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34522 :208 , 011,169 , 224.141 , 878 , 025 35068 : 070 , 083,069,212 , 070 , 073 , 11161 35614 :165 , 252 , 133,026 , 056,032,182 
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003,229,

159,197,

038,169,

002,133,

003.172,

032,189,

172,087,

189,140,

089,003,

140.173,

003,141,

003,133,

133,088,

079,003,

124,003,

077,003,

129,003,

067,003,

127,003,

077,003,

138,003,

082,003,

136,003,

074,003,

003,173,

003,173,

003,173,

003,073,

173,069,

070,003,

003", 172,

141,141,

003,173,

003,141,

003,172,

141,174,

141,121,

240,015,

091,141,

229,092,

068,003,

080,003,

066,003,

003,133,

172,073,

133,0S7,

003,372,

141,174,

024,109,

003,152,

122,003,

003,016,

003,229,

173,122,

122,003,

003,016,

237,121,

169,000,

122,003,

032,002,

141,147,

141,148,

141,149,

141,150,

141,151,

141,152,

141,153,

141,154,

105,010,

148,173,

173.148,

139,003,

253,173,

003,133,

173.149,

150,003,

003.141,

173.142,

133,254,

151,003,

003,133,

141,151,

144,003,

254,032,

003,133,

133,252,

153,003,

208,011,

101,090,

145,056,

090,133,

038,176,

199,197,

040,096,

085,003,

140,173,

003,162,

173,088,

162,012,

077,003,

126,003,

087,173,

173,078,

032,081,

140,125,

077,068,

173,066,

032,081,

140,128,

077,083,

173,081,

032,081,

140,137,

073,001,

072,003,

073,003,

071,003,

001,141,

003,133,

133,088,

079,003,

133,003,

071,003,

123,003,

082,003,

123,003,

003.140,

056,169,

121,003,

141,122,

077,074,

141,123,

133,087,

088,173,

003,032,

132,088,

079,003,

123,003,

121,003,

109,122,

03 6,046,

024,056,

091.141,

003,229,

048,005,

017,056,

003,141,

237,122,

169,000,

148,173,

003,173,

003,173,

003,173,

003,173,

003,173,

003,173,

003,173,

003,024,

133,106,

147,003,

003,133,

141,147,

140,003,

254,032,

003,133,

133,252,

149,003,

003,141,

032,242,

13 3,2 51,

252,173,

003,133,

141,152,

242,138,

251,173,

173,145,

133,253,

024,096

133,048

173,178

040,055

002,207

040,248

173,098

162,249

086,110

006,185

003,127

032,234

077,173

173,046

076,073

003,010

141,046

003,080

003,207

003,071

141,058

003,110

003,246

003,119

141,097

003,152

141,063

141,128

141,133

077,074

135,055

087,096

173,018

032,007

140,029

077,113

173,184

032,037

208,144

122,211

000,165

169,186

003,025

003,098

003,133

173,091

072,254

081,088

173,228

032,103

208,216

141,167

003,008

238,070

173,161

121,222

092,144

206,053

169,174

121,163

003,080

133,120

139,158

140,171

141,179

142,187

143,195

144,203

145,211

146,219

165,096

032,104

133,224

252,072

003,236

141,223

242,198

251,239

173,026

133,230

150,016

138,218

173,050

143,028

253,118

003,056

173,162

154,063

003,167

173,064

37870 =146,003,141,154,003,133,050

3 7876 :254,032,242,138,165,106,157

37882 :201,090,240,003,076,122, 214

3 7888 :147,096,056,169,090,229,019

37894 :106,032,066,151,173,123,145

3 7900 j003,141,068,003,173,121,009

37906 :003,172,12 2,003,032,081,175

37912 :141,141,066,003,140,067,070

37918 :003,173,129,003,141,074,041

37924 :003,173,12 7,003,172,12B,130

37930 :003,0 32,081,141,141,072,000

37936 :003,140,073,003,173,135,063

37942 :003,141,080,003,173,133,075

3 7948 :003,172,134,003,032,081,229

37954 :141,141,078,003,140,079,136

3 7960 = 003,165,106,032,066,15),083

37966 :173,126,00 3,141,071,003,083

37972 :173,124,003,172,125,003,172

37 978 :032,081,141,141,069,003,045

3 7934 :140,070,003,173,132,003,105

37 990 :141,077,003,173,130,003,117

37996 :172,131,003,032,081,141,156

38002 i341,075,003,140,076,003,040

38008 :173,138,003,141,083,003,149

38014 :173,136,003,172,137,003,238

38020 :032,081,14],141,081,003,099

38026 :140,082,003,032,010,149,042

38032 :165,038,14],139,003,165,027

38038 :040,141,140,003,173,071,206

38044 :003,07 3,00J,141,071,003, ]92

38050 :173,077,003,073,001,141,118

38056 : 077,003,173,083,003,073,068

38062 :001,141,083,003,032,010,188

38068 :149,165,038,141,141,003,049

38074 =165,040,141,142,003,173,082

38080 :068,003,073,001,141,068,034

38086 :003,173,074,003,07 3,001,013

38092 :141,074,003,173,080,003,166

38098 :073,001,141,080,003,032,028

38104 :010,149,165,038,14],145,096

38110 1003,165,040,141,146,003,208

38116 :173,071,003,073,001,141,}78

38122 :071,003,173,077,003,073,122

38128 :001,141,077,003,173,083,206

38134 : 003, 073, 001, 1.41,083,003,038

383 40 :03 2,010,149,165,038,3 41,019

38146 :143,003,165,040,141,]44,126

38152 j003,096,3 73,066,003,141,2 34

38158 1090,003,173,067,003,141,23 5

38164 =091,003,173,068,003,240,086

38170 =017,056,169,000,237,090,083

38176 =003,141,090,003,169,000,182

38182 :237,091,003,141,091,003,092

38188 1173,071,003,141,092,003,03 5

38194 :20B,026,024,173,069,003,041

38200 :3 09,090,003,141,090,003,236

38206 1173,070,003,109,091,003,255

38212 =141,091,003,016,048,238,093

38218 .-092,003,016,026,056, 173, 184

38224 =090,003,237,069,003,141,111

382 30 :090,003,173,091,003,237,171

38236 J070,003,141,091,003,048,192

38242 J005,206,092,003,016,017,181

38248 1056,169,000,23 7,090,003,147

38254 =141,090,003,169,000,237,238

38260 =091,003,141,091,003,173,106

38266 =072,003,141,093,003,173,095

38272 =07 3,003,141,094,003,3 73,103

38278 =074,003,240,017,056,169,181

38284 !000,23 7,093,003,141,093, 195

38290 =003,169,000,23 7,094,003,140

38296 =141,094,003,173,077,003,131

38302 :141, 095, 003,-208,026, 024, 143

38308 =173,075,003,109,093,003,108

38314 :141,093,003,173,076,003,147

38320 :109,094,003,141,094,003,108

38326 :016,048,238,095,003,016,086

38332 =026,056,17 3,093,003,23 7,008

38338 =075,003,141,093,003,173,170

38344 =094,003,23 7,076,003,141,242

38350 :094,003,048,005,206,095,145

38356 =003,016,017,056,169,000,217

38362 12 37,093,003,141,093,003,020

38368 s169,000,237,094,003,141,100

383 74 =094,003,173,078,003,141,210

38380 =096,003,17 3,079,003,141,219

38386 =097,003,17 3,080,003,240,070

38392 :017,056,169,000,237,096,055

38398 :003,141,096,003,169,000,154
38404 1237,097,003,141,097,003,070

38410 1173,083,00 3,141,098,003,255

38416 1208,026,024,173,081,003,019

38422 1109,096,003,141,096,003,214

38428 =173,082,003,109,097,003,239

38434 tl41,097,003,016,048,238,065

38440 =098,003,016,026,056,173,156

38446 1096,003,2 37,081,003,141,095

384 52 :096,003,173,097,003,237,149

38458 =082,003,141,097,003,048,176

38464 =005,206,098,003,016,017,153

38470 =056,169,000,237,096,003,119

38476 =141,096,003,169,000,237,210

38482 =097,003,141,097,003,173,084

38488 :161,003,133,087,173,162,039

38494 :003,13 3,088,17 3,090,003,072

38500 1172,091,003,032,081,141,108

38506 :173,092,003,240,013,056,171

38512 =169,000,229,091,13 3,091,057

38518 =169,000,2 29,092,133,092,065

38524 1024,165,091,109,155,003,159

38530 :141,090,003,165,092,109,218

38536 i156,003,141,091,003,169,187

38542 1000,141,092,003,173,091,130

38548 =003,03 6,020,238,092,003,008

385 54 =056,3 69,000,2 37,090,003,197

38560 :141,090,003,169,000,2 3 7,032

38566 =091,003,141,091,003,173,156

38572 :093,003,172,094,003,032,057

38578 =081,141,173,095,003,240,143

38584 10}3,056,169,000,229,091,2 30

38590 =133,091,3 69,000,229,092,136

38596 :J 33,092,024,165,091,109,042

38602 =157,003,141,09 3,003,165,2 52

38608 =092,109,158,003,141,094,03 7

38614 :003,169,000,141,095,003,113

38620 =173,094,003,03 6,020,238,252

38626 :095,003,056,169,003,237,018

38632 =093,003,141,093,003,169,222

38638 1000,2 37,094,003,141,094,039

38644 :003,17 3,096,003,172,097,020

38650 =003,03 2,081,141,173,098,010

38656 =003,240,013,056,169,000,225

38662 =229,091,13 3,091,169,000,207
38668 1229,092,133,092,024,165,23 5
38674 =091,109,159,003,.141,096,105

38680 :003,165,092,3 09,160,003,044

38686 =141,097,003,169,000,141,069

38692 =098,003,173,097,003,016, 170

38693 =020,2 38,098,003,056,169,114

38704 =000,23 7,096,003,141,096,109

38710 :003,169,000,237,097,003,051

38716 :141,097,003,076,000,144,009

38722 =010,168,185,2 31,139,133,164

38728 =088,185,232,139,133,087,168

38734 =096,032,02 7,134,201,001,057

38740 =208,047,173,164,003,240,151

38746 :003,076,053,164,238,165,021

38752 1003,169,]19,205,165,003,248

387 58 1208,003,238,164,003,17 3,123

38764 =370,003,172,171,003,032,147

3S770 =231,151,173,170,003,10 5,179

38776 :011,141,170,003,173,171,021

38782 1003, 3.05,000, 141, 171,003,037

38788 1096,201,002,208,047,173,091

38794 =166,003,240,003,076,053,167

38800 :164,238,167,003,169,080,197

38806 =205,167,003,208,003,238,206

38812 =166,003,173,172,003,172,077

38818 :173,003,032,231,151,173,157

38824 1172,003,105,011,141,172,004

38830 =003,173,173,003,105,000,119

38836 il41,173,003,096,173,168,166

38842 =003,240,003,076,053,164,213

38848 =238,169,003,169,080,205,032

38B54 :169,003,208,003,238,168,219

38860 1003,173,174,003,172,175,136

38866 =003,032,2 31,151,173,174,206

38872 ;003,105,011,341,174,003,141

38878 1173,17 5,003,105,000,141,051

38884 :175,003,096,13 3,029,132,028

38890 =030,032,024,134,032,041,015

38896 =134,160,002,138,145,029,080

38902 =136,165,100,145,029,136,189

38908 =165,101,145,029,032,024,236

38914 =134,032,041,134,160,005,2 52

38920 =138,3 45,029,136,165,100,209

38926 t145,029,136,165,101,145,223

38932 =029,032,024,134,032,041,056

38938 1134,160,008,138,145,029,128

38944 :136,165,100,145,029,136,231

November 19S5 COMPUTEI 101

37330 : 141 , 165 , 105,208 , 011 , 024 , 096 37870 : 146 , 003,141,154 , 003 , 133,050 38410 :173 , 083 , 003 , 141,O98,OO3,255 
37336 : 1 73,100,003,101,090,133 , O48 37876 : 254 , O32,242 , 138 , 165 , 106 , 157 38416 : 208,O26,O24,173 , 081 ,003,019 
37342 : 040,076,234,145 , 056 , 173 , 178 37882 :201,090,240,003 , 076 , 122 ,214 38422 :109,096 , 003 , 141 , 096,003 ,21 4 

37348 :100,O03,229,090,133 , 040 , O55 37888 : 147,096 , 056 , 169 , 090,229,019 38428 : 173,082,003,109 , 097,003 , 239 

37354 : 169 , 159 , 197,038,176 , 002 , 207 37894 : 106 , 032 , 066 ,1 51,173,123,145 38434 :141 , 097,003 , 016 , 048 , 238 ,065 

37360 : 133 , 038 , 169 , 199 , 197,043,248 37900 :00 3 ,141,O68,003, 173,121,009 3844O :098 , 003,016 , 026 , 056 , 173 , 1 56 

37366 :176 , 002,133 , 040,096 , 173 , 098 37906 :003,172,122,003,032,081,175 38446 :096 , 003 , 237,081,003,141,095 

37372 :084,003,172 , 085 ,003 , 162 , 249 37912 : 141 , 141,066,003 , 140 , 067 , 070 38452 :096 , 003 , 173 , 097 , 003 , 237,1 4 9 

3:n78 :000,032,189,140 , 173,086,110 37918 :O03,173 , 129 , 003,141 , 074,041 38458 :082 , 003 , 141,097 , 003,048 , 176 

37384 :003,17 2 , 087 , 003,162,006,185 3 7924 : 003 , 173,127,003, 172 ,128 ,1 30 38464 :005 ,206,098,003 , 016,017,153 

37390 :032,189, 14O , 173,088 , OO3 , 127 3793O : 003,032,081 , 141,141,072 , 000 38470 :056,169,OO0 , 237 , 096,003 , 119 

37396 : 172 , O89,003 , 162,O12,032 , 234 37936 : 003,140,07) , 003,173,135,063 38476 :141 ,096,003, 169 ,000,237,210 

37402 :189 , 140 , 173 ,0 77,003,O77 , 173 3794-2 :003, 141 ,080,003,173,133,075 38482 : 097 , 003 , 141 ,097 , 003 , 173,084 

37408 :080,003 , 141 , 126 ,003,173 ,04 6 37948 : 003 , 172 ,134,003,032,081 ,229 38488 :161 , 003,133 , 087,173 , 162 , 039 

37414 :075 , 003,133 , 087 , 173 , 076 , 073 37954 :141,141 , 078 , 003,140,079 , 136 38494 :003 , 133,088 , 173 , 090 , 003 , 072 

37420 :003 , 133,088,173 , 078,003 , 010 3796O :003,165,106 , 032,066,151,083 38500 :1 72 , 091,003,032 , 081,141,108 

37426 :172 , 079,003 , 032 , 081 , 1 41 , 046 37966 : 173,126,003,141 , 071,003,083 38506 : 173 , 092,003,240,013,056,171 

37432 :141 , 124 , 003,140 , 125 , 003,080 37972 :173,124 , 003,172,125,003.172 38512 :1 69 , 000 , 229 , 091,133,091,057 

37438 :1 73 , 077,003 , 077,068 , 003,207 37978 : 032 , 081,141,141 , 069,003,045 38518 :169 , 000,229,092,133 ,092,065 

37444 : 141 , 129,003,173 , O66 , OO3 , O71 37984 :140,070,003 , 173,132 , 003,105 38524 :024,165,091,109 , 155,003 , 159 

3745O : 17 2,067,003,032,081, 141,058 37990 : 141 , 077,003 , 1 73,130 , 003 , 117 3853O : 141 , 090,003,165,092,109 , 218 

37456 :141 , 127,003 ,140,128,003,110 37996 : 172 , 131,003 ,03 2,081,141 , 156 38536 :156,003 , 141 , 091,003 , 169,187 

37462 :173 , 077,003 , 077 , 083 ,003,246 38OO2 :141 , 075 , 003 , 140 ,07 6 , 003,040 38542 :000,141,092,003 , 173,091 , 130 

37468 : 141,138,003 , 173 ,081 , 003,119 38008 :173,138,003,141 , 083 , 003 , 149 38548 :003,016 , 020,238,092 , 003 , 008 

37474 : 172 , 082 , 003,032,081 , 141 , 097 38014 : 173,136,003,172,137 , 003 , 238 38554 :056,169,000,237,090,003 , 19 7 
3748O : 141 , 136,003,140,137 , 003 , 152 38020 : 032,081 ,141,1 41 , 081,003,099 3856O : 141 ,090,003,1 69 , 000 , 237,032 
37486 : 173 , 074 , 003,073,001,141 , 063 38"26 :140,082,003 , e32 , 01£1 , 149 , e42 38566 :091 ,003,141,091,e03, 173 , 156 

37492 :132 , 003 , 173,072,003 , 141 , 128 381332 : 165,038 , 14] , 139,0133,165,1327 38572 :1393,1303, 172 , 094,003,032 ,057 

37498 : 13" , 1303,173,1373 , 003,141 , 133 38038 : 040 , 141,1413,003,173 , 071 , 206 38578 :"81 ,141, 173 ,139 5 , 003,240,143 

37504 : 131,13133,173,071 , 1303,1377 , 1374 38044 :003 , 1373 , 1301,141,1371 , 0133 , 192 38584 : 013,056 , 169 , 13013,229 , 091,230 

3751O :080 , 003 , 1373,13131 , 141 , 135 , 1355 3805O :173,077 , e03 , 073 , ~01,141 , 118 38590 : 133 , 091,169 , 13013,229,1392 , 136 

37516 : 003,173,069,003,133 ,887 , 1396 38056 :377 , e03,173 , 083 , 003 , 073 ,e68 38596 :133,092 , 024,165,091,189 , £142 

37522 :173,0 70 , 003,133,888,173 , 018 38062 :001,141,083 , 003 , 032,010,188 38602 : 157 ,00 3 , 141 ,093,003, 165 , 252 

37528 : 078,13':'13',172,079,0133,1332 , 0a7 38068 : 149,165,038 , 141,141,003,1349 38608 : 092 , 109,158,003 , 141 ,894 ,13 37 

37534 :081,141,141,133,003,1413 , 029 38074 :165,040 , 141,142 , 003,173,082 38614 : 1303 , 169 ,000,141,095,003 , 113 

375413 : 134 , 003,173 , 071,003 , 1377 , 113 ,3813813 :1368 , 0133 , 073,801,141,068,034 386213 : 173 , 094,003 , 1316 , 020 ,238 ,2 52 

37546 :1383,003 , 141 , 123 ,0133,173,184 38086 : 003 , 173,074 , "03 , 073,001,013 38626 :1395,003,056 , 169 , 000,237 ,018 

37552 :1381 , 003,172,082,003 , 032,037 38092 : 141,074,13133 , 173,080 , 003 , 166 38632 :093, 0133,141 ,093,"03, 169 ,222 

37558 :081,141 , 174,123,003 , 208,144 38098 : "73 , 001 , 141 ,1380 , 003,1332 , "28 38638 :000,2 37 ,094,003,141,094,039 
37564 :1308,141,121 ,003,140,122,211 38104 :310 , 149,165,1338 , 141,145,096 38644 : 1303,173,096 , 003,172,097 , 020 
3757£1 :033,240 , 015 , 1356 , 169,"00,1 65 38110 : £183,165 , 0413,141,146 , 003,208 386513 :003,03 2 ,081 , 141 , 173 , 1398 , 01£1 
37576 :229,£191,141,121,003,169,186 38116 :173 , 1371 , 003 , 073 , 001,141,178 38656 :003,240,013,056,169,0013,225 
37582 : 1300 , 229 , 1392,141,122 ,1303,025 38122 :£171,0"3,173,077,0133,073,122 38662 :229,1391, 133 ,"91,169,000,207 
37588 : 173 , 1368 , 0133, 1377 , 074 , "03 , O98 38128 : 0"1 , 141 , 077 , 0£13 , 173,083,2136 38668 : 229 , "92,133,092 ,1324,165 , 235 
37594 :077,0813,0133,141,123,003,133 38134 :0"3,073 , 0131 ,1 41 , 1383 , £103,638 38674 :091 , 1139, 159 , 003 , 141 ,096,105 
37600 : 173 , 066,3133,133,087 , 173,£191 3814£1 : 1332 , 010 , 149 , 165 , 038,141 , 019 3868O :1303,165,1392,1139,160,1303,£144 
37606 :067,0133,133,1388,173,072,254 38146 : 143 , 003 , 165 , 040,141,144 , 126 38686 : 141 ,097,0133,169,13130,141,069 
37612 :003 , 172,073 , 003 , 032 ,1381 , 1388 38152 :0"3 , 096 , 173 , 1366,1303 , 141 , 234 38692 : 1398 , 003 , 173,097 , 003 , 016,170 
376 18 : 141 , 133 , 087 , 132,088 , 173 , 228 38158 :1390,003,17 3 , 067,003 , 141,235 38698 : 02£1 , 238,098,0133,056,169 , 114 
37624 :0 78 , 003 ,1 72,979,0£13,032 ,1 03 38164 :891,£103 ,173,068,003,240,086 38704 : £100 ,2 37 , 096,003 , 141,096 , 109 
3763O :081 , 141 , 174 ,123,1303 , 2138,216 381713 : 017 ,056 , 169,000,237,090,083 38710 :003,169,13013,237,1397,£103,051 
37636 :021 , 024,109 , 121 , 003 , 141 , 167 38176 :003,141,090,13133, 169 , 000,182 38716 :141,£197,083,076,009,144,1309 
37642 :121,£1133,152,109,122,003,008 38182 : 237,091,003 , 141 ,091,003,"92 38722 :010 , 168 , 185 , 231,139 , 133,164 
37648 : 141 , 122,003,£116,046 , 238 , 070 38188 : 173,071,003 , 141 , 092 , 003 ,015 38728 : 088,185 , 232,139,133,087,168 
37654 : 123 , 0133 , 016,024 , 056,173 , 161 38194 : 208,026,024,173,069 , 003 , 041 38734 :096,032,027,134,201 , 0131 , 057 
376613 : 121 ,003 , 229 , 091 ,1 41,121 , 222 38200 :109,090,1303,141,£1913 , 003,236 387413 : 208 , £147,173 , 164 ,003,240,151 
37666 :0133 , 173,122 , 003,229 , 092,144 38206 :173,070 , 1303 , 109,091 , 1303,255 38746 : 003,076,053,164 , 238 , 165,021 
37672 : 141 , 122,3133 , 048 ,8135 , 206,053 38212 :141,"91 ,003,01 6,£148,238, 0 93 38752 :003,169,119,2£15,165 , 003 , 248 
37678 : 123 , "03,016,017 , 056 , 169 ,1 74 38218 : 092,003,916,026 , 056,173 , 184 38758 :208,003 , 238 , 164,003,173 , 123 
37684 : 00" , 237,121 , 1303, 141 , 121,163 38224 :09",003,237,069,"03,141 , 111 38764 : 17£1,0133,172,171 , 003,032 , 147 
3769O :003, 169,£109 , 237,122 , 003,08" 38230 : 1390,003,173,091 , 1303,237,171 38770 : 231 , 151 , 173,1713 , 0£13,105 , 179 
37696 :141 , 122,003,169 , 0130 , 133 ,120 38236 :070,003,141 , £191 , 003,048 , 192 38776 : 911,141,170 , 0133 , 173,171 , 021 
37702 : 106 , 032,1302 , 148 , 173,139 , 158 38242 :0£1 5 , 206,092 , 003 , 016,017,181 38782 :1303,1"5,000,141,171,0133 , 037 
377138 : 0133,141 , 147,1303,173 , 140,171 38248 : 056 , 169.000,237,090 , 0£13 , 147 38788 :096 , 201,002,208,047,173,091 
37714 :£103,141,148,13£13 , 173,141,179 38254 : 141 , 090 , 083 , 169 , 01313 , 237 , 238 38794 : 166 ,£103, 240 ,003,07 6,053 ,167 
3772O : OO3,141,149 , 003 , 173,142 , 187 38260 :£191 , 0£13,141 , 091,003 , 173,1,,6 388£10 : 164 , 238,167 , 0133,169,0813,197 
37726 :803,141, 15£1 , 0£13,173 , 143,195 38266 :072,1303 , 141,093 ,0133 , 173,095 388136 :205,167,003,288,003,238 ,206 
37732 : 003 , 141 ,1 51 , 0133,173 , 144,203 38272 : 073,093,141 , 1394,003,173,103 38812 : 166 , 003,173,172 , 003,172.077 
37738 :003 , 141 , 152 ,00 3,173 , 145,211 38278 : 074,893,240,1317,056,169,181 38818 :173,00 3 ,032, 231 , 151,1 73 , 157 
37744 : £1133,141 , 153,1303,173,146 , 219 38284 :13013,237 , 093,003,141,093,195 38824 :172,13£13 , 105,1311 , 141 , 172,13134 
37750 :"03,141,154,0£13,024,165 , 096 3829O :"03,169,0013 , 237 , 094 , 0133 , 140 3883O : 0£13 , 173 ,1 73 , 003 , 105,000 , 119 
37756 : 1136 , 105 , 010 , 133,106,£132 , 104 38296 :141 , 094 , "03 , 173,£177 , 003,131 38836 : 141,173 ,1303,096,173,168, 1 66 
37762 : 092 , 148 , 173 , 147 , 003 , 133 , 224 38392 : 141 ,095,003,~08,£I26,024,143 38842 : 0"3,240,003,076,053,164 ,213 
37768 : 25 1 , 173 , 148,003,133,252 , 072 38308 : 173,075 , 903,1£19 , £193 , 003 , 198 38848 :238 , 169,e03,169,080 , 205,,,32 
37774 : 17 3 , 139 , 003 , 141 , 147 ,£103,23 6 38314 :141 , 093 , 0133 , 173 ,076,003,147 38854 :169 , 003 , 288 , 003 , 238,168,219 
3778£1 :1 33 , 253,173 , 140 , 0133 , 141 ,22 3 38320 : 1£19,994 , £103,141 , £194 , £103 ,1 08 388613 : £103 , 173,174 , 0£13 , 172 ,175,136 
37786 :148 , £103,133 , 254 , 032 , 242,198 38326 : 1316,£148,238,£195,003,016 , £186 38866 : 1303 , 032 , 23 1, 151 ,1 73 , 174,206 
37792 :138,173,149 , 093,133 , 251,239 38332 : 026,£156 , 173 , 093.003 , 237 , £108 38872 : 003,1135,£111,141 , 174,003 , 141 
37798 :173,150,003,133,252,173 , £126 38338 : 1375,803,141 , 993,003,173,170 38878 :173,175,003 , 1135 , 0013,141 , £151 
37804 : 141, 003,141 ,149,003,133,230 38344 :094,0£13,237 , 076,083 , 141 ,242 38884 : 175 ,1303 , 096 , 133 ,029,132,028 
378113 :253,173,142,003,141,15£1,016 3835£1 :£194,003,048,005,206 , 095,145 3889O :030 , 032,£124,134 ,032,041,015 
37816 : 0133 , 133,254,032 ,242 , 138,218 38356 : 003,016,017 , 056,169,"13£1 , 217 38896 : 134 , 1613,002,138,145 ,132 9,1380 
37822 :1 73,151,1303,133,251,173 ,135" 38362 : 237,1393 , 003,141 , 093,8£13,020 389,,2 : 136 , 165 , 1138 , 145 ,029 , 136 , 189 
37828 : 152 , 003,133,252 , 173 , 143,028 38368 : 169 ,000,237,094 , 003 , 141 , 1013 389138 : 165,101 , 145 , 029 , £132 , 024, 236 
37834 :0133,141,1 51,003 ,133,253,118 38374 : 094,003,173 , 078,0£13 , 141 , 210 38914 :134,"32 , £141 , 134 , 1613 , 13"5 ,2 52 
37840 :173,144 , 003 , 141 , 152 , 003 , £156 38380 : 096,£103,173 , 079 , 003 , 141,219 3892£1 :138,145 , 029,136 , 165 , 100,2£19 
37846 : 133 ,254,032,242,138,173 , 162 38386 : 097,803,173 , 080 , 003 , 240,1370 38926 : 145,£129,136,165 , 1£11 , 145,223 
37852 : 153 ,083,133,251 ,173,154,£163 38392 : 017,056 , 169,000,237,£196,055 38932 :029 ,032,024 , 1)4,£132 , 041,£156 
37858 : 003,133,252 , 173,145 ,003,167 38398 :003,141 ,0 96 , £103,169 , 0£1£1,154 38938 :134,168,008 , 138 , 145,029 , 128 
37864 :141,153,0133,133,253,173,1364 38404 : 237 , 097 , 003,141 , 097 , £1£13,07£1 38944 : 136,165 , 1"£1,145,029 , 136 , 231 
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38950

38956

38962

38968

38974

38980

38986

38992

38998

39004

39010

39016

39022

39028

39034

39040

39046

39052

39058

39064

39070

39076

39082

39088

39094

39100

39106

39112

39118

39124

39130

39136

39142

39148

39154

39160

39166

39172

39178

39184

39190

39196

39202

39208

39214

39220

39226

39232

39238

39244

39250

39256

39262

39268

39274

39280

39286

39292

39298

39304

39310

39316

39322

39328

39334

39340

39346

39352

39358

39364

39370

39376

:165,

: 134,

:024,

:024,

:001,

:208,

:165,

:000,

:030,

:208,

:003,

:003,

:133,

:076,

:208,

:169,

:141,

:030,

:090,

:091,

:092,

:093,

:094,

:095,

:096,

:097,

L098,

:065,

:021,

: 133,

:133,

:138,

; 144,

:040,

:206,

:165,

:165,

:076,

:134,

;00O,

;003,

:141,

:208,

:003,

! 141,

: 173,

:16B,

:141,

: 141,

:220,

1020,

:009,

:230,

:]41,

!l73,

:203,

:i83,

:201,

:160,

:006,

: 15 3,

:235,

;198,

:165,

:169,

:000,

: 133,

:067,

:048,

;069,

:000,

:078,

101,

160,

134,

096,

208,

003,

003,

133,

076,

025,

076,

141,

029,

141,

003,

003,

133,

160,

003,

003,

003,

003,

003,

003,

003,

003,

003,

003,

032,

251,

252,

076,

165,

133,

176,

029,

030,

141,

201,

141,

141,

171,
019,

141,

172,

003,

003,

141,

175,

240,

164,

143,

190,

003,

141,

201,

160,

005,

153,

208,

076,

J33,

20a,

198,

016,

141,

190,

082,

013,

069,

083,

032,

145,

009,

160,

032,

025,

076,

141,

029,

141,

173,

053,

176,

169,

152,

076,

141,

029,

000,

200,

200,

200,

200,

200,

200,

200,

200,

200,

200,

000,

133,

133,

242,

038,

254,

003,

105,

105,

152,

001,

164,

170,

003,

169,

167,

003,

096,

141,

174,

003,

027,

190,

119,

208,

220,

002,

004,

153,

208,

076,

007,

149,

195,

023,

240,

141,

001,

076,

069,

000,

078,

067,

050,

029,

145,

010,

027,

173,

053,

176,

169,

152,

167,

164,

003,

197,

173,

053,

176,

169,

177,

177,

177,

177,

177,

177,

177,

177,

177,

177,

177,

144,

025,

026,

152,

133,

032,

240,

011,

000,

096,

208,

003,

003,

096,

000,

003,

169,

169,

169,

003,

096,

165,

177,

002,

005,

076,

208,

208,

076,

007,

149,

169,

153,

132,

032,

016,

003,

220,

066,

069,

083,

032,

082,

013,

032,024,

029,032,

145,029,

134,201,

165,003,

164,173,

003,169,

192,133,

201,002,

003,208,

173,167,

169,029,

133,030,

169,003,

164,173,

003,169,

200,133,

029,141,

029,141,

029,141,

029,141,

029,141,

029,141,

029,141,

029,141,

029,141,

029,141,

079,208,

165,038,

165,040,

032,108,

032,000,

253,165,

242,138,

016,024,

133,029,

133,030,

032,027,

017,169,

141.165,

169,192,

201,002,

141.166,

169,029,

197,141,

000,141,

003,169,

169,200,

173,003,

198,208,

195,240,

230,19S,

169,000,

066,235,

035,165,

007,J 69,

149,153,

169,193,

153,201,

203,160,

076,072,

196,165,

072,235,

198,198,

220,169,

169,000,

235,083,

078,032,

067,082,

049,013,

069,069,

000,013,

022

041

040

058

125

233

219

224

176

108

222

113

033

062

031

021

171

165

018

025

032

039

046

053

060

067

074

114

094

191

134

096

104

051

139

208

205

016

228

118

188

130

225

040

101

122

199

124

149

110

044

019

128

073

062

136

224

139

254

121

053

1S0

154

151

116

191

193

069

227

250

060

138

Program 2: Complex Ani

mation Demo

For instructions on entering this listing, please

refer to "COMPUTEI's Guide to Typing In

Programs" published bimonthly in computei.

10 REM SET FIGURE 1 :rem 36

20 FCLEAR 1 :rem 64

30 FOR 1=1 TO 33 : READ X,Y,Z,

CO,A :rem 238

40 FSET .1 , X*500, Y*500, 2*500, CO

,A :rem 190

50 NEXT I :rem 237

60 REH SET FIGURE 2 ;rem 42

70 FCLEAR 2 :RESTORE :rem 164

80 FOR 1=1 TO 33 : READ X,Y,Z,

CO,A :reio 243

90 FSET 2, Y*500, X*500,-2*500

,4-C0,A :rem 32

100 NEXT I :rem 25

110 REM(3 SPACESjANIMATION OF

{SPACEjTHE CROSS :rem 22

120 A=1;D=2:C=3 :rem 26

130 PARAM 80,100,25,165

:rem 133

140 COLOR 12,11,10,13,14

:rem 179

J50 FORJ=10TO50STEP10 :rem 10

160 FORI=]0TO80STEP10 :rem 13

170 ANGLEI,J,I(4 SPACESj:ANIM1

:FIGURE1:FIGURE2 :rem 30

180 ANGLEI+5,J,1+5:ANIM2:FIGUR

E1:FIGURE2 :rem 224

190 NEXTI.J :rem 152

200 FORI=1TO2000:NEXT :rem 14

210 SCREEN0:REM NORMAL:rem 106

220 END :rem 107

230 REH CO-ORDINATES OF THE CR

OSS :rem 225

240 DATA -1,-1,-1,1,0,-1,-4,-1

,1,1,-1,-4,-3,1,1 :rem 147

250 DATA -1,4,-3,1,1,-1,4,-1,1

,1,1,4,-1,1,1,1,4 :rem 161

260 DATA -3,1,1,1,-4,-3,1,1,1,

-4,-1, 1, 1 , 1,-] ,-1 , 1

:rem 248

270 DATA 1,-1,-4,-1,1,0,1,-4,-

1,1,1,-],-4,-3,l,0:rera 200

280 DATA 1,-4,-3,1,1,-1,4,-3,1

,0,1,4,-3,1,1,1,1 :rem 164

290 DATA -1,1,0,1,4,-3,1,1,-1,

J ,-1 , 1,0,-1 ,4,-1 , 1 :rem 200

300 DATA 1,-1,-1,-1,2,0,1,-3,-

1,2,l,),-i,-2,2,1 :rem 143

310 DATA -1,-1,-2,2,1,-3,1,-2,

2, 1,-1 , 1,-1 , 2, 1 , 1, 1

:rem 239

320 DATA -1,2,1,3,1,-2,2,1,1,-

1,-2,2,1,1,1, -2, 2,0

:rem 244

330 DATA -1,1,-2,2,1,-1,-1,-1,

2,0,-1 ,-1,-2,2, 1 :rem 99

Program 3: Observation
Angles Demo

For instructions on entering this listing, please

refer to "COMPUTEI's Guide to Typing In

Programs" published bimonthly in compute'.

10 PARAM 80,100,30,165 :rem 78

20 COLOR 12,11,10,13,14

:rem 128

30 FORJ=5TO355STEP10 :rem 227

40 FORI=0TO34OSTEP20 :rem 217

50 ANGLE J,I,I(6 SPACES}:ANIM2

:GOSUB100 :rem 220

60 ANGLE J,I+10,I+10:ANIM1:GOS

UB100 :rem 244

70 HEXTI.J jrem 101

80 FORI=1TO500:NEXT :rem 183

90 SCREEN0:END jrem 106

100 DLINE-500,0,0,2000,0,0,1

:rem 122

110 DLINE0,-500,0,0,2000,0,2

:rem 3 24

120 DLINE0,0,-500,0,0,2000,3

:rem 126

130 RETURN :rem 116(

IBM

Graphics

On A

Monochrome

Monitor

Thomas G. Hanlin III

Though advanced IBM graphics re

quire a color/graphics adapter, you

can create simple graphics and even

animation on a monochrome system

as well. Here's a short program to

show how it's done.

IBM PC computers can generate

stunning graphics, but advanced

BASIC graphics features are avail

able only on PCjrs or PCs with a

color/graphics adapter. However,

with the right programming meth

ods, your monochrome system can

produce graphics, too. Granted,

they are fairly low resolution—and

no amount of programming skill

can make your monochrome moni

tor display more than one color—

but they are graphics nonetheless.

You may find them handy for utili

tarian purposes (for example, add

ing interest to bar graph displays),

or you may enjoy making simple

graphic screens, animated figures,

or games. Once you master the

basic technique, more and more ap

plications will come to mind.

Character Graphics

When an IBM PC boots up, it

checks to see if the system contains
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38950 :165 , 101 , 145 , 029,032 , 024, 02 2 
38956 :134 , 160 , 009 , 145 . 029,032 . 041 
38962 :024 , 13 4, 160.010 , 14 5 , 029,040 
38968 : 024,096 , 032 , 027 , 13 4,201 ,058 
38974 : 001 , 208 , 025,173,165 ,003 , 1 25 
38980 :208,003 , 076 , 053 , 164,173,233 
38986 :165 . 003 , 141 . 176 . 003, 169,219 
38992 :000 , 133 . 029.169 , 192,133,224 
38998 : 030 , 076 . 141 , 152 , 201 , 00 2, 176 
39004 : 208,025 , 173.167 , 003 ,208 , 108 
39010 : 003,076 , 053 . 164 . 173 , 16 7, 222 
39016 :003 , 141 . 176 . 003 . 169 ,029 , 113 
390 22 :133 , 029,169 , 197 . 133 ,030 , 0 33 
39028 :076,141 , 152 , 173 , 169,003 , 062 
39034 :208,00 3. 076 , 053 , 164 , 173 ,031 
39040 :169 , 003 . 141 , 176 . 003 , 169,021 
39046 :1 41 . 133 , 029 , 169 , 200 , 13 3, 171 
39052 : 030 ,160 , 000 , 177 , 029 ,141 , 165 
390 58 : 090 , 00 3, 200, 177 , 029 .141 . 018 
39064 : 091 . 003 , 200, 177 ,029, 141 .025 
39070 :092 , 003 , 200 , 177,029. 141 .032 
39076 : 093 . 003 . 200 , 177,029,141 ,039 
39082 : 094,003 . 200,177 , 029,1 41 , 0 46 
39088 : 095 , 003.200 , 177 , 029,141 , 053 
39094 : 096,003 , 200,177,029,141 , 060 
39100 :097 , 003,200,177,029 , 141 , 067 
39106 : 098 , 003,200 , 177,029 , 141 , 074 
39112 : 065 . 003,200 . 177 . 0I; . 20S , 11 4 
39118 : 021,032,000 . 144 . 165 , 038 , 094 
39124 :133 , 251,133 . 025 . 165,040,191 
39130 :133,252 . 133,026 , 032,108 , 134 
39136 : 138,076 . 242,152,032,000,096 
39142 :144 ,165 . 038 , 133,253 , 165 , 104 
39148 : 040 , 133 , 254,032,242 . 138 , 051 
39154 : 206 , 176 , 003,248,016 , 02 4, 139 
39160 : 165 . 029 , 105,011 , 133 . 029,208 
39166 :165 , 030 , 105 , 000,133 , 030 , 29 5 
39172 :076 , 141,152 , 096 . 032 , 027 , 016 
39178 :134,201 , 001 , 208,017 , 169 , 228 
39184 : 000,141,164 , 003 , 141,165 , 118 
39190 :003 , 141,170,003,169 , 192 , 188 
39196 :141 , 171 , 003 , 096 , 201 .002 , 130 
39202 :208 , 019 , 169 . 000 , 141 . 166 , 225 
39208 : 003 . 141,167 , 003 . 169 . 029 , 040 
39214 :141 , 172,003 . 169 , 197 , 141 , 10 1 
39220 : 173 , 003,096 . 169 , 000 , 141.122 
39226 :168,003,141 , 169,003,169 , 199 
39232 :141 , 141 . 174,003 , 169.200 . 124 
39238 :141,175 . 003,096,173 . 003,149 
39244 :220,240,027,165,198 . 208 , 110 
39250 : 020 , 164 , 190 , 177,195 , 240 , 044 
39256 : 009 , 141,119,002,230 , 198,019 
39262 : 230, 190 , 208,005 , 169 , 000,128 
39268 : 141 , 003 , 220 , 076,066,235 , 073 
39274 : 173 , 141 . 002,208 , 035 , 165,062 
39280 :203 , 201 , 004,208 , 007 , 169,136 
39286 : 183 , 160,153 , 076 , 149,153,224 
39292 : 201 , 005 , 208 , 007 , 169,193 . 139 
39298 : 160 , 153,076 , 149,153 , 201 , 254 
39304 : 006 , 208,007 , )69,203,160 , 121 
39310 :153 , 076 , 149 , 153,076,072 , 053 
39316 : 235 , 133 , 195 , 132 , 196 , 165,180 
39322 : 198,208 , 023,032 , 072 , 235,154 
39328 :165 , 198.240 , 016,198 , 198 . 151 
39334 :169 , 016 , 141,003 , 220 , 169 , 116 
39340 : 000 , 141 , 001 , 220 , 169 , 000, 19 1 
39346 : 133 , 190 , 076 , 066 , 2 35,083 , 193 
39352 :067 , 082,069 , 069 , 078 ,032 , 069 
39358 : 048 , 013 , 000 , 083 , 067 , 082 , 227 
39364 : 069,069 , 078 , 032 , 049.013 , 250 
39370 :000,083,067 , 082 , 069,069 , 960 
39376 :078 , 032,050,013,000 , 013 , 138 

Program 2: Complex AnI­
mation Demo 
For Instructions on entering this listing, please 
refer to "COMPUTEI's Guide to Typing In 
Programs" published bimonthly In COMPUTE!. 

10 REM SET FIGURE 1 
2~ FCLEAR 1 
30 FOR 1=1 TO 33 : 

CO , A 

:rem 36 
: rem 64 

READ X, Y, Z, 
:rem 238 
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40 FSET l , X·50~,Y· 500 . Z·500 , CO 

, ill. : rem 190 
50 NEXT I : rem 237 
6~ REM SET FIGURE 2 : rem 42 
70 FCLEAR 2 : RESTORE : rem 164 
80 FOR I:::} TO 33 : READ X, Y, Z , 

Ce , A : reln 243 
90 FSET 2 , Y·S00 , X*500 ,-Z·S00 

,4- CO . A : rem 82 
100 NEXT I :rem 25 
IJ0 REM(3 SPACES)ANIMATION OF 

[SPACE}THE CROSS :rem 22 
120 A=I : D=2 : C=3 :rem 26 
130 PARMI 80 , 100 , 25 , 165 

:rem 133 
140 COLOR 1 2 , 11 , 10 , 13 , 14 

:rem 179 
150 FORJ=10T05CSTEP10 : rem 10 
160 FORI=10T080STEP10 : rem 13 
170 ANGLEI , J , r[4 SPACES } : ANIMI 

: F I GURE1 : F IGURE2 :rem 30 
180 ANGLEI+S , J , I+S : ANIM2 : FIGUR 

E1:FIGURE2 :rem 224 
190 NEXTI , J :rem 152 
200 FORI:IT0 2000 : NEX'r : rem 14 
210 SCREEN0 : REM NORMAL : rem 106 
220 END : rem 107 
230 REM CO- ORDINATES OF THE CR 

OSS :rem 225 
240 DATA - 1 ,-1, - 1 , 1 , 0 , -1,-4 , -1 

, 1,1 ,-1 ,-4, - 3 , 1 , 1 :rem 147 
250 DATA - 1 , 4, - 3 , 1,1 ,-1 , 4 ,-1 , 1 

, 1 , 1 , 4, - 1,1 , 1,1 , 4 : rem 161 
260 DATA - 3 , 1,1 , 1, - 4 ,-3 , 1 , 1 , 1 , 

- 4 , - I, I , I , 1 , - I , - I , 1 
: rem 248 

270 DATA 1 ,-1, - 4 ,-1 , 1 , 0 , 1 ,-4 ,­
l , 1 , l ,-1 ,-4 ,-3 , l , 0 : rem 200 

280 DATA 1 ,-4 ,-3 , 1 , 1 , -1 , 4 ,-3 , 1 
, 0 , 1 , 4 ,-3 , 1 , 1 , 1,1 : rem 164 

290 DATA - l , 1 , 0 , 1 , 4 ,-J , 1 , l , -1 , 
1 ,-1 , 1,0 , -1 , 4 , -1 , 1 : r~m 200 

300 DATA 1 ,-1 ,-1 ,-1,2 , 0 , 1, - 1,-
1,2 , 1,1 , -1, - 2,2,1 :rem .143 

310 DATA - 1 ,-1 , -2,2 , 1, - 1 , 1 , -2 , 
2,1 , - I , 1 , - I , 2 , .1 , 1,1 

: rem 239 
320 DATA - 1 , 2,1,1 , ] ,- 2 , 2 , 1 , 1 ,-

1,-2,2 , 1 , 1,1,-2 , 2 , 0 
:rem 244 

330 DATA - 1 , 1,-2,2,1 ,-1, - 1,-1 , 
2 , 0 , -1 ,-1, - 2,2,1 : rem 99 

Program 3: Observation 
Angles Demo 
For Instructions on entering this listing, please 
refer to "COMPUTEl's Guide to Typing In 
Programs" published bimonthly in COMPUlEI. 

10 PARAM 80 , 100 , 30 , 165 : rem 78 
20 COLOR 12,11 , 10 , 13 , 14 

: rem 128 
30 FORJ=ST0355STEP10 : rem 227 
40 FORI=0T0340STEP20 : rem 217 
50 ANGLE J , I , r(6 SPACES} :ANIM2 

:GOSUBl00 : rem 220 
60 ANGLE J , I+10 , I+10 : ANIMl:GOS 

UB100 : rem 244 
70 NEXTI , J : r em 101 
80 FOR13~TOS00 : NEXT : rem 183 
90 SCREEN0 : END : rem 106 
100 DLINE- S00,0 , 0 , 2000 , 0 , 0 , l 

: rem 122 
110 DLINE0 ,-500 , 0 . 0 , 2000 , 0 , 2 

: rem ) 24 
120 DLINE0 , 0 ,-S00, 0 , 0 , 20 00,3 

: rem 1 26 
130 RETURN :rem 116 @ 

IBM 
Graphics 

OnA 
Monochrome 

Monitor 
Thomas G Hanli III 

Though advmlCed IBM graphics re­
quire a color jgraphics adapter, you 
call create simple graphics alld evell 
animation on a monochrome system 
as well. Here's a short program to 
show how it's dOlle. 

IBM PC computers can generate 
stunning graphiCS, but advanced 
BASIC graphics features are avail­
able only on PCjrs or PCs with a 
color jgraphics adapter. However, 
with the right progra mming meth­
ods, your monochrome system can 
produce graphics, too. Granted, 
they are fairly low resolution-and 
no amount of programming skill 
can make your monochrome moni­
tor display more than one color­
but they are graphiCS nonetheless. 
You may find them handy for utili­
tarian purposes (for example, add­
ing interest to bar graph displays), 
or you may enjoy making simple 
graphic screens, animated figures, 
or games. Once you master the 
basic technique, more and more ap­
plications will come to mind. 

Character Graphics 
When an IBM PC boots up, it 
checks to see if the system contains 



a color/graphics adapter and con

figures itself accordingly. If a color/

graphics adapter is present, you

may use advanced BASIC graphics

commands like PUT and GET. If

not, those commands cause an error.

However, even a monochrome sys

tem has the ability to display a large

set of special characters. IBM

graphics characters have ASCII val

ues of 128 to 255 and include a

number of different shapes useful

in creating boxes, borders, and so

on.

The characters we're interested

in are those which consist of a solid

block. All computer graphics are

produced by turning pixels (picture

elements) on or off to light up dif

ferent parts of the screen. The

smaller the size of the pixel dots,

the more detailed the image. Al

though the IBM character set

doesn't include any pixel-sized

characters—each character is com

posed of several pixels—it does in

clude some we can use like giant

pixels.

Giant Pixels

For example, CHR$(219) is a solid

block character, the inverse of

CHR$(32), the blank space. Using

these two characters together pro

vides a graphics screen with 80 X

25 resolution. To turn on a "dot"

within this coarse screen, print the

solid block at the desired spot. To

turn off a dot, print a space. The

BASIC function SCREEN(Y,X) tells

you whether a given location con

tains a dot or an empty space.

Though you're limited to simple,

quite blocky shapes, this system is

fast and simple to use. However,

it's possible to do much better.

Besides the block and space

characters which light up or blank

out an entire screen location, there

are some which light up only part

of a screen position. For instance,

CHR$(220) is solid on the bottom

half and blank on the top. The

reverse is true of CHR$(223). By

using these characters, we can dou

ble our resolution to 80 X 50 pixels.

This complicates matters a bit, since

we want to use only half a screen

position, and BASIC lets you print

only to an entire screen position.

Here's a point-plotting routine that

handles the tricky details for you:

10000 GR.Y«Y\2+1:GR.SC=SCREEN

(QR.Y,X+l >IQR.OFFSET-(Y

MOD 2)*3:IF Z»0 THEN 1

0020 ELSE IF GR.SC-32 T

HEN 6R. 5O223-GR. OFFSET

ELSE IF 5R.SC+GR.0FFSE

TO223 THEN BR.SO2I9

10010 LOCATE GR.Y,X+l:PRINT C

HR*<GR.SO ;;RETURN

10020 IF GR.SC+GR.0FFSET=223

THEN GR.SO32 ELSE IF G

R.SCO32 THEN GR.SG-220

+GR. OFFSET

10030 GOTO 10010

10040 GR.Y=Y\2+1:S9=SCREEN(SR

.Y,X+l)iZ-<GR.SC-219 OR

BR.SC+(Y MOD 2>»3-223)

iRETURN

To plot a point with this rou

tine, set the variable X to the de

sired horizontal coordinate (0-79)

and the variable Y to the vertical

coordinate (0-49). Now you've set

the screen location for the giant

pixel. To turn it on, set the variable

2 to 1. Set Z to 0 to turn the pixel

off. Then call the subroutine with

GOSUB 10000. Line 10040 is a sep

arate routine that tells you whether

a given location is lit up or blank,

To test any point on the screen, set

the variables X and Y to the appro

priate coordinates; then GOSUB

10040. The variable Z equals -1 if

that point is lit or 0 if it's blank.

An Animated Snake

Though this system emulates a sim

ple graphics screen, keep in mind

that you are still printing charac

ters. Thus, there are four screen

locations that cause everything to

scroll upward if you plot a point

there: locations (79,46), (79,47),

(79,48), and (79,49). To avoid

scrolling your display, either do not

use these particular locations or re

strict your screen to 79 X 50 pixels

(use horizontal locations 0-78).

Note that you can mix text and

graphics freely, but putting graph

ics on top of text causes some sur

prising results. The following

program demonstrates how to ani

mate a simple figure. Add these

lines to the point-plotting routine

and save the program. Make sure

the numeric keypad is in numeric

mode before you run it.

10 KEY OFFiCLSsDEFINT A-Z:Y=0

iZ-ltFOR X=0 TO 24:SNAKE*-

SNAKE*+CHR» < X)+CHR*(Y)!60S

UB 10000:NEXTiDX«l:DY-0»X-

X-l

20 I*=INKEY*tIF ISO"" THEN D

X-SSN(INSTR<"369",I*)-INST

RC'147", I«> )iDY-SGN(INSTR<

"123",I*>-INSTR("78(?",I*>>

iIF !•-" " THEN CLSiEND

30 X»ASC<RIGHT*<SNAKE*,2))+DX

IY-ASC(RI6HT*(SNAKE*,1))+D

YiIF X>78 THEN X-0 ELSE IF

X<0 THEN X-7B

40 IF Y>49 THEN Y-0 ELSE IF Y

<0 THEN Y-49

50 Z-l!GOSUB 10000:SNAKE*=SNA

KE«+CHR*(X)+CHR*(Y)tX-ASC <

LEFT*<SNAKE»,1)):Y-ASC(MID

S(SNAKE*,2,1)>:Z-0:GOSUB 1

00001SNAKE*-MID*(SNAKE*,3)

(GOTO 20

Control the direction of the

wandering animated snake by

using the numeric keypad. Press

the space bar to end the program.

To improve its speed, the point-

plotting routine is as short as possi

ble. However, if you don't require

fast drawing, you might want to

add other features. Perhaps you'd

like to color or shade the points to

introduce different degrees of

brightness (of course, since each

two-pixel pair corresponds to a sin

gle character, there's a limit to this

technique). You might add range

checking to check for valid coordi

nates before you plot a point. And

you could also modify the routine

to place graphics on top of text

correctly. <g

To receive

additional

information from

advertisers in

this issue, use

the handy reader

service cards in

the back of

the magazine.
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a color/graphics adapter and con­
figures itself accordingly. If a color/ 
graphics adapter is present, you 
may use advanced BASIC graphics 
commands like PUT and GET. If 
not, those commands cause an error. 
However, even a monochrome sys­
tem has the ability to display a large 
set o f special characters. IBM 
graphics characters have ASCll val­
ues of 128 to 255 and include a 
nu mber of d ifferent shapes useful 
in creating boxes, borders, and so 
on. 

The characters we' re interested 
in are those which consist of a solid 
block. All computer graphics are 
produced by turning pixels (picture 
elements) on or off to light up dif­
ferent parts of the screen. The 
smaller the size of the pixel dots, 
the more detailed the image. Al­
though the IBM character set 
doesn' t include any pixel-sized 
characters-each character is com­
posed of several pixels-it does in­
clude some we can use like giant 
pixels. 

Giant Pixels 
For example, CHR$(219) is a solid 
block character, the inverse of 
CHR$(32), the blank space. Using 
these two characters together pro­
vides a graphics screen with 80 X 
25 resolution. To turn on a " dot" 
within this coarse screen, print the 
solid block at the desired spot. To 
turn off a dot, print a space. The 
BASIC function SCREEN(Y,X) tells 
you whether a given location con­
tains a dot or an empty space. 
Though you 're limited to simple, 
quite blocky shapes, this system is 
fast and simple to use. However, 
it's possible to do much better. 

Besides the block and space 
characters which light up or blank 
out an entLre screen location, there 
are some which light up only part 
of a screen position. For instance, 
CHR$(220) is solid on the bottom 
half and blank on the top. The 
reverse is true of CHR$(223). By 
using these characters, we can dou­
ble our resolution to 80 X 50 pixels. 
This complicates matters a bit, since 
we want to use only half a screen 
position, and BASIC lets you print 
only to an entire screen position. 
Here's a point-plotting routine that 
handles the tricky details for you: 

I BBBB GR. V-V\2+1:GR.SC- SCREEN 
(BR. Y,X+l,.aR.OFFSET-(Y 

HOD 2) '3:IF z-e THEN 1 
SS20 ELSE IF GR.SC-32 T 
HEN GR.SC- 223-GR.OFFSET 

ELSE IF GR.SC+GR.DFFSE 
T<)223 THEN BR.SC-219 

10010 LOCATE BR . Y, X+ l: PRINT C 
HRS(BR.SC) ; IRETURN 

10020 IF GR . SC+BR.OFFSET-223 
THEN BR.SC- 32 ELSE IF B 
R.SC<)32 THEN BR.SC- 220 
+BR.OFFSET 

10030 GOTO 10010 
10040 GR. Y-Y\ 2+1:S9- SCREEN(GR 

.V ,X+l)IZ- (BR.SC- 219 OR 
GR . SC+(V MOD 2)'3-223) 

• RETURN 

To plot a point with this rou­
tine, set the variable X to the de­
sired horizontal coordinate (0-79) 
and the variable Y to the vertical 
coordinate (0-49). Now you've set 
the screen location for the giant 
pixel. To turn it on, set the variable 
Z to 1. Set Z to 0 to turn the pixel 
off. Then call the subroutine with 
GaSUB 10000. Line 10040 is a sep­
arate routine that tells you whether 
a given location is lit up or blank. 
To test any point on the screen, set 
the variables X and Y to the appro­
priate coordinates; then CaSUB 
10040. The variable Z equals - 1 if 
that point is lit or 0 if it's blank. 

