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* 8 2

* 9

0

8



9 8 2

10
2

300
4
5 0 0

0
1 0 0

2 0 0

300
4
5 0 0

6 0 0

7 0 0

000
4 4 0

7 0 0

7 2 0

7 1 0

7 7

7 0 0

702
701
7 0 1

7 0 0

7 0 0

7 5 0

7
7 5 1

7
7

7
74 6

704
60
600
603
603 3

604
6 0

604 6
6 0 4 1158604
601
6 0 1 0
601



* 9 8

000

0000

0000

0000

0
540
26

000
001
010
660

*

1
10

5
0001 000
000 000
0001 000
0001 337
0001 020 20
000 000

5

0017
00017 0
00020 0

1 0
0
0

0002 025 25
770

0 7
0002 776
0002 17
0002 557

443
0003 733
0003 001 1
0003 027 7 27 /  "  ?  " 
0003 4 24

0
0003 026 26
0003 000



9 8 2

004
0004 0
0004 000
0004 0 0
0004 000

004
0004
0004
0004
0004

445
0005 667
0005 001 1

445
0005 731
0005

005
0 033 33

21
0 020 20
0005 021 21

006
0006 021 21
0006 000

006
0 7 770

754
752

0006 756
0

0006 777
0006 777
0007 776
0 0 007 7

0007 617
0007 560
0007 252
0007 342

343
0007 343

550
0010 205



* 9 8 2

450
0010 052

141
550

0010 155
450

0010 0
450

0010 053
450

00 055
450

00 231
450

0010 302
451

001 133
451

001 073
451

0011 247
451 3

0011 2 4 6

451
1 615

451
001 031

451
0011 226

451
0011 241

452
0012 030

452
0012 152

452
0012 153

452 1
0012 207

452
245
452

0 071
452

0012 2 7 3



* 9 8 2

0012 000
0013 000

013
0013 000
0013 7

0013 0

013

0013 343

0013
0013
0013 267
0014 266

000
0014 021 21
001 000
0014 000

0014 157
0014 000
0014 0
0015
0016 000
0015 000 0
0015 0
0015 0
0015 343
0015
0015 0 1
0 6 203
0016 246

0016 000
0016 0
0016 0

456
0016 251

00



* 8 2

017
343 1

0017 761
557

0020 122
0 0 314
0020 315
0020 122
00261 301
0020 215
0020 30
0021 105
0021 451
0021 10
0021 301
0021 313
0021 107
0021 315
0021 461
0022 451
0022 005
0022 051
14022 4 0
0022 521

0022 400
261

0022 157



* 9 8 2

0023
0023
0023

0023
0023
0023
0023
0024
0024
0024

0024
0024
0024
0024
0024

00
0025
0025
0025
0025
0025
0026
0026
0026
0026
0026
0026
0026
0026
0027
0027
0027
0027

0027
1
0027
0027
0030
0030
0030
0030
0030

450
450
107
301
30
430
102
301
452
452
452
527
600
215
451
114
122
764
452
113

313
1
34

452
741
4
450
1

764
526
450
211

517

450
061
154
7
517
314
114
700
623

2
3



* 9 8 2

0030 0 0
0 710
0030 700
0 700

570

0031 000
0
003 122
0031 314
0031 45
0031
0032 537
0032 476
0032 452
0032 4
0032 4
0032 710
0032 112
0032 700
0033 435
0033 1
0033 745
0033 314
0033 314
0033 116
0033 7450
0033 534
0034 452
0034 700
0034 1
0034 314
0034 116
0034 036
0 3 535
0034 214
0035 114
0035 765
0035 452
0035 536

571
0035 536



* 9 8 2

0035
0035
0036
0036

0036
0036
0036

0036
0036

0037
0037
0037
0037
0037
0037
0037
0037
0040
0
0040
0040
0040
0040

0040
0041
0041
0041
0041

0041
0041

0 0
3143
4522
4526
5331
4506
1127
5756

6010
7760

4501
1601
4452
4503
1045
76415
5361

7
7000

3614
3614
2615
0000
4450
1413
3164
4452
6613
0332

577
577

1



* 9 8 2

451
0041 114

450
0042 450
0042 001
0042 450
0042 014
0042 114
0042 771
0042 525
0043 451
0043 527
0043 4
0043 061
0043 450
0043
0043 154
0043 745
0044 526
004 700
0044 315
0 114
0044 77
0044 525 o
004 155
0044 452
0045 526
0045 155
0045 314
0046 522

0045 451
0046 452
0045 4

0 061
0
0046 014
0046 450
0046 001
0046 141
0046 314
0046 456
0046 526
0 567
0047 521
0047 061



* * 8 2

00473 6
00474 1
00475 1

4
00477 6 2
00500 2



* 9 8 2

000
0050 333
0050 704
00 0 431
0050 133
0050 34
0050 570

0051 0 0 0

0051 101
0051 30
0051 101
0051
0051 101
0051 714
0051 115
0052 7
0052 452
0052 571

0052 0 0 0

0052 720
0052 132
0052 430
0052 172
00 332
0053 572

0053 0
0053 724
0063 173
0053 301
0053 233
0053 106
0054 431
0054 141
0054 341
0 141
0054 341

141
0 3416
0054 57 1



* 8 2

0055 724
17
2

0 30
141

0055 341
141
34
141
341
575

0056
0056 4
0056 022

021
023

205
00 7 753

1
0057 1
0057 735
0057 115

241
0 0 27 5
0060 273
0060 273
0060 273

27
0060 746
0 0 273 5

0060 7 6



9 8 2

0061
0061
0061
0061
0061
0061
0061
0061
0062
0062
0062
0062
0062
0062
0062
0062
0063
14063
0063

0063
0063
0063
0063
006

451
451
452
1
314
450
451

550
451
1

521
114
450
450
451
200

522
452
141
451

020
452

0 1



* 9 8 2

0064 471
0064 451
0064 215
0064 451
0064 527
0064 114
0064 764
0065 451
0065 450
0065 451
0065 114
0065 106
0065 7
0065 525
0065 154
0066 745
0066 530
0066 700
0066 315
0066 114
0066 770
0066 155
0066 452
0067 627
0067 155
0067 314
0067 524

/ / / 
0 1

526
/ / / / / 

0067 114
0067 7
0070 530
0070 451
0070 527

/ / / / / 

0070 471
0070 315
0070 456
0070
0070 521
007 524

/ / / / / 
0071 243
007 244



* 6 8 2

000
0 452

461
0071 20
0071 571
0072 231
007 462
007 671 1
0 74
0 571
00 2 114
0072 120
0072 764
00 231
007 231
0073 571

0 000 0
0 173
0 301
0 141
0073 751
00 535
00 704

1
00 7 4
0 533

173
0074 704
0074 10
00 312
0 741
007 233
0076 233
0 7 730
007 57



* 9 8

032
0075 0 30
0 031 31
0076 0 0 30

030 30
0 30
0 30

007 0 2 32
0 31
0 0 30

0077 032 32
0077 031 31
0077 0 32
0077 032 32

7 031 31
0077 031 31



* 5 8 2

451
007 102
010 741
010 452
01 4

160
0100 4 0
010 10
0100 771
0 0 562
0101 456 0
0 0 521
0101 578 »

1 104

0101 562 0
0101 456
0101 521
0 570
0 0 562
0 061
0102 25



* 9 8 2

0102
0 0 140
0102 452
0102 451

0 202
7 4 1

0103 452
0103 1
0 0 333

0 4
0 160

0 4
0 673

0104
0 456
0104 452
0104
0 133

0
0 0 450

0 160
0105 456

452
531

0 4
0105 203
0105 450

0 4 0
2

01 472
0 0 443
0106
0 0 173

673
0106 256
010 00

0 101
0 132
0 333
0 17

0107
0107

0 1
774

0 532



* 9 3 2

1 458
0

0 0 472
0 4 0
0 0 2
0 0 4
0 0
0111 141
0 333
0111 1
0111 18
0
0 526

0111 450
0 157
0 526

01 n n 1
0 2 b
0 2 248

244
100
3

113
8

01 246
3 245

0 4 242
241

0 3 024 243
0 4 244
0114 24
0114 254

027 273
0 4 221 215



* 9 8 2

1
01
0114
011
0
0115

445
606
720
136
605
741

6063

6053

0 1
0115
01

445
336
550

01 445
0 720
0116 550
0

01 125 4
0116 121

0116 102
6 102

0
6 0

1 0
0117 062

120
120

0117 273
0117 222
0117
0 7 127
0120 0
0 155
0 644
0 327

0120 304
0120 306



* 5 8 2

0 724
0128 313

315
0121 451
0121 113
0121 0
8 213
0121 522
0121 450
0121 148
0122 5
0122 123
0122 451
0 462
0122 463
0122 520
0 2 330

0122 450 o
160

0123 456
0123 452
0123 027 27
0123
0123 520

0123 243
0123 244
0 336



* 8 2

0 1 2 4 2 1 5

0 1 2 4 4 5 0

0 1 2 4 4 5 1

0 2 1 4 0

0 1 2 4 7 5 5

0 1 2 4 4 5 1

0 1 2 4 5 2 4

0 1 2 5 1 0

0 1 2 5 4 5 1

0 1 2 5 4 5 0

0 1 2 5 5 2 1

0 1 2 5 1 0 6

0 1 2 5 4 5 3

0 1 2 5 1 0 1

0 1 2 5 5 2 5

0

0126
0126
0126
0126
012b
0126
0126
0126
012
0127

450
467
116
30
452
450
467
116

313
521
601



* 8 2

4 5 1

0 1 2 7 4 5 1

0 1 2 7 4 5 2

0 1 2 7 1 1 3

0 1 2 7 3 0 1

0 1 3 0 3 1 3

0 1 3 0 1 1 4

0 7 4 5

0 1 3 0 5 2 7

0 1 3 0 3 4 1

0 1 3 0 1 0 1

0 1 3 0 3 1 5

0 1 3 0 4 5 4

0 1 3 1 3 0 6

0 1 3 1 2 1 5

0 4 0

0 4 5 1

0 1 3 1 4 5 1

0 1 3 1

1 3 2

0 1 3 1 4 5 0

0 1 3 2 5 3 1

0 1 3 2 1 1 3

7

0 1 3 2

0 1 3 2 3 1 3

0 1 3 2 4 5 1

0 1 3 2 4 5 1

0 1 3 2 0 0 5

0 1 3 3 1 3 2

0 1 3 3 4 5 0

0 5 3 2



* 9 8 2

0133 000
0133 745
0133
0133 704
0133 315
0134 173
0134 233
0134 301
0134 141
0134 751
0134 535
0134 115 12
0134 764
0135 534
0135 101
0136 173
0135 333
0135 173
0135 333
0135 741
0135 233
0136 730
0136 573



9 8 2

0136 450
160
446

0136 714
0136 700
0136 105

763
0137 521
0137 103
0137 451
0 10
0137 536

137
0137 132
0137 131
0140 130
0140 131 1

0 026
014 133



* 9 * 8 2

452
0140 0 024 / " 

021 021
0140 452
014 724
0 4 450
0141 313
0141
0141 450
0141 451
0141 200
0141 522
0142 1
0142 007
0142 1
0142 450

2 451
200

0142 523
0142 4
0143 522

4 452
4 524

0 1
014 450

450
0143 160
0143 450
0144 141
0144 313
0144 445
0144 332
0144 141
0144 313

113
0144 315
0145 115
0145
0145 1
0145 704
0145 115
0145 775
0145 526
0145 155
0 704
0146 113
0146 7 5
0146 531



* 9 8 2

0 4
114

014 524
0146 24
01 452
0147 115
0147 100
0147 714
0147 101
0147 762
0147 452
0147
0150 114
0 315
0150 113
0150 355
0 0 132

34
01 341
0 0 34
0151 34
0151 532

0151 141
0151 704
0151 132
0151 7
0151 626
0
0152 215
0152 215
0152 550

0162 157 0



* 9 8 2

152
0152 000
0152 1
0152 106
0152 764
0153 572
0153 450
0 532

/ / / / / 
7

0153 000
0 1
0 3 106
0153 744
0 233
0154 135
0154 750
0154
0 135
0 5 751
0154 535
0 512
0 5 233

7
0155 57

0 776 1
0155 001



9 8 2

01554 3
01555 5
01556 3
01557 7

y 7

0166 136 /& -
0156 126 / % -
0156 124 / "  -
0156 12
0156 125
015 312 / $ / -
0156 125
0157 125 / ,  -
0 0 / ;  -
0157 0

//// / 
0157 0 000
0 200 200
0157 000
0157 000 000
0 00



* 5 8 2

450
313
452

0160 521
0160 533

534
0160 450
0160 141 p
0 452

523
021

0 0 7 037
0161 452

/ / / / / 
0161 452
0 6 157
0161 450
0 6 203
0 6 1
0162 315
0162 1 0
0162 112
0162 745

524
0 700
016 7
016 532
0163 112

107
016 771

535
016 452
0163 741
0 452
0164

314
0164 114
016 107
0164 770
0164 314



* 9 2

0164 7 0
0

0165 114
0165 704

327
700

6 0
6 113

0165
0166 771
0166 531
0166
0 6 133

6 327
0166 167

327
113

0 6 764
0167 450
0167 024
0167
0167 0 n
0167 656
0167 000
0167 1161
0 7 315
017 114
0170 113
0170 765
0170 550
017 141
0170 313

524

0171 452
0171 741
017 533

1
0171
0171 115

332
0171 450
0172 000
0172 1

0172 313
0172 450
0172 452

535
0 533
0172 534
017 520
0173 202



8 2

450
0173 004
0 7 116
4173 315
0173 447
0173 450
0 7 0
0174 521

0174 327
0174 4
017
0174 200
0174 536
0174 127
0175 710
0175 1
0175 534
0 452
0175 452
0175 1
0 4
0175 1
0 4 0
0176 4
0176 160
0176 550

017 112
0176 450
0176 11
0 4
0 7 127
0177 4 0
0177 452
0 7 452
0177 450
0177 1
0177 141
0177 451
0 0 220
0200 636
0200 452

/ / / / / 



* 8

0200 024 24
0200 0 4 24 / " 
0 0 025 25

0200 024 24
0200 025 25
0201 025 25 / -
0201 025 25

025 25
0201 033 33
0201 025 25 6
020 0 33 /  [ 
0201 k 7 27 / < 1
0201 025 25 11
0202 033 33 1
0202 027 27 / > 1
0202 025 25 1
0202 027 27 1
0202 021 21 1
0202 027 27
0202 555
0202 155
0203 255
0203 455
0203 355
0203 0 5

/ / / / / ' 

0 0 0

0 0 0
/ / / / / 

0203 705 705
0 0 647 647
0204 174 174
0204 136 135
0 0 245 245
0204 115 1154
0204 0 5
0204 725 7254
0204 237 237
0205 0 4 054
0205 0 0 7
0205 1 150

0205
0205
0205

104
771
445



* 9 8 2

0205
0205
0206
0206
0206
0 6
0206
0206
0206
0206

0207
0207
0207
0207

0207
0207

141
313
440
7
623
0
116
315
141
704
106
112
764
452

567
161

0207
0210
0210
0210
0210
0 0
0 0
0210
0210
0

0
112
107
770
567
112
106
774
227
567



* 8 2

451
0211 550
0211 215

2 1 450
114

0211 106
0211 76
0212 531
0212
0212 7
0212 1
0 2 313
0212 154
0212
0212 107
0213 315
0213 15
0213 745
0213 534
0213 315
0213 1
0213 7
0213 115
0214 763
0214 1
0214 1
0214 355
0214 1
0214 53



* 9 8 2

2 1 704
0214 1
0215 301
0215 113
0215 7

1
021 301
0 1
0215 113
0215 313
0216 101
0216 7
0216 101
0216 315
0216 10
0216 113
021 301
0216 141
0217 341
0217 215
0217 536
0217 531

0217 645
0217 646
0217 3237
0217 323
0220 330
0220 330
0 324
0220 324
0220 325
0220 325
0220 325
0220 327

221
0221 253 253
0221 265 265
0221 263 263
0221 256 256
0221 263 263
0221 262 262
0221 251 251
0221 257 257
0222 262 262
0222 262 262
0222 2b5 265
0222 257 257
0222 270 270
0222 263 263



9 8 2

0 2 2 2

0 2 2 3

0 2 2 3 5 2 4

0 2 2 3 1 0 7

0 2 2 3 3 1 3

3 4 7

0 2 2 3 1 1 3

0 2 2 3 3 1 3

0 2 2 3 5 1 7

0 2 2 4 4 5 1

0 2 2 4 1 1 4

0 2 2 4 7 6 4

0 2 2 4 5 2 5

0 2 2 4 1 1 3

0 2 2 4 3 1 5

0 2 2 4

0 2 2 4 0 6 1

0 2 2 5 1 1 3

0 2 2 5 3 0 1

0 2 2 5 4

0 2 2 5 2 1 1

0 2 2 5 2 1 4

0 2 2 5 1 1 4

0 2 2 5 7 7 0

0 2 2 5 1 5 4

0 2 2 6 4 5 2

0 2 2 6 5 2 3

0 2 2 6 1 5 4

0 2 2 6 3 1 4

0 2 2 6 5 2 5



# 9 8 2

0226
0226 107
0226 315
0227 107
0227 314
0 114
0227 301
0227 114
0227 704
0227 141
0227 745
0230 226
0230 7
0230 531
0230 114
0230 315
0 3 154
0230 7
0230 527
0231 114
0231 700
0231 301
0231 302
0231 566

