALK must be called first.

; Signal device #4 to talk with command #7.

LDA #4

JSR TALK

LDA #7

JSR TKSA

RTS

; This example will tell the printer to print in uppercase.

UDTIM. If you are using your own interrupt sys

tem, you can update the system clock by calling

UDTIM.

; Update the system clock.

JSR UDTIM

RTS

; It is useful to call UDTIM before calling STOP.

UNLSN commands all devices on the serial bus

to stop receiving data.

; Command the serial bus to UNLiSteN.

JSR UNLSN

RTS

; The serial bus can now be used for other things.

UNTLK. All devices previously set to TALK will

stop sending data.

; Command serial bus to stop sending data.

JSR UNTLK

RTS

; Sending UNTLK commands all talking devices to get

off the serial bus.

VECTOR. If the carry bit of the accumulator is

set, the start of a list of the current contents of the

RAM vectors is returned in the X and Y registers.

If the carry bit is clear, then the user list pointed

to by the X and Y registers is transferred to the

system RAM vectors.

; Change the input routines to new system.
SEC

JSR VECTOR

LDA #L,MYINP

STA USER+ 10

LDA #H,MYINP
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Using The Kernal 
From BASIC 
Charles Brannon, Program Editor 

Surprisingly, the BASIC programmer will 
find little use for the Commodore 64's power­
ful Kernal structure. The Kernal is a collection 
of machine language modules. Kernal 
routines exist for OPENing files, reading or 
writing data, checking the keyboard, testing 
memory, and reading system variables. All 
these routines are easily available as BASIC 
commands, such as OPEN, PRINT, INPUT, 
GET, FRE(O), etc. You, as a BASIC program­
mer, have a wealth of such powerful and 
easy-to-use commands. 

When you begin to work with machine 
language, however, you' ll discover that there 
are no built-in "commands" in the 6502 
microprocessor for doing all these tasks. The 
6502 (the Commodore 64's 6510 processor is 
functionally identical) dea ls with very small 
tasks, no more complicated than the BASIC 
statement A = 2, or POKE 100 + X,3. That's 
why a library of ready-to-use routines such 
as the Kernal is so valuable, 

However, you can replicate almost any­
thing the Kernal does in BASIC. In fact, the 
BASIC interpreter, which lets you edit and 
run BASIC programs, is just a large machine 
language program that itself calls the same 
Kernal routines. 

You can do almost everything machine 
language and the Kernal does in BASIC, 
assisted by POKE and PEEK, just more slowly 
(since BASIC has to be interpreted, command 
by command, instead of directly executed 
like machine language). Using the Kernal, it 
is easy to write very short machine language 
routines which do things faster and more 
efficiently than BASIC. 

SETIIM is the opposite of RDTIM: it SETs the 
system clock instead of ReaDing it. 

; Set system clock to 10 minutes = 3600 jiffies. 
LOA #0 
LOX #L,3600 
LOY # H,3600 
jSR SETTIM 
; This allows very accurate timing for many things . 

SETIMO is used only with an IEEE add-on card 
to access the serial bus. 

; Disable time-outs on serial bus. 
LOA #0 

jSR SETTMO 
; To enable time-outs, se t the accumu lator to a 128 and 
call SETTMO. 

STOP will set the Z flag of the accumulator if the 
STOP key was pressed. 

; Check for STOP key be ing pressed. 
WAIT JSR STOP 

BNE WAlT 
RTS 

; STOP must be called if the STOP key is to remain 
functional. 

TALK, This routine will command a device on 
the serial bus to send data . 

; Command device #8 to TALK. 
LOA #8 
jSR TALK 
RTS 
; The accumulator designates the file number. 

TKSA is used to send a secondary address for a 
TALK device. TALK must be called first. 

; Signal device #4 to talk w ith command #7. 
LOA #4 
jSR TALK 
LOA #7 
jSR TKSA 
RTS 
; This example will tell the printer to print in uppercase. 

UDTIM. If you are usi ng your own inte rrupt sys­
tem, you can update the system clock by ca lling 
UDTlM. 

; Update the system clock. 
jSR UOTIM 
RTS 
; It is useful to call UOTIM before ca lling STOP. 

UNLSN commands all devices on the serial bus 
to stop receiving data. 

; Command the serial bus to UNLiSteN. 
jSR UNLSN 
RTS 
; The serial bus can now be used for other things. 

UNTLK. All device's previously set to TALK will 
stop sending data. 

; Command serial bus to stop sending data. 
jSR UNTLK 
RTS 
; Sending UNTLK commands all ta lking devices to get 
off the serial bus. 

VECTOR. If the carry bit of the accumulator is 
set, the start of a list of the current contents of the 
RAM vectors is returned in the X and Y registers. 
If the carry bit is clear, then the user list pointed 
to by the X and Y registers is transferred to the 
system RAM vectors . 

; Change the input routines to new system. 
SEC 
jSR VECTOR 
LOA #L,MYINP 
STA USER+lO 
LOA #H,MYlNP 
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STA USER+11

LDX #L,USER

LDY #H,USER

CLC

JSR VECTOR

RTS

USER .DE 26

; The new input list can start anywhere. USER is the

location for temporary strings, and 35-36 is the utility
pointer area.

Error Codes

If an error occurs during a Kernal routine, then

the carry bit of the accumulator is set and the error

code is returned in the accumulator.

Number Meaning

0 Routine ended by the STOP key.

1 Too many files open.

2 File already open.

3 File not open.

4 File not found.

5 Device not present.

6 File is not an input file.

7 File is not an output file.

8 File name is missing.

9 Illegal device number.

240 Top-of-memory change RS-232 buffer allocation. ©

COMSTAR AIR* SHIPPING WITHIN 2 DAYS
SEND S1.00 FOB COMPLETE LIST

UIO20
16K RAM $59
CARDBOARD (3 SLOT EXP] 33

GX 100 PRINTER (80 COLUMN] 225

VIDEOPAK (40/80 C0LUMNS)(WITH WORD PROC.) 89

VIC RABBIT (EASTERN HOUSE) (VIC OR 64) 35

HES M00EM (WITH SOFTWARE) (VIC OR 64) 69

HES M0N ASSEMBLER [C] (VIC OR 64) 29

DUST COVER (VIC 64. 800. 400. 81D. or 410) 7

QUICK BROWN FOX (C) (VIC OR 64) 54

SWORD OF FARGOAL (T) 21K 23

COM-64
WORDPRO 3 - |I); 69

VIOEOPAK 80 |80 COLUMN] 159

Z-80 VIDEOPAK |WITH CPM] 259

6502 PROF. OEV. SYSTEM [T] 23

VISICALC im 189

LASER STRIKE |D.T] 24

ELEMENTARY 64 [BOOK] 14

TOTL LABEL (T) [VIC GH 64) 20

JUMP MAN |0 T| 29

KINDERCOMP (ill 23

FORT APOCALYPSE [D.T] 26

ZORK I (Dj Z9

FROGGER (0.T| 26

ANNIHILATOR |T] IB

TEMPLE OF APSHAI 101 29

AATARI
f)4K RAM IFOR .1001 109

48K RAM (FOR 4001 89

MONKEY WRENCH II 52

B KEY 400 (KEYBOARD] 45

ALIEN GROUP VOICE BOX (0|40K 119

TECHNICAL NOTES 25

NEWPORT PROSTICK 23

MICROBITS MODEM 159

PRINTER INTERFACE B3

DE RE ATARI (BOOK] 18

VAL FORTH [0] 24K 45

STAR LEAGUE BASEBALL |D,T]24K 25

MINER 2049ER |C| 33

STARBOWL FOOTBALL (D.T] 24K 23

ALDGPAGEWRITER|D]32K 34

C ■ CARTRIDGE D = DISK T - CASSETTE MOST ITEMS

ORDERS ONLY: 800-558-8803
._„,,_ or send check or money order. VISA. MC add

P.O. BOX 1730 G0LErA,CA93116 3%. Shipping—$2 for software (call for
(805) 954-4660 hardware). Calif add 6% tax. COD add S2.50.

The First and Only System to Backup

Diskettes Protected by Bad Sectoring

without modification to your drive.

ATARI DISK BACKUP SYSTEM $49."
Superclone is the onty ATARI diskette copier system that

lets you backup just about ANV 'copy nrotected' diskette. . .

including those protected by 'bed sectoring.' Bad tracks and

sactors are created without modifications to or adjustments

of your hardware. Each backup diskette generated by Super-
clone functions exactly like the anginal. . .self-booting, etc.

(in fact, we suggest thai you use the backup and save the

original.)

Superclone includes:

SCAN ANALYSIS - Map of diskette contents (Location of

data, bad sectors, etc.)

FORMATTING/BAD SECTORING ■ Non-ATARI DOS
formatting and bad track/sector creation.

BACKUP ■ Copies just about everything we can find. .

regardless cf protection scheme.

Superclone is user-friendly and simple 10 use.

PIRATES TAKE NOTE: SUPERCLONE only allows two

copies to be made of any specific diskette. . .Sorry!!!

SYSTEM REQUIREMENTS

Atari 400 or BOO Computer / 48K Memory
One Atari 810 Disk Drive / Pnnter Optional

Available ai your computer store ot direct from
FRONTRUNNER. Include $2.00 (S5.00 Foreign Orders! tor
each system. DEALER INQUIRES ENCOURAGED.

TOLL FREE ORDER LINE:

(24 Hrs.) 1-800-648-4780

In Nevada or for questions

Call: 17021 786-4600
Personal checks allow 2-3
weeks to clear. M/C and

VISA accepted. Include

shipping,

316 California Avenue. Suite 1712

Reno, Nevada 89509 ■ (702) 786-4600
Others make claims. . .SUPERCLONE makes copiesf'l

ATARI is a Trademark of ATARI, Inc.

KB4OO $89.9S
Exact Atari™ keyboard layout — Full Year Warranty

New! Speed Blaster "rapid fire Joystick add on $12.95

l6kATR8000 $299.95 8" Drives CALL

64k ATR8000 w/CP/M S449.95 4-Connector Drive Cable $35.00

OS/A+4.1 $49.95 2-Connector Drive Cable $25.00

I—5 W" Tandem Drive $249.95 8" Drive Adapter $19.95

2—5W" Tandon Drives $449.95 Parallel or Serial Cable $29.00

SEND CHECK OB MONEY ORDER TO PLEASE ADD'

TELEPHONE «_ ■—- -v- m-^ MF^pV $3.50 Postage S Handling

309/343-4114 JJ I J^^hI it" I C0D~S2-°°addit|onal
Weekdays 9am-5pm .. . I LJ ULJ I I . IllinoisCuatomera
_ . n i-i__ 5% Sales Tax
Saturday 9am-12pm n-n i- t-l- j c.

832 E. Third Street American

Galesburg. Illinois 61401 E*Pr«. ac«p
KB 400 & Sptcd Bli.ltr .

in Trademark, of Aiw-Sofi Aurl"" T«d™«k of Aur.. In
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STA USER +ll 
LDX #L,USER 
LDY # H, USER 
CLC 
j SR VECTOR 
RTS 

USER .DE 26 

COM TAR AIR' SHIPPING WITHIN 2 DAYS 
SENO $1.00 FOR COMPLETE LIST 

VIC:::2D 
16K RAM .. . ......................... •• ........ S59 
CARDBOARD 13 SLOT EXP) . . . . . . . . . . . . . . . . . . . . . . . .. 33 

; The new inpu t Ji st can s ta rt anywhere . USER is the 
loc~tjon for temporary s trings, and 35-36 is the utility 
potnter area. 

GX 100 PRINTER 180 COLUMN) ... ... ............... 225 
VIDEOPAK (40/ 80 COLUMNSIIWITH WORD PROC.).. . ... 89 
VIC RABBIT (EASTERN HOUSE) (VIC OR 64) . . . . . . . . . . . . 35 
HES MODEM (WITH SOFTWARE) (VIC OR 64) ......... . 69 
HES MON ASSEMBLER (C) (VIC OR 64) ....... ........ 29 

Error Codes OUST COVER (VIC 64. 800. 400. 810. Dr 410) . .... . .... 7 

If an error occurs during a Kerna l routine, then 
the carry bit of the accumulator is set and the e rror 
code is returned in the accllmulator. 

QUICK BROWN FOX IC) (VIC OR 64) ... ' ............... 54 
SWORD OF FARGOAL (T) 21 K ....................... 23 

COM-64 AATARI 
Number Meaning 

o Ro uti ne ended by the STOP key. 
1 Too many files open. 
2 File a lready open . 
3 File not open. 
4 File not found. 
S Device not present. 
6 File is not a n input fi le. 
7 File is not an output file. 
S File name is missing. 

WOROPRO 3 • 101 
VIOEOPAK 80 180 COLUMNI 
1·80 VIDEOPAK IWITH CPMI 
6501 PROF. OEV. SYSTEM ITI 
VISICALC 101 
LASER STRIKE ID.TI 
ElEMENTARY 64 1800KI 
TOTLLA8EL ITI IVIC OR 641 
JUMP MAN 10.TI 
KINOERCOMP 101 
FORT APOCALYPSE ID.TI 
10RK I 101 

69 64K RAM IFOR 4001 109 
159 48K RAM IFOR 4001 B9 
159 MONKEY WRENCH II 51 

13 8 KEY 400 IKEYBOAROI 45 
189 ALIEN GROUP VOICE 80X 10140K 119 
14 TECHNICAL NOTES 15 
14 NEWPORT PROS TICK 13 
10 MICR081TS MOOEM 159 
19 PRINTER INTERFACE 83 
13 OE RE ATARI1800KI 18 
16 VAL FORTH 101 14K _ 45 
19 STAR LEAGUE 8ASE8ALLI0.T114K 15 
16 MINER 1049ER ICI 33 
18 STAR80WL FOOT8ALLIO.TI14K 13 9 Illegal device number. 

240 Top-of-memory change RS-232 bu ffer alloca tion. © 

FROGGER ID.TI 
ANNIHILATOR III 
TEMPLE OF APSHAIIOI 

C • CARTRIDGE 0 " DISK 
19 ALOG PAGEWRITER 10131K 34 

T • CASSEnE • MOST ITEMS 

The Firat and Only Syatem to Backup 
DI.kettes Protected by Bad Sectoring 
wtthout modification to your drive. 

@01l[jl@1i' -;. _( 
J <£p 

___ J~.~ 

. © ~(jJ[iJ@ ' " 
ATARI DISK BACKUP SYSTEM 549.·' 

Superclone is the only AfAR I diskene copier system that 
lets VOY backup jus, about ANY 'copy prol&C1l1cf diskette .•. 

' inckJd ing Ihose pro tected bv 'bed ' 1I(:Ioring .· Bed tfecks and 
sector. IIfll created without modificat ions to or adjustments 
of your hlfdware . Each backup diskene generated bV Super­
clone functions tfXDCtJy like tM origin" . .. sell ·booting. etc . 
Un tlltl , ..... e . uggest Ih81 you use the beckup and !ave the 
original.! 
Supen::lone includes: 

SCAN ANALYSIS· Map of diskeTIe cont8nls l Location of 
data, bad s.&eIOrs. etc.) 
FORMATIING/ 8AO SECTOAING • Non-AlARI DOS 
fonnatting Ind bad track / sector crlllion. 
BACKUP - Copies just about everything we can find . • . 
ragardless 01 prolection scheme. 

SupercJona il user· l riendlv and simple 10 use . 
PIRATES TAKE NOTE: SUPERCLONE only allows twO 
copies to be "",de of any specific diskene .. . Sorryll l 

SYSTEM REQUIREMENTS 
All" 400 or BOO Comput&r / 48K Memory 
One Alari 810 Disk Drive / Prinler Optional 

Available al your computer store Of direct from 
FRONTRUNNER . Ind ude $2.00 (S5.00 Foreign Ordersl lor 
61ch s'(ItefTl. OEALER INQUIRES ENCOURAGED. 

TOll FREE ORDER LINE: 
124 H~.) l-1OCH41-47'1O 
In Nevada or lor question, 
Call : 002) 786-4600 
Per1-Onal checks aDow 2-3 
weeks to d6lr. M / C and 
VISA accepted. Includa 
shipping . 

316 Cali fornia AlI8nue, Suite 1712 
Reno. Nevada 89509 - 1702) 786-4600 

OrM,s make claims . .. SUPERCLDNE makas copiaslll 
ATAR! is a Trademark of ATARI , Inc. 
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~ ORDERS ONLY: 800·558·8803 
or l ind chaekor money order. VISA. Me Idd 

P.O. BOX 1730 GOLETA.CA93116 3%. Shlpplng-$2 lor IOltw". IClIl lor 
1805) 964-4580 h"dwu'l. C.III.dd 6% lax. COO odd $2.50. 

~ ATARI 

KB400™ S80.0S 
Exact Atari'" keyboard layout - Full Year Warranty 

New! Speed Bla.tern , rapid flreJoy."ck add on $12..95 

16k ATR80.o.o $299.95 8" Drives CAll 

64k ATR8000 w/CP/M $449.95 4-Connector Drive Cable . . $35.0.0 

OS/A+4. 1 ... . . . . S 49.95 2-Connector Drive Cable . $25.00 

I _ S ~" TandonDrive . . $249.95 8" Drive Adapter .. $ 19.95 

2-S W' Tandon Drives . . $449.95 Parallel or Serial Cable $29.00 

TELEPHONE 

309 / 343-4114 
Weekdays 9am-Spm 
Saturday 9am. 12pm 

Ce<"ltnl~ 

KB 400 &. Speed HI.m. 
areTrademark. of Ano-So/. 

SE tlD CHECK OR MOtlE Y ORDER 10 

~TT[]-5[]fT . 
832 E. Third Street 

Galesburg. Illino is 6 140 I 

PLEASE ADD: 
$3.50 Postage & Handling 
COD - $2.00 additional 

Ili lnolsCustomefs 
5% sales Til( 

Am"tcen 
E.p .... Ac:c:.pt~ 

Al.Orl I •• T.ad~ma.k of Alar!. Inc . 



Mastermaze Update

For The Atari

David Butler

In the February 1983 issue of COMPUTE!, there was an

excellent, multilevel maze game called "Mastermaze"

by Kenneth S. Szajda. Here's a machine language

routine for the Atari version that greatly speeds up the

maze generator.

A game written in machine language can run far

faster than a BASIC version. However, in the case

of this "Mastermaze" update, the speed of the

game is not affected, only the maze generator

which starts things off.

Before you can even begin to play Master

maze, your computer must generate from 1 to 32

levels of mazes. This process can take several

minutes. By incorporating this new machine lan

guage routine, you should find that the maze

generating part of the program runs more than

ten times faster. Thirty-two levels can be generated

in under 90 seconds.

To use this routine to update your version of

Mastermaze, first LIST the original version of the

program. Delete lines 50, 90, 100, 110, and 111.

Then, substitute the lines in this new program

listing where they appear in the original. Also add

the new lines that did not appear in Mastermaze.

Adding An ML Maze Generator

8 DIM A*(37):SW=0

26 POKE 752.1:? " tCLEAR 3■":POSITIDN 4

.10:? "CONSTRUCTING MAZE.-.WAIT F

OR START"

27 RESTORE 1000:FOR 1=1536 TO 1690:R

EAD A:POKE I,A:NEXT I:POKE 755,1

80 G = USR(1536,1675.A):GOSUB 500

1000 DATA 104,104.133,208,104,133,20

7,104,133,204,104,133,203,173,1

0,210.41,3,133,212

1010 DATA 133,213,24,10,168,165,203,

113,207,133,205,165.204,200,113

,207,133,206,160,0

1020 DATA 177,205,201,128,208,40,165

,212,24,105,1,145.205,105,3,10,

168,165,203,113

1030 DATA 207,133,203,200,165,204,11

3,207,133,204,169,0,168,145,203

,165,2 05,133,20 3,165

1040 DATA 206, 133,204,24, 144,1 S3,230

,212,165,212,41,3,133,212,197,2

13,208,180,160,0

1050 DATA 177,203,133,212,152,145,20

3,169,251,24,101,212,176,24,198

,212,165,212,24,10

1060 DATA 168,56,165,203,241,207,133

,203,200,165,204,241,207,133,20

4,24,144,131,96,2

1070 DATA 0,176,255,254,255,80,0,1,0

,216,255.255,255,40,0 ©

INTRODUCING

SDB 64
FOR 1HE

COMMODORE64S
SDB 64-A must tor your 64!

*SDB 64-User defined printouts!
SDB 64-Menu driven & easy to use1

SDB 64-Perfect for personal filing needs!

SDB 64-Fasl sorls by any field & alphabetises!

SDB 64-Makes it easy to write compaliDte programs1

SDB 64-File & retrieve names, addresses, hobbies, etc '

Easy to follow instructions-perfect for new comer data base!

SDB 64 (Disk) $39.95 {$1.50 P&H)

Sfmplcwore
129 Wildbriar Rd., Rochester, NY 14623

716-334-9541 or 716-334-7406

ATARI SOFT FINDER 1.2 ATARI

2% YEAR COMPOSIT INDEX TO ATARI RELATED

ARTICLES IN FIVE POPULAR PERIODICALS

ACE Newsletter - EuRene. UK

A.N.A.L.O.G. COMPUTING

ANTIC (from March 82)

COMPUTE!

CREATIVE COMPUTING

* Coverage through June 1983

* Get maximum value from your periodicals and your ATARI

* Entries for Articles include references to follow up corrections and

improvements

* Covers Hardware &. Software for the ATARI 400, 800. 1200*

•ATAK1 40U. S00. 1200 are trade marks of Atari. Inc.

Only $6.00 (foreign S7.00) check or money order to

Valley
VALLEY SOFT

Depl. Cl

2660 SW De Armond

Corvallis. OR 97:m

Valleyi
SnftV
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Mastermaze Update 
For The Atari 

David Butler 

111 Ihe February 1983 issue of COMPUTE!, Ihere was all 
excel/en I, muilileveill/aze gall/e cal/ed "Maslerll/aze" 
by Kel1l1elh S. Szajda. Here's a machil1e language 
routi'le for the Atari versiol1 that greatly speeds up the 
'/"laze generator. 

A ga me written in machine language can run far 
faster than a BASIC version. However, in the case 
pf this "Mastermaze" update, the speed of the 
game is not affected, only the maze generator 
which sta rts things off. 

Before you can even begin to play Master­
maze, your computer must genera te from 1 to 32 
levels of mazes . This process can take several 
minutes. By incorporating this new machine lan­
guage routine, you should find that the maze 
generati ng part of the program runs more than 
ten times faster. Thirty-two levels ca n be genera ted 
in under 90 seconds. 

To use this routine to update your version of 
Mastermaze, first LIST the original ve rsion of the 
p rogram. Delete lines 50,90,100, 110, and 11l. 
Then, substitute the lines in this new program 
listing where they appear in the original. Also add 
the new lines that did not appear in Mastermaze. 

64-A must for your 54! 
64-User defined pnn touts! 

64-Menu drlyen & easy to use! 
64-Perfec t for personal filing needs! 

64-Fast sorts by any fie ld & alphabetlst:S! 
64-M akes It easy 10 wnle compalfble prog rams! 

to follow instructions-perfect tor new comer data base ! 
SDB 64 (Disk) $39.95 ($1 .S0 P&H) 

Slrnpl.ADle 
129 Wild briar Rd ., Rochester, NY 14623 

716-334-7406 

Adding An ML Maze Generator 
8 DIM A$(37) , S W=0 
26 POKE 752 ~ I: ? "{CLEAR}":P05ITION 4 

~ 1 0 : ? "CONSTRUCTING MA ZE ... WAIT F 
DR START" 

27 RESTDRE 1000 ,FDR 1=1536 TO 1 690 ,R 
EAO A:POKE I~A:NE XT I:POKE 755,1 

80 G=U SR( 1536, 1675 ,A ) ,GDSUB 500 
101210 DATA 104, 104, 1 33 ~2 08, 1134, 1 33 ,2121 

7 ,1 10 4,1 33,20 4,1104 , 1 33 , 21213 ,17 3 ,1 
121,21121,41,3,133,212 

10110 DATA 13 3 ,21 3,2 4,1121 , 168, 165 ,2121 3 , 
11 3,207 , 1 33,205~ 165, 20 4, 2121121 , 11 3 
,207,133,206,16121,121 

1 02121 DATA 1 77,205,201,1 2 8, 208,4121,165 
, 212 ,24,1 135 ,1,145, 21215, 1 105 , 3, 1121 , 
lilS, 165,21213,11 3 

1030 DATA 207, 133,203,200~ 165,204, 11 
3 ~ 2i!J7 , 1 33 ,204 , 169,13, 168, 145,2121 3 
,165, 205 ,1 33 , 203 , 165 

11340 DATA 206, 1 33,21214,2 4 , 144,183,2313 
~ 2 1 2 , 165, 2 1 2 ,41 , 3, 1 33 , 2 1 2 , 197, 2 
1 3 , 2@ 8 , 180, 1613,13 

1050 DATA 177 ~ 2.03,133,212,152,145,2.0 
3, 169,251, 2 4,101,212,176,24,198 
,2 1 2, 165,21 2,24, 1121 

1 060 DATA 1 68 ,56,165, 2.03 , 2 41 ,2137 ,1 33 
,213 3,20121 ,165, 2.0 4,241, 207 ,1 33,2 .0 
4, 2 4,144,131,96,2 

1.07.0 DATA 0, 1 76 ,255,254,255,813,.0,1 ,0 
,216,255,255,255,40,O © 

ATARI SOIT FINDER 1.2 ATARI 
2Y. YEAR COMPOSIT INDEX TO A'fARI RELATE D 

ARTICLES IN FIVE POPULAR P ERIODI CALS 

ACE KewsletlCr - Eugene. on COMP UTE! 
A.N.A.L.O.G. COMPUT ING CREATIVE COMPUT ING 
ANTIC (from March 82) 

* Coverage th rough June 1983 
* Get maximum value from you r period icab and your AT ARI 
* Entries for Articles include references 10 follow up correct ions and 

improvements 
* Covers Hardware & Soft ware for the AT ARl 400.800. 1200' 

"ATAHI 400.800.1200 are trade mark~ of Atad. Inc. 

Only $6.00 (foreign 87.00) chec k or money order to 

Valley J 
50[(;# 

VALLEY SOFT 
Dept. Cl 

2660 S W Dc Armond 
Corvallis. OR 97333 

Valley J 
50[(;# 
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COMPUTE! Back Issues

Here are some ot the applications, tutorials,

and games from available back issues of

COMPUTE!. Each issue contains much,

much more than there's space here to list,

bur here are some highlights:

May 1981: Named COSUB/GOTO in

Applesoft, Generating Lower Case Text on

Apple II, Copy Atari Screens to the Printer,

Disk Directory Printer for Atari, Realtime

Clock on Atari, PET BASIC Delete Utility,

PET Calculated Bar Graphs, Running 40

Column Programs on a CBM 8032.

June 1981: Computer Using Educators

(CUE) on Software Pricing, Apple II Hires

Character Generator, Ever- expanding

Apple Power, Color Burst for Atari, Mixing

Atari Graphics Modes 0 and 8, Relocating

PET BASIC Programs, An Assembler In

BASIC for PET, QuadraPET: Multitasking?

July 1981: Home Heating and Cooling,

Animating Integer BASIC Lores Graphics,

The Apple Hires Shape Writer, Adding a

Voice Track to Atari Programs, Machine

Language Atari Joystick Driver, Four Screen

Utilities for the PET, Saving Machine

Language Programs on PET Tape Headers,

Commodore ROM Systems, The Voracious

Butterfly on OSI.

August 1981: Minimize Code and Maximize

Speed, Apple Disk Motor Control, A

Cassette Tape Monitor for the Apple, Easy

Reading of the Atari Joystick, Blockade

Game for the Atari, Atari Sound Utility,

The CBM "Fat 40," Keyword for PET, CBM/

PET Loading, Chaining, and Overlaying.

October 1981: Automatic DATA State

ments for CBM and Atari, VIC News,

Undeletable Lines on Apple, PET, VIC,

Budgeting on the Apple, Switching Cleanly

from Text to Graphics on Apple, Atari

Cassette Boot-tapes, Atari Variable Name

Utility, Atari Program Library, Train your

PET to Run VIC Programs, Interface a BSR

Remote Control System to PET, A General

Purpose BCD to Binary Routine, Converting

to Fat-40 PET.

December 1981: Saving Fuel SS (multiple

computers: versions for Apple, PET,

and Atari), Unscramble Game (multiple

computers), Maze Generator (multiple

computers). Animating Applesoft Graphics,

A Simple Printer Interface for the Apple II,

A Simple Atari Wordprocessor, Adding

High Speed Vertical Positioning to Atari P/

M Graphics, OSI Supercursor, A Look At

SuperPET, Supermon for PET/CBM, PET

Mine Maze Game.

January 1982: Invest (multiple computers),

Developing a Business Algorithm (multiple

computers), Apple Addresses, Lowercase

with Unmodified Apple, Cryptogram Game

for Atari, Superfont: Design Special

Character Sets on Atari, PET Repairs for

the Amateur, Micromon for PET, Self

modifying Programs in PET BASIC, Tiny-

mon: a VIC Monitor, Vic Color Tips, VIC

Memory- Map, ZAP: A VIC Game.

May 1982: VIC Meteor Maze Game, Atari

Disk Drive Speed Check, Modifying Apple\

Floating Point BASIC, Fast Sort For PET/

CBM, Extra Atari Colors Through Artif'acr-

inji. Lite Insurance Estimator (multiple

computers), PET Screen Input, Getting The

Most Out Of VIC's 5000 Bytes.

August 1982: The New Wave Of Persona!

Computers, Household Budget Manager

(multiple computers), Word Games (multiple
computers), Color Computer Home Energy

Monitor, intelligent Apple Filing Cabinet,

Guess That Animal (multiple computers),

PET/CBM Inner BASIC, VIC Communica

tions, Keyprint Compendium, Animation

With Atari, VIC Curiosities, Atari Substring

Search, PET and VIC Electric Eraser.

September 1982: Apple and Atari and the

Sounds oi TRON, Commodore Automatic

Disk Boot, VIC Joysticks, Three Atari GTIA

Articles, Color Computer Graphics, The

Apple Pilot Language, Sprites and Sound on

the Commodore 64, Peripheral Vision Exer

ciser (multiple computers). Banish INPUT

Statements (multiple computers), Charades

(multiple computers), PET Pointer Sort,

VIC" Pause, Mapping Machine Language,

Editing Atari BASIC With the Assembler

Cartridge, Process Any Apple Disk File.

January 1983: Sound Synthesis And The

Personal Computer, Juggler AndThunderbird

Games (multiple computers), Music And

Sound Programs (multiple computers),

Writing Transportable BASIC, Home Energy

Calculator (multiple computers), All About

Commodore WAIT, Supermon64, Perfect

Commodore INPUTs, Atari Autonuraber,

Copy VIC Disk Files, Commodore 64

Architecture.