An Animated Snake 

20 IS- INKEVS1IF I S<) "" THEN D 
X-SaN (INSTR ("369", IS) -INST 
R("147 H

, IS ».DV- SBN(INSTR( 
"123", I S ) -INSTR ( "789 ", IS' ) 
.IF IS-" " THEN CLSIEND 

30 X-ASC (RIGHTS( SNAKES ,2 » +DX 
• V-ASC (RIBHTS (SNAKES, 1»+0 
VIIF X)78 THEN X-0 ELSE IF 

X< 1lf THEN X-78 
40 IF V)49 THEN Y-0 ELSE IF Y 

( 0 THEN V-49 
50 Z- l:GOSUS 10000:SNAKES-SNA 

KE. +CHR. (X) +CHRS (y).X-ASC( 
LEFTS(SNAKE. ,l»IY-ASC(MID 
S(SNAKE.,2,1»IZ- 0 aBOSUB 1 
~~~~ISNAKE.-MID.(SNAKE •• 3) 
IBOTO 20 

Control the direction of the 
wandering animated snake by 
using the numeric keypad. Press 
the space bar to end the program. 
To improve its speed, the point­
plotting routine is as short as possi­
ble. However, if you don't require 
fast drawing, you might want to 
add other features . Perhaps you'd 
like to color or shade the points to 
introduce different degrees of 
brightness (of course, since each 
two-pixel pair corresponds to a sin­
gle character, there's a limit to this 
technique). You might add range 
checking to check for valid coordi­
nates before you plot a point. And 
you could also modify the routine 
to place graphics on top of text 
correctly. @ 

Though this system emulates a sim- 1----------------' 
pIe graphics screen, keep in mind 
that you are still printing charac-
ters. Thus, there are four screen 
locations that cause everything to 
scroll upward if you plot a point 
there: locations (79,46), (79,47), 
(79 ,48), and (79 ,49). To avoid 
scrolling your display, either do not 
use these particular locations or re­
strict your screen to 79 X 50 pixels 
(use hori zontal locations 0-78) . 
Note that you can mix text and 
graphics freely, but putting graph­
ics on top of text causes some sur­
prising results. The following 
program demonstrates how to ani­
mate a simple figure . Add these 
lines to the point-plotting routine 
and save the program. Make sure 
the numeric keypad is in numeric 
mode before you run it. 

10 KEY OFF:CLS:DEFINT A- ZaV- 0 
,Z-l,FOR X-0 TO 24 ISNAKES­
SNAKE.+CHR. (X)+CHRS (Y)IBOS 
US 10000. NEXT.DX- l:DY-0. X­
X-l 

To receive 
additional 

information from 
advertisers in 
this issue, use 

the handy reader 
service cards in 

the back of 
the magazine, 
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WORLD

- NEW FOR

Ps commodore

ENHANCER 2000

DISKDRIVE

Superhigh speed slim sign con

struction .omiiiodore compat-

able direct drive motor.

AUDO TAPES
TDK-SA90

MAXELL XL2

YOUR CHOICE

99
EA.

Min. purchase 10

VIDEOTAPES

TDKT120

SCOTCH T120

JVCT120

PANASONIC T120

YOUR CHOICE

39
EA.

Min. purchase 10

SUPER,

SPECIAL!

MODEMS
ANCHOR HIGH SPEED

1200-BAUD

VOLKSMODEM-12
$17995

(COMMODORE COMPATABLE)

NASHUA

D95
ELEPHANT

95

SCOTCH

95

MIX OR MATCH 10 BOXES
& GET 60 DISK HOLDER FREE!

You set the Price
SUPER

SIZE

STORES

PATCHOGUE

437 Sunrise Hwy.

516-475-0560

BAYS1DE

191-28 Northern Blvd.

718-539-95355 SUPER 
SIZE 
STORES 

NEW FOR C:: commodore 
ENHANCER 2000 
DISK DRIVE 

$15995 
Super high speed slim sign con­
struction ~ommodore com pal­
able direct drive mol or. 

MODEM 
ANCHOR HIGH SPEED 
1200-BAUD 
VOLKSMODEM-12 

NASHUA ELEPHANT 

995 11 95 

AUDO TAPES 
TDK-SA90 
MAXELL XL2 

YOUR CHOICE 

199
EAo 

Min. purchase 10 

VIDEO TAPES 
TDK T120 
SCOTCH T120 
JVC T120 
PANASONIC T120 

YOUR CHOICE 

439
EAo 

Min. purchase 10 

PATCHOGUE BAYSIDE W. BABYLON NEW HYDE PARK SYOSSET 
437 Sunrlle Hwy. 191 -28 Northern Blvd. 358 Sunrl " Hwy. 2075 Jericho Tpke. 21 Jlckson Ave. 
516-475-0550 118-53"-$555 515-587-1010 518-437-3020 518-A21-5454 

~--=- -=-: ~. - - .. --= - - - ---- - -



pcommodore

©BLUECHIP
M120/NLQ PRINTER

Near letter quality but- °4f «ST oub price

Ion Traetor/fricl S1 Q $100
120cps'25cps NLO

PERSONAL COMPUTER
2BK Enpanaabl t 522BK Enpanaable to 512K

■10 and/or SO column fulj °"R COST
qy 4f

Ion Traetor/friclion. S1 /Q $100

TEKNIKA

COMPOSITE MONITOR
OUR COST OUR PfilCE

$142 «169

SPECIAL SOFTWARE

FOR THE 12B

TIME WORKS
Our Coal Ow Pricf

□an Managtt 3t 9j 69 95

Swilicaic "iin

■i«"l> - 2S.93 69 95
Word Wrlitr Klin Sp*ll

"""■" W93 69M

CBS SOF

FOR COMM<

MODEMS
■

Milt) Mo (t hour It.

eompuatna lime) .

Win Rldg*

nnm '100 Hit lor -i-l
auppllti Plua...wllh p
olpurchMaynu will gal

.-■■-■.. on CBS ■,■!:...■

irJM

H DO

ass

Our Coil ..

■■■■1000 34«

::::22 "«

Our Coil Our Price

--- 19 97 49 96

till 3*»

FREE EXTRA DISK INSIDE

Featuring Success *(1h Miin. and

Succeii with Algebra by CBS.

{For Commodore Only!)

i 1 Ilium'. I

(boi Oi 1D)DD.'DS 1195

180M 21900

Maihiu do Oi

(bo.oi 101

Nnhiia dlikallti 3V

OD/SS(BDiol 10). . .
■:..!■■„ I ... Oi 10)

OD/SS .

Scolch Mcp.i

Our Co

Okln 10 c
L»g»nd.SOB..

LtjtnBt860..

Legendf 10B0 .

LogtnOt 13S0

Lagtndr 138S

Cirflco LO3

110 00

ierj oo

IIS 00

SOS 00

237.00

. . 273.00

.. 3il DO

J69 GO

249 00
179 55
J39 95
J69 95

379%

Mices

Achon

□ ot XL w Bug 63

BusS!
Wrili.t Toot

del ion Tool Kit . .

Basic XL Tool Kil

Mac GS Tool KM .

Pa par Clip

B Graph .

Home Pak

2100

ST DO

II 00

{0 00 '900
nod 69 00
39 00 « 00

BRODERBUr

NOTCH

Turns /our 5'V

jingle Disk Into

'7 Sided Disk

Our Coat Oui Price

S5 E1495

Delivery on paper

included in price

paper size

>,

... 35.00

. . . 2t 00

1.00

7000

6200
1195

PrlMSrlOP

Print Shop Lib I

Print Shop LID II

Monday Morning

Scaling Version 2

Our Coil Our Pnct

■ -I5 00 39S5
.. ,joo 2<«
.. uoo 2<«

Our Coil -jj'i'-,-.

. . . . 11 0& !9 95

...HOI' ?9 95

)CESSING

I Supir Graphil . . .

Tthnlka BOB Compoiiti

. US 169 00
so 00 79 00

55 00 MM

IOFESS1ON

SOFTWARE

fi Oullal • ii llgnifS

t-Hth

Surgt Plus

NEW1

S°L^OSnVUSs7:THBO£ALl
ATARI » COMMODORE

TO ORDER OUTSIDE N.Y.

CALL 1-800-722-4002
V^i- ORDER LINE ONLY

KESBACK!.rtT

FOR USE WITH BOTH

»Ti>HI * COMMO0OBE

IN NEW YORK 1-718-895-2388 Check. Money Order, MC or VISA accepied/Call for shipping and handling Information nys p^= -«; __
uimbu in tub ubui vnni, * r>c: a uicit rtiio fesidents add aDDlicabie sales tax/ Prices and availability are subject lo change without notice/ ■*o,<-.ca.<ij
WMfcN IN The NEW YORK AREA VISIT OUR Ajr factory tresh merchandise with manufacturer's warranty. Dealers welcome. Call tor rpcnnt W ^ Ji.
5 BIG L ■ WmI Babylon • New Hyde Park • Syossel price reductions and new rebate information. No returns without prior authorization.
STORES. • Palchogue • Bayside FOR INFORMATION & CUSTOMER SERVICE CALL 1-718-895-2388 -
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"00 2995 
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:000 lA 9S 
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SYSTEM 
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Inclu.des 51~K keyboard. 
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Mouse. 
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•. 110.00 N900 
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OUTSIDE N.Y. 

1-800-722-4002 



COMMODORE

Dynamic Keyboard

Part 2

Jim Butterfield, Associate Editor

Part 1 discussed the fundamentals of

dynamic keyboard programming,

which in effect allows the computer to

"type on its own keyboard." Now let's

look at some important applications

for this technique.

As we saw in Part 1, dynamic key

board programming uses a two-

step method to let a program give

itself direct-mode commands. Step

1 is to print the command at a spe

cific location on the screen. Step 2 is

to put a RETURN character in the

computer's keyboard buffer, then

stop the program with the cursor

flashing over the screen command.

The RETURN character makes the

computer execute the command

just as if you'd pressed RETURN.

It's worth mentioning that you

may print more than one command

on a screen line. Just as in a pro

gram line, separate the multiple

direct-mode commands with co

lons. You can use more than one

screen line of direct-mode com

mands as well. However, you must

be careful to put the commands in

exactly the right place, and make

sure the cursor flashes directly over

the line to be executed when the

program stops.

Here are some applications for

the dynamic keyboard technique:

• Allow a user to enter a formula

that the program will use;

• Allow a program to load another

program;

• Allow a program to modify itself

(tricky);

• Run test programs to determine,

for instance, how the computer re

sponds to certain direct commands

and calculations.

Keyboard Buffer Locations

The following table shows the loca

tion of the keyboard buffer counter

and the start of the keyboard buffer

on most Commodore computers:

VIC-20, Commodore 64

Commodore 16, Plus/4

PET/CBM (4.0 &

Upgrade BASIC)

PET (Original ROM)

B128 (Model 700)

Counter

198

239

158

525

209

Buffe

631

1319

623

527

939

Usually your program must

POKE a value of 1 into the counter

and a value of 13 (the character

code for RETURN) into the buffer.

That tells the computer there's one

RETURN character in the buffer

waiting to be processed. If there's

more than one line of direct-mode

commands on the screen to be per

formed, you need a higher count

and more characters. On the B128,

it's wise to execute a BANK 15 com

mand before the POKEs.

Entering A Formula

Let's write a brief program that al

lows a student to enter a formula

and then generates a table of values

based on the formula. More com

plex versions of the program might

solve an equation or draw a graph,

but we'll keep the example simple.

In practice, it would be wise for

your program to check for valid

syntax before evaluating the formu

la. Again, for the sake of brevity,

we'll do only the dynamic key

board portion.

This program is for VIC-20 and

Commodore 64 only. If you have

another Commodore model, use

the table above to change the POKE

addresses in line 140. Also, don't

forget the colon that appears just

before the GOTO statement in line

130.

100 PRINT"{CLR}{DOWNjFORMULA E
VALUATION.":PRINT"INPUT A

[SPACE}FORMULA" :rem 52

110 PRINT"BASED ON VARIABLE X"

:PRINT"SUCH AS:":PRINT"

{DOWN}{2 SPACES)Y= X*7-SQR

(X)":PRIWT :rem 7
120 PRINT"YOUR FORMULA:":INPUT

"{DOWN}[2 SPACES}Y=";F$:PR
INTCHRS(147):PRINT:PRINT

:rem 160

130 PRINT"Y=";F$;":GOTO150":DI

MV(10):FORX=1TO10:PRINTCHR

?(19) :rem 178

140 POKE 198, 1 :POKE631,13:END

:rem 103

150 V(X)=Y:NEXT X:FOR X=l TO 1

0:PRINT X,V(X):NEXT X

: rem 2

Notice how this program does

a task which would be difficult or

impossible without using the dy

namic keyboard technique.

Loading Another Program

If you put a LOAD command in a

program, the new program doesn't

load in the usual way. Instead, it's

chained to the old program. The

new program retains the variables

and arrays (if certain rules are ob

served), and the effect is that of two

successive programs working con

tinuously on a single job. That's not

always what is wanted. Especially

with menu programs or bootstraps

(program-loading programs), your

goal may be simply to start the new

program without preserving
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COMMODORE 
Dynamic Keyboard 

Part 2 

Part 1 discussed th e fundamenta ls of 
dynamic keyboard programming, 
which in effect allows the computer to 
"type on its own keyboard." Now let's 
look at some important applications 
for this technique, 

As we saw in Part 1, dynamic key­
board programming uses a two­
step method to let a program give 
itself direct-mode commands. Step 
1 is to print the command at a spe­
cific location on the screen. Step 2 is 
to put a RETURN character in the 
computer's keyboard buffer, then 
stop the program with the cursor 
flashing over the screen command. 
The RETURN character makes the 
computer execute the command 
just as if you'd pressed RETURN. 

It's worth mentioning that you 
may print more than one command 
on a screen line. Just as in a pro­
gram line, separate the multiple 
direct-mode commands with co­
lons. You can use more than one 
screen line of direct-mode com­
mands as well. However, you must 
be careful to put the com mands in 
exactly the right place, and make 
sure the cursor fla shes directly over 
the line to be executed when the 
program stops. 

Here are some applications for 
the dynamic keyboard technique: 

• Allow a user to enter a formula 
that the program will use; 
• Allow a program to load another 
program; 
• Allow a program to modify itself 
(tricky); 
• Run test programs to determine, 
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for instance, how the computer re­
sponds to certain direct commands 
and calculations. 

Keyboard Buffer Locations 
The following table shows the loca­
tion of the keyboard buffer counter 
and the start of the keyboard buffer 
on most Commodore computers: 

Usually your program must 
POKE a value of 1 into the counter 
and a value of 13 (the character 
code for RETURN) into the buffer. 
That tells the computer there 's one 
RETURN character in the buffer 
waiting to be processed. If there's 
more than one line of direct-mode 
commands on the screen to be per­
formed, you need a higher coun t 
and more characters, On the B128, 
it's wise to execute a BANK 15 com­
mand before the POKEs. 

Entering A Formula 
Let's write a brief program that al­
lows a student to enter a formula 
and then generates a table of values 
based on the formu la. More com­
plex versions of the program might 
solve an equation or draw a graph, 
but we' ll keep the example simple. 
In practice, it would be wise for 
your program to check for valid 
syntax before evaluating the formu­
la. Again, for the sake of brevity, 
we'll do only the dynamic key­
board portion. 

This program is for VIC-20 and 
Commodore 64 only. If you have 
another Commodore model, use 
the table above to change the POKE 
addresses in line 140. Also, don't 
forget the colon that appears just 
before the GOTO statement in line 
130. 

PRINT " {CLR} (DOWN) FORHULA E 
VALUATION. ": PRINT"!NPUT A 
{SPACE} FORNULA " :rem 52 
PRINT"BASED ON VARIABLE x" 
: PRINT"SUCH AS: ": PRINT " 
{OOWN}{2 SPACES}Y= X*7-SQR 
(X)":PRINT :rem 7 
PRINT " YOUR FORMULA :": INPUT 
" {DOWN){2 SPACESlY=";F$,PR 
INTCHR$(147):PRINT:PRINT 

:rem 160 
13113 PRINT "Y=" ; F$ ;": GOT0150" : DI 

HV(10) : FORX=lT010:PRINTCHR 
$(19) :rem 178 

140 POKE 198 , 1 :POKE631,13:END 
:rem un 

15113 V(X)=Y:NEXT X:FOR X=l TO 1 
0 : PRINT X, V(X) : NEXT x 

: rem 2 

Notice how this program does 
a task which would be difficu lt or 
impossible without using the dy­
namic keyboard technique. 

Loading Another Program 
If you put a LOAD command in a 
program, the new program doesn' t 
load in the usual way. Instead, it's 
chained to the old program. The 
new program retains the variables 
and arrays (if certain rules are ob­
served), and the effect is that of two 
successive programs working con­
tinuously on a single job. That's not 
always what is wanted. Especially 
with menu programs or bootstraps 
(program-loading programs), your 
goal may be simply to start the new 
program wit hout preserving 



variables or data from the old one.

That's what happens when you

perform LOAD as a direct com

mand. With the dynamic keyboard

technique, we can simulate this

from within a program.

Let's write a simple dynamic

keyboard loading sequence. Again,

the program is given for VIC-20

and Commodore 64 only. For other

Commodore models, use the table

above to change the POKE address

es in line 120.

100 PRINT"{CLR}{DOWN}PROGRAM L

OADING":PRINT"PROGRAM

[2 DOVra]":PRINT"PROGRAH NA

ME":INPUTP$

J.3.0 PRINT" {CLR j":PRINT: PRINT: P
RINT"LOAD"ICHRS(34);PS;CHR

5(34);",8":PRINT:PRINT

120 PRINT:PRINT:PRINT"RUN":PRI

NTCHR$(19):POKE198,2:POKE6

31,13:POKE632,13

Note that there are two sepa

rate command lines: one for LOAD

and one for RUN. Of course, it's

important to position the lines cor

rectly, but that's not hard to work

out when you set up the program.

You see everything happening on

the screen, and, if you've placed

your command a line too high or

low, the problem is easy to spot.

(For the VIC, you must limit the

length of the filename you enter to

seven or fewer characters. Other

wise, an unrelated bug built into

the VIC's INPUT statement causes

the program to fail.)

Tricks And Advanced

Points

On computers with color capabili

ties, you can hide your dynamic

keyboard tricks if you wish. If you

print the direct-mode commands in

the same character color as the

screen background, they won't be

visible to you, but the computer can

still see and execute them. Your

program can even change colors as

it runs so that some parts of the

commands are visible and some are

not.

Occasionally, you'll want to

use the dynamic keyboard tech

nique to change a program as it

runs. That's tricky, since any time

you add or change a program line,

the values of all variables are lost.

It's hard to run a program when its

variables disappear, but it can be

done if handled carefully. The criti

cal variables can be reentered using

the dynamic keyboard technique,

using lines such as X=7:L=120:

GOTO 580. Another, somewhat

more cumbersome method is to

POKE the value of each variable

into spare memory and PEEK the

value later when needed.

Why would a program need to

change itself? The most usual situa

tion involves converting an ASCII

program listing into tokenized

BASIC format. It's common to list

programs in ASCII (untokenized)

form when translating from one

computer to another. This is espe

cially true when you transfer pro

grams over the phone line with a

modem. As each line of the ASCII

listing arrives, it must be entered as

if it were being typed, to store it in

tokenized format. While it's possi

ble to do the whole job by hand (by

printing each line on the screen and

pressing RETURN), the dynamic

keyboard technique lets the com

puter do this busywork for you.

Next month, in Part 3, we'll

cover the use of the dynamic key

board technique for self-modifying

programs in more detail. <§
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variables or data from the old one. 
That's what happens when you 
perform LOAD as a direct com­
mand. With the dynamic keyboard 
technique, we can simulate this 
from within a program. 

Let's write a simple dynamic 
keyboard loading sequence. Again, 
the program is given fo r VIC-20 
and Commodore 64 only. For other 
Commodore models, use the table 
above to change the POKE address­
es in line 120. 

100 PRINT"(CLR){OO'lNjPROGRAl'I L 
OADING " :PRINT"PROGRAM 
(2 OOWNj" , PRINT"PROGRAM NA 
ME " , INPUT P$ 

J.l0 PRINT "( CLRI ", PRINT , PRINT , P 
RINT " LOAD", CHR$(34),P$,CHR 
$( 34) ;" , 8" : PRINT : PRINT 

120 PRINT : PRINT:PRINT"RUN " : PRI 
NTCHR$(19) , POKE198 , 2 , POKE6 
31 ,13 : POKE632 , 13 

Note that there are two sepa­
rate command lines: one for LOAD 
and one for RUN. Of course, it's 
important to position the lines cor­
rectly, but that's not hard to work 
out when you set up the program. 
You see everything happening on 
the screen, and, if you've placed 
your command a line too high or 

low, the problem is easy to spot. 
(For the VIC, you must limit the 
length of the filename you enter to 
seven or fewer characters. Other­
wise, an unrelated bug built into 
the VIC's INPUT statement causes 
the program to fai!.) 

Tricks And Advanced 
Points 
On computers with color capabili­
ties, you can hide your dynamic 
keyboard tricks if you wish . If you 
print the direct-mode commands in 
the same character color as the 
screen background, they won't be 
visible to you, but the computer can 
still see and execute them. Your 
program can even change colors as 
it runs so that some parts of the 
commands are visible and some are 
not. 

Occasionally, you'll want to 
use the dynamic keyboard tech­
nique to change a program as it 
runs. That's tricky, since any time 
you add or change a program line, 
the values of all variables are lost. 
It's hard to run a program when its 
variables disappear, but it can be 
done if handled carefully. The criti-

Program Your Own EPROMS 
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~ C64 $99.50 

cal variables can be reentered using 
the dynamic keyboard technique, 
using lines such as X~7: L~120: 
GOTO 580. Another, somewhat 
more cumbersome method is to 
POKE the value of each variable 
into spare memory and PEEK the 
value later when needed. 

Why would a program need to 
change itself? The most usual situa­
tion involves converting an ASCII 
program lis ting into tokenized 
BASIC fo rmat. It's common to list 
programs in ASCII (untokenized) 
form when translating from one 
computer to another. This is espe­
cially true when you transfer pro­
grams over the phone line with a 
modem. As each line of the ASCII 
listing arrives, it must be entered as 
if it were being typed, to store it in 
tokenized format. While it 's possi­
ble to do the whole job by hand (by 
printing each line on th e screen and 
pressing RETURN), the dynamic 
keyboard technique lets the com­
puter do this busywork for you. 

Next month, in Part 3, we'll 
cover the use of the dynamic key­
board technique for self-modifying 
programs in more detai!. @ 
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Simple Assembling With

IBM DEBUG

Tim Victor, Editorial Programmer

You don't need to buy an expensive

assembler to write short machine lan

guage programs on an IBM PC or

PCjr—a copy of PC-DOS already

contains the basic tools you require.

This article, which assumes some fa

miliarity with hexadecimal numbers

and machine language theory, shows

how to make the most of the DEBUG

utility when you're ready to tackle

8088 machine language.

Tucked away on the DOS Supple

mental Programs disk that came

with your copy of PC-DOS is a file

called DEBUG. DEBUG is a simple

but powerful development tool for

exploring your computer and writ

ing short machine language (ML)

programs. It includes a minias

sembler, which converts assembly

language instructions into machine

language directly in memory, and a

disassembler, which allows you to

reverse this process and examine

ML programs already in memory.

DEBUG also has trace and break

point functions for testing ML pro

grams, utilities for loading and

saving programs on disk, and sev

eral other valuable features. Using

these tools, we'll show how to write

a small ML program.

To get started with DEBUG,

boot up DOS from your master.

disk. When the DOS prompt A>

appears, insert the DOS Supplemen

tal Programs disk into drive A:, type

DEBUG, and press ENTER. DE

BUG loads and runs, replacing the

DOS prompt with its own prompt,

a hyphen (-). You can return to

DOS at any time by putting your

master disk back in the drive, typ

ing Q for Quit, and pressing

ENTER.

Since you should preserve

your DOS Supplemental Programs

disk as an archival backup, let's ask

DEBUG to copy itself onto another

disk. You could use the DOS COPY

command, but using DEBUG is a

good way to learn how to load and

save machine language program

files.

Cloning DEBUG

DEBUG has three commands for

disk operations: L (Load), W

(Write), and N (Name). N creates a

data structure called a file control

block (FCB) that DOS uses for all

disk operations, including DE-

BUG's Load and Write. The FCB

contains the name of a file, along

with information such as size and

file organization. To learn more

about the FCB, consult Appendix E

of the DOS 2.00 Manual, or Chapter

6 of the DOS 2.10 Technical Refer

ence Manual

The first step in backing up

DEBUG is to load another copy of it

into memory. Type N DEBUG.COM

and press ENTER. (You need to

include the .COM extension be

cause DEBUG doesn't make any

assumptions about the file type.)

DEBUG responds with another hy

phen. Next, type L and press EN

TER. The disk drive whirs, and then

another hyphen appears. You've

loaded a second copy of DEBUG.

Remove the Supplemental Pro

grams disk. Replace it with a for

matted disk that you'll be using for

ML programs. Type W and press

ENTER. The drive comes on again,

and then DEBUG displays the mes

sage "Writing 2E80 bytes" and the

hyphen prompt. You now have a

copy of DEBUG.COM on your ML

disk.

A Sample Program

Let's try assembling a program with

DEBUG. Start by typing A 100 to

start assembling at address 100H.

(IBM programmers generally de

note hexadecimal numbers by ap

pending an H to the number. All

input and output with DEBUG is

expressed in hexadecimal.) DEBUG

responds with reetiOlOO, where

xxxx is a four-digit hexadecimal

number. This number is the current

value of the code segment register.

It's of minor importance right now

and will be discussed in detail later.

Now type in the following pro

gram. DEBUG displays the memory

address of each instruction for you.

All you need to enter are the

instructions.

MOV AH,09

MOV DX,109

INT 21

INT 20

DB "HELLO THERES"

Press ENTER to leave the as

sembler. This program is the ML

equivalent of everyone's first

BASIC program:

10 PRINT "HELLO THERE"

The ML version looks quite a

bit longer, but it would be even

more involved if it weren't for the

INT 21H instruction, which calls a

DOS function routine (Print String)

by executing a software INTerrupt.

Before calling this routine, the pro

gram takes two preparatory actions.

The first instruction loads the AH

register (an internal 8088 register)

with the value 9. In 8088 machine

language, instructions with two

operands like MOV AH,09 operate

from right to left—just as A= 9 in
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Simple Assembling With 
IBM DEBUG 
Tim Victor. Editorial Programmer 

You don 't need to buy all expensive 
assembler to write short machine lan­
guage programs on all IBM PC or 
PCjr-a copy of PC-DOS already 
contaills the basic tools YOIl reqllire. 
This article, which assumes some fa­
miliarity with hexadecimal Ilumbers 
and machine langllage theory, shows 
how to make the most of the DEBUG 
utility when you're ready to tackle 
8088 machine language. 

Tucked away on the DOS Supple­
mental Programs disk that came 
with your copy of PC-DOS is a file 
called DEBUG. DEBUG is a simple 
but powerful development tool for 
exploring your computer and writ­
ing short machine language (ML) 
programs. It includes a minias­
sembler, which converts assembly 
language instructions into machine 
language directly in memory, and a 
disassembler, which allows you to 
reverse this process and examine 
ML programs already in memory. 
DEBUG also has trace and break­
point functions for testing ML pro­
grams, utilities for loading and 
saving programs on disk, and sev­
eral other valuable features. Using 
these tools, we'll show how to write 
a small ML program. 

To get started with DEBUG, 
boot up DOS from your master . 
disk. When the DOS prompt A> 
appears, insert the DOS Supplemen­
tal Programs disk into drive A:, type 
DEBUG, and press ENTER. DE­
BUG loads and runs, replacing the 
DOS prompt with its own prompt, 
a hyphen (-). You can return to 
DOS at any time by putting your 
master disk back in the drive, typ­
ing Q for Quit, and pressing 
ENTER. 
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Since you should preserve 
your DOS Supplemental Programs 
disk as an archival backup, let's ask 
DEBUG to copy itself onto another 
disk. You could use the DOS COPY 
command, but using DEBUG is a 
good way to learn how to load and 
save machine language program 
files . 

Cloning DEBUG 
DEBUG has three commands for 
disk operations: L (Load), W 
(Write), and N (Name). N creates a 
data structure called a file con/rol 
block (FCB) that DOS uses for all 
disk operations, induding DE­
BUG's Load and Write. The FCB 
contains the name of a file, along 
with information such as size and 
file organization. To learn more 
about the FCB, consult Appendix E 
of the DOS 2.00 Manual, or Chapter 
6 of the DOS 2.10 Technical Refer­
ence Manua/. 

The first step in backing up 
DEBUG is to load another copy of it 
into memory. Type N DEBUG. COM 
and press ENTER. (You need to 
include the .COM extension be­
cause DEBUG doesn't make any 
assumptions about the file type.) 
DEBUG responds with another hy­
phen. Next, type L and press EN­
TER. The disk drive whirs, and then 
another hyphen appears. You've 
loaded a second copy of DEBUG. 

Remove the Supplemental Pro­
grams disk. Replace it with a for­
matted disk that you'll be using for 
ML programs. Type Wand press 
ENTER. The drive comes on again, 
and then DEBUG displays the mes­
sage "Writing 2E80 bytes" and the 
hyphen prompt. You now have a 
copy of DEBUG.COM on your ML 
disk. 

A Sample Program 
Let's try assembling a program with 
DEBUG. Start by typing A 100 to 
start assembling at address 100H. 
(IBM programmers generally de­
note hexadecimal numbers by ap­
pending an H to the number. All 
input and output with DEBUG is 
expressed in hexadecimal.) DEBUG 
responds with xxxx:OlOO, where 
xxxx is a four-digit hexadecimal 
number. This number is the current 
value of the code segment register. 
It's of minor importance right now 
and will be discussed in detail later. 

Now type in the following pro­
gram. DEBUG displays the memory 
address of each instruction for you. 
All you need to enter are the 
instructions. 

MOV AH,09 
MOV DX,109 
INT 21 
INT 20 
DB ''HELLO THERES" 

Press ENTER to leave the as­
sembler. This program is the ML 
equivalent of everyone's first 
BASIC program: 

10 PRINT "HELLO THERE" 

The ML version looks quite a 
bit longer, but it would be even 
more involved if it weren't for the 
INT 2lH instruction, which calls a 
DOS function routine (Print String) 
by executing a software INTerrupt. 
Before calling this routine, the pro­
gram takes two preparatory actions. 
The first instruction loads the AH 
register (an internal 8088 register) 
with the value 9. In 8088 machine 
language, instructions with two 
operands like MOV AH,09 operate 
from right to left-just as A~9 in 



BASIC moves the value 9 into the

variable A. You specify the destina

tion operand first, then the source

operand. This might seem a little

backwards, but it's a common con

vention and you'll soon adjust to it.

AH is the high (most signifi

cant) byte of AX, the 16-bit (two-

byte) accumulator register of the

8088. When a program calls Inter

rupt 21H, the value in AH indicates

the function you're asking DOS to

perform. Function 9, Print String,

displays a string on the screen,

starting with the character at the

address contained in the DX regis

ter and ending with the character $.

The second instruction moves the

address 109H into the DX register.

The last instruction, INT 20H, ends

the program by returning control to

the program that called it—in this

case, DEBUG.

Finally, we create the string we

want to print using DB, a pseudo-

opcode {pseudo-op). When the as

sembler sees a pseudo-op such as

DB, it performs a function instead

of generating code. This particular

pseudo-op tells the assembler to

store bytes of data in memory, be

ginning at the current location. The

data can be either a list of hexadeci

mal numbers between 00 and FF,

separated by spaces or commas, or

a quoted string, as shown above. If

the data is a string, the ASCII code

for each character is entered in

memory. The dollar sign at the end

of the string is very important.

Without this delimiter, the Print

String function will keep printing

whatever bytes it happens to find in

memory following the message. It

might be a long time before it

comes across a $ and stops.

8088 Memory Addressing

Now that the program is in memo

ry, we can use the disassembler to

examine it. Type U for Unassemble,

and DEBUG displays several rows

of text on the screen (the number of

rows differs between 40- and 80-

column displays). Notice that the

disassembled code is aligned in

four columns. The first column

shows the address of each instruc

tion as two four-digit hexadecimal

numbers separated by a colon, just

as was displayed when you entered

the program. The first four-digit

number is the current value of the

code segment register mentioned

before, and the second is the value

of the instruction pointer. To under

stand why two registers are needed

to point to a single memory location

requires some understanding of the

8088's addressing scheme.

The 8088 microprocessor can

access up to one megabyte (1024K)

of memory using 20-bit addresses.

However, for compatibility with

older Intel processors, the 8088 has

only a 16-bit instruction pointer.

Because a 16-bit (four hexadecimal

digit) register can only have values

between 0 and 65,535, another reg

ister, the code segment register, is

needed to address the entire

1,048,576 bytes allowed by the

8088. The code segment register is

also a 16-bit register, but instead of

addressing individual bytes, it

points to blocks of 16 bytes, called

paragraphs. Any five-digit hexadec

imal address that ends in a zero is

the beginning of a paragraph. For

example, the byte of memory at

5D320H is at the beginning of the

paragraph addressed by a segment

register containing 5D32H.

The code segment register

points to the first paragraph of a

64K block of memory called the

code segment (CS). There are three

other segments, the data segment

(DS), stack segment (SS), and extra

segment (ES), plus a register that

points to the beginning of each. In

simple programs, however, all the

segment registers usually have the

same value as CS. To find the next

byte of code to be fetched, the value

in the instruction pointer is added

to the address of the beginning of

the code segment. The physical ad

dress of this byte can be found with

this formula:

Physical Address = IP+ (CS*16)

The effect of organizing mem

ory this way is that a programmer

doesn't have to know where the

program will be loaded. When DOS

loads a .COM program, it starts the

code segment at the beginning of

any available paragraph in memo

ry. The program is loaded at an

offset of 100H bytes above the start

of the segment and the instruction

pointer is set to 100H. The four

segment registers, CS, DS, SS, and

ES, all point to the start of the code

segment.

The second instruction of the

example program moves an ad

dress, 109H, into DX. This address

is an offset into the current data

segment. The string to be printed is

located at an offset of 109H only if

the data segment register is equal to

the code segment register and the

program starts at offset 100H. In

practice, the CS register is rarely

changed except by DOS and needs

little or no attention in most

programs.

Displaying Binary Code

The second column of the disas

sembled listing on the screen con

tains four- or six-digit hexadecimal

numbers. These are the contents of

the memory locations, the binary

code which the 8088 can execute.

Notice that the first MOV instruc

tion is one byte shorter than the

second. The first instruction only

loads half of a 16-bit register (AH is

the upper half of AX), so the data

occupies one byte, but the second

MOV loads all of DX, which takes

two bytes of data (a word).

The third column shows the

mnemonics—symbolic names for

each opcode instruction. The fourth

column displays the operands. This

program consists of four opcodes:

two MOV instructions followed by

two INT instructions. Notice that

the DB pseudo-op doesn't show up

in a disassembly. Instead of dis

playing your characters, DEBUG

tries to convert the string into as

sembler mnemonics, and therefore

prints several meaningless instruc

tions. DEBUG is frequently fooled

this way because program instruc

tions and data are both stored as

binary bytes. DEBUG has no way of

knowing where the program ends

and the data begins.

If you type another U, DEBUG

continues to disassemble and dis

play the next 16 or 32 bytes in

memory (depending on your screen

width). Since the program is only

21 bytes long, DEBUG starts dis

playing part of itself, still in memo

ry from when you copied it. Type U

100 to disassemble from the begin

ning of your program again, DE-

BUG's U command also accepts

both starting and ending addresses

if you separate them with a space.

It's a good idea to save your

program on disk before running it.
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BASIC moves the value 9 into the 
variable A. You specify the destina­
tion operand first, then the source 
operand. This might seem a little 
backwards, but it's a common con­
vention and you' ll soon adjust to it. 

AH is the high (most signifi­
cant) byte of AX, the 16-bit (two­
byte) accumulator register of the 
8088. When a program calls Inter­
rupt 21H, the value in AH indicates 
the function you're asking DOS to 
perform. Function 9, Print String, 
displays a string on the screen, 
starting with the character at the 
address contained in the OX regis­
ter and ending with the character $. 
The second instruction moves the 
address lO9H into the OX register. 
The last instruction, INT 20H, ends 
the program by returning control to 
the program that called it-in this 
case, DEBUG. 

Finally, we create the string we 
want to print using DB, a pseudo­
opcode (pselldo-op) . When the as­
sembler sees a pseudo-op such as 
DB, it performs a function instead 
of generating code. This particular 
pseudo-op tells the assembler to 
store bytes of data in memory, be­
ginning at the current location. The 
data can be either a list of hexadeci­
mal numbers between 00 and FF, 
separated by spaces or commas, or 
a quoted string, as shown above. If 
the data is a string, the ASCII code 
for each character is entered in 
memory. The dollar sign at the end 
of the string is very important. 
Without this delimiter, the Print 
String function will keep printing 
whatever bytes it happens to find in 
memory following the message. It 
might be a long time before it 
comes across a $ and stops. 

8088 Memory Addressing 
Now that the program is in memo­
ry, we can use the disassembler to 
examine it. Type U for Unassemble, 
and DEBUG displays several rows 
of text on the screen (the number of 
rows differs between 40- and 80-
column displays). Notice that the 
disassembled code is aligned in 
four columns. The first column 
shows the address of each instruc­
tion as two four-digit hexadecimal 
numbers separated by a colon, just 
as was displayed when you entered 
the program. The first four-digit 
number is the current value of the 

code segment register mentioned 
before, and the second is the value 
of the instruction pointer. To under­
stand why two registers are needed 
to point to a Single memory location 
requires some understanding of the 
8088's addressing scheme. 

The 8088 microprocessor can 
access up to one megabyte (1024K) 
of memory using 20-bit addresses. 
However, for compatibility with 
older Intel processors, the 8088 has 
only a 16-bit instruction pointer. 
Because a 16-bit (four hexadecimal 
digit) register can only have values 
between 0 and 65,535, another reg­
ister, the code segment register, is 
needed to address the entire 
1,048,576 bytes allowed by the 
8088. The code segment register is 
also a 16-bit register, but instead of 
addressing individual bytes, it 
points to blocks of 16 bytes, called 
paragraphs. Any five-digit hexadec­
imal address that ends in a zero is 
the beginning of a paragraph. For 
example, the byte of memory at 
5D320H is at the beginning of the 
paragraph addressed by a segment 
register containing 5D32H. 

The code segment register 
points to the first paragraph of a 
64K block of memory called the 
code segment (CS). There are three 
other segments, the data segment 
(OS), stack segment (SS), and extra 
segment (ES), plus a register that 
points to the beginning of each. In 
simple programs, however, all the 
segment registers usually have the 
same value as CS. To find the next 
byte of code to be fetched, the value 
in the instruction pointer is added 
to the address of the beginning of 
the code segment. The physical ad­
dress of this byte can be found with 
this formula: 

Physica l Address "" IP+(CS·16) 

The effect of organizing mem­
ory this way is that a programmer 
doesn't have to know where the 
program will be loaded. When DOS 
loads a .COM program, it starts the 
code segment at the beginning of 
any available paragraph in memo­
ry. The program is loaded at an 
offset of 100H bytes above the start 
of the segment and the instruction 
pointer is set to 100H. The four 
segment registers, CS, OS, SS, and 
ES, all point to the start of the code 
segment. 

The second instruction of the 
example program moves an ad­
dress, lO9H, into OX. This address 
is an offset into the current data 
segment. The string to be printed is 
located at an offset of 109H only if 
the data segment register is equal to 
the code segment register and the 
program starts at offset lOOH. In 
practice, the CS register is rarely 
changed except by DOS and needs 
lit tle or no attention in most 
programs. 

Displaying Binary Code 
The second column of the disas­
sembled listing on the screen con­
tains four- or six-digit hexadecimal 
numbers. These are the contents of 
the memory locations, the binary 
code which the 8088 can execute. 
Notice that the first MOV instruc­
tion is one byte shorter than the 
second. The first instruction only 
loads half of a 16-bit register (AH is 
the upper half of AX), so the data 
occupies one byte, but the second 
MOV loads all of OX, which takes 
two bytes of data (a word). 

The third column shows the 
mnemonics-symbolic names for 
each opcode instruction. The fourth 
column displays the operands. This 
program consists of four opcodes: 
two MOV instructions followed by 
two INT instructions. Notice that 
the DB pseudo-op doesn' t show up 
in a disassembly. Instead of dis­
playing your characters, DEBUG 
tries to convert the string into as­
sembler mnemonics, and therefore 
prints several meaningless instruc­
tions. DEBUG is frequently fooled 
this way because program instruc­
tions and data are both stored as 
binary bytes. DEBUG has no way of 
knowing where the program ends 
and the data begins. 

If you type another U, DEBUG 
continues to disassemble and dis­
play the next 16 or 32 bytes in 
memory (depending on your screen 
width). Since the program is only 
21 bytes long, DEBUG starts dis­
playing part of itself, still in memo­
ry from when you copied it. Type U 
100 to disassemble from the begin­
ning of your program again . DE­
BUG's U command also accepts 
both starting and ending addresses 
if you separate them with a space. 

It's a good idea to save your 
program on disk before running it. 
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If the program causes something

unexpected, like an infinite loop or

a complete system crash, it's nice to

have a copy saved. Then you can

load it and search for the error with

out typing the program again from

scratch.

As before, you need to tell DE

BUG the name of your file. Type N

HELLO.COM. Now there's one

more thing to consider: How many

bytes of memory should DEBUG

write to disk? When we used the W

command to copy DEBUG, it wrote

the same number of bytes that it

had loaded, but now we're saving a

new program which has never been

loaded. When DEBUG loads a file,

it stores the size of the file in the CX

register and the four least signifi

cant bits of the BX register. The

same registers are used when DE

BUG writes a file. So if your pro

gram is less than 65,536 bytes long

(most are), the BX register should

be set to zero.

To examine and change CX,

type R CX. DEBUG prints the con

tents of CX (probably 2E80H, left

over from copying DEBUG), then

prints a colon at the beginning of

the next line. You can press ENTER

to leave the value unchanged, or

type a new value. Since the new

program is 21 bytes long, type 15

(the hexadecimal equivalent of 21)

and press ENTER. Now type W to

write the program to disk. DEBUG

responds with the message "Writ

ing 0015 bytes," then returns the

prompt.

Running And Debugging

Now that your program is safe on

disk, run it by typing G and press

ing ENTER. The screen should dis

play HELLO THERE. Then DEBUG

prints "Program completed nor

mally" followed by its usual

prompt. If your program completed

but didn't print correctly, disassem

ble starting from 100H and check

that all instructions are correct. If

your program locked up the com

puter, reboot, restart DEBUG, and

thank yourself for saving the pro

gram. Reload the program with N

and L, then disassemble it to see

what it looks like. If you don't

know what's wrong, one technique

is to try setting a breakpoint. This

halts the program at a predeter

mined point so you can check the

contents of the registers.

For instance, to make the pro

gram stop before the INT 20H in

struction, you can set one or more

breakpoints. To set a breakpoint,

type G followed by the addresses of

one or more instructions in your

program. If you set more than one

breakpoint, separate the addresses

with spaces. The program begins

executing, but stops when the in

struction pointer equals the address

of a breakpoint. DEBUG displays

the contents of all registers and

flags and disassembles the instruc

tion at the breakpoint (the instruc

tion pointed to by the instruction

pointer, the next instruction to be

executed). Type G to restart the

program at the instruction that the

instruction pointer references.

If you stopped your program

with a breakpoint but want to re

start it from the beginning, type G

= 100. DEBUG sets the instruction

pointer to 100H (or whatever ad

dress you specify) before starting.

You can also set both the starting

address and one or more break

points. Just include the breakpoint

addresses on the same command

line, separating them from the

starting address and each other

with spaces.

Keep this in mind: Before DE

BUG executes a G command, it

saves the values of all the registers,

including the instruction pointer. If

the program runs normally, and

completes by executing INT 20H,

DEBUG restores all the registers.

This is great if your program runs

all the way from beginning to end.

You just type G and your program

runs again. If, however, your pro

gram has just completed after being

restarted from a breakpoint, the in

struction pointer now points to the

location where the breakpoint was

set. Typing G starts it from the

breakpoint again. To run the pro

gram from the beginning, type G

= 100.

Learning More About

DEBUG

You've now used DEBUG to load

and store program files, to assemble

and disassemble a new machine

language program, and to execute a

program. Some other useful com

mands we don't have room to cover

are D (Dump), which displays the

contents of a block of memory as

hexadecimal numbers and ASCII

characters; E (Enter), to examine

and change the contents of individ

ual memory locations; and T

(Trace), which executes an ML pro

gram one instruction at a time, dis

playing all registers and flags

between instructions.

As you learn more about 8088

machine language, you'll find DE

BUG a big help in testing your pro

grams. Though you might use a

separate assembler when your pro

grams get larger, DEBUG remains

useful for testing and modifying the

assembled programs. If you want to

know more, there is a complete de

scription of each DEBUG command

in Chapter 12 of the DOS 2.00 Man

ual and Chapter 8 of the DOS 2.10

Manual. Information on the DOS

functions and interrupts can be

found in Appendix D of the DOS

2.00 Manual and Chapter 5 of the

DOS 2.10 Technical Reference Man

ual. To learn more about machine

language programming on the IBM

PC and PCjr, see COMPUTED Be

ginner's Guide to Machine Language

on the IBM PC & PCjr. " <§
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If the program causes something 
unexpected, like an infinite loop or 
a complete system crash, it's nice to 
have a copy saved. Then you can 
load it and search for the error with­
out typing the program again from 
scratch. 

As before, you need to tell DE­
BUG the name of your file. Type N 
HELLO.COM. Now there 's one 
more thing to consider: How many 
bytes of memory should DEBUG 
write to disk? When we used the W 
command to copy DEBUG, it wrote 
the same number of bytes that it 
had loaded, but now we're saving a 
new program which has never been 
loaded. When DEBUG loads a file, 
it stores the size of the file in the CX 
register and the four least signifi­
cant bits of the BX register. The 
same registers are used when DE­
BUG writes a file. So if your pro­
gram is less than 65,536 bytes long 
(most are), the BX register should 
be set to zero. 

To examine and change CX, 
type R CX. DEBUG prints the con­
tents of CX (probably 2E80H, left 
over from copying DEBUG), then 
prints a colon at the beginning of 
the next line. You can press ENTER 
to leave the value unchanged, or 
type a new value. Since the new 
program is 21 bytes long, type 15 
(the hexadecimal equivalent of 21) 
and press ENTER. Now type W to 
write the program to disk. DEBUG 
responds with the message "Writ­
ing 0015 bytes," then returns the 
prompt. 

Running And Debugging 
Now that your program is sa fe on 
disk, run it by typing G and press­
ing ENTER. The screen should dis­
play HELLO THERE. Then DEBUG 
prints "Program completed nor­
mally " followed by its usual 
prompt. If your program completed 
but didn 't print correctly, disassem­
ble starting from 100H and check 
that all instructions are correct. If 
your program locked up the com­
puter, reboot, restart DEBUG, and 
thank yourself for saving the pro­
gram. Reload the program with N 
and L, then disassemble it to see 
what it looks like. If you don' t 
know what's wrong, one technique 
is to try setting a breakpoint. This 
halts the program at a predeter­
mined point so you can check the 
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contents of the registers. 
For instance, to make the pro­

gram stop before the INT 20H in­
struction, you can set one or more 
breakpoints. To set a breakpoint, 
type G followed by the addresses of 
one or more instructions in your 
program. If you set more than one 
breakpoint, separate the addresses 
with spaces. The program begins 
executing, but stops when the in­
struction pointer equals the address 
of a breakpoint. DEBUG displays 
the contents of all registers and 
fl ags and disassembles the instruc­
tion at the breakpoint (the instruc­
tion pointed to by the instruction 
pointer, the next instruction to be 
executed). Type G to restart the 
program at the instruction that the 
instruction pointer references. 

If you stopped your program 
with a breakpoint but want to re­
start it from the beginning, type G 
~ 100. DEBUG sets the instruction 
pointer to 100H (or whatever ad­
dress you specify) before starting. 
You can also set both the starting 
address and one or more break­
points. Just include the breakpoint 
addresses on the same command 
line, separating them from the 
starting address and each other 
with spaces. 

Keep this in mind: Before DE­
BUG executes a G command, it 
saves the values of all the registers, 
including the instruction pointer. If 
the program runs normally, and 
completes by executing INT 20H, 
DEB UG restores all the registers. 
This is great if your program runs 
all the way from beginning to end. 
You just type G and your program 
runs again . If, however, your pro­
gram has just completed after being 
restarted from a breakpoint, the in­
struction pointer now points to the 
location where the breakpoint was 
set. Typing G starts it from the 
breakpoint again . To run the pro­
gram from the beginning, type G 
~100. 

Learning More About 
DEBUG 
You've now used DEBUG to load 
and store program files, to assemble 
and disassemble a new machine 
language program, and to execute a 
program. Some other useful com­
mands we don't have room to cover 
are D (Dump), which displays the 

contents of a block of memory as 
hexadecimal numbers and ASCII 
characters; E (Enter), to examine 
and change the contents of individ­
ual memo ry locations; and T 
(Trace), which executes an ML pro­
gram one instruction. at a time, dis­
playing all registers and flags 
between instructions. 

As you learn more about 8088 
machine language, you 'll find DE­
BUG a big help in testing your pro­
grams. Though you might use a 
separate assembler when your pro­
grams get larger, DEBUG remains 
useful for testing and modifying the 
assembled programs. If you want to 
know more, there is a complete de­
scription of each DEBUG command 
in Chapter 12 of the DOS 2.00 Man­
ua l and Chapter 8 of the DOS 2.10 
Manual . Information on the DOS 
functions and interrupts can be 
found in Appendix D of the DOS 
2.00 Manual and Chapter 5 of the 
DOS 2.10 Technical Reference Man­
ual. To learn more about machine 
language programming on the IBM 
PC and PCjr, see COMPUTE!'s Be­
ginner's Guide to Machine Language 
on th e IBM PC & PCjr. © 
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Save-With-Replace:
Debugged At Last

Part 2

Last month, Part 1 proved that a long-

suspected bug in the Commodore

Save-with-Replace command really

exists. Using a program that demon

strated the bug on a 1541 disk drive,

the article showed how disks can be

scrambled when files are scratched

and rezcritten with Save-with-Replace.

The article also offered a brief expla

nation of the bug and how to avoid it.

This month, Part 2 examines the

Save-with-Replace bug in greater de

tail for technically advanced readers.

The author is the president of Quan

tum Software, which produces the

Peek a Byte disk utility for the Com

modore 64.

What actually causes the Save-

with-Replace bug? When and how

does it occur and is there a fix for it?

We have performed extensive test

ing to determine exactly how the

bug happens. As explained last

month, we've determined that the

bug is avoidable if the drive num

ber (drive 0) is specified in all disk

commands. If you don't always

specify drive 0, the bug occasional

ly bites, That's significant infor

mation in itself—but we wanted to

know why.

DOS Thievery

First, we should note that although

the SAVE{5) command deletes a

disk file and saves a replacement in

a single operation, it works differ

ently than if you issued separate

SCRATCH and SAVE commands.

SAVE@ calls entirely different

DOS routines—the SCRATCH and

SAVE are executed as part of a con-

P.A. Sloymaker

tinuous procedure, and the SAVE@

command therefore requires that

more drive buffers be available.

DOS V2.6 has five internal

buffers, numbered 0 to 4. These

buffers start at memory pages $300,

£400, $500, $600, and $700, respec

tively. Normally an image of the

disk's BAM (block availability map)

is stored in the page at $700, an

image of the directory sector in use

is stored at $600, and the other

three buffers are available for file

use. As long as a buffer is active, it

cannot be used for anything else. If

DOS has assigned an internal chan

nel to the BAM at $700, then trying

to open a direct channel to buffer 4

(from BASIC: OPEN 2,8,2,"#4") will

produce a 70,NO CHANNEL,00,00

error.

Similarly, DOS assigns chan

nels and buffers to the directory

sector and file sectors which are

being read or written. Normally

DOS assigns two read or two write

channels and uses only three of the

five buffers. The SAVE@ com

mand, however, requires all five

buffers—two read, two write, and

the BAM. If DOS can't find a free

buffer, it tries to steal an assigned

but inactive buffer. This thievery

causes the SAVE@ command to oc

casionally fail—for reasons which

will be discussed shortly.

Why does omitting the drive

number in disk commands cause

DOS to steal a buffer? When a file is

opened or loaded via the OPEN

routine ($D7B4), DOS searches the

internal director)' to look for the

specified filename (DOS routine

names and addresses in this article

conform to those listed in Inside

Commodore DOS, Datamost, 1984).

ONEDRV ($C312) determines

whether a drive was specified.

OPTSCH ($C3CA) assigns a default

or specified drive for each file in the

command, and also calls AUTOI

($C63D). AUTOI reads the BAM of

the disk in the specified drive, and

also tries to initialize drive 1 if no

drive was specified. Usually buffer

3 ($600) is allocated for the phan

tom drive 1 BAM, and a Bl SEEK

command is issued to the disk con

troller. This results in an internal

DRIVE NOT READY error in the

disk controller. The error is trapped

by AUTOI but not reported outside

the disk drive. This leaves buffer 3

allocated but inactive. FFST

($C49D) then reads the directory

and tries to find the file.

The reason this inactive buffer

assignment is important is that the

SAVE@ command requires all five

buffers, but only four are now

available. Whenever DOS needs to

allocate a buffer, it calls GETBUF

($D28E). If one is not free, GETBUF

tries to steal an inactive one by

calling STLBUF ($D339). If the

drive number is always specified

and no direct access buffers are al

located, STLBUF is never called.

We verified this by modifying GET

BUF after copying DOS onto an

EPROM (Eraseable-Programmable

Read Only Memory). If a channel

can't be stolen, then a NO CHAN

NEL error occurs. But if STLBUF is

called, the SAVE@ bug sometimes

occurs.

Stealing The Wrong Buffer

STLBUF can be called several times

during a SAVE@ command. The
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Save-With-Replace: 
Debugged At Last 

Last month, Part 1 proved that a long­
suspected bug in th e Commodore 
Save-witll-Replace commalld really 
exists. Using a program that demoll ­
strated the bug on a 1541 disk drive, 
th e article showed how disks can be 
scrambled when files are scratched 
alld rewritten with Save-with-Replace. 
The article also offered a brief expla­
natioll of the bug and II ow to avoid it. 
This month, Part 2 examines th e 
Save-with -Replace bug ill greater de­
tail fo r techn ically advanced readers. 
The author is the presidellt of Quan­
tum Software, wh ich produces th e 
Peek a Byte disk utility fo r the Com­
modore 64. 

What actually causes the Save­
with-Replace bug? When and how 
does it occur and is there a fix for it? 
We have performed extensive test­
ing to determine exactly how the 
bug happens. As explained last 
month, we've determined that the 
bug is avoidable if the drive num­
ber (drive 0) is specified in all disk 
commands. If you don't always 
specify drive 0, the bug occasional ­
ly bites. That's significant infor­
mation in itself-but we wanted to 
know why. 

DOS Thievery 
First, we should note that although 
the SAVE@ command deletes a 
disk file and saves a replacement in 
a single operation, it works differ­
ently than if you issued separate 
SCRATCH and SAVE commands. 
SAVE@ calls entirely different 
DOS routines- the SCRATCH and 
SAVE are executed as part of a con-

Part 2 
PA Slaymaker 

tinuous procedure, and the SAVE@ 
command therefore requires that 
more drive buffers be available. 

DOS V2.6 has fi ve internal 
buffers, numbered 0 to 4. These 
buffers start at memory pages $300, 
$400, $500, $600, and $700, respec­
tively. Normally an image of the 
disk 's BAM (block availability map) 
is stored in the page at $700, an 
image of the directory sector in use 
is stored at $600, and the other 
three buffers are available for file 
use. As long as a buffer is active, it 
cannot be used for anything else. If 
DOS has aSSigned an internal chan­
nel to the BAM at $700, then trying 
to open a direct channel to buffer 4 
(from BASIC: OPEN 2,8,2,"#4") will 
produce a 70,NO CHANNEL,OO,OO 
error. 

Similarly, DOS assigns chan­
nels and buffers to the directory 
sector and file sectors which are 
being read or written . Normally 
DOS assigns two read or two write 
channels and uses only three of the 
five buffers. The SAVE@ com­
mand, however, requires all five 
buffers-two read, two write, and 
the BAM. If DOS can't find a free 
buffer, it tries to steal an assigned 
but inactive buffer. This thievery 
causes the SAVE@ command to oc­
caSionally fail - for reasons which 
will be discussed shortly. 

Why does omitting the drive 
number in disk commands cause 
DOS to steal a buffer? When a file is 
opened or loaded via the OPEN 
routine ($D7B4), DOS searches the 
internal directory to look for the 
specified filename (DOS routine 
names and addresses in this article 
conform to those listed in Inside 

Commodore DOS, Datamost, 1984). 
ONEDRV ($C312) determines 
whether a drive was specified. 
OPTSCH ($C3CA) assigns a ·default 
or specified drive for each file in the 
command, and also calls AUTOI 
($C63D). AUTOI reads the BAM of 
the disk in the specified drive, and 
also tries to initialize drive 1 if no 
drive was specified. Usually buffer 
3 ($600) is allocated for the phan­
tom drive 1 BAM, and a B1 SEEK 
command is issued to the disk con­
troller. This results in an internal 
DRIVE NOT READY error in the 
disk controller. The error is trapped 
by AUTOI but not reported outside 
the disk drive. This leaves buffer 3 
allocated but inactive . FFST 
($C49D) then reads the directory 
and tries to find the file . 

The reason this inactive buffer 
assignment is important is that the 
SAVE@ command requires all five 
buffers, but only four are now 
available. Whenever DOS needs to 
allocate a buffer, it calls GETBUF 
($D28E). If one is not free, GETBUF 
tries to steal an inactive one by 
calling STLBUF ($0339). If the 
drive number is always speCified 
and no direct access buffers are al­
located, STLBUF is never called. 
We verified this by modifying GET­
BUF after copying DOS onto an 
EPROM (Eraseable-Programmable 
Read Only Memory). If a channel 
can't be stolen, then a NO CHAN­
NEL error occurs. But if STLBUF is 
called, the SAVE@ bug sometimes 
occurs. 

Stealing The Wrong Buffer 
STLBUF can be called several times 
during a SAVE@ command. The 
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THE CMO ADVANTAGE HOME COMPUTERS MODEMS

I

^ THE BEST PRICES!

s Next day shipping on all in stock

items.

*■ Free easy access order inquiry.

*- Orders from outside

Pennsylvania and Nevada save

state sales tax.

>-■ Free techmcial support with our

factory trained technical staff.

*- There is no limit and no deposit

on C.O.D. orders.

^ There's no extra charge tor

using your credit card Your card

is not charged until we ship,

s No waiting period lor cashiers

checks.

*■ We accept purchase orders from

qualified corporations. Subject to

approval.

r> Educational discounts available

to qualified institutions.

*> FREE CATALOG MEMBERSHIP

ORDER LINE

1-800-233-8950
In PA 1-800-242-4215

CUSTOMER SERVICE

& TECH SUPPORT

1-717-327-1450

Dept. A211

Computer Mail Order

Dept. A211

477 East Third Street

Williamsport, PA 17701

/EER DIRECT fMFMETI'JG ASSOCIATION

CREDIT CARDS

SHIPPING™"
Add 3°/o. minimum S5.00 shipping

and handling on all orders. Larger

shipments may require additional

charges

All items subiect to availability and

price change

Returned shipments may be sub

ject to a restocking fee.

0

1-800-268-3974
Ontario/Quebec

1-800-268-4559
Other Provinces

1-416-828-0866
In Toronto

TELEX: 06-218960

2505 Dunwin Drive,

Mississauga, Ontario
Canada L5L1T1

All prices shown are for U.S.A.

orders.

Call The Canadian Office for

Canadian prices.

ATARI
130XE (128K) CALL

520ST (512K) CALL

800XL 64K CALL

350 Interface S119.00

1010 Recorder S49.99

1050 Disk Drive S169 00

1025 Dol Matrix Printer ..$199.99

1027 Leiler Duality Printer $269 99

1030 Direct Connect Modem. S59 99

APPLE

APPLE Me CALL

APPLE lie CALL

MaelNTOSH CALL

lie LCD Display CALL

fs commodore

C12H Computer S299.00

C1571 (Disk Drive lor C12B) SNEW

C1902 {RGB 13" MonMor lor C1ZB).,..SNEW

C1670 (MotJsm lor C126) SHEW

Commodore Plus 4 S199.00

CBM 64 S149.00

C1541 Disk Drive $199.00

C1530 Dataselte.... S39.99

M-801 Dot Matrix Printer $169.00

MCS 903 Dot Matrix S179.00

C1702 Color .Monitor $189.00

C1660 Auto Modem ...S59.99

DPS 1101 Daisy Printer S339.00

PORTABLE COMPUTERS

B036 Atari Writer S29.99

Slar Raiders S4.99

Missile Command S4.99

Defender M $4.99

Galaxian 9*9. S4.99
Dig Dug ^ ve£..' $4.99
Donkey Kong .....$4.99

Joust $4.99

Eastern Front $4.99

BOARDS FOR ATARI

Axlon 32K $39.99

Axlon 48K (400) 369.99

Axlon 128K $269.99

Bit 3 Full View 80 S169.00

Macintosh Software

Lotus Jazz CALL

Microsoft Excel CALL

Microsoft Business Pak . $375 00

Living Vldaotaxt

ThirtkTank 512 .. . $159 00

Manhattan Ready. Set. Go . ..$79 99

Crelghlon Dovolopmont

Mac Spell 369.99

Monogram Dollars & Sense....£99.99

Peachtree Back to Basics - GLS109 00

PFS File S Report (New Vetsion)$129.00

Silicon Boaeh AirDorn S25.99

Professional Software

Fleet System II w/Spell.- S49.99

Trivia Fever S29.99

Word Pro 4 Plus/5 Plus each...S239.00

Info Pro S179.00

Administrator S399.00

BRODERBUND

The Print Shop. S29.99

File (64) ™ $59.99

Report (64) $49.99

SATTQWSGjKLLM.1

PaperClip w/Spell Pack $79.99

The Consultant DBMS $69.99

Bus Card II $139.00

80 Col Display S129.00

-llNCHOR
VolksmodBm $59.99

Volksmodem 300/1200 $189.99

Mark XII (1200 Baud) $259.00

Signalman Express $299.00

Lightning 2400 Baud $399.00

CD Hayes
Smartmodem 300 $139.00

Smartmodem 1200 S3B9.00

Smartmodem 1200B... $359.00

Smartmodem 2400... $629.00

Micromodem Me S149.00

Smart Com II $89.99

Chronograph $199.00

Transet 1000... S309.00

AET
Reach 12C0 Baud HaM Card S399.00

m* miCROBITS
MPP-1000E AD/AA (Atari). . . S79.99

MPP-1064 AD/AA (C-64) S69.99

Novationfll

Smart Cat Plus $319.00

J-Cal S99 99

Novation 2400 CALL

Apple Cat II $229.00

212 Apple Cat II $379 00

Apple Cat 212 Upgrade $229.00

Macmodem $319.00

Ouadmodem II

300/1200 $339.00

300/1200/2400 $499.00

TELELEARNINO

C64 300 Baud (Closeout) $39.99

GRAPHICS

IBM S89.99

Apple/Franklin.,. S79.99

■Polaroid

Palette $1299.00

DISKETTES DRIVES

LTM PACKARD

41CV .$189 99

41CX S249 99

HP 71B $419.99

HP 11C S62 99

HP 12C/15C/16C S89 99

HP 75D $949.00

HPIL Module S98 99

HPIL Cassene or Printer. . S359 99

Card Reader S143 99

Extended Funclion Module.. . S63 99

Time Module S63 99

We stock the full lino of

HP calculator products

SEC

PC-8401 CALL

PC-8201 Ponable Computer. S289 00

PC-8231 Disk Drive S599 00

PC-8221A Thermal Printers.. 5149 00

PC-8291A Daia Recorder. S99 99

PC-B201-06 8K RAM Chips. . .$105 00

SHARP

PC-1350 S159 99

PC-1261 3159.99

PC-1260 S109 99

PC-1500A S165 99

PC-I250A . . .. SBB 99

CE-125 Primer/Cassette. S128 99

CE-150 Color Printer Casseite.S171.99

CE-161 16K RAM S134 99

maxell
3'A" SS/DD $39.99

3W" DS/DD S54.99

5W" MD-1 iWHardcase $17.99

S»" MD-2 w/Hardcase $23 99

5W" MD-2-HD lor AT S44.99

*J Vcrbdlim.
5V1" SS'DD 521 99

5tt" DS/DD . $29 99

Disk Analyzer . . $24 99

Elephant SW" SS/SD . ..S13.99

Elephant 5W" SS/DD $15.99

Elephant 5W" DS/DD 516.99

Elephant Premium DS/DD 523.99

rw

5W" DS/DD Floppy Disks

(Box or 10) S25 99

DISK HOLDERS

INNOVATIVE CONCEPTS

Flip-in-Fiie 10 53.99

Flip-in-File 50 317.99

Flip-in-File 50 w/lock S24.99

Flip-m-File (400/800 ROM) $11.99

AMARAY

50 Disk Tub 5V*" $9.99

30 Disk Tub 316" $8.99

PC Stor.

HARD

ALUOV

Q)tA»

CALL

5 rr.eg Removable/tnternal S1399 00

10 meg Fued/lnternal S1249 00

15 neg 5 Removacle/10 Fixed 52149.00

25 meg 5 Remova0le/20 Fixed $2499 00

10 meg Bernoulli Box 31999.00

20 meg Bernoulli Box $2599.00

5 meg "MacNoulli" S1499.00

Uji TALLGBASS

IffM TICHNOLOOIIS

12, 25, 35. 50, 80 meg (PC)

Irom $1499.00

FLOPPY

AtanGT W^.I $219.00
C-64 GT $229.00

A1.5 Apple ^f^?7~ .....3179.00
A2 Apple S179.00

35Z;--.>5
SD1 C-64 Single $219.00

SD2 C-64 Dual $469.00

landon
320K 5tt" (PC) 5119.00

TEAC

320K 5tt" 3109.00

.,.. THE BEST PRICES! 

... Next day shipping on all in stock 
items. 

.,.. Free easy access order inquiry. 

.,.,. Orders from outside 
Pennsylvania and Nevada save 
slale sales tax . 

... Free lechnicial supPO" with our 
lactory trained technical stall. 

.,.,. There is no limit and no deposit 
on C.O.D. orders. 

... There's no ex ira charge lor 
using your credit card. Your card 
is nol charged until we ship. 

... No walling period lor cashiers 
checks. 

.,.,. We accept purchase orders from 
qualified corporations. Subject to 
approval. 

" Educatlonat discounts available 
to qualified institutions. 

.,.,. FREE CATALOG MEMBERSHIP. 

1·800·233·8950 
In PA 1-800-242-4215 

CUSTOMER SERVICE 
& TECH SUPPORT 

1-717-327-1450 

Dept. A211 
477 East Third Street 

Will iamsport, PA 17701 

~ 
I.IEMeER OIRfCT MARI<E"Tl NG ASSOCIAnC/'-

CREDIT CARDS 

i VISA : a.,1 
13:::1 I~ 

'SHIPPING-= 
Add 3% , minimum S5.00 shipping 
and handling on all orders. larger 
shipments may require addilional 
charges. 
All items Subject to availability and 
price change. 

1·800·268·4559 
Other Provinces 

1·416·828·0866 
In Toronto 

TELEX: 06·218960 
2505 Dunwin Drive, 

Mississauga, Ontario 
Canada L5L1T1 

AU prices shown are lor U.S.A. 
orders. 
Call The Canadian Office lor 
Canadian prices. 

130XE (128KJ . .. ........ .. . .. .. . , .. ,CALL 
520ST 1512K} ..................... .. CALL 

800XL 64K ...... . 
850 Interlace. 
1010 Recorder ... 
1050 Disk Orlve 

CAll 
......... 5119.00 

......... 549.99 
.......... 5169.00 

Star Raiders 
Missile Command .. 

...... 54.99 
........... 54.99 

Defender... ...... ~\i ..... .. 54 .99 
Galaxian ............... ~e"gl9 \ ........ 54.99 
Dig Dug ............ -tt'fl' \l"~~ .......... 54.99 
Donkey Kong ...... 54.99 
Joust. .$4.99 
EaSlern Fron!.. .... .. ....... 54.99 

BOARDS FOR ATARI 

......... $59.99 
Volksmodem 300/1200... . .. SI89.99 
Mark XII (1200 Baud) .S259.OO 
Signalman E~press........ . ... S299.00 
L1ghlning 2400 Baud .. $399.00 

illHayes 
Smanmodem 300....... . .. SI39.oo 
Smanmodem 1200..... . .. S389.00 
5manmodem 12ooB. . .......... S3S9.OO 

A~lon 32K... . ...... 539.99 5mar1modem 2400 ............. S629.00 
AKion 46K (400). . .. .. 569.99 MICfomodem lie ............ 5149.00 

1025 DOl Mat ri ~ Printer .......... SI99.99 A~lon 128K... . ........ S269.99 Smat1 Com II.. .. 589.99 
1027 Leuer Quality Printer .... S269.99 Chronograph .. .$199.00 
1030 Direct Connect Modem SS999 Bit 3 Full View 80........... . .... SI69.00 
1-----------~---------------4 Transet 1000 ...... 5309.00 

APPLE 

I"E]- . j I ,.,; :~ 
i . 
~ 

A5T 
Reach 1200 Baud Hall Card .. $399.00 

Macintosh Software 
Lot",. Jazz.. . . ... ........ CALl 
Mleroloft Excel. . . ............. CAlL nw mlCROBITS 
Mlcroloft Business Pak .. ..... S375.00 MPP·IOOOE AOIAA (Atar i) ......... 579.99 

LI,,'ntil Vld.ale Jit MPP·l064 AO/AA IC·64) ......... 569.99 

INovalion$ 
M.nh.U.n Ready. Sel, Go ... 579.99 
Cr.lghton Development Sm8n Cat Plus...... . .......... $319.00 

Mac Spell.. ....................... 569.99 J·Clt ....... .. ... 599.99 

Thlnl<Tank 5 t2 . . . 5159.00 

Mon ogr.m Oollars & Sense . .. 599.99 Novallon 2400...... . .... CALL 
........ CALL P •• ehtr.e Back to BasIcs, GLSI09.oo Apple Cat II ......... S229.00 

................ CALL PFS Flle& Repen (New VerSlon)SI29.00 212 Apple Cal II.. . .. ... $379.00 
MaciNTOSH CALL Silic on Be . c h AlrDOrn. .. ..... 52599 Apple Cat 212 Upgraae .... S229.00 

1-"='~l=C=D~D~':'P:":Y=::...:::...:_==.C~A~l=L::"': _____________ 4 Macmodem .. . ..... $319.00 

(r.:: commodore 

t 128 COmpuler ............................. S299.00 
C1571 (DIsIt Orin lor CI28). . ..... SHEW 
C1902 (RGB \3" Manllar lor CI28) .... SNEW 
C1 670 (Modem lor C12I) ................. ,SNEW 

... SI99.00 
............ SI49.00 

CI541 Olsk Dnve. .5199.00 
CI530 DatlSe1le.. ..539.99 
M·801 Dot Matri ~ Printer .. . .. 5169.00 
MCS 803 Oot Matri~ .... ..$179.00 
C1702 Color .Monitor ............. SI89.oo 
CI660 Auto Modem .................. 559.99 
DPS 1101 Oaisy Printer .......... $339.00 

Professional Softwatt ~@ 
Fleet System II wISpell .... .......... 549.99 Ouadmodem II 
Tnvia Fever...... .. ................ 529.99 
Word Pro 4 PluslS Plus each .. 5239.00 
Inlo Pro .. 
Administ ralor .. 

. .... SI79.00 
....... 5399.00 

BRODERBUND 
Tne Print Shop .................. 529.99 

~ File (64) ................... . ....... 559.99 
Report (64) ...... .................... ..... 549.99 

..-!:t!00CL.I..CCD 
PaperClip wl5pell Pack.. . ...... 579.99 
The Consullant DBMS .... .......... S69.99 
Bus Card 11.. ...... .. . ............ SI39.00 
SO Col Display ... . . .... SI29.00 

30011200 ......... . . ........... 5339.00 
300/120012400 ...... 5499.00 

TELELEARNINQ 
C64 300 Baud ..... (Closeout) ..... S39 .99 

GRAPHICS 

Ql10ala 
IBM .. 
Apple/Franklin .... 

.. S89.99 

..579.99 

Palette .. . ........ 51299.00 

PORTABLE COMPUTERS DISKETTES DRIVES 
Fhfi'lo HEWLETT 
a,::ljI P A C KARD 

41CV 518999 
41CX 524999 
HP 71B 541999 
HPIIC 56299 
HP 12CIISClI6C 58999 
HP 750. .5949.00 
HPIL Module 59899 
HPIL Casse1le or Pontel. 535999 
Card Reader 5t4399 
E~lended FunChon Module . 56399 
Time Module 563 99 

We Ito c k th e '''''' line 01 
HP c.lc",l.tor prod"'ctl 

NEe 
PC-840l ......................... . 
PC·8201 Portable Computer 
PC·S231 DIsk Onve 
PC·8221A Thermat Pnnters 
PC·8281A Oala Recorder 
PC·6201·06 SK RAM ChiPS 

PC·1350 
PC·1261 
PC·1260 
PC·I500A 
PC·1250A 

SHARP 

CE·125 PunletlCaSSene 

. .... CALL 
528900 
S599 00 
5 149 00 

59999 
$10500 

S15999 
515999 
SI09 99 
516599 
::88 99 

512899 

maxllll 
3'h" 55/00 ... . ......... $39.99 
3'h" 05/00 . . ..... 554 99 
5\'. ' · MD· 1 w/Hardcase .......... SI7 99 
5V. " 1.10·2 wlHardcase ......... S23.99 
5V • . MD·2·HO lor AT ..... 54499 

,'J Verbalim. 
5 V. " SS/OO .. S21 99 
5'10 " DSiOD . 52999 
Olsk Analyzer S24 99 

Elephanl 5v,,' SS/SD.. . ........ SI3.99 
Elephant 5V'" SS/OO ..... .......... 515 99 
Elephanl 5V. ·· OS/OO. . .... 516.99 
Elephanl Premium 05100 ........ S23.99 

IBM 
5V. ·· DS/DO Floppy Disks 

(Bo~ 01 10) .......................... .. 525 99 

DISK HOLDERS 
INNOVATIVE CONCEPTS 

Fli p-in·File 10... . .................... 53.99 
FII p-in·Fiie 50... . ...... ............ SI7.99 
Fllp-in-File 50 wl10ck ..... S24.99 
FIlp-in·File (4001800 AOM) ........ 511.99 

50 Disk Tub 5V. " ..... ....... 59.99 
. .... ........ ... S8.99 

PC Stor 

HARD 

I!!M!Y 
CALL 

5 meg Removablellntemal $1399.00 
10 meg F I ~edll nte rnal 51249.00 
15 meg 5 RemovaolellO FI~edS2149 00 
25 meg 5 Removaole/20 FI~ed52<199 .00 

['MEGA · 
10 meg Bernoulli Bo~ ........... 51 999.00 
20 meg Bernoutl i BoK.. ......... 52599.00 
5 meg " MacNoull i·· .............. SI 499.00 

" 

.. uo .... n 
TlCHNOLOOtU 
(OoowoIll ~'O "'''''''' 

12 , 25,35, 50. 80 meg (PC) 
.............................. Irom 

FLOPPY 

iNDUS 
At~ ~~::::::::~::::: :':~ :::::::::::;~~:~~ I c .... " 

AI .5 Apple 
A2 Apple = l S i ; 

.. 5179.00 

.. 5 \79.00 

SOl C-64 Single ...................... 5219.oo 
SD2 (;.64 Dual ................ $469.00 

landDn 
320K sv. '. (PC). , ..................... $11 9.00 

TEAC 



300 Green $129.00

300 Amber S139.O0

310 Amber IBM-Plug S169.00

Color 300 Composite... S179.00

Color 500 Composite/RGB $389.00

Color 600 Hi-Bes (640x240) $399.00

Color 700 Hi-Res (720x240) $499.00

Color 710 Long Phosphor S579 00

Color 722 IBM Enhanced S579.00

12" Amber/Green Composite S99.99

12" Amber/Green TTL (ea.)$119.00

SEC
JB 1260 Green S59.99

JB 1201/1205 (ea.) S99.99

JB 1270 Green $139.00

JB 1275 Amber S149.00

JB 1280 G TTL/1285 A TTL $149.00

JC 1410 RGB $669.00

PRINCETON

MAX-12E Amber $169.00

HX-9 9" RGB S469.00

HX-9E Enhanced S519.00

HX-12 12" RGB S463.00

HX-12E Enhanced $559.00

SR-12 Hi-Res $599.00

SR-12 P Enhanced .S649.00

* IAX.A/V

115 12" Green Mono S119.00

116 12" Amber Mono S119.00

121 Green TTL $139.00

122 Amber TTL S149.00

420 Hi-Res RGB (IBM) $429.00

440 Ultra Hi-Res RGB $559 00

8400 Quadchrorne I $479.00

8410 Quachrome II $429.00

8420 Amberchrome $179.00

8500 Quad Screen $1499.00

ZVM 1220/1230 (ea.) S99.99

ZVM 1240 IBM Amber S149.00

ZVM 130 Color $269.00

ZVM 131 Color $249.00

ZVM 133 RGB'Cotor $429.00

ZVM 135 RGB/Color $459.00

ZVM 136 RGB/Color S599.00

INTERFACES

A5T
Multi \IO (Apple II).. $189 00

Mmuncu

Graphcard S79 99

Serial! Card $99.99

Microbuffer II + S169 0O

MicrobuUer 32K $189.00

Microfazer „ from $139.00

Efazer (Epson) from $79.99

<£Orange micro
Grappler CD (C64) S99.99

Grappler + (Apple) S89.99

Grappler 16K + (Apple) S159 00

DIGITAL DEVICES
Ape Face (Alan) $49.99

U-Pnnt A (Atari).... $54.99

U-A16^Buffer (Alan) $7-1.99

U-CaM Interlace (Alan) $39.99

U-Print C (C64) $49.99

P-16 Print Buffer $74.99

U-Print II Apple lie SB9.99

TVMAC

C64 Epson 559.99

C64 Okidala $59.99

C64 Star $57.99

PRINTERS

Canon
A40 CALL

LBP-8A1 Laser CALL

#CITIZEN
MSP-10 (80 col.) $279.00

MSP-15 (132 COl.) $399.00

MSP-20 (80 col.) $349.00

MSP-25 (132 col.) S509.0Q

crroH

Provxnter 7500 $219.00

Prownter 8510P S299 00

Prowriter 8510 NLQ S329.00

Prowrner 1550P S449.00

Starwriter 10-30 $459.00

corona

Lazer LP-300 S2799.00

DIABLO

D25 Daisywheel. S549.00

630-109 Daisywheel $1749.00

O80IF Daisywheel CALL

d*isywriter

2000 S749.00

EPSON
LX-80, LX-90, FX-85. FX-166

JX-80, DX-10, DX-20, SO 2000

HS-80. Homewrner 10, CALL

.JUKI

6000 Letter Quality CALL

6100 Letter Quality CALL

6300 Letter Quality CALL

8027 Transportable S299.00

2000 Series S699 00

3000 Series S1099 00

8000 Series S1449.00

ELF 360 S449.00

Pmwriter 560 5999.00

PC COMPATIBLES

84, 1B2. 192. 193. 2410 CALL

Okimate 10 (Specify C64/Aiari)S189.00

Okimate 20 (IBM) CALL

OLYMPIA

Needlepoint Dot Matrix $289.00

Compact HO $339.00

Compact 2 E369.00

Panasonic
KX1091 S259.00

KX1092 S389 00

KX1093 $479.00

Quarjjet S399.00

Quad Laser CALL

£»siLYEf

500 Letter Quality 5279.00

550 Letter Quality S419.00

770 Letter Quality $759.00

SG-10C (C64 Interlace) 5NEW

SB/SD/SG/SR Series CALL

Powertype Letter Quality CALL

Texas Instruments
T1850 S529.00

T1B55 5799.00

T1865 $1049.00

TOSHIBA
1340 (80 column) S589.00

P351 (132 column) $1149.00

IBM PC SYSTEMS

Configured to your

specification.

Call for Best Price!

IBM-PC, IBM-PC II, IBM-XT, IQM-AT

SOFTWARE FOR IBM

Electric Desk IBM-PC S199.00

A^HTOVTATCB
Framework 5369.00

dBase III S369.00
BBORlflflD

M[UtlT«MI

Tuibo Pascal 3.0 $49.99

Sidekick $39.99

CENTRAL POINT

Copy II PC-Backup 529.99

DECISION RESOURCES

Chartm aster S259.00

Signmaster S179.00

FOX S SELLER

Quickcode III.. S169.00

FUNK SOFTWARE

Sideways S39.99

® I lurvurd Software Inc.
Harvard Project Manager $209.00

Total Project Manager $269.00

Human Edge™
Communication EdgB S99.99

Management Edge Si 19.00

Negotiation Edge $139.00

Sales Edge S119 00

LIFETREE

Volkswriter Duiuxe $159.00

LIVING VIDEOTEXT

Think Tank S109.00

• Lotus
Symphony $439.00

1-2-3 5309.00

MECA SOFTWARE

Managing Your Money.. , $109.00

Crosstalk Xvi .,,.,.$89.99

Microstuf Remote .589.99

riafrfl i :«:;»::■'.■■ i

R:Base 4000.... $259.00

R:Base 5000 $399.00

Clout 2 0 S129.00

III MtcrePn
WordStar 2000 $249.00

WordStar 2000 + $309.00

WordStar Professional 5299.00

Word ,MICROSOFT S239.00
Mouse 5139.00

Flight Simulator 539.99

MultiPlan.... $129.00

MultiMate
Multi Mate Word Proc. $249.00

NOUMENON

Intuit S69.99

NORTON

Norton Utilities 3.0 $59.99

PeacMext 5000 $169.00

PeacriPack (GL/AP/AR) 5219.00

IBM

Access °™ $79.99
Wnte/Graph/File/Plan (ea).S79.99

Report 574.99

Proof $59.99

Professional Software
Wordplus-PC w/Boss $249.00

ROSESOFT

Prokey ...$89.99

THE SOFTWARE GROUP

Enable $339.00

SATELLITE SYSTEMS

Word Perfect 4.0 S219.00

SORCIM/IUS
Accounting

AP/AR/GL/INV/QE {ea.) $295.00

SuperCalc 111 5195.00

EasyWriter II System 5195.00

Super Project $195.00

SPI
Open Access S379.00

THOUQHTWARE

Trigger .S2B9.00

Sell. Sell, Sell

Training $299.00

Application $179.00

Safari (7300) CALL

6300 CALL

corona
PPC400 Dual Portable 51289.00

PPCXT 10 meg Poriable 51989.00 _

PC40022 Dual Desktop $138900

PC400-HD2 10 meg S1989.00

TTT
ITT X-TRA M~LJ-
256K. 2 Drive System CALL

256K.10 meg Hard Drive System CALL

XP5. 20 meg CALL

%SANYO

MBC 550-2 Single Drive $699.00

MBC 555-2 Dual Drive S969.00

MBC 511 10 meg $1799.00

MBC 675 Portable.. CALL

MBC 880 Desktop CALL

MULTIFUNCTION CARDS

PC-158-21 Single Desktop CALL

PC-158-52 Dual Desktop CALL

PC-158-53 10 meg Desktop., CALL

PC-161-21 Single Portable CALL

PC-161-52 Dual Portable. CALL

Z-200 (AT) CALL

171 (Portable) ^\....CALU

138 (Transportable) ^/ CALL
148 (DeskTop) >T CALL

AST
Si* Pack Plus 5239.00

Mega Plus II S2G9.00

I/O Plus II S139.00

Advantage-AT $399.00

Graph Pak S599.O0

Monograph Plus S399.00

Preview Mono $299.00

PC Net Cards $379 00

5251/11 On-line S799.00

5251/12 Remote S579.00

3780 Emulation Caid,. $639.00

BSC Bisync ..S489.00

IRMA 3270... ™.~™ S879.00

IRMA Print $999.00

Color Card (Graphics Edge) S299.00

Magic CartJ II CALL

Edge Card $299.00

Color $159.00

IDhVoocisJK
IDEAmax - 2PR, 64K, C, S, P.S229.00

IDEAmini ■ YPR, C. S. P S1B9.00

IDEAmmimax ■ MPH 128K 5229.00

IDEAshare Software $219.00

IDEA 5251 5699.00

MYLEX
The Chairman S479.00

PARADISF
Modular Graphics Card $279.00

Multi Display Card $229.00

Five Pack C, S $159.00

PERSYST
Bob Board $389.00

Captain - 64 $199.00

Captain Jr. 128K $279.00

Graphics Master $469.00

Ouadport-AT $119.00

Quadmeg - AT (12BK) $349.00

Tne Gold Quadboard $449.00

Tne Silver Quadboard 5239.00

Expanded Ouadboatd S219.00

Quad 512 + ... $229.00

Liberty.... $309 00

QuadSpnn! $499.00

QuadLink $399.00

Quadcolor 1 $199 00

Quadjr. Expansion Chassis $469.00

Expansion Chassis Memory $199.00

Crironagraph $79.99

Parallel Interface Board $64.99

!*ta—;

I

300 Green 
300 Amber 

.....•. 5129.00 
.....•••••...•. SI39.oo 

310 Amber IBM·Plug.. . .. ...• SI69.oo 
Color 300 Composile.. • •••••. SI79.oo 
Color 500 ComposlleJRGB ••.... $389.00 
Color 600 Hi·Res (640x240) •••• S399.00 
COlor 700 Hi·Res (720x240) •... $499.00 
Color 710 Long Phospnor •••• 5579.00 
Color 722 IBM Entlanceo .••••••. 5579.00 

12'" Amber/Green Composite .••. S99.99 
12" Amber/Green TTL .•.•. (ea .) 5119.00 

NEC 
JB 1260 Greon.. . . ....• 559.99 
JB 120111205 ....... . .. . (ea.) 599.99 
JB 1270 Greon.. . .... 5139.00 
JB 1275 Amber . ..5149.00 
JB 1280 G TTUt285 A TTL ...• 5149.00 
JC 1410 RGB.. . .. 5669.00 

rglNCETON 
MAX·12E Amber •.• 
HX·9 9"' RGB .. 
HX·9E Enhanced 
HX·12 12" RGB ...• 
HX-12E Enhanceo 

. .. .... . 5189.00 
. ......... .. 5469.00 

•••.•... 5519.00 
•• 5469.00 

•••• 5559.00 
SR-12 Hi-Res .•.•.•• • •• 5599.00 
SR·12 P Enhanceo ...••••••........ S649.OO 

11512'" Green Mono .....••••..... 5119.00 
11612 '" Amber Mono .•..• •• ••..•. 5119.00 
121 Greon TTL . . ........... 5139.00 
122 Amber TTL •••• SI49.oo 

420 HI·Res RGB (IBM).... .. 5429.00 
440 Ullra HI-Res RGB... . ..••• 5559.00 

QUAQlW@ 
8400 Quadchrome 1.. .... .. . .... S479.00 
8410 Quachrome II.. •• S429.OO 
8420 Amberchrome.. ..5179.00 
8500 Quad Screen ..•.......••• 51499.00 

~ 
ZVM 1220/1230 ....•••••.....• {ea.) 599.99 
ZVM 1240 IBM Amber •....••••••. 5149.00 
ZVM 130 Color .. . .....•...•.... 5269.00 
ZVM 131 Color .............. .......... 5249.00 
ZVM 133 RGB/CoIor...... .$429.00 
ZVM 135 RGB/Color ••••...•••••••• 5459.00 
ZVM 136 RGB/Color ••••.•.• 5599.00 

INTERFACES 
AS£" 

Mullr I/O (Apple II) ..•.....•.•..•...• SI89.00 

•• f¥U.CT1CAL 

Graphcard .. !.~ ...... S79.99 
Senall Card.. . • ....•• S99.99 
Microbulter II. 
Microbultor 32K •. 

. ....••••.•.. 516900 
• .......••••• SI89.oo 

~@ 
Microlazer... . ....... Irom 5139.00 
Elazer (Epson)., .............. Irom 579.99 

i:Oronge micro 
Grappler CD (C64) ................... 599.99 
Grappler • (Appre) .................. $89.99 
Grappler 16K .. (Apple) .......... 515900 

DIGITAL DEVICES 
Ape Faco (Atan) . . ..... 549.99 
U'Pflnt A (Atan) .........••••.. 55.:.99 
U·AI61Bultor (Atari) .... 57.:.99 
U·Carl Interlace (Atari) .. _. 539.99 
U·Print C (C64). . ............... 549.99 
P·16 Print Buller ......... 57.: .99 
U·Prinl II Apple lie ............ 589.99 

TYMAC 

· ............. 559.99 

···· .. ···••••·· ·· · .••.•....... 559.99 

MO .. 
LBP-8Al Laser .. 

MSP-l0 (80 co!.) .. 
MSP-15 (132 col.) 
MSP·20 (80 col.) .. 
M$P·25 (132 CO L). 

..... CALL 
• ••• CALL 

..•. 5279.00 
....... 5399.00 

.... $349.00 
. ..... 5509.00 

c:.1TOH 
Prownter 7500 
Prowriler 8510P •• 
Prowfiler 8510 NLQ 
Prowriler 1550P 

Sta/wriler 10-30 .• 

••.....•• 5219.00 
....... 5299.00 

... 5329.00 
........ 5449.00 

..•..••.. S459.00 

corona 
Lazer LP-3OO .. .52799.00 

025 Daisy .... heel.. 
630-109 Daisywheel.. 
DSOIF Daisywheel ..• 

............. 5549.00 
....... 51749.00 

. CALL 

d!i!isywriter 
2000 .5749.00 

EPSON 
LX·SO. LX·90. FX-85. FX·18S 
JX·80, DX-l 0. OX·20. SQ 2000 
H$·80. Homewruer to ...... CALL 

..JUKI· 
6000 Leller Qualily. 
6100 Lelia- Quahly .•.•• 
6300 Letta- Quality .. 

. ..... CALL 
......... CALL 
......... CALL 

NEC 
8027 Transponable .. 
2000 Series .. 
3000 Series 
BOOO Serres 
ELF 360 ...... . 
Pinwnter 560 .. 

. ....... S299.00 
. ....... 5699.00 

............. SI099.oo 
....... 51449.00 

. .... 5449.00 
.S999.OO 

OIQ[)I\TA 
84. 182. 192. 193. 24 10 ............ CALL 
Oklmale 10 (Specify C64/Atari)S189.oo 
Oklmate 20 (IBM).. . .... CALL 

OLYMPIA 
Needfepollll Oot Malml • 5289.00 
Compact RO ...... $339.00 
Compacl 2 ............................. S369.00 

Panasonic 
KXI09 1 
KXI092 .. 
KXI093 ..•. 

Quadjel.. 
Quad Laser. . 

..•.. 5259.00 
...• 5389.00 
•.. 5479.00 

........... 5399.00 
• .......•••.•.••.•• CALL 

~ Sil.l!ER - REEO 
500 Leiter Qualr ly 
550 Leiter Quality 
no Lener Quali ty 

.... 5279.00 
.5419.00 

............. 5759.00 

:oi..tclir 
SG·IOC (C64 Interface) •••.......... 5NEW 
SB/SD/SG/SR Senes • CALL 
Powertype Lener Quahty ............ CALL 

Texas Instruments 
TI850 .. . .......... S529.oo 
T1855 ................................. 5799.00 
TI865 .................... • ... 5t049.00 

TOSHIBA 
1340 (80 column). 
P351 (132 column) 

. ...... 5589.00 

Configured to your 
specification . 

Call for Best Price! 
IBM-PC, IBM_PC 11, IBM-XT, IBM_AT 

SOFTWARE FOR IBM 

C\ {'lb11.k~ 
Eleclric Desk IBM·PC.. . .•• 5199.00 

.-~HlnN ·T,-\1£ . 
FramewOtk ........................... 5369.00 
dBase 111.... . .. $369.00 

• BORlAnD 
• '~ II· ' OIo(),"' 

Turbo Pascal 3.0. . . ..... 549.99 
Sidekick ............ 539.99 

CENTRAL POINT 
Copy II PC·Backup ................... 529.99 

DECISION RESOURCES 
Chartmaster ••.. • •• 5259.00 
Slgnmaster... ..5179.00 

FOX & aEUER 
Qulckcooe III.. . .........••.. ,$169.00 

FUNK SOnWARE 
Sidewavs ..... .. 539.99 

-. , hm -un l SolhnU"c 1nr.: . 
HaNard P,olect Manager .......•. 5209.oo 
TOlal P'ojeet Manager ...••..••..... 5269.oo 

Human Edge"" 
Communication Edge ................. $99.99 
Management Edge ................... 5119.oo 
Negotiat ion Edge... . ........ 5139.00 
Sales Edge.... ..5119.00 

UFETREE 
VoIks'Nllter Ouluxe........ ..5 t 59.00 

LIVING VIDEOTEXT 
Think Tank ..................... ........ 5109.00 _Lotus 
Symphony..... . ......... $439.00 
1-2·3.. . .... 5309.00 

MECA sonWARE 
Managing YOU! Money ............ 5109.00 

l&.!i:&i!J 
Crosstalk XVI •..... ...••.. ........ ..••••. 589.99 
Mlcrosluf Remote.... . .. .. ...•.. S89. 99 

tiOE·H.,iel'14Tj ' 
R:Base 4000. . .......... 5259.00 
R:Base 5000........ • •..•••...•.•. $399.00 
ClOUt 2.0......... ... . .... 5129.00 

••• M IC:",PnI 
WordStar 2000 ... .. ... 5249.00 
WordStar 2000 + ...... . • •••.. $309.00 
WordStar Professional .. S299.OO 

Wo<' ........ ~ ..... 5239.00 

Fllghl I 
MuIlIPlan.. . ... 5129.00 

Mult1Mat. 
Multi Mate 'NOfd Prcc ............. 5249.00 

NOUMENON 
Inlult ..... ......... ... .. .569.99 

NORTON 
NOllon Ulrlilles 3.0.. . ...•••.• ... ... 559.99 

aLa 
Peecht8xt 5000. .5169.00 
PeachPack jGUAP/AR) .5219.00 

P.fS: 
Access...... IBM .......... 579.99 
Wfile/Graphl FilelPlan ..• .....• (ea).S79.99 
Report ............................... ...... .. 574.99 
Proof •.......••....•••....... 559.99 

Professional Software 
Word plus-PC w/Boss .. S249.OO 

ROSESOn 
Prokey .••. 589.99 

THE SOFTWARE QROUP 
Enable ............. 5339.00 

SATEUITE SYSTEMS 
Word Perleet 4.0 •••• 5219.00 

SORCIM/IUS 
Account ing 

AP/ARIGUINVfOE ....... (ea.) 5295.00 
SuperCalc III .......................... 5195.00 
EasyWriter II System •••• 5195.00 
Super Projeci .. 5195.00 

51'! 
Open Access .5379.00 

THOUQHTWARE 
..... ............. 5289.00 

Safari (7300) ••••. 
6300 

corona 
PPC4QO Dual Portable 
PPCXT 10 meg Portable 
PC4Q022 Dual Desktop 
PC400-HD2 10 meg .. 

ITT X·TRA ITT 
256K. 2 Dflve System 
2561<,10 meg Hard Drrve Syslem CALL 
XP5. 20 meg ••••... CALL 

f) SANVO 
MBC 550·2 Single Drive 
MaC 555-2 Dual Ol ive 
MBC 511 10 meg 
MBC 675 Ponable ... 
MBC 880 Desktop . 

~ 
PC-158-21 Single Desktop •. 
PC-I58-52 Dual Oesklop .. 
PC-158-53 10 meg Desktop ... 
PC-161 ·21 Single Portable 
PC·161-52 Dual Portable. 
Z-2OO (AT) .. 

Six Pack Plus 
Mega Plus II 
110 Plus II 
Advantage-AT ...... 
Graph Pak.. •••.. 
Monograph Plus... . •. S399.oo 
P' evlew Mono . • .......... 5299.00 
PC Net CardS ......••.....•••.. ...••.. $379.00 
5251/11 On·llne.. . ........ 5799.00 
5251112 RemOle .... ....•• ••.. .. ... ... 5579.00 
3780 Emulation Card .•..... ..• , •.. 5639.00 
asc Bisync.. . ......... .. ... 5489.00 

c::!eC! IRMA 3270 ..................... . 
IRMA Print 

-~VERElI-
Color Card (Graphics Edge) .. 
Magic Card U 
Edge Card 

GraphiCS .. 
Color ••• 

HERCULES 

lIlfAs.oo:w:s 
lDEAmax - ZPR. 64K , C. S. P.S229.OO 
IDEAmini - YPR. C. S, P .......... 5189.OO 
IDEAminlmax - MPR 128K .••... . 5229.oo 
IDEAshare Software ........ 5219.00 
IDEA 5251 •••.......•• _ ....... . ....... 5699.00 

MYLEX 
The Chairman ..... 

PARADISE 
Modular Graphics Card 
Multi Display Card 
Five Pack C, S 

PERSYST 
Bob Board ...................... .. ....... $389.oo 

Ilif%t'" 
captain - 64 ...... 
Captain Jr. 128K. .... _ .. 
Graphics Masler ........... . 

~e 
Quadport·AT ............................ $119.00 
Quadmeg • AT (128K).... • .. $349.00 
The Gold Quadboard .$449.00 
Tne Silver Quadboard ............. 5239.00 
Expanded Quadboard .5219.00 
Quad 512 + ........ 5229.00 
Liberty .. $309.00 
QuadSprin1. ..... .. ...... 5499.00 
QuadUnk .. . •. 5399.00 
Quadcolo' 1 .$199.00 
QuadJr. Expansion Chassis •... $469,00 
Expansion Chassis Memory ... . $199.00 
Chronagraph 
Paralle! Interlaco Board 



result is that the BAM and directory

sectors can be reassigned to differ

ent buffers during a single SAVE@.

We have found the BAM and direc

tory sectors in every drive buffer

after different SAVE@ commands.

We have found copies of the cur

rent directory sector in two differ

ent buffers, one an old sector and

one properly updated, but the

wrong one had been written to the

disk. Somehow, the pointers to the

BAM and directory sectors are not

properly accounted for. Which

buffer is stolen by STLBUL depends

on prior buffer usage and the values

stored in LRUTBL,Y ($FA,Y), the

least recently used table. It appears

that STLBUF updates all pointers

except LRUTBL,Y. This means that

multiple calls to STLBUF may steal

the wrong buffer—in this case the

wrong buffer to steal is the BAM!

The BAM is stored in the drive

in one of the buffers. STLBUF

should not steal the drive 0 BAM,

but should instead take back the

unused buffer incorrectly assigned

to drive 1. It never steals the drive 1

BAM, buffer 3 at $600, because

STLBUF cannot take a buffer which

encountered a drive error. Remem

ber that an internal DRIVE NOT

READY error did occur, because

there is no drive 1!

To test this, we copied into

EPROM an altered version of DOS

with STLBUF modified to allow

stealing a buffer with this error.

This allowed the phantom drive 1

BAM buffer to be freed, and the

SAVE@ bug did not strike during

tests with this modified DOS.

If this buffer-stealing occurs,

why does SAVE@ work most of the

time? We must dig deeper into DOS

to answer this question. When a file

is opened and blocks (or sectors) are

written to a disk, the BAM is not

directly updated in the drive mem

ory. Instead, a BAM image for each

of two tracks is stored at BAM

($2A1-$2BO). Each time a new

block is allocated by WUSED

(SEF90), it is recorded in the BAM

image. When a new track is tested

for free sectors, DOS checks if it has

a BAM image for it. If not, it calls

SWAP ($F05B), which first updates

the BAM with the BAM image from

the next-to-last track, copies the

new track's BAM map into the BAM

imaee, and then zeros that track in

the BAM. This all works perfectly—

most of the time.

After the last file sector is writ

ten to the disk, the BAM still has

not been written to the disk. In fact,

the BAM in the drive is wrong be

cause it has not yet been updated

from the BAM images. When a file

is closed, the disk directory is

closed, CLSDIR ($DBA5), by read

ing in the file's directory sector,

testing for a replace file type, and

then rewriting it to the disk. MAP-

OUT ($EEF4) is called to read the

BAM off the disk, if necessary, and

to then update it from the BAM

images by calling PUTBAM ($F0A5).

The updated BAM is then written

back to the disk.

During a SAVE@ command,

DOS performs an additional step

after reading the directory sector.

The file type is designated as re

place, so DELFIL (SC87D) is called

to delete the original version of the

file from the BAM. It reads in the

BAM if necessary when freeing the

first sector, FRETS (SEF5F), and

then proceeds to trace through the

file and delete sectors in the BAM

images. The BAM is then written to

the disk.

Bungled BAM

Normally this procedure works cor

rectly. But havoc results if the BAM

buffer is stolen while the file is be

ing closed. This can happen during

a SAVE@ command because DEL

FIL requires two additional buffers.

The BAM can be stolen at different

points during the procedure, de

pending on which buffers were pre

viously used—which, in turn,

depends on the number of sectors

in the file and the tracks on which it

is stored.

After the BAM is stolen, it is

read back in when needed and up

dated from the BAM images. Only

two tracks can be updated, howev

er, since there are only two images.

If more than two tracks have been

accessed by SAVE@, the BAM may

not be correctly updated. A track

could be updated correctly, left un

changed, or fully allocated, de

pending on when the BAM was

stolen.

If extra sectors are allocated,

the BAM is incorrect, but no perma

nent harm is done. A validate com

mand will cure the problem. If

sectors are not allocated, then a

new file will be saved on top of the

old file's sectors. In the example

program listed in Part 1, a fourth

SAVE@ command would result in

the file being written on top of the

old file's first four sectors, and then

the whole new file would be

scratched—a tragic result, indeed.

Based on these findings, we

recommend that you avoid the

SAVE@ command when direct ac

cess channels to the drive are open

or if you don't always specify the

drive number in disk commands.

You should also avoid SAVE@

when using programs or cartridges

intended to speed up access on the

1541 disk drive. These programs

often reserve internal drive buffers

and may cause problems even if the

drive number is specified. If you're

using the DOS Wedge, we recom

mend issuing a >UI or >UJ com

mand before each SAVE@

command to be sure all the buffer

pointers are reset. Many word pro

cessors also allow you to send these

commands to the drive. Otherwise,

the drive should be turned off and

then on before using SAVE@. (On

the SX-64, press the drive reset

button.)

During our studies we found

several other minor bugs in DOS

V2.6, including the subroutine

which puts the value 2 at the drive

memory location $197. This bug

does no harm since it affects a nor

mally unused section of drive mem

ory. However, we have found it can

affect DOS routines downloaded

into the drive. There may be other

bugs or quirks which we have not

found, so the Commodore DOS

controversy may never be fully

closed.

In Part 1 of this article, there was a

minor error in the example to illus

trate the problems caused by not

specifying a drive number {using the

DOS Wedge program). The article

stated that giving the Wedge com

mand >$TEST results in a blinking

disk error light if the file TEST does

not exist on the disk. Actually,

>$TEST does not cause the error

light to blink unless it is used twice

in succession. The first >$TEST cor

rectly prints a blank directory of

drive 0, but leaves the 1541 looking

for the nonexistent drive 1 so that

the second >$TEST results in the

DRIVE NOT READY error described

last month. «*
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result is that the BAM and directory 
sectors can be reassigned to differ­
ent buffers during a single SAVE@. 
We have found the BAM and direc­
tory sectors in every drive buffer 
after different SAVE@ commands. 
We have found copies of the cur­
rent directory sector in two differ­
ent buffers, one an old sector and 
one properly updated, but the 
wrong one had been written to the 
disk. Somehow, the pointers to the 
BAM and directory sectors are not 
properly accounted for . Which 
buffer is stolen by STLBUL depends 
on prior buffer usage and the values 
stored in LRUTBL, Y ($FA, Y), the 
least recently used table. It appears 
that STLBUF updates all pointers 
except LRUTBL, Y. This means that 
multiple calls to STLBUF may steal 
the wrong buffer-in this case the 
wrong buffer to steal is the BAM! 

The BAM is stored in the drive 
in one of the buffers. STLBUF 
should not steal the drive 0 BAM, 
but should instead take back the 
unused buffer incorrectly assigned 
to drive 1. It never steals the drive 1 
BAM, buffer 3 at $600, because 
STLBUF cannot take a buffer which 
encountered a drive error. Remem­
ber that an internal DRIVE NOT 
READY error did occur, because 
there is no drive I! 

To test this, we copied into 
EPROM an altered version of DOS 
with STLBUF modified to allow 
stealing a buffer with this error. 
This allowed the phantom drive 1 
BAM buffer to be freed , and the 
SAVE@ bug did not strike during 
tests with this modified DOS. 

If this buffer-stealing occurs, 
why does SAVE@ work most of the 
time? We must dig deeper into DOS 
to answer this question. When a file 
is opened and blocks (or sectors) are 
written to a disk, the BAM is /lot 
directly updated in the drive mem­
ory. Instead, a BAM image for each 
of two tracks is stored at BAM 
($2Al-$2BO). Each time a new 
block is allocated by WUSED 
($EF90), it is recorded in the BAM 
image. When a new track is tested 
for free sectors, DOS checks if it has 
a BAM image for it. If not, it calls 
SWAP ($F05B), which first updates 
the BAM with the BAM image from 
the next-to-Iast track, copies the 
new track's BAM map into the BAM 
image, and then zeros that track in 
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the BAM. This all works pertectly­
most of the time. 

After the last file sector is writ­
ten to the disk, the BAM still has 
not been written to the disk . In fact, 
the BAM in the drive is wrong be­
cause it has not yet been updated 
from the BAM images. When a file 
is closed, the disk directory is 
closed, CLSDIR ($DBA5), by read­
ing in the file's directory sector, 
testing for a replace file type, and 
then rewriting it to the disk. MAP­
OUT ($EEF4) is called to read the 
BAM off the disk, if necessary, and 
to then update it from the BAM 
images by calling PUTBAM ($FOA5). 
The updated BAM is then written 
back to the disk. 

. During a SAVE@ command, 
DOS performs an additional step 
after reading the directory sector. 
The file type is designated as re­
place, so DELFIL ($C87D) is called 
to delete the original version of the 
file from the BAM. It reads in the 
BAM if necessary when freeing the 
first sector, FRETS ($EF5F), and 
then proceeds to trace through the 
file and delete sectors in the BAM 
images. The BAM is then written to 
the disk. 

Bungled BAM 
Normally this procedure works cor­
rectly. But havoc results if the BAM 
buffer is stolen while the file is be­
ing closed. This can happen during 
a SAVE@ command because DEL­
FIL requires two additional buffers. 
The BAM can be stolen at different 
points during the procedure, de­
pending on which buffers were pre­
viously used-which, in turn, 
depends on the number of sectors 
in the file and the tracks on which it 
is stored. 

After the BAM is stolen, it is 
read back in when needed and up­
dated from the BAM images. Only 
two tracks can be updated, howev­
er, since there are only two images. 
If more than two tracks have been 
accessed by SAVE@, the BAM may 
/lot be correctly updated . A track 
could be updated correctly, left un­
changed, or fully allocated, de­
pending on when the BAM was 
stolen. 

If extra sectors are allocated, 
the BAM is incorrect, but no perma­
nent harm is done. A validate com­
mand will cure the problem. If 
sectors are not allocated, then a 

new file will be saved on top of the 
old file 's sectors. In the example 
program listed in Part 1, a fourth 
SAVE@ command would result in 
the file being written on top of the 
old file 's first four sectors, and then 
the whole new file would be 
scratched-a tragic result, indeed. 

Based on these findings, we 
recommend that you avoid the 
SAVE@ command when direct ac­
cess channels to the drive are open 
or if you don 't always speCify the 
drive number in disk commands, 
You should also avoid SAVE@ 
when using programs or cartridges 
intended to speed up access on the 
1541 disk drive. These programs 
often reserve internal drive buffers 
and may cause problems even if the 
drive number is specified. If you're 
using the DOS Wedge, we recom­
mend issuing a > UI or > UJ com­
mand before each SAVE@ 
command to be sure all the buffer 
pointers are reset. Many word pro­
cessors also allow you to send these 
commands to the drive. Otherwise, 
the drive should be turned off and 
then on before using SAVE@. (On 
the SX-64, press the drive reset 
button.) 

During our studies we found 
several other minor bugs in DOS 
V2.6, including the subroutine 
which puts the value 2 at the drive 
memory location $197. This bug 
does no harm since it affects a nOT­

mally unused section of drive mem­
ory. However, we have found it can 
affect DOS routines downloaded 
into the drive. There may be other 
bugs or quirks which we have not 
found, so the Commodore DOS 
controversy may never be fully 
closed. 

In Part 1 of this article, there was a 
minor error in the example to illus­
tra te the problems caused by not 
specifying a drive number (using the 
DOS Wedge program). The article 
stated that giving the Wedge com­
mand >$TEST results in a blinking 
disk error light if the file TEST does 
not exist on the disk. Actually, 
