VASM ROM ASSEMBLY REV. 6/81A HP- 82160A HP-1L MODULE
OPTIONS: L CS HP-1L PRI NTER ADDRESSES @0000-61777
2 FILE SCPR1B | LPRI NTER QUAD 0 = PLO
3 0 35 CON @~0035 ROM | D 0029
4 1 33 CON @0033 FUNCS+LABEL0026

EIE IR R I R I I R I R R R I R I R R R R R S R R R R R I R R S I R R O R S R I

* THE SWTCH ON THE PIL MODULE CAN CHANGE THI S ROM ADDRESS TO @0000 *
* THE FIRST 4 WORDS OF TH' S ROM HAVE BEEN ARRANGED TO HANDLE THI S *
* CASE. SO DON' T CHANGE THE NUMBER OF FUNCTI ONS AND DON T MOVE THE *
* ACTUAL LOCATI ON OF THE HEADER UNLESS YQOU KNOW VWHAT YOU ARE DA NG *
*
*

STEVE CHQU *
I I I I I N ™
12 2 0 DEFP4K PHEAD 00 - MODULE ID: -PRINTER 2E
12 3 400
13 4 0 DEFR4K ACA 01 - ACCUM ALPHA TO PRT BFR
%2 g 8 DEFRAK ACCHR 02 - ACCUM CHAR TO PRT BUFR
%g 18 8 DEFR4K ACCOL 03 - ACCUM COLUWN TO PR BFR
%g %% 8 DEFR4K ACSPEC 04 - ACCUM SPECL CHAR TO PB
%? %2 8 DEFRAK ACX 05 - ACCUM X-REG TO PRT BFR
%g %g 8 DEFR4K BLDSPC 06 - BU LD A SPEC CHARACTER
%8 %g 8 DEFR4K LI ST 07 - LI ST SPECFD PRGM LI NES
%8 %% 8 DEFRAK PRA 08 - PRINT ALPHA REG LEFT-J
gg 3?1 1008 U4KDEF PRAXI S 09 - PRINT & LABEL A Y-AXIS
g% gg 8 DEFR4AK PRBUF 10 - PR PRI NT BUFFER LEFT-J
%% %g 8 DEFRAK PRFLAG 11 - PRINT FLAG STATUS, ETC
3?1 g% 8 DEFR4K PRKEYS 12 - PRI NTS REASS|I GNED KEYS
gg 32 8 DEFR4K PRP 13 - PRI NTS PROGRAM LI STI NG
%g gg 1008 UAKDEF PRPLOT 14 - PLOT FCN | NTERACTI VELY
gg 28 1008 U4KDEF PRPLTP 15 - PLOT FCN | NDEPENDENTLY
gg j% 8 DEFR4K PRREG 16 - PRINT ALL STORAGE REGS
%8 22 8 DEFRAK PRREGX 17 - PRINT REGS GUI DED BY X
%8 jg 8 DEFR4K PRSI GM 18 - PRINTS STATI STI CS REGS
gg gg 8 DEFR4AK PRSTK 19 - PRINTS X, Y, Z, T REGS
g% g% 8 DEFRAK PRX 20 - PRINT X-REGQ STER VALUE
g% gi 8 DEFR4K REGPLT 21 - PLOT A SINGLE FN VALUE
32 gg 8 DEFR4K SKPCHR 22 - ACCUM SKI P CHARS TO PB



[eoleololololololololoNe)

1740

115
1140
PRPLOT 710
0
367
0
120
122
120
114
117
124
614
766
116
101
115
105
40
77
616
613
632
13
414
767
131
40
115
111
116
40
77
616
460
767
131
40
115
101
130
40
77

DEFR4AK
DEFR4K
DEFR4K
DEFR4AK

SKPCCL
STKPLT
FMI
PRNOP

@~0000
@~0000

PRPLOT
PRPLTP
PRAXI S
@0115
@1140
@0710
@~0000
@0367
@~0000
@0120
@0122
@0120
@0114
@0117
@0124
@0614
@0766
@0116
@0101
@0115
@0105
@~0040
@~o077
@0616
@0613
@0632
@0013
@0414
@0767
@0131
@~0040
@0115
@0111
@0116
@~0040
@~0077
@0616
@0460
@0767
@0131
@~0040
@0115
@0101
@0130
@0040
@~o0077

23 -
24 -
25 -

0001

0002
0003

0004
0005
0006

0007
0008

0009
0010
0011

ACCUM SKI P COLM5 TO PB
PLOT 1 FN VALUE F/ XYZT
ACCUM FORMAT SPECI FI ER
DUMMY PRI NTER FUNCTI ON

FOR ROM ADDR SW TCH TO
STARTI NG LOCATN @0000
PLOT FCN | NTERACTI VELY
PLOT FCN | NDEPENDENTLY
PRINT & LABEL A Y-AXI S
REG STERS: 0077

BYTES 1ST REG 006

LBL PRPLOT

AON
@NAME ?

PROVPT
ACFF
ASTO 11

LBL 11
@ MN?

PROVPT
STO 00



90

91

92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

146

221
222
223
224
225
226
227
230
231
232
233
234
235
236
237
240
241

@0616
@0461
@0506
@0674
@0030
@0415
@0766
@0101
@0130
@0111
@0123
@0040
@0077
@0651
@0027
@0616
@0464
@0654
@0027
@0632
@0004
@0441
@0504
@0675
@0024
@0567
@0440
@0505
@0675
@0031
@0416
@0767
@0130
@0040
@0115
@0111
@0116
@0040
@0077
@0616
@0470
@0767
@0130
@0040
@0115
@0101
@0130
@0040
@0077
@0616
@0471
@0506
@0676
@0030
@0767
@0130
@0040
@0111
@0116
@0103

0012
0013
0014
0015

0016
0017

0018

0019
0020
0021

0022

0023
0024
0025

0026
0027
0028
0029

0030
0031

0032
0033
0034

0035
0036
0037
0038

0039

PROMPT
STO 01
X<=Y?

Gro 11

LBL 12
@\XI' S ?

CF 23

PROVPT
STO 04
FS? 23

ASTO 04

RCL 01
X<Y?
GTO 12

CLX
RCL 00
X>Y?
Gro 12

LBL 13
@ MN *?

PROVPT
STO 08
@ MAX ?

PROMPT
STO 09
X<=Y?

Gro 13

@ INC ?



150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209

301
302
303
304
305
306
307
310
311
312
313
314
315
316
317
320
321
322
323
324
325
326
327
330
331
332
333
334
335

PRPLTP

@~0040
@~0077
@0616
@0472
@~0700
@~0017
@~0370
@~0000
@0120
@0122
@0120
@0114
@0117
@0124
@0120
@0651
@0014
@0617
@0426
@0647
@0126
@~0770
@0120
@0114
@0117
@0124
@~0040
@0117
@0106
@~0040
@0633
@0013
@0647
@0101
@0647
@0112
@0450
@0451
@0761
@0130
@0741
@0064
@0211
@0467
@o0427
@0647
@0102
@0647
@0112
@0421
@0023
@0020
@0462
@0647
@0111
@0452
@0544
@0661
@0207
@0451

0040
0041
0042

0043
0044
0045
0046

0047

0048
0049
0050
0051
0052
0053
0054
0055
0056
0057
0058
0059
0060
0061
0062
0063
0064

0065

PROVPT
STO 10
LBL PRPLOTP

CF 12

ADV
6

XROM 2922 ( SKPCHR)

@LOor OF

ARCL 11
XROM 2901 (ACA)
XROM 2910 ( PRBUF)

RCL 08
RCL 09
@

XEQ 09

STO 07
7
XROM 2902 ( ACCHR)

XROM 2910 ( PRBUF)

1

3

0

STO 02

XROM 2909 (PRAXIS)

RCL 10
x>07?
GTrO 00

RCL 09



210 336 450 CON @0450 0066 RCL 08
211 337 501 CON @0501 0067 -

212 340 452 CON @0452 0068 RCL 10
213 341 541 CON @0541 0069 ABS

214 342 503 CON @0503 0070 /

215 343 472 CON @0472 0071 STO 10
216 344 401 CON @0401 0072 LBL 00
217 345 451 CON @0451 0073 RCL 09
218 346 450 CON @0450 0074 RCL 08
219 347 541 CON @0541 0075 ABS

220 350 504 CON @0504 0076 X<Y?

221 351 561 CON @0561 0077 X<>Y

222 352 447 CON @0447 0078 RCL 07
223 353 503 CON @0503 0079 /

224 354 526 CON @0526 0080 LOG

225 355 550 CON @0550 0081 I NT

226 356 422 CON @0422 0082 2

227 357 501 CON @0501 0083 -

228 360 465 CON @0465 0084 RCL 08
229 361 450 CON @0450 0085 STO 06
230 362 466 CON @0466 0086 STO 06
231 363 417 CON @o0417 0087 LBL 14
232 364 634 CON @0634 0088 FI X I ND 05
233 365 205 CON @0205

234 366 447 CON @0447 0089 RCL 07
235 367 503 CON @0503 0090 /

236 370 556 CON @0556 0091 RND

237 371 647 CON @0647 0092 XROM 2905 (ACX)
238 372 105 CON @0105

239 373 423 CON @0423 0093 3

240 374 647 CON @0647 0094 XROM 2923 ( SKPCQL)
241 375 127 CON @0127

242 376 446 CON @0446 0095 RCL 06
243 377 656 CON @0656 0096 XEQ IND 11
244 400 213 CON @0213

245 401 647 CON @0647 0097 XROM 2921 (REGPLOT)
246 402 125 CON @0125

247 403 452 CON @0452 0098 RCL 10
248 404 622 CON @0622 0099 STO+ 06
249 405 6 CON @0006

250 406 451 CON @0451 0100 RCL 09
251 407 446 CON @0446 0101 RCL 06
252 410 506 CON @0506 0102 X<=Y?

253 411 677 CON @0677 0103 GIO 14
254 412 30 CON @~0030

255 413 634 CON @0634 0104 FIX 04
256 414 4 CON @0004

257 415 605 CON @0605 0105 RTN

258 416 PRAXIS 714 CON @0714 0106 LBL PRAXI S
259 417 16 CON @0016

260 420 367 CON @0367

261 421 0 CON @~0000

262 422 120 CON @0120

263 423 122 CON @0122

264 424 101 CON @0101

265 425 130 CON @0130

266 426 111 CON @o0111

267 427 123 CON @0123

268 430 651 CON @0651 0107 CF 12

269 431 14 CON @0014



270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329

432

520
521
522
523
524
525

740
220

740
207
204
564
500
501
427
506
565
647
127
441

503
556
647
105
617
444
572
547
664
317
566

@0440
@0441
@0761
@0131
@0740
@0340
@0211
@0466
@0421
@0022
@0025
@0647
@0102
@0647
@0112
@0442
@0550
@0541
@0462
@0421
@0026
@~0030
@0504
@0673
@~0000
@0440
@0446
@0503
@0556
@0647
@0105
@0740
@0220
@0205
@0564
@0441
@~0740
@0207
@0204
@0564
@0500
@0501
@o0427
@0506
@0565
@0647
@0127
@0441
@0446
@0503
@0556
@0647
@0105
@0617
@0444
@0572
@0547
@0664
@0317
@0566

0108
0109
0110

0111

0112
0113

0114
0115

0116
0117
0118
0119
0120

0121
0122

0123
0124
0125
0126
0127

0128

0129
0130
0131

0132
0133
0134
0135
0136
0137
0138

0139
0140
0141
0142
0143

0144
0145
0146
0147
0148

0149

RCL 00
RCL 01
@

XEQ 09

STO 06
1

2

5

XROM

XROM

RCL 02
| NT

ABS

STO 02

1

6

8

X<Y?
GTO 10 (

RCL 00
RCL 06
/

RND
XROM

XEQ 05

R
RCL 01
XEQ 04

7
X<=Y?
RDN
XROM

RCL 01
RCL 06
/

RND
XROM

ADV
RCL 04
SI GN
X=07?
GIo 03

LASTX

2902 ( ACCHR)
2910 ( PRBUF)

UNCOWP! LED)

2905 (ACX)

2923 ( SKPCOL)

2905 ( ACX)



330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389

526
527
530
531
532
533
534
535
536
537
540
541
542

544
545

547
550
551
552
553
554
555
556
557
560
561
562
563
564
565
566
567
570
571
572
573
574
575

577
600
601
602
603
604
605
606
607
610
611
612
613
614
615
616
617
620
621

422
503
505
661
211
500
442
421
501
504
603
501
662
205
401
603
500
442
501
402
647
127
617
740
152
210
465
547
661

@0440
@0505
@0673
@0000
@0501
@0441
@0440
@0501
@0504
@0673
@0000
@0503
@0442
@0421
@0501
@0502
@0432
@0025
@0500
@0550
@0621
@0162
@0444
@0446
@0503
@0556
@0647
@0105
@0740
@0127
@0205
@0422
@0503
@0505
@0661
@0211
@0500
@0442
@0421
@0501
@0504
@0603
@0501
@0662
@0205
@0401
@0603
@0500
@0442
@0501
@0402
@0647
@0127
@0617
@0740
@0152
@0210
@0465
@0547
@0661

0150
0151
0152

0153
0154
0155
0156
0157
0158

0159
0160
0161
0162
0163
0164

0165
0166
0167

0168
0169
0170
0171
0172

0173

0174
0175
0176
0177

0178
0179
0180
0181
0182
0183
0184
0185

0186
0187
0188
0189
0190
0191
0192

0193
0194

0195
0196
0197

RCL 00
X>Y?
GTO 10 (

RCL 01
RCL 00
X<Y?
GTO 10 (

/
RCL 02
1

*
5
+
| NT
STO Y

RCL 04
RCL 06
/

RND
XROM

XEQ 05

2

/

X>Y?
GTrO 00

+

RCL 02
1

X<Y?
ENTERM

GIo 01

LBL 00
ENTER?
+

RCL 02
LBL 01
XROM

ADV
XEQ 08

STO 05
X=07?
GTO 00

UNCOWP! LED)

UNCOWPI LED)

2905 (ACX)

2923 ( SKPCOL)



390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449

622
623
624
625
626
627
630
631
632
633
634
635
636
637
640
641
642
643
644
645
646
647
650
651
652
653
654
655
656
657
660
661
662
663
664
665
666
667
670

225
442
421
501
570
661
217
561
421
501
740

206
445
421
500
662
207
404
740
121

401
442

402
501
740

56
206
617
442
445
421
500
421

33

23
503
500
603
524
561
444
572
547
565
565
462
634

605
405
446
503
556
406
541
550
543

@0225
@0442
@0421
@0501
@0570
@0661
@0217
@0561
@0421
@0501
@0740
@0077
@0206
@0445
@0421
@0500
@0662
@0207
@0404
@0740
@0121
@0210
@0401
@0442
@0422
@0402
@0501
@0740
@0056
@0206
@0617
@0442
@0445
@0421
@0500
@0421
@0033
@0023
@0503
@0500
@0603
@0524
@0561
@0444
@0572
@0547
@0565
@0565
@0462
@0634
@0004
@0605
@0405
@0446
@0503
@0556
@0406
@0541
@0550
@0543

0198
0199
0200
0201
0202

0203
0204
0205
0206

0207
0208
0209
0210

0211
0212

0213
0214
0215
0216
0217
0218

0219
0220
0221
0222
0223
0224

0225
0226
0227
0228
0229
0230
0231
0232
0233
0234
0235
0236

0237
0238
0239
0240
0241
0242
0243
0244
0245

RCL 02

X=Y?
GTO 00

X<>Y

XEQ 06

GIo 01

LBL 03
XEQ 08



450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509

777
1000
1001
1002
1003
1004
1005
1006
1007
1010
1011

661
202
565
425
401
526
550
445
500
423
500
427

605
407
603
603
427
513
422
503
550
647
127

761

55
410
427
505
661

@0661
@0202
@0565
@0425
@0401
@0526
@0550
@0445
@0500
@0423
@0500
@o0427
@0502
@0605
@0407
@0603
@0603
@o0427
@0513
@0422
@0503
@0550
@0647
@0127
@0501
@0761
@0055
@0410
@0427
@0505
@0661
@0205
@0501
@0647
@0101
@0670
@0012
@0401
@0565
@0647
@0127
@0411
@0421
@0022
@0027
@0647
@0103
@0564
@0605
@0412
@0771
@0177
@0040
@0074
@0125
@0116
@0111
@0124
@0123
@0075

0246

0247
0248
0249
0250
0251
0252
0253
0254
0255
0256
0257
0258
0259
0260
0261
0262
0263
0264
0265
0266
0267

0268
0269

0270
0271
0272
0273

0274
0275

0276
0277
0278
0279
0280
0281
0282
0283

0284
0285

GIo 00

RDN

5

LBL 00
LOG

I NT
RCL 05
+

3

+

7

*

RTN
LBL 06
ENTERM
ENTER?
7

MOD

2

/

I NT
XROM

@

LBL 07
7

xX>Y?
GTrO 00

XROM
GTO 07

LBL 00
RDN
XROM

LBL 08
1

2

7
XROM

R?
RTN
LBL 09

2923 ( SKPCOL)

2901 ( ACA)

2923 ( SKPCOL)

2903 ( ACCOL)

0286- @ <UNI TS=



510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569

1012
1013
1014
1015
1016
1017
1020
1021
1022
1023
1024
1025
1026
1027
1030
1031
1032
1033
1034
1035
1036
1037
1040
1041
1042
1043
1044
1045
1046
1047
1050
1051
1052
1053
1054
1055
1056
1057
1060
1061
1062
1063
1064
1065
1066
1067
1070
1071
1072
1073
1074
1075
1076
1077
1100
1101
1102
1103
1104
1105

506
673
303
561
541
504
561
526
546
661
213
550
422
561
505
662
215
501
465
420
663
215

565
662
206
401
421
647

@0506
@0673
@0303
@0561
@0541
@0504
@0561
@0526
@0546
@0661
@0213
@0550
@0422
@0561
@0505
@0662
@0215
@0501
@0465
@0420
@0663
@0215
@0401
@0551
@0543
@0421
@0566
@0550
@0561
@0501
@0402
@0763
@o0177
@~0040
@0105
@0403
@0424
@0647
@0126
@0647
@0101
@0634
@~0000
@0565
@0547
@0661
@0212
@0647
@0105
@0527
@0422
@0465
@0634
@~0002
@0565
@0662
@0206
@0401
@0421
@0647

0287
0288

0289
0290
0291
0292
0293
0294
0295

0296
0297
0298
0299
0300

0301
0302
0303
0304

0305
0306
0307
0308
0309
0310
0311
0312
0313
0314-

0315
0316
0317

0318
0319

0320
0321
0322

0323

0324
0325
0326
0327

0328
0329

0330
0331
0332

10

X<=Y?
Gro 10

X<>Y
ABS
X<Y?
X<>Y
LOG
X<07?
GTO 00

I NT

2

X<>Y
xX>Y?
Gro o1

STO 05
0
GTO 02

LBL 00
FRAC
X#07?

1
LASTX
I NT
X<>Y
LBL 01
@E

LBL 02
4
XROM 2922 ( SKPCHR)

XROM 2901 (ACA)
FIX 00

RDN
X=07?
GIo 00

XROM 2905 (ACX)

10MX

2

STO 05
FIX 02

RDN
GIo 01

LBL 00
1
XROM 2905 (ACX)

OVAS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586

*

1106
1107
1110
1111
1112
1113
1114
1115
1116
1117
1120
1121
1122
1123
1124
1125
1126

605 CON
413 CON
420 CON
503 CON

0 CON
710 CON

56 CON
1057 CON

11

@0105

@0634 0333 FI X I ND 05
@0205

@0402 0334 LBL 01
@0762 0335 @

@0076

@~0040

@0647 0336 XROM 2901 (ACA)
@0101

@0605 0337 RTN
@0413 0338 LBL 10
@0420 0339 0

@~0503 0340 /

@~0000 NULL
@a0710 0341 END
@0056

@1057

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

SKI P SPACES AS SPECI FI ED BY X - 23 NMAXI MUM  ****xxsx

EIE IR R I R I I R I R R R I R I R R R R R S R R R R R I R R S I R R O R S R I

*kkkkk kK

591
592
593
594
595
596
597
598
598
599
600
601
602
603
604
605
605
606
607
608
609
610

1127
1130
1131
1132
1133
1134
1135 SKPCHR
1136

SKPCHR - -

ENTRY
222 CON
10 CON
3 CON
20 CON
13 CON
23 CON
1 GOsuB
0
406 A=C
460 LDI
30 CON
1406 ? A<C
253 GONC
216 B=A
1 GOsuB
0
460 LDI
240 CON
156 AB EX
210 S5=
513 GOTO

SKPCHR
@22 R
ao H
@ C
@0 P
as K
@3 S
CONV3D GET X CONV TO BIN
*| LCAS&CTL: CS3, @465
X SAVE BI NARY X
LOAD LOW12 BITS OF C WTH
24 MAXI MUM # CHARS = 24
X # OF CHARS TO SKI P<24?

ERL (1170) NO, | NDI CATE AN ERROR
SAVE A IN B TEMPORARI LY

I ACHR I NI T ACCUM CHAR FUNCTI ONS
*| LPRINTER: PL3, @646
LOAD LOW 12 BITS OF C WTH

@40 # COLUWNS TO SKI P = 160
RESTORE A
1 REMEMBER EXI T TO XPECHK

SKPC10 (1224) BLANK COLUWN TO PRI NTER

ER R R R R R R R R R R R I R I R I I R R I R R R R I I I R R I R I R O

IR R I R S R O I O O

SKPCG_ - SK| P CG_UNNS EE R R R R EE R EEEEEEEREEES

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

614
615
616
617
618
619
620
621
621
622
623
624
625
626

1154
1155
1156
1157
1160
1161
1162 SKPCOL
1163
1164
1165
1166
1167
1170 ERL

ENTRY
214 CON
17 CON

1 GOsuB
0
406 A=C
460 LDI
250 CON
1406 ? A<C
1 GOLNC

SKPCCL

@14 L

a7 0]

@ C

@0 P

@3 K

@3 S

CONV3D GET ARGUMENT FROM X- REG
*| LCAS&CTL: CS3, @465

X SAVE # OF COLS INTO Al X]
LOAD LOW 12 BITS OF C WTH

168 MAXI MUM 168 COLUWNS

X LESS THAN 168 COLUWMNS ?

ERRDE TOO MANY COLS: DATA ERROR



626
627
628
628
629
630
631

1171
1172
1173
1174
1175
1176
1177

* SKPCOM -
USES:

I NPUT:

I N&OUT:

640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
654
655
656
657
658
659
660
661
661
662
663
664
665

1200
1201
1202
1203
1204
1205
1206
1207
1210
1211
1212
1213
1214
1215
1216
1217
1220
1221
1222
1223
1224
1225
1226
1227
1230

12

2 * VAl NFRAME: CN10, @055
216 B=A SAVE A IN B TEMPORARI LY
1 GOSUB INIT ACCUM COL FUNCTI ONS
0 *| LPRINTER  PL3, @660
156 AB EX RESTORE A- REG STER
210 S5= REMEMBER EXI T TO XPECHK
23 GOTO (1201) SKI P COLUWN, M CROCCDE
EE I I I I I I I b I I I I I I b I I b I I I I I I I I I b I I b I b I I b b I I I I I I b I b I b I b b I I I b b I I
SKI P COLUMN, M CROCODE *
A[X], C, N, NO STATUS, NO PT, +1 SUB LEVEL *
d X] = NUMBER OF COLUWNS TO SKI P ( SKPCOW) *
A[X] = NUVBER OF COLUMNS TO SKI P ( SKPC4) *
PRI NTER MODE ALREADY SET TO PROPER STATE *
HEX MODE *
EIE IR IR I I I b I I I I I I I I I I I I I I I R I I I I I I I I I I I I I I I I I I
SKPCOM 406 # COLS TO "A" (BI NARY)
SKPC4 460 LOAD LOW 12 BI TS OF C W TH
237 (SKIP 0 CHAR) - 1
674 CHAR CTR TO O M
460 LOAD LOW 12 BI TS OF C W TH
7 7 COLUWNS/ CHARACTER
1406 X NUVBER OF COLUWNS < 7?2
137 SKPC8 (1222) YES, DON T SEND # CHAR
SKPC6 1072 M ADD A CHARACTER
706 X SUBTRACT 7 COLUWNS
1763 SKPCS (1210) CHECK NEXT CHARACTER
74 3 CHAR CTR TO q X]
1 # BLANK CHARS TO PRI NTER
0 *| LPRINTER  PL3, @050
674 BRI NG BACK THE 7
506 RESTORE # COLUWNS
1506 7 NUVBER OF COLUWNS= 0?
53 SKPC20 (1226) YES, DON T SEND I T
SKPC8 460 LOAD LOW 12 BI TS OF C W TH
270 @70 = SKIP 0 COLUWNS
SKPC10 1 # BLANK COLUWMNS TO PRI NTER
0 *| LPRINTER  PL3, @112
SKPC20 214 EXI T TO XPECHK?
1640 NO, RETURN TO CALLI NG PRGM
143 XPECHK (1244) YES, CHK FOR PRI NTER ERROR
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ER R R R R R R R R I I R I I R R I R R R I R R R R R I R I O

EIE I R I R S R O PRA - PRI N'I' ALP'_lA REG I\IO DI SPLAY EIE I R I R S R O

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

669 ENTRY LPECHK
670 ENTRY PRA
671 1231 201 CON @01 A
672 1232 22 CON @2 R
673 1233 20 CON @O0 P
674 1234 PRA 1 GOSUB | PRT I NIT NORVAL PRTG FUNCTI ONS
674 1235 0 *| LPRINTER:  PL3, @635
*
676 ENTRY PRA20
*
678 1236 PRA20 1 GOSUB PAREG PRI NT ALPHA REG STER
678 1237 0 *| LPRINTER: PLO, @271
679 1240 1670 C=REGN 14 RESTORE SSO FOR AVI EW PATH
680 1241 1530 ST=C LONEST BYTE OF C TO STATUS
681 1242 LPECHK 1 GOsuB EOLL SEND END OF LI NE LEFT-JUST
681 1243 0 *| LPRINTER: PL1, @756
682 1244 XPECHK 1 GOLONG PECHK CHECK FOR PRI NTER ERROR
682 1245 2 *| LPRINTER:  PL3, @570
kkkkhkkhkhkhkkhkkhkhkhkhkhkhkhkhkkhkhkhhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkikikkhkhkhkhkikikikkkkhkhk kikikikkkkkkikikik*%x
R S I I I Sk R I I I S S S I PR‘I’? - PRO\PT R S I I I Sk R I I I S S S I
EE IR Ik S Sk S S O Sk I I S Ik S R R S R R S kS S I I Sk kS I R S
686 ENTRY PPROWP
687 1246 PPROWP 1 GOSUB CKEN CHECK | F PRI NTER ENABLED
687 1247 0 *| LPRINTER: PL3, @665
688 1250 1740 RTN P+1 - DON' T PRI NT
689 1251 410 S8= 1 P+2 - PRI NT PROWPT
690 1252 1 GOSUB FNDPTR LOOK FOR PRI NTER
690 1253 0 *| LCAS&CTL: CSO, @575
691 1254 1740 RTN P+1 - PRI NTER NOT FOUND
692 1255 1 GOSUB | AUNB P+2 - INIT AUTO PRI NT FCNS
692 1256 0 *| LPRINTER: PL3, @666
693 1257 1740 RTN P+1 - NO PRI NT, MANUAL MODE
694 1260 1563 GOTO PRA20 (1236) P+2 - PRINT

EE R R R R R R I R I I R I I R R I R R R R I I I R R R R I R O

FrRxxEkxxA*  ACA -- ACCUMULATE ALPHA REGQ STER TO PRI NTER BUFFER  *¥******%x

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

698 ENTRY ACA

699 1261 201 CON @01 A

700 1262 3 CON @ C

701 1263 1 CON a A

702 1264 ACA 1 GOSUB | ACHR INI' T ACCUM CHAR FUNCTI ONS
702 1265 0 *| LPRINTER: PL3, @646
703 1266 1 GOSUB PAREG PRI NT ALPHA REG STER

703 1267 0 *| LPRINTER: PLO, @271
704 1270 1543 GOTO  XPECHK (1244) CHECK FOR PRI NTER ERRCR

ER R R R R R R R R R R I R R I I I R R I R R R I I I R R R R I R I O

PAREG - SEND ALPHA REG TO PRI NTER

*
*
USES: A, B[X&S], C, N, ACTIVE PT, S9 FOR ERRORS, +1 SUB LEVEL *
INPUT: CH P O ENABLED, HEX MODE *
QUTPUT: AIM = NUMBER OF CHARACTERS | N ALPHA REG STER, *
PT=0 (CAN BE CHANGED), CHI P 0 ENABLED, HEX MODE *

*

*

L I I

R b Sk bk R Rk O S I SRR I Rk S b R R I O R Rk Ik O R I b

714 ENTRY PAREG
715 1271 PAREG 116 C=0 CLEAR ACCUMULATOR



1272
1273
1274
1275
1276
1277
1300
1301
1302
1303
1304
1305
1306
1307
1310
1311
1312
1313
1314
1315
1316
1317
1320
1321
1322
1323
1324
1325
1326
1327
1330
1331
1332
1333
1334

PAR40

PARGO

PAR70

1160
460

1406
1540

1503

DADD=C

? A<C
RTN C
C=DATA

EJECT
EJECT

w

I—‘SHCDCDU)CDI—‘ N 0O

PARGO
WPT
PAR70
CKANGL
PBYTDU
0

M

S
PAR40
S

X
X

X U1

PAR40

(1311)
(1317)

(1304)

(1304)

14

PO NT TO LOAEST DIG T
O] X] = REG 8 ADDR (REG 8 =)
d S| = BYTE CTR (3 BYTES)
A= 2 0000000000 008

PO NT TO MANTI SSA SI GN

d S| = REG BYTE COUNTER
B[S]= 6 (REGS 7-5=7 BYTES)
GET REG STER 8 CONTENTS
ALPHA REG BYTE 1 TO ([ 1: 0]
PO NT TO LOMEST BYTE

NEXT BYTE TO q 1: 0]

STILL LOOKI NG FOR 1ST CHAR?
NO, 1ST CHAR ALREADY FOUND
YES, C[1:0]= 1ST CHAR ?
NO, | GNORE NULL CHARACTER
CHECK | F CHAR IS ANGLE SI GN
*] LCAS&CTL: CS3, @521
SEND CHARACTER TO PRI NTER
*| LPRINTER  PL3, @045
PT=0 MEANS CHARACTER FOUND
COUNT THE CHARACTER

DONE W TH REG STER YET ?
NO, GET THE NEXT BYTE

YES, AS]= 6 (7-BYTE CTR)
(I NSERTED BY ASSEMBLER)
GET NEXT REG ADDRESS

COPY ADDRESS TO C

(I NSERTED BY ASSEMBLER)

PO NT TO THE NEXT REG STER
LOAD LOW 12 BITS OF C W TH
LOWEST ALPHA REG STER = 5
MORE REG STERS TO CHECK ?
NO, EXIT

YES, GET NEXT REG CONTENTS
ANALYZE REG STER CONTENTS
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ER R R R R R R R R I I R I I R R I R R R I R R R R R I R I O

ER I I I I S kO b S I R I PR'I'17 - 97 PRST ER I I I I S kO b S I R I
EE IR Ik S Sk S S O Sk I I S Ik S R R S R R S kS S I I Sk kS I R S
* PRSTK - PRINT THE FOUR USER STACK REG STERS IN T, Z, Y, X ORDER *
R S S I S kb S S I I S S S Rk kS S S I S I ke
754 ENTRY PRSTK
755 ENTRY PRSTKX
756 1335 213 CON @13 K
757 1336 24 CON @4 T
758 1337 23 CON @3 S
759 1340 22 CON @2 R
760 1341 20 CON @O P
761 1342 PRSTK 1 GOSUB | PRT INIT_NORVAL PRTG FUNCTI ONS
761 1343 0 *| LPRINTER.  PL3, @635
762 1344 660 C=STK GET RTN ADDR OF NFRPU
763 1345 1172 CSCG1 M CHANGE | T TO RTN TO NFRC
764 1346 560 STK=C SET FOR NORM FN RTN CODE
765 1347 PRSTKX 116 C=0 LOVEST REG TO PRINT M =0
766 1350 460 LD LOAD LON 12 BITS OF C W TH
767 1351 3CON @ H GHEST REG TO PRT: (] X] =3
768 1352 1150 REGN=C 9 SAVE TO SCRATCH REG STER
769 1353 773 GOTO REGLO0 (1452) PRINT STACK CONTENTS
R S S I S kb S S I I S S S Rk kS S S I S I ke
* PRREG - PRI NT REG STERS *
kkkkhkkhkhkhkkhkkhkhkhkhkhkhkhkhkkhkhkhhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkikikkhkhkhkhkikikikkkkhkhk kikikikkkkkkikikik*%x
773 ENTRY PRREG
774 1354 207 CON @07 G
775 1355 50N & E
776 1356 22 OON @2 R
777 1357 22 CON @2 R
778 1360 20 CON @O P
779 1361 PRREG 1 GOSUB FNDEND FIND LAST REG
779 1362 0 *MAI NFRAVE:  CN5, @460
780 1363 646 A=A-1 X Al X] =H GHEST RAM REG STER
781 1364 116 C=0 PO NT TO RAM REG STERS
782 1365 1160 DADD=C AT BEG NNING OF CHIP 0
783 1366 1570 C=REGN 13 GET REG O LOCATI ON
784 1367 272 AC EX M SAVE REG 0 LOC N I NTO A
785 1370 543 GOTO REGL  (1444) PRINT REG STER CONTENTS

ER R R R R R R I R I R R I I R R I R R R R I I I R R R R I R I O

* PRSI GM - PRI NT STATI STI CS REGS (USER FUNC "PRS', WHERE S IS "SI GWA") *

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

789 ENTRY PRSI GM
790 1371 316 CON @16 Sl GVA

791 1372 22 CON @2 R

792 1373 20 CON @O0 P

793 1374 PRSIGM 1 GOSUB SUMCHK STOP ADDRESS I N ([ X]

793 1375 0 *MAl NFRAME:  CN5, @147
794 1376 246 AC EX X STOP ADDRESS | N Al X]

795 1377 116 C=0 ENABLE CHI P 0

796 1400 1160 DADD=C (SUMCHK LEAVES | T DI SABLED)
797 1401 1570 C=REGN 13 GET S| GVA ADDRESS

798 1402 334 PT= 10 PUT I T | NTO REG STER A

799 1403 112 C=0  WPT d10] =0

800 1404 474 RCR 8 d 5:3] =SIGVA ADR, C[2]=0
801 1405 1076 C=C+1 S SI GVA FLAG SET

802 1406 246 AC EX X START=C[ M, STOP=C] X]

803 1407 STKCKX 403 GOTO  STKCHK (1447) PRI NT STATI STI CS REQ STERS

EIE IR R I R S I R I I R R I R I R I R R I R R R S R R R R R I R R R R R S O R S R I
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* PRREGX - PRI NT REG STERS AS SPECI FI ED BY THE X- REG STER *
EE I I I I I I b I I I I I I I b I b I I I b I I I I I I I b I b b I b b I I b I I I b b b I I I b I b b I I b b I I
807 ENTRY PRREGX
808 1410 230 CON @30 X
809 1411 7CON @ G
810 1412 500N @ E
811 1413 22 CON @2 R
812 1414 22 CON @2 R
813 1415 20 CON @O0 P
814 1416 PRREGX 1 GOSUB CONV3D CONVERT | NT TO Bl NARY
814 1417 0 *] LCAS&CTL: CS3, @465
815 1420 674 RCR 11 d 5: 3] =START ADDRESS
816 1421 1150 REGN=C 9 STORE START ADDRESS
817 1422 1240 SETDEC DECI MAL MODE FOR X- REG
818 1423 370 C=REGN 3 GET X- REG STER CONTENTS
819 1424 204 S5= 0 SET FRACTI ON FLAG
820 1425 1 GOSUB | NTFRC GET FRACTI ON OF X
820 1426 0 *MAI NFRAME:  CNB, @473
821 1427 1046 C=C+1 X ADD 3 TO EXPONENT VALUE
822 1430 1046 C=C+1 X WHI CH HAS THE EFFECT OF
823 1431 1046 C=C+1 X MULTI PLYING M BY 1000
824 1432 1140 SETHEX HEX MODE FOR Bl NARY CONV
825 1433 1 GOSUB CONV3C CONVERT FRAC TO BI NARY
825 1434 0 *] LCAS&CTL: CS3, @442
826 1435 246 AC EX X PUT STOP NUMBER I N A
827 1436 1170 C=REGN 9 START NUM I N C
828 1437 272 AC EX M START ADR I N PLC
829 1440 1570 C=REGN 13 GET REG 0O ADDRESS
830 1441 532 A=A+C M GENERATE START ADDRESS
831 1442 74 RCR 3 MOVE REG 0 TO ([ X]
832 1443 506 A=A+C X GENERATE ENDI NG ADDRESS
833 ENTRY REGL xx*  PRT16 -- 97 PREG ***
834 1444 REGL 116 C=0 CLEAR H GH END
835 1445 234 PT= 5 d 5: 3] =STARTI NG ADDRESS
836 1446 252 AC EX WPT d 2: 0] =ENDI NG ADDRESS
837 1447 STKCHK 1150 REGN=C 9 ENTRY FOR PRSI GV
838 1450 1 GOSUB | PRT NI T NORMAL PRTG FUNCTI ONS
838 1451 0 *| LPRINTER  PL3, @635
839 1452 REGLOO 1 GOSUB EOLL SEND LI NE FEED LEFT-JUST
839 1453 0 *| LPRINTER  PL1, @756
840
841 ENTRY REGLOP REG STER PRI NTI NG LOOP
842 1454 REGLOP 1 GOSUB UNL SEND UNLI STEN COVMAND
842 1455 0 *] LCAS&CTL: CSO, @257
843 1456 1170 C=REGN 9 GET CURR & END ADDRESSES
844 1457 74 RCR 3 CURRENT ADDRESS | N q X]
845 1460 1 GOSUB CHKADR ERRNE | F REG NONEXI STENT
845 1461 0 *MAI NFRAME:  CN5, @L156
846 d X] =REG ADR, B= REG VALUE
847 1462 1104 S9= 0 CLEAR CARD READER FLAG
848 1463 356 BC EX GET REG STER VALUE BACK
849 1464 530 MEC SAVE FOR LATER I N REG M
850 1465 1 GOSUB LI STEN ADDR PRI NTER AS A LI STENER
850 1466 0 *| LCAS&CTL: CS0, @335
851 1467 116 C=0 PO NT TO RAM REG STERS
852 1470 1160 DADD=C AT BEG NNING OF CHI P 0
853 1471 1170 C=REGN 9 GET CURR & END ADDRESSES
854 1472 256 AC EX Al 5: 3] =CURRENT, A[ 2: 0] =END
855 1473 1570 C=REGN 13 GET REG 00 & .END. ADDRS
856 1474 234 PT= 5 PONT TODIG T 5 (START)



857
858
859
860
861
862
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
895
896
896
897
898
899
900
901
902
903
903
904
905
905
906
907
907
908
909
910

1475
1476
1477
1500
1501
1502
1503
1504
1505
1506
1507
1510
1511
1512
1513
1514
1515
1516
1517
1520
1521
1522
1523
1524
1525
1526
1527
1530
1531

1532
1533
1534
1535
1536
1537
1540
1541
1542
1543
1544
1545
1546
1547
1550
1551
1552
1553
1554
1555
1556
1557
1560
1561
1562
1563
1564
1565
1566
1567

SI GSTF

MORALP

REG

STK

106
1112
647
1536
523

176
130
40
1040
176
130
136
1062
176
131

1040
176
131
136

1062
176
130
131

1040
116

1243

106

C=0
CA-C
GCC
? A#O
GONC
GOosuB

GOosuUB

X
WPT
STK
S

REG
SI GSTF

@a,76
@as3o
@0
@o4o
@76
@30
@aL36
@062
@L76
@as1
@0
@040
@awL,76
@aas31
@36
@ao62

% = SooX
2

PBYTEC

M
XS

MORALP (1542)

M5G

@z222
PBYTEC

3
PBI NBO

M5G
STKADR

@24
@a32
@as1

CLEAR [ 2:0] (.END. ADDR)
START OFFSET FROM REG 00
| F CARRY THEN STACK ADR
IS TH'S S| GVA REG STERS?
NO, NON- STACK, NON- S| GVA
LOOK UP S| GVA ALPHA

*| LPRINTER  PLO, @532
S| GVA

X

BLANK
BLANK
SI GVA
Xn2

SI GVA
Y
BLANK
BLANK
SI GVA
Y2

SI GVA
XY

BLANK
THREE BLANKS

CALCULATE ADDR FOR TABLE
d 5: 3] =S| GVA ADDRESS

A[5: 3] =CURR - SI GVA ADDR
START OF SIGMVA TI TLES
ADD OFFSET 4 TI MES

EACH ENTRY I'N SIGVA TI TLE
TABLE OCCUPI ES FOUR BYTES
EXCEPT FOR N AT THE END
GET CHARACTER

CHECK | F TALKI NG TO T. V.

*| LCAS&CTL: CS3, @521
PUT I T OQUT

*| LPRINTER: PL3, @050
I NCREMENT COUNT

LAST BYTE?

NO, KEEP READI NG BYTES
PRI NT EQUAL SI GN, SPACE

LOAD LOW 12 BITS OF C WTH

@22 = ASCI| CHARACTER "R
"R" TO PRI NTER
*| LPRINTER: PL3, @050

QUTPUT REG STER NUMBER

17

REA STER NUMBER TO PRI NTER

*| LPRINTER:  PL2, @555
PRI NT EQUAL SI GN, SPACE
TABLE CHARACTER LOOK UP
*| LPRINTER: PLO, @571
T

Y4
Y



18

911 1570 130 CON @30 X

912

913 ENTRY STKADR

914 1571 STKADR 660 C=STK GET T,Z VY, X

915 1572 1032 C=C+A M POSI TI ON W THI N TABLE

916 1573 1460 CXI SA d2:0] =T, Z Y OR X

917 1574 1 GOSUB PBYTEC PRI NT REG NAME: T/ Z/ Y/ X

917 1575 0 *] LPRINTER  PL3, @050

918 1576 MSG 1 GOSUB PRTMSG "= " TO PRI NTER

918 1577 0 *] LPRINTER  PL1, @000

919 1600 75 CON @5 =

920 1601 440 CON @40 BLANK

921 1602 1 GOSUB PRTM PUT OUT REG CONTENT

921 1603 0 *| LPRINTER  PL1, @313

922 1604 1 GOSUB EOLL PRI NT THE LI NE LEFT-JUST

922 1605 0 *| LPRINTER  PL1, @756

923 1606 1 GOSUB PWAIT WAI T FOR BUFFER EMPTY/ | DLE

923 1607 0 *] LPRINTER. PLO, @763

924 1610 1170 C=REGN 9 GET CURRENT/ LAST REGS

925 1611 1072 C=C+1 M | NCREVMENT CURRENT REG

926 1612 1150 REGN=C 9 SAVE | T FOR LATER

927 1613 246 AC EX X A[X] = LAST REG TO PRI NT

928 1614 74 RCR 3 d X = CURR REG TO PRI NT

929 1615 1406 ? A<C X DONE YET?