February 1983: How The PrtH Write Com

puter Games, 12 Joysticks Compared, Slalom

(a game in 3-D tor multiple computers),

Super Shell Sort For PET, Atari SuperFont

Plus, Creating Graphics On The VIC, Joy

sticks And Sprites On The 64, Bi-Directional

VIC Scrolling, Commodore 64 Video: A

Guided Tour, The Atari Cruncher, Easy

Apple Editing, VIC Custom Characters For

Games.

March 1983: An Introduction To Data

Storage (multiple computers), Mass

Memory Now And In The Future,

Games: Closeout, Boggier, Fighter

Aces, Letter And Number Play (all for

multiple computers), VIC Music, Direct

Atari Disk Access, TRS-80 Color Com

puter Data Base, Apple Subroutine

Capture, PET Quickplot, TI Graphics

Made Easy, VIC and Atari Memory

Management.

April 1983: Selecting The Right Word

Processor, Air Defense {multiple com

puters), Scriptor: An Atari Word Pro

cessor, Retirement Planner (multiple

computers), TI-99 Match-Em, Dr. Video

For Commodore, Atari Filefixer, Video

80: 80 Columns For The Atari, VICword,

Magic Commodore BASIC.

May 1983: The New Low Cost Printer/

Plotters, Jumping Jack (multiple com

puters), Deflector (multiple computers),

VIC Kaleidoscope, Graphics on the

Sinclair/Timex, Bootmaker For VIC, PET

and 64, VICSTATION: A "Paperless

Office," The Atari Musician, Apple Fast

Sort, TI BASIC One-liners.

June 1983: How To Buy The Right

Printer, The New, Low-cost Printers,

Astrostorm (multiple computers), The

Hawkmen Of Dindrin (multiple com

puters), MusicMaster For The Commo

dore 64, Commodore Data Searcher,

Atari Player/Missile Graphics Simpli

fied, TI Structured BASIC, UnNEW For

The VIC and 64, Atari Fast Shuffle,

VIC Contractor, SinclainTimex Screen

Splitter.

Home and Educational COMPUTING!

(Fall 1981 and Summer 1981 — count as one

back issue): Exploring The Rainbow

Machine, VIC As Super Calculator, Custom

Characters, Alternate Screens, Automatic

Line Numbers, Using The Joystick (Spacewar

Game), Fast Tape Locater, Window, VIC

Memory Map.

Back issues are S!i each or six for Si3.

Price includes freight in the US. Outside

the US >u\d SI per magazine ordered for

surface postage. SI per magazine for air

mail postage. All hark issues subject to

availability.

In the Continental US call

TOLL FREE 800-334-0868
(In NC Call 919-275-9809)

Or write to COMPUTE! Back Issues, P.O.

Box 5406, Greensboro, NC 27403 USA.

Prepayment required in US funds.

MasterCard, Visa and American Express

accepted. North Carolina Residents add 4%

sales tax.
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COMPUTE! Back Issues 

Here arc some of (he app lications, wtorials, 
and games from ava il able back issues of 
COMPUTJ:!. Each issue contains much, 
much more than there's space here to list, 
but here arc some highlights: 

May 1981, Named GOSUBIGOTO in 
Appleso(r, Generating Lower Case Text on 
Apple II , Copy Acari Screens to the Primer, 
Disk Directory Printer fo r Arari, Realtime 
C lock on Arari t PET BASIC Deie£e Uti lity, 
PET Calculated Sar Graphs, Running 40 
Column Programs on a C BM 8032. 

June 1981: Computer Using Educators 
(CUE) o n Software Pricing, Apple II Hires 
Character Generator, Ever- expanding 
Apple Power, Color Burst fo r Atari, Mixing 
Atari Graphics Modes 0 and B, Reloca ting 
PET BASIC Programs, An Assembler In 
BASIC for PET, QuadraPET: Multirasking? 

July 198 1: Home Heating and Cooling, 
Animating Integer BASIC Lares Graphics, 
The Apple Hires Shape Wri ter, Adding a 
Voice Track to Atari Programs, Machine 
Language Atari j oystick Driver, Four Screen 
Ut ilit ies for the PET, Saving Machine 
Language Programs on PET T ape Headers, 
Commodore ROM Systems, The Voracious 
Butterfly on OSI. 

August 1981: Minimize Code and Maximize 
Speed, Apple Disk Motor Conrrol, A 
Cassene Tape Monitor for the Apple, Easy 
Reading of the Atari j oystick, Blockade 
Game for the Atari, Atari Sound Uti lity , 
The CBM "Fat 40," Keyword for PET, CBMI 
PET Loading, C haining, and Overlaying. 

October 1981: Automatic DATA State, 
menrs for CBM and Atari, VIC News, 
Undelerable Lines on Apple, PET, VIC, 
Budge ting on the Apple, Switching Cleanly 
from Text to G raphics on Apple, Atari 
Cassene Boot,tapes, Atari Vari able Name 
Uti lity, Atari Program library, Train your 
PET to Run VIC Programs, Interface a BSR 
Remote Contro l System to PET, A General 
Purpose BCD to Binary Routine , Convening 
to Fat-40 PET. 

December 1981: Saving Fuel 55 (multiple 
computers : versions for Apple, PET, 
and A tari), Unscramble Game (multiple 
computers), Maze Generamr (multiple 
computers), Animating Applesoft Graphics, 
A Simple Primer Inrerface for the Apple II, 
A Simple Atari Wordprocessor, Adding 
High Speed Vertica l Positioning to Atari P/ 
M Graphics, 051 Supercursor. A Look At 
SuperPET, Supermon for PET/CBM, PET 
Mine Maze Game. 

January 1982: Invest (multiple computers), 
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Developing a Business A lgorithm (multiple 
computers) , Apple Addresses. Lowercase 
with Unmodified Apple, C ryptogram Game 
for Atari, Superfont: Design Special 
Character Se ts on Atari, PET Repairs fo r 
the Amateur, Micromon for PET, Self, 
modifying Programs in PET BASIC, Tiny, 
mon: a VIC Moniror, Vic Color T ips, VIC 
Memory Map, ZAP, A VIC Game. 

May 1982: VIC Mert.:nr Ma:e Game, Ara ri 
Disk Drive Speed Check, M(ldifyi ng Applt.:·:. 
Fioming Poinr BASIC. Fast SOrt For PET/ 
CBM . Extra A tari Colms Through Artifac t­
ing. Li fe Insurance Est i.lllmllr (multip lt.: 
cnmpmcrs), PET Screen Inpur, GCHing The 
Most O ur Of VIC's 5000 Byres. 

A ugust 1982: Th~ Ncw \X'ave Of Pe rson;).1 
Compurers, Household Budget M:lIlrlgt.: r 
(mult iple compurers). \V(ml Gaml:S (mlli ri pl l: 
computers) . C(l l()r Compure r Home Energy 
Monirnr, Inrdl igcm Apple Filing Cahin L' t. 
G uess That Animal (multiple cllmplHt.:rs). 
PET/CBM Inner BASIC. VIC Commun ica­
tilms, Keyprinr C(lmpendium. Aninl:1t il)n 
\Vi rh Arari. VIC C urios ities. Awri Suhsrri ng 
Serlrch, PET and VIC Elt.:crric Eraser. 

September 1982: Apple and A{;Jri and rhe 
Sounds of TRON. C()mmocil lrc AUlllmatic 
Disk Bnot, VIC Joysricks, Thrct.: Afari GTIA 
Artic les. Color Computer Graphics. The 
Apple Pilot Langu;lgc . Sprircs (lnd Sound on 
the Commodore 64. Periphera l Vision Exe r­
ciser (multiple compute rs). Bani:;h IN PUT 
Smremcnrs (mulriple compurers), Ch;'tmdes 
(mulriple compurers). PET Pointer Snrt. 
VIC Pause. Mapping Mac hin t.: Language. 
Editing Awri BASIC With tht.: Asst.:mhler 
Cartridge. Prilces:; Any Apple Disk Fil t.:. 

January 1983: S{lunJ Synrht;':;i:, And Thl: 
Pcrs(mal C tlmpllrer. juggler A nd Thundcrhl rli 
G'lnlt.:S (mulriple complUer:. ). Music A nll 
S(lund Pn)grams (multipk Ctl mpU1L'rs). 
\Vriling T nmsptlrt ahle BASIC. Homt.: Energy 
Calcu la tor (mulriplL' coillput t.: r:.) . A ll Ahout 
COlllnllxlore \VAIT, Slipennnn64. Pafect 
C tlln modore INPUTs. A rar i AllTonumher. 
Copy VIC Di.~k Filt.::.. C lIlunodore 64 
A rchi tec tu re. 

Februa ry 1983 : I"h)~\'· The Pnl:. Writt.: Ctlm­
pmer Games, 12 joysricks Comp<lrt.:J , Sla lom 
(a game in 3,D for mult iple computers). 
Super Shell Sorr For PET. Afa ri Supe rFont 
Plus. C reat ing G raphics On The VIC. joy­
st icks A nd Sprites On TIlt.: 64. Bi , Dirt.:ctionlll 
VIC Scroll ing. Commndnre 64 Video: A 
G uided Tour, Tht.: Arari Cruncht.:r. Ensy 
Apple Ediring. VIC CuSto lll C hanlcrers For 
Games. 

March 1983: An Introduc tion To Da ta 
Storage (mu ltiple compute rs), Mass 

Me m o ry Now A nd In The Future, 
Ga mes : Closeout, Bogg Ie r, Fighte r 
Aces, Letter And Number Play (a lUor 
multip le compute rs), VIC Mus ic, Direct 
Atari Dis k Access, TRS .. 80 Color Com­
pute r Data Base, Apple Subrou tine 
Capture, PET Quickplot. T I Graphics 
Made Easy, VIC and Atari Memory 
Manageme nt. 

April 1983, Selecting The Right Word 
Processor, Air Defense (multiple com .. 
puters), Scriptor: An Ata ri Word Pro , 
cessor, Re tire me nt Planner (multiple 
computers), TI-99 Match-Em, Dr. Video 
For Commodore, Atari Filefixe r, Video 
80: 80 Columns For The Ata ri, VICword, 
Magic Commodore BASIC. 

May 1983, The New Low Cos t Prin te rl 
Plotte rs, Ju mping Jack (mu lt ip le com­
puters) , Deflector (multip le compu te rs), 
VIC Kaleidoscope, Graphics on th e 
Sinclairffimex, Bootmaker For VIC, PET 
and 64, VICSTATION: A "Paperless 
Office," Th e Atari Musician, Apple Fas t 
Sort, TI BASIC One-line rs. 

June 1983, How To Buy The Right 
Prin te r, T he New, Low .. cost Pri nte rs, 
Astrostorm (mu ltiple computers), The 
Hawkmen Of Dindrin (mu ltiple com­
pu ters), MusicMaste r For The Commo .. 
d o re 64, Commodore Da ta Searcher, 
Atari Player/Missi le Graphics Simpli .. 
fied, TI Structured BASIC, Un NEW For 
The VIC and 64, Atari Fas t Shuffle, 
VIC Con tractor, Sincla irfTimex Screen 
Splitter. 

Home and Educa tional COMPUTING! 
(Fall 198 1 and Summer 198 1 - count as ont.: 
back issue): Exploring The Ra inbow 
Mnch ine. VIC As Super Calcu lanlr . Cust()tn 
C h(lIflCte rs. A lternate Screens. Aurom;'tti c 
line Numbers. Us irtg Th t.: Joysrick (Sp,lccw;'tr 
Game). Fast Tape Locarcr. Window. VIC 
Memory Map. 

Back issue." are , :\ each t)r s ix 1( lr S [ ;"1 . 

Price illdlld t.:s frt.: ig-ill ill the CS. Ollt :; icle 
1 he US acid S 1 pt.:r Illa ).{:l i'i m: onit-rccl for 
surbce post;lge. S~I per Illagazilll: for ail· 
lIla il posta~c. All had i ss uc~ s lll ~jen If) 
a\" li labi li[ y. 

In the Continenta l US call 

TOLL FREE 800-334-0868 
(In NC Call 919-275-9809) 

Or write to COMPUTE! Back Issues, P.O. 
Box 5406, Greensboro, NC 27403 USA. 
Prepayment requ ired in US funds. 
MasterCard , Visa and Ameri can Express 
accepted. Norrh C aro li na Residents add 4% 
sales tax. 



COMPUTERS

Machine Language For Beginners

Author: Richard Mansfield

Price: SI 2.95

On Sale: Now

One of the most exciting moments in com

puting is when a beginner writes his or her

first program which actually works... usually

after hours of effort. A new world opens up.

But as beginners grow into intermediate

programmers and become more fluent in

BASIC they realize the language's limitations

- slow speed, and the lack of total control

over the inner operations of the computer.

They often develop an admiration for the

fast, smoothly running machine language

programs that mark commercial software.

Unfortunately, too many people view ma

chine language as mysterious and forbidding,

and they are reluctant to tackle it themselves.

COMPUTE! Books' latest release,

Machine Language For Beginners, by

Richard Mansfield, introduces newcomers

to the challenges of machine language

with a unigue approach. Aimed at people

who understand BASIC. Machine Language

For Beginners uses BASIC to explain how

machine language works. A whole section

of the book explains machine language in

terms of equivalent BASIC commands. If

you know how to do it in BASIC, you can

see how it's done in machine language.

Machine Language For Beginners is a

general tutorial for all users of computers

with 6502 microprocessors - with examples

for the Commodore 64, VIC-20, Atari 400/

800/I200XL. Apple II, and PET/CBM. The

numerous machine language programs

will work on all these computers.

As a bonus. Machine Language For

Beginners includes something that all fledg
ling machine language programmers will

need to get started - an assembler. The

"Simple Assembler," written in BASIC for

the various computers, takes the tedium

out of entering and assembling short

machine language programs. The book even

explains how to use the built-in machine

language monitors on several of the com

puters. And it includes a disassembler pro

gram and several monitor extensions.

This book fills the need for a solid, but

understandable, guide for personal com

puting enthusiasts. Mansfield is Senior

Editor of COMPUTE!. His monthly column.

"The Beginner's Page," has been one of COMPUTE! most popular features.
In the COMPUTE! tradition. Machine Language For Beginners has been written

and edited to be straightforward, clear, and easily understood. It is spiral-bound
to lie flat to make it easier to type in programs.

Table of Content

:ram

Preface

Introduction - Why Machine Language?

Chapter I: How To Use This Book ....

Chapter 2: The Fundamentals

Chapter 3: The Monitor

Chapter 4: Addressing

Chapter 5: Arithmetic

Chapter 6: The Instruction Set

Chapter 7: Borrowing from BASIC

Chapter 8: Building A Progr

Chapter 9: ML Equivalents
Of BASIC Commands..

Appendices

A: Instruction Set

B: Maps

C: Assembler Programs

D: Disassembler Prograr

E: Number Charts . . .

F: Monitor Extensions.
G: The Wedge

Index .

ims

. . . v

. .vii

I

7

23

37

53

63

91

97

21

149

167

223

237

243

253

335

339

«hS Q^^Qo^UAer deaJe u ar!d bookstores nationwide. To order directly call TOLL FREE 800-334-0868. In North Carolina
call 919-275-9809. Or send check or money order to COMPUTE! Books, P.O. Box 5406. Greensboro, NC 27403.
Add $2 shipping and handling. Outside the U.S. add S5 for air mail. S2 for surface mail. All orders prepaid, US. funds only
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COMPUTE!'s 
Machine Language For Beginners 
Author: 
PrIce: 
On Sale: 

Richard Mansfield 
512.95 
Now 

One of the most exciting moments in com­
puting is when a beginner w rites his or her 
first program which actually works ... usually 
afi:er hours of effort A new world opens up. 

But as beginners grow into intermediate 
programmers and become more fluent in 
BASIC, they realize the language's limitations 
- slow speed. and [he lack of toral control 
over [he inner operations of the computer. 
They ofi:en develop an admiration for [he 
fast smoothly running machine language 
programs that mark commercial sofi:ware. 
Unforrunately, too many people view ma­
chine language as mysteriOUS and forbidding, 
and they are reluctant to tackle it themselves. 

COMPUTE! Books' latest release, 
MaChine Language For Beginners, by 
Richard Mansfield, introduces newcomers 
to the challenges of machine language 
with a unique approach. Aimed at people 
who understand BASIC, Machine Language 
For Beginners uses BASIC to explain how 
machine language works. A whole section 
of the book explains machine language in 
terms of equivalent BASIC commands. If 
you know how to do I[ in BASIC, you can 
see how irs done in machine language. 

Machine Language For Beginners is a 
general tutorial for all users of computers 
with 6502 microprocessors - with examples 
for the Commodore 64, VIC-20, Atari 400/ 
8001/200XL Apple II, and PET/CBM. The 
numerous machine language programs 
will work on all [hese computers. 

As a bonus, Machme Language For 
Beginners includes something that all fledg­
ling machine language programmers will 
need to get starred - an assembler. The 
"Simple Assembler," written in BASIC for 
the various computers, takes the tedium 
out of entering and assembling short 
machine language programs. The book even 
explains how to use the bUilt-in machine 
language monitors on several of the com­
puters. And it includes a disassembler pro­
gram and several monitor extensions. 

This book fills the need for a SOlid, but 
understandable, guide for personal com­
puting enthusiasts. Mansfield is Senior 
Editor of COMPUTE!. His monthly column, 

Table of Contents 
Preface ... . . . ... . . . ...... . . . . . " . " . , .. . ... . v 

Introduction - Why Machine Language? . . " ... , ... vii 
Chapter I: How To Use This Book 
Chapter 2: The Fundamentals . . .. .. ...... . 

Chapter 3: The Monitor . . .. . ..... . .. , . . . . 7 

23 Chapter 4: Addressing ... ~ ~ . ~ ~ . . .... . . . ..... . 

Chapter 5: Arithmetic . . ..... . .. . .. " 37 

Chapter 6: The Instruc~i~~ '~e't ' , .. . . , . . . . . . . . .. 53 

Chapter 7: Borrowing from BA~I~ .' : : . , . , . . . , " :: 

Chapter 8: Building A Program ... . : : : : : : : . . . 97 

Chapter 9: ML EqUivalents 

Of BASIC Commands . . .. . .. . .... ... ... . " I 21 
Appendices 

A: Instruction Set . . . . . . . . . 
B: Maps ..... . . . . , ...... : .. : :: ~ .... . . .. .. . 

C: Assembler Programs . . . . . . . . . ., ... . . ... . 

D: Disassembler Programs . .. . . . . . ' .' ...... . .. , 
.. . . .... . . 

E: Number Charts 
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...... . . . . . . . . . . . 
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149 
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223 
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335 
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"The Beginner's Page," has been one of COMPUTE!'s most popular features. 
In the COMPUTE! tradition, Machine Language For Beginners has been written 

and edited to be straightforward, clear, and easily understOOd. It is spiral-bound 
to he flat to make it eaSier to type in programs. 

Available at computer dealers and boo~stores nationwide. To order directly call TOLL FREE 800-334-0868. In North Carolina 
call 9 19-275-9809. Or send check or money order to COMPUTE! Books, p.o. Box 5406. Greensboro. NC 27403. 
Add S2 shipping and handlIng. Outside the U.S. add 55 for air mall, 52 for surface mail. All orders prepaid. US funds only 
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COMPUTERS

First Book Of Atari Graphics
Authors:

Price:

On Sale:

COMPUTE! Magazine

editors and contributors

Si 2.95

Now

usmgbrmgs For Graphics Storage

Michael A. Greenspan

CraiS Chamberla
Design Custom

I utGraPhicsModeslAnd2
At Hie Bottom Of Your Screen
I nnting Characters In Mixed Granhi.x M ,'-t R' Ahm Ht'lkl'
Add A Text Window To GRAPHK i* ^ C™K ^tchetidow To GRAPH
Mixing Graphics Modes 0 And 8

8
Charles Braruion

Douglas Crocfcford

resigning Your Own Character Sets
SuperFont

CharacterSet Utilities

89 Chapterfour: Animation With Character Graphics

■ Craig Patchetl
Charles Brannon
■ ■ ■ Fred Pinho

Using TextPIot For Animated Games Charles Brannon
High-Speed Animation With Character Graphics ' .' .' '

U r , j

COMPUTE!, ihe leading magazine of home, ' ro uc on
educational, and recreational computing, 1

has led the way for Atari owners since the ' 3

computers were first introduced in 1979. 76

COMPUTE! has published scores of articles 20

on Atari graphics, and was the first to di

vulge many important details on such tech

niques as redefined characters, custom 23

graphics modes, and player/missile 25

graphics. But those articles are scattered 37

across dozens of issues, many of which are

scarce or out of print. 41

That's why the editors of COMPUTE! 44

decided to gather the very best Atari 46

graphics articles published over the past

three years into COMPUTE'S First Book Of 51

Atari Graphics. From the fundamentals to 53 n"T- -l!il 1:" -1 '^'^" ■-- = ■ ■>■.■■'■ .,
advanced techniques, here are some of the 62

most instructive articles ever published for 77

the Atari.

But that's not all. COMPUTEI's First

Book OfAtari Graphics also presents articles

never before published anywhere, and 98

additional sections written especially for 108

this book. These include "The Basics Of

Atari Graphics," an introductory tutorial 127

which prepares beginners for the rest of the 129

book; "How To Design Custom Graphics 740

Modes," which covers the fundamentals of 154

mixing modes on a single screen; and

"Introduction To Player/Missile Graphics," a 164

guide to understanding one of the Atari's 172

most advanced features, written by Bill 184

Wilkinson, a COMPUTE! columnist and a 188

creator of Atari BASIC and the Atari Disk 192

Operating System.

Numerous other articles include "De- 201

signing Your Own Character Sets," a new 203

and improved "SuperFont," "High Speed 208

Animation With Character Graphics," "Ani- 215

mation And Player/Missile Graphics," "The 224

Collision Registers," and "GRAPHICS 8 In 236

Four Colors Using Artifacts." There's even a 239 :

brand new article by Wilkinson, "The Priority
Registers," which for the first time shows 245 I

how to use player/missile graphics to create 246 inc

a Fifth player.

In the COMPUTE! tradition. Atari

Graphics is crisply written and edited to be

useful to beginners and experts alike. And it's spiral-bound for easy

access to its dozens of ready-to-type program listings.

Available at computer dealers and bookstores nationwide. To order directly call TOLL FREE 800-334-0868 In North
Carolina call 919-275-9809. Or send check or money order to COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403.

Add S2 shipping and handling. Outside the U.S. add S5 for air mail. S2 for surface mail. All orders prepaid. U.S. funds only.
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Robert C. lock

Tom R. Haifhill
Michael Room

I

Bill Wilkinson
Grace, Jr.

Player/Missile G
A Self-Modifying P^I Graphics Lu,
AddmgHigh-Speed Vertical Position ng
lo P/M Graphics . .

R M Graphics Made Easy " ' Dav|d H Maikley
Animation And P/M Graphics r Sakand Sid Meier
Extending Player/Missile Graphics Tom Sak and Sid Meier
I he Collision Registers Eric Stoltman
The Priority Registers MattGiwer

Bill Wilkinson

lrtAI n1^ » m Four Colors Using ArtitVt, r^ -,
Atari Video Graphics And The Ct CT A n I T ' 'A l?aVld
Atari Video Graphics And The New GT A Zt l^%

Craig Chamberlain
Fred Pinho

■ ■ Joseph Trem

OnvenHons (Guide To Typing In Programs)

COMPUTEt's 
First Book 01 Atari Graphics 

Authors: 

Price: 
On Sale: 

COMPUTE! Magazine 
editors and contributors 
S12.95 
Now 

COMPUTE!. the leading magazine of hOme. educational. and recreational computing. has led the way for Atari owners since the computers were first introduced In 1979. COMPUTE! has published scores of articles on Atari graphics. and was the first to di­vulge many important details on such tech­niques as redefined characters. custom graphics modes. and player/missile graphics, But those articles are scattered across dozens of issues. many o f which are 
scarce or out of pi in!. 

That's why the editors of COMPUTE! deCided to gather the very best Atan graphiCS articles published over the past three years IntO COMPUTErS First Book Of Narr GraphicS. From the fundamentals to advanced techniques. here are some of the most instructive articles ever published for 
the Atari. 

But that's not all. COMPUTErs Firsl Book Of Alari GraphiCS also presents articles never before published anywhere. and additional sections w ri tten espeCially for this book, These include " The Basics Of Atari GraphicS." an introductory tutorial which prepares beginnerS for the rest of the bOok: "How To DeSign Custom Graphics Modes. " which covers the fundamentals of mixing modes on a Single screen: and " Introduction To Player/Missile GraphiCS." a guide to understanding one of the Atan's most advanced features. written by Bill Wilkinson. a COMPUTE! columnist and a creator of Atari BASIC and the Atan Disk 
Operating system. Numerous other articles include "De-sigf1lng Your Own Character Sets." a new and Improved "SuperFont. " "High Speed Animation With Character Graphics." "Ani­mation And Player/M issile GraphiCS." "The Collision Registers." and "GRAPHICS 8 In Four Colors Using Artifacts." There's even a brand new article by Wilkinson. "The Priority Registers." which for the first time shows hOW to use player/missi le graphiCS to create 
a fifth player. In the COMPUTE! tradition. Alarr 

V. Introduction 1 C .. . ' . . . .. . Robert C. Lock 
3 T~ap~erone: Fundamentals 01 Atari Graphics 16 ~ aslC~ Of A tari Graphics . USll1g Stnngs For Grnpl ' 5 . . . . .... " . ' . Tom R. H it lfhill 

,. Michael Boom 
20 u ' ~ 1ICS torage slllg The CO LO R And LOC ' . .... To Program Pong-Type Gam~~TE ,l n ~ tructions 23 Ch ' , . . . . . .. Michocl A. G reenspan 25 apter Two: Customizing The Graphics Mod How To Oesig 1 C es 37 Put G I " 1 lI stO Il1 G raphics Modes rap l1 C~ Mod t..·s I And ? ' , . 41 At, TI~e Bottom Of Your Scr~en 

ra ig Chamberla in 

44 Pnnhng Chomelcrs In Mixed G ":... .... R. Alon Belke 46 Add A Text Window To GRAPJ~~t~'~S Modes " ... Cmig Pa tchet t Muong GraphiCS Modes 0 And 8 ' , , . , . , ., Charles Brannon 

51 
. , , , , . , . Douglas Crockford 

53 ~haPterThree: Redefining Character Sets 62 5 eS l gr~lI1 g Your Own Character Sets uperl'ont , . , " ' " 77 Character Set Uti'liti ~~ , : ' , , . , . , , . .... , . , . 

, . . .. Craig Patchell 
Charles Brannon 

Fred Pinho 
:~ ~~~~~~:tour: Animation With Character Graphics 1~: ~s ir; gsTcxtpioi j::,; A ~i;,;a't ~d' G~ ,;, ~~ ..... . , . .. O w les Brannon 

127 
129 
140 
154 

Ig1- peed A ll1l11a!ion With ChartIC! ' 'G' , ' I' : .. , . Dnvid Plotkin <. t: r rll p llCS . , CI I B 
Ch 

la r es rannon I n t~~~e~~~~~: ~:i~:)~~~~:'ithl PIGaver/Missile Graphics A S"lf M d'f " lSSI e raphlCs e, _ o. 1 }' 1I1g P/M Graphics Utilil .. ... , .. ~ . Bi ll W il kinson TAd~lI1 g Hlgh-~pet..'d Vert ica l Posit-i(ln i~ , ." . .. ' Kenneth C race. Jr. o 11M GraphiCS ' , g I'/MG I ' .. .. ...... D 
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COMPUTED
Second Book Of Atari

After only three years on the market,

the Atari 400/800 microcomputers

have become among the most

popular personal computers ever

made. So it was no surprise when

COMPUTED First Book ofAtari, a

collection of the best Atari articles

published during 1980-81 in

COMPUTE! Magazine, also became

a "bestseller" with Atari enthusiasts.

The first printing sold out injust a

few month's.

That's why we've followed up

with COMPUTED Second Book of

Atari. Available immediately, the

Second Book ofAtari continues

COMPUTE! s tradition for personal

computer users.

But the Second Book ofAtari

differs from the First Book in one

important respect - all the articles

are totally new and previously

unpublished. The Second Book of

Atari includes such interesting

articles as "Page Flipping," "Fun

With Scrolling." "Perfect Pitch,"

"Player-Missile Drawing Editor."

and "TextPIot Makes a Game."

Whole chapters are devoted to

subjects such as "Advanced

Graphics and Game Utilities,"

"Programming Techniques," and

"Beyond BASIC." With 250 pages -

more than 25 percent thicker than

the First Book at the same price -

the SecondBook ofAtari is crammed

with information and ready-to-type

program listings. And the book is

spiral-bound to lie flat and is fully

indexed for quick reference.

Best of all, COMPUTEi's Second

Book ofAtari, like COMPUTE!

Magazine itself, is written and edited
to appeal to all computer enthusiasts

at only SI 2.95.
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COMPUTERS

Programmer's Reference Guide

to the TI-99/4A
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Author: C. Regena

Price: $14.95

On Sale: Now

Just about the best way to learn how

to program a computer is to sit down

with a patient friend who already knows

how, and ask questions while you ex

periment with the computer. Owners

of the popular Texas Instruments home

computer will find that C. Regena is

that kind of friend, and Programmers

Reference Guide to the T1-99/4A is that

kind of book.

Regena carefully explains every

BASIC command and function, and all

the techniques needed to program TI

graphics, sound, and speech. It's hard

to think of a question that she doesn't

answer simply and clearly, with hints

about ways to write programs that do

exactly whatyou want.

The book also provides dozens

and dozens of programs, ranging from

very short examples to full-length

commercial-quality software. In effect,

readers can look over Regena's ^___

shoulder as she goes through the pro

gramming process step by step, explaining what she's doing as

she goes along. Not to mention the fact that the finished pro

grams are valuable in their own right.
Even readers who are familiar with the computer will find

this book valuable as a reference, where they can look up infor
mation they need and find the answers to particular questions.

Above all. Programmer's Reference Guide to the TI-99/4A is a

book that lets readers use it however they like. You don't have to

start at page one and read through, following someone else's
plan for whatyou should learn first and what can wait until later.
Instead, you can explore this book from any point of view, to solve
almost any programming.problem, and find the answer quickly

and easily.
C. Regena is COMPUTE! Magazine's regular columnist on

the TI-99/4A. She's an experienced and resourceful programmer.

Like most of her readers, she taught herself how to program, and
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gramming process step by step, explaining what she's doing as 
she goes along. Not to mention the fact that the finished pro­
grams are valuable in their own right. 

Even readers who are familiar with the computer will find 
this book valuable as a reference, where they can look up infor­
mation they need and find the answers to particular questions. 

Above all, Programmer's Reference Guide to [he TI-99/4A is a 
book that lets readers use it however they like. You don't have to 
start at page one and read through, following someone else's 
plan for what you should learn first and what can wait until later. 
Instead, you can explore this book from any point of view, to solve 
almost any programming .problem, and find the answer quickly 
and easily. 
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out with the computer. And with Programmer's Reference Guide, TI users now have Regena to help them learn how 
to make their computer do exactly what they want it to do. 