>$TEST does not cause the error 
light to blink unless it is used twice 
in succession. The first >$TEST cor­
rectly prints a blank directory of 
drive 0, but leaves the 1541 looking 
for the nonexistent drive 1 so that 
the second >$TEST results in the 
DRIVE NOT READY error described 
last month. 



Atari REMover

This short BASIC utility automatical

ly removes REM statements from pro

grams. It runs on the Atari 400/800,

XL, and XE series computers.

Many programmers use REMark

statements to document how their

programs work—a good program

ming practice. Once the program is

finished and debugged, however,

the REMs can be deleted to save

memory and slightly increase exe

cution speed (although it's a good

idea to save a version with the

REMs in case you have to make

modifications later). Scanning

through a program and deleting

REM statements one by one has

always been a tedious job. But it's

easy with "Atari REMover."

This short routine automatical

ly removes the REMs from BASIC

programs, leaving everything else

intact. Type in Atari REMover as

listed below, then save the program

by LISTing it to disk or cassette. You

must store the program with LIST,

rather than SAVE, (Example: LIST

"C" for cassette or LIST"D:/z7e-
name.ext" for disk.) Since Atari

REMover deletes itself from memory
after running, be sure to save a copy

before using it for the first time.

REMover is easy to use. First

load the program from which you

want to delete the REMs. Then ap-

Jeff Stefonski

pend REMover to the end of the

first program by ENTERing it from

disk or cassette. (Example: ENTER

"C:" for cassette or ENTER"D:///e-

name.ext" for disk.) Type GOTO

32000 and press RETURN to acti

vate REMover. The routine looks

through your program and deletes

each line that contains nothing but

a REM statement. If a multistate-

ment line ends with REM, the REM

portion is cut off and the line is

reentered.

It may take a while for REMover

to delete all the REMs in a large

program, so be patient. After the

job is done, REMover deletes itself.

Note that REMover uses line

numbers above 32000. If your pro

gram uses the same line numbers,

renumber it before using this rou

tine. If your program contains a

GOTO or GOSUB to a REM line

(poor programming practice in any

case), change the line reference

yourself after using REMover.

Atari REMover
For instructions on entering this listing, please

refer to "COMPUTEI's Guide to Typing In Pro

grams" published bimonthly in compute!.

00 32000 CLR :GRAPHICS 0:STM

TAB=PEEK<136)+PEEK<

137)*256:P0KE 82,2:

POKE B3,39:DIM L*(1

14)

CL32001 LINE=PEEK<STMTAB)+P

EEK <STMTAB+1> *25£

AK 32002 IF LINE =32000 THEN

32015

FA 32003 PRINT CHR*<125)sPOS

ITION 2,6:LIST LINE

HH 32004 LOCATE 3 + LEN(STRt(L

INE)),7,A:LOCATE 4+

LEN(STRt(LINE)),7,B

:LOCATE 5+LEN(STR*(

LINE)),7,C

CA 32005 IF A = B2 AND B = 69 AN

D C=77 THEN 32009

DP 32006 L=1:FOR X = 7 TO 9:FO

R Y = 2 TO 39:L0CATE

Y, X,M:L* <L)=CHR*<M)

:L=L+1:NEXT Y:NEXT

X

SI 32007 FOR X = l TG 110:IF L

*<X,X+3)=":REM" THE

N 32012

ND 32008 NEXT X j STMTAB=STMTA

B+PEEK(STMTAB+2):GO

TO 32001

KH 32009 PRINT CHR* ( 1 25 ) : POS

ITION 2,6:PRINT LIN

E

NC32010 POSITION 0,0:POKE 8

42,13:P0SITIGN 2,7:

PRINT "CONT":POSIT I

ON 2,4:ST0P

LN32011 POKE 842,12:G0T0 32

001

IH32012 PRINT CHR* ( 1 25) : POS

ITION 2,6:PRINT L*<

1,X-l):PRINT "CUNT"

FC32013 POSITION 0,0:POKE 8

42,13JP0SITI0N 2,4:

STOP

JF 32014 POKE 842, 12iSTMTAB=-

STMTAB+PEEK (STMTAB4-

2):GOTO 32001

Bl 32015 PRINT CHR*(125):POS

ITION 2,i:F0R X = 320

00 TO 32016:PRINT X

iNEXT XjPRINT "PRIN

T CHR*(125):PDKE B4

2,12iEND"

BI 32016 POKE 842, 13: POSITID

N 2,2:ST0P ©
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Atari REMover 

This short BASIC utility automatical­
ly remov·es REM statemellts from pro­
grams. It rims on the Atari 400/ 800, 
XL, and XE series computers. 

Many programmers use REMark 
statements to document how their 
programs work- a good program­
ming practice. Once the program is 
finished and debugged, however, 
the REMs can be deleted to save 
memory and slightly increase exe­
cution speed (although it's a good 
idea to save a version with the 
REMs in case you have to make 
modifications later). Scanning 
through a program and deleting 
REM statements one by one has 
always been a tedious job. But it's 
easy with "Atari REMover." 

This short routine automatical­
ly removes the REMs from BASIC 
programs, leaving everything else 
intact. Type in Atari REMover as 
listed below, then save the program 
by LiSTing it to disk or cassette. You 
must store the program with LIST, 
rather than SAVE. (Example: LIST 
" C " for cassette or LIST"D:file­
name.ext" for disk.) Since Atari 
REMover deletes itself from memory 
after running, be sure to save a copy 
before using it for the first time. 

REMover is easy to use. First 
load the program from which you 
want to delete the REMs. Then ap-

Jeff Stefanski 

pend REMover to the end of the 
first program by ENTERing it from 
disk or cassette. (Example: ENTER 
" C:" for cassette or ENTER" D:file­
name.ext" for disk .) Type GOTO 
32000 and press RETURN to acti­
vate REMover. The routine looks 
through your program and deletes 
each line that contains nothing but 
a REM statement. 11 a multistate­
ment line ends with REM, the REM 
portion is cut off and the line is 
reentered. 

It may take a while for REMover 
to delete all the REMs in a large 
program, so be patient. After the 
job is done, REMover deletes itself. 

Note that REMover uses line 
numbers above 32000. If your pro­
gram uses the same line numbers, 
renumber it before using this rou­
tine. 11 your program contains a 
GOTO or GOSUB to a REM line 
(poor programming practice in any 
case), change the line reference 
yourself after using REMover. 

Atarl REMover 
For Instructions on entering this listing. please 
rafer to "COMPUTErs G uide to Typing In Pro­
grams" published bimonthly In COMPUTE!. 

00 32000 CLR : GRAPH I CS ,,: 5TH 
TAB - PEE K( 1 3b)+ PEE K ( 
13 7 )*2~6:PO K E 82,2: 
POKE 83 ,39:DIM LS (l 
14) 

CL 32001 LINE-PEE K( STMTAB)+P 
EE K( STMTAB+l l'2S6 

AK 32002 IF LINE - 32000 THEN 
32015 

FA 3201213 PRINT CHRS ( 1 25) : PQS 
ITION 2,6:LIST LINE 

HK 32004 LOCATE 3+ LEN(STRS ( L 
INEl) ,7,A:LOCATE 4+ 
LEN(STRS(LINE»,7,B 
:LOCATE 5+LEN(STRS( 
LINE ) ) ,7, C 

CA 32005 IF A-B2 AND B"09 AN 
D C"77 THEN 3 20'0'9 

DP 320'0'6 L= 1: FOR X=7 TO 9: FO 
R Y~2 TO 39:LOCATE 
Y,X,M:LS(L)-CHRS(M) 
:L~L+l:NEXT Y:NEXT 
X 

613200'7 FOR X"1 TO 1 U/h IF L 
S(X,X+3)=":REM" THE 
N 32012 

ND3 2008 NEXT X:STMTAB=STMTA 
B+PEE K(S TMTAB+2):GO 
TO 32001 

KH 32011' 9 PRINT CHRS (125): POS 
ITION 2,0:PRINT LIN 
E 

NC32e10 POSITION 0',0:POKE 8 
42, 13:POSITION 2,7: 
PRINT "CONT":POSITI 
ON 2,4:STOP 

lI'I32el i POKE 842,12: GOTO 32 
001 

1 ~32e12 PRINT CHRS(125':POS 
ITION 2,ozPRINT LS( 
1, X-I) :PRINT "CONT" 

FC32013 POSITION 0,0:POKE 8 
42,13IPOSITION 2,4: 
STOP 

JF 32e14 POKE 842, 12ISTMTAB­
STMTAB+PEEK (STMTAB+ 
2':GOTO 32001 

II 3211'15 PR I NT CHRS ( 12:5) : POS 
ITION 2,0IFOR X-320 
00 TO 320161PRINT X 
INEXT X,PRINT "PRIN 
T CHRS(125)IPOKE 84 
2,12IENO" 

1132010 PO KE 842,13:POSITIO 
N 2 , 2:STOP @ 
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PIus/Term
For Commodore 1660 Modem

By adding a few lines to COMPUTE! '$

popular "Plus/Term" program, you

can use it with a Commodore 64 and

the Commodore 1660 direct-conned

modem, dialing and hanging up un

der program control.

"Plus/Term," published in COM

PUTE!, February 1985 (and in Tele

computing on the Commodore 64,

COMPUTE! Books), is an excellent

terminal program, offering an 80-

column display mode (with

"Screen-80,"computed gazette,

September 1984) and many other

desirable features. However, since

my Commodore 1660 is a direct-

connect modem which doesn't

allow manual dialing, I had no way

to use Plus/Term. My solution was

to add auto-dialing and hang-up

routines to the program.

To include these new features

in Plus/Term, you'll first need to

type in the original program. Then

type in the additional lines listed

below. Once you're finished, resave

the program (perhaps with a differ

ent name to distinguish it from the

original Plus/Term).

Plus/Term now offers two ad

ditional options: You can dial a

number from within the program

(press D) or hang up the line when

ever you want (H). After selecting

Dial, type in the number you want,

then choose between rotary and

Mark Wood

tone dialing, depending on which

service you have on your phone

system. You may add spaces or

dashes between the numbers if you

like, but they're not necessary. If

you press RETURN without enter

ing a number, or enter a string that

contains no numbers, Plus/Term

simply returns you to terminal

mode. Rotary dialing is simulated

by rapidly disconnecting and re

connecting the line the correct

number of times for each number.

Tone dialing signals are generated

with the 64's SID chip.

Plus/Term Modifications

For instructions on entering this listing, please

refer to "COMPUTEI's Guide to Typing In

Programs" published bimonthly in computei.

10 DATA152,85,74,60,117,77,168

,44,152,85,168,44,161,94,16

8,44,117,77,85,49 :rem 156

20 DATA152,85,85,49, 161,94,85,

49,117,77,150,54,152,85, 150

,54,161,94,150,54 :rem 140

271 PRINTA$"H. HANG UP";

jrem 68

272 PRINTA$"D. DIAL"; :rem 152

281 IFM1S="H"THENPOKE56577,(PE

EK(56577)OR32) :rem 8

282 IFMJS="D"THEN2020 :rem 133

685 DIMDIG(15):FORWXE=0TO9:FOR

COL=1T04:READSID(WXE,COL):

NEXT:NEXT : rem 33

2020 ZX$="":AZ$="":INPUT"{CLR]

{6 DOWN}{2 RIGHTlNUMBER T

O DIAL";AZ$:IFLEN{AZ$)=0T

HEN1760 :rem 120

2030 FORJ=1TOLEN(AZS):G$=MID${

AZ?,J,1):IFG$=>"0"ANDGS<=

"9"THENZX$=ZX?+GS:rem 190

2040 NEXT:IFLEN(ZXS)=0THEN1760

:rem 62

2050 PRINT"{DOWN){2 SPACES]

{RVSjR{OFF)OTARY OR {RVS}

T{OFFjONE?" :rem 232

2060 GETTY$:IFTYSo"R"ANDTY$<>

"T"THEN2060 :rem 208

2070 FORWXE=1TOLEN(ZXS):DIG(WX

E)=VAL{MIDS(ZX$,WXE,1 )):H

EXT :rem 154

2080 POKE56579,(PEEK(56579)OR3

2):POKE565 77,(PEEK(56577)

AND223):FORJ=1TO600:NEXT

:rem 127

2090 PRINT"E3 DOWN}{5 RIGHTjDI
ALING...":IFTYS="R"THEN21

60 :rem 71

2100 POKE54296,15:POKE54276,16

:POKE54283,16:POKE54277,0

;POKE54284,0 :rem 46

2110 POKE54278,240:POKE54285,2

40:POKE54295,0:FORWXE=1TO

LEN(ZX$) :rem 236

2120 POKE54272,SID(DIG(WXE),1)

:POKE54273,SID(DIG(WXE),2

) :rem 13

2130 POKE54279,SID(DIG(WXE),3)

:POKE 542 80,SID(DIG(WXE),4

) :rem 23

2140 POKE54276,17:POKE54283,17

:FORDEL=1TO75:NEXT

:rem 129

2150 POKE54276,16:POKE54283,16

:FORDEL=1TO75:NEXT:NEXT:P

OKE54296,0:GOTO1760:rem 9

2160 FORWXE=1TOLEN(ZX?):VA=DIG

{WXE):IFVA=0THENVA=10

:rem 19

2170 FORCL=1TOVA:POKE56577,(PE

EK(565 77)OR32):FORDEL=1TO

26:NEXT ;rem 78

2180 POKE56579,(PEEK(56579)OR3

2):POKE56577,(PEEK(56577)

AND223):NEXT :rem 110

2190 FORDEL=1TO250:NEXT:NEXT:G

OTO1760 :rem 99
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Plus/Term 
For Commodore 1660 Modem 

By adding a few lines to COMPUTE! 's 
popular "Plus/ Term" program, you 
can use it with a Commodore 64 and 
the Commodore 1660 direct -connect 
modem, dia ling and hanging up un­
der program control. 

" Plus/ Term," published in COM­
PUTE!, February 1985 (and in Tele­
computing on the Commodore 64, 
COMPUTE! Books), is an excellent 
terminal program, offering an 80-
column di spla y mod e (with 
"Screen-80,"COMPUTE!'s GAZETTE, 
September 1984) and many other 
desirable features . However, since 
my Commodore 1660 is a direct­
connect modem whi ch doesn ' t 
allow manual dialing, I had no way 
to use Plus/ Term. My solution was 
to add auto-dialing and hang-up 
routines to the program. 

To include these new features 
in Plus/ Term, you' ll first need to 
type in the original program. Then 
type in the additional lines listed 
below. Once you're finished , resave 
the program (perhaps with a differ­
ent name to distinguish it from the 
original Plus/Term) . 

Plus/Term now offers two ad­
ditional options: You can dial a 
number from within the program 
(press D) or hang up the line when­
ever you want (H). After selecting 
Dial. type in the number you want, 
then choose between rotary and 
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tone dialing, depending on which 
service you have on your phone 
system. You may add spaces or 
dashes between the numbers if you 
like, but they're not necessary. If 
you press RETURN without enter­
ing a number, or enter a string that 
contains no numbers, Plus/ Term 
simply returns you to terminal 
mode. Rotary dialing is simulated 
by rapidly disconnecting and re­
connecting the line the correct 
number of times for each number. 
Tone dialing signals are generated 
with the 64's SID chip. 

Plus/Term Modifications 
For Instructions on entering this listing, please 
refer to "COMPUTErs Guide to Typing In 
Programs" published bimonthly in COMPUTEI. 

10 DATA152 , 85,74 ,60, 117 , 77 , 168 
, 44,152 , 85 , 168 ,44, 161,94,16 
8 , 44,117 ,77,85,49 :rem 156 

20 DATA152 , 85 , 85 ,49, 161 , 94 , 85 , 
49 ,117,77, 150,54 , 152 , 85 , 1513 
,54, 1 61 , 94, 1 50,54 :rem 140 

271 PR I NTA$"H . HANG UP " ; 
:rem 68 

272 PRINTA$"D . DIAL" ; :rem 152 
28 1 IFMl$="H"THENPOKE56 5 77, (PE 

EK (565 77)OR32) : rem 8 
28 2 IFMl$= " D"THEN202~ : rem 1)3 
685 DIMDIG(15 ): FORWXE=~T0 9 : FOR 

COL=l T0 4 : READSI D(WXE , COL): 
NEXT : NEXT : rem 33 

2~20 ZX$= "":AZ$="": INPUT"{ CLR] 
(6 DOWN]{2 RIGHT]NUMBER T 
o DIAL"; IIZ$ : IFLEN( IIZ$l=~T 
HEN1760 :rem 120 

2~30 FORJ=l TOLEN (IIZ$) : G$="ID$ ( 
AZ$ , J , 1) : IFG$=> "0 "ANDG$ <= 
"9"THENZX$=ZX$+G$:rem 190 

2~4~ NEXT : IFLEN(ZX$) =~THEN1 76~ 
: rem 62 

2~50 PRINT" {DOWN] {2 SPliCES] 
{RVS]R{ OFF]OTIIRY OK {RVS] 
T{OFF) ONE7" :rem 232 

2060 GETTY$: IFTY$ <>" R" ANDTY$ <> 
"T"THEN2060 : rem 208 

2~7~ FORWXE=l TOLEN(ZX$) : DIG(WX 
E)=VIIL(MI D$(ZX$,WXE,l):N 
EXT :rem 154 

2~8~ POKE56579 , (PEEK(56579)OR3 
2):POKE56577,(PEEK ( 56577) 
AND223):FORJ=lT06~~:NEXT 

: rem 127 
2~9~ PRINT" (3 DOWN){ 5 RIGHT) 01 

ALING . . . ":IFT¥$=" R"THEN21 
60 :rem 71 

2100 POKE54296,15:POKE54276 , 16 
:POKE54283 ,1 6 :POKE54277,0 
:POKE54284,0 :rem 46 

2110 POKE54278,240:POKE54285,2 
40:POKE54295 ,0: FORW XE=lTO 
LEN(ZX$) :re m 236 

21 20 POKE54272 , SI D(DIG(WXE ), I ) 
: POKE54273 , S,D(DIG(WXE) , 2 
) :rem 13 

213~ POKE54279 , SID(DIG(WXE ),3) 
:POKE5428~,SID(DIG(WXE),4 
) :rem 23 

2140 POKE 5427 6 , 17:POKE54 283, 17 
: FORDEL=lT0 75:NEXT 

:re m 129 
21.50 POKE54276 , 16 : POKE54 283 , 16 

: FORDEL=IT0 75 : NEXT: NEXT :P 
OKE54296 , 0 : GOT01760 :rem 9 

2] 60 FORWXE=l TOLEN (ZX$) : V!\=DIG 
(WXE):I FV!\=0THENVII= 1 ~ 

: r em ) 9 
2 1 7~ FORCL= ITOVII:POKE56577 , (PE 

EK( 56577 )OR32) : FOHDE L=l.TO 
26:NEXT : rem 78 

218~ POKE5657 9 , (PEEK(565 7 9) OR3 
2):POKE56577,(PEEK( 56577) 
AN D223):NEXT :rem 1 10 

219~ FORDEL=IT025~:NEXT : N"XT : G 
OT01 760 : rem 99 

@ 



Atari Animation

With P/M Graphics

Animation with Atari player/missile

graphics involves a number of pro

gramming techniques. Parts 1 and 2

in this series showed how to design a

player/missile object, display it on

the screen, control its color, and ani

mate it horizontally. This month's ar

ticle shows one method of vertical

animation without resorting to ma

chine language.

As we saw in Part 2, horizontal

animation with player/missile

graphics is quite simple: A single

POKE into the horizontal position

register moves the P/M strip to any

place on the screen. Last month,

Program 2 demonstrated how easy

it is to move a player horizontally

with a joystick.

Vertical animation, however, is

not so simple. There is no such

thing as a vertical position register

which corresponds to the horizon

tal position register. Since P/M ob

jects are strips of memory taller

than the screen, a vertical register

wouldn't make sense—you couldn't

see the strip moving, anyway. In

stead, to achieve vertical animation

your program must move the P/M

shape you've designed through the

strip of player memory.

Program 1 below is a slightly

modified version of last month's

program which defined player 0 as

a happy face. It shows how a shape

can be moved through P/M memo

ry with a FOR-NEXT loop in

Part 3
Robert Powell

BASIC. Plug a joystick into port 1 to

control the player's vertical move

ment. As you'll see, vertical anima

tion in BASIC is disappointingly

slow. BASIC just isn't fast enough

to move the player shape through

memory without a rippling "inch-

worm" effect.

There are two solutions to this

problem. One is to write a machine

language subroutine for vertical

animation. Over the past five years,

COMPUTE! has published several

such routines which require no

knowledge of machine language—

you just drop the routine into your

BASIC program and call it with a

USR statement. The back issues are

now out of print, but these and

various other routines for vertical

motion are discussed in several

books {COMPUTEI's First Book of

Atari Graphics; Mapping the Atari;

COMPUTEI's First Book of Atari

Games; and COMPUTEI's Second

Book of Atari Graphics).

Another solution which avoids

machine language yet is compara

ble in speed takes advantage of

BASIC'S fast string-manipulation

routines. We'll cover this method

here.

A Few Strings Attached

The string-animation technique de

pends on making the computer

think that a BASIC string is located

in the P/M memory area, rather

than in the usual memory area

where the computer stores strings.

Therefore, when you redefine the

string, P/M memory changes—and

the P/M object changes along with

it. You can use this technique to

rapidly change the shape of a play

er, move it vertically, or erase it off

the screen.

Program 2 shows how to fool

the computer into thinking a long

string is located in the P/M memo

ry area. A full explanation is be

yond the scope of this article;

however, even if you don't under

stand this technique, you can use it

in your own programs by copying

lines 10-100. This module adjusts

itself for single- or double-line P/M

resolution when you change the

statement in line 20. Set MODE -1

for single-line resolution, or

MODE=2 for double-line

resolution.

When you run this program,

several things become apparent.

First, it eliminates the usual delay

Player/Missile Addresses Using String Animation

Double-Line Resolution Single-Line Resolution

Missiles 0-3

Player 0

Player 1

Player 2

Player 3

1-128

128-256

256-384

384-512

512-640

1-256

256-512

512-768

768-1024

1024-1280
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Atari Animation 
With p 1M Graphics 

Animalion wilh Alari player j missile 
graphics involves a Ilumber of pro­
gramming lechniques. Paris I and 2 
in Ihis series showed how 10 design a 
player jlll issile objecl, display il on 
Ihe screen, cO/lIral its color, and ani­
mate it horizolltally. This mOllth's ar­
ticle shows one metllOd of vertical 
animalioll without resorting 10 ma­
chine language. 

Part 3 
Robert Powell 

BASIC. Plug a joystick into port 1 to A Few Strings Attached 
control the player's vertical move- The string-animation technique de­
ment. As you'll see, vertical anima- pends on making the computer 
tion in BASIC is disappointingly think that a BASIC string is located 
slow. BASIC just isn't fast enough in the P jM memory area, rather 
to move the player shape through than in the usual memory area 
memory without a rippling " inch- where the computer stores strings. 
worm" effect. Th.erefore, when you redefine the 

There are two solutions to this string, P jM memory changes-and 
problem. One is to write a machine the P jM object changes along with 
language subroutine for vertica l it. You can use this technique to 
animation. Over the past five years, rapidly change the shape of a play­
COMPUTE! has published several er, move it verticall y, or erase it off 
such routines which require no the screen. 
knowledge of machine language- Program 2 shows how to fool 

As we saw in Part 2, horizontal you just drop the routine into your the computer into thinking a long 
ani mation with playerjmissile BASIC program and call it with a string is located in the P jM memo­
graphics is quite simple: A single USR statement. The back issues are ry area. A full explanation is be­
POKE into the horizontal position now out of print, but these and yond the scope of this article; 
register moves the P j M strip to any various other routines for vertical however, even if you don't under­
place on the screen. Last month, motion are discussed in several stand this technique, you can use it 
Program 2 demonstrated how easy books (COMPUTE!'s First Book of in your own programs by copying 
it is to move a player horizontally Atari Graphics; Mapping the Atari; lines 10-100. This module adjusts 
with a joystick. COMPUTE!'s First Book of Atari itself for single- or double-line P j M 

Vertical animation, however, is Games; and COMPUTE!'s Secolld resolution when you change the 
not so simple. There is no such Book of Atari Graphics). statement in line 20. Set MODE = 1 
thing as a vertical position register Another solution which avoids for single -line resolution, o r 
which corresponds to the horizon- machine language yet is compara- MODE=2 for doub le-line 
tal position register. Since P jM ob- ble in speed takes advantage of resolution . 
jects are strips of memory taller BASIC's fast string-manipulation When you run this program, 
than the screen, a vertical register routines. We'll cover this method several things become apparent. 
wouldn't make sense- you couldn't here. First, it eliminates the usual delay 
see the strip moving, anyway. In- f---------------1.--------------'1 
stead, to achieve vertical animation 
your program must move the P jM 
shape you've designed through the 
strip of player memory. 

Program 1 below is a slightly 
modified version of last month's 
program which defined player a as 
a happy face. It shows how a shape 
can be moved through P j M memo­
ry with a FOR-NEXT loop in 

Player/Missile Addresses Using String Animation 

Missiles 0-3 
Player 0 
Player 1 
Player 2 
Player 3 

Double·Line Resolution Single. Line Resolution 

1- 128 
128-256 
256-384 
384-512 
512-640 

1-256 
256-512 
512-768 
768-1024 

1024-1280 

November 1985 COMPUTEI 117 



caused by using a FOR-NEXT loop

to clear out P/M memory with ze

ros. Instead, the three statements in

line 100 clear out P/M memory

instantly. This trick works by set

ting A$ to zeros after lines 10-90

fool the computer into thinking that

A$ coincides with P/M memory.

Second, the program does not

define the player shape by POKE-

ing into P/M memory, as does Pro

gram 1 and last month's programs.

Instead, the bytes which form the

player shape in line 120 are read

into a string (B$) in line 110. This is

the key to the string-animation

technique. Since the computer

thinks that A$ overlays P/M mem

ory, the statement in line 130 copies

the player shape in B$ into the mid

dle of the player 0 memory area.

This places the shape at midscreen.

With a statement like A$(Y,Y

+ LEN(B$)) = B$, you can instantly

change the player's vertical posi

tion. For an example of vertical ani

mation, replace lines 130 and 140 in

Program 2 with the following lines:

130 FOR Y-256 TO 512

140 A*(Y,Y + LENCBS))=B*

150 NEXT Y

160 GOTO 130

It's a convincing demonstra

tion that fast vertical motion can be

easily achieved in BASIC using

strings.

Self-Erasing Players

If you look closely at the player

shape bytes in line 120, you'll no

tice that a pair of zeros precedes

and follows the series of numbers.

Ordinarily, it doesn't make sense to

see zeros in player shape data, be

cause zeros show up blank on the

screen. But these zeros have a spe

cial purpose. As the player shape

moves through P/M memory, it

would leave a trail of itself on the

screen unless you erased it after

every movement. Although it

would be easy to erase the player

shape by filling B$ with zeros

(using a formula like the one in line

100), this extra step would slow

down the animation by a fraction of

second. By tacking a zero onto each

end of the player data, the shape

erases itself as it moves.

In this case, two zeros sur

round the player data. This allows

even faster vertical motion by mov

ing the player shape two steps at a

time. To see this in action, add the

above changes to Program 2 with

this alteration to line 130:

130 FOR Y

2

'254. TO 512 STEP

Now change STEP 2 to STEP

15. As you can see, you can have as

many shapes displayed in the verti

cal band as will fit.

Another important advantage

of string-animation is that you can

store several different shapes in dif

ferent strings (such as B$, C$, D$,

and so on). You can instantly flip

between the shapes simply by reas

signing A$, as in A$(Y,Y + LEN

(D$)) = D$.

What About Diagonals?

Once you learn how to move P/M

objects horizontally and vertically,

it's easy to animate them diagonal

ly as well. Just combine a horizontal

step with each vertical step, inter

weaving them to achieve a diagonal

path.

For an example, start with Pro

gram 2 and add these changes:

130 FOR Y-256 TO 511

140 fl»(Y,Y +LEN <B*> )=B*:PO

KE 5324S,Y-256

150 NEXT Y

160 60T0 130

If you experiment with these

programs, you should be able to

take it from here. All these exam

ples use player 0, but the other

players and missiles can be used in

a similar manner. Just calculate the

vertical screen position by figuring

where A$ overlaps the appropriate

player/missile area, then position

the player shape data at that point

in A$. (Refer to the accompanying

table for a guide.)

Trying drawing a background

screen with PLOT and DRAWTO,

then move your players above or

beneath it. Also, although P/M

graphics are commonly used for

games, try using these techniques

to add interest and variety to your

text programs as well. You can turn

players or missiles into thin vertical

lines to delineate data columns, or

change them into cursors that

change color to signal for input.

This three-part series merely covers

the basics—there's a lot more to

Atari P/M graphics, such as priori

ty registers and collision registers.

The possibilities are endless.

For instructions on entering these listings,

please refer to "COMPUTEI's Guide to Typing

In Programs" published bimonthly in compute'.

Program 1: Vertical Move

ment With FOR-NEXT

HF 10 POKE 106,PEEK(106)-B

NF 2 0 POKE 54279, PEEK ( 106)

HD 30 GRAPHICS 0:SETCGLOR 2,

0,0

CH 40 PMBASE = PEEK ( 106) «256

IIL 50 POKE 559,62

PK60 POKE 53277,3

DP70 POKE 704,6asPOKE 705,1

9BiP0KE 706,16B:PDKE 7

07,148

PA B0 POKE 53248, 160:POKE 53

249,170:POKE 53250,180

iPOKE 53251,190

NB 90 FOR X-PMBASE+1024 TO P

MBASE+20481POKE X,0:NE

XT X

LB95 VERTICAL-PMBASE+1152

CD 100 RESTORE i FOR X-l TO 1

3

OP 1 10 READ A

AK 120 POKE VERTICAL + X, A

CL 130 NEXT X

LP 140 DATA 0,24,60,126,90,2

19,255,219,195,102,60

,24,0

CF 150 S-STICK(0)

JK160 IF S-13 THEN VERTICAL

-VERTICAL+1:GOTO 100

JO 170 IF S-14 THEN VERTICAL

-VERTICAL-1IBDTO 100

SD 180 GOTO 100

Program 2: Vertical Move

ment With Strings

SL 10 DIM A*(l) ,B*(15)

DA 20 M0DE-2jREM MODE-2 FOR

DOUBLE-RES, MODE-1 FDR

SINGLE-RES

FH 30 PMPAGE«PEEK(106)-4tMOD

El POKE 106,PMPAGE:POKE

54279,PMPAGE

CE40 GRAPHICS 0jSETCOLOR 2,

0,0:PMBASE-256*PMPAGE

EH 50 POKE 559,30+16*MDDE:PO

KE 53277,3iPOKE 53248,

160IPOKE 704,6B

HH 60 VTAB-PEEK<134> +256*PEE

K<135)iATAB-PEEK<140>+

256*PEEK(141)

CD 70 0FFSET»PMBA5E+384*M0DE

-ATABiREM FIND DISTANC

E FROM ATAB START TO P

LAYER ZERO START

FBB0 HI-INT<0FFSET/256> :LO-

OFFSET-256*HIiL-640*MO

DEiHL-INT(L/256)iLL-L-

2S6*HL

AN 90 POKE VTAB+2,LO:POKE VT

AB+3,HIiP0KE VTAB+6,LL

iPOKE VTAB+7.HL

JD 100 A«(1)-CHR«(0) : A*C640*

MODE)-CHR»C0>:A*(2)-A

*

B9 110 FOR 1 = 1 TD 15:READ A:

B*(I, I)-CHR«(A) :NEXT

I

HF 120 DATA 0,0,24,60,126,90

,219,255,2 19,195,102,

60,24,0,0

KK130 A*(190tMODE,190*HODE+

LEN(Bt))»B»

BD 140 GOTO 140" ©
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caused by using a FOR-NEXT loop 
to clear out P 1M memory with ze­
ros. Instead, the three statements in 
line 100 clear out P 1M memory 
instantly. This trick works by set­
ting A$ to zeros after lines 10-90 
fool the computer into thinking that 
A$ coincides with P 1M memory. 

Second, the program does not 
define the player shape by POKE­
ing into P 1M memory, as does Pro­
gram 1 and last month's programs. 
Instead, the bytes which form the 
player shape in line 120 are read 
into a strin g (B$) in line 110. This is 
the key to the string-animation 
tec hnique . Since the com puter 
thinks that A$ overlays P 1M mem­
ory, the statement in line 130 copies 
the player shape in B$ into the mid­
dle of the player 0 memory area . 
This places the shape at midscreen. 

With a statement like A$(Y, Y 
+ LEN(B$)) = B$, you can instantly 
change the player's vertical posi­
tion . For an example of vertical ani­
mation, replace lines 130 and 140 in 
Program 2 with the following lines: 

130 FOR Y- 25 6 TO 51 2 
140 AS(V , Y+LEN ( BS » -BS 
15" NE XT Y 
160 GOTa 130 

It's a convincing demonstra­
tion that fast vertical motion can be 
easily achieved in BASIC using 
strings. 

Self-Erasing Players 
If you look closely at the player 
shape bytes in line 120, you'll no­
tice that a pair of zeros precedes 
and follows the series of numbers. 
Ordinaril y, it doesn't make sense to 
see zeros in player shape data, be­
cause zeros show up blank on the 
screen. But these zeros have a spe­
cial purpose. As the player shape 
moves through P 1M memory, it 
would leave a trail of itself on the 
screen unless you erased it after 
eve ry moveme nt . Alt h ough it 
would be easy to erase the player 
shape by fi lling B$ with zeros 
(using a formula like the one in line 
100), this extra step would slow 
down the animation by a fraction of 
second. By tacking a zero onto each 
end of the player data, the shape 
erases itself as it moves. 

In this case, two zeros sur­
round the player data . This allows 
even faster vertical motion by mov­
ing the pl ayer shape two steps at a 
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time. To see this in action, add the 
above changes to Program 2 with 
this altera tion to line 130: 

130 FOR Y- 2:56 TO 512 ST EP 
2 

Now change STEP 2 to STEP 
15. As you can see, you can have as 
many shapes displayed in the verti ­
cal band as will fit. 

Another important advantage 
of string-animation is that you can 
store several d ifferent shapes in dif­
ferent strings (such as B$, C$, 0 $, 
and so on) . You can instantly fli p 
between the shapes simpl y by reas­
signing A$, as in A$(Y, Y + LEN 
(0$))= 0 $. 

What About Diagonals? 
Once you learn how to move P 1M 
objects horizontally and verticall y, 
it 's easy to animate them diagonal­
ly as well . Just combine a horizontal 
step with each vertical step, inter­
weaving them to achieve a diagonal 
path . 

For an example, start with Pro­
gram 2 and add these changes: 

1 3 0 FOR V- 2:56 TO 511 
142 AS (Y,Y +LEN(BS » -es:po 

KE 5 32 48, V-2 56 
15 1i!1 NE XT Y 
16 0 SOTO 1 3 0 

If you experiment with these 
programs, you should be able to 
take it from here. All these exam­
ples use player 0, but the other 
players and missiles can be used in 
a similar manner. Just calculate the 
vertical screen position by figuring 
where A$ overlaps the appropriate 
player I missile area, then position 
the player shape data at that point 
in A$. (Refer to the accompanying 
table for a guide.) 

Trying drawing a background 
screen with PLOT and ORAWTO, 
then move your players above or 
beneath it. Also, although P 1M 
graphics are commonly used for 
games, try using these techniques 
to add interest and variety to your 
text programs as well . You can turn 
players or missiles into thin vertical 
lines to delineate data columns, or 
change them in to cursors th at 
change color to signal for input. 
This three-part series merely covers 
the basics-there's a lot more to 
Atari P 1M graphics, such as priori­
ty registers and collision registers. 
The possibilities are endless. 

For Instructions on entering these listings. 
please refer to "COMPUTE l's Guide to Typing 
In Programs" published bimonthly In COMPUTEI. 

Program 1: Vertical Move­
ment With FOR-NEXT 
~ 1" PO KE 1 0 b,PE E K( 106 ) -8 
IF 2i1 PO KE 54279 , P EE K ( 1 0 6 ) 
KD 30 GRAPHICS 0 : SETCOLOR 2, 

"." eN 4 0 PI1BASE - PEE K ( 1 S6) . 2 56 
IIl :5S PO KE :559,62 
PII 6e POKE '53 27 7, 3 
DP 7e PO KE 7 S4,68zPO KE 7 S:5,1 

981PQKE 7e6 , 1681PO KE 7 
S7, 14 8 

PA BS PO KE '53 2 4B , 16S:PO KE '53 
249,170 :PO KE 532'50,180 
I POKE '5 3 2'51 , 19 0 

.8 90 FOR X-PMBASE+ 1024 TO P 
MBASE+ 2048IPOKE X,0 :NE 
XT X 

la 9'5 VE RTICAL - PMBASE+l l '52 
KD1 00 RESTORE aFOR X- I TO 1 

3 
OP l iS READ A 
M12 0 PO KE VER TIC AL+ X, A 
Cl 130 NE XT X 
~1 40 DATA 0, 2 4 ,6S, 1 2 6 , 90,2 

19,2'5'5 , 2 1 9 , 19 '5 ,102 , 60 
,24, 0 

CF 1~" S-STIC K(0 ' 
JK 160 IF S - 13 THEN VERTICAL 

-VERTICAL + l aGOTO 10" 
JO I7" IF S - 14 THEN VERTICAL 

-VERTI CAL- II GOTO 100 
6D 180 GO TO 10 0 

Program 2: Vertical Move­
ment With Strings 
Sl 10 DIM A. (l ) , B. (l'5) 
~ 20 MOOE-2IREM MOOE- 2 FOR 

DOUBLE-RES, MOOE-l FOR 
SINGLE-RES 

FH 30 PMPAGE- PEE K ( 10 6 ) -4'MOO 
EaPO KE 10 6 ,P MPAGE : PO KE 

'54279,P MPAGE 
tE 4 121 GRAPH I CS " .... SE TCOLOR 2, 

0 , SIPMBA S E- 2 '5 6 . PMPAGE 
EH50 PO KE '5'59 , 30 + 16'MOOEtPO 

KE 5327 7 , 31 PO KE 5 3248, 
16S.PO KE 7 1l14,68 

HH 6111 VTAB - PEE K (13 4) +2'56'PEE 
K<13'5'.ATAB - PEE K ( 1 40 ' + 
2'56'PEE K ( 141' 

CD 70 OFFSET-PMBASE + 384 t MOOE 
-ATAB . REM FIND DISTANC 
E FROM ATAB START TO P 
LAYER ZERO START 

FB B0 HI-INT(OFFSET /2'5 6),LO­
OFFSET - 2'56*H I IL-640.MO 
OEIHL- I NT(L /256 ) .LL - L-
2~6'HL 

~ ge POKE VTAB + 2,LOsPO KE VT 
AB+ 3 ,HIaPO KE VTAB+6 , LL 
,POKE VTAB+7 , HL 

JDle e A. (l,-CH R. (0 )aAS ( 640t 
MODE J-CH Rs (0).AS <2'- A 
S 

Ba 1 1 13 FOR 1 - 1 TO l'5I READ A: 
BS <I,IJ - CHR S (A):NE XT 
I 

~ 12e DATA 0, e , 2 4,6e,126,90 
,2 19,2'55,2 19, 1 9:5 , lS2, 
6tZ1,24,iJ,iJ 

'" 13iJ As (191Z1'MODE, 19£1.MOOE+ 
LEN(BS,, - BS 

so 140 GaTa 1 4'" @ 



Amiga's

Amazing

Graphics
Charles Brannon, Program Editor

Commodore's Amiga presents pro

grammers with more graphics fea

tures than ever before—both an

exciting prospect and a bewildering

abundance. This overview covers the

fundamentals of the Amiga's graphics

capabilities and shows how they dif

fer from those on previous personal

computers.

Graphics make the Amiga special.

Although the Amiga's other fea

tures—such as its stereo sound,

high-speed 68000 microprocessor,

built-in 880K disk drive, and multi

tasking operating system—are cer

tainly noteworthy, it's the graphics

that first catch your eye. The 4,096

color variations allow nearly seam

less transition between colors; the

640 X 400 high-resolution bitmap

mode is close to broadcast TV quali

ty; and the custom chips permit

fast, complex animation. The

Amiga is a machine for the artist in

all of us.

Making the most of these fea

tures requires programmers to mas

ter some new techniques, however.

There are some important differ

ences between the way the Amiga

handles graphics and the methods

used on previous personal comput

ers. Of course, there are many simi

larities, too.

Mixing A Rainbow

Understanding any computer's

graphics is easier if you know some

background about video displays.

In any monitor or TV, video images

are electronically painted by elec

tron guns on the inside of the CRT

(cathode ray tube, commonly known

as the picture tube). From our point

of view when looking at the screen,

three electron beams sweep left to

right, top to bottom, across the in

side of the CRT. The CRT is coated

with special phosphors that glow

either red, green, or blue when hit

by the stream of particles from the

electron guns. Each phosphor dot

can glow bright, dim, dark, or any

where in between.

Once painted on the screen,

the video image quickly fades

away, so the electron beams repeat

the cycle to draw a new frame 60

times per second. This refresh rate is

more than fast enough to fool our

eyes into seeing motion when the

video images are changing each

frame, as they are with TV shows

and animated computer graphics.

Unlike most computers, the

Amiga does not limit you to a fixed

set of colors. Instead, you mix three

primary colors—red, green, and

blue—to create your own custom
colors. Each primary color has 16

luminance, or brightness, levels,

from 0 (no color) to 15 (very bright).

This makes up to 4,096 combina
tions possible (16*16*16 = 4,096).

To display all these colors, the

Amiga requires a special monitor

called analog RGB (red-green-blue).

The Amiga also works with another

type of RGB monitor, called digital

RGB, but these devices can display

only 16 colors. (Digital RGB moni

tors are the type used with IBM

computers and the Commodore

128.) If you plug the Amiga into a

regular TV via its built-in RF modu

lator, 3,616 colors can be displayed.

With a maximum of 4,096

color combinations available using

analog RGB, almost any hue can be

closely approximated. Most colors

can be separated into red, green,

and blue components. Because vid

eo images appear as transmitted,

not reflected light, the red-blue-

yellow primary color mixing you

may have learned does not always

apply. For example, red, blue, and

green combine to form white, not

dark brown. To get brown you'd

need to combine red and green to

get a greenish red color which ap

pears to be brown. Turning up the

brightness of green and red gives

yellow. Combine dark red and dark

blue to get violet. Bright red and

dark blue yields a pastel shade of

purple.

Color Indirection

In most of the Amiga's graphics

modes, you cannot display all 4,096

colors simultaneously. Instead,

you're limited to a palette of 16 or

32 colors, depending on the mode.

However, you can choose which of

the 4,096 colors will be available in

the palette.
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Amiga's 
AmazIng 

Graphics 
Charles Brannon. Program Editor 

Commodore's Amiga presents pro­
grammers with more graphics fea­
tures than ever before-both an 
exciting prospect alld a bewildering 
abundallce. This overview covers the 
fundamelltals of the Amiga's graphics 
capabilities and sh ows how tlleY dif­
fer from those on previous persollal 
computers. 

Graphics make the Amiga special. 
Although the Amiga 's other fea­
tures- such as its stereo sound, 
high-speed 68000 microprocessor, 
built-in 880K disk drive, and multi­
tasking operating system-are cer­
tainly noteworthy, it's the graphics 
that first catch your eye. The 4,096 
color variations allow nearly seam­
less transition between colors; the 
640 X 400 high-resolution bitmap 
mode is close to broadcast TV quali­
ty; and the custom chips permit 
fast , comp lex animation. The 
Amiga is a machine for the artist in 
all of us. 

Making the most of these fea­
tures requires programmers to mas­
ter some new techn iques, however. 
There are some important differ­
ences between the way the Amiga 
handles graphics and the methods 
used on previous personal comput­
ers. Of course, there are many simi­
larities, too. 

Mixing A Rainbow 
Understanding any computer's 
graphics is easier if you know some 

background about video displays. 
In any monitor or TV, video images 
are electronically painted by elec­
tron guns on the inside of the CRT 
(cathode ray tube, commonly known 
as the picture tube). From our point 
of view w hen looking at the screen, 
three electron beams sweep left to 
right, top to bottom, across the in­
side of the CRT. The CRT is coated 
with special phosphors that glow 
either red, green, or blue when hit 
by the stream of particles from the 
electron guns. Each phosphor dot 
can glow bright, dim, dark, or any­
w here in between. 

Once painted on the screen, 
the video image quickly fades 
away, so the electron beams repeat 
the cycle to draw a new frame 60 
times per second. This refresh rate is 
more than fast enough to fool our 
eyes into seeing motion when the 
video images are changing each 
frame, as they are with TV shows 
and animated computer graphics. 

Unlike most computers, the 
Amiga does not limit you to a fixed 
set of colors. Instead, you mix three 
primary colors-red, green, and 
blue-to create your own custom 
colors. Each primary color has 16 
luminance, or brightness, levels, 
from 0 (no color) to 15 (very bright). 
This makes up to 4,096 combina­
tions possible (16' 16' 16 = 4,096). 

To display all these colors, the 
Amiga requires a special monitor 
called analog RGB (red-green-blue). 

The Amiga also works with another 
type of RGB monitor, called digital 
RGB, but these devices can display 
only 16 colors. (Digital RGB moni­
tors are the type used with IBM 
computers and the Commodore 
128.) If you plug the Amiga into a 
regular TV via its built-in RF modu­
lator, 3,616 colors can be displayed. 

With a maximum of 4,096 
color combinations available using 
analog RGB, almost any hue can be 
closely approXimated. Most colors 
can be separated into red, green, 
and blue components. Because vid­
eo images appear as transmitted, 
not reflected light. the red-blue­
yellow primary color mixing you 
may have learned does not always 
apply. For example, red, blue, and 
green combine to form white, not 
dark brown. To get brown you'd 
need to combine red and green to 
get a greenish red color which ap­
pears to be brown. Turning up the 
brightness of green and red gives 
yellow. Combine dark red and dark 
blue to get violet. Bright red and 
dark blue yields a pastel shade of 
purple. 

Color Indirection 
In most of the Amiga's graphiCS 
modes, you cannot display all 4,096 
colors simultaneous ly. Instead, 
you're limited to a palette of 16 or 
32 colors, depending on the mode. 
However, you can choose which of 
the 4,096 colors will be available in 
the palette. 
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f©WEI IPLAM Compiler and Software

Development System

Cadpak Enhanced Version -
Graphics design and drawing

package. Create detailed designs
with dimensioning, scaling, text,

rotating, more. Use with or without

iightpen. Hardcopy. $39.95

- "one of the best

programs ever written for the C-64"

Commodore Magazine, Nov 1985.

Complete spreadsheet with builtin

graphics. Cell formatting, protec

tion, windowing, HELP. $39.95

rtpak - Make professional

quality pie, bar and line

charts/graphs directly from your

data. Instantly draw or redraw charts

to your specifications. Statistics

capabilities. Hardcopy. $39.95

Z - Complete C language

development system. Enhanced

full-screen editor, compiler, linker,

library and extensive handbook.

Used by thousands in schools and

industry. $79.95

i - First expert system for C-

128 and C-64. Ordinary data bases

play back facts, but XPER's

knowledge base help you identify,
diagnosis and select - in short
helps make decisions. $59.95

iscal - Complete Pascal

language development system.

Full-screen editor, compiler, inte

grated assembler, graphics toolkit,

fast DOS (3X faster than 1541) and

handbook. $59.95

Call now, for the name of your nearest dealer. Or order directly from ABACUS with your Mastercard, VISA or

AMEX card. Add $4.00 for postage and handling. Foreign orders add $10.00 per product. Other software and

books are also available. Call or write for free catalog. Dealer inquiries welcome - over 1200 dealers nationwide.

Abacus Software
P.O. Box 7211 Grand Rapids, Ml 49510

Tel. 616/241-5510 Telex 709-101

Cadpak Enhanced Version -
Graphics design and drawing 
package. Create detailed designs 
with dimensioning, scaling, text , 
rotating, more. Use with or without 
lightpen. Hardcopy. $39.95 

PowerPlan - ·one of the best 
programs ever written for the C-64· 
Commodore Magazine, Nov 1985. 
Complete spreadsheet with builtin 
graphics. Cell formatting, protec­
tion, windowing, HELP. $39.95 

~ . .• -t . 
.. 

...' . . {. • • 
• t .. .... .... _ : 

_ 1 ... - : . . .. -•. -__ II , - . • 0 lHIII_l 

+ , '" '~:.,~~ . 
.A.. ° , --' 

. Y. 1 - ' 

'1-t . ...... -t 
-- • . + 

Chartpak - Make professional 
quality pie, bar and line 
charts/graphs directly from your 
data. Instantly draw or redraw charts 
to your specHlcatlons. Statistics 
capabilities. Hardcopy. $39 .95 

Super C - Complete C language 
development system. Enhanced 
full-screen editor, complier, linker, 
library and extensive handbook. 
Used by thousands In schools and 
i"dJstry. $79.95 

Compiler and Software 
Oc.velopment System 

Xper - First expert system for C-
128 and C-64. Ordinary data bases 
play back facts , but XPER's 
knowledge base help you identHy, 
diagnosis and select - In short 
helps make decisions. $59.95 

Super Pascal - Complete Pascal 
language development system. 
Full-screen editor, complier, Inte­
grated assembler, graphics toolkit, 
fast DOS (3X faster than 1541) and 
hardlook. $59.95 

Call now, for the name of your nearest dealer. Or order directly from ABACUS with your Mastercard, VISA or 
AMEX card. Add $4.00 for postage and handling. Foreign orders add $10.00 per product. Other software and 
books are also available. Call or write for free catalog. Dealer Inquiries welcome - over 1200 dealers nationwide. 

Abacus liiiiiUin~1 Software 
P.o. Box 7211 Grand Rapids, MI 49510 

Tel. 616/241-5510 Telex 709-101 
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OPTIONAL DISKETTES

are also available for
each of our book titles.

Each diskette contains

the programs found in the

book to save you the time
of typing them in at the

keyboard. Price of each

diskette is $14.95.

SAVE! Thru Nov

30th, receive the

optional-diskette

for 1/2[ price when

ordere^pf the

same tirne^as any

book. QnlV $7.50

Call now, for the name of your nearest dealer. Or order

directly from ABACUS with your MC, VISA or AMEX card.

Add $4.00 for postage and handling. Foreign orders add

$6.00 per book. Other software and books are also avail
able. Call or write for free catalog. Dealer inquiries welcome

- over 1200 dealers nationwide. Call 616 / 241-5510

Abacus bid Software
P.O. Box 7211 Grand Rapids, MI 49510

Phone 616/241-5510 Telex 709-101
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The colors in the Amiga palette

are determined by 32 memory reg

isters. Each register is 12 bits wide

(IV2 bytes), the number of bits

needed to hold a number from 0 to

4,095.

When the Amiga draws a vid

eo image, the dots that make it up

derive their colors from the color

registers. In the 320 X 200 or 320

X 400 modes, each dot on the

screen can be colored from any of

the 32 color registers. Therefore, 32

simultaneous colors are possible in

these modes.

Some computers, such as the

Commodore 64, store color infor

mation for the screen in a section of

memory known as color memory.

Color memory is a grid of memory

cells. Each cell defines the color of

an 8 X 8 pixel zone. The number in

color memory is a number repre

senting 1 of 16 fixed colors. Other

computers, such as the Atari ma

chines, store color information by

another method known as color in

direction. The Amiga uses the latter

technique. The number represent

ing the dot on the screen does not

encode the color directly, but in

stead selects a particular color regis

ter. The dot gets its color indirectly

through the color register. If you

change the color register, every

thing drawn with that register in

stantly changes.

Color indirection is extremely

powerful. Unique glowing effects

are possible by cycling between all

the colors at high speed. You don't

have to redraw the entire screen,

which takes a lot of time. You can

merely change a color register to

instantly modify the appearance of

everything drawn in that color. A

single memory change affects an

entire screen, which makes possible

some high-speed effects even in a

relatively slow language like

BASIC.

For example, if you draw a se

ries of concentric circles, each circle

deriving its color from a different

color register, you could create a 3-D

tunnel illusion by changing the

color registers in sequence. You

could fill all color registers with the

same color, then change one color

register at a time to create the illu

sion of growing circles. Objects can

be made invisible by changing their

color to the same color as the screen

background, then made to appear

instantly by giving them a contrast

ing color.

A Nybble Of Color

Color information is stored in the

color registers by flipping certain

bits on and off. Each 12-bit register

assigns 4 bits for each primary

color. (A group of 4 bits is called a

nybble—half of a byte.) In the 320

X 200 and 320 X 400 modes, here

is the format of the color registers:

11 10 9 8

blue

7 6 5 4

green

3 2 10 bit number

red primary color

A handy formula for setting a

color register in this mode is:

BLUE*256 + GREEN'

where the luminance values of

BLUE, GREEN, and RED range

from 0-15.

The color registers for the hi

res 640 X 400 mode with an analog

RGB monitor are a little trickier:

1110 9

blue

8 7 6

green

5 4

rm rl rh

2 10 bit number

b g r color

As you can see, the color bits

have been scattered all over the 12-

bit range. Bits 9-11 define 3 bits of

data for blue (range of 0-7); bits 6-8

define 3 bits of data for green (range

0-7). Bits 4 and 5 are the low and

medium bits of data defining red,

and bit 3 is the high bit of red data.

(You would think the red bits

would be arranged high-medium-

low instead of high-low-medium,

but the Amiga engineers must have

had some reason for this strange

order.) Bits 0-2 are the enable bits

for the red, green, and blue electron

guns.

The formula for setting a color

register in this mode is also more

complicated:

16 + (RED AND 4)*2 + BEN*4

'2 + REN

This formula assumes RED,

GREEN, and BLUE range from 0-7;

REN, GEN, and BEN (the RGB en

able bits) are either 0 or 1; that INT

takes the integer result of its argu

ment (as in BASIC); and that AND

performs a bitwise AND.

A Binary Tower

Each screen dot, or pixel, derives its

color from one of these color regis

ters. How are these dots laid out in

memory? For a 32-coIor mode, each

pixel is represented by a five-bit

binary quantity (25 —32). However,

a five-bit quantity does not pack

into a byte very well. Therefore, the

Amiga maps its screen memory in a

different way from most computers.

Traditionally, computers have

laid out their screen memory serial

ly, left to right, top to bottom. For

instance, the Commodore 64's multi

color graphics mode fits four pixels

into a byte, with each bit pair repre

senting one pixel (00 = color 0,

01 = colorl, 10 = color2, 10 = color

3). That's why the Commodore 64's

160 X 200 multicolor mode re

quires 8K of screen memory. With

this memory scheme, to get more

colors you would have to group

more pixels together. But with five

bits needed to store a single pixel on

the Amiga, three bits would be

wasted in every byte. If the Amiga

used a serial scheme to store its

display, it would take 64K to hold a

320 X 200 screen with 32 colors.

This problem was solved by

grouping the bits a different way.

Instead of using horizontally adja

cent bits within the same byte to

select a color register, the Amiga

overlays bytes and reads the bits

vertically. For example, all bits in

bit position 7 from each of five

overlaid bytes form a five-bit quan

tity. It's as if each pixel were a five-

bit tower rising above the screen

map. If you cross-section the verti

cal bytes making up the screen, you

get five layers of bits called bit

planes.

Each bit plane permits one bit

of color definition. The simplest

screen has only one bit plane, with

one bit per pixel. This arrangement

permits only on/off possibilities for

each pixel. To get a broader range,

you need to add another bit plane.

That way, the bit on the primary bit

plane and the bit in the correspond

ing position in the second bit plane

permit two bits, or four possibilities

of color definition. The accompany

ing figure shows how the Amiga

uses bit planes for color selection,

and the table gives a summary of

the Amiga's screen modes.

Incidentally, the Amiga has no

true text modes like those found on

earlier computers. Text is drawn as

graphics objects, usually in 640 X

200 graphics, the default mode

used by the Amiga's operating sys

tem, Intuition.
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The colors in the Amiga palette 
are determined by 32 memory reg­
isters. Each register is 12 bits wide 
(1'12 bytes), the number of bits 
needed to hold a number from 0 to 
4,095. 

When the Amiga draws a vid­
eo image, the dots that make it up 
derive their colors from the color 
registers. In the 320 X 200 or 320 
X 400 modes, each dot on the 
screen can be colored from any of 
the 32 color registers. Therefore, 32 
simultaneous colors are possible in 
these modes. 

Some computers, such as the 
Commodore 64, store color infor­
mation for the screen in a section of 
memory known as color memory. 
Color memory is a grid of memory 
cells. Each cell defines the color of 
an 8 X 8 pixel zone. The number in 
color memory is a number repre­
senting 1 of 16 fixed colors. Other 
computers, such as the Atari ma­
chines, store color information by 
another method known as color in­
direction. The Amiga uses the latter 
technique. The number represent­
ing the dot on the screen does not 
encode the color directly, but in­
stead selects a particular color regis­
ter. The dot gets its color indirectly 
through the color register. If you 
change the color register, every­
thing drawn with that register in­
stantly changes. 

Color indirection is extremely 
powerful. Unique glowing effects 
are possible by cycling between all 
the colors at high speed. You don 't 
have to redraw the entire screen, 
which takes a lot of time. You can 
merely change a color register to 
instantly modify the appearance of 
everything drawn in that color. A 
single memory change affects an 
entire screen, which makes possible 
some high-speed effects even in a 
relatively s low language like 
BASIC. 

For example, if you draw a se­
ries of concentric circles, each circle 
deriving its color from a different 
color register, you could create a 3-D 
tunnel illusion by changing the 
color registers in sequence. You 
could fill all color registers with the 
same color, then change· one color 
register at a time to create the illu­
sion of growing circles. Objects can 
be made invisible by changing their 
color to the same color as the screen 
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background, then made to appear 
instantly by giving them a contrast­
ing color. 

A Nybble Of Color 
Color information is stored in the 
color registers by flipping certain 
bits on and off. Each 12-bit register 
assigns 4 bits for each primary 
color. (A group of 4 bits is called a 
"ybble- half of a byte.) In the 320 
X 200 and 320 X 400 modes, here 
is the format of the color registers: 

11 10 9 817 6 5 413 2 1 0 bit llumber 
blue green red primary color 

A handy formula for setting a 
color register in this mode is: 
BLUP256 + GREEN'16 + RED 

where the luminance values of 
BLUE, GREEN, and RED range 
from 0-15. 

The color registers for the hi­
res 640 X 400 mode with an analog 
RGB monitor are a little trickier: 

11 10 918 7 61 5 4 13 1 2 1 0 bit /lumber 
blue green rm rl rh b g r color 

As you can see, the color bits 
have been scattered all over the 12-
bit range. Bits 9-11 define 3 bits of 
data for blue (range of 0-7); bits 6-8 
define 3 bits of data for green (range 
0-7). Bits 4 and 5 are the low and 
medium bits of data defining red, 
and bit 3 is the high bit of red data. 
(You would think the red bits 
would be arranged high-medium­
low instead of high-low-medium, 
but the Amiga engineers must have 
had some reason for this strange 
order.) Bits 0- 2 are the enable bits 
for the red, green, and blue electron 
guns. 

The formu la for setting a color 
register in this mode is also more 
complicated: 
BLUE'512 + GREEN'64 + INT(RED /2)' 

16 + (RED AND 4)'2 + BEN'4 + GEN 
·2 + REN 

This formula assumes RED , 
GREEN, and BLUE range from 0-7; 
REN, GEN, and BEN (the RGB en­
able bits) are either 0 or 1; that INT 
takes the integer result of its argu­
ment (as in BASIC); and that AND 
performs a bitwise AND. 

A Binary Tower 
Each screen dot, or pixel, derives its 
color from one of these color regis­
ters. How are these dots laid out in 
memory? For a 32-color mode, each 
pixel is represented by a five-bit 

binary quantity (2' = 32). However, 
a five-bit quantity does not pack 
into a byte very well. Therefore, the 
Amiga maps its screen memory in a 
different way from most computers. 

Traditionally, computers have 
laid out their screen memory serial­
ly, left to right, top to bottom. For 
instance, the Commodore 64's multi­
color graphics mode fits four pixels 
into a byte, with each bit pair repre­
senting one pixel (OO = color 0, 
01 = color 1, 10 = color 2, 10 = color 
3). That's why the Commodore 64's 
160 X 200 multicolor mode re­
quires 8K of screen memory. With 
this memory scheme, to get more 
colors you would have to group 
more pixels together. But with five 
bits needed to store a single pixel on 
the Amiga, three bi ts would be 
wasted in every byte. If the Amiga 
used a serial scheme to store its 
display, it would take 64K to hold a 
320 X 200 screen with 32 colors. 

This problem was solved by 
grouping the bits a different way. 
Instead of using horizontally adja­
cent bits within the same byte to 
select a color register, the Amiga 
overlays bytes and reads the bits 
vertically. For example, all bits in 
bit position 7 from each of five 
overlaid bytes form a five-bit quan­
tity. It' s as if each pixel were a five­
bit tower rising above the screen 
map. If you cross-section the verti­
cal bytes making up the screen, you 
get five layers of bits called bit 
planes. 

Each bit plane permits one bit 
of color definition. The Simplest 
screen has only one bit plane, with 
one bit per pixel. This arrangement 
permits only on/off possibilities for 
each pixel. To get a broader range, 
you need to add another bit plane. 
That way, the bit on the primary bit 
plane and the bit in the correspond­
ing position in the second bit plane 
permit two bits, or four possibilities 
of color definition . The accompany­
ing figure shows how the Amiga 
uses bit planes for color selection, 
and the table gives a summary of 
the Amiga's screen modes. 

Incidentally, the Amiga has no 
true text modes like those found on 
earlier computers. Text is drawn as 
graphics objects, usually in 640 X 
200 graphics, the default mode 
used by the Amiga's operating sys­
tem, Intuition. 
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This shows how screen memory is mapped serially. Every pixel is represented by a

four-bit binary number. We can pack two pixels per eight-bit byte. This scheme is

not efficient for packing pixel sizes of three, five, or seven bits.

Below, the pixels are represented

as "binary towers." The planes on

the right show the three-dimensional

figure separated into two-dimensional

bit-planes.

A more flexible and efficient way of representing multiple-bit objects (pixels) is to

layer the bits "vertically." Each bit-plane is equivalent to one high-resolution

screen. A pixel is represented by a single bit position, hence eight pixels per byte.

To permit a pixel to represent more than just on or off, additional bit fields are

layered. All bits in a corresponding bit position together define a four-bit value.

Amiga Screen Modes

Mode

Normal res, noninterlaced

Normal res, interlaced

Hi res, noninterlaced

Hi res, interlaced

Hold and modify

Hold and modify

Pixels

320 X 200

320 X 400

640 X 200

640 X 400

320 X 200

320 X 400

Bit

1

1

1

1

5

5

Planes

to 5

to 5

to 4

to 4

or 6

or 6

Memory

8K-40K

16K-80K

16K-64K

32K-128K

48K

96K

Onscreen

2 to

2 to

2 to

2 to

256 to

256 to

Colors

32

32

16

16

4,096

4,096

Bit Planes Save Memory

Although the bit planes are stacked

together, don't think of them as

multiple, transparent screens. The

pile of bit planes creates only one

screen. Bit planes are merely a way

to make more efficient use of mem

ory. If you don't need 32 colors, use

fewer bit planes. Since each bit

plane uses 8K in 320 X 200 resolu

tion, memory usage can range from

8K (one bit plane, 2 colors) to 40K

(five bit planes, 32 colors). Memory

usage for the 320 X 400 mode can

be up to 80K; for 640 X 200, 64K;

and 640 X 400 uses as much as

128K. Again, these are only if all

allowed bit planes are used. The

mininum memory requirement for

640 X 200 is 16K, for a two-color

mode.

The Amiga permits up to six bit

planes, though only five are used at

a time in 320 X 200 or 320 X 400

resolution. The hi-res 640 X 200

and 640 X 400 modes use only four

bit planes, for a total of 16 colors.

Although six bit planes are avail

able, the video circuitry can't fetch

more than five bits per pixel in 320

X 200 mode, or it would lag behind

the speeding video beam. The vid

eo beam that refreshes the picture

can't wait, so the video circuitry

must keep up with the beam.

That's why 640 X 200 and 640

X 400 modes are limited to four bit

planes, or 16 onscreen colors. The

video circuitry just can't fetch mem

ory fast enough to change twice as

many pixels per line. In fact, adja

cent pixels cannot always have dif

ferent colors in the 640 modes. The

adjacent values may point to differ

ent color registers, but it's not possi

ble to fully change the hardware

color output between even and odd

pixels in the 640 mode. A dark

green pixel to the right of a bright

white one may appear gray ("dark

white"). Only the luminance infor

mation can be effectively changed

before the beam has left that pixel

position.

Interlaced Modes

Most personal computers up to

now have been limited to a vertical

resolution of 200 scan lines (a scan

line is the thin horizontal line paint

ed on the CRT by the electron guns

as they scan from left to right).

However, the Amiga can make use
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Amiga Screen Modes 

Mode Pixels Bit Planes Memory Onscreen Colors 

Normal res, noninterlaced 320 X 200 1 to 5 8K-40K 2 to 32 
Normal res, interlaced 320 X 400 1 to 5 16K-80K 2 to 32 
Hi res, noninterlaced 640 X 200 1 to 4 16K-64K 2 to 16 
Hi res, interlaced 640 X 4Il0 1 to 4 32K-128K 2 to 16 
Hold and modify 320 X 200 5 or 6 48K 2~6 10 4,096 
Hold and mOdify 320 X 400 5 or 6 96K 256 10 4,096 

Bit Planes Save Memory 
Although the bit planes are stacked 
together, don't think of them as 
multiple, transparent screens . The 
pile of bit planes creates only one 
screen. Bit planes are merely a way 
to make more efficient use of mem­
ory. If you don' t need 32 colors, use 
fewer bit planes. Since each bit 
plane uses 8K in 320 X 200 resolu­
tion, memory usage can range from 
8K (one bit plane, 2 colors) to 40K 
(five bit planes, 32 colors). Memory 
usage for the 320 X 400 mode can 
be up to 80K; for 640 X 200, 64K; 
and 640 X 400 uses as much as 
128K. Again, these are only if all 
allowed bit planes are used. The 
mininum memory requirement for 
640 X 200 is 16K, for a two-color 
mode. 

The Amiga permits up to six bit 
planes, though only five are used at 
a time in 320 X 200 or 320 X 400 
resolution. The hi-res 640 X 200 
and 640 X 400 modes use only four 
bit planes, for a total of 16 colors. 
Although six bit planes are avail­
able, the video circuitry can't fetch 
more than five bits per pixel in 320 
X 200 mode, or it would lag behind 
the speeding video beam. The vid­
eo beam that refreshes the picture 
can' t wait, so the video circuitry 
must keep up with the beam. 

That's why 640 X 200 and 640 
X 400 modes are limited to four bit 
planes, or 16 onscreen colors. The 
video circuitry just can't fetch mem­
ory fast enough to change twice as 
many pixels per line. In fact, adja­
cent pixels cannot always have dif­
ferent colors in the 640 modes. The 
adjacent values may point to differ­
ent color registers, but it's not possi­
ble to fully change the hardware 
color output between even and odd 
pixels in the 640 mode. A dark 
green pixel to the right of a bright 
white one may appear gray ("dark 
white"). Only the luminance infor­
mation can be effectively changed 
before the beam has left that pixel 
position. 

Interlaced Modes 
Most personal computers up to 
now have been limited to a vertical 
resolution of 200 scan lines (a scan 
line is the thin horizontal line paint­
ed on the CRT by the electron guns 
as they scan from left to right). 
However, the Amiga can make use 
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of interlacing to double the number

of scan lines. A TV or monitor dis

plays more than 400 visible scan

lines, but normally uses only every

other scan line of a screen, filling in

the odd lines with data from the

even lines. In interlace mode, alter

nate screen refreshes are shifted up

or down by one scan line, permit

ting full vertical resolution.

Interlacing on the Amiga

works like this: In 1/60 second, the

first 320 X 200 or 640 X 200 screen

is scanned. Before the phosphors

fade, a second 320 X 200 or 640 X

200 screen is scanned, shifted down

one line to interweave it with the

previous screen. The first screen

displays even lines, and the second

displays the odd lines. The result is

doubled resolution—400 scan lines

instead of 200.

Because the total picture takes

twice as long to display, the phos

phors in the even lines begin to

fade as the odd lines are drawn.

Therefore, some flickering and jit

tering in the 640 X 400 mode is

visible. The only way to avoid this

would be to redesign the monitor to

refresh its screen at a faster rate

than 1/60 second (a technique used

by the Macintosh and Atari ST

monochrome monitors).

The Amiga's video chip is

smart enough to handle interlacing

with ease. The bit planes are laid

out in memory as if there were just

one continuous 320 X 400 or 640

X 400 screen. You tell the video

chip how far to skip ahead in mem

ory to display the next line. By

choosing an offset twice the normal

line width, you can make the chip

skip the odd lines of data for the

first scan, then display the next

screen from the odd lines, skipping

the even lines. This greatly simpli

fies screen layout. The operating

system actually takes care of these

details, so you needn't even know

how 320 X 400 or 640 X 400 are

supported.

Dual Playfield Mode

In the normal-res modes, you can

set up and overlay two indepen

dent graphics screens. A portion of

one screen can be transparent to

show the underlying screen. You

can specify which screen has priori

ty over the other. Each screen can

be manipulated independently,

even resized and moved over or

under the other.

The overlay screens can use up

to three bit planes each, since there

are six available. However, you can

use fewer bit planes if you want to

save memory at the expense of

color selection. Three bit planes

permit only eight colors per screen,

but each screen has its own color

palette. And the palettes can con

tain any of the 4,096 hues, of

course.

Dual playfields raise some ex

citing possibilities. In a game, one

screen could show your cockpit

window or starship control panel,

with the windshield or viewport

simply a transparent hole. The sec

ondary screen could show your

view of the sky or of the depths of

space, visible through the transpar

ent part of the primary screen.

Intuition uses this feature to let

you slide down the top screen to see

another behind it. For business ap

plications, you could have two

spreadsheets or documents running

on the two screens simultaneously.

Each screen can have its own win

dows, too.

Fine Scrolling

Scrolling is a technique that lets an

actual screen pan across a much

larger virtual screen. The actual

screen is what you see on the moni

tor; the virtual screen includes the

portions which won't fit on the

monitor but can be scrolled into

view. Scrolling lets you work with a

very large document, spreadsheet,

or page of graphics, and also makes

for exciting computer games (such

as Defender or Eastern Front).

Some computers are limited to

coarse scrolling—the actual screen

can be scrolled over the virtual

screen only in character-sized in

crements. Fine scrolling is a more

difficult technique that scrolls the

actual screen pixel by pixel.

Fine scrolling is easy on the

Amiga. The start of the screen map

is found in two memory registers

which are bit plane pointers. To

scroll the screen up, just change the

registers to point one line higher in

memory. To scroll down, you sub

tract the line width from the bit

plane pointers, displaying from the

previously off-screen line of data.

For horizontal scrolling, a sin

gle register lets you shift the screen

by up to 16 positions. You must

fetch an extra data word per line to

provide the pixels that should ap

pear as the screen is scrolled. After

you've scrolled 16 times, the pro

gram must perform a coarse scroll

by repointing the bit plane pointer

to the next word of memory. The

whole display appears to move, but

you're really just displaying a dif

ferent section of memory.

4,096 Colors At Once

A special video mode lets you dis

play more than just 32 colors at a

time. Hold and modify mode can

display 4,096 colors simultaneously

in the normal-res modes.

It's a difficult mode to use,

though. Each pixel is defined as a

modification of the color of the pre

vious pixel. You can hold this val

ue, and modify a portion of it

(hence hold and modify). Instead of

bit plane data defining a color regis

ter, the bits from bit planes 5 and 6

determine which portion of the pre

vious color output should be modi

fied, and the bits from bit planes

0-4 are substituted in the selected

portion of the color output.

You can define an entire screen

of color, even the background color,

just by modifying a single color reg

ister in this mode. You could start

with bright white, then set the blue

bits to zero to select yellow. From

yellow you can decrease the red

level to get green. You could then

turn off the green bits to get black,

which can in turn be modified to

get bright blue. You can modify

only the R, G, or B portion, or start

over with data from a new color

register.

Since color in the hold and

modify mode is dependent on pre

vious values, changing one pixel

could change the colors of all fol

lowing ones. It's a difficult mode to

use for dynamic displays, so it is

best suited for static pictures that

need 4,096 colors.

There's much more to the Ami

ga's graphics than we can cover in

this article. We haven't even begun

to discuss blitter animation, sprites,

the copper (video coprocessor), and

options like external video mixing,

video digitizing, and frame-

grabbing. It will probably be a

while before programmers learn to

take advantage of all these features.

In the meantime, we'll have a lot to

look forward to. ®
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of interlacillg to double the number 
of scan lines. A TV or monitor dis­
plays more than 400 visible scan 
lines, but normally uses only every 
other scan line of a screen, filling in 
the odd lines with data from the 
even lines. In interlace mode, alter­
nate screen refreshes are shifted up 
or down by one scan line, permit­
ting full vertical resolution. 

Interlacing on the Amiga 
works like this: In 1/ 60 second, the 
first 320 X 200 or 640 X 200 screen 
is scanned. Before the phosphors 
fade, a second 320 X 200 or 640 X 
200 screen is scanned, shifted down 
one line to interweave it with the 
previous screen. The first screen 
displays even lines, and the second 
displays the odd lines. The result is 
doubled resolution-400 scan lines 
instead of 200. 

Because the total picture takes 
twice as long to display, the phos­
phors in the even lines begin to 
fade as the odd lines are drawn . 
Therefore, some flickering and jit­
tering in the 640 X 400 mode is 
visible. The only way to avoid this 
would be to redesign the monitor to 
refresh its screen at a faster rate 
than 1/ 60 second (a technique used 
by the Macintosh and Atari ST 
monochrome monitors). 

The Amiga's video chip is 
smart enough to handle interlacing 
with ease. The bit planes are laid 
out in memory as if there were just 
one continuous 320 X 400 or 640 
X 400 screen. You tell the video 
chip how far to skip ahead in mem­
ory to display the next line. By 
choosing an offset twice the normal 
line width, you can make the chip 
skip the odd lines of data for the 
first scan, then display the next 
screen from the odd lines, skipping 
the even lines. This greatly simpli­
fies screen layout. The operating 
system actually takes care of these 
details, so you needn't even know 
how 320 X 400 or 640 X 400 are 
supported. 

Dual Playfleld Mode 
In the normal-res modes, you can 
set up and overlay two indepen­
dent graphics screens. A portion of 
one screen can be transparent to 
show the underlying screen. You 
can specify which screen has priori­
ty over the other. Each screen can 
be manipulated independently, 
even resized and moved over or 
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under the other. 
The overlay screens can use up 

to three bit planes each, since there 
are six available. However, you can 
use fewer bit planes if you want to 
save memory at the expense of 
color selection. Three bit planes 
permit only eight colors per screen, 
but each screen has its own color 
palette. And the palettes can con­
tain any of the 4,096 hues, of 
course. 

Dual playfields raise some ex­
citing possibilities. In a game, one 
screen could show your cockpit 
window or starship control panel, 
with the windshield or viewport 
simply a transparent hole. The sec­
ondary screen could show your 
view of the sky or of the depths of 
space, visible through the transpar­
ent part of the primary screen. 

Intuition uses this feature to let 
you slide down the top screen to see 
another behind it. For business ap­
plications, you could have two 
spreadsheets or documents running 
on the two screens simultaneously. 
Each screen can have its own win­
dows, too. 

Fine Scrolling 
Scrolling is a technique that lets an 
actual scree II pan across a much 
larger virtual screell. The actual 
screen is what you see on the moni­
tor; the virtual screen includes the 
portions which won't fit on the 
monitor but can be scrolled into 
view. Scrolling lets you work with a 
very large document, spreadsheet, 
or page of graphics, and also makes 
for exciting computer games (such 
as Defellder or Eastem Frollt). 

Some computers are limited to 
coarse scrolling- the actual screen 
can be scrolled over the virtual 
screen only in character-sized in­
crements. Fine scrollillg is a more 
difficult technique that scrolls the 
actual screen pixel by pixel. 

Fine scrolling is easy on the 
Amiga. The start of the screen map 
is found in two memory registers 
which are bit plane pointers. To 
scroll the screen up, just change the 
registers to point one line higher in 
memory. To scroll down, you sub­
tract the line width from the bit 
plane pointers, displaying from the 
previously off-screen line of data. 

For horizontal scrolling, a sin­
gle register lets you shift the screen 
by up to 16 pOSitions. You must 

fetch an extra data word per line to 
provide the pixels that should ap­
pear as the screen is scrolled. After 
you've scrolled 16 times, the pro­
gram must perform a coarse scroll 
by repainting the bit plane pointer 
to the next word of memory. The 
whole display appears to move, but 
you're really just displaying a dif­
ferent section of memory. 

4,096 Colors At Once 
A special video mode lets you dis­
play more than just 32 colors at a 
time. Hold and modify mode can 
display 4,096 colors simultaneously 
in the normal-res modes. 

It's a difficult mode to use, 
though . Each pixel is defined as a 
modification of the color of the pre­
vious pixel. You can hold this val­
ue, and modify a portion of it 
(hence hold alld modify). Instead of 
bit plane data defining a color regis­
ter, the bits from bit planes 5 and 6 
determine which portion of the pre­
vious color output should be modi­
fied, and the bits from bit planes 
0-4 are substituted in the selected 
portion of the color output. 

You can define an entire screen 
of color, even the background color, 
just by modifying a single color reg­
ister in this mode. You could start 
with bright white, then set the blue 
bits to zero to select yellow. From 
yellow you can decrease the red 
level to get green. You could then 
turn off the green bits to get black, 
which can in turn be modified to 
get bright blue. You can modify 
only the R, G, or B portion, or start 
over with data from a new color 
register. 

Since color in the hold and 
modify mode is dependent on pre­
vious values, changing one pixel 
could change the colors of all fol­
lowing ones. It's a difficult mode to 
use for dynamic displays, so it is 
best suited for static pictures that 
need 4,096 colors. 

There's much more to the Ami­
ga's graphics than we can cover in 
this article. We haven' t even begun 
to discuss blitter animation, sprites, 
the copper (video coprocessor), and 
options like external video mixing, 
video digitizing , and frame­
grabbing. It will probably be a 
while before programmers learn to 
take advantage of all these features. 
In the meantime, we'll have a lot to 
"look forward to. @ 



A Better Way To POKE

On The Commodore 64

This "program-writing program" for

the Commodore 64 can speed up any

BASIC routine that uses POKE to fill

large areas of memory. Using clever

programming techniques, it writes a

new routine that employs fast PRINT

statements in place of POKEs.

BASIC programs often require that

you fill a certain memory area with

data. The data may be a machine

language routine, sprite shape defi

nitions, a high-resofution graphics

screen, or whatever. In most cases,

the job is done with POKE state

ments: The program READs values

from DATA statements and POKEs

each value into the computer's

memory. Unfortunately, POKE is

one of BASIC'S slower statements.

In fact, it's so slow that some pro

grams display countdown timers

during memory-filling operations

to tell you how much longer you'll

have to wait.

PRINT, on the other hand, is

very fast. Though it's intended for a

different purpose than POKE,

PRINT also puts new values into

certain memory locations. After all,

the screen is just another memory

area in the computer: It consists of

Matthew Mackenzie

1000 locations numbered from

1024 to 2023, with 1024 at the

upper-left corner. When you

PRINT the letter A in the upper-left

corner of the screen, you're storing

a new value in memory location

1024. Because of this similarity, it's

possible to store values in memory

with PRINT instead of POKE.

However, PRINT'S memory-

changing ability has certain limita

tions. Usually, you can print only in

the 1000-character screen memory

area. And after you've changed

character 999, the screen begins to

scroll. The top line of the screen

disappears, and everything below

that line moves up. Finally, POKE

and PRINT use different codes to

represent characters, requiring con

version from Commodore ASCII

(for PRINT) to screen code values

(for POKE).

POKEing With PRINT

"Print Poker" solves all those prob

lems. If you already have a routine

that uses POKEs to fill memory.

Print Poker can write a new, faster

routine that does the same job with

PRINTs. You don't have to under

stand how the special PRINT tech

nique works to use Print Poker; it

automatically creates new BASIC

program lines containing every

thing you need. Type" in the pro

gram listed below, and then save it.

Because this program does some

unusual things, be sure to read the

following instructions before you

try to run it.

As an example, say you've

written a routine that puts eight sets

of sprite shape data in memory lo

cations 12288-12798. Your routine

works fine, but POKEing the data

into those 511 locations causes a

noticeable delay. The Print Poker

program can write a new BASIC

routine that uses PRINT to do the

same job more quickly. Before you

run it, however, you must run your

own routine to put the sprite data in

memory. (Print Poker works only

when the needed data is already in

the proper memory area.)

Once that's done, enter NEW.

Now you can load and run Print

Poker. The program first asks you

for beginning and ending address

es. In this case, you want the special

PRINT statements to fill locations

12288-12798, so you enter 12288

for the beginning address and

12798 for the ending. This tells the

program which memory area to

look at when creating the special

PRINT statements.

Next, you're asked to enter a

starting line number. This is the
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This "program-writillg program" for 
the Commodore 64 call speed up any 
BASIC routille that IIses POKE to fill 
large areas of memory. Usillg clever 
programming techniqlles, it writes a 
new routine that employs fast PRINT 
statements in place of POKEs. 

BASIC programs often require that 
you fill a certain memory area with 
data. The data may be a machine 
language routine, sprite shape defi­
nitions, a high-resolution graphics 
screen, or w hatever. In most cases, 
the job is done with POKE state­
ments: The program READs values 
from DATA statements and POKEs 
each value into the computer's 
memory. Unfortunately, POKE is 
one of BASIC's slower statements. 
In fact, it's so slow that some pro­
grams display countdown timers 
during memory-filling operations 
to tell you how much longer you'll 
have to wait. 

PRINT, on the other hand, is 
very fast. Though it's intended for a 
different purpose than POKE, 
PRINT also puts new values into 
certain memory locations. After all , 
the screen is just another memory 
area in the computer: It consists of 
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1000 locations numbered from 
1024 to 2023, with 1024 at the 
upper-left corner. When you 
PRINT the letter A in the upper-left 
corner of the screen, you're storing 
a new value in memory location 
1024. Because of this Similarity, it's 
possible to store values in memory 
with PRINT instead of POKE. 

However, PRINT's memory­
changing ability has certain limita­
tions. Usually, you can print only in 
the 1000-character screen memory 
area. And after you've changed 
character 999, the screen begins to 
scroll. The top line of the screen 
disappears, and everything below 
that line moves up. Finally, POKE 
and PRINT use different codes to 
represent characters, reqUiring con­
version from Commodore ASCll 
(for PRINT) to screen code values 
(for POKE). 

POKEing With PRINT 
"Prin t Poker" solves all those prob­
lems. If you already have a routine 
that uses POKEs to fill memory, 
Print Poker can write a new, faster 
routine that does the same job with 
PRINTs. You don' t have to under­
stand how the special PRINT tech­
nique works to use Print Poker; it 
automatically creates new BASIC 
program lines containing every-

thing you need. Type' in the pro­
gram listed below, and then save it. 
Because this program does some 
unusual things, be sure to read the 
following instructions before you 
try to run it. 

As an example, say you've 
written a routine that puts eight sets 
of sprite shape data in memory lo­
cations 12288-12798. Your routine 
works fine, but POKEing the data 
into those 511 locations causes a 
noticeable delay. The Print Poker 
program can write a new BASIC 
routine that uses PRINT to do the 
same job more quickly. Before you 
run it, however, you must rim your 
own rOil tine to put the sprite data in 
memory. (Print Poker works only 
when the needed data is already in 
the proper memory area.) 

Once that's done, enter NEW. 
Now you can load and run Print 
Poker. The program first asks you 
for beginning and ending address­
es. In this case, you want the special 
PRINT statements to fiIi locations 
12288-12798, so you enter 12288 
for the beginning address and 
12798 for the ending. This tells the 
program which memory area to 
look at when creating the special 
PRINT statements. 

Next, you're asked to enter a 
starting line number. This is the 
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first line number of the routine

Print Poker is about to write for

you. Use whatever line number is

appropriate for your routine. Since

Print Poker itself uses line numbers

from 60000 to 60380, use numbers

considerably below 60000 to pre

vent a conflict. The program also

asks you for a line increment. Since

you won't have any reason to edit

the new routine after it's made, line

increments of two or five are fine.

Finally, you're asked whether

Print Poker should delete itself

when it's finished. If you're creat

ing only one new routine, press Y to

answer yes. Press N for no if you're

creating two or more sets of special

PRINT statements in a single ses

sion. (Use RUN 60000 to run Print

Poker a second time. You should

always delete Print Poker the last

time it's used.)

One Program Writes

Another

After you answer all the prompts,

Print Poker goes to work, using the

dynamic keyboard technique to write

each line of your new routine. The

program itself is writing another

program. First, it puts a line number

and the needed characters on the

screen. Then it stores the line in

BASIC memory just as if you'd

moved the cursor to that line and

pressed RETURN. When large

memory areas are involved, this

may take a couple of minutes. After

the program stops and the blinking

cursor reappears, your new routine

is complete, ready to be saved and

incorporated into a program.

The special PRINT statements

look quite strange, of course. Be

cause POKE can take any value

from 0 to 255, the equivalent

PRINT statement is usually a col

lection of graphics characters, in

cluding some nonprinting character

values like CHR$(2). Such lines are

difficult if not impossible to edit.

Thus, it's best to use Print Poker

only when your data is in final form

(after you've finished making

changes in the sprite shapes and so

on). If you must make a change,

you'll find it much easier to change

and rerun the POKE version of your

routine, and then run Print Poker

again.

It took some creative program

ming to overcome PRINT'S limita

tions. The value stored in location

648 tells the 64 where in memory

PRINT should put its data. By care

fully manipulating the value in 648,

you can divert PRINT'S output to

any memory location in the com

puter and defeat screen scrolling as

well. When Print Poker has fin

ished its work, it sets everything

back to normal with POKE 648, 4.

Note that this technique does not

work correctly in the highest 256

bytes of memory used by BASIC

(locations 40740-40959). Use the

conventional POKE method to put

data in those locations. In addition,

if you intend to put data at the top

of BASIC user space, with Print

Poker or without it, remember to

move down the top-of-BASIC and

top-of-string storage pointers to

protect your data.

Print Poker

For instructions on entering this listing, please

refer to "COMPUTEI's Guide to Typing In

Programs" published bimonthly In compute1.

60000 POKE53281,14:PRINT"[CLR}

{DOWNHbLK} (9 SPACESjP R
I H T(3 SPACES}P O K E

[SPACElR" :rem 6

60010 INPUT"{5 DOWNjSTARTING A

DDRESS";S :rem 32

60020 INPUT"{2 DOWN}ENDING ADD

RESS";E srem 41

60030 INPUT"[2 DOWNjSTARTING L
INE NUMBER";L :rem 211

60040 INPUT"(2 DOWN]LINE INCRE

HENT";I :rem 65

60050 INPUT"[2 DOWNlSELF- DEST

RUCT (Y/N)";D$ :rem 128

60060 V1=INT(S/256):V2=S-256*V

1:IFLEFT?(D$,1)="Y"THEND

=1 :rem 209

60070 PRINT"[CLR}"L"

{11 SPACES}P1=PE(648):PO

648,"V1":A$=CH(34)+CH(34

)+CH(20)" :rem 31

60080 L-L+I:PRINT:PRINTL"

(11 SPACES]?"CHR$(34)"

{HOME)"CHR$(34)";";:IFV2

=0THEN60100 :rem 11

60090 PRINT":FORX=1TO"V2":?"CH

R${34)"{RIGHT}"CHR$(34)"
;:NE":PRINT:RL=60110:GOT

060370 :rem 133

60100 PRINT:PRINT:RL=60110:GOT

060370 :rem 203

60110 PRINT"[CLRl"L"PRINT"CHR$

(34);:PS=1024+POS(X):FOR

X=1TO12:PRINT"[6 SPACES)
";:NEXT :rem 192

60120 PRINT:PRINT:FORX=0TO3:A?

(X)=MID$(CHR$(34)+"{A]S"

+CHRS(34),X+l,1):NEXT

:rem 196

60130 S1=PEEK(S):IFS=ETHEN6024

0 :rem 77

60140 S1=PEEK(S):IFS1AND128AND

R=0THENPOKEPS,146:PS=PS+

1;R=1:GOTO60160 :rem 29

60150 IF(S1AND127)=S1ANDR=1THE

NPOKEPS,210:PS=PS+1:R=0

:rem 243

60160 IFS1=34ORS1=162THENFORX=

0TO3:POKEPS+X,ASC(A$(X))

:NEXT:PS=PS+3:GOTO60180

:rem 87

60170 POKEPS,(SlAND127):rem 62

60180 IF(S+l)/256=INT((S+l)/25

6)THENS2=INT(S/256)+l:GO

TO60220 :rem 180

60190 IFPS>1090THEN60210

:rem 98

60200 PS=PS+1:S=S+1:GOTO60130

:rem 189

60210 POKEPS+l,34:POKEPS+2,59:

RL=60110:S-S+l:GOTO603 70

:rem 182

60220 POKEPS+l,34:POKEPS+2,59:

L=L+I:PRINT:PRINT:PRINTL

"PO648,"S2":?:?:?";

:rem 130

60230 PRINTCHR$(34)"{HOM£)"CHR
5(34)";":RL=60110:PRINT:

S=S+l:G0TO 60370:rem 144

60240 POKEPS+1,34:POKEPS+2, 59:

PRINTL+I"{11 SPACES}";

:rem 198

60250 PRINT"PO648,P1:?"CHR$(34

)"{HOHeT"CHR$(34):RL=-1:
IFDTHENRL=60280 :rem 8

60260 GOTO60370 :rem 55

60270 RL=60300:PRINT"[CLR}6000

0":PRINT"60010":PRINT"60

020":PRINT"60030"

:rem 112

60280 PRINT"60040":PRINT"60050

":PRINT"60060":PRINT"600

70{DOWN}":GOTO60380

:rem 101

60290 RL=60320:PRINT"{CLR}6008

0":PRINT"60090":PRINT"60

100":PRINT"60110"

:rem 130

60300 PRINT"60120":PRINT"60130

";PRINT"60140":PRINT"601

60{DOWN}":GOTO60380
irem 91

60310 RL=60340:PRINT"(CLR36017

0":PRINT"60180":PRINT"60

135":PRINT"60200"

:rem 133

60320 PRINT"60210":PRINT"60220

":PRINT"602 30":PRINT"602

40{DOWN}":GOTO60380

:rem 92

60330 RL=60360:PRINT"{CLR}6025

0":PRINT"60260":PRINT"60

270":PRINT"60280"

:rem 143

60340 PRINT"60290";PRINT"60300

":PRINT"60310":PRINT"603

20{DOWN}":GOTO60380

:rem 99

60350 RL=-1:PRINT"{CLR}60330":

PRINT"60340":PRINT"60350

":PRINT"60360" :rem 236

60360 PRINT"60370":PRINT"60380

":PRINT"60390":PRINT"601

05{DOWN}" :rem 1

60370 PRINT"S="S"{LEFT}:E="E"

[LEFT}:L="L+I"{LEFT3:I="
I"{LEFT}:D="D"[lEFT):R="
R; :rem 251

60380 PRINT"{LEFT):GOTO"RL"

{DOWN}":POKE631,19:FORX=
6 3 2TO640:POKEX,13:NEXT:P

OKE198.10 :rem 94
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first line number of the routine 
Print Poker is about to write for 
you. Use whatever line number is 
appropriate for your routine. Since 
Print Poker itself uses line numbers 
from 60000 to 60380, use numbers 
considerably below 60000 to pre­
vent a conflict. The program also 
asks you for a line increment. Since 
you won't have any reason to edit 
the new routine after it's made, line 
increments of two or five are fine. 

Finally, you're asked whether 
Print Poker should delete itself 
when it's finished. If you're creat­
ing only one new routine, press Y to 
answer yes. Press N for no if you're 
creating two or more sets of special 
PRINT statements in a single ses­
sion. (Use RUN 60000 to run Print 
Poker a second time. You should 
always delete Print Poker the last 
time it 's used.) 

One Program Writes 
Another 
After you answer all the prompts, 
Print Poker goes to work, using the 
dynamic keyboa rd technique to write 
each line of your new routine. The 
program itself is writing another 
program. First, it puts a line number 
and the needed characters on the 
screen. Then it stores the line in 
BASIC memory just as if you'd 
moved the cursor to that line and 
pressed RET URN. When large 
memory areas are involved, this 
may take a couple of minutes. After 
the program stops and the blinking 
cursor reappears, your new routine 
is complete, ready to be saved and 
incorporated into a program. 

The special PRINT statements 
look quite strange, of course. Be­
cause POKE can take any value 
from 0 to 255 , the equivalent 
PRINT statement is usually a col­
lection of graphics characters, in­
cluding some nonprinting character 
values like CHR$(2). Such lines are 
difficult if not impossible to edit. 
Thus, it's best to use Print Poker 
only when your data is in final form 
(after you ' ve finished making 
changes in the sprite shapes and so 
on). If you must make a change, 
you' ll find it much easier to change 
and rerun the POKE version of your 
routine, and then run Print Poker 
again. 

It took some creative program­
ming to overcome PRINT's limita-
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tions. The value stored in location 
648 tells the 64 where in memory 
PRINT should put its data . By care­
fully manipulating the value in 648, 
you can divert PRINT's output to 
any memory location in the com­
puter and defeat screen scrolling as 
well. When Print Poker has fin­
ished its work, it sets everything 
back to normal with POKE 648, 4 .. 
Note that this technique does not 
work correctly in the highest 256 
bytes of memory used by BASIC 
(locations 40740-40959). Use the 
conventional POKE method to put 
data in those locations. In addition, 
if you intend to put data at the top 
of BASIC user space, with Print 
Poker or without it, remember to 
move down the top-of-BASIC and 
top-of-string storage pointers to 
protect your data. 

Print Poker 
For instructions on entering this listing. please 
refer to "COMPUTEl's Guide to Typing In 
Programs" published bimonthly In COMPUTE!. 

60000 POKE53281,14,PRINT"{CLR) 
{DOWN){8LK){9 SPACES)P R 

I N T{3 SPACES)P 0 K E 
{SPACE] R" : rem 6 

60010 INPUT"{5 DOWN)STARTING A 
DDRESS"; S : rem 32 

60020 INPUT"{2 DOWN)END ING ADO 
RESS";E :rem 41 

60030 INPUT"{2 DOWN)STARTING L 
INE NUMBER";L :rem 211 

60040 INPUT" {2 DOWN) LINE INCRE 
MENT";I :rem 65 

60050 INPUT" {2 DOWN)SELF- DEST 
RUCT (Y/ N) ", D$ ,rem 128 

60060 Vl=INT(S/ 256),V2=S - 256*V 
l:IFLEFT$(D$,l)="Y"THEND 
=1 : rem 2139 

6 0070 PRINT"{CLR)"L" 
{II SPACES)Pl=PE(648) , PO 
648 ,"Vl" ,A$=CH(34)+CH(34 
)+CH(20)" - ,rem 31 

6013813 L=L+I:PRINT:PRINTL" 
III SPACES)?"CHR$(34)" 
[HOME)"CHR$(34)",""IFV2 
=0THEN6010e :rern 11 

603913 PRINT":FORX=lTO"V2":?"CH 
R$(34) "{RIGHT)"CHR$ (3 4)" 
; :NE" :PRINT:RL;z60110:GOT 
06133713 : rem 133 

60100 PRINT,PRINT,RL=60110,GOT 
0613373 :rem 2133 

601113 PRINT"{CLR]"L"PRINT"CHR$ 
(34)"PS=1024+POS(X),FOR 
X=lT012,PRINT"[6 SPACES) 
";:NEXT :rem192 

60120 PRINT,PRINT,FORX=0T03,A$ 
(X)=MID$(CHR$(34)+"[A}$" 
+CHR$(34) ,X+l,1),NEXT 

:rern 196 
60130 Sl=PEEK(S),IFS=ETHEN6024 

o :rem 77 
60140 Sl=PEEK(S),IFSIAND128AND 

R=0THENPOKEPS,146:PS=PS+ 
1:R=I:GOT060160 :rem 29 

631513 IF(SlAND127)=SlANDR=lTHE 
NPOKEPS,210:PS=PS+l:R=0 

:rem 243 
631613 IFSI=340RSI =1 62THENFORX= 

0T03,POKEPS+X,ASC(A$(X» 
,NEXT,PS=PS+3,GOT060180 

:rem 87 
60170 POKEPS , (SlAND127) ,rem 62 
60180 IF(S+1) / 256=INT(S+1) / 25 

6 )THENS2=INT(S/ 256)+1,GO 
T060220 : rem 1813 

60190 IFPS>1090THEN60210 
:rem 98 

602013 PS""'PS+l:S=S+1:GOT060130 
:rem 189 

602le POKEPS+l,34:POKEPS+2,59: 
RL=60110 ,S=S+1, GOT060370 

:rem 182 
60220 POKEPS+l, 34,POKEPS+2,59, 

L""'L+I:PRINT:PRINT:PRINTL 
"P0648,"S2":?:7:1"i 

- :rem 133 
60230 PRINTCHR$(34)"{HOME)"CHR 

$ (34)"," ,RL=60110, PRINT, 
5""'S+1:GOTO 60370:rem 144 

60240 POKEPS+l,34,POKEPS+2 , 59, 
PRINTL+I" [11 SPACES)", 

:rem 198 
6e2S€! PRINT"P0648 , Pl:?"CHR$(34 

)" [HOMET"CHR$ (34), RL=-l, 
IFDTHENRL=60280 :rem 8 

60260 GDT060370 ,rem 55 
60270 RL=60300 , PRINT"{CLR)6000 

13": PRINT"6e0H''': PRINT" 60 
020":PRINT "60030" 

:rem 112 
60280 PRINT"60040",PRINT"60050 

":PRINT"60060":PRINT"600 
70{DOWN)",GOT060380 

:rem 101 
60290 RL~6032e, PRINT" {CLR) 6e08 

"": PRINT"60090": PRINT"60 
100":PRINT"60110" 

:rem 130 
60300 PRINT"60120",PRINT"60130 

":PRINT"60140":PRINT"601 
60[DOWN) ",GOT060380 

:rem 91 
60310 RL=6034e,PRINT"{CLR)6017 

0":PRINT"60180":PRINT"60 
135":PRINT"60200" 

:rem 133 
60320 PRINT"602H'" :PRINT"60220 

":PRINT"60230":PRINT"602 
40 [DOWN)" ,GOT060380 

:rem 92 
60330 RL=6036e,PRINT"{CLR)6025 

0":PRINT"60260":PRINT"60 
270":PRINT"60280 11 

:rem 143 
60340 PRINT"60290",PRINT"60300 

":PRINT"60310":PRINT"603 
20{DOWN) ",GOT060380 

:rem 99 
60350 RL=- 1,PRINT"{CLR)60330", 

PRINT"60340":PRINT"60350 
":PRINT"60360" :rem 236 

60360 PRINT"60370",PRINT"60380 
":PRINT"60390":PRINT"601 
05 {OOWN} " : rem 1 

60370 PRINT"S"""S"{LEFT}:E"'""E" 
{LEFT) ,L="L+I" {LEFT) ,I=" 
I" (LEFT} : D="D" {LEFT} : R::::I" 
R; :rem 251 

60380 PRINT"{LEFT]:GOTO"RL " 
{DOWN)" , POKE631,19,FORX= 
632T0640,POKEX,13,NEXT,P 
OKE198,10 :rem 94 

@ 



Adding TIME$ To Atari

Here's a useful routine that adds a

missing feature to Atari BASIC:

TIMES. Now your programs can have

realtime clocks and timed loops with

out PEEKs or POKEs. Requires only

8K RAM for cassette or 16K RAM for

disk (with DOS 2.0, 2.5, and 3.0).

Atari BASIC is a very versatile and

useful language. However, like all

computer languages, it is not per

fect. One useful feature that Atari

BASIC lacks is the TIMES function.

For beginners, TIMES provides a

method to accurately time loops;

for advanced programmers, TIMES

is a useful tool for avoiding the

system timers, saving a lot of extra

neous coding.

Timing from BASIC usually

comes in two forms: TIMES and TI

(or some other appropriate numeric

variable). Both supply the same

information, but TIMES represents

the time as "HH:MM:SS" (or

"HHMMSS") and TI represents the

time in jiffies (1/60 second). In gen

eral, TIMES is more useful because

it is already formatted and ready for

printing. Program 1 adds the

TIMES function to Atari BASIC,

giving you easy access to the time

without ever touching the system

timers.

A Few Rules

Since we're patching this function

into Atari BASIC, there are a few

rules to follow for it to work proper

ly. First, TIMES must be DIMen-

sioned like any other string

variable, and it must be the first

variable of any kind to appear in

Kenneth S. Szajda

your program. To DIMension it, al

ways use DIM TIME$(8). To acti

vate the routine, use A = USR(1536)

after it has been loaded into memo

ry. (The routine automatically

changes the dimension to eight and

the length to eight no matter what

you specify in the DIM statement,

but it is best to use the correct value

to avoid slight inaccuracies rippling

throughout BASIC as a result.)

Second, TIMES must always

be the first variable BASIC sees

when you LOAD or ENTER a pro

gram, If a new program is typed in

with TIMES as the first variable, no

problems will result. However,

adding TIMES to a program already

on tape or disk is a little tricky, but

not very difficult. First, load your

program into the computer (using

LOAD or ENTER). When the

READY prompt appears, add DIM

TIMES (8): A = USR(1536) as the

very first executable (non-REM or

DATA) line in your program. Then

add any features using TIMES to

your program. (This step can be

done at any time as long as the first

line is already in the program.)

Then store the program on tape or

disk with the LIST command.

Using SAVE instead of LIST

disables TIMES when the program

is loaded, because TIMES will not

be the first variable in BASIC'S vari

able name table (which holds the

name of every variable in your pro

gram). If you want to store the pro

gram with SAVE rather than LIST,

just type NEW (to clear the variable

name table) and reENTER the pro

gram after you have LISTed it to

tape or disk. This rewrites the vari

able name table in the order that

the variables appear in the pro

gram: TIMES should be first.

Once TIMES is first in the vari

able name table, subsequent SAVEs

will not change its position, and

everything will work smoothly.

The last rule, and probably the

most important, is to avoid the CLR

command. When CLR is executed

while TIMES is activated, the time

will be lost and TIMES will show

"junk." Then you'll have to either

type NEW and repeat the steps

above or simply rerun the program

(since RUN clears all variables and

cleans things up).

An Autoboot Routine

The A = USR(1536) statement after

the DIM statement actually sets

TIMES to "00:00:00" and activates

the routine. The time will be ex

pressed in military format, from

00:00:00 to 23:59:59. Then it re

turns to 00:00:00 and begins to

count upward again.

The TIMES program was writ

ten to be used as an autoboot file—

AUTORUN.SYS with disk and a

boot tape with cassette. For a disk-

based system, run Program 1 and

specify disk at the prompt. Remem

ber, however, that this will erase an

existing AUTORUN.SYS file on the

disk, unless the AUTORUN.SYS

file is locked, in which case the

SAVE will fail.

For cassette-based systems, run

Program 1 and specify cassette. The

loader program will modify the

TIMES routine to make a boot tape.

In either case, loading the pro

gram on power up is simple. For

disk, just boot up with the disk

containing the AUTORUN.SYS file.
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Adding TIME$ To Atari 

Here 's a IIseflll rOlltille that adds a 
missing fe atllre to Atari BASIC: 
TIMES. Now YOllr programs call have 
realtime clocks and timed loops with­
Ollt PEEKs or POKEs. Req llires only 
BK RAM for cassette or 16K RAM for 
disk (with DOS 2.0, 2.5, alld 3.0). 

Atari BASIC is a very versatile and 
useful language. However, like all 
computer languages, it is not per­
fect. One useful feature that Atari 
BASIC lacks is the TlME$ function. 
For beginners, TIME$ provides a 
method to accurately time loops; 
for advanced programmers, TIME$ 
is a useful tool for avoiding the 
system timers, saving a lot of extra­
neous coding. 

Timing from BASIC usually 
comes in two forms: TIME$ and TI 
(or some other appropriate numeric 
variable). Both supply the same 
information, but TIME$ represents 
the time as " HH:MM:SS " (or 
" HHMMSS") and TI represents the 
time in jiffies (1 / 60 second). In gen­
eral, TlME$ is more useful because 
it is already formatted and ready fo r 
printing. Program J adds the 
TIME$ function to Atari BASIC, 
giving you easy access to the time 
without ever touching the system 
timers. 

A Few Rules 
Since we're patching this function 
into Atari BASIC, there are a few 
rules to follow for it to work proper­
ly. First, TIME$ must be DIMen­
sioned like any oth er string 
variable, and it mllst be the first 
variable of any kind to appear in 

Kenneth S. SZOjdo 

your program. To DIMension it, al­
ways use DIM TIME$(8). To acti­