0



9

0231 000
0231
0231 771
0232 100
0232 137
0232 114
0232 74
0232 533
0232 0
0232 314
0232 115
0233
0233 765
0233 451
0230 571

0233 435
0233
0233 531

0233 115
0234 76
0234 534
0234 1
0234
0234 7
0234
0234 531
0234 103
0235 532

0235 000
0235 202
0 536
0235 102
0235 007
0235 314
0235 1
0236 102
0236 765
0236 533
0236 1
0236 137
0236 575

8 2

7
6



* 9 2

4236

0237
0 7
0237
0237
0237
0237
0237

0
0
0240
0

0240
0
0
024
0241
024
0241

024
024
0241

141
302
704
302
102
452
700
535
774
764

031
032
032
0
031
030
027
033
030
031
032

6
30

0 1 3 7



* 3 2

7
155

0242 353
0242 113
0242 35
0242 113
0242 744
0242 341
0242 101
0243 700
0243 313
0243 113
0243 315
0243 561

0243 0
0243 450
0243
0244 1

0
4 563

0244 0
0244 141

314
0244 450
0244
0245 564

0245 0
0245 2
0245 704
0245 315
0245 1
0245 002
0245 115
0246 765
0246 225
0246 565



* 9 8

246
4246 0
4246 4
4246 314
4246 451
4246 161

566
4247 451
4247 114 0
4247 142 9760
4247 764
4247 566
4247 526

4247 004
4254 745
4254 114
4254 146
4254 745
0254 531
4250 146

453
4 b 567

4251 106
4251 453
4251 10
4251 530

4251 0
4251 451
4251 114
4251 74
4252 532
4252 112
4252 231
4252 764
4252 571
4252 231
4252
4252

252

260 8260



* 9 8 2

26*0

4260 00
0260 000
0260 757 1
0260 320
0260
0260 320
0260 603
0260 522

60

026 002
0261 101
0261 330
0261 1
0261 120
0261 765
0261 534
0262 126
0262 764
0262 452
0262 130
0262 326
0262 60
0262 624
0262 604

6 326
0263 166
0263 7
0263 524
0263 604
0263 326

0 366 0
0263 126
0264 700
0264
0264 126
0264 325
026 624 624
0264 610
0264 700
0264 601
0265 525
0265 601
0265 303
0265 120
0265 710
0265 1
0265 600
0265 540



9 8 2

0266 000
0266 340
0266 340
0266 34*1
0266 000

0266 000
0266 126
0266 755
026 526
0267 327
0267 326
0267 127
0267 566

0267 0
0267 326
0267 126
0 106

765
027 305
0270 126
0270 473
0270 205
0270 00
0270 6 0
0271 166
0271 764
027 531
0271 126
0271 764
027 532
027 126

6 4
0272 326
0272 567
0272 126
0272 366
0272 126
0272 700
0272 003
0272 126
0273 326
0273 567

0273 301



9 8 2

452
452
452

0273 322
0273 320
0273 333
0273 0

0273 7
0 133
0274 314
0274 473
0274 600
0274 534
0274 101
0274 314
0274 226
0275 102
0275 313
0275 704
0275 126
0275 30
0275 341
0275 213
0275 535
0276 326
0276 126
0276 326
0276 126
0276 326
0276 473
0276 1
0276 311 11
0277 7
0277
0277
0277 1 0

0277 451
0277 103
0277 451
0277 4 5 1

0300 214
154

0300 7
521

0300
0300 106
0300 451
0300 451
0301 451
0301 106
0301 451
0301 517



* 9 8 2

4301
0301
4301
4302
0302
0302

0302
0302
0302
0302
0302
0 0
0303
0303
0303
0303
0303
0303
0303

0304
0304

0304

0304
0 0
0304
0304
0
0305
0305
0305
0305

0305
0305

0306
0306
0306
0306
0306

0 0

452
771
702
742
221
561

0 0

451
305
612
114
421
523
107
424
114
007
424
562

105
523

0

213
526
1
341
101
714
100

763
452
564

027
037

452
313
7

313
564

6

7

7
377

6

7



FOCAL 5  + 1 , * * PAL8-V8 8 / 1 6 / 7 2 PAGE 49 

/FU6DUT ONE CHARACTER 
03065 1010 RUBl . TAD AX IN /SAVE POINTER 
/! 3 0 6 6 3242 DCA PCKl 
0.3 0 6 7 113b TAD XCTIN /CHARACTER IN ADD? 
33070 7640 SZA CLA 
0307 1 5277 JMP RUfl2 /YES 
03072 1010 TAD AXIN / N O , BEGINNING OF BUFFER? 
03073 7 04 1 CIA 

1153 TAD PACKST 
7700 SMA CLA 

0  7 5 5322 JMP PKZERO / Y E S , IGNORE 
1324 RUB2, TAD SPLAT /ECHO A BACKSLASH 

 3 I 4512 PRINTC 
03101 2136 ISZ XCTIN 
 3 1 0 2 5310 JMP RUH3 /BACKUP STORAGE 

03103 16 42 TAD I PCKl / K I L L ADD AND CHECK FOR 77 
03104 0071 AND P77 / I N 2ND HALF OF LAST STORED WORD 
03105 1023 TAD H7 7 

 10b 7640 SZA CLA 
0 310 7 5322 JMP PKZERQ / N O , DONE 
0 3110 1642 R L B TAD I PCKl / K I L L 2ND HALF OF LAST STORED WORD 
031 1 1 0062 AND P7 700 
03112 3135 DCA ADO 
03113  0 40 CMA /BACKUP POINTER 
03114 1 0 1 0 TAD AXIN 
03115 3 0 1 0 DCA 4XIN 
031 l b 1 135 TAD ADD /TEST FOR 77 IN ADO 
031 17 1006 TAD C100 
03120  40 SZA CLA 
03121 7040 CMA 
03122 3136 PKZERd, DCA XCTIN 
03123 5623 JHP I PACBUF 
03124 0334 SPLAT, 334 



/ * * * * FOCAL 5 / 6 9 * PAL9-VB 8 / 1 6 / 7 2 PAGE

/nUHP THE SYMBOL TABLE CONTENTS 
03125 4504 T (  U M P , PUSHF /SAVE TEXT POINTERS 

'/ 0 1 7 TEXTP 
03127 7040 CMA 
03130 1134 TAD STARTV /START VARIABLE L I S T 
03131 3014 TDLonp , DCA FLTXR 
03132 1014 TAD FLTXR /TEST FOR END OF L IST 
03133 7 0 40 CMA 
03134 1 155 TAD LASTV 
03135 7  50 SNA CLA 
03136 JMP TOEND /END FOUND 
03137 1375 TAD TOTEXT / N O , SET UP POINTERS 
03 140 3017 DCA AXOUT 
03 H I 3020 DCA XCT 
0 3 H 2 1414 TAD I FLTXR / 2 LETTERS OF VAR. NAME 
0 3 H 3 3376 DCA TDTEXT+1 
031 44 4 501 PUSHJ /PRINT NAME AND 
03145 1241 TQUOT 

1414 TAD I FLTXR /GET AND PRINT SUBSCRIPT 
0 3 H 7 A77& JMS I TDOUTP 
03150 4 501 PUSHJ /PRINT " 
03151 1241 TQUOT 
03152 10 05 TAD P13 /SPACE TO I I T H COLUMN 
03153 30 46 DCA FLAC2 
03154 4 501 PUSHJ 
03155 1374 TAB+12 
031 56 2014 ISZ FLTXR 
031 57 4 4 0 7 PENT /P ICK UP VALUE 
03160 5414 FGT I FLTXR / (DOES NOT AUTOINOEX) 
0 3 J 6 1 FEXT 
03162 4472 JMS I FOUTPUT /PRINT VALUE 
03163 1 060 TAD CCR /AND A C .R , 
03164 4512 PRINTC 
031 65 1014 TAD FLTXR /INCREMENT FOR NEXT VnR. 
03160 1035 TAD P2 
03167 5331 JMP TDLOOP 
03170 4 50 5 TDENO, POPF /RESTORE TEXT POINTERS 
03171 0017 TEXTP 
03172 5773 JMP I . + 1 
03173 1252 TASK4 
03174 6 100 TDOUTP, SIGQUT 
03175 3175 T u T t X T , • /THE FOLLOWING IS FOCAL 
03176 0 0 0 0 0 / V A R , NAME GOES HERE 
03177 5077 5077 / " ( " AND C .R , 
03200 1551 1551 AND C . R . 
03201 7577 7577 
03202 150 0 



* FOCAL E /69 * PAL9-V8 8 / 7 2 PAGE 51 

/ O P T n ^ ROUTINES 
/ 
/ROUTINE ; TO SET UP OUTPUT 

03203 0000 OPTTDO, 0 
0320 4 1220 TAD CTSF 
03205 3o21 DCA I OPTTU /TSF 
03206 1621 TAD I QPTTL 
0 32 0 7 7 00 1 lAC 
03210 3622 DCA I OPTTL+1 /TCP 
03211 1622 TAD I OPTTL+1 
03212 103 b TAD P 2 

03213 3623 DCA I nPTTL+2 /TPC 
03214 1623 TAD I QPTTL+2 
03215 1035 TAD P 2 

03216 3624 ; DCA I OPTTL+3 /TLS 
03217 5603 JMP I OPTTDO 
03220 6n4 1 CTSF, TSF 
03221 2 62 5 URTTL, TINT 
03222 2627 T I N T + 2 
03223 2634 T INT+7 
03224 2717 S IN+11 

/ROUTINE TO WAIT UNTIL OUTPUT FINISHES 
03225 0000 DRAIT, 0 
03226 6 0 n 1 ION / (SWAP) - FOR 2-USER 
03227 1633 TAD I TSWP /LOOK AT TELSW 
03230 7640 SZA CLA 
03231 5226 JMP , - 3 
03232 5625 JMP I QWAIT 
03233 2660 TSWP, 

/ / / / / 
TELSw 

03234 4225 UPTP, JMS OWAIT /vSET UP FOR PUNCH OUTPUT 
03235 1025 TAD M20 /CONVERT TO PSF, ETC. 
03236 7410 SKP 
03237 4225 DPTT, JMS OWAIT /SET UP FOR TTY OUTPUT 
03240 4203 JMS OPTTDO 
03241 5642 OPTXIT , JMP I . + 1 / E X I T OPTIONS 
03242 6461 OPTRET 



E

1250 OPTX,  OPTO S " I " O < 
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, 
, 

/ / / / / 
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, 
/ / / / / 

O 

4506 OPTS, GET /SET P  FO

-
P 
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FIX 
 I P 
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, 

/ / / / / 
T 

OPTM, S T / E X I T TO
F 

/ E X I T TO

/ / / / / 
P I

S IS E
, P 

T 
T 

T Y G T 

/ / / / / 
, TEXT E



/ * * *  FOCAL 5 / 6 9 * * * * PAL9-V8 8 / 7 2 PAGE

/ I / D MODE OPTIONS 
03302 7240 OPTC, CLA CMA 
i5 3 OPT I , DCA lOSW 

 30 5241 JMP OPTXIT 

0 0000 l o s w , 
/ I /O MODE! " I " » mm  INTERPRETIVE INPUT. NUMERIC DU 

" C " »  a SINGLE CHARACTER I /O 

/ " A S K " MASTER ROUTINE 
03306 INTASK 
03307 1 154 TAD PT l /SAVE VAR. POINTER 
03310 3225 DCA OWAIT 
0331 1 1305 TAD lOSW /WHAT MODE OF INPUT? 
03312 7650 SNA CLA 
03313 5323 JMP STRING / INTERPRETIVE 
03314 4513 READC /S INGLE CHARACTER 
03315 1142 TAD CHAR /CONVERT CHARACTER CODE TO FLOATING 
03316 4430 FLOAT /POINT NUMBER 
03317 4 407 ASKEND , FENT /SAVE VALUE 
03320 6625 FPT I QWAIT 
03321 FEXT i 
03322 JMP I INTASK 

/ INTERPRETIVE BUFFERED INPUT 
03323 1013 STRING , TAD PQLXR /SAVE PUSHDOWN L IST POINTER 
03324 3203 DCA OPTTDO 
03325 136 TAD aupTOP /PROTECT TOP OF ASKBIJF 
03326 3013 DCA PQLXR 
03327 2151 ISZ 0E8GSW /D ISABLE TRACE 
03330 1363 INBARR , TAD BUFBOT / I N I T I A L I Z E ASKBUF 
03331 DCA AXIN 
03332  136 OCA XCTIN 

136 TAD BUFBOT 
3153 OCA PACKST 
4510 . READC /IGNORE SPACES 
451 1 SQRTC 

03337  2 C 2  - 1 
03340 JMP , - 3 
03341 4510 30RTJ /SEARCH FOR TERMINATOR 
03342 ASKLST - 1 
03343 0774 ASKLS2 T 

PACKC /PACK INTO BUFFER 
4513 INGT, READC 

 4 5341 JMP , - 5 



* FOCAL, 6 / 6 9 PA19-V8  PAGE

/TERMINATOR FOUND, PROCESS INPUT 
03347 1060 INTERN, TAD CCR /PACK A C .R . 
03350 3142 DCA CHAR 
03351 4607 PACKC 
03352 4607 PACKC 
03353 1203 TAD OPTTDO /RESTORE PDLXR 
03354 3013 OCA PQLXR 

1363 TAD BUFBOT / I N I T I A L I Z E UNPACKING 
3017 DCA AXOUT 

03357 3020 DCA XCT 
03360 4601 PUSHJ /EVALUATE EXPRESSION 
03361 1600 E V A L - l 
03362 6317 JHP ASKEND 

03363 7 560 BUFBOT, ASKBUF /BOTTOM OF BUFFER 
03364 7612 BUFTDP, ASKBND /TOP  OF BUFFER 

/ " T Y P E " OUTPUT 
03365 0000 OUTPT, 0 
03366 1305 TAD lOSW /WHAT KIND OF OUTPUT 
03367 7640 SZA CLA 
03370 5373 JHP COUTPT /S INGLE CHARACTER 
0337 1 4472 JMS I FOUTPUT /NUMERIC OUTPUT, PRINT VALUE 
03372 5765 JMP I OUTPT 

03373 4452 COUTPT, FIX /GET CODE FOR CHARACTER 
7450 SNA /MODULO

03375 7130 CLL CML RAR /TO ALLOW ZERO CODE TO BE PRINTED 
03375 4537 JMS I OUTDEV 
03377 5765 JMP I OUTPT 

/NOTE? "TDUMP" PRINTS ONLY IN NUMERIC MODE 



* FOCAL b / 6 9 PAL3-V8 8 / 1 6 / 7 2 PAGE 55 

3400 lQeUF»3400 

3420 * IOBUF>20 
03420 0e00 FFST, 0 /TEXT POINTER 
03421 0000 0000 /DUKHY LINE NO 
03422 0355 / c -
03423 F b 17 0617 / FO 
03424 0301 0 301 / CA 
03425 1454 1454 / L , 
03426 4040 4040 
03427 6557 / 5 / 
03430 6b71 FRSTX, 6671 / 69 
03431 7715 7715 

3432 BUFHEG 1 . 

2735 LIBRAR HERR0R5 /COMMAND NOT AVAILABLE 



/ * * * * FOCAL 6 / 6 9 * * * PAL8-V8 8 / 1 6 / 7 2 PAGE 56 

/FOCAL I N I T I A L I Z A T I O N ROUTINE 
3432 *BUFBEG 

03432 b F G U ' , CLA CLL 
03433 1377 TAD CRECQVR+l /RESTORE RESTART 
03434 3176 DCA START- l 
03435 6002 IDF /CLEAR FLAGS TO PREVENT INTERRUPT 
03436 6k 22 6022 /PCF 
03437 6032 6032 /KCC 
03440 6203 6203 /CDF CIF 00 
0 34 4 1 fo4..i2 6402 /CLEAR P T 0 5 ' S 
00442 64 12 6412 
03443 6422 6422 
03444 643? 6432 
03445 6442 6442 
03446 6452 6452 
03447 6462 6462 
03450 6472 6472 
0 3 4 5 1 6764 6764 /CLEAR DEXTAPE 
03452 6772 6772 
03453 7200 CLA 
03454 6046 TLS /START LOW SPEED OUTPUT 
03455 3414 DCA I FLTXR /CLEAR OUTPUT BUFFER 

2376 ISZ C-20 
03457 5255 JMP , - 2 
03460 1027 TAD BOTTOM / I N I T I A L I Z E PUSHDOWN L IST 
0346 1 3013 DCA PDLXR 
03462 6001 ION 
03463 4512 PRINTC /CHAR IS A C.R 
03464 4512 PRINTC 
03465 4512 PRINTC 
03466 4501 PUSHJ /TYPE FOCAL HEADING 
0 3 4 67 06 4 1 WRITE 
03470 5671 JMP I . + 1 
03471 2232 ERV-3 /ERASE ALL 