Programmer's Reference Guide to [he TI-99/4A is available from COMPUTE! Publications, the leading publisher of 
books and magazines for home, educational, and recreational computing. 

Available at computer dealers and bookstores nationwide. To order directly call TOLL FREE 800-334-0868. In 
North Carolina call 919-275-9809. Or send check or money order to COMPUTE! Books, P.O. Box 5406, Greensboro, 
NC 27403. 
Add 52 shipping and handling. Outside the U.S. add S5 for air mall, 52 (or surface mail. All orders prepaid. U.S. funds only 
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If you program in BASIC, you know about

commands like PRINT, GOSUB, IF-THEN, and

others.

But did you know that each of these

commands is actually a mini-program in

itself? Atari BASIC is a collection of machine

language routines that tell the computer

what to do, how to do it and what to do next.

Atari BASIC is a powerful and versatile

language. Now available from COMPUTE!

Books. The Atari BASIC Sourcebook offers
Atari programmers a chance to look inside

the language - directly to the source code

that/5 Atari BASIC.

Authors Bill Wilkinson, Kathleen O'Brien,

and Paul Laughton, the people who wrote

Atari BASIC, take you on a tour through the

language. They explain how it works and

how you can make it work for you.

The Atari BASIC Sourcebook answers

these questions |and more):

• When you RUN a BASIC program,

what is really going on inside the

computer?

• How does the computer know how

to handle a FOR-NEXT loop? How

does it RETURN from a subroutine?

• Where do ERROR messages come

from? How does the computer know

what's wrong?

• How does your Atari decide which

mathematical operation to perform

first?

• Why do some tasks take so long,

while others happen almost instantly?

• Why does the computer sometimes

lock up when you delete lines from

a program?

• How does the computer interpret

words and symbols like GOTO, INT,

CHRS, *. and =?

• How can a machine language pro

grammer take advantage of the so

phisticated routines in Atari BASIC?

Intermediate to advanced Atari program

mers will find a wealth of useful and in

teresting information in The Atari BASIC

Sourcebook.

Much more than a simple source code listing,

this book explains how BASIC works and why, All major routines are examined and explored. The authors go into detail about the
internal design, the stack, input/output statements, and much more. When you finish reading this book, you will have an in-depth
understanding of how to put Atari BASIC to work for you in ways you never thought possible.

The Atari BASIC Sourcebook is available at many computer stores and bookstores, and can also be ordered directly from
COMPUTE! Books

Available at computer dealers and bookstores nationwide. To order directly call TOLL FREE 800-334-0868. In North Carolina call
919-275-9809. Or send check or money order ro COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403.
Add S2 shipping and handling. Outside Ehe U.S. add S5 for air mail. S2 for surface mail. All orders prepaid, U.S. funds only.
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grammer take advantage of the so­
phisticated routines in Atari BASIC? 

Intermediate to advanced Atari program­
mers will find a wealth of useful and in­
teresting Information in The Alar; BASIC 
Sourcebook, 

Much more than a simple source code listing, 
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this book explains how BASIC works and why, All major routines are examined and explored, The authors go into detail about the 
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A Beginner's Guide

To Typing In Programs

What Is A Program?

A computer cannot perform any task by itself.

Like a car without gas, a computer has potential,

but without a program, it isn't going anywhere.

Most of the programs published in COMPUTE! are

written in a computer language called BASIC.

BASIC is easy to learn and is built into most com

puters (on some computers, you have to purchase

an optional BASIC cartridge).

BASIC Programs

Each month, COMPUTE! publishes programs for

many machines. To start out, type in only pro

grams written for your machine, e.g., "TI Version"

if you have a TI-99/4. Later, when you gain ex

perience with your computer's BASIC, you can

try typing in and converting certain programs

from one computer to yours.

Computers can be picky. Unlike the English

language, which is full of ambiguities, BASIC

usually has only one "right way" of stating some

thing. Every letter, character, or number is signif

icant. A common mistake is substituting a letter

such as "O" for the numeral "0", a lowercase "\"

for the numeral "1", or an uppercase "B" for the

numeral "8". Also, you must enter all punctuation

such as colons and commas just as they appear in

the magazine. Spacing can be important. To be

safe, type in the listings exactly as they appear.

Brackets And Special Characters

The exception to this typing rule is when you see

the curved bracket, such as "{DOWN}". Any

thing within a set of brackets is a special character

or characters that cannot easily be listed on a print

er. When you come across such a special state

ment, refer to the appropriate key for your com

puter. For example, if you have an Atari, refer to

the "Atari" section in "How to Type COMPUTERS

Programs "

About DATA Statements

Some programs contain a section or sections of

DATA statements. These lines provide informa

tion needed by the program. Some DATA state

ments contain actual programs (called machine

language); others contain graphics codes. These

lines are especially sensitive to errors.

If a single number in any one DATA statement

is mistyped, your machine could "lock up," or

"crash." The keyboard, break key, and RESET {or

STOP) keys may all seem "dead," and the screen
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may go blank. Don't panic - no damage is done.

To regain control, you have to turn off your com

puter, then turn it back on. This will erase what

ever program was in memory, so always SAVE a

copy of your program before you RUN it. If your

computer crashes, you can LOAD the program

and look for your mistake.

Sometimes a mistyped DATA statement will

cause an error message when the program is RUN.

The error message may refer to the program line

that READs the data. The error is still in the DATA

statements, though.

Get To Know Your Machine

You should familiarize yourself with your com

puter before attempting to type in a program.

Learn the statements you use to store and retrieve

programs from tape or disk. You'll want to save a

copy of your program, so that you won't have to

type it in every time you want to use it. Learn to

use your machine's editing functions. How do

you change a line if you made a mistake? You can

always retype the line, but you at least need to

know how to backspace. Do you know how to

enter inverse video, lowercase, and control char

acters? It's all explained in your computer's

manuals.

A Quick Review

1) Type in the program a line at a time, in order.

Press RETURN or ENTER at the end of each line.

Use backspace or the back arrow to correct

mistakes.

2) Check the line you've typed against the line in

the magazine. You can check the entire program

again if you get an error when you RUN the

program.

3) Make sure you've entered statements in brac

kets as the appropriate control key (see "How To

Type COMPUTERS Programs" elsewhere in the

magazine.)

We regret that we are no longer able to respond to

individual inquiries about programs, products, or

services appearing in COMPUTE! due to increasing

publication activity. On those infrequent oceasnvis

when a published program contains a typo, the correc

tion will appear on the CAPUTE! page, usually within

eight weeks. If you have specific questions about items

or programs which you've seen in COMPUTE!, please

send them to Readers Feedback, P.O. Box 5406,

Greensboro, JVC 27403. ©
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What Is A Program? 
A computer cannot perform any task by itself. 
Like a ca r without gas, a computer has potential, 
but without a prog ram, it isn ' t going anywhere. 
Most of the programs p ublished in COMPUTE! a re 
written in a computer language called BASIC. 
BASIC is easy to lea rn and is built into mos t com­
puters (on some computers, you h ave to purchase 
an optio nal BASIC ca rtridge) . 

BASIC Programs 
Each month , COMPUTE! publishes programs for 
many machines . To start out, type in only pro­
gra ms written for your machine, e.g., "TI Version" 
if you have a TI-99/4. Later, when you gain ex­
perience w ith your computer's BASIC, you can 
try typing in and converting certain programs 
from one com pu ter to yours. 

Computers ca n be picky. Unlike the English 
language, which is fulJ of ambiguities, BASIC 
usually has on ly one " right way" of stating some­
thing. Every letter, cha racter, or number is signif­
Ica nt. A COmmon mistake is substituting a le tter 
such as "0" for the numera l "0", a lowercase " I" 
for the numeral "1", or a n uppercase " B" for the 
numeral "8". Also, you must enter alJ punctuation 
such as colons and commas just as they appear in 
the magazine. Spacing can be important. To be 
safe, type in the li stings exactly as they appear. 

Brackets And Special Characters 
The excep tion to this typing rule is when you see 
the curved bracket, such as" {DOWN}". Any­
thing w ithin a set of bracke ts is a special character 
or charac te rs that cannot easily be li sted on a print­
er. When yo u come across such a special state­
ment, refer to the appropriate key for your com­
puter. For example, if you have an Ata ri, refer to 
the " Atari" section in " How to Typ e COMPUTE!'s 
Programs " 

About DATA Statements 
Some programs conta in a section or sections of 
DATA sta teme nts. These lines provide info rma­
tion needed by the progra m. Some DATA state­
m ents contai n actua l programs (called machine 
language); othe rs contain graphics codes. These 
lines are especia lly sensi tive to errors. 

If a single number in anyone DATA state ment 
is mistyped , your machine could " lock up," or 
"crash." The keyboard , break key, and RESET (or 
STOP) keys may all seem " dead," and the screen 
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may go blank. Don' t panic - no damage is done. 
To regain control, you have to turn off yom com­
puter, then turn it back on . This will erase w ha t­
ever progJ·am was in me mory, so always SAVE a 
copy of your program before you RUN it. If yom 
computer crashes, you can LOAD the program 
and look for your mistake. 

Sometim es a mistyped DATA stateme nt w ill 
ca use an error message when the program is RUN. 
The error message may refer to the program line 
that READs the da ta. The error is still ill the DATA 
statements, thOl/gh. 

Get To Know Your Machine 
You should fam iliarize yourself with your com­
puter before attempting to type in a program. 
Learn the statements you use to store and retrieve 
programs from tape or disk. You' ll want to save a 
copy of your program, so that you won't have to 
type it in every time you want to use it. Lea rn to 
use yom mac hine's editing ftll1ctions. How do 
you change a line if you made a mistake? You can 
always retype the line, but you a t least need to 
know how to backspace. Do you know how to 
en te r inverse video, lowercase, and con trol char­
acters? It's a U explained in your compute r's 
manuals. 

A Quick Review 
1) Type in the program a ·Iine at a time, in order. 
Press RETURN or ENTER at the end of each line. 
Use backspace or the back arrow to correc t 
mistakes. 

2) Check the line you've typed aga inst the line in 
the magazi ne. Yo u can check the e ntire program 
aga in if you get an e rror when you RUN the 
program. 
3) Make sure you've en tered sta tements in brac­
kets as the appropriate control key (see " How To 
Type COMPUTE!'s Progra ms" e lsewhere in the 
magazine.) 

We regret Ihat we are 110 10llger able to respolld to 
illdividuol illquiries about programs, products, or 
services appearing ill COMPUTE! due 10 illcreasillg 
p"blicatiall activity. 0 11 those illfrequelll occasioll s 
when a pllblished program cOlltains a typo, tile CO/Tec­

tion will appear all tile CAPUTE! page, IIslially witllill 
eigilt weeks. If YOllllave specific qllestions about items 
or programs whicl! yOl/'ve seell ill COMPUTE!, please 
selld tllelll to Renders Feedback, p.o. Box 5406, 
Greensboro, NC 27403. © 

-, 



HowToType COMPUTERS Programs

Many of the programs which are listed in COMPUTE! contain

special control characters {cursor control, color keys, inverse

video, etc.). To make it easy to tell exactly what to type when

entering one of these programs into your computer, we have

established the following listing conventions. There is a

separate key for each computer. Refer to the appropriate

tables when you come across an unusual symbol in a program

listing. If you are unsure how to actually enter a control

character, consult your computer's manuals.

Atari 400/800
Characters in inverse video will appear iike:

Enter these characters with the Atari logo key, tA]

When you see

<CLEAR>

(UP>

CDONN>

(LEFT>

tRIBHTJ

{BACK S>

tDELETE>

(INSERT)

tDEL LINO

(INS L1NE>

CTABJ

tCLR TAB>

fSET TfiB>

fBELLJ

CESC1

Type

ESC SHIFT <

ESC CTRL -

ESC CTRL -

ESC CTRL +

ESC CTRL *

ESC DELETE

ESC CTRL DELETE

ESC CTRL INSERT

ESC SHIFT DELETE

ESC SHIFT INSERT

ESC TAB

ESC CTRL TAB

ESC SHIFT TAB

ESC CTRL 2

ESC ESC

See

„

■r

+

-»

a

a

a

□

□

t

Clear Screen

Cursor Up

Cursor Down

Cursor Left

Cursor Right

Backspace

Delete character

Insert character

Delete line

Insert line

TftB key

Clear tab

Set tab stop

Ring buzzer

ESCape key

Graphics characters, such as CTRL-T, the ball character • will

appear as the "normal" letter enclosed in braces, e.g. IT I.

A series of identical control characters, such as 10 spaces,

three cursor-lefts, or 20 CTRL-R's, will appear as (10

SPACESi, f 3 LEFT J, (20 Ri, etc. If the character in braces is

in inverse video, that character or characters should be en

tered with the Atari logo key. For example, I m) means to

enter a reverse-field heart with CTRL-comma, ( 5m 1 means to

enter five inverse-video CTRL-U's.

Commodore PET/CBM/VIC/64
Generally, any PET/CBM/VIC/64 program listings will contain

words within braces which spell out any special characters:

f DOWN ) would mean to press the cursor down key. 1 5

SPACES } would mean to press the space bar five times.

To indicate that a key should be shifted (hold down the

SHIFT key while pressing the other key), the key would be

underlined in our listings. For example, S would mean to

type the S key while holding the shift key. If you find an

underlined key enclosed in braces (e.g., {10 N}), you should

type the key as many times as indicated (in our example,

you would enter ten shifted N's). Some graphics characters

are inaccessible from the keyboard on CBM Business models

(32N, 8032).

For the VIC and 64, if a key is enclosed in special brackets,

fc >}, you should hold down the Commodore key while pressing

the key inside the special brackets. (The Commodore key is

the key in the lower left corner of the keyboard.) Again, if

the key is preceded by a number, you should press the key

as many times as indicated.

Rarely, you'll see in a Commodore 64 program a solitary

letter of the alphabet enclosed in braces. These characters

can be entered by holding down the CTRL key while typing

the letter in the braces. For example, f A} would indicate that

you should press CTRL-A.

About the quote mode: you know that you can move the

cursor around the screen with the CRSR keys. Sometimes a

programmer will want to move the cursor under program

control. That's why you see all the {LEFT}'s, {HOME}'s,

and (BLU }'s in our programs. The only way the computer

can tell the difference between direct and programmed cursor

control is the quote mode.

Once you press the quote (the double quote, SHIFT-2),

you are in the quote mode. If you type something and then

try to change it by moving the cursor left, you'll only get a

bunch of reverse-video lines. These are the symbols for

cursor left. The only editing key that isn't programmable is

the DEL key; you can still use DEL to back up and edit the

line. Once you type another quote, you are out of quote mode.

You also go into quote mode when you INSerT spaces

into a line. In any case, the easiest way to get out of quote

mode is to just press RETURN. You'll then be out of quote

mode and you can cursor up to the mistyped line and fix it.

Use the following tables when entering special characters:

When You

Read: Press:

Iblk}

See-

El
Ik

When You

Read: Press: See:

a E

3D □

ge

All Commodore Machines

Clear Screen {CLRl

Home Cursor { HOME!

CursorUp {UP}

Cursor Down { DOWN 1

Cursor Right {RIGHT}

{Fll

tF2}

{F3}

{F4)

{F5}

{F6}

{F7}

{F8}

Cursor Left {LEFT}

InscrlCharacter { INST}

Delete Character {DEL}

Reverse Field On {RVS}

Reverse Field Off { OFF}

be

Apple II / Apple II Plus

All programs are in Applesoft BASIC, unless otherwise

stated. Control characters are printed as the "normal" char

acter enclosed in brackets, such as ID ''for CTRL-D. Hold

down CTRL while pressing the control key. You will not see

the special character on the screen.

Texas Instruments 99/4
The only special characters used are in PRINT statements to

indicate where two or more spaces should be left between

words. For example, ENERGY {10 SPACES} MANAGE

MENT means that ten spaces should be left between the

words ENERGY and MANAGEMENT. Do not type in the

braces or the words 10 SPACES. Enter all programs with the

ALPHA LOCK on (in the down position). Release the ALPHA

LOCK to enter lowercase text.
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How To Type COMPUTE!'s Programs 
Many of the programs wh ich are listed in COMPUTE! contain 
special control characters (cursor control, color keys, inverse 
video, e tc.). To make it easy to tell eXilclly what to type when 
e nte ring one of these programs into you r computer. we have 
es tablished the following listing conventions. There is a 
separa te key for each computer . Refer to the appropria te 
tables when you come across an unusual symbol in a p rogram 
listing. If you a re unsure how to actually en ter a control 
character, consult your computer's manuals. 

Atari 400/800 
Characte rs in inverse video will app ear like: O::~1JfT(J(I 
Enter these charac ters with the Atari logo key. { ..... I . 

Typo 

(Q...EAR) ESC SHIFT ( III( Cl •• ,. Sc,. • ." 
(LF) ESC CTAL - ... Curacr Up 

(DONN) ESC CTRL - '" CUracr Daw1 
{LEFT} ESC CTRL + ... CUr.or L_ft 
(RIBHT) ESC CTRL • .. Cursor- Ri ght 
(BACK S) ESC DELETE <I Bac kspace 
(DELETE) ESC CTRL DELETE tI D.let. cha,..act.,-
(INSERT) ESC CTRL INSERT lJ In • • ,..t cha,..act.,-
(DEL LINE) ESC SHIFT DELETE D o.l.t. 1 i n . 
(INS LINE) ESC SHIFT INSERT 0 In_,..t 1 i n. 
(TAB) ESC TAB I> TAB k.y 
(CLR TAB) ESC CTRL TAB a CI.a ,.. hb 
(SET TAB) ESC SHIFT TAB 0 Set tab . top 
<BELL) ESC CTRL 2 ~ Ri m~ buzz.,-
<ESC) ESC ESC ~ ESCap. key 

Graphics cha rac ters, sllch as CTRL-T, the ba ll character _ will 
appear as the "norma l" letter enclosed in braces, e.g. £T I. 

A series of identica l contro l characters, sllch as 10 spaces, 
three cursor- lefts, or 20 CTRL-R's, will appea r as 110 
SPACES 1 , 13 LEFT I, 1120 RI, e tc. If the character in braces is 
in inverse video. that cha racte r or characters should be en­
tered with the Atari logo key. For example, t .. } means to 
enter a reverse-field heart with CTRL-comma. {Sm } means to 
enter five inverse-video CTRL-U's. 

Commodore PETlCBMNlC/64 
Generally, any PET/CBMNICl64 program listings will contain 
words wi th in braces which spell out any special characters: 
{DOW I would mean to press the cursor down key. ( 5 
SPACES) would mean to press the space bar five times. 

To indicate that a key should be s"ifted (hold down the 
SHIFT key while pressing the other key), the key would be 
underlined in our listings. For example, ~ would mean to 
type the S key while holding the shift key. If you find an 
underl ined key enclosed in braces (e.g., (10 t:!}), you shou ld 
type the key as many times as ind icated (in our example, 
you would enter ten shifted N's). Some graphics characters 
are inaccessible from the keyboard on CBM Business models 
(32N,8032). 

For the VIC and 64, if a key is enclosed in special brackets, 
(( >I, you should hold down the Commodore key while pressing 
the key inside the special brackets. (fhe Commodore key is 
the key in the lower left corner of the keyboard .) Again, if 
the key is p receded by a number, you should press the key 
as many times as indicated. 

Rarely, you'll see in a Commodore 64 program a solitary 
letter of the alphabet enclosed in braces. These characters 
can be entered by ho}ding down the CTRL key while typing 
the letter in the braces. For example, fA} would indicate that 
you should press CTRL-A. 

About the quofe mode: you know tha t you can move the 
cursor around the screen with the CRSR keys. Sometimes a 
programmer will want to move the cursor under program 
control. Thafs why you see all the {LEFT}'s, {HOME)'s, 
and {BLU lIs in our programs. The only way the computer 

can tell the diffe rence between direct and programmed cursor 
control is the quote mode. 

Once you p ress the quote (the double quote, SHI FT-2), 
you are in the quote mode. If you type someth ing and then 
try to change it by moving the cu rsor left, you' ll only ge t a 
bunch of reverse-video lines. Tbese are the symbols for 
cursor left. The only editing key tha t isn' t programmable is 
the DEL key; you can sti ll use DEL to back lip and ed it the 
line. Once you type anothe r quote, you are out of quote mode. 

You a lso go into quote mode when you INSerT spaces 
in to a line. In any case, the easiest way to get out of quote 
mode is to just press RETURN. You' ll then be out of quote 
mode and you can cursor up to the mistyped line and fix it. 

Use the fo llowing tables when entering special characters: 

When You 
Read: Press: See: 

[BLK) ElDD • [WHT) ElDB Ilii 
[RED) ElDEI II 
{CYN) mIla ~ 
{ PUR) EID,D II 
{GRN) ElDD G 
{BLU) ElDIl II 
{YEL) mIlD Ii 
E13 ~D [] 
E23 ~B Pi 
E3 3 ~EI D 
E4 3 ~a m 

All Commodore Machines 
Clear Screen {CL R} 
Home Cursor ( HOME) 
Cu rsor Up (U p ) 
Cursor Down {DOWN } 
Cursor Ri ght (RIG HT ) 

When You 
Read: Press: 

E53 ~D 

E6 3 ~D 
P3 ~D 
EB3 ~D 
{ FlI D:! 

{F2) m 
{F3) G:! 

{F4) IZ] 

{F5) rn 
{F6) rE! 

{F7) [lIili 

{FB) m 

Cursor le ft { l EFT } 
Insert Cha racter {I NST} 
Delete Character (DEL) 
Reve rse Field O n {RVS) 
Reverse Field Ofr { OFF ) 

Apple II / Apple II Plus 

See: 

~ .. 

II 
[] 
I!!!'I!!! .'. Ii • • -II! • • • f. 

All programs are in Applesoft BASIC, unless ot herwise 
stated. Cont-rol characters are printed as the "normal" char­
acter enclosed in brackets. such as ( D Ilfor CTRL-D. Hold 
dO\vn CfRL while pressing the control key. You will not see 
the special character on the screen. 

Texas Instruments 99/4 
The only special characters used are in PRlNT sta tements to 
indicate where two or more spaces should be left between 
words. For example, ENERGY {JOSPACES} MANAGE­
MENT means tha t ten spaces should be left between the 
words ENERGY and MANAGEMENT. Do not type in the 
braces or the words 10 SPACES. Enter all programs with the 
ALPHA LOCK on (in the down position). Release the ALPHA 
LOCK to enter lowercase text. 
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CAPUTEi
Modifications Or Corrections To Previous Articles

RATS! For The 64

The 64 version of this game from the July issue is

in two parts. Sue Roberts suggests a simple addi

tion which will cause the first part, the setup pro

gram, to make the second part, the game itself,

LOAD and RUN automatically. Disk users should

SAVE the main game program with the filename

RATMAZE, then add the following line to the

setup program (Program 2, p. 60):

160 LOAD"RATMAZE",8:RUN

Astrostorm For Tl

In the TI-99/4A version of "Astrostorm" (June

1983, p. 82), line 780 should read:

780 IF CSHIP>0 THEN 810

Hawkmen Of Dindrin, VIC And 64 Versions

In the second part of the VIC version of this game

from the June 1983 issue (Program 2, p. 92), the

{06 LEFT }(six cursor lefts) in line 58 should be

omitted. If you happen to be pushing the joystick

when you lose your last player, the game ends.

Bruce Stevenson and others suggest the following

additional line to give you time to release the joy

stick or fire button:

1024 FOR X = 1 TO 700:NEXT X

In the 64 version, the misplaced line 288

should be omitted.

Checkers For The 64

Arnold J. Schmeling suggests the following addi

tion and correction for this game from the May

1983 issue (p. 90), which prevent the computer

from allowing illegal moves:

545 IF S(E,H)=1 AND B-H<1 THEN 1040

550 IF ABS(E-A)=2 AND S((E+A)/2,(H+B)/2)=

>0 THEN 1040

UnNEWForThe64

Under most conditions, this utility program from

the June 1983 issue (p. 213) works equally well on

either the VIC or 64. However, to guarantee proper

operation on the 64, reader Don Lewis suggests

that the existing line 330 he replaced with:

330 116,164

and a new tape be prepared in accordance with

the original instructions. Q

Write For FREE Catalog NEW

VIC SOFTWARE CBM

Write For FREE Catalog

Great VIC Software COMMODORE 64 SOFTWARE
PARATROOPER a High Resoluiion game that doesn't let you make any

I mistakes. You are m your command. Helicopters fill the sky, (and we mean fill
I the sky!), dropping paratroopers. Your mission is 10 keep 3 paratroopers from
hilling the ground on either side of your gun. Bui that's just the beginning. You

I score by hitting the helicopters or the paratroopers, but if you miss a shot it
subtracts from your score. Therefore, you must make every shot count to

make a high score! IT HAS FOUR FAST ACTION LEVELS TO CHALLENGE

THE BEST PLAYER. The High Resolution graphics hekoptors are fantastic.

They look exactly like helicopters! The paratroopers are super realistic. Their

chutes open and then they drift down to earth. If this weren't enough the

sounds are fantastic. There are helicopter blades whirring and you can hear the

howitzer pumping shells. This game really show off the sound and graphic

capabilities of your VIC. PARATROOPER IS OUR "1 SELLING ARCADE

| GAME, you've goi to see this game to believe it. $19.95

SPACE PAK Can you survive? 3 space games with the sighi sand sounds of

an arcade. The excitement builds as the action is unending. IBlast away at

everything in sight. The alien attacks will stop at nothing to destroy you.

Prepare for battle, there is no escape, only you can help. Can you survive? Hi-

Res, color, graphics and sound. Joystick or keyboard. 3 Games — Rocket

| Race, FenceATron and Raiders. $19.95

COSMIC CRUZER Hot action and 3 challenging scenarios Move your

1 cruzer into the tunnel ■ fire missiles and drop bombs. Hit the fuel dumps to get
I more fuel. Move as quick as you dare to hit the surface-to-air missiles. If you are
I good enough you will make it to the asteroid? field and then try to destroy the
| base. No one has destroyed the base yet. Will you be the first. $19.95

ViC ALL STARS We took the best selling VIC programs and put them ma

[package to save you $35. If purchased seperaiely it would cost you S85. You get
Paralrooper, Target Command, Head On, Cattle Round-up, Snake

Out, Trapper, Double Snake Out and Artillery. All eight games for $49.95.

Hurry because at this price they won't last long. Limited quantity. 8

Games. $49.95

Let the COMPUTERMAT

turn your 64 into a home arcade!

COLOR . GRAPHICS . SOUND
ON CASSETTE

(Disk Versions Available — Add $5."")

MUSIC MAKER - $19.« EDUCATION PAK - $24.9S

4 Programs

Geography Match

Math Adventure

Ruler & Micro

Put sheet music notes

into your 64, plays 3

voices. Program, plus

2 sample songs.

TREASURE PAK - $14."

3 Programs

Adventure

Caves of Silver

Shuttle Voyage

GAME PAK - $14."

3 Programs

Dragon Chase

Deflect

Flip It

Joystick and Keyboard versions included.

COMPUTERMAT

Box 1664 • Dept. C • Lake Havasu City, Az. 86403

(602) 855-3357
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CAPUTE! 
Modltlcotlons Or Correclions To PrevIous ArtiCles 

RATS! For The 64 
The 64 version of thi s game from the July issue is 
in two parts. Sue Roberts suggests a simple addi­
tion which will cause the first part, the setup pro­
gram, to make the second part, the game itself, 
LOAD and RUN automatically. Disk users shou ld 
SAVE the main game program with the fi lename 
RA TMAZE, then add the fo llowing line to the 
setup program (Program 2, p . 60): 

160 LOAD" RATMAZE" ,8:RUN 

Astrostorm For TI 
In the Tl-99/4A version of" Astrostorm" Uune 
1983, p. 82), line 780 should read: 

780 IF CSH IP.O THEN 810 

Hawkmen Of Dindrin, VIC And 64 Versions 
In the second part of the VIC version of this game 
from the June 1983 issue (Program 2, p . 92) , the 

VI C Software 
PARATROOPER a High Resolution game that doesn't leI you make any 

mistakes. You are In you r command. Helicopters fill the sky, (and we mean fill 
the sky!). dropping paralToopers. Your mission is 10 keep 3 paratroopers from 

the ground on either side of your gun. Bul thafs just the beginning. You 
hilling the helicopters or the parat roopers, bUI if you miss a shot il 
from your score. Therefore, you must make every shot counT TO 

a high score! IT HAS FOUR FAST ACTION LEVELS TO CHALLENGE 
BEST PLAYER. The High Resolution graphics helicoptors are fan tastic. 
look exactly like helicopters! The paratroopers are super realistic . Their 

open and then they drift down to earth. 11 this weren't enough 
,ound, a .. fant astic. There are helicopter blades whirr ing and you can hear t 

i shells. This game really show off the sound and 
,ap,bH;';;, " your VIC. PARA TROOPER IS OUR 11\ SELLING AR(:A[~E I 

you've got to see this game to believe it. 

SPACE PAK Can you survive? 3 space games witlhh~.~~~;~~:'I~~,~'a";;~~,: I 
an arcade. The eKcit ement builds as the action is UI 
everything in sight. The alien attacks will stop at nothing to 

{06 LEFT ) (six cursor lefts) in line 58 should be 
omitted. If you happen to be pushing the joystick 
when you lose your last player, the ga me ends. 
Bruce Stevenson and others suggest the fo llowing ' 
additiona l line to give you time to release the joy­
s tick or fire button: 

1024 FOR X = 1 TO 700:NEXT X 

[n the 64 version, the misplaced line 288 
should be omitted. 

Checkers For The 64 
Arnold J. Schmeling sugges ts the fo llowing add i­
tion and correction for this game from the May 
1983 issue (p. 90), which prevent the computer 
from allowing illega l moves: 

545 IF S(E ,H)=l AND B-H<l THEN 1040 
550 IF ABS(E- A) =2 AND S«E+A) / 2,(H+B) / 2)= 

>0 THEN 1040 

UnNEW For The 64 
Under most conditions, th is uti lity program from 
the June 1983 issue (p. 213) works equally we ll on 
either the VIC or 64. However, to guarantee proper 
operation on the 64, reader Don Lewis sugges ts 
that the existing line 330 be replaced with: 

330116,164 

and a new tape be prepared in accordance with 
the original instructions . © 

COMMODORE 64 SOFTWARE 
Let the COMPUTERMA T 

turn your 64 into a home arcade! 

COLOR. GRAPHICS. SOUND 
ON CASSETTE 

(Disk Versions Available - Add $5.00) 

MUSIC MAKER - $19." EDUCATION PAK· $24." 
Put sheet music notes 
in to your 64, plays 3 

voices. Program, plus 
2 sample songs. 