vate the routine, use A = USR(1536) 
after it has been loaded into memo­
ry. (The routine automatically 
changes the dimension to eight and 
the length to eight no matter what 
you specify in the I2>IM statement, 
but it is best to use the correct value 
to avoid slight inaccuracies rippling 
throughout BASIC as a result.) 

Second, TlME$ must always 
be the first variable BASIC sees 
when you LOAD or ENTER a pro­
gram. If a new program is typed in 
with TIME$ as the first variable, no 
problems will result. However, 
adding TIME$ to a program already 
on tape or disk is a little tricky, but 
not very difficult. First, load your 
program into the computer (using 
LOAD or ENTER). When the 
READY prompt appears, add DIM 
TlME$ (8): A = USR(1536) as the 
very first executable (non-REM or 
DATA) line in your program. Then 
add any features using TlME$ to 
your program. (This step can be 
done at any time as long as the first 
line is already in the program.) 
Then store the program on tape or 
disk with the LIST command. 

Using SAVE instead of LIST 
disables TIME$ when the program 
is loaded, because TlME$ will not 
be the first variable in BASIC's vari­
able lIame table (which holds the 
name of every variable in your pro­
gram). If you want to store the pro­
gram with SAVE rather than LIST, 
just type NEW (to clear the variable 
name table) and reENTER the pro­
gram after you have LISTed it to 
tape or disk. This rewrites the vari­
able name table in the order that 

the variables appear in the pro­
gram: TlME$ should be first. 

Once TIME$ is first in the vari­
able name table, subsequent SAVEs 
will not change its position, and 
everything will work smoothly. 

The last rule, and probably the 
most important, is to avoid the CLR 
command. When CLR is executed 
while TIME$ is activated, the time 
will be lost and TIM E$ will show 
" junk. " Then you'll have to either 
type NEW and repeat the steps 
above or si mply rerun the program 
(since RUN clears all variables and 
deans things up). 

An Autoboot Routine 
The A=USR(J536) statement after 
the DIM statement actually sets 
TlME$ to " 00:00:00" and activates 
the routine. The time will be ex­
pressed in military format, from 
00:00:00 to 23:59:59. Then it re­
turns to 00:00:00 and begins to 
count upward again. 

The TIME$ program was writ­
ten to be used as an autoboot file­
AUTOR UN.SYS with disk and a 
boot tape wi th cassette. For a disk­
based system, run Program J and 
specify disk at the prompt. Remem­
ber, however, that this will erase an 
existing AUTORUN.5YS file on the 
disk, unless the AUTORUN.5YS 
file is locked, in which case the 
SAVE will fail. 

For cassette-based systems, run 
Program J and specify cassette. The 
loader program will modify the 
TIME$ routine to make a boot tape. 

In either case, loading the pro­
gram on power up is simple. For 
disk, just boot up with the disk 
containing the AUTORUN.5YS file. 
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The routine loads into memory and

can be activated with the DIM

TIMES (8):A = USR(1536) sequence.

For cassette, boot the program by

holding down the START button

while turning on the computer.

Press RETURN when the buzzer

sounds, and the program automati

cally loads into memory. Again,

activate the routine with the DIM

TIME$(8): A = USR(1536) sequence.

You can set the time by using

normal string manipulations. For

example, to set TIMES to 11 a.m.,

just type TIME$ = "ll:00:00". If

you press SYSTEM RESET, the

time will not be stopped. Once

started, the only way to stop the

time is to use NEW. As long as

TIMES remains first in the variable

name table, the counter will contin

ue to update the time. No other

special commands or techniques

are required.

To see TIME$ at work, try run

ning Program 2 after TIMES is acti

vated. The program asks for the

current time and the time to sound

an alarm (both in HH:MM:SS for

mat). The computer displays the

time until the alarm time arrives

and then sounds five bell charac

ters. Program 2 shows how TIMES

can be used like any other string

variable.

How TIME$ Ticks
The TIMES routine takes advantage

of the Atari's timers. Atari comput

ers contain many timers, but the

ones most often used are the five

two-byte timers at memory ad

dresses 536-545 ($218 to $221

hex). Each timer is set up in the

usual 6502 least significant byte

(LSB), most significant byte (MSB)

order.

Unlike most of the other sys

tem timers, however, these timers

count down to zero instead of

counting up from zero. During each

vertical blank period, each timer is

decremented, Since a vertical blank

occurs every 1/60 second and the

highest timer value possible is

65535, the timers can time a maxi

mum of 18 minutes, 12*A seconds

each. When a timer counts down to

zero, one of two things happens:

Either a flag is set or a JSR (machine

language Jump to SubRoutine) is

executed. For timers 3, 4, and 5, a

flag is set: CDTMF3 (address 554,

$22A hex) for timer 3, CDTMF4

(556, $22C hex) for timer 4, and

CDTMF5 (558, $22E hex) for timer

5. When timer 1 or 2 counts down

to 0, a JSR is executed through

CDTMA1 (550 and 551, $226 and

$22 7 hex) for timer 1, and

CDTMA2 (552 and 553, $228 and

$229 hex) for timer 2.

TIMES uses timer 2. Timer 3,4,

or 5 would require another routine

to monitor the appropriate flag.

Timers 2 through 5 are stopped

during critical vertical blanks,

which occur during input/output

with peripherals. Timer 1 seems

ideal, since it's the only timer that

isn't affected by the critical vertical

blanks. However, the serial input/

output handler (SIO) uses it as a

device timeout timer (to provide us

with the ever-famous ERROR-138).

So the TIMES routine is forced to

use timer 2.

Furthermore, to create an in

terrupt every second, the routine

stores a value of 60 into the timer

(remember, the timer is decrement

ed every 1/60 second), and the in

terrupt service routine resets the

timer to 60 at each interrupt. The

only drawback is that input/output

with peripherals temporarily stops

the timer, and TIMES will be slight

ly behind the true time (but can be

easily changed as shown above).

Startup Routines

The initial call to the startup routine

checks to see if TIME$ is the first

variable and, if so, sets up the vec

tor for the interrupt update routine,

intercepts the SYSTEM RESET ini

tialization vector (to keep the inter

rupt routine going after a SYSTEM

RESET), determines the address of

TIME$, sets its length and dimen

sion to eight, initializes TIMES to

00:00:00, and returns to BASIC.

The interrupt service routine again

checks to make sure TIME$ is the

first variable (just in case a NEW

was executed), determines the ad

dress of TIMES again (since its ad

dress may change as a result of

additions and corrections to the

program in memory), sets the

length and dimension to eight (just

in case), and resets the timer value

to 60 to cause another interrupt one

second later.

Of course, during this entire

process, TIME$ is updated to reflect

the change in time. If a NEW has

been executed since the last inter

rupt, the value of TIMES is not up

dated and the timer is not reset to

60. In other words, if a NEW occurs,

the routine effectively dismantles

itself. The routine must be restarted

with another DIM TIMES(8):A =

USR (1536) sequence.

The program traps NEW but

not CLR because it is difficult to tell

when a CLR has been executed—

CLR does not cause any actions

within BASIC'S tables that could

not be caused by some other com

mand or routine. Since NEW effec

tively blocks the variable name

table, it is relatively simple to check

for.

Please refer to "COMPUTEl's Guide to Typing

In Programs" before entering these listings.

Program 1: TIME$ BASIC
Loader

BH 10 DIM TIME*(B>

1L20 GRAPHICS 0:POKE 752,1:

? "PROCESSING..."

IB 30 CHECKSUM-0: RESTORE

E640 FOR X=1536 TO 175S:REA

D AiCHECKSUM=CHECKSUM+

A:P0KE X,A:NEXT X

DL 30 IF CHECKSUMO2506B THE

N ? s? "{2 BELL>*1*ERR

OR IN DATA STATEMENTS*

**":END

Jl 60 OPEN #2,4,0, "K":? :? "

Eassette or Eisk ?";:G

ET #2,A

DN70 IF AO67 AND AO6B THE

N CLOSE #2:G0T0 60

KI 80 IF A-67 THEN 160

LL90 ? i? "Type Y to create

AUTORUN. SYS" : ? 'TT.ii=B

Existing AUTORUN.SYS

will be deleted11

CD 100 GET #2,AiIF AOB9 THE

N END

EN 110 TRAP 120:XIO 33,#1,0,

0,"D:AUTORUN.SYS"

W 120 TRAP 65535iOPEN #1,8,

0,"DtAUTORUN.SYS":PUT

#1,255:PUT #1,255:PU

T #1,0

HF 130 PUT 411, 6: PUT #1,222:P

UT #1,6

KO140 FOR X = 1536 TO 175B:PU

T *1,PEEK(X>:NEXT X:C

LOSE #1

CH 150 ? :? "AUTORUN.SYS is

now on disk":POKE 752

,0:NEW

EH 160 ? :? "Position tape,

press hlafg and HEB"!?

"and press t;i^<ti:ir. . .

";:GET #2,A

KN 170 POKE 152B,0:POKE 1529

,2:POKE 1530,248:POKE

1531 ,5s POKE 1532,255

:POKE 1533,5

Pg 1B0 POKE 1534,24:P0KE 153

5, 96

HH 190 POKE 1601,2:POKE 1605

,3!POKE 1741,23 4:POKE
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The routine loads into memory and 
can be activated with the DIM 
TIME$ (8):A = USR(1536) sequence. 
For cassette, boot the program by 
holding down the START button 
while turning on the computer. 
Press RETURN when the buzzer 
sounds, and the program automati­
cally loads into memory. Again, 
activate the routine with the DIM 
TIME$(8): A = USR(1536) sequence. 

You ca n set the time by using 
normal string manipulations. For 
example, to set TIME$ to II a.m., 
just type TIME$ = "11 :00:00". If 
you press SYSTEM RESET, the 
time will 11 01 be stopped. Once 
started, the only way to stop the 
time is to use NEW. As long as 
TIME$ remains first in the variable 
name table, the counter will contin­
ue to update the time. No other 
special commands or techniques 
are required . 

To see TIME$ at work, try run­
ning Program 2 after TIME$ is acti­
vated. The program asks for the 
current time and the time to sound 
an alarm (both in HH:MM:SS for­
mat). The computer displays the 
time until the alarm time arrives 
and then sounds five bell charac­
ters. Program 2 shows how TIME$ 
can be used like any other string 
variable. 

How TIME$ Ticks 
The TIME$ routine takes advantage 
of the Atari 's timers. Atari comput­
ers contain many timers, but the 
ones most often used are the five 
two-byte timers at memory ad­
dresses 536-545 ($218 to $221 
hex). Each timer is set up in the 
usual 6502 least Significant byte 
(LSB), most signi ficant byte (MSB) 
order. 

Unlike most of the other sys­
tem timers, however, these timers 
count down to zero instead of 
counting up from zero. During each 
vertical blank period, each timer is 
decremented . Since a vertical blank 
occurs every 1/ 60 second and the 
highest timer value possible is 
65535, the timers can time a maxi­
mum of 18 minutes, 12 1/. seconds 
each. When a timer counts down to 
zero, one of two things happens: 
Either a flag is set or a jSR (machine 
language jump to SubRoutine) is 
executed. For timers 3, 4, and 5, a 
flag is set CDTMF3 (address 554, 
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$22A hex) for timer 3, CDTMF4 
(556, $22C hex) fo r timer 4, and 
CDTMF5 (558, $22E hex) for timer 
5. When timer I or 2 counts down 
to 0, a jSR is executed through 
CDTMAI (550 and 551 , $226 and 
$227 he x) for timer I , and 
CDTMA2 (552 and 553, $228 and 
$229 hex) for timer 2. 

TIME$ uses timer 2. Timer 3, 4, 
or 5 would require another routine 
to monitor the appropriate flag. 
Timers 2 through 5 are stopped 
during critical ve rtical blanks, 
which occur during input/output 
with peripherals. Timer 1 seems 
ideal, since it 's the only timer that 
isn 't affected by the critical vertical 
blanks. However, the serial input/ 
output handler (510) uses it as a 
device timeout timer (to provide us 
with the ever-famous ERROR-138). 
So the TIME$ routine is forced to 
use timer 2. 

Furthermore, to create an in­
terrupt every second, the routine 
stores a value of 60 into the timer 
(remember, the timer is decrement­
ed every 1/ 60 second), and the in­
terrupt service routine resets the 
timer to 60 at each interrupt. The 
only drawback is that input/output 
with peripherals temporarily stops 
the timer, and TIME$ wi ll be slight­
ly behind the true time (but can be 
easily changed as shown above). 

Startup Routines 
The initial call to the startup routine 
checks to see if TIME$ is the first 
variable and, if so, sets up the vec­
tor for the interrupt update routine, 
intercepts the SYSTEM RESET ini­
tialization vector (to keep the inter­
rupt routine going after a SYSTEM 
RESET), determines the address of 
TIME$, sets its length and dimen­
sion to eight, initializes TIME$ to 
00:00:00, and returns to BASIC. 
The interrupt service routine again 
checks to make sure TIME$ is the 
first variable (just in case a NEW 
was executed), determines the ad­
dress of TIME$ again (since its ad­
dress may change as a result of 
additions and corrections to the 
program in memory) , sets the 
length and dimension to eight (just 
in case), and resets the timer value 
to 60 to cause another interrupt one 
second later. 

Of course, during this entire 
process, TIME$ is updated to refl ect 

the change in time. If a NEW has 
been executed since the last inter­
rupt, the value of TIMES is 1101 up­
dated and the timer is 11 01 reset to 
60. In other words, if a NEW occurs, 
the routine effectively dismantles 
itself. The routine must be restarted 
with another DIM TIMES(8):A = 

USR (1536) sequence. 
The program traps NEW but 

not CLR because it is difficult to tell 
when a CLR has been executed­
CLR does not cause any actions 
within BASIC's tables that could 
not be caused by some other com­
mand or routine. Since NEW effec­
tively blocks the variable name 
table, it is relatively simple to check 
for. 

Please refer to "COMPUTErs Guide to Typing 
In Programs" before entering these listings. 

Program 1: TIME$ BASIC 
Loader 

~ 19 DIM TIMES(S) 
Il20 GRAPHICS ~:POKE 752,1: 

? "PROCESSING • •. " 
1B30 CHECKSUM-0:RESTORE 
E64e FOR X-l:536 TO 1758:REA 

D AICHECKSUH-CHECKSUM+ 
AIPOKE X,AtNEXT X 

III 50 IF CHECKSUM < >25068 THE 
N 7 :7 "{2 BELL} ••• ERR 
OR IN DATA STATEMENTS' 
•• ":END 

JI 6e OPEN *2,4,0, "K":? :? " 
[!:a5sette or [E:isk ?" ;:G 
ET *2,A 

ON 70 IF A< >67 AND A< >6 8 THE 
N CLOSE *21GOTO 60 

KI 80 IF A-67 THEN 160 
ll 90 7 J 7 "Type Y to create 

AUTORUN.SYS ":7 "~ 
ExistinQ AUTORUN.SYS 

will be deleted " 
~ le0 GET *2,A1IF A<>89 THE 

N END 
SHl1" TRAP 120,XIO 33,*1,O, 

","DsAUTORUN.SYS" 
Bft12" TRAP 6:5535:0PEN *1,8, 

","D:AUTORUN . SYS":PUT 
*1,255 : PUT *1,255:PU 

T 11,0 
~13e PUT *1,6:PUT *1,222:P 

UT * 1,6 
K0 140 FOR X-1536 TO 1758:PU 

T *l,PEEK(X) :NE XT X:C 
LOSE .1 

~15" 7 :7 "AUTORUN.SYS is 
nOH on disk":PO KE 7 52 
,0:NEW 

Eft 160 7 :7 "Pos i tion tape, 
preti. r::.I3!: and ~"'" 

"a.nd pres. I · I#I.wl: •.• 

"; : GET *2, A 
KN170 POKE 1528,0:POKE 1529 

,2:POKE 1530,248:POKE 
1531,5:POKE 1532,255 

sPOKE 1533,5 
p~ 180 POKE 1534,24: POKE 153 

5,96 
~ 19" POKE 1601,2:POKE 1605 

,3:POKE 1741,234:POKE 



61

Sft

m

LP

FP

JF

HA

KE

PO

FJ

fh

CO

OJ

Hfl

BF

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

1742

34

POKE

128,"

POKE

,234:P0KE 1743,2

764,0:OPEN #1,8,

C:":POKE 764,255

850,11:POKE B52,

24B:P0KE B53,5:P0KE 8

56,231:P0KE B57,0

A-UBR

16)

CLOSE

lie i

{ ADR ( 1'hhhEa_V[T11 ) ,

*li? j? "Boot f

5 now on tape":P

QKE 752,0:NEW

DATA

8, 160

DATA

a, 6

DATA

6,32

DATA

B,9
DATA

, 176

DATA

8, 160

DATA

145

DATA

0,2

DATA

69

DATA

2

DATA

33, 12

DATA

160

104,169,0,133,17

4,177,130,217,21

208,56,136,16,24

156,6,165,178,20

160,8,169,48,145

136,16,251,169,5

2,145,176,160,5,

176,169,71,141,4

169,6,141,41,2,1

2,162,0,160,60,3

92.22B,169,19B,1

169,6,133,13,96,

SB

flH

SH

GC

JJ

LH

GI

PD

FK

KE

JJ

CH

01

IF

M

SB

Ml

K0

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

S10

520

530

DATA

B,6

DATA

6,216

DATA

160

DATA

145

DATA

6, 24

DATA

7, 210

DATA

145

DATA

4, 177, 130,217,21

208,66,136,16,24

32,156,6,169,58,

2,145,176,160,5,

176,160,7,177,17

105,1,145,176,21

6,144,25,169,48,

176,136,177,176,

24,105

DATA

0,6

DATA

, 176

DATA

69.2

DATA

92

DATA

r«
DATA

96

DATA

5, 134

DATA

134

DATA

1, 145, 176,217,21

144,8,169,4B,145

136,136,16,219,1

162,0,160,60,32,

228,96,169,2,162

160,0,32,92,228,

160,0,169,129,14

160,4,169,B,145,

200,200,145,134,

136,169

DATA

0, 145

0,145,134,200,20

IN

IN

PS

DC

IIP

BF

eh

540 DATA 134,160,2,177,13

4,24

550 DATA 101,140,133,176,

200,177

560 DATA. 134,101,141,133,

177,96

570 DATA 169,255,133,178,

32, 17

5B0 DATA 6,32,64,21,24,96

590 DATA 51,52,48,54,56,4

B

600 DATA 54,5B,84,73,77,6

9

610 DATA 164

Program 2: Sample TIME$
Program

u

n
00

a

OH

EL

M

«H

10 DIfi TIME* (B) , A«(B> : A-U

BR(1536)

20 GRAPHICS 0

30 ? "Enter current t i me

"1iINPUT TIME*

40 ? i? "Enter time to mo

und alarm "(jINPUT A*

50 BRAPHICS 1

60 POSITION 5,9i? #6|TIME

•iPDKE 70B,INT(PEEK(53

770)/16)«16+B

70 IF TIME»-A* THEN POSIT

ION 5,9i? #6|TIME«i? "

{5 BELLXCLEAR>It'» ti

m»..."iPDKE 70B,40iEND

80 GOTO 60 Q

Apple Program Protector

Do you have an Applesoft BASIC pro

gram you want to protect from prying

eyes? With this technique, you can

keep other people from listing your

programs—while still giving them

the freedom to make copies. For all

Apple Il-series computers with DOS

3.3.

"Apple Program Protector" is an

easy to use utility that keeps other

people from listing your BASIC and

machine language programs. It

works by moving the disk catalog

on the protected disk to another

track, and by preventing users from

breaking out of the program by

pressing CTRL-C or RESET. The

only requirement is that your pro

gram must run itself when the user

boots the disk.

It's easy enough to ensure that

Boris Troyanovsky

the program runs automatically

when the disk is booted. DOS 3.3

always loads and runs a BASIC pro

gram whenever a disk is booted if

the program is named HELLO.

Only a single BASIC program can

be started in this way. If you wish to

have more than one BASIC pro

gram on the protected disk, you

must make HELLO a menu pro

gram that allows you to select the

desired program from the disk. If

the program you wish to protect is

written in machine language, you

can use HELLO to start it. For ex

ample, if you want to protect a pro

gram named MLGAME, your

HELLO program might be simply:

10 PRINT CHR$(4);"BRUN MLGAME"

The next step is defend against

CTRL-RESET and CTRL-C. In each

BASIC program on the disk you

wish to protect, add these two lines:

0 POKE 1011,0:ONERR GOTO 63999

63999 RESUME

The POKE in line 0 defends

against the CTRL-RESET key (or

just RESET on some Apples). If the

CTRL-RESET key is pressed, any

Applesoft BASIC program in mem

ory is erased and the computer

reboots.

Since the CTRL-C interrupt

code (which is used to stop program

execution) is considered an error by

Applesoft BASIC, the ONERR

GOTO statement in line 0 transfers

program control to line 63999 when

CTRL-C is encountered. If your

program uses ONERR to test for

other conditions, include the state

ment IF PEEK(222) = 255 THEN

63999 in your error testing. This

ensures that CTRL-C is still

trapped.
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1 7 4 2, 234:POKE 1743 ,2 
34 

61 2 0 0 PO KE 764,0:0PEN *1,8, 
128,"C:":POKE 764,25~ 

~ 210 PO KE 850, 1 1zPOKE 852 , 
248:POKE 853 , 5 : PO KE 8 
5 6 , 23 1 :POKE 837,0 

11£ 2 2 0 A- USR (ADR ( " hhhILV~" ) , 
16) 

Nl 230 CLOSE .1 1 ? : ? " Boot f 
i 1e is now on tap@" : P 
OKE 752,0:NEW 

LP24 0 DATA 104,169,e,133,17 
8,16e 

FP 2 5e DATA 4 , 177,13e,217,21 
8,6 

JF26e DATA 2e8,36,136,16,24 
6,32 

HA 27e DATA 156,6,165,178,20 
8,9 

KD 280 DATA 160,8,169 , 48,145 
,1 7 6 

II0 2g e DATA 1 3 6,16,251,169,5 
8,16e 

FJ300 DATA 2 ,145,176 , 16e,5, 
145 

FII310 DATA 176,169,71 , 141,4 
0 ,2 

C03 2 0 DATA 169,6, 1 4 1 ,41 ,2, 1 
69 

OJ 330 DAT A 2 ,162 , e , 160,60 ,3 
2 

MA 34e DATA 92 , 228,169,198,1 
3 3,12 

6F 3 5 e DATA 169,0,133,1 3 ,96, 
160 

6B3 6 e DATA 4 ,177 , 1 3 0,217 , 21 
8,6 

M 3721 DATA 2 08 , 66, 136 , 16,24 
6 ,2 16 

6113 8 0 DATA 32 , 156,6,169 , 58, 
160 

6C 3g e DATA 2 , 1 4 5 ,1 7 6 , 160 , 5 , 
1 4 5 

JJ 4 0e DAT A 1 7 6,160 ,7 ,1 77,1 7 
6 , 24 

LH 4 1 0 DATA 105,1,145,176,21 
7,210 

61 42 0 DATA 6,144,25 ,169,48, 
145 

PD4 30 DATA 176,136,177,176, 
24 , 105 

FK 440 DATA 1,143,176,217,21 
0,6 

KE 450 DATA 144 , 8,169,48 , 145 
, 176 

JJ 460 DATA 136,136,16 , ,2 19, 1 
69.2 

tH 470 DATA 162,0,16e,60 ,32, 
92 

111480 DATA 228,96,169,2,162 ,-
~ 490 DATA 160,0 , 32,92,228, 

96 
M ~00 DATA 161!1, 0,169,129,14 

5,134 
85 1 0 DATA 161!1,4,169,8 , 14~, 

134 
811 :520 DATA 20",28",145,134 , 

136,169 
~~30 DATA 0,145 , 134,21!10,20 

e,145 

11548 DATA 134,160,2,177,13 
4,24 

11558 DATA 181,148,133 , 176, 
2811 , 177 

PI 568 DATA. 134 , 181,141,133, 
177,96 

It :578 DATA 169 , 255 , 133,178, 
32,17 

M 588 DATA 6 , 32 , 64 , 21 , 24,96 
" 598 DATA 51 , 52,48,54,58,4 

8 
~6ee DATA 54,58,84,73,77,6 

9 
"'6111' DATA 164 

Program 2: Sample TIME$ 
Program 

H18 DIM TIME. ( S),A.(S),A-U 
8R(l:!36) 

011 21!1 GRAPH I CS 8 
00 30 ? "Ent.,. cu,.,..nt tim. 

" . ,INPUT TIME. 
J~ 48 7 17 " Ent.,. ti "'. to so 

und .1.,. . " I.INPUT A_ 
(It 51t GRAPH I CS 1 
n6e POSITION 5 , 9,7 .6ITIME 

_,POKE 708,INT(PEEK(53 
770)/16)116+8 

11 70 IF TH1ES-AS THEN POSIT 
ION 5,91? * oITI"E_.7 " 
(5 BELL)(CLEAR)It-. tl 
...... "'POKE 70S,4e.END 

IH 80 BOTO 60 © 

Apple Program Protector 
Do you have all Applesoft BASIC pro­
gram you wallt to protect from prying 
eyes? With this technique, you call 
keep other people from listillg your 
programs-while still giving them 
the freedom to make copies. For all 
Apple ll -series computers with DOS 
3.3. 

" Apple Program Protector" is an 
easy to use utility that keeps other 
people from listing your BASIC and 
machine la nguage programs. It 
works by moving the disk catalog 
on the protected disk to another 
track, and by preventing users from 
breaking out of the program by 
pressing CTRL-C or RESET. The 
only requirement is that your pro­
gram must run itself when the user 
boots the disk. 

It's easy enough to ensure that 

Boris Troyonovsky 

the program runs automaticaBy 
when the disk is booted. DOS 3.3 
always loads and runs a BASIC pro­
gram whenever a disk is booted if 
the program is named HELLO. 
Only a single BASIC program can 
be started in this way. If you wish to 
have more than one BASIC pro­
gram on the protected disk, you 
must make HELLO a menu pro­
gram that allows you to select the 
desired program from the disk. If 
the program you wish to protect is 
written in machine language, you 
can use HELLO to start it. For ex­
ample, if you want to protect a pro­
gram named MLGAME, yo ur 
HELLO program might be simply: 

10 PRINT CHR$(4);''BRUN MLGAME" 

The next step is defend against 
CTRL-RESET and CTRL-C. In each 
BASIC program on the disk you 

wish to protect, add these two lines: 
° POKE 1011,O:ONERR GOTO 63999 
63999 RESUME 

The POKE in line 0 defends 
against the CTRL-RESET key (or 
just RESET on some Apples). If the 
CTRL-RESET key is pressed, any 
Applesoft BASIC program in mem­
ory is erased and the computer 
reboots. 

Since the CTRL-C interrupt 
code (which is used to stop program 
execution) is considered an error by 
App lesoft BASIC, th e ON ERR 
GOTO statement in line 0 transfers 
program control to line 63999 when 
CTRL-C is encountered. If your 
program uses ONERR to test for 
other conditions, include the state­
ment IF PEEK(222)=255 THEN 
63999 in your error testing. This 
ens ures t hat CTRL- C is sti ll 
trapped. 
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Machine language programs

can be protected in this way, too.

Just add these lines to your source

code:

LDA #500

STA $03F3

Like the BASIC lines above,

these instructions erase the pro

gram from memory and reboot the

computer if CTRL-RESET is

pressed.

Preparing A Protected

Disk
Begin by preparing a disk contain

ing the program or programs you

wish to protect. If the disk is to

contain only one program, load it

into memory, insert a new disk,

type INIT HELLO, and hit RE

TURN. If you wish to have several

programs on the disk, the HELLO

program must be a menu program

and the others can simply be saved

on disk in the usual manner. Re

member to add to each program the

lines mentioned above to protect

against CTRL-RESET and CTRL-C.

Make sure all programs are fully test

ed and debugged before you run Pro

gram Protector. To be safe, you

should always keep backup copies

of the programs on an unprotected

disk.

Next, type in Program 1 below

and save a copy on a separate disk.

Use the filename PROTECTOR.

With the built-in machine language

monitor, enter the data from Pro

gram 2. (If you are unsure about

using the monitor, consult your

user's manual.) Save the machine

language onto the same disk with

Program 1 using the command

BSAVE IOB, A$0300, L$40.

The Program Protector disk is

now ready to use. To protect one of

your disks against intrusion by out

siders, follow these steps:

1. Insert the Program Protector

disk into the drive (the drive should

be addressed as slot 6, drive 1).

2. Type BLOAD IOB.

3. Type RUN PROTECTOR.

4. Program Protector is now

loaded into memory. You should

see the prompt DESTINATION

TRACK: on the screen. Remove the

disk with Program Protector and

insert the disk that you'd like to

protect into drive 1. Type the num

ber of the track to which you want

to move the catalog and press RE

TURN. The number must be

greater than or equal to 3 (DOS

occupies tracks 0-2), and less than

or equal to 34, since there are only

35 tracks (numbered 0-34) on the

disk. Also, the number can't be 17,

because that's where the catalog is

already.

5. The disk drive whirs a bit,

then the Applesoft ] prompt reap

pears. The disk is now protected. If

you type CATALOG, you'll be

shown an empty directory. If you

try to load a program from the pro

tected disk or save an additional

program to it, you'll get nothing but

a DISK FULL error message. How

ever, if you now boot the protected

disk, the HELLO program loads

and runs normally, except that

CTRL-C no longer stops the pro

gram and CTRL-RESET only re

boots the system.

There is a way to regain access

to the programs on the protected

disk. Boot a normal disk, then enter

POKE 44033,n (substitute for n the

number of the track to which the

catalog was moved). You can now

display the catalog and load and

save programs. You can also use

this technique if the program you're

protecting needs to access another

program on a different disk. To let

the program know where the cata

log of the new disk is, POKE 44033

with the catalog track of the disk

you'd like to access.

Don't try to relocate the catalog

on a disk more than once. The re

sults are unpredictable.

Program 1: Apple Program

Protector
For instructions on entering this listing, please

refer to ''COMPUTE!'S Guide to Typing In

Programs" published bimonthly in compute!.

7B 10 HIMEM: B19I

EB 20 HOME : HTAB 11: INVERSE :
PRINT "PROGRAM PROTECTOR":

NORMAL : VTAB 10: INPUT "

DEBTINflTION TRACK: ";DT

ED 30 IF DT < 3 OR DT > 34 OR DT

=? 17 THEN PRINT "ILLEGAL

TRACK NUMBER": FOR A = 0 T

Q 600: NEXT A: RUN

?E 40 REM **MDVE TRACKS**

31 50 SS = 0:SE = 15:TR ■ 17:BU

= B192:0P = 1: SOSUB 3B0:

REM READ CATALOG TRACK

51 60 GOSUB 180

AA 70 Dl = PEEK (DT * 4 + 56 + B

192):D2 = PEEK (DT * 4 + 5

7 + 8192):Di = PEEK (17 *

4 + 56 + S192):02 = PEEK (

17 * 4 + 57 + 8192)

DB 80 POKE 17 * 4 + 56 + B192,D1

: POKE 17 * 4 + 57 + 8192,

D2: POKE DT * 4 + 56 + 819

2,01: POKE DT * 4 + 57 + 9

192,02

Eft 90 SS = 0:SE " 15:TR o DT:BU

= 163G4:0P = 1: GOSUB 3B0:

REM READ NEW TRACK

H 100 REM **ALTPOINT ROUTINE**

C9 110 TV = B192

56 120 FOR TX = 0 TO 15: POKE TV

+ 1,DT:TV = TV + 256: NE

XT TX

CD 130 SS = 0:SE = 15:TR = DT:BU

= 8192:OP = 2: BOSUB 3B0

: REM WRITE CATALOG TRACK

5D 140 SS = 0:SE = 15:TR = 17:BU

= 163B4:0P = 2: GOSUB 3B

0: REM WRITE NEW TRACK

FB 150 SS = UsSE = 11: TR - 1: BU

= 8192:OP = 1: 30SUB 3B0

: POKE B193,DT:SS = IllSE

= 11:TR = 1:BU = B192:0P

= 2: BDSUB 380: REM CHAN

GE DOS

»B 160 GOSUB 230

V 170 END

M 180 REM **ALTER CATALOG'S T/S

POINTERS**

BE 190 BF = 8192 + 256

DD 200 FOR PR = 11 TO 221 STEP 3

5: IF PEEK (BF + PR) = DT

THEN POKE BF + PR, 17

3B 210 NEXT PR:BF = BF + 256: IF

BF < > 12288 THEN GOTO 2

00

14 220 RETURN

W 230 REM **CHANBE T/S LISTS**

B5 240 BF = S192 + 256

EC 250 FOR PR = 11 TD 221 STEP 3

5: IF PEEK (BF + PR) < >

0 THEN GOSUB 290

41 260 NEXT PR

fl4 270 BF - SF + 256: IF BF < >

122BB THEN BOTO 250

22 280 RETURN

Al 290 REM t*DIRTY WORK**

ED 300 LT = PEEK (BF + PR):LS =

PEEK (BF + PR + I)

AB 310 SS = LS:SE = LS:TR = LT:B

U = 16384:OP = 1: GOSUB 3

B0:BU = BU - 256

9C 320 FOR CT = 12 TO 254 STEP 2

: IF PEEK (BU + CT) - DT

THEN POKE BU + CT,17

B7 330 NEXT CT

B9 340 IF PEEK (BU + 1) = DT THE

N POKE BF + 1,17

it 350 OP = 2:SS = LS:SE = LS:TR

= LT:BU = 163B4: GOSUB 3

B0:BU = BU - 256

53 360 IF PEEK (BU + 1) < > 0 TH

EN LT = PEEK (BU + 1):LS

= PEEK (BU + 2>: GOTO 310

2! 370 RETURN

7E 380 REM **DISK ACCESS**

91 390 FOR SA = SS TO SE

FB 400 POKE 7B8,TR: POKE 789, SA:

POKE 796,OP

Ca 410 HB = INT (BU / 256) :L8 =

BU - (HB * 256)

47 420 POKE 792,LB: POKE 793,HB

2» 430 CALL 76B:BU = BU + 256: N

EXT SA

!C 440 RETURN

Program 2: IOB Routine
Enter this listing with the machine language

monitor.

0300- A9 03 A0 10 20 D9 03 60

030B- 00 00 00 00 00 00 00 00

0310- 01 60 01 00 11 0F 30 03

031B- 00 20 00 00 01 00 FE 60

0320- 01 00 00 00 00 00 00 00

032B- 00 00 00 00 00 00 00 00

0330- 00 01 EF DB 00 00 00 00

033B- 00 00 00 00 00 00 00 00

©

130 COMPUTE] November 1985

Machine language programs 
can be protected in this way, too. 
Just add these lines to your source 
code: 
LDA #500 
5TA $03F3 

Like the BASIC lines above, 
these instructions erase the pro­
gram from memory and reboot the 
comp u ter if CTRL-RESET is 
pressed. 

Preparing A Protected 
Disk 
Begin by preparing a disk contain­
ing the program or programs you . 
wish to protect. If the disk is to 
contain only one program, load it 
into memory, insert a new disk, 
type INlT HELLO, and hit RE­
TURN. If you wish to have several 
programs on the disk, the HELLO 
program must be a menu program 
and the others can simply be saved 
on disk in the usual manner. Re­
member to add to each program the 
lines mentioned above to protect 
against CTRL-RESET and CTRL-C. 
Make sure all programs are fully test­
ed and debugged before you run Pro­
gram Protector. To be safe, you 
should always keep backup copies 
of the programs on an unprotected 
disk. 

Next, type in Program 1 below 
and save a copy on a separate disk. 
Use the filename PROTECTOR. 
With the built-in machine language 
monitor, enter the data from Pro­
gram 2. (If you are unsure about 
using the monitor, consult your 
user's manual.) Save the machine 
language onto the same disk with 
Program 1 using the command 
BSAVE lOB, A$0300, L$40. 

The Program Protector disk is 
now ready to use. To protect one of 
your disks against intrusion by out­
siders, follow these steps: 

1. Insert the Program Protector 
disk into the drive (the drive should 
be addressed as slot 6, drive 1). 

2. Type BLOAD lOB. 
3. Type RUN PROTECTOR. 
4. Program Protector is now 

loaded into memory. You should 
see the prompt DESTINATION 
TRACK: on the screen. Remove the 
disk with Program Protector and 
insert the disk that you'd like to 
protect into drive 1. Type the num­
ber of the track to which you want 
to move the catalog and press RE­
TURN. The number must be 
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greater than or equal to 3 (DOS 
occupies tracks 0-2), and less than 
or equal to 34, since there are only 
35 tracks (numbered 0-34) on the 
disk. Also, the number can' t be 17, 
because that's where the catalog is 
already. 

5. The disk drive whirs a bit, 
then the Applesoft 1 prompt reap­
pears. The disk is now protected. If 
you type CATALOG, you'll be 
shown an empty directory. If you 
try to load a program from the pro­
tected disk or save an additional 
program to it, you'll get nothing but 
a DISK FULL error message. How­
ever, if you now boot the protected 
disk, the HELLO program loads 
and runs normally, except that 
CTRL-C no longer stops the pro­
gram and CTRL-RESET only re­
boots the system. 

There is a way to regain access 
to the programs on the protected 
disk. Boot a normal disk, then enter 
POKE 44033,11 (substitute for n the 
number of the track to which the 
catalog was moved). You can now 
display the catalog and load and 
save programs. You can also use 
this technique if the program you' re 
protecting needs to access another 
program on a different disk. To let 
the program know where the cata­
log of the new disk is, POKE 44033 
with the catalog track of the disk 
you'd like to access. 

Don't try to relocate the catalog 
on a disk more than once. The re­
sults are unpredictable. 

Program 1: Apple Program 
Protector 
For instructions on entering this listing. please 
refer to "COMPUTErs Guide to Typing In 
Progra ms" published bimonthly in COMPUTE!. 

7B lel HIMEM : 8191 
£9 20 HOME : HTAB 11: INVERSE : 

PR I NT "PROGRAM PROTECTOR": 
NORMAL : VTAB 10: INPUT " 

DESTINAT I ON TRACK: ";DT 
ED 30 IF DT < 3 OR DT > 34 OR DT 

~ 17 THEN PRINT "I LLEGAL 
TRACK NUMBER" : FOR A = 121 T 
a 61210: NEX T A: RUN 

9£ 412J REM **MOVE TRACKS.* 
315121 55 = 0 : 5E = 15:TR = 17:BU 

= 8192: 0 P = 1: G05UB 38~: 
REM READ CATALOG TRACK 

51 6~ Gosue 180 
AA 70 01 = PEEK (DT * 4 + 56 + 8 

192):02 = PEEK (OT • 4 + 5 
7 + 8192} : 01 = PEEK (17 * 
4 + 56 + 8 192):02 = PEEK ( 
17 * 4 + 57 + 8192) 

DB 811' POKE 17 • 4 + 56 + 8192, 01 
: POKE 17 • 4 + 57 + 8192, 
02: POKE DT • 4 + 56 + 819 
2,01: POKE DT • 4 + 57 + 8 
192,02 

EA 9055 = e:SE '" IS:TR = OT:BU 
~ 16384:0P ~ 1: GOSUS 380: 

REM READ NEW TRACK 
64 Ie" REM .*ALTPOINT ROUTINE" 
C~ IHJ TV "" 8192 
56 1211' FOR TX '" 0 TO 15: POKE TV 

+ 1,0T: TV = TV + 256: NE 
XT T X 

CD 1311' 55 = 13: SE = 15: TR = OT: BU 
= 8192: 0 P == 2: G05UB 3811' 

: REM WR I TE CATALOG TRACK 
5D 1411' 55 = ~:5E = 15:TR = 17:BU 

'" 16384: 0 P = 2: sosue 38 
0: REM WRI TE NEW TRACK 

FB 150 55 = 11:5E = II:TR "" I:BU 
= 8 192: 0 P = 1: GOSUB 380 

: POKE 8193,OT:5S = 11:SE 
= II. TR = I:BU "" 8192:0P 
= 2: GOSUS 3811': REM CHAN 

SE DOS 
4B 1611' SOSUS 2311' 
~7 170 END 
.4 180 REM .tALTER CATALOG"S TIS 

POINTERS" 
BE 1913 SF "" 8192 + 256 
DD 21313 FOR PR = 11 TO 221 STEP 3 

5: IF PEEK (SF + PRJ : DT 
THEN POKE SF + PR J 17 

38 2111' NEXT PRo SF "" SF + 256: IF 
SF < > 12289 THEN GOTO 2 

aa 
16 2211' RETURN 
~~ 2313 REM *.CHANGE TIS LISTS*' 
B5240 BF = 8192 + 256 
CC 2513 FOR PR '" 11 TO 221 5 TEP 3 

5: I F PEEK (SF + PRJ < > 
" THEN BOSUS 290 

41 260 NEXT PR 
16 2711' SF "" SF + 256: IF SF < > 

12288 THEN GOTO 250 
22 280 RETURN 
Al 290 REM **DIRTY WORK*' 
ED 3130 LT = PEEK (SF + PRJ :L5 :: 

PEEK (SF + PR + 1) 
AS 310 55 '" LS:SE = LS: TR == LT:8 

U = 16384:0P = 1: GOSUS 3 
B0 : SU :: SU - 256 

9C 320 POR CT = 12 TO 254 STEP 2 
: IF PEEK (SU + CT ) - DT 
THEN POKE au + CT,17 

87 330 NEXT CT 
89 340 IF PEEK (eu + 1) :::I DT THE 

N POKE SF + 1,17 
3. 350 OP '" 2:55 = LS:SE = LS: TR 

= LT: SU = 16384: GOSue 3 
80:BU = au - 256 

53 360 IF PEEK (aU + 1) < > 0 TH 
EN LT == PEEK (aU + l) : LS 
- PEEK (aU + 2): GOTO 3111' 

21 3711' RETURN 
7E 3813 REM "DISK ACCESS •• 
91 3913 FOR SA ::: S5 TO SE 
FI 411'0 POKE 788 , TR: POKE 789,SA: 

POKE 796,OP 
ce 410 Ha = INT (SU I 256): La = 

au - (HB • 256) 
67420 POKE 792,LS: POKE 793,HB 
2. 430 CALL 768: BU = BlI + 256 : N 

EXT SA 
IC 440 RETURN 

Program 2: lOB Routine 
Enter this listing with the ma chine language 
monitor. 
0300- A9 @3 A0 10 20 09 03 60 
0308- @@ @@ @@ @@ 012J @0 @@ I2JI2J 
0310- @I 60 I2JI I2JI2J II @F 3@ 12J3 
0318- 12J@ 212J 12J0 I2JI2J I2JI 12J@ FE 612J 
0320- I2JI I2JI2J I2JI2J 12J0 I2JI2J 12J. 012J I2JI2J 
0328- I2JI2J 012J @12J I2JI2J I2JI2J @0 I2JI2J I2JI2J 
0330- 12J0 I2JI EF DB @0 @. 00 012J 
033B- 0@ 00 00 012J 00 00 00 I2JI2J 

@ 
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Variable Accuracy

There are a few more points about

integer variables that we didn't cov

er last month—including some im

portant exceptions to general rules.

Note that in some versions of

BASIC, such as Commodore BASIC,

you aren't allowed to use integer

variables as counters in FOR-NEXT

loops. In other words, a statement

such as FOR X% = 1 to 10:NEXT

X% would cause an error. However,

integer variables can be used as

counters in IBM BASIC. Just re

member that because integer vari

ables are restricted to a minimum

value of —32,768 and a maximum

of 32,767, you'll have to make sure

your loops don't exceed those limits.

In some BASICs, there's also

one exception to the rule about de

noting all integer variables with the

% symbol. In IBM BASIC, for in

stance, you can insert a DEFINT

{define integer) statement near the

beginning of the program to define

a whole group of variable names as

integer variables by default. The

statement DEFINT A-M declares

that all variable names beginning

with the letters A through M are

automatically integer variables.

Since integer variables execute fast

er and consume less memory on the

IBM than regular variables, a

DEFINT statement can improve a

program's performance. (Remem

ber from last month that integer

variables don't save memory and

actually run slower on Commodore

and Apple computers.)

Incidentally, another way to

speed up your programs is to re

place frequently used constants

with variables. In most Microsoft

BASICs, variables execute faster

than constants (the reverse is true

of Atari BASIC). By predefining the

most commonly used numbers

(usually 0-10) as variables, state

ments such as Y=Y+1 can be

changed to Sf—Y+ Cl. And if

you're programming on an IBM,

you can define them as integer vari

ables and pick up even more speed.

Try this technique in your next pro

gram and see if it adds a little zip.

Improving Precision

Another type of variable is provid

ed in some BASICs to improve

mathematical accuracy. Called

double-precision variables, they can

help avoid the small rounding er

rors that sometimes accumulate

and cause strange results. (Round

ing errors are slight discrepancies

that can crop up when the com

puter converts our everyday deci

mal numbers to its internal system

of binary numbers, performs some

arithmetic, and then converts the

answer back into decimal again.)

Double-precision variables are

available in IBM BASIC and some

versions of TRS-80 BASIC, but not

in Commodore BASIC, Applesoft,

Atari BASIC, or TI BASIC. Even if

your BASIC doesn't have double-

precision variables, however,

they're worth learning about. As

personal computers grow more

powerful, you're sure to encounter

such features sooner or later.

Here's an example which dem

onstrates a common type of round

ing error—in this case, on the IBM

PC/PCjr. This program initializes

the variable Y to 100, then subtracts

the value .05 ten times using a

FOR-NEXT loop. The final value of

Y is printed after the loop is

finished.

10 Y = 100

20 FOR X = l TO 10

30 Y=Y-.O5

40 NEXT X

50 PRINT Y

The answer, of course, should

be 99.5. Instead, here's the pro

gram's answer:

99.49997

If you swap the statements in

lines 40 and 50 so the program

prints the current value of Y after

each pass through the loop, you'll

see that the rounding error starts

with the second calculation and

keeps increasing until the final re

sult is off by .00003. That's not a

huge discrepancy—but still, if this

were some kind of banking pro

gram that was subtracting a nickel-

a-day service charge from customer

accounts over a period of time,

someone might be cheated out of a

penny now and then. (It's hap

pened to me, by the way.)

Fortunately, you can program

the computer to deliver a better an

swer. To convert Y from a regular

(single-precision) variable into a

double-precision variable, add the

# symbol to every occurrence of Y

in lines 10, 30, and 50. The modi

fied program yields this result:

99.49999999254942

Well, even computers aren't

perfect. This time the rounding

error starts with the first calcula

tion, although the errors are smaller

and the final answer is off by only

.0000001192093. For even greater

accuracy, we can define the value of

.05 as a double-precision constant by

adding the # symbol to .05 in line

30. Here's the result:

99.49999999999999

This is even more accurate;

now the computer is off by only

.00000000000001. Furthermore, by

switching lines 40 and 50 to see the

results of each calculation through

the loop, you'll notice that all the

intermediate answers are exactly

correct. That still leaves us with an

infinitesimal error in the final an

swer, however. If you're a stickler

for absolute accuracy, there are

ways to get around these runaway

fractions—but that's a topic for a

future column. ®
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There are a few more points about 
integer variables that we didn' t cov­
er last month-including some im­
portant exceptions to general rules. 

Note that in some versions of 
BASIC, such as Commodore BASIC, 
you aren 't allowed to use integer 
variables as counters in FOR-NEXT 
loops. In other words, a statement 
such as FOR X% = l to 10:NEXT 
X% would cause an error. However, 
integer variables call be used as 
counters in IBM BASIC. Just re­
member that because integer vari­
ables aTe restricted to a minimum 
value of -32,768 and a maximum 
of 32,767, you' ll have to make sure 
your loops don' t exceed those limits. 

In some BASICs, there's also 
one exception to the rule about de­
noting all integer variables with the 
% symbol. In IBM BASIC, fo r in­
stance, you can insert a DEFINT 
(define integer) statement near the 
beginning of the program to define 
a whole group of variable names as 
integer variables by default. The 
statement DEFI NT A-M declares 
that all variable names beginning 
with the letters A through Mare 
automatically integer va riables . 
Since integer variables execute fast­
er and consume less memory on the 
IBM than regular variables , a 
DEFINT statement can improve a 
program's performance. (Remem­
ber from last month that integer 
variables don't save memory and 
actually run slower on Commodore 
and Apple computers.) 

Incidentally, another way to 
speed up your programs is to re­
place frequently used constants 
with variables. In most Microsoft 
BASICs, variables execute faster 
than constants (the reverse is true 
of Atari BASIC). By predefining the 
most commonly used numbers 
(usually 0-10) as variables, state­
ments such as Y=Y + 1 can be 
changed to Y = Y+Cl. And if 
you're programming on an IBM, 
you can define them as integer vari-

Variable Accuracy 
abies and pick up even more speed. 
Try this technique in your next pro­
gram and see if it adds a little zip . 

Improving Precision 
Another type of variable is provid­
ed in some BASICs to improve 
mathem at ical acc uracy. Ca ll ed 
dOl/ble-precision variables, they can 
help avoid the small rounding er­
rors that sometimes accumulate 
and cause strange results. (Round­
ing errors are slight discrepancies 
that can crop up when the com­
puter converts OUT everyday deci­
mal numbers to its internal system 
of binary numbers, performs some 
arithmetic, and then converts the 
answer back into decimal again .) 

Double- precision variables are 
avaHable in IBM BASIC and some 
versions of TRS-80 BASIC, but not 
in Commodore BASIC, Applesoft, 
Atari BASIC, or Tl BASIC. Even if 
your BASIC doesn't have double­
precision var iables , however, 
they're worth learning about. As 
personal computers grow more 
powerful, you're sure to encounter 
such features sooner or later. 

Here's an example which dem­
onstrates a common type of round­
ing error-in this case, on the IBM 
PC/ PCjr. This program initializes 
the variable Y to 100, then subtracts 
the va lue .05 ten times using a 
FOR-NEXT loop. The final value of 
Y is printed after the loop is 
finished . 
10 Y- lOO 
20 FOR X - I TO 10 
30 Y~ Y- .05 

40 NEXT X 
50 PRINT Y 

The answer, of course, should 
be 99.5. Instead, here's the pro­
gram's answer: 
99.49997 

If you swap the statements in 
lines 40 and 50 so the program 
prints the current value of Y after 
each pass through the loop, you'll 
see that the rounding error starts 

with the second calculation and 
keeps increasing until the fi nal re­
sult is off by .00003. That's not a 
huge discrepancy-but still, if this 
were some kind of banking pro­
gram that was subtracting a nickel­
a-day service charge from customer 
accounts over a period of time, 
someone might be cheated out of a 
penny now and then . (It's hap­
pened to me, by the way.) 

Fortunately, you can program 
the computer to deliver a better an­
swer. To convert Y from a regular 
(single-precision) variable in to a 
double-precision variable, add the 
# symbol to every Occurrence of Y 
in Jines 10, 30, and 50. The modi­
fied program yields this result: 
99.49999999254942 

Well, even computers aren't 
perfect. This time the rounding 
error starts with the first calcula­
tion, although the errors are smaller 
and the final answer is off by only 
.0000001192093. For even greater 
accuracy, we can define the value of 
.05 as a dOl/ble-precisioll cOllstallt by 
adding the # symbol to .05 in line 
30. Here's the result: 
99.49999999999999 

This is even more accurate; 
now the computer is off by only 
.00000000000001. Furthermore, by 
switching lines 40 and 50 to see the 
results of each calculation through 
the loop, you'll notice that all the 
intermediate answers are exactly 
correct. That still leaves us with an 
infinitesimal error in the final an­
swer, however. If you're a stickler 
for absolute accuracy, there are 
ways to get around these runaway 
fractions-but that's a topic for a 
future column. @ 
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Computers and Society
Dovio 0. inornburg, Associate -a "or

Personal Computers And Personal Freedom

Last July I spent a day in Colonial

Williamsburg, Virginia, catching a

glimpse of life as it was in the mid-

1700s. The publishing exhibit par

ticularly caught my attention. One

could see paper being made by

hand—a process that required skill

and strength on the part of the

craftsman, and which took a long

time. In the print shop one could

see the pages of a book being printed

from hand-set type—another expen

sive and time-consuming process.

The bindery exhibit showed how

the printed pages were folded into

signatures and stitched together by

hand before being bound in leather.

It was clear from this exhibit

that access to books was limited to

the wealthy. The cost of spreading

the printed word was quite high,

and yet this period gave us a rich

collection of people who had much

of importance to say—Patrick Henry

and Thomas Paine, to name just two.

As I thought about our ad

vances in communication technol

ogy since that period—typewriters,

copiers, computers, and so on—it

became clear that the reduced cost

of communication was one of the

main reasons that literacy could

spread to the public at large. The

printed word has spread like wild

fire, carrying messages into homes

that would have been bookless in

the 1700s.

The freedom to communicate

is one of our most treasured free

doms. There are nations on this

planet where individual ownership

of copiers and computers is forbid

den. It is easy to see why—it's im

portant for a totalitarian government

to control the flow and distribution

of information. Otherwise, individ

uals could create, publish, and dis

tribute their own ideas without the

censorship of the state.

Computer Publishing

Prior to the widespread sale of per

sonal computers, we had restric

tions of our own that limited the

widespread dissemination of ideas.

Before an opinion can be ex

pressed in printed form, the author

must either convince a publisher

that it is worth expressing, or must

elect to publish it alone. Even if a

publisher accepts a work, it will

reach an audience only if stores de

cide to stock it.

Suppose you've written some

thing you think others might like to

read—a collection of poetry, for ex

ample, or a political treatise. You

may find that traditional publishers

are not interested in your material

because your market is too special

ized. Or, you may find that they are

interested, but that if you wait the

four to six months (or longer) that it

takes for your words to be printed,

your material will have lost its cur

rency and impact.

In this case, you may elect to

publish the material yourself.

Prior to the personal computer,

you might be restricted to running

copies of your material at the local

print shop. Depending on the size

of your document, you may find

that it costs several dollars per copy

to have it printed.

But, in an era where personal

computers are increasingly com

monplace, there's another way of

publishing your ideas—especially

if what you have to say is of partic

ular value to others who own com

puters. You can publish your ideas

on a disk! Disks are inexpensive,

reusable, and can be duplicated as

needed. Publishing your material

on disk lets you fix mistakes quickly

without having to wait for a new

printing. Your material might con

sist of text files that can be read

with a word processor, or you can

write your own program that lets

people read or print your files as

they choose.

However, along with the free

dom to publish your own materials

in the privacy of your home using

nothing more than your personal

computer there comes a responsi

bility. It is correctly said that the

pen is mightier than the sword. As

your own publisher, you can say

anything you wish, but you must

always keep in mind that the print

ed (or displayed) word is very pow

erful. Think your ideas through

carefully before publishing them.

Talking Books

I recently used this publication

technique for my book In Search of

the One-Minute Megatrends—Surviv

ing the Bad Times in Silicon Valley

(Innovision Press, $12.95). While

the information in this book is of

potential interest to a broader audi

ence, I initially made it available on

a Macintosh disk, since that's the

computer with which I do most of

my writing. As I was creating the

book, it occurred to me that this

method of publishing had much

greater flexibility than the printed

page. For example, readers could

change the typeface and size if they

desired.

I also included a set of files on

the disk that lets the book read itself

aloud to the user with the Smooth-

Talker speech synthesizer from

First Byte. This not only provides

another alternative for reading the

book, but also makes the material

available to those with impaired

vision.

While this book is not available

in stores, I have been able to sell it

quite well through direct mail by

placing inexpensive advertisements

in regional computer-interest news

papers. The success of this venture

convinces me that anyone with a

message of interest to computer

owners can be an author and a pub

lisher as welt.

If only the founding fathers

could see us now! ®
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Personal Computers And Personal Freedom 
Last July I spent a day in Colonial 
Williamsburg, Virginia, catching a 
glimpse of life as it was in the mid-
1700s. The publishing exhibit par­
ticularly caught my attention. One 
could see paper being made by 
hand-a process that required skill 
and strength on the part of the 
craftsman, and which took a long 
time. In the print shop one could 
see the pages of a book being printed 
from hand-set type-another expen­
sive and time-consuming process. 
The bindery exhibit showed how 
the printed pages were folded into 
signatures and stitched together by 
hand before being bound in leather. 

It was clear from this exhibit 
that access to books was limited to 
the wealthy. The cost of spreading 
the printed word was quite high, 
and yet this period gave us a rich 
collection of people who had much 
of importance to say-Patrick Henry 
and Thomas Paine, to name just two. 

As I thought about our ad­
vances in communication technol­
ogy since that period-typewriters, 
copiers, computers, and so on- it 
became clear that the reduced cost 
of communication was one of the 
main reasons that literacy could. 
spread to the public at large. The 
printed word has spread like wild­
fire, carrying messages into homes 
that would have been bookless in 
the 1700s. 

The freedom to communicate 
is one of our most treasured free­
doms. There are nations on this 
planet where individual ownership 
of copiers and computers is forbid­
den. It is easy to see why-it's im­
portant for a totalitarian government 
to control the 1I0w and distribution 
of information. Otherwise, individ­
uals could create, publish, and dis­
tribute their own ideas without the 
censorship of the state. 

Computer Publishing 
Prior to the widespread sale of per­
sonal computers, we had restric-
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tions of our own that limited the 
widespread dissemination of ideas. 

Before an opinion can be ex­
pressed in printed form, the author 
must either convince a publisher 
that it is worth expressing, or must 
elect to publish it alone. Even if a 
publisher accepts a work, it will 
reach an audience only if stores de­
cide to stock it. 

Suppose you've written some­
thing you think others might like to 
read-a collection of poetry, for ex­
ample, or a political treatise. You 
may find that traditional publishers 
are not interested in your material 
because your market is too special­
ized. Or, you may find that they are 
interested, but that if you wait the 
four to six months (or longer) that it 
takes for your words to be printed, 
your material wiII have lost its cur­
rency and impact. 

In this case, you may elect to 
publish the ma terial yourself. 

Prior to the personal computer, 
you might be restricted to running 
copies of your material at the local 
print shop. Depending on the size 
of your document, you may find 
that it costs several dollars per copy 
to have it printed. 

But, in an era w here personal 
computers are increasingly com­
monplace, there's another way of 
publishing your ideas-especially 
if what you have to say is of partic­
ular value to others who own com­
puters. You can publish your ideas 
on a disk! Disks are inexpensive, 
reusable, and can be duplicated as 
needed. Publishing your material 
on disk lets you fix mistakes quickly 
without having to wait for a new 
printing. Your material might con­
sist of text files that can be read 
with a word processor, or you can 
write your own program that lets 
people read or print your files as 
they choose. 

However, along with the free­
dom to publish your own materials 
in the privacy of your home using 

nothing more than your personal 
computer there comes a responsi­
bili ty. It is correctly said that the 
pen is mightier than the sword . As 
your own publisher, you can say 
anything you wish, but you must 
always keep in mind that the print­
ed (or displayed) word is very pow­
erful. Think your ideas through 
carefully before publishing them. 

Talking Books 
I recently used this publication 
technique for my book 111 Search of 
tlze Olle-Millllte Megatm,ds-Sllrviv­
i"g the Bad Tillles ill Silico" Valley 
(lnnovision Press, $12.95). While 
the information in this book is of 
potential interest to a broader audi­
ence, I initially made it available on 
a Macintosh disk, since that's the 
computer with which I do most of 
my wri ting. As I was creating the 
book, it occurred to me that this 
method of publishing had much 
greater lIexibility than the printed 
page. For example, readers could 
change the typeface and size if they 
desired. 

I also included a set of files on 
the disk that lets the book read itself 
aloud to the user with the Smooth­
Tal ker speech synthesizer from 
First Byte. This not only provides 
another alternative for reading the 
book, but also makes the material 
available to those with impaired 
vision . 

While this book is not available 
in stores, I have been able to sell it 
quite well through direct mail by 
placing inexpensive advertisements 
in regional computer-interest news­
papers. The success of this venture 
convinces me that anyone with a 
message of interest to computer 
owners can be an author and a pub­
lisher as well. 

If only the founding fathers 
could see us now! @ 



Telecomputing Today
Arlan R. Levitan

Faster Than A Speeding Byte

Last month I mentioned Fastlink, a

new 10,000 bits per second modem

from Digital Communications As

sociates. Not only is it five times

faster than the latest "high-speed"

2400 bps modems, it even works

over regular telephone lines, Until

now, anything close to 10,000 bps

required you to lease special data-

grade lines from the phone compa

ny. But not the DCA Fastlink.

Although the Fastlink's $2,000

price tag is a little rich for most

casual users' blood, there has been

a fair amount of incredulous reac

tion like "how the heck can they do

10,000 bits per second?" from read

ers of this column (and even from

my editor).

While the subject is a bit tech

nical, I've distilled an explanation

that will either satisfy your curios

ity or teach you never to ask me

about this sort of thing again. To get

started, let's review our old friend,

the ordinary 300 bps modem.

Modems exchange information

over phone lines by transmitting

and receiving audio tones. A 300

bps modem transmits over two

channels, one for each direction.

Each second of time is divided into

300 slices, and each slice is called a

baud. A 300 bps modem packs one

bit into each baud (1200 and 2400

bps modems both operate at 600

baud and pack 2 and 4 bits into

each baud, respectively). One chan

nel transmits signals in the audio

range of 1070-1270 hertz, and the

other at 2025-2225 hertz. That

means each channel has a fairly

wide bandwidth (200 hertz), and

they're separated by a guard band

of no signal (755 hertz wide) that

makes it easy for the modem cir

cuitry to differentiate between the

two channels.

DCA's Fastlink uses a very low

7.3 baud rate, so it can drastically

narrow the channel bandwiths and

guard bands. The Fastlink also uses

the entire 0-4000 hertz audio spec

trum of normal phone lines. When

two Fastlink modems link up, they

attempt to establish a maximum of

512 separate channels, each 7.8

hertz apart. They analyze each

channel to determine which ones

are noise-free enough to handle

transmission techniques that pack 4

or 6 bits into each time slice, or

baud.

Then the Fastlink transmits

data by using a hybrid parallel/-

serial system (300 bps modems

send data in a serial stream of

bits—one bit after another with one

bit per baud). The bits carried by all

channels in use during one baud

are considered a single packet of

information. Outgoing data bits are

assigned to channels as they're pre

pared for sending (with either 4 or 6

bits per channel), beginning with

the channels at the lowest frequen

cies. Once the packet is assembled,

it's sent across the active channels.

So the data is sent in parallel within

the packets, and the packets them

selves are sent serially.

Blistering Speed

Using the Fastlink method, the

maximum theoretical throughput is

512 channels X 6 bits per baud X

7.3 baud per second, or more than

20,000 bps. Given the quality of

most voice-grade lines, that limit is

very theoretical. Most channels op

erate at only 4 bits per baud, and

throughput is further limited by the

overhead of error detection and

correction, which is automatically

handled by Fastlink. All these fac

tors reduce the Fastlink's actual

throughput to a blistering 10,000

bps on local phone lines. A Fastlink

modem operating on lines provided

by the most popular long-distance

carrier should work at about 8,000

bps. On the lines provided by other

common carriers, the Fastlink aver

ages about 7,000 bps.

The Fastlink monitors the

quality of the phone line during the

linkup, shutting down channels

that become marginally acceptable

or opening up channels if quality

improves. DCA refers to the pro

cess as DAMQAM, or Dynamically

Adaptive Multicarrier Quadrature

Amplitude Modulation (say it five

times fast). To handle all this data

manipulation and line monitoring,

the Fastlink is actually a full-

fledged, highly specialized com

puter with a megabit of memory

and two central processing units—a

Motorola 68008 working in tandem

with a Texas Instruments 320.

There are some fine points to

keep in mind while daydreaming

about cruising along at 10,000 bps.

The Fastlink dynamically assigns

channels to incoming or outgoing

data based on the volume going

back and forth. If there is an equal

amount of data moving in both di

rections, the Fastlink channels

would be equally divided between

incoming and outgoing data, result

ing in an effective maximum speed

of only 5,000 bps for each data

stream.

In practice, the data flow is

usually quite lopsided, with ratios

of 99 to 1 more common than

50:50. So the bulk of data flow on a

Fastlink is assigned the lion's share

of channels, resulting in through

put that is very close to the 10,000

bps ideal.

Fastlink modems currently

come in two flavors. An internal

version for the IBM PC and compa

tibles goes for $1,995 and includes

a special version of Microstuf's

Crosstalk program adapted for the

Fastlink. An outboard RS-232 Fast-

link is priced at $2,395. Both mo

dems are also capable of commu

nicating at plain old 300 or 1200

bps with non-Fastlink modems. If

you're still curious, you can get

even more information by contact

ing DCA at 1000 Alderman Drive,

Alpharetta, GA 30201. <S

November 1985 COMPUTEI 133

I§ Telecomputing Today 
Arion R. Leviton 

Faster Than A Speeding Byte 
Last month I mentioned Fastlink, a 
new 10,000 bits per second modem 
from Digital Communications As­
sociates. Not only is it five times 
faster than the latest "high-speed" 
2400 bps modems, it even works 
over regular telephone lines. Until 
now, anything close to 10,000 bps 
required you to lease special data­
grade lines fro m the phone compa­
ny. But not the DCA Fastlink. 
Although the Fastlink's $2,000 
price tag is a little rich for most 
casual users' blood, there has been 
a fair amount of incredulous reac­
tion like " how the heck can they do 
10,000 bits per second?" from read­
ers of this column (and even from 
my editor) . 

While the subject is a bit tech­
nical, I've distilled an explanation 
that will either satisfy your curios­
ity or teach you never to ask me 
about this sort of thing again. To get 
started, let's review our old friend, 
the ordinary 300 bps modem. 

Modems exchange information 
over phone lines by transmitting 
and receiving audio tones. A 300 
bps modem transmits over two 
channels, one for each direction. 
Each second of time is divided into 
300 slices, and each slice is called a 
baud. A 300 bps modem packs one 
bit into each baud (1200 and 2400 
bps modems both operate at 600 
baud and pack 2 and 4 bits into 
each baud, respectively). One chan­
nel transmi ts signals in the audio 
range of 1070-1270 hertz, and the 
other at 2025-2225 hertz. That 
means each channel has a fairly 
wide bandwidth (200 hertz), and 
they're separated by a guard band 
of no signal (755 hertz wide) that 
makes it easy for the modem cir­
cuitry to differentiate between the 
two channels. 

DCA's Fastlink uses a very low 
7.3 baud rate, so it can drastically 
narrow the channel bandwiths and 
guard bands. The Fastlink also uses 
the en ti re 0-4000 hertz audio spec-

trum of normal phone lines. When 
two Fastlink modems link up, they 
attempt to establish a maximum of 
512 separate channels, each 7.8 
hertz apart They analyze each 
channel to determine which ones 
are noise-free enough to handle 
transmission techniques that pack 4 
or 6 bits into each time slice, or 
baud. 

Then the Fastlink transmits 
data by using a hybrid parallel/­
serial system (300 bps modems 
send data in a serial stream of 
bits- one bit after another with one 
bit per baud). The bits carried by all 
channels in use during one baud 
are considered a single packet of 
information. Outgoing data bits are 
assigned to cha nnels as they're pre­
pared for sending (with either 4 or 6 
bits per channel), beginning with 
the channels at the lowest frequen­
cies. Once the packet is assembled, 
it 's sent across the active channels. 
So the data is sent in parallel within 
the packets, and the packets them­
selves are sent seriall y. 

Blistering Speed 
Using the Fastlink method, the 
maximum theoretical throughput is 
512 channels X 6 bits per baud X 
7.3 ba ud per second, or more than 
20,000 bps. Given the quality of 
most VOice-grade lines, that limit is 
very theoretical. Most channels op­
erate at only 4 bits per baud, and 
throughput is further limited by the 
overhead of error detection and 
correction, which is automatically 
handled by Fastlink. All these fac­
tors reduce the Fastlink's actual 
throughput to a blistering 10,000 
bps on local phone lines. A Fastlink 
modem operating on lines provided 
by the most popular long-distance 
carrier should work at about 8,000 
bps. On the lines provided by other 
common carriers, the Fastlink aver­
ages about 7,000 bps. 

The Fastlink monitors the 
quality of the phone line during the 

linkup, shutting down channels 
that become marginally acceptable 
or opening up channels if quality 
improves. DCA refers to the pro­
cess as DAMQAM, or Dy1lamically 
Adaptive Multicarrier Quadra ture 
Amplitu de Modulatio1l (say it five 
times fast). To handle all this data 
manipul ation and line monitoring, 
the Fastlin k is actually a full­
fledged, highly specialized com­
puter with a megabit 01 memory 
and two central processing units-a 
Motorola 68008 working in tandem 
with a Texas Instruments 320. 

There are some fine points to 
keep in mind while daydreaming 
about cruising along at 10,000 bps. 
The Fastlin k dynamically assigns 
channels to incoming or outgoing 
data based on the volume going 
back and forth. If there is an equal 
amount of data moving in both di­
rections, the Fastlink channels 
would be equally divided between 
incoming and outgoing data, result­
ing in an effective maximum speed 
of only 5,000 bps for each data 
stream. 

In practice, the data flow is 
usually quite lopsided, with ratios 
of 99 to 1 more common than 
50:50. So the bulk of data flow on a 
Fastlink is assigned the lion's share 
of channels, resulting in through­
put that is very close to the 10,000 
bps ideal. 

Fas tlink modems curre ntly 
corne in two flavors. An internal 
version for the IBM PC and compa­
tibles goes for $1,995 and includes 
a special version of Microstul's 
Crosstalk program adapted for the 
Fastlink. An outboard R5-232 Fast­
link is priced at $2,395 . Both mo­
dems are also capable of commu ­
nicating at plain old 300 or 1200 
bps with non-Fastlink modems. If 
you're still curious, you can get 
even more information by contact­
ing DCA at 1000 Alderman Drive, 
Alpharet ta, GA 30201. @ 
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The World Inside the Computer
Fred D'lgnazio, Associate Editor

The Case Of The Phantom Programmers

Earlier this year I wrote about one

of my high school assistants—

Howard Boggess, my "Computer

Handyman." This time I'd like to

introduce you to another one of my

assistants—Hunter Baker, my

"Phantom Programmer."

Like Howard, Hunter came to

me from David James's computer

science class at Patrick Henry High

School, here in Roanoke, Virginia.

When Hunter arrived at my house

on the first day, I took him and his

mother to the dark, hot attic where

Howard had rescued several broken-

down computers (see "The World

Inside The Computer/' COMPUTE!,

January 1985). "This is your first

task," I said, with a sweep of my

arm. "If you can clean this attic,

then I know you can do anything."

Hunter is a quiet, mild-

mannered person. He simply nod

ded when I told him to clean the

attic. But this was no ordinary attic.

And I worried about him every day

when he trudged up the attic stairs.

I shouldn't have worried.

Sending Hunter into the attic was

like sending Cinderella into her

stepmother's kitchen, or Hercules

into the Augean stables. In a

month, Hunter had the attic better

organized than the rest of the

house. He had everything filed

away in labeled filing cabinets and

had built a computer database so

we could instantly know where to

look for our long underwear, com

puter manuals, extension cords, ex

tra paper, Christmas tree lights,

winter gloves and mittens, and RS-

232 cables.

Then Hunter moved down

stairs. When he first confronted the

downstairs office, computer soft

ware was piled to the ceiling and

computer cables and circuit cards

spilled out the door into the middle

of the living room. But, for Hunter,

after facing the horrors of the attic,

this awful mess was no more than a

tasty dessert. In only a couple of

weeks everything was cataloged,

labeled, and filed. The mess had

vanished, and Hunter was hard at

work at one of the computers.

Computer Trivia

One day I walked into the room,

looked over Hunter's shoulder at a

BASIC program on the display

screen, and asked him what he was

doing. He explained that he and his

friend Amy Powell were doing a

computer project for National His

tory Day. They planned to create a

history trivia game on the IBM

computer, and Hunter asked if he

and Amy could start coming over to

our house after hours to work on

the program. "Of course," I said,

since I was sure he was only talking

about a couple of evenings and

maybe a weekend or two.

Ha! After watching Hunter

clean the attic and the office, I

should have been wiser. Hunter

doesn't do anything halfway, and

this project was no exception. For

the next month, he and Amy came

over almost every night after din

ner, and most Saturdays and Sun

days. They rarely left until the wee

hours of the morning.

One night I was awakened

around 2 a.m. by strange clicking

noises. Alarmed, I tiptoed to the

bedroom closet and grabbed the

machete my parents had bought me

in the Dominican Republic. (The

machete was duller than a letter

opener, and it had a parrot in

scribed on its side, but it looks

deadly, especially when I wave it

threateningly above my head.)

I made my way cautiously

down the stairs. I noticed a light

was switched on in the downstairs

office. 1 guessed that a thief must be

inside stealing one of my beloved

computers!

Leaping down the remaining

stairs, I burst into the office, scream

ing and waving the machete.

It took a moment for my eyes

to adjust to the bright lights in the

room. When they did, I noticed

Hunter and Amy seated at two IBM

computers, working on their Histo

ry Day program. "We're sorry we're

here so late," said Hunter politely.

"Tomorrow's the competi

tion," explained Amy. ©
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The Case Of The Phantom Programmers 
Earlier this year I wrote about one 
of my high school assistants­
Howard Boggess, my "Computer 
Handyman," This time I'd like to 
introduce you to another one of my 
assistants-Hunter Baker, my 
"Phantom Programmer." 

Uke Howard, Hunter came to 
me from David James's computer 
science class at Patrick Henry High 
School, here in Roanoke, Virginia. 
When Hunter arrived at my house 
on the first day, I took him and his 
mother to the dark, hot attic where 
Howard had rescued several broken­
down computers (see "The World 
Inside The Computer," COMPUTE!, 

January 1985). "This is your first 
task," I said, with a sweep of my 
arm. "If you can clean this attic, 
then I know you can do anything." 

Hunter is a quiet, mild­
mannered person. He simply nod­
ded when I told him to clean the 
attic. But this was no ordinary attic. 
And I worried about him every day 
when he trudged up the attic stairs. 

I shouldn't have worried. 
Sending Hunter into the attic was 
like sending Cinderella into her 
stepmother's kitchen, or Hercules 
into the Augean stables. In a 
month, Hunter had the attic better 
organized than the rest of the 
house. He had everything filed 
away in labeled filing cabinets and 
had built a computer database so 
we could instantly know where to 
look for our long underwear, com­
puter manuals, extension cords, ex­
tra paper, Christmas tree lights, 
winter gloves and mittens, and RS-
232 cables. 

Then Hunter moved down­
stairs. When he first confronted the 
downstairs office, computer soft­
ware was piled to the ceiling and 
computer cables and circuit cards 
spilled out the door into the middle 
of the living room, But, for Hunter, 
after facing the horrors of the attic, 
this awful mess was no more than a 
tasty dessert. In only a couple of 
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weeks everything was cataloged, 
labeled, and filed, The mess had 
vanished, and Hunter was hard at 
work at one of the computers. 

computer Trivia 
One day I walked into the room, 
looked over Hunter's shoulder at a 
BASIC program on the display 
screen, and asked him what he was 
doing. He explained that he and his 
friend Amy Powell were doing a 
computer project for National His­
tory Day. They planned to create a 
history trivia game on the IBM 
computer, and Hunter asked if he 
and Amy could start coming oV,er to 
our house after hours to work on 
the program. " Of course," I said, 
since I was sure he was only talking 
about a couple of evenings and 
maybe a weekend or two. 

Ha! After watching Hunter 
clean the attic and the office, I 
should have been wiser. Hunter 
doesn't do anything halfway, and 
this project was no exception. For 
the next month, he and Amy came 
over almost every night after din­
ner, and most Saturdays and Sun­
days. They rarely left until the wee 
hours of the morning. 

One night I was awakened 
around 2 a.m. by strange clicking 
noises. Alarmed, I tiptoed to the 
bedroom closet and grabbed the 
machete my parents had bought me 
in the Dominican Republic. (The 
machete was duller than a letter 
opener, and it had a parrot in­
scribed on its side, but it looks 
deadly, especially when I wave it 
threateningly above my head.) 

I made my way cautiously 
down the stairs. I noticed a light 
was switched on in the downstairs 
office. I guessed that a thief must be 
inside stealing one of my beloved 
computers! 

Leaping down the remaining 
stairs, I burst into the office, scream­
ing and waving the machete. 

It took a moment for my eyes 

to adjust to the bright lights in the 
room, When they did, I noticed 
Hunter and Amy seated at two IBM 
computers, working on their Histo­
ry Day program. "We're sorry we're 
here so late," said Hunter politely. 

"Tomorrow's the competi-
tion," explained Amy. @ 
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INSIGHT: Atari
Wilkinson

Deactivating BASIC

DATA 211,169,1,141,24

8,3,169,12,32,24,4

DATA 169,192,133,106,

169,3,141,66,3,169,42

DATA 141,68,3,169,4,1

41,69,3,162,0,76,86

DATA 228,69,58,0,226,

2,227,2,0,4

DATA 5045,DiBASICOFF.

COM

DATA 255,255,0,4,44,4

,173,1,211,41,253,141

DATA 1,211,169,0,141,

248,3,169,12,32,24,4

DATA 169,160,133,106,

169,3,141,66,3,169,42

DATA 141,68,3,169,4,1

41,69,3,162,0,76,86

F1ATA 25a.A9.Sfl.0.23A.

My coworkers and I have received

many requests from owners of the

Atari 600XL, 800XL, and 130XE for

a simple way to turn off the BASIC

built into those computers. Of

course, the method recommended

by Atari is to hold down the OP

TION button when you boot the

system. If you forget to do this

when booting a program that

doesn't require BASIC, the ROM-

based BASIC occupies address

space that costs you more than

8,000 bytes of RAM. There are oth

er reasons for turning off BASIC as

well. For instance, you might like to

turn it off temporarily to gain extra

memory while duplicating a few

files or disks. These jobs take less

time and fewer disk swaps if the

computer can use the 8K of memo

ry vacated by disabling BASIC. And

avoiding a reboot or two can save

time, too.

Our solution is a pair of short

machine language programs that

let you turn BASIC on and off from

DOS. (Note that they can't turn off

a BASIC cartridge—or any other

cartridge, for that matter—so they

serve no purpose on the Atari 400,

800, and 1200XL computers.) Atari

manuals suggest that turning off

the built-in BASIC is as simple as

changing one bit in the XL/XE

memory control location (which

used to control joystick ports 3 and

4 in the 400 and 800). That may be

true if you're writing a machine

language program that takes over

complete control of the computer,

but in many cases it doesn't work.

First, whenever you press the

RESET button, the operating sys

tem restores the built-in BASIC to

the state in which you booted it.

Second, if you're using ordinary

graphics mode screens (without a

custom display list, etc.), the screen

handler doesn't use the memory
freed by removing BASIC. It thinks

you're still using a 40K machine.

Going the other way—turning on

BASIC after booting without it—

can be even messier. If you sudden

ly enable BASIC without doing

something about the screen, you'll

find yourself staring at garbage as

BASIC blithely wipes out the dis

play list, screen memory, and per

haps more. Fortunately, all of these

problems can be solved by follow

ing these few steps:

l.Turn the built-in BASIC off or on.

2. Tell the operating system you did

so.

3. Change the master top-of-RAM

pointer.

4. Close channel 0, the screen

editor.

5. Reopen channel 0.

We can tell the operating sys

tem we changed the state of BASIC

via the flag in memory location

1016 ($3F8). The master top-of-

RAM pointer is RAMTOP at loca

tion 106 ($6A). Channel 0 is closed

and reopened to force the screen

driver to use the highest available

memory. Don't worry if that

sounds a bit arcane. The program

listed here automatically creates

two machine language programs

that do all the work for you. Be sure

to save a copy before you run it.

ED 100 DIM NAME* (20)

M110 LINE-800IGOSUB 210

NO 120 LINE«900iGOSUB 210

6L 130 END

OE210 CHECK-0IRESTORE LINE

6H 220 FOR CNT*1 TO 57:READ

BYTE

EL230 CHECK=CHECK+BYTE:NEXT

CNT

El 240 READ TESTiIF CHECKOT

EST THEN STOP

OJ 250 READ NAMESiOPEN #1,8,

0,NAME*

OE 260 RESTORE LINE

Bit 270 FDR CNT-1 TO 57: READ

BYTE

Kf 280 PUT fll.BYTEiNEXT CNT

6F 290 CLOSE #1

KD 300 RETURN

1HB10 DATA 255,255,0,4,44,4

,173,1,211,9,2,141,1

DL B30

06 840

ID 860

OK 870

HHBB0

(IF 910

Jl 930

OC 940

IS 950

DL970

E6 980 . C

169,3,141,66,3,169,42

DATA 141,68,3,169,4,1

41,69,3,162,0,76,86

DATA 228,69,58,0,226,

2,227,2,0,4

DATA 5295,D:BASICDN "

OM

The program writes two binary

files to disk on drive 1, naming

them BASICON.COM and BASIC

OFF.COM. The first turns BASIC

on and the second turns it off. To

use either of them from DOS, sim-

ply choose the L (load binary file)

option and enter the filename when

prompted. (OS/A+ and DOS XL

users need only type BASICON or

BASICOFF in response to the Dl:

prompt.)

The next time you need to du

plicate a disk or large file, load

BASICOFF.COM first, copy the

disk or file, then load BASICON-

.COM to reactivate BASIC. You'll

save time, especially on a single-

drive system. If you're writing ma

chine language programs, call

BASICOFF as a subroutine when

you start your program. ©
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1.11 INSIGHT: Atari 
Bill Wilkinson 

My coworkers and I have received 
many requests from owners of the 
Atari 600XL, 800XL, and 130XE for 
a simple way to turn off the BASIC 
built into those computers. Of 
course, the method recommended 
by Atari is to hold down the OP­
TIO button when you boot the 
system. If you forget to do this 
w h e n booting a program that 
doesn't require BASIC, the ROM­
based BASIC occupi es address 
space that costs you more than 
8,000 bytes of RAM. There are oth­
er reasons for turning off BASIC as 
well. For instance, you might like to 
turn it off temporaril y to gain extra 
memory while duplicating a few 
files or disks. These jobs take less 
time and fewer disk swaps if the 
computer can use the 8K of memo­
ry vacated by disabling BASIC. And 
avoiding a reboot or two can save 
time, too. 

Our solution is a pair of short 
machine language programs that 
let you turn BASIC on and off from 
DOS. (Note that they can 't turn off 
a BASIC cartridge-or any other 
cartridge, for that matter-so they 
serve no purpose on the Atari 400, 
800, and 1200XL computers.) Atari 
manuals suggest that turning off 
the built-in BASIC is as simple as 
changing one bit in the XL/ XE 
memory control location (which 
used to control joystick ports 3 and 
4 in the 400 and 800). That may be 
true if you're writing a machine 
language program that takes over 
complete control of the computer, 
but in many cases it doesn't work. 

First, whenever you press the 
RESET button, the operating sys­
tem restores the built-in BASIC to 
the state in which you booted it. 
Second, if you're using ordinary 
graphics mode screens (without a 
custom display list, etc.), the screen 
handler doesn't use the memory 
freed by removing BASIC. It thinks 
you're still using a 40K machine. 

Deactivating BASIC 

Going the other way-turning on 
BASIC after booting without it­
can be even messier. If you sudden­
ly enable BASIC without doing 
something about the screen, you'll 
find yourself staring at garbage as 
BASIC blithely wipes out the dis­
play list, screen memory, and per­
haps more. Fortunately, all of these 
problems can be solved by follow­
ing these few steps: 

1. Turn the built-in BASIC off or on . 
2. Tell the operating system you did 

so. 
3. Change the master top-of-RAM 

pointer. 
4. Close channel 0, the screen 

editor. 
5. Reopen channel O. 

We can tell the operating sys­
tem we changed the state of BASIC 
via the flag in memory location 
1016 ($3F8). The master top-of­
RAM pointer is RAMTOP at loca­
tion 106 ($6A). Channel 0 is closed 
and reopened to force the screen 
driver to use the highest available 
m e mor y. Don 't wo rry if that 
sounds a bit arcane. The program 
listed here automatically creates 
two machine language programs 
that do all the work for you. Be sure 
to save a copy before you run it. 

60 1£1121 DIM NAI'1ES(21Z1) 
~ 11121 LINE-SI2II2I . GOSUB 21121 
~ 128 LINE-90S.BOSUB 21£1 
&L 130 END 
O£ 210 CHECK-0IRESTORE LINE 
8H 220 FOR eNTal TO :571 READ 

BYTE 
El230 CHECK - CHEC K+BYTEINEXT 

CNT 
£1240 READ TEST.IF CHEC K<> T 

EST THEN STOP 
OJ 2:58 READ NAMES: OPEN .1.8, 

",NAMES 
DE 260 RESTORE LINE 
Sft 270 FOR CNT-I TO ~7, READ 

BYTE 
IF 280 PUT 4U, BY TE I NEXT CNT 
SF 290 CLOSE *1 
HD 300 RETURN 
lW81121 DATA 2:5:5,2:5:5,0,4,44,4 

,173,1,211,9,2,141,1 

Dl 83121 DATA 211,169,1,141,24 
8. :3. 169, 12,32,24, 4 

06840 DATA 169,192,133,106, 
169,3,141,66,3,169,42 

10860 DATA 141,68 ,3,1 69,4 , 1 
41,69,3,162,0,76,86 

OK 87" DATA 228,69,~8,",226, 
2,227,2,0,4 

HK 880 DATA ~04~,DIBASICOFF. 
COM 

~ 91" DATA 2~~,2~~,,,,4,44,4 
, 1 73, 1,211,41,253, 14 1 

JI930 DATA 1,211,169,0,141, 
248,3,169,12,32,24,4 

OC 940 DATA 169,160,133,106, 
169,3,141,66,3,169,42 

ID 950 DATA 141,68,3,169,4,1 
41 , 69,3,162,0,76,86 

OL970 DATA 228,69,~8,0,226, 
2,227,2 , 0,4 

E6980 DATA ~29~,DIBASICON.C 
OM 

The program writes two binary 
files to disk on drive 1, naming 
them BASICON.COM and BASIC 
OFF.COM. The first turns BASIC 
on and the second turns it off. To 
use either of them from DOS, sim­
ply choose the L (load binary file) 
option and enter the filename when 
prompted. (05/A+ and DOS XL 
users need only type BASICON or 
BASICOFF in response to the 01: 
prompt.) 

The next time you need to du­
plicate a disk or large me, load 
BASICOFF.COM first, copy the 
disk or file, then load BASICON­
.COM to reactivate BASIC. You'll 
save time, espeCially on a single­
drive system. If you're writing ma­
chi ne lan gu age programs, ca ll 
BASICOFF as a subroutine when 
you start your program. @ 
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IBM Personal Computing
Donala B invette

A Promise Of Things To Come

When I saw the advertisement for

the Key Tronic KB 5152V, I knew it

was a product designed with me in

mind. Who hasn't dreamed of using

a typewriter that will type every

word you speak—or better yet, a

computer that can understand spo

ken commands? The KB 5152V

speech-recognition keyboard for

the IBM PC, manufactured by Key

Tronic of Spokane, Washington,

seemed to hold just that promise.

While waiting for a demonstration

unit to arrive, I had visions of a

new, laid-back life. Since my hands

would no longer be needed for typ

ing, I could dictate prose while

holding a beverage and munching

pretzels. Nor would I be restricted

to a sitting position. This very col

umn—in the interest of evaluating

the product, of course—would be

written from my bed.

The new keyboard arrived and

plugged right into the socket vacat

ed by the original IBM keyboard.

It's an enhanced keyboard with

separate numeric keypad and LED

indicator lights on the Caps Lock

and Num Lock keys. And, of

course, there's one other enhance

ment; A telephone operator's head

set that plugs into the back of the

keyboard. Without bothering to

read the manual, I spoke: "Now

type this." Nothing happened, nor

had I really thought it would.

The first step to using the key

board is to teach it a vocabulary.

Key Tronic supplies a menu-driven

BASIC program that creates a stan

dard ASCII text file—the vocabu

lary. For example, the vocabulary

entry for the color BLUE might ap

pear as BLUE;BLUE. The word to

the left of the semicolon is the

prompt—the word you speak; the

word to the right of the semicolon is

what is sent to the PC, just as

though it had been typed on the

keyboard. It's called the response.

Thus, saying "blue" types BLUE.

But that'doesn't have to be true.

You can teach the keyboard that

blue is red and red is white, and it

won't be the wiser.

The response characters can be

more than one word and may con

tain characters in braces to repre

sent keys, such as Enter, Backspace,

and the special function keys. You

can also define responses by key

board scan codes or ASCII codes, so

every key and key combination is

accessible.

Once the written vocabulary is

defined, the keyboard must be

taught to recognize each word—or,

more accurately, how the user pro

nounces each word. This is accom

plished with a training session

using the same BASIC program. As

the computer displays each word

from the vocabulary, you pro

nounce it at least three times. Of

course, the keyboard doesn't know

whether the pronunciation is cor

rect—it can't even distinguish Eng

lish from Greek or Chinese. It

merely associates your pronuncia

tion with the vocabulary word.

Voiceprinting

How does this work? The keyboard

converts the sound into a pattern of

zeros and ones called a voiceprint.

As you speak, the keyboard tries to

match what it hears with a previ

ously recorded voiceprint stored in

its memory. If it finds a match, the

keyboard sends the appropriate

word to the PC, just as though the

word had been typed.

Voiceprints are stored on disk

so you won't have to retrain the

keyboard each morning, and the

keyboard lets you mix spoken and

typed input.

Following this procedure, I

trained my keyboard for six words

and said, "Now type this." The

screen remained blank.

The manual advises, "Your

voiceprints in the morning are

slightly different from your voice-

prints in the afternoon. Therefore

you can train a vocabulary in the

morning, then in the afternoon up

date it a few passes to build some

variation into the voiceprints."

With that in mind, I built variation

into my vocabulary, and tried

again: "Now type this." The key

board responded by typing this on

the computer screen.

On the subject of recognition,

the manual continues, "First-time

users of speech recognition prod

ucts usually have poor recognition

for the first few days. After working

with the equipment, the ability to

achieve good recognition improves

dramatically. The reason for this

improvement is learning to relax."

When I relaxed and spoke more

slowly (and stopped eating pretzels

and drinking beer), the keyboard

performed beautifully: type this now

type blue now type this blue. But

there's only so much that can be

written with six or even 160 words.

And 160 words is the vocabulary

limit.

Of course, the keyboard has

more serious uses than accommodat

ing a lazy writer. As a relatively inex

pensive ($995) speech-recognition

product for the IBM PC, it has both

industrial and personal applica

tions. Voice recognition can be a big

help to the physically handicapped.

One of Boeing Computer Systems'

sharpest programmers is a quadra-

plegic who uses a workstation built

around an IBM PC-XT and a Key

Tronic speech-recognition key

board. He writes programs in

BASIC and Pascal and develops

spreadsheets using Lotus 1-2-3.

Voice recognition for the IBM

PC is not advanced enough that I

could comfortably write this col

umn from a horizontal position—

but surely the Key Tronic keyboard

is a promise of things to come.
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IliillBM Personal Computing 
Donald B Invette 

A Promise Of Things To Come 
When I saw the advertisement for 
the Key Tronic KB 5152V, I knew it 
was a product designed with me in 
mind. Who hasn't dreamed of using 
a typewriter that will type every 
word you speak-or better yet, a 
computer that can understand spo­
ken commands? The KB 5152V 
speech-recognition keyboard for 
the IBM PC, manufactured by Key 
Tronic of Spokane, Washington, 
seemed to hold just that promise. 
While waiting for a demonstration 
unit to arrive, I had visions of a 
new, laid-back life. Since my hands 
would no longer be needed for typ­
ing, I could dictate prose while 
holding a beverage and munching 
pretzels. Nor would I be restricted 
to a sitting position. This very col­
umn-in the interest of evaluating 
the product, of course-would be 
written from my bed. 

The new keyboard arrived and 
plugged right into the socket vacat­
ed by the original IBM keyboard. 
It's an enhanced keyboard with 
separate numeric keypad and LED 
indicator lights on the Caps Lock 
and Num Lock keys. And , of 
course, there's one other enhance­
ment: A telephone operator's head­
set that plugs into the back of the 
keyboard. Without bothering to 
read the manual, I spoke: " Now 
type this." Nothing happened, nor 
had I really thought it would. 

The first step to using the key­
board is to teach it a vocabulary. 
Key Tronic supplies a menu-driven 
BASIC program that creates a stan­
dard ASCII text file-the vocabu­
lary. For example, the vocabulary 
entry for the color BLUE might ap­
pear as BLUE;BLUE. The word to 
the left of the semicolon is the 
prompt-the word you speak; the 
word to the right of the semicolon is 
what is sent to the PC, just as 
though it had been typed on the 
keyboard. It's called the response. 
Thus, saying "blue" types BLUE. 
But that doesn't have to be true. 
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You can teach the keyboard that 
blue is red and red is white, and it 
won 't be the wiser. 

The response characters can be 
mOTe than one word and may con­
tain characters in braces to repre­
sent keys, such as Enter, Backspace, 
and the special function keys. You 
can also define responses by key­
board scan codes or ASCII codes, so 
every key and key combination is 
accessible. 

Once the written vocabulary is 
defined, the keyboard must be 
taught to recognize each word-or, 
more accurately, how the user pro­
nounces each word . This is accom­
plished with a training session 
using the same BASIC program. As 
the computer displays each word 
from the vocabulary, you pro­
nounce it at least three times. Of 
course, the keyboard doesn' t know 
whether the pronunciation is cor­
rect- it can' t even distinguish Eng­
lish from Greek or Chinese. It 
merely associates your pronuncia­
tion with the vocabulary word. 

Volceprlntlng 
How does this work? The keyboard 
converts the sound into a pattern of 
zeros and ones called a voiceprillt. 
As you speak, the keyboard tries to 
match what it hears with a previ­
ously recorded voiceprint stored in 
its memory. If it finds a match, the 
keyboard sends the appropriate 
word to the PC, just as though the 
word had been typed. 

Voiceprints are stored on disk 
so you won' t have to retrain the 
keyboard each morning, and the 
keyboard lets you mix spoken and 
typed input. 

Following this procedure, I 
trained my keyboard for six words 
and said, " Now type this." The 
screen remained blank. 

The manual advises, "Your 
voiceprints in the morning are 
slightly different from your voice­
prints in the afternoon. Therefore 

you can train a vocabulary in the 
morning, then in the afternoon up­
date it a few passes to build some 
variation into the voiceprints, " 
With that in mind, I built variation 
into my vocabulary, and tried 
again: " Now type this." The key­
board responded by typing this on 
the computer screen. 

On the subject of recognition, 
the manual continues, " First-time 
users of speech recognition prod­
ucts usually have poor recognition 
for the first few days. After working 
with the equipment, the ability to 
achieve good recognition improves 
dramatically. The reason for this 
improvement is learning to relax. " 
When I relaxed and spoke more 
slowly (and stopped eating pretzels 
and drinking beer), the keyboard 
performed beautifully: type this II0W 
type bille II0W type this bille. But 
there 's only so much that can be 
written with six or even 160 words. 
And 160 words is the vocabulary 
limit. 

Of course, the keyboard has 
more serious uses than accommodat­
ing a lazy writer. As a relatively inex­
pensive ($995) speech-recognition 
product for the IBM PC, it has both 
industrial and personal applica­
tions. Voice recognition can be a big 
help to the physically hanclicapped. 
One of Boeing Computer Systems' 
sharpest programmers is a quadra­
plegic who uses a workstation built 
around an IBM PC-XT and a Key 
Tronic speech-recognition key­
board . He writes programs in 
BASIC and Pascal and develops 
spreadsheets using Lotus 1-2-3. 

Voice recognition for the IBM 
PC is not advanced enough that I 
could comfortably write this col­
umn from a horizontal position­
but surely the Key Tronic keyboard 
is a promise of things to come. 
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Programming the Tl
C. Regena

The States Of The Union

I have previously written programs

to identify the states and their capi

tals in certain regions ("Southern

States," COMPUTE!, August 1984;

"Western States" and "New Eng

land States," Programmer's Refer

ence Guide to the TI-99/4A,

COMPUTE! Books). Now, after nu

merous requests, I'll demonstrate a

program for the middle Atlantic

states.

The central portion of the Unit

ed States can be outlined on a map

as I did with the Southern States

and Western States programs. How

ever, some of the middle Atlantic

states such as Delaware, Maryland,

and New Jersey are too small to

outline adequately on the TI-

99/4A. The color-blinking method

used in the New England States

program won't work, either, be

cause more color sets are needed

than are available. Therefore, I've

used a slightly different method for

the region which includes Delaware,

Maryland, New Jersey, New York,

Pennsylvania, Virginia, and West

Virginia. The states are drawn in

high-resolution graphics with some

color sets used for more than one

state.

When a question mark appears

on a state, the student types in the

state's name. If the response is cor

rect, the program asks for the state

capital.

Be careful typing the DATA

statements—make sure the commas

are placed correctly. Lines 290-380

contain definitions for graphics

characters. Lines 820-840 contain

sets of row, column, and character

numbers for drawing the graphics.

If you wish to save typing

effort, you can obtain a copy of this

program by sending a blank cas

sette or disk, a stamped, self-

addressed mailer, and $3 to:

C. Regena

P.O. Box 1502

Cedar City, UT 84720

Please be sure to specify the

title ("Middle Atlantic States")

and that you need the TI version.

Middle Atlantic States

100

1 10

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

REM NORTH ATLANTIC

CALL CLEAR

PRINT " tttttttttttt

ttttttttttt" i » *"|TA

B<25)|"*"

PRINT " * IDENTIFY T

HE STATES *"I " *" (TA

B(23)i"*"

PRINT - tttttttttttt

ttttttttttt"

PRINT :i"<3 SPACES>NO

RTH ATLANTIC STATES"

PRINT Iii"TYPE THE NA

ME OF THE STATE THEN

PRESS <ENTER>.■

PRINT i"IF THE STATE

IS CORRECT,

<4 BPACES>TYPE THE CA

PITAL CITY."

PRINT i"NAMES MUST BE

SPELLED<7 SPACES>COR

RE.CTLY TO BE ACCEPTED

PRINT i"PRESS FCTN 0

REDO TO ERASE."

CALL CHAR<33,"3F3F3F3

F3F3F3F3F")

CALL CHAR(3S,"FFFFFFF

FFFFFFFFF11)

CALL CHAR(43,"FBFBFSF

aF0F0F0F")

CALL CHAR(45,"F0F0F0F

8F8FCFCFE")

CALL CHARC47,"FFFFFFF

FFFFFFFFF")

FOR C-96 TO 159

READ C*

CALL CHAR(C,C*>

NEXT C

DATA FFFFFEFEFCFCFCFB

,F0F0F0F0F0F8FEFF,FFF

FFEFCFCFCFBFS,3F3F3F3

F3F3F3F3F,0

DATA 0,,.00000103073F

FFFF,03030707676FFFFF

DATA 0000010103030F0F

p 0F0F0F0F0F0F0703, C0C

080B0B080E0E0,FSF8F8F

0F0E0C0B.FFFFFFFEFCFC

F8F

320 DATA F0E0602,80F8FEFF

FFFFFFFF,F7E0C0C0B0S,

F0E0C0B,FFFFFFFFFFF2F

0C

330 DATA FFFFFFFFFCFCFSF8

,F0F0F0F0C,FFFFFFFFFF

FB,FF3F3F3F3F3F1F,030

3030303030303

DATA FFFFFFFCFBF0C,FF

FF»p f » »iFFFFFFFFFF3F1

F1F.0F070301,FF7FFFFF

FF3F1F0F.FFFEFE,m,P

FFFFFFFFFFFFFFF

DATA DFDF9F9F9F9F9F9F

,9F9F9F9F9F8FCFC7, , , ,

,,FFFFFFFFFFFFFFFF,00

00000000030F3F,000000

01071FFFFF

DATA 00000098FCFFFFFF

,F8FCFEFFFFFFFFFF,FFF

FFFFFFEFEC7E,C0E0E0F0

C000B0C,00000080C0E0F

0F

DATA FFFFFE7E1E0E,FCF

CFCFCFCFCFCFC,0103070

F1F3F7FFF.0103071F3FF

FFFFF,000000000000FFF

F

DATA 00000000003F3F1F

, 1F0F0F0F0F1F3FFF,010

303070F0F0F0F

CALL COLORCl,7,1)

CALL C0L0R(9,7,12)

CALL COLOR <10, 12, 1 )

CALL COLOR(11,12"

CALL COLOR(12,14

CALL C0L0R(13,14,

CALL COLOR(14,14,

CALL COLORC13,3,1)

CALL COLOR ( 16, 3, 1 )

RESTORE 490

DATA NEW YORK,ALBANY,

7,25,PENNSYLVANIA, HAR

RISBURS,10,21,NEW JER

BEY,TRENTON,11,26

DATA WEST VIRBINIA.CH

ARLESTQN,15,17.MARYLA

ND,ANNAPOLIS,13,23

DATA DELAWARE,DOVER,1

4,25,VIRGINIA,RICHMON

D,17,21

FOR L-l TO 7

READ S*(L),CAP*(L>,X(

L),Y(L)

NEXT L

PRINT i "PRESS <ENTER>

TO START.";

CALL KEY(0,K,S)

IF KO13 THEN 560

CALL CLEAR

CALL SCREEN(B)

CALL COLOR(2,16,1)

PRINT TAB(16)i"!#####

##"

PRINT TABCI6);"!#####

630 PRINT TAB(16)j"!#####

#adl "

340

350

360

370

380

390

400

410

420

430

440

450

460

470

4B0

470

500

510

520

330

540

550

560

570

580

590

600

610

620

3)

12)

3)

1)

>
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l[lil Programming the TI 
c. Regeno 

The States Of The Union 

I have previously written programs 
to identify the states and thei r capi­
tals in certain regions ("Southern 
States," COMPUTE', August 1984; 
" Western States" and " New Eng­
land States," Programmer's Refer­
ell ce Guide to til e TI - 99 / 4A , 
COMPUTE! Books). Now, after nu­
merous requests, I'll demonstrate a 
program for the middle Atlantic 
states. 

The cen tral portion of the Unit­
ed States can be outlined on a map 
as I did with the Southern States 
and Western States programs. How­
ever, some of the middle Atlantic 
states such as Delawa re, Maryland, 
and New Jersey are too small to 
outline adequately on the TI -
99/4A. The color-blinking method 
used in the New England States 
program won't work, either, be­
cause more color sets are needed 
than are available. Therefore, I've 
used a slightly different method for 
the region which includes Delaware, 
Maryland, New Jersey, New York, 
Pennsylvania, Virginia, and West 
Virginia. The sta tes are drawn in 
high-resolution graphiCS with some 
color sets used for more than one 
state. 

When a question mark appears 
on a state, the student types in the 
state's name. If the response is cor­
rect, the program asks for the state 
capital. 

Be careful typing the DATA 
statements-make sure the commas 
are placed correctly. Lines 290-380 
contain definitions for graphics 
characters. Lines 820-840 contain 
sets of row, column, and character 
numbers for drawing the graphics. 

If you wish to save typing 
effort, you can obtain a copy of this 
program by sending a blank cas­
sette or disk, a stamped, se lf­
addressed mailer, and $3 to: 
C. Rege1!a 
P.O. Box 1502 
Cedar Cit y, UT 84720 

Please be sure to specify the 
title (" Middle Atlantic States" ) 
and that you need the TI version . 

Middle Atlantic States 

1~~ REM NORTH ATLANTIC 
11~ CALL CLEAR 
12~ PRINT· •••••••••••• 

• •••••••••• "." I", TA 
8(2:5)." ' " 

13~ PRINT· • IDENT IFY T 
HE STATES "'." .".TA 
8(2:5); "' " 

14~ PRINT · •••••••••••• ............ 
1~~ PRINT ,,·(3 SPACES}NO 

RTH ATLAN T IC STATES· 
16S PRINT III"TYPE THE NA 

ME OF THE STATE THEN 
PRESS <ENTER>.· 

17e PRINT ,"IF THE STATE 
IS CORRECT, 
(4 SPACES}TYPE THE CA 
PITAL CITY." 

lB~ PRINT ,·NAMES MUST BE 
SPELLED(7 SPACES}COR 

RECTLY TO BE ACCEPTED 

19~ PRINT ,·PRESS FCTN B 
REDO TO ERASE." 

2ee CALL CHAR(33,"3F3F3F3 
F3F3F3F3F" ) 

210 CALL CHAR(3~,·FFFFFFF 
FFFFFFFFF·) 

22~ CALL CHAR(43,·F8FBFBF 
BFIZIFeFIZIF" ) 

230 CALL CHAR(4~,·F0F0F0F 
BFBFCFCFE") 

240 CALL CHAR(47,"FFFFFFF 
FFFFFFFFF " ) 

2~~ FOR C-96 TO 1~9 

260 READ C. 
27" CALL CHAR eC,e .) 
2B0 NEXT C 
290 DATA FFFFFEFEFC FCFCFB 

,F0F~F0F~F0FBFEFF,FFF 

FFEFCFCFCFBF8,3F3F3F3 
F3F3F3F3F," 

::see DATA 0",00"""103073F 
FFFF,03030707676FFFFF 

310 DATA """0010103030F0F 
, 0F0F0F0F0F0F0703,cec 
~B~8~B~B~E~E0,FBFBFBF 
0F~E0C0B,FFFFFFFEFCFC 

FBF 
32~ DATA F0E06~2,80FBFEFF 

FFFFFFFF,F7E0ceC080B, 
F~E0C~B,FFFFFFFFFFF2F 
0C 

33~ DATA FFFFFFFFFCFCFBFB 

,F0F0F0F0C,FFFFFFFFFF 
FB,FF3F3F3F3F3FIF,030 
3~3~3~303~3~3 

34~ DATA FFFFFFFCF8F0C,FF 
FF"""FFFFFFFFFF3Fl 
FIF ,0F070301,FF7FFFFF 
FF3FIF0F,FFFEFE"",F 
FFFFFFFFFFFFFFF 

3~~ DATA DFDF9F9F9F9F9F9F 
,9F9F9F9F9FBFCFC7"" 
"FFFFFFFFFFFFFFFF,00 
~~~~~~~~~3~F3F,00~000 
~1071FFFFF 

