VASM ROM ASSEMBLY REV. 6/81A
OPTIONS: L C S

* HP41C MAI NFRAME M CROCODE ADDRESSES @- 1777
*

4 FILE CNOB

5 ENTRY ALPDEF
6 ENTRY END2

7 ENTRY END3

8 ENTRY CLCTMG
9 ENTRY QUTCAT
10 ENTRY STMSG-
11 ENTRY XAVI EW
12 ENTRY XVI EW
13 ENTRY ADRFCH
14 ENTRY TONSTF
15 ENTRY BCDBI N
16 ENTRY Bl GBRC
17 ENTRY | NTI NT
18 ENTRY COLDST
19 ENTRY DROABY
20 ENTRY DRSY05
21 ENTRY DRSY25
22 ENTRY DRSY51
23 ENTRY ERRNE
24 ENTRY ERROF
25 ENTRY GOTI NT
26 ENTRY GTAI NC
27 ENTRY GTAI 40
28 ENTRY | NCGT2
29 ENTRY MSGDLY
30 ENTRY NFRC
31 ENTRY NFRENT
32 ENTRY NFRFST
33 ENTRY NFRKB
34 ENTRY NFRKB1
35 ENTRY NFRNC
36 ENTRY NFRNI O
37 ENTRY NFRPR
38 ENTRY NFRPU
39 ENTRY NFRSI G
40 ENTRY NFRX
41 ENTRY NFRXY
42 ENTRY ROMO
43 ENTRY RUNNK
44 ENTRY WKUP70
45 ENTRY X<>ROW
46 ENTRY XCUTB1
47 ENTRY XCUTE
48 ENTRY XCUTEB
49 ENTRY XROM

*

51 LEGAL

52 0 1 GOLNC LSWKUP
52 1 2

53 2 1 GOLONG DSWKUP
53 3 2

EE IR kR I R S I I R S I I R R I R R S R I R I

NOVAS

NG MAnuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



L I I N R R N

71
72

100
101
102
103

IN C,

S7 =0
4 ADRFCH 116
5 1160
6 370
7 530
10 1630
11 126
12 1204
13 1730
14 514 ~
15 133
16 214 ~
17 113
20 114 7
21 73
22 1434
23 102
24 1160
25 160
26 70
27 113
30 OVRSTK 256
31 1570
32 74
33 1006
34 160
35 1
36 0
37 316
40 FCHRTN 1214
41 1640
42 1
43 0
44 1204
45 1633

C=0

DADD=C

C=REGN 3

M=C

C=ST

C=0 XS
0

GONC  OVRSTK (
GONC  OVRSTK (

GONC  OVRSTK (
PT= 1
c=0 PT

GOTO  FCHRTN (

C=REGN 13

RCR 3
C=C+A X

N=C

GOSUB CHKADR

C=B

?S57=1

RTN NC

GOsuB  BCDBI N

S7= 0
GOrTO0  OVRSTK (
FILLTO @5

30)
30)
30)

40)

30)

THE FOLLOW NG ROUTI NE TAKES A Bl NARY REG STER
NUMBER FROM STATUS AND RETURNS THAT REG STER
I TS ADDRESS IN N, AND X IN M
| LLEGAL ADDRESSES TO ERROR " NONEXI STENT. "
I'T ALSO HANDLES | NDI RECT ADDRESS. CYCLE TI MES
AVERAGE ABOUT 30 FOR DI RECT AND 60 FOR | NDI RECT
USES: A B, C M N, ACTI VE PO NTER, S9, S8, S7, DADD, + 2 SUB LEVELS
MAY EXIT TO ERRNE
IN: ADDR IN S7: 0 (MAY BE | NDI RECT)
NO PERI PHERAL ENABLED

QUT: C = C(EFFECTI VE ADDR)

N = EFFECTI VE ADDR

DADD = EFFECTI VE ADDR

M = X REG STER CONTENTS

I T SENDS

Rk Ik ok b ok b Rk I R Rk ko S S I R Ik o b b o b R

CETX

X 1S STORED IN M

GET ADDRESS FROM STATUS
CLEAR 9 FROM XS

KILL I NDI RECT FLAG

PUT ORI G NAL STATUS BACK
STACK RCL?

NO

NO

NO

SET TO CLEAR HIGH BITS
CLEAR H GH BI TS

PUT OUT ADDRESS

SAVE ADDRESS IN N

CGET REA STER

DONE

SAVE RELATI VE ADDRESS
SET STATUS REG STER
MOVE REQ TO PCSI TI ON
COWPUTE ADR OF REG

SAVE ADR FOR CALNG ROUTN
CHECK ADR, VAL RTNS IN B

BRI NG RCL VALUE TO C
| NDI RECT

DONE | F NOT | NDI RECT
DO BCD BI'N

CLEAR | NDI RECT FLAG
NEW ADR START OVER

Rk b Sk b ok b Rk Ik bk S Sk O R R S S S I R SRRk b o b b

* THIS ROUTINE | S A SPECI AL "ROW FOR X<>NN

EZE R kR I R S R R R R R R I I kR R R I R

107
108
109
110
110
111

46 X<>ROW 1166
47 1166
50 1

51 0
52 256

CGC1 XS
CGCG1 XS
LEGAL

GOSUB | NCGT2

AC EX

RESTORE BYTE 1



112 53 1530 ST=C

113 54 1374 RCR 13

114 55 130 G=C

115 56 363 GOTO ADRGSB ( 114)
*

117 57 XRON 1 GOLONG RO

117 60 2

118 61 XROMO 1 GOLONG ROMO

118 62 2

119 63 XROM1 1 GOLONG ROML1

119 64 2

120 65 XROM?2 1 GOLONG ROM2

120 66 2

121 67 XROM3 1 GOLONG XGTO

121 70 2

122 71 XROM4 1 GOLONG XXEQ

122 72 2

EZE R R R R O R I R R I R R R I I O R R I R S R S O

* ONE- BYTE STORE AND RECALL FUNCTI ONS ENTER HERE TO
* BE TRANSMOGRAPHI ED | NTO TWO- BYTE FUNCTI ONS

EZE R R R R O R I R R I R R R I I O R R I R S R S O

127 XRONR
128 XRONB

129 73 1142 C=G-1 PT HGHDGT -2
130 74 1142 C=C-1 PT

131 75 1706 C SR X CREATE BYTE TWO
132 76 1712 C SR WPT CREATE BYTE 1
133 77 1120 LC 9

134 100 34 PT= 3

135 101 43 GOTO REGADR ( 105)

Rk b Sk b R Rk Ik Ik Sk Ok kS kS R IR kS b o b I R Rk Ik

* TWO-BYTE RCLS, STGOS, DSP FORMAT ETC COVPRI SE ROW 9
* XROM GETS BYTE TWDO, FETCHES X (IN M, FETCHES

* REG STER NN (I N B), AND LEAVES THE ADDRESS OF NN

* N N FOR ALL DATA RELATED FUNCTIONS (0-11). |IT THEN
* DOES A SI XTEEN- WAY BRANCH TO SORT OUT THE ROW

*

Rk Ik Sk b Sk bk Rk Rk S O S Sk S R I R S Ik S SRk b ko b b

143 102 XROM 1 GOSUB | NCGT2 GET BYTE TWO
143 103 0

144 104 256 AC EX BRI NG BACK TO C
145 105 REGADR 1530 ST=C SAVE BYTE 2

146 106 1374 RCR 13 MOVE TO G PCSI Tl ON
147 107 130 G=C SAVE IN G

148 110 742 C=C+C PT SEP OUT 0-7

149 111 33 GONC ADRGSB ( 114) DO RCL ETC

150 112 742 C=C+C PT SEP OUT DSP & TONE
151 113 467 GOC  TONETC ( 161)

152 114 ADRGSB 1 GOSUB ADRFCH GET X, R\N, AND ADR
152 115 0

153 116 356 BC EX SAVE VALUE | N RNN
154 117 BI GBRC 1534 PT= 12 SET FOR G LOAD

155 120 230 C=G GET BYTE ONE BACK
156 121 34 PT= 3

157 122 1 GOLONG XCUTB1 DO 256- WAY BRANCH
158 123 2

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

* TH'S SECTI ON SORTS OUT | NDI RECT TONE, FI X, ENG AND
* SCI FROM DI RECT. | F I NDI RECT, GOES THROUGH ADDRESS
* FETCH OTHERW SE GOES | MVEDI ATELY TO 256- WAY BRANCH.

IR R Ok R S R R I R R R S Rk I R O I R O O



192
193
194
195
196
196
197
198
199
200
200
201
202
203
204
205
206
207

210
211
212
213
214
215

124 TONSTF 1214
125 1640
126 1204
127 1
130 0
131 1
132 0
133 1530
134 414
135 1640
136 1
137 2
140 ROMBL 1173
141 233
142 1313
143 1303
144 423
145 343
146 333
147 513
150 503
151 1313
152 1073
153 1103
154 1113
155 1123
156 1133
157 1
160 2
161 TONETC 1
162 0
163 1343
164 XROM 416
165 1034
166 1520
167 1426
170 1
171 3
172 1
173 0
174 256
175 416
176 223
177 ROW 1704
200 203
XROWb
201 XRON6 160
202 772
203 560
204 1240
205 63

?57=1
RTN NC
S7=
GOosuB

GOsuB

ST=C
?58=1
RTN NC
GOLONG

FILLTO
[€O] 0]
[cojje
G010
[€O] 0]
[cojje
G010
[€O] 0]
[cojje
G010
[€O] 0]
[cojje
G010
[€O] 0]
[cojje
[coJ o
GOLONG

GOosuB
[cojle

=C
PT=
LC
? A<C
coNe

GOosuB

AC EX
=C

[€O]]0)
CLR ST
[coJ o

N=C
C=C+C
STK=C
SETDEC
[cojle

0
ADRFCH

BCDBI N

XROM 3
XROAL4
TEXT

TONSTF
Bl GBRC

13
DERUN

GTAI NC

XCUTEB
XCUTEB

M

MATH

AN AN AN AN AN AN AN AN AN S S S N
N
N
o

( 117)

( 220)
( 220)

( 213)

I NDI RECT

NO DO BRANCH
CLEAR I NDI RECT BI T
GET REG

CONVERT TO Bl NARY

SAVE BI NARY STATUS
MORE THAN ONE DIG T
256- WAY BRANCH

YES THEN DATA ERROR

ROMBL MJUST BE AT @40

OTHER LOG C MAKES USE OF

THE FACT THAT ROMBL IS IN
THE FI RST 256 WORDS OF CHIP O
AND ON AN EVEN BOUNDARY OF

16 WORDS

ROW 7
ROW 8

ROW 15

SAVE FC IN A

SPLIT OFF DIG T ENTRY

DI G T ENTRY

NOTE - WE GO TO DERUN W TH
THE FC IN A[3:2] AND THE

PTR AT 1.
GET ALPHA OPERAND

MJST GO TO XCUTEB W TH
FC BACK IN C[ 3:2] AND PT=3

FOR | SG DSE COW MESG

PUTS ADDRESS OF NFRX ON STACK



L I I

L I I I B R R

216
217
218
219
219
220
221
221
222
223

206
207
210
211
212
213
214
215
216
217

XROM:

MATH

360
270
416
1

0
370
1

0
1704
360

NC EX
C=REGN 2

A=C

GOSUB  CHK#S

C=REGN 3
GOSUB  CHK#S2

CLR ST
NC EX

(FALL | NTO XCUTEB HERE)

XCUT

I NPUT CONDITIONS: FC IN C 3: 2],

EB -

EXECUTE, PART B

XCUTBL ASSUMES FC I N ([ 13: 12]

230 220 XCUTEB 174
231 221 XCUTBl1 460
232 222 24
233 223 1174
234 224 1460
235 225 120
236 226 674
237 227 740
RSTKB -

USES C X

RCR 4
LDl

CON @4
RCR 9
CXI SA

LC 1
RCR 11
G&oroc

RESET AND DEBOUNCE KEYBOARD

PT=3, ASSUMES NONPROGRAMVABLE

@L2000\ 256 MAI N FCN TABLE

WAI TS 5 M LLI SEC AFTER FI RST SEEI NG KEY RESET BEFCRE
ALLOW NG A SECOND KEY TO BE SENSED.

VAIT LOOP IS 4 WORDS LONG
5 MLLISEC/ 4*155 M CRCSEC = 8

RSTO5 ENTRY PO NT | S FOR DEBOUNCE ONLY

251
252
253
254
255
256
257
258
259
260
261
262
263
264
264
265

267
268
268
269
270
271

230
231
232
233
234
235
236
237
240
241

242
244

245
246
247
250
251

RSTKB

RSTO5
RST10

ERRCF

NFRNC

1710
1714
1767

460

1710
1714
1146
1753
1740

ENTRY RSTKB
ENTRY RSTO05
RST KB

CHK KB

G&C RSTKB
LDl

CON 8

RST KB

CHK KB

CGCG1 X
GONC  RST10
RTN

FILLTO @41
GOSUB ERROR

XDEF M5GOF

GOsuB - OVFL10

NC EX
? PT= 10
G&C XBAD

( 230)

( 235)

( 262)

OVERFLOW TREATED AS ERROR

' ASSUMES CH P 0 ON
FILL X AND Y FROM N AND C

CGET Y, SAVE X
&0 | F X OVERFLOWED



* *

* % ok k F X X

272
272
273
274
275
276
277
278
279
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294

252
253
254
255
256
257
260
261
262
263
264
265
266
267
270
271
272

273
274
275
276
277
300
301

NFRSIG I S
NFRENT | S

298
299
300
301

303
304
304
305

307
308
309
310
311
311
312
313
314
315
316
317
318
319
320

FILL

302
303
304
305

306
307
310
311

312
313

314
315
316
317
320
321
322
323
324
325
326

THRU

1

0
324
77
250
360
356
713
1

FILLY

XBAD
0
256
1670
574
1530
256
1214
1647

YBAD

ERRIGN 514
1463
504
1630
474
1650

603

USED BY SI GVA+,

GOoSUB
? PT=

REGN=C
CN EX
BC EX

GOsuB

AC EX
C=REGN
RCR
ST=C
AC EX
?57=1
GoC
ENTRY
?56=1
GONC
S6=
C=ST
RCR
REGN=C
[€0] 0]

USED BY ENTER.

NFRSI G 1665
674
NFRENT 604
543

NFRKB1 1114
NFRKB 1
0

503

23
0
NFRX
1
0
356
324
323
1670
574
1530
1214
1463
243

@31 - CETS

AT @60 AND THERE ARE

PCTCC -

CON
CON
S11=
(€O 0]

?89=1
GSUBNC

[€0] 0]

FI LLTO
(o] 0]
NOP

GOosuB

BC EX
? PT=
GONC
C=REGN
RCR
ST=C
?S57=1
GONC
(€O 0]

OVFL10

10
YBAD
2

( 264)

FILLXL ( 352)
OVFL10

14
6

FILLY
ERRI GN

( 256)

ERROF
0

( 242)

8
14

NFRC ( 361)

SI GVA-, CLX, AND

@665
@74
0

NFRC ( 361)

RSTKB
NFRC

@11
NFRX

( 361)
( 314)
OVFL10

10
FILLXL ( 352)
14
6

ERRI GN ( 273)
FILLXL ( 352)

& | F Y OVERFLOWED

FILL INY VALUE

GET X OQUT OF STORAGE

PUT X IN 9. GOTO FILL X AND LASTX
STILL NEED TO CONVERT Y TO 9 I F NEG
SAVE Y VALUE WH LE GET FLAGS

GET ERROR AND OVERFLOW FLAGS FOR STATUS
PUT Y BACK I NTO C

OVERFLOW FLAG SET?

IF SO FILL Y AND GO TO FI LLXL

ERROR FLAG SET?

I F NOI' GOTO ERROR: OVERFLOW
TURN OFF ERRCR FLAG

NO PRI NT, LEAVE PUSH ALONE
CLST.

GOSUB PRT1

CLEAR PUSHFLAG

KEY ALREADY RESET?

MJUST BE @312 FOR ROWN 5

' ASSUMES CH P 0 ON
MJUST BE @314 FOR ROW 6

SAVE X IN B

OVERFLOW FLAG?

SPACI NG RI GHT SO THAT NFRPU ENDS UP
NO | NLI NE NOPS

PROGRAM COUNTER TO C

THI'S LI TTLE SUBROUTI NE SI MPLY COPI ES THE ADDRESS OF THE ROM WORD

AFTER THE CALLI NG GOSUB | NTO C AND RETURNS.

IT 1S INTENDED TO

FACI LI TATE THE WRI TI NG OF ROUTI NES I N PLUG- | N ROVB FOR SUCH THI NGS



*
*

AS CALLI NG ANOTHER ROM CHI P OR FOR OTHER ROUTI NES REQUI RI NG
KNOALEDGE OF THE CURRENT ABSOLUTE ADDRESS OF THE ROM

331
332
333
334
335
336
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352

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

381
382
383
384

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
377

400

401
402

PCTOC 660
560
1740

NFRXY

DROPST 170

FI LLXL 370
450
356
350
NFRPR 1665
674

NFRPU 610

NFRC 1140
240
116
1160
1670
1530

NFRFST
540
103
514

510

OrOR

LOWBRT
1354

37
1014

C=STK

STK=C

RTN

FI LLTO

GOsuB

BC EX
? PT=
GONC
C=REGN
RCR
ST=C
?S87=1
GONC
ENTRY
C=REGN
REGN=C
C=0
DADD=C
C=DATA
REGN=C

ENTRY
C=REGN
REGN=C
BC EX
REGN=C
CON
CON
FILLTO

S11=
SETHEX
SEL P
C=0
DADD=C
C=REGN
ST=C

?LLD
GONC
?56=1
coC
S6=
GOsuB

GOosuB

?F13=1

?52=1

@31
OVFL10
10
DROPST

14
6

ERRI GN
DROPST
1
2

FI LLXL
3
4
3
@665

@74
@57

14

LOWBRT
LOWBRT
STOSTO
ANNOUT

| CSERV

( 344)

( 273)

( 400)
( 400)

( 404)

' ASSUMES CH P 0 ON

SAVE X IN B
| F NO OVERFLOW GO DROP STACK

OVERFLOW FLAG?
| F NOT SET GO CHECK ERRCR FLAG

GET zZ
PUT INTO Y

GET T
PUT | NTO Z

GET ALD X

FI LL LASTX

GET NEW X FROM B
FILL X

GOSUB PRT1

@60 |'S PUT ON THE STACK
AT RUNNK - NFRPU MJST BE
AT @60

SET PUSH

RE- ENABLE CHI P O

TEST LOW BATTERY

LONBAT?

YES

SET LOWBAT

STORE STATUS SET 0

TURN ON BAT ANNUNCI ATOR

LOW BATTERY LOG C RETURN TO MAI N FLOW
DOES A PERI PHERAL WANT

SERVI CE?

YES
| OFLAG?



L I I B I

385 4083 33 GONC NFRNI O ( 406) NO

386 404 | OSERV 1 GOSUB | ORUN YES

386 405 0

388 NFRNI O NORMAL FUNCTI ON RETURN, NO I/ 0O
389 406 1314 ?S13=1 RUNNI NG?

390 407 633 GONC DRWBYL ( 472) NO

391 'l CHECK SSTFLAG HERE?
393 ENTRY RUNI NG NULLS RE- ENTER HERE
394 RUNI NG RUNNI NG

395 410 1714 CHK KB

396 411 243 GONC RUNNK ( 435)

397 412 1040 C=KEYS

398 413 74 RCR 3

399 414 126 C=0 XS

400 415 406 A=C X KEYCCDE TO A X

401 416 460 LDI

402 417 30 CON 24 H18=CFF KEY

403 420 1546 ? A#C X

404 421 1 GOLNC OFF

404 422 2

405 423 460 LDI

406 424 207 CON 135 H87=R/' S KEY

407 425 1546 ? A#C X

408 426 57 GOC | G\NKEY ( 433) NOT RUNSTOP

409 427 1 GOSUB RSTSEQ STOP THE PROGRAM
409 430 0

410 431 1 GOLONG NFRKB

410 432 2

412 433 |1 GNKEY 1710 RST KB TRY TO RESET KEYBOARD
413 434 1714 CHK KB

415 RUNNK RUNNI NG NO KEY HI' T
416 435 134 PT= 4 PUT NFRPU ON THE
417 436 132 C=0 M SUBROUTI NE STACK
418 437 1720 LC 15 HERE

419 440 560 STK=C NFRPU ASSUMED = @60

NXTBYT - NEXT BYTE

- I NCREMENTS PGMCTR | N PLACE

- PLACES BYTE PO NTED TO BY NEW VALUE OF PGMCTR I N ([ 13: 12]

- FOR RAM ONLY, S8=1 | F BYTE NUM = 0 OTHERW SE S8=0.
IF S8=0 THEN ([ 11: 10] CONTAI NS THE NEXT BYTE | N PROGRAM MEMORY.

- FOR ROM S8 IS LEFT UNDEFI NED, AND ONLY THE FI RST BYTE | S
BROUGHT | NTO C.

- ASSUMES CH P 0 SELECTED AND PT=3, LEAVES PT=3, USES C

430 441 1470 C=REGN 12 PGVCTR TO ( 3: 0]

431 442 314 ?S10=1 ROVFLAG?

432 443 227 G&CC NEXROM ( 465) YES

433 444 404 S8= 0

434 445 1142 C=CG-1 PT DECREMENT BYTE NUVBER

435 446 107 GOC NXTBT1 ( 456) BYTE 6 DESI RED

436 447 1450 REGN=C 12 REPLACE PGVCTR

437 450 1160 DADD=C TURN ON THE RI GAT SLEEPER CHI P
438 451 174 RCR 4 BYTE NUMBER TO C. S

439 452 460 LDI

440 453 24 CON @4 TBLGBR\ 16=@500\ 16



*

* % ok 3k Ok *

441
442

444
445
446
447
448
449
450

452
453
454
455
456

458

454
455

456
457
460
461
462
463
464

465
466
467
470
471

NXTBT1

374
740

620
1146
1450

NEXROM 1056

1450
674
1460
353

472 DRWSYL 463

STOSTO -
ENTRY REQUI REMENTS: CHI P O ENABLED, STATUS SET O I N STATUS BITS
DESTROYS C (LEAVES A COPY OF REG 14 IN Q

465
466
467
468
469
470

473
474
475
476

477

500
501
502
503
504
505
506
507
510
511
512
513
514
515
516
517
520
521
522
523
524
525
526

527
530

STORE STATUS

STOSTO

TBLGBR

GBYTR5

GBYTR4

GBYTR3

GBYTR2

GBYTR1L

GBYTRO

NXROML
NXBEND

1670
1630
1650
1740

0000

RCR 10
Gorec

LC
C=C1
REGN=C
PT=
DADD=C
C=DATA
GOTO  NXBEND (

WER X o

Cc=C+1

REGNEC 12

RCR 11

CXI SA

GOTO  NXROML (

GOTO  DROWBY (

SET 0 BACK TO REG 14

ENTRY STCOSTO

C=REGN 14
C=ST

REGN=C 14

RTN

FILLTO @77
NOP

GOT0  GBYTRO

&Oro  GBYTRL
OTO0  G&BYTR2
GOTO0  GBYTRS3
GOTo0 GBYTR4
C=DATA

GOTO  NXBEND (
C=DATA

GOTO  NXBEND (
C=DATA

GOTO  NXBEND (
C=DATA

GOTO  NXBEND (
C=DATA

RCR 4

GOTO  NXBEND (
C=DATA

S8= 1

?80=1

527)

52)
540)

524)
521)
516)
513)
510)

527)

527)

527)

527)

527)

533)

DESI RED BYTE | S BYTE #6

| NCREMENT PGMCTR
PUT PGMCTR BACK

NEW BYTE TO C. X

TABLE FOR GET BYTE ROTATE
MUST BE ON 16- BYTE WORD BOUNDARY
NEW BYTE NUM = 0O

NOTE NO BYTE 6 THI S PATH

END OF NEXT BYTE
I'S A PRI NTER CONNECTED?
NO



* % % Sk kX F %

500
501
502
503
504

531
532
NOPRT

XCUTE - EXECUTE
DECODES AND SENDS TO EXECUTI ON THE BYTE FOUND | N

g 13:12].