930 1616 1 GOLNC REGLOP NO, GET NEXT REG STER

930 1617 2 *] LPRINTER  PLO, @454

931 1620 1 GOSUB PECHK CHECK PRI NTER ERRORS

931 1621 0 *] LPRINTER  PL3, @570

932 1622 1110 S9= 1 FOR CARD READER

933 1623 1740 RTN END OF PRI NT REG STERS
*
EE I I I I I I I b I I I I b I b I b I I I I I I I I I I b I b b I b I b b b I I I b b I I b I I b b I I I b b I I
* PRNOP - THI'S I'S A DUMW FUNCTI ON TO MAKE THE FUNCTI ON NUMBER *
* | NCREASE TO @3 *
EE I I I I I I I b I I I I I I b I b b I I I I I I I I I b I I b I I I I b b b I I I I I I b I b I I I b b I I I b I I I
*

940 ENTRY PRNOP

941 1624 255 CON @55 -

942 1625 55 CON @5 -

943 1626 PRNOP 1740 RTN END OF DUMMY FUNCTI ON
EE I I I b I I b I I I I b I b I b I I I b I I I b I b I b b I I I I I b b b I I I I I b I I I b I I b b I I I I I I I
* FUNCTION A-C = REG A - REG C *
* *
* SETDEC, SUBTRACT REGS A&C, GO TO "DATA ERROR' FOR OVER OR UNDERFLOW *
* (DOESN' T MESS W TH RAM) *
* *
* USES: A B, C, M PT, NOSTS ??, 1 SUB LEVEL *
* NPUT: REG A&C= FLOATI NG PO NT, NORMALI ZED NUVBERS *
* OUTPUT: C = A-C (FLOATING PO NT), DEC MODE, PT=12 -- OK *
* PT=11 -- UNDERFLON PT=10 -- OVERFLOW *
EIE R I Ik I I I I b I I I I I R I I I I I I I I I I I R I I I I I I I

955 ENTRY A-C

956 1627 A-C 1240 SETDEC DEC MODE FOR CHANG NG SI GN

957 1630 1276 C=-C-1 S TOGGLE 0 OR 9 ( PCS/ NEG)

958 1631 0 NOP (CLEAR THE CARRY FLAG

959 1632 1 GOSUB AD2- 10 ADD "A" TO "-C'

959 1633 0 *MAI NFRAME:  CNB, @007

960 1634 1 GOLONG OVFL10 CHECK FOR OVER/ UNDER FLOW

960 1635 2 *MAI NFRAME:  CN5, @051



19

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o
*xxxxxxkxxx  PRT14 -- EXI TING FROM ALPHA MODE W TH ALPHA KEY ****xxxxsxx
R S S I S kb S S I I S S S Rk kS S S I S I ke
*

966 ENTRY ENDALP

967 1636 ENDALP 530 M:=C SAVE REGQ STER C

968 1637 1 GOSUB DATAPR PRI NT ALPHA ENTRY STRI NG
968 1640 0 *| LPRINTER: PL1, @041
969 1641 34 PT= 3 PO NT TO LOWEST 2 BYTES
970 1642 630 C=M RESTORE REGQ STER C

971 1643 1 GOLONG PR14RT ENTER OR EXIT ALPHA MODE
971 1644 2 *MAI NFRAME:  CN4, @545
972 FILLTO @644

*
EIE IR R I R I I R I R R R I R I R R R R R S R R R R R I R R S I R R O R S R I

Rk b S S R R R I PRTlZ - PRI,\I‘I’ C:ATAL(I; R b Sk S R o R R

ERE R R R R R R R R R R I R I R I I R I R I I I R R R I R I R O

977 ENTRY PRTCAT

978 1645 PRTCAT 404 S8= 0

979 1646 1 GOSUB | AUALL INIT AUTO PRT FNS: ALL MODE
979 1647 0 *| LPRINTER. PL3, @663

980 1650 1740 RTN P+1 - DON T PRI NT

981 1651 1070 C=RECN 8 P+2 - GET CATALOG NUMBER
982 1652 1176 CG-1 S DECREMENT CATALOG NUMBER
983 1653 1176 C=CG-1 S CATALOG 1 ?

984 1654 313 GONC DOLCD (1705) NO, PRI NT DI SPLAY CONTENTS

* FOR CAT 1, IF PGM PTR IS AT AN END, PRI NT THE NUMBER OF BYTES BETWEEN
* THE PREVI QUS END AND THI'S END, | NCLUDI NG 3 BYTES FOR TH S END.

987 1655 1 GOsUB GETPC YES, A[3:0]= PGV PO NTER
987 1656 0 *MAI NFRAME: CN10, @520
988 1657 1 GOSUB | NCAD I NCREMENT ADDRESS=1ST BYTE
988 1660 0 *MAI NFRAME: CN10, @717
989 1661 212 B=A WPT SAVE COPY OF 1ST BYTE ADDR
990 1662 1 GOSUB | NCAD SKI P 2ND BYTE

990 1663 0 *MAI NFRAME: CN10, @717
991 1664 1 GOSUB NXTBYT GET 3RD BYTE

991 1665 0 *MAI NFRAME: CN11, @407
992 1666 1530 ST=C SAVE 3RD BYTE | N STATUS
993 1667 1434 PT= 1 PO NT TO LONEST BYTE

994 1670 1042 C=C+1 PT ALPHA LABEL (C[1] WAS F) ?
995 1671 147 GOC DOLCD (1705) YES, PRI NT DI SPLAY

996 1672 34 PT= 3 NO I TS AN END

997 1673 252 AC EX WPT C= 3RD BYTE ADDRESS

998 1674 530 M=C SAVE 3RD BYTE ADDRESS

999 1675 214 ?S5=1 FI NAL END ?

1000 1676 123 GONC  PCAT20 (1710) NO PRI NT DI SPLAY CONTENTS
1001 1677 1 GOSUB PR END YES, PRINT ".END. "

1001 1700 0 *| LPRINTER: PL2, @475
1002 1701 1 GOSUB PRTMSG ACCUMULATE 7 SKI PPED CHARS
1002 1702 0 *| LPRINTER:  PL1, @000
1003 1703 647 CON @47 SKI P 7 CHARACTERS

1004 1704 63 GOTO PCAT25 (1712) NO NEED TO PRI NT DI SPLAY
1005 1705 DOLCD 1 GOSUB PRTLCD PRI NT VWHAT’ S I N DI SPLAY
1005 1706 0 *| LPRINTER: PL2, @671
1006 1707 263 GOTO  QUTPCT (1735) END OF LI NE LEFT-JUSTI FI ED
1007 1710 PCAT20 1 GOSUB PRTLCD PRI NT VWHAT’ S I N DI SPLAY
1007 1711 0 *| LPRINTER: PL2, @671
1008 1712 PCAT25 34 PT= 3 PO NT TO LOAEST 2 BYTES
1009 1713 152 AB EX WPT A= PC= 1ST BYTE OF END

1010 1714 1 GOSuUB CPGVHD A= ADDR OF TOP OF PROGRAM



1010
1011
1012
1013
1013
1014
1015
1015
1016
1016
1017
1018
1019
1020
1021
1022
1023

1715
1716
1717
1720
1721
1722
1723
1724
1725
1726
1727
1730
1731
1732
1733
1734

40
102
131
124
105
523

* QUTPCT | S CALLED BY TI MER ROM ALSO

20

*MAI NFRAVE:  CN1, @173
C=M RETRI EVE 3RD BYTE ADDRESS
BC EX WeT B= 3RD BYTE ADDR OF END
GOSUB  CNTBYT COUNT NUMBER OF BYTES
*] LCAS&CTL: CS3, @647
AC EX X C X]= TOTAL # OF BYTES
GOSUB  PBI NBO PRI NT NUVBER OF BYTES
*] LPRINTER  PL2, @555
GOSUB  PRTMVBG PRINT " BYTES"
*| LPRINTER  PL1, @000
CON  @o BLANK
CON  @o02 B
CON @31 Y
CON @24 T
CON @05 E
CON @23 S
FILLTO @734
EE R IR R I R b b S b I b b R R b b b I R R R R b R I b b I S R O
*
S9 AND +2 SUBROUTI NE LEVELS. *

* USES ONLY A, C, N, §[7:0],

EIE IR R I R S I R I R R I I R S R R R R R S R R R R R R R R S R R R R R I

1 GOsuB EOLL

1 GOSUB BECHK

1 GOLONG PECHK

SEND EOLL LEFT-JUSTI FI ED
*| LPRINTER: PL1, @756
WAI T FOR PRI NTER

*| LPRINTER: PLO, @743
PRI NTER ERROR CHECK

*| LPRINTER:  PL3, @570

ERE R R R R R R R R R R I R I R I I R I R I I I R R R I R I R O

1028 1735 OUTPCT
1028 1736 0
1029 1737
1029 1740 0
1030 1741
1030 1742 2
1031

* BECHK ( BUFFER EMPTY CHECK)

* BUFFER | S EMPTY.

* PAPER,

*

* USES: C, NO PT, §[7:0],

* 1:0],

*

* |NPUT:  NONE

*  QUTPUT:

*

*

*

*

1046

1047 1743 BECHK 1
1047 1744 0
1048 1745 BECK20 14
1049 1746 23
1050 1747 1110
1051 1750 BECK30 1114
1052 1751 1540
1053 1752 776
1054 1753 776
1055 1754 1540
1056 1755 776
1057 1756 1540
1058 1757 1730
1059 1760 1
1059 1761 0
1060 1762 1633

1ST BYTE OF PRI NTER STATUS IS IN S[7:0].
2ND BYTE OF PRINTER STATUS IS IN C 1

ENTRY
GOosuUB

?83=1
GONC
S9=
?89=1
RTN C
C=C+C
C=C+C
RTN C
C=C+C
RTN C
CST EX
GOosuB

G&Oro

S9 ( ERRORS) .
1 ADDI TI ONAL SUBROUTI NE LEVEL.

- WAIT UNTIL PRINTER IS I DLE ORI TS
NOTE THAT WHEN THE PRI NTER RUNS OUT OF
I'T MAY GO I DLE WHI LE DATA IS STILL IN I TS BUFFER

ASSUMES: S9 | S PRI NTER | NTERFACE ERROR FLAG

EE IR R R I R I I R I R O I R R O R R R R O R R R I R R R I I R O O S

BECHK
FNSTS

BECK30 (1750)
1
S
S
S

FNSTS
BECK20 (1745)

LEAVES CRIG NAL S[7:0] IN

3:12].

*
*
*
*
*
*
*
*
*
*
*
*
*

FETCH NEW DEVI CE STATUS
*| LCAS&CTL: CSO0, @702
ooPS?

NO, DON T SET ERROR FLAG
YES, SET ERRCR FLAG

ANY ERRCR?

YES, EXIT

| GNORE 1ST PTR STATUS BIT
I'S THE PRI NTER | DLE?

YES, EXIT

I S THE BUFFER EMPTY?

YES, EXIT

RESTORE ORI G NAL STATUS
FETCH NEW DEVI CE STATUS
*| LCAS&CTL: CS0, @702
KEEP CHECKI NG FOR ERROR

EIE IR R I R S I R I I R R I R I R I R R I R R R S R R R R R I R R R R R S O R S R I

NOVAS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer
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* PWAIT  (PRINTER WAIT) - WAI T FOR BUFFER EMPTY OR | DLE, *
* THEN CHECK FOR PRI NTER ERROR AND CHECK FOR KEYDON *
* *
* USES: C, A[X], NOPT, S9 FOR ERRORS, +2 SUBROUTI NE LEVELS *
* *
* |NPUT:  NONE *
* QUTPUT:  NONE *
* *
* ASSUMES: S9 |'S PRINTER | NTERFACE ERROR FLAG *
EE IR Ik S Sk S S O Sk I I S Ik S R R S R R S kS S I I Sk kS I R S

1072 ENTRY PWAI T

1073 ENTRY PWAI TX

1074 1763 PWAI T 1 GOSUB BECHK BUFFER EMPTY CHECK

1074 1764 0 *| LPRINTER: PLO, @743

1075 1765 1730 CST EX RESTORE ORI G NAL STATUS

1076 1766 PWAI TX 1114 ?2S9=1 ANY ERROR SO FAR ?

1077 1767 1 GOLC  PEDI AG YES, GOTO SEE WHAT' S VRONG

1077 1770 3 *| LPRINTER. PL3, @573

1078 1771 1 GOLONG PCHKKB CHECK KEYBOARD (PTR FN)

1078 1772 2 *| LCASECTL: CS3, @470
R S S I S kb S S I I S S S Rk kS S S I S I ke
* CLR&SS - CLEAR RUNNING & SST FLAG *
* ALSO CLEARS PAUSI NG *
* *
* USES: C, S[7:0], NOPT, 1 ADDI TIONAL SUBROUTI NE LEVEL *
* *
* |NPUT:  NOTHI NG *
* QUTPUT: SSO UP, CH P 0 ENABLED, RUNNING SST FLAG PAUSI NG CLEARED *
* *
* ASSUMES: NOTHI NG *
EE IR Ik S Sk S S O Sk I I S Ik S R R S R R S kS S I I Sk kS I R S

1090 ENTRY CLR&SS

1091 1773 CLR&SS 1 GOSUB LDSSTO LOAD STATUS SET 0

1091 1774 0 *MAI NFRAME:  CN1, @627

1092 1775 104 S4= 0 CLEAR SST FLAG

1093 1776 1 GOLONG STOPSB CLEAR PAUSI NG & RUNNI NG,

1093 1777 2 *MAI NFRAME:  CNO, @651

1094 & STORE AWAY SSTO
*

1096 UNLI ST

1099 END

ERRORS : 0



SYMBOL TABLE (SCPR1B = | LPRI NTER QUAD 0 = PLO = ADDRESSES @0000-61777)

A-C
ACA
BECHK
BECK20
BECK30
CLR&SS
DOLCD
ENDALP
ERL
LPECHK
MORALP
M5G
QUTPCT
PAR40
PARGO
PAR70
PAREG
PCAT20
PCAT25
PPROVP

PRA20
PRAXI S
PRNOP
PRPLOT
PRPLTP
PRREG
PRREGX
PRSI GM
PRSTK
PRSTKX
PRTCAT
PVWAI T
PWAI TX
REG
RECGL
REGLO0
REGLOP
SI GSTF
SKPC10
SKPC20
SKPC4
SKPC6
SKPC8
SKPCHR
SKPCCL
SKPCOM
STK
STKADR
STKCHK
STKCKX
XPECHK

1627
1264
1743
1745
1750
1773
1705
1636
1170
1242
1542
1576
1735
1304
1311
1317
1271
1710
1712
1246
1234
1236
416
1626
75
246
1361
1416
1374
1342
1347
1645
1763
1766
1553
1444
1452
1454
1532
1224
1226
1201
1210
1222
1135
1162
1200
1563
1571
1447
1407
1244

1762
1746

1671 1654
1143

1551
1562 1552
1707
1334 1320
1306
1310

1676
1704

1260

1501
1370
1353

1153
1221
1177
1212
1207

1477
1407
1270 1230

22



ENTRY TABLE (SCPR1B = | LPRINTER QUAD 0 = PLO = ADDRESSES @0000-61777)

A-C
ACA
BECHK
CLR&SS
ENDALP
LPECHK
PAREG
PPROVP
PRA
PRA20
PRAXI S
PRNOP
PRPLOT
PRPLTP
PRREG
PRREGX
PRSI GM
PRSTK
PRSTKX
PRTCAT
PVWAI T
PWAI TX
REGL
REGLCP
S| GSTF
SKPC4
SKPCHR
SKPCCL
SKPCOM
STKADR

1627
1264
1743
1773
1636
1242
1271
1246
1234

23
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EXTERNAL REFERENCES ( SCPR1B = | LPRINTER QUAD 0 = PLO = ADR @0000-61777)

ACA
ACA
ACCHR
ACCHR
ACCCL
ACCOL
ACSPEC
ACSPEC
ACX
ACX
AD2- 10
AD2- 10
BECHK
BECHK
BLDSPC
BLDSPC
CHKADR
CHKADR
CKANGL
CKANGL
CKEN
CKEN
CNTBYT
CNTBYT
CONV3C
CONV3C

1763
1764

1543
1544

1162
1163

1452
1453

1760
1761

1264
1265

1662
1663

1416
1417

1604
1605

1735
1736



1342
1343

1266
1267
1723
1724

1545

1546

1620
1621

1450
1451

1555
1556

1741
1742

1574
1575

25



26

PRSTK 51
PRSTK 50
PRTLCD 1705 1710
PRTLCD 1706 1711
PRTM 1602
PRTM 1603
PRTMSG 1576 1701 1725
PRTMSG 1577 1702 1726
PRX 53

PRX 52

PWAI T 1606

PWAI T 1607
REGLOP 1616
REGLCOP 1617
REGPLT 55
REGPLT 54

SI GSTF 1502

SI GSTF 1503
SKPCHR 57
SKPCHR 56
SKPCOL 61
SKPCOL 60
STKADR 1563
STKADR 1564
STKPLT 63
STKPLT 62
STOPSB 1776
STOPSB 1777
SUMCHK 1374
SUMCHK 1375

UNL 1454

UNL 1455

End of VASM assenbly

ER R R R R R R R R I R I I R R I I R R I R R R I I I R R R R I R I O

VASM ROM ASSEMBLY REV. 6/81A HP- 82160A HP- 1L MODULE
OPTIONS: L C S HP-1L PRI NTER ADDRESSES @2000- 63777
2 FILE SCPR2B | LPRINTER QUAD 1 = PL1
*
*
*
*
*
EIE IR IR b b S R I I I I I I R I R R S IR I R I I I IR R R I R I IR I I I I IR I b I I R I I b b I b I b I b I b I 2 I I b O I b I
* *
* PRTMSG - PRI NT MESSAGE. SENDS A LI ST OF CONSTANTS ( FOLLOW NG THE *
* "GOSUB PRTMBG') TO THE PRI NTER, STOPPI NG WHEN | T SEES THE 9TH BI T=1. *
* USES THE CPBYTE OUTPUT SUBROUTI NE, SO OUTPUT | S CONDI TI ONED ON *
* FLAG 55. |F THE 10TH BIT=1, IT WAITS FOR BUFFER EMPTY, THEN CHECKS *
* FOR PRI NTER ERRORS, AND THEN CHECKS FOR "R/'S" AND "ON' KEYS, BEFORE *
* CONTI NUING TO PRI NT THE LI ST OF CONSTANTS. THE 9TH AND 10TH BI TS  *
* MAY NOT BOTH BE SET IN THE SAVE CONSTANT. WHEN THE 10TH BIT IS SET, *
* |F "R/'S" OR"ON' |'S DOAWN OR AN ERROR HAS OCCURRED, PRTMSG ABORTS. *
* *
* USES: FOR BIT 10=0: C, N, NO PT, S9, HEX MODE, 1 ADDI TI ONAL *
* SUBROUTI NE LEVEL *
* FORBIT 10=1: A[X], C, N, NOPT, S9, ? ADD L SUB LEVELS *
* *

NOTE BI T 10=1 COMMENTS ARE PARTLY GUESSES.



217

* INPUT:  LIST OF CONSTANTS FOLLON NG THE "GOSUB PRTMSG', WHERE THE  *
* LAST CONSTANT HAS 9TH BI T=1 TO FLAG THE END OF THE LIST.  *
* OUTPUT: MESSAGE TO PRINTER (IF FLAG 55=1), CH P 0 ENABLED, i
* HEX MODE, S9=1 FOR ERRORS. *
* ASSUMES: HEX MODE *
* *
* PRTMSL - SAMVE AS PRTMSG EXCEPT WLL OUTPUT AN EOLL |F LAST EOL *
* I'S NOT AN EQLL. *
R S S I S kb S S I I S S S Rk kS S S I S I ke
* CAUTION'!! DO NOT MOVE PRTMSG FROM THI'S LOCATI ON (QUAD 2, @O000)!!!
* I T MAY BE USED BY OTHER PLUG | N ROVE.

34

35 ENTRY PRTMSG

36 ENTRY PRTMBL

37 0 PRTMSG 660 C=STK GET ADDR OF 1ST CHAR

38 1 PRTMBL 1460 CXI SA GET CHARACTER

39 2 1 GOSUB CPBYTE SEND CHAR TO PRI NTER

39 3 0 *| LPRINTER  PL3, @030

40 4 1072 C=C+1 M | NCREMENT ADDRESS

41 5 1366 ? CHO XS DONE?

42 6 1733 GONC  PRTMSL (1) NO_ GET NEXT CHARACTER

43 7 560 STK=C PUT CHAR POl NTER ON STACK

44 10 766 C=C+C XS SHI FT EXPONENT SIGN DIG T

45 11 766 C=C+C XS 3 BI TS TO THE LEFT TO TEST

46 12 766 C=C+C XS IS TH'S A 1000 CODE ?

47 13 1640 RTN NC NO, A 400 CODE

48 14 1 GOSUB PwWAI T YES, WAIT FOR THE PRI NTER

48 15 0 *| LPRINTER _ PLO, @763

49 16 1623 GOTO PRTMBG ( 0) GET NEXT MESSAGE
*

51 17 PRTMBL 644 C=HPIL 6 GET LAST STATUS

51 20 672 (1 NSERTED BY ASSEMBLER)

51 21 603 (1 NSERTED BY ASSEMBLER)

52 22 1474 RCR 1 MOVE LOW 4 BITS TO d S

53 23 776 C=C+C S WAS LAST EQL AN EQLL ?

54 24 1543 GONC PRTMBG ( 0) YES, GET NEXT MESSAGE

55 25 460 LD LOAD LOW 12 BITS OF C W TH

56 26 340 CON @40 @40=LEFT- JUSTI FY MODE

57 27 1 GOSUB CPBYTE SEND AN EOLL

57 30 0 *| LPRINTER _ PL3, @030

58 31 1473 GOTO  PRTMBG ( 0) GET NEXT MESSAGE
*kkkkkhkkhkkhkkkkkk*% PR'I'13 - DIGT EN'I'RY Q/ERFLQN(R UNDERFLQN kkkkkhkhkkhkkkkkk%

60 ENTRY ~ OVERFL

61 32 OVERFL 1140 SETHEX ENTER HEXADECI MAL MODE

62 33 1 GOSUB | AUNA OK TO PRI NT?

62 34 0 *| LPRINTER  PL3, @662

63 35 1740 RN P+1 - DON T PRINT

64 36 1 GOSUB ACXSUB P+2 - PRINT X- REG STER

64 37 0 *| LPRINTER  PL1, @315

65 40 373 GOTO DATP25 ( 77) PRINT 7 BLANKS, EQLR

66

68
69

EJECT
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ER R R R R R R R R I I R I I R R I R R R I R R R R R I R I O

*kkkkkhkkhkkhhhhhhhkkkk*k PR‘I’4 - PRIN‘I’ DATA EN'I'RY STRING kkkhkkhkkhkkhkhkhhhhkhhkhkhkkk*k
EIE IR IR b b S R I I I I I I R I R R S IR I R I I I IR R R I R I IR I I I I IR I b I I R I I b b I b I b I b I b I 2 I I b O I b I
* DATAPR - PRI NT DATA ENTRY STRI NG AND CLEAR DATA ENTRY FLAG *
* |F PRINTER IS OFF OR | N MANUAL MODE, RETURNS W THOUT PRI NTI NG *
* | E ANY PRI NTER ERROR, CALLS RSTSEQ & GOES TO PEDI AG ( NEVER RETURNS). *
* *
* USES: A B C G N P, Q S[9:0] AND +3 SUBROUTI NE LEVELS! *
* ASSUMES: CHI P 0 SELECTED ON ENTRY *
* DOES NOT REQUI RE HEX MODE OR P SELECTED ON ENTRY *
* OUTPUT: HEX MODE, CHIP 0 SELECTED, P SELECTED, PRESERVES M *
EIE IR IR b b S R I I I I I I R I R R S IR I R I I I IR R R I R I IR I I I I IR I b I I R I I b b I b I b I b I b I 2 I I b O I b I

82 ENTRY DATAPR

83 41 DATAPR 1140 SETHEX ENTER HEXADECI MAL MODE

84 42 240 SEL P ACTI VATE POl NTER P

85 43 1670 C=REGN 14 GET FLAGS REG STER

86 44 1074 RCR 2 Cl 1: 0] =FLAGS 40- 47

87 45 1530 ST=C PUT UP SS1

88 46 1014 ?S2=1 DATA ENTRY FLAG SET?

89 47 1640 RTN NC NO, RETURN W O PRI NTI NG

90 50 1004 S2= 0 CLEAR DATA ENTRY FLAG

91 51 1630 C=ST RETRI EVE FLAGS 40- 47

92 52 1574 RCR 12 ROTATE BACK TO NORMAL

93 53 1650 REGN=C 14 PUT SS1 BACK

94

95 54 1 GOSUB | AUNA OK TO PRI NT?

95 55 0 *] LPRINTER  PL3, @662

96 56 1740 RTN P+1 - DON T PRI NT

97 P+2 - OK TO PRI NT

98 57 1670 C=REGN 14 RESTORE SSO

99 60 1530 ST=C C] 1: 0] =FLAGS 48- 55

100 61 14 ?2S3=1 PROGRAM MODE?

101 62 43 GONC DATP15 ( 66) NO TRY ALPHA MODE

* WE' RE | N PROGRAM MODE
* STRI NG OR ALPHA ENTRY
*  MEMORY.

105 63 1
105 64 0
106 65 53
107

108 66 DATP15 1214
109 67 63
110

111 70 1
111 71 0
112 72 DATP17 1
112 73 0
113 74 103
114

115 75 DATP20 1
115 76 0
116

117 77 DATP25 1
117 100 0
118 101 647
119 102 1
119 103 0
120

121 104 DATP30 1114

W TH THE DATA ENTRY FLAG SET.

A DIG@ T ENTRY

STRI NG HAS JUST BEEN | NSERTED | NTO PROGRAM

GOosuUB
G&Ooro

?57=1
GONC

GOosuB
GOosuUB
G&Ooro

GOosuB
ENTRY
GOosuB
GOosuB

ENTRY
?89=1

LI NE# MJUST BE VALI D AND NON- ZERO.

PPGVBT
DATP17 ( 72)
DATP20 (  75)
PAREG

EOLL

DATP30 ( 104)
PRTDEF

DATP25
PRTMSG

@47
EQLR

DATP30

PRI VACY MUST BE CLEAR.
YES, PRI NT PROGRAM STEP
*| LPRINTER:  PL2, @522
PRINT EOQLL AND EXI T

ALPHA MODE?

NO, PRI NT FORMATTED STRI NG
YES, ALPHA MODE

SEND ALPHA REG TO PRI NTER
*| LPRINTER: PLO, @271
END CF LI NE LEFT-JUSTI FI ED
*| LPRINTER: PL1, @756
CHECK FOR ERRORS AND EXI T

PRI NT FORMATTED STRI NG

*| LPRINTER:  PL1, @115
FOR PRT5

PRI NT 7 BLANKS

*| LPRINTER:  PL1, @O000

SKI P 7 CHARACTERS

END COF LI NE RI GHT- JUSTI FI ED
*| LPRINTER: PL1, @720
USED BY PRTS5

ANY ERROR ?



122
122
123
123
124
124

105
106
107
110
111
112

1 GOLNC UNL

2

1 GOSUB RSTSEQ

0

1 GOLONG PEDI AG

2

29

NO, SEND UNLI STEN

*| LCAS&CTL: CS0, @257
YES, RESET STATUS BI TS
*MAI NFRAME: CNO, @604
DI AGNCSE PRI NTER ERROR
*| LPRINTER.  PL3, @573

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

R&@PRT -

*
*
*
*
*
*
*
*
*
*
*

PUT D.E. STRING IN REG 9 | NTO SAME FORVAT AS OUTPUT BY " FORVAT"
(PLEASE REFER TO DI GENT (CN2, @6) FOR FORMAT OF I NPUT D. E. STRI NG
DP. HT
CHS H'T
DECI MAL PO NT FLAG

SO -
S2 -
S5 -

PDI GE -

137
138
138
139

113
114

115
116
117
120
121
122
123
124
125
126
127
130
131
132
133
134
135
136
137
140
141
142
143
144
145
146
147
150
151
152
153
154
155
156
157
160
161
162

PDI GE

PRTDEF

R&P10

R&P13

R&P17
R&P19

RGOP20

R&P24

1
0

1070

ENTRY
C=REGN

REG 9 TO PRI NTER

RCR
ST=C

S3=

C=REGN

A=C

C=REGN

RCR

BC EX
GOosuUB

PT=

G&Oro
CC1
A=A-1

I NC PT

A=A+1
GCoC
A=A-1

?80

1

GONC
G&Oro

I NC PT

A=A-1
GONC

GOosuB
AC EX

? PT=

S3=

?54=1

SEL Q

PT=

I NC PT

? P

S1 -

PRINT DIG T ENTRY STRI NG

PDI GE
INITS

PRTDEF
8
11

0
9

14
XS
LOAD3

RGOP13
PT

PT
RGOP10
PT

RGOP20
RGOP19
RGOP17
LDDP10
PT

R&P20

R&P29

R&P24

—_~

EEX HT
S4 - DIG@ T GROUPI NG FLAG

ENTRY PO NT FOR PRTS LOGQ C

EE I R R R I I R I R O R R I O R R R R I O R R R I R R R I I S R S O
ENTRY
GOosuUB

135)

132)

154)
144)

143)

154)

203)

160)

L I I R T T

I NI TI ALI ZE PRI NTER FCNS
*| LPRINTER: PL3, @700

LOAD FLAGS - S2 : CHS

S1 : EEX SO : D. P

| NTO STATUS FLAGS
CLEAR LEADI NG D. P. FLAG
LOAD DATA ENTRY STRI NG
A = REG 9
GET # TRAILING DIA TS
XS] =# O DDA TS FLAGS
# TRAILING DIA TS TO B[ X§]
LOAD ALL 3'S INTO C
*MAI NFRAME: CN5, @372
START FROM END OF MANTI SSA
LOOK FOR LAST DA T
gpPT] =2
DECREMENT D. P. POS COUNTER
PO NT TO LEFT NEXT DIA T
FOUND THE LAST DIG T?
NO, KEEP CHECKI NG DIA TS
YES, RESTORE THE DIA T
DECIMAL PONT HT ?
NO, DON T LOOK FCOR D. P.
YES, LOOK FOR D. P.
PO NT TO LEFT NEXT DDA T
FOUND THE D. P. ?
NO, KEEP LOOKING FOR I T
YES, LOAD THE D. P. / COWA
*MAI NFRAME: CN2, @436
D. P. / COWA BACK TO "C'
LEADI NG D. P. ?
NO, CHECK GROUPI NG FLAG
YES, SET LEADI NG D. P. FLAG
GROUPI NG FLAG SET ?
NO, CHECK DI SPLAY MODE
YES, SELECT PO NTER Q
Q PO NTS TO EXPONENT SI GN
LOOK FOR P
FOUND P ?
NO, KEEP | NCREMENTI NG Q



176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234

163
164
165
166
167
170
171
172

173
174
175
176
177
200
201

202
203
204
205
206
207
210
211
212
213
214
215
216

217
220
221
222
223
224
225
226
227
230
231
232
233
234
235
236
237
240
241
242
243
244
245
246
247
250
251
252
253

RGOP26
R&P27

RXP28

R&P29
RGOP30

RGOP32

RGOP33

RGOP34
R&P35

1324
217
436
676

1524
147
1734

1733
214
33
1720
23
720
1734

1633
1326
233
240
1214

1414
167

242
366
1724

43
320
1024

1166
1743
1034
320
436
676
136
1334
1014
23
1520
276
1166
1414
213
1046
1434
542
127
642
1634
542

1434
1612

2 PT=

AC EX
CC1

C=C+1
PT=
A=A+1

A=A-1
PT=
A=A+1

PT=
A SR

13

R&P30
RXP28
R&P30

R&P27
*+3

15
* 49

RGOP26
XS

R&P35
R&P35

R&P35
LDDP10

PT
XS
RGOP33

R&P34
XS

PO0nNnnNnwnN
g o
Y}
w
N

* 49
13

XS
RGOP50
X

PT
RGOP42
PT

PT
RGOP40

=

WPT

205)

174)
205)

166)
200)
201)

165)
227)

227)
227)

223)

226)
220)

236)

262)

257)

255)

30

YES, NOWP=Q BOTH = 13 ?
YES, NO GROUPI NG NEEDED
NO, A[13] =3

COUNT 3 FROM LEFT

PUT A COWA HERE ?

NO, LEFT END OF MANTI SSA ?
YES, WE ARE DONE

PO NT TO LEFT NEXT DIG T
(CLEAR THE CARRY FLAG)
CONTI NUE CHECKI NG DI Gl TS
DI G TS GROUPED BY COWA ?
NO, GROUPED BY D. P.

YES, LOAD A COWA TO C
AND | NCREMENT POl NTER Q
LOAD A D. P. | NSTEAD

| NCREMENT PO NTER Q
(CLEAR THE CARRY FLAG)
KEEP CHECKI NG DI G TS

DI SPLAY MODE = 0?

YES, NO TRAI LI NG ZERCS
BACK TO PO NTER P

FI X MODE?

NO, NO TRAI LI NG ZERCS

YES, EEX H T?

YES, NO TRAI LI NG ZERCS

NO, LOAD D. P./ COMVA

*MAI NFRAME:  CN2, @L436

D. P./ COMMA BACK TO "C'

# TRAILING DIG TS TO "C"'
PT TO 1ST TRAILING DIG T
(CLEAR THE CARRY FLAG)
COUNT TRAILINGDIG T

ADD TRAILING DIG T
REACHED END OF MANTI SSA?
YES, LOAEST DIG T R

NO, COUNT TRAILING DIG T
GET NEXT TRAILING DIG T
PO NT TO EXPONENT S| GN
RESTORE (] XS]

TAKE CARE OF THE SI GN
A[13] =2 = NONDIG T
ASSUVE POSI TI VE MANTI SSA
PO NT TO MANTI SSA SI GN
CHS HT ?

NO, MANTI SSA POSI TI VE
YES, 2D = NEGATI VE SI GN
A[S] =0 ORD, OS] =2
2] =2 =NONDGT

EEX HT ?

NO, DONE

YES, C0]= 3

LOOK AT DIG T 1

'S THERE A DIG T THERE ?
NO, EXPONENT | S ZERO
YES, RESTORE DIG T 1
LOOK AT DIG T 0

'S THERE A DIG T THERE ?
YES, RESTORE DIG T O

NO, PO NT TO LOWEST BYTE
MAKE 2ND EXPONENT

NOVAS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



235 254 43 GOTO R@P45 ( 260) PRI NT EXPONENT

236 255 REP40 642 A=A-1 PT RESTCRE DDA T 0O

237 LEGAL (CLEAR THE CARRY FLAG
238 256 23 GOTO RMP45 ( 260) PRI NT EXPONENT

239 257 REP42 12 A=0 WPT EXPONENT | S ZERO

240 260 RXP45 34 PT= 3 SAY PRI NT EXPONENT

241 261 33 GOTO QUTR® ( 264) PRINT DIG TS FROM A & C
242 262 R&P50 26 A=0 XS CLEAR EXPONENT SI GN OF A
243 263 1634 PT= 0 SAY ONLY PRI NT MANTI SSA

244 264 OUTR&® 723 GOTO PDIGAC ( 356) PRINT DDA TS FROM A & C
245 EJECT



32

ER R R R R R R R R I I R I I R R I R R R I R R R R R I R I O

R S I I I Sk R I I I S S S I PR'I' 10 - VI E\N R S I I I Sk R I I I S S S I
EE IR Ik S Sk S S O Sk I I S Ik S R R S R R S kS S I I Sk kS I R S
249 ENTRY PVI EW
250 265 PVIEW 116 C=0 CLEAR ACCUMULATOR
251 266 1160 DADD=C RE- ENABLE CHI P O
252 267 1 GOSUB CKEN OK TO PRI NT ?
252 270 0 *| LPRINTER: PL3, @665
253 271 1740 RTN P+1 - NO, RTN WO PRI NTI NG
254 272 1 GOSUB FNDPTR P+2 - YES, SEE |IF PTR THERE
254 273 0 *| LCAS&CTL: CSO, @575
255 274 153 GOT0O PWMO0O ( 311) P+1 - NO PRI NTER
256 275 1 GOSUB INTC P+2 - INIT COVWON PATH
256 276 0 *| LPRINTER: PL3, @702
257 277 40 SPOPND SAVE A SUBROUTI NE LEVEL
258 300 316 C=B SAVE VALUE TO BE VI EVED
259 301 530 M=C IN M REG STER
260 302 1 GOSUB ACRECC ACCUMULATE C REG STER
260 303 0 *| LPRINTER: PL1, @316
261 304 1 GOSUB RPECHK EOLR, CHECK PRI NTER ERRCRS
261 305 0 *| LPRINTER:  PL1, @570
262 306 630 C=M RESTCORE VALUE TO C
263 307 1 GOLONG PR1ORT VI EW CONTENTS OF REG C
263 310 2 *MAI NFRAME: CNO, @562
264 311 PVYWO 1304 S13= 0 CLEAR RUNNI NG FLAG
265 312 1740 RTN END OF PRI NT X- REQ STER

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

ACXSUB

USES:

CAUTI ON:

I NPUT:

QUTPUT:

ACREGC

PRTM

R b Sk bk R Rk O S I SRR I Rk S b R R I O R Rk Ik O R I b

282
283
284
285
286
287
288
289
290
291
292
292
293
294
295
296
297

*
*
*
*
*
*
*
* ASSUMES:
*
*
*
*
*
*
*

313
314

315
316
317
320
321
322
323
324
325
326
327
330

(SUBROUTI NE TO ACCUMULATE X) - SENDS WHAT' S I N THE
X- REG STER TO THE PRI NTER BUFFER
A B C N P, Q G §9:0] AND +2 SUBROUTI NE LEVELS
I" M GUESSI NG AT WHAT FORMAT PDI GAB AND PDI GAC USE WHEN
THEY ARE CALLED BY ACXSUB
GETS VALUE OF X FROM R3

A CHARACTER STREAM TO THE PRI NTER BUFFER

CH P 0 ENABLED, S9 IS THE PRI NTER | NTERFACE ERROR FLAG

HEX MODE

(ACCUMULATE C REG STER) - SAME AS ACXSUB EXCEPT ASSUMES
I NPUT VALUE | S IN C ON ENTRY

SAME AS ACXSUB EXCEPT ASSUMES | NPUT VALUE IN M ON ENTRY

PRTM 630
23

ACXSUB 370
ACREGC 36
576

1576

63

1

0

156

4

323

ALPDAT 416
1

ENTRY PRTM
C=M

GOTO  ACREGC ( 316)
ENTRY ACREGC
ENTRY ACXSUB
C=REGN 3

A=0 S

A=A+1 S

?2 A#C S

GONC  ALPDAT ( 327)
GOSUB  FORMAT

AB EX
S3= 0
GOTO  PDI GAB ( 360)

A=C
GOsUB  PRQUOT

RETRI EVE | NPUT FROM M

CONTI NUE W TH ACCUM REG C

USER STACK REG STER X
MANTI SSA SI GN SET TO O
MANTI SSA SI GN SET TO 1
NUMERI C DATA?

NO, ALPHA DATA

YES, FORVAT THE NUMBER
*MAI NFRAME:  CN2, @173
A=PUNCTUATI ON, B=DIG TS
NO LEADI NG D. P.

SEND NUMBER TO PRI NTER
SAVE C

PRI NT QUOTATI ON MARK

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*



L T 3

297
298
299
300
301
302
303
304
305
306
307
307
308
308
309
310
311
312
313
314
315
316
316

PDI GAB & PDI GAC -
I NPUT:

USES:

331
332
333
334
335
336
337
340
341
342
343
344
345
346
347
350
351

352
353
354
355

QUTPUT:

325
326
327
328
329
330
331
332
333
334
335
336
337
337
338
339
340
341
341
342
343
344
345
346
347
348
349
350
351

356
357
360
361
362
363
364
365
366
367
370
371
372
373
374
375
376
377
400
401
402
403
404
405
406
407
410

1574
1352
1727

PRQUOT 460

42
1
2

PDI GAC 216

416

PDI GAB 460

1000
1624
23
406
1074
336
1374

AC EX
RCR
PT=
C=0
2 CHO
GONC
RCR
2 CHO
GONC
GOSUB

GOosuUB

RCR
? CHO
G&oC

ENTRY
LDl
CON

12
1
WPT

ALPD55
12

WPT
ALPD45
CKANGL

PBYTDU
12

WPT
ALPD50

PRQUOT
@2

GOLONG CPBYTE

ENTRY
ENTRY
B=A
A=C
LDl
CON

? PT=
GONC
A=C
RCR
C=B
RCR
GOosuUB

LDl
CON
?83=1
GSUBC

PT=

I NC PT

? A<C

PT=
2 AHO

RTN NC

PT=
? BHO

PDI GAB

PDI GAC

@000
0

PDI GLO ( 365)
X

2
S
13

PBYTEC

@6

PBYTEC

12
3

PT

PDI G30 ( 417)

1
WPT

2
XS

33

*| LPRINTER  PL1, @352
RESTORE C

g 1: 0] = H GHEST BYTE

PO NT TO d 1: 0]

CLEAR ALPHA REG MARKER
ANY ALPHA DATA?

NO, ALL NULLS

CHAR TO { 1: 0]

NULL?

YES, GET NEXT CHARACTER
CHECK | F CHAR |'S ANGLE SI GN
*] LCAS&CTL: CS3, @521
SEND CHARACTER TO PRI NTER
*| LPRINTER ~ PL3, @045
NEXT CHAR TO ([ 1: 0]

NULL?

NO, GET NEXT CHARACTER

LOAD LOW12 BITS OF C WTH
@2 = ASCI1I QUOTATI ON MARK
SEND CHARACTER TO PRI NTER
*| LPRINTER:  PL3, @030

EIE IR R I R I I R I R R R I R I R R R R R S R R R R R I R R S I R R O R S R I

FORMAT AND PRI NT DI G T ENTRY STRI NG SUBROUTI NE
B= DIG TS, A= PUNCTUATI ON

[PDIGAC] A= DIG TS, C= PUNCTUATI ON
BOTH ENTRI ES: P SELECTED, HEX MODE
A B C G N P, Q S3, S9 FOR ERRORS, +1 SUB LEVEL
HEX MODE, DOESN T USE OR CHANGE CHI P ENABLE

R b Sk bk R Rk O S I SRR I Rk S b R R I O R Rk Ik O R I b

*
*
*
*
*
*
*

DIG TS TO "B"
PUNCTUATI ON TO " A"

LOAD LOW 12 BITS OF C W TH
d XS] =2, [ 1:0] =00

PRI NT EXPONENT?

YES, DON T CLEAR A[ 2: 0]

NO, Al 1:0]=0, A[ XS] =BLANK
doj= 2

GET SI GN OF NUVBER

d1:0]= 20 OR 2D

SEND BLANK OR "-" TO PTR
*| LPRINTER  PL3, @050
LOAD LOW 12 BITS OF C W TH
@6 = ASCI| DECI MAL POl NT
PRI NT LEADI NG D. P. ?

YES, D.P. TO PRI NTER

*| LPRINTER  PL3, @050
START PO NTER AT DIG T 12
LOAD [ PT] WTH 3

RESET PO NTER AFTER LC
BLANK?

NO, DIG T |'S PRESENT

YES, EXAM NE EXPONENT
EXPONENT NEEDED?

NO, FI X MODE, RETURN

YES, PO NT TO EXP SI GN
EXPONENT POSI Tl VE?



352
353
354
355
356
357
358
359
360
361
362
363
364
364
365
366
367
368
369
370
371
372
373
374
375
376
377
377
378
379
380
381
382
383

411
412
413
414
415
416
417
420
421
422
423
424

426
427
430
431
432
433
434
435
436
437
440
441

442
443
444
445
446
447

PDI GXS
PDI G30

PDI (48
PDI G50

47
1320
1034

342
220
1034
1374
342
130
340
1634
230

240
1474
1542

123

460

54

242

742

1046
1046

1724
1324
1323
1740

SEL Q
PT=
C=G
GOSUB

SEL P
RCR
? AHC
GONC
LDl
CON
AC EX
C=C+C
G&C
C=C+1
C=C+1
LEGAL
GOsuB

DEC PT
? PT=
GONC
RTN

EJECT

34

PDI GXS ( 415) NO, NEGATI VE

11 YES, POSI Tl VE

2 PO NT TO EXPONENT SI GN
PT FIX"B" TO PUT QUT A "+"
2 LOAD XS] WTHDIAT 2
2 PO NT TO EXPONENT S| GN
13 ROTATE C ONE DIG T LEFT
PT DaAT TO"C

ASCIl DDAT TO "G
SELECT PO NTER Q

0 QPONTS TODIGT 0
ASCIl DIG T TO d 1: 0]
PBYTEC SEND BYTE TO PRI NTER

*| LPRINTER  PL3, @050
SELECT POl NTER P
1 MOVE THE "3" BACK TO (] PT]
PT PUNCTUATI ON (Al PT] >3) 2
PDI G50 ( 444) NO, PROCEED TO NEXT DIG T
LOAD LOW 12 BI TS OF C W TH

@4 @4 = ASCI| COWA

PT PUNCTUATI ON TO " C"

PT COWA ([ PT]=F) ?