360 DATA 00~0~09BFCFFFFFF 
,FBFCFEFFFFFFFFFF,FFF 
FFFFFFEFEC7E,C0 E0 E0F0 
C0""B"C,0""""080C0 E0F 
0F 

370 DATA FFFFFE7EIE~E,FCF 
CFCFCFCFCFCFC,0103070 
F1F3F7FFF,~1~3~71F3FF 
FFFFF,000~00~~~~~~FFF 

F 
38~ DATA 000~~~~~~~3F3F1F 

, lF0F0F0F0FIF3FFF,e10 
3~3~7~F0F~F~F 

390 CALL COLOR(I , 7,1) 
400 CALL COLOR(9,7,12) 
410 CALL COLORete,12 , t) 
42~ CALL COLOR(II,12 ,3) 
430 CALL COLOR(12 , 14 , 12) 
440 CALL COLOR(13 ,14,3} 
4~0 CALL COLOR(14 ,14, 1) 
46" CALL COLOR(1 5,3,1) 
47" CALL COLOR(16, 3, 1) 
480 RESTORE 49~ 
49~ DATA NEW YOR K, ALBANY, 

7,2~,PENNSVLVANIA,HAR 

RISBURG ,1~,2 1,NEW JER 
SEV,TRENTON,11,26 

~~~ DATA WEST VIRGINIA,CH 
ARLESTON ,1~,17fMARVLA 

ND,ANNAPOLIS,13,23 
~1~ DATA DELAWARE,DOVER,1 

4,2~,VIRGINIA,RICHMON 
0,17,21 

~2~ FOR L-l TO 7 
~30 READ SS ( L),CAPS(L),X( 

L) , V (L) 
~40 NEXT L 
~~~ PRINT ,·PRESS <ENT ER > 

TO START." ; 
~60 CALL KEV( 0,K,S) 
~70 IF K<>13 THEN ~60 

~8~ CALL CLEAR 
~9~ CALL SCREEN(B) 
6e0 CALL COLOR(2 ,16,1) 
610 PRINT TAB( 16) J"!*** •• .... 
620 PRINT TAB(16);"! ••••• 

.' p" 
63~ PRINT TAB(16' ," ! * •• ** 

*.d l" 
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640

650

660

670

6B0

690

700

710

720

730

740

750

760

770

7B0

790

800

810

820

B30

840

850

860

B70

880

890

900

910

920

930

940

930

960

970

9B0

990

1000

1010

1020

1030

1040

PRINT TAB(16)|"c#####

#bdm"

PRINT TAB(15)j"hdxyz

C3 SPACES>+n"

PRINT TABtl4);"iddddq

*3 SPACES>-a"

PRINT TABt13);"jdddsr

t4 SPACES>/"

PRINT TABt13)s"kddt"

PRINT TAB(14)j"wvu"::
■ ■ a • f
| ■ ■ ■ |

CALL VCHAR(3,27,153,3

CALL VCHAR(6,27,144,4

CALL VCHAR(3,26,144,7

CALL VCHAR(4,25,144,5

)

CALL VCHAR(5,24,144,4

)

CALL HCHAR(7,21,144,3

)

CALL HCHAR(8,20,144,4

)
RESTORE B20

FOR 1-1 TO 28

READ R,C,B

CALL HCHAR(R,C,G)

NEXT I

DATA 3,25,154,4,24,15

4,6,23,135,6,22,156,6

,21,136,6,20,157,7,20

, 158,a, 19, 139, 10,27, 1

52,10,28,146

DATA 10,29,147,13,22,

128,13,23,136,13,24,1

36,14,22,129,14,23,13

6, 14,24,137, 13,23,130

, 15,24,138

DATA 16,23,131,16,24,

151,16,23,144,17,24,1

30,17,23,149,18,23,14

8,IB,24,147,IB,14,146

,17,13,145

CALL VCHARtl5,22,144,

4)

CALL VCHAR(15,21,144,

4)

CALL VCHAR(16,20,144,

3)

CALL VCHAR(16,19,144,

3)

CALL HCHARdB, 15, 144,

4)

FOR C-l TO 7

T-0

RANDOMIZE

R-INT(7»RND)+1

IF S»(R)-"" THEN 930

CALL BCHAR(X(R),Y(R),

G)

CALL HCHAR(20,1,100,1

60)

FOR L«l TO 7

CALL HCHAR(21,2+L,ASC

(SEG*("STATE ?",L.D)
j

CALL HCHARtX <R>,Y(R>,

32 >

CALL HCHARtX(R),Y(R)

,63)

NEXT L

CALL HCHAR(21,11,100

, 15)

SI*-""

CALL SOUND(150,1397,

2)

1050

1060

1070

1080

1090

1100

1110

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

1350

1360

1370

1380

1390

1400

1410

1420

1430

1440

1450

1460

1470

14B0

1490

1500

1510

1520

1530

1540

1550

1360

1370

15B0

1590

1600

FOR L-l TO 15

CALL KEY(0,K,S)

IF S<1 THEN 1060

IF K-13 THEN 1130

IF K-6 THEN 1020

CALL HCHAR(21,10+L,K

)

Slt-51S«cCHR*(K>

NEXT L

CALL SOUNDt100,880,2
i
i

IF S*(R)-S1* THEN 12

60

CALL BOUND*100,330,2

CALL SOUND(100,262,2

T-T+l

IF T<2 THEN 1020

CALL HCHAR(21,11,100

, 15)

FOR L-l TO LEN(S»(R)
)

CALL HCHAR(21,10+L,A

SC(SEG*(S*(R),L,1)))

NEXT L

GOSUB 1600

C-C-1

80T0 1570

GOSUB 1670

FOR L-l TO 9

CALL HCHAR(23,2+L,AS

C (SEG* ("CAPITAL ?",L
1) j j

NEXT L

T-0

CALL HCHAR(23,13,100

, 15)

CALL SOUND(150,1397,

2)

FOR L-l TO 15

CALL KEY(0,K,S)

IF 8<1 THEN 1330

IF K-13 THEN 1430

IF K-6 THEN 1310

CALL HCHAR<23,12+L.K

>

Sl*-Sl*kCHR*(K)

NEXT L

CALL SOUND(100,890,2

)

IF CAP*(R)-S1« THEN

1550

CALL SOUND(100,330,2

)

CALL SOUND(100,262,2

)

T-T+l

IF T<2 THEN 1310

CALL HCHAR(23,12,100

, 15)

FOR L-l TO LEN(CAP*<

R) )

CALL HCHAR(23,12+L,A

SC(SEB*(CAP*(R),L,1)

) )

NEXT L

GOSUB 1600

C-C-1

GOTO 1570

GOSUB 1670

S*(R)=""

CALL HCHARtX(R),Y(R>

, G)

NEXT C

GOTO 1720

FOR L-l TO 11

1610

1620

1630

1640

1650

1660

1670

1680

1690

1700

1710

1720

1730

1740

1730

1760

1770

17B0

CALL HCHAR(24.20+L. A

SCtSEG*("PRESS ENTER

" i i- , 1
NEXT

CALL

IF K<

CALL

,11)

) ) )

L

KEY(0,K,S)

>13 THEN 1630

HCHAR 124,21, 100

RETURN

CALL

CALL

CALL

CALL

SOUND(100,262,

SOUND<100,330,

SOUND<100,392,

SOUND(200,523,

RETURN

CALL

PRINT

OR N

CALL

IF K-

IF K<

CALL

END

CLEAR

"TRY AGAIN?
»

KEY(0,K,S)

B9 THEN 4B0

>78 THEN 1740

CLEAR

2

2

2

2

Y

@
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640 PRINT TAB(16)1"C***** 
*bdm" 

6~0 PRINT TAB(15);"hdxyz 
{3 SPACES)+n" 

660 PRINT TAB(14';"iddddq 
{3 SPACES)-o" 

670 PRINT TAB(13'1"jddd.r 
(4 SPACES)/" 

6B~ PRINT TAB(13),"kddt" 
690 PRINT TAB(14)a"wvu":: 

I Z Z Z I 

700 CALL VCHAR(3,27,153,3 
) 

710 CALL VCHAR(6,27,144,4 
) 

720 CALL VCHAR(3,26,144,7 
) 

730 CALL VCHAR(4,25,144,~ 
) 

740 CAL~ VCHARC~,24,144,4 
) 

7~0 CALL HCHARC7,21,144,3 
) 

760 CALL HCHARca,20,144,4 
) 

77~ RESTORE B2~ 
7B~ FOR 1-1 TO 2B 
790 READ R,C,G 
a00 CALL HCHARCR,C,G} 
BU NEXT I 
820 DATA 3,2~,1~4,4,24,15 

4,6,23,1~5,6,22,156,6 

,21 , 1 ~6, 6,20, 1 ~7, 7,2" 
, 1~a,8, 19, 1~9, 1",27, 1 
52,1",28,146 

a30 DATA 10,29,147,13,22, 
128,13,23,136,13,24,1 
36,14,22,129,14,23,13 
6,14,24,137,15,23,130 
,1~,24,13B 

840 DATA 16,25,131,16,24, 
1:51,16,23,144,17,24,1 
:50,17,23,149,18,23,14 
a, 18,24, 147, 18, 14, 146 
,17,1~,14~ 

8:50 CALL VCHARC1~,22,144, 
4) 

860 CALL VCHAR(I~,21,144, 
4) 

870 CALL VCHAR(16,20,144, 
3) 

880 CALL VCHAR(16,19,144, 
3) 

890 CALL HCHARe18,1~,144, 
4) 

9~i1 FOR C-l TO 7 
910 T-0 
9281 RANDOMIZE 
93~ R-INT(7'RND)+1 
940 IF S.CR}-"" THEN 930 
9~0 CALL GCHAReX(R},YCR), 

a) 
960 CALL HCHARe20,1,100,1 

6~) 

970 FOR L-l TO 7 
980 CALL HCHAR(21,2+L,ASC 

(SEG.e"STATE ?",L.l» 
) 

99~ CALL HCHAR(X(R),Y(R), 
32) 

1~~i1 CALL HCHAR(X(R),Y(R) 
,63) 

UU NEXT L 
1020 CALL HCHARC21,11,100 

, 1:5) 
1030 Sl.-"" 
1040 CALL SDUNDe150,1397, 

2) 
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li1~~ FOR L-l TO 1~ 
1060 CALL KEYCS,K,S) 
1~7~ IF S(1 THEN 1~6~ 

li1BiI IF K-13 THEN 113~ 

181981 IF K-6 THEN 1~2~ 

1100 CALL HCHARC21,10+L,K 
) 

11181 SI.-SI.~CHR.(K) 
112~ NEXT L 
1130 CALL SDUNDC100,880,2 

) 

114~ IF S.(R)-Bl. THEN 12 
6~ 

11:50 CALL SDUND(100,330,2 
) 

1160 CALL SDUNOCI00,262,2 
) 

1170 T-T+l 
IIBiI IF T(2 THEN 1~2~ 

1190 CALL HCHAR(21,11,100 
, 1:5) 

12~~ FOR L-l TO LEN(S.(R) 
) 

1210 CALL HCHAR(21,10+L,A 
SC C SEG. (S. C R) , L, 1 ) ) ) 

122~ NEXT L 
123~ aOBUS 16~i1 
124~ C-C-I 
12~~ aOTO 1~7~ 
12681 aOBUS 167~ 

12781 FOR L-l TO 9 
1280 CALL HCHARC23,2+L,AS 

CCSES.C"CAPITAL ?",L 
, 1 ) ) ) 

129~ NEXT L 
13~~ T-i1 
1310 CALL HCHAR(23,13,10e 

, 1:5) 
1321Z1 91.-,,11 
1330 CALL 9DUND(150,1397, 

2) 
134~ FOR L-I TO 1~ 

13:50 CALL KEYC0,K,S) 
136~ IF B(I THEN 13~~ 

1370 IF K-13 THEN 143~ 

13B~ IF K-6 THEN 131~ 
1390 CALL HCHARC23,12+L,K 

) 

14i1~ SI.-SI.~CHR.(K) 

14U NEXT L 
1420 CALL SDUND(100,8BS,2 

) 

143~ IF CAP.(R)-SI. THEN 
1~~~ 

1440 CALL SDUND(100,330,2 
) 

14:50 CALL SDUND(100,262,2 
) 

1460 T-T+l 
14781 IF T(2 THEN 1310 
14BiI CALL HCHAR(23,12,liIiI 

, 1:5) 
14981 FOR L-l TO LEN(CAP.( 

R) ) 

1:500 CALL HCHARe23,12+L,A 
SCCSEG.CCAP.CR),L,l} 
) ) 

1~liI NEXT L 
1~2i1 aosus 168181 
1~3i1 C-C-l 
1~4~ aOTO 1~7~ 

1~~~ GOSUS 16781 
15613 S.CRJ-"" 
1570 CALL HCHAReXCR),Y(R) 

, G) 

I~B~ NEXT C 
1~9i1 aOTO 17281 
168181 FOR L-l TO 11 

1610 CALL HCHARC24,20+L,A 
SC(SEG.C"PRESS ENTER 
", L, 1) ) ) 

16281 NEXT L 
1630 CALL KEYeS,K,S) 
1640 IF K<>13 THEN 1630 
1650 CALL HCHAR(24,21,100 

, 11 ) 
16681 RETURN 
1670 CALL SDUNO(100,262,2 

) 

1680 CALL SQUND(100,330,2 
) 

169S CALL SQUNO(100,392,2 
) 

1700 CALL SQUND(2"0,~23,2 
) 

17181 RETURN 
17281 CALL CLEAR 
17381 PRINT "TRY AGAIN? Y 

OR N" 
174" CALL KEYC0,K,S) 
17~i1 IF K-B9 THEN 4BiI 
17681 IF K(>7B THEN 17481 
17781 CALL CLEAR 
17BiI END @ 



COMPUTERS Guide

To Typing In Programs

Before typing in any program, you

should familiarize yourself with your

computer. Learn how to use the key

board to type in and correct BASIC

programs. Read your manuals to un

derstand how to save and load BASIC

programs to and from your disk drive or

cassette unit, Computers are precise—

take special care to type the program

exactly as listed, including any neces

sary punctuation and symbols, except

for special characters as noted below.

To help you with this task, we have

implemented a special listing conven

tion as well as a program to help check

your typing—the "Automatic Proof

reader." Please read the following

notes before typing in any programs

from COMPUTE!. They can save you a lot

of time and trouble.

Commodore, Apple, and Atari

programs can contain some hard-to-

read (and hard-to-type) special charac

ters, so we have developed a listing

system that indicates the function of

these control characters. (There are no

special control characters in our IBM or

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

modore and Atari special characters

within curly braces; do not type the brac

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

instructs you to insert the symbol

which clears the screen on the Atari or

Commodore machines. For Commo

dore, Apple, and Atari, a symbol by

itself within curly braces is usually a

control key or graphics key. If you see

{A}, hold down the CTRL key and

press A. This will produce a reverse

video character on the Commodore (in

quote mode), a graphics character on

the Atari, and an invisible control char

acter on the Apple. Commodore com

puters also have a special control key

labeled with the Commodore logo.

Graphics characters entered with the

Commodore logo key are enclosed in a

special bracket that looks like this:

\<A>\. In this case, you would hold

down the Commodore logo key as you

type A. Our Commodore listings are in

uppercase, so shifted symbols are un

derlined. A graphics heart symbol

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

exception is {SHIFT-SPACE}. When

you see this, hold down SHIFT and

press the space bar. If a number pre

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

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

cursor rights, six shifted S's, or eight

Commodore-Q's. On the Atari, inverse

characters (printed in white on black)

should be entered after pressing the

inverse video key.

Since spacing is sometimes impor

tant, any more than two spaces will be

listed. For example, {6 SPACES} means

to press the space bar six times. Our

listings never leave a space at the end of

a line, instead moving it to the next

printed line as {SPACE}. For your

convenience, we have prepared this

quick-reference chart for the Commo

dore and Atari special characters:

Atari 400/800/XL/XE

When you see

<CLEAR}

CUP>

(DOWN)

£LEFT>

CRIBHT>

(BACK S>

{DELETE>

£ INSERT>

CDEL LINE>

tINS LINE}

CTAB>

CCLR TAB>

{SET TAB>

tBELL>

<ESC>

Type See

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

SHIFT <

CTRL -

CTRL =

CTRL +

CTRL *

DELETE

CTRL DELETE

CTRL INSERT

SHIFT DELETE

SHIFT INSERT

TAB

CTRL TAB

SHIFT TAB

CTRL 2

ESC

-*■

a

a

a

a

►

a

a

Clear Screen

Cursor Up

Cursor Down

Cursor Left

Cursor Right

Backspace

Delete character

Insert character

Delete line

Insert line

TAB key

Clear tab

Set tab stop

Ring buzzer

ESCape key

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

When You

Read:

{CLR}

{HOME}

1UP}

{DOWN)

{LEFT}

{RIGHT}

{RVS}

{OFF!

{BLK}

{WHT}

{RED}

{CYN}

{PUR}

{GRN}

{8LU}

{YEL}

Press:

I SHIFT] [CLR/HOME

CLR/HOME

SHIFT 11 t

See:

□

When You

Read: Press:

i commodore]

■ i -: ■OOREJ

CRSB

SHIFT CRSR—

— CRSR'

CTRL II

I COMMODORE

I commodore] 0
commodore] IT1

ft

a

{ F2 }

{ F3 }

{ F4 }

{ F5 }

{ F6 }

{ F7 }

{ F8 }

A

SHIFT

II

November 1985 COMPUTEI 139

COMPUTE!'s Guide 
To Typing In Programs 

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

;!}, or 1<8 Q», you would enter five 
cursor rights, six shifted S's, or eight 
Commodore-Q's. On the Atari, inverse 
characters (printed in white on black) 
should be entered after pressing the 
inverse video key. 

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

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

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

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

Atarl 400/ 800/ XL/ XE 
When you see Type 

<CLEAR) ESC SHIFT < 
<uP) ESC CTRL -
<DOWN) ESC CTRL = 
(LEFT> ESC CTRL + 

<RIBHT> ESC CTRL • 
<BACK S) ESC DELETE 
<DELETE) ESC CTRL DELETE 
<INSERT> ESC CTRL INSERT 
<DEL LINE) ESC SHI FT DELETE 
<I NS LINE) ESC SHIFT INSERT 
(TAB) ESC TAB 
(CLR TAB) ESC CTRL TAB 
(SET TAB) ESC SH I FT TAB 
{BELL> ESC CTRL 2 
(ESC) ESC ESC 

See 

.. Cl ear- SC r-ri~'en 

• Cur-sor- Up .. Cur-sor Down 
<- Cu r- s or- Left .. Cur- s or- Ri ght 

• Bac kspace 
U O .. l . te char-acter-
U Inse r t character 
C Delete l i ne 
C In sert li n e 

• TAB ke y 
a Clea r t ~b 

D S e t tab s top 
[i3 Ri ng buz z er 

'" TI-99/ 4A listings.) You will find Com- f-- ----------------------------j 
modore and Atari special characters 
within curly braces; do not type tire brac­
es. For example, {CLEAR} or {CLR} 
instructs you to insert the symbol 
which clears the screen on the Atari or 
Commodore machines. For Commo­
dore, Apple, and Alari, a symbol by 
itself within curly braces is usually a 
control key or graphics key. [f you see 
{A}, hold down the CTRL key and 
press A. This will produce a reverse 
video character on the Commodore (in 
quote mode), a graphics character on 
the Atan, and an invisible control char­
acter on the Apple. Commodore com­
puters also have a special control key 
labeled with the Commodore logo. 
Graphics characters entered with the 
Commodore logo key are enclosed in a 
special bracket that looks like this: 

ESCape klty 

I<A>J. In this case, you would hold 
down the Commodore logo key as you 
type A. Our Commodore listings are in 
uppercase, so shifted symbols are un­
derlined. A graphics heart symbol 
(SHiFf -5) would be listed as 5. 0 n e 
exception is {SHIFf-SPACE}-:- When 
you see this, hold down SHIFT and 
press the space bar. If a number pre­
cedes a symbol, such as {S RIGHT}, {6 

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

{ClRI / SHIfT / ~I§D ~ gq /COMMODOREI [Q ~ 
{HOMEI / ClR/HOME 1 II g 2 3 1 COMMODORE I 0 II 
{UPI [S~lfTl 0_ CRSR I I C g 3 3 ICOMMODORE ICD II 
{OOWNI 1 ! CRSR ! 1 til g , ~ /COMMODOREI0 m 
{lEfTl 1 SHIfT II - CRSR - I • g 5 ~ ICOMMODORE ICD ~ 

{RIGHTI I-CRSR - I g g 6 ~ /COMMODORE ICD II 
{RV51 I CrRL I0 m g 7 ~ ICOMMODOREI0 C 
{OFFI [ criL IQ:] • gd ICOMMODORE ICD :: 

I ml lG:J .. CE] -{BlKI { F1 I • 
{WHTI I ml lG:J [3 { F:2 I 15mlCE] ill 
{RED I I m'10 ~ { F3 I 0 • -{CYNI I m'J0 • { .. I 15HlfTI0 II! 
{PURl I mLI0 • { F5 I 0 II 
{GRNI 1 CrRL 10 [; 

{ F6 I 1 SHIfT I 0 .. 
{BLUI Im'10 G { F7 I 0 I. 
{YEll I crRL ICD m { F8 I 15HlfTI0 III 

.. I - I ~ 
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The Automatic Proofreader

We have developed a series of simple,

yet effective programs that can help

check your typing. Type in the appro

priate Proofreader program listed be

low, then save it for future use. On the

VIC, 64, or Atari, run the Proofreader to

activate it, then enter NEW to erase the

BASIC loader (the Proofreader remains

active, hidden in memory, as a machine

language program). Pressing RUN/

STOP-RESTORE or SYSTEM RESET

deactivates the Proofreader. You can

use SYS 886 to reactivate the VIC/64

Proofreader, or PRINT USR(1536) to

reenable the Atari Proofreader. On the

Apple, the Proofreader automatically

erases the BASIC portion of itself after

you activate it by typing RUN, leaving

only the machine language portion in

memory. It works with either DOS 3.3

or ProDOS. Disable the Apple Proof

reader by pressing CTRL-RESET before

running another BASIC program. The

IBM Proofreader is a BASIC program

that simulates the IBM BASIC line edi

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

load programs that you type. Type

RUN to activate.

Once the Proofreader is active, try

typing in a line. As soon as you press

RETURN, either a decimal number (on

the Commodore), a hexadecimal num

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

(on the Atari or IBM) appears. The

number or pair of letters is called a

checksum. Try making a change in the

line, and notice how the checksum

changes.

AH you need to do is compare the

value provided by the Proofreader with

the checksum printed in the program

listing in the magazine. In Commodore

listings, the checksum is a number from

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

line with rem. This prevents a syntax

error if the checksum is typed in, but

the REM statements and checksums

need not be typed in. It is just there for

your information.

In Atari, Apple, and IBM listings,

the checksum is given to the left of each

line number. Just type in the program

one line at a time (without the printed

checksum) and compare the checksum

generated by the Proofreader to the

checksum in the listing. If they match,

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

typing: You've made a mistake. On the

Commodore, Atari, and Apple Proof

readers, spaces are not counted as part

of the checksum, so be sure you type

the right number of spaces between

quote marks. The Commodore and

Atari Proofreaders do not check to see

that you've typed the characters in the

right order, so if characters are trans

posed, the checksum still matches the

listing. Because of the checksum meth

od used, do not type abbreviations,

such as ? for PRINT. The IBM Proof

reader is the pickiest of all; it will detect

errors in spacing and transposition. Be

sure to leave Caps Lock on, except

when typing lowercase characters.

IBM Proofreader Commands

Since the IBM Proofreader replaces the

computer's normal BASIC line editor, it

has to include many of the direct-mode

IBM BASIC commands. The syntax is

identical to IBM BASIC. Commands

simulated are LIST, LLIST, NEW,

FILES, SAVE, and LOAD. When listing

your program, press any key (except

Ctrl-Break) to stop the listing. If you

type NEW, the Proofreader prompts

you to press Y to be sure you mean yes.

Two new commands are BASIC

and CHECK. BASIC exits the Proof

reader back to IBM BASIC, leaving the

Proofreader in memory. CHECK works

just like LIST, but shows the checksums

along with the listing. After you have

typed in a program, save it to disk.

Then exit the Proofreader with the

BASIC command, and load the pro

gram in BASIC as usual (this replaces

the Proofreader in memory). You can

now run the program, but you may

want to resave it to disk. The version of

your program that you resave from

BASIC will take up less space on disk

and will load faster, but it can no longer

be edited with the Proofreader. If you

want to convert a program to Proof

reader format, save it to disk with SAVE

"filename",A.

Special Proofreader Notes

For Commodore Cassette

Users

The Proofreader resides in a section of

memory called the cassette buffer,

which is used during tape LOADs and

SAVEs. Therefore, be sure to press

RUN/STOP-RESTORE to get the Proof

reader out of the way before saving or

loading a program. If you want to use

the Proofreader with tape, run the

Proofreader, then enter these two lines

exactly as shown, pressing RETURN

after each one:

AS-"PROOFREADER.T":B$= "{10

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

+ B$:NEXT

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

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

CLOSE1

Then insert a blank tape and press RE

CORD and PLAY to save a special ver

sion of the Proofreader. Anytime you

need to reload the Proofreader after it

has been erased—for example, after

you reload a paritally completed pro

gram—just rewind the tape, type

OPEN1:CLOSE1, then press PLAY.

You'll see the message FOUND

PROOFREADER.T, but not the familiar

LOADING message. Don't worry; the

Proofreader is in memory. When

READY comes back, enter SYS 886.

Program 1: VIC/64

Proofreader

By Charles Brannon, Program Editor

10 PRINT"(CLRjPLEASE WAIT...":

FORI=886TO1018:READA:CK=CK+

AiPOKEI,A:NEXT

20 IF CK<>17539 THEN PRINT"

[DOWNJYOU MADE AN ERROR"sPR
INT"IN DATA STATEMENTS.":EN

D

30 SYS886:PRINT"{CLRj{2 DOWNjP
ROOFREADER ACTIVATED.":NEW

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

8,001,096,141,151,003,17 3

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

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

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

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

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

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

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

3,254,165,251,166,2 52,164

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

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

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

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

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

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

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

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

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

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

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

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

150 DATA 003

Program 2: Atari

Proofreader

By Charles Brannon, Program Editor

100 GRAPHICS 0

110 FOR 1-1536 TO 1700IRE

AD AiPOKE I,AiCK-CK+A

■NEXT I

120 IF CKO19072 THEN ? "
Error in DATA St«t«me

nti. Check Typing."i

END

130 A-USR(1536>

? i? "Automatic Proof

ruder Now Activated.

END

DATA 104,163,0,16:5,26

,3,201,69,240,7

DATA 200,200,192,34,2
ato oat Di. ima IAS 7J

DATA 0,lB?,0,ZZU,ia/,

74,6,232,224,16

DATA 208,245,169,93,1

41,7B,&,169,6,141

DATA 79,6,24,173,4,22

8,105,1,141,95
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The Automatic Proofreader 
We have developed a series of simple, 
yet effective programs that can help 
check your typing. Type in the appro­
priate Proofreader program listed be­
low, then save it for future use. On the 
VIC, 64, or Atari. run the Proofreader to 
activate it, then enter NEW to erase the 
BASIC loader (the Proofreader remains 
active, hidden in memory, as a machine 
language program). Pressing RUN/ 
STOP-RESTORE or SYSTEM RESET 
deactivates the Proofreader. You can 
use SYS 886 to reactivate the VIC/64 
Proofreader, or PRINT USR( l S36) to 
reenable the Atari Proofreader. On the 
Apple, the Proofreader automatically 
erases the BASIC portion of itself after 
you activate it by typing RUN, leaving 
only the machine language portion in 
memory. It works with either DOS 3.3 
or ProDOS. Disable the Apple Proof­
reader by pressing CTRL-RESET before 
running another BASIC program. The 
IBM Proofreader is a BASIC program 
that simulates the IBM BASIC line edi­
tor, letting you enter, edit, list, save, and 
load programs that you type. Type 
RUN to activate. 

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

All you need to do is compare the 
value provided by the Proofreader with 
the checksum printed in the program 
listing in the magazine. In Commodore 
listings, the checksum is a number from 
o to 255. It is set off from the rest of the 
line with rem. This prevents a syntax 
error if the checksum is typed in, but 
the REM statements and checksums 
need 1Iot be typed in. It is just there for 
your information. 

In Atari, Apple, and IBM listings, 
the checksum is given to the left of each 
line number. Just type in the program 
one line at a time (without the printed 
checksum) and compare the checksum 
generated by the Proofreader to the 
checksum in the listing. If they match, 
go on to the next line. If not, check your 
typing: You've made a mistake. On the 
Commodore, Atari, and Apple Proof­
readers, spaces are not counted as part 
of the checksum, so be sure you type 
the right number of spaces between 
quote marks. The Commodore and 
Atari Proofreaders do not check to see 
that you've typed the characters in the 
right order, so if characters are trans­
posed, the checksum still matches the 
listing. Because of the checksum meth-
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ad used, do not type abbreviations, 
such as ? for PRINT. The IBM Proof­
reader is the pickiest of all; it will detect 
errors in spacing and transposition. Be 
sure to leave Caps Lock on, except 
when typing lowercase characters. 

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

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

Special Proofreader Notes 
For Commodore Cassette 
Users 
The Proofreader resides in a section of 
memory called the cassette buffer, 
which is used during tape LOADs and 
SAVEs. Therefore, be sure to press 
RUN/ STOP-RESTORE to get the Proof­
reader out of the way before saving or 
loading a program. If you want to use 
the Proofreader with tape, run the 
Proofreader, then enter these 1\\'0 lines 
exactly as shown, pressing RETURN 
after each one: 

AS - "PROOFREADER.T":BS- " {IO 
SPACES)":FOR X-I TO 4:AS- AS 
+ B$:NEXT 

FOR X- 886 TO I OI8:A$ - AS+ CHRS 
(PEEK(X)):NEXT:OPEN I,I,I,A$: 

CLOSEI 

Then insert a blank tape and press RE­
CORD and PLAY to save a special ver­
sion of the Proofreader. Anytime you 
need to reload the Proofreader after it 
has been erased-for example, afte.r 
you reload a paritally completed pro­
g ram-just rewind the tape, type 
OPEN l :CLOSE1, then press PLAY. 

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

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

10 PRINT"(CLR)PLEASE WAIT . . . ": 
FORI=886T01 018:REAOA : CK=CK+ 
A:POKEI , A:NEXT 

20 IF CKo 17539 THEN PRINT" 
(OOWN}YOU MADE AN ERROR " : PR 
INT " IN DATA STATEMENTS.": EN 
o 

30 SYS886:PRINT " {CLR){2 DOWN}P 
ROOF READER ACTIVATED ." : NEW 

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

50 DATA 037 , 003 ,1 4 1 ,152,003,16 
9 , 150,141 , 036,003 , 169 , 003 

60 DATA 141 , 037,003,169 , 000 , 13 
3 , 254 , 096 , 03 2 ,087 , 241 , 133 

70 DATA 251 , 134 , 252 , 132 , 253 , 00 
8,201,013,240 , 017 , 201, 0 32 

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

90 DATA 253 , 040 , 096 , 169,01 3 , 03 
2,210,255 , 165 , 214 , 1 4 1 , 25 1 

100 DATA 003,206 , 251 , 003,169 , 0 
00 ,1 33 , 216,169,019,032,210 

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

120 DATA 254,169,000 ,1 33,254, 1 
72,151 , 003,192,087, 208,006 

130 D~T~ 032,205,189,076 , 235,O 
03 , 032 , 205 , 2 21 , 169 , 032 , 032 

140 DATA 210 , 255 , 032 , 2 10 , 255 , 1 
73,251,003 ,1 33 , 214 , 076 ,1 73 

150 DATA 003 

Program 2: Atarl 
Proofreader 
By Charles Brannon, Program Editor 

1" " GRAP.HICS " 
110 FOR 1-1536 TO 17"0 .RE 

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

128 IF CKC> 19872 THEN? • 
Error 1n DATA St.t.me 
ntao Ch . c k Ty pino_'" 
END 

130 A-USR(153 6) 
14" 7 .7 "Au t o m.tic Proof 

r •• d.r Now Act iv . t .d. 

15" END 
16" DATA 1"4,16"," , 195 ,26 

,3,201,69,24"' , 7 
170 DATA 2"",20" ,192 , 34,2 

" 8, 2 4 3 ,96,2"",169 , 74 
18" DATA 1S3 , 26,3,2"",169 

, 6 , 153,26,3,162 
19" -DATA " , lB9,,, , 22B,1~7, 

74,6,232 , 224 , 16 
20" DATA 20B,24S,169,93,1 

41 , 78,6,169,6,141 
21" DATA 79,6,2 4 ,173,4,22 

8, 1 QI~, 1 , 141 , 95 



220 DATA 6,173,5,228,103,

0,141,96,6,169

230 DATA 0,133,203,96,247

,238,125,241,93,6

240 DATA 244,241,115,241,

124,241,76,203,236

230 DATA 0,0,0,0,0,32,62,

246,B,201

260 DATA 155,240,13,201,3

2,240,7,72,24,101

270 DATA 203,133,203,104,

40,96,72,152,72,138

280 DATA 72,160,0,169,128

, 145,88,200,192,40

290 DATA 20B,249,165,203,

74,74,74,74,24,105

300 DATA 161,160,3,145,88

,163,203,41,15,24

310 DATA 105,161,200,143,

aa, 169,0, 133,203, 104

320 DATA 170,104,168,104,

40,96

Program 3: IBM Proofreader

By Charles Brannon, Program Editor

10 'Automatic Proofreader Ver

sion 2.00 (Lines 270,510,5

15,517,620,630 changed fro

m VI.0)

100 DIM L*(500),LNUM(500):COL

OR 0,7,7sKEY OFF:CLS:MAX=

01LNUM(0)=65536!

110 ON ERROR GOTO I20:KEY 15,

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

5) G05LJB 640:KEY (15) ONl

GOTO 130

120 RESUME 130

130 DEF SEG=8.H40:U=PEEK(J<H4A>

140 ON ERROR GOTO 650:PRINTiP

RINT"Proofreader Ready."