NEXT BYTE.
ON | NPUT: HEXMODE, PTR P = 3, STATUS SET O UP AND VALID
SELECTS RAM CH P 0.

513
514
515
516
517
518
519

533 XCUTE
534

535
536
537

1655 CON

674 CON
ENTRY

460 LDI
6 CON

1160 DADD=C

374 RCR

740 GOTOC
EJECT

@655

@74
NOPRT

@~06

10

10

I N TRACE MODE, PRI NT
NEXT | NSTRUCTI ON

GOSUB PRT2

FOR THE PRI NTER

| F S8=0 THEN ([ 11:10] CONTAI NS THE

ROMBL\ 16
ROMBL MJUST BE IN 1ST 256 BYTES OF ROM
SELECT RAM 0O

NOVAS

NG MAnuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



* o

* *

DROWBY -

522 540 DROWSY 1110
523 541 DRSY05 1
523 542 0
524 543 214
525 544 177
526 545 14
527 546 43
528 547 1
528 550 0
529 551 123
530 552 DRSY10 1214
531 5583 53
532 554 404
533 555 1
533 556 0
534 557 43
535 560 DRSY20 370
536 561 1
536 562 0
537 DRSY25

SST ( PRGWODE ONLY)

S9=
GOosuB

?55=1
GoC
?83=1
GONC
GOosuB

G010
?S87=1
GONC
S8=
GOosuUB

&Or0
C=REGN
GOsuB

REFRESH DI SPLAY AND TRY TO SLEEP

1
ANNOUT
DRSY25 ( 563)

DRSY10 ( 552)
DFRST8

DRSY25 ( 563)
DRSY20 ( 560)
RRGCUT

DRSY25 ( 563)

3
DSPCRG

KEYBOARD ALREADY RESET
REFRESH ANNUNCI ATCORS

MBGFLG?

YES

PRGVMODE?

NO

DFI LLF WTH SCROLL & NO PROVPT

ALPHAMODE?
NO
SCROLL & NO PROWPT

CGET X
DI SPLAY CONTENTS OF C REG

AND BST ( PRGVWWODE & NORMAL MODE) ENTER

AT DRSY25 TO BYPASS BOTH MAI N LCD UPDATE AND ANNUNCI ATOR

UPDATE.

541
542
543
544
545
546
547
547

549
550
550
551
552

LI GHT

556
557
558
559
559
560
561
562
563
564
565
566
566
567
568
569
570

563 1114
564 77
565 460
566 121
567 DRSY26 1146
570 1773
571 1
572 0
573 DRSY30 104
574 1
575 0
576 1414
577 307

?89=1
[co e
LDl
CON
CGCG1
GONC
GOsuB

4=
GOsuB

?S81=1
coC

SLEEP WAKEUP LOG C

600 LSWKUP 1
601 400
602 1
603 0
604 WKUP10 1714
605 417
606 460
607 10
610 1
611 0
612 1014
613 1717
614 1670

ENTRY
CON
CON
GOosuB

ENTRY
CHK KB
GoC
LDl
CON
GOosuB

?52=1
coC

C=REGN

DRSY30 ( 573)
81
X

DRSY26 ( 567)
RSTKB

0
STOSTO

PAUSLP ( 627)

LSVKUP
@001

@400

PACH11
VKUP10
VKUP20 ( 646)
8

ROMCHK
VKUP10 ( 604)

14

ENTRY CONDI TI ONS ARE THE SAME AS FOR DRSY51

KEYBOARD RESET YET?

YES

DELAY 25 M LLI SEC
FOR DEBOUNCE

CLEAR SSTFLAG

PAUSI NG?
YES

GOSUB DI AGNCSTI C
LEAVES SSO UP

PACH11 GOES TO MEMCHK
PARSE PKSEQ ENTERS HERE

I/ O SERVI CE
NEEDS CHI P 0, SSO, HEX, P SELECTED

| OFLAG?
YES
GO NG TO LI GHT SLEEP NOW

11
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* F

571 615 1074 RCR
572 616 1530 ST=C
573 617 14 ?S3=1
574 ENTRY
575 DRSY50

576

577 620 1 GSUBNC
577 621 0

578 622 140 PONOFF
578 623 0

581 DRSY51

582

583

584

585

586

587 624 1 GOSuUB
587 625 0

588 626 1353 GOTO
PAUSE LOOP

592 627 PAUSLP 1 GOSuUB
592 630 0

593 631 460 LDI
594 632 134 CON
595 633 406 A=C

2
PUT UP SS1
STAYON?
DRSY50
OFF ENTERS HERE W TH
DI SPLAY TURNED OFF
ENLCD NO

THI' S ENTRY USED TO BYPASS
DEFAULT DI SPLAY LC4d C
ENTRY REQ HEX, CH P 0 ON,
S9 SYS WHETHER KB HAS
BEEN RESET, SSO UP,
P SEL.

ANNOUT

DRSY25 ( 563)

PGVAON TURN ON PRGM ANNUNCI ATOR
I NI TI ALl ZE PAUSETI MER

92

X A. X=PAUSETI MER

PAUSETI MER SET EMPI RI CALLY TO MATCH HP67 ON A BENCHVARK PGM
CONSI STI NG OF 100 PSE' S FOLLOVWED BY FI X 9, STOPR.

TH' S TI M NG WAS SUBSEQUENTLY

SEARCH FROM ADDRESSES 6- F DOWN TO 5- F.
.1-.2 SEC LONGER THAN HP- 67’ S.

601 634 PAUS10 1714 CHK KB

602 635 117 GOC
603 636 460 LDI
604 637 14 CON
605 640 1 GOsuB
605 641 0

606 642 646 A=A-1
607 643 1713 GONC
608 644 1 GOLONG
608 645 2

611 646 VWKUP20 1040 C=KEYS
612 ENTRY
613 647 WKUP21 34 PT=
614 650 742 C=C+C
615 651 1 GOLNC
615 652 2

616 653 OFFXFR 1 GOLONG
616 654 2

DEEP SLEEP WAKEUP LOGd C

620 ENTRY
621 655 DSWKUP 1 CON
622 656 400 CON

SCREWED UP BY EXTENDI NG ROVCHK' S
HP-41C S PSE | S NOW
DRC 10/ 20/ 79

'S A KEY DOM?
VKUP20 ( 646) YES

12
RMCKO5

X HAS PAUSE EXP| RED?

PAUS10 ( 634) NO, NOT YET

RUN YEP

VKUP21 ADD FOR ADV 1/0O ON 6/ 15/ 81
3

PT OFF KEY? (OFF KC=18HEX)
PARSE NO

OFF YES

DSVKUP WAKE UP FROM DEEP SLEEP
@001 GOSUB DI AGNOSTI C

@400 CHP 4

12
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ON WAKEUP FROM DEEP SLEEP, THE DI SPLAY MAY BE ElI THER OFF (I N THE
CASE WHERE THE USER OR A PROGRAM TURNED THE CALCULATOR OFF

EXPLI CI TLY) OR ON (I N THE CASE WHERE THE CALCULATCOR VENT FROM

LI GHT SLEEP TO DEEP SLEEP AUTOVATI CALLY).

627 657 1340 DI SOFF GET THE DI SPLAY TO A KNOWN
628 STATE

629 660 1 GOSUB PACHL1 PACH11 GOES TO MEMCHK
629 661 0

630 662 1714 CHK KB DID THE ON KEY WAKE US UP?
631 663 77 GOC VKUP25 ( 672) YES

632 664 460 LDI NO

633 665 12 CON 10

634 666 1 GOSUB ROMCHK

634 667 0

635 670 1014 ?S2=1 | OFLAG?

636 671 1273 GONC DRSY50 ( 620) NOPE - GO BACK TO SLEEP
637 ENTRY WKUP25

638 VKUP25

639 I NI TI ALI ZE STATUS BI TS
640 672 1670 C=REGN 14

641 673 1 GOSUB PACH12 DECOWPI LES & RETURNS WTH R14 I N C,
641 674 0

642 SSO UP(S0-S7=0), C.X=0
643 675 574 RCR 6

644 676 1730 CST EX PUT UP SS3

645 677 1404 S1= 0 CLEAR CATALOG FLAG

646 700 210 S5= 1 SET AUDI O ENABLE FLAG
647 701 504 S6= 0 CLEAR ERROR | GNORE FLAG
648 702 1204 S7= 0 CLEAR QUT- OF- RANGE FLAG
649 703 1730 CST EX

650 704 1074 RCR 2 CLEAR FLAGS 12-23

651 705 106 C=0 X

652 706 574 RCR 6

653 707 1650 REGN=C 14

654 710 1304 S13= 0 CLEAR RUNNI NG FLAG

655 RELEASE ALL |/ O BUFFERS
656 711 1570 C=REGN 13

657 712 356 BC EX CHAI NHEAD TO B. X

658 713 460 LDI

659 714 277 CON 191

660 715 416 A=C CURRENT REG ADDR TO A. X
661 716 WKUP30 546 A=A+1 X

662 717 WKUP40 1446 ? A<B X STl LL BELOW CHAI NHEAD?
663 720 173 GONC  WKUP50 ( 737) NO - DONE.

664 721 246 C=A X

664 722 406

665 723 1160 DADD=C

666 724 70 C=DATA

667 725 1356 ? C#0 W IS TH S REG OCCUPI ED?

668 726 113 GONC  WKUP50 ( 737) NO - DONE.

669 727 1076 C=C+1 S IS I T A KEY REASSI GNVENT?
670 730 1667 GCOC VWKUP30 ( 716) YES

671 731 136 C=0 S NO. MUST BE AN |/ O BUFFER
672 732 1360 DATA=C RELEASE | T

673 733 374 RCR 10 ROTATE SI ZE TO (] 1: 0]

674 734 126 C=0 XS

675 735 506 A=A+C X SKI P OVER BUFFER

676 LEGAL

677 736 1613 GOTO  WKUP40 ( 717)
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679 737 WKUP50 460 LDI

680 740 7 CON 7 DEEP SLEEP

681 741 1160 DADD=C RE- ENABLE CHI P O

682 742 1 GOSUB ROMCHK

682 743 0

683 744 1 GOSUB PKI OAS GOSUB 1/ O AREA PACK SUBR
683 745 0

684 RETURNS WTH CHI P O DI SABLED
685 746 116 C=0 RE- ENABLE CHI P O

686 747 1160 DADD=C

687 750 1 GOSUB RSTKB

687 751 0

* CHECK FOR MASTER CLEAR HERE
* THE PROTOCOL FOR MASTER CLEAR IS TO PRESS AND HOLD THE
* BACKARROW KEY WHI LE S| MULTANEQUSLY HI TTI NG THE ON KEY.

691 752 1714 CHK KB ANOCTHER KEY DOMN?

692 753 113 GONC  WKUP60 ( 764) NO

693 754 460 LDI YES. SEE IF I T I S BKARROW
694 755 303 CON2 12 3 KC FOR BKARROW

695 756 406 A=C X

696 757 1040 C=KEYS

697 760 74 RCR 3

698 761 1434 PT= 1

699 762 1552 ? A#C WPT

700 763 773 GONC  COLDST (1062) NMASTER CLEAR

701 VKUPGO

702 764 1440 DI STOG TURN THE DI SPLAY BACK ON
703 765 WKUP70 1670 C=REGN 14

704 766 674 RCR 11

705 767 1530 ST=C

706 770 1614 ?S0=1 FLAG 117

707 771 1 GOLNC NFRC NO

707 772 2

708 GOTO NFRC TO I NI TI ALI ZE
709 LONBAT BEFORE GO NG TO
710 DROWBY

711 773 1604 SO0= 0 YES. CLEAR FLAG 11

712 774 1630 C=ST

713 775 74 RCR 3

714 776 1650 REGN=C 14

715 ENTRY VWKUP80 FOR CARD READER LQAD&GO
716 777 VWKUP80 1340 DI SOFF TURN OFF DI SPLAY DURI NG BEEP
717 1000 1 GOSUB TONE7X

717 1001 0

718 1002 1440 DI STOG TURN DI SPLAY BACK ON

719 1003 1 GOLONG RUN START RUNNI NG THE USER S PGM
719 1004 2

MEMCHK ( MEMORY CHECK) - CHECK | NTEGRI TY OF ROM AND RAM

MEMCHK PERFORM5 THREE QUI CK TESTS OF RAM AND ROM | N AN
EFFORT TO DETERM NE WHETHER ANY PLUG I N MODULES OR THE
BATTERI ES HAVE BEEN REMOVED.

1. TEST DIG TS 0: 6 OF REG 13 TO SEE WHETHER THE WARM START
CONSTANT (@51) |'S THERE. | F NOT, COLD START.

2. READ VRl TE/ READY RESTORE REQD-1 TO JUDGE WHETHER THE LABEL
CHAIN I'S I NTACT, IF NOTI, COLD START.

3, |F THE USER PC 1S ON ROM VERI FY THAT THE FI RST WORD OF THE
ROM CHI P | S NON- ZERO TO JUDGE WHETHER THE ROM MODULE IS STI LL

F % ok kS F X ¥ Sk F X F %
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PLUGGED IN. | F NOTI, SET THE PC TO THE TOP OF PROGRAM MEMORY | N
RAM ( SEE CHKRPC COMVENTS BELOW

ON EXIT, CH P O IS ENABLED, SSO I'S UP, HEXMODE.

USES A AND C.

DOESN T CALL ANY SUBROUTI NES ( MUST NOT, BECAUSE MEMCHK |S CALLED
DURI NG PARTI AL KEY SEQUENCES). EXITS VI A PUTPCX

IF PCISINRAM NORVALLY RETURNS I N 31 WORD- Tl MES.

IF PCISINROM NORMALLY RETURNS | N 39 WORD- Tl MES.

743 ENTRY MEMCHK
744 1005 MEMCHK 1710 RST KB THESE THREE STATES

745 1006 1714 CHK KB NECESSARY BECAUSE OF

746 1007 1140 SETHEX PROBLEMS W TH CPU WAKEUP
747 1010 106 C=0 X

748 1011 1760 PFAD=C TURN OFF PERI PHERAL CHI PS
749 1012 1160 DADD=C TURN ON CH P 0

750 1013 460 LD

751 1014 551 CON @51 WARM START CONSTANT

752 1015 406 A=C X

753 1016 1570 C=REGN 13

754 1017 574 RCR 6

755 1020 1546 ? A#C X COLD START?

756 1021 417 GOC  COLDST (1062) YES

757 NOW HEXMODE | S ASSUMED
758 1022 674 RCR 11 REGD TO C. X

759 1023 1146 C=CG-1 X C. X=REQ0- 1

760 1024 1160 DADD=C

761 1025 70 C=DATA GET C(REGD-1)

762 1026 416 A=C & SAVE IN A

763 1027 1272 C=-C-1 M

VE I NVERT THE BI T PATTERN IN DIGA TS 12: 3. CHARACTERI STI CALLY,
VHEN A NONEXI STENT DATA STORAGE REG STER IS READ, THE DATA

I'S El THER ALL ONES OR ALL ZEROCES. | NVERTI NG PART OF THE REG STER
GUARANTEES THAT, | F THE REGQ STER EXI STS, ElI THER WHAT WE READ

ORI G NALLY OR THE PARTI ALLY | NVERTED PATTERN W LL BE DI FFERENT
FROM ALL ZERCES AND FROM ALL ONES.

770 1030 1360 DATA=C WRI TE | T BACK
771 1031 70 C=DATA READ | T AGAI N

772 1032 1272 C=-C-1 M I N\VERT | T AGAI N

773 1033 1556 ? A#C NONEXI STENT REG STER?
774 1034 267 GOC ~ COLDST (1062) YES

775 1035 1360 DATA=C RESTORE THE REG STER
776

777 1036 106 C=0 X RE- ENABLE CHIP 0

778 1037 1160 DADD=C

779 1040 1670 C=REGN 14 PUT UP SSO

780 1041 1530 ST=C

781

CHKRPC (CHECK ROM PC) - CONFI RM5 THAT, |F ROWFLAG | S SET, THE
ROM CH P PO NTED TO BY THE USER PC IS ACTUALLY PLUGCED I N.

ON ENTRY, CH P 0 MJUST BE ENABLED.

| F ROWLAG | S CLEAR, RETURNS I N 2 WORD- TI MES AND USES NOTHI NG

| F ROWFLAG | S SET, USES A[3: 0] AND C AND PT AND USUALLY RETURNS
IN 8 WORD- TI MES

790 ENTRY CHKRPC
791 1042 CHKRPC 314 ?S10=1 ROVFLAG?
792 1043 1640 RTN NC NO. ALL FI NI SHED.
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C=REGN 12 CGET PC
C=0 X C[ 3: 0] =ADDR OF 1ST WORD
RCR 11 ON CH P

w0
=
o
1

o

CH P I S NOT THERE
C=REGN 13
RCR 3 C. X=REQ)

c0 PT
=C  WT
GOLONG PUTPCX

SETHEX
CLRABC
MEC
N=C
G=C
ST=C
F=SB
STK=C
STK=C
STK=C
STK=C
SEL Q
PT=
SEL P
S13=
S12=
S11=
S10=
S9=
S8=
GOSUB

ololololole] =
w

oy
L

XDEF M5GWML "MEMORY LOST" MESSACE

I'S THE LCD ENABLE I N THE NEXT LI NE REALLY NECESSARY?

GOSUB  ENLCD
GOSUB  RSTKB
LDl SET UP A X FOR | LOOP

793 1044 1470
794 1045 106
795 1046 674
796 1047 1460
797 1050 1346
798 1051 1540
799 1052 304
800 1053 1570
801 1054 74
802 1055 34
803 1056 102
804 1057 412
805 1060 1
805 1061 2

*

* COLD START | NI TI ALI ZATI ON

*

809 1062 COLDST 1140
810 1063 640
811 1064 530
812 1065 160
813 1066 130
814 1067 1530
815 1070 1130
816 1071 560
817 1072 560
818 1073 560
819 1074 560
820 1075 340
821 1076 1334
822 1077 240
823 1100 1304
824 1101 1504
825 1102 604
826 1103 304
827 1104 1104
828 1105 404
829 1106 1
829 1107 0
830 1110 0
*
832 1111 1
832 1112 0
833 1113 1
833 1114 0
834 1115 460
835 1116 1777

* o

I THI NK THI S CONSTANT
RESULT | N FASTER COLD

ALONE.

839
840
841
842
843
844
845
846
847
848

DRC 3/26/79
1117 416
1120 116
1121 1360
1122 1340
1123 1440
1124 1760
1125 | LOOP 256
1126 1160
1127 256
1130 1360

CON awv77
COULD JUST AS WELL BE @77, \WH CH WOULD
STARTS, BUT FOR NOW I’ M LEAVI NG VELL ENOUGH

A=C

C=0

VRTEN CLEAR ANNUNCI ATORS
DI SOFF

Dl STOG

PFAD=C

AC EX

DADD=C

AC EX

DATA=C



*
*

849 1131 646
850 1132 1733
852 1133 460
853 1134 357
854 1135 474
855 1136 460
856 1137 372
857 1140 74
858 1141 460
859 1142 356
860 1143 1550
861 1144 132
862 1145 1056
863 1146 1450
864 1147 1160
865 1150 116
866 1151 234
867 1152 1420
868 1153 460
869 1154 40
870 1155 1650
871 1156 116
872 1157 1160
873 1160 1234
874 1161 220
875 1162 1420
876 1163 134
877 1164 420
878 1165 1020
879 1166 1650
880 1167 210
ROMCHK ASSUMES SSO | S
BACK TO REG 14

883 1170 460
884 1171 6
885 1172 1
885 1173 0
886 1174 460
887 1175 551
888 1176 406
889 1177 1570
890 1200 574
891 1201 246
892 1202 474
893 1203 1550
894 1204 1
894 1205 2

895

A=A-1 X
GONC | LOOP (1125)

LDl I NI TI ALl ZE REGD ( OEF)

coNe 14 15

RCR 8

LDl I NI TI ALl ZE SI GVADDR ( OFA)
coN 15 10

RCR 3

LDl

coNe 14 14 | NI TI ALl ZE CHAI NHEAD ( OEE)
REGN=C 13

c=0 M

C=C+1

REGN=C 12 PGWPTR ( 00EF)

DADD=C PUT PERVANENT END AT CHAI NHEAD
c=0 LOCATI ON

PT= 5

LC 12

LDl

CON 32

REGN=C 14

c=0 | NI TI ALl ZE STATUS BI TS
DADD=C

PT= 7

LC 2 TURN ON AUDI O ENABLE

LC 12 SET DIG T GROUPI NG & DP FLAGS
PT= 4

LC 4 #Dl G TS_4

LC 8 SET FI XFLAG

REGN=C 14 STORE STATUS SETS EXCEPT SSO
S5= 1 SET MSGFLG

UP, CLEARS S2 (| OFLAG), AND STORES SSO

LDl

N 6 COLD START

GOSUB  ROMCHK

LDl

OON @51 WARM START CONSTANT

A=C X

C=REGN 13

RCR 6

AC EX X

RCR 8

REGN=C 13

GOLONG WKUP70
EJECT

17
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I NCGT2 -

RETURNS W TH VALI D BYTES I N Al 3: 0]
LEAVES S8 ALONE

903
904
905
906
907

909
910
911
912
913
914
915
916
917
918

920
921
922
923
924
925
926
927
928
929
930
931
932
933

935
936
937
938

18

I NCREMENT PGVMCTR AND VALI DATE BYTE#2

I NPUT: C AS LEFT BY ROWDECODE (FC IN DIGA TS 3:2, 2ND BYTE
MAY BE IN DI TS 1:0).
USES A AND C

1206 | NCGI2 416
1207 1314
1210 37
1211 114
1212 1640
1213 I NCG1L 1470
1214 314
1215 103
1216 1056
1217 1450
1220 674
1221 1460
1222 266
1223 406
1224 1740
1225 |1 NC& 414
1226 153
1227 620
1230 1146
1231 1450
1232 1160
1233 70
1234 1574
1235 1434
1236 412
1237 34
1240 116
1241 1160
1242 1740
1243 I NCG3 1142
1244 1450
1245 1740

A=C
?513=1
GOoC
?54=1
RTN NC

C=REGN
?510=1
GONC
C=C+1
REGN=C
RCR
CXI SA
AC EX
=C
RTN

?88=1
GONC
LC
CCG1
REGN=C
DADD=C
C=DATA

DADD=C

CCG1
REGN=C

EJECT

PT=3.

INCGL (1213)

12
INCG2 (1225)

12
11

XS
X

I NCG3  (1243)
6

X
12

12
1
WPT
3

PT

STATUS SET 0 UP
PT=3, STATUS SET 0 UP.

SAVE FI RST BYTE IN A[ 3: 2]
RUNNI NG?

YES

SSTFLAG?