PDI G48 ( 442) YES, PRI NT COMVA

X NO, DECI MAL PO NT

X d X = @6= ASCI| D.P.
(CLEAR THE CARRY FLAG)

PBYTEC SEND PUNCTUATI ON TO PRI NTER

*| LPRINTER: PL3, @050
PO NT TO THE NEXT DA T
13 DONE?
PDI Q25 ( 400) NO, PROCESS NEXT DG T
YES, SUCCESSFUL RETURN



35

ER R R R R R R R R I I R I I R R I R R R I R R R R R I R I O

NEXT | NSTRUCTI ON | N MAI N LOOP  ***Fxx*akdkakaddhn®s*

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

EIE R I R O

387
388
389
390
391
392
393
394
395
396
397
398
399
400
400
401
401
402
403
403

VWE ARE SAVING I N

417

418
419
419
420
421
421
422
422
423
424
425
426
427
427
428
428
429
429
430
431

PRT2 --

450 NXINST 314

451
452
453
454
455
456
457
460 NXI N10
461
462
463
464
465
466
467
470
471
472
473
474
475
476
477
500
501 NXI N15
502
503

504 NXI N21
505
506
507
510
511
512
513
514
515
516
517
520
521
522
523
524
525
526
527

530 NXI N30

1540
106
1160
1630
414
23
1066
1150
1574
126
1346
1

63
160
114

67

1
0
1170
1530
1740

RO: R9[13: 10]
RO[ XS]
RO[ 1: 0]

1

0
1270
252
412
1250

NFRPOROR

260

ENTRY
?510=1
RTN C
C=0
DADD=C
C=ST
?88=1
GONC
C=C+1
REGN=C
RCR
C=0

? CHO
GOLNC

GOosuUB

&Ooro
GOosuUB

&Oro
N=C
?54=1
a&C
GOosuUB

C=REGN

ST=C
RTN

GOosuB

C=REGN
C=A

REGN=C
GOosuB

GOosuUB
C=0
DADD=C
?512=1
GONC
GOosuUB
GOosuUB

GOLONG

C=N

NXI NST

X

NXI NLO ( 460)
XS

9

12

XS

X

RUNI NG

CKTRCE

NXI N15 ( 501)
FNDPTR

NXI N15 ( 501)
NXI N21 ( 504)
UNL

9

ORI G ([ 13:
S8
S[ 7: 0]

GETPCA

10
WPT

10
PUTPCD

FLI NKA

NXI N30 ( 530)
UNL

CLR&SS
ERRPR

ROM FLAG ?
YES, RETURN | MVEDI ATELY
CLEAR ([ 2: 0]

RE- ENABLE CHI P 0

STATUS FLAGS TO d 1: 0]
COPY S8 TO C XS]

IF S8 NOT SET, ([ XS]
IF S8 I'S SET, [ XS] |
SAVE M SC I NFO I N REG 9
FC TO [ 1: 0]

CLEAR EXPONENT SI GN

'S FC NON- NULL ?

NO, FC I'S NULL

*MAI NFRAME:  CNO, @410
SEE | F PTR I N TRACE MODE
*| LPRINTER  PL3, @174
NO, EXIT W THOUT PRI NTI NG
YES, LOOK FOR PTR I N LOOP
*] LCAS&CTL: CS0, @575
P+1 - PRI NTER NOT FOUND
P+2 - SAVE TO N FOR I NI TC
"ALL" MODE?

YES, GET PROGRAM COUNTER
NO, SEND UNLI STEN COMMVAND
*] LCAS&CTL: CS0, @257
RESTORE C REG

RESTORE STATUS

RETURN W THOUT PRI NTI NG

0
1

mi

10]

GET ORIG NAL PC

*MAI NFRAME: CN10, @522
UNSHI FTED KA, SCRATCH
COPY ORRG NAL PC TO "C'
(1 NSERTED BY ASSEMBLER)
SAVE ORI G PC I N R10[ 3: 0]
DECREMENT & STORE PC
*MAI NFRAME: CN8, @454
RECOVPUTE PRI VACY

*MAI NFRAME: CN10, @447
CLEAR ACCUMULATOR

RE- ENABLE CH P O

PRI VATE?

NO, CONTI NUE PRI NTI NG
SEND UNLI STEN COMVAND

*| LCAS&CTL: CSO, @257
YES, CLEAR RUNNI NG & SSTI NG
*| LPRINTER: PLO, @773
PRI NT ERROR M5G PRI VATE
*MAI NFRAME: CN8, @604

RESTORE C



432 531
432 5832
433 533
434 534
435 5835
436 536
437 537
437 540
438 541
439 542
440 543
441 544
441 545
442 546
442 547
443 550
444 551
445 552
446 553
447 554
448 555
449 556
450 557
451 560

453 561
454 562
454 563
455 564
455 565
456 566
457 567
458 570
458 571
459 572
459 573
460 574
461 575
462 576
* THE "LC
464 577
465 600
466 601
467 602
467 603

470 604
470 605
471 606
472 607
473 610
474 611
475 612
476 613
477 614
477 615

*
*

NXI N70

NXI N75

NXI N8O

NXI N9O

132
134
1720

LEAVES PT= 3

560
1270
412

GOSUB INITC

C=REGN 10
A=C

C=REGN 9

RCR 12
GOSUB  LBLCK

C=0 X
DADD=C

?84=1

GSUBC GLI NE#

GOSUB  FNSTS

?59=1

GoC NXI N80 ( 561)
?S3=1

GONC NXI N75 ( 556)
S9= 1

GOoro NXI N80 ( 561)
C=C+C S

C=C+C S

GONC NXI N70 ( 546)

S7= 0
GOSUB  PPGSNL

GOSUB  EOLR
259=1

GONC  NXI N9O ( 574)
GOSUB  CLR&SS

GOLONG PEDI AG

c=0 M
PT= 4

LC 15
RERRRRN

STK=C

C=REGN 10

A=C  WPT
GOSUB  PUTPCF

GOSUB  UNL

C=REGN 9
ST=C

S8= 0

? CHO XS

GONC  NXIN99 ( 614)
s8= 1

GOLONG NOPRT

36

I NI TI ALl ZE COVMON PATH
*| LPRINTER  PL3, @702
FETCH ORI G NAL PC

PC TO A[ 3: 0]

GET FUNCTI ON CODE

FC TO [ 1: 0]

CHECK FOR LBL

*| LPRINTER, PL2, @717
CLEAR ([ 2: 0]

RE- ENABLE CHI P 0

FC= LBL?

YES, COVPUTE LI NE NUVBER
*| LPRINTER  PL3, @600
FETCH PRI NTER STATUS

*| LCAS&CTL: CS0, @702
ERROR?

YES, EXIT THE LOOP
oOPS?

NO, PAPER IS OK

YES, SET ERROR FLAG
EXIT THE LOOP

SHIFT C[S] ONE BI T LEFT
SHIFT 1 MORE BIT, |DLE?
NO, WAI T SOVE MORE

SET UP FOR PPGSNL

PRI NT PROGRAM STEP

*| LPRINTER: PL2, @517

PRI NT RI GHT- JUSTI FI ED

*| LPRINTER:  PL1, @720

ANY PRI NTER ERRCRS?

NO, DO NORMAL RETURN

CLEAR RUNNI NG, SST, PAUSI NG

*| LPRINTER: PLO, @773

DI AGNCSE PRI NTER ERROR

*| LPRINTER. PL3, @573

PUT NFRPU BACK ON THE
RTN STACK

NFRPU = O0F0 = @360

NORM FN RTN W PUSH TO STK
FETCH ORI G NAL PC

PC TO "A"

STORE PC & SET LI NE#= FFF
*MAI NFRAME:  CN8, @461

SEND UNLI STEN COMVAND

*| LCAS&CTL: CS0, @257
RESTCRE " C'

RESTORE STATUS FLAGS
ASSUME S8 | S CLEARED TO O
TEST STORED STATUS OF S8
YES, S8 WAS STORED CLEAR
NO, S8 WAS STORED AS A 1
BACK TO MAI NFRAME

*MAI NFRAME:  CNO, @533

EIE IR R I I R S I R R I R I R I R I R R R R R S R R R R R R R S R R R O R S R I



37

R b Sk b R R R Rk b Sk R R R I

PRT8 -- DATA ENTRY STRING & R/'S
ER R R R R R R R R I I R I I R R I R R R I R R R R R I R I O
*

* PUTS A RIS FC I NTO A[4: 3] AND DROPS | NTO PRT5

*

486 ENTRY DATA&R

487 616 DATA&R 460 LDI d2:0] =5

488 617 5CON @ FC FOR R'S

489 620 674 RCR 11 d5:3] =5

490 621 416 A=C SAVE 1 NTO REG STER A
*
EIE R R I I I I I b I I I I I I b I I I I I I I I I I b I I I I I I R I I I I I I I I I I I I
ER IR R R I I S O PRTS - DATA E’\I'I'RY STRI NG & FUNCI'I O\I ER R R I I I R R R I O
EE I I I I I I I b I I I I b I b I b I I I I I I I I I I b I b b I b I b b b I I I b b I I b I I b b I I I b b I I
* *
* SAVES AND RESTORES: A[4:1]=FC, B[X] =3RD ARG, M 3: 0] =XADR *
* G (PTEMP2) AND S9 ( SAYS WHETHER XADR 'S ANY GOOD). *
* USES: A B C M N G S[9:0], P, Q AND +3 SUBROUTI NE LEVELS  *
* *
* |NPUT:  FC, LEFT-JUSTIFIED IN A[4:1]. MAI NFRAVE FUNCTI ON CODES *
* WTH 1- OR 2-DIG T NUMERI C ARGUVENTS HAVE THE ARGUVENT *
* PACKED | NTO Al 2: 1] . XROM FUNCTI ON CODES AND FUNCTI ONS *
* W TH 3-DI G T ARGUVENTS HAVE THE ARGUVENTS I N B[ X] . *
* QUTPUT: 0, 1, OR 2 LINES TO THE PRI NTER BUFFER *
* ASSUMVES: STANDARD ASSUMPTI ONS (HEX MODE, CHIP 0 SELECTED, PTR=P) *
* *
* NOTE: IF PRINTER IS ON, SAVES FC, 3RD ARG, XADR PTEMP2 AND S9  *
* M13] = S9 *
* M 12: 9] = EXECUTI ON ADR *
* M 8:5] = FUNCTI ON CODE *
* M4:2] = TH RD ARGUVENT *
* M1:0] = PTEMP2 *
* *
* FOR FLOACHARTS, SEE DRC S LAB BOOK #8378 P. 28 *
EE I I I I I I I b I I I I I I b I b b I I I I I I I I I b I I b I I I I b b b I I I I I I b I b I I I b b I I I b I I I

516 ENTRY DATA&F

517 622 DATA&F 1670 C=REGN 14 GET FLAGS REG STER SSO

518 623 1530 ST=C STATUS=FLAGS 48- 55

519 624 1614 2S0=1 DOES PRI NTER EXI ST ?

520 625 1640 RTN NC NO, EXIT

521 626 630 C=M GET XADR

522 627 1174 RCR 9 ROTATE LEFT 5 DIG TS

523 630 134 PT= 4 PONT TODIGT 4

524 631 252 AC EX WPT GET FC FROM Al 4: 1]

525 632 1574 RCR 12 ROTATE LEFT 2 DIG TS

526 633 306 C=B X GET 3RD ARGUNMENT

527 634 1574 RCR 12 ROTATE LEFT 2 DIG TS

528 635 1634 PT= 0 GET PTEMP2

529 636 230 C=G d1:0] = PTEMP2

530 637 136 C=0 S SAVE S9

531 640 1114 2S9=1 ERROR?

532 641 23 GONC DF10 ( 643) NO, CONTI NUE

533 642 1076 C=C+1 S YES, SET C[13] =1

534 643 DF1I0 530 MC SAVE ALL INTO M

535 644 1 GOSUB FNDPTR LOOK FOR PRI NTER

535 645 0 *| LCAS&CTL: CS0, @575

536 646 433 GONC DF05J ( 711) P+1 - PRI NTER NOT FOUND

537 647 114 254=1 P+2 - PRI NTER "ALL" MODE ?

538 650 37 GOC  DF15 ( 653) YES, CONTINUE TO DF15

539 651 214 ?S5=1 PRI NTER "NORM' MODE ?



540 652 263
541 653 DF15 1630
542 654 356
543 655 1670
544 656 1530
545 657 14
546 660 1
546 661 3
547 662 1474
548 663 1530
549 664 630
550 665 274
551 666 34
552 667 412
553 670 1220
554 671 720
555 672 520
556 673 420
557 674 34
558 675 1552
559 676 157

* PRX

* |F THE FCN I S PRX AND

* PRI NT ANYTHI NG HERE | N PRT5.

* PRINT THE VALUE OF X

*

*
566 677 514
567 700 DF900X 313
568 701 1
568 702 0
569 703 1
569 704 0
570 705 1
570 706 0
571 707 1
571 710 2
572 711 DFO5J 1
572 712 2
573
574 713 DF20 514
575 714 653
576 715 14
577 716 67
578 717 1
578 720 0
579 721 460
580 722 21
581
582 723 153
583
584 724 DF40 1434
585 725 420
586 726 1020
587 727 34
588 730 1552
589 731 DF900T 613

* THE FUNCTI ON PRA W LL
* IN PRINTING I T HERE.
592 732 1

GONC  DF900X ( 700)
C=ST

BC EX
C=REGN 14

ST=C

?83=1

GOLC  DF400

RCR 1

ST=C

C=M

RCR 5

PT= 3

A=C  WPT

LC 10

LC 7

LC 5

LC 4

PT= 3

2 AHC WPT

GOC  DF20 ( 713)

NEI THER NORMAL NOR TRACE
SAVE PRI NTER STATUS

IN B[1: 0] AND B[ 13: 12]
PUT UP SSO
STATUS=FLAGS 48- 55
PROGRAM MODE?
YES, HANDLE PROGRAM MODE
*| LPRINTER PL1, @013
PUT UP SS 1/2
STATUS=FLAGS 44- 51
GET VALUES SAVED AT DF10
FC TO d 3: 0]

PO NT TO LOAEST 2 BYTES
FC TO A[ 3: 0]
A

o1~

4 - FC FOR PRX = A754
PO NT TO LOAEST 2 BYTES
FC# FOR PRX | N A?

NO, DON T PRI NT X

THE DATA ENTRY FLAG I S NOT SET, THEN WE DON T

?56=1
GONC
GOosuB

DF900T ( 731)
PDI GE

GOSUB  DATP25

GOSUB  RSTSEQ

GOLONG NFRPU

GOLONG DF905

?86=1
GONC
?83=1
G&C
GOosuB

DF200 (1001)

DF40
PDI GE

( 724)

LDl
CON 17

GOTO DF50 ( 740)
PT= 1

LC 4

LC 8

PT= 3

?2 A#C WPT

GONC  DF900Z (1012)
PRI NT THE ALPHA REG

GOsUB I NITS

VWE JUST LET THE PRX FUNCTI ON | TSELF

I'F, ON THE OTHER HAND, THE DATA ENTRY FLAG | S SET, THEN PRT5 PRI NTS
THE DIG T ENTRY STRI NG AND ABORTS THE PRX FUNCTI ON

DATA ENTRY FLAG?

NO, PRT5 PRI NTS NOTHI NG
PRINT DIG T ENTRY STRI NG
*| LPRINTER:  PL1, @113
SKIP 7 CHARS, RI GHT-JUST
*| LPRINTER: PL1, @O077
RESET STATUS BI TS

*MAI NFRAME:  CNO, @604
NORMAL FUNC RTN W PUSH
*MAI NFRAME: CNO, @360
RESTCORE VARI QUS VALUES

*| LPRI NTER: @iil

PL1,
DATA ENTRY FLAG?
NO, DO NON- PRI NT FN TEST
ALPHA MCDE?

YES, CHECK FOR FC = PRA

PRINT DIG T ENTRY STRI NG
*| LPRINTER:  PL1, @113

38

LOAD LOW12 BITS OF C WTH

RI GHT EDGE OF DIA T ENTRY
STRING I N CHAR PCS 17
COUNT THE CHARACTERS

d 3:2] = A7 FROM EARLI ER
4

8 - FC FOR PRA = A748
PO NT TO LOAEST 2 BYTES
FC# FOR PRA I N A?

PRA

SO THERE' S NO PO NT

I NI TI ALI ZE PRI NTER FCNS



592
593
593
594
595
596
597
598
598
599
600
601
602
603
604
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
619
620
621
622
622
623
624
625
625
626
627
628
628
629
630
630
631
632
633
633
634
634
635
636
637
638
639
639
640

733
734
735
736
737
740
741
742
743
744

745
746
747
750
751
752
753
754
755
756
757
760
761
762
763
764
765
766
767
770
771
772

773
774
775

776
777
1000

1001
1002
1003
1004
1005

1006
1007
1010
1011
1012

1013
1014
1015

272
DF50 1634
130

323

1670
1156
1650

1

74
406
1670
1056
1650
1634

DF60 1

DF70 1
0
DF900Y 123
DF200 1
0
73
1
0
DF300
1
0
1
0
DF900Z 753
DF400

1670

GOosuUB
AC EX

C=REGN
CC1
REGN=C
GOosuB

=C
C=REGN
C=C+1
REGN=C
PT=
C=G
C=0
A=A+C
LDl

AC EX
A=A-C

GOosuUB
cole
GOosuUB
G&Ooro
GOosuB
G&Oro
GOosuUB

GOT10
GOosuUB

GOosuUB
GOosuUB
cole
ENTRY
GOosuUB
C=REGN

PAREG

M
3
0

NPFTST

DF70  ( 776)

14

14
CPFKB

3
X
14

14
0

XS
X

23

X

X

DF60
PAD1+A

( 773)

DF300 (1006)
FILLIN
DF300 (1006)
FI LLNP
DF900Z (1012)
NPFTST

DF900Z (1012)
INIT5

CPFKB
EOLR
DF900 (1107)
DF400
INI TS

14

39

*] LPRINTER  PL3, @700
PRI NT ALPHA REG STER

*| LPRINTER  PLO, @271
M = PAREG CHAR COUNT
CHAR COUNT TO ([ X]

PO NT TO LOAEST DIG T
SAVE CHAR COUNT IN G
NON- PRI NTI NG FUNCTI ON?

*| LPRINTER: PL1, @636
P+1 - NON- PRI NTI NG
P+2 - PRI NTI NG

CLEAR FLAG 55 TO SUPPRESS

PRI NTI NG WHI LE

COUNTI NG CHARACTERS
COUNT CHARS | N FCN DESC
*| LPRINTER  PL2, @266
O] X] =# CHARS | N FCN DESC
SAVE FCN DESC LEN I N A[ X]
RESTORE FLAG 55

FLAG 55 IS THE

PRI NTER EXI STENCE FLAG
PO NT TO LOAEST DIG T
RECOVER ORI G CHAR COUNT
CLEAR EXPONENT SI GN

X] =CHAR CT+FCN DESC LEN
LOAD LOW 12 BI TS OF C W TH
MAX CHARACTER COUNT OF 23
C X] =CHAR CT + FN DESC LEN
Al X] =23- (CHAR CT+FD LEN)
TOO MUCH FOR ONE LI NE
Rl GHT- JUSTI FY FCN DESC
*| LPRINTER  PL3, @107
SEND FUNCTI ON DESCRI PTI ON

FILL LI NE W BLANKS & PRI NT
*| LPRINTER. PL3, @001
SEND FUNCTI ON DESCRI PTI ON

PTR = 0, FALL INTO FILLIN
*| LPRINTER: PL3, @000
NOTHI NG MORE TO PRI NT HERE

NON- PRI NTI NG FUNCTI ON TEST
*| LPRINTER: PL1, @636
P+1 - NON- PRI NTI NG

P+2 - PRI NTI NG

*| LPRINTER:  PL3, @700

SEND FUNCTI ON DESCRI PTI ON
COUNT CHARS I N FCN DESC
*| LPRINTER: PL2, @266
END OF LI NE, RI GHT-JUSTIFY
*| LPRINTER: PL1, @720
RESTORE VALUES FROM REG M

PROGRAM MODE

I NI TI ALI ZE PRI NTER FCNS
*| LPRINTER:  PL3, @700
CGET SS 1/2



40

641 1016 1474 RCR 1 d 1: 0] =FLAGS 44-51
642 1017 1530 ST=C STATUS=FLAGS 44-51

643 1020 514 ?S6=1 DATA ENTRY FLAG?

644 1021 213 GONC DF410 (1042) NO DATA ENTRY FROM USER

645 1022 1 GOSUB GETPC PRI NT DATA ENTRY STRI NG
645 1023 0 *MAI NFRAMVE: CN10, @520
646 1024 14 ?S3=1 ALPHA MODE?

647 1025 1 GSUBNC | NCADA NO. SKIP OVER NULL AT

647 1026 0 *MAI NFRAME: CN10, @726
648 START OF DIG T ENTRY STRI NG
649 1027 1 GOSUB NXBYTA GET NEXT BYTE FROM PGM MEM
649 1030 0 *MAI NFRAME: CN10, @671
650 1031 510 S6= 1 SET UP FOR

651 1032 1610 SO= 1 PPGS35

652 1033 212 B=A  WPT MOVE ADDR TO B[ 3: 0]

653 1034 1634 PT= 0 SAVE FC

654 1035 130 G=C IN G FOR PPGS35

655 1036 1 GOSUB PPGS35 PRI NT DATA ENTRY STRI NG
655 1037 0 *| LPRINTER PL2, @567
656 1040 1 GOSUB EOLL END OF LINE, LEFT-JUSTIFI ED
656 1041 0 *| LPRINTER. PL1, @756
657 1042 DF410 630 C=M PUT PTEMP2

658 1043 1530 ST=C TO STATUS FLAGS

659 1044 114 ?7384=1 "| NSERT" BI T?

660 1045 1413 GONC  DF300 (1006) NON- PROGRAMVABLE FUNCTI ON
661 1046 1514 ?S12=1 PRI VATE PROGRAMP

662 1047 407 GOC  DF900 (1107) YES. DON' T PRI NT ANYTHI NG
663 1050 1 GOSUB GETPC A[3:0] = PC

663 1051 0 *MAI NFRAME: CN10, @520
664 1052 1 GOSUB SKPLI N TEST FOR PC AT AN END

664 1053 0 *MAI NFRAME: CN10, @371
665 1054 1 GOSUB GETLIN O X = LI NE#, ENABLE CH P 0
665 1055 0 *MAI NFRAVE:  CN5, @031
666 1056 1346 ? CHO X LI NE NUVBER= 0007

667 1057 33 GONC DF414 (1062) YES, | NCREMENT LI NE NUVBER
668 1060 514 ?S6=1 NO, WAS | T AN END?

669 1061 27 GOC  DF415 (1063) YES, DON T | NCREVENT LI NE#
670 1062 DF414 1046 C=C+1 X | NCREMENT LI NE NUMBER

671 LEGAL (CLEAR THE CARRY FLAG

672 1063 DF415 1 GOSUB LI NELB LI NE NUVBER TO PRI NTER

672 1064 0 *| LPRINTER PL2, @573
673 1065 630 C=M 'S FC=ALBL OR LBLNN?

674 1066 1274 RCR 7 d 1:0] = FUNCTI ON CODE

675 1067 126 C=0 XS CLEAR EXPONENT S| GN

676 1070 406 A=C X Al X] = FUNCTI ON CODE

677 1071 460 LD LOAD LOW 12 BITS OF C W TH
678 1072 315 CON2 12 13 CD=FUNCTI ON CODE FOR ALBL
679 1073 1546 ? A#C X FC# FOR ALBL IN A?

680 1074 353 GONC DF420 (1131) YES, ALBL FOUND

681 1075 460 LD LOAD LOW 12 BITS OF C W TH
682 1076 317 CON2 12 15 CF=FUNCTI ON CODE FOR LBL NN
683 1077 1546 ? A#C X FC# FOR LBL NN I N A?

684 1100 313 GONC DF420 (1131) YES, LBL NN FOUND

685 1101 1 GOSUB PBLANK SEND BLANK USI NG CPBYTE

685 1102 0 *| LPRINTER PL1, @715
686 1103 DF440 1 GOSUB CPFKB COUNT/ PRI NT FN F/ KYBD ENTRY
686 1104 0 *|LPRINTER  PL2, @266
687 1105 1 GOSUB EOLL END OF LINE, LEFT-JUSTI FI ED
687 1106 0 *| LPRINTER. PL1, @756

* FALL | NTO DF900 HERE

NOVAS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



689
690
691 1107 DF900 1
691 1110 0
* ON RETURN FROM DATP3O0,
693 1111 DF905 630
694 1112 1376
695 1113 23
696 1114 1110
697 1115 DF910 1634
698 1116 130
699 1117 1074
700 1120 346
701 1121 1074
702 1122 134
703 1123 412
704 1124 274
705 1125 530
706 1126 1166
707 1127 160
708 1130 1740
709
710 1131 DF420 1
710 1132 0
711 1133 400
712 1134 1473

714

ENTRY
GOosuB

S9 1S
C=M

DF905
DATP30

CLEAR

910 (1115)

m%wam OHQM
_|

x
wn

PRTMSG

@00

DF440 (1103)

41

CHECK ERRCR FLAG
*| LPRINTER: PL1, @104

ds] = s9

RESTORE S9

IF C[S] IS ZERO, S9 =
IF C[S] ISONE S9 IS
PO NT TO LOAEST DIG T
RESTORE PTEMP2 TO G
d X = 3RD ARGUVENT
RESTORE 3RD ARG TO B[ X]
d 4:1] = FUNCTI ON CODE
PONT TODGT 4

RESTORE FC TO A[ 4: 1]
d3:0] = XADR

RESTORE XADR TO M 3: 0]
IN'T N[X] FOR CLP

SAVE C TO REG STER N

END OF DATA ENTRY STRI NG

LABEL - PUT IN A DI AMOND
*| LPRINTER. PL1, @000
@00 = DI AMOND SYMBOL

PRI NT NN OR ALPHA LABEL



42

ER R R R R R R R R I I R I I R R I R R R I R R R R R I R I O

* STKPLT - PLOT A FUNCTI ON VALUE USI NG DATA FROM THE STACK (" STKPLOT") *

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

718 ENTRY STKPLT

719 1135 224 CON @24 T

720 1136 17 CON a7 0]

721 1137 14 CON a4 L

722 1140 20 CON @0 P

723 1141 13 CON @3 K

724 1142 24 CON @4 T

725 1143 23 CON @3 S

726 1144 STKPLT 1 GOsuB | ACHR I NI T ACCUM CHAR FUNCTI ONS
726 1145 0 *| LPRINTER: PL3, @646
727 1146 110 $4= 1 S4=1 TO SHOW STKPLT

728 1147 133 GOTO RPLTOO (1162) CODE SHARED W TH REGPLT

ER R R R R R R R R R I R I I R R I R R I R I R I R R R R I R I O

* REGPLT - PLOT A FN VALUE USI NG DATA FROM USER REGS 00-03 ("REGPLOT") *

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

732 ENTRY REGPLT

733 1150 224 CON @24 T

734 1151 17 CON a7 0]

735 1152 14 CON a4 L

736 1153 20 CON @0 P

737 1154 7 CON a G

738 1155 5 CON @ E

739 1156 22 CON @2 R

740 1157 REGPLT 1 GOsuB | ACHR I NI T ACCUM CHAR FUNCTI ONS
740 1160 0 *| LPRINTER: PL3, @646
741 1161 104 = 0 S4=0 TO SHOW REGPLT
742 1162 RPLTOO 1 GOSUB GETVAL REG A= MAX, REG M= M N
742 1163 0 *| LPRINTER: PL1, @604
743 1164 256 C=A COPY MAX TO C

743 1165 416 (1 NSERTED BY ASSEMBLER)
744 1166 1 GOSUB ACKC ERROR | F MAX= ALPHA
744 1167 0 *| LCAS&CTL: CS0, @761
745 1170 630 C=M MN TO C

746 1171 1 GOSUB ACKC ERROR | F M N= ALPHA
746 1172 0 *| LCAS&CTL: CS0, @761
747 1173 630 C=M REA STER C M N

748 1174 1 GosuB A-C CALCULATE MAX - M N
748 1175 0 *| LPRINTER: PLO, @627

* |F (MAX-M N OVER/ UNDER FLOAS THEN THE NUMBERS ARE TOO FAULTY TO BE
* ABLE TO PLOT, SO G VE "DATA ERRCR'.

751

752 1176 1524 ? PT= 12 RESULTS OK?

753 1177 23 GONC RPLTDE (1201) NO OVER/ UNDER FLOW ERROR
754 1200 1356 ? C#O MAX = M N?

755 1201 RPLTDE 1 GOLNC ERRDE YES, "DATA ERROR'

755 1202 2 *MAI NFRAME: CN10, @055
756 1203 1376 ? C#O S NO, MAX < M N?

757 1204 1757 GOC RPLTDE (1201) YES, "DATA ERROR'

758 1205 160 N=C N= MAX-M N

759 1206 1 GOSUB GETVAL A= MAX

759 1207 0 *| LPRINTER: PL1, @604
760 1210 316 C=B C= Y VALUE

761 1211 1 GOSUB ACKC ERROR | F Y VALUE = ALPHA
761 1212 0 *| LCAS&CTL: CS0, @761
762 1213 316 C=B C= Y VALUE (ACKC: ABS VAL)

763 1214 1 GOsuB A-C MAX - Y VALUE



* % ok k k X X %

* % ok 3k 3k X ¥

*

43

763 1215 0 *| LPRINTER: PLO, @627
FOR (MAX-Y), AN UNDERFLOW IS OK AND PERFECTLY LEQ TI MATE FOR "Y" VERY
CLOSE TO "MAX'. JUST SET (Y-MN = (MAX-M N) SINCE Y=MAX.

AN OVERFLOW CAN OCCUR FCOR 2 CASES:

CASE 1 -- MAX<O AND Y>0. TH S MEANS Y>MAX, SO I T WLL BE CAUGHT AND
Y WLL BE MADE EQUAL TO MAX

CASE 2 -- MAX>0 AND Y<0. SINCE (MAX-M N) DIDN T OVERFLOW Y WOULD
HAVE TO BE LESS THAN "M N', WH CH WLL BE CAUGHT IN THE
TEST OF Y<M N.

772

773 1216 1376 ? C#0 S Y VALUE > MAX?

774 1217 33 GONC  Y<M N? (1222) NO, CHECK IF Y VALUE < MN
775 1220 260 C=N YES, Y-M N= MAX-M N
776 1221 123 GOTO RPLT20 (1233) SINCE Y=MAX

777 1222 Y<M N? 1 GOSUB GETVAL B= Y VALUE, M= M N

777 1223 0 *| LPRINTER: PL1, @604
778 1224 156 AB EX A=Y VALUE

779 1225 630 C=M C MN

780 1226 1 GOsuB A-C CALCULATE Y VALUE - MN
780 1227 0 *| LPRINTER.  PLO, @627

FOR (Y-M N), AN UNDERFLOW IS OK AND PERFECTLY LEGQ TI MATE FOR "Y" VERY

CLOSE TO "M N'. JUST SET (Y-M N)=0. OVERFLOW CAN OCCUR FOR 2 CASES:

CASE 1 -- Y<O AND M N>0. TH' S MEANS Y<M N, WHI CH | S HANDLED BY MAKI NG
Y-MN=0O, WVHICH | S THE SAME AS SETTI NG Y=M N.

CASE 2 -- Y>0 AND M N<O. SINCE THIS PONT IN THE CODE | S ONLY REACHED
WHEN Y<=MAX, AND MAX-M N DI DN T OVERFLOW CASE |S | MPGSSI BLE.

NNN = Y-AXI S COLUWN W DTH, AAA = X-AXIS POSITION, (1 <= AAA <= N\N).

788

789 1230 1376 ? C#O0 S Y VALUE < M N?

790 1231 23 GONC RPLT20 (1233) NO, PROCESS NORMALLY
791 1232 116 C=0 YES, SET Y VALUE-M N= 0O
792 1233 RPLT20 1150 REGN=C 9 REG 9= Y VALUE-M N

793 1234 1 GOSUB GETVAL C= NNN. AAA

793 1235 0 *| LPRINTER: PL1, @604
794 1236 530 M=C SAVE COPY OF NNN. AAA
795 1237 1 GOSUB ACKC ERROR | F NNN. AAA= ALPHA
795 1240 0 *| LCAS&CTL: CS0, @761
796 1241 630 C=M RESTORE C= NNN. AAA

797 1242 1004 S2= 0 ASSUME POSI TI VE NNN. AAA
798 1243 1376 ? C#0 S NNN. AAA < 0?

799 1244 33 GONC  GETNNN (1247) NO POSI TI VE NNN. AAA
800 1245 1010 S2= 1 YES, NEGATI VE NNN. AAA
801 1246 136 C=0 S MAKE | T PCSI TI VE

802 1247 GETNNN 210 S5= 1 GET | NTEGER PART

803 1250 1240 SETDEC ENTER DECI MAL MODE

804 1251 1 GOSUB | NTFRC GET NNN

804 1252 0 *MAI NFRAME:  CN6, @473
805 1253 1356 ? C#O NNN= 0?

806 1254 1253 GONC  RPLTDE (1201) YES, "DATA ERRCR'

807 1255 416 A=C A= NNN

808 1256 116 C=0 CLEAR ACCUMULATOR

809 1257 1534 PT= 12 PONT TODIGT 12

810 1260 120 LC 1 gi1z]=1

811 1261 1 GOSUB A-C C= N\N - 1

811 1262 0 *| LPRINTER: PLO, @627

NNN IS A PCSI TI VE | NTEGER AT THI S PO NT, SO OVER/ UNDER FLOW IS NOT
POSSI BLE BY SUBTRACTI NG A "1".

814

815 1263 1140 SETHEX ENTER HEXADECI MAL MCDE

816 1264 530 M=C SAVE NNN-1 | N FLOATI NG FORM



* % * X

817
817
818
819
820
821
822
823
824
825
826
827
828
829
830
830

1265
1266
1267
1270
1271
1272
1273
1274
1275
1276
1277
1300
1301
1302
1303
1304

1

0
406
460
250
1406

RPLTER 1063

1270
246
1250
630
416
260
1240
1

0

(MAX-M N) AND ( NNN- 1)
SI NCE 0<=( NNN- 1) <168,

HAPPEN FOR VERY SMALL

835
836
836
837
838
839
840
841
842
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
861
862
863
864
864
865
866
867
867
868
869

1305
1306
1307
1310
1311
1312
1313
1314
1315
1316
1317
1320
1321
1322
1323
1324
1325
1326
1327
1330
1331
1332
1333
1334
1335
1336
1337
1340
1341
1342
1343
1344
1345
1346
1347
1350
1351
1352
1353

RPLT30

RPLT40

1

0
324
1637
160
416
1170
1

0
406
460

1106
23
106
674
416
1270
406
134
252
1250
1014
43
74
126
523

1240
204

1346
257

1516
33

GOosuUB

A=C
LDl
CON

? A<C
GONC
C=REGN
AC EX
REGN=C
C=M
A=C
C=N
SETDEC
GOsuB

CONV3C
X

168
X

RPLTDE (1201)
10

X

10

Dv2- 10

44

CONVERT NNN-1 TO BI NARY

*] LCAS&CTL: CS3, @442

A= NNN-1

LOAD LOW 12 BITS OF C W TH
MAX NUVBER OF PRI NT COLUWNS
NNN-1 < 1687

NO, "DATA ERRCR'

YES, GET CONTENTS OF REG 10
C[2:0]= NNN-1 (Bl NARY)
STORE NNN-1 | N REG 10
RESTORE F. P. VALUE OF NNN-1
A= NNN- 1 (F.P.)

C= MAX - M N (F.P.

ENTER DECI MAL MODE
(NNN- 1) / ( MAX- M N)

*MAI NFRAVE:  CN6, @230

ARE KNOWN TO BE VALI D NUMBERS

UNDERFLOW | S HARD TO GET AND RESULTS I N VW=0
OR (AAA-1)=0, WHICH I S OK, SO DON' T CHECK, BUT AN OVERFLOW COULD
(MAX-MN). VW = CALCULATED & SCALED Y VALUE.

GOosuUB

? PT=
GOC
N=C
A=C
C=REGN
GOSUB

=C
LDl
CON
C=A-C
GONC
C=0
RCR
A=C
C=REGN
=C
PT=
AC EX
REGN=C
252=1
GONC
RCR
C=0
GOTO
GOosUB

SETDEC
S5=
GOosuUB
? CHO
GOosuB

? A#O

OVFL10

10
RPLTER (1273)

I NTCAL
X

3
X
RPLT30 (1324)
X

11

10
X

4
WPT
10

RPLT40 (1340)
3

XS

RPLT50 (1411)
GETVAL

0
I NTFRC
X

RPLT45 (1374)
GETVAL

AAAD05 (1356)

CHECK OVERFLOW
*MAI NFRAME:  CN5, @051
OVERFLOWP

YES, "DATA ERROR'

N= (NNN- 1)/ ( MAX- M N)

A= (NNN- 1)/ (MAX- M N)

Cc= (Y-MN)

C=INT[REG C * REG A + 0. 5]
*] LCAS&CTL: CS3, @423

A= VW

LOAD LOW 12 BITS OF C W TH
3 FOR COVPAR SON W TH VWV
X = VW-3. IS VWW<3 ?

NO, VW >= 3, KEEP WWV-3
YES, VWV < 3, MAKE I T ZERO
d4:3]= VWV-3 OR ZERO

Al 4:3] = VW-3 OR ZERO

GET NNN-1 FROM REG STER 10
NNN-1 TO A[ X]

PONT TODIGT 4

VW-3, NNN-1 TO "C'

R10[ X] =NNN- 1, R10[ 4: 3] =VWV- 3
SUPPRESS AXI S?

NO, PRI NT VERTI CAL BAR AXIS
YES, SET AAA-1 = VWV-3
CLEAR EXPONENT SI GN
CALCULATE PLOT PO NTS

C= NNN. AAA

*] LPRINTER  PL1, @604
ENTER DECI MAL MODE

GET FRACTI ONAL PART

GET . AAA

*MAI NFRAME:  CNB, @473

. AAA=0?

NO, X- AXI' S DEFI NED AS > 0
YES, A= MAX, M= M N

*| LPRINTER PL1, @604
MAX=0?

YES, X-AXIS = Y MAXI MUM



870
871
872
873
874
875
876
877
878
879
880
881
882
883
883
884
885
886
887
888
889
890
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
922
923
923
924
924

AAA00S
AAAO010

AAAO015

RPLT45

RPLT50

RPLT52

RPLT75

1536
33
1270
323
630
1376
37
116
253
1240
1276
416
260
1

0
163
406
460
3
1006
1140
1

0
406
646
1270
246
1406
1467
204
1150
674
432
1270
406
460
6
706
23

6
206
74
126
1616
1616
1616
1406
423
530
1446
47
306
46
433

OrRrORrOoOR

? A#O
GONC
C=REGN
&Oro
CM

? CH#O
a&C
C=0
cojfo
SETDEC
C-C1
A=C
C=N
GOosuUB

&Oro
A=C
LDl
CON
C=A+C
SETHEX
GOosuUB

=C
A=A-1
C=REGN
AC EX
? A<C
GOoC
Sh5=
REGN=C
RCR
=C
C=REGN
=C
LDl
CON
A=A-C
GONC
A=0
B=A
RCR
C=0
A SR
A SR
A SR
? A<C
GONC
M=C

? A<B
GoC
C=B
B=0
GOTO0
GOsuUB

GOosuB
GOosuUB

S
AAAO10 (1360)
10

RPLT50 (1411)

S
AAAO15 (1365)

RPLT50 (1411)
S

| NTCAL
RPLT50 (1411)
X

10
X
X
AAAD05 (1356)
0

9
11
M
10
X

6
X
RPLT52 (1424)
X

X

3
XS

X
RPLT56 (1475)

X
RPLT75 (1442)
X

X

RPLT61 (1504)
SKPC4

I NI TSC

PRTMSG

45

NO, MAX < 0?
NO, LOCATE M NI MUM
YES, AAA-1= NNN-1
CALCULATE PLOT PO NTS
C= MN
MN = 0?
NO, Y M N MM | S NEGATI VE
YES, AAA-1= 0
CALCULATE PLOT PO NTS
FI ND NEGATI VE Y-AXI S SI ZE
CHANGE (MN) TO (-M N)
A= -M N
C= (NNN-1)/ (MAX-M N)
C=INT[REG A * REG C + 0. 5]
*] LCAS&CTL: CS3, @423
CALCULATE PLOT PO NTS
A= EXP OF .AAA
LOAD LOW 12 BI TS OF C W TH
3 TO ADD TO EXPONENT
MULTI PLY . AAA BY 1000
ENTER HEXADEC!I MAL MODE
CONVERT TO BI NARY
*] LCAS&CTL: CS3, @442
A= AAA
A= AAA-1
g 1:0] = NNN-1
A= NNN-1, C= AAA-1
NNN-1 < AAA- 17
PEG AXI' S AT RI GHT MARG N
CALCULATE PLOT PO NTS
RO[ X] = AAA- 1
q5:3] = AAA-1

M= AAA-1
C= NNN-1
A= NNN- 1
LOAD LOW 12 BITS OF C W TH
6 TO SUBTRACT FROM NNN
A= NNN- 7
NNN < 77
YES, NNN < 7, MAKE | T ZERO
B= NNN-7 OR ZERO

ABA-1 < VWV- 3?
NO, PRI NT VALUE, THEN AXIS
YES, M= WV-3

AAA1 < NNN- 77

YES, PLOT AXI'S LINE

NO, C= NN\ 7= SKI P

#RCOL= 0

SKI P COLUWMNS & PLOT VALUE
SKPCOL= A[ X] = AAA-1

*] LPRINTER  PLO, @201
SEND OUT MODE= SPEC CHAR
*| LPRINTER  PL3, @630
PRI NT AN AXI S LI NE

*| LPRINTER. PL1, @000



925
926
926
927
928
929
930
931
932
933
934
935
936
937

939
940
940
941
941
942
943
944
945
946
947
948
948
949
950
951
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
966
967
968
969
970
970
971
972
973
974
975
976
977

1450
1451
1452
1453
1454
1455
1456
1457
1460
1461
1462
1463
1464
1465

1466
1467
1470
1471
1472
1473
1474

1475
1476
1477
1500
1501
1502
1503
1504
1505
1506
1507
1510
1511
1512
1513
1514
1515
1516
1517
1520
1521
1522
1523
1524
1525
1526
1527
1530
1531
1532
1533
1534
1535
1536
1537
1540
1541

RPLT80

SPLT90

RPLT56

RPLT60
RPLT61
RPLT62

RPLT65

114
1577
1570

74
406
460

3
1006
1160
70
1176
1176
1443
416
1

0
1334
620
256
1

0
1270

74

126

406

460

7

506

=B

C=M
? A<C

=C
C=REGN
C=C+1
A=A-C
AB EX
A=A-C
C=B
G&Oro

GOosuUB
GOosuUB

G&Ooro

AB EX
? A<C

C=A

A=A-C
=A
GOosuUB

?54=1
C=REGN

A=C
LDl

C=A+C
DADD=C
C=DATA
CC1
CC1

A=C
GOosuUB

@67

PLT80 (1457)

XXXX ©XxaX

RPLT60 (1502)

0
I NI TSM

PRTMSG

@01
RPLT65 (1533)

X
X
RPLT60 (1502)
X
X

X

SKPCOM

SPLT90 (1466)
3

1
3
X
3
X

S
S
SPLT90 (1466)

I NI TSC

13
6

ACSPCC

10
3
XS
X

46

AXI S LI NE

A= NNN-7

(1 NSERTED BY ASSEMBLER)
C VWV-3

NNN- 7 < VWV- 3?

YES, A= NNN-7

NO, A= VW-3

C= AAA-1

C= (AAA-1) +1= AAA

A= "A" - AAA= SKIP

B= SKIP, A= NNN-7

A= NNN- AAA- 7

C= SKI P

CALC REMAI NI NG COLUMNS
NORMAL MODE

SEND MODE

*| LPRINTER  PL3, @631
PRI NT LI TTLE X CHARACTER
*] LPRINTER.  PL1, @000
LI TTLE X

SKI P SPEC CHARACTER CHECK

NO, A= NNN-7, B= AAA-1
NNN-7 < VAV 37

NO, C= VW-3

YES, C= NNN-7

(I NSERTED BY ASSEMBLER)

A= # REMAI NI NG COLUWNS

B= # RCOL

SKI P TO CHARACTER

*| LPRINTER  PLO, @200
STKPLT?

YES, PLOT SYMBOL SMALL "X"
NO, REGPLT, R3=PLOT SYMBOL
GET USER REG 0 PO NTER

A= USER REG 0 POl NTER
LOAD LOW 12 BITS OF C W TH
PO NTER TO USER REG STER 3
C= USER R3 PO NTER

PO NT TO USER REG STER 03
SPECI AL CHAR | N USER REG 3
ALPHA DATA HAS /S| = 1
ALPHA DATA?

NO, USE DEFAULT CHAR

SAVE SPECI AL CHARACTER
SEND OUT MODE= SPECI AL CHAR
*| LPRINTER  PL3, @630
PO NT TO MANTI SSA SI GN

d S] =6 BYTES FOR ACSPCC
A[ S] =6 BYTES, C=SPEC CHAR
SEND OUT SPECI AL CHAR

*| LPRINTER  PL3, @555
GET VWV-3

dX = VW-3

d1:0]= VW-3

A= WWV-3

LOAD LOW 12 BI TS OF C W TH
7 TO BE ADDED TO WV

A= VW+4



978
979
980
981
982
983
984
985
986
987
987
9088
988
989
989
990
991
992
992
993
994
994
995
996
997
997
998
998
999

1542
1543
1544
1545
1546
1547
1550
1551
1552
1553
1554
1555
1556
1557
1560
1561
1562
1563
1564
1565
1566
1567

1570
1571
1572
1573

RPLT70

RPECHK

1170
246
1406
157
1106
146
706
646
206

OrRrORrOoOR

567
306
1

0
404
1
0

NF,OPR

C=B
GOSUB

S8=
GOosuB

ENTRY
GOosuUB

RPLT70 (1562)

XXX XX

SKPCOM
I NI TSC
PRTMSG
@67

X
SKPCOM
0

I NI TSM

RPECHK
ECQLR

GOLONG PECHK

EJECT

47

C= AAA-1

A= AAA-1, C= VWV+4

AAA-1 < VWNV/+47?