150 LINE INPUT Lt:Y=CSRLIN-IN

T(LENCL*)/W>-1;LOCATE Y, 1

160 DEF SEG=0:POKE 1050,30:PO

KE 1052,34:POKE 1054,0:PO

KE 1055,79:PDKE 1056,13:P

DKE 10S7,2S:LINE INPUT L*

:DEF SEG:IF L»«"H THEN 15

0

170 IF LEFT*(L*,1J=" " THEN L

*=MID*(L*,2)sGOTO 170

180 IF VAL{LEFT*(L*,2))=0 AND

MID*(L*,3,1>=" " THEN L*

=MIDS<L*,4)

190 LNUM=VAL(L*>:TEXTI=MID*(L

*,LEN(STR*(LNUM))+l)

IF ASC(L*)>57 THEN 260 'n200

210

o line number, there-fore

command

IF TEXT*="" THEN GOSUB 54

0:IF LNUM=LNUM(P> THEN GO

SUB 560:GOTO 150 ELSE 150

220 CKSUM=0:FOR 1=1 TO LEN<L*

):CKSUM=(CKSUM+A5C(MID*(L

$,I>)*I) AND 255:NEXT:LOC

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

UM/16)+CHR*(65+(CKSUM AND

15))+" "+L*

230 GOSUB 540s IF LNUM(P)=LNUM

THEN L*(P)=TEXT*:GOTO 15

0 'replace 1 ins

240 GOSUB 580=GOTO 150 'inser

t the line

260 TEXT*="":FOR 1=1 TO LENCL

*)sA=ASC(MIDS(L*,I)):TEXT

*=TEXT*+CHR*(A+32*CA>96 A

ND A<123)):NEXT

270 DELIMITER=INSTR(TEXT«," "

):COMMAND*=TEXT*:ARGS="":

IF DELIMITER THEN COMMAND

*=LEFT*(TEXT*,DELIMITER-1

):ARG*=MID*<TEXT«,DELIMIT

ER+1) ELSE DELIMITER=INST

R(TEXT*,CHR*C34>):IF DELI

MITER THEN COMMANDS=LEFT*

(TEXT*,DELIMIT£R-1):ARG*=

MID*(TEXT*,DELIMITER)

2B0 IF C0MMAND*O"LIST" THEN

410

290 OPEN "scrn:" FOR OUTPUT A

S #1

300 IF ARG*="" THEN FIRST=0iP

=MAX-liGOTO 340

310 DELIMITER=INSTR(ARG$,"-")

:IF DELIMITER=0 THEN LNUM

=VAL(ARG*>:GOSUB 540:FIRS

T=P:GOTO 340

320 FIRST=VAL(LEFT*<ARG*,DELI

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

*,DELIMITER+1>)

330 LNUM=FIRST:GOSUB 540:FIRS

T=P:LNUM=LAST:GOSUB 540:1

F P=0 THEN P=MAX-1

340 FOR X=FIRST TO P:N*=MID*C

STR*(LNUM(X)),2)+" "

350 IF CKFLAG=0 THEN A*="":GO

TO 370

360 CKSUM=0iA*=N*+L*(X>:FOR I

»1 TO LEN(A«):CKSUM=(CKSU

M-*-ASC(MID*(A*,I)>*I) AND

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

/16)+CHR4(65+(CKSUM AND 1

5))+" "

370 PRINT #1,A*+N*+L*(X)

380 IF INKEYSO"" THEN X=P

390 NEXT :CLOSE ttl:CKFLAG=0

400 GOTO 130

410 IF COMMflND*="LLIST" THEN

OPEN "lptl:" FOR OUTPUT A

S •liSOTO 300

420 IF COMMANDt="CHECK" THEN

CKFLAG=1:GOTO 290

430 IF C0f1MAND*OMSfWE" THEN

450

440 GOSUB 600:OPEN ARG* FOR 0

UTPUT AS #l!ARG*="":BOTO

300

450 IF C0MMAND4O"L0AD" THEN

490

460 GOSUB 600:OPEN ARG* FDR I

NPUT AS #1:MAX=0:P=0

470 WHILE NOT EOF(1):LINE INP

UT #1,L*:LNUM(P)=VAL(L«):

L*(P)=MID*(L*,LEN(STRt <VA

L(L«)))+l)iP=P+l:WEND

480 MAX=P:CLOSE #liGOTO 130

490 IF COMMAND*="NEW THEN IN

PUT "Erase program - Are

you sure"jL*:IF LEFT*(L*,

l)="y" OR LEFT*(LS,1)="Y"

THEN MAX=0:GOTO 130:ELSE

130

500 IF CDMMAND*="BASIC" THEN

COLOR 7,0,0:ON ERROR GOTO

0sCLS:END

510 IF COMMAND*<>"FILES" THEN

520

515 IF ARG*="" THEN ARG*="A:"

ELSE SEL=liGOSUB 600

517 FILES ARG*:GOTO 130

520 PRINT"Syntaj? error"rGOTO

130

540 P=0:WHILE LNUM>LNUM(P) AN

D P<MAXsP=P+l:WEND:RETURN

560 MAX=MAX-liFOR X=P TO MftXi

LNUM < X)=LNUM(X+1):L*(X)=L

* < X+l>:NEXT:RETURN

5B0 MAX=MAX+1:FOR X=MAX TO P+

1 STEP -1:LNUM(X)»LNUM(X-

1>tL*(X)=L*(X-l)iNEXT:L*(

P>-TEXT*:LNUM(P)-LNUMf RET

URN

600 IF LEFT*(ARG*,1)<>CHR*(34

) THEN 520 ELSE ARG*=MID*

(ARG*,2)

610 IF RIGHT*CARG*,1)=CHR*(34

) THEN ARG*>LEFT*<ARB*,LE

N(ARG*)-i>

620 IF SEL=0 AND INSTRCARG*,"

.")-0 THEN ARB*«ARG*+".BA

S"

630 SEL=0:RETURN

640 CLOSE #1:CKFLAG=0:PRINT"S

tDpp«d.":RETURN 150

650 PRINT "Error #";ERRiRESUM

E 150

Program 4: Apple

Proofreader

By Tim Victor, Editorial

Programmer

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

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

,A: NEXT

20 IF C < > 725B THEN PRINT "ER

ROR IN PROOFREADER DATA STAT

EMENTS": END

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

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

LL 1002: GOTO 50

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

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

VTAB 2: PRINT "PROOFREADER

INSTALLED"

60 NEW

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

110 DATA 208,60,138,72,169,0

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

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

140 DATA 1,105,0,72,202,203

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

160 DATA 4B,201,58,144,2,233

170 DATA 57,141,1,4,13B,74

180 DATA 74,74,74,41,15,9

190 DATA 4B,201,58,144,2,233

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

210 DATA 169,141,96
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228 DATA 6,173,~,22B,18~, 
fII,1"1,96,6,169 

238 DATA 8,133,283,96,2"7 
,238,125,241,93,6 

248 DATA 2"",241,115,2"1, 
12",2"1,76,2.~,238 

2~e DATA 8,8,.,.,8,32,62, 
246,8,281 

268 DATA 155,240,13,281,3 
2,2".,7,72,24,181 

278 DATA 283,133,283,184, 
48,96,72,152,72,138 

288 DATA 72,168,8,169,128 
,145,88,2.8,192,". 

298 DATA 28e,2"9,165,283, 
74,74,74,74,24,1.~ 

3.8 DATA 161,168,3,14~,88 
,165,283,41,15,24 

318 DATA 18~,161,288,1"5, 
88,169,8,133,283,184 

328 DATA 178,18.,168,184, 
".,96 

Program 3: IBM Proofreader 
By Charles Brannon, Program Editor 

10 ~Automatic Proofreader Ver 
sion 2.00 CLines 270,510,5 
15,517,620,630 changed fro 
m VI. 0} 

100 DIM LSC500>,LNUM(500):COL 
OR 0,7,7:KEY OFF:CLSIMAX~ 
0:LNUM(0)~65536! 

110 ON ERROR GOTO 120:KEY 15, 
CHRS(4}+CHRSC70):ON KEY(1 
5) GOSUB 640:KEY (15) ON: 
GOTO 130 

12" RESUME 130 
13" DEF SEG=&H40:W=PEEKC&H4A) 
140 ON ERROR GOTO 650:PRINT:P 

RINT"Proofreader Ready." 
150 LINE INPUT LS:V=CSRLIN-IN 

TCLENCLS)/W)-1:LOCATE Y,l 
160 DEF SEG=0:POKE 10S0.30:PO 

KE 1052,34:POKE 1054,B:PO 
KE 10S5,79:POKE 1056,13:P 
OKE 1057,2B:LINE INPUT LS 
,DEF SEG:IF LS="" THEN 15 
o 

170 IF LEFTSCLS,1)=" " THEN L 
S-HIDS{LS,2):GOTO 170 

180 IF VALCLEFTSCLS,2»=0 AND 
HIDS(LS.3,1) "" " THEN LS 

"MIDS{LS,4) 
190 LNUM=VALCLS):TEXTS=MIDS(L 

S,LENCSTRSCLNUM»+l} 
200 IF ASCCLS) >57 THEN 260 'n 

o line number, therefore 
command 

210 IF TEXTS="" THEN GOSUB 54 
0!IF LNUM=LNUM (P} THEN GO 
SUB 560:60TO 150 ELSE 150 

220 CKSUM=0:FOR 1=1 TO LENCLS 
}: CKSUH~CCKSUH+ASC(MIDS(L 

S,I»'I) AND 2SS:NEXT:LOC 
ATE V,1:PRINT CHRS(6S+CKS 
UM/16)+CHRS(65+CCKSUM AND 

15» +" "+LS 
230 GOSUe 540: IF LNUMCP )=LNUM 

THEN L$CP)~TEXT'z GOTO 15 
" 'replace line 

240 GOSUe S80:GOTO 15121 'inser 
t the line 

260 TEXTS="": FOR 1=1 TO LEN (L 
S):AaASC(MIDSCLS,I»:TEXT 
S=TEXTS+CHRSCA+32.CA >96 A 
NO A<123»:NEXT 

270 DELIMITER=INSTR <TEXTS," " 
) : COMMANDS=TEXTS: ARGS="": 
IF DELIMITER THEN COMMAND 
S=LEFTs,CTEXTS,DELIMITER-1 
):ARGSsMIDs,(TEXTS,DELIMIT 
ER+l) ELSE DELIMITER~INST 
RCTEXTS,CHRS(34»:IF DELI 
MITER THEN COMMANO$- LEFT$ 
(TEXT.,OELIMITER-l}:ARGSc 
MIDs,CTEXTS,DELIMITER) 

280 IF CONMAND$<>"LIST" THEN 
410 

29121 OPEN "scrn:" FOR OUTPUT A 

S *' 30121 IF ARGS="" THEN FIRST"'0:P 
. MAX-it GOTO 340 

310 DELIMITER=INSTRCARGS,"-") 
:IF DELIMITER=0 THEN LNUH 
",VALCARGS),GOSUe 540:FIRS 
T-P:GOTO 340 

320 FIRST:VALCLEFTSCARGS,DELI 
MITER»tLAST~VALCMIOSCARB 

S,OELIHITER+1}) 
330 LNUM=FIRST:GOSUB 540:FIRS 

T=P:LNUM=LAST:GOSUB 540:1 
F P=0 THEN P=MAX-l 

340 FOR X=FIRST TO P:NS=MIDSC 
STRSCLNUMCX}},2}+" " 

350 IF CKFLAG=0 THEN AS="":60 
TO 370 

360 CKSUM=0:AS=NS+L$(X):FOR I 
-1 TO LENCAS):CKSUM=(CKSU 
M+ASCCMIDS{AS,I»'l} AND 
2~S:NEXT:AS-CHRSC6S+CKSUM 

11 6)+CHRS (65+ (CKSUM AND 1 
S)}+" " 

370 PRINT 11,AS+NS+LSCX} 
380 IF INKEYS< >"" THEN X=P 
390 NEXT :CLOSE 11:CKFLAG=" 
400 GOTO 13" 
410 IF CQMMANOS="LLIST" THEN 

OPEN "lpt1:" FOR OUTPUT A 
5 11: GOTO 300 

420 IF COMMANDS="CHECK" THEN 
CKFLAG=1:GOTO 290 

430 IF COMMANDS<>"SAVE" THEN 
450 

44" GOSUe 600:0PEN ARGS FOR 0 
UTPUT AS I1IARGS="":BOTO 
300 

450 IF COMMANDS<>"LOAO" THEN 
490 

460 GOSUe 600:0PEN ARGS FOR I 
NPUT AS 11:MAX-0:P=0 

470 WHILE NOT EOF(1 ):LINE INP 
UT .1,LS:LNUMCPl.VALCLS): 
LS(P)-MIDs,(LS,LEN(STRS(VA 
L{LS»}+I}zP"P+1:WEND 

480 MAX =P:CLOSE 11:60TO 13" 
490 IF COMMANDS="NEW" THEN IN 

PUT "Erase program - Are 
you aure";LS:IF LEFTSCLS, 
1)-"y" OR LEFTSCLS, 1) ="Y" 

THEN MAX=0:GOTO 130:ELSE 
130 

500 IF COMMANDS="BASIC" THEN 
COLOR 7,0,0:0N ERROR GOTO 

0aCLSzEND 
510 IF COMMANOS<> "FILES" THEN 

520 
515 IF ARGS="" THEN ARG$-"A:" 

ELSE SEL-1JBOSUe 60121 
517 FILES ARGs:GOTO 130 
520 PRINT"Synta1l': error": 60TO 

130 

549 P=0:WHILE LNUM>LNUM{P} AN 
o P<MAXIPap+1sWENDsRETURN 

569 MAX=MAX-l:FOR X=P TO MAX: 
LNUMCX)-LNUMCX+1),LS(X}-L 
$CX+l)lNEXTsRETURN 

58121 MAX=MAX+l:FOR X=MAX TO P+ 
1 STEP -lsLNUMCX)-LNUM(X­
l}ILS(X) - LSCX-l),NEXTILSC 
P)-TEXTS:LNUM(P)-LNUMIRET 
URN 

61210 IF LEFT$CARGS,1> <>CHRSC34 
) THEN 520 ELSE ARBS-MIDS 
(ARSS,2) 

610 IF RIGHTSCARGS,1)=CHRSC34 
) THEN ARGS-LEFTSCARSS,LE 
N (ARBS)-1) 

620 IF SEL=0 AND INSTR(ARGS," 
• ") -0 THEN ARSs-ARSS+". SA 
S" 

630 SEL=0:RETURN 
640 CLOSE 11: CKFLAG=01 PR I NT" S 

topp.d •• , I RETURN 1 ~0 
650 PRINT "Error I";ERRIRESUM 

E 1~0 

Program 4: Apple 
Proofreader 
By Tim Victor, Editorial 
Programmer 

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

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

30 IF PEEK C190 • 256} < > 76 T 
HEN POKE 56,0~ POKE 57,3: CA 
LL 10"2: GOTO 5121 

40 PRINT CHRS (4);"INIAs,300" 
50 POKE 3 4,O: HOME: POKE 34,1: 

VTAB 2: PRINT "PROOFREADER 
INSTALLED" 

6" NEW 
100 DATA 216,32,27,253,201,141 
110 DATA 208,60,138,72,169,0 
120 DATA 72,189,255,1,201,160 
130 DATA 240,8,104,10,125,2~~ 
140 DATA 1,1"5,0,72,202,208 
150 DATA 238,104,170,41,15,9 
160 DATA 48,201,58,144,2,233 
179 DATA ~7,141,1,4,138,74 
189 DATA 74,74,74,41,15,9 
190 DATA 48,201,58,144,2,233 
200 DATA 57,141,0,4,104,170 
210 DATA 169,141,96 

November 1985 COMPUTEt 141 



Machine Language Entry Program

For CommOdOre 64 Charles Brannon. Program Editor

MLX is a labor-saving utility that al

lows almost fail-safe entry of machine

language programs published in COM

PUTE!. You need to know nothing about

machine language to use MLX—if was

designed for everyone. At least 8K ex

pansion memory is required.

MLX is a new way to enter long machine

language (ML) programs with a mini

mum of fuss. MLX lets you enter the

numbers from a special list that looks

similar to BASIC DATA statements. It

checks your typing on a line-by-line

basis. It won't let you enter illegal char

acters when you should be typing num

bers. It won't let you enter numbers

greater than 255 (forbidden in ML). It

won't let you enter the wrong numbers

on the wrong line. In addition, MLX

creates a ready-to-use tape or disk file.

Using MLX

Type in and save the appropriate ver

sion of MLX (you'll want to use it in the

future). When you're ready to type in an

ML program, run MLX. MLX for the 64

asks you for two numbers: the starting

address and the ending address. These

numbers are given in the article accom

panying the ML program.

When you run MLX, you'll see a

prompt corresponding to the starting

address. The prompt is the current line

you are entering from the listing. It in

creases by six each time you enter a line.

That's because each line has seven num

bers—six actual data numbers plus a

checksum number. The checksum verifies

that you typed the previous six numbers

correctly. If you enter any of the six

numbers wrong, or enter the checksum

wrong, the computer rings a buzzer and

prompts you to reenter the line, If you

enter it correctly, a bell tone sounds and

you continue to the next line.

MLX accepts only numbers as in

put. If you make a typing error, press the

INST/DEL key; the entire number is

deleted. You can press it as many times

as necessary back to the start of the line.

If you enter three-digit numbers as list

ed, the computer automatically prints

the comma and goes on to accept the

next number. If you enter less than three

digits, you can press either the space bar

or RETURN key to advance to the next

number. The checksum automatically

appears in inverse video for emphasis.

To simplify your typing, MLX rede

fines part of the keyboard as a numeric

keypad (lines 581-584):

U I O 7 8 9

H J K L become 0 4 5 6

M , . 12 3

64 MLX Commands

When you finish typing an ML listing

(assuming you type it all in one session),

you can then save the completed pro

gram on tape or disk. Follow the screen

instructions. If you get any errors while

saving, you probably have a bad disk, or

the disk is full, or you've made a typo

when entering the MLX program itself.

You don't have to enter the whole

ML program in one sitting. MLX lets you

enter as much as you want, save it, and

then reload the file from tape or disk

later. MLX recognizes these commands:

SHIFT-S: Save

SHIFT-L: Load

SHIFT-N: New Address

SHIFT-D: Display

When you enter a command, MLX

jumps out of the line you've been typ

ing, so we recommend you do it at a new

prompt. Use the Save command to save

what you've been working on. It will

save on tape or disk, as if you've fin

ished, but the tape or disk won't work,

of course, until you finish the typing.

Remember what address you stop at.

The next time you run MLX, answer all

the prompts as you did before, then

insert the disk or tape. When you get to

the entry prompt, press SHIFT-L to re

load the partly completed file into mem

ory. Then use the New Address

command to resume typing.

To use the New Address command,

press SHIFT-N and enter the address

where you previously stopped. The

prompt will change, and you can then

continue typing. Always enter a New

Address that matches up with one of the

line numbers in the special listing, or

else the checksum won't work. The Dis

play command lets you display a section

of your typing. After you press SHIFT-

D, enter two addresses within the line

number range of the listing. You can

abort the listing by pressing any key.

64 MLX: Machine Language

Entry

10 REH LINES CHANGED FROM MLX

(SPACEjVERSION 2.00 ARE 750

,765,770 AND 860 :rem 50

20 REM LINE CHANGED FROM MLX V

ERSION 2.01 IS 300 :rem 147
100 PRINT"{CLR}g63"rCHR5(142);

CHR?(8);:POKE53281,1:POKE5

3280,1 :rem 67

101 POKE 788,52:REM DISABLE RU

N/STOP :rem 119

110 PRINT"[RVSj{39 SPACES}";

:rem 176

120 PRINT"[RVS}{14 SPACES}

[RIGHT}fOFF}£*l£{RVS}

{RIGHT} t RIGHT }T2. SPACES}

(14 SPACES}"; :rem 250

130 PRINT"[RVS}{14 SPACES}

{RIGHT} [JG3{ RIGHT]

{2 RIGHT} [OFF]£{RVS}£

E*3tOFF)£*l{RVST

{14 SPACES}"; :rem 35
140 PRINT"{RVS}[41 SPACES}"

:rem 120

200 PRINT"[2 DOWNlfPUR}[BLK} M

ACHINE LANGUAGE EDITOR VER

SION 2.02[5 D0WN}":rem 238

210 PRINT"g53{2 UPjSTARTING AD

DRESS?[8 SPACES}(9 LEFT}";

:rem 143

215 INPUTS:F=1-F:C$=CHR$(31+11

9*F) :rem 166

220 IFS<256OR(S>40960ANDS<4915

2)ORS>53247THENGOSUB3000:G

OTO210 srem 235

225 PRINT:PRINT:PRINT :rem 180

230 PRINT"£5l[2 UP]ENDING ADDR

ESS?{8 SPACESH9 LEFT}";:I
NPUTE:F=1-F:C$=CHR${31+119

*F) :rem 20

240 IFE<256OR(E>40960ANDE<4915

2)ORE>53247THENGOSUB3000:G

OTO230 :rem 193

250 IFE<STHENPRINTC$;"[RVSjEND

ING < START[2 SPACES}":GOS

UB1000:GOTO 230 :rem 176

260 PRINT:PRINT:PRINT :rem 179

300 PRINT"{CLR}";CHR$(14):AD=S

:rem 56

310 A=l:PRINTRIGHT$("0000"+MID

S(STR?(AD),2),5);":":

:rem 3 3

315 FORJ=ATO6 :rem 33

320 GOSUB570:IFN=-1THENJ=J+N:G

OTO320 :rem 228

390 IFN=-211THEN 710 :rem 62

400 IFN=-204THEN 790 :rem 64

410 IFN=-206THENPRINT:INPUT"

[DOWN}ENTER NEW ADDRESS";Z

Z :rem 44

415 IFN=-206THENIFZZ<SORZZ>ETH

ENPRINT"{RVS}OUT OF RANGE"

iGOSUB1000:GOTO410:rem 225

417 IFN=~206THENAD=ZZ:PRINT:GO

TO310 :rem 238

420 IF NO-196 THEN 480

:rem 133

430 PRINT:INPUT"DISPLAY:FROM";

F:PRINT,"TO";:INPUTT

irem 234

440 IFF<SORF>EORT<SORT>ETHENPR

INT"AT LEAST";S;"[LEFT}, N

OT MORE THAN";E:GOTO430

:rem 159

450 FORI=FTOTSTEP6:PRINT:PRINT

RIGHT?("0000"+MID${STR$(I)

, 2 ), 5 ) ; " : " ; : rem 30

451 FORK=0TO5:N=PEEK(I+K):PRIN

TRIGHT$("00"+HID?(STRS(N),

2), 3) ;","; srem 66
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MLX Machine Language Entry Program 
For Commodore 64 Charles Brannon, Program Editor 

MLX is a labor-saving utility that al­
lows almost fail-safe entry of machine 
language programs published in COM­
PUTE!. You need to know nothing about 
machine language to use MLX-it was 
designed for everyone, At least 8K ex­
pansion memory is required. 

MLX is a new way to enter long machine 
language (ML) programs with a mini­
mum of fu'ss. MLX lets you enter the 
numbers from a special list that looks 
similar to BASIC DATA statements. It 
checks your typing on a line-by-line 
basis, it won't let you enter illegal char­
acters when you should be typing num­
bers. It won' t let you enter numbers 
grea ter than 255 (forbidden in ML). It 
won't let you enter the wrong numbers 
on the wrong line, In addition, MLX 
creates a ready-to-use tape or disk file. 

Using MLX 
Type in and save the appropriate ver­
sion of MLX (you'll want to use it in the 
future). When you're ready to type in an 
ML program, run MLX. MLX for the 64 
asks you for two numbers: the starting 
address and the ending address, These 
numbers are given in the article accom­
panying the ML program, 

When you run MLX, you'll see a 
prompt corresponding to the starting 
address. The prompt is the current Line 
you are entering from the listing. rt in- . 
creases by six each time you enter a line, 
That's because each line has seven num­
bers- six actual data numbers plus a 
checksum 1lumber. The checksum verifies 
that you typed the previous six numbers 
correctly, If you enter any of the six 
numbers wrong, or enter the checksum 
wrong, the computer rings a buzzer and 
prompts you to reenter the line, If you 
enter it correctly, a bell tone sounds and 
you continue to the next line. 

MLX accepts only numbers as in­
put. If you make a typing error, press the 
INST j DEL key; the entire number is 
deleted. You can press it as many times 
as necessary back to the start of the line, 
If you enter three-digit numbers as list­
ed, the computer automatically prints 
the comma and goes on to accept the 
next number. If you enter less than three 
digits, you can press either the space bar 
or RETURN key to advance to the next 
number. The checksum automatically 
appears in inverse video for emphasis. 

To simplify your typing, MLX rede­
fines part of the keyboard as a numeric 
keypad (lines 581-584): . 
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u [ 
H J K 

M 

o 
L become 0 

64 MLX Commands 

7 
4 
1 

8 
5 
2 

9 
6 
3 

When you finish typing an ML listing 
(assuming you type it aU in one session), 
you can then save the completed pro­
gram on tape or disk. Follow the screen 
instructions. If you get any errors while 
saving, you probably have a bad disk, or 
the disk is full, or you've made a typo 
when entering the MLX program itself. 

You don' t have to enter the whole 
ML program in one Sitting. MLX lets you 
enter as much as you want, save it, and 
then reload the file from tape or disk 
later. MLX recognizes these commands: 

SHIFT ·5: Save 
SHIFT -L: Load 
SHIFT -N: New Address 
SHIFT -D: Display 

When you enter a command, MLX 
jumps out of the line you've been typ· 
in~ so we recommend you do it at a new 

'prompt. Use the Save command to save 
what you've been working on. It will 
save on tape or disk, as if you've fin­
ished, but the t~pe or disk won' t work, 
of course, until you finish the typing. 
Remember what address you stop at. 
The next time you run MLXJ answer all 
the prompts as you did before, then 
insert the disk or tape. When you get to 
the entry prompt, press SHIFf -L to re­
load the partly completed file into mem­
ory. Then use the New Address 
command to resume typing. . 

To use the New Address command, 
press SHIFT-N and enter the address 
where you previously stopped. The 
prompt will change, and you can then 
continue typing, Always enter a New 
Address that matches up with one of the 
line numbers in the special listing, or 
else the checksum won't work. The Dis­
play command lets you display a section 
of your typing. After you press SHIFf­
D, enter two addresses within the line 
number range of the listing. You can 
abort the listing by pressing any key. 

64 MLX: Machine Language 
Entry 
10 REM LINES CHANGED FROM MLX 

[SPACE)VERSION 2,33 ARE 753 
,765,770 AND 860 :rem 50 

20 REM LINE CHANGED FROM MLX V 
ERSION 2.01 IS 300 :rem 147 

133 PRINT"[CLR)!6j",CHR$(l42), 
CRR$(8)"POKE53281,1,POKE5 
3280,1 :rem 67 

131 

110 

120 

130 

140 

200 

210 

1215 

220 

225 
230 

240 

250 

260 
300 

310 

315 
320 

390 
400 
410 

415 

417 

420 

430 

440 

450 

451 

POKE 788,52:REM DISABLE RU 
N/ STOP :rem 119 
PRINT" [RVS)[ 39 SPACES}", 

:rem 176 
PRINT" [RVS)[14 SPACES} 
[RIGHT} [OFF)!*j£[ RVS} 
[RIGHT} [RIGHT}T~ SPACES} 
!*j[OFF)!*l£[RVS}£(RVS} 
[14 SPACES}", -,rem 253 
PRINT"[RVS)[14 SPACES} 
[RIGHT} !Gj[ RIGHT} 
[2 RIGHT} [OFF}£[RVS}£ 
!*l[ OFF}!*l[RvsT -
{14 SPACES)"; :rem 35 
PRINT" [RVS} [41 SPACES}" 

:rem 120 
PRINT" [2 OOWN)[PUR)[BLK} M 
ACHINE LANGUAGE EDITOR VER 
SION 2,02[5 OOWN}",rem 238 
PRINT"!5j[2 UP}STARTING AD 
DRESS? [8 SPACES)[ 9 LEF'n)", 

: rem 143 
INPUTS, F=l-F ,C$=CHR$ (31+11. 
9*F) : rem 166 
IFS<2560R{S>40960ANDS<4915 
2)ORS>53247THENGOSUB3000:G 
OT0210 :rem 235 
PRINT:PRINT:PRINT :rem 180 
PRINT"!5l[2 UP}ENDING AODR 
ESS?[8 SBCES)[9 LEFT}""I 
NPUTE:F=1-F:C$=CHR${31+119 
*F) :rem 20 
IFE<2560R{E>40960ANDE<4915 
2}ORE>53247THENGOSUB3000:G 
OT0230 : rem 183 
IFE<STHENPRINTC$;" {RVS} END 
ING < START(2 SPACES}":GOS 
UB1000:GOTO 230 :rem 176 
PRINT:PRINT:PRINT :rem 179 
PRINT" [CLR}", CHR$(l4) ,AO=S 

:rem 56 
A=lrPRINTRIGHT$( "0000"+MID 
$(STR$(AD), 2), 5) ,",": 

:rem 33 

FORJ=AT06 :rem 33 
GOSUB570:IFN=-lTHENJ=J+N:G 
oTo320 :rem 228 
IFN=-211THEN 710 :rem 62 
IFN=-204THEN 790 :rem 64 
IFN=-206THENPRINT:INPUT" 
(OOHN}ENTER NEW ADDRESS ": Z 
Z - - - :rem 44 
IFN=-206THENIFZZ<SORZZ>ETH 
ENPRINT" (RVS)OUT OF RANGE" 
:GOSUB1000:GOT041A:rem 22 5 
IFN=-206THENAD=ZZ:PRINT:GO 
T0310 :rem 238 
IF N<>-196 THEN 480 

:rem 133 
PRINT: INPUT"DISPLAY:FROM": 
F: PRINT, "TO": :INPUTT-

- :rem 234 
IFF<SORF>EORT<SORT>ETHENPR 
INT"AT LEAST";S:"{LEFT), N 
OT MORE THAN"; E:GOT0430 

:rem 159 
FORI=FTOTSTEP6:PRINT:PRINT 
RIGHT$ ( "0000"+MIO$ (STR$ (I) 
,2) , 5 ) ; " : " ; : rem 30 
FORK=0T05:N=PEEK{I+K):PRIN 
TRIGHT$ ("00"+MID$ (STR$ (N) , 
2) , 3 } ; " , .. ; : rem 66 



460 GETA.5 :IFA5>"'"I'HENPRINT:PRI

NT:GOTO310 :rem 25

470 NEXTK:PRINTCHR$(20);:NEXTI

:PRINT:PRINT:GOTO310

:rem 50

480 IFN<0 THEN PRINT:GOTO310

:rem 168

490 A(J)=N:NEXTJ :rem 199

500 CKSUM=AD-INT(AD/256)*25G:F

ORI=1T06:CKSUM=(CKSUM+A(I)

)AtfD255:NEXT :rem 200

510 PRINTCHR$(18);:GOSUB570:PR

IKTCHR${146); :rem 94

511 IFN=-1THENA=6:GOTO315

:rem 254

515 PRINTCHR$(20):IFN»CKSUMTHE

N530 :rem 122

520 PRINT:PRINT"LINE ENTERED W

RONG : _RE-ENTER":PRINT:GOS

UB1000:GOTO310 :rem 176

530 GOSUB2000 :rem 218

540 FORI=1T06:POKEAD+I-1,A(I):

NEXT:POKE54272,0:POKE54273

,0 :rem 227

550 AD=AD+6:IF AD<E THEN 310

:rem 212

560 GOTO 710 :rem 108

570 N=0:Z=0 :rem 88

580 PRINT"g£3"; :rem Bl

581 GETA?:IFA5=""THEN581

:rem 35

582 AV=-(A$ = "M")-2*{A$='V)-3*

(A?=11.11)-4*(AS="J1')-5*{A$ =
"K")-6*(A$="L") irem 41

583 AV=AV-7*(A5="U")-8*{A?="I"

)-9*(A?="O"):IFA$="H"THENA

$="0" :rem 134

584 IFAV>0THENA$=CHR$(48+AV)

:rem 134

585 PRINTCHR?(20)r:A=ASC(A$):I

FA=13ORA=44ORA=32THEN670

:rem 229

590 IFA>128THENN=-A:RETURN

:rem 137

600 IFA<>20 THEN 630 :rem 10

610 GOSUB690:IFI=1ANDT=44THENN

=-l:fRXN'r"{Off} [LEPr}

[LEFT]";:GOTO690 :rem 62

620 GOTO570 :rem 109

630 IFA<48ORA>57THEN5O0

:rem 105

640 PRINTA?::N=N*10+A-48

:rem 106

650 IFN>255 THEN A=20:GOSUB100

0:GOTO600 :rem 229

660 Z«Z+ltIFZ<3THEN580 :rem 71

670 IFZ=0THENGOSUB1000:GOTO570

;rem 114

680 PRINT", ";: RETURN ; rem 240

690 S%=PEEK(209)+256*PEEK(210)

+PEEK(211) :rem 149

691 F0RI=lTO3:T=PEEK{S%-I)

:rem 67

695 IFT<>44ANDT<>58THEWPOKES%-

I,32:HEXT ;ren) 205

700 PRINTLEFT$("{3 LEFT}",1-1)

;iRETURN :rem 7

710 PRINT" {CLRHRVS}*** SAVE *
**(3 DOWN}" :rera 236

715 PRINT"{2 DOWN) (PRESS { RVS}

RETURN{OFF} ALOHE TO CANCE
L SAVE)[DOWN}" :rem 106

720 F$ = 11":INPUT"{DOWN} FILENAM

E" ;F§:IFF$=""THENPRINTiPRI

NT:GOTO310 ;rem 71

730 PRINT:PRINT"{2 DOWN][RVS}T

£OFF}APE OR {RVS)D{OFFJISK
* (T/D)" :rem 228

740 GETA5:IFA$O11T"ANDA$<>"D"T
HEN740 :retn 36

750 DV=1-7*{A?="D"):IFDV=8THEN

F$="0:"+F$:OPEN15,8,15,"S"

+F$:CLOSE15 :rem 212

760 T$=F$:ZK=PEEK(53)+256*PEEK

(54)-LEN(T$);POKE782,ZK/25

6 : rein 3

762 POKE781,ZK-PEEK(782)*256:P

OKE780,LEN(T$);SYS65469

:rem 109

763 POKE780,l:POKE78l,DV:POKE7

82,1 :SYS65466 :rem 69

765 K=S:POKE254,K/256:POKE253,

K-PEEK(254)*256:POKE780,25

3 :rem 17

766 K=E+1;POKE782,K/256:POKE78

1,K-PEEK(782)*256:SYS65496

:rem 235

770 IF(PEEK(783)AND1)OR(191AND

ST)THEN780 :rem 111

775 PRINT"{D0W3}DONE.[DOWN]"jG

OTO310 :rem 113

7B0 PRINT"{DOWN]ERROR ON SAVE.

{2 SPACESjTRY AGAIN.":IFDV

=1THEN720 :rem 171

781 OPEN15,8,15:INPUT#15,E1$,E

2$:PRINTE1$;E2$:CLOSE15:GO

TO720 :rem 103

790 PRINT"{CLR]{RVSJ*** LOAD *

**{2 DOWN]" :rem 212

795 PRINT"{2 DOWN}(PRESS {RVS]

RETURN{OFF] ALONE TO CANCE

L LOAD)" :rem 82

800 F$ = "1|:INPUT11[2 DOWN} FILEN

AME"fF?:IFF$=""THENPRINT:G

OTO310 :rem 144

810 PRINT:PRINT"[2 DOWN) [ RVS }T
{OFF}APE OR 1RVS}D[OFF}ISK

• (T/D)" :rem 227

820 GETA$:IFA?<>"T"ANDA?<>"D"T

HEN820 :rem 34

830 DV=1-7*{A$="D"):IFDV=8THEN

F$="0:"+F$ :rem 157

840 T$=F$:ZK=PEEK(53)+256*PEEK

(54)-LEN(T$):POKE782,ZK/25

6 :rem 2

841 POKE781,ZK-PEEK(782)*256:P

OKE780,LEN{T$):SYS65469

:rem 107

845 POKE780,1:POKE781,DV:POKE7

82,1jSYS65466 :rem 70

850 POKE780,0:SYS65493 :rem 11

860 IF(PEEK(783)AND1)OR(191AND

ST)THEN870 :rem 111

865 PRINT"{DOWN}DONE.":GOTO310

:rem 96

870 PRINT"[DOWNJERROR ON LOAD.

[2 SPACESjTRY AGAIN.{DOWN}

":IFDV=1THEN800 irem 172

880 OPEN15,8,15:INPUT#15,E1$,E

2$jPRINTE1$;E2?:CLOSE15:GO

TO800 :rem 102

1000 REM BUZZER jrem 135

1001 POKE54296,15:POKE54277,45
:POKE54278,165 :rem 207

1002 POKE54276,33:POKE 54273,6

:POKE54272,5 :rem 42

1003 FORT=1TO200:NEXT:POKE5427
6,32:POKE54273,0:POKE5427

2,0:RETURN :rem 202

2000 REM BELL SOUND :rem 78

2001 POKE54296,15:POKE54277,0:

POKE54278,247 ;rem 152

2002 POKE 54276,17:POKE54273,4

0:POKE54272,0 :rem 86

2003 FORT=1TO100:NEXT:POKE5427
6,16:RETURN :rem 57

3000 PRINTC$;"(RVS}NOT ZERO PA
GE OR ROM":GOTO1000

:rem 89
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CONVERSE WITH

YOUR COMPUTER
AT LAST! A FULL IMPLEMENTATION o! the original ELIZA program

is new available 10 run on your personal computer1

Created at MIT in 1966. ELIZA has become the world's most

celebrated artificial intelligence demonstration program ELIZA is a

non-fliteclive psychotherapist who analyzes each statement as you
type it in and then responds wilh her own comment or Question—and

her remarks are often amazingly appropriate!

Designed to run on a large mainlrame, ELIZA fias never belore been

available to personal computer users except in greally stripped down

versions lacking the sophisticalion which made the original program

so fascinating.

Now.ournewpersonal computer veisionpossessmgthe FULL power

and range ol expression of the original is being offered al the

introductory price of onl) $45 And 10 let you dm) oji now she does it

(or teach her 10 do more) we have included the complete SOURCE

PROGRAM (written in BASIC) al no eiira cost

Older your copy of ELIZA today and you'll never again wonder how to

respond when you hear someone say. "Okay, let's see what this

computer of yours can actually do1"

READ WHAT THE EXPERTS SAY ABOUT OUR VERSION OF ELIZA:

"Much more than a mere game You'll be impressed wilh ELIZA A

convincing demonslraiionol Artificial Intelligence."

-PC MAGAZINE

"Delightful entertainment.. An idea! medium lor showing off your

syslem.11 -UICR0C0UPU7ING MAGAZINE

"ELIZA is an asiounding piece ol software... A fascinating program to

use and study." -BARONS MICROCOMPUTER REPORTS

"ELIZA is a g real way to ml rod uce your friends to computers... A very

lunny party game." -PETER A. UcWIiUAMS

"ELIZA is an exceptional program, one that's fun to use. snows off

your machine, and has greal historical inleresl."

-POPULAR COMPUTING MAGAZINE

"Triii version of ELIZA is the best we have seen As a party game, it is

unmatched" -HOME APPLICATIONS FOR THE C-64

ELIZA IS AVAILABLE IN THE FOLLOWING FORMATS:

■ ISM PC, PCjr., PC-XT and all compalibles.

• All Apple II computers (II. II Plus, lie, lie)

• Apple Macintosh {Microsoft BASIC required}

■ Commodore 64 (specify disk or cassene)

•5Vi inch or a inch disk tor all CP/M systems

All versions are $45 and include a sn page users manual.

Please add 12.00 shipping and handling to all orders

(California residents please add d-. sales lai)

ARTIFICIAL INTELLIGENCE RESEARCH GROUP
North La Jolla Avenue, Dept M

Los Angeles. CA 90046

213)656-7368 (213)654-2214

MC VISA and checks accepted

460 GETA$ : IFA$>" " THENPRINT : PRJ 
NT : GOT0310 :rem 25 

470 NEXTK:PRINTCHRS(20); : NEXTI 
:PRINT : PRINT : GOT0310 

: rem 50 
480 IFN<0 THEN PRINT : GOT03 10 

: rem 168 
490 A(J)=N : NEXTJ : rem 199 
500 CKSUM=AD- INT (AO / 256)*256 : F 

ORI= l T06 : CKSUM=(CKSUM+A(I) 
)AND25 S :NEXT :rem 200 

51~ PRINTCHR${18);: GOSUB570 :PR 
INTCHR$(146) ; :rem 94 

511 IFN= - lTHENA=6 : GOT031S 
: rem 254 

5 1 5 PRI NTCH R$ (20) d FN=CKSUr<THE 
N530 : rem 122 

520 PRINT : PRINT"LINE ENTERED W 
RONG : RE- ENTER":PRINT : GOS 
UB1000 :GOT0310 :rem L76 

530 GOSUB2000 :rem 218 
540 FORI=lT06 , POKEAo+I - 1 , A(I) , 

NEXT : POKE54272 . 0 :POKE54273 
, 0 :rem 227 

550 AD=AD+6 : IF AD<E THEN 310 
: rem 212 

560 GOTO 710 : rem 108 
570 N=0 :Z c 0 : rem 88 
580 PRINT " 8£3" ; : rem B1 
581 GETA$ :IFA$="" THEN581 

: rem 95 
582 AV=_(A$=hM h )_2*(A$=" .")_3* 

(A$= ".")-4"( A$="J") - 5 "( A$= 
"K") - 6*(A$= "L") :rem 41 

583 AV=AV- 7*(A$= " U") - S*(A$="I" 
) -." (A$="O") dFA$="H "THENA 
$= "0" : rem 134 

584 IFAV>0THENA$=CHR$(48+AV) 
: r em 134 

585 PRINTCHR$(20), ' A~ASC(A$),I 
FA=130RA=440RA= 32THEN67~ 

: rem 229 
590 IFA>128TBENN=-A : RETURN 

: rem 137 
600 IFA<>20 THEN 630 :rem 10 
610 GOSUB690 : I FI=1AND'r=44TH t;NN 

=-1, PRINT" i 0"'· ) (LEFT) 
(LEFT J"; :GOTo 690 : r em 6 2 

620 GOT0570 : rem 109 
630 IFA<480HA>57THEN580 

: r em 105 
6 40 ~RINTA$; : N=N* 10+A-48 

:rem 106 
650 IFN>255 THEN A=20:GOSUBle~ 

0:GOT0600 : rem 229 
660 Z=Z+1 :I FZ< 3 THEN5 80 :rem 71 
670 IFZ=0THENGOSUB100~ : GOT0570 

: rem 114 
68e PRINT" ." ;: RETURN : rem 240 
690 S%=PEEK(209)+256"PEEK(210) 

+PEEK(211) :rem 149 
691 FORI= l T03:T=PEEK(S%-I) 

: rem 67 
695 I FT< > 44ANDT< > 58TBENPOKES%-

1 . 32 : NEXT :rem 205 
700 PRINTLEFT$( "( 3 LEFT) ", I -1) 

; : RETURN : rem 7 
710 PRINT"{CLR} {RVS)*·· SAVE * 

**{ 3 DOWN} " : rem 236 
715 PRINT " (2 OOIINJ( PRESS (RVS) 

RETURN(OFF] ALONE TO CANeE 
L SAVE) ( OOWN) " : r em 106 

720 F$= "",INPUT"( OOWN ) FILENAM 
E" ; F$ :IFF$=" "THENP RINT : PRI 
NT : GOT0310 :rem 71 

73" PRINT ,PRINT "(2 oowNl!RVS)T 
(OFF)APE OR (RVS)o(OFF) I SK 

(T/ o) " - ,rem 228 
740 GETA$-;-IFA$<>"T"ANDA$<>"DhT 

HEN740 : rem 36 
7 50 DV=1- 7*(A$=" D" ):IFDV=8THEN 

F$="0: "+F$ :OPENI5, 8 , 15 , "S" 
+ F$ : CLOSE1 5 : rem 212 

760 T$=F$ : ZK=PEEK(53)+2 5 6*PEEK 
(54)-LEN(T$),POKE782,ZK/ 25 
6 :rem 3 

762 POKE781,ZK- PEEK(782)*256:P 
OKE780 , LEN(T$),SYS65469 

:rem 109 
763 POKE780 , 1 : POKE781 , DV:POKE7 

82, 1:SYS65466 :rem 69 
765 K=S:POKE254 . K/ 256:POKE253 , 

K- PEEK(254) *256 : POKE780 , 25 
3 :rem 17 

766 K=E+1 : POKE782 . K/ 256 : POKE78 
},K-PEEK(782)·2 56 : SYS65496 

: r e m 235 
770 IF(PEEK(783)ANo1)OR(l91ANo 

ST)THt;N780 : rem 111 
775 PRINT"(OOWN)oONE . (OOIIN) ", G 

OT0310 - :re m 11 3 
780 PRlNT" {OO WN}ERROR ON SAVE. 

(2 SPACES)TRY AGAIN. ",IFoV 
=lTHEN720 - :rem 1 71 

781 OPEN1 5 , 8 , 15 : INPUT'1 5 ,El$ , E 
2$:PRINTEl$;E2$:CLOSE15:GO 
T0720 : rem 103 

790 PRINT"{CLR}{RVS}· ... • LOAD * 
.... {2 DOWN}" : rem 212 

795 PRINT " (2 OOIlNJ(PRESS (RVS) 
RE'rURN{OFF} ALON!:: TO CANC!:: 
L LOAD )" : rem 82 

t3~0 F$="": INPU'l'" {2 OOHN J l-'ILEN 
AME"; F$ : IFF$=" " THE NPRINT:G 
OT0 310 :rem 144 

810 PRINT , PRINT"(2 OOIINJ(RVS)T 
(OF F )APE OR (RVS)O(OFF)ISK 

( 'r/ O)" - , rem 227 
820 GETA$-;-IFA$<>"T"ANDA$o"D"T 

HEN820 : rem 34 
830 OV=1 - 7" (A$= " o"), I FoV=8THEN 

F$="0 :"+F$ :re m 157 
840 T$=F$:ZK=PEEK(53)+256*PEEK 

(54)-LEN(T$ ),POKE782 , ZK / 2 5 
6 : r em 2 

841 POKE761 , ZK- PEEK(782)*256:P 
OKE780,LEN(T$),SYS65469 

: rem 107 
845 POKE780,1 :POKE781, DV : POKE7 

82,1 : SYS65466 :rem 70 
850 POKE780,0:SYS65493 : rem 11 
860 IF(PEEK(783)ANo1)OR(191ANo 

ST )THEN870 : rem III 
865 PRINT " (OOWN)EONE . " ,GOT0310 

: rem 96 
870 PRINT"( OOWN)ERROR ON LOAD. 

(2 SPACES)TRY AGAIN . (DoWN) 
": I FDV:o: 1 THEN800 : rem 172 

880 OPEN15 , 8 , 15'INPUTI15 , E1~ ,E 
2$ , PRI NTE1$ ,E2$ , CLOSE 15 , GO 
T0800 : r em 102 

1000 REM BUZZER :rem 135 
1001 POKE54296 .1 5:POKE54277 . 45 

: POKE54278 ,165 : rem 207 
1002 POKE54276 , 33 : POKE 54273 , 6 

:POKE54272,5 : rem 42 
1003 FORT=lT0200:NEXT : POKE5427 

6,32 : POKE54 273,0:POKE5427 
2,0:RETURN :rem 202 

2000 REM BELL SOUND :rem 78 
2001 POKE54296 ,1 5 , POKE54277,0, 

POKE54278 . 247 :rem 1 52 
2002 POKE 54276 .17:POKE54273,4 

0:POKE54272 , 0 :rem 86 
2003 FORT=lT0100:NEXT:POKE5427 

6 , 16:RETURN :rem 57 
3000 PRINTC$, " (RVS)NOT ZERO PA 

GE OR ROM":GOT01000 
: r em 89 

@ 
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CONVERSE WITH 
YOUR COMPUTER , 

AT usn A FUll lloIPlUI EN TATJOH 01 the original EUZA program 
Is now IVl il ,bl'to run on ~our personal computtrl 
Cruted " MIT in t966. EL IZA hn become the world' , mOi l 
cel,brated ertrlicit1In,,!I!II,nc. demonstration prGgflm. EUZA II a 
non·dlrectl~e pl1chotherapls! who analyzes nell ",t,m,nl" you 
typ. lt In and then ',spond. WIlli her own comment or qUeillon-and 
her remarks are Oltan am.ulngly appropri al ,! 
Designed to .un on , I"g' mainham •. EUZA has n,ver belare been 
available 10 person, l computer users except in greally stripped down 
vI/sIDnt laek,ng the sophistication which made III. original prOll'lm 
,ol.sclnabng. 
Now. our new personal compute, version posseu,"!! the FULL POWfI 
and flnge 01 I J pfllllon 01 the origInal II being onered II till! 
rnlloduClory pnce olonly U S And to I.tyou londoul how 'he dOH it 
(or leach her to do mo •• ) we hive included the compl~. SOURCE 
PROGRAM (wllnen in BASIC,et no u lra cmt. 
Old,r your copy 01 eUZA today and you·U nev., Igaln wonder how 10 
respond when yo u hear someone say. ··Okay. leI', see whit th is 
computer 01 yours can aC1ul lly do!" 

READ WHAT THE EXPER TS SAY ABOUT OUR VERStOH OF ELIZA: 
·'t.l uch more tnln a mer. ~.me .. You'll be Impressed with ELIZA ... A 
convincing demonsll.tion ot Artilicilllnlellr~ence.M 

-PC MAGAZINE 

;~~~~!tu' en tertainmenl • A~~r~~~~~~J;I~~h~~~11~2ru, 

:~~di~~u~~~!Oundin!:~~~.~~7~~~c.t~~~~~~I~J::,~:;m 10 

"EUZA is a great way to introduce you. Iriends tocomputer • ... A very 
lunn), p.rtygame." -PETER A. McWILLIA MS 
"EUZA is In exception.1 progllm. one lIla!"s I~n to u.e, .hows oft 
your machlne . • nd has glut hlSloriCII interl!"St.~ 

-POPULAR COMPUTING MAGAZINE 

:~~: t~e~:~~.~ 01 ELIZA ('~~8:,~ ~PP~Z ~1~~t:~~a;~Eg~~~ it Is 
ELIZA IS AVAILABLE IN THE FOLLOWING FORMATS: 

'IBM PC. PC]r. PC-XT and aU compatibles. 
• All Apple II computers (11. II Plus. lie. lie) 
• Apple Mlclntosh (Mlc,o$()ft BASIC required) 
• Commodore 5~ (speclly disk 01 ClSHItI) 
• 5'" inch ",I inch dIU lor I II CP/ M systems 

All versions Ire $4Slnd inetude ' "X pl~eusel1 """nUll 
PleaHldd S2.00.lIlppfng .nd h. ndhng 'D III orders 

lCalllolnl' lesident. pleu e add 5\1,,, sale. til' 
AATIFICIAllNTElllGENCE RESEARCH GROUP 

== ~21NorthLaJolJaAvenue. DeplM II 
LOI Angeles. CA ~OO'6 

(2t3)656·7368 (2t3)654-2214 
MC. VISA and checks accepted 
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Copy Atari 400/SOO/XL Series Cartridee* to Disk
and run them from a Menu

ATARI CARTRIDGE-TO-DISK COPY SYSTEM $69.95
Supercort lots you CODY-fWcanriOgotoi Iha Atari 4O0/8OCXL Scries to diskette, and itimeottB'tun it

rather ihnn swapping cartndgu in and out of your computer. Each cartridge copied bv Supeicarr func
tions etacffy tike the ottginal. Suparcqrt includes.

■ DISKETTE with:
COPY PBOGHAM - Cop-«i iho cartridge 10 a d«k«t» iuo to 9 csrrmlB«s will fit on or* dsk.)
MENU PROGRAM - AutomaticaUy runs and doolsys a menu prompting user lor a ONE

keystroke stfect'on °( 8"y cSrt'idBe on the disk.
• CARTRIDGE:

'Tricks" the computer into thinking that ihfl original "copy protected" cartridge has been

inserted.
To date there have been no problems duplicating and running all of the protected cartridges that we

know of. However. FRONTRUNNER cannot guarantee the operation ol all future cartridges. Supercan is

user-friendly and simple to use and requires no modifications of your hardware. PIRATES TAKE NOTE:

SUPERCART is noi intended for illeeol copying and/or distnbution of cooynghled software . .Sorry!!!
SYSTEM REQUIREMENTS:

Atari 400/800 or XL 5e-ies Compute' / 48K f.'r-norv I One Dak Drive

Agitable al your computer siore or direct from FRCWTRUNNER. DEALER INQUIRIES ENCOURAGED
TOLL FREE ORDER LINE: (34 Mrs i 1-«00-M&478u7ln Nevada or for questions Call. 1702) 7S6-4600

Personal chocks allow 2-3 weeks to dear. MIC and VISA accepted.

Include S3.60 IS 7.50 Foreign orders I for shipping.

FRONTRUNNER COMPUTER INDUSTRIES

316 California Ave.. Suite *712. Reno, Nevada 89509 - (702) 786-4600
Others Make Claims. SUPERCART mates copies!'!

To receive additional

information from

advertisers in this issue,

use the handy reader

service cards in the

back of the magazine.

PARTS / SERVICE FOR ATARI*COMPUTERS
Flat Service Rates Below Include Parts & Labor, 60-Day Warranty

800 Computer Repair

850 interlace Repair

600XL Computer Repair.

1200XL Computer Repair

$49.50 810 Disk Drive Repair (79.50

S49.50 8D0XL Computer Repair 149.50
149.50 1050 Disk Drive Repair JB5.0Q

S49.5D BOO Keyboard Repair J35.O0

Above units repaired or exchanged with rebuildaUe exchange. Include $7.00 return shipping and

insurance,

INTEGRATED CIRCUITS

GTIAChip -C0146D5

upgrade wild instructions . . Ill .50

10K Rev. B OS Upgrade - lor 400/800

3 Chip ROM set with instructions . SID.00

CD12294 J8 50

CO12296 S950

C0M795 SB.50

C014B06 S9.50

C01D745 UDDO

C010750 J9 50

MODULES/CIRCUIT BOARDS

complsto with IC's

16KRAM Memory Module - CXB53 S15.00

800 lOKRev BOS Module . $15 00

8OOMO0 CPU Board with GTIA .... 11950

800 Mam Board ... $24.50

400 Mam Board $20 00
800 Power Supply Board $10.50

SiODaia Separator Board

upgrade with instructions ... $25 00

810 Side Board *(oSep 41771 .. $43.50

810 Rear Power Board $25.00

810 Analog Board $16 00
610 Rear Board/Analog Board Uprjraoe

with 10 pin lumper

and instructions $37.50

BOO OK Board Set $65 00
810floaidSet $9950

800 48K Board Set $79 50

BARE BOARDS

With parts lists

850 HTERFACE BOARD $16.50
Build your awn interface!!

810 Analog Board $3.50

810 Rear Board S5.00

DISK DRIVES, Etc.
B10 CutiMi Ditk Drivi S145.D0

B50 Custom bilffteet $79.90

Replacement 810 Drive Mecn $70.00

Replacement transformer tor B00M00.

810.1050.1200XL, 1020... $15.00

800XU600XI. 130XE

Power Supply 125 00
SAMS Service Manual

(or 800M00 or 8O0XL $19.95

DeRe Alan $12.50

inside Atari Basic - $6.50

SOFTWARE
Basic Cartridge $15.00
Editor/Assembler $15.00

Q'Ben Cartridge $12.50
Popeye Cartridge $12 50
Kmdercomp Can SID 00
Buck Rogers Carl $7.50

Jumto Jet Pilot $10 00

Crosstire Cart $5.00
Criictten CanruJge $500

AMERICAN TV — 415 - 352-3787
Mall Order and Repair 15338 Inverness St., San Lsandro, CA 94579

Retail Store 1988 Washington Avenue. San Leandro, CA 94577

Terms We accept money orders, personal checks or COD s - VISA. MasterCard okay on
orders over $20.00 . No personal Checks on COO.

Shipping S* 00 shipping and handing on orders undei $150 00 Add $2 00 tor COO. orders.

California residents include 6'/i% saws tax Overseas shipping extra.

Prices subject to change without notice. We reserve me nghi to limit ouantmes Sales limned to
stock on nanfl Foretgri shipping extra

Much morel

Sent SASE tor free prica list. 'Atari is a registered trarlemarH ol Atari Core

CAPUTE!
Modifications or Corrections

To Previous Articles

Commodore 64 Disk Commander

This program from the September issue (p. 80) has a

bug in the DOPEN command. Do not use DOPEN until

you correct the problem. If you disassemble the relo

cated "Disk Commander" code, you'll notice the in

struction CMP $062D,X at location $A797 in the

DOPEN routine. The instruction should be CMP

$026D,X. This portion of the routine is intended to

assign a unique secondary address to each opened file,

but the bug causes all files to be opened with the same

secondary address. If you never DOPEN more than

one file at a time, there's no problem. However, multi

ple DOPENs lead to improperly closed files, which are

denoted in the disk directory by an asterisk next to the

filename. If you see any of these so-called poison files

on your disk, you should remove them with the VALI

DATE command (OPEN l,8,15,"V0:" :CLOSE 1), not

the SCRATCH command.

To fix "Disk Commander," first enter POKE

44,20:POKE 5120,0:NEW to reconfigure memory, then

load and run "MLX". Use the MLX Load command

(SHIFT-L) to load your existing version of Disk Com

mander. Next, use the New Address command

(SHIFT-N) to move to line 3591, then enter the follow

ing new data:

3591 :048,007,221,109,002,240,122

Now press SHIFT-S to call the MLX Save feature

and save a copy of the corrected program.

Our thanks to reader Franz Paulsen for uncover

ing this bug.

Atari Animation With P/M Graphics, Part 2

Part of line 90 is missing in the program example in the

first column on page 102 of this article from the

October issue. It should read as follows:

KB 90 FOR X = PMBASE+1024 TO PMBASE + 2048:

POKE X,0:NEXT X

The Last Warrior

A number of readers have had difficulties with line 480

in the IBM version of this game program from the

September issue (p. 54). The first character within

quotes in that line is the lowercase letter 1, not the

numeral 1. The two characters do have a similar ap

pearance in the listing, but 164 is not a reasonable

parameter for a PLAY statement, while 164 is. ©
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ATARI CARTRIOGE-TO-OISK COPY SYSTEM $69.95 
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~CAPUTE!~ 
Modifications or Corrections 

To Previous Articles 

Commodore 64 Disk Commander 
This program from the September issue (p. 80) has a 
bug in the DOPEN command. Do 1I0t use DOPEN until 
you correct the problem. If you disassemble the relo­
cated " Disk Commander" code, you'll notice the in­
struction CMP $062D,X at location $A797 in the 
DOPEN routine. The instruction should be CMP 
$026D,X. This portion of the routine is intended to 
assign a unique secondary address to each opened file, 
but the bug causes all fil es to be opened with the same 
secondary address. 1£ you never DOPEN more than 
one file at a time, there 's no problem. However, multi­
ple DOPENs lead to improperly closed files, which are 
denoted in the disk directory by an asterisk next to the 
filename. 1£ you see any of these so-called poison fil es 
on your disk, you should remove them with the VALl­
DATE command (OPEN 1,8,15,"VO:" :CLOSE 1), not 
the SCRATCH command. 

To fix "Disk Commander," first enter POKE 
44,20:POKE 5120,0:NEW to reconfigure memory, then 
load and run " MLX". Use the MLX Load command 
(SHIFT-L) to load your existing version of Disk Com­
mander. Next, use the New Address command 
(SHIFT-N) to move to line 3591, then enter the follow­
ing new data: 

3591 :048,007.221,109,002,240. 122 

Now press SHIFT-S to call the MLX Save feature 
and save a copy of the corrected program. 

Our thanks to reader Franz Paulsen for uncover­
ing this bug. 

Atarl Animation With PjM Graphics, Part 2 
Part of line 90 is missing in the program example in the 
first column on page 102 of this article from the 
October issue. It should read as follows: 

He q ~ FOR X=PMBASE+l~24 TO PMBASE+2048: 
POKE X,0:NEXT X 

The Last Warrior 
A number of readers have had difficulties with line 480 
in the IBM version of this game program from the 
September issue (p. 54). The first character within 
quotes in that line is the lowercase letter 1, /lot the 
numeral 1. The two characters do have a similar ap­
pearance in the listing, but 164 is not a reasonable 
parameter for a PLAY statement, while 164 is. @ 



News & Products

Word Processor For IBM

Professional Software has introduced

Write 'n Spell, a SI49 word processor

which contains an integrated 90,000-

word dictionary that checks and cor

rects spelling. In addition to standard

features found in most sophisticated

word processors, Write 'n Spell also con

tains built-in mail-merge, graphing,

and simultaneous typing-while-printing

capabilities. The program will merge

with Lotus 1-2-3, pfs:File, Multiplan, and

many other popular application pro

grams. The word processor also has

pull-down HELP and OPTION

windows.

Write 'n Spell is available for the

IBM PC, PCjr, AT, and compatible

computers.

Professional Software, Inc., 51

Fremont Street, Needham, MA 02194.

Circle Reader Service Number 220.

World War II Air War

Strategic Studies Group (SSG), creators

of Reach for the Stars and Carriers at War

strategy games, has released Europe

Ablaze: The Air War Over England and

Germany 1939-1945. This historical sim

ulation contains three major scenarios,

selected from the various phases of the

air war, and also a game design kit that

lets you create your own scenarios. Ma

jor bombing missions are planned twice

each day, and players are required to

select targets, plot course and speed,

determine H-hour, and allocate squad

rons. Fighter aircraft patrol and inter

cept in response to ground and radar

sightings.

Europe Ablaze is available for Apple

H-series computers (with 64K RAM)

and for the Commodore 64, at a sug

gested retail price of $50.

Strategic Studies Group, 1747

Orleans Court, Walnut Creek, CA 94598.

Circle Reader Service Number 221.

Apple II Spreadsheet

Mouse Calc, a mouse-controlled spread

sheet for the Apple He and 128K Apple

He, has been announced by Interna

tional Solutions, Inc. The program in

cludes integrated graphics, mouse-

operated editing and selecting

techniques, pull-down menus, and

color display. Mouse Calc is the first in a

series of application programs from In

ternational Solutions.

Users can perform 24 of the most

commonly used arithmetic, logical,

search, and other spreadsheet functions

with Mouse Calc. The program provides

rounding and logical functions such as

AND/OR and TRUE/FALSE. Mouse

Calc can merge two or more files, and it

can read files created with VisiCalc,

AppleWorks, and other programs using

the DIF format.

The program requires a mouse

controller, such as the AppleMouse II,

and a second disk drive is recommend

ed. Suggested retail is $149.95, and in

cludes a 90-day warranty.

International Solutions, Inc., 910

West Maude Avenue, Sunnyvale, CA

94086.

Circle Reader Service Number 222.

Educational, Entertainment Programs

Among the software titles recently in

troduced by CBS Software are several

educational and entertainment pro

grams, included are The Body in Focus, a

self-paced color-graphics human anat

omy program for the Apple II +, He, Ik,

Commodore 64, and IBM PC (S39.95

each); Success with Math, a series of

math tutorials for ages 6 through 18 for

the Apple 1I + , lie, lie, Commodore 64,

and IBM PC/PCjr ($24.95 each); Suc

cess with Algebra, a similar series cover

ing algebra for grades 7-12 for the

Apple II series, Commodore 64, and

IBM ($34.95); and Quink, a game of

pattern recognition and knowledge for

ages ten and older, for the Apple II

series, 64, and IBM PC/PCjr ($34.95).

CBS Software, One Fawcett Place,

Greenwich, CT 06836.

Circle Reader Service Number 223.

64 Bulletin Board

Bozart Co. has introduced two telecom

munications packages for the Commo

dore 64: Bozboard, a full-featured

bulletin board program, and Boztenn,

an all-purpose terminal program. Boz

board is set to run with one or two 1541

disk drives or the MSD SD-2 dual drive.

It is compatible with the Commodore

1650 Automodem and also with the

Westridge 6420, TeleLearning, Mitey

Mo, and HES II modems. The system

requires a printer.

With Bozboard ($40), you have a

choice of eight subboards, public mes

sages, electronic mail, uploading,

downloading, and a magazine feature

which allows the system operator (sysop)

to publish a color/graphics electronic

magazine on the BBS. The program

transfers files using the standard

XMODEM protocol and its own Bozart

protocol. The Bozart protocol is capable

of transferring high-resolution graphics

and allows the bulletin board user to

view the graphics screen as it is

downloaded.

Bozterm ($20) offers the user the

option of automatic dialing or manual

dialing. Seven of the function keys can

be defined to automatically transmit

any 80-character message, read the disk

directory, upload buffer contents, cap

ture incoming data to the buffer, print it

to the screen or a printer, or save it to

disk as an edited or unedited file.

Bozart Co., 7818 Sumtnerfield Road,

Summerfield, NC 27358.

Circle Reader Service Number 224.

Atari Interface

Integrated Computer Equipment Com

pany (ICECO) has introduced the ICE-

PIC (ICE's Parallel Interface

Converter), a printer interface for Atari

computers which also includes graphics

software drivers,

The ICEPIC converts parallel-

interface (Centronics-compatible)

printers to a joystick interface (joystick

port 2 or 4) which can be used by Atari

400/800 and XL computers with no

hardware modifications. The ICEPIC

requires no 850 Interface Module, no

cable, and no external power supply.

The software supports any printer in

text mode and provides graphic func

tions for Epson or Okidata 92/93

graphics compatible printers. The ICE

PIC works with most Atari programs,

such as most BASIC programs, Atari-

Writer, Letter Perfect, B/GRAPH, Koala

Micro Illustrator, and AtariArtist. Sever

al utility programs are included with
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Word Processor For IBM 
Professional Software has introduced 
Write '11 Spell , a $149 word processor 
which contains an integrated 90,000-
word dictionary that checks and cor­
rects spelling. In addition to standa rd 
features found in most sophisticated 
word processors, Write '/I ~pell also con­
tains built-in mail-merge, graphing, 
and simultaneous typing-while-printing 
capabilities. The program will merge 
with Lotus 1-2-3, pfs:File, MIl/tipIall , and 
many other popular application pro­
grams. The word processor also has 
pull-down HE LP and OPTION 
windows. 

Write ' 1/ Spe ll is available for the 
IBM PC, PCjr, AT, and compatible 
computers. 

Profess ional Software, IIIC. , 51 
Fremont Street, Needham, MA 02194. 
Circle Reader Service N umber 220. 

World War II Air War 
Strategic Studies Group (SSG), creators 
of Reach for the Stars and Carriers at War 
strategy games, has released Ellrope 
Ablaze: The Air War Over Eng/a1ld arid 
Germany 1939-1945. This his torical sim­
ulation contains three major scenarios, 
selected fro m the various phases of the 
air war, and also a game design kit that 
lets you create your own scenarios. Ma­
jor bombing missions are planned twice 
each day, and players are required to 
se lect ta rgets, plot course and speed, 
determine H-hour, and alloca te squad­
rons. Fighter aircraft patrol and inter­
cept in response to ground and radar 
sightings. 

Europe Ablaze is available for Apple 
II -series computers (with 64K RAM) 
and for the Commodore 64, at a sug­
gested retail price of $50. 

Strat eg ic Studies Group, 1747 
Orleans COllrt, Walrlilt Creek, CA 94598. 
Circle Reader Service Number 221. 

Apple II Spreadsheet 
MOllse Calc, a mouse-controlled spread­
sheet for the Apple lie and 128K Apple 
lIe, has been announced by In terna­
tional Solu tions, Inc. The program in­
cludes integrated graphics, mouse­
operated edit ing and selecting 

techniques, pull-down menus, and 
color display. Mouse Cafc is the first in a 
series of application programs from In­
ternational Solutions. 

Users can perform 24 of the mos t 
commonly used arithme tic, logical, 
search, and other spreadsheet functions 
with Mouse Cafc. The program provides 
rounding and logical functions such as 
AND/ OR and TRUE/ FALSE. Mouse 
Calc can merge two or more files, and it 
can read files created with VisiCafc, 
AppleWorks, and other programs using 
the DfF format. 

The program requires a mouse 
controller, such as the AppleMouse n, 
and a second disk drive is recommend­
ed. Suggested retail is $149.95, and in­
cludes a 90-day warranty. 

I11tematiollaf SOflltiolls, 111[" 910 
West Maude Avenue, SlIllllyvale, CA 
94086. 
Circle Reader Service Number 222. 

Educational, Entertainment Programs 
Among the software titles recently in­
troduced by CBS Software are several 
educational and entertainment pro­
grams. Included are The Body ill Focus, a 
self-paced color-graphics human anat­
omy program for the Apple II +, lie, lie, 
Commodore 64, and IBM PC (539.95 
each); Success with Math, a series of 
math tutorials for ages 6 through 18 for 
the Apple 11 +, lie, lie, Commodore 64, 
and IBM PC/ PCjr ($ 24.95 each); SIIC­

cess with Algebra, a similar series cover~ 
ing algebra for grades 7-12 for the 
Apple II series, Commodore 64, and 
IBM ($34.95); and Qllillk, a game of 
pattern recognition and knowledge for 
ages ten and older, for the Apple II 
series, 64, and IBM PC/PCjr ($34.95). 

CBS Software, Olle Fawcett Place, 
Greenwich, CT 06836. 
Circle Reader Service Number 223. 

64 Bulletin Board 
Bozart Co. has introduced two telecom­
munications packages for the Commo­
dore 64: Bozboard, a full-featured 
bulletin board program, and Bozterm, 
an all-purpose terminal program. Boz­
board is set to run with one or two 1541 
disk drives or the MSD SD-2 dual drive. 

It is compatible with the Commodore 
1650 Automodem and also with the 
Westridge 6420, TeleLearning, Mitey 
Mo, and HES II modems. The system 
requires a printer. 

With Bozboard ($40), you have a 
choice of eight subboards, public mes­
sages, electronic mail , uploading, 
downloading, and a magazine feature 
which allows the system operator (sysop) 
to publish a color/graphics electronic 
magazine on the BBS . The program 
transfers files using the standard 
XMODEM protocol and its own Bozart 
protocol. The Bozart protocol is capable 
of transferring high-resolution graphics 
and allows the bulletin board user to 
view the graphics screen as it is 
downloaded. 

Bozterm ($20) offers the user the 
option of automatic dialing or manual 
dialing. Seven of the function keys can 
be defined to automatically transmit 
any SO-character message, read the disk 
directory, upload buffer contents, cap­
tu re incoming data to the buffer, print it 
to the screen or a printer, or save it to 
disk as an edited or unedited file. 

Bozart Co., 7818 Summerfield Road, 
SlImmerfield, NC 27358. 
Circle Rea der Service Number 224. 

Atari Interface 
Integrated Computer Equipment Com­
pany (ICECO) has in troduced the ICE­
PIC (ICE 's Para ll el In terface 
Converter), a printer interface for Atari 
computers which also includes graphics 
software drivers. 

Th e ICE PIC converts parallel­
in terf ace (Cen tron ics -com pa ti hIe) 
printers to a joystick interface (joystick 
port 2 or 4) which can be used by Atari 
400/800 and XL computers with no 
hardware modifications. The ICEriC 
requires no 850 Interface Module, no 
cable, and no external power supply. 
The software supports any printer in 
text mode and provides graphic func­
tions for Epson or Okidata 92/ 93 
graphics compatible printers . The ICE­
PIC works with most Atari programs, 
such as most BASIC programs, Atari­
Writer, Letter Perfec t, B/ GRAPH, Koala 
Micro Illustrator, and AtariArtist. Sever­
al utility programs are included with 
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the software, including a diagnostic

checkout program, a warm reboot pro

gram, and a MicroPainter file display

program.

Suggested retail is $49.95 for the

interface, software, and manual. There

is a 30-day money back guarantee, a

90-day replacement warranty, and a

lifetime $19 repair/replacement policy.

Integrated Computer Equipment

Company, 8507 Natural Bridge Road, St.

Louis, MO 63121.

Circle Reader Service Number 225.

64, Apple Karate

Data East has converted its arcade ac

tion game, Karate Champ, to a new com

puter version for the Commodore 64

and Apple II series. The $29.95 game

features two-player and player-versus-

computer modes as you guide your ka

rate fighter through successive

matches. Using the joystick, you can

make your fighter lunge, kick, spin,

somersault, reverse-punch, and block.

Data East USA, Inc., 470 Gianni

Street, Santa Clara, CA 95054.

Circle Reader Service Number 226.

Pascal For 64 & 128

A complete Pascal development system

for the Commodore 64 and 128 has

been released by Abacus Software. Su

per Pascal includes an extensive compil

er, a source file editor, an integrated

assembler, and a comprehensive utility

package for file and disk management.

Also included are a handbook with

more than 200 pages and a systems

disk. Suggested retail price is $59.95.

Abacus Software, 2201 Kalamazoo

SE, P.O. Box 7211, Grand Rapids, MI

49510.

Circle Reader Service Number 227.

New From Epson

Epson has developed several new

printers for home users. Among these

are the DX-10 ($399), a daisywheel

printer which prints at ten characters

per second (cps); and the DX-20 ($499),

a daisywheel with a IK byte print buff

er, 20 characters-per-second (cps) print

speed, and a Diablo All Purpose Inter

face (RS-232C, IEEE-488, and parallel).

Also new from Epson is the Spec

trum LX-90, a dot-matrix printer with

draft and near-letter-quality (NLQ)

modes. It comes with a printer interface

cartridge that makes it ready for use

with the IBM PC, PCjr, or Apple lie.

Draft copy is printed at 100 cps; NLQ at

16 cps. The Spectrum LX-90 retails for

$389.

Comrex, a division of Epson, has

released the CR-128 intelligent printer

buffer. Features include 128K buffer

memory and built-in serial-to-serial,

serial-to-parallel, parallel-to-parallel,

and parallel-to-serial interfaces. Sug

gested retail is $299. Another new

Comrex product is the CR-700 series of

bidirectional A-B switch boxes, which

simplify connections to the computer

and eliminate the need to swap cables

when changing peripherals. The switch

boxes retail for $39.95.

Epson America, 2780 Lomita Blvd.,

Torrance, CA 90505.

Circle Reader Service Number 228.

World War II Combat Game

Under Fire, from Avalon Hill, combines

the depth of a war game simulation

with the colorful graphics of an arcade

game. Authentic armies, weapons, and

maps from World War II add to the

game's realism. Different maps and sce

narios are included on disk; players can

also create their own.

A sample screen from Avalon Hill's Under

Fire strategy game.

Under Fire is available for the

Apple II series. A joystick is optional for

the Apple He and lie, but required for

the 11+. Suggested retail price is

$59.95.

Avalon Hill Game Company, 4517

Hartford Rd., Baltimore, MD 21214.

Circle Reader Service Number 229.

TI Disk Organizer

TI programs can be organized on a

single disk with Disk Data Base from

Asgard Software. The program lets you

sort and print a catalog by either disk

name or filename, to print it out unsort-

ed, or to selectively print out all entries

that contain a certain string. The catalog

can also be broken up into blocks of 250

entries for easy management.

Data files can be converted from

the Master Disk File to the Disk Data

Base format. Also featured are numer

ous prompts and an online dictionary of

terms. Disk Data Base requires Extended

BASIC, a 32K memory expansion unit,

and a disk drive and controller. A print

er and second disk drive are recom

mended. Price: $15.

Asgard Software, P.O. Box 10306,

Rockville, MD 20850.

Circle Reader Service Number 230.

Bulletin Board Directory

A new directory of computer bulletin

boards, called Plumbline, is now avail

able from the publishers of Plumb, a

newsletter about personal telecommu

nications. The directory lists over 1,000

bulletin boards available to the public.

Each entry includes a brief description

of the bulletin board, the type of com

puter it runs on, and its primary area of

interest.

Plumbline is included with a sub

scription to Plumb, $26.50; or can be

purchased separately for $8.

Plumb, P.O. Box 300, Harrods Creek,

KY 40027

Circle Reader Service Number 231.

Pascal Tutorial For Apple

Wiley Software's new Visible Pascal

uses graphics, word processing, and

music to teach the Pascal programming

language on Apple II computers. Pro

grams are displayed while they're being

created, at a speed controlled by the

programmer. The system has more

than 80 error messages for pointing out

mistakes. Users can create "produc

tions," with animated characters and a

soundtrack. The package also includes

56 sample programs that are ready to

run.

No prior computing knowledge is

needed. Visible Pascal runs on Apple II-

series computers with at least 64K

RAM. A joystick is recommended.

Wiley Professional Software, 605

Third Ave., New York, NY 10158.

Circle Reader Service Number 232.

Boolean Games

Sunburst has introduced High Wire Logic,

a game for teaching Boolean logic to

youngsters in grades 5 through 12. Two

sets of colored shapes appear on the

screen: one on a high wire and another

set that falls to the net below, Using the

logical functions AND, OR, AND-AND,

OR-OR, and EXCLUSIVE OR, students

earn points by writing rules to fit the

shapes on the high wire but not the

shapes in the net.

High Wire Logic is available for

Apple II computers with at least 48K

RAM; retail price is $59.

Sunburst Communications, Inc., 39

Washington Ave., Pleasantville, NY

10570.

Circle Reader Service Number 233.

Life/Time Manager

A new program from Psychometric
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the software, including a diagnostic 
checkout program, a warm reboot pro­
gram, and a MicroPainter file display 
program. 

Suggested retail is $49.95 for the 
interface, sofh.vare, and manual. There 
is a 3D-day money back guarantee, a 
90-day replacement warranty, and a 
lifetime $19 repair I replacement policy. 

Integrated Compu ter Equipment 
Company, 8507 Na tll ral Bridge Road, St. 
LOllis, MO 63121 . 
Circle Reader Service Number 225. 

64, Apple Karate 
Data East has converted its arcade ac­
tion game, Karate Champ, to a new com­
puter version for the Commodore 64 
and Apple II series. The $29.95 game 
features two-player and player-versus­
computer modes as you guide your ka­
rate fighter throu g h successive 
matches. Using the joystick, you can 
make your fighter lunge, kick, spin, 
somersault, reverse-punch, and block. 

Data East USA, 111 c., 470 Gialllli 
Street, Santa Clara, CA 95054. 
Circle Reader Service Number 226. 

Pascal For 64 & 128 
A complete Pascal development system 
for the Commodore 64 and 128 has 
been released by Abacus Software. Su­
per Pascal includes an extensive compil­
er, a source fil e editor, an integrated 
assembler, and a comprehensive utility 
package for file and disk management. 

Also included are a handbook with 
more than 200 pages and a systems 
disk. Suggested retail price is $59.95. 

AbaClis Software, 2201 Kalamazoo 
SE, P.O. Box 7211, Gralld Rapids, MI 
4951 0. 
Circle Reader Service Number 227. 

New From Epson 
Epson has developed several new 
printers for home users. Among these 
are the DX-IO ($399), a daisywheel 
printer which prints at ten characters 
per second (cps); and the DX-20 ($499), 
a daisywheel with a lK byte print buff­
er, 20 characters-per-second (cps) print 
speed, and a Diablo All Purpose Inter­
face (RS-232C, lEEE-488, and parallel). 

Also new from Epson is the Spec­
trum LX-90, a dot-matrix printer with 
draft and near-letter-quality (NLQ) 
modes. It comes with a printer interface ' 
cartridge that makes it ready for use 
with the IBM Pc' PCjr, or Apple IIc. 
Draft copy is printed at 100 cps; NLQ at 
16 cps. The Spectrum LX-90 retails for 
$389. 

Comrex, a division of Epson, has 
released the CR-128 intelligent printer 
buffer. Features include 128K buffer 
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memory and built-in serial-to-serial, 
serial-to-parallel , parallel-to-parallel, 
and parallel-to-serial interfaces. Sug­
gested retail is $299. Another new 
Comrex product is the CR-700 series of 
bidirectional A-B switch boxes, which 
simplify connections to the computer 
and eliminate the need to swap cables 
when changing peripherals. The switch 
boxes retail for $39.95. 

Epso1l America, 2780 Lomita Blvd., 
Torrance, CA 90505. 
Circle Reader Service Number 228. 

World War II Combat Game 
Un der Fire , from Avalon Hill, combines 
the depth of a war game simulation 
with the colorful graphics of an arcade 
game. Authentic armies, weapons, and 
maps from World War II add to the 
game's realism. Different maps and sce­
narios are included on disk; players can 
also create their own. 

A sample scree1l from Avaloll Hill 's Under 
Fire strategy game. 

Under Fire is available for the 
Apple II series. A joystick is optional for 
the Apple IIc and lIe, but required for 
the II +. Suggested retail price is 
$59.95. 

Avalon Hill Game Company, 4517 
Hartford Rd., Baltimore, MD 21214. 
Circle Reader Service Number 229. 

TI Disk Organizer 
TI programs can be organized on a 
single disk with Disk Data Base from 
Asgard Software. The program lets you 
sort and print a catalog by either disk 
name or filename, to print it out unsort­
ed, or to selectively print out all entries 
that contain a certain string. The catalog 
can also be broken up into blocks of 250 
entries for easy management. 

Data files can be converted from 
the Master Disk File to the Disk Data 
Base format. Also featured are numer­
ous prompts and an online dictionary of 
terms. Disk Data Base requires Extended 
BASIC, a 32K memory expansion unit, 
and a disk drive and controller. A print­
er and second disk drive are recom­
mended. Price: $15. 

Asgard Software, p.o. Box 10306, 
Rockville, MD 20850. 
Circle Reader Service Number 230. 

Bulletin Board Directory 
A new directory of computer bulletin 
boards, called Plu mbliue, is now avail­
able from the publishers of Plumb, a 
newsletter about personal telecommu­
nications. The directory lists over 1,000 
bulletin boards available to the public. 
Each entry includes a brief description 
of the bulletin board, the type of com­
puter it runs on, and its primary area of 
interest. 

Plu mbline is included with a sub­
scription to Plumb, $26.50; or can be 
purchased separately for $8. 

Plumb, P.O. Box 300, Harrods Creek, 
KY 40027 
Circle Reader Service Number 231. 

Pascal Tutorial For Apple 
Wiley Software's new Visible Pascal 
uses graphics, word processing, and 
music to teach the Pascal programming 
language on Apple II computers. Pro­
grams are displayed while they're being 
created, at a speed controlled by the 
programmer. The system has more 
than 80 error messages for pointing out 
mistakes. Users can create "produc­
tions," w ith animated characters and a 
soundtrack. The package also includes 
56 sample programs that are ready to 
run . 

No prior computing knowledge is 
needed. Visible Pascal runs on Apple 11-
series computers with at least 64K 
RAM. A joystick is recommended. 

Wiley Professional Software, 605 
Third Ave., New York, NY 10158. 
Circle Reader Service Number 232. 

Boolean Games 
Sunburst has introduced Hig/! Wire Logic, 
a game for teaching Boolean logic to 
youngsters in grades 5 through 12. Two 
sets of colored shapes appear on the 
screen: one on a high wire and another 
set that falls to the net below. Using the 
logical functions AND, OR, AND-AND, 
OR-OR, and EXCLUSIVE OR, students 
earn points by writing rules to fit the 
shapes on the high wire but not the 
shapes in the net. 

HiglJ Wire Logic is available for 
Apple II computers with at least 48K 
RAM; retail price is $59. 

Sunburst Commu nications, 11I c., 39 
Washi1lgton Ave., Pleasantville, NY 
10570. 
Circle Reader Service Number 233. 

Life/Time Martager 
A new program from Psychometric 



Software provides assistance in identi

fying goals and organizing time. Devel

oped by a psychiatrist, Life/Time

Manager is based on psychological and

time management principles. It consists

of three sections: Goals, Activities, and

Schedules. Included are a prioritized

daily To Do List and a weekly schedule

analysis.

The program runs on the IBM PC,

PCjr, or AT, with at least 128K RAM; or

on the Apple 11 +, He, or lie. Suggested

price is $49.95.

Psychometric Software, Inc., 2050 S.

Patrick Dr., Indian Harbour Beach, FL

32937.

Circle Reader Service Number 234.

Nutrition And The Apple

The Center for Science in the Public

Interest, a nonprofit consumer group,

has developed Nutrition Express. This

game teaches the basic concepts of nu

trition and diet through a series of ques

tions and clues. Action takes place in

the land of FodaFoda, where the stu

dent answers questions correctly in or

der to earn currency for the grocery

store and to invite friends from Foda

Foda back home. The game is geared

toward youngsters aged nine and up.

Nutrition Express comes with a

user's guide, teaching suggestions, and

a "Nutrition Scoreboard" wall chart.

For the Apple II series; price is $39.95.

Center for Science in the Public

Interest, 1501 Sixteenth St., NW, Wash

ington, DC 20036.

Circle Reader Service Number 235.

Titling Videos

A new program from Videoware can

put titles, custom messages, colored

screens, and leaders onto videotapes.

Video Title Editor offers a menu of more

than 20 different displays, including

some for weddings, birthdays, and vid

eo mail. Also included are displays for

Presented By, Starring, and Credits.

The program requires a videocas-

sette recorder and either an Apple II,

Atari, Commodore 64, VIC-20, or IBM

PC/PCjr. Price is $29.95.

Videoware, 19777 W. 12 Mile Rd.,

Suite 180, Southfield, MI 48076.

Circle Reader Service Number 236.

New IBM Telecommunications

Utility

Mastercom, a new release from The

Software Store, is a full-featured smart

terminal and file transfer utility for the

IBM PC and PCjr. It turns the computer

into a terminal on a time-sharing sys

tem, captures data onto a disk and/or

printer from almost any computer, and

can send files to almost any type of

computer. Mastercom supports most

communication protocols including

Christensen XMODEM, xon/xoff, line

at a time, and no protocol. Other fea

tures of Mastercom include auto dial,

auto answer, batch file transfer, and

host mode unattended operation.

For the IBM PC, PCjr, and most

compatibles. Suggested retail price is

$49.

The Software Store, 706 Chippewa

Square, Marquette, MI 49855.

Circle Reader Service Number 237.

Multi-Color Printing Package

A black-and-white printer can now

make up to 80 full-color prints using an

Apple computer and Prince, a new pro

gram from Baudville. The program's

library of fonts can be used to make

color T-shirt transfers, banners, letter

heads, and labels. Prince can also cap

ture any standard or double hi-res

picture for editing and printing.

Four color ribbons are included for

the following printers: Imagewriter,

DMP, C. Itoh 8510/Prowriter, 8510 SC,

NEC 8023, and Epson MX-80, RX-80,

and FX-80. Prince sells for $69.95.

Baudville, 1001 Medical Park Dr. SE,

Grand Rapids, MI 49506.

Circle Reader Service Number 238.

Electronic Trivia

Mentor Learning Systems has intro

duced Ultimate Trivia, a game featuring

4,000 facts and 200 color graphics. The

facts are divided into nine categories:

Music, Cinema, Geography, Sports,

General Information, People, Art, His

tory, and Television. The graphics are

revealed piece by piece as each category

is answered correctly. Ultimate Trivia

can be played individually or in teams.

The program sells for $49.95 and

runs on all Apple computers (with at

least 64K RAM) and the IBM PC/PCjr.

Mentory Learning Systems, Inc.,

1825 De La Cruz Blvd., Santa Clara, CA

95050.

Circle Reader Service Number 239.

New Infocom Adventures

Infocom has added two new products

to its interactive fiction line. In A Mind

Forever Voyaging, you play the role of a

computer that has been raised as a hu

man being up to the age of 20. You

must enter a simulation of the future to

see whether a plan proposed by current

government and industry leaders will

be beneficial for the country. Due to

Infocom's new development system

and an expanded 1,700-word vocabu

lary, the emphasis in this game is less

on solving puzzles and more on reveal

ing the story's details. (Requires at least

128K RAM; Apple II series, IBM PC/

PCjr/XT/AT, Atari ST, Amiga, and

Macintosh; $44.95.)

Spellbreaker completes Infocom's

Enchanter trilogy of adventures. When

a world based on sorcery finds its magic

failing, you, as the leader of the Circle

of Enchanters, must find and destroy

the cause of this failure. (Apple II series,

Amiga, IBM PC/PCjr/XT/AT, Macin

tosh, and MS-DOS compatibles, $49.95;

Atari 400/800, XL/XE, ST, Commo

dore 64/128, $44.95.)

Infocom, Inc., 125 Cambridge Park

Drive, Cambridge, MA 02140.

Circle Reader Service Number 240.

Parallel Printer Converters

Two new serial-to-parallel printer con

verters have been released by Practical

Peripherals. The Switchport Ik was de

signed especially for the Apple lie and

allows the computer to be interfaced

with a parallel printer. The Switchport

232 transforms serial data into parallel,

allowing any RS-232 computer to be

interfaced with a Centronics parallel

printer.

Both units come with a five-year

limited warranty and retail for $109.

Practical Peripherals, 31245 LaBaya

Drive, Westlake Village, CA 91362.

Circle Reader Service Number 241.

Productivity, Education,

Entertainment Software

Brederbund Software has introduced a

hardware/software combination that

turns your home computer into a sci

ence lab. The Science Toolkit Master

Module includes a temperature-sensing

probe, a light-sensing probe, and a spe

cial interface that connects them to an

Apple II via the joystick port. Using the

software's thermometer, light meter,

timer, and strip chart, you can perform

a wide variety of scientific experiments.

(At least 64K RAM required; Apple

Ile/IIc, 11+ with joystick port adapter;

$59.95.)

Two new packages have been

added to the Bank Street series of pro

ductivity software. Bank Street Mailer is

a combination letter-writing/mailing

list program. Bank Street Filer is a data

base manager/report-generating pro

gram. There are two versions of each

program: a 64K version for the Apple

11+ and lie offers a 40-column screen

display, and a 128K version for the

Apple lie and 128K He offers a 40- or

80-column display and includes an on

screen calculator. They are compatible

with the Bank Street Writer word proces

sor. All retail for $69.95 each.

Captain Goodnight and the Islands

of Fear is an arcade game that plays like

an adventure movie. In your role as
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Software provides assistance in identi· 
fying goals and organizing time. Devel· 
oped by a psych iatrist , Life/ Time 
Manager is based on psychological and 
time management principles. It consists 
of three sections: Goals, Activities, and 
Schedules. Included are a prioritized 
daily To Do List and a weekly schedule 
analysis. 

The program runs on the IBM PC, 
PCjr, or AT, with at least 128K RAM; or 
on the Apple 11 + , IIc, or lIe, Suggested 
price is $49,95, 

Psychometric Software, 11Ic., 2050 S. 
Patrick Dr., I"dia/! Harbour Beach, FL 
32937, 
Circle Reader Serv ice Number 234. 

Nutrition And The Apple 
The Center for Science in the Public 
Interest. a nonprofit consumer group, 
has developed Nutrition Express. This 
game teaches the basic concepts of nu­
trition and diet through a series of ques­
tions and clues. Action takes place in 
the land of FodaFoda, where the stu­
dent answers questions correctly in or· 
der to earn currency for the grocery 
store and to invite friends (rom Foda­
Foda back home. The game is geared 
toward youngsters aged nine and up. 