KEYBOARD - DO NOTHI NG

GET PGVCTR
ROVFLAG?

RAM

ROM

PUT PGWPTR BACK

PUT THE TWDO BYTES TOCGETHER

I'S BYTE 2 BAD?

BYTE 2 IS GOOD

I NCREMENT PGMCTR ACRCSS A
REA STER BOUNDARY

PUT PGVCTR BACK

GET SECOND BYTE

RESTORE PO NTER
RE- ENABLE STATUS CH P

I NCREMENT PGVCTR
PUT PGVMCTR BACK
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EE R R R R R R R R R I I R I R I

ROWLO | NCLUDES FLAGS, EXEC ROM NON- PROGRAMVABLE
FUNCTI ONS AND EXECUTE | NDI RECT. FLAGS ARE THE ONLY

*
*
*
*
*
*
*

* % * X

FUNCTI ONS N ROMO WH CH CAN BE PREPROCESSED

IN THE

ROW 10 ROUTI NE ERROR CHECKI NG | S DONE AND A NMASK
IS BULT WTH A ONE I N THE POSI TI ON OF THE FLAG

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

OF | NTEREST.

947 1246 ROMO 1
947 1247 0
948 1250 256
949 1251 1530
950 1252 1034
951 1253 130
952

953 1254 P10ORTN 766
954 1255 1
954 1256 2
955 1257 1104
956 1260 766
957 1261 103
958 1262 1110
959 1263 766
960 1264 53
961 1265 766
962 1266 1540
963 1267 1
963 1270 2
964 1271 FLAGS 126
965 1272 1214
966 1273 63
967 1274 1204
968 1275 1
968 1276 0
969 1277 1
969 1300 2
970 1301 CONFLG 256
971 1302 216
972 1303 460
973 1304 36
974 1305 706
975 1306 77
976 1307 1114
977 1310 303
978 1311 460
979 1312 32
980 1313 706
981 1314 243

THE ENTRY PO NT "ALLOK" WAS ADDED BY STEVE
FOR THE FUNCTI ON " STOFLAG'

986
987
988
989
990
991
992

1315 ALLX
1316
1317
1320
1321
1322

156
460
10
356
116
1160

GOosuB

AC EX
ST=C
PT=

G=C

ENTRY
C=C+C
GOLNC

S9o=
C=C+C
GONC
S9o=
C=C+C
GONC
C=C+C
RTN C
GOLONG

C=0
?57=1
GONC
S7=
GOosuB

GOLONG

AC EX
B=A
LDl
CON
A=A-C
coC
?89=1
GONC
LDl
CON
A=A-C
GONC

ENTRY
AB EX
LDl
CON

BC EX
C=0
DADD=C

I NCGT2

2

P10ORTN
XS
XROM

0
XS
FLAGS (1271)
1

XS
FLAGS (1271)
XS

Bl GBRC
XS

CONFLG (1301)
0
ADRFCH

PACH10

@6
X
ALLOK (1315)

ERRNE

@2
X
ERRNE

(1340)

(1340)

I N THE ADVANCED

ALLOK

@.o

CGET BYTE 2

SAVE BYTE 2

SEP XEC ROM

TEST ONLY FLAG SET
SEP SET AND CLEARS

THESE 2 TEST ONLYS

SPARE FC?
YES
XEQ GTO | NDI RECT

CLEAR FOR ERROR CHECKS
| NDI RECT FLAG?

NO

DO | NDI RECT ACCESS

MOVE Bl NARY FLAG NUMBER TO A
SAVE N IN B
LOAD DECI MAL 30

CHECK TO SEE | F SETCLR FLAG
YES THEN ALL OPS OK

TEST ONLY FLAG?

NO THI S ONE SET OR CLEARS
SUBTRACT BALANCE OF FLAGS

I F NC NN>55

CHOU ON 02-11-81
PROGRAMM NG ROM

NO ERRORS AT TH S PO NT
COUNT DOWN BY 8S

SET C=1 AND ADDRESS CH P 0O
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993 1323 1056 C=C+1

994 1324 SHF8 1074 RCR 2 SH FT ONE RIGHT 8 AT A TI ME
995 1325 606 A=A-B X COUNT N DOMN

996 1326 1763 GONC  SHF8 (1324)

997 1327 23 GOTO  PSTDBL (1331)

998 1330 DBL 756 C=C+C SHI FT BACK BY CARRY AMOUNT
999 1331 PSTDBL 546 A=A+1 X COUNT BACK CARRY

1000 1332 1763 GONC  DBL (1330)

1001 1333 356 CB EX SAVE NMASK

1002 1334 1670 C=REGN 14 CGET STATUS SET

1003 1335 256 AC EX SAVE IN A

1004 1336 1 GOLONG BI GBRC DO 256- WAY BRANCH

1004 1337 2

1005 1340 ERRNE 1 GOSUB ERROR

1005 1341 0

1006 1342 0 XDEF M5GNE " NONEXI STENT"

LR R R R R R R R R R R R R R R R R R R R R R R

* TH S ROUTI NE TAKES A STANDARD FLOATI NG PO NT

* NUMBER, STRIPS OFF AN ABSOLUTE | NTEGER LESS THAN
* 1000, AND CONVERTS THAT | NTEGER TO Bl NARY.

* | F THE FLOATI NG PO NT I NPUT IS A FRACTI ON ZERO
* |'S RETURNED, | F LARGER THAN 999 A NONEXI STENT

* ERROR IS GENERATED. INPUT IS IN C, QUTPUT | S

* IN C X, CHARACTER DATA ALSO GENERATES ERROR.

* USES: A X, C, S8, AND 1 ADDI TI ONAL SUBRCUTI NE LEVEL
* I N C=FLOATI NG PO NT NUMBER

* NO PERI PHERAL ENABLED

* QUT: C. X = BI NARY NUMBER

* CH P 0 ENABLED

* MAY EXIT TO ERRAD OR ERRNE

*

Rk b Sk b Sk R Rk Ik R R R Rk Sk kS R Rk kb b

1022 1343 BCDBIN 1176 C=C-1 S CHECK FOR CHARACTER
1023 1344 1176 CG1 S

1024 1345 1 GOLC ERRAD

1024 1346 3

1025 1347 406 A=C X MOVE EXPONENT

1026 1350 136 C=0 S

1027 1351 404 S8= 0 CLEAR ZERO TO 9 FLAG
1028 1352 106 C=0 X

1029 1353 1160 DADD=C

1030 1354 1526 ? A#0 XS NEGATI VE EXPONENT?
1031 1355 1540 RTN C YES WE ARE DONE

1032 1356 1574 RCR 12 MOVE DIGT 1 TOO
1033 1357 646 A=A-1 X DECREMENT EXPONENT
1034 1360 107 GOC GOTI NT (1370) DONE | F X=0

1035 1361 410 S8= 1 SET FLAGS FOR 10 OR LARGER
1036 1362 1374 RCR 13 ROTATE NEXT DIG T IN
1037 1363 646 A=A-1 X EXP=17?

1038 1364 47 GOC GOTI NT (1370) YES

1039 1365 1374 RCR 13 SHI FT AGAI N

1040 1366 646 A=A-1 X X=2

1041 1367 1513 GONC ERRNE (1340) VALUE TOO LARGE FOR ADR

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

THE FOLLOW NG ROUTI NE TAKES A BCD I NTEGER IN C X
(3 DIG@TS) AND CONVERTS I T TO BINARY IN C X

ASSUME:  HEXMODE
QUT: C. X= Bl NARY NUMBER HEXMCODE

USES: A X, C, +1 SUB LEVEL (NO ST, NO PT, NO DADD) N%S

NG MAnuf acturer Supported
reci pient agrees NOT to contact nmanufacturer

*
* N C. X= BCD NUMBER,  C[4:3]= 00
*
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1051
1052
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062

1370 GOTI NT 1074
1371 1
1372 0
1373 INTINT 746
1374 406
1375 746
1376 746
1377 506
1400 106
1401 1374
1402 1006
1403 1740

RCR
GOsuB

C=C+C
A=C
C=C+C
C=C+C
A=A+C
C=0
RCR
C=C+A
RTN
EJECT

2
I NTI NT

XXX XXX X

CGET FIRST DIG T

MULTI PLY BY 10

SH FT IN NEXT DA T
COMBI NE 10S



*
* GTAINC - GET ALPHA LABEL AND | NCREMENT PROGRAM
* COUNTER
*. GET AN ALPHA LABEL FROM VARI OUS LOCATI ONS DEPENDI NG
*. ON THE MODE OF OPERATI ON, AND FORMAT THE ALPHA
*. LABEL APPROPRI ATELY
*. IN. S9=1 | MPLIES AN ADDRESS | S RETURNED IN M
* . A[ 3: 2] = FUNCTI ON CODE
* . CHI P 0 SELECTED
*. OUT: M 13:0]= ALPHA LABEL (Rl GHT- JUSTI FI ED)
* . OR ALPHA LABEL ADDRESS
* PC SET AT LAST BYTE OF ALPHA LABEL
*. USES: A[13:0], B[13:0], C[13:0], M 13:0]
*. USES: 1 SUBROUTI NE LEVEL
1077
1078
1079
1080 1404 GTAINC 34 PT= 3 -
1081 1405 216 B=A COPY FC FROM Al 3: 2]
1082 1406 316 C=B TO B[3:2] AND q 3: 2]
1083 1407 1314 ?S13=1 RUNNI NG?
1084 1410 107 GOC  GTAI 10 (1420) YES
1085 1411 114 ?S4=1 SSTFLAG?
1086 1412 67 GOC  GTAI 10 (1420) YES
1087 1413 1170 C=REGN 9 M ALPHA STRI NG ( KYBRD)
1088 1414 1114 ?S9=1 ADDR | N M
1089 1415 27 GOC  *+2 (1417) YES
1090 1416 530 M=C -
1091 1417 1740 RTN -
1092 1420 GTAI 10 314 ?S10=1 ROWP
1093 1421 603 GONC  GTAI 40 (1501) NOPE
1094 1422 1470 C=REGN 12 B[ 6: 3] PGMCTR  (ROW)
1095 1423 674 RCR 11 -
1096 1424 1072 C=C+1 M -
1097 1425 356 BC EX d3:2] _F.C
1098 1426 742 C=C+C PT ALBL?
1099 1427 337 GOC  GTAI 22 (1462) YES
1100 1430 316 C=B XEQ GTO F. C.
1101 1431 1460 CXI SA STRI NG OPERAND ADDR?
1102 1432 GTAI 26 216 B=A SAVE F.C. & K. C
1103 1433 432 A=C M Al 6: 3] _PGVCTR
1104 1434 1474 RCR 1 Al 13] _FCHARS
1105 1435 1176 C=C-1 S -
1106 1436 436 A=C S -
1107 1437 116 C=0 -
1108 1440 1434 PT= 1 -
1109 1441 GTAI30 256 AC EX GET A CHAR
1110 1442 1072 C=C+1 M -
1111 1443 1460 CXl SA -
1112 1444 256 AC EX -
1113 1445 252 AC EX WPT -
1114 1446 1074 RCR 2 PCSI TI ON CHAR
1115 1447 676 A=A-1 S CHARS FI NI SHED?
1116 1450 1713 GONC  GTAI 30 (1441) NOPE
1117 1451 23 GOTO  *+2 (1453) -
1118 1452 1074 RCR 2 -
1119 1453 1352 ? CHO WPT -
1120 1454 1763 GONC  *- (1452)

1121 1455 530 M=C M ALPHA STRI NG

22
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1122 1456 256 AC EX A[3:0]_F.C & K C
1123 1457 156 AB EX -

1124 1460 34 PT= 3 -

1125 1461 123 GOTO  GTAI 20 (1473) B[ 3:0]_PGVCTR
1126 1462 GTAI 22 316 C=B PCSI TI ON PGMCTR
1127 1463 1072 C=C+1 M -

1128 1464 1460 CXI SA -

1129 1465 1474 RCR 1 -

1130 1466 106 C=0 X -

1131 1467 374 RCR 10 -

1132 1470 156 AB EX -

1133 1471 1032 CCA+C M -

1134 1472 1072 C=C+1 M -

1135 1473 GTAI 20 74 RCR 3 PLACE PGMCTR
1136 1474 352 BC EX WPT -

1137 1475 1470 C=RECGN 12 -

1138 1476 312 C=B WPT -

1139 1477 1450 REGN=C 12 -

1140 1500 1740 RTN -

1141

1142 1501 GTAI 40 1104 S9= 0 -

1143 1502 742 C=C+C PT ALBL?

1144 1503 63 GONC GTAI50 (1511) NOPE

1145 1504 1 GSBLNG GETPCA | NCREMENT
1145 1505 0

1146 1506 1 GSBLNG | NCADA -

1146 1507 0

1147 1510 33 GOTO GrAI 55 (1513) -

1148 1511 GTAI 50 1 GSBLNG CGETPCA Al 13] _#CHARS
1148 1512 0

1149 1513 GTAI 55 1 GSBLNG NXBYTA -

1149 1514 0

1150 1515 1474 RCR 1 -

1151 1516 436 A=C S -

1152 1517 116 C=0 -

1153 1520 GTAI60 676 A=A-1 S CHARS FI NI SHED?
1154 1521 117 GOC GTAl 70 (1532) YES

1155 1522 530 M=C -

1156 1523 1 GSBLNG NXBYTA -

1156 1524 0

1157 1525 1730 CST EX SH FT CHAR I N
1158 1526 630 C=M -

1159 1527 1730 CST EX -

1160 1530 1074 RCR 2 -

1161 1531 1673 GOTO  GTAI 60 (1520) -

1162 1532 GTAI 70 1 GOSUB RTJLBL Rl GHT- JUSTI FY
1162 1533 0

1163 1534 530 M=C SAVE ALPHA STRING IN M
1164 1535 34 PT= 3 -

1165 1536 1 GSBLNG PUTPC PLACE PGMCTR
1165 1537 0

1166 1540 156 AB EX Al3:0]_F.C & K C
1167 1541 1670 C=REGN 14 RESTORE SSO
1168 1542 1530 ST=C

1169 1543 1740 RTN -

*
EZE R kR I R S R R O R R R R I I kR S R I R I
*

VI EW ROUTI NE
EE R R R I R I R I I R I R I I R
*



*
*

L I

L I I I

1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1186
1187

1189
1190
1191
1192
1193

1544
1545
1546
1547
1550
1551

1552
1553
1554
1555
1556

1557
1560
1561

XAVI EW 1545
674

1214

33

1314

1640

AVWLO
404
1110
1
0
63

XVI EW 1555
674
316

PR1ORT

VI EVED | S EXPECTED I N
(I'T WAS IN B WVHEN WE VEENT OFF TO PRT10)

1196
1196
1197
1197
1198
1199
1200
1201
1202
1203
1204
1205
1205
1206

1562
1563
1564
1565
1566
1567
1570
1571
1572
1573

1574
1575
1576

1
0
XVI EWA 1

o

1614
57
474
1530
1014
547

XVWLO
MSGDLY 1
0
STMBGF 106

GOSUB LDSSTO M GHT BE
C=0 X, DADD=C, C=REGN
STMSGF AND MSCGDLY MUST BE DONE TO SEE | F THEY CAN AFFORD
ANOTHER SUBROUTI NE LEVEL

1211
1212
1213
1214
1215
1216
1217
1218

1577
1600
1601
1602
1603

RSTSEQ -
CLEARS MBGFLG, DATAENTRY, PKSEQ CATALOGFLAG, SHI FTSET, PSEFLAG
ALSO CLEARS RUNNI NG FLAG ( S13)

CHI P 0 MUST BE ENABLED ON ENTRY

ON EXIT, SSO I'S UP AND C CONTAINS A COPY OF THE STATUS REG STER
USES ONLY THE C REG STER AND SO- S7

1229 1604 RSTSEQ 1304 S13= 0

1160
1670
1530
210
323

CON  @b545

N @74 GOSUB PRT11

257=1 AL PHAMODE?

GONC  AWMO (1552) NO

2513=1 RUNNI NG?

RTN NC NO - KEYBOARD, ALPHAMODE
DEFAULTDI SPLAY |'S THE SAVE
AS AVIEW- DON T SET MBGFLG

s8= 0 SCROLL & NO PROVPT

S9= 1 KEYBOARD ALREADY BEEN RESET

GOSUB  ARGOUT

GOTO  XVI EWA (1564)

CON @555 GOSUB PRT10

N @74

C=B

ENTRY PR10ORT FOR THE PRI NTER
NOTE THE REG TO BE

C WHEN THE PRT10 LOd C RETURNS HERE

GOSUB  DSPCRG

GOsuUB - STMBGF SET MESSAGE FLAG

?80=1 DOES A PRI NTER EXI ST?

[co e XVWLO0 (1574) YES

RCR 8 NO. CK PRI NTER ENABLE FLAG
ST=C

?82=1 DD THE USER SET | T?

G0oC STOPS (1647) YES - STOP

GOSUB  BLI NK

C=0 X

USED HERE I N PLACE OF THE 4 | NST SEQ
14, ST=C. AN ANALYSI S OF WHO CALLS

DADD=C
C=REGN 14

ST=C

S5= 1 SET MBGFLAG
GOTO  RSTMS2 (1635)

RESET STATUS BI TS AT END OF KEY SEQUENCE

ENTRY RSTSEQ
ENTRY RSTSQ
CLEAR RUNNI NG

1230 1605 RSTSQ 1670 C=RECN 14

24
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1231
1232
1233
1234
1235
1236
1237
1238

1606
1607
1610
1611
1612
1613
1614
1615

RSTMSC -
RESETS CATALOGFLAG, SHI FT, DATAENTRY, AND MSGFLAG

ON ENTRY, REG 14 IN C EXCEPT SSO IN ST, & CH P 0 ENABLED

ON EXIT, STATUS SETS HAVE BEEN STORED BACK TOCH P 0, CHIP O | S ENABLED

RSTMBL -
DATOFF -
RSTMSO -

1074
1530
1404
1630
1574
1530
1404

ST=C

2
0
12
0

RSTMSC (1622)
THESE COWMVENTS ACCURATE

RESET M SCELLANEQUS STATUS BI TS

LOAD SS1
CLEAR PKSEQ

LOAD SSO
CLEAR PAUSI NG

RSW 6-13-80

SSO IS UP (AND C HAS A COPY OF THE STATUS SETS)

SAME AS RSTMSC EXCEPT SETS UP C AND ST ON ENTRY
EXACTLY THE SAME AS RSTM51
SAME AS RSTMS1, EXCEPT CALLS ENCPOO FI RST, THEREBY
USI NG AN ADDI TI ONAL SUBROUTI NE LEVEL

+0 SUB LEVELS[ EXCEPT RSTMS0])

PUT UP SS3
CLEAR CATALOGFLAG

PUT UP SS1
CLEAR SHI FT
CLEAR DATAENTRY

CLEAR MBGFLAG

GOSUB PRT7

USES: C, SO-S7, (NO PT,
1255 ENTRY RSTMS0
1256 ENTRY DATOFF
1257 ENTRY RSTMS1
1258 ENTRY RSTMSC
1259 1616 RSTMSO0 1 GOSUB ENCPOO
1259 1617 0

1260 DATOFF

1261 1620 RSTM51 1670 C=REGN 14
1262 1621 1530 ST=C

1263 1622 RSTMSC 574 RCR 6

1264 1623 1730 CST EX

1265 1624 1404 Si= 0

1266 1625 1730 CST EX

1267 1626 374 RCR 10
1268 1627 1730 CST EX

1269 1630 1604 S0= 0

1270 1631 1004 S2= 0

1271 1632 1730 CST EX

1272 1633 1574 RCR 12
1273 1634 204 S5= 0

1274 1635 RSTM52 1630 C=ST

1275 1636 1650 REGN=C 14
1276 1637 1740 RTN

1277

1278

1279

1280

1281

1282 ENTRY XPRMPT
PROVWPT - THI'S FUNCTI ON COMBI NES AVI EW AND K/ S
1286 1640 XPRWPT 1605 CON @605
1287 1641 674 CON @74
1288 1642 1 GOSUB RSTMs0

1288

1643

0

CLEAR MSGFLG (I N CASE WE' RE

25



1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1307
1308
1309
1310
1311

1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1324
1325
1326
1326
1327
1327
1328
1328
1329
1329
1330
1331
1332
1332
1333
1334
1334
1335
1336
1337
1338
1339
1340

1644
1645
1646

1647
1650

1651
1652
1653

1654
1655

1656
1657
1660
1661
1662
1663
1664
1665
1666
1667
1670
1671
1672
1673
1674
1675
1676
1677
1700
1701
1702
1703
1704
1705
1706
1707
1710
1711
1712
1713
1714
1715
1716

PBRTN
STOPS

STOPSB

PSESTP

ALPDEF

END2

END3

CLCTMG

404
1214
673

1670
1530

1404

1304
1740

660
1032
1460
1346

or N
NN W W
rODW

256

N
1
OO

OrRrORFrRORFrROR

[
o 01
~N W
o

S8=
?57=1
GONC

ENTRY
C=REGN

ST=C
ENTRY

Sl=
GOosuB

ENTRY
S13=

C=STK
C=C+A
CXI SA

AC EX
GOosuB

AC EX
GOosuB

GOsuB
GOosuB
GOosuB

GOosuB
?54=1

C=REGN
ST=C
S5=
C=ST
RCR
ST=C

0
PATCHS

STOPS
14

STOPSB

0
STOSTO

PSESTP
0

M

X
QUTCAT
3

1

11

CLLCDE

PROVF2
LEFTJ
ENCPOO
BLI NK
@535
@74
RSTANN
CNTLOP
14

1

6

(1735)

(1725)

26

I N ALPHAMODE) & LEAVE
SSO0 UP

SET UP FOR ARGOUT
ALPHAMODE?

NO.

ERROR CALLS STOPS
RETRI EVE SSO

STOP SUBROUTI NE

STOP A RUNNI NG OR PAUSI NG
USER PROGRAM

ON ENTRY, SSO IS UP

USES 1 SUBROUTI NE LEVEL
AND C. LEAVES CH P O
SELECTED

CLEAR PAUSEFLAG

ENTER FROM PAUSE FCN
CLEAR RUNNI NG FLAG

CGET RI GHT DEF
GET LOW 10 BITS
| F ZERO DONE CAT

BU LD ADR I N ROM 4
MOVE TO NMANTI SSA
SAVE IN A

ENABLE AND CLEAR LCD

LEFT- JUSTI FY STRI NG
TURN OFF LCD

SEND DI SPLAY TO PRI NTER
GOSUB PRT12

SI NGLE STEP?
I F RUNNI NG CAT CONTI NUE

SET STATUS FOR RTN TO KBD



L T

L I

L I

1341
1342
1343
1344
1345
1345
1346
1347
1348
1349
1350
1351
1352
1353

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

PATCHS -
AND SETTI NG MSG-LAG WHEN PROVPT IS EXECUTED I N ALPHAMODE. THIS IS
DESI RABLE BECAUSE THE ALPHAREG | S THE DEFAULTDI SPLAY | N ALPHAMODE

1359
1359
1360
1360
1361

1735
1736
1737
1740
1741

PATCH4 -

1366
1367
1368
1369
1370
1371
1371
1372
1373
1374
1374

1742

1747
1750
1751
1752
1753

PACH10 -

1378
1379
1379
1380
1381
1381
1382
1383
1384
1384

1754
1755
1756
1757
1760
1761
1762
1763
1764

PACH11 -

PROBLEM 3/ 26/ 79.