YES, DON' T PRI NT AXIS LI NE
NO, C= AAA- VW-5= SKI P
A= #RCOL

A= NEW #RCOL= #RCOL- SKI P
SUBTRACT 1 COL FOR AXI S
B= NEW #RCOL

SKI P COLUMNS, M CROCCDE
*| LPRINTER. PLO, @200
SEND OUT MODE= SPEC CHAR
*| LPRINTER. PL3, @630
PRI NT AN AXI S LI NE

*| LPRINTER: PL1, @000
AXI S LI NE

C= # REMAI NI NG COLUMNS
SKI P COLUWS, M CROCODE
*| LPRINTER. PLO, @200
NORVAL MODE

GET QUT OF COLUWN MODE
*| LPRINTER. PL3, @631

SEND RI GHT END OF LI NE
*| LPRINTER. PL1, @720
CHECK FOR ERRCRS

*| LPRINTER:  PL3, @570
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1001 1574 GISTK 70 C=DATA GET STACK REG T CONTENTS

1002 1575 356 BC EX B= Y VALUE

1003 1576 170 C=REGN 1 GET STACK REG Z CONTENTS

1004 1577 530 M=C ME Y M N

1005 1600 270 C=REGN 2 GET STACK REG Y CONTENTS

1006 1601 416 A=C A= Y MAX

1007 1602 370 C=REGN 3 C= NNN. AAA ( STACK REG X)

1008 1603 1740 RTN END OF GET STACK ROUTI NE
EE R b I b b I I S R I I S I R I I R R R I R I R R I I I I I I I b I I I R I I
* GETVAL - GET VALUES *
* *
* GETS Y MN, Y MAX, NNN. AAA FROM USER REGS 0-3 FOR REGPLT,  *
* OR FROM STK X-Z FOR STKPLT. *
* ALSO GETS Y VALUE FROM X FOR REGPLT, OR FROM T FOR STKPLT *
* *
* USES: A B, C. M NOPT, S4, NO SUB LEVELS *
* *
* |NPUT:  S4=1 FOR STKPLT, $4=0 FOR REGPLT *
* QUTPUT: A= Y MAX, B= Y VALUE, C= NNN.AAA, M= Y M N, *
* CH P 0 ENABLED, HEX MODE *
EE R b I b b I I S R I I S I R I I R R R I R I R R I I I I I I I b I I I R I I

1022 ENTRY GETVAL

1023 1604 GETVAL 106 C=0 X CLEAR d 2: 0]

1024 1605 1160 DADD=C ENABLE CHI P 0

1025 1606 1140 SETHEX ENTER HEXADECI MAL MODE

1026 1607 114 254=1 STKPLT?

1027 1610 1647 GOC  GTSTK (1574) YES, GET DATA FROM STACK

1028 1611 1570 C=REGN 13 NO, DATA FROM USER REGS

1029 1612 74 RCR 3 GET USER REG 0 POl NTER

1030 1613 416 A=C A= PO NTER

1031 1614 1160 DADD=C PO NT TO USER REG STER 0

1032 1615 70 C=DATA GET Y M N

1033 1616 530 MEC ME Y MN

1034 1617 256 AC EX C= PO NTER

1035 1620 1056 C=C+1 INCR TO USER REG STER 1

1036 1621 416 A=C A= PO NTER

1037 1622 1160 DADD=C PO NT TO USER REG STER 1

1038 1623 70 C=DATA GET Y MAX

1039 1624 256 AC EX A= Y MAX

1040 1625 1056 C=C+1 INCR. TO USER REG STER 2

1041 1626 1160 DADD=C PO NT TO USER REG STER 2

1042 1627 70 C=DATA GET NNN. AAA

1043 1630 356 BC EX B= NNN. AAA

1044 1631 116 C=0 CLEAR ACCUMULATOR

1045 1632 1160 DADD=C ENABLE CHI P 0

1046 1633 370 C=REGN 3 C= VALUE

1047 1634 356 BC EX C= NNN. AAA, B= Y VALUE

1048 1635 1740 RTN END OF GET VALUES ROUTI NE
EE R R R I R b b b b R R R b b I R R R b R I b b I S S
* NPFTST - NON PRI NTI NG FUNCTI ON TEST *
* *
* NON- PRI NTI NG FUNCTI ONS ARE:  PRA A748 *
* PRBUF A74A *
* ADV 8F *
* RETURNS TO P+1 IF FC IS ONE OF THE ABOVE *
* RETURNS TO P+2 |F FC IS NOT ONE OF THE ABOVE *
* USES: C, A[3:0], PT *
* *

| NPUT: M 8: 5] =FC, LEFT-JUSTI FI ED
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* QUTPUT:  NOTHI NG *
* ASSUMES: NOTHI NG *
R S S I S kb S S I I S S S Rk kS S S I S I ke

1062 ENTRY NPFTST

1063 1636 NPFTST 630 C=M RETRI EVE_FUNC CODE FROM M

1064 1637 274 RCR 5 [ 3: 0] = FUNCTI ON CODE

1065 1640 34 PT= 3 I NPUT FC TO A[ 3: 0]

1066 1641 412 A=C  WPT Al 3: 0] = FUNCTI ON CODE

1067 1642 1220 LC 10 A

1068 1643 720 LC 7 7

1069 1644 420 LC 4 4

1070 1645 1220 LC 10 A - AT4A = FC FOR PRBUF

1071 1646 34 PT= 3 PONT TODIGT 3

1072 1647 1552 ? A#C WPT FC# FOR PRBUF I N A?

1073 1650 1640 RTN NC YES, RETURN

1074 1651 1152 C=C-1 WPT NO, TEST FOR PRA

1075 1652 1152 C=CG-1 WPT A748 = FC FOR PRA

1076 1653 1552 2 A#C WPT FC# FOR PRA I N A?

1077 1654 1640 RTN NC YES, RETURN

1078 1655 112 CC0  WPT NO, TEST FOR ADV

1079 1656 1020 LC 8 qo]= 8

1080 1657 143 GOTO  NPFTSC (1673) FI NI SH FUNCTI ON CODE
*
R S S I S kb S S I I S S S Rk kS S S I S I ke
* DON' T EVER CHANGE THE FOLLOA'NG "FILLTO @657" !!!11111111 *
kkkkhkkhkhkhkkhkkhkhkhkhkhkhkhkhkkhkhkhhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkikikkhkhkhkhkikikikkkkhkhk kikikikkkkkkikikik*%x

1085 FILLTO @657
*

1087 1660 205 CON @05 E

1088 1661 62 CON @2 2

1089 1662 40 CON @O0 BLANK

1090 1663 22 CON @2 R

1091 1664 5CON @5 E

1092 1665 24 CON @4 T

1093 1666 16 CON @6 N

1094 1667 11 CON @l |

1095 1670 22 CON @2 R

1096 1671 20 CON @O P

1097 1672 55 CON @5 -

1098 PHEAD ENTRY ~PHEAD

1099 1673 NPFTSC 1720 LC 15 8F = FC FOR ADV

1100 1674 34 PT= 3 PO NT TO LOAEST 2 BYTES

1101 1675 1552 ? A#C WPT FC# FOR ADV IN A?

1102 1676 1640 RTN NC YES, RETURN TO P+1

1103 1677 1 GOLONG RTNP+2 NO, RETURN TO P+2

1103 1700 2 *| LCAS&CTL:  CSO, @656

*
EIE IR R I I R R I I R I R I I R R R R R S R R R I R R I R R S R R S R R I
EE IR I I Ik I I S I FMI' - ACCLJMJLATE F(PIVAT SPEC:I FI ER EE IR I I Ik I I S I
ER R R R R R R R R R R I R R I I I R R I R R R I R I R R R R R O
*

1109 ENTRY FMI

1110 1701 224 CON @24 T

1111 1702 15 CON @aws M

1112 1703 6 CON @6 F

1113 1704 FMI 460 LDI LOAD LOW12 BITS OF C WTH
1114 1705 300 CON @00 @00 = SEND FORVAT COMVAND
1115 1706 406 A=C X X] = @00 = FORVAT CMD
1116 1707 1 GOLONG ACCHRX ACCUMULATE CHAR SUBRCOUTI NE

1116 1710 2 *| LPRINTER:  PL3, @137



1117

*

50

EIE IR R I R I I R I R R R I R I R R R R R S R R R R R I R R S I R R O R S R I

1120
1121
1122
1123
1124
1124
1125

*

* BPROM FALLS | NTO PBLANK HERE.

ENTRY
ENTRY
ENTRY

1711 BPROMI 246 AC EX

1712
1713

BPROML

1
0

GOosuUB

1714 BPROM 1076 C=C+1

BPROMT
BPROM
BPROMVL
X
PPROML

S

FC TO C
SEND FC PROVPT TO PRI NTER
*| LPRINTER: PL2, @632

I NCREMENT CHARACTER COUNT

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

* EOLR - SEND AN EOLR USI NG CPBYTE *
* *
* EOLL - SEND AN EOLL USI NG CPBYTE *
* *
* THE PIL PRINTER WLL NOT USE EOLR OR EOLL AS A DELI M NATOR ANY MORE. *
* | NSTEAD EOLR & EOLL WLL BE USED AS PRI NT MODE CONTROL. *
* BOTH EOLR & EOLL WLL CHECK WHAT WAS LAST EOL. |F NOT THE SAME AS  *
* WHAT VE WANT TO SEND THI'S TIME, I T WLL SEND AN EOLR OR EOLL AND *
* THEN SEND CR & LF. *
* *
* PBLANK - SEND A BLANK USI NG CPBYTE *
* *
* ALL USE: O/ X], N, NO PT, NO STS, NO ADDI TI ONAL SUB LEVELS *
* PRINT | F PRINTER EXI STENCE FLAG 55=1, DON' T PRINT | F FLAG 55=0. *
EE IR Ik S Sk S S O Sk I I S Ik S R R S R R S kS S I I Sk kS I R S

1144

1145 ENTRY PBLANK

1146 1715 PBLANK 460 LDl LOAD LON 12 BITS OF C W TH

1147 1716 40 CON @0 @O0 = ASCI| BLANK

1148 1717 353 GOTO EOLRLO (1754) SEND I T

1149 ENTRY EOLR

1150 ENTRY EOLCR

1151 1720 EOLR 644 C=HPIL 6 GET LAST STATUS 2ND BYTE

1151 1721 672 (1 NSERTED BY ASSEMBLER)

1151 1722 603 (1 NSERTED BY ASSEMBLER)

1152 1723 1474 ROR 1 C[S] = LOW4 STATUS BI TS

1153 1724 776 C=C+C S TEQL = 1 ?

1154 1725 137 GOC  EOLCR (1740) YES, LAST EOL WAS AN EOLR

1155 1726 460 LDl LOAD LON 12 BITS OF C W TH

1156 1727 350 CON @50 @50 = Rl GHT- JUSTI FY MODE

1157 1730 EOLMCH 144 HPL=CH 1 WRI TE DATA CONTROL BI TS

1158 1731 5 CH @01 ENABLE FI LINE

1159 1732 1200 HPIL=C 2 SEND EOLR OR EOLL

1160 1733 EOLMIO 354 ORAV? READY FOR NEXT FRAME ?

1161 1734 47 GOC  EOLCR (1740) YES, GET THE NEXT FRAME

1162 1735 1046 C=C+1 X NO, TIME QUT ?

1163 1736 1753 GONC  EOLMLO (1733) NOT YET

1164 1737 EQLER 1740 RTN ERROR - RTN W O PRI NTI NG

1165 1740 EOLCR 144 HPL=CH 1 WRI TE DATA CONTROL BI TS

1166 1741 5 CH @01 ENABLE FI LINE

1167 1742 244 HPL=CH 2 WRI TE DATA BI TS REG STER

1168 1743 65 CH= @5 SEND " CR"

1169 1744 106 C=0 X CLEAR (] 2: 0]

1170 1745 WATCR 354 ORAV? CR COMES BACK YET ?

1171 1746 47 GOC  EOL  (1752) YES, SEND "LF"

1172 1747 1046 C=C+1 X TIME OUT YET ?

1173 1750 1753 GONC WATCR (1745) NOT YET

NOVAS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



1174 1751
1175 1752
1176 1753
1177 1754
1177 1755
1178

1179

1180 1756
1180 1757
1180 1760
1181 1761
1182 1762
1183 1763
1184 1764
1185 1765
1186 1766
1187 1767
1188 1770
1189 1771
1190 1772

1663
ECQL 460

ECLR10 1

EQLL 644
672
603
1166
1046
1557
1146
1474

776
1513

460

340
1363

GOTO EOLER (1737)
LD

CON @z

GOLONG CPBYTE

ENTRY EOLL
C=HPIL 6

C=C1 XS

C=C+1 X

GOoC EOLCR (1740)
CcC1 X

RCR 1
C=C+C S
GONC EQLCR (1740)

LDI
CON @40
GOTO  EOLMCH (1730)
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TRANSM T ERRCR

LOAD LOW12 BITS OF C WTH
@az2 = Ascll "LF"

SEND I T

*| LPRINTER:  PL3, @030

GET 2ND STATUS BYTE
(I NSERTED BY ASSEMBLER)

(I NSERTED BY ASSEMBLER)
EXPONENT SIGN = F

TALKING TO T. V. ?

YES, SUPPRESS EOLL

RETURN ] X] TO NORMAL

g S] = LON4 STATUS BI TS
TEOL = 0 ?

YES, LAST EOL WAS AN EOLL
LOAD LOW 12 BITS OF C W TH
@40 = LEFT- JUSTI FY MODE
ENABLE FI LINE, SEND FRAME

EIE IR R I R I I R I R R I I R I R R R R R S R R R R R R R S R R O S R R I

NXBTXP -
USES:
I NPUT:

QUTPUT:

I I T R I T

1203
1204 1773
1205 1774
1205 1775
1206 1776
1206 1777
*
1209
1212

ERRORS

GET NEXT BYTE, USING S6 TO DECI DE ROM RAM
C, Al3:0], AND 1 ADDI TI ONAL SUBROUTI NE LEVEL

A[ 3: 0] =ADDRESS
S6=1 FOR ROM S6=0 FOR RAM

PT=3

Al 3: 0] | NCREMENTED TO NEXT BYTE ADDRESS

d 1: 0] =NEXT BYTE

NXBTXP 514

NFENPEP

ASSUMES: HEX MODE, ANY DATA STORAGE CHI P ENABLED

PR R R R R R R R R I R R I R I R R R R R R I I R R R O

ENTRY NXBTXP
?56=1
GOLNC  NXBYTA

GOLONG NXBYTO

UNLI ST
END

*
*
*
*
*
*
*
*
*
*
*

ROW?

NO, CET NEXT BYTE OF RAM
*MAI NFRAME: CN10, @671
YES, GET NEXT BYTE OF ROM
*MAI NFRAME: CN11, @413



SYMBOL TABLE (SCPR2B = | LPRI NTER QUAD 1

AAAO05
AAA010
AAAO015
ACREGC
ACXSUB
ALPD45
ALPD50
ALPD55
ALPDAT
BPROM
BPROML
BPROMI'
DATA&F
DATA&R
DATAPR
DATP15
DATP17
DATP20
DATP25
DATP30
DF05J
DF10
DF15
DF20
DF200
DF300
DF40
DF400
DF410
DF414
DF415
DF420
DF440
DF50
DF60
DF70
DF900
DF900T
DF900X
DF900Y
DF900Z
DF905
DF910
EQOL
ECQLCR
ECLER
EOLL
ECLMLO
ECQLMCH
EOLR
ECLR10
FMI
GETNNN
GETVAL
GISTK
NPFTSC

1356
1360
1365
316
315
340
343
352
327
1714
1712
1711
622
616
41
66
72
75
77
104
711
643
653
713
1001
1006
724
1013
1042
1062
1063
1131
1103
740
773
776
1107
731
700
1000
1012
1111
1115
1752
1740
1737
1756
1733
1730
1720
1754
1704
1247
1604
1574
1673

1410
1355
1362

314

342
351

337
321

1047

652
1003
1113
1746
1767
1751

1736
1772

1717
1244

1610
1657

1353

775

1074

1012

1000

1763

772

731

1734 1725

PL1 = ADDRESSES @2000-63777)
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NPFTST
NXBTXP
NXI N1O
NXI N15
NXI N21
NXI N30
NXI N70
NXI N75
NXI N8O
NXI N9O
NXI N99
NXI NST
OUTR®
OVERFL
PBLANK
PDI GL0
PDI G25
PDI G30
PDI (48
PDI G50
PDI GAB
PDI GAC
PDI GE
PDI GXS
PHEAD
PRQUOT
PRTDEF
PRTM
PRTMS1
PRTMSG
PRTMVSL
PVI EW
PVWLO
REGPLT
RGOP10
REOP13
RGOP17
RGOP19
REP20
RGOP24
RGOP26
RGOP27
RGOP28
RGOP29
RGOP30
RGOP32
RGOP33
REOP34
RGOP35
RGOP40
RGOP42
RGOP45
RGOP50
RPECHK
RPLTOO
RPLT20
RPLT30
RPLT40
RPLT45
RPLT50

135
143
144
154
160
165
166
174
203
205
220
223
226
227
255
257
260
262
1570
1162
1233
1324
1340
1374
1411

456
473
476
521
560
553
555
567
612

261

363
446
403
437
432
326
264

411

274

136
131
145
142
152
162
202
173
167

171
224
217
222
211
251
245
256
241

1147
1231
1322
1334
1347
1373

470

551

24 16

141

164

207 204

254

1221

1364 1357 1337
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RPLT52
RPLT56
RPLT60
RPLT61
RPLT62
RPLT65
RPLT70
RPLT75
RPLT80
RPLTDE
RPLTER
SPLT90
STKPLT
WATCR
Y<M N?

1424
1475
1502
1504
1506
1533
1562
1442
1457
1201
1273
1466
1144
1745
1222

1465

1254 1204 1177
1507
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ENTRY TABLE (SCPR2B = | LPRI NTER QUAD 1

ACREGC
ACXSUB
BPROM
BPROML
BPROMT
DATA&F
DATA&R
DATAPR
DATP25
DATP30
DF400

RPECHK
STKPLT

316
315
1714
1712
1711
622
616
41
77
104
1013
1111
1740
1756
1720
1704
1604
1636
1773
450
32
1715
360
356
113
1673
352
115
313
0

17
265
1157
1570
1144

PL1 = ADDRESSES @2000-63777)
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EXTERNAL REFERENCES ( SCPR2B = | LPRI NTER QUAD 1

A-C
A-C
ACCHRX
ACCHRX
ACKC
ACKC
ACREGC
ACREGC
ACSPCC
ACSPCC
ACXSUB
ACXSUB
CKANGL
CKANGL
CKEN
CKEN
CKTRCE
CKTRCE
CLR&SS
CLR&SS
CONV3C
CONV3C
CPBYTE
CPBYTE
CPFKB
CPFKB
DATP25
DATP25
DATP30
DATP30
DF400
DF400
DF905
DF905
Dv2- 10
Dv2-10
ECQLL
EOLL
ECQLR
ECLR
ERRDE
ERRDE
ERRPR
ERRPR
FILLI N
FILLI N
FI LLNP
FI LLNP
FLI NKA
FLI NKA
FNDPTR
FNDPTR
FNSTS
FNSTS
FORMAT
FORVAT

1174
1175
1707
1710
1166
1167
302
303
1531
1532
36
37
343
344
267
270
466
467
524
525
1265
1266

1214
1215

1171
1172

570

1401
1402
27
30
1006
1007

1040
1041

565

471
472

1226
1227

1211
1212

354
355
1103
1104

1105
1106
1010
1011

644
645

1261
1262

1237
1240

1754
1755

1570
1571

56

PL1 = ADR @2000-63777)



1050
1051

1206
1207

1157
1160

55

732
733
531
532
1524
1525
1566
1567
1371
1372
1344
1345

212
213

1001
1002
1774
1775

734
735

375
376
717
720

1222
1223

1004
1005

1555
1556

425
426

1234
1235

1013
1014

442
443

1340 1350
1341 1351

S/
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PEDI AG 111 572
PEDI AG 112 573

PPGVST 63
PPGVBT 64
PPGS35 1036
PPGS35 1037
PPGSNL 562
PPGSNL 563
PPROML 1712
PPROML 1713
PRIORT 307
PRIORT 310
PRQUOT 330
PRQUOT 331
PRTDEF 75

PRTMSG 77 1131 1446 1471 1557
PRTMSG 100 1132 1447 1472 1560

PUTPCD 512
PUTPCD 513
PUTPCF 602
PUTPCF 603
PVWAI T 14
PVWAI T 15
RPECHK 304
RPECHK 305

RSTSEQ 107 705
RSTSEQ 110 706
RTNP+2 1677

RTNP+2 1700

RUNING 464

RUNING 465

SKPC4 1442

SKPC4 1443

SKPCOM 1504 1553 1563
SKPCOM 1505 1554 1564
SKPLIN 1052

SKPLI'N 1053
UNL 105 477 522 604
UNL 106 500 523 605

End of VASM assenbly

EIE IR R I R I I R I I R I R I R R R R R R S R R R I R R R R R R R R R S R I

VASM ROM ASSEMBLY REV. 6/81A HP- 82160A HP- 1L MODULE
OPTIONS: L CS HP- | L PRI NTER ADDRESSES @4000- 65777

2 FILE SCPR3B | LPRINTER QUAD 2 = PL2
EE R R R I R b b b b R R R b b I R R R b R I b b I S S
* ROW JUWP TABLE FOR PPGVST *
EE R S I b b b I I S b I R I S I R I I R R R I R I R R I I I I I S I I I S I

6 O 213 GOTO PROW ( 21) ROWO, NULL, LBL 00 - 14

7 1 243 GOTO PROM ( 25) ROW1, DI G TS/ AGTQ AXEQ

8 2 253 GOTO PROW2 ( 27) ROW2, RCL 00 - RCL 15

9 3 333 GOTO PROM ( 36) ROW3, STO 00 - STO 15

10 4 263 GOTO PRWM-8 ( 32) RON4, MSC. 1-BYTE INST

1 5 253 GOTO PRWM-8 ( 32) ROWS5, MSC 1-BYTE INST.

12 6 243 GOTO PRWM-8 ( 32) ROW6, MSC. 1-BYTE INST.



PROND
PRW10

PROM
PROW2

PRWM- 8

PRONB
PPS120

PROND9
PROM 1

PROM 2

PR1314

233

&Ooro
G&Oro
GOoro
&Ooro
G&Oro
GOoro
&Ooro
G&Oro
GOLONG

LDl
CON2
A=A-1
LEGAL
GOoro
GOLONG

LDl
CON
G&Oro
GOosuB

GOLONG

LDl
CON
A=0
B=A
GOosuUB

GOosuUB

A=C
C=B
GOLONG

GOoTO
LDl
CON2
GOoTO
LDl
CON2

? A<C
GONC
GOLONG

PT=
=0
AC EX
GOSUB
GOosUB
BC EX
AB EX
GOSUB
GOosUB

CST EX

PRM-8 ( 32)
PRM-8 ( 32)
PROWO9 ( 52)
PROWO ( 104)

(

(

%

PROM1 ( 53)

PROMZE 56)
(

PR1314 64)
PR1314 64)
PTXROW

12 15

X

PPS120 (  40)
PDEROW

9 0
PPS120 ( 40)
PPROMT

OUTPPS
9 1

PT

X

PPROML

BPROM

S

X

PRV®30

PROV® ( 140)

13 0
PRW10 ( 23)

12 14
X

PRW10 ( 145)
PRWL20

0

PT

X

PPROML

BPROM

S

| NCAD

NXTBYT

59

ROW 7, M SC. 1-BYTE I NST.
ROW 8, M SC. 1-BYTE INST.
ROW 9, M SC. 2-BYTE I NST.
ROW 10, XROM XEQ GTO | ND

ROW 11, GTO 00 - GTO 14
ROW 12, ALBL/ LBLNN X<>NN
ROW 13, GTONN / XEQN\N
ROW 14, GTONN / XEQN\N
ROW 15, PRI NT TEXT ROW
*| LPRINTER  PL2, @411
ROWO, LBL 00 - LBL 14
PROVPT STRING IN C, F
OPERAND M NUS ONE
(CLEAR THE CARRY FLAG
OUTPUT PROMPT STRI NG
THIS 1S A DIG T ENTRY ROW
*] LPRINTER  PL2, @300
ROW 2, RCL 00 - RCL 15
PROMPT STRING IN 9, 0
OUTPUT PROVPT STRI NG
PRINT A PROWT STRI NG
*| LPRINTER  PL2, @631
OUTPUT PROVPT STRI NG
*| LPRINTER. PL2, @257
ROW 3, STO 00 - STO 15
PROMPT STRING IN 9, 1
A[1] =0
SAVE THE OPERAND I N B
OUTPUT PROVPT STRI NG
*| LPRINTER. PL2, @632
OUTPUT A BLANK
*| LPRINTER PL1, @714
A[S] = CHAR COUNTER

= OPERAND
ENTRY PO NT FOR CPFKB
*| LPRINTER  PL2, @156
ROV O, M SC. 2-BYTE I NST.
ROW 11, GTO 00 - GTO 14
PROVPT STRING IN D, 0
DECREMENT OPERAND & PRI NT
ROW 12, ALBL/ LBLNN X<>NN
PROWPT STRING IN C, E
IS I T LBLNN? OR X<>NN?
YES, PROCESS NUM OPERAND
ALPHA LABEL OR END
*| LPRINTER PL2, @445
ROW 13/ 14, GTONN / XEQNN
CLEAR Al 0]
PRINT "GTO " OR "XEQ "
OUTPUT PROVPT STRI NG
*| LPRINTER. PL2, @632
OUTPUT A BLANK
*| LPRINTER  PL1, @714
CHAR CTR TO B[ S]
A[3:0]= PC, A[S]= CHAR CTR
SKI P ONE BYTE (3- BYTE FO)
*MAl NFRAVE: CN10, @717
GET 3RD BYTE (LBL)
*MAI NFRAME: CN11, @407
STATUS BI TS=q 1: 0]



60

CLEAR MSB OF OPERAND
HANDLE OPERAND

ROW 10, XROM XEQ GTO | ND
TEST FOR XECROM FC

IS 1T AN XECROM FC ?

YES, PRI NT XROM FN PROVPT
*| LPRINTER: PL2, @704
NO, LOAD LOW 12 BITS OF C
AE = XEQ GTO | ND FUNCTI ON
ISIT AN XEQ GTO I ND ?
145) NO, PROCESS NUM OPERAND

177)

BE PRI NTED AS AN XEQ GTO | ND.

GET OPERAND
*MAI NFRAME: CN11, @406
FOR CPFKB
OPERAND TO " B"
LOAD LOW12 BITS OF C WTH
GTO FUNCTI ON CCODE
A= GTO FC
OPERAND TO " C'
PO NT TO LOAEST BYTE
IS IT AN XEQ ?
130) NO A GIO
YES, "A"= XEQ FC
(CLEAR THE CARRY FLAG
FC PROVPT TO PRI NTER
*| LPRINTER: PL2, @631
QUTPUT A BLANK
*| LPRINTER: PL1, @714
CHARACTER COUNTER TO Al §
OPERAND TO " C'
C= STATUS BITS, ST= OPERAND
161) HANDLE | NDI RECT OPERAND

EE R R R R R I R I I R I I R R I R R R R I I I R R R R R I O

*
*

ERE R R R R R R R R R I R I R I R R R I R R I I I R R R R I R O

S6= 1 G VES 1-DIG T QUTPUT
LOAD LOW12 BITS OF CWTH
9C = 1- OR 2-DIG T OPERAND
1-DIG T OPERAND ?

61 102 1204 S7= 0
62 103 743 GQOTO  PRW35 (
63 104 PROMO 460 LD
64 105 250 CON2 10 8
65 106 1406 ? A<C X
66 107 1 GOLC  PXROM
66 110 3
67 111 460 LD
68 112 256 CON2 10 14
69 113 1406 ? A<C X
70 114 317 GOC  PRW10 (
**NOTE: FC (10, 15) WLL
72 115 1 GOSUB NBYTAB
72 116 0
73 ENTRY PR1010
74 117 PR1010 346 BC EX X
75 120 460 LD
76 121 320 CON2 13 0
77 122 406 A=C X
78 123 306 C=B X
79 124 1434 PT= 1
80 125 742 C=C+C PT
81 126 23 GONC  PR1020 (
82 127 542 A=A+l PT
83 LEGAL
84 130 PR1020 1 GOSUB PPROMT
84 131 0
* SUBROUTI NE LEVELS RESTRI CTED TO 2 HERE FOR CPFKB
86 132 1 GOSUB BPROM
86 133 0
87 134 436 A=C S
88 135 306 C=B X
89 136 1730 CST EX
90 137 223 GOTO  PRW33 (
* NUVERI CAL OPERAND
* ROW 9
95 140 PROW 510 S6= 1
96 141 460 LD
97 142 234 CON2 9 12
98 143 1406 ? A<C X
99 144 23 GONC  PRW11 (

146) YES, 9C 9F=1-DId T OPERAND

ER R R R R R R R R R R R I R I R I I R R I R R R R I I I R R I R I R O

* NUMERI CAL OPERAND
HAS ADDR PO NT TO ONE BYTE BEFORE OPERAND *

* B[ 3:0]

* | F S6=1 MEANS 1-DI G T OPERAND
* |F S6=0 MEANS 2-DI G T OPERAND

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

106
107
108
108
109
109
110
111
111

145
146
147
150
151
152
153
154
155

PRWM10 504 S6= 0
PRWM11 246 AC EX X
1 GOSUB PPROML
0
1 GOsuB
0
376 BC EX
1 GOsuB
0

BPROM

S
NBYTAB

* ENTRY PRWO30 FOR CPFKB
A B, C PT, N+ 2 SUBROUTI NE LEVELS

* USES:

*

*
*

S6= 0 FOR 2-DI G T OPERAND
PRI NT THE FUNCTI ON FI RST
QUTPUT PROMPT STRI NG

*| LPRINTER. PL2, @632
QUTPUT A BLANK
*| LPRINTER: PL1, @714

B[ S] = CHAR CTR
AB EX, GET OPERAND
*MAI NFRAME: CN11, @406

NOVAS

Not Manuf acturer Supported
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* | NPUT:

* QUTPUT:
* ASSUMES: HEX MODE, PT=P

117
118
119
120
121
122
123
124
125
126
126
127
128
129
130
131
132
133
134
135
136

156
157
160

161
162
163
164
165
166
167
170
171
172
173
174
175

176
177
200
201
202
203
204
205
206
207
210
211
212
213

214
215
216
217
220

Al S| = CHARACTER COUNTER, ([ 1: 0
NUVBER OF CHARS IN JM, CHP

PRW30 1730
1214
173

PRWB33 1204
1730
406
504
1

0
111
116
104
440
1334
420
536

33
1730
406
26
460
146
1406
213
276
36
576
514
27
576

PRWB35
PRV 36

PRW38 1036
1374
346
1

0

ENTRY PRV®30
CST EX

257=1

GONC  PRW35 ( 177)
ENTRY PRV®33

s7= 0

CST EX

A=C X

S6= 0

GOSUB  PRTMVBG

@il
@16
@4
@40
13

A=A+C S

Goro
CST EX
A=C
A=0
LDI
CON

? A<C
GONC
AC EX
A=0 S
A=A+1 S
?56=1
GoC
A=A+1
ENTRY PRW38
C=C+tA S

RCR 13

BC EX X
GOsuUB Bl NBCD

PRW36 ( 201)

X
XS

102

X
PRW40 ( 226)
S

PRW38 ( 214)
S

* RESTRICTED TO 2 SUB LEVELS HERE FOR CPFKB

155
155
156
157
158
* o+ 4+ o+
160
161
162
163
164
165
166
167
168
169
170

221
222
223
224
225
+ +

226
227
230
231
232
233
234
235
236
237

1

0
306
1474
323

Al S] = CHAR CTR

PRVW40 460
164

1546

413

1406

343

460

160

1406

257

GOSUB  PNUMBB
=B X
RCR 1
GOTO  OUTPPS ( 257)

Al X] = OPERAND

ENTRY PRW40

LDI

CON 116

? A#HC X

GONC PL ( 272)
? A<C X

GONC SVABC ( 267)
LDI

CON 112

? A<C X

acoC CPABC ( 264)

61

]= OPERAND + + + + + + +
0 ENABLED

MOVE OPERAND TO STATUS BI TS
| NDI RECT ?
NO, DON T PRINT "IND "

YES, CLEAR OPERAND IND BI T
C= OPERAND, STATUS TO "ST"
OPERAND TO REQ STER A
TWO-DI G T OPERAND

PRINT "I ND "
*1 LPRI NTER:

I

N

D

PL1, @000

BLANK
PO NT TO MANTI SSA SI GN
COUNT 4 CHARACTERS

ADD 4 TO A[ S|

(CLEAR THE CARRY FLAG)

PRI NT OPERAND

"C'= OPERAND, STATUS TO "ST"
Al 1: 0] = OPERAND

CLEAR EXPONENT SIGN DIG T
LOAD LOW 12 BITS OF C W TH
102= OPERAND SMALL 'E + 1
NUVERI CAL OPERAND ?

NO, OPERAND IS A-J OR STACK
YES, CHAR CTR TO [ 9]
CLEAR # OF DIG TS IN A[ S]
A[S] =1 =# O DIATS

1-DI G T NUMERI CAL OPERAND ?
YES, LEAVE A[S]= 1

NO, SET A[S]=2 FOR 2 DIG TS
FOR CPFKB

COUNT THE OPERAND CHARS
0] |'S CHARACTER COUNT
SAVE CHAR COUNT TO B[ 0]
CONVERT BI NARY TO DECI MAL
*] LCAS&CTL: CS3, @L726

PRI NT OPERAND
*| LPRINTER PL2, @560
X |'S CHARACTER COUNT
CHAR CTR TO q 9]

OUTPUT PROMPT STRI NG

102 <= OPERAND <= 127
116 = REG STER L
IS 1T A LASTX ?
YES, PRI NT LETTER "L"

NO ISITA SVALL A-E?
YES, PRI NT SMALL "A"-"E"
LOAD LOW 12 BITS OF C WTH
112 = REG STER T

CAPI TAL A-J?

YES, PRI NT LETTER "A"-"J"



62

171 240 1546 ? AHC X ISITAT?
172 241 343 GONC  PT ( 275) YES, PRINT LETTER "T"
* NO, ITISAZ Y ORX
174 242 1046 C=C+1 X d X = 113 = REG STER Z
175 243 706 A=A-C X Al X] = OFFSET
176 244 460 LDI LOAD LOW 12 BITS OF C W TH
177 245 132 CON @32 @32 = ASCI| CHARACTER Z
178 246 PRWA5 646 A=A-1 X REDUCE OFFSET IN Al X]
179 247 47 GOC  PRW60 ( 253) SEND CHARACTER TO PRI NTER
180 250 1146 C=C-1 X MOVE TO NEXT LOWER CHAR
181 LEGAL (CLEAR THE CARRY FLAG)
182 251 1753 GOTO PRWI45 ( 246) GET NEXT ASCI| CHARACTER
183 252 PRW50 1106 C=A-C X d X] =ASCI | CHAR TO PRI NT
184 253 PRW60 576 A=A+l S COUNT THE CHAR
185 LEGAL (CLEAR THE CARRY FLAG)
186 254 1 GOSUB CPBYTE SEND CHAR TO PRI NTER
186 255 0 *] LPRINTER  PL3, @030
187 ENTRY PPS200 FOR CPFKB
188 ENTRY OUTPPS OUTPUT PROVPT STRI NG
189 256 PPS200 276 AC EX S NUVMBER OF CHARS TO "C'
190 257 OUTPPS 106 C=0 X CLEAR C[2: 0] AND
191 260 132 C=0 M CLEAR { 12: 3]
192 261 374 RCR 10 NUMBER OF CHARS TO C[ M
193 262 1160 DADD=C ENABLE CHI P 0
194 263 1740 RTN END OF OUTPPS ROUTI NE
195 264 CPABC 460 LDI CAPI TAL ABC ( CAPI TAL A-J)
196 265 45 CON @5 LOAD OFFSET (-37 CHARS)
197 266 1643 GOTO PRW50 ( 252) CALC ASCI| CHAR TO PRI NT
198 267 SMABC 460 LDI SMALL ABC (LOWER CASE A-E)
199 270 32 CON @2 LOAD OFFSET (-26 CHARS)
200 LEGAL (CLEAR THE CARRY FLAG
201 271 1613 GOTO PRW50 ( 252) CALC ASCI| CHAR TO PRI NT
202 272 PL 460 LDI LOAD LOW 12 BITS OF C W TH
203 273 114 CON @14 @14 = ASCI| CHARACTER L
204 274 1573 GOTO PRW60 ( 253) COUNT CHAR AND PRINT I T
205 275 PT 460 LDI LOAD LOW 12 BITS OF C W TH
206 276 124 CON @24 @24 = ASCI| CHARACTER T
207 277 1543 GOTO PRW60 ( 253) COUNT CHAR AND PRINT I T
*
EOR R IR I I I R R I I R R R S I R R R R R I I R R R R I I I R R R R R I I I I R R I I I I
* ROW1 - INCLUDING DI G T ENTRY AND AGTO, AXEQ *
* A[2:0] HAS THE FUNCTI ON CODE. B[3:0] PO NTS TO FI RST BYTE OF *
* DOGT ENTRY, |[FIT IS ADGT ENTRY FUNCTI ON CODE. *
EE I I I I b I I b I I I I I I I b I b I I I b I I I I I b I b b I I b b I b b I I I I b I I b I I I b I I b b I I b b I I
214 ENTRY PDEROW
215 300 PDEROW 460 LDI LOAD LOW 12 BITS OF C W TH
216 301 35 CON2 1 13 ROW 1, COL 13 = AGTO
217 302 1406 ? A<C X ISIT ADGT ENTRY FC ?
218 303 603 GONC PRO110 ( 363) NO EI THER AGTO OR AXEQ
219 304 32 A=0 M YES, CLEAR CHAR COUNTER
220 305 PDEROO 460 LDI LOAD LOW 12 BITS OF C W TH
221 306 32 CON 1 10 ROW 1, COL 10 = DEC. PT.
222 307 1406 ? A<C X ISITADGT ?
223 310 267 GOC  PDER50 ( 336) YES, CONVERT TO ASCl |
224 311 1546 ? AHC X NO, ISITADP.?
225 312 107 GOC  PDER1O ( 322) NO, TRY SLASH ( EEX)
226 313 460 LDI LOAD LOW 12 BITS OF C W TH
227 314 56 CON @6 @6 = ASCI| D.P.
228 315 214 ?S5=1 D.P. FLAG SET?
229 316 237 GOC  PDERS5 ( 341) YES, SHOWD.P.



*
* %

230
231
232
233
234
235
236
237
237
238
239
240
241
242
243
244
245
246
247
248
249
250
250
251
251
252
253
254
255
256
257
258
259
260
261
262
263
263
264

THE FC FOR " ASN'

267
268
269
270
270
271
271
272
272
273
273
274
275

317
320

321
322
323
324
325
326
327
330
331
332
333
334
335
336
337
340
341

342
343
344
345
346
347
350
351
352
353
354
355
356
357
360
361
362

363
364
365
366
367
370
371
372
373
374
375
376

1146
1146

203

PDER10 1046
1546

77

1

0

572

460

105

73

PDER20 460
55

43

PDER50 246
1434

320
PDERS5 572

1

0

1

0
156
126
406
460
35
1434
1542
37
1406
1267
PDEROO 272
1

2

PRO110 1746
26
246

OrORrRORrOoOr

173

CC1
CC1
LEGAL

C=C+1
? A#C

GOosuUB

A=A+1
LDl

G&Ooro
LDl

GOTO
AC EX
PT=

A=A+1
LEGAL
GOosuUB

GOsuB

AB EX
C=0
A=C
LDl
CON2
PT=

? A#HC
GoC

? A<C
GOoC
AC EX
GOLONG

ENTRY
A SL
A=0
AC EX
GOosuB
GOosuUB
GOosuUB
GOosuB

G&Oro

PDER55 ( 341)
X

X
PDER20 ( 333)
PBLANK

@o5
PDER55 ( 341)

@5
PDER55 ( 341)

CPBYTE
NBYTAB

XS

X

1 13

1

PT

PDER90 ( 360)
X

PDER0O ( 305)
M

ENCPOO

PRO110

WLL NOT BE HANDLED VERY

X
XS

X
PPROML
BPROM
CPYS6M
NXBTXP

PSTRNG ( 415)

63

d X = @5= ASCI | DASH

d X = @4= ASCI| COMMA
(CLEAR THE CARRY FLAG)
SHOW COVVA

dX = @7= ASCI | SLASH

IS 1T AN EEX ?

NO, MUST BE DASH ( CHS)

YES, BLANK TO PRI NTER

*| LPRINTER  PL1, @715
COUNT THE BLANK

LOAD LOW 12 BI TS OF C W TH
@05 = ASCI | CHARACTER E
SHOW E (FOR EXPONENT)

| T MUST BE A CHS

d X = @5= ASCI | DASH
SHOW M NUS SI GN

CONVERT DIGI T TO ASCl |
DIGT 0-9 = 10-19

ASCI| 0-9 = 30-39

COUNT THE CHAR

(CLEAR THE CARRY FLAG)
SEND BYTE TO PRI NTER

*| LPRINTER  PL3, @030

AB EX, GET NEXT BYTE

*MAI NFRAVE: CN11, @406

B= PGM PTR, AlM = CHAR CTR
CLEAR EXPONENT SI GN

A[X] = NEXT BYTE

LOAD LOW 12 BITS OF C W TH
ROW1, COL 13 = AGTO

PO NT TO LOAEST BYTE

IS TH'S BYTE A ROW1 FC ?
NO, FC FROM SOVE OTHER ROW
ISI1T ADGT ENTRY FC ?
YES, 10-1C = DIG T ENTRY

# CHAR CTR TO O M

ENABLE CHI P 0

*MAI NFRAVE:  CN2, @522
HANDLE AGTO AND AXEQ

CONVERT FC FROM 1D TO DO
CR FROM 1E TO EO

PRINT "GTO " OR "XEQ "

QUTPUT PROVPT STRI NG

*| LPRINTER: PL2, @632

QUTPUT A BLANK

*| LPRINTER: PL1, @714

COPY S10 TO S6 & M SC.