4 Programs 
Geography Match 
Math Adventure 

Ruler & Micro 

Prepare for batt le. there is no escape. only you can help. Can you ,un'Ne' H;· I TREASURE PAK _ $ 14.95 
Res. color, graphics and sound. Joystick or keyboard. 3 Games - Rocket 

GAME PAK . $ 14." 
3 Programs 

Dragon Chase 
DeOecl 

Race, FenceATron and Raiders. $19.95 3 Programs 
COSM IC C RUZER Hot action and 3 challenging scenanos. Move your Adventure 

cruzer into the tunnel · fire missiles and drop bombs. HI! the fuel dumps to get Caves of Silver 
more fuel. Move as qUick as you dare to hit the surface·to·air missiles. If you are 
good enough you will make it to the asteroidz field and then try to dest roy the Shuttle Voyage 
base. No one has destroyed the base yet. Will you be the first. $19.95 Joystick and Keyboard versions included. 

VIC ALL STARS We took the best selling VIC programs and pOI them ina 1-----------------------., 
p::,::;~~~:'.~a:ve you $35. 11 purchasedseperately it would cost you $85. You gel COMPUTERMA T 
P Targe t Comma nd , Head O n, Catt le Rou nd·up , Snak e 
Out , Trapper, Double Snake Outand Artillery, All eight games for S49. 95. Box 1664 . Dept. C . Lake- Havasu City, Az. 86403 
Hurry because at thIS price they won't last long. Limited quantity. 8 (602) 855-3357 

Flip It 
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NEWS^PRODUCTS

Drawing By Touch

Koala Technologies has intro

duced a touch tablet that allows

computer users to draw directly

on the video display screen,

bypassing the keyboard.

The Koalapad Touch Tablet,

available in versions for the

Apple, Atari, Commodore 64,

and IBM computers, weighs

about a pound, and connects to

the computer through a joystick

p'ort.

It can be used as a sketch

pad, as a custom keypad, or as a

game controller.

Though other applications

are available, the Touch Tablet is

packaged with Micro Illustrator

from Island Graphics. This com

bination allows the touch pad to

be used as a drawing board.

Images can be drawn with a

finger or stylus, and shapes,

colors, shadings, and various

"paintbrushes" can be selected

from a menu.

The Koalapad Touch Tablet can be used

for drawing or as an auxiliary keyboard.

The touch tablet and Micro

Illustrator package sells for $125.

Additional application programs

will sell for about $50.

Koala Technologies Corp.

4962 El Camino Real, Suite 125

Los Altos, CA 94022

Atari 400 Expansion

A 48K memory expansion kit,

designed to upgrade the 8K or

16K Atari 400, is available from

Atari.

The board is available for

$130 installed at Atari Regional

Repair Centers, or, for those

who prefer to install the board

themselves, it will be available

through the Atari Program Ex

change for $110.

Atari Inc. '

1265 Borregas Ave.

P.O. Box427

Swmyvale, CA 94086

(800) 538-8543

Checkbook System

T & F Software has produced a

check register program for the

8K VIC-20, the Commodore 64,

and Atari computers.

CheckEase! allows mainte

nance of multiple accounts, in-

There are 130 computerbooks
in our September issue.

Don't miss the 20-page B. Dalton catalogue ofbooks on computers—

a ready reference to personal, business and advanced computers, software,

programs, languages, word processing and games. It's at the

centerfold ofthe September SCIENTIFIC AMERICAN,

a single-topic issue devoted to The Dynamic

Earth. Recognition ofcontinental drift

two decades ago brought on a revolution

in geology that has given us a deep new

understanding ofthe dynamics ofour planet.

That's the story we unfold in this issue.

On sale September 1.

People who know books know^Cf

BOOKSELLER
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NEWS&PRODUCTS 

Drawing By Touch 
Koala Technologies has intro­
duced a touch tablet that allows 
computer users to draw directly 
on the video display screen, 
bypassing the keyboard. 

The Koalapad Touch Tablet, 
available in versions for the 
Apple, Atari, Commodore 64, 
and mM computers, weighs 
about a pound, and connects to 
the computer through a joystick 
port. 

I t can be used as a sketch 
pad, as a custom keypad, or as a 
game controller. 

Though other app lica tions 
are ava ilable, the Touch Tablet is 
packaged with Micro lIIlIslralor 
from Island Graphics. This com­
bination allows the touch pad to 
be used as a drawing board. 
Images can be dra wn with a 
finger or stylus, and shapes, 
colors, shadings, and various 
" paintbrushes" can be selected 
from a menu. 

The Koalapad Touch Tablel enll be used 
for drawillg or as all auxiliary keyboard. 

The touch tablet and Micro 
lIIlIstralor package sells for $125. 
Additiona l application programs 
wi ll sell for about $50. 
Koala Tee/lllologies Corp. 
4962 EI Camilla Real, Suile 125 
Los Altos, CA 94022 

Atari 400 Expansion 
A 48K memory expansion kit, 
designed to upgrade the 8K or 
16K Atari 400, is available fro m 
Atari. 

The board is available for 
$130 installed a t Atari Regiona l 
Repair Centers, or, for those 
who prefer to install the board 
themselves, it will be ava ilable 
through the Atari Program Ex­
change for $110. 
Alari Ille. . 
J 265 Borregas Ave. 
P.O . Box 427 
SlII lIIyvale, CA 94086 
(800) 538-8543 

Checkbook System 
T & F Software has produced a 
check register program for the 
8K VIC-20, the Commodore 64, 
and Atari computers. 

CheckEase! allows mainte­
nance of multip le accounts, in-

There are 130 computer books 
in our September issue. 

Don'[ miss the 20-page B. Dalton catalo gue of books on compurcrs­
a ready reference to personal, business and advanced computers, software, 
programs. languages, word processing and games It's at the 
centerfold of the September SC IENTIFIC AMERICAN, 
a single-topic issue devoted to The Dynamic 
Earth. Recognition ofconrincnral drift 
two decades ago brought o n a cnolution 
in geo logy that has g iven us a deep new 
understanding ofrhc dynamics of our planer. 
That's the Story we unfold in this issuc. 
On salc September 1. 

People who know books know\t?~ 
BOOKSELLER 
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\
ATARI

I Computers for people.
o ■

800 48K $399.00*
Plus $100.00 Rebate back from ATARI

810 Disk Drive $399.00
Educator $1 09.75

Programmer S 51.75

Entertainer $ 63.75

Bookaeper SI 64.75

600 XL.. $199.00

800XL...$CALL$

1 200 XL. $499.00

1400XL.$CALL$

1450XL.$CALL$
1025 Printer S399.00

1020 Color Printer . S245.OO

1027 Printer S299.00

1010 Recorder $75.00

410 Recorder $75.00

810 Disk Drive $399.00

1050 Disk Drive $335.00

B50 Interlace $CALL$

PARKER BROTHERS

Tutankham fl $33.75

Super Cobra R $33.75

Astro Chase R $33.75

Fro9ger R $33.75

QBert R $33.75

Popeye R $33.75

RiskR $42.75

Chess R $42.75

SPINNAKER

Story Machine R $26.75

Face Maker R $24.75

Kinderomp R $20.75

Fraction Fever R $24.75

Delta Drawing R 526.75

SSI

Battle of Shilo C/D $26.75

Tigers in the Snow C/D....$26.75

Battle (or Normandy C/D..$26.75

Knights of the Desert C/D . $26.75

Cosmic Balance C/D $26.75

ON-LINE

Frogger $24.95

Wizard & Prin $26.95

R0KLAN

Wizard of War S29.75

Gorf $29.75

Delux Invader $27.95

BIG 5

Miner 2049 $32.75

BUSINESS

Vlsicalc

Letter Perfect $115

Letter Perfect S149

Data Perfect jgg

Text Wlzzard j4g

Spell Wlzzard 564

File Manager ggg

Home File Mgr $69

Bookeeper j11 g

CR.I.S $199

Atari Word Pro S109

Tax Advantage $35

Home Accountant j5g

Bank Street W S49

Atari Writer $55

ADVENTURE

Preppie $19.

Preppie2 S19.

Diskey S39.

Sea Dragon $25.

Stratos $25.

Treasure Quest S1 3.

Series 1-12 $15.

Saga Series 1-6 524.

Stone of Sisyphus $29.

Eliminator $18.

[apple
SSI

Battle of Shilo $26.75

Tigers in the Snow— $26.75

Cosmic Balance $26.75

Knights of the Desert. $26.75

Battle for Normandy.. $26.75

Germany 1985 $36.75

RANA

DISK DRIVES

Elite 1 $295.OO

Elite 2 $449.OO

Elite 3 $559.00

MICRO-SCI
A2 CB||

A40 call

A70 call

MUSE

Castle Wolfenstein ....$20.75

Caverns of Frietag $20.75

Robot War $26.75

CONTINENTAL

Home Accountant

Book of Apple Software

BROOERBUND

Bank Street Writer

AE

Apple Panic

Choplifter

David's Midnight

SPINNAKER

Kindercomp

Story Machine

FaceMaker

Snooper Trooper

Delta Drawing

$51.75

$16.75

$44.75

$24.75

$21.75

S24.75

524.75

$21.75

523.75

$23.75

$29.75

$34.75

EPYX
Temple of Apshai 526.95

Star Warrior $26.95

Crush, Crumble & Chomp . $22.75

ADVENTURE

Saga#1 Adventureland. ..$29.95

Saga#2 Pirate Adventure.529.95

Saga#3 Seciet Mission...529.95

Stone of Sisyphus 524.95

ALIEN GROUP

Atari Voice Box 599.00

Apple Voice Box 5129.00

commodore
VIC 64 $AVE

11541 Disk Drive Call

1525 Printer Call

1530 Datasette $64.00

1110 8k Ram $53.75

1211 Super Expander.$53.75

1212 Programmers Ad.$44.75

1213 Vicmon $44.75

Vic 20 dust cower $6.99

| Vic 64 dust cover $6.99
MICROSPEC 64

[Inventory Mgr $79.75

General Ledger $79.75

Payroll Mgr $79.75

Accounts Rec $79.75

Accounts Pay $70.75

[Data Base S69.75
;heckbook Bal $64.75

HES64

64Forth R $55.75

Hesmon R $29.75

Turtle Graphics R 549.75

Heswriter R 538.75

Gridrunner R $29.75

Attack of Mut Cam R...$34.75

Turtle Tutor R 529.75

Turtle Trainer R $29.75

Paint Brush R S23.75

Benji Space Rescue O.$29.75

Home Manager C/D ...$3g.75

Time Money Mgr D $55.75

OmniCalc D $79.75

Sword Point D $24.75

EPYX 64

Temple of Apshai. $28.00

Upper Reaches of A....$15.00

Crush Crumble 8 C 523.00

Jumpman 528.00

CARDCO
Cardprinter / LO1 $499.OO

Cardprint DM1 $109.00

5 Slot Expansion 64 $54.00

64 Write NOW $39.00

64 Mail NOW 529.OO

2j Write NOW 529.00

64 Keypad 529.00

Universal Cass. Int $29.75

Printer Utility $19.75

6 Slot Expansion 579.95

3 Slot Expansion $24.95

Vic 20/64 Printer int 559.gs

BRODERBUND 64

Serpentine R 526.75

Choplifter R $32.75

Seafox R $26.75
PARKER 20

Frogger (ROM) $33.75

QBerl(ROM) 533.75

Tutankham (rom) $33.75

SPINNAKER 64

Kindercomp 521.75

Story Machine $23.75

Face Maker $23.75

Snooper Trooper $29.75

Delta Drawing $34.75

Shamus II c/d $24.95

Pinhead c/d S22.95

QUICK BROWN FOX

QBF Word Processor .... $49.95

UK

Letter Perfect $105.00

Data Perfect $95.OO

ADVENTURE INTERNATIONAL

S. Adams Adventure $28.75

VIC-64

Household Finance C/D.. 524.75

VIC 20

King Arthurs Heir Cass $24.75

Monster Maze Rom $24.

HARD DISK

DRIVES for

APPLE IBM-PC TRSS0*

5 MAGABYTE DRIVE S1 099.75

10 MEGABYTE DRIVE S1 399.75

15 MEGABYTE DRIVE S 1799.75

20 MEGABYTE DRIVE S2275.75

■Add S30 00 tor TRS 80 Duves

SINGLE DRIVE AT88S1 ...$379.00

DUAL DRIVE AT88 S2 $599.00

DRIVE with printer port $CALL

AT88 Expansion Board $CALL

DUAL HEAD 44S1 $499.00

DUAL DRIVE 44S2 $949.00

SINGLE DRIVE 40S1 $479.00
ADDON DRIVES $CALL

Lyco Computer Marketing & Consultants

toll free 800-233-8760
TO ORDER

CALL US In PA 1-71 7-327-1824

800 48K ............ $399.00* 
BUSINESS 

Vislcalc ................ SI59.75 
L.n.r P.rfect. ....... " 5115 .75 

• Plus $100.00 Rebate back from ATARI Lett.r P.rfect. ........ $149 .75 
Data P.rf.ct .....•. .. • . . $99 .75 

810 Disk Drive ....... $399.00 Text Wlzzard ........... '$49.75 
Spell Wlzzard ........... $64.75 

Educator •.....•• .. .•..•....•. . . S109. 75 
Programmer .•....... . ..• . . . .... S 51.75 

Entertainer .............. .. .. . .. $ 63.75 
File Manager •......•..•. $69 .75 
Home File Mgr ..•. . .... ' $69 .75 

Bookeeper .......•.........• . • . $164.75 Bookeeper ............ $119 .75 

$199.00 
800 XL. .. $CALL$ 
1200 XL. .$499.00 
1400 XL . $CALL$ 
1450 XL . $CALL$ 
1025 Printer ..• . . . •. $399.00 
1020 Color Printer . 5245.00 
1027 Printer ....•... $299.00 
, 01 0 Recorder .....•• 575.00 
410 Recorder ........ 575.00 
810 Disk Drive ...... $399.00 
1050 Dlli( Drive .... $335.00 

1211 Super Expander .553 .75 
1212 Progr8mme~ Ad.S44 .7S 

3 Vicmon •...•...... 544 .75 
.... $6.99 

In,'en110,", Mgr .......... $79.75 
i ledger ........ 579.75 
Mgr .......... ,' . $79.75 

nts Rae .......... 579 .75 
...... 570.75 

....... $69.75 

PARKER BROTHERS 
Tutankham R .... . . ... ..• $33 .75 
Super Cobra R ..• .. . .... 533.75 
Astro Chua R . ..... . . ... S33 .75 
Frogger R .. . . .... .... .. . $33 .75 
OBert R ............... .. $33.75 
Popeye R ................ $33.75 
Risk R .. . . . . . •. .• ........ S42 .75 
Chess R ......... . .... ... 142.75 

SPINNAKER 
Story Machine R • . ...•.• $26.75 
Face Maker R . .. .. .. .... $24 .75 
Klnderomp R ...... .. .. .. $20.75 
Fraction Fever R ... .... $24.75 
Delta Drawing R ..... . ... $26. 75 

RANA 
DISK DRIVES 

Elite 1 ....... .. .... $295 .00 
Elite 2 .....•..•.... $449 .00 
Elite 3 .. ......•. . .. $559 .00 

MICRO-SCI 
A2 . . ... . ... . .. . ........... call 
A40 ....•.... . .. . .• . ....... call 
A70 . .......... . ............ call 

MUSE 
Castle Wolfensteln ... . $20.75 
Caverns 01 Frleta9 .... $20.75 
Robot War ... 

Heswriter R ... .... .... $38. 75 
Gridrunner R ........... 529 .75 
Attack o f Mut Cam R ... 534 .75 
Turtle Tutor R . .. .. $29.75 
Turtle Trainer R •......• $29 .75 
Pa int Brush R .......... $23 .75 
Benj! Space Rescue 0 .529.75 
Home Manager CI O ... 539 .75 
Time Money Mgr 0 .... $55 .75 
OmniCalc 0 .... .... .. . $79.75 
Sword Point 0 ..... . ... $24.75 

EPYX 64 

Temple of Apshai .. .... 528.00 
Upper Reach es o f A ... $15 .00 
Crush Crumble & C .... $23.00 

....... . .... $28 .00 

HARD DISK 
DRIVES for 

APPLE IBM-PC T~ 
5 MAGABYTE DRiVE . . ....... $1099.75 
10 MEGABYTE DRiVE .. .. .. . $1399 .75 
15 MEGABYTE DRiVE . . . .. . . $1799.75 
20 MEGABYTE DRiVE ... .. . . $2275 .75 

Lyco omputer 

551 

Battle 01 Shilo C/ O .. ...... . $26.75 
Tigers In the Snow C/ O .. . . $26.75 
Battle lor Normandy C/ O . . $26.75 
Knights 01 the Desert C/ O . $26.75 
Coamlc Balance C/ O . .... . $26.75 

ON·LINE 
Frogger ... .. .... .. . ........ 524.95 
Wizard & Prln . ........... .. 526 .95 

ROKLAN 

Wizard 01 War. .. ........... S29.75 
Gorl ............... .. .529.75 
Oelux Invader ...... ... • .. .. 527 .95 

BIGS 
.... .. .. ... . . 532.75 

CONTINENTAL 
Home Accountant ....... $51 .75 
Book 01 Apple Software . 516 .75 

BRODERBUNO 
Bank Str.et Writer . . •. . .. . $44 .75 
AE .................. . . ... .. $24 .75 
Apple Panic ....... .. .. ... . $21 .75 
Choplltter .............. .. . $24 .75 
David 's Midnight ....• . . .. . $24 .75 

SPINNAKER 
Klndercomp .......... .. .. $21 .75 
Story Machine .... : .. .. .. $23 .75 
FaceMaker .......... . . . . . $23.75 
Snooper Trooper ..... . .. 529.75 
Delta .. . . $34 .75 

CARDCO 
cardprinter / L01 ....... 5499 .00 
cardprlnt DMI .......... $109.00 
5 Slot Expansion 64 .•... $54.00 
64 Write NOW ......... ... $39.00 
64 Mall NOW ............. $29 .00 
2.) Write NOW ...•....... $29.00 
64 Keypad .... 529 .00 
Universal Cass o Int ....•.. $29 .75 
Printer Util i ty ............. $19 .75 
6 Slot Expansion ......... $79.95 
3 Slot Expansion ......... $24 .95 
Vic 20/ 64 Printer int .... . S59 .95 

BRODERBUND 64 

Serpentine R ........ .. ... 526.75 
Choplltter R ........ . ..... 532 .75 
Seatox R ................ $26.75 

PARKER 20 
Fr09ger (ROM) 533 .75 
OBert (ROM) .. . .. . .. 533 .75 

C.R.I.S ................ $199 .75 
Atar! Word Pro ..•.... . . 5109.75 
Tax Advantage ....... .. ' 535.75 
Home Accountant ... '''$59.75 
Bank Stre.t W ........•• $49 .75 
Atari Writer .........•.. . . $55 .75 

ADVENTURE 
Preppie .. .. . .... . ... ..... . $19.95 
Preppie 2 ........... .. .. . $19.95 
Dlskey .. ...... . ... ....... $39 .95 
Sea Dra90n ..•..... . .... $25 .50 
Stratos .................. $25.00 
Treasur. Oueat ......... $13 .50 
Series 1·12 .............. . $15 .95 
Saga S.rl.s 1·6 .......... $24 .95 
Stone of Sisyphus ...... $29.95 

EPYX 
Temple ot Apahal .....•.... $26 .95 
Star Warrior .....•......•..• $26 .95 
Crush. Crumble & Chomp . 522 .75 

ADVENTURE 
Saga#' Adventureland ... $29 .95 
Sa9a#2 Plrat. Adventure .$29.95 
Saga#3 S.cr.t Mlsslon ... $29 .95 
Stone 0' Sisyphus ........ $24 .95 

ALIEN GROUP 
Alari Voice Box . . ..... . 
Apple Voice Box ..... . ... $129.00 

Kindercomp ................ $21 . 7S 
Story Machine ............. $23 .75 
Filice Maker ................ $23 .75 
Snooper Trooper. .. .. $29 .75 
Delta Drawing .............. 534.75 
Shamus II c/ d ... . .. $24 .95 
Pinhead c /d .............. $22 .95 

QUICK BROWN FOX 
QBF Word Proc.ssor . 

UK 
Lett.r P.rt.ct. .......... $105 .00 
Data Perfect. .............. $95.00 

ADVENTURE INTERNATIONAL 
S. Adams Adv.nture .. 

VIC·64 
Household Finance C/ O .. .$24.75 

VIC 20 
King Arthurs H.i r Cass .... $24 .75 

SINGLE DRIVE AT88 S1 ... $379.00 
DUAL DRIVE AT88 S2 .... .. $599.00 
DRIVE with printer port .. . .. $CALL 

AT88 Expansion Board ...... $CALL 
DUAL HEAD 44S1 .......... $499.00 
DUAL DRIVE 44S2 ......... $949.00 
SINGLE DRIVE 40S1 .. .. ... $479.00 
ADD ON DRIVES ............. $CALL 

eting & Consultants 
TO ORDER TOLL FREE 800-233-8760 

CALL U$ 



16K ATARI RAM $49.75

32K RAM S69.75

48K RAM S99.75

64K RAM S129.75

128K RAM ....S399.75

TECH NOTES. ..$29.75

BOOK of ATARI

SOFTWARE 1983

346 pages $16.75

CX415 HOME FILING

MANAGER

CXL4007 MUSIC COMP.

CXL4002 ATARI BASIC

CX8126 MICROSOFT- -

CX4119 FRENCH

CX41 18 GERMAN

CX4120 SPANISH

CX41OB HANGMAN.. . .

CX41O2 KINGDOM . ..

CX4112 STATES

CXL4003 ASSEMBLEH

541.75

.S33.75

S45.75

S65.75

S45.00

S45.00

S45.00

S12.75

■S12.75

S12.75

.845.75

EASTERN HOUSE

Monkey Wrench 2 $52.75

INHOUE

Baseball S29.95

IDSI

Speedway Blast S29.95

Pool 1.5 S26.95

GALAXIAN S29.75

DEFENDER S29.75

DIG DUG S29.75

SPEED READING S53.75

ATARI WRITER S54.75

BOOKKEEPER S102.75

CX4018 PILOT HOME ....$54.75

CX405 PILOT EDU S91.75

CX404 WORD PRO S99.75

CXL4013 ASTEROID .. S25.75

CXL4020 CENTIPEDE .. -S29.75

CXL4O22 PACMAN . .. .S29.75

CXL401 1 STAR RAIDER -S29.75

CXL4004 BASKETBALL S25.75

CXL4006 SUPER BREAK.S25.75

CXL4008 SPACE INVAD..S25.75

CX8130 CAVERNS OF M.S27.75

APX

Eastern Ft.41 S25.50

DeRay Atari $1 9.95

Math-Tic-Tac $1 5.95

Presof US $15.95

3R Math $19.95

Typo Attack $24.95

Family Budget $19.95

F. Cash Flow $19.95

BRODERBUND

Bank Street Writer D $44.75

AED $24.75

Apple Panic D S23.75

Choplifter ROM $32.75

David's Midnight $24.75

Stellar Shuttle C/D $18.75

Ft. Apocalypse $24.75

HES

GridrunnerR $27.75

Sword Point D $24.75

INFOCOM

Zork 1/2/or3 S29.95

FIRST STAR

Astro Chase $22.95

RANA

DISK DRIVE

1000 $295.00

ALIEN GROUP

Voice Box 2. $99.75

DON'T ASK
Sam $41.75

Abuse $15.95

Taleatri $27.95

Poker Sam ..$24.95

Amulet

Nuke Sub $16.75

Magic Story Book $24.75

Thunder Island $13.95

ARTWORX

Hazard Run $24.95

Hodge Podge $16.95

S. Poker $26.95

Bridge 3.0 $18.95

EPYX

Jumpman S26.97

Temple of Apashi $27.75

Star Warrior $27.75

A
ATARI
Computers for people.
O

MODEMS

ANCHOR MARK I

ANCHOR MARK I

HAYES SMART .,

HAYES MICRO II

Micro Bit

JMPP-1000

NOVATION

CAT

D-CAT

J-CAT

APPLE CAT II....

212 APPLE CAT .

..S79.OO

I..S79.00

.$239.00

S309.00

S159.OO

S144.00

S155.OO

$115.00

S279.OO

S589.00

MONITORS

NEC JB1260 $125.00

NEC JB1201 S155.OO

NECTC1201 $315.00

Amdek Color I $275.00

Amdek 3O0 Green $149.00

Amdek 3OO Amber .... $149.00

Gorilla Green S99.OO

BLANK DISKETTES
ELEPHANT SS/SD S18.25

ELEPHANT SS/DD 521.75

KANGAROO SS/DD with

storage case S24.75

MAXELL MD I $29.75

MAXELL MD II $39.75

DISK CASE (holds 10) 54 95

DISK CASE (hoidb 50) SI9 75

I ROM CASE (holds 10) SI 9 75

SANYO

MBC 1000 $1549.OO

(with micropro software package)

M BC 1250 $2195.00

MBC4050 $2749.00

EFD 160 Disk $499.00

5500 Letter 0. Printer.. .S649.00

WICO

JOYSTICKS

APPLE-VIC-ATARI - Tl

Command Control $20.95

Redball S22.75

Apple Trackball $58.00

TRACK BALL $52.75

EXTENSION CORD $9 75

APPLE ADAPTOR $18.95

T.I. ADAPTOR $9.95

POINT MASTER $12.75

PRINTER

INTERFACING AVAILABLE

APPLE DUMPLING GX $99.75

APPLE DUMPUNG 64. .(16 Buffer).. .S179.75

ATARI APPLE

EPSON $35.00 $79.00 ..

CITOH $35.OO $79.00 ■■

NEC $35.00 $79.OO "'

OKIDATA $35.00 S79.OO ""

GEMINI $35.00 $79.OO ...

SMITH CORONA $35.00 $79.OO

Atan parallel Printer cable (6') ...$39.95

Mic(obits Parallel Cable $89.95

VIC

.S65.OO

$65.OO

.$65.00

$65.OO

.$65.00

.$65.OO

. S65.OO

apple

APPLE DUMPLING GX S99.75

APPLE DUMPUNG &4. .[16 8uHeOS179 75

INFOCOM

Zork I, II, or III $26.75

Deadline $33.75

commodore f~
HES VIC- 20 ^1

Torg C S14.75

HES Games I C S14.75

HES Games II C SI 4.75

VIC Fortit Rom $42.75

HES M0N Rom $28.75

Turtle Graphics Rom S28.75

HES Writer Rom S28.75

ShamusRom $28.75

Protector Rom $31.75

Robot Panic Rom $28.75

DISKETTE SALE
BULK DISKS (qty 150) S1.50ea.

Certron CC-10 [3 blank cassettes)... $3.75

PROWRITER 2P S699.00

GEMINI 15 S449.00

PRINTMASTER ....S1589.00

SMITH C0R0NATP1... 5549,00
CITOH 8600B 51025 00

STARWRITER $1099.00

OKIDATA 82 save

OKIDATA 83 lowest

OKIDATA 84P....APVR^BLE
OKIDATA 93 save

TRACTOR S49.75
OKIDAT.A 92 SSAVE

SAVE = PRINTERS!
GORILLA GX-100 $1 99.00

EPSON $CALL

GEMINI 10 $299.00

PROWRITER $365-00
NEC 8023 $399.00

TO ORDER

CALL TOLL FREE

800-233-8760
in PA 1 717-327-1824

or send order to

Lyco Computer

P.O. Box 5088

Jersey Shore. PA 1 774C

POLICY

In-stock items shipped within 24 hours of order. Personal

checks require four weeks clearance before shipping. No

deposit on CO. D. orders. Free shipping on prepaid cash orders

within the continental U.S. PA residents add sales tax. All

products subject to availability and price change. Advertised

prices show 4% discount offered for cash, add 4% for Master

Card or Visa. DEALER INQUIRIES INVITED.

16K ATARI RAM549 .75 
32K RAM ..... .. 569.75 
48K RAM ....... 599.75 
64K RAM ...... 5129.75 
128K RAM .... 5399.75 

TECH NOTES ... 529.75 

800K of ATARI 
SOFTWARE 19B3 

346 pages ..... 516.75 

CX4'5 HOME FILING 
MANA GE R 541 .15 

CXL4007 MUSI C CO MP . 533. 75 
C Xl4002 AlARI BASIC . . 545 .75 
CX8,26 MICROSOFT . .. . 565 .75 
CX41 19 FRENCH . .. . .... 545 .00 
CX4, , 8 G ERMAN ..... .. 54 5 .00 
CX41 20 SPAN ISH . 54 5 .00 
CX4 ' OB HA NGMAN .... 51 2 . 75 
CX4102 KINGDOM ..... . 512 .75 
CX41125TATES . 512 .75 
CXL4Q03 ASSEMBLER . S45 . 7 ~ 

MODEMS 
ANCHOR MARK I .. 579.00 
ANCHOR MARK 11. . 579.00 
HAYES SMART ... 5239.00 
HAYES MICRO II S309.00 

Mic ro Bit 
000 ..... .... $159 .00 
NOVATION 

CAT ....... .. 5144 .00 

. $155 .06 
... 5115.00 

. ... 5279.00 

BLANK DISKETTES 
ELEPHANT 55 / 50 ...... . 518.25 
ELEPHANT SS/ OD ....... $21 .75 
KANGAROO SS/ DO with 

storage case ... $24 75 
MAXELL MO I .•. $29.15 
MAXELL MD II ........... $39 .75 
DISK CASE" (holds 10) S495 
DI5K CASE (hOldS 50) $1975 

IhOld!> 10) S I 975 

SANYO 

.... $1549.00 
(with microp ro soltware p ackage) 
MBC 1250 .............. 52195.00 
MBC4050 .............. $2749.00 
EFD 160 Disk ............ $499.00 
5500 Letter a . Printer .. 5649.00 

Monkey Wrench 2 ...... ,$52 .75 
INHOME 

BasebalL ..... _ .......... 529.95 
10SI 

Speedway Blast. ........ $29 .95 
Pool 1.5 ................. $26 .95 

GALAX IAN ................ 529.75 
DEFENDER ............... 529 .75 
DIG DUG .................. 529 .75 
SPEED READING ......... 553 .75 
ATARI WRITER ............ 554 .75 
BOOKKEEPER .......... $102 .75 
CX4018 PILOT HOME .... S54 .75 
CX 405 PILOT EOU ...... . 591 .75 
CX404 WORD PRO ....... 599 .75 

CXL40 13 ASTEROID .. . 525 .75 
CXL4020 CENTIPEDE . . . 529 .75 
CXL4022 PACMAN . .529.75 
CXL4011 5TAR RAIDER . 529 .75 
CX L4004 BASKETBALL 525.75 
CXL4oo6 SUPER BREAK . S25. 75 
CX L4oo8 SPACE IN VAD .. S25 .75 
CX8130 CAVERNS OF M . 527 .75 

MONITORS 
NECJB1260 ..... 512500 
NEC JB1201 . . 5155 .00 
NEC TC1201 . . ...... 5315 .00 

Amdek Color I . . ... . $275 .00 
Amdek 300 Green .... . 5149.00 
Amdek 300 Amber .... $149.00 
Gorilla Green ........... $99 .00 

Eastern Ft.41 ..... . ...... $25.50 
DeRayAtari .............. $19.95 
Math·Tic·Tac ..... •. . • ... .. $15.95 
Pres of US...... . .. $15.95 
3RMath ................... $19.95 
Typo Attack •............•. $24.95 
Family Budget ............ $19.95 
F. Cash Flow .............. $19.95 

BROOERBUNO 
Bank Street Writer D ...... $44 .75 
AE D ....................... $24.75 
Apple Panic D ............ $23 .75 
Choplitter ROM .......... 532.75 
David' s Midn ight .... ... .. $24 .75 
Stellar Shuttle C/ O ....... $18.75 
Ft. Apoca lypse .... .. .. $24.75 

HES 
Gridrunner R ............ $27 .75 
Sword Point 0 ........... 524.75 

INFOCOM 

ZoO( 1/2/ or 3 ............. 529. 95 

FIRST STAR 
Astro Chase .....•........ 522 .95 

WICO 
JOYSTICKS 

APPLE · VIC· ATARI - TI 
Command Control . 
Redball. ........... . 
Apple Trackball ..... . 