1410

KBD 1630
474

1650

1

2

QUTCAT 1670
1530

204

1630

574

1530

1404

1643

POST- RELEASE

PATCHS 1
0

1

0

1063

217

si= 1
C=ST

RCR 8

REGN=C 14

GOLONG NFRKB

C=REGN 14 CATALOG FI NI SH
ST=C

S5= 0

C=ST

RCR 6

ST=C

Sl= 0

GOTO KBD  (1720)

FI X TO AVO D PUTTI NG THE ALPHAREG TO THE LCD

GOSUB  ARGOUT PUT ALPHAREG TO LCD
GOSUB  STMSGF SET MSGFLG
GOTO  P8RTN (1647)

THI S POST- RELEASE PATCH SPEEDS UP THE EXECUTI ON OF THE

RUN PORTION OF /'S

PACH4 460
247

PTCH4A 1710
1714

1

2

1146

1733

1

2

PCOST- RELEASE

PACH10 1
0

1366

1

3

1034

230

1

2
POST- RELEASE

ENTRY PACH4

LDl SET UP 100M5 WAI'T

CON 167

RST KB IS THE KEY STILL DOAN?
CHK KB

GOLNC XRS45 NO, GO RUN!

CGCG1 X TI ME OUT OVER?

GONC  PTCH4A (1744) NO, KEEP CHECKI NG THE KEY
GOLONG LI NNUM DI SPLAY THE STARTI NG STEP
PATCH TO FI X A BUG I N "SF | ND NN

ENTRY PACH10

GOSUB  BCDBI N
2 CHO XS ADDR>255?

GOLC ERRNE YES

PT= 2 RESTORE 1ST BYTE
Cc=G OF FC TO ([ 3: 2]
GOLONG P10ORTN

FI X TO DI SPLAY DRI VER SYNCHRONI ZATI ON

THE TWO DI SPLAY DRI VER CHI PS RE- SYNCHRONI ZE

EACH TI ME THE CPU COVES W DE AWAKE, NO MATTER WHETHER FROM LI GHT
SLEEP OR DEEP SLEEP.
AND ZERCES, THE DI SPLAY DRI VERS SORT THEMSELVES QUT. THI' S PROCESS
CONTI NUES UNTI L A DI SPLAY READ | NSTRUCTI ON IS EXECUTED. HOWAEVER
| F THE DATA LI NE FLOATS WHI LE THE DI SPLAY DRI VERS ARE TRYI NG TO

EACH TI ME THE C REG STER CONTAI NS BOTH ONES
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L I

SORT THEMSELVES OUT, AND | F THE LEVEL ON THE DATA LI NE DRI FTS,
THE DI SPLAY DRI VERS MAY GET CONFUSED AND TANK THE SYSTEM

THI' S PATCH ENSURES THAT THE DI SPLAY DRI VERS GET SYNCHRONI ZED AND
THEN DI SABLE THE SYNCHRONI ZATI ON LOG C BEFORE ANY M CROCODE
FLOATS THE DATA LI NE (AS BY READI NG FROM A NONEXI STENT DATA
STORAGE CHI P I N CHKADR OR FNDEND) .

TO SLEEP | N PROGRAM MODE. DRC 10/ 20/ 79

1400

1401 1765 PACH11 460
1402 1766 1375
1403 1767 1160
1404 1770 1760
1405 1771 270
1406 1772 1
1406 1773 2
PACH12 - POST- RELEASE
1411

1412 1774 PACH12 106
1413 1775 1650
1414 1776 1
1414 1777 2
1415

1416

ENTRY PACHL1
LDl

CON2 47
DADD=C

13

ENABLE NONEXI STENT DATA CH P 2FD
ENABLE DI SPLAY
NON- DESTRUCTI VE READ

FI X TO DECOVPI LE ON WAKEUP WHEN MACHI NE GCES

ENTRY PACH12
C=0 X
REGN=C 14
GOLONG DECMPL

FI LLTO END
END



SYMBOL TABLE

ADRFCH
ADRGSB
ALLOK
ALPDEF
AVWLO
BCDBI N
Bl GBRC
CHKRPC
CLCTMG
COLDST
CONFLG
DATOFF
DBL
DROPST
DROWSY
DRSY05
DRSY10
DRSY20
DRSY25
DRSY26
DRSY30
DRSY50
DRSY51
DRWSYL
DSVKUP
END2
END3
ERRI GN
ERRNE
ERROF
FCHRTN
FI LLXL
FILLY
FLAGS
GBYTRO
GBYTR1L
GBYTR2
GBYTR3
GBYTR4
GBYTR5
GOTI NT
GTAl 10
GTAl 20
GTAl 22
GTAl 26
GTAl 30
GTAI 40
GTAl 50
GTAl 55
GTAI 60
GTAl 70
GTAI NC
| G\KEY
| LOOP
I NCGL

I NC&2

4
114
1315
1656
1552
1343
117
1042
1711
1062
1301
1620
1330
344
540
541
552
560
563
567
573
620
624
472
655
1666
1676
273
1340
242
40
352
256
1271
524
521
516
513
510
505
1370
1420
1473
1462
1432
1441
1501
1511
1513
1520
1532
1404
433
1125
1213
1225

111
1306

1547
163

1034
1273

1332
336
472

546
553
626
570
564
671

407

343
1367
274
27
326
272
1264
500
501
502
503
504

1364
1412
1461
1427

1450
1421
1503
1510
1531
1521

426
1132
1210
1215

56

1021

557

325
1314

320
1261

1360
1410

763

551

1310

261

544

29



1243
1206
1373
404
1720
400
600
213
1005
1574
465
361
304
367
307
306
245
406
356
360
302
314
332
533
527
526
456
653
30
1254
1647
1754
1765
1774
1742
1735
634
627
327
1562
1654
1331
1744
1725
105
1246
177
140
233
235
230
1616
1620
1635
1622
1604
1605
410
435
1324

1226

401
1734
372

205

443
311

403

312

530
523
471
446

45
1741

1646
643
577

1327
1751
1662

101

240

232

1603
1615

411
1326

370

305 301

520 515 512 507 464

21

17

15
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STMSG- 1576
STOPS 1647
STOPSB 1651
STOSTO 473
TBLGBR 500
TONETC 161
TONSTF 124
VKUP10 604
VKUP20 646
VWKUP21 647
VKUP25 672
VKUP30 716
VKUP40 717
VKUP50 737
VKUP60 764
VKUP70 765
VKUP80 777
X<>ROW 46
XAVI EW 1544
XBAD 262
XCUTB1 221
XCUTE 533
XCUTEB 220
XPRVPT 1640
XROWD 57
XROM 164
XROM .0 61
XROML1 63
XROML2 65
XROM 3 67
XROAL4 71
XRON2 73
XRONB 73
XROM 206
XROWb 201
XRON6 201
XROW® 102
XVI EW 1557
XVI EWA 1564
XVWLO 1574

YBAD 264

1573

113

613
635

663
730
736
726
753

251

200

140
141
152
153
154
155
156
142
143
144
145
146
151

1556
1567
255

605

720

176 150 147
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ENTRY TABLE

BCDBI N
Bl GBRC
CHKRPC
CLCTMG
COLDST
DATOFF
DROPST
DROWSY
DRSY05
DRSY25
DRSY50
DRSY51
DSVKUP
END2
END3
ERRI GN
ERRNE
ERROF
FI LLXL
GOTI NT
GTAl 40
GTAI NC
| NCGT2
| NTI NT
LSVKUP
MEMCHK
MBGDLY
NFRC
NFRENT
NFRFST
NFRKB
NFRKB1
NFRNC
NFRNI O
NFRPR
NFRPU
NFRSI G
NFRX
NFRXY
NOPRT
P1ORTN
PACHL0
PACH11
PACHL2
PACH4
PATCHS
PRLORT
PSESTP
QUTCAT
ROWLO
RSTO5
RSTKB
RSTMS0
RSTMS1

4
1315
1656
1343
117
1042
1711
1062
1620
344
540
541
563
620
624
655
1666
1676
273
1340
242
352
1370
1501
1404
1206
1373
600
1005
1574
361
304
367
307
306
245
406
356
360
302
314
332
533
1254
1754
1765
1774
1742
1735
1562
1654
1725
1246
233
230
1616
1620



RSTMSC
RSTSEQ
RSTSQ

RUNI NG
RUNNK

STMBGF
STOPS

STOPSB
STOSTO
TONSTF
VKUP10
VKUP21
VKUP25
VKUP70
VIKUP80
X<>ROW
XAVI EW
XCUTB1
XCUTE

XCUTEB
XPRVPT

XVI EW
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EXTERNAL REFERENCES

ADRFCH

114
115
376
377
555
556
42
43
1267
1270
1574
1575
211
212
214
215
35
36
1667
1670
1707
1710
1776
1777
170
171
547
550

127
130
541
542
1554
1555
131
132
1336
1337
1700
1701

1562
1563

1676
1677
1111
1112

1340
1341
1511
1512

102
103

1275
1276

624

625
1735
1736
1754
1755

1246
1247
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LEFTJ
LEFTJ
L1 NNUM
L1 NNUM
L SVWKUP
L SVKUP
MVEMCHK
MEMCHK
M5GA
M5GA
M5GWL
MSGNE
MBGOF
NFRC
NFRC
NFRKB
NFRKB
NXBYTA
NXBYTA
OFF
OFF
OVFL10
OVFL10
P1ORTN
P10ORTN
PACH10
PACH10
PACH11
PACH11
PACH12
PACH12
PARSE
PARSE
PGVAON
PGVAON
PKI CAS
PKI OAS
PROVF2
PROVF2
PUTPC
PUTPC
PUTPCX
PUTPCX
RMCKO5
RMCKO5
ROMCHK
ROMCHK
ROV
ROWD
ROM.O
ROALO
ROM 1
ROM 1
ROML2
ROM 2
RSTANN
RSTANN
RSTKB
RSTKB
RSTMS0

1674
1675
1752
1753

1
1772
1773
1106
1107
1110
1342

244
771
772

432
1513
1514

421

422

245

246
1763
1764
1277
1300

602

603

673

674

651

652

627

630

744

745
1672
1673
1536
1537
1060
1061

640

641

610

611

57
60
61
62
63
64
65
66
1704
1705

307

310
1642

1723
1724
1523
1524
653
654
252
253

660
661

666
667

571
572

262
263

742
743

750
751

314
315

1172
1173

1113
1114

332
333
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RSTMS0 1643

RSTSEQ 427
RSTSEQ 430
RTJLBL 1532
RTJLBL 1533
RUN 644 1003
RUN 645 1004

STMSG- 1564 1737
STMBGF 1565 1740
STOSTO 374 574 1652
STOSTO 375 575 1653

TEXT 157
TEXT 160
TONE7X 1000
TONE7X 1001
TONSTF 161
TONSTF 162
WKUP70 1204
WKUP70 1205
XCUTBL 122
XCUTB1 123
XGTO 67
XGTO 70
XROM 1255
XROM 1256
XRS45 1746
XRS45 1747
XXEQ 71
XXEQ 72

End of VASM assenbly
VASM ROM ASSEMBLY REV. 6/81A
OPTIONS: L CS

* HP41C MAI NFRAME M CROCCDE ADDRESSES @000- 3777

3 FILE CN1B

4 ENTRY LDSSTO
5 ENTRY OFSHFT
6 ENTRY  ANNOUT
7 ENTRY ANN+14
8 ENTRY RSTANN
9 ENTRY AFORMI

10 ENTRY BLANK
11 ENTRY CHKFUL
12 ENTRY CHRLCD
13 ENTRY CPGVHD
14 ENTRY DEROW
15 ENTRY DERWO
16 ENTRY DFI LLF
17 ENTRY DFO60
18 ENTRY DF150
19 ENTRY DF160
20 ENTRY DF200
21 ENTRY DFKBCK
22 ENTRY DFRST8
23 ENTRY DFRST9
24 ENTRY CGENNUM

25 ENTRY MEMLFT



PROVF1
PROVF2
PROVFC
ROVHED
ROVHO5
ROVH35
RW141
ROWL20
ROVW33
ROV40
RW110
TXRWLO
TXTROW
TXTSTR
XMBGPR

ROW ( 21)
ROM ( 25)
RO ( 27)
ROW ( 36)
ROM-8 ( 32)
ROM-8 ( 32)
ROM-8 ( 32)
ROM-8 ( 32)
ROM-8 ( 32)
ROW9 ( 50)
ROMO ( 76)
ROM1 ( 51)
ROM2 ( 54)
ROL314 ( 62)
ROL314 ( 62)
TXTROW

12 15

X

DF120 (  40)
DEROW

DF120 ( 40)
PROVFC

DF150

9 1
PT

X

X

PROVFC

X

0

37

PROWPT STRING IN C F
OPERAND M NUS ONE

THS IS A D GT ENTRY ROV

PROWPT STRING IN 9,0

PROWPT STRING IN 9, 1

ALl _0

SAVE THE OPERAND I N B
OQUTPUT PROMVPT STRI NG

A. X _ OPERAND

SAY TWO-DI G T OPERAND

26 ENTRY
27 ENTRY
28 ENTRY
29 ENTRY
30 ENTRY
31 ENTRY
32 ENTRY
33 ENTRY
34 ENTRY
35 ENTRY
36 ENTRY
37 ENTRY
38 ENTRY
39 ENTRY
40 ENTRY

*

* ROW JUMP TABLE

*

44 0 213 GOTO
45 1 243 GOTO
46 2 253 GOTO
47 3 333 GOTO
48 4 263 GOTO
49 5 253 GOTO
50 6 243 GOTO
51 7 233 GOTO
52 10 223 GOTO
53 11 373 GOTO
54 12 643 GOTO
55 13 363 GOTO
56 14 403 GOTO
57 15 453 GOTO
58 16 443 QOTO
59 17 1 GOLONG
59 20 2

60 21 ROM 460 LD
61 22 317 CON2
62 23 ROM10 646 A=A-1
63 LEGAL
64 24 143 GOTO
65 25 ROA 1 GOLONG
65 26 2

66 27 RO 460 LD
67 30 220 CON2
68 31 73 GOTO
69 32 ROM-8 1 GOSUB
69 33 0

70 34 1 GOLONG
70 35 2

71 36 RO 460 LD
72 37 221 CON2
73 40 DF120 2 A=0
74 41 206 B=A
75 42 406 A=C
76 43 1 GosUB
76 44 0

77 45 146 AB EX

* NEXT | NSTRUCTI ON (S0=0) MAY NOT BE NECESSARY.
79 46 1604 S0=
80 47

743 GOTO ROM31 ( 143)



* % * X

* Ok ¥ 3k F

100

118

50
51
52
53
54
55
56
57
60
61
62
63
64

125

NUMERI CAL

ROW 9

123
124
125
126
127

126
127
130
131
132

ROND9 563
ROM 1 460
320

1503

ROM 2 460
316

1406

543

1

2

RO1314 1634

ROM.O 460

NUMERI CAL OPERAND

B[ 3: 0]

HAS ADDR PO
| F SO=1 MEANS 1-D
| F SO=0 MEANS 2-Dli

GOTO RO ( 126)

LD

coN2 13 0 PROVMPT STRING IN 13,0
GOTO ROW10 ( 23)

LD

oo 12 14

?2 A<C X IS 1T LBL NN OR X<>NN?
GONC  ROW10 ( 133) YES

GOLONG ROWML20

PT= 0
=0 PT
GOSUB  PROVFC

GOSUB  NBYTAO SKI P ONE BYTE( THREE- BYTE FC)

GOSUB  NXTBYT

CST EX
S7= 0

CST EX

GOTO  ROWM30 ( 140)

LD

coN2 10 8 TEST FOR XECROM FC
?2 A<C X IS 1T A XECROM FC ?
GOLC  XECROM YES

LD
coN2 10 14

2 A<C X IS 1T A XEQ GTO I ND ?
GOC  ROM10 ( 133) NO

GOSUB  NBYTAB GET OPERAND

CST EX
GOsuUB  ENLCD

2S57=1 ISIT A XEQ ?
GONC  *+4 ( 121) NO

LDl

oo 14 0 LOAD XEQ FC
GOTO  *+3 ( 123)

LDl

coN2 13 0 LOAD GTO FC
GOSUB  PROMF1

GOTO ROW33 ( 147)

so= 1
LD

cone 9 12 TEST FOR 1- OR 2-DI G T OPERAND
?2 A<C X 1-DI G T OPERAND?

GONC  *+2  ( 134) YES

TO ONE BYTE BEFORE OPERAND

OPERAND

OPERAND

38



162
163
164
165
166
167
167

*

133 ROM10 1604
134 1
135 0
136 1
137 0
140 ROM®30 406
141 1
142 0
143 ROM31 246
144 1730
145 1214
146 163
147 RON®33 1204
150 1730
151 1604
152 346
153 1
154 0
155 11
156 16
157 1004
160 1
161 0
162 146
163 33

164 ROW35 1730
165 406
166 ROND36 26
167 460
170 146
171 1406
172 153
173 36
174 576
175 1614
176 27

177 576

200 1
201 0

* DFILLF EXIT PO NT
*

171
172
172
173
173
174
175
176
177
178
179
180
181
182
183
184

202 DF150 1414
203 1
204 0
205 DF160 1
206 2
207 ROM40 460
210 160
211 1406
212 307

213 1546
214 213
215 460
216 164
217 1546
220 323

SO0= 0
GOSUB  PROVFC

GOSUB  NBYTAO

=C X
GOsuUB  ENLCD

AC EX X
CST EX

257=1

GONC  ROW35 ( 164)
s7= 0

CST EX

so= 0

BC EX X

GOSUB  MESSL

CON 9
CON 14
CON @004
GOSUB  BLANK

AB EX X
GOTO ROMW36 ( 166)

CST EX
A=C X
=0 XS
LDl
CON 102
? A<C X
GONC ROM40 ( 207)
=0 S
A=A+1 S
?S0=1

GOC  *+2  ( 200)
A=A+l S
LEGAL

GOSUB  GENNUM

?S81=1
GSUBNC LEFTJ

GOLONG LDSSTO

CON 112
? A<C X
GCC CAPABC ( 242)

?2 A#C X
GONC  RT ( 235)
LDl

CON 116

?2 A#C X

GONC  RL ( 252)

PROVPT THE FUNCTI ON FI RST
LOAD OPERAND

SAVE OPERAND | N A TEMP
ENABLE LCD CHI P

LOAD OPERAND BACK TO C. X
MOVE OPERAND TO STATUS BI TS

| NDI RECT ?
NO

I
N
D
QUTPUT A BLANK

Al 1: 0] _ OPERAND

NUMERI CAL OPERAND ?
NO

1-DId T NUMERI CAL OPERAND
YES

QUTPUT OPERAND

DI SPLAY FULL ?
NO, LEFT-JUSTI FY

ENABLE CHIP O

& PUT UP SSO

CAPI TAL A/ B,C D E ?
YES

ISITATS
YES

IS 1T A LASTX ?
YES

39
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185
186
187
188
189
190
191
192
193
194
195
196
197

199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216

ROW 1

Al 2: 0]
DG T ENTRY STRI NG

223
224
225
226
227
228

DAT

232
233
234
235
236
237
238
239
240
241
242
243
244

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

ROV45

ROW50
ROM60
CAPABC

SMLABC

RL

1406
233
460
161
1106
1474
460
32
1176
67

1146

1753

460
134
1106

1750
1413
460
145
1733
460
172
1106
1066

1673
460
150

1633

CA-C
C=C+1
LEGAL
GOTO
LDl

CON

(€O 0]

SMLABC ( 245)

113

26

ROM60 ( 240)

ROM45 ( 231)

92
X

DF150 ( 202)
101
ROW50 ( 237)
122

X

XS
ROVWO60 ( 240)
104

ROW50 ( 237)

40

ISIT SMALL A B,C, D E ?
YES

ITISANX YORZ

BUT | N THE REVERSE ORDER

C.S _ OFFSET
LOAD A Z' S

- INCLUDI NG DA T ENTRY AND AGIO, AXEQ

HAS THE FUNCTI ON CODE B[ 3: 0]
IFITS A DGT ENTRY FC.

255
256
257
260
261

DEROW

460
35
1406
713
473

LDI
CON2
? A<C
GONC
GOTO

ENTRY STARTS HERE

262 DERWO 460

263
264
265
266
267
270
271
272
273
274
275
276

LDI
CON2
? A<C
Goc
?2 A#C
Goc
FRSABC
CST EX
S6=
PT=
AC EX
c=C+C
Goc

1 13
X

RW110 ( 351)
DERWO ( 330)
1 10

X

DERWSO ( 316)
X

DERWLO ( 303)
1

6

PT

PT

DERW5 ( 300)

PO NTS TO 1ST BYTE OF

ISIT ADGAT ENTRY FC ?
NO, ElI THER AGTO OR AXEQ

ISITADGAT ?
YES
ISITADP.?
NO

SET D. P.
CHECK FOR EURCPEAN NOTATI ON

NOVAS

NG MAnuf acturer Supported

reci pient agrees NOT to contact nmanufacturer
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245 277 1210 S7= 1 SET COWA
246 300 DERWS5 1730 CST EX

247 301 1750 SLSABC

248 302 213 GOTO DERWSO ( 323)

249 303 DERMO 1046 C=C+1 X

250 304 1546 ? A#C X IS IT AN EEX ?

251 305 67 GOC  DERW20 ( 313) NO

252 306 1 GOSUB BLANK

252 307 0

253 310 460 LDI

254 311 5 CON @5 "E"

255 312 73 GOTO DERWS5 ( 321)

256 313 DERW20 460 LDI I T MUST BE A CHS

257 314 55 CON @5

258 315 43 GOTO DERWB5 ( 321)

259 316 DERWO 246 AC EX X

260 317 1434 PT= 1

261 320 320 LC 3

262 321 DERW5 1 GOSUB CHRLCD

262 322 0

263 323 DERWS0 1 GOSUB NBYTAO ENBALE CHI P 0

263 324 0

264 & GET NEXT BYTE

265 325 156 AB EX PUT THE PGVWPTR BACK TO B
266 326 126 C=0 XS

267 327 406 A=C X A X _ NEXT BYTE

268 330 DERWO 1 GOSUB ENLCD

268 331 0

269 332 460 LDI

270 333 35 CON2 1 13

271 334 1434 PT= 1

272 335 1542 ? A#C PT IS TH'S BYTE A ROW1 FC ?
273 336 37 GOC  DF190 ( 341) NO

274 337 1406 ? A<C X ISITADGT ENTRY FC ?
275 340 1227 GOC  DERWO ( 262) YES

276 341 DF190 414 ?S8=1 PROVPT ?