* FLOAT FOR FOCAL 5 / 6 9 PAL9-V8 8 / 1 6 / 7 2 PAGE 57 

FLOAT - FOR FOCAL 5 / 6 9 * * * * * 
/ F . / . T A F T 2 5 - J U L - 7 2 

7760 
03577 2746 

5600  6fe 0 
/DECIMAL TO BINARY CONVERSION 2

05600 DBCCNV, 0 
05601 4430 FLOAT /FLOAT A ZERO 
05602 3354 DCA DECEXP / I N I T I A L I Z E 
0 560 3 7040 CMA 
05604 3260 DCA PSWIT 
05605 1363 TAD C43 / 3 5 ( 1 0 ) 
05606 3044 DCA FLAC0 
05607 4755 JMS I SGNTST /S IGN OF MANTISSA 
05610 3365 DCA INSIGN 
0561 I 5215 JMP NEWDIGd-l 
05612 2200 PER]OD, ISZ PSWIT / . FOUND, SEE I F FIRST 
05613 4526 ERROR /DOUBLE PERIODS 
05614 N F w [ I G , GETC /LOOK FOR A D IG IT 
05615 4622 TESTN 
05616 6212 JMP PERIOD / . FOUND 
05617 5250 JMP NQTOIG /NOT FOUND 
05620 1260 TAD PSWIT /DECREMENT DECIMAL EXPONENT 
05621 77m SMA CLA / I F AFTER . 
05622 7040 CMA 
05623 1364 TAD DECEXP 
05624 3364 DCA DECEXP 
05625 4342 JMS MIJLT10 /MULTIPLY FLAC BY
05626 1127 TAD SORTCN /ADD NEW DIGIT 
05627 3043 DCA FL0P3 
05630 3042 OCA FL0P2 
05631 3041 OCA FLOPl 
0 56 3 2 4313 JMS TRPLAD 

1 162 DVCHEK, TAD REMAIN /CHECK FOR OVERFLOW 
05634 7640 SZA CLA 

5241 JMP 4 
10 45 TAD FLACl 
7700 SMA CLA 

05640 5214 JMP NEWDIG /NO OVERFLOW 
05641 1361 TAD lOVRL /OVERFLOW, ROTATE RIGHT 
05642 3760 DCA I IRARAC /SET UP RETURN TO DVCHEK 
06643 1162 TAD REMAIN /ROTATE REMAIN 
05644 7110 CLL RAR 
05645 3162 DCA REMAIN 
05646 1045 TAD FLACl 

6762 JMP I ROTRAC /ROTATE REST OF FLAC 

I 



T — FO E

, /TEST FO  E 

P T  E 
, ISZ  OF , X SIG

E 
/SET P TO E 

, 
T 

PSWIT, /O  FMY Y  O
FPT I P T E T 
FEXT 

P T 

P I V E 
SM

P 
, SET P TO FMY Y 

P 
P 

/ P O S I T I V E . SET P TO FMY Y 
P 
P 

T  FMY  O
P P 

, GET
S I T /TEST FO  SIG

S I I T
M 

ISZ  SIG

P 
P 

P M 



* FLOAT rOR FOCAL 5 / 6 9 PAL8-V8 8 / 1 6 / 7 2 PAGE

/AOli FLOP TO FLAC TRIPLE PRECISION WITH OVERFLOW 
05713 0 0 0 f TRPLAD, D 
057 14 7300 CLA CLL 
05715 1043 TAD FL0P3 
05716 1047 TAD FL
05717 3047 DCA FLAC3 
05720 7004 RAL 
05721 1042 TAD FL0P2 
05722 1046 TAD FLAC2 
05723  DCA FLAC2 
05724 7004 RAL 
05725 1041 TAD FLOPl 
05726 1045 TAD FLACl 
05727 3045 DCA FLACl 
05730 7004 RAL 
05731 1162 TAD REMAIN 
05732 3162 OCA REMAIN 
ki5733 5713 JMP I TRPLAD 

/MULTIPLY FLAC BY 2 
05734 0000 MULT?, 0 

 4756 JMS I MULT2I 
05736 1162 T A D REMAIN 
05737 7004 RAL 
05740 3162 DCA REMAIN 
05741 5734 JMP I MULT2 

/MULTIPLY FLAC BY 10 
05742 0000 MULT10, 0 

4504 PUSHF 
05744 0045 FLACl 
05745 4506 POPF 

 0041 FLOPl 
05747 3152 DCA REMAIN 
05750 4334 JMS MULT2 
05751 4334 JMS MULT2 
05752 4313 JMS TRPLAD 
05753 4334 JMS HULT2 
05754 5742 JMP I MULT10 

 SGNTST, TSTSGN 
 7037 M U L T 2 I , RALAC 
 6010 D E C I M I , OECINT 

05760 7251 IRARAC, KARAC 
05761 5633 l O V R , , OVCHEK 
05762 7256 POTRAC, RARAC+5 
05763 0043 C43 ,
05764 0000 UECE<P, 0 
05765 0000 I N S H N , 0 
05766 7000 CFNR, F N R 
05767 3373 F L I N > T , FMY , + 4 
05770 0004 FLTfc-i, 0004 
05771 2400 2400 
 57 7 2 0 000 0000 

05773 7776 F L P T I N ,
05774 3146 3146 

 3147 3147 
0162 REHA [NB l t 'MP l 

/FLAC«>FLOP 

/CLEAR OVERFLOW 
/ F L A C * 1 0 . ? 

/ I M P L I C I T DECIMAL EXPONENT 
/ S I G N OF MANTISSA 

/ 1 0 C 1 0 ) FLOATING 

/ . 1 0 ( 1 0 ) FLOATING 





 FLOAT FOR FOCAL 5 / 6 9 PAL8-V8 / 7 2 PAGE 5 9 - 1 

/CHARACTER L IST FOR "ASK" 
05776 0215 ASKLST, 215 /CR 
m777 0214 214 / F F 
060 00 0337 337 /B A 
06001 0254 254 /COMMA 
0 60 0 2 0000 USERT, 0 /USER-SELECTEQ CHARACTER 
06003 0212 212 / L P 



/ * * * * * FLOAT - FOR FOCAL 5 / 6 9 PAL8-V8 8 / 1 6 / 7 2 PAGE 60 

/POWER OF 10 TABLE 
06004 6030 I N T A B L , - 1 7 5 0 / 1 0 0 0 
06005 7634 - 1 4 4 / 1 0 0 
06006 7766 - 1 2 / 1 0 
06007 - 1 / I 

/ INPUT A DECIMAL INTEGER «2048 
06010 DECINT, 0 
0 6 0 1 1 3164 DCA DECNUM 
06012 4522 TESTN /GET A D I G I T 
06013 7000 NOP 
06014 5610 JMP I DECINT /NONE FOUND 
06015 4506 GETC 
06016 1 164 TAD DECNUM /MULTIPLY PREV. # 
06017 7106 CLL RTL 
06020 7530 SPA 3ZU 
06021 5226 JMP H 5 /OVERFLOW ( > 2 0 4 7 ) 
06022 1 164 TAD DECNUM 
06023 7004 RAL 
06024 1127 TAD SORTCN /ADD NEW D I G I T 
06025 7530 SPA SZL 
06026 4526 ERROR 
06027 5211 JMP OEClNT+1 

0164 DECNUM*TEMP3 
/TEST FOR A SIGN 

06030 0000 TSTSGN, 0 
0 6 0 3 1 4521 SPNOR 
06032 3127 DCA SORTCN 
06033 4511 SORTC /LOOK FOR  OR -
06034 6114 S N L I S T - l 
06035 4506 GETC / S I G N FOUND 
06036 4521 SPNOR /NOT FOUND 
06037 7240 CLA CMA 
06040 1127 TAD SORTCN /SORTCNJ 0 S + , l « . 
06041 5630 JMP I TSTSGN / A C :  0 » -

0163 DlGITaTEMP2 



* FLOAT - - FDR FOCAL 5 / 6 9 PAL8-V8 8 / 1 6 / 7 2 PAGE 61 

/PRINT A 2 - 4 D IG IT UNSIGNED DECIMAL INTEGER 
/ F I P 5 T 2 LEADING ZEROES NOT PRINTED 

06042 I M l k U T , 0 
 4 3164 DCA DECNUM 

06044 TAD INTPTR /POdfcR OP  POINTER 
0  4 3260 DCA INTSU8 
06040 3210 DCA DECINT /DECINTaO MEANS SKIP  OUTPUT 
06047 4255 JMS INTDO / I S T D I G I T ( 1 0 0 0 5 ) 

4255 JMS INTOO /2ND D IG IT (100S) 
06051 ISZ DECINT /DECINT>0 MEANS PRINT 0S 
06052 4255 JMS INTDO /3R0 D I G I T ( 1 0 3 ) 
06053 4255 JMS INTDO /4TH D I G I T (UNITS) 

 0  4 56 4 JMP I INTOUT 
06055 0 0 INTCO, 

3163 DCA D IG IT / I N I T I A L I Z E 
1164 TAD DECNUM 
1204 iNTSUb, TAD INTABL /SUBTRACT A POWER OF 10 

0 60 61 7510 SPA 
06062 5267 JMP INTNEG 
06063 3164 DCA DECNUM / P O S I T I V E RESULT 
06064 2163 ISZ D IG IT /NONZERO D I G I T , SO IGNORE MQ 
06065 2210 ISZ DECINT /FURTHER ZEROES 
06066 5257 JMP lNTSUB-1 
06067 U T N E G , CLA CLL /NEGATIVE RESULT 
06070 2260 ISZ INTSU6 /SET UP NEXT POWER OF 10 
06071 1210 TAD OECINT / I S IT A LEADING 0? 
06072 SNA CLA 

5 5 5 JMP I INTDO / V F S , SKIP IT 
06074 1163 TAD D IG IT / N O , PRINT D I G I T 
06075 1B36 TAD C260 
0  0 7 4512 PRINTC 

 60 77 5655 JMP I INTDO 
/DOT PUT  SIGNED INTEGER IN AC 

0 610  0 SIGCUT, 
06101 3164 DCA DECNUM /SAVE NUMBER 

1164 TAD DECNUM 
06103 7710 SPA CLA 
06104 1035 TAD P2 /MAKE A m 
0610 5 1315 TAD C253 /MAKE A + 

 6 4512 PRINTC 
06107 1164 TAD DECNUM /OUTPUT ABSOLUTE VALUE 
06110 7510 SPA 
06111 7041 CIA 
06112 4242 JMS INTOUT /OUTPUT THE NUMBER 
06113 5700 JMP I SIGOUT 

 4 1204 I M P T R , TAD INTABL 
6115 SNLISTa /FOR SIGN TESTING 

061 15 0253 6 2 5 3 , 253 
06116 0255 255 /-



 FLOAT FOR FOCAL / 6 9 P A L 3 - V 8 8 / 1 6 / 7 2 PAGE 6 2 

/ t FORMAT OUTPUT R O U T I M F 
06117 C L A / C O N V E R T TO E F O R M A T ON O V E R F L O W 

06120 1051 T A D T Q T O I G 

06121 7 4 10 S K P 

06122 1133 F L U U T , T A D D E C P / E F O R M A T (X0) F L O A T ! N G O U T P U T 

06123 7  1 C I A 

06124 7450 S N A 

06125 1347 T A D M D I G / 6 D I G I T S I F 0 G I V E N 

06126 3164 DCA OECNUM / D I G I T C O U N T E R 

06127 1022 T A D PER / P E R I O D 

06130 4512 P R I N T C 

06131 1412 F L D I G , T A D I X R T 2 / N E X T D I G I T 

06132 2157 I S Z T2 / O U T OF S I G D I G I T S ? 

06133 5336 J M P . + 3 / N O , P R I N T D I G I T 

06134 7240 C L A CMA / Y E S , R E S E T P O I N T E R ^ N D P R I N T 0 

06135 3157 OCA T2 
06136 4 7 50 J M S I O U T P 

06137 7411? S K P / F I E L D NOW F I L L E D , P R I N T E X P O N E N T 

06140 5331 J M P F L D I G 

7 t j - U CDNV E X P O N E N T O U T P U T 

06141 1346 T A P C 3 0 5 / P R I N T L E T T E R E 

06142 4512 P R I N T C 

06143 1 156 T A D T l / O U T P U T T H E E X P O N E N T 

06144 4300 J M S S I G Q U T 

06145 BCbND, J M P I B D C O N V / D O N E 

06146 0 30 5 305 / E 

0 614 7 7 772 M E I G , - D I G I T S 

06150 6437 UL.TP, U U T A 

/ P R I N T A L I N E NUMBER - " P R N T L N " 

06151  0 0 0 X P W N T L , 

06152 1143 T A D L I N E N O 

06153 4 52 0 KTL6 
06154 0071 AND

06155 4242 J M S I N T O U T / P - D I G I T P A R T NUMBER 

06150 1022 T A D PER 

06157 4512 P R I N T C / D E C I M A L P O I N T 

06160 1143 I A D L I N E N O 

06161 0026 ANO P177 / 2 - D I G I T S T E P N U M B E R 

06162 4242 J M S I N T O U T 

0 616 3 10 33 T A D C240 / S P A C E 

 164 3142 DCA CHAR 

0 6165 4512 P R I N T C 

5751 J M P I X P R N T L 



FLOAT F CR FOCAL 5 / 6 9 PAL8-V6 / 1 6 / 7 2 PAGE 63 

06167 00 15 2 5 5 - 2 4 0 
/ P H TO DECIMAL CONVERSION AND OUTPUT 

0 6 1 7 n BDC(, NV , 0 
06171 1045 TAD FLACl /CHECK SIGN 
06172 77m SMA CLA 
156173 5376 JMP . * 3 
06174 4 NEGATE /NEGATIVE , TAKE ABSOLUTE VALUE 
06175 1367 TAD NEGSGN /MAKE A -
06176 1033 TAU C240 /MAKE A SPACE 
06177 4512 PRINTC 
06200 724k' CLA CMA /DECREMENT BINARY EXPONENT 
06201 10 44 TAD FLAC0 
06202 3044 DCA FLACO 
06203 3156 BPSCAL, DCA T l / I N I T I A L I Z E DECIMAL EXPONENT 
06204 1044 TAD FLAC0 /START SCALING! -4<EXP<0? 
06205 7 5V;''0 5MA 
06206 5220 JMP SDOWN /TOO B I G , SCALE DOWN 
06207 1631 TAD I TENPT 
06210 77m  CLA 
0621 1 52 4 4 JMP SCALED / W I T H I N L I M I T S , DONE 
06212 4407 FENT /TOO SMALL, SCALE UP 
06213 3631 FMY I TENPT 
06214 0  0 fel FEXT 
06215 7240 CLA CMA 
 6 216 1156 TAD T l /DECREMENT DECIMAL EXPONENT 

06217 5203  MOSCAL 
06220 4 4 0 7 SL OW FENT /vSCALE DOWN 
06221 3632  I PTENPT 
06222 0 000 FEXT 
06223 7 001 I AC /INCREMENT DECIMAL EXPONENT 
0 6 2 2 4 5216 JMP . - 6 

/CON ST ANTS 
06225 777 1 DLUU'"T, - D I G I T S - 1 
06226 7772 H C I G I T , - D I G I T S 
06227 0 00 7 'S , n IG IT S + 1 
06230 77bb Ml 2 , - 1 2 

/ P O I
06231 5770 TENPr , FLTEN 
06232 5773 PTEN ' T , FLPTEN 
06233 5734 MILT MULT2 
06234 5742 MULl MULT 10 
06235 7544 BUFS D I G B U F - l 
06236 6122 FLOU ' P , FLOUT 
06237 6117 XXXP XXX 

7ftOU ' INE TO DECREMENT THE D I G I T POINTER 
06240 7 0 40. DECR CMA 
06241 1040 TAD FLOP0 
06242 bki4W DCA FLOP0 
06243 5351 JMP RET 
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T
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T S E 
T

G S

P /E ,  TO S 
E  SIZES 
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FLOAT 1 OR FOCAL , 5 / 6 9 PAL8-V8 8 / 1 6 / 7 2 PAGE 6 4 - 1 

1051 TAD TOTDIG 
^6333 7 510' SPA 
06334 5362 JMP FPRNT-2 /NO ROUNDING NEEDED 

1226 TAD MOIGIT /POUND TO DECP+EXP PLACES 
7500 SMA 

0 63 3 7200 CLA 
 3 4 0 1227 R6 , TAD RN02 /START ROUNDING 

06341 3004 DCA FNEGSW /PLACES TO ROUND TO 
06342 1235 TAD BUFST /ROUNDING START ADDRESS 
06343 1004 TAD FNEGSW /SET UP ROUND COUNT 
 6  4 4 30 4 0 DCA FLOP0 