TRACK BALL . 
EXTENSION CORD 

1000 ..... $295.00 

ALIEN GROUP 
Voice Box 2 . $99.75 

DON'T ASK 
Sam ......... $41.75 
Abuse ....... 515.95 
Te leatrl. ..... 527 .95 

JI\. 
AlAR!' 

Poker Sam .. 524.95 1 ___ _ 
Amufet 

Nuke Sub ............... $16.75 
Magic Story Book ....... $24.75 
Thundar Isla nd .......... $13 .95 

ARTWORX 
Hazard Run ............ $24.95 
Hodge Podge .......... S16.95 
S. Pokar ................ $26 .95 
Bridge 3 .0 . ........ ... . . $18.95 

EPYX 
Jumpman ............. $26.97 
Temple of Apuh l ...... $27.75 
Star Warrior ............ $27 .75 

DUMPLIN G GX ..... . 599 .7 5 
DUMPUNG 64 .. . 11 6 But1cr1S119.75 

INFOCOM 
APPLE ADAPTOR .. 518.95 
T. I. ADAPTOR ............ 59.95 

ZoO( I, II . or III ... . 
Deadline ..... .. 

2 .15 

PRINTER 
INTERFACING AVAILABLE 

commodore 
HES VIC· 20 

Torg C . . ......................... $14 .75 

EP50N 

CITOH 

NEe 

APPLE DUMPLING ex ...... . .. 599 .75 
APP\.E OUMPU NG 64 . .• (16 EIufter1 . .. $179.75 

ATARI APPLE VIC 
.. . .. $35 .00 ...... $79.00 ... $65.00 

535 .00 

.. $35.00 

.. $79 .00 ..... $65.00 

S79 00 · ..... $65.00 
..... $65.00 

OKIOATA .$35.00 ....... $79 .00 · . 565.00 

GEMINI ...... $35.00 ....... 579 .00 .... .. 565 .00 

SMITH CORO NA .. . $3 5 .00 ....... $19.00 . . 565 .00 

Atan parallel Printer cable (6') ... 539 .95 

M lc roblt& Para ll el Cable ....... $89.95 

HES Games I C ........... . 514.75 
HES Games II C ............... 514.75 
VIC Fortlt Rom .................. 542.75 
HES MON Rom ................. 528 .75 
Turtle Graphics Rom ........... $28 .75 
HES Writer Rom ........... ..... $28 .75 
Shamus Rom .................... 528 .75 
Protector Rom ................ " $31 .75 
Robot Pan ic Rom ............. .. $28 .15 

DISKETTE SALE 
BULK DISKS (qty 150) ...... 51 .50 ea . 

CertronCC' 10{3 blank cassettes) ... 53. 75 

PROWRITER 2P .... . 5699.00 SAVE GEMINI15 .......... 5449 .00 
PRINTMASTER ... . 51589.00 
SMITH CORONA TP1 ... 5549.00 
CITOH 8600B ............ S102 5.OO 
STARWRI TER ............ . $1099 .00 

OKIDATA 82 ..... SAVE 
OKIDATA 83 ..... LOWEST 

PRICE 
OKIOATA 84P .... AVAILABLE 

OKIDATA 93 ..... SAVE 

TRACTOR ... . . . ... 549.75 
OKIDA,,(A 92 .... SSAVE 

• TO ORDER 

on these 
in· stock 

GORILLA GX-1 00 ........ . ..... $199.00 

EPSON ............. $CALL 
GEM I N I 1 0 ....... $ 299.00 
PROWRITER ...... $365.00 
NEC 8023 ...•................. 

POLICY 

CAL L TOLL FREE 

800-233-8760 
or send order to 
Lyco Computer 
P.O. 80x 506B 

In·stock Items shipped within 24 ho urs of order. Personal 
checks require l our weeks clearance belore shippln9. No 
deposit on C.O.D. orders. Free sh lpplngon prepaid ca sh orders 
withIn the continental U.S. PA residents add sales ta x. All 
produc ts subject to availability and price change . Adverti sed 
prices show 4% discount oHered lor cash. add 4% lor Ma ste r 

Jersey Shore . PA 1774C 



eludes checkbook reconciliation

and budget categories, and al

lows changes or deletions in any

check or deposit with automatic

updating of all balance figures.

CheckEase! is compatible

with Commodore's Personal Fi

nance program. The VIC version

sells for $24.95. The Atari and 64

versions are S29.95 for tape, and

$34.95 for disk.

Among other new products

available from T & F are Space

Sentinel and Slot Trivia. Space

Sentinel is an arcade-type game

tor the Commodore 64. The ob

ject is to protect Earth from alien

attackers who hurl heat missiles

at our polar ice caps. The game

sells for S29.95.

Slot Trivia is a trivia question-

and-answer game in a slot-

machine format. The game,

available on disk for Atari com

puters, includes more than 500

questions in 11 categories.

T & F Software

10902 Riverside Drive

North Hollywood, CA 91602

(213)501-3856

80-Column

Thermal Printer

Alphacom has produced an 80-

column thermal printer with

graphics capabilities that is de

signed to be compatible with

several computers.

The Alphacom 81 printer

includes upper- and lowercase

letters and wraparound for lines

longer than 80 characters. It

prints at 80 characters per sec

ond, recognizes standard ASCII

control codes, and can print bit

mapped graphics.

Alphacom also has produced

a series of interface cables that

make the printer compatible with

the TRS-80 Color Computer as

well as the Commodore 64, VIC-

20, Atari, and Apple computers.

The Alphacom 81 will sell

for $169.95. Interface cables start

at $44.95.

Alphacom, Inc.

2323 South BascomAve.

Campbell, CA 95008

(408)559-8000

Alphacom 81 is an 80-column thermal printer with graphics capabilities.

WE WILL MEET

OR BEAT ANY

ADVERTISED

PRICE.*

Catalog available for $3.00

Please specify computer

PnOOUCI NAME

SUBTOTAL

TAX

SHIPPING

TOTAL

ashti

Fasi Oehvtty, ie mr.eo

checKs.

P.O. Box 1075

Glendale, CA 91209

Phone (213) 247-6484

ct Bank

checks allow 2 to 3 weeks la clear

Prices reflect a cash discount only
and are subject la change Srilpoing

— Sollwate ($2 00 Minimum, Herd-

ware (S5 00 Minimum) California tes-

idem: add sales tai
VISA and MASTERCARD Accented

"That is not below our cost.
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ENHANCE YOUR ATARI 810

HAPPY 8tOENHANCEMENT

Speed up program development, loading, execution, and copying time by reading

disks up to 3 times faster. Complete compatibility with existing software, with

faster disk initialization, and reduced weai on the disk drive mechanism. No

soldering or trace cutting required, complete installation instructions included,

or contact your dealer. Diagnostic program included.

SOFTWARE ENHANCEMENTS (require HAPPY 810 ENHANCEMENT)

HAPPY BACKUP PROGRAM

Guaranteed to produce executable backup copies of any disk which can be read

with a standard ATARI 810* disk drive. Backup those important disks in your

library or use HAPPY BACKUP for small scale software production. Com

pletely automatic duplication of format and data content of the source disk.

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

without [he enhancement.

HAPPY COMPACTOR PROGRAM

Combines self booting programs which reside one per disk into one disk with

many self booting programs using the HAPPY COMPACTOR file structure.

Programs are then executed from the self booting HAPPY COMPACTOR

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

disk will Execute only on a drive which has the HAPPY 810 ENHANCEMENT.

Pays lor itself by reducing the number of backup disks you need, in addition

10 the added convenience.

HAPPY CUSTOMIZER PROGRAM

User friendly program to generate source disks with custom track format.

Format is specified on a per track basis. Examples ol usage and interpretation

of results are included. This system requires a more advanced level user.

HAPPY 810 ENHANCEMENT WITH SINGLE DRIVE HAPPY BACKUP S249.95

MULTIPLE DRIVE HAPPY BACKUP PROGRAM S 49.95

HAPPY COMPACTOR PROGRAM S 49.95

HAPPY CUSTOMIZER PROGRAM S 99.95

CALL OR WNirt 'OK ORDERING INIOflWAIION So",, no COD

HAPPY COMPUTING

P.O. Box 32331

San Jose, CA 95152

(408) 251-6603

■AT4OIB10.i.lriCr--j" u> AUDI lit

eludes checkbook reconciliation 
and budget ca tegories, a nd al­
lows changes or deletions in any 
check or deposit with automatic 
updating of all balance figures. 

Check Ease! is compa tible 
with Commodore's Personal Fi­
llnnce program. The VIC version 
sells for $24.95. The Atari and 64 
ve rsions are $29.95 for tape, and 
$34.95 for disk. 

Among other new products 
ava ilable from T & F a re Space 
Sentinel and Slot Trivia. Space 
Sentinel is an arcade-type game 
for the Commodore 64. The ob­
ject is to protect Earth from alien 
attackers who hurl heat missiles 
at our po lar ice caps. The game 
sells for $29.95. 

Slot Trivia is a trivia question· 
and-answer game in a slot­
machine forma t. The ga me, 
ava ilable on di sk for Atari com­
puters, includes more than 500 
questions in 11 ca tego ries. 
T & F Sof tware 
10902 Riverside Drive 
North Hollywood, CA 91602 
(213) 501-3S56 

80-Column 
Thermal Printer 
Alphacom has produced a n 80-
co lumn thermal printer with 
graph ics capabilities that is d e­
signed to be cO!llpatible with 
several computers. 

The Alphacom 81 printer 
ineludes up per- and lowe rcase 
letters and wraparound fo r lines 
longer than 80 characters. It 
prints at 80 cha racters per sec­
ond , recognizes standard ASCII 

control codes, and can print bit­
mapped gra phics . 

Alphacom also has produced 
a series of interface cables that 
make the printer compatible with 
the TRS-80 Color Compute r as 
well as the Commodore 64, VIC-
20, Ata ri , a nd Apple compu ters. 

The Alphacom 81 will sell 
for $169.95. Interface cables s tart 
a t $44.95. 
AlplmcolII , I ll c. 
2323 SO lltil BascolII Ave. 
Call1pbell, CA 9500S 
( 40S)559-S000 

-~-, 

AlpilacolII S1 is all SO-COIIIIlIIl therlllal prillter with grapil ics capabiJ-ities. 

ENHANCE YOUR AlAR!" 810 

WE WILL MEET 

OR BEAT ANY 

ADVERTISED 

PRICE .• 

HAPPY 810 ENHANCEMENT 

Speed up program developmen t, loading, execution, and copying time by reading 
disks up to 3 limes faster. Complet e compatibi lity with uisling sohware, with 
faster disk initializa tion, and reduced wear on the disk drive mechanism. No 
soldering or Irace cuning 'eQuired , complete installation ins trucl ions included, 
or contact yoU! dealer. Diagnostic program included . 

SO FTWARE EN HANC EM ENTS (require HAPPY 810 ENHANCEMENT) 

HAPPY BACKUP PROGRAM 

I OTY. 

Catalog ava ilable for $3.00 
Please specify computer 

PRODUCT NAME 

288 COMPUTf! Seplember1983 

PAICE 

Guaranteed to produce executable backup copies of any disk which can be read 
with a standard ATAR I 810' disk drive. Backup th ose important disks in your 
library or use HAPPY BACKUP for small scale soilware production. Com · 
plet.:ly automatic duplication of format and data content of the source disk . 
Single and mult iple flr ive versions available. Backup copies will work on a drive 
without the enhancement. 

HAPPY COMPACTO R PROGRAM 

Combines self booting programs wh ich reside one per disk into one disk with 
many self booting programs using the HAPPY COMPA CTOR lile structure. 
Pr ograms are then executed from the self booting HAPPY CO MPACTOR 
menlJ, and may later be extracted back ont o a single disk. Compacted programs 
disk will execut e only on a drive which has the HAPPY 810 ENHANCEMENT . 
Pays for itself by reducing the number of backup disks you need, in add it ion 
to the added convenience. 

HAPPY CUSTOM IZER PRO GRAM 

User friendly program to generat! soulce disks with custom Irack lor mal . 
Formal is specified on a per track basis. Examples of usage and iRlerprelalion 
of resul ts are included. This system requires a more advanced level user. 

HAPPY 810 ENHANCEMENT WITH SINGLE DRIVE HAPPY BACKUP $249 .95 
MULTIPLE DRIVE HAPPY BACKUP PROGRAM . . . S 49.95 
HAPPY COMPAC TOR PROGRAM. . . . . . . .. . ... . S 49.95 
HAPPY CUSTOMIZER PROGRAM ... .. .. ...... . .. ... .. ........ . S 99.95 
t ~u O~ WRl ll rOR O R O I~IN ~ I N' O RIoI ~110 ~ So'" ~,coo .. 

" .. "(000' .. " .... o.~ .. '"'~;;~ .. ;;;;~~ , NG ~ 
P.O. Box 32331 
San Jose, CA 95152 
(408 ) 251.6603 i. 



CS1 QUICK BROWN FOX $55.00
The Word Processor of this decade' For the VIC-20 and C-64

Commodore 64
$43500

Plus you receive a free QBF

Word Processor valued at

$55.00

Write for

FREE

Catalog!

VIC-208

*88°°
When you buy our 6 Game

Pac or 6 Finance Pack $43.00

C-64 Software

Pet Emulator $27.95

Editor Pac 67.00

File Pac 32.36

Account Pac 57.00
Farm Management I

(Agricultural Software) 47.25

Home Budget 29.95

Stock Investments 76.95

Calc Result 140.00

650Z Professional Development

System 27.95

Mail List 34.95

Vic Easy Lesson & Easy Quiz 35.97

Loan Calculator 1 5.95

Data Files 14.95

Research Assistant 2.0 28.00

Tolal Label 2.6 (Mailing

Lables) Tape 19-95

Disk 22.00

Total Time Manager 2.6 37.00

Total Text (Word Processor) 2.6 40.00

C-64 Games

Flight 64 (Flight Simulator)

Gunslinger

Spellathon

Motor Mania

Renassance

Vic Clowns

Radar Rat Race

Jupiter Lander

Temple of Apshai

Upper Reaches of Apshai

Curse of Ra

Sword of Fargoal

Jump Man

Tape

Disk

$13.95

15.95

13.95

16.95

25.95

25.95

25.00

25.00

25.00

39.95

16.95

26.95

19.95

26.95

VIC-20 & C-64 Hardware

VIC-1541

VIC-1530

VJC-1515

VIC-1010

VIC-1311

VIC-1 312

Disk Drive

Datasette

Printer

Expansion Module

Joystick

Wico Joystick

Game Paddles

Telephone Modem

Terminal

Emulator (64)

40x25 Terminal

Emulator VIC

Tape

Disk

347.00

67.50

334.95

139.95

9.95

28.00

19.95

99.95

9.95

15-95

40.95

VIC-1210 VIC3K Memory

Expander Cart. 34.95

Plugs directly into the VIC s expansion port Expands to

8K RAM lotal

VIC-1110 VICSKMemory

Expander Cart. 5250

BK RAM expansion cartridge plugs directly inlo the VI

CM102 24K Memory

Expander Cart. 119.95

VIC-1011A RS232C Terminal

Interface 39-95

Provides iniefface between the VIC-20 aid RS232 tele

communications modems Connects to VIC s user port.

PETSPEED—

Basic Compiler lor Commodore 1 40.00

Vic Rabbit Cartridge 35.00

CBM 64 Rabbit 35.00

Star G-10 Printer 360.00

Mura Modem 120.00

Smith Corona TP-1 Printer 650.00

CARDCO HARDWARE

CARDBOARD 6 $87.50

An expansion interface for the VIC-20 Allows eigansion to

40K or accepts up to sis games May be daisy-chained lor

more versatility

CARDBOARD 3 S35.95
Economy expansion interface for the VlC-20

CARD "?" CARD/PRINT $76.00

Universal Centronics ParaMel Pnnfer Interface for the

VIC-20 or CBM-64 Use an Epson MX-80 Or OKIDATA or

TANDY or just about any olher

CARDETTE $30.95

Use any standard cassette player/reco'der with your

VIC-20 or CBM-64

LIGHT PEN $29.95

A light pen with six good programs to use with your VIC-20

Of CBM-64

16K Memory Expander $50.50

All CARDCO Products have a lifetime warraniy.

COMMODORE SOFTWARE

VIC-1 211A VIC-20 Super Expander $55.00

Everything Commodore could pack into one cartridge —

3K RAM memory expansion, high resolution graphics plol-

ting. color, painl and sound commands. Graphic, text, mul

ticolor and music modes 1024*1024 dot screen plotting

AN commands may be typed as new BASIC commands or

accessed by hitting one ot Ihe VIC'S special function keys

Includes lulorial instruction book Excellent lor all pro
gramming levels

VIC-1212 Programmer's Aid
Cartridge $45.99

More than 20 new BASIC commands help new and exper

ienced programme's renumber, trace anrj edit BASIC pro

grams Trace any program line-by-line as il executes, pause
to edit. Special KEY command lets programmers redefine

function keys as BASIC commands, subroutines or new
commands

VIC-1 213 VICMON Machine Language

Monitor $48.99
Helps machine code programmers wrsle last, efficient 6502
assembly language programs Includes one line assembler/

disassembler.

VIC-20 Software

for Business & Home Applications

6502 Professional Development

System

Vic Forth (Advance Computer

Language)

Hess Mon (Machine Language

Monitor)

Hess Writer (Word Processor)

Turtle Graphics

Total Label 2.1

Total Time Manager 2.1

Research Assistant 2.0

Total Text 2.5

Encoder

Acct. Payable & Receivable

Tape

Disk

Tape

Disk

Tape

Disk

Tape

Tape

Disk

$25.00

49.95

34.95

34,95

34.95

17.95

22.00

28.00

32.00

28,00

32.00

30.00

34.95

29.00

35.00

VIC-20 Games

Exterminator Plus (Excellent) $1 7.95

Anti Matter Splatter (Disaster) 1 7.95

Rescue From Nufon (Great) 1 2.95

Tank Wars (War Game) 1 5.95

Simon (Great for kids) 13.45

Dam Bomber (Avoid the enemy) 13.45

Breakout 7.95

Snack Man (Pac Man) 17.95

Defender on Tri 17.95

Amok Cart. 23.95

Cassette 1994

Starfighler 17.95

Torg 15.95

Gridrunner 34.95

Invasion Orion 20.95

8K Backgammon 19.95

TO ORDER.

P O.BOX 768

WICHITA. KS 67201

(316)263-1095

Handling charges $2.00

COO (Add $2.00)

Personal chocks allow 3 week delivery

VIC-20" is a registered trademark of Commodore

Prices suoiect to change

• • 
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I 
CS1 QUICK BROWN FOX $55.00 

The WOffj Processor o f th is decade' For Ine VIC-20 and C-64 . 

COMMODORE 64 ® 

$43500 
Write for 

FREE 
Catalog! 

Plus you receive a free aBF 
Word Processor valued at 
$55.00 

Pet Emulator 
Editor Pac 
File Pac 
Account Pac 

C-64 Software 

Farm Management I 
(Agricultural Software) 

Home Budget 
Slock Investments 
Calc Result 
650Z Professional Development 

System 
MailUsl 
Vic Easy Lesson & Easy Quiz 
Loan Calculator 
Data Files 
Research Assistant 2.0 
Tolal Label 2 .6 (Mailing 

LabJes) 

Total Time Manager 2 .6 
Tolal Text (Word Processor) 2.6 

C-64 Games 

$27.95 
67 .00 
32.36 
57 .00 

47 .25 
29.95 
76.95 

140.00 

27.95 
3 4.95 
35.97 
15.95 
14 .95 
2B.00 

Tape 19.95 
Oisk 22.00 

37.00 
40.00 

Flight 64 (Flight Simula tor) Tape 
Disk 

$ 13 .95 
15.95 
13.95 
16.95 
25 .95 
25.95 
25 .00 
25.00 
25.00 
39.95 
16.95 
26.95 
19.95 
26.95 

Gunslinger 
Spellathon 
Molor Mania 
Renassance 
Vic Clowns 
Radar Rat Race 
Jupiter Lander 
Temple of Apshai 
Upper Reac hes of Apshai 
Curse of Ra 
Sword of Fargoal 
Jump Man 

VIC-20 & C-64 Hardware 
VIC·1541 
VIC-1530 
VIC·1515 
VIC-l0l0 
VIC·1311 

VIC·1 3 12 

Disk Drive 
Datasette 
Printer 
Expansion Module 
Joystick 
Wico Joystick 
Game Paddles 
Telephone Modem 
Terminal 

Emulator (64) 

40x25 Terminal 
Emulator VIC 

347.00 
67.50 

334 .95 
13 9 .95 

9 .95 
28.00 
19.95 
99.95 

Tape 9 .9 5 
Disk 15.9 5 

40.95 

VIC-! 21 0 VIC 3K Memory 
ElI:pander Cart. 3 4 .95 

PluOS dllcclly ,"10 Ihe VIC's expanSion poll E.pandSIO 
8K RAM lolal 
VIC- 1 110 VIC 8K Memory 

Expander Cart , 52.50 
8K RAM cxpanSlOt1 cartridge ptuos dlreclly InlO the VI 
CM 1 02 24K Memory 

Expander Cart , 1 19.95 
VIC- lOll A RS232C Terminal 

Interface 39.95 
Provldos ,"Ierlace between rhe VIC·20 and RS23 2 lele· 
communicat ions modems Connects to VIC'S user port. 

PETSPEED -
BaSIC Compiler lor Commooore 

Vic Rabbit Cartridge 
CeM 64 Rabb it 
Star G·10 Printer 
Mura Modem 
Smith Corona TP-1 Printer 

CARDCO HARDWARE 
CARDBOARD 6 

140.00 
35.00 
35.00 

360.00 
120.00 
650.00 

$87.50 
An o~pllns lon Illledace lor tho VIC-20 AllowS oxponsion 10 
40 K Or accopts UP to SI X games MoV be dalsy-chained lor 
moro versahlo ly 
CARDBOARD 3 $35.95 
EcOOOtny e~oanSlO<l Interlace IOf the VIC-20 
CARD " ?" CARD/ PRINT 576.00 
Uf1lvc rsal Cenlronics Parallel Printer Inlerlace lor the 
VIC·20 Of CBM ·64 Use an Epson M X-80 or OKIOATA Or 
T ANOY or just about any other 
CARDETIE $30.95 
Usc any standard cassette playOr I recordCr With your 
VIC·20 or CBM-64 

LIGHT PEN $29.95 
A light pcn with six good orograms to use wllh your VIC-20 
0' CBM·64 

16K Memory Expander $50.50 
All CARDCO Products havo a III0hme waltanly. 

COMMODORE SOFTWARE 
VIC-1211 A VIC-20 Super Expander. $55.00 
Evefythlllg Commodore could pack 11110 one cartridge _ 
JK RAM memory c xpansiOIl. high resolul ion graphics plol­
!mg. color, paint and sound commands G,aphlc, led . mul. 
hcolor and music mOOes 1024.' 024 dOl screon ploltlng 
AI! commands may be typed as now BASIC commands or 
accessed by hltllng one of Ihe VICs special function keys 
Illcludes tutorlol inSlruChon book Excellent lor all pro­
gramming levels 
VtC-1 21 2 Programmer 's Aid 

Cartridge $45.99 
More than 20 new BASIC commands help new and exper. 
,onced proorammers renumber. !race ana 0<'" BASIC pro­
g'8m5 Tfaco IIny pfooram Ime·by·hnc as II executes. pause 
10 edit Special KEY command lots pfcorammers redefine 
functIOn keys as BASIC commands. SUf)foutmos Of now 
commands 

When you buy our 6 Game 
Pac or 6 Finance Pack $43.00 

VIC· 12 13 V1CMON Machine Language 
Monitor $48.99 

Hclps mAchIne code prcorammers wri te lasl . eU,c leni 6502 
assembly language programs Includcs one line assembler/ 
disassembler 

VIC-20 Software 
lor Business & Home Applications 

6502 Professional Development 
System 

Vic Forth (Advance Computer 
Language) 

Hess Mon (Machine Language 
Monitor) 

Hess Writer (Word Processor) 
Turtle Graphics 
Total Label 2. 1 

Total Time Manager 2 .1 

Research Assistant 2 .0 

Total Text 2.5 
Encoder 
Accl. Payable & Receivable 

Tape 
Disk 

Tape 
Disk 
T~pe 
Disk 

Tape 

Tape 
Disk 

$ 25.00 

49.95 

34 .95 
34.95 
34.95 
17.95 
22.00 
28.00 
32.00 
2B.00 
32.00 
30.00 
34 .95 
29.00 
35.00 

VIC-20 Games 
Exterm inator Plus (Excellent) 
Anti Matter Splatter (Disaster) 
Rescue From Nufon (Great) 
Tank Wars (War Game) 
Simon (Great for kids) 
Dam Bomber (Avoid the enemy) 
Breakout 

$17 .95 
17.95 
12.95 
15.95 
13.45 
13.45 

7.95 
Snack Man (Pac Man) 
Defender on Trj 
Amok Cart. 

Starfighler 
Torg 
Gridrunner 
Invasion Orion 
8K Backgammon 

TO ORDER: 
PO. BOX 7 68 
WICHITA, KS 6 7201 
(316) 2 63- 1095 

Hllndhng charges $2 .00 
CO O (Add $ 2 00) 

Casselle 

PefSOflal checks allow 3 week dellvcry 
VIC-20"ls a feg lslefed Ifademark 01 Commodore 
Prices subJecllo change 

17 .95 
17.95 
23.95 
19.94 
17.95 
15.95 
34 .95 
20.95 
19 .95 



CARD "?" CARD/PRINT

$76.00
Universal Centronics Parallel Printer

Interface for the VIC-20' or CBM-64.

Use any parallel printer with your

VIC-201 or CBM-64.

CARDBOARD 3

$35.95
Economy expansion interlace for the

VIC-20"

CARDBOARD 6

$87.50
An expansion interface for the VIC-20".

Allows expansion to 40 K or accepts

up to six games. May be daisy chained

for more versatility.

CARDETTE

$30.95
Use any standard cassette player/re

corder with your VIC-20' or CBM-64

LIGHT PEN

$29.95
A light pen with programs to use with

your VIC-20- or CBM-64

i $E(\J$Ei:.''

TO ORDER:

P O. BOX 768

WICHITA. KS 67201

(316)263-1095

Handling charges S3 00

COD (Add S2 00)

Personal checks allow 3 week delivery

VIC-20" is a registered trademark of Commodore

Prices subiect to change

POWER LINE
PROBLEMS?

SPIKE-SPIKER® ...THE SOLUTION

Protects, organizes, controls computers &

sensitive electronic equipment. Helps prevent

software "glitches", unexploined memory loss,

ond equipment damage. Filler models attenuate

conducted RF interference. 120V, 15 Amps.

Other models available. Ask for free literature.

DELUXE POWER CONSOLE

$79.95
Transient absorber, dual 5-stage

filter. 8 individually switched

sockets, fined, main swilch, & lite.

QUAD-!! $59.95
Transient absorber. Dual 3 stoge

filter. 4 sockets, lite.

QUAD-I $49.95
Transiwrabjoiber. 4 sockats.

MINIM $44.95
Transient ribsorber, 3 stoge fiitw.

2sock«ts.

MIN1-I $34.95
Tronjient obwrW. ! sockets.

215-837-0700
6584 Rued R0-. l>ept. CP Out of s,ole Order Toll Free

Beihlehem. PA 1B017 800-523-9685

DEALER INQUIRIES INVITED * CODsoddH.OO + Ship.

Timex Tutorial

The Programming Kit I, a BASIC

tutorial program for Timex/

Sinclair users, is among three

new programs produced by

Timeworks. The Programming

Kit, a how-to learning approach

to programming, includes an

explanation of an eight-step ap

proach to program design.

Family Pak is a set of five 2K

programs designed for day-to

day home tasks. The programs

are Check Book Balancer, Recipe

Recorder, Mini-Money Manager,

Homework Helper and Memo-

board, a family message center.

Timeworks' third new pro

gram, Scyon's Revenge, is a deep-

space combat game that includes

3-D simulation. The game is

provided with a keyboard over

lay to give you the feeling of

punching command buttons

rather than hunting and pecking

on a keyboard.

Timeworks, hie.

405 Uke Cook Road

Building A

Deerfield, IL 60015

(312)291-9200

Kindergarten

Gallery

Midwest Software has developed

a series of computer programs

designed for kindergarten

children.

The Kinder Kcmcepts software

addresses reading awareness,

math concepts, pattern recogni

tion, letters, numbers, colors,

and shapes.

All programs follow the

same general format, operate

with a single keystroke, and

keep the necessity for reading to

a minimum.

In each program, ten prob

lems are presented. A correct

answer is rewarded with a smil

ing face and a tune. An incorrect

answer results in a frown and

the chance to try again. Each

program has a built-in graph so

that progress can be monitored

at a glance.

The programs are available

on cassette or disk for all Com

modore computers except the

VIC-20. Disk versions also are

available for the Apple II + . The

cost is $7.95 per program for

cassette or $69.50 for a disk with

ten programs.

Midwest Software

Box 214

Farminghm, Ml 48024

(313)477-0897

Mickey's New

Adventure

Walt Disney Productions has

entered the computer software

market, and it's making its debut

with the help of Mickey Mouse.

Mickey in the Great Outdoors

is a pair of interactive adventure

games for children seven to ten

years old. Mickey Goes Hiking

develops grammar and spelling

skills by requiring players to

finish sentences and unscramble

words to help Mickey through

his adventure. Mickey Goes Ex

ploring is a similar game, but is

based on math skills and equa

tion solving.