277 342 53 GONC DF200 ( 347) NO

278 343 460 LDI

279 344 37 CON @7

280 345 1 GOSUB CHRLCD

280 346 0

281 347 DF200 1 GOLONG DF150

281 350 2

282 351 RW110 1746 A SL X CONVERT FC FROM 1D TO DO
283 352 26 A=0 XS OR FROM 1E TO EO
284 353 1 GOSUB PROVFC

284 354 0

285 355 1 GOSUB NBYTAO

285 356 0

286 357 156 AB EX

287 360 RW140 406 A=C X

288 361 RW141 404 S8= 0

TXTSTR - TEXT STRI NG

Al 0] HAS THE LENGTH OF THE STRING B[ 3:0] PO NTS TO ONE BYTE
BEFORE 1ST CHAR

| F S2=1, ALPHA STRING | S KNOM | N ROM

I F S2=0, STRING IS IN RAM

TXTROM - SETS S2 AND DROPS | NTO TXTSTR



[ I

TXRWLO -

TXTROW - COPI ES S10 ( ROVFLAG

302
303
304
305
306
307
308
309
310
311
312
313
314
315
315
316
317
318
319
320
321
322
323
323
324
325
326
326
327
328
328
329
330
331
331
332
333
333
334
334
335

337
338
338
339
339
340
341
342
342
343
344
345
346

362
363
364

365

366
367
370
371
372
373
374
375
376
377
400
401
402
403
404
405
406
407
410
411
412
413
414
415
416
417
420
421
422
423
424
425

| DENTI CAL TO TXTSTR

TXTROW 1004
314
23

TXTROM 1010
TXTSTR

TXRWLO 1434

2

246

132

126

674

432

1

0

1670

460

407

1750

TXRWBO 672

1357

156

1

0

34

1014

1

1
1014
1

0
156
406
1

0
246
1

0

1

0
1533

ROM20 156
1

0

1

0
216
406
1

0
1434
542
163
460

S2=
?510=1
GONC
ENTRY
S2=

PT=
A=0
AC EX
Cc=0
Cc=0
RCR
A=C
GOSUB

FRSABC
LDl

CON
SLSABC
A=A-1
G0oC

AB EX
GOosuB

PT=
252=1
GSUBC

?82=1
GSUBNC

AB EX
A=C
GOsuB

AC EX
GOsuB

GOosuB
[€0] 0]

AB EX
GOosuB

GOsuB

GOosuB

PT=
A=A+1

LDI

42

I NTO S2 AND FALLS | NTO TXTSTR

0

TXTSTR ( 366)
TXTROM

1

1

PT

X

M

XS

11

M
ENLCD

@o7

M
DF190 ( 341)
W

ENCPOO
3
NXBYTO

NXBYTA
X

ENLCD

X
ASCLCD

CHKFUL
TXRWBO ( 403)

I NCAD
NXTBYT
w

X
ENLCD

1
PT
ROWL22 ( 462)

ROVFLAG?
NO

YES

A.M _ CHAR COUNTER

ALL DONE ?
YES

SET UP FOR NXBYTA
ROW?

YES

SAME QUESTI ON

NO

A X _ CHAR

SEE I F LCD FULL

LOAD OPERAND
SAVE PC IN B

ISIT LBL ?
NO I T'S AN END
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347
348
348
349
349
350
351
351
352
353
354
355
355
356
357
358
359
360
361
361
362
363
364
365
366
367
368
369
370
371
372
372
373
374
375
375
376
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390

446

317 CON2 12 15 LOAD LBL FC
1 GOSUB PROWVF1 PROVPT THE FUNCTI ON

1 GOSUB ENCPOO ENABLE CHI P O

1 GOSUB | NCAD

656 A=A-1 CHAR COUNTER -1 (SKIP KO
1 GOLONG RW141

ROM22 252 AC EX WPT
1142 CG=C-1 PT RESTORE THE " END"

300 CON2 12 0 PROVPT " END'
1 GOSUB PROWF1

314 ?S10=1 ARE VE | N ROM ?
357 GOC  ROM25 ( 527) YES, PROWPT "END' ONLY
214 ?S5=1 FI NAL END ?

333 GONC ROM25 ( 527) NO

104 CON @4
1 GOSUB REGLFT

406 A=C X
36 A=0 S
1 GOSUB ENLCD

1 GOSUB CENNUM

460 LDI
40 CON @0
1750 SLSABC
1770 RABCL READ | N LEFTMOST CHAR
1634 PT= 0
1342 2 C#O PT IS 1T A BLANK ?
23 GONC  *+2 ( 523) YES, THROWIT AWAY
1650 SRSABC IS AN "E', PUT I T BACK
460 LDI
140 CON @40 LOAD A DOT
1650 SRSABC SH FT I N LEFT END
1440 DI STOG
ROW25 1404 Sl= 0
523 GOTO DF040 ( 602)

DFI LLF _ DI SPLAY ONE PROGRAM STEP

CALLI NG SEQUENCE:

PGWTR _ PO NT TO LAST BYTE OF PREVI QUS STEP
GOSUB DFI LLF

| F PRI VATE, DI SPLAY " PRI VATE" AND RETURN
ELSE DI SPLAY ONE LI NE OF PROGRAM MEMORY

43
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FOUR ENTRY PO NTS :

1. DFILLF - NORVMAL ENTRY

2. DFRST9 - RESET S9 REMEMBER KEYBOARD NOT BEEN RESET YET
RESET S8 SAY NO PROWPT & SCRCOLL

3. DFRST8 - ONLY RESET S8

4. DFKBCK - SPEND APPROXI MATELY 100 M LLI SEC CHECKI NG FOR
KEY UP BEFORE DROPPI NG | NTO DFRST9

USES S0, S1, S2, A B, C. ASSUMES NOTHI NG

NOT TRUE! CALLS LINNUM SEE COMMVENTS ON LI NNUM

USES AT LEAST TWD SUBROUTI NE LEVELS

RETURN W TH CH P ENABLED & STATUS SET #0 ENABLED

EXCEPT ON THE KEY UP PATH OQUT OF DFKBCK THE CHI P ENABLE AND

STATUS SET ARE UNCHANGED.

413 531 DFKBCK 460 LD

414 532 310 CON 200
415 533 1110 S9= 1 ASSUVE KB W LL BE RESET
416 534 DF0O10 1710 RST KB

417 535 1714 CHK KB

418 536 1640 RTN NC

419 537 1146 C=C-1 X

420 540 1743 GONC DF010 ( 534)

421 541 DFRST9 1104 S9= 0O SAY KEYBOARD NOT RESET YET
422 542 DFRST8 404 S8= 0 SAY NO PROVPT, SCROLLI NG
423 543 DFILLF 1404 Sl= 0 SAY LCD NOT FULL YET
424 544 1604 SO= 0 ASSUVE 2ND OPERAND

425 545 1 GOSUB ENCPOO

425 546 0

426 547 1 GOSUB LI NNUM LOAD LI NE #

426 550 0

427 551 406 A=C X A X _ LINE #

428 552 206 B=A X SAVE LINE # IN B. X

429 553 1514 ?S12=1 PRI VATE ?

430 554 53 GONC DF030 ( 561) NOT PRI VATE

431 555 XMSGPR 1 GOSUB MSG

431 556 0

432 557 0 XDEF  MSGPR SAY PRI VATE

433 560 223 GOTO DF040 ( 602)

434 561 DFO30 1 GOSUB CLLCDE

434 562 0

435 563 36 A<0 S

436 564 1 GOSUB GENNUM OUTPUT LI NE #

436 565 0

437 566 1306 ? B#0 X LINE# = 0 ?

438 567 157 GOC  DF050 ( 604) NO

439 570 314 ?S10=1 ARE VE | N ROM ?

440 571 117 GOC  DF040 ( 602) YES, NO PROWPT FOR LI NE#=0
441 572 1 GOSUB REGLFT

441 573 0

442 574 406 A=C X A X _ MEM LEFT

443 575 36 A<0 S

444 576 1 GOSUB ENLCD

444 577 0

445 600 1 GOSUB GENNUM

445 601 0

446 602 DF040 1 GOLONG DF150

446 603 2

447 604 DFO50 460 LD

448 605 40 CON @0

449 606 1750 SLSABC QUTPUT A BLANK
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450 607 DFO60 1 GOSUB ENCPOO ENABLE CHI P O

450 610 0

451 611 1670 C=REGN 14 SET UP FOR D. P. (COVWA) CHECK

452 612 416 A=C

453 613 1 GOSUB CGETPC LOAD PROGRAM PO NTER

453 614 0

454 615 DF100 1 GOSUB NXTBYT NEXT BYTE

454 616 0

455 617 1434 PT= 1

456 620 1352 ? C#0O WPT IS ITT A NULL ?

457 621 1743 GONC DF100 ( 615) YES, SKIP IT

458 622 216 B=A SAVE THE PGWTR IN B

459 623 126 C=0 XS

460 624 406 A=C X A. X _ FUNCTI ON CODE

461 625 1074 RCR 2

462 626 460 LDI JUMP TABLE START FROM

463 627 100 CON @noo QUAD 1

464 630 374 RCR 10

465 631 740 GOTCC

REGLFT - PUSHES " REG " INTO LCD FROM RI GHT END & FALLS | NTO
MEMLFT

ASSUMES LCD ENABLED ON ENTRY

SEE MEMLFT FOR EXIT CONDI TI ONS

USES ONE ADDI TI ONAL SUBROUTI NE LEVEL AND USES (] 6: 0] -
MEMLFT FOR ADDI TI ONAL REG STER USAGE

SEE

474 ENTRY REGLFT

475 632 REGLFT 1 GOSUB MESSL

475 633 0

476 634 40 CON 32 BLANK
477 635 22 CON @2 R

478 636 5 CON 5 E

479 637 7 CON 7 G
480 640 1040 CON @o4o BLANK
MEMLFT - COWPUTE HOW MANY UNUSED REG LEFT I N MEM

ASSUMES NOTHI NG
RETURNS WTH # OF REG LEFT IN C[2: 0] AND CHI P O ENABLED.
USES A AND C. USES ONE ADDI TI ONAL SUBROUTI NE LEVEL.

487 641 MEMLFT 1 GOSUB ENCPOO

487 642 0

488 643 1570 C=REGN 13 LOAD CHAI N HEAD
489 644 132 C=0 M

490 645 416 A=C w

491 646 103 GOTO MEMLF2 ( 656)

492 647 MEMLF1 1146 C=C-1 X PO NT TO NEXT REG
493 650 416 A=C wW

494 651 1160 DADD=C

495 652 70 C=DATA LOAD THE REG

496 653 1356 ? C#H0O W ZEROINIT ?

497 654 107 GOC MEMLF3 ( 664) NO REACH END OF MEM
498 655 572 AFA+1 M COUNT 1

499 656 MEMLF2 460 LD

500 657 300 CON2 12 0

501 660 1546 ? A#C X REACH REG (C,0) ?
502 661 33 GONC  MEMLF3 ( 664) YES

503 662 256 AC EX W

504 663 1643 GOTO MEMLF1 ( 647)
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505 664 MEMLF3 256 AC EX

506
507

665
666

74
1740

RCR 3
RTN

46

CHRLCD - QUTPUT A CHAR TO LCD AND CHECK SCROLLI NG

| F S1=1 MEANS DI SPLAY ALREADY FULL. THEN AFTER SENDI NG THE CHAR
TO DI SPLAY CHECK | F A DELAY | S REQUI RED BY CALLI NG SCROLL ROUTI NE.
THE LCD CCDE | S EXPECTED IN ([ 2: 0] .

LDl
CON @0

CON @0
A=C X
RABCL

SRSABC

C=0 XS

? AHC X

RTN NC

S1= 1
GOLONG SCROLO

USES A X, C

MAY USE A SUBROUTI NE LEVEL
516 667 BLANK 460
517 670 40
518 671 CHRLCD 1750
519 672 CHKFUL 1414
520 673 127
521 674 460
522 675 40
523 676 406
524 677 1770
525 700 1650
526 701 126
527 702 1546
528 703 1640
529 704 1410
530 705 CKFL10 1
530 706 2
PROVFC -

CKFL10 ( 705)

ASSUMES LCD ENABLED
MAY SET S1,S9 NMAY RTN VI A SCRCLO

QUTPUT A BLANK

LCD ALREADY FULL ?
YES, DO DELAY BEFORE RETURN

READ THE LEFTMOST CHARACTER
PUT I T BACK

IS 1T A BLANK ?
YES, NO NEED FOR SCROLLI NG YET
REMEMBER LCD FULL

QUTPUT A PROVPT STRING FOR A M CROCODE FUNCTI ON

PROVC ENTRY: A[ 1:0] =MAI NFRAME FC, LCD NEED NOT BE ENABLED
PROVF1 ENTRY: (] 1: 0] =MAI NFRAME FC, LCD MJUST BE ENABLED

PROVF2 ENTRY:

C[ 6: 3] =XADR, LCD ENABLED

ALL ENTRY PO NTS USE C AND LEAVE S8=0 AND LCD ENABLED
PROVFC AND PROMF1 LEAVE PT=2
PROVWC USES A SUBROUTI NE LEVEL TO CALL ENLCD

541
541
542
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561

707
710
711
712
713
714
715
716
717
720
721
722
723
724
725
726
727
730
731
732
733
734
735

PROVFC 1
0

246

406

PROW1 1074
460

24

1174

1460

34

120

674

PROVF2 410
PMPT20 1172
1460

126

1730

514

33

1066

504

PMPT30 1214
33

GOsuUB  ENLCD
CA X
RCR 2
LDl

CON @4
RCR 9
CXl SA

PT= 3
LC 1
RCR 11
S8= 1
CGCG1 M
CXl SA

C=0 XS
CST EX
?56=1
GONC
C=C+1 XS
S6= 0
?S87=1
GONC

PMPT30 ( 734)

PMPT40 ( 740)

C.X _FC
MAI N FUNCTI ON TABLE

START FROM @.2000
LOAD XADR

I NI TI ALI ZE FI NAL CHAR FLAG
GET CHARACTER

SPECI AL CHARACTER?

NO

YES. SET BIT FOR DI SPLAY CREG

FI NAL CHARACTER?
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562 736 404 S8= 0 YES

563 737 1204 S7= 0

564 740 PMPT40 1730 CST EX

565 741 1750 SLSABC PUT CHAR TO LCD
566 742 414 7S8=1 MORE CHARS?

567 743 1617 GOC  PMPT20 ( 724) YES

568 744 460 LD

569 745 40 CON @0

570 746 1750 SLSABC OUTPUT A BLANK
571 747 1740 RTN

GENNUM - CONVERT A HEX NUMBER TO DECI MAL & OQUTPUT TO LCD
CALLI NG SEQUENCE:
A. X _ HEX NUMBER
AS _# OF QUTPUT DIGATS. IF A S=0, # OF OQUTPUT
DA TS WLL BE EITHER 2, 3 OR 4.
I F OQUTPUT TO LCD | S DESI RED, ENTER W TH LCD CH P ENABLED.
IF LCD IS TO REMAI N UNCHANGED, ENTER W TH A NONEXI STENT
DATA STORAGE CHI P (I.E. CH P 1) ENABLED.
GOSUB  GENNUM
LEAVES # OF DDA TS IN B. S
LEAVES DIG@ T STRING I N A. M LEFT-JUSTI FI ED
RETURNS ACTI VE PO NTER=0 FOR HI STORI CAL REASONS
USES A, C B[13]. DOESN T CALL ANY SUBROUTI NES.
DOESN T CHANGE WHI CH CHI P (SLEEPER OR LCD) | S ENABLED.

588 750 CGENNUM 236 B=A S

589 751 116 C=0 W

590 752 1240 SETDEC

591 753 246 AC EX X

592 754 416 A=C w

593 755 1074 RCR 2 0] _ MOST SIGN. DIA T
594 756 1046 C=C+1 X CONVERT | T TO DECI MAL
595 757 1146 CCG1 X

596 760 756 C=C+C MULTI PLY I T BY 16

597 761 756 C=C+C

598 762 756 C=C+C

599 763 756 C=C+C

600 764 1746 A SL X

601 765 246 AC EX X

602 766 1074 RCR 2 C[0] _ SECOND DIG T
603 767 1046 C=C+1 X CONVERT | T TO DECI MAL
604 770 1146 CCG1 X

605 771 1006 C=A+C X

606 772 276 AC EX X A.S _ LEAST SIGN. DA T
607 773 756 C=C+C MULTI PLY I T BY 16

608 774 756 C=C+C

609 775 756 C=C+C

610 776 756 C=C+C

611 777 6 A=0 X

612 1000 256 AC EX W

613 1001 1374 RCR 13 C0] _ LEAST SIGN. DA T
614 1002 1056 C=C+1 CONVERT | T TO DECI MAL
615 1003 1156 CG=C-1

616 1004 1016 C=A+C W

617 1005 1140 SETHEX

618 1006 1336 ? B#0 S QUTPUT DIG TS = 0 ?
619 1007 167 GOC GENN20 (1025) NO

620 1010 1334 PT= 13

621 1011 420 LC 4



622
623
624
625
626
627
628
629
630
631
632
633
634
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652

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

GENN20
GENN25

GENNSO0
GENN4O

GENNS5

436
174
1376
177
1374
676
1376
137
1374
676

103
176
236
676

1474
1753
176
1474
432
236
1374
1634
676
1540
460

1374
1750
1723

S
4

?2 CHO S
GENNAO (1034)
3

A=A-1 S

?2 CHO S

GOC  GENN4O (1034)

RCR 13

A=A-1 S

GOTO  GENN4O (1034)
S

A=A-1 S
GOC  GENN3O (1033)
1

RCR
GOTO  GENN25 (1027)
AB EX S

RCR 1

=C M

=A S

RCR 13

PT= 0

A=A-1 S

RTN C

LD

CON 3

RCR 13

SLSABC

GOTO  GENN55 (1041)

DETERM NE M N. QUTPUT DIG TS
NEEDS 4 DIA TS ?

YES

NEEDS 3 DIA TS ?

YES

TWO DIG TS

COPY DIG@ T STRING TO A M

COPY # OF DIG TS TO B. S
LEFT-JUSTIFY DDA T STRING IN C
AS ADVERTI SED FOR EXI T

48
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AFORMI - FORMAT A NUMBER AND PUT IT TO ALPHA STRI NG
CALLED BY ARCL, THE NUMBER IS EXPECTED IN B

ASSUMES NOTHI NG USES A, B,C. RETURNS WTH CH P O ENABLED.
CALLS APPEND TO PUT THE CHAR | N ALPHA REG

CALLS FORMAT, 2 SUB LEVELS.

660 1050 AFORMI 106 C=0 X

661 1051 1160 DADD=C ENABLE CHI P O

662 1052 316 C=B wW LOAD THE NUMBER
663 1053 1 GOSUB FORNVAT

663 1054 0

664 1055 404 S8= 0 ASSUME FI X MODE
665 1056 24 ? PT= 3 FI X MODE ?

666 1057 23 GONC  *+2 (1061) YES

667 1060 410 S8= 1 SCI OR ENG MODE
668 1061 256 AC EX LOAD DI SPLAY REG A
669 1062 530 M=C SAVE IN M

670 1063 1376 ? C#O0 S MANTI SSA NEGATI VE ?
671 1064 1 GSUBC APND- YES

671 1065 1

672 1066 340 SEL Q

673 1067 1534 PT= 12 =12

674 1070 AFMI10 340 SEL Q

675 1071 AFMI11 1324 ? PT= 13 JUST DONE W TH EXP ?
676 1072 1540 RTN C YES, VWE ARE ALL DONE
677 1073 AFMI12 320 LC 3

678 1074 1734 I NC PT

679 1075 142 AB EX PT

680 1076 1402 ? A<C PT ENCOUNTER A BLANK ?
681 1077 327 GCC AFMT30 (1131) YES, END OF MANTI SSA
682 1100 1542 ? A#C PT ISIT ADGT O\NLY ?
683 1101 223 GONC  AFMI20 (1123) YES

684 1102 142 AB EX PT

685 1103 1 GOSUB APNDDG QUTPUT THE DIA T FI RST
685 1104 0

686 1105 340 SEL Q

687 1106 302 C=B PT

688 1107 742 C=C+C PT ISI1T A COWA ?

689 1110 43 GONC *+4 (1114) NO, ITISADP

690 1111 460 LDI

691 1112 54 CON @4 COMVA

692 1113 33 GOTO  *+3 (1116)

693 1114 460 LDI

694 1115 56 CON @6 D. P.

695 1116 1724 DEC PT

696 1117 240 SEL P

697 1120 1 GOSUB APND10

697 1121 0

698 1122 1463 GOTO  AFMI10 (1070)

699 1123 AFMI20 1 GOSUB APNDDG QUTPUT THE DIGA T
699 1124 0

700 1125 340 SEL Q

701 1126 1724 DEC PT

702 1127 1024 ? PT= 2 END OF MANTI SSA ?
703 1130 1403 GONC  AFMT10 (1070) NOT YET

704 1131 AFMI30 414 ?S8=1 FI X MODE ?

705 1132 1640 RTN NC YES, ALL DONE

706 1133 1434 PT= 1
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707 1134 630 C=M
708 1135 1342 2 CHO PT

709 1136 27 GOC  *+2  (1140)

710 1137 1724 DEC PT

711 1140 240 SEL P

712 1141 460 LDI

713 1142 105 CON @05 E

714 1143 1 GOSUB APND10

714 1144 0

715 1145 630 C=M

716 1146 1366 ? CHO XS EXP NEGATI VE ?
717 1147 1 GSUBC APND- YES

717 1150 1

718 1151 1173 GOTO  AFMT10 (1070)

APNDDG (| NCLUDI NG APND-, APND10, APND20) HAS BEEN MOVED TO
QUAD 0 TO FILL UP A HOLE THERE

ROVHED - LOCATE ROM HEAD ADDRESS
RETURNS THE ADDRESS OF THE BEG N STATEMENT AT
THE START OF A PROGRAM | N ROM

IN. CH P O SELECTED

OUT: A[3:0]= ROM HEAD ADDRESS

USES: ([ 13:0], STATUS BIT 12 & A[3: 0]

ENTRY PO NT- ROVHO5
IN: PT= 3
d 6: 3] = ROM ADDRESS

733

734

735

736

737

738

739

740 1152 ROVED 34 PT= 3 -

741 1153 1470 C=REGN 12 GET PG\CTR

742 1154 ROMHO5 674 RCR 11 -

743 1155 1504 S12= 0 -

744 1156 23 GOTO *+2 (1160) -

745 1157 ROMHO6 1172 C=C-1 M FIND BEG N STMT
746 1160 1460 CXI SA -

747 1161 1166 C=C-1 XS -

748 1162 1757 GOC  ROWVHO6 (1157) -

749 1163 1166 C=C-1 XS -

750 1164 1737 GOC  ROWVHO6 (1157) -

751 1165 1166 C=C-1 XS SET PRIVACY BI T
752 1166 27 GOC  *+2 (1170) -

753 1167 1510 S12= 1 -

754 1170 ROMH35 74 RCR 3 Al 3: 0] _HEAD ADDR
755 1171 412 A=C  WPT -

756 1172 1740 RTN -

757

758

759

760

CPGVHD - CURRENT PROGRAM HEAD
RETURNS THE ADDRESS OF THE BEG N STATEMENT I N
ROM AND THE ADDRESS OF THE FI RST STEP OF A

o NOVAS

NG MAnuf acturer Supported
reci pient agrees NOT to contact nmanufacturer
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ROVFLAG?
NOPE

FOR CARD READER & PRI NTER
GET LI NK

CHAI' N END?
YES

NO, TRAVERSE CHAI N
ALPHA LBL?

YES
A 3: 0] _HEAD ADDRESS

PARSE LOG C FOR ASSI GN FCN

ON ENTRY, CHIP 0 IS ON
PTR=1, C. X=HO1F,
Al 1: 0] =HLF

I NSERT BLANK

ON RETURN FROM NEXT, PT=1
LCD CH P ON, SS PTEMP1 UP
& B. X=" "

& N[ 2: 1] =LOG CAL KC(0- 79)
FOR WAND 11/ 26/ 79

BKARROW IS A LEGAL OPERAND
SHI FT KEY?