100 4 TAD FNEGSW 
06340 7041 CIA 

30P4 DCA FNEGSW /START ROUNDING PROCESS BY 
1031 TAD I TENPT /ADDING 4 TO FIRST D IG IT 

06351 2440 RFT, ISZ I FLOP0 /INCREMENT CURRENT DIGIT 
06352 I 4 4 t TAD I FLOP0 

1230 TAD Ml 2 
06354 7 / 1 0 SPA CLA / D I G I T > 9 ? 

5364 JMP FPRNT / N O , END ROUNDING 
3440 DCA I FLOP? / Y E S , SET D I G I T TO 0 AND CARRY 

06357 200 4 ISZ FNEGSW /BEGINNING OF BUFFER? 
5240 JMP oecR /NO DECREMENT BUFFER ADDRESS 

06361 244? ISZ I FLOP0 / Y E S , FAKE CARRY FROM FIRST n i G I T 
06362 2156 ISZ T l 
06363 7 20 0 CLA 





 - - f'DR FOCAL 5 / 6 9 PALS-VS / 7 2 PAGE 65 

06364 1051 FpRKiT, TAD TOTDIG 
06365 SNA 
06366 5636 JMP I FLOUTP 

70 41 CIA 
06370 3164 QCA OECNUM 

1 164 TAD DECNUM 
06372 1 106 TAD T l 

 5 40 SMA SZA 
06374 5637 JMP I XXXP 
06375 1133 TAD OECP 

7 500 SMA 
7200 CLA 

06400 7041 CIA 
06401 1156 TAD T l 
06402 7141 CLL CIA 

3004 DCA FNEGSW 
0  0 4 7430 SZL 
0  4 0 5 5222 JMP I N * 4 

/SET UP FIELD SIZES 

/ £ FORMAT OUTPUT 

/NUMBER OF PLACES TO PRINT 

/TOO B I G , PRINT E FORMAT 
/ O K , TEST DECIMAL PLACES 

/ADJUST DECIMAL POINT 

/NUMBER OF INTEGER PLACES 

/NO INTEGER PLACES 



1 

FLOAT FDR FOCAL 5 / 6 9 

/START PRINTING 
06406 1156 BACK, TAO T l 
06407 1004 TAG FNFGSW 
0  4 10 7630 SNA CLA 
0  411 5225 JMP DIG 
064 12 1K0 4 TAO FNEGSW 
0  4 13 7  0 1 lAC 
06414 77 10 SPA CLA 
064 16 1025 TAD M20 
0 f. 4 1 4237 I f , JMS OUTA 
06417 56 4 5 JMP I BDENDP 
0 6 4 20 2004 ISZ FNEGSW 
06421 5206 JMP BACK 
06422 1022 TAD PER 
06423 4512 PRINTC 
06424 5 2  5 JMP BACK 
06425 7 0 40 D I G , CMA 
06426 1 156 TAD T l 
0  4 27 3 1 5 6 DCA T l 
06430 2157 ISZ T2 
06451 5235 JMP .W4 
06432 7 0 4 CMA 

3157 DCA T2 
06434 5216 JMP IN 

14 12 TAD I XRT2 
5216 JMP IN 

7t I t I T PRINT ROUTINE 
06437  P OUTA, 0 
06440 1036 TAD C260 

 1 4512 PRINTC 
06442 2164 ISZ DECNUM 
0  4 4 2237 ISZ OUTA 
06444 5637 JMP I OUTA 
06446 6145 BCFNDR, PDENO 

PAL8-V8 8 / 1 6 / 7 2 PAGE! 66 

/ P R I N T A D I G I T 

/ P R I N T  I F ONE I N T E : G E R P L A C E L E F T 

/ O T H E R W I S E A S P A C E 

/ P R I N T A C H A R A C T E R 

/ F I E L D F I L L E D . E X I T 

/ C O N T I N U E 

/ D E C I M A L P O I N T 

[ 

/ D E C R E M E N T D E C I M A L E X P O N E N T 

/ C H E C K S I G D I G I T C O U N T 

/ S O M E L E F T 

/ A L L U S E D UP 

/ P R I N T A

/ P R I N T A S I G D I G I T ' 

B D C O N V ^ 

/ C O N V E R T TO A S C I I | 

/ F I E L D F I L L E D ? 

/ N O , GO TO S E C O N D R E T U R N 

I 



/ * * * *  F L O A T FOR F O C A L 5 / 6 9 P A L S - V S 8 / 1 6 / 7 2 P A G E 6 7 

 P R O C E S S O R 
0 6 4 4 6 4 5 2 1 O P T I O N , SPNOR / G E T O P T I O N L E T T E R 

 4 4 7 4 5 1 0 S O P T J 

0 6 4 5 0 2 3 7 7 O P T L S T - 1 

0 6 4 5 1 7 5 7 4 O P T T B L - O P T L S T 
0 6 4 5 2 4 5 2 6 ERROR / I L L E G A L O P T I O N N A M E 

0 6 4 5 3 7 2 4 0 C P T R , C L A CMA / S W A P I N P U T TO H I G H S P E E D R E A D E R 
0 6 4 5 4 OCA H I N 8 U F 
0 6 4 5 5 6 0 1 4 1: RFC / S T A R T R E A D E R 

1 3 1 7 T A D R E S T R / P O I N T TO " H R E A D " 
0 6 1 1 6 1 C P T K , T A D P T C H / S W A P TO K E Y B O A R D I F C A L L E D H E RE 
0 6 4 6 0 3 1 1 3 DCA 1 1 3 

1 4 5 6 5 - T R F T , T S T E R M / M O V E TO , ; C R 
0 6 4 6 2 5 2 6 1 J M P 1 

 6 4 6 3 5 6 6 5 J M P I / E N D OF S 
0 6 4 6 4 5 2 4 6 J M P O P T I O N / C O N T I N U E P R O C E S S I N G O P T I O N S 

6 1 6 PROC 

S P E E D I N P U T R O U T I N E 
0  6 6 0P00 0 

1 0 6 7 T A D M5 / S E T UP R E A D T I M E R 
3 1 5 6 DCA T

 1 3 1 5 7 DCA T 2 
0 6 4 7 2 6 Wi 0 1 , I O N / ( S W A P ) - FOR 2 - U S E P 

1 0 3 7 T A D H I N B U F / W A I T FOR I N P U T 

0 6 4 7 4 7 7 0 0 SMA C L A 

0 6 4 7 5  3 0 6 J M P / C H A R A C T E R R E A D Y 
0 6 4 7 6 2 1 5 7 I S Z T 2 / N O T Y E T , C H E C K T I M E R 

0  7 5 2 7 2 J M P H R E A D 2 

 6 5 0 0 2 1 5 6 I S Z T
0 6 6 0 1 5 2 7 2 J M P H R E A D 2 

0 6 5 0 2 1 1 6 1 T A D P T C H / T I M E ' S U P , OUT OF T A P E 

0  5 0 3 1 1 3 DCA 1 1 3 / S W A P TO K E Y B O A R D I N P U T 
0 6 5 0 4 1 0 5 4 - T A D P 3 3 7 / R E T U R N A B . A . TO K I L L U N E N D E D L I N E 
0 6 5 0 5 5 3 1 5 J M P R E S T R - / O R S P U R I O U S C H A R A C T E R 

0 6 5 0 6 7 0 4 0 CMA / F O U N D C H A R A C T E R 
0 6 5 0 7 3 0 3 7 DCA H I N B U F / S E T TO R E A D N E X T 

0 6 5 1 0 6 0 1 6 RFC 
0 6 5 1 1 0 0 2 6 A N D P 1 7 7 / I G N O R E P A R I T Y AND B L A N K 
0 6 5 1 2 7 4 5 0 SNA 

0 6 5 1 3 5 2 5 7 J M P H R E A D + 1 
0 6 5 1 4 1 0 1 5 T A D C 2 0 0 
0 6 5 1 5 3 1 4 2 DCA CHAR 

0 6 5 1 6 5 6 6 6 J M P I H R E A D 

0 6 5 1 7 4 0  3 R E S T F , H R E A D - C H I N 



/in,*** F L O A T  - FOR F O C A L S /69 P A L S - V S  P A G I !

6600 PAGE 
/ F L O A T I N G P O I N T P A C K A G E 

/AKITHMETIC I N T L R P R E T E R 
0  6 0000 F P r, T , , 1 
0 6 6 01 7300 C L A C L L 

06602 1 6  0 T A D I FPNT / F L O A T I N G I N S T R U C T I O N 

06603  4 50 SNA 

0  6 0 4 56 JMP I F P N T / F E X T 

0660b 00 15 AND C200 / G E T P A G E B I T 

06606 7640 S Z A C L A 

06607 1200 T A D FPNT / C U R R E N T P A G E \

 6  610 i 024 AND P7600 
0661 1 3 DCA F L A O D R / S T A R T A D D R E S S OF A D D R E S S E D 

06612 160? T A U I F P N T / G E T A D D R E S S B I T S 

06613  26 AND P I 7 7 
06614 1231 TAD F L A D D R 

u t o l b 3231 UCA F L A D D R / F U L L - B I T A D D R E S S 

06616 1  0 0 T A P I F P N T 

06617 2200 I S Z F P N T 

06620 7106 C L L R T L / O P B I T S " ^ A C S - l l 
06621 7006 R T L / I N D I R E C T B I T a > L I N K 

06622 0031 ANO P17 
06623 1236 T A D D R E C T R / S E T UP OP P O I N T E R 

06624 3235 DCA D I R E C T 

06625 1631 T A D I F L A D D R / I N D I R E C T ? 

06626 7 S Z L 

06627 3231 DCA F L A D D R / Y E S 

06630 4  e 4 P U S H F / N O . GET O P E R A N D 

0 kl 0 0 F L A D D R , 0 

06632 4bf i5 P O P F 

06633 0040 F L O P 

06634 3U43 DCA FL0P3 /CLEAR LOW ORDER OPERAND 
06635 5637 u IRECT, JMP I , * 2 /OP D I R E C T INSTRUCTION 

5637 iRLCTR, JMP I , * l /OP TABLE 
7406 FLPOw 

 6 4 v5 67 FLADO 
06641 6717 FLSUb 
06642 7077 FLMUL 
06643 7171 F L D i v 

6647 FLGET 
6653 FLPUT 

 7 62 F L N O R 



* FLOAT - - FOR FOCAL 5 / 6 9 PAL9-V8 8 / 1 6 / 7 2 PAGE 69 

 4 4504 FLGET, PUSHF /OP 5J GET FLAC FROM STORAGE 
06  5 k.i 0 0 40 FLOP 
06651 1254 TAO . + 3 /SET UP POINTER TO FLAC 
06652 5256 JHP . + 4 
06653 4504 FLPUT, PUSHF /OP 61 PUT FLAC IN STORAGE 
06654 0044 FLAC 
06655 1231 TAD FLADDR /SET UP POINTER TO STORAGE 

3260 DCA . + 2 
 7  0 5 POPF 

06660 0000 0 /ADDRESS OF STORAGE LOCATION 
 61 520 1 JMP FPNT+1 

06662 000? NEGOP, 0 /ROUTINE TO NEGATE FLOP 
06663 1042 TAD FLOPS 
06664 7141 CLL CIA 

3042 DCA FL0P2 
7024 CML RAL 
104 1 TAD FLOPl 

 7 7 0 4 1 CIA 
 1 3041 1 DCA FLOPl 

06672 1004 TAD FNEGSW /FNEGSW IS COMPLEMENTED WHEN 
06673  140 CLL CMA /FLOP OR FLAC IS NEGATED 
06674 3004 DCA FNEGSW 

5662 JMP I NEGOP 
06676 0 M  K t  A C , 0 /ROUTINE TO NEGATE FLAC - "NEGATE" 

7 3 0 0 CLA CLL / T R I P L E PRECISION 
 7  0 104 TAD FLAC3 

 1 7041 CIA 
3047 DCA FLAC3 

0  7  3 7024 CML RAL 
0  7  4 1046 TAD FLAC2 
06705 7 0 4 1 CIA 
0670b  V. 4 FLAC2 

CML RAL 
1045 TAD FLACl 

06711 7W41 CIA 
067 12 3045 DCA FLACl 
06713 1004 TAD FNEGSW 
067 14 7 140 CLL CMA 
w67 15 3004 DCA FNEGSW 
06716 5o76 JMP I NEGAC 



/ * * * * * FLOAT FDR FOCAL 5 / 6 9 PALa»V8 8 / 1 6 / 7 2 PAG.E 70 

/ A K I T H M E T I C O P E R A T I O N S 

/BOTH F L A C AND F L O P MUST 

CFAD, iFSU.FMY, 
06717 4262 F'USUB, JMS NEGDP 
W672U 1045 FLADH, TAD FLACl 
06721 765? SNA CLA 
06722 5247 JMP FLGET 
06723 J 041 TAD FLOPl 
0 6 7 2 4 SNA CLA 
06725 5201 JMP FPNT+1 
06726 1040 TAD FLOP0 
06727 704 1 CIA 
06730 1044 TAD FLACD 
06731  45£ SNA 
06732 5357 JMP CMBINE 

7 SMA 
634D JMP SHFLOP 

 6 7 1365 TAD P27 
75 Ik SPA 

06737 5247 JMP FLGET 
 6 7 4 0 1564 TAD M27 

06741 3235 DCA DIRECT 
06742 4767 JMS I RARACl 

22 35 ISZ DIRECT 
06744 5 3 4? JMP 
06745 5 35 7 JMP CMBINE 
0 6 7 4b 70 4 1 -SlFLf P, CIA 
06747 1365 TAD P27 

-675 0 75 1'. SPA 
06751 52 i 1 JMP FPNT+1 
06752 136 4 TAD H27 

3235 DCA DIRECT 
4 7 6 6 JMS I RAROPl 

06755 2235 ISZ UlRcCT 
0 6 / 5 6 5354 JMP . - 2 

o7o7 JMS I RARACl 
0 6 7 6 JMS 1 RARQPl 
 67 6 1 4 7  0 JMS I FLA03 

06762 477 1 FLNOP, JMS I NQRF 
06763 5201 JMP FPNT+1 
0 6 7 6 7751 ' 77 , - 2 7 

P 2 7 , 27 
0676h 7271 b A « D P l , RAROP 
06767 7251 K ARAC 1 , RARAC 
06770 57 13 FLA03 , TRPLAD 
0677 1 7 F , FNORH 

BE NORMALIZED FOR 
FXP) 
/OP 2 : SUBTRACT OP (NEGATE AND ADO) 
/OP 1 ! ADD OP 

/RESULTsOPERAND IF FLAC»? 

/ R E S U L T P F L A C I F F L D P

/ C O M P A R E E X P O N E N T S 

/ E Q U A L , GO ADO T O G E T H E R 

/ N O T E Q U A L , N E E D S H I F T I N G 

/ F L A C > F L O P , S H I F T F L O P 

/ F L A C < F L O P , S H I F T F L A C 

/ T O O FAR TO S H I F T , T R E A T AS I F F L A C « 3 

/ N U M B E R OF P L A C E S TO S H I F T 

/ S H I F T F L A C 1 TO R I G H T 

/ N U M B E R S NOW A L I G N E D 
/ R O U T I N E TO S H I F T F L O P 

/ F L O P TOO S M A L L . T R E A T AS 0 

/ S H I F T F L O P I TO R I G H T 

/ N O W S H I F T B O T H TO P R E V E N T O V E R F L O W 

/ A D O T R I P L E P R E C I S I O N 

/ O P 7\



 FLOAT FOR FOCAL S /60 PAL8-V8 8 / 1 6 / 7 2 PAGE 71 

/ r iRFCTQRY FOR 
06772 A S K L 8 2 , INTERM 

INTERM 
06774 333? INBARR 
0 6 7 / 3 INTERM 

INTERM 
06777 3345 INGT 

INTERPRETIVE INPUT 
/ C R , TERMINATOR 
7FF , TERMINATOR 
7BA, RESTART INPUT 
/COMMA, TERMINATOR 

-SPECIF IED
/ L F , IGNORE 



/ * * * *  FLOAT FOR FOCAL 5 / 6 9 - V 8 8 / 1 6 / 7 2 PAGE 7 2 

7 0 MLLPLRs 
0 7 0  0 F K 0 R r , /ROUTINE TO NORMALIZE FLAC 
0 70 01 7340 CLL CLA CMA / I N I T I A L I Z E SIGN SWHCH 
 7  0 2  4 DCA FNEGSW 

1045 TAD FLACl /TEST FOR ZERO 
7450 SNA 

0  0  5 10 46 TAD FLAC2 
 7 0 0 6 7450 SNA 
 7  0 7 10 47 TAD FLAC3 

0 7  10 7 65? SNA CLA 
 70 11 5232 JHP MORENO /ZERO, NO NEED TO NORMALIZE 

07012 10 4 5 TAD FLACl 
07013 77 10 SPA CLA 
07014 4 4 50 NEGATE / S I G N IS NEGATIVE 
07015 3255 DCA NORC / S H I F T COUNTER 
07016 10 45 FRLOOP, TAD FLACl / S H I F T NEEDED? 
0  17 7 1 ( 4 CLL RAL 
07020 7710 SPA CLA 
 7  21 6225 JHP NMEXIT / N O , B IT l a l 

07022 4237 JMS RALAC 
07023 2256 ISZ NORC /RECORD A SHIFT 
0 70 2 4 5216 JMP NRLQOP 
07025 2  4 N I E X I T , ISZ FNEGSW /RESTORE SIGN 
07026 4450 NEGATE 
0 7 0 2 7 1255 TAD NORC /CORRECT EXPONENT 
0 7 0  d CIA 
0 7 0 31 1044 TAD FLAC? 
07032  4 NfWLNO, OCA FLAC0 
07033 3i'i4 7 OCA FLAC3 /NORMALIZED tt IS  WORDS 
0 70 3 4 5600 JMP I FNORM 

60 0 1 FLTPT, F P N T t l 
b b  2 OFC-DPl , NEGOP 
7037 PR 001 = . 