*| LPRINTER: PL2, @770

GET NEXT BYTE FROM ROM RAM

*| LPRINTER: PL1, @773

PRI NT TEXT STRI NG

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

*

*
*
*
*

PSTRNG -

USES:
I NPUT:

PRI NT TEXT STRI NG

C AS, A3

0], B[S], N S9, +2 SUBROUTI NE LEVELS
Al 3: 0] = ADDRESS COF BYTE BEFORE FI RST CHARACTER
S6=1 | F ROM ADDRESS, S6=0 | F RAM ADDRESS

*

* F X ¥
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* PT=3 *
* 0] = LENGTH OF STRI NG *
* A[S] = | NCOM NG CHARACTER COUNT *
* NOTE: [ 0] +Al S| MUST BE <= 15 *
* OUTPUT: (M = TOTAL CHARACTER COUNT (=C[ 0] +A[ S] +2) *
* ASSUMES: HEX MODE, S9=PRI NTER | NTERFACE ERROR FLAG *
* *
* *
* PLBL - PRINT ALPHA LABEL *
* USES: C, A[S], A[3:0], B[S], N, S9, +2 SUBROUTI NE LEVELS *
* NPUT:  A[3:0] = ADDRESS OF FI RST BYTE OF LABEL *
* S6=1 FOR ROM S6=0 FOR RAM *
* A[S] = | NCOM NG CHARACTER COUNT ( MUST BE <= 8) *
* OUTPUT: C[M = FINAL CHARACTER COUNT *
* ASSUMES: HEX MODE, S9=PRI NTER | NTERFACE ERROR FLAG *
* *
* *
* PLBLO - PRINT ALPHA LABEL W TH ZERO | NCOM NG CHAR COUNT *
* ZEROES OUT A[S] AND DROPS | NTO PLBL *
* *
* *
* PLBL3 - PRINT ALPHA LABEL W TH ADDRESS OF THI RD BYTE *
* SAVE AS PLBL EXCEPT FOR DI FFERENT | NPUT *
* |NPUT:  A[3:0] = ADDRESS OF THI RD BYTE OF LABEL *
* S6=1 FOR ROM S6=0 FOR RAM *
* A['S] = | NCOM NG CHARACTER COUNT ( MUST BE <= 8) *
* 0] = LENGTH OF ALPHA LABEL, NOT COUNTI NG KEY CODE *
* —_ *
- PT=3 -
* *
* PTXROW - PRI NT TEXT ROW *
* SAVE AS PSTRNG EXCEPT USES MORE & TAKES DI FFERENT | NPUT *
* USES: C, AS], A[3:0], B[S], B[3:0], N, S9, +1 SUBROUTINE LEVEL *
* NPUT:  B[3:0] = ADDRESS OF BYTE BEFORE FI RST CHARACTER *
* S10=1 FOR ROM S10=0 FOR RAM *
* A[0] = LENGTH OF STRING *
EOR R IR I I I R R I I R R R S I R R R R R I I R R R R I I I R R R R R I I I I R R I I I I

319 ENTRY PTXROW

320 ENTRY PSTRNG

321 ENTRY PLBL

322 ENTRY PLBLO

323 ENTRY PLBL3

324 377 PLBLO 36 A=0 S I NI TI ALI ZE CHAR COUNT

325 400 PLBL 34 PT= 3 PO NT TO LOAEST 2 BYTES

326 401 1 GOSUB | NADXP | NCREMENT ADDRESS

326 402 0 *| LPRINTER  PL3, @012

327 403 1 GOSUB NXBTXP GET THI RD BYTE

327 404 0 *| LPRINTER. PL1, @773

328 405 PLBL3 1 GOSUB | NADXP PO NT TO KEY CODE

328 406 0 *| LPRINTER  PL3, @012

329 407 1146 C=C-1 X DEC LENGTH FOR KEY CODE

330 LEGAL (CLEAR THE CARRY FLAG

331 410 53 GOTO PSTRNG ( 415) PRI NT TEXT STRI NG

332

333 411 PTXRON 246 AC EX X STRI NG LENGTH TO (] 0]

334 412 136 C=0 S I'NI TI ALI ZE CHAR COUNT

335 413 1 GOSUB CPYS6M COPY S10 TO S6 & M SC.

335 414 0 *] LPRINTER PL2, @770

336

337 415 PSTRNG 1474 RCR 1 STRI NG LENGTH TO ([ S]



338
339
340
341
342
343
344
344
345
345
346

416 276 AC EX S
417 1036 CGA+C S
420 376 BC EX S
421 460 LDI
422 42 CON @2
423 PSTR10 1 GOSUB CKANGL
424 0
425 1 GOSUB CPBYTE
426 0
427 34 PT= 3
430 676 A=A-1 S
431 47 GOC PSTR20 ( 435)
432 1 GOSUB NXBTXP
433 0
434 1673 GOTO PSTR10 ( 423)
435 PSTR20 1 GOSUB PRQUOT
436 0
437 116 C=0
440 336 C=B S
441 374 RCR 10
442 1072 CG=CG+1 M
443 1072 C=C+1 M
444 1740 RTN

ENTRY PRWL20

FUNCTI ON CODE= ALPHA LBL OR END
445 PRWM20 156 AB EX

446 216 B=A
447 1 GOSUB | NCAD
450 0
451 1 GOSUB NXTBYT
452 0
453 1434 PT= 1
454 1042 C=C+1 PT
455 123 GONC PRWL22 ( 467)
456 460 LDI
457 317 CON2 12 15
460 1 GOSUB PPROML
461 0
462 1 GOSUB BPROM
463 0
464 1 GOSUB CPYS6M
465 0
466 1123 GOTO PLBL  ( 400)
FUNCTI ON CODE= END .. ... ..
467 PRM22 1730 CST EX
470 314 ?S10=1
471 177 GOC  PRWL24 ( 510)
472 214 2S5=1
473 153 GONC PRWL24 ( 510)
474 1730 CST EX
ENTRY PR END
PR. END
475 1 GOSUB PRTMSG
476 0
477 56 CON @6
500 105 CON @05
501 116 CON @16
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Al S] =STRI NG LENGTH

d S] =CHAR COUNT

d S] =TOTAL CHARACTER COUNT
B[ S| =SAVE TOTAL CHAR COUNT
LOAD LOW 12 BITS OF C W TH
@2 = ASCI| CHAR QUOTES
CHECK | F CHAR | S ANGLE SI GN
*] LCAS&CTL:  CS3, @521
SEND CHAR TO PRI NTER

*] LPRINTER  PL3, @030

PO NT TO LOAEST 2 BYTES
DONE?

YES, PRI NT QUOTATI ON MARK
NO, GET NEXT BYTE

*| LPRINTER PL1, @773
PROCEsS NEXT BYTE

PUT OUT QUOTE

*| LPRINTER  PL1, @352
CLEAR ACCUMULATOR

d S] =TOTAL CHARACTER COUNT
TOTAL CHAR COUNT TO d M
ADD 1 FOR OPENI NG QUOTE
ADD 1 FOR CLOSI NG QUOTE
END OF PRI NT TEXT STRI NG

PROGRAM PTR TO " A"

& KEEP A COPY IN B

SKI P LI NK BYTE

*MAI NFRAME: CN10, @717
LOAD TH RD BYTE
*MAI NFRAME: CN11, @407
PO NT TO LOWEST BYTE
ISIT LBL ?

NO I T S AN END

FC= LBL

LOAD LBL FC

PRI NT THE FUNCTI ON

*| LPRINTER: PL2, @632
PRI NT A BLANK

*| LPRINTER: PL1, @714
COPY S10 TO S6 & M SC.
*| LPRINTER. PL2, @770
PRI NT ALPHA LABEL

SET THE STATUS
ARE VEE | N ROM ?

YES, PROWPT "END' ONLY
FI NAL END ?
NO, PROWPT "END' ONLY

YES, RESTORE STATUS
FOR PRI NTI NG THE CATALOG

PRINT . END. "
*|LPRINTER  PL1, @000
E
N
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388 502 104 CON @04 D

389 5083 456 CON @56 .

390 504 116 C=0 CLEAR ACCUMULATOR

391 505 34 PT= 3 PONT TODIGT 3

392 506 520 LC 5 # CHAR CTR= 5

393 507 1740 RTN END CF PRI NT . END.

394 510 PRM24 1730 CST EX RESTORE STATUS BI TS
395 511 460 LDI LOAD LOW 12 BITS OF C WTH
396 512 300 CON2 12 0 C0 = FC# FOR "END'

397 513 1 GOSUB PPROML PRI NT A PROVPT STRI NG
397 514 0 *| LPRINTER:  PL2, @632
398 515 1 GOLONG QUTPPS QUTPUT PROWVPT STRI NG
398 516 2 *| LPRINTER:  PL2, @257

ERE R R R R R R R R R R I R I R I I R I R I I I R R R I R I R O

PPGVST - PRI NT PROGRAM STEP
SENDS LI NE NUMBER AND PROGRAM STEP TO PRI NTER

PPGSNL - PRI NT PROGRAM STEP, NO LI NE NUMBER
SAME AS PPGVBT EXCEPT ONLY SENDS LI NE NUMBERS FCOR LABELS

USES: A B C G N PT, §7:0], 3 SUB LEVELS

INPUT:  PC= LAST BYTE OF LAST INSTR REG F (15)= VALID LI NE NUVBER
S7 FOR PGM LISTING | F IN "ALL" (TRACE), ELSE S7= DON' T CARE
OUTPUT: NUMBER OF CHARS IN (M, CH P 0 ENABLED

PPGS35 - ENTRY PO NT USED BY PRT5 | N PROGRAM MODE TO PRI NT DATA
ENTRY STRI NGS ONLY.

USES: A B C G N PT, S[7:0]

I NPUT: SET S6 (LI NE NUMBER FLAG AND SO (" ADD BLANK' FLAG
ADDR OF 1ST BYTE OF DATA ENTRY STRING IN MM FORM I N B[ 3: 0]
FI RST BYTE OF DATA ENTRY STRING IN G

QUTPUT: ONE LINE TO PRI NTER

ASSUMES: HEX MODE, PT=P.

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
Rk b Sk R R R Rk I Sk kO R R R I R Ik R b Rk R R O R Rk o R I R

L I T R I R R R R

423 ENTRY PPGVRS

424 ENTRY PPGSNL

425 ENTRY PPGVBT

426 ENTRY PPGS35

427 517 PPGSNL 504 S6= 0 CLEAR LI NE NUMBER FLAG
428 520 33 GOTO PPGS05 ( 523) AND GET PROGRAM PO NTER
429 521 PPGVRS 1530 ST=C RESTCORE STATUS

430 522 PPGWBT 510 S6= 1 SET LI NE NUMBER FLAG
431 523 PPGS05 1 GOsUB GETPC GET PROGRAM PO NTER

431 524 0 *MAI NFRAME: CN10, @520
432 525 PPGS10 1 GOSUB NXTBYT GET 1ST BYTE OF PGM STEP
432 526 0 *MAI NFRAME: CN11, @407
433 527 1434 PT= 1 PO NT TO LONEST BYTE
434 530 1352 ? C#0 WPT NULL?

435 531 1743 GONC PPGS10 ( 525) YES, SKIP IT

436 532 1610 SO0= 1 NO, INIT "ADD BLANK" FLAG
437 533 1 GOSUB LBLCK CHECK FOR LABEL

437 534 0 *| LPRINTER, PL2, @717
438 535 114 ?54=1 FC= LBL?

439 536 313 GONC  PPGS35 ( 567) NO, SKI P LABEL CHECKI NG
440 537 1 GOSUB FNSTS YES, GET PRI NTER STATUS
440 540 0 *| LCAS&CTL: CS0, @702

441 541 14 ?S3=1 OoPS?



466
467
468
469
470
471
472

473
473
474
475
476
477
478
479
479
480
481
482
483
484
485
486
487
488
489
490
491
492

542
543
544
545

547
550
551
552
553
554
555
556
557
560
561
562
563
564
565
566
567
570
571
572

574
575
576
577
600
601
602
603
604
605
606
607
610
611
612
613
614
615
616
617
620
621
622
623
624
625
626
627
630

PPGS20

PPGS25

PPGS30
PPGS32

PPGS33

PPGS34
PPGS35

PPGS37

PPGS60
PPGS65

23
1110
114

1730
1214

123
214

1730
1730

510
1604
106
1160

1670

1500

740

S9=
?54=1

CST EX
?57=1

G&Oro
?85=1

CST EX

CST EX
C=C+C
GSUBNC

?88=1
GSUBNC

S6=
S0=
Cc=0
DADD=C
S5=
C=REGN
PT=
C=C+C

S5=
?56=1

C=REGN
GOosuB

GOosuUB
LDl
?80=1

GOosuB

A=C

PPGS20

PPGS25

PPGS32
PPGS33
PPGS30

PPGS34

EQLL

14
6
PT

~ A~ A~

544)

552)

557)
563)
556)

566)

PPGS37 ( 577)

1

PPGS65 ( 615)

15
Bl NBDO

LI NELC

@o

PPGS60 ( 613)
X

CPBYTE
0

X

XS

1

0
2

@500
X
10
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NO, CHECK FOR "ALL" MODE
YES, SET ERROR FLAG

"ALL" MODE ?

NO, CHECK FOR NORMAL MODE
YES, RESTORE STATUS

PRI NTI NG PROGRAM?

YES, CHECK FOR EOLL

NO, BLANK LI NE BEFORE LBL
NORMAL MODE ?

YES, CHECK FOR EOLL

NO, PUT ([ 1:0] TO STATUS
CLEAR "ADD BLANK' FLAG
PUT C[1:0] TO STATUS

LAST LI NE HAD EOLL?

NO, ADD EOLL

*| LPRINTER PL1, @756
LAST LI NE= LBL??

NO, ADD BLANK LI NE

*| LPRINTER PL1, @740
SET LINE NUMBER FLAG
CLEAR "ADD BLANK" FLAG
CLEAR ([ 2: 0]

ENABLE CHI P 0

CLEAR D.P. FLAG

GET STATUS REG

PONT TODIGT 6

D.P. FLAG SET?

NO, S5 STAYS CLEAR

YES, SET D.P. FLAG

PRI NT LI NE NUVBER ?

NO, FI ND FUNCTI ON NAME
GET LI NE NUMBER

LI NE NUMBER. BIN TO BCD

*| LCAS&CTL: CS3, @724

LI NE NUMBER TO PRI NTER

*| LPRINTER  PL2, @575
LOAD LOW 12 BI TS OF C W TH
@0= ASCI | BLANK

ADD A BLANK?

YES, 40 = BLANK

NO, 000 = DI AVOND

SEND CHARACTER TO PRI NTER
*| LPRINTER  PL3, @030
PO NT TO LOWEST DIG T

GET SAVED FC TO ([ 1: 0]
COPY OF FC IN "C' AND "A"
CLEAR EXPONENT SI GN OF A
SET UP PT FOR JUWP TABLE
MAKE 2-DI G T OPERAND TABLE
SAVE FUNCTI ON CODE

LOAD LOW 12 BITS OF C W TH
@500 TO CREATE JUWP TABLE
ADDR = @4000 = 6800 HEX
FC ROV = LAST ADDR DIG T
TO RON JUVMP TABLE ( @4000)
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ER R R R R R R R R I I R I I R R I R R R I R R R R R I R I O

PPROMT -

PPROMI ENTRY: A[ 1:0]

PPROML ENTRY:

]
PPROVR2 ENTRY: (] 6: 3]

I NPUT:

A[l:O]f

OQUTPUT: {9

M
ASSUMES: NO PUNCTUATI ON I N MAI NFRAME FC PROVPTS

EE I R R R I I R I R O R R I O R R R R I O R R R I R R R I I S R S O

507
508
509
510 631 PPROMI 246
511 632 PPROML 1074
512 633 460
513 634 24
514 635 1174
515 636 1460
516 637 34
517 640 120
518 641 674
519 642 PPROWV 204
520 643 136
521 644 432
522 645 PRMI20 1604
523 646 1172
524 647 1460
525 650 1076
526 651 126
527 652 1730
528 653 514
529 654 33
530 655 1056
531 656 504
532 657 PRMI30 1214
533 660 53
534 661 1204
535 662 1730
536 663 210
537 664 23
538 665 PRMI40 1730
539 666 PRMI45 160
540 667 406
*** DON' T HAVE TO CHECK
542 670 1
542 671 0
543 672 260
544 673 246
545 674 1
545 675 0
546 676 206
547 677 1
547 700 0
548 701 214

-0

MAI NFRAME FC, LEAVES PT= 2
MAI NFRAME FC, LEAVES PT= 2
XADR ( FUNCTI ON EXECUTI ON ADDRESS)

PRI NT A PROWPT STRING FOR A M CROCCDE FUNCTI ON

MAI NFRAME FUNCTI ON CODE
NUMBER OF CHARACTERS

= XADR EXECUTI ON ADDRESS

ENTRY
ENTRY
ENTRY
AC EX
RCR
LDl
CON
RCR
CXl SA
PT=

LC
RCR
S5=
c=0
A=C
S0=
C=C 1
CXI SA
C=C+1
Cc=0
CST EX
256=1
GONC
C=C+1
S6=
257=1
GONC
S7=
CST EX
S5=
GOTO
CST EX
N=C
A=C

FOR | LLEGAL CHARS I N

GOSUB
C=N

AC EX
GOSUB

B=A
GOosuUB

?85=1

*
*
* ALL ENTRY PTS USE: A, C, N, NO PT, SO, S5, S9 FOR ERRCRS, +1 SUB LVL
*
*

PPROMT
PPROML
PPROVR

o o w o N
zozmnork % >

xXwn
wn

PRMI30 ( 657)
0
PRMT40 ( 665)
0

1
PRMT45 ( 666)

X
LCDASC

X
CKANGB

X
CPBYTE

L I I I T R R

FC TO d X]
] 13: 12] = FUNCTI ON CODE
MAI N FUNCTI ON TABLE

STARTS FROM @.2000 ( CN5)
LAST 2 ADDRESS DI Gl TS= FC
LOAD XADR= XDEF
PO NT TO LONDI G T OF XADR
WRITE 1 TO LOVXADR DIG T
CHANGE XDEF TO XEQ ADDR
NI TIALI ZE FI NAL CHAR FLAG
I NI TI ALl ZE CHAR COUNTER
SAVE XADR IN Al M
I NI TI ALl ZE SPECI AL CHAR FLAG
DECREMENT XADR
GET CHARACTER
COUNT THE CHAR
UPPER BI TS USED BY MAI NFRANME
SWAP C[1:0] & STATUS FLAGS
SPECI AL CHARACTER?
NO, CHECK FOR FI NAL CHAR
YES, SET SPEC CHAR FLAG (S0)
CLEAR SPECI AL CHAR BI T
FI NAL CHARACTER?
NO, RESTORE ([ 1: 0], STATUS
YES, CLEAR FINAL CHAR BI T
RESTORE (] 1: 0] AND STATUS
SET FINAL CHAR FLAG
C] 1: 0] AND STATUS RESTORED
RESTORE (] 1: 0] AND STATUS
COUNTER, ADDRESS TO "N'
CHAR TO Al X]
MAI NFRAVE PROVPTS
LCD FORMAT CHAR TO ASCI |
*| LPRINTER  PL2, @644
RESTORE COUNTER, ADDRESS
CHARACTER TO d X]
SEE IF IT IS THE SI GVA SI GN
*] LCAS&CTL: CS3, @522
RESTORE B[ X]
SEND CHAR TO PRI NTER
*| LPRINTER  PL3, @030
FI NAL CHARACTER?
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549 702 1433 GONC  PRMI20 ( 645) NO, GET NEXT ONE
550 703 1740 RTN YES, END OF PPROMI ROUTI NE
551 EJECT
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ER R R R R R R R R I I R I I R R I R R R I R R R R R I R I O

PXROM - PRI NT EXTERNAL ROM FUNCTI ON PROVPT

FIND THE EXECUTI ON ADDRESS | N ROM THEN PRI NT:
- THE PROWT = M CROCODE
- THE ALPHA LBL= USER LANGUAGE

USES: A, B, C N PT, S6, S8 & 2 SUB LEVELS
INPUT:  A[1:0]= 1ST BYTE OF 2- BYTE FUNCTI ON CODE

B[ 3: 0] = PC PO NTI NG TO 1ST BYTE OF FC

P SELECTED
OQUTPUT: (M = CHAR COUNT

IF FCN IS IN M CROCODE, THEN XADR |'S RETURNED I N Al M
ASSUMES: HEX MODE, S9=PRI NTER | NTERFACE ERROR FLAG

PPXROM - PRI NT PROVPT, BUT NOT ARGUMENT, FOR AN XROM FUNCTI ON

USES: A B, C PT, S[8:0], N, AND 2 ADDI TI ONAL SUBROUTI NE LEVELS
INPUT: ([ 2:0]= XROM FC, RIGHT THREE DI G TS
OUTPUT: M = CHAR COUNT

F FCN IS IN M CROCODE, THEN XADR |'S PRESERVED IN Al M
[7:0] OUT = N[1:0] IN

7
ASSUMES: HEX MODE, S9=PRI NTER | NTERFACE ERROR FLAG

PXR10 - SPECI AL ENTRY PO NT FOR CPFKB, WH CH ENTERS W TH S8=1 SO
THAT, IF THE FCN IS I N M CROCODE, PXROM WLL EXIT WTH A
GOLONG TO PFK20 TO ALLOW CPFKB TO TACK ON THE ARGUMENT,
IF THERE | S ONE. CPFKB CAN' T AFFORD TO CALL PPXROM W TH
A GOSUB BECAUSE THERE ARE NOT ENOUGH SUBROUTI NE LEVELS.

PR R R R R R R R R I R R I R I R R R R R R I I R R R O

L I B R R T S N N N T R R R R N N
L I I R R T R R N N T R R R R R

583 ENTRY PXROM
584 ENTRY PPXROM

585 ENTRY PXR10

586 704 PXROM 246 AC EX X FI RST BYTE TO "C'

587 705 1574 RCR 12 ROTATE ONE BYTE LEFT

588 706 160 N=C SAVE FI RST BYTE

589 707 1 GOSUB NBYTAB GET THE SECOND BYTE

589 710 0 *MAI NFRAME: CN11, @406
590 711 406 A=C X SECOND BYTE TO "A"

591 712 1630 C=ST d 1: 0] =STATUS FLAGS

592 713 360 CN EX N[ 1: 0] =STAT, ([ 3:2] =BYTE 1
593 714 1434 PT= 1 PO NT TO LOAEST BYTE

594 715 252 AC EX WPT SECOND BYTE TO ([ 1: 0]

595 716 PPXROM 404 S8= 0 AVO D EXI T TO PFK20

596 717 PXRL0 1 GOSUB GTRVAD FIND I T IN THE ROM (NO CHI P 0)
596 720 0 *MAI NFRAME:  CN2, @000
597 721 163 GOTO PXR19 ( 737) P+1 - ROM NOT PLUGGED I N
598 722 14 ?S3=1 P+2 - XTYPE=1?

599 723 157 GOC  PXR20 ( 740) YES, USER CODE FUNCTI ON
600 724 260 C=N NO, M CROCODE FUNCTI ON
601 725 1530 ST=C RESTORE SAVED STATUS

602 726 256 AC EX XADR TO [ 3: 0]

603 727 674 RCR 11 XADR TO O M

604 730 1 GOSUB PPROWR PRI NT M CROCCDE PROVPT
604 731 0 *| LPRINTER. PL2, @642
605 732 414 ?s8=1 SPECI AL EXI T FOR CPFKB?
606 733 OUTPPX 1 GOLNC OUTPPS NO, OUTPUT PROVPT STRI NG
606 734 2 *| LPRINTER  PL2, @257

NOVAS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer
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607 735 1 GOLONG PFK20 YES, PRINT FN F/ KYBD ENTRY

607 736 2 *| LPRINTER: PL2, @432

608

609 737 PXR19 16 A=0 SAY NOT' FOUND

610 740 PXR20 260 C=N RESTCRE

611 741 1530 ST=C SAVED STATUS

612 742 1 GOSUB PRTMSG SEND "XROM' TO PRI NTER

612 743 0 *| LPRINTER:  PL1, @000

613 744 130 CON @30 X

614 745 122 CON @z22 R

615 746 117 CON aiv @)

616 747 115 CON @ais M

617 750 440 CON @40 BLANK

618 751 1516 ? A#O WAS THE FUNCTI ON FOUND?

619 752 73 PXR30 ( 761) NO, ROM NOT PLUGGED I N

620 753 1334 PT= 13 PO NT TO MANTI SSA SI GN

621 754 520 LC 5 CHAR CTR= 5 CHARS

622 755 436 A=C S CHAR COUNT TO A[ S

623 756 510 S6= 1 SAY ROM

624 757 1 GOLONG PLBL PRI NT ALPHA LABEL

624 760 2 *| LPRINTER:  PL2, @400
EE IR Ik S Sk S S O Sk I I S Ik S R R S R R S kS S I I Sk kS I R S
* ROM NOT' PLUGGED IN, DI SPLAY ROM I D & FC NUMBER *
R S S I S kb S S I I S S S Rk kS S S I S I ke

628 761 PXR30 332 C=B M M= ROMID

629 762 74 RCR 3 ROM I D TO C X]

630 763 1 GOSUB PBI NBO SEND ROM | D TO PRI NTER

630 764 0 *| LPRINTER:  PL2, @555

631 765 460 LDI LOAD LOW12 BITS OF C WTH

632 766 54 CON @4 @4 = ASCII COWA

633 767 1 GOSUB CPBYTE CHARACTER TO PRI NTER

633 770 0 *| LPRINTER:  PL3, @030

634 771 306 C=B X FUNCTI ON NUMBER TO ([ X]

635 772 1 GOSUB PBI NBO FUNCTI ON NUMBER TO PRI NTER

635 773 0 *| LPRINTER: PL2, @555

636 774 1334 PT= 13 PO NT TO MANTI SSA SI GN

637 775 1220 LC 10 CHAR COUNTER= 10 CHARS

638 776 1353 GOTO  QUTPPX ( 733) QUTPUT PROWPT STRI NG

EIE IR R I R S I R I R I I R I R R R R R S R R R R R R R R S I R R R O R S R I

640 EJECT
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ER R R R R R R R R I I R I I R R I R R R I R R R R R I R I O

EIE R I I I I I I I I I I I I I I I LI ST - LI ST NNN LI NES EIE R I I I I I I I I I I I I I I I
EOR R IR I I I R R I I R R R S I R R R R R I I R R R R I I I R R R R R I I I I R R I I I I
644 777 224 CON @24 T
645 1000 23 CON @3 S
646 1001 411 CON @11 |
647 1002 414 CON @14 L
648 ENTRY LI ST
649 1003 LI ST 0 NOP NOP= NON- PROGRAMVABL E
650 1004 1770 C=REGN 15 GET LI NE NUMBER
651 1005 106 C=0 X CLEAR ([ 2:0] LI NE NUVBER
652 1006 1146 C=C-1 X SET LI NE NUVBER = FFF
653 1007 1750 REGN=C 15 STORE LI NE NUMBER = FFF
654 1010 246 AC EX X NUVBER OF LINES TO "C'
655 1011 463 GOTO LISTN (1057) LIST LINES
EE I I I I I I I b I I I I b I b I b I I I I I I I I I I b I b b I b I b b b I I I b b I I b I I b b I I I b b I I
BRI R I I I I I I I I I I I PRP - PRI N'I' PR(x;:\)AM BRI R I I I I I I I I I I I
EOR R IR I I I R R I I R R R S I R R R R R I I R R R R I I I R R R R R I I I I R R I I I I
659 1012 220 CON @20 P
660 1013 22 CON @2 R
661 1014 420 CON @20 P
* UPPER BI T |'S ARGUVENT TYPE
663 ENTRY PRP
664 ENTRY PRPI NT
665 1015 PRP 0 NOP NOP SHOWS NON- PROGRAMVABLE
666 1016 1610 SO= 1 DON T RETURN TO PRPB
667 1017 PRPINT 1170 C=REGN 9 RETRI EVE THE NAMVE
668 1020 530 M:=C SAVE FOR ASRCH
669 1021 1356 ? C#O LABEL PRESENT?
670 1022 153 GONC  PRTP15 (1037) NO, SKI P ALPHA SEARCH
671 1023 1 GOSUB ASRCH YES, DO ALPHA SEARCH
671 1024 0 *MAl NFRAME:  CN9, @L305
672 1025 1356 ? CHO SUCCESS?
673 1026 PRPERR 1 GOLNC ERRNE NO, ERROR= "NONEXI STENT"
673 1027 2 *MAI NFRAME:  CNO, @340
674 1030 1114 ?S9=1 YES, M CROCODE?
675 1031 1757 GOC  PRPERR (1026) YES, CAN T LIST IT
676 1032 304 S10= O CLEAR ROM FLAG
677 1033 1014 ?S2=1 ROWP
678 1034 133 GONC  PRTP18 (1047) NO RAM
679 1035 310 S10= 1 YES, SET ROM FLAG
680 1036 113 GOTO PRTP18 (1047) FIND THE TOP OF PROGRAM
*
682 1037 PRTP15 314 ?S10=1 ROM FLAG?
683 1040 43 GONC PRTP16 (1044) NO, FIND END OF PROGRAM
684 1041 1 GOSUB GETPC YES, GET PGM PO NTER
684 1042 0 * VAl NFRAME: CN10, @520
685 1043 63 GOTO PRTP20 (1051) FIND THE TOP OF PROGRAM
686 1044 PRTP16 1 GOSUB FLI NKP IN RAM FIND END OF PGM
686 1045 0 * VAl NFRAME: CN10, @445
687 1046 474 RCR 8 d 3: 0] = PROGRAM COUNTER
688 1047 PRTP18 34 PT= 3 PO NT TO LOAEST 2 BYTES
689 1050 412 A=C  WPT A[ 3: 0] = PROGRAM COUNTER
690 1051 PRTP20 1 GOSUB CPGVHD FIND THE TOP OF PROGRAM
690 1052 0 *MAI NFRAME:  CN1, @173
691 1053 1 GOSUB PUTPCF STORE NEW PC, LI NE# = FFF
691 1054 0 *MAI NFRAME:  CN8, @461
692 1055 106 C=0 X LOAD LARGE # OF LINES SO I T
693 1056 1146 C=C-1 X WON' T STOP UNTIL AN END



1057 LISTN 1614
1060 1640
1061 610
1062 132
1063 134
1064 120
1065 1020
1066 1150
1067 1
1070 0
1071 1651
1072 574
1073 1
1074 0
1075 LI STNB 1
1076 0
1077 410
1100 33
1101 PRTP30 1056
1102 1750
1103 PRTP40 1170
1104 1146
1105 567
1106 1150
1107 PRTP50 1
1110 0
1111 346
1112 14
1113 23
1114 1110
1115 PRTP55 114
1116 567

73

?80=1 RETURN TO PRPB ?
RTN NC YES, RETURN | F S0=0
S11= 1 NO, NOT I N BARCODE MODE
C=0 M CLEAR CHAR COUNTER
PT= 4 PONT TODIGT 4
LC 1 LOAD CHARACTER COUNTER
LC 8 @s = 24 DECI MAL CHARS
REGN=C 9 SAVE CTRS IN REG 9
GOSUB | PRT INNT FOR EXPLICI T PRI NT
*| LPRINTER: PL3, @635
CON @651 GOsSUB @7752 I N Tl MER ROM
CON @74 TO PRI NT THE CURRENT TI ME
GOSUB  GLI NE# CALC & STO LI NE#, CK PRVT
*| LPRINTER. PL3, @600
GOSUB  EALL CLEAR BUFFER OF MODE BYTE
*| LPRINTER:  PL1, @756
S8= 1 BLANK LI NE BEFORE PACKI NG
GOTO PRTP40 (1103) SKIP | NCREMENT LI NE #
C=C+1 I NCREMENT LI NE NUMBER
REGN=C 15 UPDATE LI NE #
C=REGN 9 GET # LI NES COUNTER
CGCG1 X DONE W TH NNN LI NES?
GCC OUTPRP (1163) YES, FINISH AND EXI T
REGN=C 9 NO, UPDATE # LI NES CTR
ENTRY PRTP50
GOSUB  FNSTS GET NEW PRI NTER STATUS
*| LCAS&CTL: CS0, @702
BC EX X SAVE STATUS BIT IN B[ X]
?83=1 ooPS?
GONC  PRTP55 (1115) NO, PAPER IS K
S9= 1 SET ERROR FLAG
?54=1 TRACE MCDE?

G&oC PRTPAC (1174) YES, PRI NT PACKED LI STI NG

SW TCHI NG FROM PRI NTER "ALL" (TRACE) MODE TO NORM OR MAN CAN

LEAVE A PARTI AL

1117 776
1120 1
1121 0
1122 1
1123 0
1124 306
1125 214
1126 213
1127 1
1130 0
1131 404
1132 114
1133 23
1134 410
1135 PRTP60 460
1136 7
1137 406
1140 74
1141 706
1142 1
1143 0
1144 1

LINE I N THE PRI NTER BUFFER.

C=C+C S LAST LI NE HAD EOL?
GSUBNC EOLL NO, SEND EQOLL

*|LPRINTER  PL1, @756
GOSUB  PWAI T WAI T FOR THE PRI NTER

*| LPRINTER  PLO, @763
=B X BRI NG ORI G ST BACK TO (] X]
2S5=1 NORVAL MODE?
GONC  PRTPL (1147) NO, MAN, PRINT LEFT-JUST
GOSUB  PPGVRS RESTORE STS, PRT FN W LI NE#

*| LPRINTER  PL2, @521
s8= 0 CLEAR LABEL FLAG
254=1 JUST PRI NTED LBL?
GONC  PRTP60 (1135) NO, LEAVE S8 CLEAR
S8= 1 YES, SET S8 FOR LABEL
LDl LOAD LOW 12 BI TS OF C W TH
N 7 FI XED STRI NG LENGTH OF 7
A=C X Al X] =FI XED STRI NG LENGTH 7
RCR 3 CHAR COUNT TO q X]
A=A-C X CHAR COUNT>7?
GSUBNC PAD1+A NO, PAD W TH BLANKS

*| LPRINTER  PL3, @107
GOSUB EOLR PRI NT LI NE RI GHT- JUSTI FI ED



74

745 1145 0 *| LPRINTER: PL1, @720

746 1146 53 GOTO PRTP80 (1153) ADVANCE PROCGRAM COUNTER

747 1147 PRTPL 1 GOSUB PPGVRS RESTORE STS, PRT FN W LI NE#

747 1150 0 *| LPRINTER: PL2, @521

748 1151 1 GOsSUB EQLL PRI NT LI NE LEFT-JUSTI FI ED

748 1152 0 *| LPRINTER:  PL1, @756

749

750 ENTRY PRTP80

751 1153 PRTP80 1 GOsUB GETPC GET PGM PO NTER, EN CH P O

751 1154 0 *MAI NFRAME: CN10, @520

752 1155 1 GOSUB SKPLIN MOVE PC TO NEXT LI NE

752 1156 0 *MAI NFRAME: CN10, @371
SKPLI'N SETS S6=1 FOR AN END

754 1157 1 GOsuUB PUTPCL STORE PRGM PNTR, GET LINE #

754 1160 0 *MAI NFRAME: CN10, @363

755 1161 514 ?S6=1 H T AN END?

756 1162 1173 GONC PRTP30 (1101) NO, CONTI NUE

757 ENTRY OUTPRP

758 1163 QUTPRP 1 GOSUB FNSTS YES, GET PRI NTER STATUS

758 1164 0 *| LCAS&CTL: CS0, @702

759 1165 114 ?284=1 PACKED LI STI NG?

760 1166 1 GSUBC EOLL YES, PACKED LI STI NG DONE

760 1167 1 *| LPRINTER: PL1, @756

761 1170 614 ?S11=1 NO, RETURN TO PRPB ?

762 1171 1640 RTN NC YES, RETURN I F S11=0

763 1172 1 GOLONG PRX10 CHK FOR ERRS, GOLONG NFRPU

763 1173 2 *| LPRINTER:  PL3, @574

765 1174 PRTPAC 306 C=B X RESTORE ORI G STATUS

766 1175 1530 ST=C C[1: 0] TO STATUS FLAGS

767 1176 1670 C=REGN 14 READ FLAGS REG STER

768 1177 1156 C=C-1 CLEAR PRI NT FLAG

769 1200 1650 REGN=C 14 VWRI TE FLAGS REG STER

770 1201 1 GOSUB PPGSNL COUNT THE CHARS

770 1202 0 *| LPRINTER: PL2, @517

771 1203 432 A=C M SAVE CHAR COUNTER

772 1204 572 AFA+1 M A= (#CHARS + 2 BLANKS) - 1

773 1205 1670 C=REGN 14 READ FLAGS REG STER

774 1206 1056 C=C+1 SET PRI NT FLAG

775 1207 1650 REGN=C 14 WRI TE FLAGS REG STER

776 1210 1170 C=RECGN 9 GET # CHAR POSI TI ONS LEFT

777 1211 1204 S7= 0 CLEAR "JUST FI T" FLAG

778 1212 1432 ? A<C M FITS WTH 2 BLANKS?

779 1213 77 GOC PRPA20 (1222) YES, A=(#CHAR + 2 BLANKS)-1

780 1214 672 AFA-1 M NO WON T FIT WTH 2 BLANKS

781 1215 672 A=A-1 M SCRAP 2 BLANKS (A= #CHAR-1)

782 1216 1432 ? A<C M FITS WO 2 BLANKS?

783 1217 273 GONC  PRPA50 (1246) NO, WON' T EVEN FIT WO BLKS

784 1220 PRPA15 132 C=0 M YES, MAKE # POSNS LEFT= 0O

785 1221 43 GOTO PRPA40 (1225) DON' T UPDATE CHAR COUNT

786 1222 PRPA20 572 A=A+1 M A= # CHARS + 2 BLANKS

787 1223 272 ACEX M A= # POSNS LEFT, C= # CHARS

788 1224 1132 CGA-C M UPDATE CHAR COUNT

789 1225 PRPA40 1150 REGN=C 9 STORE IT

790 1226 1210 S7= 1 SET PROGRAM LI STI NG FLAG

791 1227 1 GOSUB PPGSNL PROGRAM STEP TO PRI NTER

791 1230 0 *| LPRINTER:  PL2, @517

792 1231 404 S8= 0 CLEAR LBL FLAG

793 1232 114 ?54=1 JUST PRI NTED A LBL?

794 1233 107 GOC PRPA48 (1243) YES, | T MIUST HAVE FIT
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795 1234 1170 C=RECN 9 GET # POSI TI ONS LEFT

796 1235 1372 ? C#0 M LAST STEP JUST FI T?

797 1236 63 GONC PRPA49 (1244) YES, NO BLANKS

798 1237 1 GOSUB PRTMSG NO, SEND 2 BLANKS

798 1240 0 *| LPRINTER:  PL1, @000

799 1241 642 CON @42 SKI P 2 CHARACTERS

800 1242 PRPA45 1113 GOTO  PRTP80 (1153) ADVANCE PROGRAM COUNTER

801 1243 PRPA48 410 S8= 1 SET LABEL FLAG

802 1244 PRPA49 1210 S7= 1 SET "JUST FIT" FLAG

803 1245 32 A=0 M CLEAR CHARACTER COUNTER

804 1246 PRPAS0 1 GOsSUB EQLL PRI NT LEFT- JUSTI FI ED

804 1247 0 *| LPRINTER: PL1, @756

805 1250 1170 C=RECN 9 GET COUNTERS

806 1251 132 C=0 M CLEAR CHAR COUNTER

807 1252 134 PT= 4 PONT TODIGT 4

808 1253 120 LC 1 LOAD CHARACTER COUNTER

809 1254 1020 LC 8 @s8 = 24 DECI MAL CHARS

810 1255 1150 REGN=C 9 STORE IT

811 1256 1432 ? A<C M # CHARACTERS <= 247

812 1257 1413 GONC PRPA15 (1220) NO, PRINT ON OMN LI NE

813 1260 1 GOSUB PWAIT WAI T FOR THE PRI NTER

813 1261 0 *| LPRINTER: PLO, @763

814 1262 1214 ?S7=1 LAST STEP JUST FIT?

815 1263 1577 GCC PRPA45 (1242) YES, GET NEXT STEP

816 1264 1 GOLONG PRTP50 NO ITDDNTFT AT ALL

816 1265 2 *| LPRINTER: PL2, @107
R S S I S kb S S I I S S S Rk kS S S I S I ke
* CPFKB - COUNT OR PRI NT FUNCTI ON FROM KEYBOARD ENTRY *
* *
* PRESERVES: M *
* USES: PT, A, B, C, N, §[7:0], & 2 ADDI TI ONAL SUBROUTI NE LEVELS *
* | NPUT: l\/[8 5] = 1- OR 2-BYTE FC LEFT- JUSTI FI ED *
* IF FC I S XROM OR MAI NFRAME NON- PROGRAMVABLE, M 4:2] MAY  *
* CONTAI N AN ARGUMENT *
* FLAG 55=1 MEANS COUNT & PRI NT. FLAG 55=0 MEANS COUNT ONLY *
* QUTPUT: CM = NUMBER OF CHARACTERS | N FUNCTI ON DESCRI PTI ON *
*  ASSUMES: STD ASSUMPTI ONS ( PTR=P, HEX MODE, CHI P 0O ENABLED) *
kkkkhkkhkhkhkkhkkhkhkhkhkhkhkhkkhkkhkhkhkhkhkhkhkhkkkhhkhkhkhkhkhkkhkhkhkhkikhkikkkhkhkhkikikikkkkhkhk k kikikkkkkkikikikik*%x

829 ENTRY CPFKB

830 1266 CPFKB 630 C=M RETRI EVE FC

831 1267 1274 RCR 7 1ST BYTE OF FC TO ([ 1: 0]

832 1270 126 C=0 XS CLEAR EXPONENT SI GN

833 1271 416 A=C FC TO Al 12: 2]

834 1272 460 LDI LOAD LOW12 BITS OF C WTH

835 1273 315 CON2 12 13 CD=FC FOR ALBL FROM PARSE

836 1274 1546 ? A#C X FC# FOR ALBL I N A?

837 1275 343 GONC  PFK12 (1331) YES, ALPHA LABEL

838 1276 460 LDI LOAD LOW 12 BITS OF C WTH

839 1277 240 CON2 10 0 AO=LOW END OF XROM FC RANGE

840 1300 1406 ? A<C X FC<XROW?

841 1301 127 GOC PFK10 (1313) YES, NOT AN XROM FUNCTI ON

842 1302 460 LDI LOAD LOW12 BITS OF C WTH

843 1303 250 CON2 10 8 A8=ONE PAST XROM RANGE

844 1304 1406 ? A<C X FC=XROW?

845 1305 63 GONC PFK10 (1313) NO NOTI' AN XROM FUNCTI ON

846 1306 630 C=M XROM

847 1307 274 RCR 5 XROM TO ([ 3: 0]

848 1310 410 S8= 1 SET UP FOR PXR10

849 1311 1 GOLONG PXR10 PRI NT EXTERNAL ROM FUNCTI ON

849 1312 2 *| LPRINTER:  PL2, @717



850
851
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868

1313
1314
1315
1316
1317
1320
1321
1322
1323

1324
1325
1326
1327
1330

PFK10

PFK11

PFK12
PFK300

246
406
674
534
120
420
1460

120

674
1172
1460
1346

777

RPW AROPFR X

PFK11
11
M

X
PFK17 (1427)
PFK300

76

CONSTRUCT XADR
(I NSERTED BY ASSEMBLER)

d 5: 3] =FUNCTI ON CODE

PONT TODIGT 6

6] =

d 5] =4

d 2: 0] =XADR

PO NT TO LONDIG T OF XROM
d 3] =1

USED BY PXROM

XADR TO ([ M

CONSTRUCT XADR- 1

d 2: 0] =C( XADR:- 1)

PROVPT STRING OR ALBL ?
YES, PROCESS PROVPT/ ALBL

C( XADR- 1) =0. . . NO PROVPT
STRING OR ALBL

* COULD BE ALBL, GIa., AGTO AXEQ XEQ GTO | ND, OR R'S FROM PRT8

870
871
872
873
874
875
875
876
877
878
879
880
880
881
882
883
884
885
886
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
902
903
904

1331
1332
1333
1334
1335
1336
1337
1340
1341
1342
1343
1344
1345

1346
1347
1350
1351
1352
1353
1354
1355
1356
1357
1360
1361
1362
1363
1364
1365
1366
1367
1370
1371

1372
1373
1374
1375

PFK305

PFK310

PFK315

1334
460
5
1546
117

LU
CON
? A#HC
a&C

1 GOsuB

0
122
125
516
320

2

460
1
1546
267
1

0
107
124
117
40
456
630
1074
1046
67
520
436
1046
327
753

1
0
456
620

CON

5
X

PFK310 (1346)
PRTMSG

@az2
@25
@16
3

GOLONG QUTPPS

GOosuB

LC

1

X

PFK320 (1377)
PRTVSG

@.o7
@24
aiv
@0

@56

2
X
PFK315 (1372)
5

S
X

PFK337 (1422)
PFK45 (1466)
PRTVBG

@56
6

PO NT TO MANTI SSA SI GN
LOAD LOW 12 BITS OF C W TH
FC FOR R/ S

FC# FOR R'S I N A?

NOT R/ S

PRI NT " RUN"

*| LPRINTER  PL1, @000

R

U

N

d S] =CHAR COUNT OF 3
OUTPUT PROMPT STRI NG

*| LPRINTER  PL2, @257

LOAD LOW 12 BITS OF C WTH
FC FOR GTQL
FC# FOR GTOL I N A?
NOT GTCL
PRI NT "GIO ."
*| LPRINTER:  PL1, @000
G
T
O
BLANK

RETRI EVE ARGUVENT M 4: 2]
[ 2: 0] =RETRI EVED ARGUVENT
GO ..?

YES, PRI NT EXTRA PERI CD
NO, CHAR COUNT 5 SO FAR
SAVE CHAR COUNT TO Al ]
GTO. ALPHA?

YES, HANDLE ALPHA OPERAND
3D (OR 4D) ARGUVENT

PRINT "GIO .."
*| LPRINTER:  PL1, @O000

CHAR COUNT NOW 6
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905 1376 1463 GOTO  PFK305 (1344) OUTPUT PROVWPT STRI NG

906

907 1377 PFK320 460 LD LOAD LOW 12 BITS OF C WTH
908 1400 256 CON2 10 14 AE=FC FOR XEQ GTO | ND

909 1401 1546 ? A#C X FC# XEQ GTO | ND?