*. IN. Al 3:0]= PROGRAM COUNTER ( MUST BE THE ADDRESS OF A LINK
* | .E., THE FIRST BYTE OF A GLOBAL LBL OR END)
* NO PERI PHERAL ENABLED.
*. PT= 3
*. OUT: Al 3:0]= CURRENT PROGRAM HEAD ADDRESS
* . PT= 3
*. USES: A[3:0], C[13:0], B[4:0]
*. USES: 1 SUBROUTI NE LEVEL
773
774
775
776 1173 CPGVHD 314 ?S10=1
777 1174 33 GONC CPGMLO (1177)
778 1175 252 AC EX WPT
779 1176 1563 GOTO ROVHO5 (1154)
780 ENTRY CPGMLO
781 1177 CPGMLO 1 GSBLNG GTLI NK
781 1200 0
782 1201 CPGML5 1346 ? CHO X
783 1202 1 GOLNC FSTIN
783 1203 2
784 1204 1 GSBLNG UPLI NK
784 1205 0
785 1206 1076 C=C+1 S
786 1207 1727 GOC  CPGML5 (1201)
787 1210 1 GOLONG | NCAD2
787 1211 2
788
789
790
791
792
793
794 ENTRY ALCLOO
795 ENTRY KEYOP
796 ENTRY RAK60
*
* KEYOP - KEYCODE OPERAND -
*
800 KEYOP
801
802
803 1212 1 GOSUB OFSHFT
803 1213 0
804 1214 1 GOSUB ENLCD
804 1215 0
805 1216 460 LDI
806 1217 40 CON 32
807 1220 1750 SLSABC
808 1221 KYOP10 1 GOSUB NEXT1
808 1222 0
809
810
811
812
813 ENTRY KYOPCK
814 KYOPCK
815 1223 0 NOP
816 1224 514 ?S6=1
817 1225 163 GONC  KYOP40 (1243)

NO



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

831
832
833
834
835
836
837
838
839
839
840

842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
870

*

1226
1227
1230
1231
1232
1233
1234
1235

1236
1237
1240
1241
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

KYOP11 1670
KY11A

KYOP40

KYOP50

KYOP60 260

KYOP70 1042
KYOP80O 1750
546

1
2

* ALCLOO - LOd C TO MAP
*

C=N
C=C+C PT

GOC  KYOP11l (1235)
LDl

CON 45

SLSABC

GOTO  KY11A (1236)
RABCR

GOSUB TOGSHF
GOSUB  ENLCD

GOTO  KYOP10 (1221)
LDl

oo 12 3
A=C

C=KEYS

RCR 3

2 A<C WPT

GONC  KYOP50 (1255)

GOSUB  BLI NK
GOTO  KYOP10 (1221)

Cc=0
C=KEYS
RCR

LC
C=C+1
SLSABC
=C
LDl
CON
S8=

? A#C
GoC
S8=
C=N

C SR

A=C

C SR
PT=

LC
?S8=1
GONC KYOP70 (1304)
? C#O PT

[co M KYOP80 (1305)
CcC=C+1 PT

SLSABC

A=A+1 X

LEGAL

GOLONG NULT#3

XXO@ X Xww
S

YOP60 (1272)

WP XXX P

RETRI EVE LOG CAL KC TO (] 2: 1]
SHI FT ALREADY ON?

YES

NO.

PUT HYPHEN TO LCD
SH FT OFF HYPHEN
TOGGELE THE SHI FT FLAG

HEX C3

KC TO d 1: 0]

KC>C3?

NO. LEG TI MATE KEY

YES. USER PRGM OR ALPHA KEY

SEND ROW TO LCD
COPY ASCII ROWTO A X

" g
ASSUVE ROM:4

ROWEA?

YES, NOT "ENTER' ROW
"ENTER ROW

RECOVER LOG KC TO (] 2: 1]
LOG KC TO g 1: 0], 0 TO d 2]
SAVE LOG KC IN A X

LOG COL TO J 0]

"ENTER' ROW

NO

A KEY TO THE RI GHT OF "ENTER'?
YES - DON' T | NC COLUW #

| NCREMENT COLUMN #

SEND COL TO LCD

KC | NTERNAL FORM ( 1- 80)

LOCAL ALPHA OPERANDS ONTO NUMERI C OPERANDS
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874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
903

905
906
907
908
909
910
911
912
913

915
916

918
919
920
921
922
923
924
925
926
927
928

*

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

1354

1355
1356

1357
1360
1361
1362
1363
1364
1365
1366
1367
1370
1371

ALCLOO
416

460
101
1406
1540
460
113
1406
363
460
45
ALCL10 1006
1374
346

1434
412
460

36
1552
43
1146
1552
67
ALCL20 374
416
146
1

2

ALCL30 460
315

1552

57

1474

1076

1076

1643

ALCL40 146
1740

ALCL50 460
141
1406
1540
460
146
1406
1640
460
32
1333

* ENTER HERE FROM PARSE
*BITINTHE BIT MAP IS

932

RAKG60

=C

LDI
CON

? A<C
RTN C
LDI
CON

? A<C
GONC
LDl
CON
C=A+C
RCR
BC EX

PT=
=C
LD
CoN2

2 AHC
GONC
CcC1
2 AHC
GoC
RCR
A=C
AB EX
GOLONG

LDl
CON2
? AHC
[co o
RCR
CC+1
C=C+1
LEGAL
(€O 0]

AB EX
RTN

LDI
CON

? A<C
RTN C
LDI
CON

? A<C
RTN NC
LDl
CON
GOTO

NEWFCN LOG C | N USER

SET.

@aoil
X

@13

X

ALCL50 (1357)
37

X
13

1 14
ALCL20 (1340)

ALCL30 (1345)

12 13
ALCL40 (1355)

ALCL20 (1340)
X

@as41
X

@L46
X

26
ALCL10 (1324)

CHARACTER TO A. [
REMAI NDER OF A |

"
CHAR<" A" ?
NOT LOCAL

"
CHAR<" K" ?
NO. TEST FOR LOVWER CASE

MAP 65 ONTO 102

ARGUVENT TO B[ 2: 1],
FC TO ([ 1: 0]

FC TO Al 1: 0]

FC FOR AXEQ

FC # AXEQ?

TH S 1S AXEQ

CONVERT AXEQ TO AGTO

FC # AGTO?

NOT AGTO

NEW FC TO d 4: 3]

NEW FC TO Al 4: 3]

MERGE ARGUMENT W TH VALUE
IN Al 4: 1]

FC FOR ALBL
FC # ALBL?
NOT ALBL.

LBL NN FC (CF) TO ([ 13: 0]

FC BACK TO B. X

TEST FOR LONER CASE A. .. E
SMALL A

CHAR<SMALL A?

YES. NOT LOCAL

SMALL F
CHAR<SMALL F?
NO. NOT LOCAL

MAP 97 TO 123

MODE WHEN THE
BIT SET IN BIT MAP
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933
934
935
936
937
938
938
939
940
941
942
943
944
945
946
946

948

1372
1373
1374
1375
1376
1377
1400
1401
1402
1403
1404
1405
1406
1407
1410
1411

260
1474

C=N

RCR 1

A=C

A=A+1 X

Sl= 0
GOSUB  GCPKC
?83=1

GOC  RAK100 (1443)
PT= 3
? CHO PT

GOC  RAK70 (1412)
A=C

A=0 XS

GOLONG NAME4A

ENTRY RAK70

ENTRY PO NT ADD FOR WAND ON 3-13-79

951
952
953
953

1412
1413
1414

RAK70
160
1
0

N=C
GOsuUB  GITRVAD

GITRVAD RETURNS XADR I N Al 3: 0]

955
956
957
958
959
960
961
961

963
964
965
966
967

969
969
970
970
971
971
972
973
974
974
975
975

977
978
979
980
981
982
983

1415
1416
1417
1420
1421
1422
1423
1424

123
256
730
14
47
260

RAK80

RAK90 1

RAK100

GOTO  RAK90 (1427)
AC EX

MC EX

2S3=1

GOC  RAKS0 (1425)
C=N

GOLONG NAVE4D
S2= 1

GOTO  NWH4@X (1507)
GOSUB  CLLCDE

GOSUB  XROWNF

GOSUB  ENCPOO

S9= 0

C=N

GOSUB  STORFC
GOLONG NWH4 @

M=C

CON @635

CON @74

C=M

PT= 3

GOSUB  GTLNKA

RECOVER KC FROM N
SETUP
FOR

GCPKC

FI ND REASSI GNED FCN

RAM?
YES

XROM FC?
YES

MUST BE MAI NFRAME

FOR WAND XROM

XROM
SAVE FC IN N

M SSI NG ROM

PUT XADR TO M
USER LANGUAGE?
YES

RETRI EVE FC FROM N

ROM USER LANGUAGE
XROM FC I N N[ 3: 0]
XADR | N M 3: 0]
STRING | N ROM

M SSI NG ROM

SAY ADDR UNKNOWN
XROM TO C

RAM
SAVE ADDR IN M
GOSUB PRT4

PRI NT DATAENTRY
RECOVER ADDRESS

GET # OF CHARS

I F ANY

54



=C S
A=A-1 S
A=A-1 S
LEGAL
GOSUB  NXBYT3

c=0
N=C
GOSUB  NXBYTA

CST EX
C=N

CST EX

RCR 2

A=A-1 S

GONC  RAK110 (1461)

GOSsUB  RTJLBL
N=C

C=0 X
DADD=C

C=N

REGN=C 9

LDl

CON2 1 14
RCR 12
GOsUB  STORFC
S2= 0
GOLONG NAMA4 @

C=REGN 14
RCR 1

CST EX

S4= 0

CST EX

RCR 13
REGN=C 14
GOsuUB  ENLCD

READEN

CST EX

S7= 0

CST EX

VRTEN

GOLONG ENCPOO

983 1451 0
984 1452 1374
985 1453 436
986 1454 676
987 1455 676
988
989 1456 1
989 1457 0
990 1460 116
991 1461 RAK110 160
992 1462 1
992 1463 0
993 1464 1730
994 1465 260
995 1466 1730
996 1467 1074
997 1470 676
998 1471 1703
999 1472 1
999 1473 0
1000 1474 160
1001 1475 106
1002 1476 1160
1003 1477 260
1004 1500 1150
1005 1501 460
1006 1502 36
1007 1503 1574
1008 1504 1
1008 1505 0
1009 1506 1004
1010 1507 Nw44@X 1
1010 1510 2
1011
1012

* OFSHFT -

* REQUI RES CH P O ENABLED ON | NPUT

* DESTROYS C

* USES ONE SUBROUTI NE LEVEL

* RETURNS VI A ENCPOO

*
1019 1511 OFSHFT 1670
1020 1512 1474
1021 1513 1730
1022 1514 104
1023 1515 1730
1024 1516 1374
1025 1517 1650
1026 1520 1
1026 1521 0
1027 1522 570
1028 1523 1730
1029 1524 1204
1030 1525 1730
1031 1526 1360
1032 1527 1
1032 1530 2

*

# OF CHARS TO

A S

SKI P OVER KEYCODE
MOVE PTR TO KEYCODE

I NI TI ALI ZE STRI NG
SAVE STRING IN N

FC FOR AXEQ

TURN OFF SHI FTSET AND SHI FT ANNUNCI ATOR

GET STATUS SET 1/2
CLEAR SHI FTSET

RESET BI T FOR SHI FT ANNUNCI ATOR

EE R R I R I I I R I I I I R I R I I I

* THI'S ROUTI NE SETS ALL ANNUNCI ATORS

<13
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ON ENTRY, ANY DATA STORAGE OR PERI PHERAL CHI P MAY BE ENABLED.
ON EXIT, CHP O IS ENABLED, REG 14 IS IN C, AND

SAVE REG 14
LOAD LOW BAT CONST

BRI NG UP SSO

RUNNI NG?

YES. TURN ON PRGM ANNUN
PGM MODE

NO

LOW BATTERY?
YES
CLEAR LOW BAT

SSO IS IN ST
USES 0 SUBROUTI NE LEVELS. USES A. X
EE R I I b b b b I b b I b b b I I b b b I I I I I I I I I I b I
1041 1531 RSTANN 1 GOSUB RSTMS1
1041 1532 0
1042 1533 ANN+14 1650 REGN=C 14
1043 1534 ANNOUT 460 LD
1044 1535 200 CON @00
1045 1536 246 AC EX X
1046 1537 1746 A SL X
1047 1540 116 C=0
1048 1541 1760 PFAD=C
1049 1542 1160 DADD=C
1050 1543 1670 C=REGN 14
1051 1544 1530 ST=C
1052 1545 1314 ?S13=1
1053 1546 37 GOC  SETPGM (1551)
1054 1547 14 ?S3=1
1055 1550 33 GONC  LOWBAT (1553)
1056 1551 SETPGM 546 A=A+l X
1057 1552 546 A=A+l X
1058 1553 LOMBAT 514 ?S6=1
1059 1554 27 GOC  ALPHA (1556)
1060 1555 26 A=0 XS
1061 1556 ALPHA 1214 ?S7=1
1062 1557 23 GONC  SHIFT (1561)
1063 1560 556 A=A+l
1064 1561 SHIFT 1074 RCR 2
1065 1562 1530 ST=C
1066 1563 1614 ?S0=1
1067 1564 43 GONC RAD  (1570)
1068 1565 460 LD
1069 1566 200 CON @00
1070 1567 506 A=A+C X
1071 1570 RAD 114 ?S4=1
1072 1571 57 GOC  RADSET (1576)
1073 1572 GRAD 214 2S5=1
1074 1573 43 GONC USER  (1577)
1075 1574 566 A=A+l XS
1076 1575 566 A=A+l XS
1077 1576 RADSET 566 A=A+l XS
1078 1577 USER 274 RCR 5
1079 1600 1530 ST=C
1080 1601 1614 ?S0=1
1081 1602 53 GONC FLAGS (1607)
1082 1603 566 A=A+l XS
1083 1604 566 A=A+l XS
1084 1605 566 A=A+l XS
1085 1606 566 A=A+l XS
1086 1607 FLAGS 274 RCR 5
1087 1610 126 C=0 XS
1088 1611 756 C=C+C
1089 1612 1474 RCR 1
1090 1613 126 C=0 XS
1091 1614 756 C=C+C
1092 1615 756 C=C+C
1093 1616 516 A=A+C
1094 1617 460 LD



* F X X

1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107

1119
1120
1121
1122
1122

1124
1125
1126
1126

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

IF KEY | S

TH' S

1131
1132
1133
1134
1134
1135
1136

1138
1139
1140
1141
1142
1143
1143
1144
1145
1145
1146
1147
1148

IS A

1655
1656
1657
1660
1661
1662
1663

1664
1665
1666
1667
1670
1671
1672
1673
1674
1675

1676
1677

LDSSTO

XR/'S

XRS10

XRS20

LET UP, GO RUN. OTHERW SE PUT UP DESCRI PTI ON OF STEP.

20
1160
460
375
1760
256
1360
106
1760
1160
1670
1530
1740

RTN

ENTRY XR/'S

RCR 6
CST EX
?S81=1
GCLC

ST=C
?83=1
GONC  XRS20
LDl

CON2 8

GOLONG PARS56

?S81=1
aC XRS10
GOsuUB  PACH4

R/ SCAT

(1651)

4

(1645)

EXECUTE R/ S
PUT UP SS3

CATALOG FLAG?
YES. GOTO CATALOG FCN.

RETRI EVE SSO

PROGRAM MODE?

NO

FC FOR STOP

PAUSEFLAG?
YES

S/

CHECK FOR KEY DOWN FOR ABOUT 100MS.

PATCH TO SPEED UP EXECUTION OF R/ S.

XRS25

XRS30

XR$40

XRS45

1514
63
404

?S812=1

GONC  XRS25
S8= 0
GOosuB  MSGA

XDEF
GOTO  XRS40
C=RECGN 15
? C#HO X
GOoC XRS30
CcC=C+1 X
REGN=C 15

GOsUB  DFKBCK

?89=1

GSUBNC NULTST

ENTRY XRS45
CON @as75
CON @74

M5GPR

(1664)

(1674)

(1671)

PRI VACY?
NO
YES

" PRI VATE"

LI NE NUMBER # 07
YES, NON-ZERO
ZERO. SET TO 1

DI SPLAY NEXT STEP

KEYBOARD RESET YET?

NO

GOsUB PRT8
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1149 1700 1 GOSUB RSTANN
1149 1701 0

1151 ENTRY RUN
1152 RUN

1153 1702 1310 S13= 1

1154 1703 1770 C=REGN 15
1155 1704 106 C=0 X
1156 1705 1146 C=CG-1 X
1157 1706 1750 REGN=C 15
1158 1707 1670 C=REGN 14
1159 1710 1530 ST=C

1160 1711 766 C=C+C XS
1161 1712 766 C=C+C XS
1162 1713 53 GONC  RUN11
1163

1164

1165 1714 1635 CON @635
1166 1715 674 CON @74
1167 1716 1 GOSUB RSTMs1
1167 1717 0

1168 1720 RUN11 1404 Sl1= 0

1169 1721 1670 C=REGN 14
1170 1722 1630 C=ST

1171 1723 1650 REGN=C 14
LOG C FOR CLD ENTERS AT NWGEOCS.
ENTRY CONDI TI ON: SSO UP

1176 ENTRY NWGEOOS
1177 1724 NWEOOS 1 GOSUB PGVAON
1177 1725 0

1178

1179 1726 214 ?S5=1

1180

1181

1182 1727 107 GOC RUN20
1183 1730 1 GOSUB CLLCDE
1183 1731 0

1184 1732 460 LDI

1185 1733 56 CON2 2 14
1186 1734 1650 SRSABC

1187 1735 1 GOSUB ENCPOO
1187 1736 0

1188 1737 RUN20 1 GOLONG NFRPU
1188 1740 2

(1720)

(1737)

58

GET A USER PROGRAM RUNNI NG
SET RUNNI NG FLAG
SET LINE # TO FFF

PUT UP SSO

DATA ENTRY FLAG?

NO

YES. MJST BE PAUSE

TERM NATI ON

GOSUB PRT4

PRI NT DATAENTRY STRI NG

CLEAR MSGFLG, DATAENTRY FLAG ETC

CLEAR PAUSI NG
PUT
SSO
BACK

TURN ON PRGM ANNUNCI ATOR

& ENABLE LCD

M5GFLAG?

M5GFLG CAN ONLY BE SET
HERE ON PAUSE TERM NATI ON
YES

EAST GOCSE

CAN' T BE A RTN BECAUSE

XR'S IS XKD AND DOESN' T HAVE NFRPU ON THE STACK

I NTARG - ZERO THE ALPHA REG AND STORE THE CHAR IN G AS THE

FI RST CHAR.

1194 ENTRY | NTARG
1195 1741 INTARG 116 C=0 wW

1196 1742 1050 REGN=C 8
1197 1743 750 REGN=C 7
1198 1744 650 REGN=C 6
1199 1745 230 GG
1200 1746 550 REGN=C 5
1201 1747 1740 RTN

1202 ENTRY STORFC
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59

STORFC - STORE FUNCTI ON CODE TO REG 10
ON ENTRY, DESIRED FC IS IN C[3:0], LEFT-JUSTIFIED IN THAT FI ELD.
ON EXIT, FC (4 DIATS) STORED TO REG 10[ 4: 1]

REG 10[ 0] 1S SCRATCH, Al 4:0] AND C ARE USED, AND PT=4.

1209 1750 STORFC 1374 RCR 13

1210 1751 134 PT= 4
1211 1752 412 A=C WPT
1212 1753 1270 C=REGN 10
1213 1754 252 AC EX WPT
1214 1755 1250 REGN=C 10
1215 1756 1740 RTN

MESSL - LEFT SH FT I NTO LCD FROM RI GHT END
CALLI NG SEQUENCE: GOSUB MESSL
CON  1ST CHAR, LCD FORM
CON  2ND CHAR, .

CON  FINAL CHAR + @000
SPECI AL CHARACTERS ( THOSE HAVI NG LCD CREG=1) CAN ONLY BE USED
AS THE FI NAL CHARACTER OF THE MESSAGE
ASSUMES LCD ENABLED ON ENTRY
USES ([ 6: 0] AND LEAVES LCD ENABLED ON EXI T

1228 ENTRY MESSL
1229 1757 MESSL 660 C=STK
1230 1760 MESS10 1460 CXI SA

1231 1761 1750 SLSABC

1232 1762 1072 C=C+1 M

1233 1763 1366 ? CH#O XS

1234 1764 1743 GONC  MESS10 (1760)
1235 1765 740 GOTCC

ENLCD - ENABLE LCD DRI VER CH P
USES C X O\LY

1240 ENTRY ENLCD

1241 1766 ENLCD 460 LD

1242 1767 20 CON2 1 0

1243 1770 1160 DADD=C Dl SABLE SLEEPER CHI PS
1244 1771 460 LDI

1245 1772 375 CON2 15 13

1246 1773 1760 PFAD=C TURN ON LCD DRI VER CHI P
1247 1774 1740 RTN

1248 UNLI ST

1251 END

ERRORS : 0



SYMBOL TABLE

AFMI'10
AFMI11
AFMI12
AFMI20
AFMI'30
AFORMI
ALCLOO
ALCL10
ALCL20
ALCL30
ALCL40
ALCL50
ALPHA

ANN+14
ANNOUT
BLANK

CAPABC
CHKFUL
CHRLCD
CKFL10
CPGMLO
CPGMLS
CPGVHD
DEROW
DERWDO
DERVWS
DERWLO
DERW20
DERVE0
DERWES
DERW60
DERW O
DFO10

DF030

DF040

DFO50

DFO60

DF100

DF120

DF150

DF160

DF190

DF200

DFI LLF
DFKBCK
DFRST8
DFRST9
ENLCD

FLAGS

GENN20
GENN25
GENNSO0
GENN4O
GENNS5
GENNUM
GRAD

1070
1071
1073
1123
1131
1050
1311
1324
1340
1345
1355
1357
1556
1533
1534
667
242
672
671
705
1177
1201
1173
255
262
300
303
313
316
321
323
330
534
561
602
604
607
615

202
205
341
347
543
531
542

1766
1607
1025
1027
1033
1034
1041

750
1572

1151

1101
1077

1371
1354
1337
1350
1321
1554

212

673
1174
1207

340
276
267
305
265
315
302
261
540
554
571
567

621
241

404
342

1602
1007
1032
1030
1024
1047

1130 1122

1334

312

560 530

24

336

1021 1015

60

NOVAS

NG MAnuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



ROM10
ROV®31

1741
1212
1236
1221
1235
1243
1255
1272
1304
1305
1223
1627
1553

647

656

664

641
1760
1757
1507
1724

1234
1254
1230
1225
1251
1270
1301
1303

1550
663
646
661

1764
1426

1242

654

15
1162

472

57

61



ROM33
ROM35
ROV 36
ROM40
ROMW45
ROVB50
ROM60
RSTANN
RT

RUN
RUN11
RUN20
RW110
RW140
RW141
SETPGM
SHI FT
SMLABC
STORFC
TXRWLO
TXRWBO0
TXTROM

TXTSTR
USER
XM5GPR
XR/'S
XRS10
XRS20
XRS25
XRS30
XR$40
XRS45

147
164
166
207
231
237
240
1531
235
1702
1720
1737
351
360
361
1551
1561
245
1750
366
403
365
362
366
1577
555
1635
1645
1651
1664
1671
1674
1676