07037 0  0. 0 bALAC, /ROUTINE TO ROTATE FLAC 1 TO LFFT 
07040  7 TAD FLAC3 
07041 7104 CLL RAL 
07042 3w4 7 OCA FLAC3 
07043 4245 JMS ORAL /CALL DOUBLE RAL 
07044 5637 JMP I RALAC 
07045 0  0 ORAL, I? /ROTATE FLAC I LEFT, DOUBLE PRECISION 
07046 1046 TAD FLAC2 

7 0 0 4 PAL 
0 7 0 50 3046 DCA FLAC2 
07051 1045 TAD FLACl 
07052 7004 PAL 

 53 31? 4 5 DCA FLACl 
07054 5645 

7055 NGPCs. 
JMP I ORAL 



* H O A T - - FTP FOCAL 5 / 6 9 PAL3-V8 8 / 1 6 / 7 2 PAGE 73 

/PCUTINE TO TEST SIGNS OP FLAG AND FLOP, 
/PLACE FLAC IN TEMP, FOR FLMUL AND FLOIV 

0 7 ki 5 5 F FIXSGN, 0 
0 7 0,5 fe  41 CLL CLA CMA 

 5  0 HI 4 DCA FNEGSW 
0 7 0 60 1 F  5 TAP FLACl /TEST FLAC 
07061 7 S N A 

5635 JMP I FLTPT /ZERO, NO OPERATION NEEDED 
07063  1 SRACLA, SPA CLA 
07004 4 NEGATE /TAKE ABS VAL OF FLAC 
07 06 5 1 F 4 TAD FLACl /TRANSFER TO TEMP 
0 70  6 3102 DCA TEMPI 
0 70 0 1046 TAD FLAC2 
0 7 0 7 0 3160 DCA TEMP 2 

 1 1F4 1 TAD FLOPl 
07072 SG'--'SWT, SPA CLA /SPA CLA FOR * , SMA CLA FOR 

4636 JMS I NEGOPl /TAKE ABS VAL OF FLOP 
07074 10 TAO FNEGSW 

3167 ' DCA T2 /STORE SIGN OF RESULT 
07076 JMP I FIXSGN 



/ * * * *  FLOAT FDR FOCAL 5 / 6 9 PALe-V3 8 / 1 6 / 7 2 PAGE 7A 

07077 1263 , TAD SPACLA /OP 3J MULTIPLY BY OPERAND 
07100 3272 UCA SGMSWT /WANT POSITIVE OPERAND HERF 
07101 4255 JMS F IXSGN 
07102 10 42 TAD FLOP? 
07103  3 33 JMS 3DMULT /MULTIPLY (TEMPI TEMP2) BY FLOPS 
07104 73v 1 CLA CLL lAC /IGNORE LOW ORDER RESULT 
07105 1« 44 TAD FLAC? /ADO EXPONENTS 
07106 I t TAD FLDPO 
0 710 7 0  4 nCA FLAC0 
07110 127? TAD PR0D2 /SAVE PARTIAL RESULTS 
07111 DCA FLAC3 
07112 1237 TAD PRODI 
07113  4 DCA FLAC2 

 11 104 1 TAD FLOPl 
071 15 4333 JMS 5DMULT /MULTIPLY (TEMPI TEMPS) BY FLOPl 
0 7116 1047 TAU FLAC3 
07117 3047 QCA FLAC3 /COMBINE RESULTS OF MULTIPLICATIONS 

 120 7 1 < KAL 
07121 1272 TAD PR0D2 
07122 1 TAD FLAC2 
07123 OCA FLAC2 
07124 7 k' RAL 
07125 1237 TAD PRODI 
07 120 3  4 5 DCA FLACl 
07127 4 2 tl JMS FNORM /NORMALIZE RESULTS 
07 1 30 2157 ISZ T2 /CHECK SIGN OF RESULT 
07131  4 t 
07132 5635 JMP I FLTPT 



FLOAT - - FOR FOCAL , 5769 PAL8-V8 8 / 1 6 / 7 2 PAGE 75 

07133 S r b U L T , 0 /UNSIGNED MULTIPLY ROUTINE 
07134 320? OCA MULPLR / ? 4 RY 1? BITS 
07135 3237 OCA PRODI 
07136 3272 DCA PROD? 
07137 1 3 7 / TAO Ml 4 

 714 0 3255 DCA FIXSGN /SET TO COUNT 12 MULTIPLICATIONS 
07 141 710? CLL 
07 142 1200 STLOOP, TAD MULPLR /NEW MULTIPLIER B IT INTO LINK 
 7 143 70 1? RAR 

07144 OCA MULPLR /MULPLR ALSO ACCUMULATES LOW-ORDER 
07 145 7426 SNL /RESULTS 
vl  1 d n 5355 JMP SDSHIFT 
07147 7 10? CLL /ADD MULTIPLIER I F B I T « 1 
07 150 U (5 3 TAD TEMP? 
07151 1272 TAD PRQD2 
07152 3272 DCA PROD? 
071 53  0 4 RAL 

 15 116? TAO TEMPI 
07155 1237 SHIFT ,TAD PRODI / S H I F T PRODUCT ONE TO RIGHT 
07166 701? RAR 
07157 3237 DCA PRODI 
 7160 1272 TAO PROD? 

0 7161 70 1? RAP 
 16 3272 OCA PR0D2 
 16 2255 ISZ FIXSGN 
 164 5342 JMP SDLOOP 
 10b 1200 TAD MULPLR /DONE, EXIT i t lTH LOW ORDER IN AC 

0716b 7?1(^ RAR 
0 7 1 6 / 57 JMP I SDMULT 

7072 PRri02 = SGNSwT 
07 170 7 ' 1 4 , - 1 4 



* FLOAT FOR FOCAL 5 / 6 9 PAL8-V9 8 / 1 6 / 7 2 P A G E 76 

071 71 1041 F L D I V , TAD PLOPl / n p  D IV IDE BY OPERAND 
07172 765k SNA CLA 
07173 452b ERROR /TR IED TO DIV IDE BY O 
07174 10 6 TAD P7700 / "SMA CLA 

 1 3272 DCA SGNSWT 

07176 4255 JMS FIXSGN 
07177 10 40 TAD FLOP? /SUBTRACT EXPONENTS 
07200 7041 CIA 

 2 ?3 1 1044 TAD FLAC0 
 7202 7001 lAC 

 203 304 DCA FLAC0 
07204 3 k'i  5 DCA FLACl /ZERO FLAC FOR QUOTIENT 
0720 5  6 OCA FLAC2 

 206 1314 TAO M30 /SET COUNTER 
0  20 7 327 1 DCA DIVCNT 
07210 5226 JMP OVLOOP 
0 7 2 U 7 420- DVSETiJ, SNL / L I N K IS QUOTIENT BIT 
07212 5216 JMP ZFRQUO 
07213 3162 DCA TEMPI 
07214 1164 TAD TEMP3 /RESTORE LOW ORDER FfESULT 
07215 3163 DCA TEMP2 
07216 7 230 7 F R 0 D 0 , CLA / S H I F T RESULT B IT INTO QUOTIENT 
07217 4647 JMS I DRALP /ROTATE LEFT DOUBLE PRECISION 
07220 1163 TAD TEMP2 / S H I F T DIVIDEND 
07221 7004 RAL 
07222 3163 OCA TEMP2 
07223 1162 TAD TEiMPl 
07224 7004 RAL 
07225 3162 DCA TEMPI 

 2 2 6 710k IVUODF, CLL 
07227 1042 TAO FLOPS /SUBTRACT DIVISOR FROM DIVIDEND 

1163 T A D TEMP2 
07231 316 DCA TEMP3 
07232 7 k- RAL 
07233 104 1 TAD FLOPl 
07234 1 152 TAP TEMPI 
07235 227 1 ISZ DIVCNT 
07236 5211 JMP OVSETQ 
07237 7210 CLA RAR /DONE, USE RESULT OF LAST SUBTRACTION 
07240 3 ?.  7 DCA rLAC3 /AS EXTRA PRECISION 
07241  ?! 5 JMS I
07242 2157 ISZ T2 
07243 5646 JMP I FLOTl /RESTORE SIGN 
07 2  4 50 MtGATE 
07245 5 JMP I FLOTl 
07246 6601 F L U T l , F P N T + 1 
07247 7045 ORALR, ORAL 

 2 50 7 0»?' N0F2, FNORM 



FLOAT - - FOR FOCAL 3 / 6 9 

^ 7 2 b l f 0ki0 K A R A O , 0 
07252 CLA CLL 
07253 1045 TAD FLACl 
07254  5 10 SPA 
07255 71 CML 
07256 7 t i t PAR 
07257  0 4 5 DCA FLACl 
0 7 2 6 1  6 TAD FLAC2 
07261  10 PAR 
07262  t 4 b ncA FLAC2 
07263 10 4 TAD FLAC3 
0 72 6  10 RAR 
07265 3? DCA FLAC3 
07266 214 4 ISZ FLAC0 
07267 56 51 JHP I RARAC 

5 C b 1 JMP I RARAC 
727 1 rJVCNTs 

0727 1  0 0 6 A R U F , n 
07272  0 k. k' CLA CLL 

lV'41 TAD FLOPl 
0 7 27 4 75 H SPA 
07275 7020 CML 
07276 7 0 10 PAR 
07277  4 1 DCA FLOPl 
0 7  0 0 1 0 4 2 TAD FLOP? 
0730 1 7 0 1 PAR 
07302 3742 OCA FL0P2 

1043 TAD FLQP3 
07 40 4 7010 RAR 
0 7 30 5 30 43 DCA PL0P3 
0 7  0 20 4 k: ISZ FLOP0 
 7 5 o 7 l JMP I RAROP 

07 3 Itf 557 1 JMP I RAROP 

P A L 8 - V 8 8 / 1 6 / 7 2 P A G E 7 7 

/ R O U T I N E TO R O T A T E F L A G I R I G H T 

/ P R O R O G A T E S I G N B I T 
/ S H I F T 

/ A D J U S T E X P O N E N T 

/ R O U T I N E TO S H I F T F L O P 1 R I G H T 



/ * * * * * FLOAT FOR FOCAL 3 / 6 9 PAL8-V8 8 / 1 6 / 7 2 PAGE 78 

/ R O U T I N E TO FIX FLAC " F I X " 
/ R E M D V F FRACTIONAL PART BUT LEAVE FLOATING ) 
/ F I X E D NUMBER IN AC ON EXIT 

07311 0000 X F I X , 0 
07312 7 CLA CLL 
07313 1044 TAD FLAC /TEST EXPONENT 
07314 H30, SPA SNA CLA / I F , CLEAR ENTIRELY 
07315 30 DCA FLAC /EXCEPT FOR SIGN B IT 
07316 1044 TAD FLAC 
07317 1331 TAD F i x e 
07320 327 1 DCA DIVCNT 
>^732l 7430 SZL 
07322 5711 JMP I XFIX /TOO BIG TO F IX 
07323 4251 JMS RARAC / F I X BY ROTATING FRACTIONAL 
07324 227 1 ISZ DIVCNT /OUT OF FLAC 
07325 6323 JMP . - 2 
07325  7 DCA FLAC+3 /CLEAR FRACTIONAL PART 
07327 1246 TAD FLAC+2 
 7 5711 JMP I XFIX 

07331  51 F i x e , - 2 7 
/ R O U T I N E TO FLOAT CCAC) AS FLOATING PT . INTEGER 

 "FLOAT" 
07332 00  0 X F L O A I , 

OCA FLACl /SAVE NUMBER 
0 7  4  0 DCA FLAC2 
07335 DCA FLAC3 

l t t 5 TAD P13 / INTEGER EXPONENT 
07 337 DCA FLAC0 
07340  251 JMS RARAC / I N CASE NUMBER WAS 4000 
0734 1  6 5i' JMS I N0R2 /NORMALIZE 
07342 5732 JMP I XFLOAT 
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07343 KF L A C , RALAC 
07344 5 7 1 3 T F L A U , T R P L A D 

07345  4  4 , - 4 

07345 442 1 h A îL 4421 / C U R R E N T R A N D O M N U M B E R 

07347 30453 
07 360  1  001 

/ S T A T I S T I C A L RANDOM N U M B E R G E N E R A T O R 

/EASFU ON D E C U S 5 - 2 5 , P O W E R R E S I D U E M E T H O D 

R B K * C 2 A 1 7 + 3) MOD 36 B I T S 

 7 3 5 1 4 4 , 7 F R A r i , F E N T 

 352 6345 F G T R A N D O M /RaQLD R A N D O M N U M B E R 

07353 F E X T /ALREADY SHIFTED LEFT 12 BITS 
4  4 PU3HF 

 7 3  5 R A N D O M 

07356 4 P O P F 

 4 1 1 FLOPl 
 7 3 5 0 1345 TAD M 4 / S H I F T 4 M O R E TO G E T R * 2 A 1 6 

07  1 3156 O C A T l 
07362 4 7 J M S I RFLAC 
 7 3  3 2156 I S Z T l 

5362 J M P , - 2 

t73fc5 J M S I TFLAD 7 + P B R * C 2 A l 6
 4 3 J M S I RFLAC 7 * 2 s R * ( 2 A 1 7 * 2 ) 

07367 * 1 J M S I TFLAD 7+R s R * C 2 A 1 7 + 3 ) 
07370 4 5 P U S H F 

 1 0045 FLACl 
07372 4 5 r- 5 P O P F 

07373 7346 R A N D O M /SAVE NEW RANDOM N U M B E R 

0737 3047 OCA FLAC3 
 7 3 7 5 3  4 I ) C A F L A C 0 / M A K E I T A 2 - W D R D F R A C T I O N 

0737c 1 t'  5 TAD FLACl / C H E C K S I G N 

07377 S M A CUA 
0 7 4 RETURN / P O S I T I V E 

0 7  0 1 20 4 b I S Z FLAGS / N E G A T I V E , T A K E I S C O M P L E M E N T 

 7  0 2 S K P 

 7  0 3 2 0 4 5 I S Z FLACl 
 7  0 4 4  5 N E G A T E 

 7 4 0 5500 RETURN 
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0  I fi 14. F L POk, TAD I 7 /OP O J R A I S E FLAC TO POWER H 
0j74f7 4 PUSHA /SAVE FLOATING POINTER " 
16741/ 4  4 PUSHF /SAVE FLAC 

 1 1 P  4 4 FLAC 
ic74 1? 4 POPF 
07413 7545 FLTEMP 
07414 452 4 PUSHF /GET FLOP 
07416  4? FLOP li 
0  16 4 5 POPF 
07417 0044 FLAC 
0742.:! 4452 FIX / F I X OPERAND 
0742 1  l e SPA CLA 
07422 7 0 / 1 I.AC 
07423 104 TAD FLACl 

4  6 4 SZA CLA 
07426 4526 ERROR / R A I S I N G TO TOO HIGH A POWER 
07426 1 k 4 6 TAD FLAC2 
07427 3350 DCA XFL 

4 4.' RENT /PUT 1 . IN FLAC 
 1 566 1 FGT I ONEP 

0  432  k FEXT 
13 5k TAD XFL 

 434 745k SNA 
5255 JMP FL.XEND / X 4 0 8 1 , DO NOT MULTIF'LY 

07436 SMA 
52 4 n JMP RAISTP / R A I S E TO  POWER 

 0.  7 FENT /RA ISE TO - POWER 
 4 1 4345 FDV FLTEMP 

 4 FPT FLTEMP 
07443 5661 FGT I ONEP 
07444 k  0 FEXT 

5250 JMP
 k-  1 F A I S T P , CIA 

UCA XFL /SET COUNTER 
 5 0  4 ;  7 FENT /DO MULTIPLICATIONS 

 4  1 3345 FMY FLTEMP 
07452  k- FEXT 
0 7  D 3 235k ISZ XFL 
07454 525k JMP

14 13 FLXENU, POPA /RESTORE FLOATING POINTER 
OCA I

566k JMP I , + l 
 7  6 6 1 FPNT*1 
 7  6 1 157 OKFP, FLTONE 
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 2 1 k,  5 
7511 
4526 
7 6

0  4 1 0
7511 

07471 ^*26 
07472  I L 

30 4 4 
07474 133 4 

 4
07476 4407 
0 7 4 6345 
07500 556? 
07501 
07502 
0 7 50 3  i. 0 

7  4 k. 
0 7 1?44 

3044 
1044 

0751? 704 1 
0 / 5 1 1 1345 
0 7 512  640 
0751 3 5276 
07514 1045 
07515 7041 
0 / 5 1 6 13 46 
07517 7640 
0 / 5 2 0 527b 
07521 1 k 4r. 
0 7 522 704 1 
07523 1347 
07524 7
07525 
07526  50 0 
0 / 5 2 7 7041 
0 7 53? 7 001 
07531 7650 

/ 5 3 2  5
07533 5276 

/ 5 3 4  15 

/FLOATING SQUARE ROOT 
F S - ' T , TAD FLACl 

SPA 
ERROR 

, SNA CLA 
' RETURN 

TAD FLAC0 
SPA 
CML 

' RAR 
, DCA FLAC0 
' TAO SQCON 

DCA FLACl 
SOLroP , FENT 

FPT FLTEMP 
, FGT I FLARGP 
' FDV FLTEMP 

FAD FLTEMP 
FEXT 
CMA 
TAD FLAC0 
['CA FLAC0 
TAD FLAC0 
CIA 
TAD FLTEMP 
SZA CLA 
JHP SQLOOP 
TAD FLACl 
CIA 
TAD FLTF.MP+1 
SZA CLA 
JMP SQLOOP 
TAD FLAC2 
CIA 
TAD FLTEMP+2 
SNA 
RETURN 
SMA 
CIA 
lAC 
SNA CLA 
RETURN 
JMP SQLOOP 

SNOOK, 3015 

FUNCTION 
/TEST SIGN 

/SQUARE ROOT OF NEG NUMBER 

/ZERO. RESULT IS ZERO 
/CONSTRUCT I N I T I A L APPROXIMATION 

Y HALVING EXPONENT 

/MAKE NEW APPROXIMATION 
/NEW X » C N / X * X ) / 2 
/ORIGINAL ARG 

/COMPARE OLD AND NEW APPROXIMATIONS 

/EXPONENTS NOT EQUAL 

/HIGH ORDER NOT EQUAL 

/COMPARE LOW ORDERS TO 
/ W I T H I N PLUS OR MINUS ONE BIT 
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/FUNOTION TP EVALUATE SIGN PART OF FLAG ' 
/ F t S U L T S : «1 FOR NEGATIVE,  FOR ZERO, +1 FCff POSITIVE 