910 1402 57 GOC PFK330 (1407) NO, TRY ALPHA LABEL

911 14083 630 C=M XEQ GTO | ND

912 1404 274 RCR 5 I NDI RECT 2ND ARGUMENT

913 1405 1 GOLONG PR1010 PRI NT FCNS FROM ROW 10
913 1406 2 *| LPRINTER.  PL2, @117
914

915 1407 PFK330 460 LD LOAD LOW 12 BITS OF C WTH
916 1410 315 CON2 12 13 CD=FC FOR ALBL

917 1411 1546 ? A#C X FC# FOR ALBL I N A?

918 1412 117 GOC PFK340 (1423) NO, TRY AXEQ OR AGTO

919 1413 460 LDI YES, ALBL. LOAD ([ X] WTH
920 1414 317 CON2 12 15 CF=FC FOR LBL NN

921 1415 PFK334 1 GOSUB PPROML SEND FC PROWVPT TO PRI NTER
921 1416 0 *| LPRINTER: PL2, @632
922 1417 1 GOSUB BPROM SEND AND COUNT BLANK

922 1420 0 *| LPRINTER: PL1, @714
923 1421 436 A=C S CHAR COUNT TO Al §]

924 1422 PFK337 623 GOTO PFK52 (1504) ALPHA OPERAND
925

926 1423 PFK340 246 AC EX X AXEQ OR AGTO
927 1424 136 C=0 S CONSTRUCT FC FOR
928 1425 1374 RCR 13 XEQNN OR GTONN
929 1426 1673 GOTO  PFK334 (1415) SEND FC PROWPT TO PRI NTER
*
931 1427 PFK17 1072 C=C+1 M CONSTRUCT XADR AGAI N
932 LEGAL (CLEAR THE CARRY FLAQ)
933 1430 1 GOSUB PPROVR PRI NT M CROCCDE PROMPT
933 1431 0 *| LPRINTER. PL2, @642
934 ENTRY PFK20
935 1432 PFK20 436 A=C S CHAR COUNT TO A[ S]
936 1433 272 AC EX M d M =XADR
937 1434 1172 C=C'1 M d M =XADR- 1
938 1435 1460 CXI SA GET OP1 TO { XS]
939 1436 1366 ? CHO XS 'S OP1 EQUAL TO 0 ?

* FOR KEY TO PARSE OPERAND TYPES (OP1, OP2) SEE DRC S LAB BOCK #8338
* P.25

942 1437 1 GOLNC PPS200 NO, NO OPERAND, EXIT
942 1440 2 *| LPRINTER: PL2, @256
943 1441 1 GOSUB PBLANK YES, ADD A BLANK

943 1442 0 *| LPRINTER:  PL1, @715
944 1443 576 A=A+1 S I NC CHAR COUNT

945 1444 1460 CXI SA RESTORE OP1 TO (] XS]
946 1445 766 C=C+C XS SH FT OP1 LEFT 1 BIT
947 1446 766 C=C+C XS SH FT OP1 LEFT 1 BIT
948 1447 766 C=C+C XS CP1 BIT 1 SET?

949 1450 103 GONC  PFK38 (1460) NO, CHECK OP2

950 1451 504 S6= 0 SAY 2ND ARGUMENT

951 1452 23 GOTO PFK35 (1454) PUT ARG IN C 1:0]

952 1453 PFK34 510 S6= 1 1-DIA T ARGUMENT

953 1454 PFK35 630 C=M PUT ARGUMENT

954 1455 274 RCR 5 IN C1: 0]

955 1456 1 GOLONG PRW30 PRI NT NUMERI CAL OPERAND
955 1457 2 *| LPRINTER: PL2, @156
956

957 1460 PFK38 1172 CGC1 M C M =XADR- 2



958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
976
977
978
979
980
981
982
982
983
984
985
986
987
9088
989
990
991
992
992
993
993
994
995
996
997
998
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1011

1461
1462
1463
1464
1465

1466
1467
1470
1471
1472
1473
1474
1475
1476
1477

1500
1501

1502
1503

1504
1505
1506
1507
1510
1511
1512
1513
1514
1515
1516
1517
1520
1521
1522
1523
1524
1525

1526
1527
1530
1531
1532
1533
1534
1535
1536
1537
1540
1541
1542

1543
1544

PFK45

PFKA47

PFK50

PFK52

PFK55

PFK57

PFK59

PFK70

1460
1166
217
1166
153

630
1074
1334

320

256

460
1750
1406

576

1166
1503

116

CXI SA
CC1

cC1
ENTRY
C=M
PT=
LC
AC EX
? A<C
A=A+1
LEGAL
GOLONG
cC1
ENTRY
GOsuB

C=0
AC EX

=C
C=REGN
PT=
A=A+1
2 CHO
GOSUB
GOsUB
C=0
GOoTO
GOsUB

A=A+1
C=M

PT=

? A#C

AC EX
RTN

GOosuUB

XS
PFK52 (1504)

PFK50 (1502)
PFK45

PFK47  (1500)

PRW38

XS
PFK34 (1453)
PFK52

PRQUOT

SRPrOZEWM

WPT

PFK57 (1526)
CKANGL

CPBYTE

WeT

2
PFK55  (1514)

PRQUOT
M

7

1

WPT

15

WPT
PFK70 (1543)
M

PBLANK

/8

GET OP2

IS OP2 EQUAL TO O ?
YES, ALPHA OPERAND

NO |IS OP2 EQUAL TO1 ?
NO, NO THI RD ARGUMENT

3RD ARGUVENT

PUT ARG

TO J X]

SET Al S| =3 TO GET 3RD
ARGUVENT FROM BI NBCD
AND PUT I T IN Al X]

LOAD LOW 12 BI TS OF C W TH
1000 TO COUNT THE DI G TS
ARG < 4 DI G TS?

YES, KEEP CURRENT COUNT
NO, OUTPUT 4 DIG TS
(CLEAR THE CARRY FLAG
COUNT THE OPERAND CHARS
*| LPRINTER PL2, @214

DECREMENT OP2 ONCE MORE
HANDLE 1-DIG T ARGUMENT

ALPHA OPERAND
PRI NT QUOTATI ON MARK
*| LPRINTER  PL1, @352
CLEAR ACCUMULATOR
MOVE CHAR COUNT TO d S]

NOW TO O M

AND BACK TO Al M
GET STRING
PO NT TO LOAEST BYTE
| NC CHAR COUNT
|' S THERE A CHARACTER LEFT?
NO, PRI NT QUOTATI ON MARK
CHECK | F CHAR |'S ANGLE SI GN
*] LCAS&CTL: CS3, @521
SEND CHARACTER TO PRI NTER
*| LPRINTER  PL3, @030
ZERO OUT THI'S CHARACTER
ROTATE NEXT CHAR | NTO POS
HANDLE NEXT CHARACTER

PRI NT QUOTATI ON MARK
*| LPRINTER  PL1, @352

I NC CHAR COUNT

d 8:5] =1- OR 2-BYTE FC

d 1: 0] =FI RST BYTE OF FC
PO NT TO LOAEST BYTE
FUNCTI ON CODE TO Al 1: 0]
LOAD LOW 12 BITS OF C W TH
F = FC FOR ASN

FC# FOR ASN | N A?

YES, HANDLE ASSI GNVENT

NO, CHAR COUNT TO ([ M

END OF PRI NT FUNCTI ON KEY

ASN - PRI NT A BLANK
*| LPRINTER:  PL1, @715
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1012 1545 572 A=A+1 M | NC CHAR COUNT
1013 1546 630 C=M d 6: 5] =KEY CODE
1014 1547 274 RCR 5 KC TO [ 1: 0]
1015 1550 1146 C=C-1 X GET RID OF OFFSET
1016 1551 1530 ST=C KEY CODE TO [ 7: 0]
1017 1552 1 GOSUB PRKC PRI NT KEY CODE
1017 1553 0 *| LPRINTER  PL3, @776
1018 1554 1653 GOTO PFK59 (1541) CHAR COUNT TO CJM & RTN
EIE IR IR I I I b I I I I I I I I I I I I I I I R I I I I I I I I I I I I I I I I I I
PNUMBR - NUMBER TO PRI NTER *
*
SENDS DIGI T STRING IN AlM TO PRI NTER *
THE NUMBER OF DI Gl TS | S DETERM NED BY A[ S] *
*
USES: A[13:3], B[S], C N, NO PT, NO STS, 1 SUB LEVEL *
INPUT:  A[M= DG T STRI NG (LEFT- JUSTI FI ED) *
Al S] = NUVBER OF DI Gl TS TO SEND TO PRI NTER *
HEX MODE *
OQUTPUT: HEX MODE, CHIP 0 ENABLED, (IF # DIG TS PRI NTED > 0) *
*
*
PNUMBB - SAME AS PNUMBR EXCEPT EXPECTS NUMBER OF DIGI TS IN B[ §] *
I NSTEAD OF Al §] *
EIE IR IR I I I b I I I I I I I I I I I I I I I R I I I I I I I I I I I I I I I I I I
1035 ENTRY PNUMBB
1036 ENTRY PNUMBR
1037 ENTRY PBI NBO
1038 ENTRY PBI NBD
1039 1555 PBINBO 136 C=0 S QUTPUT 2, 3, OR4 DIG TS
1040 1556 PBINBD 1 GOSUB BI NBDC CONVERT BI NARY TO BCD
1040 1557 0 *| LCAS&CTL: CS3, @725
1041 1560 PNUMBB 176 AB EX S NUVBER OF DI Gl TS TO Al S]
1042 1561 PNUMBR 272 AC EX M DGTS TOdM
1043 1562 1374 RCR 13 LEFT-JUSTIFY DIG TS IN "C'
1044 1563 BNBCD3 676 A=A-1 S COUNT DI GI TS, DONE?
1045 1564 1540 RTN C YES, SUCCESSFUL RETURN
1046 1565 460 LDI NO, LOAD LON 12 BITS OF C
1047 1566 3 CON 3 3 TO CONVERT BIN TO ASC |
1048 1567 1374 RCR 13 GET NEXT DIG T
1049 1570 1 GOSUB CPBYTE SEND TO PRI NTER
1049 1571 0 *| LPRINTER  PL3, @030
1050 1572 1713 GOTO BNBCD3 (1563) HANDLE NEXT DIG T
ER R R R I R R R R R I I I R I R R I I R R R R S I I I R R R R S S I R R R I I I I R R O I I R I O
LINELB - LI NE NUVBER W TH LEADI NG BLANKS TO PRI NTER *
*
INPUT: X = LINE NUVBER (BI NARY), HEX MODE *
USES: A, B[S], C N, ACTIVE PT, NO STS, 2 ADDI TIONAL SUB LEVELS *
OUTPUT: HEX MODE, CHI P 0 ENABLED (I F NUVBER OF DI Gl TS PRINTED > 0) *
ER R R R I R R R R R I I I R I R R I I R R R R S I I I R R R R S S I R R R I I I I R R O I I R I O
1058 ENTRY LI NELB
1059 1573 LINELB 1 GOSUB BI NBDO LI NE NUMBER. BIN TO BCD
1059 1574 0 *| LPRINTER CS3, @724
1060 ENTRY LI NELC
1061 1575 LINELC 1334 PT= 13 PO NT TO MANTI SSA SI GN
1062 1576 320 LC 3 S| = 3 FOR COVPARI SON
1063 1577 176 AB EX S A[S]= # OQUTPUT DI G TS
1064 1600 1436 ? A<C S ADD LEADI NG BLANK?
1065 1601 1 GSUBC PBLANK YES, PRINT A BLANK
1065 1602 1 *|LPRINTER PL1, @715

1066 1603 1563 GOTO PNUMBR (1561) LINE # TO PRI NTER



80

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

L I I R T T

1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112

GCHAR
LCDASC -

USES:
I NPUT:

1604
1605
1606
1607
1610
1611
1612
1613
1614
1615
1616
1617
1620
1621
1622
1623
1624
1625
1626
1627
1630
1631
1632
1633
1634
1635
1636
1637
1640
1641
1642
1643
1644
1645
1646
1647
1650
1651
1652
1653
1654
1655
1656
1657
1660
1661

GCHAR

GCHR40

GCHR45

GCHRA7
GCHRA4S8
GCHR49
GCHRS50

LCDASC

REGASC

SPCASC

1604
1770
766
766
766
766
23
1610
406
460
100
706
33
106
173
706
77
706
107
460
54
1074
123
460
56
33
460
72
1074
460
100
506
1614
107
460

1406
1640
746
506
1740
74
246
1474
460
1300

d 13: 12]
ASCI |

ENTRY
ENTRY
S0=
RABCL
c=C+C
cC=C+C
cC=C+C
c=C+C
GONC
SO=
A=C
LDl
CON
A=A-C
GONC
Cc=0
GQOTOo
A=A-C
GOoC
A=A-C
GOoC
LDl
CON
RCR
GOTO
LDl
CON
GOTO
LDl
CON
RCR
LDl
CON
A=A+C
?S0=1
GOoC
LDl
CON

? A<C
RTN NC
c=C+C
A=A+C
RTN
RCR
AC EX
RCR
LDl
CON

GET CHARACTER ( FROM DI SPLAY)
LCD TO ASC |

GCHAR CGETS A CHARACTER FROM THE DI SPLAY AND CONVERTS I T TO ASCI |

AL X,
[ GCHAR] :
[ LCDASC] :
[ LCDASC] :
QUTPUT: A[1:0] =

C, NO PT, SO (SPECI AL CHAR),
: DI SPLAY ENABLED, RAM DI SABLED

A[1: 0] = LCD FORMAT CHAR W TH NO PUNCTUATI ON

|'S PRESERVED (AND OUTPUT AS PUNCTUATI ON)

CHAR, ([ 13:12] = PUNCTUATI ON (=0 | F NO FUNCT)

EE IR R R I R I I R R R R R O R R R R O R R R I R R R I I S R S S O

GCHAR
LCDASC

0

XS

XS

XS

XS

GCHR40 (1614)
1

X

@oo

X

GCHRA5 (1623)
X

GCHR50 (1641)
X

GCHR47 (1633)
X

GCHRA48 (1636)
@4

2

LCDASC (1644)
@6

GCHR49 (1640)
@?

2

@.00

X

SPCASC (1655)
@0

X

X
X
3
X
1

@300

NO ADDI TI ONAL SUB LEVELS

L I I R A T T

CLR SPECI AL CHARACTER FLAG
GET LEFT CHAR FROM DI SPLAY
SCRAP GARBAGE BI TS

SCRAP GARBAGE BI TS

SCRAP GARBAGE BI TS

SPECI AL CHARACTER?

NO, LEAVE SO FLAG CLEAR
YES, S0=1 IS SPECI AL CHAR
CHAR TO "A" (XS= 0)

LOAD LOW 12 BITS OF C W TH
@00 FOR PUNCTUATI ON CODES
ANY PUNCTUATI ON?

YES, PUNCTUATI ON PRESENT
NO, CLEAR [ 2:0] AND
RESTORE UPPER BI TS

PERI OD?

YES, BIT 7=0, BIT 6=1

NO, COLON?

YES, BIT 7=1, BIT 6=0

NO, MUST BE COMVA

@4 = ASCI| COWA

SAVE PUNCTUATI ON

CHECK FOR SPECI AL CHAR
LOAD LOW 12 BITS OF C W TH
@6 = ASCI | PERI OD

SAVE PUNCTUATI ON

LOAD LOW 12 BITS OF C W TH
@2 = ASCI| COLON

SAVE PUNCTUATI ON

LOAD LOW 12 BITS OF C W TH
@00 FOR PUNCTUATI ON CODES
RESTORE UPPER BI TS

SPECI AL CHAR?

YES, CHECK SPEC CHAR TABLE
NO, LOAD LON12 BITS OF C
@0 = ASCI | BLANK
CHAR < @0 ?

NO, CHAR IS ASCl I,
YES, O X]= @00
ASCI | = CHAR + @00
RETURN FOR NORMAL CASE
SAVE PUNCTUATI ON I N [ 10: 9]
LCD CHAR TO "C'

SAVE DIG T 0 OF CHAR

LOAD LOW 12 BITS OF C W TH
LOAD ADDR= @6000

NOVAS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer

RETURN



1127 1662
1128 1663

1130 1664
1131 1665

1134
1666
1667
1670

*
*

374
1460

406
1740

0000
0000
0000

RCR 10
CXI SA

A=C X
RTN

FILLTO @670
NOP
NOP
NCP

ADDR DIG@ T 0= LCD DA T

GET ASCI| EQUI VALENT FROM

SPEC CHAR TABLE, CN11,

0
@

SAVE ASCII EQUIV IN Al X

RETURN FOR SPECI AL CASE

81

ERE R R R R R R R R R R I R I R I I R I R I I I R R R I R I R O

PRI NT VHAT* S I N THE DI SPLAY

*

PRTLCD -
USES:

I NPUT:
QUTPUT:
ASSUMES

NOTE:

L T I . T

1149

1150 1671
1151 1672
1152 1673
1153 1674
1153 1675
1154 1676
1154 1677
1155 1700
1156 1701
1156 1702
1157 1703
1158 1704
1158 1705
1159 1706
1160 1707
1161 1710
1162 1711
1162 1712
1163 1713
1164 1714
1165 1715
1165 1716

Al X&S], B[ X],

C, SO, S9, N ACTIVE PTR, AND +1 SUB LEVEL

CONTENTS OF THE LCD REGQ STERS
ONE LINE TO THE PRI NTER BUFFER (NO ECL), CHI P O ENABLED
HEX MODE. DCOESN T CARE VWHI CH CHI P | S ENABLED.

THI' S ENTRY PO NT USED BY TI MER ROM ALSQ,
SO DON' T USE ANY ADDI TI ONAL CPU REG STERS

PRTLCD 1334
1320
436
1

0
PLCD10 1
0
246
1

0
146
1

0
1434
1574
1352
1

1
676
1623
1

2

ENTRY PRTLCD

PT= 13
LC 11
A=C S
GOSUB ENLCD

GOSUB  GCHAR

AC EX X
GOSUB  CKANGB

AB EX X
GOSuB  PBYTDU

PT= 1

RCR 12

? CHO WPT
GSUBC PBYTEC

A=A-1 S
GONC  PLCD10 (1676)
GOLONG ENCP0O

PO NT TO MANTI SSA SI GN
SET UP COUNTER

IN Al S]

ENABLE LCD REG STERS
*MAI NFRAME:  CN1, @L766
GET CHAR FROM DI SPLAY
*| LPRINTER PL2, @604
d X] =ASCI | CHAR F/ GCHAR
SEE IF IT IS SIGVA SIGN
*] LCAS&CTL: CS3, @522
RESTORE Bl X]
d X TO PR NTER
*] LPRINTER  PL3, @045
PO NT TO LOAEST BYTE
BYTE ([ 13:12] TO ([ 1: 0]
PUNCTUATI ON?
YES, SEND I T TO PRI NTER
*| LPRINTER  PL3, @050
DONE?

NO, GET MORE CHARACTERS
ENABLE CHI P 0
*MAI NFRAME:  CN2, @522

R b Sk bk R Rk O S I SRR I Rk S b R R I O R Rk Ik O R I b

*
*
*
*
*
*
*
*
*
*
*

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

LBLCK -

LABEL CHECK

CHECKS FUNCTI ON CODE FOR LBL, RTNS WTH S4=1 FOR LBL, ELSE $4=0

*
*

*

*

* USES:

* | NPUT:
* QUTPUT:
*
*
*
*

Aa 81 C1 G:

PT, S4, 2 SUB LEVELS

A[3:0]= PC, ([1:0]= FC

S4=1 FOR LBL,

ELSE S4=0

PT=1, CH P 0 NOT NECESSARI LY ENABLED
RETURNS FC IN G I NSTEAD OF ([ 1: 0]

RETURNS PC I N B[ 3: 0] | NSTEAD OF

EE IR R R I R I I R I R O R O R R R R I O R R R R R R I I S R R O S

Al 3: 0]

*
*
*
*
*
*
*
*
*
*
*



82

1178 ENTRY LBLCK

1179 1717 LBLCK 104 = 0 CLEAR "ECQLL AFTER LBL" FLAG
1180 1720 216 B=A SAVE PROGRAM COUNTER TO B
1181 1721 126 C=0 XS CLEAR BITS 10 & 9 OF FC
1182 1722 406 A=C X FUNCTI ON CODE TO " A"

1183 1723 1634 PT= 0 PO NT TO LONEST DIGA T
1184 1724 130 G=C SAVE FC IN "G’

1185 1725 1434 PT= 1 PO NT TO LONEST BYTE

1186 1726 1502 ? A#0 PT SHORT NUMVERI C LBL?

1187 1727 253 GONC  LBLCK9 (1754) YES, SET LABEL FLAG

1188 1730 460 LDI NO, LOAD LOW 12 BITS OF C
1189 1731 316 CON 12 14 ROW 12, COL 14 = X<>NN
1190 1732 1542 ? A#C PT ROW 12 FUNCTI ON?

1191 17383 1540 RTN C NO, RETURN | MVEDI ATELY
1192 1734 1546 ? A#C X YES, "X<> NN' ?

1193 1735 1640 RTN NC YES, SO SEND A BLANK

1194 1736 1406 ? A<C X NO, ALPHA LBL OR END?
1195 1737 153 GONC  LBLCK9 (1754) NO, LONG NUMERI C LBL

1196 1740 34 PT= 3 YES, PO NT TO LOW 2 BYTES
1197 1741 152 A=B WPT COPY PC TO "A"

1197 1742 212 (1 NSERTED BY ASSEMBLER)
1198 1743 1 GOSUB | NCAD SKI P SECOND BYTE

1198 1744 0 *MAI NFRAME: CN10, @717
1199 1745 1 GOSUB | NCAD MOVE TO THI RD BYTE

1199 1746 0 *MAI NFRAME: CN10, @717
1200 1747 1 GOsuB GIBYT GET THI RD BYTE

1200 1750 0 * MAI NFRAME: CN10, @660
1201 1751 1434 PT= 1 PO NT TO LOWEST BYTE

1202 1752 1042 C=C+1 PT ALPHA LBL?

1203 1753 1640 RTN NC NO I T S AN END

1204 1754 LBLCK9 110 S4= 1 SET LBL FLAG

1205 1755 1740 RTN END OF LABEL CHECK ROUTI NE
1206

1207

ER R R R R R R R R I R I R R I R R R I R R I I R I R R R R R I O

IR R R O S O PR‘I’S - BEG N TO KEY I N ALP'_lA G:)ERAND EIE R I R O

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

1211 ENTRY ALPHOP
1212 1756 ALPHOP 1634 PT= 0 PO NT TO LOAEST DIG T
1213 1757 230 C=G d1:0] = G REG STER
1214 1760 530 M:=C SAVE G REG STER
1215 1761 1 GOSUB DATAPR PRINT DIG T ENTRY STRI NG
1215 1762 0 *| LPRINTER  PL1, @041
1216 1763 630 C=M d1:0] = G REG STER
1217 1764 1634 PT= 0 PO NT TO LOAEST DIG T
1218 1765 130 G=C RESTORE G REG STER
1219 1766 1 GOLONG PR3RT PARSE ALPHA OPERANDS
1219 1767 2 *MAI NFRAME:  CN3, @335

EIE IR IR b b S R I I I I I I R I R R S IR I R I I I IR R R I R I IR I I I I IR I b I I R I I b b I b I b I b I b I 2 I I b O I b I
CPYS6M - COPY S10 TO S6 & M SCELLANEOUS OTHER STUFF
USES: AlS], A3:0], B[3:0], PT, S6
INPUT: OS] = CHAR COUNT

B[ 3: 0] = ADDRESS

S10=1 FOR ROM S10=0 FOR RAM
OUTPUT: A[S] = CHAR COUNT

A[ 3:0] = ADDRESS

S6=1 FOR ROM S6=0 FOR RAM

PT=3

L I I T A T T
L I I U A T T



* ASSUMES: NOTHI NG

83

ER R R R R R R R R I I R I I R R I R R R I R R R R R I R I O

1234
1235
1236
1237
1238
1239
1240
1241
1242

1244
1247

1770 CPYS6M 436

1771
1772
1773
1774
1775
1776
1777

ERRORS

34
152
504
314

1640
510
1740

ENTRY CPYS6M

A=C S
PT= 3
AB EX WPT
S6= 0
?S510=1

RTN NC
S6= 1
RTN

UNLI ST
END

COPY CHAR COUNT TO A[ S]
PO NT TO LOAEST 2 BYTES
COPY ADDRESS TO A[ 3: 0]
ASSUVE RAM

ROVP

RAM RETURN | MVEDI ATELY
SAY ROM

RETURN TO CALLI NG ROUTI NE



SYMBOL TABLE (SCPR3B = | LPRI NTER QUAD 2

ALPHOP
BNBCD3
CPABC
CPFKB
CPYS6M
GCHAR
GCHR40
GCHR45
GCHRA47
GCHRAS8
GCHR49
GCHRS50
LBLCK
LBLCK9
LCDASC
LI NELB
LI NELC
LI ST
LI STN
LI STNB
QUTPPS
QUTPPX
QUTPRP
PBI NBO
PBI NBD
PDEROO
PDER10
PDER20
PDERS0
PDERS55
PDER90
PDEROW
PFK10
PFK11
PFK12
PFK17
PFK20
PFK300
PFK305
PFK310
PFK315
PFK320
PFK330
PFK334
PFK337
PFK34
PFK340
PFK35
PFK38
PFKA45
PFK47
PFK50
PFK52
PFK55
PFK57
PFK59

1756
1563

264
1266
1770
1604
1614
1623
1633
1636
1640
1641
1717
1754
1644
1573
1575
1003
1057
1075

257

733
1163
1555
1556

305

322

333

336

341

360

300
1313
1324
1331
1427
1432
1331
1344
1346
1372
1377
1407
1415
1422
1453
1423
1454
1460
1466
1500
1502
1504
1514
1526
1541

1572
237

1612
1620
1624
1626
1635
1622

1737
1632

1011
225
1105

357
312
324
310
335
355

1305

1275
1330

1376
1335
1364
1351
1402
1426
1370
1503
1412
1452
1450
1371
1476
1465
1463
1525
1516
1554

1727

332 321 316

1301

1422

PL2 = ADDRESSES @4000-65777)

384



1543
272
400
377
405

1676

1560

1561

1540
231
466

1714
1603

520
531
542
545
553
550
551
555
536
575
611
600

31

303
126

702
654
660
664

1257
1213
1221
1263
1233
1236
1217
1031

1022
1040

24

15

85



PRTP18
PRTP20
PRTP30
PRTP40
PRTP50
PRTP55
PRTP60
PRTP80
PRTPAC
PRTPL
PRW10
PRWL20
PRWL22
PRWL24
PRM- 8
PRW10
PRWD11
PR30
PRWD33
PR35
PR\D36
PR\938
PRWD40
PRV945
PRWD50
PRWD60
PSTRI0
PSTR20
PSTRNG
PT
PTXROW
PXRL0
PXR19
PXR20
PXR30
PXROM
REGASC
SMABC
SPCASC

1047
1051
1101
1103
1107
1115
1135
1153
1174
1147
23
445
467
510
32
145
146
156
161
177
201
214
226
246
252
253
423
435
415
275
411
717
737
740
761
704
1652
267
1655

1036
1043
1162
1100

1113
1133
1242
1116
1126

55

455
473

10
114
144

137
160
176
212
205
251
271
277
434
431
410
241

721
723
752

233
1645

1034

1146

471
7

103

266
274

376

247

86



ENTRY TABLE (SCPR3B = | LPRI NTER QUAD 2

ALPHOP
CPFKB
CPYS6M
GCHAR
LBLCK
LCDASC
LI NELB
LI NELC
LI ST
LI STNB
QUTPPS
QUTPRP
PBI NBO
PBI NBD
PDEROW
PFK11
PFK20
PFK300
PFK45
PFK52
PLBL
PLBLO
PLBL3
PNUMBB
PNUMBR
PPGVRS
PPGVST
PPGS35
PPGSNL
PPROML
PPROVR
PPROMT
PPS200
PPXROM
PR. END
PRO110
PR1010
PRP
PRPI NT
PRTLCD
PRTP50
PRTP80
PRWL20
PRWB30
PRW33
PRW38
PRVW40
PSTRNG
PTXROW
PXR10
PXROM

1756
1266
1770
1604
1717
1644
1573
1575
648
1075
257
1163
1555
1556
300
1324
1432
1331
1466
1504
400
377
405
1560
1561
521
522
567
517
632
642
631
256
716
475
363
117
1015
1017
1671
1107
1153
445
156
161
214
226
415
411
717
704

PL2 = ADDRESSES @4000-65777)

87



88

EXTERNAL REFERENCES (SCPR3B = | LPRINTER QUAD 2 = PL2 = ADR @4000-65777)

ASRCH
ASRCH
Bl NBCD
Bl NBCD
Bl NBDO
Bl NBDO
Bl NBDC
Bl NBDC
BPROM
BPROM
CKANGB
CKANGB
CKANGL
CHANGL
CPBYTE
CPBYTE
CPGVHD
CPGVHD
CPYS6M
CPYS6M
DATAPR
DATAPR
ENCPOO
ENCPOO
ENLCD
ENLCD
ECQLCR
ECQLCR
EOLL
EQLL
ECLR
EOLR
ERRNE
ERRNE
FLI NKP
FLI NKP
FNSTS
FNSTS
GCHAR
GCHAR
GETPC
GETPC
GLI NE#
GLI NE#
GIBYT
GIBYT
GTRVAD
GIRVAD
I NADXP
| NADXP
I NCAD
I NCAD
| PRT

| PRT
LBLCK
LBLCK

1023
1024
217
220
602
603
1556
1557
44
45
674
675
423
424
254
255
1051
1052
372
373
1761
1762
361
362
1674
1675
563
564
560
561
1144
1145
1026
1027
1044
1045
537
540
1676
1677
523
524
1073
1074
1747
1750
717
720
401
402
75
76
1067
1070
533
534

1573
1574

71

1701
1702
1517
1520
342
343

413
414

1715
1716

1075
1076

1107
1110

1041
1042

405
406
447
450

132
133

425

426

464
465

1120
1121

1163
1164

1153
1154

1743
1744

151
152

613
614

1151

370
371

677
700

1166

462
463

767
770

1246

1152 1167 1247

1745
1746

1417
1420

1521 1570
1522 1571



LCDASC
LCDASC
LI NELC
LI NELC
NBYTAB
NBYTAB
NXBTXP
NXBTXP
NXTBYT
NXTBYT
QUTPPS
QUTPPS
PAD1+A
PAD1+A
PBI NBO
PBI NBO
PBLANK
PBLANK
PBYTDU
PBYTDU
PBYTEC
PBYTEC
PDEROW
PDEROW
PFK20
PFK20
PLBL
PLBL
PNUMBB
PNUVBB
PPGVRS
PPGVRS
PPGSNL
PPGSNL
PPROML
PPROML
PPROWR
PPROVR
PPROMT
PPROMI'
PPS200
PPS200
PR1010
PR1010
PR3RT
PR3RT
PRKC
PRKC

PRTMSG
PRTMSG
PRTP50
PRTP50
PRWL20
PRWL20
PRWB30
PRW30
PRW38
PRWB38

1264
1265

63
50
51
1500
1501

154
155
403
404
451
452
515
516

772

1441
1442

1147
1150
1227
1230
67
70
1430
1431
130
131

1504
1505
475
476

1456
1457

344
345
432
433
525
526
733
734

1543
1544

147
150

1526
1527

743

89

707
710

1344
1345

1601
1602

366 460 513 1415
367 461 514 1416

1237 1336 1352 1372
1240 1337 1353 1373



90

PVWAI T 1122 1260
PVWAI T 1123 1261

PXR10 1311
PXR10 1312
PXROM 107
PXROM 110
SKPLI N 1155
SKPLIN 1156

End of VASM assenbly

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

VASM ROM ASSEMBLY REV. 6/81A HP- 82160A HP-1L MODULE
OPTIONS: L CS HP- I L PRI NTER ADDRESSES @6000- 67777

2 FILE SCPR4B | LPRINTER QUAD 3 = PL3
EE IR Ik S Sk S S O Sk I I S Ik S R R S R R S kS S I I Sk kS I R S
* *
* FILLIN - FILL LINE WTH BLANKS AND PRI NT *
* *
* USES: ALX], OX, N, S9 AND 2 ADDI TI ONAL SUBROUTI NE LEVELS *
* INPUT: G = NUMBER OF LAST CHARACTER POSI TI ON FI LLED SO FAR *
* PT=0 *
* QUTPUT:  NOTHI NG *
* ASSUMES: HEX MODE, S9=PRI NTER | NTERFACE ERROR FLAG *
* *
* *
* FILLNP - SETS THE POINTER TO 0 AND FALLS | NTO FILLIN *
EE IR Ik S Sk S S O Sk I I S Ik S R R S R R S kS S I I Sk kS I R S

16 ENTRY FILLIN

17 ENTRY FI LLNP

18 0 FILLNP 1634 PT= 0 PO NT TO LOWEST DIG T

19 1 FILLIN 460 LDI LOAD LOW 12 BITS OF C WTH

20 2 30 CON 24 24 = NMAXI MUM BLANK COUNT

21 3 406 A=C X COPY CHAR COUNT TO A[ X]

22 4 230 C=G [ X] =LAST CHAR PCS FI LLED

23 5 706 A=A-C X Al X] =# OF BLANKS TO PRI NT

24 LEGAL (CLEAR THE CARRY FLAG)

25 6 1 GOSUB PAD SKIP # CHARS IN Al X

25 7 0 *| LPRINTER  PL3, @110

26 10 1 GOLONG EOLR PRI NT LI NE RI GHT- JUSTI FI ED

26 11 2 *| LPRINTER  PL1, @720

EIE R R I I R S R I R I R R I R R R R R S R R R R I O S I R R R R S R I

| NADXP - | NCREMENT ADDRESS, USI NG S6 TO DECI DE ROM RAM
USES: Al 3: 0]

| NPUT: Al 3: 0] =ADDRESS
S6=1 FOR ROM S6=0 FOR RAM
PT=3
QUTPUT: Al 3: 0] | NCREMENTED TO NEXT BYTE ADDRESS

* % ok ok 3k X X % F
* % ok ok 3k X X % %

NOVAS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer
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* ASSUMES: HEX MODE *
kkkkhkkhkhkhkkhkkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkkkhkhkhkhkhkhkhkhkhkhkhkhkhkikhkikkkhkhkhkikikikkkkhkhk khkikikkkkkkikikikik*%x
39 ENTRY | NADXP
40 12 INADXP 514 ?S6=1 ROVP
41 13 1 GOLNC | NCADA NO, | NCREMENT RAM ADDRESS
41 14 2 *MAI NFRAVE:  CN10, @726
42 15 556 A=A+l YES, | NC ADDRESS AT A 3: 0]
43 16 1740 RTN END OF | NC ADDRESS ROUTI NE
44

*
ERE R R R R R R R R R R I R I R I I R I R I I I R R R I R I R O

EE IR R I R I I R O I O PR‘I’l - PRI N'I' X IN TRACE EE IR R I R I I R O I O

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

49 ENTRY PXTR

50 17 PXTR 1 GOSUB CKTRCE SEE | F PTR I N TRACE MODE

50 20 0 *| LPRINTER  PL3, @174

51 21 1740 RTN NO, RETURN | MVEDI ATELY

52 22 1 GOSUB FNDPTR YES, LOOK FOR THE PRI NTER

52 23 0 *] LCAS&CTL: CS0, @575

53 24 1740 RTN P+1 - PRI NTER NOT FOUND

54 25 314 ?S10=1 P+2 - ROM FLAG?

55 26 37 GOC  PXTR2 ( 31) YES, DON T CHECK PRI VACY

56 27 1514 ?S12=1 NO, PRI VACY?

57 30 73 GONC PXTR4 ( 37) NO, FETCH PRI NTER STATUS

58 31 PXTR2 1314 ?S13=1 YES, RUNNI NG?

59 32 107 GOC  PXTREX (  42) YES, SEND UNLI STEN COVMAND

60 33 1 GOSUB LDSSTO NO, PUT UP STATUS SET 0

60 34 0 *MAI NFRAME:  CN1, @627

61 35 114 ?S4=1 SI NGLE- STEPPI NG?

62 36 47 GOC  PXTREX ( 42) YES, SEND UNLI STEN COMVAND

63 37 PXTR4 1 GOSUB FNSTS NO, FETCH PRI NTER STATUS

63 40 0 *] LCAS&CTL: CS0, @702

64 41 114 ?S4=1 "ALL" MODE?

65 42 PXTREX 1 GOLNC UNL NOPE, SEND UNLI STEN

65 43 2 *] LCAS&CTL: CSO, @257

66 44 240 SEL P YES, SELECT PO NTER P

67 45 214 ?S5=1 SUPER TRACE ?

68 46 1 GOLC  PRSTKX YES, PRINT STACK

68 47 3 *| LPRINTER  PLO, @347

69 50 1 GOSUB INITC NO, | NI TI ALl ZE COMMON PATH

69 51 0 *| LPRINTER  PL3, @702
* PXTR DROPS | NTO PRXSUB HERE
EIE IR IR b b S R I I I I I I R I R R S IR I R I I I IR R R I R I IR I I I I IR I b I I R I I b b I b I b I b I b I 2 I I b O I b I
* PRXSUB  (PRINT X SUBROUTINE) - PRINT X WTH THREE STARS AND EOLR  *
* *
* USES: 3 ADDI TI ONAL SUBROUTI NE LEVELS! ! ! *
* A B C P, Q G S9:0] *
* *
* |NPUT:  S9 I'S PRINTER | NTERFACE ERROR FLAG *
* VALUE OF X IS IN R3 *
* OUTPUT: ONE LI NE TO PRI NTER BUFFER, S9 ERROR FLAG *
* ASSUMES: CHI P 0 ENABLED, HEX MODE *
EE I I I I b I I b I I I I I I I b I b I I I I I I I I I b b b b I I I I I b b I I I I I I I b I I I I I b b I I b I b I I I

82 ENTRY PRXSUB

83 52 PRXSUB 370 C=REGN 3 GET X- REG STER CONTENTS

84 53 1 GOSUB ACXSUB PRI NT THE X- REG STER

84 54 0 *| LPRINTER  PL1, @315

85 55 1 GOSUB PRTMSG PRINT 4 BLANKS, 3 STARS

85 56 0 *| LPRINTER  PL1, @000

86 57 244 CON @44 4 BLANKS
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87 60 52 CON @2 *
88 61 52 CON @2 *
89 62 452 CON @52 *
90 63 433 GOTO ECLREX ( 126) EOLR
*
R S S I S kb S S I I S S S Rk kS S S I S I ke
RS R Ik I S O R R I PRT15 - SST/ BST RS R Ik I S O R R I
kkkkhkkhkhkhkkhkkhkhkhkhkhkhkhkhkkhkhkhhkhkhkhkhkkkhhhkhkhkhkhkkkhkhkhkhkikhkikkkkhkhk ) kikikkkhkkhk k kikhkkkkkkkkikikik*%x
95 ENTRY XPRT15
96 64 XPRT15 660 C=STK DI SCARD TOP STACK ADDRESS
97 65 660 C=STK COPY SST/BST RTN TO ( 6: 3]
98 66 530 M=C SAVE SST/BST RTN IN M
99 67 1 GOSUB DATAPR PRI NT DATA ENTRY STRI NG
99 70 0 *| LPRINTER: PL1, @041
100 71 630 C=M RESTORE SST/ BST RTN
101 72 560 STK=C PUSH SST/ BST RTN ON STACK
102 73 1 GOLONG PRI15RT CLEAR 6 FLAGS, UPDATE ANN
102 74 2 *MAI NFRAME:  CN8, @337
103 75 206 CON @06 F
104 76 25 CON @>5 U
105 77 2 CON @ B
106 100 22 CON @2 R
107 101 20 CON @0 P
108 ENTRY PRBUF PRT PRI NT BUFFER LEFT- JUST
109 102 PRBUF 1 GOSUB CKEN CHECK | F PRI NTER ENABLED
109 103 0 *| LPRINTER: PL3, @665
110 104 1740 RTN NO, RETURN | MVEDI ATELY
111 105 1 GOSUB FNDPTR YES, IS PRI NTER PRESENT ?
111 106 0 *| LCAS&CTL: CS0, @575
112 107 633 GOTO PECHKJ ( 172) NO DI SPLAY ERROR MESSAGE
113 110 404 S8= 0 YES, COLUWN OUT NOT DESI RED
114 111 1 GOSUB | NADV PRI NT BUFFER CONTENTS
114 112 0 *| LPRINTER. PL3, @655
115 113 1 GOLONG LPECHK END CF LINE, CHK FOR ERROR
115 114 2 *| LPRINTER:  PLO, @242

EIE IR R I I R S I R I I R I R I O S I R R R R R S R R R R R I R R S R R R O R R I

Rk R Sk b bk R I R R PRT9 - PAPER ADVANCE R b Sk S R o R R

ERE R R R R R R R R R I R I R I R R R I R R I I I R R R R I R O

* USED BY TIMER ALSO. USES A, C, N, PT, §[7:0], S9 AND +2 SUB LEVELS. *

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

121 ENTRY PADV

122 115 PADV 1 GOSUB CKEN SEE I F OK TO PRI NT

122 116 0 *| LPRINTER: PL3, @665

123 117 1740 RTN NO, RETURN | MVEDI ATELY

124 120 1 GOSUB FNDPTR YES, |S PRI NTER PRESENT ?

124 121 0 *| LCAS&CTL: CS0, @575

125 122 503 GOTO PECHKJ ( 172) NO DI SPLAY ERROR MESSAGE

126 123 404 S8= 0 YES, COLUMN OQUT NOT DESI RED

127 124 1 GOSUB | NADV GET QUT OF COL MODE | F IN

127 125 0 *| LPRINTER: PL3, @655

128 126 ECLREX 1 GOLONG RPECHK NO, EOLR, CHK PRI NTER ERR

128 127 2 *| LPRINTER: PL1, @570
FrxxAkxxx ACCHR -- ACCUMULATE A CHARACTER TO THE PRI NTER BUFFER ********

130 130 222 CON @22 R

131 131 10 CON @o H

132 132 3 CON @ C

133 133 3 CON @ C

134 134 1 CON a A

135 ENTRY ACCHR

136 ENTRY ACCHRX
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137 135 ACCHR 1 GOSUB CX<128 X TO BI NARY, RTN | F X<128
137 136 0 *| LCAS&CTL: CSO, @747
138 137 ACCHRX 206 B=A X SAVE A X] IN B[X]
139 140 1 GOSUB | ACHR NI T ACCUM CHAR FUNCTI ONS
139 141 0 *| LPRINTER  PL3, @646
140 142 306 C=B X PUT THE CHAR | NTO q X]
141 143 1 GOSUB CKANGB CHECK IF I T I'S ANGLE SI GN
141 144 0 *| LCAS&CTL: CS3, @522
142 145 406 A=C X PUT RETURNED VALUE | N Al X]
143 146 460 LDI LOAD LOW 12 BI TS OF C W TH
144 147 12 CON 10 10 = HELI OS DI AVOND CHAR
145 150 1546 ? A#C X 'S I T THE DI AMOND ?
146 151 167 GOC  PPECHK ( 167) NO, PRINT IT AS-1S
147 152 6 A0 X YES, CONVERT DI AMOND TO 0
148 153 143 GOTO PPECHK ( 167) A X] TO PRI NTER, CHK ERRS
*
EE R b I b b I I S R I I S I R I I R R R I R I R R I I I I I I I b I I I R I I
* ACCOL - ACCUMULATE COLUWN | N PRI NTER BUFFER *
EOR R IR I I I R R I I R R R S I R R R R R I I R R R R I I I R R R R R I I I I R R I I I I
153 154 214 CON @14 L
154 155 17 CON @7 o)
155 156 30N @ C
156 157 30N @ C
157 160 1CON @ A
158
159 161 ACCOL 1 GOSUB CX<128 "X" TO BI NARY, CHECK < 128
159 162 0 *| LCAS&CTL: CS0, @747
160 163 206 B=A X SAVE Al X] I N B[X]
161 164 1 GOSUB | ACOL I NI TIALI ZE COL OUT PRI NT
161 165 0 *| LPRINTER  PL3, @660
162 166 146 AB EX X RESTORE Al X]
163
164 167 PPECHK 246 AC EX X A[X] TO C[X] FOR PRI NTI NG
165 170 1 GOSUB PBYTEC d X BIT PATTERN TO PRI NTER
165 171 0 *[ LPRINTER  PL3, @050
166 172 PECHKJ 1 GOLONG PECHK ERROR CHK AND EXI T
166 173 2 *| LPRINTER  PL3, @570

ERE R R R R R R R R R I R I R I R R R I R R I I I R R R R I R O

* CKTRCE - CHECK | F PRI NTER I N TRACE MODE *
* ASSUMES: CH P O ENABLED *
* QUTPUT: CH P O ENABLED *
* RETURN TO P+1 | F: *
* 1. PRI NTER NOT FOUND *
* 2. PRINTER NOT I N TRACE MODE AND RUNNI NG *
* RETURN TO P+2 | F: *
* 1. PRI NTER PRESENT AND NOT RUNNI NG *
* 2. PRI NTER PRESENT AND RUNNI NG AND I N TRACE MODE *
* *

EE IR R R I R I I R I R O R R S R R R R I O R R R I R R R I I S R O O

178 ENTRY CKTRCE

*
180 174 CKTRCE 1140 SETHEX ENTER HEXADEC!I MAL MODE
181 175 1 GOSUB LDSSTO LOAD STATUS SET 0
181 176 0 *MAI NFRAME: CN1, @627
182 177 1614 2S0=1 PRI NTER PRESENT ?
183 200 1640 RTN NC NO, RETURN TO P+1
184 201 1314 ?S13=1 YES, RUNNI NG ?
185 202 73 GONC CKTRCL ( 211) NO, RETURN TO P+2
186 203 744 C=HPIL 7 YES, GET 1ST STATUS BYTE
186 204 772 (I NSERTED BY ASSEMBLER)

186 205 703 (1 NSERTED BY ASSEMBLER)



187
188
189
190
190

206
207
210
211
212

CKTRC1

1530
114
1640

ST=C
?54=1
RTN NC

1 GOLONG RTNP+2

2

94

MOVE BYTE TO STATUS
PTR | N TRACE MCDE ?