Mickey in the Great Outdoors,

is being offered only for Atari

computers, and distributed

through Atari. This program,

however, is just the tip of Walt

Disney's software iceberg, ac

cording to the company.

Plans call for as many as 50

additional Walt Disney programs

to be released this year, sup-

Mickey Mouse helps unscramble a ivord

in Mickey in the Great Outdoors.
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CARD " ? " CARD/ PRINT 
$76.00 

Universal Centronics Parallel Printer 
Interface for the VIC-20 or CBM-64 . 
Use any paralle l printer wi th your 
VIC-20 ' or CBM-64 . 

CARDBOAR D 3 
$35.95 

Economy expansion interface lor the 
VIC·20· 

CARDBOARD 6 
$87.50 

An expansion interface lor the VIC-20~. 

Allows expansion to 40 K or accepts 
up to six games. May be daisy c hained 
for more versatility . 

CARDETTE 
$30.95 

Use any standard casselle player / re­
corder wi th your VIC-20 ' o r ceM-64 

LIGHT P EN 
$29.95 

A light pen with programs to use with 
your VIC-20' or CBM-64 

TO ORDER 
P.O. BOX 768 
WICHITA , KS 6720 1 
(3 16) 263· ' 095 

Handling charges 53 00 
COO (AddS200) 
Personal checks allow 3 wc<!k deliver,#, 
VIC·20 · IS a Icg 'SlcfCd IraClc m:l.k 01 Commodore 
Prices SllOlccllo change 

POWER 
PROBLEMS? 

••• THE SOlUT1ON 
Profects . organizes. controls computers & 
sensitive electronic equipment . Helps prevent 
software "glitches", unexplained memory loss, 
CXld equipment damage . Filter models aNenoote 
conducted RF interference . 120V. 15 Amps. 
Other models available . Ask for free literature. 

ranJ 
DIlUXI ~WII CDIISOlI 

~ • ~ • $79.95 

, ~ ~ ~ ~=.j~~=;~:::~~ 
• _t"s. fused. main swilch, & liTe. 

~® 

QUAD· II $59.95 
Transle!ll absorber. DuaIJ ST. 
filTer . ' _tels_ lile. 

QUAD· I $49.95 
Trcn\;.m aIKorbIr . 4 lOCk,ls. 

MINI·II $44.95 
Trcn\;.m absorber_ J stC91 filtt!". 
2 s«kets. 

MINI·I $34.95 
Transitntabsorber. 2 sod.ts. 

esc;; 
658' Ruth Rd . . Otpl. C P 
Belhl~ . PA 18017 

215·837·0700 
OuT 01 Stoll Order Toll Fret 

100· 523·9615 
OU.LER I I • (OOsodd S3 .00 + Ship. 
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Timex Tutorial 

Kindergarten 
Ga llery 
Midwest Software has developed 
a series of computer programs 
designed for kinde rga rten 
children. 

The Killder KOllcepts software 
addresses reading awareness, 
math concepts, pattern recogni­
tion, letters, numbers, colors, 
and shapes. 

All programs fo llow the 
same genera l format, opera te 
with a single keystroke, and 
keep the necessi ty for reading to 
a minimum . 

In each program, ten prob­
lems are presented . A correct 
answer is rewarded with a smil­
ing face and a tune. An incorrect 
answer results in a frown and 
the chance to try aga in. Each 

program has a bui lt-in gra ph so 
that progress ca n be monito red 
at a glance. 

The programs are ava ilable 
on cassette or disk for a ll Com­
modore computers except the 
VIC-20. Disk versions a lso a re 
ava ilable fo r the Apple 11+ . The 
cost is $7.95 per progra m for 
cassette or $69.50 for a disk with 
ten prog rams. 
Midwest Sortwnre 
Box 214 
Fnrlllillgiol/ , M148024 
(313)477·0897 

Mickey'S New 
Adventure 
Walt Disney Productions has 
entered the compute r softwa re 
market, and it' s making its debut 
with the help of Mickey Mouse. 

Mickey ill tlte Crea t Outdoors 
is a pair of interactive adventure 
games for children seven to ten 
years old . Mickey Goes Hiking 
develops grammar and spelling 
skills by requiring players to 
finish sentences and unscramble 
words to help Mickey through 
his adventure. Mickey Goes Ex­
ploring is a similar game, but is 
based on math skills and equa­
tion solving . 

Mickey ill file Creat Olltdoors, 
is being offered only fo r Atari 
computers, and distributed 
through Atari. This p rogra m, 
however, is just the tip of Wa lt 
Disney's software iceberg, ac­
cording to the company. 

Plans ca ll for as many as 50 
additiona l Walt Disney programs 
to be released this yea r, sup-

Mickey MOllse /zelps IIllscralllble n word 
in Mickey in the Great Outdoors. 



Products for Commodore, Atari, Apple, and others!

THE MONKEY WRENCH II
A PROGRAMMERS AID FOR ATARI 800

NEW AND IMPROVED - 18 COMMANDS

PLUGS INTO RIGHT CARTRIDGE SLOT

If you are aperson who likes to monkey around with

the ATARI 800. then THE MONKEY WRENCH II is

for you!! Make your programming tasks easier, less
time-consuming and more fun. Why spend extra

hours working on a BASIC program when the

MONKEY WRENCH can do it for you in seconds.
It can also make backup copies of boot type

cassette programs. Plugs into the right slot and
works with ATARI BASIC cartridge.

The MONKEY WRENCH provides 18 direct mode
commands. They are: AUTO LINE NUMBERING- Pro
vides new line numbers when entering BASIC program

lines. RENUMBER- Renumbers BASIC'S line numbers
including internal references. DELETE LINE NUMBERS

— Removes a range BASIC line numbers.

VARIABLES - Display all BASIC variables and [heir current value. Scrolling - Use Ihe
START & SELECT keys to display BASIC lines automatically. Scroll up Of down BASICpro-
gram. FIND STRING — Find every occurrence of astring.XCHANGESTRING-find every
occurrence of a string and replace i! with another string. MOVE LINES — Move lines from

one part of program to another part of program. COPY LINES -Copy lines fromone part

of program to another part of program. FORMATTED LIST — Print BASIC program in

special line format and automatic page numbering. DISK DIRECTORY - Display Disk
Directory. CHANGE MARGINS — Provides the capability to easily change the screen

margins. MEMORY TEST - Provides the capability lo test RAM memory. CURSOR
EXCHANGE — Allows usage of the cursor keys without holding down the CTRL key.
UPPER CASE LOCK - Keeps the computer in the upper case character sel. HEX CON
VERSION - Converts a hexadecimal number to a decimal number. DECIMAL CONVER

SION — Converts a decimal number to a hexadecimal number. MONITOR — Enter the
machine language monitor.

In addition to the BASIC commands, the Monkey Wrench also contains a machine
language monitor with 16 commands used to interact with the powerful features of the
6502 microprocessor.

$59.95

VIC RABBIT CARTRIDGE

OCBM 64 RABBIT CARTRIDGE

NEW FEATURE!

DATA FILES!

"High Speed

Cassette

Load and Save!"

$39.95
{includes cartridge

and manual)

64

RABBIT

■

for VIC

Don't waste your Life away waiting to LOAD

and SAVE programs on Cassette Deck.

Load or Save 8K in approximately 30 seconds!

Try it—your Un-Rabbitized VIC or 64 takes

almost 3 minutes. It's not only fast but VERY

RELIABLE.

Almost as fast as 1541 Disk Drivei Don't be fool

ish — Why buy the disk when you can get the

Rabbit for much, much less!

Allows one to APPEND Basic Programs!

Easy to install — just plugs in.

Expansion Connector on rear of the VIC Rabbit.

Works with or without Expansion Memory.

Works with VIC or 64 Cassette Deck.

12 Commands provide other neat features.

Fast Data Files - two data file modes.

Also Available for 2001, 4001, and 8032.

*° O I OP - 300/1200 Baud
SiandarcJ Terminal Communicaiions Package

■PFCV IOD OOA CP<Di>D2 BELL - 12 30 00 10 14 36

Don't settle lor nonslandard Communications Protocol1

Access Micro Net, Source. Bulletin Boards. Local Main

frame, elc

i Complete Package - Includes RS232 Inter

lace Board and software (does no! include

modeml

■ Communicates in Industry Standard ASCII

■ Upload/Download to/from Disk

Automatic File Translation

Can beconlrolled trom keytoard or user sub

plied basic or machine language program

Specify 3.0 or 4.0 ROMS or 8032 Commodore Computer

4040 or 8050 or PED1SKII Disk or CBM64 on 1541.

Price: $129.95

II
ATARI AND PET

EPR0M PROGRAMMER

Programs 2716 and 2532

EPROMs. Includes hardware

and software. PET = $75.00 -

ATARI {includes sophisticated

machine language monrtor) =

S119.95

PET BASIC SCROLL PROGRAM
Scroll thru Basic Programs using cursor

up/down keys! Specify computer. $6.00 on
cassette, $9.00 on diskette.

65C02 MAE
Same as our MAE but enhanced for the new

65C02 Opcodes. Turns your computer into a
development system (or the new ROCKWELL

65C02 Microprocessor. $200.00 — Specify

Computer.

6800 CROSS ASSEMBLER
A Cross Assembler based on the MAE that

runs on the PET, Apple, or Atari but assembles

opcodes for the Motorola 6800 microproces

sor. Turns your computer into a development

system for the Motorola 6800 Microprocessor.

$200.00 — Specify Computer.

ATARI and VIC Cartridges
EHS can supply large quantities of ATARI and

VIC Cartridges for software developers. If you

need cartridges, call for pricing.

TRAP 65
TRAP 65 is a hardware device ttiat
plugs into your 6502's socket Prevents

execution ol unimplementtd opcodes

and provides capabiliTy to extend the

machines' instruction set
For PETMPPLE/SVM

Reduced from S1« 95 to (69 95

More than just an Assembler/Editor)

Now for the "64" . _

MAE
Its a

Professionally

Designed

Software

Development

System

for

PET

APPLE

ATARI

$56585

New

Price

$99.95

Blast oft with the software used on the space

shuttle project!

lo i ve Progr. 1 ProCucdvity

■ Simtlflf syntax and commanos — Na need io reieflfn

peculiar symanes and cofirn^ros nntn you GO

Irom PET to APPLE ID ATARI

' Coresident Assemnier/Editor — No need lo load

Ihe Editor men lr,e Assembler tfien Ihe Editor. e!c

i Also includes Vjoia Processor. Relocaling Loader.

and mucri mor?

■ Options EPROMProgrammer.unimplemented

opcode circuitry

■ STILL NOTCONVINCED Sennior IreesDecsneeii

5% INCH SOFT

SECTORED DISKETTES

Highest quality. We use them on

our PETs, APPLEs. ATARIs, and other

computers. $22.50/10 or $4450/20

iVw-ii'i Prinlsr - Excellent dm matrix print parallel c.i.l

Serial ■ Call IEEE = Call

DC Hayes Smart Modem = 5235 00
DC Hayes Micro Modem II = S289 GO

Rana Disk Drue ■ 375
4 Drive Controller - 1W

EPROMS 2716 = $4 50 2532 = 5750

Over 40 Commodore Programs Oy Baker (on 4040) = S25 00

3239 Linda Dr

Winston-Salem.N.C. 27106

(919)924-2889 (919)748-8446

Send (or free catalog!
MasterCard!

Products for Commodore, Atari, Apple, and others! 

THE MONKEY WRENCH II 
A PROGRAMMERS AID FOR ATARIBDD 

NEW AND IMPROVED - 18 CDMMANDS 
PLUGS INTU RIGHT CARTRIDGE SLOT 

... \~~ VIC RABBIT CARTRIDGE 
" AND CBM 64 RABBIT CARTRIDGE 

If ~u are a person who likes to monkey around with 
the ATARI 800, then THE MONKEY WRENCH II is 
for ~u!! Make yuur programming tasks easier. less 
lime-consuming and more fun. Why spend extra 
hours working on a BASIC program when the 
MONKEY WRENCH can do it for you in seconds. 
It can also make backup copies of boot type 
cassene programs. Plugs into the right slot and 
~urks wilh ATARI BASIC cartridge. 

THE 
MONKEY WRENCH 

~i 

'. _ ............. -
ii 64 J RABBIT 

NEW FEATUREI 
DATA FILESI /l. " · 

"High speed @ ': -..j 
Cassette " 
Load and Save!" " '-.I 

$39.95 
(i ncludes cartridge for VIC 

and manual) 

The MONKEY WRENCH provides 18 direct mode 
commands. They are: AUTO LINE rWMBERING- Pro-
vides new line numbers when entering BASIC program 

Don't waste your Life away waiting to LOAD 
and SAVE programs on Cassette Deck . 

tines. RENUMBER - Renumbers BASIC's line numbers 
including internal references. DElETE LINE NUMBERS 
- Removes a range BASIC line numbers. 

$59.95 
VARIABLES - Display all BASIC variables and their current value. Scrolling - Use the 
START & SELECT keys to display BASIC lines automatically. Scroll up or down BASICipro· 
gram. FIND STRING - Find Mry occurrence of a string, XCHANGE STRING - Find Mry 
occurrence 01 a string and replace it with another siring. MOVE LINES - Move lines from 
one part of program to another part 01 program. COPY lINES.- COJ1Y lines from one part 
01 program to another part of program. FORMATTED LIST - Print BASIC program in 
special line format and automatic page numbering. DISK DIRECTORY - Display Disk 
Directory. CHANGE MARGINS - Provides the capability to easily change the screen 
margins. MEMORY TEST - Provides the capabitity to test RAM memory. CURSOR 
EXCHANGE - Allows usage 01 the cursor keys without holding down the CTRL key. 
UPPER CftSE LOCK - Keeps the computer in the upper case character set. HEX CON· 
VERSION - Converts a hexadecimal number to a decimal number. DECIMAL CONVER· 
SION - Converts a decimal number to a hexadecimal number. MONITOR - Enter the 
machine language monitor. 

Load or Save BK in approximately 30 seconds! 
Try it-your Un-Rabbitized VIC or 64 takes 
almost 3 minutes. It's not only fast but VERY 
RELIABLE. 

Almost as fast as 1541 Disk Drive! Don't be fool­
ish - Why buy the disk when yo u can get Ihe 
Rabbit for much , much less! 
Allows one to APPEND Basic Programs! 
Easy to install - just plugs in. 
Expansion Connector on rear of the VIC Rabbit . 
Works with or without Expansion Memory. 
Works with VIC or 64 Cassette Deck. 

In addition to the BASIC commands, the Monkey Wrench also contains a machine 
language monitor wi th 16 commands used to interact with the powerfulleatures 01 the 
6502 microprocessor. 

12 Commands provide other neat features. 
Fast Data Files - two data file modes. 

-'0'" \'(\0 e;' 
'" \0' ,'0 STep _ 30011200 Baud 

Standard Terminal Communications Package 

'PFO'IOO OOA cP< Ol >02 BEll ~ 1230 00 10 1" 36 

Oon~ senle lOf non·standard Commumcaloons Protocol! 
Access MICro Net. Source. Bullehn Boards. l ocal Main. 
frame. etc 

• CO/TlDlele Package - Includes RS232 Inler· 
r~ce Board and sonware (does not Intlucle 
modem) 

• CommunlUtts '" Industry Sland~la ASCII 
• UIlIO~dIOownloild to/lrom 0rsIt 
• AUlomalic File Tr~nsliltiOn 
• Can bt controltd from~eyboar d or user sup· 

IlIIt1l basIC or maclune language prQ!lram 

Specify 3.0 Of 4.0 ROMS or 8032 Commodore Compuler 
4040 or 8050 or PEDISK II Disk or CBM64 on 1541 . 

Price: $129.95 

AlARI ANO PET 
EPROM PROGRAMMER 

Programs 2716 and 2532 
EPROMs. Indudes hardware 
and suftware. PET = $15.00 -
ATARI lin dudes sophisticated 
machine language moritlJ(l = 
$119.95 

Also Available for 2001 , 4001 , and 8032. 

PET BASIC SCROLL PROGRAM 
Scroll thru B~sic Programs using cursor 
up/down keys. Specify computer. $6.00 on 
cassette, $9.00 on diskette. 

65C02 MAE 
Same as our MAE but enhanced for the new 
65C02 Opcodes. Turns your computer into a 
deve lopment system forthe new ROCKWELL 
65C02 Microprocessor. $200.00 - Specify 
Computer. 

6800 CROSS ASSEMBLER 
A Cross Assembler based on the MAE that 
runs on the PET. Apple, or Atari but assembles 
opcodes for the Motorola 6800 microproces­
sor. Turns your computer into a development 
system for the Motorola 6800 Microprocessor. 
$200.00 - Specify Computer. 

ATARI and VIC Cartridges 
EHS can supply large quantities of ATARI and 
VIC Cartridges for software developers. If you 
need cartridges, call for pricing. 

TRAP 65 
TRAP 65 15 a hardware deVice tha t 
plugs Into your 6502's socket Prevents 
execution 01 unimplemente1l opcodes 
and provides capabi!i!y to Htelld lhe 
machines' Instluclion set 
For PETfAPPlEISVM 
Re1Iuctd trom $149.9510 $69 95 

More than jusl 
Now lor Ihe "64" 

Assembler/Edilort 

MAE 
It's a 
Professionally 
Designed 
Software 
Development 
System 

for 
PET 

APPLE 
ATARI 
~ 

New 
Price 

$99.95 
Blast off with the software used on the space 
shuttle project! 
• Oestgne-c 10 , mp'~ P10\1,ammar PrDd\>eIOV,ly 
• Som~ .. syn\a>; and commandS _ No need lO r~eI'n 

PltClil,.r OfYnlU H and commandS w~an you go 
hom PET 10 APPLE 10 ATAR I 

• Coresldenl AssamDlerIEO,IOI _ No neec lokiee! 
lhe Ed~or IlleR It.a Assam Dler tnen 1M EO,lo<. aie 

• Also Inelude s Word P"x:aSSOf. Reloc:a: ,ngLoader. 
a1>dmut~more 

• OpIOOI'IS EPROM P'og1ammer. un,mplementec 
oPCDdac"cu'lry 

• STlllllOTCONVINCED Sendlor l,,", spec..-' 

5% INCH SOFT 
SECTORED DlSKmES 

Quality. We use them on 
PETs, APPLEs, AlARls, and other 

$12.50110 or $44.50110 



porting Atari, Radio Shack,

Texas Instruments, NEC, and

Panasonic computers, and

distributed through those

companies.

Walt Disney Telecommunications

500 South Buena Vista St.

Burbank.CA 91521

(213)840-1111

Add64KTo

Timex/Sinclair

Sunflower Systems has pro

duced a 64K RAM pack for the

Timex/Sinclair computers.

The self-contained memory

expander plugs into the com

puter just like the Timex 16K

RAM. No additional equipment

is needed.

The unit, housed in metal to

eliminate radio frequency inter

ference, sells for $119.95 plus $5

for shipping.

Sunflower Systems

718 East Avenue B

Hutchinson, KS 67501

(316)662-2134

Science Fiction

Text Adventure

Cyborg is a science fiction text

adventure that has no treasures

to collect and no score to tally.

The adventure is available

from Sentient Software for $34.95

in versions for Atari, Commo

dore 64, Apple, and IBM.

The game includes character

development, animals to talk to,

opinions from the Cyborg, and a

command structure that allows

full sentences.

Sentient Software, Inc.

P.O. Box 4929

Aspen, CO 81612

(303) 925-9293

Turn On The Juice

Tronix, a young company that

made its first splash in the VIC-20

market, has added the Commo

dore 64 to its repertoire.

The company's latest crea

tion is Juke, a fast-paced strategy

game for the 64 and Atari com

puters. The hero in Juice is Edi

son, whose job is to complete

circuit boards in the face of all

the troubles his adversary - Kil-

lerwatt - can throw his way.

The game includes six play

levels, each with three rounds

plus a bonus round. The 32K

Atari version sells for $29.95,

and the Commodore 64 version

sells for $34.95.

Another Tronix offering for

the 64 is Kid Grid, which previ

ously had been released in an

Atari version. In the game, "the

Kid" darts around a grid trying

to connect all the dots while

eluding four bullies. Kid Grid

sells for $34.95.

In addition to branching

into the 64 market, Tronix has

bolstered its VIC-20 lineup with

the addition of three new car

tridge games, Deadly Skies, Scor

pion, and Gold Fever!.

Deadly Skies is a shoot-em-up

Also Available . ..

NEW

•v Pro-
Geny

GENEALOGY•pro-file*
FANTASTIC NEW SOFTWARE

Jour COMMODORE64- $49.95
I. AN EASY TO USE DATA BASE

IT, FILE MAINTENANCE ( ronaming, copying, clc.)

III. UP TO 500 RECORDS per FILE

IV. PRINTS ADDRESS LABELS

V. Mailer Card • Visa- C.O.D. Orders Accepted

VI. Send Orders and Inquiries to:

A-1 SERVICES

7103W.Clearwdter H-2Z8 • Kennewick. WA 99336

.=.:„».., (509)783-4980

*Am TM. olCommodor»lnt

Dealer availability MJCR0TECHN1C SOLUTIONS INC.

inquiries (203) 389-8383 P.O. BOX 2940, New Haven, Ct. 06515

Why Does Your VIC-2O Need a MOTHER?
-:;-A MOTHER PROVIDES. PCS Model VM tji provider G slots

for memory, programming ads and gai<"e cartridges (even

autostart ROM's] Change programs as easily as a TV (wiLh

a rotary switch] or combine cartridges for programming.

-:;-A MOTHER PROTECTS. With VM 1O1. everything going into

ar out of your computer- is buffered. This means volt-age is

adjusted and errors from electronic noise are eliminated.

-::-A MOTHER MENDS. A solid state RESET switch recovers

the keyboard when HUN/STDP-RESTORE won't. This can

save hours of retyping since memory is preserved.

-"-And this MOTHER has an auxiliary power supply. Expand

loaded systems without fuse failure, isolate noisy I/O or

make memory non-volatile. VM 1C1 $87

How Much Memory Does Your VIC Need?
-;;-Now there is a memory that grows with your programming

skills. Buy PC Specialties' Model VM 2O1 with BK and then

expand it when you need. And 3O1 has a slot for any existing

memory expansion. VM 2ai.BK S59

VM2O1-16K SB7
VM 2O1-24K JB115

SEND CHECK or MO [Pa r-e^, «jadS"'u)

to Personal
Computer Specialties
P.O.23 FLEMING. PA. -1BB3S WRI

10 PRINT " C-64

12 PRINT OR

14 PRINT " RNV SIZE VIC

16 PRINT

16 PRINT * SPEC!RL1 ZED HFiRDURRE t,

20 PRINT "30FTURRE COfiBINRTION

22 PRINT "HLLGkS VOU TO ESCRPE

24 PRINT "FROM THE HOST SEVERE

26 PRINT "CRRSHES INCLUDING FULL

23 PRINT "LOCKOUTS HND RECOVER

30 PRINT "YOUR ORIGINRL PROORHM

32 PRINT "1NTRCT I PLUGS INTO

34 PRINT "USER PORT. CRN EVEN

36 PRINT "BE INSTRLLED RFTER THE

38 PRINT "CRRSH. RLSO LETS VOU

40 PRINT "BRERK OUT OF ML PND

42 PRINT "DEDICRTED PROORflMS HT

44 PRINT "WILL FOR COPYING OR

46 PRINT "VIEUINO. LETS VOU

48 PRINT "RECOVER FROM 'NEW RND

30 PRINT "EXECUTE SRVES WHEN

32 PRINT "'OUT OF riEMORV STOPS

54 PRINT "THEH. CRN VOU OET

56 PRINT "OUT OF THIS CRRSH RND

56 PRINT "KEEP VOUR PROGRfln NO

60 PRINT "MflTTER HGU LRRGE. IN
62 PRINT "SECONDS ??"SVS 60833

HACKER'S
HARDWARE
POB 7933

SAN DIEGO
CA. 92107

$23:99 +

$3.00 S&H
SPECIFY

DISK/TAPE

0 DAY TRIAL

porting Atari , Rad io Shack, 
Texas Ins truments, NEC, and 
Panasonic computers, and 
distributed through those 
companies. 
Walt Disney Telecommunications 
500 Soutll Buena Vista 51. 
Bllrbank, CA 91521 
(213)840-1111 

Add 64KTo 
TimeX/Sinclair 
Sunflower Systems has pro­
duced a 64K RAM pack for the 
Timex/Sinclair computers. 

The se lf-contained memory 
expander plugs into the com­
puter just like the Timex 16K 
RAM. No additiona l equipment 
is needed. 

The unit, housed in meta l to 
eliminate radio frequ ency inter­
ference, sells for $119.95 plus $5 
for shipping. 
SlI lIflower Systellls 
718 East Avelllle B 
Hlltellillsoll , KS 67501 
(316)662-2134 

Science Fiction 
Text Adventure 
Cyborg is a science fi ction text 
adventure tha t has no treasures 
to collect and no score to tally . 

The adventure is available 
from Sen tien t Software for $34. 95 
in versions for Atari, Commo­
dore 64, Apple, and IBM. 

The game includes character 
development, animals to talk to, 
opinions from the Cyborg, and a 
command structure that allows 
fu ll sentences. 

Sentieut Software, [lie. 
P.o. Box 4929 
Aspell, CO 81612 
(303) 925-9293 

Turn On The Juice 
Tronix, a young company that 
made its first splash in the VIC-20 
market, has added the Commo­
dore 64 to its repertoire. 

The company's latest crea­
tion is Juice, a fast-paced strategy 
game for the 64 and Atari com­
puters. The hero in Jll ice is Edi­
son, whose job is to complete 
circuit boards in th~ face of all 
the troubles his ad versa ry - Kil­
lerwatt - ca n th row his way. 

The game includes six play 
levels, each with three rounds 
plus a bonus round . The 32K 
Atari version sells for $29.95, 
and the Commodore 64 version 
sells for $34.95. 

Another Tronix offering for 
the 64 is Kid Grid, w hich previ­
ously had been released in an 
Atari version. In the game, " the 
Kid" darts around a grid trying 
to connect all the dots whi le 
e luding four bu ll ies. Kid Grid 
sells for $34.95. 

In addition to branching 
into the 64 market, Tronix has 
bolstered its VIC-20 lineup with 
the addition of three new car­
tridge games, Dead[y Skies, Scor­
pio/! , and Go[d Fever!. 

Dead[y Skies is a shoot-ern-up 

\Nhy Does Your VIC-20 Need a MOTHER? 
-::-A M OTt-tER PROVIDES PCS Mcx:IeI VM 101 pro vides 6 sbt.s 

for rnetTlCJ("y. prograrTVlirng ads and game cartridges (e ven 
autostart ROI'v1's) ~ programs as eaSIly a s a TV (wILh 
a rOLary sWitch) or combine carLrldges for progranvnng. 