07535 1045 FSON, TAD FLACl 
07536 7 4 5k SNA 

 3  3 JHP , + 4 /ZERO. SET RESULT TC 0 
 7 5 4 77 1k SPA CLA 

07541 1054 TAD M2 /NEGATIVE ( - 1 ) 
 7 5 4 2 7 t k 1 lAC / P O S I T I V E

07545  V FLOAT /FLOAT CCAC) a - 1 . 0 , ! . 
0 7 6 4 4 5  j - RETURN 

7545 O IOBUFt , /OUTPUT D I G I T BUFFER C8 WORDS) 
07545 t  0O F l T t H H , /TEMPORARY REGISTERS 

0 
7 A S K B I F c , / " A S K " INPUT BUFFER CTD END OF 
7P12 A S K d N D a 7  I 2 /END+12 OF "ASK" INPUT BUFFEF 

 7 5 k"  0 p XFL, 0 
-



* FLOAT - - Ff'F FOCAL 5 / 6 9 

ADD / 1 3 b c::4 3 5763 
A L I S T 1 133 07 7 6 6 0367 
A R G N X T 1723 D H C O N V 5600 
A S K 1206 D B L O O P 5656 
A S K B 0 1 ' 7612 DBTERM 5653 
A S K B O F 7 bbk DCONT 046? 
A S K E M ' 3317 DCOUNT 6225 
A S K L S T 57 7 6 DLBGSW 0151 
ASKL52 67 72 D E C E X P 5764 
A T L I S T I B o l D E C I I N T 6010 
ATSk. P I 31 DECJNl 5757 
AXIN P / I f D E C N M K 0164 
AXOUT S ' t l 7 DhCP 0133 
BACK 5406 DtCR 6240 
b D C 0 N V 617?. D E L E T E 2111 
BDCO 6252 DGRP 0423 
BDCl 62 6 6 DGRPl 0432 
bDC2 6 3 / 1 r=iG 6425 
bDLNQ 6 14 5 f'IGBUF' 7545 
d D t N I) P 6 4 45 D IG IT 0163 
b D S C A L 6203 DIGITS 0006 
bfcClN 3432 DIRECT 5635 
dOTTON kU 2 7 DIVCNT 727 1 
HUFBED 3432 r, MPS N 0152 
bUF B U T 33D3 DO 0416 
bUFK P 134 DDK 2130 
bUFST 62 3 5 DONE 2146 
BUF TijF' 3364 D O O N E 0 4 5 4 
CCd 0( 61 - L RAL 7045 
C F N H 5 7 h 6 r-RALP 7247 
CFRS / k 7 5 t'RECTR 6635 
C F R 5 X V.22 7 DVLOOP 7226 
C H A R F 142 DVSETQ 7211 
CHIN ?4fc3 E C H O 247 1 
CLF Ok 57 E C H O L S 1612 
C M B I N E 6 7 57 fXHP 3255 
CNTR 1132 EFGP 0131 
CCL 1233 E F' U N 17 42 
COLP 32&1 FFUN2 1764 
C O M B O T V 226 DP UN 3 2056 
C 0 b D U F P-;i6 7 4 EFbN3I 0100 
C O H E P 262 7 EINPUT 57 01 
CONGO 1104 ifLPAR 1753 
C O M L S T k'7 56 END 0076 
0 0 M H t N 6620 fi, N D L N 4517 
c n M 0 U T (: NOT 0077 
CCUTPT 3373 E N U M 1732 
CPRINT 3247 EPAR 1710 
CTSF 322? f; P A R 2 1755 
C I V k-Nt flRASE 2226 
C20O N P 1 5 E R G 2252 
C 2 4 / p^ 33 ERL 2250 
C253 6 116 [  R R 0 R 4526 
C2H0 4  3 f I: RP0R2 4526 
C3 /5 D 1 46 FRR0R3 4526 
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ERR0R4 4526 FLTONE 1573 
ERRORS 2735 FLTPT 7035 
ERR2 2736 FLTXR 0014 
ERV 2235 FLT2ER 1575 
ERVX 2240 FLXEND 7455 
ETERM 1641 FNEGSW 0004 
ETERM.N 1636 FNORM 7000 
ETERMl 1615 FNTA8F 0571 
ETERM2 1647 FNTA8L 2210 
EVAL 1601 FOR 1024 
EVLN 0370 FOUTPU 0072 
EXIT 2644 FPNT 6600 
EX ITJ 2657 FPRNT 6364 
EXTR 2334 FP10P 0415 
f CONT 1064 FRAN 7351 
FEND 1126 FRST 3420 
FEND3 2310 FRSTX 
FINOLN 4516 FSGN 7535 
FINDN 2271 FSQT 746? 
FINPUT 0073 FTXR 1125 
FIX 44S2 FTXS 1124 
F i x e 7331 F10P 0414 
FIXSGN 7055 GEG 0356 
FLAG 0044 GENO 2355 
FLAC0 0044 GETARG 1404 
FLACl 0045 GETC 4506 
FLAC2 0045 GETLN 4515 
FLAC3 0047 GETVAR 1411 
FLADO 6720 QETl 2351 
FLADDR 6631 GET3 2366 
FLAD3 6770 GEXIT 033? 
FLARG 2034 GFNDl 151? 
FLARGP 0160 GINC 014A 
FLDIG 6131 GLIST U 4 l 
FLDIV 7 171 GONE 0233 
FLGET 6647 GOTO 0610 
FLINST 6767 GRPTST 2451 
FLMUL 7077 GSl 1443 
FLNQR 6762 GS2 1467 
FLOAT 4430 GS3 1447 
FLOP 0040 GS4 1464 
FLOPR 1674 GS5 1520 
FLOP0 0040 GTEM 0021 
FLOPl 0041 GTESTA 0347 
FLOPS 0042 HELLO 3274 
FL0P3 0043 HINBUF 0037 
FLOTl 7246 HP 3301 
FLOUT 6122 HPT 2037 
FLOUTP 6236 HREAD 6466 
FLPOW 7406 HREAD2 6472 
FLPTEN 5773 HSGO 650 6 
FLPUT 6653 IBAR 021? 
FLSU8 6717 I F 0776 
FLTEMP 7545 IGNOR 0217 
FLTEN 5770 IN 6416 
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IKdARR 3 3 3 / M ? 0034 
INbUF ?6b4 020 0025 
INTE V ' 1 A M 2 0363 
1 N (, T 3 3 4 5 M27 6764 
I M I S ! Mo 0066 
I N F I  "I k O 6 D H30 7314 
INPUTX c27a 0 4 7345 
I N S I G I 048 2376 
I M AbL 0 5 01167 
I F T A S f 3 3 .' H77 0023 
I F T U O OAGSW 0141 
IFTP.RK 33 4 7 OEGAC 6676 
I F T F R F \22t OEGATE 4450 
I N T G 127 2 OEGOP 6662 
I K T  L G b?b7 OEGQPl 7036 
iNTQLiT f> k! 4 2 O E G S G N 6167 
I N T P T K e u 4 L w L) I G 5614 
I T R P 1 ? ? / 3 O M E X I T 7325 
I N T 6 u B OQRC 7055 
lObUF 3 4Ok OOKEND 7032 
I C S K 3 3 0b OQRF 6771 
iOvRL 5761 f 0R2 7250 
I R A K A C 573 . K'OTOIG 5650 
I P t T k23 t ORLOOP 7016 
L A S T L N - - FTEX I T 1550 
L A S T O P k 13i KTSTl 1.652 
L A S T V 0TST2 1553 
L I B P A F' ?73b O N E I N C 1117 
L 1  N / - I 4 3 0 N £ P 7461 
u lSTOn 1 4 / 2 OPOEXT 1610 
U I S T 3 k  b UPTAPL 1731 
L l S T o OP TABS 2026 
t N fc P - 3 b l D P T C 3302 
L P P T S T 2 0 7 / O P T C O L 3244 

 R E A K OPTCl 3250 
MCR  U ft b O P T D O P 2734 
MDIG 6 1 4 / O P T E 3252 
MDIGIT e22& O P T I 3303 
MF k Oi,7 O P T I O N 6446 
H F L T O P T K 6 4 57 
MINUS A  k' 3 O P T L S T 2
MOUIFV 1273 G P T M 3271 
MPbR  /  4 OPTN 3253 
MULPLR 7 U o r p T p 3234 
MULT U 5742 D F T R 6453 
MULT? 5734 OPTRLT 6461 
M U L T ? : 5756 PFTRI 2663 
MUi, T 2 P 6233 rpTRO 2662 
M I L l / P M234 O P T R P 2661 
M 1 k k ?U62 r P T S 3256 
M i l  3 7 f O P T T 3237 
Ml? o23t rPTTBL 2174 
MIS 1123 IFTTDO 3203 
M1S7 2377 rPTTL 3221 
MIA 717., ( P T X 3243 
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OPTXIT 3241 P337 0054 
OUT 2477 P4000 0225 
OUTA 6437 P7600 0024 
QUTCR 2510 P77 0071 
OUTOEV 0137 P7700 006? 
OUTP 6150 RAISTP 7446 
OUTPT 3365 RALAC 7037 
OUTS 1240 RANDOM 7346 
OUTX 2507 RARAC 7?51 
OVCHEK 5633 RARACl 6767 
OWAIT 3225 RAROP 7271 
PAC8UF 3023 RARQPl 6766 
PACKC 4507 READC 4513 
PACKST 0153 RECOVR 2745 
PACL.ST 3056 REMAIN 016? 
PACLS2 1204 RESTR 6517 
PC 0145 RET 6351 
PCHK 0510 RETRN 1554 
PCKl 3042 RETURN 5500 
PCI 0620 RFLAC 7343 
PDLXR 0013 RND2 6227 
PO? 0532 ROT 3060 
P03 0550 ROTRAC 5762 
PER 0022 RTL6 4520 
PERIOD 5612 RU81 3065 
PGOTO 1022 RUB2 3077 
PINC 1122 RUB3 
PKZERO 3122 6340 
PLPR 1023 SAVAC 2600 
POPA 1413 SAVLK 2601 
POPF 4505 SBAR 1321 
POPJ 5502 SCALED 6244 
PQUCS 3040 SCHAR 131P 
PRCP 1103 SCONT 130 7 
PRINTC 4512 SDLOOP 7143 
PRNTLN 4514 SDMULT 7 133 
PROC 0616 SDOWN 6 2 2 / 
PROCES 0615 SDSHIF 7155 
PRno i 7037 SET 1024 
PR0D2 7072 SEX 1357 
PSWIT 5660 SEXC 075? 
PTCH 0161 SPINAL 1060 
PTENPT 6232 SFOUND 1325 
PT l 0154 SGNSWT 707? 
PT2 1132 SGNTST 575.5 
PUSHA 4503 SGOT 1331 
PUSHF 4504 SHFLOP 6746 
PUSHJ 4501 SIGOUT 6100 
P0 1523 SIN 2706 
P 1 3 0005 SKIPNP 3014 
P17 0031 SKPNP 273? 
P177 0026 SNLIST 6115 
P2 0035 SORTS 1333 
P27 6765 SORTC 4511 
P277 0032 SORTCN 0127 
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S 0 R 7 J  518 
S P A C L A 7\hi 

S P L A T 3124 

S P F C F ; 4 b 2 i 
S C C O N 7534 
SQLOuF /47c. 
S R - N L S I 1376 

STAhiT - 1 7 7 
ST Ah TV / I 34 
STPlNi.. 3 i ? 3 
SLbS 1524 
TAb 13'^? 
T A H C T P I. . l 

TASh l ? l -
TAbhCU 1222 
T A S K 4 U a £ 
TCkLF U..'^ 
T C P L F ? 12 0 4 

T D E N O 3 1 / U 

T C L U U P 3131 

TpOUTP 3 1 / 4 
TDTtXT 3 1/5 
TC'LfHP 3125 
T L I S i o H ? 

T t b P l I n ? 
TE MP2 I l'-.3 
T F M P 3 . 1 - 4 
T F N F T t « ;3 l 
T t W 5 2 L k F 

T F S T C 'ibOa 
TESTN 4222 
T t X 1 P 3 3 17 
TFuAv / 3 4 4 
T G K F ? i-473 
TP I SUN- " 1 4 b 
THISOP 3 1 4 / 
T I M 2b25 
T  T W 12 6k: 
TLIST 1142 
TLJST2 14k.5 
TL1ST3 1162 
TC1LIC-
TGUuT 1241 
TRPLAi.! 5713 
TSTrlRN 456b 
TSTGRF 4524 
rSTLPF; 4523 
TSTSGN 6 8 3 L 
TSwP 3233 
TTXTK 1237 
TTxTS 123e: 
TXThtS 2443 
TXTSAV 2435 
TYPc 1237 
TYPt2 1227 

T l 0156 
T2 0157 
bScRT 6302 
L - S E R T P 3270 
1,|TF 2317 
UTQ 2326 
UTRA 2315 
U T X 2337 
V A L 2463 
F A I I P 2733 
FALL 0671 
F t X I T 0703 
F. R IT t. 0 S 4 I 
FiTtSTG 0674 
WTFST2 0660 
W T X R 0712 

F T X S 0711 

F X 0676 
XAPS 2053 
XAOC 2414 
XCT 0020 
XCTIN 0136 
X O X S 1153 

VOVS 1145 
VCN&LN 2417 

XFINH 2265 
X F I X 7 311 
X r l 7 650 
XFuuAT 7332 
» G t T L N 0 312 

 u s e 
V I 3 3 2o65 
XCa.'TL 2675 
XPOPJ l a 5 6 
XPRNTL 6151 
XPUSHA 0501 
XPUSHJ 0523 
X K T 01X11 

XRTL6 0305 
XRT2 0012 
XRT3 0016 
XoDRTC 0733 
XSPNHR 1524 
XTESTC 0713 
XTESTN 1533 
XT5TER 2514 
X X X 6117 
XXXP 6237 
X? 1161 
/ L R Q U O 7216 



/EVTEKDED FUNCTIO J PACKAGE FOR PALS-V8 8 / 1 6 / 7 2 PAGE 1 

1 /EXTENDED FUNCTION PACKAGE FOR FOCAL 5 / 6 9 
2 / E . A . T A F T , 6 / 1 0 / 6 9 
3 / 
 / F S I N I SINCX) X IN RADIANS 

6 /FCOS: COS(X) X IN RADIANS 
c / F A I N : A R C TANCX) RESULT IN RADIANS 
7 / F E X P : E X P ( X ) 

6 / F L O G ! LNCX) 
9 / / / / / 

1? / D E F I N I T I O N S 
11 l - n t ' F IXNRI FAO = 1000 
J2 2801 FIXMRI FSB«2000 
13 : U F I X M R I FMYa3000 

14 400P FIXMRI FOVO4000 
15 5000 FIXMRI FGT«5000 
l b b000 FIXMRI FPTa6003 
17 7w0" FNRa7000 
l b 4 4 / 7 FLNTa4407 
19  FEXTS0 
2n FIXTAB 
21 / / / / / 

 4450 NEGATES 4450 
?3 1?4D GETSGNa 1045 
24 5500 RETURNS 5503 
25 O/iU' SNs 10 
2b 4452 F IXa 445? 
27 4503 PUSHAa 4503 
28 1413 PnpAa 1413 

y 0 / 4 . 1 FLACs 44 
3 3 754 ! FLTEMPs 7545 
3 1 1573 FLTONEs 1573 
32 0813 PDLXRs 13 
33 452(- ERRORS 4526 
3-4  FLOAT' 4430 
35 0 5 7 ! F N T A B F B 571 

3b BOTTOMS 27 
37 1162 COMGOa 1164 
38 4 5 i r SQRTJa 4510 
39 0065 M5s 67 
40 0132 CNTRa
41 0 3 i f AXINs 10 

 456 t TSTERMs 4565 
43 061P PHQCa 616 

 273S EKR0R5S 2735 
45 560P DBCONi/s 5600 



/ E X T E N D E D F U N C T I Q N P A C K A G E FOR P A L 3 - V 8 8 / 1 6 / 7 2 P A G E

0027 M 
/ 0 0 2 7 5112 FCOS-1 /TOP OF TEXT 

060
FAIN /POINTERS TO iXTEHDEO FUNCTIONS 

00601 5202 FEXP 
0k!6B2 FLOG 
0W603 5117 FSIN 
0 0 6 / 4 5113 FCQS 

///// 

/ENABLE A "LIBRARY DELETE" COMMAND 
/WHICH WILL DELETE THE EXTENDED FUNCTIONS AND 
/FREE MORE FOR USER AREA. 