NO, RETURN TO P+1

YES, RETURN TO P+2

*| LCAS&CTL: CS0, @656

EIE IR R I R I I R I R R R I R I R R R R R S R R R R R I R R S I R R O R S R I

L I I

200

ENTERS W TH SSO UP
I F NORVAL RETURN TO RMCK10 |'S MADE,
C MUST BE PRESERVED AND SSO MUST BE UP.

PR R R R R R R R R I R R I R I R R R R R R I I R R R O

ENTRY

PRSVC

PRSVC (PRI NTER SERVICE) - 1/0O SERVI CE ENTRY PO NT LCd C.
FOR FLOWCHART SEE BW S LAB BOOK #8377 P. 15

*
*
*
*
*
*
*
*

* WHEN WE ARRI VE AT PRSVC, WE HAVE ALREADY CHECKED THAT THE PRI NTER
* |'S TURNED ON

203
204
205
206
207
208
209
210
211
211
212
213
214
215
216
217
218
219
220
221
221
222
223
223
224
224
225
226
227
228
228
229
230
231
232
233
234
235
236
237
238
239
239

213
214
215
216
217
220
221
222
223
224
225
226
227
230
231
232
233
234
235
236
237
240
241
242
243
244
245
246
247
250
251

252
253
254
255
256
257
260
261
262
263
264

PRSVC

PSVC10

PSVC20

PSVC30

PSVC80

PSVCO0
PSVC95

246
530
1670
1074
1730
1414
407
1730

AC EX
M=C
C=REGN
RCR
CST EX
?S81=1
GCC
CST EX
GOosuUB

G&Oro
?89=1
GCC
?83=1
G&C
?80=1
GONC
?S81=1
GCC
GOosuUB

GOT10
GOosuUB

GOLONG
?S81=1
GCC
?52=1
G&LC
C=REGN

ST=C
?83=1

HPL=CH
C=REGN

ST=C
GOosuUB

X
14

2
PSVC90 (
FNDPTR
PSVC80 (
PSVC90 (
PSVC10 (
PSVC30 (

PSVC20 (
OOPMVEG

PSVC90 (
PRBUF

ADV50

PKEY  (
ADVKEY

14
5

PSVC90 (
3

@00
14

UNL

261)

252)
261)
236)
245)
241)

261)

275)

261)

COPY PAUSE TI MER TO d X]
SAVE C IN M

GET FLAGS REG STER

d 1: 0] =FLAGS 40- 47

SWAP W TH STATUS FLAGS
PKSEQ ( FLAG 46) ?

YES, | GNORE SERVI CE REQUEST
NO, RESTORE SST 0

LOOK FOR THE PRI NTER

*| LCAS&CTL: CS0, @575
P+1 - PRI NTER NOT FOUND
P+2 - | NTERFACE ERROR?
YES, PRI NTER ERROR EXI T
NO, OUT OF PAPER?

YES, PRI NTER ERROR EXI T
NO, OUT OF PAPER HOLD?
NO, SKI P PRI NTI NG BUFFER
YES, PRI NT KEY DOAN ?
YES, SEND EOL, DO SHORT ADV
DI SPLAY " PRI NTER ERR'

*| LPRINTER  PL3, @613
PRI NTER ERROR EXI T

PRI NT BUFFER CONTENTS

*| LPRINTER  PL3, @102
RE- ENABLE LOCAL PAPER ADV
*| LPRINTER ~ PL3, @473
PRI NT KEY DOMN?

YES, SERVI CE PRI NT KEY
NO, ADV KEY DOWN?

YES, SVC PAPER ADV KEY
*| LPRINTER  PL3, @367

GET FLAGS REG STER
d 1: 0] =FLAGS 28-35

MOVE TO STATUS FLAGS
MANUAL MODE ( FLAG 33) ?
NO, MAI NTAI N AUTO | DY
PARALLEL POLL REG STER
SHUT OFF AUTO | DY
RESTORE SSO TO ST
ST=SYSTEM FLAGS 48- 55
SEND UNLI STEN COMMAND
*| LCAS&CTL: €SO, @257
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240 265 630 C=M RESTORE C
241 266 406 A=C X RESTORE PAUSE TI MER
242 267 646 A=A-1 X ADJUST PAUSE TI MER
243 270 23 GONC  PSVC99 ( 272) PAUSE TI MER NOT ZERO YET
244 271 6 A=0 X DON' T LET PSETMR ROLL OVER
245 272 PSVC99 1104 S9= 0 CLEAR | NTERFACE ERRCR FLAG
246 273 1 GOLONG RMCK10 PLUG | N ROM CHK SUBROUTI NE
246 274 2 *MAI NFRAME:  CN9, @763
EIE R R I I I I I b I I I I I I b I I I I I I I I I I b I I I I I I R I I I I I I I I I I I I
* PKEY - SERVI CE PRI NT KEY *
EE I I I I I I I b I I I I b I b I b I I I I I I I I I I b I b b I b I b b b I I I b b I I b I I b b I I I b b I I
250 275 PKEY 1530 ST=C RESTORE STATUS SET 0
251 276 14 ?S3=1 PROGRAM MODE?
252 277 23 GONC PKEY15 ( 301) NO, DON' T SET I NSERT BI T
253 YES, PROGRAM MODE
254 300 110 S4= 1 SET INSERT BI T FOR
* DSPLN+ AND NLT040. OVERLAYS SST FLAG IN SS 0
256 301 PKEY15 1 GOSUB DSPLN+ DI SPLAY (LI NE# + 1)
256 302 0 *MAI NFRAME:  ON3, @707
257 303 1 GOSUB MESSL LEFT SHI FT | NTO LCD F/ Rl GHT
257 304 0 *MAI NFRAME:  ONL, @757
258 305 20 CON @0 P
259 306 22 CON @2 R
260 307 1030 CON @030 X
261 310 1214 ?S7=1 ALPHA MODE?
262 311 53 GONC PRT30 ( 316) NO, KEEP PRX COMMAND
263
264 312 1670 RABCR YES, SCRAP THE "X"
265 313 1 GOSUB MESSL ADD " A" TO GET "PRA"
265 314 0 *MAI NFRAME:  ONL, @757
266 315 1001 CON @001 A
267 316 PRT30 1 GOSUB LEFTJ PRI NT MSG LEFT- JUSTI FI ED
267 317 0 *MAI NFRAME: CN10, @767
268 320 1 GOSUB ENCPOO ENABLE CHI P 0
268 321 0 *MAI NFRAME:  ON2, @522
269 322 134 PT= 4 SET UP FC FOR PRA OR PRX
270 323 1220 LC 10 A
271 324 720 LC 7 7
272 325 520 LC 5 5
273 326 420 LC 4 4, FC FOR PRX = A754
274 327 1214 ?S7=1 ALPHA MODE?
275 330 43 GONC PKEY35 ( 334) NO, KEEP FC FOR PRX
276 331 1034 PT= 2 YES, PO NT TO LOW FC BYTE
277 332 420 LC 4 4
278 333 1020 LC 8 8, FC FOR PRA = A748
279 334 PKEY35 530 M:=C FC TO M 4: 1]
280 335 1630 C=ST COPY ST TO G FOR NLT040
281 336 1634 PT= 0 PO NT TO LOAEST DIG T
282 337 130 G=C COPY J1:0] TO G
283
284 340 460 LD LOAD LOW 12 BITS OF C W TH
285 341 70 CON  @o @O0 TO I NI TI ALI ZE TI MER
286 342 PRT40 1146 C=C-1 X DECREMENT TI MER
287 343 177 GOC  PRT60 ( 362) TI MEOUT
288 344 346 BC EX X SAVE TIMER I N B[ X]
289 345 1 GOSUB FNSTS GET PRI NTER STATUS
289 346 0 *| LCAS&CTL: €SO, @702
290 347 306 =B X TI MER BACK TO d X]
291 350 1114 239=1 PRI NTER ERROR?
292 351 37 GOC  PRT50 ( 354) YES, ASSUME KEY IS UP.
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293 352 1414 ?S1=1 NO, PRI NT KEY STILL DOAN?
294 353 1677 GOC PRT40 ( 342) YES, DECREMENT TI MER

* SINCE THE PRI NT KEY WON' T BE RECOGNI ZED UNTIL THE PRINTER IS | DLE

* AGAI'N, AND SINCE THE PRI NTER KEYBOARD DCESN T LATCH KEYS, THE TI ME

* TAKEN TO PRINT IS USED TO DEBOUNCE THE KEY.
298 ENTRY PRT50
299
300 354 PRTS50 1 GOSUB UNLRSF UNLI STEN & READ DATA BI TS
300 355 0 *| LCAS&CTL: CSO, @443
301 356 630 C=M GET FUNCTI ON CODE FROM M
302 357 416 A=C FC BACK TO Al 4: 1]
303 360 1 GOLONG NLTO040 NULL TEST AFTER NUM OPERAND
303 361 2 *MAI NFRAME: CN3, @252
304
305 PRT60 NULL OUT THE PRI NT KEY
306 362 404 S8= 0 DON' T PRT OR SET MSG FLAG
307 363 1 GOSUB MSGA "NULL" MESSAGE TO DI SPLAY
307 364 0 *MAI NFRAME:  CN7, @154
308 365 0 XDEF MBGNL MESSAGE: NULL
309 366 253 GOTO  ADV0O2 ( 413) GET PRI NTER STATUS

R S S I S kb S S I I S S S Rk kS S S I S I ke

* ADVKEY - SERVI CE PAPER ADVANCE KEY *

kkkkhkkhkhkhkkhkkhkhkhkhkhkhkhkhkkhkhkhhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkikikkhkhkhkhkikikikkkkhkhk kikikikkkkkkikikik*%x
313 ENTRY ADVKEY
314 367 ADVKEY 404 S8= 0 PREPARE TO EXIT COL MODE
315 370 1574 RCR 12 ROTATE ([ 13:12] TO ([ 1: 0]
316 371 1730 CST EX GET BACK 2ND STATUS BYTE
317 372 114 ?54=1 ALREADY I N SPEC- K MODE ?
318 373 47 GOC ADVCKC ( 377) YES, SEE | F COLUWN MCODE
319 374 1 GOSUB SPEC-K NO, SELECT SPEC- K MCODE
319 375 0 *| LPRINTER: PL3, @721
320 376 43 GOTO ADVO1 ( 402) SKIP COLUMN MODE CHECK
321 377 ADVCKC 1414 ?S1=1 IN COLUWN QUT MODE ?
322 400 1 GSUBC |INTSM YES, SEND MODE TO PRI NTER
322 401 1 *| LPRINTER: PL3, @631
323 402 ADVO1 1670 C=RECN 14 GET FLAGS REG STER
324 403 1530 ST=C ST=SYSTEM FLAGS 48-55
325 404 14 ?S3=1 I N PROG MODE (FLAG 52)?
326 405 177 GOC ADV0O4 ( 424) YES, SEND MCODE TO PRI NTER
327 406 1 GOSUB DATAPR PRI NT DATA ENTRY STRI NG
327 407 0 *| LPRINTER. PL1, @041
328 410 1 GOSUB ECQLR EQLR = PRI NT PARTI AL LI NE
328 411 0 *| LPRINTER:  PL1, @720
329 412 1104 S9= 0 | GNORE ANY ERRCR SO FAR
330 413 ADV02 1 GOSUB FNSTS GET PRI NTER STATUS
330 414 0 *| LCAS&CTL: CS0, @702
331 415 1114 ?S9=1 PRI NTER ERROR?
332 416 557 GCC ADV50 ( 473) YES, ASSUME KEY | S UP
333 417 1014 ?S2=1 ADV KEY STILL DOAN?
334 420 1737 GOC ADV02 ( 413) YES, CET PRI NTER STATUS
335 421 1414 ?S1=1 NO, PRI NT KEY STILL DOMN ?
336 422 1717 GOC ADV02 ( 413) YES, GET PRI NTER STATUS
337 423 ADVO3 503 GOTO ADV50 ( 473) NO ALL DONE.
338

* SEND COMVAND TO HELI OS TO | GNORE LOCAL PAPER ADVANCE
340 424 ADV0O4 1 GOSUB PRTMSG PGM MODE, | GNORE PAPER ADV
340 425 0 *| LPRINTER: PL1, @000
341 426 777 CON a7 | GNORE PAPER ADV COMVAND
342 427 110 S4= 1 SET S4 FOR DSPLN+, ETC.
343 430 1 GOSUB DSPLN+ DI SPLAY (LINE# + 1)



343
344
344
345
346
347
348
348
349
349
350
351
352
353
354
355
356
357
358
359
360
361
362
362
363
364
365
366
367
368
368
369
370
371
372

470

ADV10

ADV20

ADV30

346

1114
47
306
1014
1677
1

1146

* SEND HELI S A COMVAND

374
374
375
376
376
377
377

471
472

473
474
475
476

ADV50

NF,OPR O

GOSUB  MESSL
cCON @
N @
CON @026
GOSUB LEFTJ
GOSUB  ENCPOO
PT= 4

LC 8

LC 15
M=C

C=ST

PT= 0

G=C

LDl

CON  @o
cG1 X

GOC  ADV30
BC EX X
GOSUB FNSTS
259=1

GOC  ADV20
cB X
252=1

GOC  ADV1O
GOLONG PRT50
cCG1 X
LEGAL

( 470)

( 466)

( 454)

97

*MAI NFRAME: CN3, @707
LEFT SHI FT I NTO LCD F/ RI GHT
*MAI NFRAME:  CN1, @757

A

D

v
PRI NT MSG LEFT- JUSTI FI ED
*MAI NFRAME: CN10, @767
ENABLE CHI P 0

*MAI NFRAME:  CN2, @522
PONT TODIGT 4

FC FOR

ADV = 8F

FC TO M 4: 3]

COPY ST TO G

PO NT TO LOAEST DIG T
COPY C[1:0] TO G

LOAD LOW 12 BITS OF C W TH
@O0 TO I NI TI ALI ZE TI MER
DECREMENT TI MER

TI MEOUT

SAVE TI MER | N B[ X]

GET PRI NTER STATUS

*] LCAS&CTL: CS0, @702
PRI NTER ERROR?

YES, ASSUME KEY IS UP
NO, TI MER BACK TO ([ X]
ADV KEY STILL DOMN?

YES, DECREMENT TI MER
NULL TEST AND MESSAGE

*| LPRINTER  PL3, @354

DO LOCAL PAPER ADVANCE
X]: FF TO FE
(CLEAR THE CARRY FLAG

TO RE- ENABLE LOCAL PAPER ADVANCE

GOSUB  PBYTEC

ENTRY ADV50
GOSUB  UNLRSF

GOLONG ABTS10

C[ X] BIT PATTERN TO PRI NTER
*| LPRINTER:  PL3, @050

UNLI STEN & READ DATA BI TS
*| LCAS&CTL: CS0, @443
ABORT PARTI AL KEY SEQUENCE
*MAI NFRAME: CN3, @426

ER R R R R R R R R R I R I I R I R I R R I I I R R R R I R I O

* BLDSPC -

* | NPUT:

*

* QUTPUT:

384
385
386
387
388
389

477
500
501
502
503
504

BU LD SPECI AL CHARACTER (FROM 1 UP TO 7 VALUES) ("BLDSPEC )
VALUE 0 TO 127 I N X REPRESENTI NG COLUWN OF DOTS

VALUE O IN Y TO CLEAR BEFORE FI RST X | S ENTERED *
VALUE I N X TO BI NARY, APPENDED TO Y, DROP STACK *
EE IR Ik S Sk S S O Sk I I S Ik S R R S R R S kS S I I Sk kS I R S
203 CON @03 C
5 CON @ E
20 CON @o0 P
23 CON @3 S
4 CON @ D
14 CON a4 L
2 CON B

390
391
392
392
393

505

506
507
510

BLDSPC

1
270

@
ENTRY BLDSPC
GOSUB  CX<128

C=REGN 2

"X" TO Bl NARY, CHECK < 128
*| LCAS&CTL: CS0, @747
GET Y



394
395
396
397
398
399
400
401
402
403
404
405
406
407
407

511
512
513
514
515
516
517
520
521
522
523
524
525
526
527

1176
1376
23
116
BLD10 756
756
1574
1334
120
1712
752
1006
356
1

2

cC1
? CH#O
GONC
Cc=0
c=C+C
cC=C+C
RCR
PT=
LC

C SR
c=C+C
C=A+C
BC EX
GOLONG

S
S
BLD1O ( 515)

12
13

1
WPT
WPT
X

DROPST

98

C CS] SIGN BIT TO TEST

I S Y A NUMBER?
NO, IT IS ALPHA STRI NG
YES, INIT TO NULL STRI NG

SH FT LEFT 1 BIT

SH FT LEFT 1 BIT

ROTATE LEFT 8 BITS

PO NTER SET TO SIGN DA T
SIGNDIGT 1 1S ALPHA DATA
DAT 12 OF C 1S NOW 0000
3 MSB OF DIAT 12 NOW 000
ADD NEW BYTE TO RI GHT END
B |I'S UPDATED SPECI AL CHAR
DROP STACK

*MAI NFRAME: CNO, @344

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

ACCUMULATE SPECI AL CHARACTER I N X- REG TO PRI NTER BUFFER

*
*
*
*
*
*
*
*
*

ACSPEC -

USES:

ACSPCC -

USES:
I NPUT:

418
419
420
421
422
423
424
425
426
427
428
428
429
429
430
431
432

530
531
532
533
534
535

536
537
540
541
542
543
544
545
546
547
550
551
552

553
554

555
556
557
560
561
562
563
564
565
566
567

A C M N PT, S[9:0],

A C M N PT, S[9:0],

& 2 ADDI TI ONAL SUBROUTI NE LEVELS

2 ADDI TI ONAL SUBROUTI NE LEVELS

C= SPECI AL CHARACTER, CHI P O ENABLED

*
*
*
*
ACCUMULATE SPECI AL CHARACTER I N C- REG TO PRI NTER BUFFER *
*
*
*
*

RETURNS WTH CH P O ENABLED

R b Sk bk R Rk O S I SRR I Rk S b R R I O R Rk Ik O R I b

203
5
20
23
3

1

ACSPEC 370
1176

1176

AERRDE 1
2

1

0
1334
620
436
370
210
33

SPEC10 630
756

ACSPCC 1374
756

756

530

1574

676
1663
214
1640

C— REGN

C=M
C=C+C
ENTRY

C=C+C
C=C+C
M=C

GOSUB
A=A-1

?85=1
RTN NC

ACSPCC ( 555)

ACSPCC
13

12
PBYTDU

S
SPEC10 ( 553)

>O0OnTmoO

STACK REG STER X
MSB ALPHA = 1 TO 0

MSB ALPHA = 0 TO -1

NON- ALPHA=DATA ENTRY ERROR
*MAI NFRAME: CN10, @055

I NI TI ALI ZE COL OUT PRI NT
*| LPRINTER  PL3, @660

PO NT TO MANTI SSA SI GN

I NI TI ALI ZE BYTE COUNTER

A[ S] =BYTE COUNTER=6

GET STACK REG STER X

EXIT TO PECHK LATER
PROCESS CHARACTERS

RESTORE C FROM M
SH FT LEFT 1 BIT

ROTATE LEFT 4 BITS

SH FT LEFT 1 BIT

SHIFT LEFT 1 BIT

SAVE C TO REG STER M
ROTATE LEFT 8 BI TS
SEND CHARACTER TO PRI NTER
*| LPRINTER:  PL3, @045
DONE W TH REQ STER YET?
NO, CET NEXT CHARACTER
YES, EXIT TO PECHK ?
NO, JUST RETURN
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*

EIE IR R I R I I R I R R R I R I R R R R R S R R R R R I R R S I R R O R S R I

* PECHK (PRI NTER ERROR CHECK) - |F S9=0 THEN DOES AN | MMEDI ATE RETURN, *
* ELSE FALLS | NTO PEDI AG *
* *
* PEDI AG (PRI NTER ERROR DI AGNOSTI C) - PRODUCES MOST APPROPRI ATE ONE *
* OF THE PCGSSI BLE PRI NTER ERRORS. EXITS TO MAI NFRAME ERRCR ROUTI NE. *
R S S I S kb S S I I S S S Rk kS S S I S I ke

459 ENTRY PECHK

460 ENTRY PEDI AG

461 570 PECHK 1114 ?S9=1 ANY PRI NTER ERRCR?

462 571 1 GOLNC UNLRSF NOPE, UNLI STEN & READ DATA

462 572 2 *| LCAS&CTL: CS0, @443

463

464 573 PEDI AG 1 GOSUB FNDPTR SEE | F PRINTER | S THERE

464 574 0 *| LCAS&CTL: CS0, @575

465 575 243 GOTO  PE10 ( 621) P+1 - PRI NTER NOT FOUND

466 576 14 ?S3=1 P+2 - OQUT OF PAPER?

467 577 243 GONC  PE30 ( 623) NO, SOME OTHER ERROR

468 600 1 GOSUB OOPMsG YES, DI SPLAY " PRI NTER ERR"

468 601 0 *| LPRINTER: PL3, @613

469 602 153 GOTO  PEOS5 ( 617) PRT ERR, RE-ENABLE CH P O

470 603 NOPTR 1 GOSUB PLEREX DI SPLAY "NO PRI NTER' & EXIT

470 604 0 *| LCAS&CTL: CS1, @663

471 605 16 CON @aw6 N

472 606 17 CON av 0]

473 607 40 CON @0 BLANK

474 610 20 CON @0 P

475 611 22 CON @2 R

476 612 11 CON @i I

477 613 16 CON @aw6 N

478 614 24 CON @4 T

479 615 5 CON @ E

480 616 1022 CON @o22 R

481 617 PEOS 1 GOLONG ERRRTN PRT ERR, RE-ENABLE CHI P O

481 620 2 *| LCAS&CTL: CS1, @767

482

483 621 PE10 1114 ?S9=1 WAS PRI NTER DI SCOVERED ?

484 622 1613 GONC NOPTR ( 603) NO, DI SPLAY "NO PRI NTER"

485 623 PE3O0 1 GOLONG PI LERR YES, DI SPLAY "TRANSM T ERR'

485 624 2 *| LCAS&CTL: CS1, @751
*

487 625 UNLEX 1 GOLONG UNL SEND UNLI STEN COMVAND

487 626 2 *| LCAS&CTL: CSO0, @257
*

489 FILLTO @27

627 0000 NOP

EE IR Ik S Sk S S O Sk I I S Ik S R R S R R S kS S I I Sk kS I R S
* INITSC - MODE TO PRI NTER ( SPECI AL CHARACTER) *
* INITSM - I NI TI ALI ZE - SEND MODE TO PRI NTER *
* *
* USES: C, N S8, S9 FOR ERRORS, PT, NO ADDI TI ONAL SUB LEVELS *
* | NPUT: S8=1 FOR COLUWN QUT MODE, ELSE S8=0, HEX MODE *
* QUTPUT: CH P 0 ENABLED, HEX MODE *
kkkkhkkhkhkhkkhkkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkkkkhkhkhkhkikikkkkkik ) kikikkikkkkkkikikik*%x

498 ENTRY [INTSC

499 ENTRY | NI TSM

500 630 INNTSC 410 S8= 1 COLUWN OQUT MODE

501 631 INNTSM 106 C=0 X CLEAR (] 2: 0]
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502 632 1160 DADD=C ENABLE CH P O
503 633 334 PT= 10 PONT TODIGT 10
504 634 753 GOTO INIT12 ( 731) SEND MODE TO PRI NTER
*
*
507
EIE IR R Ik S I I b I S I I Sk R R Sk kS R Ik S I I Sk Sk I I R I Sk I I
IPRT - INITIALI ZE ORDI NARY PRI NTI NG FCNS ( PRTX, ETC)

|_\

CALL CKEN. |IF RETURN IS TO P+1 THEN POP THE SUBROUTI NE
STACK AND RETURN.

2. CALL ENSTS

3. CALL OOPCHK

4. FORCE OUT ANY PARTI AL LI NE

5. SEND MODE | F NECESSARY

SOVETI MES DCES A 2- LEVEL RETURN
USES: C, N S[9:0], PT, AND 1 ADDI TI ONAL SUBROUTI NE LEVEL
I NPUT: NONE

QUTPUT: SS9 IS THE PRI NTER | NTERFACE ERROR FLAG
ASSUMES: HEX MODE, CH P O ENABLED

IPRTM - INITIALI ZE PRI NT FOR MAI NFRAME PRI NTI NG FCNS VI EW AND AVI EW
SAME AS | PRT EXCEPT CALLS CKCEN | NSTEAD OF CKEN. ( REMOVED?)

IACHR - INTIALIZE ACCUMILATE CHARACTER FCNS. SAME AS | PRT EXCEPT
DOESN T FORCE OUT PARTI AL LI NES AND USES 2 ADDI Tl ONAL
SUBROUTI NE LEVELS.

| ACCL - INTIALIZE ACCUMILATE COLUWN FCNS. SAME AS | ACHR EXCEPT
SETS UP COL OQUT MODE | NSTEAD OF CHARACTER OUT MODE.
NOTE | ACHR' S USE OF SUBROUTI NE LEVELS.

I AUNA - INITIALI ZE AUTOVATI C PRINT FCNS WHI CH PRI NT | N BOTH " NORM'
& "ALL" PRI NTER MODES. SIM LAR TO | PRT EXCEPT HAS DI FFERENT
RETURNS AND LOOKS AT PRI NTER MODES | NSTEAD OF CALLI NG CKEN.

RETURNS TO P+1 | F NO PRI NTI NG
RETURNS TO P+2 |F PRINTING I S &K
USES: C, N S[9:0], PT, AND 1 ADDI TI ONAL SUBROUTI NE LEVEL
I NPUT: NONE
QUTPUT: SS9 IS THE PRI NTER | NTERFACE ERROR FLAG
ASSUMES: HEX MODE, CH P O ENABLED

I AUALL - I NITIALI ZE AUTOVATI C PRINT FCNS VWH CH PRINT I N "ALL" MODE
ONLY. SAME AS | AUNA EXCEPT RETURNS TO P+1 WHEN PRI NTER | S
I N NORMAL MODE, AND | NPUT REQUI RES S8=0.

FLOAMCHARTS FOR PRECEDI NG | NI TI ALI ZE ROUTI NES ARE I N DRC S LAB

BOOK #8364, P. 46

INITC (I'NI'TI ALI ZE COVWON PATH) - SPECI AL ENTRY PO NT FOR PRT1 &
PRT2 LOA C TO OPTI M ZE SPEED WHEN NO PRI NTI NG | S DESI RED.

USES: C, N S[9:0], PT, AND 1 ADDI TI ONAL SUBROUTI NE LEVEL

I NPUT: S9=PRI NTER | NTERFACE ERRCOR FLAG

C 13: 12] = SECOND BYTE OF PRI NTER STATUS
Not Manuf acturer Supported

reci pient agrees NOT to contact nmanufacturer

L I I R T R R R N B T R R R R R S T R I T R R R N I N I N B
L I I B R N N R SR R R R R R T R R N N R R N R R R TR R R



INI TS
I NPUT:

I I T R I T

573
574
575
576
577
578
579
580
581
581
582
583
584
584
585
586
587
588
589
590
591
592
593
594
594
595
596
596
597
598
598
599
600
601
602

*

604

*

606

QUTPUT:
ASSUMES:

635
636
637

640
641
642
643

644
645

646
647
650
651
652
653
654
655
656
657

660
661

662

S[ 7: 0]
S9=PRI NTER | NTERFACE ERROR FLAG
HEX MODE, CHI P 0 ENABLED

SPECI AL ENTRY PO NT FOR PRTS
SAME AS | NI TC EXCEPT FOR | NPUT.
S9=PRI NTER | NTERFACE ERRCOR FLAG

FI RST BYTE OF PRI NTER STATUS

101

*
*
*
*
*
*
*
*
*
*
*

B[ 13: 12] = SECOND BYTE OF PRI NTER STATUS
B[1:0] = FIRST BYTE OF PRI NTER STATUS
EE R R R b I b R I S I I I R S I I R I I I I R R I I R R I R I I S I I I I R R b I I I I
ENTRY | PRT
ENTRY | ACHR
ENTRY | ACOL
ENTRY | AUNA
ENTRY | AUNB
ENTRY | AUALL
ENTRY [N TC
ENTRY [N T5
| PRT 1 GOSUB CKEN OK TO PRINT? (OLD PTR RTN !)
0 *| LPRINTER  PL3, @665
53 GOTO 1N999 ( 644) P+l - NO, POP STACK & RTN
P+2 - YES, LOOK FOR PTR
1 GOSUB FNDPTR LOOK FOR THE PRI NTER
0 *] LCAS&CTL: CSO, @575
1573 GOTO PE10 ( 621) NO, DI SPLAY ERROR MESSAGE
373 GOTO INITC ( 702) YES, INIT COWON PATH
IN999 40 SPOPND SAVE A SUBROUTI NE LEVEL
1740 RTN RETURN W THOUT PRI NTI NG
ENTRY | NADV
IACHR 404 S8= 0O SET UP FOR CHAR OUTPUT
I N20 1 GOSUB CKEN OK TO PRI NT?
0 *| LPRINTER  PL3, @665
1733 GOTO IN999 ( 644) P+1 - NO, DON T PRI NT
1 GOSUB FNDPTR P+2 - LOOK FOR PRI NTER
0 *] LCAS&CTL: CSO, @575
1453 GOTO PE10 ( 621) P+1 - NOT FOUND, DI SP ERROR
| NADV 1 GOSUB OOPCHK P+2 - YES, CHK OUT OF PAPER
0 *| LCAS&CTL: CSO, @055
363 GOTO INIT10 ( 715) PRI NT CHARACTER OUTPUT
IACOL 410 S8= 1 SET UP FOR COL OUTPUT
1663 GOTO IN20 ( 647) CHECK | F PRI NTER ENABLED
|AUNA 410 S8= 1 NORMAL MODE |'S OK
FI LLTO @62

EIE R R I I R S R I R I R R I R R R R R S R R R R I O S I R R R R S R I

* | AUALL IS CALLED BY TI MER ROM ALSO

* USES ONLY A, C, N, §[7:0],

*

S9, PT AND +2 SUBROUTI NE LEVELS. *

EIE IR R I I R S I R I I R I R O I R R R R R S R R R R R I R R S R R O R R I

611
611
612
613
614
615

663
664
665
666
667
670

| AUALL 1 GOSUB FNDPTR
0

1740 RTN

114 ?54=1
57 GOC

414 ?7S8=1

I AUNB

NGO ( 674)

LOOK FOR PRI NTER

*| LCAS&CTL: CS0, @575
P+1 - PRI NTER NOT FOUND
P+2 - "ALL" MODE?

YES, SO PRI NT

NO, PRI NT | N NORMAL MODE?



* %

616
617
618
619
620
621
622
623
624
625
626
626
627
628
629
630
631
631
632
633
633
634

671
672
673
674
675
676
677

700
701
702
703
704
705
706
707
710
711
712
713
714
715

1343

214

1323

I N4O 660
1072

560

33

I NI TS 316
1530

INITC 1
0

404

1214

77

1414

1

1

214

1

0

I NI T10 1670

FLAG 12 (DIG T 10 BI T
FLAG 13 (DIG T 10 BIT

637
638
639

641

643
644
645
645
646
647
648
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670

716
717
720

721
722
723
724
725
726
727
730
731
732
733

734
735
736

737
740

741
742

743
744
745

746
747

750

334
114
127

SPEC-K 460

| T12 263
| TIS 742

22

1014
223
33

I NI T20 1014
177

INIT30 742
43

1614
133
33
I NI T35
1614
107

INIT40 414

?85=1
C=STK
C=C+1
STK=C
G&Ooro

ST=C
GOosuUB

S8=
?87=1

?S81=1
GSuUBC

?55=1
GOosuUB

C=REGN
3) FOR
2) FOR
PT=
234=1
ENTRY
LD
GosUB
LD
GosSUB
GOTO
C=C+C
252=1
GOTO
2S2=1

C=C+C

?80=1
G&Ooro
?80=1

?88=1

UNLEX (
UNLEX (
M

INNTC (

QOPCHK
0

I NI T10 (
I NI T60

ECQLCR
14

625)
625)

702)

715)

DOUBLE W DE
LONER CASE

10
I NI T15 (
SPEC- K

27
PBYTEC

124
PBYTEC
I NI T60 (

PT
INIT20 (

I NI T60 (
I NI T30 (

I NI T60 (
PT
INIT35 (

INIT60 (
I NI T40 (

INIT60 (

732)

757)
737)

757)
741)

757)

746)

757)
750)

757)

102

NO, SO DON' T PRI NT

YES, NORVAL MCDE?

NO, SO DON T PRI NT

GET RETURN ADDR FROM STK
I NCREMENT RETURN ADDRESS
PUT RETURN ADDR TO STACK
INIT COWON PATH

RESTORE STATUS TO C

AND S[ 7: 0]

OUT OF PAPER CHECK

*] LCAS&CTL: CSO, @055
COL OUT NOT DESI RED

EOLL?

YES, PRI NT CHAR OUTPUT
NO, IN COL OUT MODE ?
YES, EXIT COLUWN OUT MODE
*| LPRINTER. PL3, @757
NO, BUFFER EMPTY ?

NO, FORCE OUT PARTIAL LI NE
*| LPRINTER. PL1, @740
GET FLAGS REG STER

SET PONTER TODIG T 10
HELI S CHARACTER SET?
YES, DON T SEND "ESC | "

HP- 82162A AKA " SPECI AL- K"

LOAD LOW 12 BITS OF C W TH
"ESC | " ENTERS HEL|I OS MODE
SEND ESCAPE CHARACTER

*| LPRINTER  PL3, @050
LOAD LOW 12 BITS OF C W TH
124 = ASCI | VERTI CAL BAR
SEND VERTI CAL BAR (|) CHAR
*] LPRINTER  PL3, @050
SEND MODE COMVAND

NUT DOUBLE- W DE?

NO, NUT S| NGLE- W DE

NUT DOUBLE- W DE

HELI OS DOUBLE- W DE MODE?
NO. GO SEND MODE

CHECK FOR LONER CASE

NUT NOT DOUBLE- W DE

HEL| OS DOUBLE- W DE MODE?
YES. GO SEND MODE

NUT LONER CASE?

NO, NUT UPPER CASE
YES, NUT LONER CASE
HELI S LOWER CASE?
NO. GO SEND MODE
CHECK FOR COLUWN OUJT
NUT NOT LOWER CASE
HELI OS LONER CASE?
YES. GO SEND MODE

NUT COLUMN OUT?
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671 751 43 GONC  INIT50 ( 755) NO, CHECK HELI OS SCOM

672 YES, NUT COLUWN OUT

673 752 1414 2S1=1 HELI 08 SCOWP

674 753 1540 RTN C YES, RETURN

675 754 33 GOTO INIT60 ( 757) NO. GO SEND MODE

676 I NI TS0 NOT NUT COLUWN QUT

677 755 1414 2S1=1 HELI 05 SCOMP

678 756 1640 RTN NC NO, RETURN
R S S I S kb S S I I S S S Rk kS S S I S I ke
* |NIT60 - SEND MODE COMMAND *
* *
* USES; C, N, PT, S8 S9, NO ADDI TI ONAL SUB LEVELS *
* |NPUT:  S8=1 FOR COLUMN OUT, ELSE S8=0 *
* PT=10, CHI P 0 ENABLED, HEX MODE *
* OUTPUT: CHI P 0 ENABLED, HEX MODE *
EE IR Ik S Sk S S O Sk I I S Ik S R R S R R S kS S I I Sk kS I R S

687 ENTRY | NI T60

688 757 INIT60 334 PT= 10 SEND MODE COMVAND

689 760 1670 C=REGN 14 GET FLAGS REG STER

690 761 460 LDl LOAD LON 12 BITS OF C W TH

691 762 330 CON @30 @30 = SET FLAGS 7,6,4,3

692 763 1730 CST EX ST=EL/ | D/ EB/ RJ

693 764 742 C=C+C PT DOUBLE- W DE_MODE?

694 765 23 GONC  INIT70 ( 767) NO_ CHECK LOWER CASE

695 766 1010 S2= 1 YES, SET DWM

696 767 INIT70 742 C=C+C PT LOVER CASE?

697 770 23 GONC  INIT80 ( 772) NO_ CHECK COLUMN OUT

698 771 1610 SO= 1 YES, SET LCA

699 772 INIT8O 414 2S8=1 COLUWN OUT?

700 773 543 GONC  PBYTCS (1047) NO, WRI TE STATUS 2ND BYTE

701 774 1410 S1= 1 YES, SET SCOM

702 775 523 GOTO PBYTCS (1047) WRITE PTR STATUS 2ND BYTE
R S S I S kb S S I I S S S Rk kS S S I S I ke
* PRKC - PRINT KEY CODE *
* *
* USES: ALM, C, N, S3, PT, AND 1 ADDI TI ONAL SUBROUTI NE LEVEL *
* *
* |NPUT:  S[7:0]= KEY CODE, Al M= CHARACTER COUNTER *
* OUTPUT: "RC' OR "-RC' TO PRINTER (R=ROW, C=COL#) *
* Al M =Al M +NUVBER OF CHARS SENT TO PRI NTER *
* ASSUMES: HEX MODE, CHI P 0 ENABLED, S9=PRI NTER | NTERFACE ERROR FLAG *
R I S I I S kb S S I S S R Rk S R kS I

713 ENTRY PRKC20

714 ENTRY PRKC

715 776 PRKC 14 2S3=1 SHI FTED?

716 777 73 GONC  PRKCLO (1006) NO, LEAVE S3 SET TO 1

717 1000 4 3= 0 YES, CLEAR S3 TO ZERO

718 1001 460 LD LOAD LOW 12 BITS OF C W TH

719 1002 55 CON @5 @5 = ASCI1 DASH ("-")

720 1003 1 GOSUB CPBYTE SEND DASH TO PRI NTER

720 1004 0 *| LPRINTER.  PL3, @030
* CAN T USE PRTMSG HERE BECAUSE NOT ENOUGH SUBROUTI NE LEVELS

722 1005 572 A=A+l M COUNT ONE CHARACTER

723 1006 PRKCLO 572 A=A+l M COUNT ONE CHARACTER

724 1007 572 A=A+l M COUNT ONE CHARACTER

725 1010 1630 C=ST C[1:0] = KEY CODE

726 1011 1434 PT= 1 PO NT TO KEY CODE COLUWN

727 1012 320 LC 3 CHANGE COLUMN TO 3

728 1013 1 GOSUB PRKC20 | NCREVENT & SEND ROW

728 1014 0 *| LPRINTER  PL3, @027
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729 1015 1374 RCR 13 "3" TO d XS]

730 1016 1630 C=ST C[1:0] = KEY CODE
731 1017 1474 RCR 1 ROW TO d S]

732 1020 1176 C=C-1 S DECREMENT ROW NUMBER
733 1021 1176 C=C-1 S DECREMENT ROW NUMBER
734 1022 1176 C=C-1 S DECREMENT ROW NUMBER
735 1023 1176 C=C-1 S "ENTER' ROWP

736 1024 33 GONC  PRKC20 (1027) NO, | NCREMENT COLUWN
737 1025 1342 ? CHO PT KEY# FOR "ENTER'?
738 1026 27 GOC  CPBYTE (1030) NOT "ENTER'

739 1027 PRKC20 1042 C=C+1 PT | NCREMENT ROW OR COLUWN

*

* PRKC FALLS | NTO CPBYTE HERE!'!'I I

EE R R R I R R I R R I R R R I R R I R I R I R I R R I R R R R I O

PBYTEC - SEND A CONTROL BYTE TO THE PRI NTER

*

*
*

* *
* INPUT:  ([1:0] = BYTE TO BE SENT TO THE PRI NTER *
* AND S9 = ERROR FLAG *
* USES: N, NO PT, S9 FOR ERRORS, NO ADDI TI ONAL SUB LEVELS *
* | F S9=1 THEN DOES AN | MVEDI ATE RETURN. *
* WAI TS UP TO 1 SECOND FOR THE PRI NTER TO BE NOT BUSY. *
* ON A TIMEOUT, SETS S9 AND RETURNS. *
* *
* PBYTDU - PRINT A BYTE OF DATA UNCONDI TI ONALLY. SAME AS PBYTEC *
* EXCEPT CLEARS BIT 7 OF THE DATA FRAME BEFORE SENDI NG *
* IT TO THE PRI NTER *
* *
* CPBYTE - CONDI TI ONALLY PRINT BYTE. LOOKS AT FLAG 55 BEFORE DROPPI NG *
* INTO PBYTEC. | F FLAG 55 |'S CLEAR, THEN DCES AN | MVEDI ATE ~ *
* RETURN W THOUT SENDI NG ANYTHI NG TO THE PRINTER.  USED FOR  *
* COUNTI NG CHARACTERS TO SEE WHETHER THEY WLL FIT ON A LINE *
* FLAG 55 | S THE PRI NTER EXI STENCE FLAG WH CH |'S NORMALLY  *
* ON ALL THE TIME WHEN THE PRI NTER |'S PLUGGED I N. *
* *
kkkkhkkhkhkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkhkhhkhkhkhkhkkkhkhkhkhkhkhkhkkkhkhk ) kikikkkkhkhk kikikikkkkkkikikik*%x

764 ENTRY PBYTEC

765 ENTRY PBYTDU

766 ENTRY CPBYTE

767 1030 CPBYTE 160 N=C SAVE C REG STER TO N

768 1031 106 C=0 X CLEAR (] 2: 0]

769 1032 1160 DADD=C ENABLE CHI P 0

770 1033 1670 C=REGN 14 GET FLAGS REG STER

771 1034 1730 CST EX ST=FLAGS 48-55

772 1035 1614 ?2S0=1 IS FLAG 55 SET?

773 1036 47 GOC  CPBYTL (1042) YES, SEND BYTE TO PRI NTER

774 1037 1730 CST EX NO, DON' T PRI NT

775 1040 PBYTO1 260 C=N RESTORE C REG STER

776 1041 1740 RTN RETURN W THOUT PRI NTI NG

777 1042 CPBYT1 1730 CST EX RESTORE STATUS REG

778 1043 260 C=N RESTORE C REG STER

779 1044 43 GOTO  PBYTEC (1050) PRINT CONTROL BYTE

780

781 1045 PBYTDU 1730 CST EX EXCHANGE ([ 1: 0], STATUS

782 1046 1204 S7= 0 SUPPRESS 8TH BI T

783 1047 PBYTCS 1730 CST EX RESTORE (] 1: 0], STATUS

784 1050 PBYTEC 1114 259=1 ANY ERROR SO FAR?

785 1051 1540 RTN C YES, RETURN | MVEDI ATELY

786 1052 160 N=C SAVE C IN N

787 1053 1374 RCR 13 CHECK IF IT IS A CVD BYTE

788 1054 766 C=C+C XS M5B SET ?