Nutrition Express comes with a 
user's guide, teaching suggestions, and 
a "Nutrition Scoreboard" wall chart. 
For the Apple II series; price is $39,95, 

Cellter for Sciellce j1l tlie Public 
Illterest, 1501 Sixteellth St" NW, Wash­
illgtoll, DC 20036, 
Circle Reader Service Number 235. 

Titling Videos 
A new program from Videoware can 
put titles, custom messages, colored 
screens, and leaders onto videotapes. 
Video Title Editor offers a menu of more 
than 20 different displays, including 
some for weddings, birthdays, and vid­
eo mail. Also included are displays for 
Presented By, Starring, and Credits. 

The program requires a videocas­
sette recorder and either an Apple II, 
Atari, Commodore 64, VIC-20, or IBM 
PC/ PCjr, Price is $29,95, 

Videoware, 19777 W. 12 Mile Rd" 
Suite 180, Southfield, MI 48076, 
Circle Reader Service Number 236. 

New IBM Telecommunications 
Utili ty 
Mastereom, a new release from The 
Software Store, is a full-featured smart 
terminal and file transfer utility for the 
IBM PC and PCjr. It turns the computer 
into a terminal on a time-sharing sys­
tem, captures data onto a disk and/ or 
printer from almost any computer, and 
can send files to almost any type of 

computer. Mastercom supports most 
communication protocols induding 
Christensen XMODEM, xon/ xoff, line 
at a time, and no protocol. Other fea ­
tures of Mastereo", include auto dial , 
auto answer, batch file transfer, and 
host mode unattended operation. 

For the IBM PC, PCjr, and most 
compatibles. Suggested retail price is 
$49, 

The Software Store, 706 Chippewa 
Sqllflre, Marquette, Ml 49855, 
Circle Reader Service Number 237. 

Multi-Color Printing Package 
A black·and·white printer can now 
make up to SO fu ll·color prints using an 
Apple computer and Prince, a new pro· 
gram from Baudville. The program's 
library of fonts can be used to make 
color T ·shirt transfers, banners, letter­
heads, and labels. Prince can also cap­
ture any standard or double hi-res 
picture for editing and printing. 

Four color ribbons are included for 
the following printers: Imagewriter, 
DMP, C.ltoh 8510/ Prowriter, 85 10 SC, 
NEC 8023, and Epson MX-80, RX-80, 
and FX-80, Prillce sells for $69,95 , 

Baudville, 1001 Medical Park Dr, SE, 
Gralld Rapids, MI 49506, 
Circle Reader Service Number 238. 

Electronic Trivia 
Mentor Learning Systems has intro­
duced Ultimat e Trivia , a game featuring 
4,000 facts and 200 color graphics, The 
facts are divided into nine categories: 
Music, Cinema, Geography, Sports, 
General Information, People, Art, His· 
tory, and Television. The graphics are 
revealed piece by piece as each category 
is answered correctly. Ultimate Trivia 
can be played individually or in teams. 

The program sells for $49.95 and 
runs on all Apple computers (with at 
least 64K RAM) and the IBM PC/ PCjr, 

Melltory Leaming Systems, 11Ic., 
1825 De La Cruz Blvd" Sallta Clara, CA 
95050, 
Circle Reader Service Number 239. 

New Infocorn Adventures 
Infocom has added two new products 
to its interactive fiction line. In A Mind 
Forever Voyaging, you play the role of a 
computer that has been raised as a hu­
man being up to the age of 20, You 
must enter a simulation of the future to 
see whether a plan proposed by current 
government and industry leaders will 
be beneficial for the country. Due to 
Infocom's new development system 
and an expanded 1,700-word vocabu­
lary, the emphasis in this game is less 
on solving puzzles and more on reveal· 
ing the story's details. (Requires at least 

128K RAM; Apple II series, IBM PC/ 
PCjr/ XT/ AT, Atari ST, Amiga, and 
Macintosh; $44,95,) 

Spell breaker completes Infocom's 
Enchauter trilogy of adventures. When 
a world based on sorcery finds its magic 
failing, you, as the leader of the Circle 
of Enchanters, must find and destroy 
the cause of this failure. (Apple II series, 
Amiga, IBM PC/ PCjr/ XT/ AT, Macin­
tosh, and MS-DOS compatibles, $49,95; 
Atari 400/ 800, XL/ XE, ST, Commo­
dore 64/ 128, $44 ,95,) 

Illfocom, III c., 125 Camb ridge Park 
Drive, Cambridge, MA 02140, 
Circle Reader Service Number 240. 

Parallel Printer Converters 
Two new serial·to·parallel printer con­
verters have been released by Practical 
Peripherals. The Switchport I1c was de­
signed especially for the Apple IIc and 
allows the computer to be interfaced 
with a parallel printer, The Switchport 
232 transforms serial data into paralleL 
allowing any RS-232 computer to be 
interfaced with a Centronics parallel 
printer. 

Both units come with a fi ve·year 
limited warranty and retail for $109. 

Practical Peripherals, 31245 LaBaya 
Drive, Westlake Village, CA 91362, 
Circle Reader Service Number 241. 

Productivity, Education, 
Entertainment Software 
Br0derbund Software has introduced a 
hardware/ software cQmbination that 
turns your home computer into a sci­
ence lab. The Scie1lce Toolkit Master 
Module includes a temperature-sensing 
probe, a light·sensing probe, and a spe­
cial interface that connects them to an 
Apple II via the joystick port. Using the 
software's thermometer, light meter, 
timer, and strip chart, you can perform 
a wide variety of scientific experiments. 
(At least 64K RAM required; Apple 
IIe/ IIc, II + with joystick port adapter; 
$59,95,) 

Two new packages have been 
added to the Bank Street series of pro­
ductivity software. Balik Street Mailer is 
a combination letter-writing/ mailing 
list program. Bank Street Filer is a data· 
base manager/ report-generating pro· 
gram. There are two versions of each 
program: a 64K version for the Apple 
II + and lie offers a 40·column Screen 
display, and a 128K version for the 
Apple IIc and 128K lIe offers a 40- or 
SO-column display and includes an on­
screen calculator. They are compatible 
with the Bank Streef Writer word proces­
sor, All retail for $69,95 each, 

Captain Goodllight and the Islands 
of Fear is an arcade game that plays like 
an adventure movie. In your role as 

November 1Q85 COMPUTEI 147 



Captain Goodnight, you must pilot heli

copters, airplanes, tanks, trucks, and a

submarine in your attempt to save the

world from destruction. (Apple II series

with at least 48K RAM; $34.95.)

Brederbund Software, 17 Paul Drive,

San Rafael, CA 94903.

A strip chart from Brederbund's Science

Toolkit.

Circle Reader Service Number 242.

Computerized Diet Plan From

Bantam

The Complete Scarsdale Medical Diet,

based on the bestselling book by the

same name, is now available in a soft

ware package from Bantam Electronic

Publishing. Based on sound nutritional

principles, the program offers healthy,

controlled weight loss. Diet features a

meal-planning calendar, shopping list,

expandable food directory, meal planner

and analysis, and comparison charts.

Available for the Apple II series

and IBM PC/PCjr, the program retails

for $39.95.

Bantam Electronic Publishing, 666-

5th Ave., New York, NY 10103.

Circle Reader Service Number 243.

Koalapad+ For Apple II

Koala Technologies has announced an

enhanced version of the Koalapad,

called Koalapad +, for the Apple He and

He. The new version offers enhanced

product styling, a gridded tablet sur

face, and additional graphics software.

The software, Graphics Exhibitor, lets

users edit images they have created.

Suggested retail price for the Koala-

pad + is $125.

Koala Technologies, 2065 Junction

Ave., San Jose, CA 95131.

Circle Reader Service Number 244.

Productivity Software For

Commodore 64

Datamost has announced the KWIK line

of home productivity software for the

Commodore 64. Each package includes

KWIK-LOAD! (a Datamost fast-loading

program) and retails for $19.95.

The series includes KWIK-WRITE!,

a word processor; KWIK-SPELU, a spell

ing checker; KWIK-F1LE!, a database

manager; KWIK-CALO, a spreadsheet

program; KW1K-PAINT!, a graphics edi

tor; KWIK-CHECK!, a checkbook bal

ancing and maintenance program;

KWIK-PAD!, a desk secretary program;

and KW1K-PH0NE, a communications

program.

Datamost, 19821 Nordhoff Street,

Northridge, CA 91324.

Circle Reader Service Number 245.

Foreign Language Vocabulary

Programs

Gessler Educational Software has pro

duced three foreign language versions

of its bestselling vocabulary program

Word Attack!. Bataille De Mots (French),

Batalta De Palabras (Spanish), and

Wortgefecht (German) are available for

the Apple II series, IBM PC/PCjr, and

Commodore 64 for $49.95.

Word Attack!, as well as its foreign

language versions, teaches vocabulary

words and grammar with word dis

plays, quizzes, sentence completion,

and an arcade game.

Gessler Educational Software, 900

Broadway, New York, NY 10003.

Circle Reader Service Number 246.

Inexpensive Accounting Software

DAC-Easy Accounting, from DAC Soft

ware, is a seven-in-one accounting

package offered at a special introduc

tory price of $49.95. Its seven individ

ual modules—general ledger, accounts

receivable, accounts payable, billing,

purchase order, inventory, and fore

casting—are integrated, allowing auto

matic posting between modules.

The system also has spreadsheet

capability, letting the user experiment

with "what-if" scenarios without enter

ing actual data. It is compatible with the

IBM PC and PCjr.

DAC Software, Inc., 5580 Peterson,

Suite 130, Dallas, TX 75240.

Circle Reader Service Number 247.

MIDI Editor

RolandCorp has released MUSE (MIDI

Users Sequeiicer/Editor) for the Apple II

series and Commodore 64. The program

features eight independent tracks for

recording and overdubbing sequences,

track merging capability, track muting,

looping by song or track length, and

selectable time signatures. The editing

functions can be used to insert, delete,

move, copy, and rearrange measures of

any track so that a composition can be

changed after it has been recorded.

MUSE is compatible with any MIDI

instrument and can be synchronized

with drum machines, other sequencers,

and multitrack tape decks. An interface

is required. Suggested retail price is

$150 for each version.

RolandCorp US, 7200 Dominion

Circle, Los Angeles, CA 90040.

Circle Reader Service Number 248.

New PCjr Drive

A second disk drive can now be added

to the IBM PCjr without adding extra

circuitry or another power supply. The

Junior Drive II System, from PC Enter

prises, includes a 360K double-sided

double-density 5-1/4 inch floppy disk

drive with power supply, an adapter

module, a software patch, a two-drive

signal cable, and an instruction manual.

The system is compatible with existing

external modems, parallel printer ports,

and memory expansions.

The Junior Drive II System lists for

$395. For those who wish to connect

their own IBM-compatible drive, the

adapter module and software patch are

available separately.

PC Enterprises, P.O. Box 292, Belmar,

Nj 07719.

Circle Reader Service Number 249.

The Smoking Decision

A new program from Sunburst was cre

ated to alert students to the dangers of

cigarette smoking. It begins by present

ing facts about health risks related to

smoking, and then explores issues such

as peer pressure. Throughout the pro

gram, students are confronted with a

series of incremental decisions, leading

to a final decision whether to smoke.

The Smoking Decision is suitable for

youngsters in grades 6 through 12. It

runs on any Apple II computer with at

least 48K memory. The $59 retail price

includes a backup disk and teacher's

guide.

Sunburst Communications, Inc. 39

Washington Ave., Pleasatitville, NY

10570.

Circle Reader Service Number 250.

Arcade And Adventure Games For

Commodore 64

Artworx has released two new games

for the Commodore 64 and 128. Falcon

Patrol II puts the user in the pilot's seat

of a Falcon fighter, fully equipped with

air-to-ground and air-to-surface mis

siles. The object of the game is to ward

off the enemy's helicopter attack squad

rons. Its 16 levels of play are enhanced

by 3-D graphics and sound effects.

In Sorcery, you are the last of the

great sorcerers, given new strength and

powerful spells. You must use them to

regain your conquered homeland and

restore its previous quality of life.

Sorcery resembles an arcade game, but
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Captain Goodnight, you must pilot heli­
copters, airplanes, tanks, trucks, and a 
submarine in your attempt to save the 
world from destruction . (Apple II series 
with at least 48K RAM; $34.95.) 

Br0derbulld Software, 17 Paul Drive, 
Sa" Rafael, CA 94903. 

A strip ellart from BrDderbulld's Science 
Toolkit. 
Circle Reader Service Number 242. 

Computerized Diet Plan From 
Bantam 
The Complete Scarsdale Medical Diet, 
based on the bestselling book by the 
same name, is now available in a soft­
ware package from Bantam Electronic 
Publishing. Based on sound nutritional 
principles, the program offers healthy, 
controlled weight loss. Diet features a 
mea l-planning calendar, shopping list, 
expandable food directory, meal planner 
and analysis, and comparison charts. 

Available for the Apple 11 series 
and IBM PC/ PCjr, the program retails 
for $39.95. 

Bantam Electronic Pubfish illg, 666-
5th Ave., New York, NY 10103. 
Circle Reader Service Number 243. 

Koalapad + For Apple II 
Koala Technologies has announced an 
enhanced version of the Koalapad, 
called Koalapad+, for the Apple lIc and 
lIe. The new version offers enhanced 
product styling, a gridded tablet sur­
face, and additional graphics software. 
The software, Graphics Exh ibitor, lets 
users edit images they have created. 

Suggested retail price for the Koala­
pad+ is $125. 

Koala Tech" ologies, 2065 jllllctiol1 
Ave .. Sa" lose, CA 95131. 
Circle Reader Service Number 244. 

Productivity Software For 
Commodore 64 
Datamost has announced the KWIK line 
of home productivity software for the 
Commodore 64. Each package includes 
KWlK-LOADf (a Datamost fast-loading 
program) and retails for $19.95. 

The series includes KWlK-WRITE!, 
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a word processor; KWIK-SPELL!, a spell­
ing checker; KWIK-FILE!, a database 
manager; KWIK-CALCf, a spreadsheet 
program; KWIK-PAINTf, a graphics edi­
tor; KWIK-CHECKf, a checkbook bal­
ancing and maintenan ce program; 
KWIK-PADf, a desk secretary program; 
and KWIK-PHONE, a communications 
program. 

Datamost, 19821 Nordiloff Stree t, 
Nortilridge, CA 91324. 
Circle Reader Service Number 245. 

Foreign Language Vocabulary 
Programs 
Gessler Educational Software has pro­
duced three foreign language versions 
of its bestselling vocabulary prog'Tam 
Word Attackf. Bataille De Mots (French), 
Batalla De Palabras (Span ish), and 
Wortgefecht (German) are available for 
the Apple II series, IBM PC/ PCjr, and 
Commodore 64 for $49 .95. 

Word Attack!, as well as its foreign 
language versions, teaches vocabulary 
words and grammar with word dis· 
plays, quizzes, sentence completion, 
and an arcade game. 

Gessler Educatiollal Software, 900 
Broadwa,V, New York, NY 10003. 
Circle Reader Service Number 246. 

Inexpensive Accounting Software 
DAC-Easy Accol/llt i"g, from DAC Soft­
v.'a re, is a seven-in-one accounting 
package offered at a special introduc­
tory price of $49.95. Its seven individ­
ual modules-general ledger, accounts 
receivable, accounts payable, billing, 
purchase order, inventory, and fore· 
casting-are in tegrated, allowing auto· 
matic posting between modules. 

The system also has spreadsheet 
capability, letting the user experiment 
with " what-if" scenarios without enter­
ing actual data. It is compatible with the 
IBM PC and PCjr. 

DAC Software, I" c., 5580 Peterso", 
SI/ ite 130, Dallas, TX 75240. 
Circle Reader Service Number 247. 

MIDI Editor 
RolandCorp has released MUSE (MIDI 
Users Seql/ellcer/Editor) for the Apple II 
series and Commodore 64. The program 
features eight independent tracks for 
recording and overdubbing sequences, 
track merging capability, track muting, 
looping by song or' track length, and 
selectable time signatures. The editing 
functions can be used to insert, delete, 
move, copy, and rearrange measures of 
any track so that a composition can be 
changed after it has been recorded. 

MUSE is compatible with any MIDI 
instrument and can be synchronized 
with drum machines, other sequencers, 

and multitrack tape decks. An inte rface 
is required. Suggested retail price is 
$150 for each version . 

Rola"dCorp US, 7200 Domi"io" 
Circle, Los AII~eles, CA 90040. 
Circle Reader Service Number 248. 

New PCjr Drive 
A second disk drive can now be added 
to the IBM PCjr without adding extra 
circuitry or another power supply. The 
Junior Drive II System, from PC Enter­
prises, includes a 360K double-s ided 
double-density 5-1 / 4 inch floppy disk 
drive with power supply, an adapter 
module, a software patch, a two-drive 
signal cable, and an instruction ma nual. 
The system is compatible with existing 
external modems, parallel printer ports, 
and memory expansions. 

The Junior Drive II System lists for 
$395. For those who wish to connect 
their own IBM-compatible drive, the 
adapter module and software patch are 
available separa tely. 

PC Ellterprises, p.o. Box 292, Belmar, 
N] 07719. 
Circle Reader Service Number 249. 

The Smoking Decision 
A new program from Sunburst was cre­
ated to alert s tudents to the dangers of 
cigarette smoking. It begins by presen t­
ing facts about health risks related to 
smoking, and then explores issues such 
as peer pressure. Throughout the pro­
gram, students are confronted \vith a 
series of incremental decisions, leading 
to a fina l decision \Ivhether to smoke. 

The Smokillg Decisioll is suitable for 
youngs ters in grades 6 th rough 12. It 
runs on any Apple II computer with at 
least 48K memory. The $59 reta il price 
includes a backup disk and teacher's 
guide. 

Sunburst Coml1l1wicatiollS, I11C. 39 
Washingtoll Ave., Pleasantville, NY 
10570. 
Circle Reader Service Number 250. 

Arcade And Adventure Games For 
Commodore 64 
Artworx has released two new games 
for the Commodore 64 and 128. Falcoll 
Patrol II puts the user in the pilot's seat 
of a Falcon fighter, fully equipped with 
air-to-ground and air-to-surface mis­
siles. The object of the game is to ward 
off the enemy's helicopter attack squad­
rons. Its 16 levels of play are enhanced 
by 3-~ graphics and sound effects. 

In Sorcery, you are the last of the 
great sorcerers, given new strength and 
powerful spells. You must use them to 
rega in your conquered homeland and 
restore its previous quality of life. 
Sorcery resembles an arcade game, but 



plays much like an adventure game.

Both games retail for $19.95.

Artworx Software Company, Inc., 150 N.

Main St., Fairport, NY 14450.

Circle Reader Service Number 251.

Educational Software For The

Classroom

Focus Media, Inc. publishes an exten

sive line of classroom programs for a

variety of computers. In Za-Zoom, The

Geography Genie, students take the rote

of explorer as they try to determine

where they are by examining the cul

ture around them. The two programs in

this package, Travels with Za-Zoom: The

World and Travels with Za-Zoom: The

U.S. retail for $129; either program can

be purchased separately for $79. (Apple

II series. Commodore 64, IBM

PC/PCjr.)
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Students learn about such concepts as lati

tude and longitude with The Language of

Maps.

Students can go back in time with

The Tune Tunnel: America Series Pack

age. During each journey, students

must use clues to gather facts and guess

the identities of historical figures. The

package contains six programs: Early

America (2), A Nation Emerges (2), and

The Presidents (2). Suggested retail price

for the complete package is $179; each

series can be purchased individually for

$79. (Apple II series. Commodore 64,

IBM PC/PCjr.)

The Language of Maps is a series of

six programs that helps students learn

about maps and map terminology. Top

ics covered include oceans and conti

nents; land areas and water bodies;

highlands and lowlands; and finding

places on maps. The Instant Computer

ized Glossary explains unfamiliar terms.

The Surface of the Earth and Location and

Distance retail as a package for $159;

individually, each costs $79. (Apple II

series.)

A Teacher's Lesson Planner and

free backup disks are included with all

packages.

Focus Media, Inc., 839 Stewart Ave.,

Garden City, NY 11530.

Circle Reader Service Number 252.

PUBLIC NOTICE

INTENSE COMPETITION

IN THE COMPUTER

INDUSTRY LEADS TO

UNPROFITABLE LINE

FOR BELL & HOWELL

C.O.M.B. authorized to

liquidate recent model

printers at BELOW dealer

cost!

Bell & Howell

Model P-100

Made in

U.S.A.

16"Wi10'A"Dx6"H

Weight: 1E lbs.

• Fast, 100

characters

per second!
[for faster model,

see below.)

• Heavy-duty

for constant

use on big

jobs!

Compatible

with Commo

dore 64 & SX64!
.■■■

Save hundreds of dollars on a top name brand!
Here's a sensational value on a fast-operating,

excellent quality, heavy-duty printer. II INCLUDES

an interface (or hookup to your Commodore 64 or

Commodore SX64.

Compared to many competitive models, THESE

printers are FASTER! Virtually trouble-free. Built to

handle BIG office jobs. The P-100 has a memory

which allows data storage WHILE the printer is

running! And it can print in a variety of type styles,

from large and bold to small and light!

Other special features include: Easy loading, long-

life cartridge ribbon. Crisp printing. And, with your

purchase, you get a TOLL-FREE phone number to

call for useful tips or questions you might have.

CHARACTER SET: Full upper and lower case 96

character ASCII set with descenders and under

lining. Software selectable single or double wide

character fonts. GRAPHICS: High resolution dot

addressable graphics.

PRINT FORMAT: 8" line length; 80 characters per line

at 10 CPI: 136 characters per line at 17 CPI.

PAPER SLEW (ADVANCE): lOiines per second, stepper

motor controlled. User selectable pressure roller

or tractor feed.

DATA INPUT: Parallel. Centronics type 7-bit ASCII.

TTL level with STROBE. ACKNOWLEDGE returned

to indicate data was received. SERIAL: RS232C.

With BUSY handshake. 10 or 11 bits: 110,150,300,

1200 Baud. INPUT POWER: 115 volts.

PRINT RATE: 100 characters/second. Data Buffer:

1K (Optional expandable to 2K).

OPERATIONAL CONTHOLS: Power on/off, set top of

form, select/deselect, line/forms, feed. |

MEDIA: Roll paper: 8&'W x 5" dia. single ply or
pressure sensitive multiple copy paper. .012"

max. thickness. Fan fold paper: 1" to 9Va"

sprocket (including sprocket margins). .012" max.

thickness.

CUT SHEET PAPER: max. width. 9'A".

TYPE OF PRINTING: Impact bidirectional. 7x9 dot

matrix for data printing, 11x9 matrix for corre

spondence printing.

RIBBON: Continuous loop cartridge, 20yards by 1 /2"

ribbon, 5 million character life.

90 Day Limited Factory Warranty

on Printer Parts and Labor!

Mfr. List Price

(with interface)

Includes

Commodore

Interface!

Price Now Only:
Item H-726-63327-1O Ship, handling: $10

'644.95

$238
HI-SPEED MODEL P-150

150 characters per second!
Same specifications as P-1OO above, but with
following special features: Tractor feed. 2K data

buffer (optional: expandable to 4K and/or 68K).

Paper advance of 20 Ips. 14%" maximum paper

width. Impact logic seeking printing, 50 yd. loop

cartridge ribbon: 10 million

characters. Size: 23" W x

15V;" Dx7Vi"H. Weight: 25

lbs. Interface included

Item H-726-63327-11 Ship, handling: S14

Credit card members

can order by phcne.

24 hours a day,

7 days a week!

Toll-Free: 1-800-328-0609
Your check is welcome]

No delays when you pay by check!

C.O.M.B. CO.
Authorized Liquidator
14605 28TH AVENUE NORTH

MINNEAPOLIS. MINNESOTA 55441-3397

Price subject to change after 60 davs.

Sales outside continental U S are subject to

special conditions. Please calll or write to inquire

C.O.M.B. CO.® ltemH-726
14605 28th Ave. "../Minneapolis, MN 55441-3397

Please send items indicated below. (Minnesota residents add 6%

sales tax. Allow 3-4 weeki for delivery. Sorry, no C.O.D. orders.)
P-100 Printer(s) with interface at 923B each plus 310 each

for ship, handling: Item H-726-63327-10

P-16O Prints rj . with interface at 62B8 each plus 914 each
for ship, handling: Item H-726-63327-11

_ My check or money ordsr is enclosed. INodelayiin processing

orders paid by check, thanks to TeleCheck.)

Charge my: □ MasterCard'" □ VISA

Acct. No

PLEASE PRINT CLEARLY

Name

.Exp.

City.

ZIP.

Phone-

Sign here

plays much like an adventure game. 
Both games reta il for $19.95. 

Artworx Software CompallY, iIlC., 150 N. 
Maill St., Fairport, NY 14450. 
Circle Reader Service Number 251. 

Educational Software For The 
Classroom 
Focus Media, Inc. publishes an exten~ 
sive line of classroom programs for a 
variety of computers. In Za·Zoom, The 
Geography Genie, students take the role 
of explorer as they try to determine 
where they are by examining the cul ~ 
ture around them. The two programs in 
this package, Travels witlt Za-Zoom: The 
World and Travels with 2a-Zoom: The 
U.S. retail for $129; either program can 
be purchased separately for $79. (Apple 
II series, Comrnodo r.e 64, IBM 
PC/ PCjr.) 

Students leaTII about such concepts as lati­
tude and longitude witl! The Language of 
Maps. 

Students can go back in time with 
The Time Tunnel: America Series Pack­
age. During each journey, students 
must use clues to gather facts and guess 
the identities of historical figures. The 
package contains six programs: Early 
America (2), A Nation Emerges (2), and 
The Presiden ts (2). Suggested retail price 
for the complete package is $179; each 
series can be purchased individua lly for 
$79. (Apple n series, Commodore 64, 
IBM PC/ PCjr.) 

Tlte Laltguage of Maps is a se ries of 
six programs that helps students learn 
about maps and map terminology. Top­
ics covered include oceans and conti~ 
nents; land areas and water bodies; 
highlands and lowlands; and find ing 
places on maps. The Instant Computer~ 
ized Glossary explains unfamiliar terms. 
The Surface of the Earth and Locatioll and 
Distance retail as a package for $159; 
individually, each costs $79. (Apple U 
series.) 

A Teacher's Lesson Planner and 
free backup disks are included with all 
packages. 
Focus Media, IIlC., 839 Stewart Ave., 
Garden City, NY 11530. 
Circle Reader Service Number 252. 
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PUBLIC NOTICE 
INTENSE COMPETITION 

IN THE COMPUTER 
INDUSTRY LEADS TO 
UNPROFITABLE UNE 
FOR BELL & HOWELL 

C,O,M,B, authorized to 
liquidate recent model 
printers at BELOW dealer 
cost! 

Size; 
16"Wlt l0'h" Dlt6" H 
W6ighl : 1 Sib •• 

• Fast, 100 
characters 
per second! 
(for feuer model. 
see below., 

• Heavy-duty 
for constant 
use on big 
jobs! 

• Compatible 
with Commo­
dore 64 & SX64! 

Save hundreds of dollars on a top name brand! 
Here's a sensational value on a fast-operating, 
excelJent quality, heavy-duty printer. II INCLUDES 
an interface for hookup to your Commodore 54 or 
Commodore SX54. 
Compared to many competi tive models, THESE 
printers are FASTER! Virtually trouble-free. Built to 
handle BIG office jobs. The P-1DO has a memory 
which allows data storage WHILE the printer is 
running! And it can print in a va riety of typestyles. 
from large and bold to small and light! 

Other special features include: Easy loading, long­
life cartridge ribbon. Crisp printing. And, with your 
purchase, you gel a TOLL-FREE phone number to 
call for useful tips or questions you might have. 

CHARACTER SET: Full upper and lower case 96 
character ASCIJ set with descenders and under­
lining. Software selectable single or double wide 
character fonts. GRAPHICS: High resolution dot 
addressable graphics. 
PRINT FDRMAT:S" line length: BOcharacters per line 
at 10 CPI; 136 characters per line at 17 CPt 
PAPER SLEW (ADVANCE): 10 lines per second, stepper 
motor controlled. User selectable pressure roller 
or tractor feed. 
DATA INPUT: Parallel. Centronics Iype 7·bil ASCII. 
TIL level wilh STROBE. ACKNOWLEDGE returned 
to indicate data was received. SERIAL: RS232C. 
With BUSY handshake. 10 or 11 oits: 110, 150, 300, 
1200 Baud. INPUT POWER: 115 valls. 
PRINT RATE: 100 cha racters/second. Data Buffer: 

sprocket (including sprocket margins) .. 012" max. 
thickness. 
CUT SHEET PAPER: max. width. 9Ih~. 

TYPE OF PRINTING: Impact bidirectional, 7x9 dot 
matrix for data printing, 11 x 9 matrix for corre­
spondence printing. 

RIBBON:Continuous lOOp cartridge. 20yards by 1/2" 
ribbon. 5 million cha racter li fe. 

90 Day Limited Factory Warranty 
on Printer Parts and Labor! 

Mfr, Ust Price 
(with interface) 

Includes 
Commodore 
Interlace! 
Price Now Only: 

, , , , $644.95 

$238 
Item H·726 63327 ' 0 Ship, hlndling : $ 10 

HI-SPEED MODEL P-1S0 
150 characters per second! 
Sa me .pecifiCltion, as P·l00 lbove, bul wilh 
fo llowing specie l feature.: Trector feed. 2K dlte 
buffe r (optlonll : explndable 10 4K Ind/ or 68KI. 
Pepe r advance of 20 Ipl . ' 4 '10" maximum piper 
w id th . Implct logic seeking printing. 60 yd. loop 
cart ridge ribbo n : '0 million 
c ha rac t e rs. S ize: 23" W K 
l51f.." 0 K 7 '1.1" H. Weight: 25 
lbs. Inte rface included. 

Item H· 7 26· 63327· " Ship. handling: $1 4 

lK (Optional expandable to 2K). PIK:e subject 10 change efler 60dBv, 

OPERATIONAL CONTROLS: Power onloff, set top of sp:c~~~s~~~;~en~~1~:~:'~~i~ :~,~u,~~~~~re. 
form, selectldeselect. line/forms, feed. r - - - - - - - - - - - - - - -
MEDIA: Roll paper: 81h"W x 5~ dia. single ply or I C.O.M.B. CO.® Item H·726 
pressure sensitive multiple copy paper .. 012" I 1460 5 28th Ave. N.lMinneapolis. MN 55441·3 397 

max. thickness. Fan fold paper: 1" to 9%" :!1:::.-:~I~!vm;.~"!:~~:e~~~~~:sn:r~~':~.~.o~:!~~~ 

CIC 83 
C redit cerd m e mbel'$ 

l/ISIf ~ cen o rder by phone. 
2 4 hours a day. 
7 days a weeki 

Toll-Free: 1-800-328-0609 

II Your check I, _Icomal 
. . No deley, w hen ytlu pay by checkl 

C.O.M.B. CO." 
Authorized Liquidator 

14605 28TH AVENUE NORrH 
MINNEAPOLIS MINNESOTA 55441 3397 

_ P· l 00 Printeria) with Interface" .238 eeeh plu •• 10 aIIeh 
lor ship. t..ndling : lIem H.726·63327·10 

_ P·160 Primllrl_) with interface.l .288 Neh plul ' 14 .. ell 
for ship. handling : Item H·726·63327·1 1 

o Mycheck or money ordlr II enclosed. (Nodelev-In procenlni 
order. paid by check, thank, to TeleCheck.) 

Charge my: O MlsterClrd'" O VlSA 
Acct . No. ________ _ _ E.p ___ _ 

PLEASE PAINT CLEA RLY 

N.m:::::::::::::::::::::::::::::==: Address 
City 

S tete ;;;;;;:========~z~IP:=:==== Phone 

Sign here 



CAPTUREpresenting . .

A NEW WAY TO UNLOCK THE POWER OF YOUR C64 OR C128*

• CAPTURE IS A CARTRIDGE THAT PLUGS INTO YOUR COMPUTER'S EXPANSION PORT.

• CAPTURE DOES NOTHING — UNTIL YOU PRESS ITS CAPTURE BUTTON. UNTIL THEN, A

RUNNING PROGRAM CANNOT DETECT ITS PRESENCE.

• CAPTURE THEN TAKES CONTROL — NO IFS, ANDS OR BUTS — AND PRESENTS A MENU.

• CAPTURE WILL NEATLY SAVE EVERYTHING IN YOUR COMPUTER TO YOUR 1541 OR

COMPATIBLE DISK DRIVE — ALL 64K OF RAM, CPU, VIC AND SID CHIP

REGISTERS — EVERYTHING. IN EASY TO VIEW CHUNKS.

• CAPTURE WILL, IF YOU WANT, PRE-CONFIGURE YOUR COMPUTER'S RAM SO THAT

ONLY MEMORY ALTERED BY YOUR PROGRAM NEED BE SAVED.

• CAPTURE WILL WRITE A BOOT ON YOUR DISK SO YOU CAN RELOAD AND BEGIN

EXECUTION RIGHT WHERE YOU LEFT OFF.

CAPTURE DOES ALL THIS AT A COST OF JUST $39.95

BUT HERE'S THE BEST PART
• CAPTURE WILL MAKE AN AUTO-START CARTRIDGE OF YOUR PROGRAM. IT'S EASY!

JUST FOLLOW THE DIRECTIONS ON THE SCREEN. NOW PLUG IN YOUR

CARTRIDGE AND TURN ON YOUR COMPUTER. IN LESS THAN TWO SECONDS

YOUR PROGRAM BEGINS AGAIN AT PRECISELY THE POINT WHERE YOU

CAPTURE'D IT. MAGIC!

BESIDES CAPTURE, YOU NEED A promenade C1 AND A SUPPLY OF CPR3
CARTRIDGE KITS.

ORDERING INFORMATION
• CAPTURE CARTRIDGE — COMPLETE WITH INSTRUCTIONS $ 39.95

• promenade ci — eprom programmer with disk software 99.50

• CPR3 CARTRIDGE KIT — PC BOARD, CASE AND 3 EPROMS 29.95

• DR—EPROM ERASER, TWO AT A TIME, 3 TO 10 MINUTES 34.95

• STARTER SET — CAPTURE, promenade C1 AND 1 CPR3 149.95

• deluxe set —capture, promenade ci, dr and2Cpr's 199.95

SHIPPING AND HANDLING — USA: UPS SURFACE $3.00

BLUE LABEL $5.00 NEXT DAY AIR $13.00

CANADA: AIR MAIL $7.00 OTHER FOREIGN AIR $12.00

CALIFORNIA RESIDENTS ADD APPLICABLE SALES TAX

COD ORDERS, USA ONLY, ADD $3.00

C64 AND C128 TM COMMODORE ELECTRONICS, LTD. 'WHEN OPERATING IN 64 MODE

TO ORDER: TOLL FREE 800-421-7731 TECHNICAL SUPPORT AND 408-287-0259

FROM CALIFORNIA 800-421-7748 FROM OUTSIDE THE US: 408-287-0264

JASON-RANHEIM
580 PARROT STREET

SAN JOSE, CA USA 95112
VZS4" MwtpCcnt

OMSR'

EXPOESS

presenting ... CAPTURE'· 
A NEW WAY TO UNLOCK THE POWER OF YOUR C64 OR C128* 

• CAPTURE IS A CARTRIDGE THAT PLUGS INTO YOUR COMPUTER'S EXPANSION PORT. 

• CAPTURE DOES NOTHING - UNTIL YOU PRESS ITS CAPTURE BUTTON. UNTIL THEN, A 
RUNNING PROGRAM CANNOT DETECT ITS PRESENCE. 

• CAPTURE THEN TAKES CONTROL - NO IFS, ANDS OR BUTS - AND PRESENTS A MENU. 

• CAPTURE WILL NEATLY SAVE EVERYTHING IN YOUR COMPUTER TO YOUR 1541 OR 
COMPATIBLE DISK DRIVE - ALL 64K OF RAM, CPU, VIC AND SID CHIP 
REGISTERS - EVERYTHING. IN EASY TO VIEW CHUNKS. 

• CAPTURE WILL, IF YOU WANT, PRE-CONFIGURE YOUR COMPUTER'S RAM SO THAT 
ONLY MEMORY ALTERED BY YOUR PROGRAM NEED BE SAVED. 

• CAPTURE WILL WRITE A BOOT ON YOUR DISK SO YOU CAN RELOAD AND BEGIN 
EXECUTION RIGHT WHERE YOU LEFT OFF. 

• CAPTURE DOES ALL THIS AT A COST OF JUST $39.95 

BUT HERE'S THE BEST PART 
• CAPTURE WILL MAKE AN AUTO-START CARTRIDGE OF YOUR PROGRAM . IT'S EASY! 

JUST FOLLOW THE DIRECTIONS ON THE SCREEN. NOW PLUG IN YOUR 
CARTRIDGE AND TURN ON YOUR COMPUTER. IN LESS THAN TWO SECONDS 
YOUR PROGRAM BEGINS AGAIN AT PRECISELY THE POINT WHERE YOU 
CAPTURE'D IT. MAGIC! 

BESIDES CAPTURE, YOU NEED A promenade C1 AND A SUPPLY OF CPR3 
CARTRIDGE KITS. 

ORDERING INFORMATION 
• CAPTURE CARTRIDGE - COMPLETE WITH INSTRUCTIONS .......... . .. . . .. ... $ 39.95 

• promenade C1 - EPROM PROGRAMMER WITH DISK SOFTWARE . . .. ... ...... 99.50 

• CPR3 CARTRIDGE KIT - PC BOARD, CASE AND 3 EPROMS .............. . .. . .... . 29.95 

• DR-EPROM ERASER, TWO AT A TIME, 3 TO 10 MINUTES . . . ......... ... .......... 34.95 

• STARTER SET - CAPTURE, promenade C1 AND 1 CPR3 . .. ........ .... ....... 149.95 

• DELUXE SET - CAPTURE, promenade C1 , DR AND 2 CPR's ............. .... . 199.95 

SHIPPING AND HANDLING - USA: UPS SURFACE $3.00 
BLUE LABEL $5.00 NEXT DAY AIR $13.00 

CANADA: AIR MAIL $7.00 OTHER FOREIGN AIR $12.00 

CALIFORNIA RESIDENTS ADD APPLICABLE SALES TAX 
COD ORDERS, USA ONLY, ADD $3.00 

C64 AND C128 TM COMMODORE ELECTRONICS, LTD. ·WHEN OPERATING IN 64 MODE 

TO ORDER: TOLL FREE 800-421-7731 
FROM CALIFORNIA 800-421-7748 

TECHNICAL SUPPORT AND 408-287-0259 
FROM OUTSIDE THE US: 408-287-0264 

JASON-RANHEIM 
580 PARROT STREET 
SAN JOSE, CA USA 95112 



DISK WORLD! is proud to introduce

the lowest-priced. LIFETIME-WARRANTY

diskettes ever!

And they're BRAND NAME PRODUCT to boot!

5.25"SSDD->.69 ea. 5.25" DSDD<79 ea.

5.25" DSDD-HD->*2.25 ea.
3.50"SSDD->$2.09ea. 3.50"DSDD-^2.55ea

Based on multiples ol 100 each.
Boxed in ill's with heavy-duty cardboard sleeves, user ID labels,

reinforced hubs (where appropriate) and write-proted tabs.

Introducing Wabash Pinnacle Series Diskettes.

Two years ago. i( you'd told me I'd be writing this ad. I would

have laughed.
At that time. Wabash diskettes were synonymous with

"s—t".
Just saying [hat quality control was poor would be

charitable.
So much was wrong that DISK WORLD wouldn't sell them.

That was yesterday.

Kearney-National Inc.. a $202-mtllion division ot a much

larger company, came into Wabash.
Out went the old management, the old methods, the old

production techniques...and m went a lot ol new people, ideas,

production lines and some really imaginative thinking.

The end result.

Today, I'm proud to offer you the Wabash Pinnacle Series ot

diskettes at the prices shown.
This isn't evolution in diskette manufacturing: it's revolution

Here's what you get.

Wabash Pinnacle diskettes are

...certified 100% Error Free
.. .are coverd by a LIFETIME WARRANTY

..meet or exceed all industry specifications (by quite

some distance)
...and are simply the best value in diskettes available

today.

The torture test.

Considering Wabashs earlier dubious reputation. I wasn't

exactly a true believer when their Director ol Marketing came

into my office with samples.
So I took a box at random, selected a disk, bent the thing

every which way and slipped it into my IBM-PC.
It formatted It booted. It stored and retrieved data.

That wasn't enough.

I gave samples of the diskettes to Curt Rostenbach and, in

turn, to Tom Streit, both hackers of long experience and mem

bers of the Waukegan (Illinois} Apple Users Group.
Tom really went at it.

He took a quartz-halogen lamp, aimed it at the diskette until

i! started to smoke (and melt)...and then formatted, booted

the diskette and stored and retrieved data!

The same terribly (and intentionally) mutilated diskette ran

on an ITT. Corona and IBM.
Curt was nicer.

He simply bent the diskette every which way...and it still

formatted, booted and ran on his Apple.

The best buy I've ever seen.

DISK WORLD!, Inc. sells more flexible magnetic media by
mail-order than anyone else in the world

I. as President of the corporation, won't tolerate a product
with a failure rate of more than 1/IOOOthof 1 percent.

I also don't like companies who try to milk a "quality" or

"premium" image for a higher price like Dysan and Verbatim

did...until they Tailed,
As President of DISK WORLD!. Inc., my motto is simple: "the

best diskette for the least amount of money."

Wabash is it.

Right now. there is no better value than the Wabash Pinnacle
Series of diskettes.

Granted, you have to buy a hundred at a time, but so what?
Split the order with friends, relatives, co-workers or even your
worst enemies.

The key thing is to get the most diskette lor the money.
And this is it.

(Incidentally, as a corporation, we put our money where our

mouth is. Our first order for Wabash Pmnacie Diskettes was
1 5-milhon units.)

That's an awful lot ot faith and confidence

Sj: then again, I have the diskette that Tom Streit literally

melted., and kept on running.

The truth about $1.00 or less diskettes.

More and more ads are popping up offering diskettes for

$1.00 or less.
By the same token, more and more people who were selling

used cars a few months ago are now selling diskettes by mail.

We did a little survey of current ads for diskettes advertised
for a dollar or less and did some analysis of the market and

here's what we lound as it applies to 5 25' DSDD diskettes

"supposedly" selling for a dollar or less.

ACTUAL

ADVERTISED

VENDOR: LOW PRICE:

Umtech .89 ea.

Datatech 99 ea.

Computer Club .95 ea.

.99 ea

Communications
& Electronics
Precision Data

Diskette Connec.
CompSoftServ.

PRICE ACTUAL

PER 100: MFGR.:

.92 ea. Unspecified

99 ea Unspecified.
Unspecified.

Unspecified.

93 ea
1 02 ea

,49 ea.

.89 ea

.93 ea

.77 ea.

80 ea Unspecified.

.93 ea Unspecified.

Unspecified.

Unspecified.

.93 ea

.77 ea

-shpg

Computer/Computer .99 ea. .99 ea. Unspecified.

DISK WORLD .89 ea .92 ea. Wabash
Datatech

The real truth about $1.00 or less diskettes.

It costs all diskette manufacturers about the same to pro
duce a diskette Some may charge more because they want to
project a "premium quality" image, ala the late, lamented
Dysan who bought their basic media from 3M.

Some charge less because they sell a sub-standard prod
uct., and we're not foolish enough to name names here.

But here's the truth about the SI 00 or less diskette market.
It falls into four categories:

1. The DISK WORLD'S of the universe who simply are so big
that they can buy first quality product in massive quantities and
choose to pass on the savings to you (Precision Data and
Diskette Connection on BRAND NAME producis also fall into
this category j

2. The people who buy "cosmos"...stuff from maior manu

facturers that usually hits quality control standards, but is
cosmetically blemished and thus can't be packaged and sold
under the manufacturer's own name.

3. "Duplicator Duality" Uncertified media, usually beiow
manufacturer's own standards and frequently below ANSI and
IBM standards. Sold on an "as-is" basis with the understand
ing that the manufacturer's name will never be divulged. Usual
ly about a 20% reject rate...as compared to DISK WORLD'S
standard ot less than! /1000th of 1 % reject/return rate. Next to
garbage, this is the source of most diskettes advertised at a

dollar or less.
They may work...and then again they may not. (Frankly, the

odds at the Blackiack table in Las Vegas are more in your favor.)
4. Garbage. Stuff that shouldn't be sold at all. Gut some

manufacturers are hurting for cash, so they sell it anyway.

(After all. they want to meet their payroll. Look what happens

when you don't: you become a Dysan or Verbatim. Lots of

history, but no money.) More and more garbage is being
dumped into the market as manufacturers become pressed for
cash and are motivated into selling anything and everything

they can manufacture. (Read the article in FORBES about
Verbatim and its "Bonus' brand.)

Finally, the Taiwanese counterfeiters are moving into the act.

Perfect duplicates of the packaging of major manufacturers
with one exception: the quality isn't there.

The Critical Factor.

Only DISK WORLD!. Inc. offers fully brand-identified.
LIFETIME-WARRANTY product for less than a dollar.

Every one else offering 5.25" product for less than a buck
doesn't tell you who makes it.

We do
And that ought to tell you a lot right there

Ordering & Shipping
Instructions

SHIPPING: Wabash Pinnacle Diskettes are sold in mul

tiples of 100 only. Shipping charges are S3.00 per 100.

regardless of type or size.
PAYMENT: VISA. MASTERCARD and PREPAID orders

accepted. Corporations rated 3A2 or better and govern
ment and quasi-govemmenl open accounts are accepted

on a NET 15 basis.
C.O.D. orders are subject to a S5.00 special handling

charge (Sorry for the increase, but too many people have
been refusing C.O.D. orders or using bad checks. It's a
classic example of a few "bad eggs" making life more

expensive for everyone else.)
AP0. FPO. AK, HI & PR ORDERS: Include shipping as

shown and an additional 5% of the total amount of the

order to cover PAL and insurance.

No other non-continental U.S. orders are accepted
TAXES: Illinois residents only, add 7%.

MINIMUM ORDER: 535.00

All orders subject to acceptance.

Not responsible for typographical errors.

ORDERS ONLY:
1-800-621-6827

{In Illinois: 1-312-256-7140)

INQUIRIES & INFORMATION
1-312-256-7140

FOR FASTEST SERVICE, USE MCI MAIL:
Just address "DISKORDER"

(24-hour shipping on any item in stock

v if you order via MCI MAIL.) J

DISK WORLD!, Inc. 629 Green Bay Road

Wilmette, Illinois 60091

DISK WORLD! is proud to introduce 
the lowest- riced, LIFETIME-WARRANTY 

diskettes ever! 
And they're BRAND NAME PRODUCT to boot! 

5.25"SSDD~ .69 ea. 5.25" DSDD~. 79 ea. 
5.25" DSDD-HD~$2.25 ea. • 

3.50" SSDD~$2.09 ea. 3.50" DSDD~$2.55 ea. 
Introducing Wabash Pinnac le Series Diskettes. 

Two years ago, it you'd told me I'd be wilting th is ad,' would 
have tauohed. 

AI that time, Wabash dlskenes were synonymous with 
·s-I". 

Just saying that quality control was poor would be 
charitable. 

ea, ed on multiples 01100 each. 
Boxed in 10', with tMlavy-duty cardboard steeves, user 10 libelS, 

reinforced hub. (whera Ippropriate)and write-protect labs. 

So much was wrong that DISK WORLD wouldn', selilhem. 
That was yesterday. 

Kearney-National Inc .. a S202·mlliion division 01 a much 
larger company. came lAID Wabash. 

Out went the old management, the old methods, the old 
producllon techniques ... and In went a lot 01 new ~pte . Ideas, 
production lines and some really Imaginative thinking. 

The end result. 
Today, I'm proud to oller you the Wabash Pinnacle Series of 

diskettes at the prices shown. 
This Isrft evotution in diskene manufacturing: it's revotution. 

Here's what you get. 
Wabash Plnnacte dlskeltes are 

.. certlf led 100% Error Free 
... are coverd by a lIFETtME WARRANTY 
... meet or exceed al1 industry specJlications (by QUite 
some distance) 
... and are simply the best value in diskettes available 
today. 

The torture test. 
Considering Wabash's earlier dubiOUS repUlall0n. I wasn'l 

exactly a !JUe believer when their Oireclor 01 MarketHlg came 
Inlo my ollice wllh samples. 

So I took a box at random. selected a diSk, bent the thing 
every which way and slipped it into my 18M-PC. 

It formatted. It booted . It stored and lelrieved data. 
That wasn' t enough. 

I gave samples of the diskettes to Curt Rostenbach and, III 
turn. to Tom Strel\' both hackers 01 long experience and mem­
bers 01 tile Waukegan (illinois) Apple Users Group. 

Tom really went all\. 
He took a QuarlI-halogen lamp, aimed il at the diskette unlll 

1\ started 10 smoke (and melt) ... and Ihen formatted, booted 
Ihe diskette and stored and relrieved data! 

The same terribly (and intentionally) mutila ted diskette ran 
on an In. Corona and fBM. 

Curt was nicer. 
He simply benl the diskette every wll ich way ... and It stili 

lormalled. bOoted and ran on his Apple. 
The best buy I've ever seen. 

OISK WORLD!, Inc. sells more lIexlble magnetic media by 
mall·order than anyone else In the world. 

I. as PreSident of the corporatIOn. won't tolerate a product 
with a failure rate of more than 1/ 10001h 01 1 percent. 

I also don'l like companies who try to milk a -Quallty- or 
-premium- image lor a higher price like Oysan and Verbatim 
did ... untillhey fa iled. 

As ~resident 01 DISK WORLD!. Inc .. my mollo is simple: -Ihe 
best diskette for the least amount of money.-

Wabash is it. 
Right now. there is no better value than the Wabash Pinnacle 

Series of diskettes. 
Granled. you have to buy a hundred at a lime but so what? 

Split the order With friends. relatives. co·workers or even your 
worst enermes. 

The key thing is to getlhe most dlskelle for Ihe money 
And Ihls is It. . 
(InCidentally. as a corporabon, we pul our money where our 

"' J' .~ (. ~, .. - ~'. ".".~ " .• ~, 

mouth IS. Our first order for Wabash Pinnacle Oiskel1es was 
I .S·miliion units.) 

ThaI's an awful lot of faith and confidence 
But, then agam, I have the diskette thai Tom Streit literally 

melted ... and kepi on running. 
The trulh about $1.00 or less diskettes. 

More and more ads are poppmg up ollering diskettes for 
$1.00 or less. 

8y the same loken. more and more people who were selling 
used cars a few months 2gQ are now selling diskettes by mail. 

We did a little survey of current ads for diskettes advertisti:l 
for a dOllar or less and did some analYSIS of the market and 
here's whal we found as it applies to 5.25' OSOO diskettes 
-supposedly- selling for a dollar or less. 

VENDOR: 
Unltech 
Datatech 
Computer Club 

Communications 
& Electronics 
Precision Oala 
Diskette Connec. 
Camp Soft Servo 

Computer/ Computer 
DISK WORLD 

ACTUAL 
ADVERTISEO PRICE ACTUAL 
LOW PRICE: PER 100: MFGR.: 

.89 ea. .92 ea. Unspecified. 

.99 ea. .99 ea. Unspecified. 

.95 ea. .98 ea. Unspecified. 

.99 ea. 1.02 ea UnspeCified. 

.49 ea. 

.89 ea. 

.93 ea. 

.77 ea. 

. 99 ea. 

.89 ea. 

.80 ea 

.93ea 

.93 ea 

.77 ea 
+ shpg 

UnspeCified. 
Unspecified. 
Unspecified. 
Unspecified. 

.99 ea. Unspecified . 

.92 ea. Wabash 
Datatech 

The real truth about $1 .00 Dr less diskettes. 
II costs all diskette manufacturers about the same to pro. 

duce a diskette. Some may charge more because Ihey want 10 
project a -premium Q,uality" image, ala the late lamented 
Dysan who bOught their basic media from 3M. ' 

Some charge less because they sell a sub·standard prod. 
uc\. . and we're nOlloolish enough 10 name names here 

8ut here's the truth abot't the $1.00 Of less diskette market. 
It fa lls 11110 four cate~ories : 
1. The DISK WORLD s of the universe who simply are so big 

that they can buy first quality product in massive quantJlJes and 
choose to pass on the saVIngs to you. (preoslon Oala and 
Olskette ConnecllOn on 8RAND NAME products also lallinto 
thlS category) 

2. The people who buy -cosmos-... stulf from malar manu· 
facturers thai usually hits Quality control standards, but IS 
cosmetically btemished and thus can't be paCkaged and sold 
under the manufactuler's own name. 

3. -Duplicator Quality". Uncerlilled media. usually below 
manufacturer's own standards and frequently below ANSI and 
IBM standards. Sold on an -as'ls- basis vrith the understand­
ing that the manufacturer's name Will never be divulged. Usual· 
Iy about a 20% reject rate ... as compared to DISK WORLD's 
standard 01 less than l / l 000th oll % rejecl/return rate. Nexllo 
ga/bage, this is Ihe source of most diskettes advertised at a 
dollar or less. 

They may work ... and then aQaIn they may 001.. (Fr..-Jldy. the 
odds attne Blackjack table 111 las Vegas ill! more 111 ycu favor.) 

4. Garbage. Stuff that shouldn't be sold al all. But some 
manufacturers are hurling for caSh. so they sell It anyway. 
(After all, Ihey want to meet lheir payroll. Look what happens 
when you don't: you become a Oysan 0/ Verbatim. Lots of 
history. but no money.) More and more garbage IS beillg 
dumped into the market as manufacturers become pressed lor 
cash and are motivated into selling anything and everything 
they can manufacture. tRead the article in FORBES abOul 
VerbatJm and ItS -Bonus brand.) 

Filially, Ihe Taiwanese counterlel lers afemovlIIg IIItO the act. 
Perfect duplicates of the packaglllg of major manufacturers 
with one exception: the Quality isn·lthere. 

The Critical Factor. 
Only OISK WORLD!. Inc. offers ful1y brand·ldentlfled. 

lIFETIME·WARRANTY product lor less than a dollar 
Everyone else offering 5.25" producl for less than a buck 

doesn't lell you who makes il. 
We do. 
And that ought to tell you a lot right there. 

' ;~;dd" ;i~n;,'s'%'~f~"~ Include shipping as shown ar total amount oflhe 
order 10 cover and IIIsurance. 

No other non-continental U.S. orders are accepled. 
TAXES: illinois residents oll ly. add 7%. 

MtNtMUMOAOEA:S35.00 
All orders subject to acceptance. 

Not responsible for typographical errors. 
ORDER S ONLY: 
1·800-621-6827 

(In Illinois: 1·312-256-7140) 
INOUIRIES & INFORMATION 

1-312-256-7140 
FOR FASTEST SERVICE, USE MCI MAIL: 

Just address "OISKOROER" 
(24·hour shipping on any item in stock 

,-__ ...::.=:.Ofder via MCI MAIL.) 

DISK WORLD' Inc 629 Green Bay Road 
• ,. Wilmette, Illinois 60091 



FULL

COLOR

COMMODORE 1702

1541

COMMODORE

COLOR
VIDEO CAMERA
& RECORDER

PORTABLE

VIDEO RECORDER

1-800-328-8322

P ROFESSIONA L

HANDICAPPING SYSTEMS

• PRESENTED BY PROFESSOR JONES

MARKET YOUR SOFTWARE

INEXPENSIVELY

Professor Jones will be reviewing 3rd

party software for our newest catalogue

If you currently market or plan to market PROFES

SIONAL software dedicated to handicapping, stock

market analysis, sports, accounting, or business

application, Prof. Jones is now reviewing software

for the Spring '86 catalogue. ALL software will be

reviewed and developers will either receive a let

ter of review and/or a multilevel contract proposal.

(Sorry, we will review software but it cannot be returned)

Call (208) 342-6939 or Mail to:

Professor Jones

1940 West State Street

Boise, Idaho 83702

Switch selectable Commodore graphics

mode for Epson. StarMicronics, C. Itoti,

Prowriter. Okidata, Seikosha, Banana.

BMC. Panasonic, Mannesman Talley

& others

Universal Input/Output

Board for C-64 & C-128

• 16 Channel 8-bit A/D converter with 100

microsecond sampling time.

• 1 D/A output

• 16 high voltage/high current

discrete output

• 1 EPROM socket

• Use multiple boards (or additional

channels up to 6 boards

CBM-64usedMW-611 S225.00

$50 For your old

NEW! interface

Universal Parallel

Graphics Interface

• Built-in self-test with status report

• Optional RAM printer buffer

• Provides virtually total emulation of

Commodore printers tor compatability

with popular software

• ASCII conversion, total test, Emulate &

tranparent mode

• Fully intelligent interface that plugs into

standard Commodore printer socket

• Exclusive graphic key-match function

Mlcrografix MW-350 $129

_ S79.00 with any trade in

Micro World Computers, Inc. (303) 987-9531

3333 W. Wadsworth Blvd. #CL05

Lakewood. CO 80227

COMPUTE!

Subscriber Services

Please help us serve you belter. If you

need to contact us for any of the

reasons listed below, write to us at:

COMPUTE! Magazine

P.O. Box 10955

Des Moines, IA 50950

or call the Toll Free number listed below.

Change Of Address. Please allow us

6-8 weeks to effect the change; send

your current mailing label along with

your new address.

Renewal. Should you wish to renew your

COMPUTEI subscription before we

remind you to, send your current mailing

label with payment or charge number

or call the Toll Free number listed below.

New Subscriptfon.A one year(12 month)

US subscription to COMPUTEI is $24.00 (2
years. $45.00; 3 years, $65.00. For sub

scription rates outside the US, see staff

page). Send us your name and address

or call the Toll Free number listed below.

Delivery Problems. If you receive dupli

cate issues of COMPUTEI, if you experi

ence late delivery or if you have prob

lems with your subscription, please call

the Toll Free number listed below.

COMPUTE!

800-334-0868
In NC 919-275-9809

FULL 
COLOR 
COMMODORE 1702 

COLOR 
VIOEO CAMERA 
&RECOROER~ 

$6g8~b' 

$159 

-1541 
COMMODORE 

~PROFESSIONAL~ 
.rrJ!', HANDICAPPING SYSTEMS .trJf-, 

• PRESENTED BY PROFESSOR JONES • 

MARKET YOUR SOFTWARE 
INEXPENSIVELY 

Professor Jones will be reviewing 3rd 
party software for our newest catalogue 

If you currently market or plan to market PROFES­
SIONAL software dedicated to handicapping, stock 
market analysis, sports, accounting, or business 
application, Prof. Jones is now reviewing software 
for the Spring '86 catalogue. ALL software will be 
reviewed and developers will either receive a let­
ter of review and/or a multilevel contract proposal. 

(Sorry, we will review software but it cannot be returned) 

Call (208) 342-6939 or Mail to: 

1-800-328-8322 EXT5BI 

Professor Jones 
1940 West State Street 

Boise, Idaho 83702 

NEW! 
$50 for your old 

interface 
Universal Parallel 
Graphics Interface 

• Buill-in sell -test w ith status report 

• Optional RAM printer buffer 

• Provides virtuaUy 10lai emulation 01 
Commodore printers for compatability 
with popular software 

• ASCII conversion, tolatlest, Emulate & 
tranparent mode 

• Switch selectable Commodore graphics • Fully Intelligent interface that plugs in to 
mode lor Epson, SlarMic ronics, C. Itoh, standard Commodore printer socket 
Prowriter. Okidata, Seikosha, Banana, • Exclusive graphic key-match function 
BMC, Panasonic, Mannesman Talley 
& others Mlcrograflx MW·350 .. ,. , .. $129 

"';;';';';'';'' ___ ... __ ~ __ • ' .. , .. , . .. • . . $79.00 with any trade In 

Universal Input/ Output 
Board for C-64 & C-128 

• 16 ChannelS-bit AID converter with 100 
microsecond samplin'g time. 

• , 0 / A output 

• 16 high vol tage/high current 
discrete output 

• 1 EPROM socket 

• Use multiple boards for additional 
channels up to 6 boards 

CBM.64 used MW·611 . .......... $225.00 

Dealer Inquines InVited Micro World Computers, Inc. (303 ) 987-953 1 

3333 W. Wadsworth Blvd. nClO5 
Lakewood, CO 80227 

COMPUTE! 
Subscriber Services 
Please help us serve you better. If you 
need to contact us for any of the 
reasons listed below, write to us at: 

COMPUTEI Magazine 
P.O. Box 10955 
Des Moines, IA 50950 

or call the Toll Free number listed below. 

Change Of Address. Please a llow us 
6-8 weeks to effect the change: send 
your current mailing label along with 
your new address. 

Renewal. Should you wish to renew your 
COMPUTEI subscription before we 
remind you to, send your current mailing 
label with payment or charge number 
or call the Toll Free number listed below. 

New Subscriptlon.A one year('2 month) 
US subscnp~on to COMPUTEI ~ $24.00 (2 
years, S45.00: 3 years, S65.OO. For sub-­
scription rates outside the US, see stoff 
page). Send us your name and address 
or call the Toll Free number listed below. 

Delivery Problems. If you receive dupli­
ca te issues of COMPUTE!. if you experi­
ence late delivery or if you have prob-­
lems with your subscrip tion, please call 
the Toll Free number listed below. 

COMPUTE! 
800-334-0868 
In NC 919-275-9809 



What the world really needs

is a 69 cent

Double Sided, Double Density Diskette
with a LIFETIME WARRANTY!

And DISK WORLD! has it.
Introducing Super Star Diskettes:

the high quality diskette with

the lowest price

and the best LIFETIME WARRANTY!

in the course of selling mere than a million diskettes

every month, we've learned something: higher prices don't

necessarily mean higher quality.

In (act. we've found thai a good diskette manufacturer

simply manufactures a good diskette., no matter what

they charge for it (By way of example, consider that none

of the brands that we carry has a return rate of greater than

vi.OOOth of 1 percent!)

In other words, when people buy a more expensive

diskette, they aren't necessarily buying higher quality.

The extra money might be going toward flashier adver

tising, snazzier packaging or simply higher profits.

But the extra money in a higher price isn't buying better

quality.

All of the good manufacturers put out a good diskette.

Period.

How to cut diskette prices

...without cutting quality.

Now this discovery posed a dilemma: how to cut the

price of diskettes without lowering the quality.

There are about 85 companies claiming to be "diskette-

manufacturers.

Trouble is, most of them aren't manufacturers.

Rather they are fabricators or marketers, taking other

company's components, possibly doing one or more steps

of the processing themselves and pasting their labels on

the finished product.

The new Eastman Kodak diskettes, for example, are one
of these. So are IBM 5V diskettes. Same for DYSAN.
Polaroid and many, many other familiar diskette brand

names. Each of these diskettes is manufactured in whole

or in part by another company!

So. we decided to act iust like the big guys. That's how
we would cut diskette prices...without lowering the

quality.

We would go out and find smaller companies to manu

facture a diskette to our specifications...specifications

which are higher than most... and simply create our own

"name brand" diskette.

Name brand diskettes that offered high quality at low

prices.

DISK CADDIES
The original flip-up holder for

10 5W" diskettes. Beige or Grey
only.

$1.65 ea.+ .20 Shpng.

DISKETTE 70 STORAGE
Dust-free storage for 70 5Va"

diskettes. Six dividers included.

An excellent value.

S9.95ea.+S3.00 Shpng.

HOURS;

Human: 8AM-6PM Central Time, Monday through Friday

Answering Machine: 6PM-BAM, All Times

MCI MAIL; 24 hours a day.

SSDD DSOD

.55 ea.
Qty.SO

.69 ea.
Qty.5O

Super Star diskettes are sold in multiples of 50 only Diskettes are
snipped mth white Tyvec sleeves, reinforced hubs, user ID labels
and write-protect tabs

Boy, did we get lucky. Our Super Star

Diskettes are the same ones you've been

using for years.. .without knowing it.

In our search for the low priced, high quality diskette of

our dreams, we found something even more interesting.

We found that there are several manufacturers who

don't give a hoot about the consumer market for their

diskettes. They don't spend millions of dollars in advertis
ing trying to get you. the computer user, to use their

diskettes.

Instead, they concentrate their efforts on turning out the

highest quality diskettes they can...because they sell

them to the software publishers, computer manufaciurers

and other folks who (in turn) put their name on them.. .and

sell them for much higher prices to you!
After all. when a software publisher or computer manu

facturer or diskette marketer puts their name on a diskette,

they want it to work time after time, everyhme. (Especially
software publishers who have the nasty habit of copy-
protecting their originals!)

HOWTO ORDER:

ORDERS ONLY:

1-800-621-6827

(In Illinois: 1-312-256-7140)

INQUIRIES:

1-312-256-7140

FOR FASTEST SERVICE. USE NO-COST MCI MAIL:

Our address is DISKORDER Its a FREE MCI MAIL
letter. Mo charge to you. (Situation permitting, well

ship these orders in 24 hours or less.)

SHIPPING: 5'." & 3V DISKETTES—Add S3 00 per each
100 of (ewer diskettes OTHER ITEMS: Add shipping charges
as shown in addition to other shipping charges PAYMENT:

VISA. MASTERCARD and Prepaid orders accepted COD OR

DERS: Add additional S5.00 special handling charge APO.

FPO. AK. HI & PR ORDERS: Include shipping charges as

shown and additional 5% of total order amount to cover PAL

and insurance We ship only toUmtedStatesaddresses. except

for those listed above TAXES: Illinois residents, add 7%
sales tax.

MINIMUM ORDER: S35 00.

Super Star Diskettes. You already know

how good they are. Now you can buy

them...cheap.

Well, that's the story.

Super Star diskettes don't roll off the boat from Pago-
Pago or emerge from a basement plant just east of

Nowhere.
Super Star diskettes have been around for years...and

you've used them for years as copy-protected software
originals, unprotected originals. Sometimes, depending

on which computer you own, the system master may have
been on a Super Star diskette And maybe more than once,
you've bought a box or two or more ol Super Star diskettes

without knowing it. They just had some "big" company's
name on them

Super Star Diskettes are good. So good that a lot of
maior software publishers, computer manufacturers and

other diskette marketers buy them in the tens or hundreds

of thousands.

We buy them in the millions.

And than we sell them to you.

Cheap.

When every little bit counts,

it's Super Star Diskettes.

You've used them a hundred times...under different

names.

Now. you can buy the real McCoy, the same diskette that

maior software publishers, computer manufacturers and
diskette marketers buy...and call their own

We simply charge less.

Super Special!

DISK WORLD!, INC.

Order 50 Super Star Diskettes

and well be happy to sell you an

Amaray Media-Mate 50 for only
SS 75 shipping included...a lot

less than the suggested retail price

of Si5.95

Regular DISK WORLD! price: S9.69 ea.

+ S2.D0 Shpng.

The Super Star

LIFETIME WARRANTY!

Super Star Diskettes are unconditionally warranted

against defects in original material and workmanship

so long as owned by the original purchaser. Returns

are simple: just send the defective diskettes with proof

of purchase, postage-paid by you with a short expla

nation ol the problem, and we'll send you the replace
ments. (Incidentally, coffee stained diskettes and

diskettes with staples driven through them don't

qualify as "defective".}

WE WILL MEET OR BEAT ANY NATIONALLY

ADVERTISED PRICE

ON THE SAME PRODUCTS AND QUANTITIES

SUBJECT TO THE SAME TERMS AND CONDITIONS.

629 Green Bay Road

Wilmette, Illinois 60091

What the world really needs 
isa6geent 

Double Sided, Double Density Diskette 
with a LIFETIME WARRANTY! 

And DISK WORLD! has it. 
• • Star Diskettes: 

the high quality diskette with 
the lowest price 

and the best LIFETIME WARRANTY! 
In the course of seiling more than a million diskettes 

every month. we've learned somethlOg: higher prices don't 
necessarily mean higher Quality. 

In lact. we've found that a good diskette manufacturer 
Simply manufactures a good diskette .. no matter what 
they charge for It. (By way of example, consider that none 
of the brands that we carty has a return rate of greater than 
t/ t,OOOth of 1 percent!) 

In other words, when people buy a more expenSive 
diskette, they aren't necessarily buying higher quality. 

The extra money ml~ht be going toward lIashler adver· 
tlSlOg, snazzier packaglOg or Simply higher profits. 

Butthe extra money in a higher price isn't buymg better 
Quality. 

AU of the good manufacturers put out a good dlskelle. 
Period. 

How to cut diskette prices 
... without cutting quality. 

Now this discovery posed a dilemma: how to cut the 
price of dlskel!es without loweflng the Quality. 

There are about 85 companies claiming to be "dlskette­
manufacturers. 

Trouble IS. most 01 them aren't manufacturers. 
Rather they are fabricators or marketers, takmg other 

company's components . pOSSibly domg one or more steps 
of the processing themselves and pasting then fabels on 
the finished product. 

The new Eastman Kodak diskel!es. for example. are one 
01 these. So are ISM 5\~ · diskettes. Same for DYSAN, 
PolarOid and many, many other familiar diskette brand 
names. Each of these diskettes IS manufactured 10 whole 
or 10 part by another company! 

So, we deCided to act lust like the big guys. That's how 
we would cut diskette pnces ... wlthout lowering the 
Quality. 

We would go out and IlOd smaller companies to manu· 
facture a diskel!e to our specllicalJOns ... speclfications 
which are higher than most. .. and Simply create our own 
-name brand" dlskel!e 

Name brand diskettes that olfered high Quality at low 
pflces. 

DISK CADDIES 
The originalltip·up holder for ~t; 

10 5 ~~ ~ diskettes. Beige or Grey 
only. 

S1.65 ea. + .20 Shpng. 

DISKETTE 70 STORAGE ~ 
Oust·free storage for 70 5W 

diskettes. Six dividers included. • 
An excellent value. 

S9.95 ea. +S3.00 Shpng. 

HOURS: 
Human: 8AfIl·6PM Centraf Time, Monday through Friday 

Answering Machine: 6PM-SAM. All Times 
Mel MAIL: 24 hours a day. 

II 
51/4· • 5114· 

SSDD DSDD 
.55 ea. I .69 ea. 

Qty. 50 Qty.50 

Sllper Star diskettes ate sold m mUltiples 01 50 only Diskettes ate 
shipped ..... IIh ..... hite Tyvec slee\·es. remlorced hubs. user 10 labels 
and ..... lIIe·prolect labs 

Boy, did we get lucky. Our Super Star 
Diskettes are the same ones you've been 

using for years ... without knowing it. 
In our search lor the low priced, high Quality diskette 01 

our dreams, we lound somethmg even more Interesllng. 
We lound that there are several manufacturers who 

don't gIVe a hoot about the consumer market for their 
diskettes. They don't spend mllhons 01 dollars 10 advertlS' 
109 trYing to gel you, the computer user. to use thelf 
dlskelles 

Instead, they concentrate their ellorts on turnmg out the 
highest Quality diskettes they can ... because they sell 
them to the software publishers, computer manufacturers 
and other folks who (in turn) put their name on them .. . and 
sell them lor much hIgher prices to youl 

After all, when a software publisher or computer manu· 
facturer or diskette marketer puts thelf name on a diskette, 
they want lIto work time after time, everyllme. (EspecIally 
software pubhshers who have the nasty habit of cOpy­
protecllng their orlglOals!) 

HOW TO ORDER: 

ORDERS ONLY: 
1-800-621·6827 

(In fflfnois: 1·312-256-7140) 
INQUIRIES: 

,·312-256-7140 
fOR fASTEST SERVICE. USE NO-COST MCI MAIL: 
Our address IS DISKORDER It's a FREE Mel MAIL 
letter. No charge to you. (SlluatlOn permlttmg. we·tI 
ship these orders 10 24 hours Of less.) 

SHIPPING: 51," & J W OISKEnES-Add 53 00 per each 
100 or le ..... er dlsket!es OTHER ITEMS: Add shipping charges 
as shown In addilion to othel snipping charges pAYMENT: 
VISA, MASTERCARO amI PrtpaJd orders accepted COD OR· 
DERS: Add addl\lonal 5500 speoal handhng charge. APO. 
FPO. AI( HI & PR ORDERS: Include shipPing c,"aroes as 
sho ..... n and addrtlOnal 5" 01 10lal order amount to covet PAL 
and InSUlance We ship only to UnIted States addresses. vr;Cepl 
lor !nose listed above TAXES: illinois reSidents, add 7\ 
sales tax 

MINIMUM ORDER: 535 00 

Super Star Diskettes. You already know 
how good they are. Now you can buy 

them .. • cheap. 

Well , that's the story 
Super Star diskettes don't roll off the b0311rom Pago­

Pago or emerge Irom a basement plant Just east of 
Nowhere. 

Super Star diskettes have been around lor years .. and 
you've used them lor years as copy-protected soHware 
onglnals. unprotected ongmals Sometimes. dependmg 
on which computer you own, the system master may have 
been on a Super Slar diskette. And maybe more than once. 
you've bought a box or two or more 01 Super Star diskettes 
without knowing it. They just had some ~ blg" company's 
name on them. 

Super Slar Olskenes are gOOd . So good thai a 101 of 
major software publishers , computer manufacturers and 
other diskette marketers buy them In the tens or hundreds 
of thousands, 

We buy them in the millions. 
And than we sell them to you. 
Cheap. 

When every little bit counts, 
it's Super Star Diskettes, 

You've used them a hundred times .. under different 
names. 

Now, you call buy the real McCoy. the same dIskette that 
malor software publishers. computer maoulacturers and 
dIskette malketers buy .and call their own 

We Simply charge less 

Super Special! 

Order 50 Super Star Diskettes 
and we'll be happy to sell you an 
Amaray Medla·Mate 50 for only 
58.75, shlpPlOg mcluded ... a lot 
less than the suggesled retail pnce 
01 $15.95. 

Regular DISK WORLD! price: S9.69 ea . 
+ S2.00 Shpng. 

The Super Star 
LIFETIME WARRANTY! 

Super Star Diskettes are unconditIOnally warranted 
against defects 10 onginal material and workmanship 
so long as owned by the onglOal purchaser. Returns 
are Simple: lust send the defective diskettes With proof 
of purchase. postage·paid by you WIth a short expla· 
nation of the problem. and we'll send you Ihe replace· 
ments. (InCidentally. collee stamed diskettes and 
diskettes With staples driven through them don't 
Qualify as ~ defectlve ". ) 

WE WILL MEET OR BEAT ANY NATIONAllY 
ADVERTISED PRICE 

ON THE SAME PRODUCTS AND OUANTITIES 
SUBJECT TO THE SAME TERMS AND CONDITIONS, 

DISK WORLD' INC 629 Green Bay Road 
• , • Wilmette, Illinois 60091 



Incredible value!

Nashua
Diskettes

85
ea.

5V*- SSDD

5V«"DSDD

Q70ea
\J #Qty. 50

These are poly-Dagger) diskettes packaged with Tyvek sleeves,

reinlorced hubs, user iileniilicaiion labels and wnte-protect tabs.

NASHUA Corporation is a Hall-billion dollar corporation and a
recognized leader in magnetic media

SOFT SECTOR ONLY! Sold in multiples of 50 only'

for orders only: information &

1-800-821-6827 inquiries:
(In Illinois 1-312-256-7140) 1-312-256-7140

HOURS 8AM-5PM Central Time Monday-Friday

WE WILL BEAT MY NATIONALLY ADVERTISED PRICE

ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc.
629 Green Bay Road • Wilmeite. Illinois 60091

DISK

WORLD!

NASHUA
Aulhorl zed Distributor MAGNETIC

DISKETTES
The great unknown!

7Q0 S.SSOO

Oty 50 Qty 50

You've used these diskettes hundreds ol

times.. .as copy-protected originals on some of

the most popular software packages. They're

packed in poly-bags of 25 with Tyvek sleeves,

reinforced hubs, user identification labels and

write-protecttabs.

SOFT SECTOR ONLY! Sold in multiples

of 50 only.

for orders only: information &

1-800-621-6827 inquiries:
fin Illinois-1-312-256-7140) 1-312-256-7140

HOURS 6AM-5PM Central Time, Monday-Friday

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE

ON THE SAME PRODUCTS AND QUANTITIES'

DISK WORLD!, Inc.
629 Green Bay Road • Wilmette. Illinois 60091

DISK

WORLD!

ATHANA
Authorized Distributer MAGNETIC

MEDIA

DISKETTE

STORAGE CASES
AMARAY MEDIA-MATE 50: A REVOLUTION

IN DISKETTE STORAGE
Every once in a while someone takes We

simple ana makes it elegant1 This urni holds
50 5V diskettes, has grooves lor easy

stacking, inside nipples to keep diskettes

from slipping and sei/era1 other features. We

like >t! CQ RQ 'S200

DISKETTE 70 STORAGE: STILL A GREAT BUY.
Dust-free storage lor 70 5tt" diskettes

Six dividers included An excellent valje

DISK CADDIES ^.95 S&£
Vnt original fhp-up holder for 10 5H"

Beige or grey only M Cc

for orders only: informations.

1-800-621-6827 inquiries:
|!n Illinois: 1-312 256 7140) 1-312-256-7140

HOURS 8AM-5PM Central Time, Monday-Friday

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc.
629 Green Bay Road • Wilmette. Illinois 60091

The value leader in

Computer supplioi

And accMMriss.

FANTASTIC LOW PRICES ON

& BASF r
'■"%) QUALIMETRIC GT

DISKETTES!
LIFETIME WARRANTY!

Buy m bulk and save 150 to trie carton with envelopes, write-
protect tabs and user ID laDels Bciefl product is the same, except

m cardboard boxes ol 10.

Qty. 50 Oty 150

5.25" SSOD 83 ea .80 ea
5 25" DSDD 94 ea .92 ea.
5.25-DSDD-HO 2i3ea. N/A

5.25'SEDD-96TPI .94 ea. N/A
5.25-DSDD-96TPI 106 ea N/A

3 50SSOD-135TPI 1 84 ea 1 68 ea

3 50DSDD-135TPI 2.40 ea 2 26 ea
NOTE: 3 50' diskettes in Quantity 50 are packed in plastic

library cases That's why they seem to be a better buy Bui there

are only 5 diskettes to a case, so the bulk diskettes are really a
Better deal, unless you like expensive htile library cases

forordersonly: informations

1-800-621-6827 inquiries:

fin Illinois 1-312-256-7140) 1-312-256-7140
HOURS. 8AM-5PU Centra! Time. Monday-Friday

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE

ON THE SAME PRODUCTS AND QUANTITIES!

n|QL( Authorized Reseller
**IUI* Information Processing™ RAQP

WORLD!MM"

DISK WORLD!
Ordering & Shipping

Instructions
Shipping: 5V & 3 5" DISKETTES—Ada $3.00 per each 100 or
fewer diskettes Other Items: Add shipping charges as shown in

addition to other shipping charges Paymenl: VISA and MASTER

CARD accepted COD Orders: Add additional S5.0OSpecial Han
dling charge. APO. FPO. AK, HI 8 PR Orders: Include shipping
charges as shown and additional 5% of total order amount to

cover PAL and insurance. Taies: Illinois residents only, add 7%

sales tax.
Prices subiect to change without notice.

This ad supercedes all other ads.
Not responsible lor typographical errors

MINIMUM TOTAL ORDER-S35.00

FOR ORDERS ONLY:

1-800-621-6827
(In Illinois: 1-312-256-7140]

INFORMATION &

INQUIRIES:

1-312-256-7140

HOURS 8AM-5PM Centra! Time

Monday-Friday

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE

ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!. Inc.
629 Green Bay Road • Wilmeite. Illinois 60091

DISK

WORLD!

PRINTER

RIBBONS:

at

extraordinary

prices!
Brand new ribbons, manufactured to Original Equipment

Manufacturers specifications, in housings. (Not re-inked or
spools only.)

LIFETIME WARRANTY!

Epson MX-70/80 .. S2.70 ea. + 25C Shpng.

Epson MX-100 ... .S4.08 ea. + 25C Shpng.

Okidata Micro83.. S1.37 ea. + 25C Shpng.
Okidata Micro84.. $2.98 ea. + 25c Shpng.
for orders only: information &

1-800-621-6827 inquiries:

fin Illinois 1-312-256-7140) 1-312-256-7140
HOURS 8AM-5PM Central Time. Monday-Friday

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD', Inc.

629 Green Bay Road • Wilmette. Illinois60091

Now, the lowest
prices ever on

3M Scotch
7 DISKETTES

LIFETIME WARRANTY!

The best deal

on 3M diskettes

you've ever seen!

FREE!
FLIP'N FILE 15

with every order

for 5.25" SSDD and DSDD.

S1.36 ea. 5.25" SSDD with FREE Flip 'n File 15

5.25" DSDD with FREE Flip "n File 15.. .51.67 ea.

MINIMUM ORDER: 50 Diskettes

(Orders less than 50 are S1.39 and S1.70.

respectively.)

100% LIFETIME
WARRANTY!

This is a Super Special Promotion. It was

supposed to end May 31.1985.

But we decided to buy more than 1.000.000

3M diskettes packed in the FREE Flip "n File

15...and give you the benefits of this terrific

value.

One word of warning: this offer is limited only

to supplies on hand. Once this inventory is gone,

that's it. The prices stay the same...but there's

no FREE Flip'n File.

Ths last time we ran an offer like this, every

thing sold out in about six weeks.

So don't wait. Order now.

Other 3Mdis

5 25"SSDD-96TPI

5.25' DSDD-96TPI
5.25'DSOD-HDFORAT
3 5O'SSDD-135TPI (Mac)

Qty. 20
S2.07ea.

S2.51 ea.
$3.18 ea.

$2 29 ea.

Qty. 50
S2.04 ea

S2.48 ea

S3.14ea

$2.26 ea

DATA CARTRIDGES

100% certified 3M data cartridges
DC-1000 $12.62 ea.

DC-300XLP $19.38 ea
DC-600A 520.61 ea.

Sold in cases of 10 only.

Add $5.00 shipping per 10.

FIRST TOUCH KEYBOARD STRIP

The best way we've ever seen to avoid static danger.
Adheres to the front ledge ol your keyboard. Overpriced

at S19 95. so we cut the price to $10.95 - $1.50 Ship
ping

A VERY SPECIAL OFFER

3H POST-IT NOTES 4 DISPENSER

Suggested Retail: $20.95. Includes dispenser, 12
pads of 3" x 5" Post-It notes and Pilot Ball Point Pen.
Order it with 50 3M diskettes or 10 data cartridges and
it's only S9.75 + $3.00 Shipping.

DISK

WORLD!

Authorized Drttrtbutor

LIFETIME WARRANTYI 

85C ~~' SSDD 9~cea 
ely. 50 s v .. - OSOO loty. S{J 

These an! poly-flagged IIlskenes packilged wnll Tyvek sleeves, 
remloree!! hubs. user ulenhtlcallOn labels and wnte·protecllabs 

I~ASHUA CorpOration IS a hall·blilion dolial corporal loo and a 
recognIZed leader In magnCHC media 

SOFT SECTOR ONLY! Sold In mutllptes or 50 only! 

FOA ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In UhnOIS 1·312·256·7140) 1-312-256-7140 
HOURS BAM·5PM Cenlral Time. MtHlday·Fnday 

WE Will BEAT ANY NATIONAllY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 

DISK WORLD!, Inc. 
629 Green Bay Road . Wdmetle. I!hOOls 60091 

mHANA 
DISKETTES 

The great unknown! 

79C :';~'SSDD 85C" 
aly 50 511.- 0500 _ 01y. 50 

You 've used these diskettes hundreds of 
limes ... as copy-protected originals on some of 
the most popular software packages. They're 
packed in poly-bags of 25 with Tyvek sleeves, 
reinforced hubs. user identification labels and 
write-protect tabs. 