1 174 *COMGO*10 
0 U 7 4 6556 LIBRARY 

60 6555  6555 
06555  3 L I B L S T , "D 

///// 

06556 45 IP LIBRARY,SQRTJ / " L I B R A R Y " - EXPANDABLE COMMAND 
 6 5  7 t 5 5 L I 8 L S T - 1 

/ 6 5 0 0022 L I B G 0 - L I 8 L S T 
06561 4526 ERROR / I L L E G A L LIBRARY COMMAND 

///// 

06562 i;«67 L I B D , TAD M5 /DELETE THE EXTENDED FUNCTIONS 
06563 3132 DCA CNTR 

 6 66 1375 TAO EXTAB 
06565 DCA AXIN 
06566 1 175 TAD PERROR 
06567 3 41 e DCA I AXIN /SET ERRORS PQINTFRS 
0 6 5 7 / 2132 ISZ CNTR 

 1 5366 JMP , - 3 
0657 2 1376 TAD DTOP 

7 7 3  7 DCA BOTTOM /MOVE TOP POINTER UP 
06574 5261 P 6461 /OPTRET CIO REACH END OF COMMAND) 

///// 

06575 F577 EXTA8, FNTABF+6 
/ 6 7 6 5577 DTOP, DBCONV-l 
06577 6562 L IBGO, L IBD 

80 0175  175 
00175 2 / 3 5 PERRQR, ERRORS 



/ E X T E N D E D F U N C T I O N P A C K A G E F O R P A L S - V S  P A G E

85 /FOCAL EXTENDED FUNCTIONS 
B P M 13 * 5 1 13 
87 COSINE 

0 5113 FCOS, NEGATE / c o s c x ) / 2
b9 05114 / 7 FENT 
9 0 / 5 U 5 177? FAD I P I 2 
91 / 5 I 1 6 0 /  iX FEXT 
92 
93 SINE 
94 0 5117 1 :5 F S I N , GETSGN 
95 0 5 1 2 / SNA 
96 0 512 1 RETURN / S I N ( [ ? )
97 05122 7 7 1 - SPA CLA 
9B / 5 1 2 3 477 JMS I NEG2 / S I N ( - X ) s - S I N C X ) 
99 25124 DCA SN 

05125  0? FENT 
25126  374 FDV TWOPI /REDUCE MODULO 2 P I 

/ 2 05127 6773 FPT I X2 
05130 FEXT 
05131 FIX 

/ 5 05132 NEGATE 
/6 05133 FENT 

1/7 05134 /wi'' FNR 
/ 8 05135 I7 7;i FAD I X2 

/ 5 1 3 6 3374 FMY TWOPI 
 1 0 05137 6774 FPT I X2 
 1 1 / 5 J 237 ! FSB P I 

112 0 514 1 0/0 FEXT 
113 05142 1 / GETSGN / X < P I ? 
1 14 05143 7 7 l ( SPA CLA 
115 " 5 1 4 4 5 3 JMP PCHECK /YES 
116 05145 FENT / N O , S I N t X - P I D s - S I N C X ) 
117 0 514 r 7 7 ; FPT
116 05147 p X u FEXT 
119 0 5 1 5 / 1 0 l f TAD SN 
1 2 /  5151 / 4 t CM A 

121 05152 / 1 1 DCA SN 
122 05153 PCHECK, FENT / X < P I / 2 ? 
123 0 515 FGT I X2 
124 05155 2772 FSB I P I 2 
125 05156 FEXT 
126 05157 10 GETSGN 
127 0 5 1 6 / 7 715 SPA CLA 
128 05161 5367 JMP PALGO /YES 
129 05162 PENT / N O , S INCX)aS INCPT-X) 
130 05163 FGT P I 
131 0 516 2773 FSB I X2 
132 051 65 6773 FPT I X2 
133 051P6 FEXT 
134 / 5 1 6 7 5770 RALGO, JMP I . + 1 /PERFORM POWER SERIES 
135 0 5 1 7 / 5540 PALG 



/ExTENDhU FUNCTION PACKAGE FTJK PAL8-V3 8 / 1 5 / 7 2 PAGE 4 

135 
137 1517 1 5321 FNEG 
138 . 5 1 7 2 5 4 13 P12 , PIOT 
139 I 5 1 7 3 5325 X2 , X 
140 05174 0 TWOPI, 3003 
l A l 06175 3 U 0 3110 
1A2 . '5175 3761 376 1 
143 / 5 1 7 7 0 / 0 2 P I , 0 0 0 2 

144 / 5 2 0 d 3 11,0 3110 
145 05201 37 61 3761 
146 7 EXPONENTIAL 
147 05202 1045 FEXP, GETSGN 
148 0 52 0 7710 SPA CLA 
U 9 05204  321 JMS FNEG 
1 5 / 0  2 / 5 3 n c DCA SN 
151 05206 <3 4 U 7 FENT 
152 05207 3272 FMY LG2E 
153 0 5210 6325 FPT X 
154 0.521 1 0 000 FEXT 
155 0 5212 FIX 
156 05213  5 M 3 PUSHA 
157 0 5214 4450 NEGATE 
158 05215 4 4 FENT 
159 05216 FNR 
1 6 / 05217 1325 FAD X 
161 05220 6 32 5 FPT X 
162 0 5221 3325 FMY X 
163 05222 6330 FPT XSUR 
I b d 05223 1267 FAD DF 
l n 5 05224 f 7 3 3 FPT I TP 
166 05225 52 64 FGT CF 
167 -522 6 13 7 33 FDV I TP 
166 05227 2325 FSB X 
169 1256 FAD AF 
170 V 5231 6,7 33 FPT I TP 
171  52 32 526) FGT BP 
172 05233 FMY XSQR 
173 0-5234 1733 FAD I TP 
174 0 5235 6733 FPT I TP 
175 05236 5325 FGT X 
176 05237 4733 FDV I TP 
177 05240 3275 FMY TWO 
178 a 5 2 4 1 1 7 3 4 FAD I ONEPT 
179 05242 i, .01 FEXT 
1 8 / 0524 3 H 1 3 POPA 
181 05244 1  4 4 TAD FLAC 
182 0 5245 OCA FLAC 
183 25246 20 1? ISZ SN 
184 05247 RETURN 
185 1  4  7 FENT 
186  5 2  1 6325 FPT X 
1»7 05252 5734 FGT I ONEPT 
IH8 05253 4325 FDV X 
189 052 5 4  v" FEXT 
1 9 / 05255 5  k RETURN 

/TAKE ABSOLUTE VALUE 

/SAVE iNTEGEFi PART 

/RETAIN FRACT'IONAL PART 

/EXP C - X ) a l / E X P (X) 



/ txTENDfcD FUNCTION PACKAGE FOR PALB-V8 8 / 7 2 PAGE 5 

191 /EXP ANO ARCTANGENT CONSTANTS 
192 k5256 0 004 AF, 0004 
193 0 52 57 237? 2372 
194 05260 1402 1402 
195 V 5261 777 A BF, 7774 
196 I-5202 2157 2157 
197 05263 5157 5157 
198 0 5 2 6 4 0 / 1 2 CF, 0012 
199 I 5265  454 
2 / 0 V'5266 0343 0343 
201 05267 0007 OF, 0007 
202 05270 ?56 2566 
203 0527 1 5341 5341 

/ 4 05272 0 001 LG2E, 0001 
?05 75273 2705 2705 
2 / 6 P5274 2435 2435 
20 7 05275  w 0 2 TWO, 0002 

 5276 20 01? 2000 
209 05277 BETl , 
2 1 / 2427 2427 
211 05301 2323 2323 
212 77 7 5 7775 
213 34 27 3427 
214 05304 7  52 7052 
215 05305 6ETZ, 
216 05306 2437 
217 0  7 1641? 1646 
216 0 5 3 I 01  773 AUF2, 77 73 
219 05311 3306 3306 

05312 
 3 1 3 7777 A L F l , 7 777 

222  53 1 4 3 30 3304 
223  5315 4
224  5316 AUFZ, 
225 05317 2437 2437 

05320 1  4 3 1643 
227 
228 /ROUTINE TO NEGATE  RETURN 
229 05321 FNEG, 
230 0 5322 NEGATE 
231 05323 7  40 CMA 
232 05324 57 21 JMP I FNEG 
233 /VARIABLES 
234 05325 e X , 0 
235 05326 0 
236 05327  k 0
237 I' 5330 XSQR, 0 
236 05331 0  0?' 0 
239 05332 0  00 
?40 /POINTERS 
241 05333 7545 TP, FLTEMP 
242 1 573 ONEPT , FLTONE 



/ExTEMUtD FUSCTIUN PACKAGE FOR PAL8-V8  PAG!:

243 ARC TANGENT 
244 1 1 4 5 F4TN, GETSGN 
245 0 5 336  7 1 ( SPA CLA 
246 4 32 1 JMS FNEG 
247 a534P 3 1 C DCA SN 
246 / 5 3 4 1 4 4 Ik 7 FENT 
249 05342 6325 FPT X 
2 5 / 5325 FGT X 
251 05344 27 34 FSa I ONEPT 
252 0 5  4 5 0 0 t FEXT 
253 0 5346 1 ' 1 4 5 GETSGN 
254 0D347 771P SPA CLA 
255 05350 5  57 JMP GO 
256 05351 4 41, FENT 
257 5734 FGT I ONEPT 
258 4325 FDV X 
259 05354 f 42.5 FPT X 
260 05355 0 .10 ? FF.XT 
261 05356 7 1 4 0 CMA 
262 4 50 3 n o , PUSHA 
263 05360  4 / 7 FENT 
264 05361 5325 FGT X 
265 05362 3325 FMY X 
266 05363 FPT XSQR 
267 05364 3302 FMY BET2 
268 05365 1277 FAD BF.T1 
269 a5366 FMY XSQR 
270 05367 1 3 / 5 FAD £TZ 
271 05370 f 7 FPT I TP 
272 / 5 3 7 1 5311- FGT ALF2 
273 05372 FMY XSQR 
274 1313 FAD ALFl 
275  4 FMY XSQR 
270  5 1316 FAD ALFZ 
277 05376 3325 FMY X 
278 05377 47 FDV I TP 
279 05400 0 0 FEXT 
2 6 / 0 5 4 / 1 24 13 ISZ I PHLXR 
261 05402 5 2 JMP EXIT2 
262 U5403  4 50 NEGATE 
283 0  4 0 4 4 FENT 
264 05405 1213 FAD PIOT 
285 0 5 4 / 6  0 0 FEXT 
286 0 5 4 / 7 2 0 10 E X I T 2 , ISZ SN 
287 05410 5 50 0 RETURN 
268 054 1 1 4  50 NEGATE 
269 05412 5500 RETURN 

/TAKE ABSOLUTE VALUE 

/S IGN FLAG 

/CHECK SIGN FLAG 

/SUBTRACT FROM P I / 2 

/ARC T A N f - X ) B - A » C TAN(X) 

I 
I 



/EXTENDED FUlCTIOx PACKAGE FOR PALa-V3 8 / 1 6 / 7 2 PAGE 7 

290 /4RCTAN GENT AND 
291 P5413 E-Mtn P I O T , 0001 
292 05414 3110 311Q 
293 05416 3761 3761 
294  16  1 L 8 , 7771 
295 05417 4544 4544 
296 05420 1735 1735 
297 05421 L 7 , 777 A 

296 05422 2 2 3 6 2236 
299 05423  3'/ 4 4304 

 2 4 L 6 , 
301 05425 47 4( 4746 

/ 2 05426 :i 3771 
303 05427 7775 L 5 , 7776 

0 54 30 2535 2535 
05431 330:1 3301 

306 05432 ( L 4 , 7776 
05433 4113 4113 

8 72111 7211 
/ 9 0  4 3 5 7777 L 3 , 7777 

310  5 436 2517 2517 
311 1 0307 0307 
312 0 7777 L 2 , 7777 

31 3  5  1 4000 
314 k 5442 4 1 01'- 4100 
315 05443 V  0 L I , 0000 
3 l 6  5 37
317  4  42 7742 
316 t 5 0  P L 0 G t 2 , 000 0 
319  544 2613 2613 

 14 4414 
321  5  51  54 5 T P l , FLTEMP 
3 2 2 ii 5  2 1 5  3 O N E P S , FLTONE 
323 05453 5321 X I , X 

/ P I / 2 



/ E X T E N D E D F U N C T I O N P A C K A G E FOR / 1 6 / 7 2 PAGE

3?4 LOGARITHM 
325 05454 1046 FUOG, GETSGN 
326  5 4 5 7550 SPA SNA 
3 2 / 4526 ERROR /ZERO OR NEGATIVE 
326 0 5 4  7  40 7 FENT 
329 05460 6651 FPT I TP l 1 

330  54 61 265? FSB I 0NEP2 
331 05462 FEXT t 

33? 05463 104 GETSGN 
333 D5464 7450 SNA 1 

334 05465 5336 JMP ZERGO / L O G C n a B
335 05466 7700 SMA CLA 
336 054  7 5276 JMP STARTL 
337 05470 4 4 07 FENT / L O G t X l a - L O G i ' i / x ) 
336 06471 6662 FGT I QNEP2 
339 05472 4651 FDV I TP l 
340 05473 6651 FPT I TPl I 
341 0547 0000 FEXT 
342  5  7 5  0 CMA 
343 05476 STARTL, DCA SN 
344 05477 7 0 40 CMA 

t 
1 

345 05500 1651 TAO I TPl 
346 05501 FLOAT i 
347  5 502 4407 FENT 
348 05503 3246 FMY L0GE2 
349  550 -53 FPT I XI 
350 05505 P00B FEXT 
351 05506 lAC 
362 05507 3651 DCA I TP l 
353 05510 4407 FENT 
364 05  11 5661 FGT I TP l 
365 05512 2652 FSB I ONEP? 
356 05513 6651 FPT I TPl 
357 0 5514 3216 FMY L8 
358 05515 1221 FAD L7 
359 05516 3651 FMY I TPl 
360 0551 7 1224 FAD L6 
361 05520 3651 FMY I TPl 
362 0 5521 1227 FAD L5 
363 0 5522 3651 FMY I TPl 
364 05523 1232 FAD L4 
365 05524 3651 FMY I TPl 
366 05525 1235 FAD L3 
367 05526 3661 FMY I TPl 
368 05527 12 FAD L2 
36S R5530 36 51 FMY I TP l 
370  5531 1243 FAD L I 
371 05532 3651 FMY I TPl 
372 05533 1653 FAD I XI 
373 05534 E / FEXT 
37 4 05535 5207 JMP EXIT? 
375 ZERGO, FLOAT 
376 5 500 RETURN 



/EXTENDED FUNCTION PACKAGE FOR PAL3-V3 8 / 1 6 / 7 2 PAGE 9 

377 /CONTINUATION OF 
378 0 5 5  0  07 PALG, FENT 
379  55  1 5653 FGT I XI 

05542 4213 FDV PIOT 
381 3 6653 FPT I XI 
382 05544 3653 FMY I XI 
383 0 5545 6851 FPT I TP l 
384 k 6546 336 I FMY C9 
385 1364 FAD
388  6 3 6 5 ! FMY I TPl 
367 05551 1367 FAD C5 
388 05552 365 :i FMY I TPl 
389 1372 FAD C3 
390 05554 36 5;i FMY I TP l 
391 E'5555 1213 FAD PIOT 
392 05856 3653 FMY I XI 
393 05557 0  0 t FEXT 
394 05560 5207 JMP EXIT? 
395 / S I N E CONSTANTS 
398 05561 7 7 64 C9, 7764 
397 05562 2366 2366 
396 k'5583 5735 5735 
399 05564 777 ! C7, 7771 

 00 05565 5466 5466 
 1 0 5566 6 317 6317 

402 05587 C6, 7775 
/ 3 05570 2431 2431 

404 0  1 5P53 
 0 5 pa 00 C3 , 3000 

408 05573 5026 5325 
407 05574 042f- 0420 

 8 



/EXTfcMQE'D FUNCTION PACKAGE FOR PAL8-V8 8 / 1 6 / 7 2 PAGE 10 

A F 5256 ONP PT 5334 
AUPZ 5316 CNEP2 5452 
ALFl 5313 PALG 5540 
ALF2 53l fc PALGO 5167 
AXIN  0 I 0 PCHECK 5153 
bFTZ 5305 PDLXR 0013 
dET l 5277 PFRROR 0175 
«FT2 5302 P I 5177 
6F 5251 PIOT 54 13 
6 n T T 0 M 0027 P I 2 5172 
CF 5 26 4 PCPA 1413 
CNTR I 132 PROC 0616 
L D M G O 1164 PUSHA 4503 
C3 5572 RETURN 530M 
C5 5557 S K 0310 
C7 5564 SQRTJ 4513 
C9 5561 STARTL 5476 
DBCOWV 5600 T P 5333 
UP 5267 TP 5451 
oTcip 6576 TSTERM 4565 
tRwOR 452.6 Two 5275 
t R R 0 R 5 2735 TyGPI  17
t X l T 2 54 X 5325 
tXTAB 6575 XSQR 
H A T .N 5335 XI 
FCOS 5113 X2 5173 
FEXP 6202 ZERGn 5536 
F i x A452 
FLAG 01 / <j 4 
FLOAT 4431 
FLOG 5 4 5 4 

l-LTEMP 7545 
i-LTONE 1573 
F N t G 5321 
F M A fcj p 0 57 1 
FSIN 5117 
b £ T S G N 104 5 
bO 5367 
L G 2 E 5272 
L l b D 6562 
L I B G D 6577 
u l t tLST 6555 
i.IriRAR 6556 
uOGf? 6446 
L l 5443 
1,2 5440 
u3 5435 
L4 5432 
L 5 5427 
L 6 5424 
L 5421 
LB 541G 
M5 0067 
NEGATP 4 4
NEG2 6171 



fcRHORS D E T F C T F D 

/ I

LINKS GENtRATED 
4 1 0 



- 12 -
AF 169 1 9 2 * 
ALF 2 2 2 4 t 276 
ALF 1 2 2 U 274 
ALF2 2 IMA 272 
AXIN 4 U 71 73 
BIT 2 2 l b A 27 0 
ttfcTl 209b 268 
13ET2 212a 267 
oF 171 19 5 * 
b 0 T T 0 M 3bb 46 77 
CF 166 1 9 6 * 
CMR 4? fe 69 74 
COM&Q 37b 68 
C3 38 9 4 0 5 * 
C5 387 4 0 2 * 
C7 386 399a 
L 9 364 3 9 6 * 
UPCONV 45fc 81 
UF 164 2 0 1 * 
DTOP 76 8 1 * 
fckROR 33b 66 32 7 
t R R Q R b 44b 84 
fcXIT? 281 2 8 6 * 37 4 
f XTAb 70 8P* 
r AT N 49 2 4 4 * 
FCuS 47 53 8 8 * 
FF XP 5 / 1 4 7 * 
F i x 2 6 * 104 155 
FLAC 29b 18 1 182 
FLOAT 34t,r 346 375 
FLOl. 61 32 5* 
F L TfcMP 3 0 * 241 321 
F U T D N F 31b 242 322 
FNF& 137 149 2 2 9 * 
F N T A b F 3 6 * 48 84 
bS lN £2 9 4 * 
UETSON 23A 94 113 
bC 256 262e 
(-G?t 162 2 0 4 * 
L i b O 6 6 * 62 
L ibUO 65 8 2 * 
L lBLST 61b 64 65 
LI8RAK 59 6 3 * 
UDGE2 31Rb 348 
1-1 3 1 5 * 370 
L 2 3 1 2 * 368 
L 3 3 0 9 * 36 6 
L4 3 0 6 * 364 
U5 3 0 3 * 362 
L6 360 
L 7 2 9 7 * 358 