II . FILE MAINTENANCE! renaming. copying. elc.1 

II I. UPT0500 RECORDSperF ILE 

-::-A MOTHER PROTECTS" With VM 101. everythrlg gOing Into 
or out of your computer IS buf fered Tt-Ns means v a lLage IS 
adjusted and errors from etectronc noise are eI,mrnaLed 

-;;- A M O T HER M ENDS. A SOld staLe RESET SWit ch r ecovers 
Lhe k.eyboard when RUN/STOP- RESTORE won·t... T hiS c an 
save hours of retyping Since memory IS pres erved 

-:;-And this I\.I1OTHER has an a u xIliary power supply Expand 
loaded syste ms With out fu se fai lure. ,solate nOISy lID or 
mak.e memory non- volatile . VM 10 1 $B7 

IV. PRINTS ADDRESS LABELS 

V. Master Card· VI,", . C.O.D. Ordeu Accepted 

VI . Send Ordeu and Inquir icn 10: 

A· ' SERVICES 
7 103 W. Clearwi lM H·228 • Kennewick, WA 99336 

O.~let Inqu;.ie. Welcomo (509) 783-4980 

H ow M uch Memory D oes Your VIC Need? 
-::-Now tl-1ere IS a memory thaL grows With your programming 

sk.,lls. Buy PC SpecialtieS' M adel VM 201 Wltt"1 B K and Lhen 
expand It wren you need And 201 has a SiaL for any eXisting 
memory expanSIOn. VM 201-8K $59 

~~~p~~~c';:;-al a CPa r es aoo 6 Uiul VM 201- 16K $B7 

Computer Specialties VM 201-2.!1K $115 
P .D.23 FLE M ING. PA. 16835 WRITE FOR SPEC SHEET 

10 PRINT " 
12 PRINT 
14 PRINT " 
16 PRINT 

C- 64 
OR 

AN'll SIZE V I C 

18 PRINT ··SPECIALIZED HARDJ..JARE I. 
20 PRINT " SOFTJ..JARE COMBINATION 
22 PRINT "Al...LOI-lS YOU TO ESCRPE 
24 PRINT "FROM THE MOST SEVERE 
26 PRINT "CRASHES IHCLUDINO FULL 
29 PRINT "LOCKOUTS AND RECOVER 
30 PRINT "VOUR OR IGINAL PROGRAM 
32 PRINT " INTACT ! Pl..UOS INTO 
34 PRINT "USER PORT " CAN EVEN 
36 PRIHT "BE INSTALLED AFTER THE 
38 PRINT "CRfISH. ALSO LETS "'OU 
48 PRINT "BREAY. OUT OF ML AND 
42 PRIHT "OEDJCATED PRoaRMS AT 
44 PRINT " WILL FOR COP"'IND OR 
46 PFUNT "Y IEWI HO. LETS YOU 
48 PRIMT "RECOVER FROM "NEJ..J ' AMD 
~0 PRINT "EXECUTE SAVES t.lHEII '2 PRIMT "'OUT OF MEMOR"" STOPS 
~4 PRINT "THEM. CAN YOU OET 
56 PRINT "OOT OF THIS CRASH AND 
58 PRINT - KEEP YOUR PROGRAM NO 
60 PRINT "MATTER HOW LARGE. IN 
62 PRINT HSECONDS ??" : S"'S 6063:; 

HARDWARE 
POB 7933 
SAN DIEGO 
CA. 92107 

$23~99 + 
$3.00 S&H 

SPECIFY 
DISK/TAPE 
o DAY TRIAL 



EXPOTEK
2723 W. Windrose • Suite 3

Phoenix, Arizona 85029

1-800-528-8960

GUARANTEED

LOW PRICES
APPLE CARDS

16K RAM — $78 Z80 CARD— $235

Videx Card — $227 Viewmax-80 - $175

Micro 5oft Prem. PK — $465

ALTOS

5-15D — S2120 586— 14 CALL

580-10 - $4695 586-10 - S5698

580-14 — $9395 8G00-12 — $8950

CITOH

F10 40cps — $1090 F10 55cps — $1499

1550P— $599 1550CD— $655

851OP— $375 851OBCD —$499

DATASOUTH

DS120— $595 DS180— $1169

DIABLO

630RO— $1725 620 - $895

APPLE-LOOK-A-LIKE
Call

HAZELTINE

1500 —$995 ESPRIT ! - $498

MICRO SCI A2

$265— Apple Drive/Card — $375

MODEMS

HAYES — MICROMODEM — $263

HAYE5— SMARTMODEM- $199

HAYE5 — 1200 Baud — $499

MONITORS
Amdek 300 — $130 Color I — $295

Amdek Color II — $425 Amber — $145

BMC Green — $85 US! Amber — $149

NORTHSTAR

Advantage — $2250 280A— $1950

5m Byte — $3350 15m Byte — $4499

NEC

8023— $399 7710— $1999

3510—$1375 3550— $1750'

OKIDATA

M92A— $ CALL M93A — $ CALL

M82A — $ CALL w/Tractor 8. Grap. $ CALL

MS4P— $ CALL M84S — $ CALL

Pacemark 2350P— $ CALL

TELEVIDEO

802 — $2520 802H — $4450

806 — $4950 800A — $1250

803 — $1890 1603 — $2695

TELEVIDEO

910— $569 925 — $718

970 — $1040 950 — $899

Tl

810 — $1240 820 — $1795

ZENITH

Z19 — $670 Z89 — $2129

SOFTWARE

All Major Brands - 25% off list - $ CALL

DISKETTES/BOXES

Elephant — $19 Scotcri — $25 Dysan — $35

Air Prices Subject To Change

Customer Service

602-863-0759

ACCOLADE

COMPUTER

PRODUCTS

ATARI 850 Interface $185.00

ATARI 410 Recorder 75.00

ATARI Disk Drive 449.00

PERCOM Double Density 599.95

EPSON Mx 80 ft.

w/graftrax

EPSON Mx 100 ft.

w/graftrax

EPSON Fx 80 [160 CPS]

GEMINI lOx (120 CPS)

GEMINI 15

0KIDATA82A [120 CPS)

DAISY Silver Reed

BMC (12" Green)

BMC (12" Color]

ATARI Writer

Programmer's Kit

Family Finance

Juggles House

Juggles Rainbow

My First Alphabet

ATARI Basic

Missile Command

Pacman

Centipede

Qix

Dig Dug

Defender

Galaxian

Donkey Kong

E.T. Phone Home

Eastern Front

Miner 2049er

Zaxxon

Frogger

Choplifter

$479.95

697.50

595.00

329.95

649.95

459.95

799.95

99.95

342.50

$77.50

49.95

38.95

22.95

22.95

27.95

45.95

28.95

34.95

34.95

34.95

34.95

34.95

34.95

38.75

38.75

38.75

37.50

29.95

26.95

33.95

Dealer Inquiries Welcome

WE WILL TRY TO MEET OR BEAT

ANY ADVERTISED PRICE

ACCOLADE COMPUTER
PRODUCTS

4858 Coronado Ave.

San Diego, Ca 92107
(619)223-8599

Calif Res add 6% Sales Tax

Shipping & Handling $4 00

Foreign Orders add $5 00

Payment in U S Funds only

COD Charge S1 65

COD's. Casnier Check or Money Orders

Personal checks must lake 2 weeks to clear

WHYSPEND MORE?

SUPERBYTE

BUSINESS PACK
ON DISK FOR THE

Commodore 64*
OR

Vic 20 <bk.

INCLUDED ARE...

♦THE ACCOUNTANT
General Ledger. Income Statement & Balance Sht.

♦ACCOUNTS RECEIVABLE/

PAYABLE
Journal for current fii paid account!

♦THE EDITOR
Full feature word processor

♦SPREAD SHEET CALC.
Complete spread srieot/calculatlnQ program

♦BUSINESS INVENTORY
Inventory control ivstom

♦CHECKBOOK MATE
Checkbook malntanancs & writer

♦THE MAILMAN
Address file with sorting

*PLUS 6 UTILITY PROGRAMS
Profit Margin/Bus. Calendar & Data Base

Port Modol/Linoar Rogrosilon/Deprociotor

Amortization

FULL PRINTER CAPABILITIES

COMPLETE REFERENCE MANUAL

ONLY $100.00
By Check, Charge or COD (S Shipping)

SUPERBYTE SOFTWARE
Manor 2CHIPLEYRUN Viia

Card WEST BERLIN, NJ 08091

(609) 346-3063

'Trademarks of Commodore Business Machines

CARDRAM16

16 K Memory Expansion

Cartridge for the VIC-20®

Personal Computer

FEATURES:

• Provides the equivalent of two

8K RAM cartridges.

• Each 8K is individually switch se

lectable by block.

• Opening in case to provide easy

switch access.

• Uses 8 low power CMOS 2K x 8

static RAM chips.

• High quality glass/epoxy circuit

board.

• Gold plated contacts.

• Individually tested.

• Made in the U.S.A.

-

$50.50

CQiDPU

TO ORDER.

P.O. BOX 768

WICHITA. KS 6720!

(316)263-1095

Handling charges S3 00

COD (AddS2.O0)

Peisonal checks allow 3 week delivery

VIC-2D" is a registered trademark ol Commodore

Prices sub|ect to change

EXPOTEK 
2723 W. Wind rose • Suite 3 

Phoenix, Arizona 85029 

1-800-528-8960 

GUARANTEED 
LOW PRICES 

APPLE CARDS 
16KRAM - S78 Z80CARO - S235 
Videx Car d - $227 Vlewmax-80 - S175 

Mic r o Soft Premo PK - $465 
ALTOS 

5·150 - $2120 586 - 14 CALL 
580- 10 - $4695 586·10 - $5698 
580-} 4 - $9395 8600·12 - $8950 

CITOH 
FlO 40cps - S1090 FlO 55cp s - $ 1499 
155 0 P- $599 1550CD- $ 655 
8 S10P - $375 8 5 10 a CD - 5499 

DATASOUTH 
05120 - $595 05180 - $ 1 169 

DIABLO 
G30RO - $1725 620 - $8 95 

APPLE-LOOK-A-liKE 
Call 

HAZELTINE 
15 00-$995 ESPRIT 1 - $498 

MICROSCIAa 
$265 - A pple D r ive/Card - $375 

MODEMS 
HAYES - M I C R OMODEM - $263 
HAYES- SM ARTMQOEM - $199 
H AYES - 120 0 Baud - $4 99 

MONITORS 
Am d el< 300 - $130 Color 1- $295 
A m dek Color 11 - $425 Amber - $ 145 
B MC G reen - $85 US I Amber - $149 

NORTHSTAR 
A d va ntage - $2250 280A - $ 1950 
5m By t e - $3350 1 5m Byte - $4499 

8023 - $399 
35 10 - $1375 

NEe 
771 0 - $1999. 
3550 - $1750 

OKIDATA 
M9 2A - $ CALL M93A - $ CALL 
M8 2A - $ CALL w/Tractor & G ra p. $ CALL 
M84P - $ CALL M8 4 5 - $ CAL L 
Pacemar k 2350P - $ CALL 

TELEYIDEO 
802 - $2520 
806 - $4950 • 
B03 - $ 1890 

802 H - $445 0 
8 00 A - $ 1 25 0 
Hi 0 3 - $2695 

TELEVIDEO 
910-$569925 - $718 
970 - $ 1040 950 - $899 

TI 
8 10 - $1240 820 - $ 1 795 

ZENITH 
Z 19 - $670 Z89- $ 2129 

SOFTWARE 
All Major Brands· 25% off list - $ C ALL 

DISKETTES/BOXES 
El e phant - $19 Scotch - $25 Dysan - $35 

ACCOLADE 
COMPUTER 
PRODUCTS 

ATARI 850 Interlace 
ATARI 410 Recorder 
ATARI Disk Drive 
PERCOM Double Density 

EPSON Mx 80 II. 
w/9raitrax 
EPSON Mx 100 II. 
w/9raitrax 
EPSON Fx 80 [160 CPS] 
GEMINI lOx [120 CPS] 
GEMINI 15 
OKIOATA 82A [120 CPS] 
DAISY Sliver Reed 

8MC [12" Green] 
BMC [12" Color] 

ATARI Writer 
Programmer's Kit 
Family Finance 
Juggles House 
Juggles Rainbow 
My First Alphabet 
ATARI 8asic 
Missile Command 
Pacman 
Centipede 
Oix 
Dig Dug 
Oelender 
Galaxlan 
Donkey Kong 
E.T. Phone Home 
Eastern Front 
Miner 204ger 
Zaxxon 
Frogger 
Choplifter 

$185.00 
75.00 

449.00 
599.95 

$479.95 

697.50 
595.00 
329.95 
649.95 
459.95 
799.95 

99.95 
342.50 

$77.50 
49.95 
38.95 
22.95 
22.95 
27.95 
45.95 
28.95 
34.95 
34.95 
34.95 
34.95 
34.95 
34.95 
38.75 
38.75 
38.75 
37.50 
29.95 
26.95 
33.95 

Dealer Inquiries Welcome 
WE Will TRY TO MEET OR 8EAT 

ANY ADVERTISED PRICE 

ACCOLADE COMPUTER 
PRODUCTS 

4858 Coronado Ave. 
San Diego. Ca 92107 

(619j 223-8599 
Caill Res add 6'11. Sales Tall; 
Shipping & Handling $4_00 
Foreign Orders add $5 00 

Paymenlln U.S Funds only 
COO Ch8/ge $1 .65 

COo·s , Cashier Check or Money Orders 
Personal Checks muSI lake 2 weeks 10 clear 

WHY SPEND MORE? 
SUPER BYTE 

BUSINESS PACK 
ON DI SK FOR THE 

Commodore 64* 
OR 

Vic 20 (8K) ' 

INCLUDED ARE ... 

· THE ACCOUNTANT 
Ganar.1 Ledger, Incom. Sta temanl & Balance Sht. 

• ACCOUNTS RECEIV ABLE I 
PAYABLE 
Journal for c:urrant & paid accaunl1 

·THEEDITOR 
Full f.atura word procauor 

· SPREAD SHEET CALC. 
Complate toO raad "'a.t/c.alc:ullling program 

· BUSINESS INVENTORY 
Inventory control ty"em 

· CHECKBOOK MATE 
Checkbook malntanance & wrltar 

· THE MAILMAN 
Add .. u fila with sart lng 

·r.~l~Jar~,.Ya!!~~lY.r ~~~a~~AMS 
Pert Modal/ Lln .. r Aag,,"lo",Oepraclllor 
Amol1l.ratlon 

FULL PRINTER CAPABILITIES 
COMPLETE REFERENCE MANUAL 

ONLY $100.00 
By Chack , Cn.rll' or COD ($ Shipping) 

SUPER BYTE SOFTWARE 
Muter 2 CHIPLEY RU N Vip 
Card WEST BERLI N. NJ 06091 

(609) 34&3063 

'Trademarks of Comm odore BUli nen Mach ines 

CARDRAM 16 

16K Memory Expansion 
Cartridge lor the VIC-20® 

Personal Computer 

FEATURES: 
• Provides the equivalent 01 two 

8K RAM carl ridges. 
• Each 8K is individually switch se­

lectable by block . 
• Opening in case to provide easy 

swi tch access. 
• Uses 8 low power CMOS 2K x 8 

sialic RAM chips. 
• High quality glass/epoxy c ircuit 

board. 
• Gold plated contacts. 
a Individually lested . 
• Made in the U.S.A. 

$50.50 

IIllIItO/lltJU 5E1'\J5EI: III 

TO ORDER: 
P.O . BOX 768 
WICHITA, KS 67201 
(316) 263-1095 

Handling charges S.3 00 
COD (Add $2 (0) 

Personal checks allow 3 wook delivery 

-VISA ---. B3 
V'C-20· is a rogiSlcrocl Iradomark 01 Commodore 
Prices subject to chango 



commodore

SUPER-MART
••••••••••••••

SSS SAVE TIME & MONEY SSS

HANNA ENTERPRISES
1303 COLUMBIA DR. suite 207

Richardson, Texas 75081

OUTSIDE OF TEXAS CALL

1-800-527-1738
TO ORDER CALL (214}

231-2645
MasterCard & Visa accepted

add 3% surcharge for credit cards

F.O.B. Dallas. Texas

9:30 a.m. - 6:30 p.m. (m-f)

10:30 a.m. -2:30 p.m. sat.

COMMODORE COMPUTERS
B-500-128k

PET

8032

8096

9000

C-64

34

Super Pet

Executive 64 portable

1541

2031

4040

8050

8250

9060

9090

COMMODORE

DISK DRIVES
(170k)

(340k)

(1mg)

(2mg)

hard disk (5mg)

hard disk (7.5mg)

$777.20

$627.50

$627.50

$876.25

$1071.25

$233.00

CALL

$250.50

$311.00

$657.85

$981.90

$1226.50

$2040.00

$2290.00

COMMODORE PRINTERS
1525 (30cps) $238.75

1526(100cps) $343.95

4023 CBM (100cps) $330.95

8023 (160cps) $537.95

6400 daisy wheel CBM $1417.75

new! 1520 plotter printer $178.50

COMMODORE

PERIPHERALS
1701 color monitor $249.95

C1600 modem $59.30

c1650 automatic modem $94.50

Datasette 1530 $58.50

CBM 64k memory board $246.95

Super Pet upgrade board $488.95

Cables PET-IEEE $34.95

Cables IEEE-IEEE $42.95

COMMODORE

SOFTWARE FOR CMB
Wordpro4+ or 5^ $305.00

Visicalc (Expanded) $195.00

BPI G/L A/R A/P Inv. etc. $320 ea.

MANAGER (database) $195.00

C64 SOFTWARE:

Easy script $99.95

Easy mail $49.95
Word/name machine $29.95

Logo $99.95

Pilot $99.95

Music machine $29.95

Music composer $29.95

game in which the player,

equipped with a squadron of

helicopters, takes on a military

base. Gold Fever! is a maze game

in which a prospector faces run

away boxcars, boulders, claim

jumpers, and a limited supply of

oxygen. The object of Scorpion is

to keep the snake alive and fed

in the midst of a world filled

with dragons, frogs, Venus's-

flytraps, stalkers, worms, and

pods.

Each of the VIC-20 games

sells for $39.95.

Tronix Publishing, Inc.

8295 S. LaCienega

Inglewood, CA 90301

(213)215-0529

A Program To

Remember

Memory Trainer, an interactive

program to teach memory im

provement, is available from

Einstein.

The program, which is avail

able for the Apple, Atari 800,

and Commodore 64, is based on

memory improvement research

from the past 100 years.

MemoryTfainer includes five

lessons in a three-disk package

that sells for $89.95. The lessons

teach the ability to remember

faces, dates, telephone numbers,

lists, and quotations, and to use

association as a memory tool.

The package also includes

Memory Mix, a game that pro

vides practice for each memory

skill.

The Einstein Corporation

11340 W. Olympic Blvd.

Los AngelesXA 90064
(213)477-6733

VIC Wafer Storage

A low-cost micro-wafer storage

device for the VIC-20 will be

available later this year from

Unitronics, through a licensing

agreement with Vadem, the

unit's builder.

The V-20 Expander is de

scribed as an inexpensive alter

native to floppy disk storage for

low-end computers. It reads or

writes data to small tape cassettes

at a speed approaching that of

disks.

The device, which measures

5x6x7 inches, plugs into the

VIC's cartridge expansion slot. It

includes a 10K RAM memory

expansion board, a 64K data

wafer and high-speed micro-

wafer drive, a filing system, and

VWOS - the Vadem Wafer

Operating System.

Because VWOS is able to

access the computer's memory

bus directly, rather than through

a serial port, the V-20 is able to

improve on the data transfer

rates of existing micro-wafer

devices.

The expander is expected to

sell for about $100.

Vadem

3517 Ryder Street

Santa Clara, CA 95051

(408) 738-0571

Stand-On Game

Controller

Thejoyboard, a game controller

that involves the whole body

rather than just the hands, has

been introduced by Amiga for

the VIC-20 and Atari computers.

The joyboard, which comes

with Mogul Maniac, a skiing

simulation game, will sell for

about $50. Other games designed

for use with the Joyboard - Surfs

Up and Off Your Rocker - will cost

about $20.

The Joyboard also can be

used with many existing maze-

type games to provide a different

challenge, or, for shoot-em-up

games, a conventional joystick

can be plugged into the joyboard

to control firing, while your feet

control direction.

Amiga also has produced a

version of its Power-Stick joy

stick for the TI-99/4A. This in

cludes two controllers hard-

-----. (I: commodore 
SUPER·MART 

************** 
$$S SAVE TIME & MONEY $$$ 

HANNA ENTERPRISES 
1303 COLUMBIA OR. suite 207 

Richardson , Texas i 5081 
OUTSIDE OF TEXAS CALL 

1-800-527-1738 
TO ORDER CALL (214) 

231-2645 
MasterCard & Visa accepted 

add 3% surcharge for c redit cards 

F.O.B. Dallas, Texas 

9:30 a.m. - 6:30 p.m. (m- f) 

10:30 a.m. - 2:30 p.m. sat. 

COMMOOORE COMPUTERS 
B-5DO-128k 
PET 64 
8032 
8096 
9000 Super Pet 
c-64 
Executive 64 portable 

COMMODORE 
DISK DRIVES 

1541 (170k) 
2031 
4040 (340k) 
8050 (1mg) 
8250 (2mg) 
9060 hard disk (5mg) 
9090 hard disk (7.5mg) 

$777.20 
$627.50 
$627.50 
$876.25 

$1071 .25 
$233.00 

CALL 

$250.50 
$311.00 
$657.85 
$981.90 

$1226.50 
$2040.00 
$2290.00 

COMMODORE PRINTERS 
1525 (3Ocps) 
1526 (1 OOcps) 
4023 CBM (100cps) 
8023 (160cps) 
6400 daisy wheel CBM 
new! 1520 plotter printer 

COMMODORE 
PERIPHERALS 

1701 color monitor 
c1600 modem 
c1650 automatic modem 
Datasette 1530 
CBM 64k memory board 
Super Pet upgrade board 
Cables PET-IEEE 
Cables IEEE-IEEE 

$238.75 
$343.95 
5330.95 
$537.95 

51417.75 
$178.50 

$249.95 
559.30 
594.50 
$58.50 

5246.95 
5488.95 

S34.95 
$42.95 

COMMOOORE '. 
SOFTWARE FOR CMB 

Wordpro4+ or 5+ 
Visicalc (Expanded) 
BPI GI L AIR AlP Inv. etc. 
MANAGER (qatabase) 
c64 SOFTWARE: 
Easy script 
Easy mail 
Word/ name machine 
Logo 
Pilot 
Music machine 
Music composer 

5305.00 
$195.00 
$320 ea. 
$195.00 

S99.95 
549.95 
529.95 
599.95 
$99.95 
$29.95 
529.95 

game in which the player, 
equipped with a squadron of 
helicopte rs, takes on a military 
base . Gold Fever! is a maze game 
in which a prospector faces run­
away boxcars, boulders, claim 
jumpers, and a limited supply of 
oxygen . The object of Scorpion is 
to keep the snake alive and fed 
in the midst of a world fi lled 
wi th dragons, frogs , Venus's-
fly traps, sta lkers, worms, and 
pods. 

Each o f the VIC-20 games 
sells for $39.95. 
Trolli.\" Publishillg, Ille. 
8295 S. Ln Cie/lega 
Illglewood, CA 90301 
(213)215-0529 

A Program To 
Remember 
Memory Trainer, an interactive 
program to teach memory im­
provement, is available from 
Einstein. 

The program, which is avail­
able for the Apple, Atari 800, 
and Commodore 64, is based on 
memory improvemen t research 
from the past 100 yea rs. 

MellloryTrainer includes five 
lessons in a three-disk package 
tha t sells for $89.95. The lessons 
teach the abili ty to remember 
faces, dates, telephone numbers, 
lists, and quotations, and to use 
associa ti on as a memo ry tool. 

The package also includes 
Memory Mix, a game that pro­
vides p ractice for each memory 
skill. 
The Eillsleill Corporalioll 
11340 W. OIYlllpic Blvd. 
Los Allgeles , CA 90064 
(213) 477-6733 

VIC Wafer Storage 
A low-cost micro-wafer storage 
device for the VIC-20 wi ll be 
ava ilable later this yea r from 
Unitronics, th rough a li censing 
agreement with Vadem, the 
un it's bui lder. 

The V-20 Expander is de­
scribed as an inexpensive a lte r­
nati ve to floppy di sk sto rage for 
low-end compu ters. It reads or 
writes da ta tosmall tape casse ttes 
a t a speed app roaching that of 
d isks. 

The device, w hich measures 
5x6x7 inches, plugs into the 
VIC's ca rtridge expansion slot. It 
includes a 10K RAM memory 
expansion board , a 64K data 
wafer and high-speed micro­
wafer drive, a fi ling system, and 
VWOS - the Vadem Wafer 
Operating System. 

Because VWOS is able to 
access the computer's memory 
bus directly, rather than through 
a serial port, the V-20 is able to 
improve on the data transfer 
rates of existing micro-wa fe r 
devices. 

The expander is expected to 
sell for about $100. 
Vadell' 
3517 Ryder Sireet 
Sall ia Clam, CA 95051 
(408) 738-0571 

Stand-On Game 
Controller 
The joyboa rd, a game con troll er 
that involves the w hole body 
rather than just the hands, has 
been introduced by Amiga for 
the VIC-20 and Atari computers. 

The joyboard, which comes 
with Mogul Mallinc, a skiing 
simu la tion game, w ill sell for 
about $50. O the r gal"es designed 
for use with the joyboa rd - SII rf's 
Up and Off Yo" ,. Rocke,. - will cost 
about $20. 

The joyboa rd also ca n be 
used with many ex isting maze­
type games to provide a different 
chall enge, or, fo r shoo t-em-up 
games, a conve ntional joys ti ck 
can be plugged into the joyboa rd 
to control fir ing, wh ile your feet 
control direction. 

Amiga also has prod uced a 
ve rsion of its Power-Stick joy­
stick for the TI-99/4A. This in­
cludes two controllers hard-



HARMONY VIDEO&COMPUTERS
800-221-8927

COMMODORE

VIC 20 89.95

COMMODORE 199.95

VIC 2N DATASETTE 59.95

COMMODORE DISC DRIVE, 209.95

1525B PRINTER 209.95

COMMODORE MONITOR 249.95

VIC TELEPHONE MODEM 69.95

RS 232 TERMINAL INTERFACE

IGEE-488 INTERFACE CALL

VIC 8K MEMORY PAC 39.95

VIC 16K MEMORY PAC 89.95

MOTHER BOARD 89.95

VIC 3K SUPER EXPANDER

VIC PROGRAMMER'S AID CALL

VIC MON CALL

INTRO TO BASIC I & II - . 69.95

APPLE 2 PLUS

999.95

APPLE2E

CALL

EPSON

MX 80 PRINTER

399.95

EPSON
FX 80 PRINTER

599.95

ATARI

ATARI

ATARI

ATARI

ATARI

ATARI

ATARI

ATARI

ATARI

ATARI

ATARI

ATARI

ATARI

ATARI

ATARI

ATARI

ATARI

400W16K

800W48K

1200XLW64K

410 RECORDER

1010 RECORDER

810 DISC DRIVE

129.95 ft

249.95 'm

369.95 ■

76.95

77.95 .

389.95

830 ACOUSTIC TEL. MODEM 159.95

850 INTERFACE 169.95 ^

822 THERMOL PRINTER CALL Q

1020 40 COL. PRINTER 219.95 r

1025 80 COL. PRINTER 379.95 %
16K MEMORY EXPANDER 89.95 CO

WORD PROCESSOR 69.95 O
BASIC REF. GUIDE CALL

PROGRAMMER KIT CALL "<
ENTERTAINER KIT 29.95 "O

ALL

SONY

T.V.'s IN

STOCK

FOR

Slowest

WE CARRY A FULL LINE OF SOFTWARE FOR

ATARI AND COMMODORE

CALL FOR LOWEST PRICES

VCR PRICES TOO LOW TO PRINT!

TDK

FUJI

MAXELL

MEMOREX

SCOTCH

SONY

JVC

RCA

PANASONIC

VIDEO TAPE (By case of 10 only)

US VHS HIGH BETA BE

120 T160 GRADE L500 L3

85 14.75 10.75 6.50 7.

65 14.75 11.75 6.50 7.

,40 13.50 10.25 6.50 7.

75 13.50 10.50 6.50 7.

.50 ■ 13.50 10.25 6.50 7.

10.25 6.99 8

50 13.50 11.50

90

50 TDK PROFESSIONAL T120

MAXELL PROFESSIONAL L750 OR T120

MEMOREX PROFESSIONAL

ALL H

VCR's

STOCK

CALL >

FOR

LOWEST •

FOR THE LOWEST PRICES ON VIDEO CALL 800-221-8927

To order simply dial toll free 800-221-8927 with your Master Card or VISA and your order will arrive via UPS or send certified

check or money order only to: HARMONY VIDEO AND ELECTRONICS, 2357 Coney Island Ave., Brooklyn, N.Y. 11223, and

add approximate shipping postage and insurance charges. Credit cards for phone order only. Forcustomer service please dial

{212) 627-8960. All pries and availability subject to change without notice. All orders shipped out of state. Dealer inquires

invited!!! For sales info dial (212) 627-6989. Open Sun. 10-4 Mon.-Thur. 9-7 Fri. 9-3.

800-221-8927
COMMODORE ATARI APPLE TEXAS INSTRUMENTS EPSON



The }oyboard from Amiga transfers

videogame control from your hands to

your entire body.

wired into a single plug to fit the

TI's single jack configuration.

The pair will sell for about $20.

Amiga Corporation

3350 Scott Boulevard, Building 7

Santa Clara, CA 95051

(408) 748-0222

derground fantasy series, is

launching a new trilogy that will

take the adventurer into the

world of magical powers and

perilous predicaments.

The first in the new series,

Enchanter, scheduled to be avail

able by mid-September, is a

prose adventure that takes place

in an abandoned castle. The

passage of time plays an impor

tant role in the game: you must

eat, drink, and sleep regularly,

or your powers will fail.

The game, which will be

available in versions for most

popular microcomputers, will

retail for $49.95 to $59.95.

Infocom, Inc.

55 Wheeler St.

Cambridge, MA 02138

(617)492-1031

Add-On Adventure Battle Games

Infocom, the company that pro

duced the Zork, the popular un-

Thorn EMI Home Video has

released a pair of new battle

games, Ore Attack and Fourth

Encounter.

In Ore Attack, the player

must defend his castle against

the Ores, who erect ladders and

scale the castle walls under cover

of a volley of crossbow bolts

from their archers. The game,

which is available for the Atari

400 and 800, sells for $39.95.

Fourth Encounter is a car

tridge game for the VIC-20. The

challenge here is to save a planet

from an invasion of aliens, who

bring with them slavery, death,

and destruction. Fourth Encounter

is available for $39.95. In addition

to these two new games, Thorn

EMI has converted a couple of

other games into new formats.

Submarine Commander, previ

ously released as an Atari game,

is now available for the VIC, and

River Rescue now can be played

on the Atari.

Thorn EMI Home Video

1370 Avenue of the Americas

New York, NY 10019

V1C-M

NEWS FLASH!
CBM-64

INTERESTING SOFTWARE AUGUST 1983

GRAFDOS NOW

AVAILABLE FOR CBM-64

After a year of development, GRAF-

DOS, an enhanced new disk operating

system will make life easier for

thousands of disk owners. No longer do

you have lo use the cumbersome wedge,

GRAFDOS provides over 40 new com

mands for both DOS and BASIC. Below

is a list of new commands:

DOS COMMANDS

LOADTile name" CATalog

SAVfcTilenamc

RUN'filename"

BLOALVfilename'

BSAVETilename"

RENAME

DELETE

BASIC COMMANDS

PLOT

HGR

SCREEN

ALT

NORM

LORES

LOR

LCOL

LPLOT

1NIT

WATCH

OFF

STAT

CHAIN

- HIRES

FLIP

WCHAR

DRAW

COPY

PIC

PSAVE

HLIN

VLIN

MISC. COMMANDS

KEY VTAB

SOUND HTAB

HOME HIMEM

TRAP SPEED

TEXT EXIT

BASIC CTRL-G

As an added bonus. GRAFDOS

includes the MIN1-M0N. a powerful

machine language monilor and mini

assembler wiih 20 commands! (See

description below.)

The disk also comes with sample

programs and demos including a music

generator!

This is a DOS that every CBM-64

owner should have on every disk!

ORDER NOW! ONLY $39.95

MINI-MONITOR

NOT SO MINI!

A powerful machine code monitor

which is not so mini hj.s 20 commands

to:

Disassemble 6502 code

Examine memory

Text dump

Move memory

Hunt memory for a siring

Fill memory with any byte

HEX - DEC conversion

Edit code

Mini1assembler

Switch kemal to RAM

Switch BASIC to RAM

The only thing mini in this monitor is

the price! VIC-20 version requires 8K