*
*
*
*
*
*
*
*
*
*

*

IR R I R S R O I O O

*

789
790
790
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
808
809
810
811
812

PAD
USES:

1055
1056
1057
1060
1061
1062
1063
1064
1065
1066
1067
1070
1071
1072
1073
1074
1075
1076
1077
1100
1101
1102
11083
1104
1105
1106

I NPUT:
QUTPUT:
ASSUMES

PAD1+A -

824
825
826
827
828
829
830
831
832
833

1107
1110
1111
1112

1113

PMESSG -

USES:

| NPUT:
QUTPUT:
ASSUVES

105

123 GONC  PBYTO5 (1067) NO,_ JUST AN ASC |
644 C=HPIL 6 GET 2ND STATUS BYTE
672 (1 NSERTED BY ASSEMBLER)
603 (1 NSERTED BY ASSEMBLER)
1166 C=CG-1 XS axs] = F
1046 C=C+1 X TALKING TOA T.V. 2
43 GONC  PBYTO5 (1067) NO, PROCESS CMD NORMALLY
460 LD LOAD LOW 12 BITS OF C W TH
40 CON @0 @0 = BLANK TO REPLACE CVD
23 GOTO  PBYT06 (1070) WRI TE DATA CONTROL BI TS
PBYT05 260 C=N RESTORE C FROM N
PBYTO6 144 HPL=CH 1 VRl TE DATA CONTROL BI TS
5 CH @01 ENABLE FI LINE
1200 HPI L=C 2 SEND THE BYTE OUT
106 C=0 X RESET THE COUNTER
PBYT10 354 ORAV? OUTPUT REG STER AVAI LABLE?
77 GOC  PBYT12 (1104) YES, WR TE THE BYTE
0 NOP WAI T
0 NOP WA T
1046 C=C+1 X | NCREVENT COUNTER
1733 GONC  PBYT10 (1074) TRY OUTPUT REG STER AGAI N
PBYT11 1 GOLONG RDFMER READ DATA FRAMVE ERROR
2 *| LCAS&CTL:  CSO, @436
PBYT12 1154 FRNS? FRAVME RCVD NOT AS SENT?
1333 GONC ~ PBYTO1 (1040) NO, RESTORE C & RETURN
1743 GOTO  PBYT11 (1102) YES, |NDI CATE AN ERROR
Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o
SEND PRI NTER A COMVAND TO SKI P THE NUMBER OF CHARS IN A[X] *
*
X, N S9 *
*
Al X] = NUMBER OF PADS DESI RED (0- 23) *
NOTHI NG *
HEX MODE, S9=PRI NTER | NTERFACE ERROR FLAG *
*
ADDS ONE TO Al X] AND DROPS | NTO PAD *
kkkkhkkhkhkhkkhkkhkhkhkhkhkhkhkkhkkhkhkhkhkhkhkhkhkkhkhhhhkhkhkhkhkhhhkhkhkhkhkkkhkkhkhk khkhkkikkkkkkhk kikikkikkkkkkikikik*%x
ENTRY PBYA+C
ENTRY PAD
ENTRY PADL+A
PADL+A 546 A=A+l X ADD 1 MORE BLANK
PAD 460 LD 160 TO 183 SKI PS
240 CON @40 0 TO 23 CHARACTERS
PBYA+C 1006 C=A+C X C=160+CONTENTS OF A
LEGAL (CLEAR THE CARRY FLAG)
1353 GOTO  PBYTEC (1050) PRI NT CONTROL BYTE
kkkkhkkhkhkhkkhkkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkkkkhkhkhkhkikikkkkkik ) kikikkikkkkkkikikik*%x
PR‘I’6 - PRI N'I' ,\ESSA(E R S I I I S kR R I I
Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o
PRI NT A MESSAGE *
A, C G N S8 AND 1 ADDI TI ONAL SUBROUTI NE LEVEL *
*
CONTENTS OF LCD REG STERS *
ONE LI NE TO PRI NTER *
S8=1 ON ENTRY, RETURNS S8=1 ON EXIT. *
ASSUVES ADDRESS OF MBGL10 | N MAI NFRAME | S *
*

* % ok k kX ¥

ON THE TOP OF THE SUBROUTI NE STACK ON ENTRY



*

* TI MER ROM JUWPS | NTO HERE TO

*

848
849
850
851
852
853
854
855
856
857
858
859
859
860
861
861
862
863

866
866
867
867
868
868
869
870
871
872
873
874
875
876
877
878
878
879

RETURNS WTH A GOLONG TO MSGL10 ON EXIT

ER R R R R R R R R I I R I I R R I R R R I R R R R R I R I O

1114 PMESSG 1534
1115 2
1116 1114
1117 23
1120 542
1121 PMSGLO 202
1122 1634
1123 1630
1124 130
1125 40
1126 1
1127 0
1130 123
1131 1
1132 0
1133 53

1134 TMRMSG 1
1135 0
1136 1
1137 0
1140 PMSGL5 1
1141 0
1142 PMSGl16 1104
1143 1534
1144 1302
1145 23
1146 1110
1147 PMSG20 1634
1150 230
1151 1530
1152 410
1153 1
1154 2

ENTRY PMESSG

PT= 12
A=0 PT
?89=1

GONC  PMSGLO (1121)
A=A+1 PT

B=A PT
PT= 0
C=ST

G=C
SPOPND

GOSUB  FNDPTR

GOTO  PMSGL6 (1142)
GOSUB | AUNB

GOTO  PMSGL5 (1140)
FILLTO @133

GOSUB  PRTLCD

GOSUB  EOLL

GOSUB  UNL

s9= 0

PT= 12

? B#0 PT

GONC  PMBG20 (1147)
S9= 1

PT= 0
C=G
ST=C
S8= 1

GOLONG MsGL10
EJECT

SAVE S9 IN Al 12]

CLEAR Al 12]

IS S9 SET TO 1 ?

NO, DON T CHANGE Al 12]
YES, A[12] = 1

COPY S9 TO B[ 12]

SAVE S[7:0] IN G

RETRI EVE STATUS FLAGS
STORE STATUS FLAGS TO G
SAVE A SUBROUTI NE LEVEL
LOOK FOR THE PRI NTER

*| LCAS&CTL: CS0, @575
P+1 - PRI NTER NOT FOUND
P+2 - INIT AUTO PRT FCNS
*| LPRINTER. PL3, @666
P+1 - DON T PRI NT

P+2 - PRINT

DI SPLAY | TS ALARMS

PRINT WHAT' S I N DI SPLAY
*| LPRINTER  PL2, @671
SEND EQLL

*| LPRINTER  PL1, @756
SEND UNLI STEN COVMAND

*] LCAS&CTL: CSO, @257
RESTORE S9 FROM B[ 12]
PONT TODIG T 12

I'S B[12] NO\- ZERO ?

NO, B[12] IS ZERO, S9=0
YES, SET S9 TO 1

RESTORE S[ 7: 0] FROM G
GET STATUS FLAGS FROM G
RETURN STATUS FLAGS TO ST
RETURN S8=1

DELAY FOR VI EW NG MESSAGE
*MAl NFRAME:  CN7, @206

106

*



*

107

EIE IR R I R I I R I R R R I R I R R R R R S R R R R R I R R S I R R O R S R I

* PRFLAG -

*

885
886
887
888
889
890
891
892
893
893
894
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
912
913
914
915
916
917
918
919
920
920
921
921
922
923
924
924
925
925
926
926
927
928
929
930

1155
1156
1157
1160
1161
1162
1163

1164
1165
1166
1167
1170
1171
1172
1173
1174
1175
1176
1177
1200
1201
1202
1203
1204
1205
1206
1207
1210
1211
1212
1213
1214
1215
1216
1217
1220
1221
1222
1223
1224
1225
1226
1227
1230
1231
1232
1233
1234
1235
1236
1237
1240
1241

PRI NT FLAGS AND STATUS | NCLUDI NG SI ZE, SI GVA LOCATION, TRIG *
MCODE AND DI SPLAY SETTI NG

EIE IR R I R I I R I R R R I R I R R R R R S R R R R R I R R S I R R O R S R I

PRFLAG

223
7

1
14
6
22
20

1015
123

674

DADD=C
C=REGN

C=A-C
PT=
LC
GOSUB
GOSUB
LDl
GOSUB
GOSUB
GOosUB
CON
CON

C=REGN
RCR

@23

X
13
3
PBI NBD

EQLL
@76
CKANGL
PBYTEC
PRTMSG

@s
@40
13
11

USER FUNCTI ON NAME | S "PRFLAGS". *

(9X%)

T >

INI'T NORVMAL PRT FUNCTI ONS
*| LPRINTER: PL3, @635
PRI NT: LF, STATUS: , LF, SI ZE=
*| LPRINTER:  PL1, @O017

CR
LF
S
T
A
T
U
S
CR
LF
S
I
Y4
E
BLANK

COVPUTE S| ZE Al 2: 0] =TOP
*MAI NFRAMVE:  CN5, (@460
CLEAR ACCUMULATOR

ENABLE CHI P 0

REG STER W ROO ADDRESS
REG STER 00 ADDRESS

SI ZE = TOP- ROO ADDRESS
PONT TOSIGN DIG T
3-DIG T MAX FOR SI ZE

PRINT SIZE IN 3 DIG TS

*| LPRINTER  PL2, @556
PRI NT LI NE LEFT- JUSTI FI ED
*| LPRINTER. PL1, @756
LOAD LON 12 BITS OF C W TH
@76 = SIGVA SIGN

CHECK | F CHAR | S ANGLE SI GN
*| LCAS&CTL: CS3, @521
PRI NT BYTE CONDI TI ONALLY
*| LPRINTER  PL3, @050
PRI NT: LF, SIGVA=, BLANK
*| LPRINTER  PL1, @000
@5 = EQUAL SIGN

@40 = BLANK

COMPUTE S| GVA

LOCATI ON OF Sl GVA REG STER



931
932
933
934
935
935
936
936
937
938
939
940
941
942
943
944
945
946
946
947
947
948
949
950
951
952
953
954
955
956
957
958
959
960
960
961
962
963
964
965
966
967
968
968
969
969
970
971
972
973
974
975
976
977
978
979
980
981
982
982

1242
1243
1244

1245
1246
1247
1250
1251
1252
1253
1254
1255
1256
1257
1260
1261
1262
1263
1264
1265
1266
1267
1270
1271
1272
1273
1274
1275
1276
1277
1300
1301
1302
1303
1304
1305
1306
1307
1310
1311

1312
1313
1314
1315
1316
1317
1320
1321
1322
1323
1324
1325
1326
1327
1330
1331
1332
1333

QUTDSP 256

1670

106

FLGLOP 530
1

0

AC EX
RCR

C=A-C
LEGAL
GOosuUB

GOosuUB

C=REGN
RCR
PT=
C=0
ST=C
S2=
S3=
S7=
C=ST
GOSUB

GOosuUB
C=REGN

C=C+1
?52=1

C=C+1
AC EX
GOosuUB
C=REGN

C=0

C=C+1

X

6

X

PBI NBO
EQLL

14

@34
OUTDSP (1301)
X

OUTDSP (1301)
X

BPROMI'
14

NWONZN

108

SAVE S| GVA ADDRESS TO A[ X]
LOCATI ON OF REG STER 00
SI GVA=S| GVA ADDR - R00 ADDR
(CLEAR THE CARRY FLAG
PRI NT SI GVA REG STER NUMBER
*| LPRINTER  PL2, @555
END OF LI NE LEFT-JUSTI FI ED
*] LPRINTER PL1, @756
CMP DEG RAD GRAD CODE
d 1: 0] =FLAGS 36- 43
PO NT TO FLAGS 36- 39
CLEAR # OF DI G TS FLAGS
MOVE TO STATUS FLAGS
CLEAR ENG MODE FLAG
CLEAR FI X MODE FLAG
FCN TABLE CODE EQUALS
D/ R’ G FLAG VALUES + @00

OUTPUT DEG, RAD, OR GRAD
*| LPRINTER  PL2, @632
END OF LI NE LEFT-JUSTI FI ED
*| LPRINTER. PL1, @756
FIX, SC, ENG?
d 1: 0] =FLAGS 36- 43
MOVE TO STATUS FLAGS
LOAD LOW 12 BITS OF C W TH
FCN TABLE CODE FOR FI X
FI X FLAG SET ?
YES, PRINT "FI X"
FCN TABLE CODE FOR SC
ENG FLAG SET
NO, PRI NT "SCl "
FCN TABLE CODE FOR ENG
MOVE C | NTO A FOR BPROMT
OUTPUT FI X, SCI OR ENG
*] LPRINTER  PL1, @711
GET FLAGS REG STER
d X] =FLAGS 36- 47
DEL ALL FLAGS EXCEPT 36-47
d 0] =FLAGS 36- 39
CLEAR SIGN (# OF DI G TS)
1 DIG T TO SEND TO PRI NTER
(CLEAR THE CARRY FLAG)
FI X N ETC
*| LPRINTER  PL2, @556
PRI NT: LF, LF, FLAGS:
*| LPRINTER  PL1, @000

CR

CR

LF

CwE>CT

STORE FLAGS AND COUNTER
I'S USED AS COUNTER

SAVE FLAGS & COUNTER IN M

PRINT LF, F, SPACE

*| LPRINTER: PL1, @000



983
984
985
986
987
9088
988
989
990
991
992
992
993
994
995
996
997
998
999
1000
1000
1001
1002
1003
1004
1005
1006
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1023
1024
1024

1334
1335
1336
1337
1340
1341
1342
1343
1344
1345
1346
1347
1350
1351
1352
1353
1354
1355
1356
1357
1360
1361
1362
1363
1364
1365
1366
1367
1370
1371
1372
1373
1374
1375
1376
1377
1400
1401
1402
1403
1404
1405
1406

1407
1410
1411
1412

FLGSET

LPCHK

C+C

FI NI SH

1114
1

1
630
246

CM
AC EX
LDl
CON

? A#C
a&C
C=REGN
RCR
C=C+C
LDl
CON
AC EX
C=C+1
? A#C
a&C
ENTRY
GOosuB

GOosuUB

@015
@az
@06
@40

PBI NBO

FLGSET (1357)
PRTVBG

LPCHK (1365)
PRTVBG

@42
@az3
@awos
@24

PECHK

X
a4

X

C+C  (1400)

14
11

@o

X

X

X

FLGLOP (1331)
FI NI SH
LPECHK

NFRPU

109

CR
LF
F
BLANK
GET FLAGS & COUNTER
PRI NT NUMBER OF FLAG
*|LPRINTER PL2, @555
GET FLAGS & COUNTER
|'S FLAG SET?
YES
PRINT " CLEAR'
*|LPRINTER PL1, @000

TWO BLANKS

C

L

E

A

R

CHECK FOR PRI NTER ERRCR

PRI NT "  SET"

*| LPRINTER. PL1, @000
TWO BLANKS

S

E

T

ANY ERRCR ?

YES, PRI NTER ERROR CHECK
*| LPRINTER  PL3, @570
GET FLAGS & COUNTER

SAVE COUNTER I N Al X]

LOAD LOW 12 BI TS OF C W TH
@4=12 DECI MAL FLAG COUNT
HAVE 12 FLAGS PRI NTED?

NOT YET, KEEP PRI NTI NG
YES, REREAD FLAGS TO CATCH
LAST 12 BEING USED AS CNTR
SH FT FLAGS LEFT BY 1

LOAD LOW 12 BI TS OF C W TH
@0=56 DECI MAL TOTAL FLAGS
C READY TO STORE IN M

| NCREMENT COUNT

HAVE WE PRI NTED 56 FLAGS?
NO, LOOP AGAI N

EOLL, CHECK PRI NTER ERRCRS
*| LPRINTER: PLO, @242
NORMAL FCN RTN W PUSH

*MAI NFRAME:  CNO, @360

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

PRKEYS -
I F NONE EXI ST -

*
*
* OTHERW SE
*
*
*

1032
1033
1034
1035
1036

223
31
5
13
22

PRI NTS QUT KEY REASSI GNVENTS
PRI NTS USER KEYS: NONE
PRI NTS USER KEYS

FFFFFFF  KC
+LLLLLLL -KC

Rk b Sk R R R Rk I Sk kO R R R I R Ik R b Rk R R O R Rk o R I R

CON
CON
CON
CON
CON

WHERE FFFFFFF IS FCN NAME *
AND +LLLLLLL I'S USER LBL *
(+ = SUPERSCRI PT SMALL-T) *
KC IS KEY CODE (11 TO 84) *
-KC IS A SH FTED KEY CODE *

XMW



1037
1038
1039
1039
1040
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1058
1059
1060
1061
1061
1062
1062
1063
1064
1065
1066
1067
1068
1069
1070
1070
1071
1071
1072
1072
1073
1074
1075
1076
1077
1078
1078
1079
1080
1081
1082
1083
1084
1084
1085
1086

1420

1421 PRKEYS
1422
1423
1424
1425
1426
1427
1430
1431
1432
1433
1434
1435
1436
1437
1440
1441

1442 KEYLOP
1443 KEYLP1
1444
1445
1446
1447
1450
1451
1452
1453
1454
1455
1456
1457
1460
1461
1462
1463
1464
1465
1466
1467
1470
1471
1472
1473
1474
1475
1476
1477
1500
1501
1502
1503
1504
1505
1506
1507
1510
1511 DOXROM

1

1474
1530

OFrRrORrOoOR

1170
1474
246
546
1404
1

0

14
127
34
1342
47

1

0
103
1

DADD=C
ENTRY
REGN=C
C=REGN
AC EX
GOsuB

? CH#O
GOSuUB
GosuB
C=REGN
c=0
C=C+1
REGN=C
ST=C
?S3=1
GSUBNC
GOosuB
GOSuB
C=REGN
AC EX
A=A+1
S1=
GOosuB
?S3=1

PT=
2 CHO

GOosuB

G&Oro
GOosuB

@0
PRKEYS
| PRT

PRTMSL

@aws

@a25
@z23
@05
@az22
@0

@13
@awos
@aas31
@z23
@72

KEYLP1
9

9

TBI TMP

| NCCNT ( 1520)
EOLL

PVWAI T

ROW0nmo

DORAM  ( 1514)
3

PT
DOXROM ( 1511)
PPROML

| NCCNT ( 1520)
PPXROM

110

P

INIT NORMAL PRTG FUNCTI ONS

*| LPRINTER  PL3, @635

PRI NT "USER KEYS: "

*| LPRINTER PL1, @017
EOLL (CR)

BLANK

n<mXxX ITMnC

CLEAR ACCUMULATOR
ENABLE CHI P 0

SET I NDEX TO 0,0

GET CURRENT | NDEX BACK
SET UP | NDEX FOR TBI TMP
CHECK FOR KEY ASSI GNVENT
*MAI NFRAME: CN11, @601
IS TH' S KEY ASSI GNED?
NO, SKI P PRI NTI NG

YES, FIN SH LAST LI NE
*| LPRINTER: PL1, @756
CHECK PRI NT ERRORS

*| LPRINTER. PLO, @763
GET CURRENT | NDEX
CLEAR NANTI SSA SI GN

SET FOUND ONE BI T

WRI TE CURRENT | NDEX

([ 1: 0] =LOG CAL KEY CODE
MOVE KEY CODE TO STATUS
IS TH'S A SH FTED KEY?
NO, PRI NT A BLANK

*| LPRINTER. PL1, @715
YES, PRI NT KEY CODE

*| LPRINTER: PL3, @776
PRI NT A BLANK

*| LPRINTER: PL1, @715
GET CURRENT | NDEX

C[ 1: 0] =LCG CAL KEY CODE
Al 1: 0] =LOd CAL KEY CODE
Al 1: 0] =KEY CCDE + 1

GET KEY CODE OR ADDR
GET KEY CODE

* MAI NFRAME: CN10, @600
RAMP

YES, CALL PLBLO ROUTI NE
NO, TRY XROM FUNCTI ON
IS 1T AN XROM FUNCTI ON?
YES, CALL PPXROM ROUTI NE
NO, MAI NFRAME FUNCTI ON
*| LPRINTER. PL2, @632
PROCESS NEXT KEY CODE

~ NOVAS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



1126
1127
1127

1512
1513

1514
1515
1516
1517

1520
1521
1522
1523
1524
1525
1526
1527
1530
1531
1532
1533
1534
1535
1536
1537
1540
1541
1542
1543
1544
1545
1546
1547
1550
1551
1552
1553
1554
1555
1556
1557
1560
1561
1562
1563
1564

DORAM

I NCCNT

I NCCCL

KEYLNK

DONKEY

53 GOTO

416 A=C
504 S6=
1 GOsuB

ENTRY
116 C=0
1160 DADD=C
1434 PT=
1020 LC
1434 PT=
242 AC EX
1170 C=REGN
1002 C=A+C
1123 GONC
1066 C=C+1
1150 REGN=C
766 C=C+C
766 C=C+C
133 GONC
742 C=C+C
742 C=C+C

1366 ? C#O
63 GONC
1170 C=REGN

1042 C=C+1

1 GOLONG

| NCCNT ( 1520)

0
PLBLO

I NCCNT

1
8
1
PT
9

PT

KEYLOP (1442)
XS

9

XS

XS

KEYLNK (1550)
PT

PT
I NCOOL (1543)
XS

KEYLNK (1550)
9

XS

PT

9

PT

KEYLP1

9

S

DONKEY ( 1563)
PRTMSG

FI NI SH

111

*| LPRINTER: PL2, @716
PROCESS NEXT KEY CODE

ADDRESS TO A[ 3: 0]

SAY RAM

PRT LBL WO CHAR COUNT I N
*| LPRINTER  PL2, @377

CLEAR ACCUMULATOR
ENABLE CHI P 0

PO NT TO LOAEST BYTE
ADD 8 TO ROW

PO NT TO LOAEST BYTE

Al 1] =8

GET | NDEX BACK

SHI FTED YET?

YES, DO SHI FTED

NO, | NCREMENT COLUWN
WRI TE CURRENT | NDEX
DOUBLE COLUMN NUVBER
DOUBLE COLUMN AGAI N

COL WAS THREE OR LESS
DOUBLE ROW NUVBER
DOUBLE ROW AGAI N

ROW WAS 4 OR MORE

I'S TH'S COLUWN 47

YES, COLUMN=4

GET | NDEX BACK

RESET COLUWN

| NC ROW NUVBER

PUT | NDEX AWAY

ROW LARGER THAN 7 ?

NO, CHK FOR KEY ASSI GNVENT
*| LPRINTER  PL3, @443
GET | NDEX BACK

FIND ANY ASSI GNVENTS ?
YES, CHK ERRORS & RETURN
NO, PRI NT " NONE"
*|LPRINTER  PL1, @000

mzZz02Z

CHK PTR ERRORS & RETURN
*| LPRINTER:  PL3, @407

ER R R R R R R R R R I R I R I I R R I R R R I I I R R R R I R I O

EE IR R R R S R I O R I O

PRT18 - -

97 PRTX

R R R R S I R I O R I O

Rk b R Rk I kO O R R R b R Rk R O O I IR I S S bk o

PRI NT X- REG STER, NO DI SPLAY

EIE R R I I R S R I R I R R I R R R R R S R R R R I O S I R R R R S R I

* PRX -

1133
1134
1135
1136
1137
1138
1138
1139
1139

1565
1566
1567
1570
1571
1572
1573

PRX

ENTRY
ENTRY
230 CON
22 CON
20 CON
1 GOsuB
0
1 GOsuB
0

PRX10
PRX
@30
@2
@0
| PRT

PRXSUB

*

00X

INI'T NORVAL PRTG FUNCTI ONS
*| LPRINTER: PL3, @635
PRINT X W3 STARS & EQLR
*| LPRINTER:  PL3, @052
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1140 1574 PRX10 1 GOSUB PECHK PRI NTER ERROR CHECK
1140 1575 0 *| LPRINTER:  PL3, @570

* CANNOT SI MPLY RETURN HERE BECAUSE 1) PRXSUB CALL USES UP ALL FOUR
* SUBROUTI NE LEVELS; NFRPU |'S NO LONGER ON THE STACK, AND 2) CARD
* READER ROM LOG C FOR THE 7PRX FUNCTI ON DOES A GOSUB TO PRX
* (VIA PRT18) AND DOES NOT WANT PRX TO RETURN TO I T.

1145 1576 1 GOLONG NFRPU NORMAL FCN RTN W PUSH

1145 1577 2 *MAI NFRAME:  CNO, @360
*
EOR R IR I I I R R I I R R R S I R R R R R I I R R R R I I I R R R R R I I I I R R I I I I
* GLINE# - GET LINE NUVBER *
* *
* CALCULATES LI NE NUMBER (BI NARY) |F THE LI NE NUVBER = FFF, *
* OTHERW SE RETURNS EXI STI NG LI NE NUVBER *
* GENERATES ERROR MESSAGE FOR PRI VATE PROGRAM & DOESN T RETURN *
* *
* USES: A B[3:0], C M N P, Q S[8:0], 3 SUB LEVELS *
* NPUT:  CURRENT PRIVACY FLAG (SI2) FOR VALID LINE#, R12=DES|RED PC *
* OUTPUT: A[X]= C[X] = LI NE NUVBER (Bl NARY) *
* ASSUMES: NOTHI NG *
EE R IR R I R b b S b I b b R R b b b I R R R R b R I b b I S R O

1159 ENTRY GLI NE#

1160 1600 GLINE# 1 GOSUB LI NNUM GET LI NE NUMBER

1160 1601 0 *MAI NFRAME: CN10, @213

1161 1602 1346 ? CHO X LI NE NUVBER= 0?

1162 1603 27 GOC  GLIN20 (1605) NO, NON ZERO

1163 1604 1046 C=C+1 X YES, INC TO 1
**C= REG 15 ON EXIT FROM LINNUM ! [1111IEtTTtntl

1165 1605 GLIN20 1750 REGN=C 15 STORE NEW LI NE NUMBER

1166 1606 406 A=C X LI NE NUMBER TO "A"

1167 1607 1514 ?S12=1 PRI VATE?

1168 1610 1 GOLC ERRPR YES, ERROR, DI SP "PRI VATE"

1168 1611 3 *MAI NFRAME:  CN8, @604

1169 1612 1740 RTN END OF GET LI NE NUVBER
EE R b b b b I I S I I I S I I R I I R R R I R I I R I I I I I I b I I I R I
* OOPMBG - PUT UP "PRINTER ERR' MESSAGE | N LCD *
* *
* USES: [ 6:0] AND 1 ADDI TI ONAL SUBROUTI NE LEVEL *
* |NPUT:  NOTHI NG *
* OQUTPUT: LEAVES CHI P 0 ENABLED AND SSO UP *
* ASSUMES: NOTHI NG *
EE R R R I R b b b b b R R R b b I R R b R R b b I S R O S

1178 ENTRY COPMBG

1179 1613 OOPMSG 1 GOSUB MESSLP LEFT SHI FT | NTO LCD F/ Rl GHT

1179 1614 0 *| LCAS&CTL: CS1, @667

1180 1615 20 CON @0 P

1181 1616 22 CON @2 R

1182 1617 11 CON @1 |

1183 1620 16 CON @6 N

1184 1621 24 CON @4 T

1185 1622 5CON @ E

1186 1623 22 CON @2 R

1187 1624 40 CON @O0 BLANK

1188 1625 5CON @ E

1189 1626 22 CON @2 R

1190 1627 22 CON @2 R

1191 1630 1040 CON @040 BLANK

1192 1631 1 GOSUB ENCPOO ENABLE CH P 0

1192 1632 0 *MAI NFRAME:  CN2, @522

1193 1633 1 GOSUB UNL SEND UNLI STEN COMVAND



*
*
*

*
*
*
*

* 0% % 3k ok ok ok 3k 3k X X * X *
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1193 1634 0 *| LCAS&CTL: CS0, @257
1194 1635 1 GOLONG STMSG- SET MESSACGE FLAG

1194 1636 2 *MAI NFRAME:  CNO, @576
1195

EE R R R R I R R I R R I R R I I R R I R I R I R I R R I R R R R I

*xrxkxEEFERIES  ACK -~ ACCUMULATE X-REG | N PRINTER BUFFER %% %% %k x sk

Rk b Sk R R R Rk I Sk kO R R R I R Ik R b Rk R R O R Rk o R I R

1199 ENTRY  ACX
1200 1637 230 CON @30 X
1201 1640 30N @ C
1202 1641 10N @ A
1203 1642 ACX 1 GOSUB | ACHR I NI T ACCUM CHAR FUNCTI ONS
1203 1643 0 *| LPRINTER PL3, @646
1204 1644 1 GOSUB ACXSUB SEND X- REG STER TO BUFFER
1204 1645 0 *|LPRINTER PL1, @315
1205 1646 1263 GOTO  PRX10 (1574) PRI NTER ERROR CHECK
R S S I Sk kb I I R S I I kS I S S R I S ke S S R I I I
RS R Ik I S O R R I PRTll - AVI E\N IR IR I Ik S S I I R S I
kkkkhkkhkhkhkkhkkhkhkhkhkhkhkhkkhkhkhhkhkhkhkhkhkkhkhhhkhkhkhkhkhkhhhkhkikhkikkkhkhkhk khkhkkikkkkkkhk kikikkikkkkkkikikik*%x
1210 ENTRY PAVI EW
1211 1647 PAVIEW 1 GOSUB CKEN OK TO PRINT ?
1211 1650 0 *| LPRINTER  PL3, @665
1212 1651 1740 RTN P+1 - NO_ RETURN WO PRI NT
1213 1652 1 GOSUB FNDPTR P+2 - YES, SEE |F PTR THERE
1213 1653 0 *| LCAS&CTL:  CSO, @575
1214 1654 53 GOTO PAVWMO (1661) P+l - NO PRI NTER
1215 1655 1 GOSUB INITC P+2 - INIT COVWON PATH
1215 1656 0 *| LPRINTER ~ PL3, @702
1216 1657 1 GOLONG PRA20 PRI NT ALPHA REG STER
1216 1660 2 *| LPRINTER PLO, @236
1217 1661 PAWMO 1304 S13= 0 CLEAR RUNNI NG FLAG
1218 1662 1670 C=REGN 14 GET FLAGS REG STER
1219 1663 1530 ST=C ST=FLAGS 48- 55
1220 1664 1740 RTN SUCCESSFUL RETURN
EIE IR R Ik S I I b I S I I Sk R R Sk kS R Ik S I I Sk Sk I I R I Sk I I
CKEN - CHECK PRI NTER ENABLED | F RUNNI NG OR SI NGLE- STEPPI NG *
*
RETURNS TO. P+1 |F NOT OK TO PRI NT *
P+2 | F OK TO PRI NT *
*
USES: C, ST[7:0], S9, PT, NO ADDI TI ONAL SUBROUTI NE LEVELS *
*
INPUT: CHIP 0 ENABLED, HEX MODE *
*
OUTPUT: | F RTN TO P+2 THEN S9=0, CHI P 0 ENABLED, HEX MODE *
*
EIE IR R Ik S I I b I S I I Sk R R Sk kS R Ik S I I Sk Sk I I R I Sk I I
1235 ENTRY CKEN
1236 1665 CKEN 1670 C=REGN 14 GET STATUS BI TS
1237 1666 1530 ST=C ST=FLAGS 48- 55
1238 1667 1314 ?S13=1 RUNNI NG?
1239 1670 37 GOC  CKENLO (1673) YES, CHECK FLAG 21
1240 1671 114 ?84=1 SINGLE STEPPI NG?
1241 1672 53 GONC ~ CKEN20 (1677) NOPE, DON T CHECK FLAG 21
1242 1673 CKENIO 434 PT= 8 PO NT TO FLAGS 20-23
1243 1674 742 C=C+C PT COPY FLAG 20 TO CARRY
1244 1675 742 C=C+C PT FLAG 21?7 (PRI NTER ENABLED?)

1245 1676 1640 RTN NC NO, RETURN TO P+1
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1246 1677 CKEN20 1104 S9= 0 CLEAR ERROR FLAG

1247 1700 1 GOLONG RTNP+2 RETURN TO P+2 (NOT P+1)
1247 1701 2 *| LCAS&CTL: CSO, @656
1250 FI LLTO @701

1251

1253 1702 KYCKX 1614 ?S0=1 DOES PRI NTER EXI ST ?

1254 1703 63 GONC  KYCKX2 (1711) NO, SKIP PRI NTER CHECKS
1255 1704 144 HPL=CH 1 CONTROL | NTERRUPT REG STER
1256 1705 1005 CH= @01 ENABLE FLAG TEST

1257 1706 1254 SROR? SERVI CE REQUEST RECEI VED ?
1258 1707 1 GOLC PRSVC YES, LET'S LOCK AT PRI NTER
1258 1710 3 *| LPRINTER:  PL3, @213
1259 1711 KYCKX2 1 GOLONG RMCK10 PLUG I N ROM CHK SUBROUTI NE
1259 1712 2 *MAI NFRAME:  CN9, @763
1260 FILLTO @712

WHEN PAUSI NG W TH THE PRI NTER TURNED OFF, THE EXTRA WORD TI MES TO
DI SCOVER THAT THE PRI NTER IS OFF LENGTHEN THE PAUSE BY ABOUT 10%

1263 ENTRY PRT11

1264 ENTRY PRT6

1265 PRT18

1266 1713 CRPRTX 1 GOLONG PRX CR 97 PRTX

1266 1714 2 *| LPRINTER:  PL3, @570
1267 PRT17

1268 1715 CRPSTK 1 GOLONG PRSTK CR 97 PRST

1268 1716 2 *| LPRINTER:  PLO, @342
1269 PRT16

1270 1717 CRPREG 1 GOLONG REGL CR 97 PREG

1270 1720 2 *| LPRINTER: PLO, @444
1271 1721 PRT15 1 GOLONG XPRT15 SST/ BST

1271 1722 2 *| LPRINTER. PL3, @064
1272 1723 PRT14 1 GOLONG ENDALP ENTERI NG EXI TI NG ALPHA MODE
1272 1724 2 *| LPRINTER: PLO, @636
1273 1725 PRT13 1 GOLONG OVERFL D. E.  UNDERFLOW CR OVERFLOW
1273 1726 2 *| LPRINTER:  PL1, @032
1274 1727 PRT12 1 GOLONG PRTCAT PRI NT CATALOG | N TRACE
1274 1730 2 *| LPRINTER: PLO, @645
1275 1731 PRT11 1 GOLONG PAVI EW PRI NT ALPHA REG STER

1275 1732 2 *| LPRINTER: PL3, @647
1276 1733 PRT10 1 GOLONG PVI EW PRI NT X- REG STER

1276 1734 2 *| LPRINTER:  PL1, @265
1277 1735 PRT9 1 GOLONG PADV PAPER ADVANCE

1277 1736 2 *| LPRINTER:  PL3, @115
1278 1737 PRT8 1 GOLONG DATA&R DATA ENTRY STRING & R/' S
1278 1740 2 *| LPRINTER: PL1, @616
1279 1741 PRT7 1 GOLONG PPROVP PRI NT PROVPT

1279 1742 2 *| LPRINTER: PLO, @246
1280 1743 PRT6 1 GOLONG PMESSG PRI NT MESSAGES

1280 1744 2 *| LPRINTER: PL3, @114
1281 1745 PRTS 1 GOLONG DATA&F DATA ENTRY STRI NG & FUNC
1281 1746 2 *| LPRINTER.  PL1, @622
1282 (USED BY NLT040 AND NAME42)
1283 1747 PRT4 1 GOLONG DATAPR KEY SEQUENCE ABORTED

1283 1750 2 *| LPRINTER. PL1, @041
1284 OR PAUSE EXPI RED

1285 OR RAK100 I N CN1

1286 1751 PRT3 GOLONG ALPHCP BEG N TO TYPE ALPHA OPERAND

N~

1286 1752 *| LPRINTER: PL2, @756



1287
1287
1288
1288

1290

1291
1292
1292
1293
1294
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307

1753
1754
1755
1756

1757

1760
1761

1762
1763
1764
1765
1766
1767
1770
1771
1772
1773
1774
1775
1776
1777

ERRORS

PRT2
PRT1

ACRGCX

PBYTCX

PPAUSE
PRUN

WAKEP

POWNOFP
|/ OSVP
DEEPSP
COLDSP
PRTI D

CKSUWP

NN

GOLONG NXI NST
GOLONG PXTR

FI LLTO @757
NOP

ENTRY ACRGCX
GOLONG ACREGC

ENTRY PBYTCX
GOLONG PBYTEC

GOTO  KYCKX (1702)
NOP
NOP

NOP
GOTO  KYCKX (1702)
NOP

NCP
CON @>5
CON @2
CON a4
CON @0
NOP
END
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NXT I NS TO XEQ RUNNI NG PGM
*| LPRINTER:  PL1, @450
PRINT X I N TRACE MODE

*| LPRINTER:  PL3, @O017

SEND C REG TO PRI NTER
*| LPRINTER:  PL1, @316

SEND C[ 1: 0] TO PRI NTER
*| LPRINTER: PL3, @050
ENTRY FROM PAUSE LOCP
MAI' N RUNNI NG LOOP
WAKEUP F/ DEEP SLEEP W O KEY
PONER OFF ENTRY PO NT
|/ O SERVI CE ENTRY PO NT
WAKEUP FROM DEEP SLEEP
COLD START ENTRY PO NT
E

2

L

P
PRI NTER CHECKSUM



SYMBOL TABLE (SCPR4B = | LPRI NTER QUAD 3 = PL3 = ADDRESSES @6000-67777)

ACCHR
ACCHRX
ACCOL
ACRGCX
ACSPCC
ACSPEC
ACX
ADVO1
ADV02
ADV03
ADV04
ADV10
ADV20
ADV30
ADV50
ADVCKC
ADVKEY
AERRDE
BLD10
BLDSPC
C+C
CKEN
CKENLO
CKEN20
CKSUWP
CKTRC1
CKTRCE
COLDSP
CPBYT1
CPBYTE
CRPREG
CRPRTX
CRPSTK
DEEPSP
DONKEY
DORAM
DOXROM
EOLREX
FILLI N
FI LLNP
FI NI SH
FLALOP
FLGSET
GLI N20
GLI NE#
| / OSVP
I ACHR
I ACOL

I AUALL
I AUNA
I AUNB
I N20

I N4O

I N999

I NADV
| NADXP

135
137
161
1760
555
536
1642
402
413
423
424
454
466
470
473
377
367
541
515
506
1400
1665
1673
1677
1777
211
174
1772
1042
1030
1717
1713
1715
1771
1563
1514
1511
126
1

0
1407
1331
1357
1605
1600
1770
646
660
663
662
666
647
674
644
655
12

552

376
422 420 366

405
465
462
455
423 416
373

513
1375

1670
1672

202

1036
1026

1554
1502
1505

63

1406
1345
1603

661
667
651 637
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I NCCNT
I NCCCL
I NI T10
I NI T12
I NI T15
NI T20

——
ww
U1 0O

| T40

—
a1

| T50
| T60
| T70

—
[e0]
o

2Z2Z2Z2ZZ2Z2222

-
O

I NI TSC
I NI TSM
| PRT
KEYLNK
KEYLCP
KEYLP1
KYCKX
KYCKX2
LPCHK
NOPTR
OOPMSG
QUTDSP
PAD
PAD1+A
PADV
PAVI EW
PAVWLO
PBYA+C
PBYTO1
PBYTOS5
PBYTO6
PBYT10
PBYT11
PBYT12
PBYTCS
PBYTCX
PBYTDU
PBYTEC
PEOS
PE10
PE30
PECHK
PECHKJ
PEDI AG
PKEY
PKEY15
PKEY35
PMESSG
PM5GLO
PMSGL5
PMSGL6
PV5G20
POWNOFP
PPAUSE
PPECHK

1520
1543
715
731
732
737
741
746
750
700
755
757
767
772
702
630
631
635
1550
1442
1443
1702
1711
1365
603
1613
1301
1110
1107
115
1647
1661
1112
1040
1067
1070
1074
1102
1104
1047
1762
1045
1050
617
621
623
570
172
573
275
301
334
1114
1121
1140
1142
1147
1767
1764
167

1513
1540
706
634
720
733
736
742
745

751
754
765
770
677

1542
1530

1770
1703
1356

622

1277

1654

1105
1063
1066
1101
1106
1075

775

1113
602
654
577

122

246
277
330

1117
1133
1130
1145

153

1510 1450

657

747

643

1535

1764

1274

1055

773

1044
642

107

151

744 740 735 731

575
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PRBUF
PRFLAG
PRKC
PRKC10
PRKC20
PRKEYS
PRSVC
PRT1
PRT10
PRT11
PRT12
PRT13
PRT14
PRT15
PRT16
PRT17
PRT18
PRT2
PRT3
PRT30
PRT4
PRT40
PRTS
PRTS50
PRT6
PRT60
PRT7

102
1164

776
1006
1027
1421

213
1755
1733
1731

777
1024

311
353
351
343

1646

231
235
233
225
256 240 227 221

270

26

30

36 32
565

673 671
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ENTRY TABLE (SCPR4B = | LPRI NTER QUAD 3 = PL3 = ADDRESSES @6000-67777)

ACCHR
ACCHRX
ACCOL
ACRGCX
ACSPCC
ACSPEC
ACX
ADV50
ADVKEY
BLDSPC
CKEN
CKTRCE
CPBYTE
FI LLI N

135
137
161
1760
555
536
1642
473
367
506
1665
174
1030
1

0
1407
1600

646
660
663
662
666
655
12
1520
700
757
702
630
631
635
1443
1613
1110
1107
115
1647
1112
1762
1045
1050
570

119
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PXTR 17 -
SPEC-K 721 -
XPRT15 64 -

NOVAS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer
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EXTERNAL REFERENCES (SCPR4B = | LPRINTER QUAD 3 = PL3 = ADR @6000-67777)

ABTS10
ABTS10
ACREGC
ACREGC
ACXSUB
ACXSUB
ADV50
ADV50
ADVKEY
ADVKEY
ALPHOP
ALPHOP
BPROMI
BPROMI
CKANGB
CKANGB
CKANGL
CKANGL
CKEN
CKEN
CKTRCE
CKTRCE
CPBYTE
CPBYTE
CX<128
CX<128
DATA&F
DATA&F
DATA&R
DATA&R
DATAPR
DATAPR
DROPST
DROPST
DSPLN+
DSPLN+
ENCPOO
ENCPOO
ENDALP
ENDALP
ECQLCR

475
476
1760
1761
53
54
243
244
250
251
1751
1752
1302
1303
143
144
1230
1231
102
103
17
20
1003
1004

1611
617
620

1563

1564

1211

1212

1644
1645

115
116

161
162

406
407

430
431
441
442

1224
1225
410
411

635
636

506
507

1747
1750

1631
1632

647
650

1647
1650

1247 1264 1451

1250

1265

1452
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FNDPTR 22 105 120 223 573 640 652 663 1126 1652
FNDPTR 23 106 121 224 574 641 653 664 1127 1653

FNSTS 37 345 413 457
FNSTS 40 346 414 460
GCPKC 1477
GCPKC 1500

I ACHR 140 1642
I ACHR 141 1643
I ACOL 164 543
I ACOL 165 544
I AUNB 1131

| AUNB 1132

I NADV 111 124
I NADV 112 125

| NCADA 13
I NCADA 14
I NI T6O 710
I NI T6O 711
INITC 50 1655
INITC 51 1656
INITSM 400
INITSM 401

| PRT 1164 1421 1570
| PRT 1165 1422 1571

LDSSTO 33 175
LDSSTO 34 176
LEFTJ 316 437
LEFTJ 317 440

LPECHK 113 1407
LPECHK 114 1410
MESSL 303 313 432
MESSL 304 314 433
MESSLP 1613
MESSLP 1614
M5GL10 1153
M5G110 1154

M5GA 363

M5GA 364

MBGNL 365

NFRPU 1411 1576
NFRPU 1412 1577
NLTO40 360
NLTO40 361

NXI NST 1753

NXI NST 1754
OOPCHK 655 702
OOPCHK 656 703
OOPMSG 236 600
OoOPMSG 237 601
OVERFL 1725

OVERFL 1726
PAD 6
PAD 7
PADV 1735
PADV 1736

PAVI EW 1731



PAVI EW
PBI NBO
PBI NBO
PBI NBD
PBI NBD
PBLANK
PBLANK
PBYTDU
PBYTDU
PBYTEC
PBYTEC
PECHK
PECHK
Pl LERR
Pl LERR
PLBLO
PLBLO
PLEREX
PLEREX
PMESSG
PVESSG
PPROML
PPROML
PPROVP
PPROVP
PPXROM
PPXROM
PR15RT
PR15RT
PRA20
PRA20
PRBUF
PRBUF
PRKC
PRKC
PRKC20
PRKC20
PRSTK
PRSTK
PRSTKX
PRSTKX
PRSVC
PRSVC
PRTS0
PRT50
PRTCAT
PRTCAT
PRTLCD
PRTLCD
PRTMSG
PRTMSG
PRTMSL
PRTMSL
PRX
PRX
PRXSUB
PRXSUB
PVI EW
PVI EW
PWAI T

1732
1245
1246

1341
1342
1312
1313
1470
1471

471
472
1366
1367

1506
1507

424

425
1423
1424

723
724
1574
1575

727 1232 1762
730 1233 1763

1234 1314 1332 1346 1357 1555

1235

1315

1333

1347

1360

1556
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PWAI T
PXTR
PXTR
RDFMER
RDFMER
REGL
REGL
RMCK10
RMCK10
RPECHK
RPECHK
RTNP+2
RTNP+2
SPEC- K
SPEC- K
STVBGF
STNVBGF
TBI TMP
TBI TMP
UNL
UNL
UNLRSF
UNLRSF
XPRT15
XPRT15

End of VASM assenbly

42
43
354
355
1721
1722

1711
1712

1700
1701

263
264
473
474

625
626
571
572

1140
1141

1633
1634
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