125
146
163
172
234
254
251

214

1713
1727
260

1546
1557
222

430

364
1573

1652
1644
1656
1666
1663

244
232

62



ENTRY TABLE

AFORMI
ALCLOO
ANN+14
ANNOUT
BLANK
CHKFUL
CHRLCD
CPGMLO
CPGVHD
DEROW
DERVWO
DF060
DF150
DF160
DF200
DFI LLF
DFKBCK
DFRST8
DFRST9
ENLCD
GENNUM
I NTARG
KEYOP
KYOPCK
LDSSTO
MEMLFT
MESSL
NWGOOS
OFSHFT
PROVF1
PROVF2
PROVFC
RAKG0
RAK70
REGLFT
ROVHO5
ROVH35
ROVHED
ROM 20
ROM33
ROV40
RSTANN
RUN
RW110
RW141
STORFC
TXRWLO
TXTROM
TXTROW
TXTSTR
XM5GPR
XR/'S
XRS45

1050
1311
1533
1534
667
672
671
1177
1173
255
262
607
202
205
347
543
531
542
541
1766
750
1741
1212
1223
1627
641
1757
1724
1511
713
723
707
1372
1412
632
1154
1170
1152
431
147
207
1531
1702
351
361
1750
366
365
362
366
555
1635
1676

63



EXTERNAL REFERENCES

LDSSTO
LDSSTO
LEFTJ
LEFTJ
L1 NNUM
L1 NNUM
MESSL
MESSL

1064
1065
1120
1121
1103
1104
424
425
160
161
1252
1253
426
427
321
322
561
562
25
26
34
35
1671
1672
406
407
112
113
1053
1054
1202
1203
1377
1400
200
201
613
614
1177
1200
1450
1451
1413
1414
432
433
1210
1211
205
206
203
204
547
550
153
154

1147
1150
1143
1144
1123
1124

306
307

345
346
1427
1430

347
350

451
452
141
142

511
512

454
455

632
633

1730
1731

602
603

545
546
330
331

564
565

607
610
375
376

600
601

641
642
421
422

1433
1434
440
441

1527
1530
507
510

1735
1736
576
577

64

707 1214 1240 1520
710 1215 1241 1521



M5G
M5G

555

556
1660
1661

557
1507
1510
1410
1411
1423
1424

1700
1701
1531
1532
1472
1473

460

1662

136
137

1462
1463

434
435

447
450
43
44

572
573

1716
1717

323
324

615
616

467
470
64
65

355
356

134
135

353
354



RW141 461
SCRCLO 705
SCROLO 706
STORFC 1437 1504
STORFC 1440 1505
TOGSHF 1236
TOGSHF 1237
TXTROW 17
TXTROW 20
UPLI NK 1204
UPLI NK 1205
XECROM 101
XECROM 102
XROWF 1431
XROWNF 1432

End of VASM assenbly

VASM ROM ASSEMBLY REV. 6/81A

OPTIONS: L CS

: HP41C MAI NFRAME M CROCODE ADDRESSES @000-5777

*

5 FILE CN\2B

6 ENTRY CATH##2
7 ENTRY XCAT

8 ENTRY CNTLOP
9 ENTRY GTCNTR
10 ENTRY SSTCAT
11 ENTRY R/ SCAT
12 ENTRY BSTCAT
13 ENTRY CAT##1
14 ENTRY BAKAPH
15 ENTRY BAKDE
16 ENTRY BLI NK
17 ENTRY BLI NK1
18 ENTRY DEEXP
19 ENTRY DEROVF
20 ENTRY DERUN
21 ENTRY DI GENT
22 ENTRY DI GST*
23 ENTRY DSPCA
24 ENTRY DSPCRG
25 ENTRY FI X57
26 ENTRY FORVAT
27 ENTRY GTRVAD
28 ENTRY | NPTDG
29 ENTRY LDD.P
30 ENTRY NOREQ
31 ENTRY NOTFI X
32 ENTRY RFDS55
33 ENTRY RGOLCD
34 ENTRY ROUND
35 ENTRY RSTST
36 ENTRY SETQ=P

37 EJECT



L I I R R T N R I A

67

GIRVAD - CET XEQ ROM FUNCTI ON ENTRY ADDR

CALLI NG SEQUENCE :

[ 2:0] = LOAER 1 & HALF BYTES OF THE XEQ ROM FUNCTI ON CODE

GOSUB GTRMAD

<RETURN HERE | F ROM NOT PLUGGED IN OR FC # TOO BI G>

<RETURN HERE | F ROM PLUGGED IN AND FC # IN LIM T>

WHEN RETURN REG B ALWAYS HAS
B[ 2: 0] = FUNCTI ON NUVBER
B[ 4:3] = ROM | D NUMBER

| F THE FUNCTI ON FOUND | N THE ROM THEN
A.[3:0] = AUXI LI ARY ROM FUNCTI ON EXECUTI ON ADDRESS

S2 = BIT 8 OF THE UPPER WORD | N FUNCTI ON TABLE
S3 = BIT 9 OF THE UPPER WORD | N FUNCTI ON TABLE
USES A, C B[ 6:0], STATUS SET, AND ACTI VE PO NTER
55 0 GTRVAD 132 C=0 M
56 1 756 C=C+C W
57 2 756 C=C+C W ROM ID IN O 3:2] NOW
58 3 1374 RCR 13 d4:3] _ ROMID
50 4 1706 C SR X
60 5 746 C=C+C X
61 6 746 C=C+C X
62 7 1706 C SR X C X _FC#
63 10 74 RCR 3 C.X _ ROMID
64 11 406 A=C X A X _ ROMID
65 12 674 RCR 11
66 13 534 PT= 6
67 14 352 BC EX WPT B[4:0] _ ROMID & FC #
68 15 132 C=0 M
69 16 520 LC 5 START FROM HEX 5000 (ASL 1)
70 17 534 PT= 6
71 20 RVADLO 1460 CXI SA READ | D FROM ONE PORT
72 21 1546 ? A#C X I'S THE I D A MATCH ?
73 22 43 GONC RMAD20 ( 26) YES
74 23 RVADL5 1042 C=C+1 PT ADDR _ ADDR + HEX 1000
75 24 1743 GONC RVADIO ( 20) CHECK ANOTHER PORT
76 25 1740 RTN ROM NOT PLUGGED | N
77 26 RVMAD20 1072 C=C+1 M PO NT TO 2ND WORD OF ROM
78 27 306 C=B X LOAD THE FC #
79 30 416 A=C
80 31 1460 CXl SA LOAD # OF FC'S IN THE ROM
81 32 1046 C=C+1 X
82 33 1406 ? A<C X 'S THE FC I N THE ROM ?
83 34 303 GONC RMAD30 ( 64) NO, FC # TOO BI G
84 35 246 AC EX X C.X _FC#
85 36 746 C=C+C X MULTTPLY FC # BY 2
86 37 572 A=A+1 M PO NT TO BEG NNI NG OF FC TABLE
87 40 132 C=0 M
88 41 674 RCR 11
89 42 1032 C=A+C M C.M _ FUNCTI ON TABLE ENTRY
90 43 1460 CXI SA
91 44 766 C=C+C XS
92 45 766 C=C+C XS
93 46 1074 RCR 2
94 47 1530 ST=C SET TOP 2 BITS TO S3, S2
95 50 374 RCR 10

96 51 416 A=C A[3:2] _ UPPER BYTE OF XADR
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97 52 1074 RCR 2
98 53 1072 C=C+1 M PO NT TO LOAER BYTE OF XADR
99 54 1460 CXl SA GET LOWER BYTE

100 55 1434 PT= 1

101 56 412 A=C  WPT A[3:0] _ XADR
102 57 74 RCR 3

103 60 532 A=A+C M COVPUTE CHI P ADDRESS
104 61 660 C=STK

105 62 1072 C=C+1 M PO NT TO P+2
106 63 740 GOTOC RETURN TO P+2
108 64 RVAD30 1172 C=C-1 M

109 LEGAL

110 65 1363 GOTO RVADI5 ( 23)

DIG T ENTRY

DA T ENTRY USE REG 9 & STATUS SET I N REG 10
TO REMEMBER ALL THE KEYS ENTERED.
FORVAT OF REG 9 :

DAT 13 : D.P. POSITION, WHHCH IS THE # OF DIA TS
BETWEEN D.P. AND DIGT 3. ITS INITI AL

VALUE | S 10.
DAT 12-3: MANTISSA DA TS, INTIAL VALUE ARE F' S
DAT 2 : EXP. SIGN. =0 I F EXP POCsSI Tl VE

=D | F EXP NEGATI VE
DAT 1-0 : EXP. DIGATS, INNTIAL VALUE ARE F' S

STATUS | NFORMATI ON :

SO =1I1FDP HT OHERWSE = 0
S1 =11FEEXHT, OITHERWSE = 0
S2 = 1 | F MANTI SSA NEGATI VE, OTHERW SE = 0
S3 = 1 I F MANTI SSA NONZERO
IF S9=1 MEANS THI S CALL |I'S FROM DERUN (DI GENT I N RUN Tl ME),

THEN CHS SHALL NOT CHECK | F MANTI SSA ZERO
135 ENTRY DGENS8

136 66 DGENS8 404 S8= 0 SAY NO CHS WHEN X=0

137 67 DI GENT 1070 C=REGN 8

138 70 674 RCR 11

139 71 1530 ST=C RESTORE DI GENT STATUS SET
140 72 1534 PT= 12

141 73 230 GG PUT THE DOA T TO (] 13]
142 74 1376 ? C#0 S IS TH 'S A BACK ARROW ?
143 75 1 GOLNC BAKDE YES

143 76 2

144 77 1374 RCR 13

145 100 1420 LC 12 LOAD CHS

146 101 1320 LC 11 LOAD EEX

147 102 1220 LC 10 LOAD D. P.

148 103 416 A=C w CoOPY C TO A

149 104 1756 A SL w GET READY FOR COVPARI SON
150 105 1576 ? A#C S ISIT ACH ?

151 106 623 GONC DECHS ( 170) YES

152 107 1756 A SL

153 110 1414 ?S1=1 EEX HT ?

154 111 1 GOLC  DEEXP YES

154 112 3



155

198
199
200
201
202
203
204
205
206
207
208
209
210
211
212

113
114
115
116
117
120
121
122
123
124
125
126
127

DE200
DE210

DE220

| NDGJ
DEDP

DEEEX

DECHS

DECHS1

RSTSTJ

1334
220
1436

1410

1014
37
1010
463
1004
443

CHSEXP 1170

416

? AHC

A SL
? AHC

? CH#O

PT=
C=REGN
C=C+1

INC PT
LEGAL
GOTO
2 PT=

?80=1

C=REGN
CCG1

REGN=C
GOLONG

?80=1

SO0=
(O] 0]
C=REGN

? A<C

CGCG1

?S81=1
?88=1

?82=1
G&C
S2=
GOrT0
S2=

[€0] 0]
C=REGN
A=C

S
DEEEX  (

DEDP  (
DE200  (

PT
DE220 (

DE210 (
BLI NK1

BLI NK1 (
1
RSTSTJ (
9

13
2
S
BLI NK1 (
1

RSTST

XS
13
9
1

éSTCRQ (
CHSEXP (
DECHSL (
BLI NKL (

*+3 (
1
RSTST  (
0
RSTST  (
9
W

147)

143)
123)

131)

125)

141)

231)
201)

231)

247)

246)
204)
176)
231)
202)
247)
247)

69

IS 1T AN EEX ?
YES

ISITADP. ?

YES

ISIT ANONZERODIGT ?
NO

REMEMBER MANTI SSA NONZERO
FIND A PLACE I N MANTI SSA

FOUND THE LAST DA T
PO NT TO THE LEFT NEXT DA T

MANTI SSA FULL ?
YES, | GNORE TH S ENTRY

DP. HT ?

YES, PUT I'T TO MANTI SSA
MOVE THE POTENTI AL D. P.
TORGHT ONE DA T

D.P. H T ALREADY ?

YES, IGNORE THI S D. P.
SAY D.P. HT

PUT THE STATUS BACK

SEE | F WVE ALLOW EEX NOW

HAVE WE GONE TOO FAR ?
YES, NOT ACCEPT EEX NOW

SAY EEX H'T
MANTI SSA ZERO ?
NO

SET MANTI SSA TO 1

D.P. POSITION = 9
MANTI SSA _ 1
REMEMBER NMANTI SSA NONZERO

EEX HT ?

YES, CHS OF EXP.

CHECK X=0 ?

NO

MANTI SSA NONZERO
YES, | GNORE CHS

CHS HT ?

YES

PUT STATUS BACK
PUT STATUS BACK
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213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

DERUN

261
262
263
264
265
266

DI GST*

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
254

- ENTRY PONT OF DDA T ENTRY IN RUN T
COME | N FROM MAI NLOOP WTH THE 1ST DG T |
TO 1ST BYTE OF DIG T

255
256
257
260

261

126
1034
1526

1520
RSTGOJ 333
DEEXP 1576

143

1756

1576

113

1634

1170
EXPDGL 1042

1734

1753
EXPD&X2 1624
103

BLI NK1
BLI NK

1340

460

320

1146

1773

1440

1740

| NPTDG 1724

0

230

402

1170

242

RSTOR9 1150

RSTST 1070

674

1630

74

1050

1740

DERUN 1034
256
130
410

23

PT= 2
2 AHO XS

LC 13

( 213)

GOTO  RSTOR9 ( 246)
S

? AHC
GONC  BLI
A SL

? AHC S
GONC  BLI
PT= 0
C=REGN 9
C=C+1 PT

NK1 ( 231)

NK1 ( 231)

GONC  EXPD® ( 227)

I NC PT
LEGAL

GOTO EXPDGL ( 223)

2 PT= 0

GONC | NPTDG ( 240)

DI SOFF

LDl

CON 208
CGCG1 X
GONC  *-
Dl STOG
RTN

DEC PT
NOP

C=G

A=C PT
C=REGN 9
AC EX PT
REGN=C 9
C=REGN 8
RCR 11
C=ST

RCR 3
REGN=C 8
RTN

( 234)

ENTRY I N MEM

PT= 2
AC EX
G=C

S8= 1

GOTO DI GST1 ( 263)

DA T ENTRY | NI TI ALI ZATI ON

SET UP REG 9 (REFER THE FORMAT TO DI GENT)
RESET DI GENT STATUS (CHS, D.P.,
PUSH THE STACK | F PUSHFLAG SET
I F NOT | N PROGRAM CLEAR X

70

ASSUME EXP WAS NEGATI VE

WAS EXP NEGATI VE ?
YES

LOAD A "D' TO REG 9[ 2]
RESTORE REG 9

IS 1T AN EEX ?

YES, IGNCRE I T

ISITADP. ?
YES, IGNORE I T
FIND A PLACE I N EXP

FOUND THE LAST EXP DIG T
EXP FULL ?

NOT YET

DI SOFF | GNORE A KEY, TURN DI SPLAY ON

INSERT A DIG T TO REG 9

PUT THE STATUS BI TS BACK

| VE
N A[3:2], PC PO NTS

SAVE THE DDA T IN G
REMEMBER | N RUN Tl ME
TELL DI GENT CALLI NG FROM DERUN

EEX) AND SAVE I T I N REG 10[ 1: 0]

NOVAS

NG MAnuf acturer Supported
reci pient agrees NOT to contact nmanufacturer
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* CALLED BY DATAENTRY WTH DIA@ T CODE IN G

* ASSUMES CHI P 0 ENABLED

* NOT' A SUBROUTI NE, RETURN TO VARI QUS PLACES
*

277 262 DI GST* 404 S8= 0 REMEMBER NOT IN RUN TI ME
278 263 DIGST1 116 C=0 wW I NI TI ALI ZE REG 9

279 264 1156 CGCG1 W

280 265 126 C=0 XS EXP PGCsI Tl VE

281 266 1334 PT= 13

282 267 1220 LC 10 INITIAL D. P. PCSITION
283 270 1150 REGN=C 9

284 271 1 GOSUB STBT10 MOVE STATUS BITS TO REG 10
284 272 0

285 273 1670 C=REGN 14

286 274 1530 ST=C LOAD SET #0

287 275 14 ?S3=1 PROGMODE ?

288 276 53 GONC DIGST2 ( 303) NO

289 277 1 GOSUB | NSSUB | NCREMENT LI NE# BY 1
289 300 0

290 301 1 GOLONG DAT320 RETURN TO DATAENTRY

290 302 2

291 303 DI GST2 614 ?S11=1 PUSH FLAG SET ?

292 304 1 GSUBC R*SUB YES, PUSH STACK

292 305 1

293 306 610 Sl1i1= 1

294 307 116 C=0

295 310 350 REGN=C 3 CLEAR X

296 311 414 ?S8=1 RUNNI NG ?

297 312 1 GOLNC DAT231 NO, RETURN TO DATAENTRY
297 313 2

298 DROP THRU TO DERUN

*

* DIG@ T ENTRY DURI NG RUN Tl ME
*

302 314 1 GOSUB GETPC

302 315 0

303 316 212 B=A  WPT

304 317 DERUNS 1 GOSUB ENCPOO

304 320 0

305 321 1 GOSUB DI GENT

305 322 0

306 323 1 GOSUB NOREGD NORMAL| ZE DI G T ENTRY
306 324 0

307 325 1 GOSUB NBYTAB

307 326 0

308 327 152 AB EX WPT SAVE PC IN B

309 330 1434 PT= 1

310 331 412 A=C  WPT A[2:0] _ NEXT FC
311 332 460 LD

312 333 35 CON2 1 13

313 334 1542 2 A#C PT IS AROWN1 FC ?
314 335 77 GOC  DERNRT ( 344) NO, EXIT

315 336 1412 ? A<C WPT ISADGT FC ?
316 337 53 GONC DERNRT ( 344) NO, EXIT

317 340 256 AC EX

318 341 1634 PT= 0

319 342 130 G=C PUT THE DIG T TO G
320 343 1543 GOTO DERUNS ( 317)

* END OF DG T ENTRY UPDATE PC
*
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323
324
324
325
325
326
326

344
345
346
347
350
351
352

OVERFLOW

330
331
332
333

353
354
355
356

CONSTRUCT

THE DI SPLAY,

DERNRT 156

1
0
DERRT1 1
0
1
2

AB EX
GOosuB

GOosuB

DECAD
PUTPC

GOLONG NFRPU

72

PO NT TO LAST BYTE OF DIG@ T ENTRY

OVERFLOW DETECTED BY DI G T ENTRY ROUTI NE

DEROVF 156

1140 SETHEX

34
1713

AB EX

PT=
GoTO

3

DERRT1 ( 347)

DA T ENTRY DI SPLAY FROM REG 9
(PLEASE REFER THE REG 9 FORMAT | N DI GENT)
CALLED BY DATAENTRY. DI GENT ROUTI NE | TSELF WON' T REFRESH

I'T ONLY UPDATES THE REG 9. SO, DURING DIG T

ENTRY, DATAENTRY HAS TO CALL THI' S ROUTINE FOR EACH DIG T
TO REFRESH DI SPLAY.
STATUS BI TS MEANI NG

SO -
S2 -
S5 -

DP. HT
CHS HT
DECI MAL PO NT FLAG

S1 - EEXHT
S4 - DIG T GROUPI NG FLAG

RGLCD BU LDS REGS A & C AND SETS UP P AND Q FOR A SUBSEQUENT
CALL TO RFDS55. RFDS55 |'S THE ONE THAT ACTUALLY SENDS STUFF TO
THE LCD.

350
351
352
353
354
355
355
356
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377

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
411
412
413

R&LCD 1070
674

1530

1170

416

1

RFDS10 542

RFDS15 642

120

1734

1734

RFDS17 1614
133

RFDS19 676

C=REGN 8

RCR
ST=C

11

C=REGN 9

A=C
GOsuB

GOosuB

PT=
A=A+1
GONC
CcC1
A=A- 1
I NC PT
LEGAL
GoTO
A=A- 1
2S1=1
Goc

? PT=
aoc
DEC PT
A=A- 1
LC
INC PT
INC PT
2S0=1
GONC
A=A- 1

W
ENLCD

RFDS10
PT

RFDS17
RFDS17
PT

RFDS25
S

377)

371)

411)
411)

425)

LOAD FLAGS - S2: CHS
S1: EEX  SO0: D. P.

A _REG O
ENABLE LCD CHI P

LOAD ALL 3’ S INTO C

START FROM END OF MANTI SSA
FIND THE LAST DIG T ?

YES

gPT] _ 2

DECREMENT D. P. POS COUNTER
PO NT TO LEFT NEXT DIG T

RESTORE THE DIG T
EEX HI T ?
YES, DON' T PROVPT MANTI SSA
MANTI SSA FULL ?
YES, DON T PROVPT
PO NT TO PROWPT POSI TI ON
APT] 1
UNDER SCORE = "1F"

RESTORE THE PO NTER
DP. HT ?

NO, DON T LOCK FOR D. P.
LOOX FOR D. P.



378
379
380
381
382
383
384
385
386
387
388
389
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

414
415

416

477

500
501
502
503

RFDS20

RFDS25

RFDS26
RFDS27

RFDS28

RFDS30
RFDS35

RFDS40
RFDS42

37
1734

1753
214
33
720
23
1720
1734
114
233
1324
177
436
676

1524
147
1734

1733
214
33
1720
23
720
1734

1633
276
23
436
676
136
1334
1014
23
1520
276
340
1334
240
1166
1414
203
1434
542
107
642
1634
542

642
1042

43
12
642
120

I NC PT
LEGAL

?85=1

LC
(€O ]0)

I NC PT
?54=1

? PT=

? PT=

I NC PT
LEGAL

?85=1

RFDS20

RFDS19
*+3
*+2

15
RFDS35
RFDS30
RFDS28
12
RFDS35
RFDS27
*+3

15
* 49

RFDS26

*+2

13

*+2

13
XS
RFDS50
PT
RFDS40
PT

PT
RFDS42

PT

RFDS45 (

PT
1

417)

413)
423)
424)

451)

447)

440)
451)

432)
444)
445)
431)

452)

460)

506)

501)

502)

504)

73

FOUND | T!
PO NT TO LEFT NEXT DIG T

LOAD THE D.P. TO C
LOAD A COMVA | NSTEAD OF

RESTORE THE PO NTER
GROUPI NG FLAG SET ?
NO

A[13] _ 3

COUNT 3 FROM LEFT

SHALL WE PUT A COMVA HERE ?
REACH LEFT END OF MANTI SSA ?
YES, WE ARE DONE

PO NT TO LEFT NEXT DIG T

LOAD A COMWA TO C

LOAD A D. P. | NSTEAD OF
RESTCORE PO NTER

TAKE CARE OF THE SI GN
A[13] _ 2
ASSUME POSI TI VE MANTI SSA

CHS HT ?
NO, MANTI SSA PGCSI TI VE
CENY

= 13

d2] _ 2
EEX HT ?

NO, LET' S GOTO DI SPLAY
LOOK AT DIG T 1

IS THERE A DDA T THERE ?
NO, LET'S PROVPT AT DIG T 1
RESTORE DIG T 1

LOOK AT DDA T O

IS THERE ADIGT ?