LIFETIME WARRANTYI 
SOFT SECTOR ONLYI Sold in multiples 

of 50 only. 
FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In IIhnols· I ·312·256·71 40) 1-312-256-7140 
HOURS SAP.1·5PM Central Time, Monday·Fnday 

WE WILL BEAT ANY NATIONAllY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIESI 

DISK WORLD!, Inc. 
629 Green Bay Road . W~mene. linots 6009t 

DISK "."'._0_ =~c 
WORLD! MEDIA 

. DISKETTE 
STORAGE CASES 

AMARAY MEDIA-MATE 5Q: A REVOLUTION 

~ 
IN DISKETTE STORAGE 

Every once m a wtl ile. someone takes ttle 
.. s,mple and makes ~ elegant' TtilS umt IIolds 

SO 5 • dIskettes, tlas grooves lor easy 
, stackmg. mSlde nipples to keep 41skenes 

hom shpplng and several other reatures. We 
like It' S9.69 ea .~ 

DISKETTE 70 STORAGE: STILL A GREAT BUY. 

~ 
Uust·llee storage I()r 70 51(,- dlskenes 

Sil 4Mdels IIlCluded An excellent value 

__ • DISK CADDIES $9.95 .~ 

6 The origiN! Ihp-UD hoIaer lor 10 S l~ -
- /llskenes BeIge or grey only $1.65 ea 

. "",...,. 
FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(In illinOIS: 1·312·256-7140) 1·312·256-7140 
HOURS 8AM·SPM Central Time. P.1onday·Fllday 

WE Will BEAT ANY NATIONAllY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIESI 

DISK WORLD!, Inc. 
629 Green Bay Road · W,lmette. IHiflOls 60091 

DISK Tha .. tueleader ln 
Computer suppllo. WORLD! ............. . 

5.25- SSOO O~J ~ Q.~O I~ . 
5.25' OSOO 94 ea .92 ea. 
525' DSOD·HD 213 ea N/A 
5.25- SSOO·96TPI 94 ea N/A 
S.2S" OSDD·96TPI 1.06 ea N/A 
J.SOSSDD-13STPI 184ea 168ea 
J50DSOQ·1J5TPI 2.40ea 228ea 

tlOTE: J.SO'" dlskenes In Ouantlty SO are packee! In plastiC 
library cases Ttlat"s why tMy seem to be a bener buy Butthefe 
are only 5 dlskenes to a case so tile bulk diskettes are really a 
better deal. unless you like expenSll1e little library cases 

FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INOUIRIES: 

(In illinOIS 1·312·256·7140) 1-312-256-7140 
HOURS. 8AM·5PM Central Time. Monday·Flloay 

WE Will BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIESI 

DISK Authorized Reseller 
Inlormatlon Processing': BASF 

WORLD!M .. " 

,I I 
cover PAL and Insurance Tues: illinOIS residents only. add 7% 
sales tax. 

Pnces sublect to chinge WithOut notICe. 
ThiS a4 superctiles all othel ads 

Not responSible lor tYPOgraptilcal ellors 
MINIMUM TOTAL ORDER: $35.00 

FOR ORDERS ONLY: 
1·800·621·6827 

(In Illinois: 1·312-256·7140) 

INFORMATION & 
INQUIRIES: 

1·312·256·7140 
HOURS. BAM·5PM Central Time 

Monday·Frlday 
WE Will BEAT ANY NATIONAllY ADVERTISED PRICE 

ON THE SAME PRODUCTS AND DUANTITIESI 
DISK WORLD!. Inc. 

629 Green Bay Road • Wdmetle. llIinoIs 60091 

DISK 
WORLD! 

PRINTER 
RIBBONS: 

at 
extraordinary 

prices! 
Brand new IIbbons, manutacMed [0 Oflginal EQUipment 

Manulaclufer"s speclhcatlons. in hOUSings. (Not re-Inked or 
spools only.) 

LIFETIME WARRANTYI 

Epson MX·70/80 .. S2.70 ea. + 25¢ Shpng. 
Epson MX·100 .... S4.08 ea. + 25¢ Shpng. 
Okidala Micro83 .. S1 .37 ea. + 25¢ Shpng. 
Okidala Micr084 .. S2.98 ea. + 25¢ Shpng . 

FOR ORDERS ONLY: INFORMATION & 
1-800-621-6827 INQUIRIES: 

(InlilinGlS 1·312-256·71 40) 1-312-256-7140 
HOURS 8AM·5PM Central Time. Monday·Frlday 

WE WILL BEAT ANY NATIONAllY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIESI 

DISK WORLD!, Inc. 
629 Green Bay Road. Wllmetle, IlIlflOIS 60091 

DISK 
WORLD! 

The best deal 
on 3M diskettes 

you've ever seen! 

FREE! 
FLIP 'N FILE 15 
with every order 

for 5.25" SSDD and DSDD. 

~. '/ '~ ~ .. .. =-.. ~ 
S1.36 ea. 5.25' SSDD wilh fREE f lip 'n f ile 15 
5.25" DSDD wilh fREE fl ip 'n file 15 .. . S1.67 ea. 

MINIMUM ORDER: 50 Diskelles 
(Orders less than 50 are SI .39 and S1.70. 

respectively.) 

100% LIFETIME 
WARRANTY! 

This is a Super Special Promotion. It was 
supposed 10 end May 31. 1965. 

But we decided (0 buy more than 1,000,000 
3M diskettes packed in the fREE flip 'n f ile 
15 ... and give you the benefits of this terrific 
value. 

One word of warning: this offer is limited only 
to supplies on hand. Once this inventory is gone, 
that's it. The prices Slay the same ... but there 's 
no fREE f lip 'n file. 

The fast time we ran an offer like this. every­
thing sold out in about six weeks. 

So don 't wait. Order now. 
Other 3M dlskenes 

01y.20 
5.25- SSDD·96TPI 5207 ea 
5.25- DSDO-96TPI 52.51 ea. 
5.25- DSDD-HO FOR AT 53.18 ea. 
3.50·SSDO-135TPI (Mac) 5229 ea. 

DATA CARTRIDGES 
100% cerrifled 3M data canridges 

OC·1000 
OC·300XlP 
OC·600A 

Sold In cases 01 10 only. 
Add 55.00 shipping per to. 

01y. 50 
52.04 ea. 
52.48 ea. 
S3.14ea. 
52.26 ea. 

512.62 ea. 
519.38 ea. 
520.61 ea. 

FIRST TOUCH KEYBOARD STRIP 
The best way we've ever seen to avoid static danger. 

Adheres to the front ledge 01 your keyboard. Overpriced 
at 519.95. so we CUI the price \0 $10.95 + 51.50 Ship­
Ping 

A VERY SPECIAL OFFER 
3M POST-IT NOTES & DISPENSER 

Suggested Retail : 520.95. Includes dispenser, 12 
pads 01 3- x 5" Post· II notes and Pilot Ball Pomt Pen. 
Order II with 50 3M diskenes or 10 data cartridges and 
iI's only 59.75 + 53.00 Shipping. 

DISK ==.. 3NI 
WORLD! -... 



Factory Reconditioned with

Factory Warranty!

GREAT GIFT IDEA

FOR STUDENTS!Carries easily

as a suitcase!

Plugs Into 115V outlet!

Sorry, we're not permitted to PRINT the famous brand-name.

BUT, we CAN "tell all" if you call us TOLL FREE: 1-800-328-0609!

THE COMPUTER

Snap-on computer keyboard! 64K RAM, 20K ROM. Full-

size typewriter keyboard. Upper and lower case

letters, numerals, symbols, reverse characters. 2

cursor control keys. 4 (unction keys, programma

ble to 8- Music synthesizer with 3 independent

voices, each with 9 octave range. Input /output ports

accommodate... user, serial, ROM cartridge, joy-

slicks, external monitor, phone modem.

Built-in disk drivel Intelligent high speed unit with

5Vj" Ifoppy disk recorder. 170K formatted data stor

age; 35 tracks. 16K ROM. Uses single sided, single

density disk. Serial interface. Second serial port to

chain second drive or printer.

Built-in cclor monitor! Displays 40 columns x 25 lines
of text on 5" screen. High resolution. 320x200 pix

els. 16 background, character colors.

Built-in ROM cartridge port! Insert ROM program car

tridge. Multitude of subjects available in stores

across the nation!

Original List Price '995.00

$Liquidation

Priced

At Only

Item H-725-63631-00 Ship, handling: S2O.00

388

THE PRINTER

Print method: Bi-directional impact dot matrix.

Character matrix: 6 x 7 dot matrix.

Characters: Upper and lower case letters, numerals

and symbols. All PET graphic characters.

Graphics: 7 vertical dots — maximum 480 columns.

Dot addressable.

Character codes: CBM ASCII code.

Print speed: 60 characters per second.

Maximum columns: 80 columns.

Character spacing: 10 characters per inch.

Line leed spacing: 6 lines per inch in character mode

or 8 lines per inch selectable. 9 lines per inch in

graphics mode.

Line feed speed: 5 lines per second in character mode.

7.5 fines per second in graphics mode.

Paper feed: Friction feed.

Paper width: 4.5" to 8.5" width.

Multiple copies: Original plus maximum of two copies.

Dimensions: 13"W x 8"0 x 3Vi"H. Wt.: 61/; lbs. Power:

120V AC, 60 Hz.

Original List Price: $200.00

Liquidation

Priced At

Item H-725-63831-00 Ship, handling: S7.00

*118

THE SOFTWARE

"Easy Script" One of the most powerful word pro

cessors at any price! Cut re-typing, create docu

ments Irom standard paragraphs, do personalized

letters, see and change a document before it is print

ed. Instruction manual has extensive training sec

tion that simplifies use ... even for someone who

has never used a computer or word processor before!

"The Manager" A sophisticated database manager

for business or home use. Business uses: accounts

payable/receivable, inventory, appointments, task

manager. Home uses: mailing lists, home inventory,

recipes, collection organizer, investment tracking,

checkbook balancing. School uses: research arti

cle index, gradebook.

Original List Price: S73.98
Liquidation Price

Item H-725-64011-03 Ship, handling: S3.00

BUY INDIVIDUAL UNITS OR

GET THIS ULTRA-FAMOUS

SYSTEM AT ONE LOW

PACKAGE PRICE!

TOTAL Personal Computer System

available at FAR BELOW dealer cost'

$24

Compatible with above Computer System (Not included in package price.)

JOYSTICKS (Set of 2) 64 MODEM

Mfr. List: $59.90 pr. $"10 Mfr. List: S124.95
Liquidation Price I W pr. Liquidation Price

Item H-725-63622-00 S/H: $6.00 pr. Item H-725-63646-00 S/H: $4.00

Original List Price

TOTAL

PACKAGE

PRICE

$
'1,293.00

488
Item H-725-64011-02 Ship, handling: 324 00

Credit card members can order bv phono,
24 hours a day. 7 day* a weak.

Toil-Free: 1-800-328-0609
Your chock u welcome!

No delays when you pay by check!

C.O.M.B. CO.
Authorized Liquidator
14605 28TH AVENUE NORTH

MINNEAPOLIS. MINNESOTA 55441-3397

SEND ME THE ITEMS I HAVE LISTED BELOW
Price subject to change after 60 days. Sales outside

continental U.S. are subject to special conditions
Please call or write to inquire.

TOTAL

C.O.M.B. CO.® ltamH-725
14605 28th Ava. N./Minneapolis. MN 55441-3397

Send the items indicated at left. (Minnesota residents add 6%
sales tax. PIobso allow 3-4 weeks delivery. Sorry, no C.O.D.)

O My check or money order is enclosed. |No delays in process
ing orders paid by check, thanks to TeleCheck.)

Charge: C MasterCard- GVISA

Acct. No

PLEASE PRINT CLEARLY

Name

Address

City

Exp.

Sign here m

CarTiel easily 
85 • suitcase I 
Plugs Into 115V outlet! 

GREAT GIFT IDEA 
FOR STUDENTS! 

Sorry, we're not permitted to PRINT the famous brand-name. 
BUT, we CAN "tell all" if you call us TOll FREE: 1-800-328-0609! 
THE COMPUTER 
Snap-on computer keyboudl64K RAM, 20K ROM. Full­
size typewriter keyboard. Upper and lower case 
leners. numerals, symbols. reverse characters. 2 
cursor contro l keys, 4 function keys, programma­
ble to 8. Music synthesizer with 3 independent 
voices, each with 9 octave range. Input/output ports 
accommodate ... user, serial , ROM cartridge, joy­
sticks. external monilor. phone modem. 
Buill-In disk drivel Intelligent high speed unit with 
5'1~~ lIepDY disk recorder. 170K formatted data stor­
age; 35 tracks. 16K ROM. Uses single sided, single 
density disk. Serial interlace. Second serial port to 
chain second drive or printer. 
8u lll·ln color monitor I Displays 40 columns x2SIines 
of text on S~ screen. High resolution . 320 x 200 pix­
els. 16 background. character colors. 

Built·ln ROM cartridge portllnsert ROM program car­
tridge. Multitude of subjects ava ilable in stores 
across the nation! 

Original list Price .... .. . . $995.00 

Uquidation $388 
:~i~~y ..... ......... . 

111m H·725-63631·00 Ship. handling: &20.00 

THE PRINTER 
Print method: Bi·directional impact dot matrix. 
Character matrix: 6 x 7 dot matrix. 
Characters: Upper and lower case letters, numerals 
and symbols. All PET graphic characters. 
Graphics: 7 vertica l dots - maximum 480 columns. 
Dot addressable. 
Character codes: CBM ASCII code. 
Print lpeed: 60 characters per second. 
Maximum columns: 80 columns. 
Character spacing: 10 characters per inch. 
line reed spacing: 6 lines per inch in character mode 
or 8 lines per inch selectable. 9 lines per inch in 
graphics mode. 
line leed speed: Stines per second in character mode. 
7.5 Jines per second in graphics mode. 
Paper leed: Friction feed . 
Paper width: 4S to as width. 
Multiple copies: Original plus maximum of two copies. 
Dimensions: 13"W x 8~0 x 3'/~"H . Wt. : 6V2 lbs. Power: 
12{)V AC. 60 Hz. 

Original list Price: '200.00 

~~~~a~:n..... $118 
Item H·725·63831-00 Ship. handling: $7.00 

Compatible with above Computer System (Not included in package price.) 
JOYSTICKS (Set of 2) 64 MODEM 
~I, .. Li~ $5~.90 pro $18 MI,.list $124.95 $44 
Uquldabon Price ......... pro Uquidation Price ... . .. . .... . 

Item H-726·63622·00 S t H: $6.00 pr. hem H·725·63646·00 St H: $4.00 

THE SOFTWARE 
"Easy Script" One of the most powerful word pro­
cessors at any price! Cut re-typing, create docu· 
ments from standard paragraphs, do personalized 
lellers, see and change a document before it is print­
ed. Instruction manual has extensive train ing sec· 
tion that simplifies use ... even for someone who 
has never used a computer or word processor before! 

"The Manager" A sophisticated database manager 
for business or home use. Business uses: accounts 
payable /receivable, inventory, appointments, task 
manager. Home uses: mailing lists. home inventory, 
recipes. collection organizer. investment tracking. 
checkbook balancing. School uses: research arti­
cle index, gradebook. 

Original List Price: '73.98 $24 
Uquidation Price .. .. .. . . . ... . 

Itam H-725·64011-03 Ship, handling: $3.00 

BUY INDIVIDUAL UNITS OR 
GET THIS ULTRA·FAMOUS 

SYSTEM AT ONE LOW 
PACKAGE PRICE! 

TOTAL Personal Computer System 
available at FAR BELOW dealer cost! 

Original list Price ... . . $1,293.00 

TOTAL 
PACKAGE 
PRICE.. ..... $488 

Item H·725-64011 ·02 Ship. handling: 824.00 

THE tTEMS I HAVELISTED BELOW - - - - - - - - - - - - - - - - -
_~~;~~~~~~~~~s.:.~'~~:'.:''':JC.O .M . B. cO.® Item H·725 

C,edit c::erd m -.nbers c.-. order by phon •• 
24 hours a dey, 7 day •• week. 

Toll-Free: 1-800-328~ 
~ Your che-cil is welc::olI'MI l 
.. No 6e&ay. when you pay by chedtl 

C.O.M.B. CO.® 
Authorized Liquidator 

14605 28TH AVENUE NORTH 
MINNEAPO LI S MINNESOTA 554413397 

I condition.. 14605 28th Ave. N.iMinneapoli •• MN 55441 -3397 
Send (he ilem. indic"" II letL IMlnnasotl , . .. dent.ldd 6% 
u les tn. Please aHow 3-4 weaks dalivery. SOrry. no C.O.D.) 

,-----'==---'-+"-\-....:.:::::.-.j:..:=if.:.:.~ O My check 0' money order is enclosed. !No dalay. in proceu· 
;ng orden paid by check. Ihanks to TeteCheck .) 

,-------+-\----f--1f--I Charge: 0 MasterCl rd 0 VISA 

1-------+-\----f--1f--I ~~~SNE°j.::-RI,..N::-T.,.Cc:LE,-A--RL-Y----- ElIp. _ _ 

~---l-+--+-+-lN.m~~ Add.ell 
;-------+-\----f--1"--Ic;~ 
,-------+-f----+--I--l State lIP 

Phona 

Sign hara 



WHITE HOUSE COMPUTER
P.O. Box 4025, Williamsport, PA 17701

"Where Prices Are Born, Not Raised"

TOLL FREE 1 -800-351 -3442
PA CALL 1 -71 7-322-7700

— PA Residents FREE Shipping —

MONDAY■ FRIDAY 9 AM ■ 6 PM

VISA & MC ACCEPTED 4%
POLICY: No decosil on COD orders Free freight on atl prepaid cash

orders over S300 in the continental USA. APO & FPO add S5.00 per

hundred For priority mail add $8 00 per hundred PA residents add 6°t

sales tax. Detective products must have Prior RA number. Schools net 15.

PRINTERS

EPSON

RX 80 209.00

RX 100 369.00

JX 80 479.00

FX85 345.00

FX 185 499.00

LO 1500 PAH 979.00

LO 1500 SER 1039.00

LXaO 222.00

Homewriter 209.00

Comrex 220 Atari 199.00

Comrex 220 Comm 199.00

LX90 245.00

SQ2000 1525.00

DX 10 Daisywheel . . 235.00

DX 20 Daisywheel ... .319.00

HS80 Letlerjet 359.00

ATARI

XTM 201 99.95

XTC201 109.95

XDM 121 209.95

XMM 801 169.95

STC504 139.95

STD 121 219.95

SMM fiOl 279 95

CITIZEN

MSP 10 305.00

MSP 15 450.00

MSP 20 450.00

MSP 25 575.00

OKIDATA

Okimate 10 179.95

182 219.95

84 640.95

192 349.95

193 525.95

COMMODORE

MPS 801 165.95

802 199.95

803 165.95

DPS 1101 295.95

STARMICRONICS

SG-10 214.00

SG-15 379 00

SD-10 345.00

SD-15 450.00

SR-10 485.00

SR-15 585.00

Powertype 307 00

LEGEND

1380 269.00

1385 305.00

1080 229.00

880 199.00

PANASONIC

1090 187.00

1091 CALL

1092 385.00

1093 425.00

3151 455 00

INTERFACES
850 fAtari) 108 95

UPrint/port 49.95

UPrlnt/16k Buffer ....69.95

UPnnt/64k Buffer 89.95

Cardco G 39.95
G-Wii 48.95

Apple Dumpling GX... 59.95

PRINTER PAPER
2500 Sheets

Lazor Edge 24.95

1000 Shts Lazor .... 14.95

500 Shts Lazor 9.95

Color Paper

Assorted Pastels

2500 Shts Lazor . .42.95

1000 Shts Lazor 23.95

500 Shts Lazor . ... 14.95

SOFTWARE

Print Shop 28.95

Graphics Library I... 17.50

Graphics Library II... 17.50

VIDEO CASSETTE

RECORDER

$279.00

DISK DRIVES
ATARI

Indus GT 205.95

1050 164.95

Hapoy 1050 335.95

Happy Enhancer 160.95

MSD Dual 459.00

C-64

InduBGT 229.00

1541 195.00

1571 249.95

1572 375.95

MODEMS

C-1650 5<].95

C-1670 300/1200 185.95
WPP 1064 54.95

Tele Learning 39.95

Hayes 300 149.95

Hayes 1200 385.95

Mitey Mo 59.95

Westridge 59.95

CompuServe 19.95

Micro Stulfer 95 95

MPP 1OOOE 69.95

DISKETTES
SKC

SS/DD 10.95

DS/DD 14.95

BONUS

SS/DD

DS/DD

MAXELL

MD 1

MD2

.9 50

13 50

15 95

20.95

MONITORS
ZENITH

122 A

123 G
AMDEK

300 G

300 A

Color 3OO

Color 500

Color 600

Color 700

Color 710
310A

ATARI

XC 141

SM 124 '..

SC 1224

TEKNIKA

MJ-10

MJ-22 RGB

SAKATA

SC-100

COMMODORE

C-1702

C-1902 RGB

C-1901

82.95

75.95

119.00

129.00

229.00

339.00

399.00

469.00

539.00

145.00

199.95

135.95

335 95

185 95

269.95

179 00

185 95

259 95

129 95

COMPUTERS

COMMODORE

C-64 139 95

C-123 275 95

ATARI

800 XL 89.95

130XE 13995

520 ST Monochrome

a More CALL

520 ST Color RGB

& More .... CALL

Your 514" single side disks are usable on the

other side. You paid for one side, why not use

the other ..IT'S FREE!

Nibble Notch will open your new disk. It's

easy...won't harm existing data. Try it!

nibble notch i nibble notch n
For Apple, Franklin,

Commodore & Atari

(w/Atari Drives);

square notch.

only 14
DISK OPTIMIZER II
Apple I! Series Software

Pro DOS • DOS 3.3 • Pascal
Examines your new disk, locks out

bad sectors and certifies it 100%

ERROR-FREE in 30 seconds or less!

Also checks drive speed. ..and more!

QUALITY DISKETTES

low as

For all other

computers, square

notch & index hole.

only

to* BOTH!

'add S2 IS6 Irgn)

forP&H.FI. Res

add 5% Sales Tax

Toll Free 1-800-642-2536

FL 1-305-748-3770
OR SEND CHECK OR

MONEY ORDER TO.

computer products

VISA1

4211 NW75thTERRACE,»DEPT.662 LAUDERHILL, FL 33319

Professional

handicapping systems

PRESENTED BY PROFESSOR JONES

GLD. Thoroughbred "Gold" Edition™
A "Full" featured ftorougnbred analysis (Jesijntd for the professional and

the seiKHis nones. S159.95 complete

EGLD. Enhanced "Go d"_£iiition"
■'Golfl" Editen win complete Master Bettor™ system integrated onto the same

ask. This powerful program will ransler ai hoisw and scores to Ihe Bet analysis

wffli a "smote keystroke ° (Mister Bettor™ included) S199.95 complete

GLTD. Limited "Gold"™
Enables PrtMularul Handluppin to assign specie ..,..,.■;" racing vjr.

laoles "triey" feel are importam Create program weignt Based on a parttuiar

track and fine tune it lor miilmum wn percentage This program is designed

lor "ease of use". The user nseOs no programming Bxperlence.

(contains Integrated Bettor™) $299.95 complete

GD. Gold Dog Analysis'-
The "ONLY" ptofissional greyhound analysis available that evaluates ALL

variables S149.9S w; ml eg rated Bettor S199.95

Limited Version $299.95

MHH. Master Harness

Handlcapper™
Prolessional software designed to orovide a thurouflh analysis ol all irotter and

pacer races in North America and Canada. S159.95 complete

S199.95 ^'Integrated Bettor Limited S299.95

Proiessor Pix Football™
Complete STATISTICAL ANALYSIS en Data Base a*winfl "Designated" previous

games id be evaluated Statistical Series S99.95

w/VWi-Loss Power Ratings SI49.95

NBA. Basketball'" NBA$99.95 «v»llege S129.95

w/power ratings S149.95

LOT. Lottery Analysis'"
Statistical comoanson program designed to detect subtle patterns in winning

numbers and digfcs Lottery (3-4 d'Ojt) S79.95

w/LollO (Man. 99 Digit) 199.95

PC-3 Portable Computer (4k) wthcnciceonnorougnbred.Grey
hound or Trotter"" $249.95 (Induoes ponaBle compuier and program )

M-100 Portable (24k) w/cncice of Thoroughbred. Greytound. or Trotter
S649.95 (IncluOes portable computer and piogram.l

IBM™

APPLE™

TRS-80™

CPM1

COMMODORE™

BROCHURE AVAILABLE

Prof. Jones
1940 W. State St.

Boise, ID 83702

48 HR. FREE

SHIPPING

CALL

208-342-6939

TERMS FREE SHIPPING ALL

SOFTWARE AOd S6 00 hard

ware / SS.00 C 0 D ; UPS Blue
$6.00 / Oul ol Couniry S9.00 /

ID Residents i% 13 weeks per
sonal checks / Cssfl price only,

add 2% Visa, MC I Puces sub

ject to cRange

PRINTERS 

ePSON 
RX 80 .. .. 209.00 
RX 100. . . .......... 369.00 
JX 80 .... .. 479.00 
FX 85 ... . ............ 345.00 
FX 185 ... ..0 ..... 499.00 
LO 1500 PAR .• 979.00 
LO 1500 SE R., ...... 1039.00 
l xao .......... . 222.00 
Homewrlter _._'... 209.00 
ComfaJO: 220 ;.tali .... . 199.00 
Comrelt 220 Comm . 199.00 
LX 90 . . .. 245.00 
SO 2000.... . .. 1525.00 
OX 10 Daisywheel 235.00 
OX 20 Daisywheel .... 319.00 
HS 80 Letl erjel ....... 359.00 

ATARI 
XTM 201 . .. ........ 99.95 
XTC 201 .............. 109.95 
XOM 121 ............. 209.95 
XMM 801 .. .. . 169.95 
STC 504 ...... 139.95 
STO 121 ..... .. .... 219.95 
SMM 801 ............. 279.95 

CITIZEN 
MSP 10 .. .. 305.00 
MSP 15 . .. ... 450.00 
MSP 20 .............. 450.00 

OKIDATA 
Okimale 10 ........... 179.95 
182 . . 219.95 
84. .. 640.95 
192 .................. 349 .95 
193 ... .. 525.95 

COMMODORE 
MPS 801 .. 165.95 
802 .................. 199.95 
803 ................ .. 165.95 
OPS 1101. ..... 295.95 

STAR MICAONICS 
SG·l0 . ...214.00 
SG·15 .. . . . 379.00 
50·10 ..... 345.00 
50·15 .. . ..... 450.00 
SR· l 0 . 485.00 
SR·15 . . ..... 585.00 
Powenype ...... ..... 307 00 

LEGEND 
1380 . 
1385 
1080 .. 
880 ... 

.. .... 269.00 
..... 305.00 

. .. 229.00 
. ... 199.00 

PANASONIC 
1090 . . 187.00 
1091 .. .......... ... ... CALL 
1092 ....... ... 385.00 
1093 ............. ... . 425.00 

INTERFACES 
850 IAtarij . .. .. . 108.95 
UPrinl/porl . . ..... 49.95 
UPrlnU16k Buffer .. .. 69.95 
UPrinl/64k Buller . .... 89.95 
Cardeo G .... 39.95 
G,Wlz .... ...... . . . 48 .95 

I . 59.95 

PR INTER PAPER 
2500 Sheets 

Lazor Edge ........ 24.95 
l00QShtsLazor .... 14 95 
500 Shls Lalor .. ....... 9.95 

Color Paper 
Assorted Paste ls 

2500 Shts Lazor .. 42.95 
1000 Shls La zor . .. 23.95 
500 ShlS Lazor .... 14.95 

SOFlWARE 
Print Shop ......... 28.95 
Graphics Libraryl ... 17.50 
GraphicsLibraryll. .. 17.50 

VI DEO CASSETTE 
RECORDER 

$279.00 

ATAR! ZENITH 
Indus GT . 205 .95 122 A ... . 82.95 
1050 . . 164.95 123 G . ........... 75.95 
HapPV 1050. . 335.95 AMOEK 
Happy Enhancer . 160.95 300G 1 19.00 
MSO 0 1,131 •. 459.00 300 A 129.00 

Color 300 ... . ..... 229 .00 
C·64 Color 500 .. ......... 339.00 
Indus GT .. 229 .00 Color 600 ..... .. ..... 399.00 
154 1 ............... .. 195.00 Color 700 .. ... 469.00 
1571 . . 249.95 Color 710 . ... 539.00 
1572 .. 375.95 310A .. ......... 145.00 

ATARI 
MODEMS Xc 141 . 199.95 

C'1650 54.95 SM 124 135.95 
C' I 670 300/ 1200 18595 SC 1224 33595 
MPP 1064 . .. 54.95 TEKNIKA 
Tele Learning . 39.95 MJ· IO 18595 
HaVes 300 . 149.95 MJ·22 RGB ..... .. 269.95 
Haves 1200 . .. 385.95 SAKATA 
Mltev Mo . . ... 59.95 SC·100 . 17900 
Westr idge . 59.95 
Compuserve . .. 19.95 COMMODORE 
Mic ro StlJller . . 95.95 C'1702 18595 
MPP 1COOE .. . .. 69.95 C'1902 AGB 25995 

DISKEITES 
SKC COM PUTERS 
SS/ OO .. 10.95 COMMODORE 
OS/ OO. .. 14.95 C·64 . 13995 

C·12S 27595 
BONUS ATARI 
SS/ OO 950 800 XL 89 .95 
05/ 00 1350 130 XE 13995 

520 ST Monochrome 
MAXELL 8. More CALL 
MO I .. 15.95 520 ST Co tor AG8 
MO 2 . 20.95 8. MOle CALL 

mTrjt~:!~mmI PROFESSIONAL 

HANDICAPPING SYSTEMS 

21 
Your 5W' smgle side disks are usable on the 
other side You paid for one Side, why not use 

~ a the other IT'S FREE! 
M Nibble Notch will open your new disk. It's 
~ easy won't harm exist ing data. Try it! 

;: ~ nibble notch nibble notch II 
~ 
V> 

For Apple, Franklin, 
Commodore & Atari 

(w/ Atari Drives); 
square notch , 

$1495' eLS~ only "J~~S 
DISK OPTIMIZER II© 
Apple II Series Software 
Pro DOS' DOS 3.3 • Pascal 
Examines your n ew disk, locks out 
bad sectors and certifies it 100% 
ERROR·FREE in 30 seconds or less! 
Also checks drive speed ... and more l 

QUALITY DISKmES gge 
low as 

For all other 
computers; square 
no tch & index hole. 

$2190' only "J~~( 

',ldd S2 155 Iron) 
lo,P&HFIRos 
aclcl 5'\. Sales Ta_ 

ILTOII Free 1-800-642-2536 

~ 
FL 1·305-748·3770 
OR SEND CHECK OR 

• () ~ 0 MONEY ORDE R TO: 
computer products 

4211 NW 75th TERRACE,' DEPT. 6 6 2 LAUD ERH ILL, FL 33319 

GLD. Thoroughbred " Gold" EdUlon ' " -Jf!ff 
A .. hot" itfillfeci I!OrtI.qIlnO wIysis oesI,-.ed tor u. prOfmlcnll .-II 
me~1'ICIYIa! S159.95 C01Tl11t1t 

EGLD. Enhanced " Gold .. ..Edition". 
" GoIcI" £l1wn ¥IitII ~ r.l$D' BeItOl" S"f$lem iIIegmecllJ'tO tnt SIITII! 
di5L Th:s ~ P"C9"If!I wiI IJnIB II tIonts rcllIC01eS 10 h Del ~ 
wmll "W9t OrfStfOke " jUIsI.D' EImor '" i'lduded) $199.95 ~t 

GLTD. Limited " Gold"'" 
ErIi1t11n 'Mltn&IouIlla/ldlupp-tn to I5S9I pcitc; vlluts 10 U. fPI\I 'IIf. 
iaaies " tilt)'" ,ttl •• inporum. Cfu!e ptCJQnm WIqIt Cased on I pncWr 
!lICk iIlCI line 1U1'It« lor mutmum IMII percernoe lllis PfOOI1n1 ~ GeSlvoe<I 
lor "use o/ust" The U$lII needs l1li JI"III'1n1m1ng upedenu. 

(contiWIS lnIes,TilltI! BeIUJ"") $299.95 eom;fru 

~-~ GO. Gold Dog Analysis'" -;-- ~ 
l ilt "OUtY" DrCIHSIOI\II greyhCllJl'IC! ¥1~ ,..~e ~ evaliliin ALl. 
vlriiltlln $149.95 w/rlteglillecl Benor $199.95 

lftdlea Venaon $299.95 

MHH. Master Harness ;"~ 
Handicapper'" ~ 
Pro!ess#III saltware desilJll!d 10 I)«NiOe J ~~ ~ 01 111 troller ~ 
p_ ,letS 11'1 Uort/I Amenu"~. $159.95 COII"ClIeIr 

$199.95 wltnte;rJtecl llrrlc:r Lkntecl sn9.95 

Prolessor Pix Football '" 
CCJr4itI' STATtSTtAL .4WrlYS!S on Dala e.se ~ ,.~ .. OIMI.I!I 
gamn to be evaluated $l1\I$1iea1 StIlts $99.95 

w/WII-lOSll Po.oer R.atlngs $149.95 

NBA. Basketball ' " /61. $99.95 wk:Olll9t $129.95 
w~ I1tnQ$ $149.95 

LOT. Lottery AnalysiS '" . 
swl$tlCa1 eom\Wi5Ol'l OIogriIM lleSqIedlD OI!teCI sullllII ~nems 11'1 ~ 
nlll!\llefS nI GI~.s lottefY (3-l ~tl $19.95 

wA.cllo (Max. 99 DIoltj $99.95 

PC·3 Portable Computer (4k) Wlh aIOIOt oll~t:reG. Grrr 
IIOI.nd c:r llt111er N $249.95 {Indooes \JWIIII ~:er .-II progTam I 

M.100 Portable (24k) wIfJItju It "\t'oIQqlb"ecI,~. c:r 1I1Rlr 
$649.95 (Irdtms IIOf\IOIt tmlPJ\er .-II progl-.rTI .) 

BROCHURE AVAILABLE 

IBM'M 
APPLE'M 

lRS-BO'M 
CPM 'M 

COMMOOORE'M 

Prof . Jones 
1940 W. State St. 
Boise, 10 83702 

48 HR. FREE 
SHIPPING 

II CALL 
20B-342-6939 

TERMS FREE SHtPP!UG ALL 
SOFTWARE AOd 56 00 ~ltI· 
ware l 56oo COO I UPS Blue 
$6 00 I Oul ot COunllY 59.00 I 
10 Reslaents 4% 13 weekS per· 
sonal cfleCks I Cash pnce only , 
aid ~ VISa. MC 1 PriCes SUb· 
ltel 10 CfIanQe 



$699Computer
Breakthrough
IBM compatible computer with 128K memory

and two disk drives is more than a bargain.

It'sa new concept. And if myhunches

are correct, the new Visual Commuter

will take years for others to copy.

By Joseph Sugarman, President

First, it is a tremendous bargain. At $699

nothing even comes near. Secondly, it's power

ful. You get 128K memory that's expandable

to 512K. And finally, it's totally IBM compati

ble. It will even run the Flight Simulator program

and Lotus Symphony™ But there's more.

Theunit can be used as a stand-alone office

computer as shown above or it can be packed

up and used asa portable—but without all the

weight. There's an optional 16-line x 80

character LCD display that popsupto replace

theheavy CRT monitor. Unlikethesmaller por

table computer keyboards, the Commuter

keyboard is a full-size replica of the IBM with

itsten function keys and numeric keypad. And

the Commuter uses 5Va '' disks so you have full

access to all the popular IBM software.

ltlslighter(only18lbs),flatter(only3l/z'1 thick)

and carries like a briefcase. In short, the Visual

Commuter is a combination of all the good

features of a portable computer (size, weight,

portability), all the good features of a traditional

desktop computer (full-size keyboard, 5Va"

disks, full power) and none of the disadvan

tages of either.

USE IBM PROGRAMS

Even if you have another computer but miss

some of the IBM programs, for only $699 and

an IBM compatible monitor, you've got acom-

plete MS/DOS system.

It was alsomade modular so you can select

just those components that you need for your

particular application. For example, you may

not need the 16 line x 80 column LCD display

which adds 2 lbs to the unit's weight (a blank

lid comes with the unit). Or you may not need

a monitor because your other computer may

already have one. But you may want more

power—256K or 512K—so you order just what

you need.

For all you technical people, listen to these

specs. There'sa 16-bit 8088 processor, 128K

memory with parity, parallel printer port, serial

ASYNC RS 232C port, Din connector RF

modulator orcomposite video output forTVand

composite video input monitors, RGB/direct

drive output for high resolution monochrome

or color monitors, IBM compatible color

graphic support, support logic for 80x25 or

40x25 character display and LCD display, con

nector to IBM expansion unit, disk controller

A It carries like

a briefcase.

B With LCD
lid open.

The VisualCommuter

sells for only $699.

The IBM mono

chrome monitor

is optional.

supporting two 5V411 diskdrives, ANSI standard

ROM-based terminal emulation, and ROM-

based extended diagnostics. The dual disk

drives are double sided-double density (360

Kbytes). The Commuter runs at the same clock

speed as the IBM PC (4.77 MHz) but because

of its new design, it runs between 8 to 10 per

cent faster.

ATTRACTIVE CASE

There's an attractive carrying case made by

American Tourister that holds your software,

your power coid, your documents and even

our optional 1200 baud modem. The compati

ble Maxwell modem lets you communicate with

other data banks. Made by the world's largest

modem manufacturer, Racal-Vadic, it is nor

mally a $500 value but our price is only $249

which includes a complete communications

software package. There's also a toll free, on

line warranty service and a customer hotline

to answer any of your technical questions.

You may have recently heard of Visual

Technology Incorporated. Theyareinnovators

in the design and manufacture of smart

alphanumeric terminals and some of the finest

graphic terminals in the country.

TheVisual Commuter was scheduled to sell

for over $2500 with the LCD display. And even

at that price, when compared to the IBM

system, it was a good value. But JS&A and

Visual (in a joint venture with SGD Holding

Corp.) saw the opportunity of having just one

customer. Together, by selling directly to you,

we've eliminated the distributors, dealers and

all the sales, administration and advertising

costs and have passed the savings on to you.

But there are a few catches.

JUST A FEW THOUGH

Once we install the memory, you'll have to

send the unit backtoustoadd more memory.

So we ask that you estimate, in advance, the

maximum power that you'll require for your

needs. 128K memory is plentyfor mostapplica

tions but if you want to run Lotus Symphony,

you' II need all 512K. Secondly, we askthat you

act quickly. Although we havemost of the pro

duct in stock right now, there's always the

chance that we'll run out.

The Visual Commuter measures only 31/2 x

15V2 x 18" wide and comes complete with

power cord (it only operates on standard AC

current), the operating system (Micro-Soft's

MS/DOS ver. 2.1) complete with basic and

utilities, two beautifully written manuals, lid

(without LCD display) andalimited 90-day war

ranty. There are service centers throughoutthe

United States set up to service the unit in addi

tion to the service-by-mail facility at Visual's

home office near Boston.

I urge you to givethe Visual Commuteratest.

Order one from JS&A and use it for 30 days

without risk. Plug in your IBM monitorand load

any of the IBM software you currently have. See

how the large keyboard matches the IBM

perfectly and how its handle makes a perfect

hand rest while typing or a comfortable han

dle for carrying the unit. See how convenient

the unit is to take home or bring with you on a

trip with its fold open LCD monitor. If you don't

feelthattheVisualCommuterismorethanyou

expected, packit up and ship it back within 30

days for a prompt and courteous refund in

cluding the$25postagecharge. You can'tlose.

PERSONALLY USED

I have personally used theVisual Commuter.

I have taken it with me on trips, set it up as a

stand alone by plugging in my IBM monitor.

I have run everything from Symphony™ to

Wordstar®—from 1-2-3® totheFlightSimulator

program. I strongly recommend the system.

To order, send your check or money order

to the address below listing the items and order

numbers (shown in parentheses) or order by

credit card using our toll free number below.

Thanks to the latest in technology and a

direct-to-consumer marketing program, this

system can be yours at a tremendous value.

Order your Visual Commuter at no obligation,

today.

Visual Commuter with 2 Disk Drives

and 128K Memory (6105) $699

16 x 80 LCD Alphanumeric

Display (6106) 299

IBM 12" Green Monitor (6107} 229

Zenith 12" Amber Monitor (6114) 99

Expansion to 256K (6110) 199

Expansion to512K (6111) 399
Maxwell 1200 Baud Modem (6112) . 249

Carrying Case (6115) 69

Add $25 postage and handling per system.

IBM is a Trademark of International Business

Machines Corporation.

PRODUCTS
THAT
THINK

Dept.PT One JS&A Plaza
Northbrook, II60062

QUESTIONS ONLY: (312) 564-7000

CALL TOLL FREE 800 228-5000
ILiesidentsadd7Wsalestax. ©JS&A Group. Inc., 1985
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First, it is a tremendous bargain. At $699 

nothing even comes near. Secondly, it's power­
ful. You get 128K memory that's expandable 
to 512K. And finally, it 's totally IBM compati· 
ble.lt will even run the Flight Simulator program 
and Lotus Symphony!" But there's more. 

The unit can be used as a stand-alone office 
computer asshown above or it can be packed 
up and used asa portable~but without all the 
weight. There's an optional 16-line x 80 
character LCD display that pops upto replace 
theheavyCRT monitor. Unlike the smaller por­
table computer keyboards, the Commuter 
keyboard is a full-size replica of the IBM with 
its ten function keys and numeric key pad. And 
theCommuterusesS1I4" disks so you have full 
access to all the popular IBM software. 

It'slighter(only 18Ibs), flatter(only3'12" thick) 
and carries like a briefcase. In short, the Visual 
Commuter is a combination of all the good 
features of a portable computer (size, weight, 
portabil"y), all the good features of a traditional 
desktop computer (fUll-size keyboard, 5V4" 
disks, full power) and none of the disadvan· 
tages of either. 

USE IBM PROGRAMS 
Even if you have another computer but miss 

some olthe IBM programs, for only $699 and 
an IBM compaliblemonilor, you'vegotacom· 
plete MS/DOS system. 

II was also made modular so you can select 
just those components that you need for your 
particular application. For example, you may 
not need the 16 1ine x 80 column LCD display 
which adds21bs to the unit's weight (a blank 
lid comes with the unit). Or you may not need 
a monitor because your other computer may 
already have one. But you may want more 
power~256K or 512K~soyou order just what 
you need. 

For all you technical people, listen to these 
specs. There'sa 16·bit8088 processor, 128K 
memory with parity, parallel printer port, serial 
ASYNC RS 232C port, Din connector RF 
modulatororcomposrrevideooutputforTVand 
composite video input monilors, RGB/direct 
drive output for high resolution monochrome 
or color monitors, IBM compatible color 
graphic support, support logic for 80x25 or 
40x25 character display and LCD display, can· 
nector to IBM expansion unit, disk control ler 
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supporting two 51/, " disk drives, ANSI standard 
ROM·based terminal emulation, and ROM· 
based extended diagnostics. The dual disk 
drives are double sided·double dens"y (360 
Kbytes). TheCommuter runs at the sameclock 
speed as the IBM PC (4.77 MHz) but because 
of its new design, it runs between 8 to 10 per­
cent faster. 

ATTRACTIVE CASE 
There's an attractive carrying case made by 

American Tourister that holds your software, 
your power COld, your documents and even 
our optional 1200 baud modem, Thecompati­
ble Maxwell modem lets you communicate with 
other data banks. Made by the world 's largest 
modem manufacturer, Racal·Vadic, it is nor­
mally a $500 value but our price is only $249 
which includes a complete communications 
software package. There's also a toll free, on­
line warranty service and a customer hotline 
to answer any of your technical questions. 

You may have recently heard of Visual 
Technology Incorporated. They are innovators 
in the design and manufacture of smart 
alptianumeric terminals and some of the finest 
graphic terminals in the country. 

The Visual Commuter was scheduled to sell 
for over $2500 with the LCD display. And even 
at that price, when compared to the IBM 
system, it was a good value. But JS&A and 
Visual (in a joint venture with SGD Holding 
Corp.) saw the opportunity of having just one 
customer. Together, by selling directly to you, 
we've eliminated the distributors, dealers and 
all the sales, administration and advertising 
costs and have passed the savings on to you. 
But there are a few catches. 

JUST A FEW THOUGH 
Once we install the memory, you'll have to 

send the unit back to ustoadd more memory. 
So we ask that you estimate, in advance, the 
maximum power that you'll require for your 
needs. 128K memory is plenty for most applica­
tions but if you want to run Lotus Symphony, 
you 'll needa1l512K. Secondly, weaskthatyou 
act quickly. Although we have most of the pro­
duct in stock right now, there's always the 
chance that we'll run out. 

The Visual Commuter measures only 3Y2 x 
15Y2 x 18" wide and comes complete with 
power cord (it only operates on standard AC 
current), the operating system (Micro-Soft's 
MSJDOS ver. 2.1) complete with basic and 
utilities, two beautifully written manuals, lid 
(without LCD display) and a lim"ed 90·day war­
ranty'. There are service centers throughoutthe 
United Stales set uptoservicetheunil in addi· 

tion to the service-by·mail facility at Visual 's 
home office near Boston. 

I urgeyou to give the Visual Commuter a test. 
Order one from JS&A and use it for 30 days 
without risk. Plug in your IBM monitor and load 
any of the IBM software you currently have. See 
how the large keyboard matches the IBM 
pertectly and how its handle makes a pertect 
hand rest while typing or a comfortable han­
dle for carrying the unit. See how convenient 
the unit is to take home or bring with you on a 
trip w"h"s fold open LCD monitor. If you don't 
feel that the Visual Commuter is morethan you 
expected, pack it up and ship it back within 30 
days for a prompt and courteous refund in­
cludingthe$25postagecharge. Youcan'tlose. 

PERSONALLY USED 
I have personally used the Visual Commuter. 

I have taken it wilh me on tr ips, set it up as a 
stand alone by plugging in my IBM monitor. 
I have run everything from SymphonyTM to 
Wo<dst~~from 1-2-3® tothe FlightSimulator 
program. I strongly recommend the system. 

To order, send your check or money order 
to the address below listing the "ems and order 
numbers (shown in parentheses) or order by 
credit card using our toll free number below. 

Thanks to the latest in technology and a 
direct-to-consumer marketing program, th is 
system can be yours at a tremendous value. 
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today. 
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Maxwell 1200 Baud Modem (61 12) . .. 249 
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IBM is a Trademark of International Business 
Machines Corporation. 
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Classified

SOFTWARE

ATARIWARE FROM THE LIBRARY OF JAX

ATARI - Computer Enthusiasts! Over 70 disks to

choose from. S7.95 ea. Catalog with SASE. JACE,

1187 Dunbar Ct., Orange Park, FL 32073

COMMODORE: TRY BEFORE YOU BUY. Top 25

best-selling games + classics, new releases. Visa,

Mastercard. Free brochure. Rent-A-Disc, 908 9th

Ave., Huntington, WV 25701. (304) 522-1665

ATARI ST USERS - Life organizer &

entertainment jackpot. Big software package.

Write; MC, 94 Macalester Bay,

Winnipeg, Manitoba R3T 2X5 Canada

BASICally SIMPLE, a fast, easy method to learn

programming in basic on your Commodore 64.

Clear, concise instruction in the use of all

commands. No gobblede-gook. 5end $20 for this

tutorial and reference disk to:

Free Spirit Software, Inc., 5836 S. Mozart,

Chicago, IL 60629

TI-99/4A SST Expanded Basic Compiler $49.00.

Converts Basic to machine language. Requires

E/A or MM, Disk, Memory Expansion. Compiler

and Graphics Utility $59.00. SST SOFTWARE,

P.O. Box 26, Cedarburg, WI 53012

HOW GOOD A COACH ARE YOU? CALL THE

plays against Atari or a friend. Football text game

features varied team strength, weather, overtime,

2 pt. conversions, team stats, standings + more!

Easy to play. For Atari 800 + Basic. $25 disk.

James Franklin, 1600 NE 135 St., Apt. 803,

N. Miami, FL 33181

Free Educational Software Catalog

158 pp, color pictures, 1000+ programs for

Com., Apple, IBM, Atari. Send name & address

to: Interstate Software, P.O. Box 8952, Boise, ID

83707, (208) 342-3347

ATARI MICROSOFT Basic I/U: Try ACEY

DUCEY, a great casino card game for 1-4

players. ACEY DUCEY is designed as a tutorial,

utilizing Microsoft Basic's best features. Full

documentation explains every detail. 400/800/

XL/XE disk or tape + docum. Send $8.50.

CALTECH, Box 136, Kenilworth, N] 07033-0136

ORGANIZE YOUR GENEALOGY with

BRANCHES on your C-64 Si 1541 drive. Send

$14.95 to Inventure Soft., 3353 South Main,

Suite 101, Salt Lake City, UT 84115

TI-99/4A QUALITY SOFTWARE for Business,

Home and Entertainment " BONUS Software

Offer! " Send for FREE Catalog to MICRO-BIZ

HAWAII, Box 1108, Pearl City, HI 96782

AT BAT STATS 64 - Baseball stats for C64. Keeps

22 offensive stats, holds 162 games and 40

players. Prints 7 reports. On disk $32.95

postpaid. THE 43RD ST. SOFTWARE SHOP, 720

43rd St., Ashland, KY 41101. Ideal for coach or

player! (606) 324-7403.

GOMUKO — Compiled basic program 15 by 15

board, Unmove, load/save game user changabte

logic for 64. Send $14.95 to: W. L. Schneider,

6027 S. High, Suite 410/Oklahoma City, OK

73149

IBM PCjr. OWNERS: We have the software you

want. We also have kits for easy 2nd drive

addition. Free catalog. OOWL SOFTWARE, 1435

Burnley Sq. N., Columbus, OH 43229

TEACHERS: ELECTRONIC GRADEBOOK

for Atari. Powerful, simple to use. Record

keeping, grade averaging. Screen display and

variety of pre-formatted printed reports. Clear

instructions. Requires 48K and one disk drive.

S29.95. GRADESCAN, 1722 Golden Ct.,

Crofton, MD 21114

TI-99/4A Software/Hardware bargains.

Hard-to-find items. Huge selection. Fast service.

Free catalog. D.E.C., Box 690,

Hicksville, NY 11801

REAL ESTATE SOFTWARE for C64, Apple II,

IBM-PC. Includes Mortgage Payments,

Amortization, Depreciation, Cash Flows and

Taxable Income Effects. All for $35 pp. J.A.I.,

Box 234, East Texas, PA 18046. (215) 398-0434

APPLE II SERIES, COMM 64, TI 99/4A,

IBM/PC Discount Entertainment Software.

Specify which free catalog. New titles.

The Adventure Store, Roscoe, IL 61073-0320

TOR FIGHTER: You are entrusted with the

daring adventure of defending earth, $12. C64,

C16, +4 (disk), TI (cass.). Check or money order

to: Computex, Box 7245, Ponce, PR 00732

TIM, The Investment Manager and COMEX

Gold and Silver Management, plus Fun-Anl

Analyze Stock Program for 64. All three

$19.95 or write for free details to:

W. L. Schneider, 6027 S. High, Suite 410,

Oklahoma City, OK 73149

LOTTO PICKER. Go for Million Dollar Jackpots!

Picks all USA Lotto games +! PRO FOOTBALL

ANALYST. Beat the points consistently and

easily! They pay for themselves! Each $35.

IBM-PC/TI99 ver. RIDGE, 170 Broadway, #210-C

NYC, NY 10038. 718-833-6335. Free Catalog.

HARDWARE

Trade In your used Commodore or Atari on a

brand new C-128 or Atari ST. This offer may

not be available through retail outlets.

Brochure $2.00 and SASE. NEW WEST

TECHNOLOGY, 4B Monroe Pkw., Box 200, Ste.

134, Lake Oswego, OR 97034

HARDWARE & SOFTWARE 30% BELOW

RETAIL. Apple, Atari, C64, IBM-PC, TI-99. Over

1000 titles. Hard to find items. Send $1.00 for

catalog. Specify computer. Multi-Video, P.O. Box

246, East Amherst, NY 14051

MISCELLANEOUS

64 AUTHOR'S CLUB - We get you published.

Send for free details or send $25.00 (a 50%

savings) to: AUTHOR'S CLUB, 6027 S. High,

Suite 410, Oklahoma City, OK 73149

1986 CALENDAR. The history of computers

1592-1985, especially micros. $6 ch or m.o.

Spiral, 3 holes, 8'A X 11. HEATSTROKE SOFT

WARE, P.O. Box 62171, Tucson, AZ 85734-6171

HELP IS ON THE WAY!

Just call 1-800-334-0868 to get your free

copy of the latest COMPUTE! Books Catalog!

If you need help in getting information on

all of the latest COMPUTE! book titles

available plus all COMPUTE! backlist titles,

call us today!

NATIONWIDE BBS DIRECTORY. 250 exciting

network numbers. Computer to computer.

Coast-to-coast and Canada. Send $3 to:

Compuquest, Box 267, Fairfax, VA 22030-0267.

RIBBONS for ANY PRINTER at LOW PRICES!!

DELTA MICRONICS

BOX 10933, ERIE, PA 16514

(814) 455-5667

" MR. SOFTWARE CO. ALL POPULAR TITLES '

• Primers, Monitors, Drives, VISA, MC *

heavy discounts - Send $1.00 for catalog

11-9 Exton Complex, Somers Point, NJ 08244

FREE1 USE YOUR MODEM! Call our

innovative electronic shopping center,

FANTASY PLAZA. VISA and MASTERCARD

accepted. 300 BAUD. You've never

seen anything like HI Use your

Modem NOW! (818) 840-8066

EARN MONEY, PART OR FULL TIME, AT

HOME with your computer. 50 page manual

with forms. Money back guarantee, $9.95, JV

Tech, P.O. Box 563, Ludington, MI 49431

COMPUTE! Classified is a low-cost way to tell over 350,000

microcomputer owners about your product or service.

Rates: $25 per line, minimum of four lines. Any or all of the first line set in capital

letters at no charge. Add $15 per line for boldface words, or $50 for the entire ad set

in boldface (any number of lines.)

Terms: Prepayment is required. Check, money order, American Express, Visa, or

MasterCard is accepted. Make checks payable to COMPUTE! Publications.

Form: Ads are subject to publisher's approval and must be either typed or legibly

printed. One line equals 40 letters and spaces between words. Please underline

words to be set in boldface.

General Information: Advertisers using post office box numbers in their ads must

supply permanent address and telephone numbers. Orders will not be acknowl

edged. Ad will appear in next available issue after receipt.

Closing: 10th of the third month preceding cover date (e.g., June issue closes March

10th). Send order and remittance to: Hany Blair, Classified Manager, COMPUTE!,

P.O. Box 5406, Greensboro, NC 27403. To place an ad by phone, call Harry Blair at

(919) 275-9809.

Notice: COMPUTE! Publications cannot be responsible for offers or claims of

advertisers, but will attempt to screen out misleading or questionable copy.
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ATARI - Computer Enthusiasts! Over 70 disks to 
choose from. $7.95 ea. Catalog with SASE. JACE, 
1187 Dunbar Ct.. Orange Park. FL 32073 

COMMODORE: TRY BEFORE YOU BUY. Top 25 
best-selling games + classics, new releases. Visa, 
Mastercard. Free brochure. Rent-A-Disc. 908 9th 
Ave .• Huntington, WV 25701. (304) 522-1665 

ATARI ST USERS - Life organizer &: 
entertainment jackpot. Big software package. 
Write: Mc' 94 Macalester Bay, 
Winnipeg, Manitoba R3T 2X5 Canada 

BASICally SIMPLE. a fast. easy method to learn 
programming in basic on your Commodore M. 
Clear, concise instruction in the use of all 
commands. No gobblede-gook. Send $20 for this 
tutorial and reference disk to: 
Free Spirit Software. Inc., 5836 S. Mozart. 
Chicago, It 60629 

TJ-99/ 4A SST Expanded Basic Compiler $49.00. 
Converts Basic to machine language. Requires 
E/ A or MM, Disk, Memory Expansion. Compiler 
and Graphics Utility $59.00. SST SOfTWARE. 
P.O. Box 26, Cedarburg. WI 53012 

HOW GOOD A COACH ARE YOU? CALL THE 
plays against Atari or a friend. Football text game 
features varied team strength. weather, overtime. 
2 pt. conversions, team stats, standings + more! 
Easy to play. For Atari 800 + Basic. $25 disk. 
James Franklin, 1600 NE 135 St., Apt. 803, 
N . Miami, FL 33181 

Free Educational Software catalog 
158 pp, color pictures, 1000+ programs for 
Com., Apple, IBM, Atari. Send name &: address 
to: Inte.JState Software. P.O. Box 8952, Boise, ID 
83101, (208) 342·3341 

ATAR! MICROSOrr Basic 1/ 11: Try ACEY 
DUCEY. a great casino card game for 1-4 
players. ACEY DUCEY is designed as a tutorial, 
utilizing Microsoft Basic's best features . Fuji 
documentation aplains every detail. 400/800/ 
xt/XE disk or tape + docum. Send $8.50. 
CALTECH, Box 136, Kenil .... -orth, NJ 07033-0136 

ORGANIZE YOUR GENEAlOGY with 
BRANCHES o n your C-64 &: 1541 drive. Send 
$14.95 to Inventure Soft., 3353 South Main, 
Suite 101, Salt Lake City. UT 84115 

TI-99/ 4A QUALITY SOrrWARE for Business, 
Home and Entertainment" BONUS Software 
Offerl •• Send for FREE Catalog to MICRO-BIZ 
HAWAII. Box 1108, Pearl City, HI 96782 

AT BAT STATS 64 - Baseball stats for C64. Keeps 
22 offensive stats, holds 162 games and 40 
players. Prints 7 reports. On disk $32.95 
postpaid. THE 43RO ST. SOfTWARE SHOP, 720 
43rd St., Ashland, KY 41101. Ideal for coach or 
playerl (606) 324-7403. 

GOMUKO - Compiled basic program 15 by 15 
board, Unmove, load/save game user changable 
logic for 64. Send $14 .95 to: W. L. Schneider, 
6027 S. High, Suite 410,· Oklahoma City. OK 
73149 

IBM PCJr. OWNERS: We have the software you 
want. We also have k.its for easy 2nd drive 
addition. Free catalog. OOWL SOFTWARE, 1435 
Burnley Sq. N .• Columbus. OH 43229 
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TEACHERS: ELECTRONIC GRADEBOOK 
for Atari. Powerful. simple to use. Record 
keeping. grade averaging. Screen display and 
variety of pre-formatted printed reports. aear 
instructions. Requires 48K and one disk drive. 
$29.95. GRADESCAN. 1722 Colden Ct.. 
Crofton. MD 21114 

TI-99/ 4A Software/Hardware bargains. 
Hard-to-find items. Huge selection. Fast service. 
Free catalog. D.E.C., Box 690, 
Hicksville, NY 11801 

REAL ESTATE SOfTWARE for C64, Apple II. 
IBM-PC. Includes Mortgage Payments, 
Amortization, Depreciation. Cash Flows and 
Taxable Income Effects. All for $35 pp. J.A.!., 
Box 234. East Texas, PA 18046. (215) 398-0434 

APPLE II SERIES. COMM M. n 99/ 4A, 
IBM/ PC Discount Entertainment Software. 
Specify which free catalog. New titles. 
The Adventure Store, Roscoe, IL 61073-0320 

lUR FICHTER: You are entrusted with the 
daring adventure of defending earth, $12. C64. 
C16. + 4 (disk), TI (cass.). Check or money order 
to: Computex, Box 7245, Ponce, PR 00732 

TIM. The Investment Manager and COMEX 
Gold and SUver Management, plus Fun-Ani 
Analyze Stock Program for 64. AU three 
$19.95 or write for free details to: 
W. L. Schneider. 6027 S. High. Suite 410, 
Oklahoma City, OK 73149 

I..OTIO PICKER. Go for Million Dollar Jackpots! 
Picks all USA Lotto games +! PRO FOOTBALL 
ANALYST. Beat the points consistently and 
easily! They pay for themselves! Each $35. 
IBM-PC{fI99 ver. RIDGE, 170 Broadway, #210-C 
NYC. NY 10038. 718-833-6335 . Free Catalog. 

HARDWARE 
Trade In your uHd Commodore or Alert on a 
brand new C-128 or Atart ST. This offer may 
not be available through retail outlets. 
Brochure $2.00 and SASE. NEW WEST 
TECHNOLOGY, 4B Monroe Pkw., Box 200, Ste. 
134, Lake Oswego, OR 97034 

HARDWARE &: SOfTWARE 30% BELDW 
RETAIL Apple, Atari, CM, IBM-PC, TI-99. Over 
1000 titles. Hard to find items. Send $1.00 for 
catalog. Specify computer. Multi-Video. P.O. Box 
246. East Amherst, NY 14051 

MISCELLANEOUS 
64 AUTHOR'S CLUB - We get you published. 
Send for free details or send $25.00 (a 50% 
savings) to: AUTHOR'S CLUB. 6027 S. High, 
Suite 410, Oklahoma City, OK 73149 

1986 CALENDAR. The history of computers 
1592- 1985, especially micros. 56 ch or m.o. 
Spiral, 3 holes, 8Y:z X 11. HEATSTROKE SOFT­
WARE. P.O . Box 62171 . Tucson, AZ 85734-6171 

HELP IS ON THE WAYI 
Just call 1-800-334-0868 to get your free 
copy of the latest COMPUTE! Books Catalog! 
If you need help in getting information on 
all of the latest COMPUTE! book titles 
available plus all COMPUTE! backlist titles. 
call us today! 

NATIONWIDE BBS DIRECTORY. 250 exciting 
network numbers. Computer to computer. 
Coast-to-coast and Canada. Send 53 to: 
Compuquest, Box 267, Fairfax. VA 22030-0267. 

RIBBONS for ANY PRINTER at lDW PRICES!! 
DELTA MICRONICS 
BOX 10933, ERIE. PA 16514 
(814) 455·5661 

• MR. SOFTWARE CO. ALL POPULAR TfTLES • 
• Pritners. Monitors. Drives, VISA, MC • 
heavy discounts - Send $ 1.00 for catalog 
11-9 Exton Complex, Somers Point. NJ 08244 

FREEl USE YOUR MODEMI Call our 
Innovative electronic ahopplng center, 
FANTASY PlAZA... VISA and MASTERCARD 
accepted. 300 BAUD. You've never 
seen anything like Itt Use your 
Modem NOWI (818) 840-8066 

EARN MONEY. PART OR FULL TIME, AT 
HOME with your computer. 50 page manual 
with fonns. Money back guarantee. 59.95. IV 
Tech. P.O. Box 563, Ludington, MI 49431 

C<?MPUTEI Classified is a low-cost way to tell over 350,000 
microcomputer owners about your product or service, 
Ratee: $25 per line, minimum of four lines. Any or all of the first line set in capital 

letters at no charge. Add $15 per line for boldface words or $50 for the entire ad set 
in boldface (any number of lines.) , 

Tenns: Prepayment is required. Check, money order, American Express, Visa, or 
MasterCard is accepted. Make checks payable to COMPUTE! Publications. 

Fonn: Ads are subject to publisher's approval and must be either typed or legibly 
printed. One line equals 40 letters and spaces between words. Please underline 
words to be set in boldface. 

General In'onnatIon:· Advertisers using post office box numbers in their ads must 
supply permanent address and telephone numbers. Orders will not be acknowl­
edged. Ad will appear in next available issue after receipt. 

Closing: 10th of the third month preceding cover date (e.g., June issue closes March 
10th). Send order and remittance to: Harry Blair, Classified Manager, COMPUTE!, 
P.O. Box 5406, Greensboro, NC 27403. To place an ad by phone, call Harry Blair at 
(919) 275·9809. 

Notice: COMPUTE! Publications cannot be responsible for offers or claims of 
advertisers, but will attempt to screen out misleading or questionable copy. 



maxell disks
LIFETIME WARRANTY

TIRED OF WAITING

FOR SERVICE AND PRICE?

9 out of 10 SURVEYED

DISK BUYERS PREFERRED

NORTH HILLS

#1 IN SERVICE AND PRICE

1-800-328-3472

Formatted and hard sectored disks

in stock-Dealer inquiries invited.

COD, VISA, MASTERCARD

All orders shipped within 24 hrs.

NORTH HILLS CORP.
INTERNATIONAL
3564 Rolling View Dr.

While Bear Lake, MN. 55110

MN. call collect-612-770-0485

STATE-OF-THE-ART

MAGNETIC MEDIA

690
Single Side

Double 0entity

• W th Hub Rings

• Wih Wrlle Prelect Tabs

• Wth Stalic-Free.

Dust-Free Envelopes

• With User ID Labels

• In Factory Sealed

Poly Packs

790
Double Side

Double Denjlly

IOO: ERROR FREE-LIFETIME WARRANTY

MEET OR EXCEED APPLICABLE ANSI. ECMA ISO
STANDARDS

Minimum quantity 50diske'tes Discount for 300or

more diskettes Shipping and Handling: SJ 00 oer

lOOdiskeites Red uce3 shipping charge for larger pusn-

ulies COD add S4 00 Cash or certified check W

residents add 4%sales tan Prices subject to change

without notice

3£ cod -r-

precision E)ala Products
P.O. Bo» 6367, Grand Rapids. Ml 49508
(616) 453045? • Michigan I ■800-632:468

OuHidc Michigan l-BOO-258-0028

QUALITY MEDIA

LIFETIME REPLACE

GUARANTEE

HUBRINGS.TYVEPS.

WRITE PROTECTS

5 25-SSOD 100

5S5-DSDD 1 15

PC FORMATTED 1.45

3S'1D(ForMac) 2.70

3.5^D(ForHP) 3 50

Because we buy

in huge volume to

supply software

manufacturers, our

prices cant be beat.

50+ 250+ 500+ 1000+

.90 85 80 75

1.05 1.00 95 85

1.35 1.2S 1.15 1.10

2.60 2 45 CALL CALL

3.25 3 15 CALL CALL

BIACKSHIP
COMPUTER SUPPLY

RO. Box 883362 • San Francisco. CA 94188

Inquiries + No. Cal. orders 415-550-0512

So. Cal. orders 800-235-6647x31

USA orders 800-431-6249

Add 13 00 shipping and handling

(CA

Maxell Floppy Disks

The Mini-Disks

with maximum quality.

Dealer inquiries invited. CO.D's accepted.

Call FREE (800) 235-4137.

PACIFIC EXCHANGES
100 Foothill Blvd. San Luis

San Lui5 Obispo. CA 93401
In Ca! call (800) 592-5935 or

(805)543-1037.

3M Diskettes

Lifetime Warranty

TIRED OF WAITING

FOR SERVICE AND PRICE?

9 out of 10 SURVEYED

DISK BUYERS PREFERRED

NORTH HILLS

#1 IN SERVICE AND PRICE

1-800-328-3472

Formatted and hard sectored disks

in stock-Dealer inquiries invited.

COD, VISA, MASTERCARD

All orders shipped within 24 hrs.

AA4
NORTH HILLS CORP.

INTERNATIONAL

3564 Rolling View Dr.

White Bear Lake, MN. 55110

MN. call collect—612-770-0485

Catalog ol Computers and Supplies

Our Prices are WHOLESALE +10%

■lend ok £-^ettet fan-

We support the complete ATARI and COMMODORE

product linos Ask (or our free price list

(408) 353-1836

afottt owr "pi

Instant shipping (or as fast as we can). Mastercard &

Visa accepted (no extra criarge). Shipping S handling

add 6% California customers add 6.5% sales lax. Order

by phone (Mon. - Fri 10 am - 5 pm PST). Order by

modem {daily 6pm-9am) from our online TeleCalalog

Prices subject to change without notice.

COMPUCAT
24500 Glenwood Hwy., Los Gatos, CA 95030

23 PARK ROW, NEW YORK, Pi. Y. 10038
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ALL PRODUCTS CARRY U.S. WARRANTIES
ALL DEFECTIVE PRODUCTS EXCHANGED KTTHIN 30 OAVS

i 23 PARK ROW, DEPT. C1i", NYC, NY 10038 {
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I

STATE: ZIP: I
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CITY:

maxsll DISKS 
LIFETIME WARRANTY 

TIRED OF WAITING 
FOR SERVICE AND PRICE? 

9 out of 10 SURVEYED 
DISK BUYERS PREFERRED 

NORTH HILLS 
III IN SERVICE AND PRICE 

1-800-328-3472 

Formatted and hard sectored disks 
in slock·Deale r inqu iries invite d. 

COD, VISA, MASTERCARD 
All orders shipped within 24 hrs. 

J.L4 N{ 
NORTH HILLS CORP. 

INTERNATIONAL 
3564 Rolli ng View O'r. 

W hile Bear !...ake. MN. 55110 
MN . ca ll collect-612·770-0485 

".,.=" .. _. HE - ART 
MEDIA 

5'1." DISKETTES 

• With Hub Rings 
• With Wrlt~ Protect Tabs 
• With Stalic-Free, 

DUl l -Free Envelopes 
• With User 10 Labels 
• In Factory Sealed 

Poly Packs 

69¢ 79¢ 
Slng l.Slele Doubl. Side 

Doubl. Oenlll, Doubl. Oen.lly 

1(X)1 , ERROR FREE· LIFETIME WARRANTY 
MEET OR EXCEED APPLICABLE ANSI ECMA ISO 

STANDARDS 
M,nImum quanhly 50 dls ~ e l les Q,seOurll l or 3000' 
mO'l'd,skenes Shipping and Handling: S~ 00 ~er 
' OOo,skenes Reduceo shIPpong charge lor larger qu~n' 
I ,I,es COD aad S ~ 00 Casn or cerh/ led cneck Ml 
reSidents add ,:o. sales IIh Prices SUblCCll0 cnange 
wllhoul nOllce 

co o 

IIII dlill 
Precision Oat. P.od"" 
P.o . Bo. 8J67, Grand Ihl'ld, . . \11 49308 P (616) ':S2·H H • M ich,@3n 1·800·6)2·2468 L O Ullidc M tChi8an 1·800·H8.()(128 

DISKS '"'' 
75C 0 

.- . 

QUALrTY MEDIA Because we buy 
LIFETIME REPLACE in huge volume 10 

GUARANTEE supply software 
HUB RINGS, TV\( EPS. manufacturers, our 

WRITE PROTECTS pricescan'tbebeal. 

5.25·SSOO 1.00 
5.25'0500 1.15 

PC FORMATIEO 1.45 
3.S' 10 (ForMac) 2.70 
3.5' 20 (For HPJ 3.50 

50+ 250+ 500+ 1000+ 
.90 .85 .80 .75 

1.05 1.00 .95 85 
1.35 1.25 1.1 5 1.10 
2.60 2 .... 5 CALL CALL 
3.25 3.15 CAll CALL 

..... BLACKSHIP 
~ COMPUTER SUPPLY 

p.o. Box 883362 ' San Francisco,CA 94188 
Inquiries + No.Cal.orders415-5SO-Q512 

So. cal. orders 800-235-6647 x31 
USA Ofders 8CJO..4J 1-6249 

Add S3.ooshippirlg and handling 
(0. residents add 6 .5% sales tall) V1SA1MCtCOo 

Maxell Floppy Disks 
The Mini-Disks 

with maximum quality. 

Dealer inquiries invited. CO. D's accepted. 
Call FREE (800) 235·41 37 . 

1lJo PACIFIC EXCHANGES ~ 100 Foothill Blvd . San Luis 
San Luis Obispo. CA 93401 

c-, In Cal. call (800) 592,5935 or 
, . (805)543- 1037 

3M Diskettes 
Lifetime Warranty 
TIRED OF WAITING 

FOR SERVICE AND PRICE? 
9 out of 10 SURVEYED 

DISK BUYERS PREFERRED 

NORTH HILLS 
#1 IN SERVICE AND PRICE 

1-800-328-3472 

Formatted and hard sectored d isks 
in stock-Dealer inqu iries invited . 

COD, VISA, MASTERCARD 
All orders shipped within 24 hrs. J.L4N{ 

NORTH HILLS CORP. 
INTERNATIONAL 

3564 Rolli ng View Dr. 
While Bear Lake. MN. 55110 

MN. call collect-612·770·0485 

~ ;!:Sj 
Catalog 01 Computers and Supplies 

Our Prices are WHOLESALE +10% 

eaa. "kI..ae ... 
4.-i _ &-LedQr. ""' __ 

,?ue (3at4(.,9' 
We support Ina complete -'TARl lnd cO .... OOORIE 

orOdUCI lin.s. Alk lor our tree priee 1111. 

(408) 353-1836 

(rid akd _ 7-S~I 

InSllnt shipplnp (or as laslas WB c8n). Mastercard & 
Vile accepled (no BKlra charge). Shlppinp & handling 
add 6~ . Cail lornia customers add 6.5'110 50les taK. Order 
by phone (Mon . • Frio to am - 5 pm PST). Order by 
modem (d'Uy 6 pm-gam) Irom our on line Tel, Calalog. 

Prices subject to change without nolice. 

COMPUCAT 
24500 Glenwood Hwy., Los Galos, CA 95030 

o ~c::: 0 ..... "'". 0 ti!:,.~ , 0 :';:,r 
23 PARK ROW, DEPT. C11 , NYC, NY 10038 

NAME:~-========================= ADDRESS: 
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JIT This holiday season put your
^ fellow PC users on line with

COMPUTE!
The magazine for Home, Education

and Recreational Computing.

SPECIAL HOLIDAY GIFT SAVINGS

For each gift you give, save 25% off the regular $24

subscription rate. You pay only $18 per gift subscription.

A SEASONAL CARD WILL ANNOUNCE EACH GIFT

cty/stateot

A SPECIAL OFFER FOR YOU

I HAVE GIVEN AT LEAST I GIFT PLEASE

D ENTER OS D EXTEND MY SUBSCRIPTION AT THE SAME

LOW RATE

□ PAYMENT ENCLOSED

D PLEASE BILL ME

\, TO

ADDRESS

OTY/STATE/ZIP

GIFT CARD

TO BEAD

APT#

£-v TO

ADDRESS

CITY/STATE/ZIP

GIFT CARD

TO READ

APT*

PRICES GOOD IN USA ONLY FOR CANADAAND FOREIGN PLEASE ADD S6 PER SUBSCRIPTION M1Q20s 

YOUR 
NAME 

This holiday season put your 
fellow PC users on line with 

COMPUTE! 
The magazine for Home, Education 

and Recreational Computing. 

SPECIAL HOUDAY GIFT SAVINGS 
For each gift you give, save 25% off the regular $24 

subscription rate. You pay only $18 per gift subscription. 

A SEASONAL CARD WIll ANNOUNCE EACH GIFT 

A SPECIAL OFFER FOR YOU 
I WoVE GlVENAT I.EAST 1 GIFT I'I..EASE 

N'TI 
o ENTER ORO EXTEND MY SI.JBSCiIP1lClt AT THE Y-ME 

LON "'IT 
o MYMENT ENClOSED "'00"''''''''''''''''''''''-________ o PlEASE BIll ME 
2. TO 

~m~D~RE~~~ _____ ~~~. ___ m~~~E~~ ______ ~~.L_ ___ 

(fTYISTATf/ZJP CITYISTATEIZIP 
GIFT CARD GIFT CARD 
TO READ TO RfI\D 

PIOCES G<X)() IN UYI ONLY. FOR CNV'D/+. AND FOREIGN PlfASE.ADD so PER SUBSCRIrnC>N M1021l 



BUSINESS REPLY MAIL
FIRST CLASS PERMIT NO. 7478 DES MOINES. IOWA

POSTAGE WILL BE PAID BY ADDRESSEE

COMPUTE!
PO BOX 10954

DES MOINES, IOWA 50347

NO POSTAGE
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COMPUTEI's

FREE Reader Information Service

Use these cards to request FREE information about the products ad

vertised in this issue, Clearly print or type your full name and address.

Only one card should be used per person. Circle the numbers that

correspond to the key number appearing in the advertisers index.

Send in the card and the advertisers will receive your inquiry, Al

though every effort is made to insure that only advertisers wishing to

provide product information have reader service numbers, compute!

cannot be responsible if advertisers do not provide literature to

readers.

Please use these cards only for subscribing or for requesting product

information. Editorial and customer service inquiries should be ad

dressed to: compute!, P.O. Box 5406, Greensboro, NC 27403. Check

the expiration date on the card to insure proper handling.

Use these cards and this address only for computers Reader Infor

mation Service. Do not send with payment In any form.
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Breakthrough
Number 87
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ter interface can touch!

Only CARDCO would dare improve on its own

best seller (the +G has far out-sold any other

printer interface, and has set the industry

standard by which competitors are judged).

The G-Wiz is even better — and costs

30% less.* Our 27th major innovation in

Commodore accessories has all the + G's

features, and more...

Built-in Buffer for More Speed

The G-Wiz buffer dumps high-resolution

screens up to 18 times faster than competitive

interfaces without buffers. No more waiting! A

complex 50-minute printout now takes just 2.5

minutes with the G-Wiz.

Exclusive! Aspect Ratio Selection

Only the G-Wiz matches graphics characters to

standard characters on Okidata, Epson, Star

* Actual price may vary according lo dealer and region.

Micronics, Prowriter, Smith Corona, C-ITOH,

Gorilla Banana, and many other dot matrix

printers. Now you can perfectly align high

resolution graphics characters within text

blocks, or in columns,

CARDCO excellence triumphs again! The

G-Wtz is the "best bang for the buck" on the

printer interface market today — and it's

backed by CARDCO'S exclusive lifetime

warranty! G-Wiz: another distant target for the

competition to shoot at.

CARDCO, Inc. 300 S.Topeka/Wichita, KS 67202

The Wizards from the Land of Oz Have Done It Again!

""chnlcsl 
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Only CARDCO would dare improve on its own 
best seller (the + G has far out-sold any other 
printer interface, and has set the industry 
standard by which competitors are judged). 
The G-Wiz is even better - and costs 
30% less.' Our 27th major innovation in 
Commodore accessories has all the + G's 
features, and more ... 
Built-In Buffer for More Speed 
The G-Wiz buffer dumps high-resolution 
screens up to 18 times faster than competitive 
interfaces without buffers. No more waiting! A 
complex 50-minute printout now takes just 2.5 
minutes with the G-Wiz. 
Exclusive! Aspect Ratia SelectiDn 
Only the G-Wiz matches graphics characters to 
standard characters on Okidata, Epson, Star 
• Actual price may vary according to dealer and region. 

Micronics, Prowriter, Smith Corona, C-ITOH, 
Gorilla Banana, and many other dot matrix 
printers. Now you can perfectly align high 
resolution graphics characters within text 
blocks, or in columns. 
CARDCO excellence triumphs again! The 
G-Wiz is the "best bang for the buck" on the 
printer interface market today - and it's 
backed by CARDCO'S exclusive lifetime 
warranty! G-Wiz: another distant target for the 
competition to shoot at. 

CARDCO, Inc. 300 S. Topeka/W iGhita, KS 67202 

The Wizards from the Land of Dz Have Dane It Again! 



HOWTO EVOLVE
TOA HIGHER INTELLIGENCE

THE COMMODORE 128.

The first step is buying the

Commodore 128™ Personal Com

puter. The smartest computer

available for the price, it's like get

ting three computers for less

than one usually costs. You can run

CP/M® business software, the

new programs written for the 128,

and over 3,000 Commodore 64®

programs. You start out with more

software than most machines

give you after years on the market.

■

■ ■— ■■■•»! ; ■ ■ ; i hiiii i ^^

THE COMMODORE 128

LEARNS TO COMMUNICATE.

There's no real intelligence without

the ability to communicate. So

you'll want our 1670 Modem/1200.

It puts you in touch with a new

world of shopping, banking,

communications and information

over your telephone line. And if

operates at a lightning-fast 1200

baud to save on your phone bill.

THE COMMODORE 128
WORKS FASTER.

To run all that software and run it

faster, you'll want the 1571 Disk Drive.

You can't find a faster drive at the

price. It transfers nearly 1,000 words

a second (5200 cps), so you can

load most programs instantly.

THE COMMODORE 128

LEARNS TO WRITE.

Looking good in print could be

your next move with the MPS 1000

Printer. It's a new dot matrix

printer designed to make the most

of the I28's speed and high-reso

lution graphics. The MPS turns out

about 1200 words a minute

(100 cps) of draft-quality printing, or

gives you near-letter-quality at

about 240 words a minute (20 cps).

THE COMMODORE 128
GETS SMARTER.

Nowtry improving your memory.

Plug in our 1750 RAM Expansion

Module and your 128 moves up

to a powerful 512K. That's enough

to handle just about anything you

can dish out, from complicated
business forecasting to giant

data bases.

THE COMMODORE 128
IMPROVES YOUR VISION.

Brains aren't enough without good

looks, so improve your vision with

Commodore's new 1902 RGB Color

Monitor. The high-resolution screen

gives you a sharper image and

better color than your standard TY

so you can really appreciate the

I28's great graphics.

.

All these evolutionary steps ahead won't set you back when it comes

to paying for them. Additions to your Commodore 128 are

available at a store near you and are as affordable as the 128 itself.

We think that's a smart way to help you build a computer system.
®CF7M is a registered trademark ol Digital Research, inc. ® '985. Commodore Electronics limited

COMMODORE 128- PERSONAL COMPUTER
A Higher Intelligence

HOW TO EVOLVE 
TO A HIGHER INTELLIGENCE. 

THE COMMODORE 128. 
The first step is buying the 
Commodore 128 '" Personat Com· 
puter. The smmtest computer 
available for the price. Irs like get· 
ting three computers for less 
than one usually costs. You can run 
CP/ M'" business software, the 
new programs written for the 128, 
and over 3,000 Commodore 64· 
programs. You start out with more 
software than most machines 
give you after years on the market. 

THE COMMODORE 128 
LEARNS TO COMMUNICATE. 

There's no real intelligence w ithout 
the ability to communicate. So 
you'll wont our 1670 Modem/ 1200. 
It puts you in touch with a new 
world of shopping, banking, 
communications and information 
over your telephone line. And it 
operates at a lightning-fast 1200 
baud to save on your phone bill. 

THE COMMODORE 128 
WORKS FASTER, 

To run all that software and run it 
faster, you'll want the 1571 Disk Drive. 
You can't find a faster drive at the 
price. It transfers nearly 1,000 words 
a second (5200 cpsl, so you can 
load most programs instantly 

THE COMMODORE 128 
LEARNS TO WRITE. 

Looking good in print could be 
your next move with the MPS 1000 
Printer. Irs a new dot matrix 
printer designed to make the most 
of the 128's speed and high·reso­
lution graphics. The MPS turns out 
about 1200 words a minute 
(l00 cps) of draft-quality printing, or 
gives you near·letter-quality at 
about 240 words a rninute (20 cps ). 

THE COMMODORE 128 
GETS SMARTER, 

Nowtry improving your mernory 
Plug in our 1750 RAM Expansion 
Module and your 128 moves up 
to a powerful 512K. Thars enough 
to handle just about anything you 
can dish out, frorn cornplicated 
business forecasting to giant 
data bases. 

THE COMMODORE 128 
IMPROVES YOUR VISION. 

Brains aren't enough without good 
looks, so improve your vision with 
Commodore's new 1902 RGB Color 
Mor::tOr. The high-resolution screen 
gives you a sharper irnage and 
better color than your standard 1Y, 
so you can really appreCiate the 
128's great graphics. 

All these evolutionary steps ahead won't set you back when it comes 
to paying for them. Additions to your Comrnodore 128 are 

available at a store near you and are as affordable as the 128 itself. 
We think thars a smart way to help you build a computer system. , I 

®CP/ M Is a registered rrodemor1c 01 DigiTal ResearCh, Inc. C 1985; Commodore Electronics lImUed 

COMMODORE 128:: PERSONAL COMPUTER 
A Higher Intelligence 