2 9 4 * 357 
3 9 * 68 

NfcuATF 2 2 * 68 105 
NEr,2 96 1 3 7 * 

394 

232 

126 

246 

147 244 253 325 332 

 230



- l 3 -

ONfcPT 17B 187 2 4 2 * 251 257 
0N&P2 3 ? ? * 33P 338 355 
PALG 135 3 7 8 * 
P A L G 0 128 134* 
PCMbCK. 113 1 2 2 * 
P D L X R 3 2 * 2 80 
P E K R 0 R 72 «4tt 
P I 111 130 1 4 3 * 
P inT 13b 284 2 9 1 * 380 391 
P I ? 92 124 1 3 8 * 
POPA 2 8 * 180 
PRLIC 4 3 * 
PUShA 2 7 * 156 262 
RETURN 2 4 * 96 184 190 287 289 376 
SN 2 5 * 99 119 121 150 183 247 286 343 
SCKTJ 3 8 * 63 
STARTL. 336 3 4 3 * 
TP 165 167 170 173 174 176 2 4 1 * 271 278 
TPl 3 2 U 329 339 340 345 352 354 356 359 

363 365 367 369 371 383 336 388 390 
TSTfcRM 4 2 * 
TWO 177 ?M7* 
TWOPI l e i 109 1 4 0 * 
X 139 153 160 161 162 168 175 186 188 

249 2 50 258 259 264 265 277 323 
XSQR 163 172 2 3 7 * 266 269 273 275 
XI 3 2 3 * 349 372 379 381 382 392 
X2 102 108 110 117 123 131 132 1 3 9 * 
ZERGO 334 3 7 5 * 

361 

2 3 4 * 





/ 2 - U S t R PATCH FOR FOCAL, 5 / 6 9 PAL8-V3 8 / 1 6 / 7 2 PAGE 1 

/2-.USER PATCH FOR FOCAL , 5 / 6 9 
/EDWARD TAFT 6 / 1 0 / 6 9 

/LOAD FOCAL, 5 / 6 9 INTO FIELD 0 , THEN THIS PATCH. 
5 / I T COPIES FOCAL INTO FIELD 1 AND PERFORMS 
6 
7 

/THE NECESSARY MODIFICATIONS FOR 2-USER FOCAL. 

6 
017 6 * 176 

9 176 3600 STRT 
10  b  3600 
1 1  360 7 3 3 T R T , CLA CLL /POINT TO " B E G I N " 
12 t 3 6 0 1 1234 TAD BEGNP 
13 / 2 3176 DCA 176 
1 A  36 03 1635 FD, TAD I FTP /TRANSFER CCLOCS. 0 - 7 5 7 7 ) M 
15 03604 6211 CDF IM / F I E L D 0 TO FIELD 1 
16 03605 3635 DCA I FFP 
17 (-3(50 6 6201 CDF 0 0 

I B 0 36 2235 ISZ FFP 
19 03610 2236 ISZ FCNTR 
2 H 0 3 6 U 5203 JMP FD 
21  36 1,2 1237 TAD PTCHP /SET UP TO PATCH FOR 2-USER 
2 2 0 3613 3 ' 1 6 DCA 16 
23 i ' .36l4 1416 P T C H l , TAO I 16 /PATCH FIELD 1 
24 ( 3 6 1 5 7 4 50 SNA /GET ADDRESS 
25  3616 5225 JMp P T C H 0 / 0 ADOR » END OF FIELD I PATCH 
26 r 3617 OCA FFP 
27 03620 1416 TAO I IS /GET PATCH 
2 0362 I 6211 CDF 10 
?9 0 3 D 2 2 3635 OCA I FFP 

\2 6201 CDF 0 0 

31 03624 5214 JMP PTCHl 
32 a36?5 PTCH0, TAD I 16 /PATCH FIELD 0 
33 t 3626 7 4 5 / SNA 

557( JMP I 176 /START 2-USeR FOCAL 
35 0 36 3 w  2 35 DCA FFP 

03631 H 1 6 TAO I 16 
37 v'3o32 DCA I FFP 
36 .3633 JHP P T C H 0 

39 
4  36 34 3 4 32 bEGNP, 3432 /BEGIN 
41 E F P , 

42 0200 F C N T R , - 7 6 0 0 
43 P T C HP, 



/ g - U S c H PATCH FUR FOCAL, 5 / 6 9 PAL8-V8 8 / 1 6 / 7 2 PAGE 2 

44 / F I E L D  PATCHES 
45 /ALT tRNAT t ADDRESS. PATCH 
46 03640 1 166  166, '5537 
47 0 36 41 6537 
48 03042  167 0 1 6 7 ; 3 4 5 3 
49 0 36 4 3 3453 
50 k 3644 0172 !417fc;7413 
51 0 3645 74 10 
52 0 36 4  754 0 7 5 4 ; 4 5 D 6 
55  36 4 4 566 
54 03650 1362 1 3 6 P ; 4 5 6 6 
55 0 3 D 6 1 4566 
56 2 2 7 / 7 270714566 
57 4566 
58  4 3226 3 2 2 6 ; 4 5 6 6 
59 03655 4566 
60 K3656 6472 6 4 7 2 ; 4 5 6 6 
61 /3657 4566 
62 2 3 660 6 6 2 1 6 o 0 i ; 4 5 6 6 

0 3 0 61 4 5 6 6 
64 03662 2 6 / 6 2 6 0 6 ; 5 4 0 1 
65 03663 6 4 0 1 

23664 20 10 2 6 1 0 ; 6 4 b 6 
67 23665 6 4 / 6 
6 8  66 2 625 2 b 2 5 ; 8 4 1 l 
69 t  11 
/ a 2 36  0 2627 2 6 2 7 ; 6 4 1 2 
71 i 3671 641? 
72 , 3672 2634 2 6 3 4 ; 6 4 1 4 
7 03673 6 4 14 
74 0 36 7 4 2717 27 1 7 ; 5 4 1 6 
75  3 6 7 5  416 
7 236 2771 277 1 ; 5 4 ! 6 
77 23577 64 16 
78 3 2 0 4 3 2 0 4 ; 1220 
79  1 l ? 2 t 
8i: / 2 322C 3 2 2 0 ; 6 4 1 1 
81 0  3 64 11 
82 3235 3 2 3 5 ; 1 1 7 0 
83 1 170 
84 03726 3271 327 i ; 4526 
85 2 3 7 / 7 452b 

2 3712 2617 2 6 1 7 ; 5 2 4 6 
 3711 5246 

MS 237 12 2044 2 6 4 4 ; S 6 4 5 
89 23713  4 5 
yU H3714 2645 2 6 4 5 ; 6 5 2 0 
91 23715 b  2 k 
92 2  16 2 6 46 2 6 4 6 ; S 2 3 4 
N3 0 3 7 17 6234 
94 23720 2647 2 b 4 7 ; 7 6 4 0 
95 " 3721  6 4 P 

wb  3722 2650 2 6 5 0 ; 5 3 4 5 
03723 50 4 6 

96 23724 2  1 2 6 5 1 ; 1 2 5 4 



/2 -USER PATCH FOR FHCAL, 5 / 6 9 PALd-V8 8 / 1 6 / 7 2 PAGE 2 - 1 

99 1 3725 1254 
1H0 03726 2652 2 6 5 2 ; 3 1 6 7 
101 03727 3167 
102 13730 2 6 2 6 5 3 ; 5 2 2 5 
100 03731 5225 
1/4 03732 2 6 54 2 6 5 4 ; 2 7 4 5 
l a b 2745 
1/6 03734 2655 2 6 5 5 / 6 5 5 2 
107 03735 6552 
l a e 03736 2670 2 6 7 0 ; 5 6 5 5 
1 03737 5655 
110  37  0 27 12 2 7 1 2 / 5 3 0 7 
l U  3 7 4 1 530
112 03742 6b2P 6 5 2 0 / 7 6 0 4 
113 03743  604 
114 03744 6521 6 5 2 i
l i b 03745 7710 
116 03746 6 522 6 5 2 2 / 6 / 1 1 
117  37 47 6011 
113 6523 6 5 2 3 / 5 3 2 5 
119 03751 5326 
121 0 37 52 6524 6 5 2 4 / 5 0 1 2 
121 6012 
122 03754 6525 6 5 2 5 / 3 0 3 7 
123  0 37 
124 03756 6526 6 5 2 6 / 6 2 0 1 
125 03757 6201 
126 03760 6527 6 5 2 7 / 1 7 3 5 
127 03761 1735 
126 03762 6 5 30 6 5 3 0 / 7 1 0 4 
129 / 3763 7 104 
136 w 37 6 531 6 5 3 1 / 1 7 3 6 
IvM 03705 1736 
132 vj  7 6532 6 5 3 2 / 6 2 4 4 
133  7 e 7 6244 
134 0 37 7 6533 6 5 3 3 / 6 0 0 1 
135 03771 o i a l 
136 03772 o534 6 5 3 4 / 5 4 3 0 
137  400 
138 03774 6535 6 5 3 5 / 2 6 0 1 
139 03775 2601 
14P 03776 6536 6 5 3 6 / 2 6 0 0 

? 6 0 i 

U 2 0 4 6540 6 5 4 0 / 7 3 0 0 
143 )01 
144 0 4 / 0 2 6541 6 5 4 1 / 6 0 0 2 
145  0 / 6 . ' / 2 
U 6 0 4 0. 0 6 5 42 6 5 4 2 / 1 3 3 7 
147  4 0 0 5 1337 
I  4 U 0 6 6543 6 5 4 3 / 3 1 6 7 
149 i- 4 0 M 7 3167 
150 0 40 10 6544 6 5 4 4 / 6 2 0 3 
151  4k 1 1 6203 
152 14012 6545 6 5 4 5 / 5 7 4 6 
153 0 4 / 1 3 574h 



- u s t R P A T C H FOR , 5 / 5 9 / 7 2 I 

f / 1 4 6 5  6 
I  4  5 66
1 4 / 1 6 6647 
VI 4 ./  1 7 
a 4 / 1 2 0 6551 

159 04021 
/ 14022 6551 

14125 5667 
04024 6552 
4 0 2 5 4566 

0 4 026 6553 
04027 5754 
04000 6554 
£4031 ?o66 
04032 34 54 
0 4  33 b 4 i 6 
04034 010P 

04035 £166 
0 4  6 6 534 

0167 
 4 4 0  2

04041 £7 54 
04142 4566 
0 4043 136?" 

/ £4044 4566 
14  4 5 ?7.k7 
04046 4 5 0 6 
£4047 3226 
£4050 
14051 b 472 
a  i?, 5 2 4566 
14053 6  1 
0  0 5 4  5o6 

 5 3  17 
04056 5246 
0 40 57 2544 

 6 5645 
04061 2545 
04i')62 65 2'-
04063 
04064 6 ? 3 4 
£4065 2647 
0 4 / 6 6 7 6
04067 2651 

im £ 4 0  0 5345 
3 / 04071 2651 
2 / 2 04072 1254 

?3 04073 2652 
0407 4 3167 

 07 5 2 0 53 
; a 6 0 7 6 5225 

/ 7 14077 2S54 
04 110 2745 

6 5 4 6 ; 6 5 4 4 

6 5 4 7 ; 7 3 3 3 

6 5 5 £ ; 6 0 3 1 

6 5 5 1 ; 5 5 6 7 

6 5 5 2 ;

6 5 5 3 ; 5 7 5 4 

6 5 5 4 ; 2 6 S 6 

3 4 5 4 ; 5 4 1 6 

0 /END OF F IFLD I PATCHES 

/ F I E L D « PATCHES 
0 1 6 6 ; 6 5 3 4 

0 1 6 7 ; 3 2 3 0 

0754

1 3 6 a ; 4 5 6 6 

2 7 0 7 ;

3 2 2 6 ; 4 b 6 6 

6 4 7 2 ; 4 b 6 6 

660 1 ;4566 

2 6 1 7 ;  46 

2 6 4 4 ; 5 6 4 5 

2 6 4 5 ; 6 5 2 3 

2 6 4 6 ; 6 2 3 4 

2 6 4 7 ; 7 6 5 a 

2 6 5 0 ; 5 3 4 5 

2 6 5 1 ; 1 2 5 4 

2 6 5 2 ; 3 1 6 7 

2 6 5 3 ; 5 2 2 5 

265412745 



/ 2 - L J S F W FATCh F U K FOCAL, 5 / 6 9 P A L 9 - y 8 8 / 1 6 / 7 2 PAGE 2 - 3 

#t-9 t 41 £ 1 2*^55 2 6 5 5 ; 6 5 4 7 
" 4 1 1 2 V D

 1/3 2671 2 6 7 0 ; 3 6 5 5 
14 1/4 5655 

213 04 1 i 5 27 12 2 7 1 2 ; 5 3 0 7 
214 V 4 1 / 6 5337 
21b 0 4 1 b 5 2 l 6 5 2 0 ; 7 6 0 4 
216 14113  6
217  1 1 1 6 021 6 5 2 l ; 7 7 0 0 
218 t 4112 7700 
219 . 4 1 1 3 6522 6 5 2 2 ; 6 0 1 1 
220 k 41 14 b i l l 
221 k- 4 1 1 5 6523 6 5 2 3 ; 3 3 2 6 
222 14 116 5326 
223 F 4 U  5 2 6 5 2 4 ; 6 0 l 2 
224 14 120 6 0 12 
22b 14121 6 525 6 5 2 5 ; 3 0 3 7 
220 04122 
227 14125 6 526 6 5 2 6 n 0 3 0 
226 v  124 1
229 .4125 6 5r 6 5 2 7 ; 6 2 13 
2 3 / 14 126 6213 
231 04127 6 6 5 3 9 ? 3 7 33 
232 k.4133 3733 
233 14 131 6531 6 5 3 1 ; 5 7 3 2 
234 14132 5732 
23b 14133 6532 6 b 3 2 ; 2 6 i b 
236 14134 2616 
237 14135 6533 6 5 3 3 ; 0 0 1 0 
236 14136  0 0 P 
23P 14 137  535 6 5 3 b ; 7 3 0 0 
24L 4 1  tl 7301 
241 -4141 6 6 3 6 ; 6 0 0 2 
2 42 14142 6112 
243 04143 6537 6 5 3 7 ; 1 3 3 4 
244 14 144 1334 
245 0 414 5 6 5 4 6 5 4 0 ; 3 l f i 7 
24b H 4 1  6 3167 
247 14147 6541 6541 ; 6 2 1 3 
246 04150 6213 
249 14151 6542 6 5 4 2 ; 5 7 4 3 
260 IM152 5743 
261 14153 6 5 6 5 4 3 ; 5 5 4 7 
262  1 5 4 6547 
253 14155  544 6 5 4 4 ; 7 3 0 0 
264 14156 730R 
255 04157 6545 6 5 4 5 ; 6 0 0 1 
256 ill 4 160 6 1 " 0 1 
257 14161 6546 6 5 4 6 ; 5 5 6 7 
256 14162 5567 
259 04163  547 6 5 4 7 ; 4 5 6 6 
260 0  16  5 6 6 
261 14 165 6 5 5 1 6 5 5 0 ; 5 7 5 1 
262 04166 5751 
263 14 167 6551 6551 6 



/ 2 - U S t R PATCH FOR FPCAL, 3 / 6 9 

264 14170 ? 6 6 

26b 14171 t » m ENDP, 0 
266 S 

PAL3-V9 8 / 1 6 / 7 2 PAGE 

/END OF PATCHES 



/2-USER PATCH FOR FOCAL, 5 / 6 9 PAL8-Va 8 / 1 6 / 7 2 PAGE 

HEGNP 
tNUP 
CCNiF 
PC 

RTChP 
PTCHl 
HTChl 
STWT 

267 

3634 
4171 
3636 
3 6 0 3 
3635 
3637 
3625 
3614 
3 6 0 1 