expansion.

Cassette S13.95

DUk $».«

PROTECT YOUR INVESTMENT

WITH ATTRACTIVE DUST COVERS!

After investing several hundred dollars

in a computer or disk drive, protect it

from harmful dust or liquid spills. Dust

covers are made of durable, water resis-

lanl. brown canvas.

For computer or disk $7.95

Old style dalasette S5.95

New style dataselle $5.95

MORE BOOKS BECOME

AVAILABLE FOR VIC-20

Our selection of books is becoming

larger with special discounls for oit cus-

UST

I9.95

15. 95

II.M

U95

6 50

OUR

PS ICE

IS«S

II «

9.95

9.9S

tomcrs!

KIDS AND THEVIC

VIC M USERS GUIDE

VIC GRAPHICS

VIC REVEALED

STIMUI-ATING

SIMULATIONS

I SPEAK BASIC

TO MY VIC

SUPER FAST GAMES FOR

THE VIC 20

New aliens have been found invading

thousands of VIC's. They come in all

shapes and sizes terrorising VIC owners

everywhere. Now, you loo. can shoot it

out with these menaces!

SCORPION

DEADLY SKIES

COLD FEVER

crater Haider

CYCLON

SIDEWINDER 8K

SWARM

GALACTIC BLITZ

QUACKER5

an.

ait.

an.

jn.

art.

at,

*».

Ml.

aM.

LIST

39.95

19.95

-W.9S

34 95

34 95

29.95

29.«

M.9J

15.95

OUF

PWCT

29.«

29 95

29 95

16 9)

26.93

19.95

19.95

16.95

11.95

PEN P.A.L. HELPS

PROGRAMMERS

P.A.L.. which stands for Program

mers Aids and Logs, is a perfect comple

ment with the Users and Reference

manuals. It provides 95 pages of color

coded tear-out worksheets including:

REFERENCE charts

CHARACTER worksheets

SCREEN layouts

EZ GRAPH graphic aids

FLOW CHARTING aids

TRICKS AND HINTS

TAPE CASSETTE log book

BASIC dictionary

This is sure to become a MUST item

for every programmer. Regularly $9,95,

our price is only S7.95.

STELLAR TRIUMPH

A great new. all machine code game is

now available for your CBM-64.

Features exciting hires color graphics

and spectacular sound effects. A two

player game with many variations such

as reverse gravily, bounce back, speed

control, and more. Prepare yourself inio

an all-out space battle.

From H.A.L. Labs

tape or disk 524.95

INTERESTING SOFTWARE
21101 S. Harvard Bh/d.

Torranco, CA 90501

(213) 328-9422

Visa MC Ch«fcMo<wy Order - Add $2.00

CA residents add 6'*% sales tax.

Dealer inquiries invited.

derground fa ntasy se ri es, is 
launching a new tr ilogy that will 
ta ke the adventurer in to the 
wo rld of magica l powers a nd 
perilous predicaments . 

ga mes, Orc Allack and FOllrth 
Ellcollll ter. 

In Orc A ttack, the playe r 
must defe nd hi s castle aga inst 
the O rcs, who erect ladders a nd 
sca le the castle wa lls unde r cover 
of a voll ey of crossbow bolts 
fro m the ir archers. The ga me, 
which is ava ilable fo r the Atari 
400 and 800, sell s fo r $39.95. 

The Joyboard from Amiga trallsfers 
v ideogame control from your hands 10 
your ell tire body. 

The first in the new series, 
Ellchallter, scheduled to be ava il­
able by mid-September, is a 
prose ad ven ture that ta kes place 
in an aband oned cas tle. The 
passage of time p lays an im por­
ta nt ro le in the game: yo u must 
ea t, d rink, a nd sleep regula rl y, 
or your powers will fa il. 

The game, which will be 
ava il able in versions fo r most 
popular microcomputers, will 
re ta il for $49.95 to $59.95. 

FOllrth Ellcollllter is a ca r­
tridge ga me for the VIC-20. The 
challenge here is to save a pla ne t 
from an invasion of a liens, w ho 
bring with them slavery, death, 
and destruction . Fourth Ellcollllter 
is ava ilable for $39.95. In ad d ition 
to these two new games, Thorn 
EMI has conve rted a couple of 
o ther ga mes into new forma ts . 
SlIblllarille COllllllaurier, previ­
ously re leased as a n Ata ri game, 
is now ava ilable fo r the VIC, and . 
River ResCl/e now ca n be played 
on the Ata ri. 

wired in to a sing le plug to fit the 
Tl' s s ingle jack con figuration . 
The pair will sell for abou t $20. 

Amiga Corporation 
3350 Scott Boulevard, Bllildillg 7 
Sallta Ciara, CA 95051 
(408) 748-0222 

Add-On Adventure 

Illfocom, Illc. 
55 Wil eeler St. 
Call/bridge, MA 02138 
(617) 492-103·1 

BaHreGames 
In foco m, the company tha t pro­
duced the Zork, the popula r un-

Thorn EMI Home Video has 
released a pair of new ba ttl e 

TiWnI EMI HOII/e Video 
1370 Avellue of lite Alllericas 
New York, NY 10019 

VIC'" 

IN1UESI1NG sorrw ARE 

GRAFDOS NOW 
A V All.ABLE FOR CBM-64 

Mter a year of development. ORA-F-
005, an enhanced new disk opent;ng 
system will make life easier for 
Ihousancb of disk ownen. No longer do 
you have to use the eumbenolllC wedge, 
GRAFOOS provides over 4(1 new com· 
mands (Of bach OOS and BASIC. Below 
is a liu of new comm:mds: 

DOS COMMANDS 

L..OAD"filc name" 
SAVE'"filename" 
RUN"liIename" 
BLOAO"fi!cllame" 
BSAVE"filcllI.me" 
RENAME 
DELETE 

CATalog 
INIT 
WATCH 
OFF 
STAT 
CHAIN 

BASIC COMMANDS - IIIRES 

PLOT 
HGR 
SCREEN 
ALT 
NORM 

LGR 
LCOL 
U'LO'r 

KEY 
SOUND 
HOME 
11tAP 
TEXT 
BASIC 

LOR'" 

FLIP 
WCHAR 
DRAW 
COPY 
PIC 
PSAVE 

HUN 
VUN 

MISC. COMMANDS 

VTAB 
IfTAS 
HIMEM 
SPEED 
EXIT 
CfRL.G 

NEWS FLASH! 
As an added bonus. GRAFOOS 

includes the MtNI·MON. a powerful 
machine langulge monitor and mini' 
assembler with 20 rommands! (Sec. 

description bc:low., 
The: diU: also comes with sample 

programs and demos including a musie 
generator! 

This is a DOS lhat every CBM·64 
owner should n ave on every disk! 

ORDER NOW! ONLy ....... $39.95 

MINI-MONITOR 
NOT SO MINI! 

A powerful machine: code moni lor 
which is nol so mini hu 20 comfl'\lU1ods 
10: 

Disassemble 6502 code 
Examine memory 
Text dump 
Move memory 
Bunl manory (or a string 
Fill mem!ll'y with any byte 
IIEX . DEC conversion 

Edil code 
Mtni' uscmblet 
Switch kemal to RAM 
Switch BASIC to RAM 

TIle only th ing mini in this manilar is 
the price! VIC-20 venion n:quiIH 11K 

C.lparuion. 

Cusdte ........................... $15.95 
()b;k ..... .. .... . ..... . .. .. .... . .... $.'.95 

PROTECT YOUR INVESTMENT 
WITH A ITRACTJVE DUST COVERS! 

Arter investing se"eral hundm:l doHan 
in 3 computet or disk drive. protect it 
from hannful dust or liquid spills. OuSt 
coven are mad!: of durable. water resis­
Unto brown canvas. 

For computer or di5k ....... ... $7.95 
Old style data.selte ............... $.5.95 
New slyle data.wlle .............. SS.95 

MORE BOOKS BECOM E 
A VA ILABl.E FOR VIC-20 

Our selection of books is bc:coming 
larger wilh special discounlS for our eus-
lomers! OIJR 

un "'" 
KillS ANI) TII E VIC 199$ I) 9$ 
VIC:O USElIS GUIDE 13 93 II 9$ 
VICGRM'IIiCS 
VIC REVEALED 
STIMUt-"TING 

SIMULATIONS 
I SPEAK BASIC 

lQ M Y VIC 

12.93 ~ ~ 

11.95 9.QS 

8,45 6.7.~ 

SUPER FAST GAMES FOR 
THE VIC 20 

New aliens have been found invading 
lhousands or VIC·s. The)' come in all 
shapes and si1.es terrorizing VIC owners 
everywhere. Now. you 100. can Shool il 
oul wilh lhese menaces! 

"" un .... 
SCOfIPlON ~. 19.93 19.95 
DEADLY SKIES ,~ . 39.93 19.95 
OOI.D FEVER ,~ . 39.9' N." 
CRATER kAlDER ,~ . "." ~." 
CYCLON M 1 .. '-9' l6.9S 
SIDEWINDER I K ,~. 29.95 19.95 

' WARM 29.95 19.9' 
GAlACTlC BUl'Z 14.'H 16.'H 
QUA"",,, -. 13.'H 11.9' 

CBM ... 

AUGUST 1983 

PEN P.A.L. HELPS 
PROGRAMMERS 

P.A.L. . which stands for Progrtm­
men Aids and Logs. is a perfect comple­
ment with lhe Users and Reference 
manuals. It provides 95 pages of color 
coded tear-oot ..... oruheets including: 

REFERENCE charts 
CHARACTER worksheets 
SCREEN layouts 
EZ GRAPH graphic aids 
FLOW CHARTING aids 
TRICKS AND HINTS 
TAPE CASSETTE log book 
HASIC dictionary 

This is ~ure to become a MUST item 
for every programmer. Regulas l), $9.95. 
our price is only $7.95. 

STELLAR TRIUMPH 
A greal new. all machine code game is 

now available for )'our CBM-64. 
Fealllres exci ting hires color graphics 
and spectacular sound effects. A two 
player game: wi th many variations ruth 
as reverse gravity. bounce back, speed 
conlrol. and more. Prepare yourself inlO 
an 111-001 SpKe bl"k. 

From H.A.L. Labs 
tape or disk $24.95 

INTERESTING SOFTWARE 
21101 S. Harvard Blvd. 

Torrance, CA 90501 
(213) 328-9422 

~ 0n:Mt . Add $2.00 

CA resIdenIlI add 6 'N'II> sales t8.1. 
Dealer inquiries invited. 



JOUBJilT TO THE PLANETS 29.95 11.95

31.95

XI

AVTI-SUl PATROL

APPLE CIEEB SFIBER

ARCADE HACH1KE

AR»R ASSAULT

ATARI BOOOHtlB KIT

ATARI MACRO A5SEM/TEIT EC

ATARI HlCHOSCrT BASIC II

19.95

59.95

».95

1*9.95

B9.95

89.95

11.95

27.95

41.49

17.95

179.«

JITAHI PBIKBAJOUR EIT 49.95 45.95

ATMU TK7H USER HOTES

ATMU TOUCH TYPIHC

ATMU mUTlH

BANDITS

BANE STRUT mUTIH

BASIC CCWILEB

1ATTLE l-.i- BORHANDI

BATTU OF Mil:. I

MLTSTOAD

TKl IUII OF BLACKPOOL

kioi or atiuu sorrvAU'

BUG/65

C/65

CAP'S COSMO

CASTLE HOLmSTEIH

CENTIPEDE-RCW

CKOPLimH - KM

COCO

COCO II

COLOR PRIHT

■ ■ *-•-;;; >-■ i KIT

COHVIRSATIOHAL fREUCH

COHVEK3ATI0NAL SPANISH

CHOSSrilUS-ltOK

CYTRCB MASTERS

DA TVZZ

DATA PERTICT

DAVID'S KICHICIfT KAGIC

DinNDIB

01 HI ATARI

01C DUG

DISE MANAGER

: ■-:■! fc ■-' ■■■ .

24.95 17.«

99.95

19.95

19.95

19.95

19.45

19.95

14.95

BO.OH

34.95

29.95

68.95

21.95

27.95

21.95

37.95

14.95

14.19

54.95

'B.95

21.95

44.95 31.95

19.95 31.19

19.95 27.95

19.99 27.95

279.95 211.95

59.95 12.95

5».95

39.95

14.95

39.95

44.95

99.95

12.95

27.95

29-95

27.95

31.95

74.95

37.95

24.19

• 4.95

19.95

11.95

29.95

31.95

31.95

21.95

21.19

DISS5CAN

DISEWIZ

DIVISION I

DODQI UC»

eastum nan 11941)

EDIT 65D2-RO*

Ttl EDUCATOR [IT

19.9i 34.49

40.00 23.00

29.95 21.95

41.95 31.95

H.9S 2i.it

29.95 21.95

199.95 111.95

161.95 109.95

riNANCIAL HI2ARS

njua lords

njJiH GORDOH-KM

n.ip our

riREBIRD-HCtl

rOVT APOCAI/TFSE

rtcccis

CALAI1AN

GHOST EHCOUHTIRS

GHOSTLY MANOR

GLOBE WETia

CORF-KM

GBATHIC GEHEBATCJ!

GRAPHIC MASTER

THE HC« ACCOUHTAHT

31.95

99.95

59.95

11.95

11.95

29.95

26.49

68.95

19.95

21.95

26.95

11.95

11.95 21.49

11.95 11.95

29.95 21.95

21.95 17.95

29. 9> 21.95

11.95 2S.49

21.95 17.19

19.95 27.95

71.95 54.95

Jk

ATARI RanaSystems

LEGIOKHAIRE

LETTER PERFECT 140/90)

LETTER PERTECT (JTILITY

19.95 13.95

29.« 21.95

19.9i 14.49

29.95 21.95

35.00 25.00

119.95 109.95

29.95 21.95

29.n

6.95

39.95

19.95

31.95

.»s

ILE

HOKSTEB SHASH

HURL

NAUTILUS

NECROHAHCER

THI H1GHTHAU

OPERATIC* WHIRLW

OS-*' 4 BASIC *•

PYRAMID PUZZLER

Oil

RASTER BLASTER

READING FLIGHT

ROUNDABOUT

EAHMY LIUHTrOOT

SEA DRAGON

J47 LANDING SIMULATOR

SNEAKERS

EOFTVAKE AUTO-BOUTH (SAfll

SPEED READ PLUS

SPEEDWAY BLAST

SPELLING BEE CAKES

SPELL NIZARO

STAJiCBOSS

M.

29.95

44.95

31.95

14.95

29.95

34.95

SO. 00

19.95

29.95

14-95

24.

34.

29.95 21.9b

M.9S 34.49

33.95 16.94

29.95

12.95

14.95

41.95

39.95

59.95

59.95

M.95

39.95

21.95

16.95

24.49

31.95

31.95

41 .49

39.95 27.95

STAB RAIOESS-POH

STAR WARRIOR

STORY MACHINE

SUPERMAN III

SURVIVOR

41.95 31.95

39.95 27.95

34.95 24.49

45.95 35.95

STH ASSXBLER

TELICOK

TILFTALK

TELETARI

TEMPLE CF APSHAI

TEXT WIZARD I

TIGERS IN THE SHOW

TiHE WISE

TYPE ATTACK

TUTTI PR3TTI

VC

VISICALC

WARLOCI'S SEVEWGE

WAY OUT

¥ I ZABDiPRINCESS HIRES Am

WIZARD OT »0R - Km

rora ATM!! COMPUTER-SOCK

lum

zom i ij or in

19.95

19.95

99.95

19.95

29.95

19.95

It .95

35.DO

199.00

31.95

16.95

U.95

39.95

37.95

27.95

68.95

27.95

31.95

27.95

17,95

17.19

149.95

24.49

27.95

22.95

11.95

12.95

27.95

27.95

AHDCE COLOR I PLUS MONITOR 119.00

APPLE EMULATOR OHM 79.10

CA«0»OAiHl 16 CART ■ RESETI V1C-10 70.00

THE CARD? [TOR PARALLEL PKTR) CSH441VIC-30 59.00

CABDETTE [CASSETTE 1HTFCEI CMM4V1C-20 22.00

CABDAPTER/1 ATARI 3600 1NTFCE V1C-20 50.00

CAFDHRITER/1 LlirtT PE» U/CASS CEHMtVIC-1B 16.JO

COmOOORE (4 HOME COMPUTER CBMM J69.50

COIIIIODORKOLOR PLOTTER CBMt4iVlC-20 179.50

CBH44^VIC-3Q 65.00

CBBM4YIC-20 129.40

CBH»4IiVIC-]D J19.5D

CIHdUVlC-20 95.40

530 DATASETTI

DI3I DRIVE

PR1KTIR

600 MODEM

COMHOOORI COLOS MONITOR

650 AUTODIAL MODEM

COM1OCI0RI 1

COH4COORE 1

comooO

MICRO EIFAN

VIDEO PAT B

DEHCM ATTACX

DREL1S

TACEKAKIR

FAST 1OCY

FINAL ORBIT

FT. APOCALIPSB

FKKGER

FRUIT M.Y

FUEL PIRATES

CAHT/VIC20

CM1T/VIC20

CASStQISK/M

DISK/C64

CABT/VIC20

CART/CM

CASS4DISK/M

27.50

27.5D

21.00

24.00

27.50

24.00

24.00

24.00

9.00

11.00

MC-1

)■,;..

IOH CHASSIS

ATARI BOO 4BK

CBM64 15.75

OM61 129.00

CBH64 219.00

M09-I100 HEMTK-JOT.OO

GOLD

COLD H1N

CRIDBUKN

HANCKAH

HARRIER

CMfT/VIC20 27.50

DISK/VIC20 27.50

CART/M/VIC20 21.50

BKCASS/VIC20 6.25

CASS/VIC20 34.00

ATARI HUKEKIC litPAD

ATARI PROCKAHHEK KIT

410 RECORDER

B10 DISK DRIVE

H50 IVTERTACE MODULE

C. ITOH PBOWRJTUI I

C. ITOK PROmUTIII II

C. ITOK STAKWDITtR

CASSETTE 'H CARTRIDGE FILE

ELEPHANT SS/DO CIS!

EPSON RJ-100 F/T

GEMINI-10 PRIHTER

GEMINI-15 PRINTER

IN HOME 100 KEYBOARD

91.95

49.95

72.95

121.95

169.95

191.95

649.95

HESWRITE

KESWR1TE

W/P CART/VIC20 27.50

61 CART/CM 31.00

EY DIDCLE DIDDLE DISH/CM 21.00

N SEARCH OF THE MOST

AMAZING THING DISK/CM 11.SO

UMP HAN DISI/CM 27.50

INDERCOKP 0I5K/CW 11.00

21.95

10/16.95

10/19.95 :: CLtJD SYNTH.

IHTEC 48K RAH

W1SAIC 64K RAH SELECT

HAYES SHAKTnODEH 300 BO

HAVES SMARTHODEM 1700 BD

NEC 8021 PRINTER

NEC 12" HIRES GREEK SCRN

NEC 12- ECONO CREEK SCW

NOVATION J-CAT K>UEH

HOVATICM SMMtT-CAT 101

NOVATION SHABT-CAT 212

PERCQM SS/SE/IDB (66K)

PERCOH SS/DD/2DRS (353KJ

PERCOM DS/QD/1DR [352K)

PERCOM DS/DD/2DRS {7041)

SIGNALHA1' KK II MODEM

US1 12' AMBER WOMITOR

VERSAWRITER GRAPH TABLET

rfICO JOYSTICK

WICO REDBALL JOIST1C[

21.95

LOWI !

LOU I I

94.95

£9.95

119.95

119.95

191.95

499.95

459.95

149.9 5

79. »5

109.9*

179.95

124.95

119.95

539.95

859.95

619.95

939.95

NtJHBEK GULPER

PHAROK'S CURSE

PREDATOR

PBOTECTOH

RAID ON ISRAM

REAGANOMICS

RESCUE AT RIGCL

RETRO BALL

RICOCHET

ROBOT PANIC

SCORPION

EHAMUS

SHARK TKAP

65U2 PROF DEV SVS

SKI RUN

SHAJCE BITE

SNOOPER TROOPS tl

CART/VIC2D

CASS1DISK/M

CART/VIC20

CART/VICJ0

CART/VlC20/t4

CASS/VIC30

CART/V1C20

DISK/CM

16«CAEE/VIC20

CART/C61

8K CAES/VIC20

CART/VIC2Q

CART/VIC20

CART/VIC20

UI5K/VIC20

at CASE/VIC2 0

CASS/VIC20

CASS/61/VIC2D

HECASS/V1C20

CAET/C64

DISK/CM

4.00

0.25

4.75

J.TS

7.50

7.50

1.00

1.50

12. 5D

24.00

27.50

rlcu

21.95

21.95

29.95

19.95

b.95

ASGSISSOR

ALIEN SOCCER

ANDROMEDA COKflUEST

APE [SCAPE

BLADI OP BLACKPOOLE

CAVI-IB

CHECUOOE

COHPUTEd rOOTBALJ. STRATIGI

COKPUTEP. STOCKS L BONDS

CONCENTRATION

CRITICAL MASS

CROSSFIRE

CART/VIC30

CASS/VIC20

CASE/CM

DISK/CM

CART/VIC20

CASS/VIC20

CASS/C64

CASS/CM

CASS/VIC30

0ISI/O4

CASS/VIC20

7. SO

1.50

SPIDER C1TI

SOUIEH'EH

SUBVIV0B

nuumi

SHOW Or rARCOAL

StN THE SOUND/MUSH

TELENGAR3

TOK

TURHOIL

CART/M/VIC20

CAS5/V1CI0

CART/M/V1CI0

DISK/CM

CASSl 01 SI/CM

CAES/WICJQ

I6KCAS6/VIC20

CART/VICJD

CAS5/CM

CASS/VICiD

CART/VIC20

27.50

1J.75

21.00

-27.50

24.00

15.75

12.15

37.50

TURTLE &RAPH1CS II CART/CM

VIC FDBTH

VIC-HEW

VIC MUSIC COHPOSEP.

VICTREK

VIC VANGO

VIDEO SEARCH

WORE SEAKCK

— / T\ 22AEUE£^ dis«/cm _».5g. zopx i n on in

If) Hayes' mosaic
^^ 64KRAM

E Fframkuh SELECT
a

CARTAICJO

8KCASS/VIC2

CAHT/VICJO

CASS/VICJO

CASE/V1CZ0

CASS/VICJO

CABS/VIC20

.'

NEC IEM
Texas

Instruments OI^IDAIA

tOU t'*STEST DELIVERY: CASHIER'S CHECK OR VISft/KASTEBCARD INO EXTRA CHARGE FOB CARDS. INCLUDE NUMBER, EIPIHATIOh DAT«, '.«H(.. ADDRBSS I PHOHE). PERSONAL CHECK

M.LOH 2 WEEKS To CLEAR. PURCHASE OHOER MUST INCLUDE CHECK. SHIPPING ft HAMDLIMCi COST1NENTAL U.S. 5l (JS MINJ, U.P.S. STRICT AODMtSS HEQUIHED; APO FPO ALASKA

HAWAII k HOHITOHS "ji (E10 MIS); POREIGS 15\ (S15 M!N). IKCLUOK PHONE NUMBER KITH ALL ORDERS. AXL [TEHS ABE HEW WITH MANUFACTUREH'S WARRANTY. APPLE COUNTRY,

LTD. CANNOT GUARANTEE THE HERCHAHTABILITY op ANV PRODUCT. PRICES ARE SUBJECT TO AVAILABILITY b CHANCE WITHOUT NOTICE. DITE TO OUR LOW PRICES, ALL SALES ARE

FINAL. RETURNED MERCHANDISE IS SUBJECT TO A RESTOCKIIX; FEE & MU5T COME IN ORIGINAL UNDAMACEO CABTOli WITH RKA NUMBER. NO SOFTWARE EXCHANGES. CALIFORNIA

RESIDENTS ADD 6» TAX. SESD SI FOR NEW FALL CATALOG (GOOD TOWARD FIRST PURCHASE). APPLE COUNTRY, LTD. IS A DISCOUNT BAIL ORDER HOUSE FOR THE MICROCOMPUTER

INDUSTRY i IS A CALIFORNIA CORPORATION NOT MTHJSTED WITH APPLE COMPUTER IKC. APPLE IS TRADEMARK OF APPLE COMPUTER INC. 6.1.83

Call us... we can help! (619) 765-0239 Ju,*°
Apple Country, Ltd is a DISCOUNT MAIL ORDER HOUSE for the micro computer industry

and is a California corporation not affiliated with Apple Computer Inc. Apple is a trademark ol Apple Computer Inc
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Ancient Game On

Computer

Practical Peripherals, inc.

31245 La Baya Drive

Westlake Village, CA 91362

Oak Ridge, NC 27310

(800) 334-0854, or

(919) 643-7120 in North Carolina

A computer version of the an

cient strategy game, GO, is avail

able from Hayden Software.

The program is designed to

teach the novice as well as hone

the skills of the experienced GO

player.

The object of GO is to en

circle, trap, and capture the com

puter's playing pieces while de

fending against the computer's

attempts to trap you.

Versions of the game are

available for $34.95 for Apple

and $29.95 for Atari.

Also available from Hayden

is an action-packed maze game,

Wargle. In the game, priced at

$34.95 for Apple and Atari, the

player must take evasive action

while using a laser beam to elim

inate the Wargles. The game

includes seven mazes and six

levels.

Hayden Software Company

600 Suffolk St.

Lotoell, MA 01853

(617)937-0200

Printer Buffer

The Microbuffer In-Line, a

printer buffer with a memory

expandable to 256K, is available

from Practical Peripherals.

The buffer is compatible

with almost any serial or parallel

printer, modem, word proces

sor, or computer equipped with

an RS-232 serial output device.

The buffer includes a COPY

feature that allows printing up

to 255 copies of any document

with the touch of a button, and

the PASS feature allows data to

be routed around the buffer

when appropriate.

Microbuffer In-Line with

32K memory is available for $299.

A 64K version sells for $349, and

additional memory expansion is

available for $179 per 64K.
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Apple In Space Alphabet Zoo

Mission: Escape! is an arcade-type

space game for the 64K Apple II

computer.

To play, you pilot your

shuttlecraft through asteroids

and meteors to save the inhabi

tants of the 12 planets in the

Galaxy of Appel, which is about

to self-destruct because of violent

volcanic activity.

The hazards increase with

each planet you attempt to

evacuate.

MicroSparc, Inc.

10 Lewis St.

Lincoln, MA 01773

(617)259-9710

T/S Text Editor,

Input Utility

An input utility program and a

text editor for the Timex/Sinclair

are available from SyncMaster.

Each program sells for $14.95

plus $1 for shipping.

The Screen Machine is a 1.5K

machine language utility that

allows inputs anywhere on the

screen. The routine performs

length verification of responses,

compacts numbers, and allows

dates in MMYY or MMDDYY

formats.

The Vn-Write Text Editor is a

menu-driven program for

machines with at least 16K RAM.

The program includes in

sert, delete, change, and save

functions. It leaves UK available

for text and allows line length to

be set by the user.

Vu-Write Text Editor is writ

ten to be compatible with the

ZX81 printer, but the program is

listable and can be modified for

any printer.

SyncMaster

P.O. Box511

Spinnaker Software is scheduled

to release another game in its

early learning series this fall.

The game, Alphabet Zoo, is

designed to teach three- to eight-

year-olds the relationship be

tween letters and sounds. It in

corporates two maze games,

colorful graphics, and sound.

Alphabet Zoo will be available

on disk for Apple, Atari, IBM,

and Commodore 64 computers.

Cartridge versions will be avail

able for the 64 and Atari.

Another fall offering from

Spinnaker is Cosmic Life, a com

puter learning game in the style

of checkers and Go. It is designed

to strengthen planning, strategy,

and pattern recognition skills.

Cosmic Life will be available

in cartridge for the Atari and

Commodore 64.

Spinnaker Software

215 First St.

Cambridge, MA 02142

(617)868-4700

EPROM

Programmer

Gloucester Computer has pro

duced a Commodore 64 version

of its VIC Promqueen EPROM

programmer.

The PQ/64 cartridge includes

a 28 pin Textool ZIF socket, a

matrix switch EPROM type selec

tion that accommodates all

JEDEC pinout devices that work

on 5 volts, RS-232 communica

tions software, faster burn pro

cess, a burn test procedure, and

a 24K workspace.

The PQ/64 is expected to

retail for $299.

Gloucester Computer, Inc.

One Blackburn Center

Gloucester, MA 01930

(617)283-7719

Ancient Game On 
Computer 
A computer version of the an­
cient strategy game, GO, is avail­
able from Hayden Software. 

The program is designed to 
teach the novice as well as hone 
the skills of the experienced GO 
player. 

The object of GO is to en­
circle, trap, and capture the com­
puter's playing pieces while de­
fe nding aga inst the computer's 
attempts to trap you . 

Versions of the game are 
available for $34.95 for Apple 
and $29.95 for Atari. 

Also available from Hayden 
is an· action-packed maze game, 
Wargle. In the game, priced at 
$34.95 for Apple and Atari, the 
player must take evasive action 
while using a laser beam to elim­
inate the Wargles. The game 
includes seven mazes and six 
levels. 
Hayden Software COlllpallY 
600 SlIffolk 51. 
Lowell , MA 01853 
(617) 937-0200 

Printer Buffer 
The Microbuffer In-Line, a 
printer buffer with a memory 
expandable to 256K, is available 
from Practical Peripherals. 

The buffer is compatible 
with almost any serial or parallel 
printer, modem, word proces­
sor, or computer equipped with 
an RS-232 seria l output device. 

The buffer includes a COpy 
feature that a llows printing up 
to 255 copies of any document 
with the touch of a button, and 
the PASS fea ture allows data to 
be routed around the buffer 
when appropriate. 

Microbuffer In-Line with 
32K memory is ava ilable for $299. 
A 64K ve rsion sells for $349, and 
add itional memory expansion is 
available for $179 per 64K. 
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Practical Peripherals, Ill c. 
31245 La Baya Drive 
Westlake Village, CA 91362 

Apple In Space 
Mission: Escape! is an arcade-type 
space game for the 64K Apple II 
computer. 

To play, you pilot your 
shuttlecraft through asteroids 
and meteors to save the inhabi­
tants of the 12 planets in the 
Galaxy of Appel, which is about 
to self-destruct because of violent 
volcanic activity. 

The hazards increase with 
each planet you attempt to 
evacua te. 
MicroSparc, llIc. 
10 Lewis 51. 
Lincoll1 , MA 01773 
(617) 259-9710 

TIS Text Editor, 
Input Utility 
An input utility program and a 
text ed itor for the Timex/Sinclair 
are available from SyncMaster. 
Each program sells for $14.95 
plus $1 for shipping. 

The Screen Machine is a 1.5K 
machine language u tili ty that 
allows inputs anywhere on the 
screen . The routine performs 
length verification of responses, 
compacts numbers, and allows 
dates in MMYY or MMDDYY 
formats . 

The Vu-Write Text Editor is a 
menu-driven program for 
machines with at least 16K RAM. 

The program includes in­
sert, delete, change, and save 
functions. It leaves 11K available 
for text and allows line length to 
be set by the use r. 

Vu-Write Tex t Editor is writ­
ten to be compatible with the 
ZX81 prin ter, but the program is 
listable and can be modified for 
any printer. 
SyncMaster 
P.O. Box 511 

Oak Ridge, NC 27310 
(800) 334-0854, or 
(919) 643-7120 ill North Carolilla 

Alphabet Zoo 
Spinnaker Software is scheduled 
to release another game in its 
early learning series this fall . 

The game, Alphabet Zoo, is 
designed to teach three- to eight­
year-olds the rela tionshi p be­
tween letters and sounds. It in­
corpora tes two maze games, 
colorful graphics, and sound . 

Alphabet Zoo will be available 
on disk for Apple, Atari, IBM, 
and Commodore 64 computers . 
Cartridge versions will be avail­
able for the 64 and Atari. 

Another fall offering from 
Spinnaker is Cosmic Life, a com­
puter learning game in the s tyle 
of checkers and Go. It is designed 
to strengthen planning, strategy, 
.and pattern recognition skill s. 

Cosmic Life will be ava ilable 
in cartridge for the Atari and 
Commodore 64. 
Spill/lnker Software 
215 First St. 
Ca ll1bridge, MA 02142 
(617) 868-4700 

EPROM 
Programmer 
Gloucester Computer has pro­
duced a Commodore 64 version 
of its VIC Promqueen EPROM 
programmer. 

The PQ/64 cartridge includes 
a 28 pin Tex tool ZIF socket a 
matrix switch EPROM type selec­
tion that accommodates all 
JEDEC pinout devices that work 
on 5 volts, RS-232 communica­
tions software, fas ter burn pro­
cess, a burn test procedure, and 
a 24K workspace. 

The PQ/64 is expected to 
retail for $299. 
Gloll cester COlllputer, Illc. 
Olle BlackbllYll Cellter 
Glollcester, MA 01930 
(617) 283-7719 