NO, LET'S PROVPT AT DIG T 0
RESTORE DIGA T O

do] _ 3
WE ARE READY FOR LCD
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438 504 RFDS45 34 PT= 3 SAY DI SPLAY EXP

439 505 1740 RTN

440 506 RFDS50 26 A=0 XS

441 507 1634 PT= 0 SAY ONLY DI SPLAY NMANTI SSA
442 510 1740 RTN

443 511 RFDS55 1722 C SR PQ DI SPLAY ONLY 12 DIG TS
444 512 1722 C SR  PQ

445 513 150 SRLDB SHI FT I NTO DI SPLAY REG B
446 514 256 AC EX W

447 515 1722 C SR  PQ

448 516 1722 C SR  PQ

449 517 50 SRLDA SHI FT | NTO DI SPLAY REG A
450 520 116 C=0 W

451 521 250 SRLDC CLEAR DI SPLAY REG C

452 ENTRY ENCPOO

453 522 ENCPOO 106 C=0 X ENABLE CH P 0 & RETURN
454 523 1760 PFAD=C Dl SABLE PERI PHERALS

455 524 1160 DADD=C ENABLE CHIP O

456 525 1740 RTN

PGVAON - TURN ON PROGRAM ANNUNCI ATOR
NO ENTRY REQUI REMENTS

LEAVES CH P O ENABLED ON EXI' T

USES C AND ONE SUBROUTI NE LEVEL

463 ENTRY PGVAON

464 526 PGVAON 1 GOSUB ENLCD

464 527 0

465 530 570 READEN

466 531 1730 CST EX

467 532 1410 Si1= 1 TURN ON PRGM ANNUNCI ATOR
468 533 1730 CST EX

469 534 1360 WRTEN

470 535 1653 GOTO  ENCPOO ( 522)

NORE - NORMALIZE THE DIGA T ENTRY STRING IN REG 9 AND STORE
IT TO X-REG

(PLEASE REFER THE | NFORVATI ON TO DI G T ENTRY)

ASSUMES CHI P 0 ENABLED. USES A, C. 1 SUB LEVEL.

RETURNS I N HEX MODE, CH P O ENABLED.

STATUS BI TS MEANI NG :

S1 - EEXHT S2 - CHS HT

S9 - RUNNI NG OR SST

482 536 NORE®® 1170 C=REGN 9

483 537 34 PT= 3 LOOK FOR LAST DIG T
484 540 NORRDS 1042 C=C+1 PT

485 541 33 GONC NORGLO ( 544)

486 542 1734 I NC PT PO NT TO LEFT NEXT DIG T
487 LEGAL

488 543 1753 GOTO NORQD5 ( 540)

489 544 NORGLO 1142 C=C1 PT RESTOCRE THE DIGA T

490 545 406 A=C X NORMAL| ZE EXP

491 546 126 C=0 XS

492 547 1634 PT= 0

493 550 NOR&R20 542 A=A+1 PT SH FT BLANK OQUT OF EXP
494 551 53 GONC NORG30 ( 556)

495 552 1706 C SR X

496 553 1734 I NC PT



497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512

514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
536
537
538
539
540
541
541
542
543

544
545
545
546
547
548
549

554
555
556
557
560
561
562
563
564
565
566
567
570
571
572
573
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
631
632
633
634
635
636
637
640
641
642
643
644

NORG30

NORA0

NOR(A2
NORAAS

NORGH0
NORGH1

NORGE5

NORG65
NORG/0
NORG7 5

? PT=

SETDEC
? A#O

C=-C

AC EX
A=A-C

? A#O

GOosuB
GOLONG

C=0
REGN=C
SETHEX
RTN

OVFL10
3

12
NORG7 5
DEROVF
@bs25
@74
DATOFF
NFRKB

w
3

550)

562)

605)
607)

570)

614)
641)

576)
575)
614)
607)
607)
620)

642)

643)

EXP SI GN NEGATI VE ?
NO

COVPLEMENT EXP
CoOPY C TO A

g 13]=# OF DIA TS AFTER D. P.

Al 13]=# OF DIG@ TS BEFORE D. P.

LEADI NG ZERO ?

NO

SH FT OUT LEADI NG ZERO
PASS D.P. ?

NOT YET

ZERO FOLLOWED BY D. P.
LEADI NG ZERO PAST D.P. ?
NO

END OF NMANTI SSA ?

YES, EXIT

EXP _ EXP-1

SH FT OUT LEADI NG ZERO

PAST D.P. ?
YES

USUALLY NO CARRY HERE
CATCHES CARRI ES

ASSUME NMANTI SSA PCSI Tl VE
CHS HT ?

NO

EEX HT ?
NO, DON T CHECK OVERFLOW

OVERFLOWP
NO

RUNNI NG ?
YES

GOSUB PRT13

75
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BAKDE -

BACK SPACE DURI NG DATA ENTRY

BAKDE LI KE DI GENT ONLY UPDATES THE DIG T ENTRY STRI NG | N REG 9.
ASSUMES CHI P 0 ENABLED. USES A, C. RETURNS WTH CH P O ENABLED.

557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
608
609
609
610

645
646
647
650
651
652
653
654
655

BAKDE

BKEXP

BKIVANT
BKDE10

BKDE20
BKEX10
BKDG

BKDGL
BKEX20

BKEX30
BKMN20

BKM\25

BKIMN30

BKDE30

1170
340
1534
240
436
1414

C=REGN 9

SEL Q

PT= 12

SEL P

A=C S
?S1=1

GONC  BKMANT
PT= 0

GOTO  BKDE10
PT= 3
CcC=C+1 PT
GONC  BKDE20
cCG1 PT
A=A-1 S

I NC PT

LEGAL

GOoTO BKDE10
?S1=1

GONC  BKMN20
? PT= 2

GOoC BKEX20
Cc=0 PT

? C#0 PQ
GOoC BKDGL
S2= 0

S3= 0

LC 15
GOTO RSTR®
CGCG1 XS
CCG1 XS
GONC  BKEX30
S1= 0

Cc=0 XS
GOTO RSTR®
? PT= 13

GOoC BKIMN30
?S0=1

GOoC BKMN25
? PT= 12
GOoC BKMN30
CC+1 S
LEGAL

GOTO  BKDG
A=A-1 S

GONC  BKDG
S0= 0
GOTO  RSTSS
C=REGN 14
ST=C

?S3=1

GONC  BKDE30

GOsuUB  DATOFF
GOLONG ERR120
C=0 w

(
(

(

656)
657)

665)

657)
706)
700)

676)

740)

704)

740)
744)
716)
722)

671)
671)
741)

732)

A[13] _ D.P. POSI TION

EEX HIT ?

NO, LOOK AT MANTI SSA

LAST DIG T IN EXP

LOOK FOR LAST DIG T IN EXP
LAST DIG T I N MANTI SSA

FOUND THE LAST DIG T !
gpPT] _ F

PO NT TO LEFT NEXT DIG T

EEX HT ?

NO

OVER EXP ?

YES, EXP QUT

TAKE THE DIG T OUT

MANTI SSA ZERO ?

NO

MANT. CAN T BE NEGATI VE ZERO
REMEMBER MANTI SSA ZERO

RESTCORE REG. 9

WAS EXP NEGATI VE ?
YES
SAY EEX NOT H'T

RESTCORE REG. 9

PAST LAST DIG T ?

YES, DI GENT OFF

DP. HT ?

YES

LAST DIG T I N MANTI SSA ?
YES, DI GENT OUT

D.P. POS _ D.P. PCS-1

BACK QUT ONE DA T
ISTHS ADP. ?
NO. BACK OQUT ONE DIG T

LOAD SET #0
PROGMODE  ?
NO

76
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611
612
613
614
615
616
617
617

733
734
735
736
737
740
741
742

BAKAPH -

623
624
625
626
627
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
652
653
654
655
656
657
658
659
660
661
662
663
663
664
665
666

RSTR®
RSTSS

350
40
460
167
1740
1150
1

2

REGN=C
SPOPND
LDl
CON2
RTN
RECN=C
GOLONG

’7

3 CLEAR X
7 7 LOAD THE "CLX" FC
GO BACK TO PARSE
9 RESTORE REG STER 9
RSTST PUT STATUS BACK TO REG 10

BACK SPACE DURI NG ALPHA ENTRY (ONLY | N NORVAL MODE)
ASSUVES CHI P 0 ENABLED
USES A C. H 13] & B[13] USED

743 BAKAPH 1104

BKPH10

PROVPT

NFRKB1
BKPH20

570
1434
1352

1

2
416
670
252
256

1074
550
770
252
256

1074
650

1070
252
256

1074
750

1070
574
112
374

1050

1170

1376
473

1670
1730
514
127
1214

1730
336
1076
376

363
504
1204

S9=
C=REGN
PT=

2 CHO

GOLNC

A=C
C=REGN
AC EX
AC EX
RCR
REGN=C
C=REGN
AC EX
AC EX
RCR
REGN=C
C=REGN
AC EX
AC EX
RCR
REGN=C
C=REGN
RCR
C=0
RCR
REGN=C
C=REGN
? CH#O
GONC
GOosuB

FRSABC
CST EX
?56=1
coC
?87=1
a&C
CST EX
C=B
C=C+1
CB EX
GOosuB

GOTO
S6=
S7=

AS LCD COUNTER

0 KEYBOARD HAS NOT BEEN RESET
5

1

WPT IS ANY CHAR I N ALPHA REG ?
DAT106 NO. DO A CLA

wW SH FT THE LAST CHAR OQUT
6

WPT

wW

2

5

7

WPT

w

2

6

8

WPT

w

2

7

8

6

WPT

10

8

9

S LCD FULL ?

BKPH50 (1047) YES, DO ARGOUT AGAI N
ROLBAK

READ LAST CHAR FROM LCD
TEST FOR PUNC. CHAR

BKPH20 (1020)
BKPH20 (1020)

S
S
S
OPROMT QUTPUT PROVPT CHAR

NFRKBO ( 1055)
0
0
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667 1022 1730
668 1023 406
669 1024 460
670 1025 40
671 1026 1546
672 1027 127
673 1030 106
674 1031 1760
675 1032 1160
676 1033 1070
677 1034 126
678 1035 1546
679 1036 67
680 1037 1
680 1040 0
681 1041 BKPH30 246
682 1042 1750
683 1043 1523
684 1044 BKPH40 1
684 1045 0
685 1046 1443
686 1047 BKPH50 410
687 1050 1
687 1051 0
688 1052 316
689 1053 1
689 1054 0
690 1055 NFRKBO 1
690 1056 2
691

RND FUNCTI ON

695 1057 XRND 1670
696 1060 1074
697 1061 1530
698 1062 406
699 1063 370
700 1064 404

ROUNDI NG ROUTI NE
CALLI NG SEQUENCE

CST EX
A=C
LDl

? AHC

C=0
PFAD=C
DADD=C
C=REGN
C=0
? A#C

GOosuUB
AC EX
SLSABC
&OT0
GOosuB
[cojle
S8=
GOosuUB
GOosuB
GOLONG

ENTRY

C=REGN

ST=C
A=C
C=REGN
S8=

X

@o

X

BKPH30 (1041)
X

8
XS

X

BKPH40 (1044)
ENLCD

X

PROWPT (1015)
ENLCD

BKPHL0 (1012)
1

ARGOUT
sToLCC
NFRKB1

XRND

oOwX NR

NORMALI ZED NUMBER
1 IF CALLED FROM " FORNMAT"

0 I'F CALLED FROM " XRND"

RETURNS W TH ROUNDED NUMBER | N REG C

C =

Al 2] = DSP #

S8 =

GOSUB ROUND

USES A B, C

713 1065 ROUND 1240
714 1066 226
715 1067 ROUNDA 1534
716 1070 RND20 1024
717 1071 447
718 1072 1724
719 1073 666
720 1074 1743
721 1075 416

SETDEC
B=A
PT=

? PT=
GoC
DEC PT
A=A- 1
GONC
A=C

XS
12
2
RND9O  (1135)

XS
RND20  (1070)
W

LOAD A BLANK
I'S LAST CHAR A BLANK ?
NO

LOAD LAST CHAR FROM AREG

IS 1T A BLANK?
NO

PUT THE LAST CHAR BACK

NO SCROLL, PROVPT

LOAD DI SPLAY FORNMAT
LOAD STATUS SET 1
LOAD THE X

MOVE PO NTER TO 12- (DSP# + 1)
END OF MANTI SSA ?
YES, NO ROUNDI NG

STOP ?
NO, KEEP GO NG
COPY THE NUMBER TO A

/8



722 1076 1366 ? CH#O XS EXP PCSI Tl VE ?

723 1077 453 GONC RND30 (1144) YES

724 1100 1214 ?S7=1 FI X MODE ?

725 1101 143 GONC RND60 (1115) NO, LET'S ROUND I T UP

726 1102 RND40 1734 INC PT

727 1103 1524 ? PT= 12 PAST LEFT END OF MANTI SSA?
728 1104 437 GOC ~ RND100 (1147) YES, FIX MODE | NFEASI BLE
729 1105 546 A=A+l X KEEP MOVI NG TO ROUNDI NG PO NT
730 1106 1743 GONC R\ND40 (1102)

731 1107 63 GOTO RND6O (1115) LET'S ROUND | T NOW

732 1110 RND70 1724 DEC PT EXP PCS| TI VE

733 1111 R\D75 1024 ? PT= 2 PAST END OF MANTI SSA ?
734 1112 517 GOC ~ RND120 (1163) YES, FIX MODE | NFEASI BLE
735 1113 646 A=A-1 X

736 1114 1743 GONC R\D70 (1110)

737 1115 RNDBO 56 B=0 W HERE |'S THE ROUNDI NG

738 1116 212 B=A  WPT

739 1117 472 A=A+B M

740 1120 133 GONC  RND50 (1133) ROUNDI NG OK

741 1121 RND45 416 A=C W SAVE THE # | N CASE OF OVERFLOW
742 1122 12 A=0  WPT

743 1123 406 A=C X

744 1124 1434 PT= 1 TEST FOR OVERFLOW NUVBER
745 1125 1052 C=C+1 WPT

746 1126 117 GOC  RND95 (1137) OVERFLOW

747 1127 RND47 16 A0 W

748 1130 576 A=A+l S

749 1131 1616 A SR W SET MANTI SSA TO 1

750 1132 634 PT= 11

751 1133 RND50 12 A=0  WPT

752 1134 272 AC EX M C_ROUNDED NUMBER

753 1135 RND9O 1140 SETHEX

754 1136 1740 RTN

755 1137 RND95 256 AC EX W NO ROUNDI NG FOR OVERFLOW #
756 1140 1526 ? A#O XS EXP NEGATI VE ?

757 1141 1743 GONC RND9O (1135) NO

758 1142 106 C=0 X | TS NOT REALLY AN OVERFLOW
759 1143 1643 GOTO R\ND47 (1127)

760 1144 RND30 1214 ?S7=1 FI X MODE ?

761 1145 1503 GONC RND60 (1115) NO, LET'S ROUND I T UP

762 1146 1433 GOTO RND75 (1111)

763 1147 RND1OO 546 A=A+l X

764 1150 43 GONC  RND105 (1154)

765 1151 232 B=A M

766 1152 472 A=A+B M

767 1153 1467 GOC  R\NDM45 (1121)

768 1154 RND105 414 ?S8=1 CALLED FROM " FORMAT" ?
769 1155 37 GOC  RND110 (1160) YES

770 1156 116 C=0 W RETURN ZERO

771 1157 1563 GOTO RND9O (1135)

772 1160 R\D110 1204 S7= O DI SPLAY THE # IN SCI MODE
773 1161 166 AB EX XS

774 1162 1053 GOTO ROUNDA (1067) ROUND | T AGAI N

775 1163 RND120 414 ?S8=1 CALLED FROM " FORMAT" ?
776 1164 1513 GONC RND9O (1135) NO, NO ROUNDI NG THEN

777 1165 6 A=0 X |'S FI X MODE FEASI BLE ?
778 1166 1634 PT= 0

779 1167 642 A=A-1 PT A1 _ 9

780 1170 1406 ? A<C X EXP <9 ?

781 1171 1677 GCC RND110 (1160) NO, FI X MODE | NFEASI BLE
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782

FORMAT ROUTI NE -

1172

1433

[coJ0

RND90  (1135)

80

FI X MODE, NO ROUNDI NG

FORVAT A NORMALI ZED NUMBER
CALLI NG SEQUENCE
C= NORMALI ZED NUMBER

READY FOR DI SPLAY REG A >

B : READY FOR DI SPLAY REG B >
A B, C. ASSUMES CHI P 0 ENABLED

GOSUB FORVAT
RETURNS < A :
<
USES
USES STATUS BI TS 0-8
S4 = DIG T GROUPI NG FLAG
S5 = DECI MAL PO NT FLAG
S6 = ENG MODE FLAG
S7 = FI X MODE FLAG
S8 = FI X MODE FEASI BLE FLAG

CALLS STBT10, ROUND, LOAD3,
PROBABLY USES ONLY ONE ADDI TI ONAL SUBRCOUTI NE LEVEL

802
803
804
804
805
806
807
807
808
809
809
810
811
812
813
814
815
816
817
817
818
819
820
821
822
823
823
824
825
826
827
827
828
828
829
830
831
832
833
834

1173 FORMAT 356

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
1242

FI X00

Fl X10

1140
1

0
316
410
1

356

BC EX
SETHEX
GOosuUB

C=B
S8=
GOsuB

BC EX
GOsuB

CC+1
=C
ETDEC

C=REGN

RCR

BC EX

AB EX
=C

2 CHO
GONC
PT=
LC
257=1
GOLNC

PT=
? CHO
GONC

GOSUB

GOosuB
DEC PT
C SR
A=A-1
CC+1

GOTO

LDD. P. ,

w
STBT10

wW
1
ROUND

w
LOAD3

*+3  (1223)

FI X20 (1243)
LDD. P.

SETQ=P

M

S

X

FI X10 (1235)
FI X40 (1261)

SETQ=P

SAVE THE NUMBER TO B

MOVE STATUS BI' TS TO REG 10
GET THE NUMBER BACK

SI GNAL ROUNDI NG ROUTI NE
ROUND THE NUMBER

MOVE THE NUMBER TO B TEMP.
LOAD ALL 3'S TO C

qgo] _ 3
A AL 3'S
[ 13] _ DSP#

B[ 13] _ DSP#, C _ ROUNDED NO

A[13] _ DSP# , B[13] _ 3
COPY EXP TO B

MANTSSA PCSI TI VE ?
YES

FI X MODE ?
NO

EXP PCSI Tl VE ?
YES
LOAD DECI MAL PO NT

SHI FT I N LEADI NG ZERO
DECREMENT DSP #
UNTIL EXP = O

. NSC]\/AS

NG MAnuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



835
836
837
838
839
840
841
842
843
843
844
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
879
880
881
881
882
883
884
885
886
887
888
888

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
1334

FI X20

Fl X30

Fl X35

Fl X40
Fl X45

FI X50

SETCOM
FI X55

FI X57

LDCOVA

Fl X60

FMIRTN

1146
37
1724

1753

cC1 X

GOC  FIX30

DEC PT

LEGAL

GOTO  FI X20

c0 X

A=A-1 S

GOC  FI X60

GOSUB  LDD. P.

GOSUB SETQ=P

DEC PT

2 PT= 2

GOC  FIX50

A=A-1 S

GONC  FI X35

DEC PT

?2 PT= 2

GOC  FIX50

A=A-1 PT
LEGAL

GOTO  FI X45

PT= 0

SEL Q

254=1

GONC  FI X57

A=B S

A=A-1 S
GoC
I NC PT
? PT= 13
FI X55
13

AB EX S
FMTRTN
PT

*+3
LC 15
*+2

AC EX PT
SETQ=P

LDD. P.

(€O 0]
A=A-1
A=A-1 XS

AC EX W
SETHEX

BC EX

GOLONG LDSSTO

Fl X45
S

(1247)

(1243)

(1320)

(1270)
(1256)

(1270)

(1263)

(1303)

LDCOVA (1307)

(1276)

(1326)

(1314)
(1315)

SETCOM (1274)

(1263)

PASSI NG D. P. ?
YES, GOTO LOAD D. P

FI X MODE, DSP# = 0
LOAD THE D. P.

SET Q=P
PASSI NG THE DSP #
END OF MANTI SSA ?
YES

DSP# _ DSP# -1
END OF MANTI SSA ?

FI LLI NG TAI LI NG BLANK

GROUPI NG FLAG SET ?
NO

A.S _ 3(COWA COUNTER)
COUNT 3 AND LOAD A COWMA

MOVE THE PO NTER TO LEFT

Q_ 13
A[13] _ 3

LOAD A COMVA

LOAD A D.P. | NSTEAD OF

A[13] _ 2
A2l _ 2
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889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
933
934
935
936
937
938
939
940
941
942
943
944
945
946

NOTFI X

ENGL10
ENG20

ENG25

ENG30
ENG35

ENG40

ENGAS

ENG50

ENGGO0

SCI 00

SETQ=P
SETQLO

1534
514
623
406
460

3
1526
57
706

1773
506
447
506

1773
306

1206

1006
646

67

1724
676

1743

36
1723
1

0
1724
1024
77
676

1743
642

1724

1024

1753

1326

33
1034
1520

34

246
460

1463
246
340

1

2
306
246
706
246
1363
6

1366

1307

1413
340

1334
440

37

PT=

AC EX
LDl

AC EX
SEL Q
GOLONG

C=B

AC EX

A=A-C

AC EX
[coJ o
=0

? CH#HO

GOTO
SEL Q
PT=

? P=Q

SCI 00 (1421)

ENGLO (1351)
*. (1345)
ENGGO  (1414)
*. (1351)

ENG30  (1365)

ENG25  (1356)
ENG25 (1356)

ENG45 (1400)
ENG35 (1367)

EN40 (1374)
ENGS0 (1404)

X
ENG25  (1356)
ENG20 (1353)
ENG30 (1365)
13

SETQRO (1433)

ENG MODE ?
NO, SCI MODE
A X _ EXP

EXP NEGATI VE ?
YES
COMPUTE EXP MOD 3

ADD 3 TO NEGATI VE D<P

COPY EXP BACK TO C. X
COVPLEMENT NEGATI VE EXP

MOVE THE D.P. TO RI GAT

DECREMENT THE DSP #
DSP# _ 0

PASSI NG DSP #

Al PT] _ 2, FILL TAI LI NG BLANK
END OF MANTI SSA ?

EXP NEGATI VE ?
NO

LOAD THE M NUS SI GN

C.X _ EXP

EXP PCSI Tl VE ?
NO

82
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947 1431 1724 DEC PT
948 LEGAL

949 1432 1753 GOTO  SETQLO (1427)

950 1433 SETQ20 240 SEL P

951 1434 1740 RTN

952 1435 LDD.P. 242 AC EX PT

953 ENTRY LDDP10 FOR PRI NTER ROM

954 1436 LDDP10 214 ?S5=1

955 1437 33 GONC  *+3  (1442)

956 1440 720 LC 7

957 1441 23 GOTO *+2  (1443)

958 1442 1720 LC 15 LOAD A COMMVA | NSTEAD OF
959 1443 1734 INC PT

960 1444 242 AC EX PT

961 1445 1740 RTN

DSPCRG - OUTPUT REG C TO LCD

ur

OR 9 IT MEANS A NORVALI ZED NUMBER

I T MEANS AN ALPHA STRI NG

ASSUMES CH P 0 ENABLED.

USES A B, C, N, STATUS BITS 0-8. RETURNS CH P O ENABLED.

T

[

W
—_
I
= o

2 SUB LEVELS.
970 1446 DSPCRG 240 SEL P

971 1447 36 A=0 S

972 1450 576 A=A+l S AS 1

973 1451 1576 ? A#C S IS 1T A STRING ?
974 1452 103 GONC VI EW5 (1462) YES

975 1453 1 GOSUB FORMAT

975 1454 0

976 1455 1 GOSUB ENLCD

976 1456 0

977 1457 356 CB EX W

978 1460 1 GOLONG RFDS55

978 1461 2

979 1462 VIEW5 1334 PT= 13

980 1463 1420 LC 12

981 1464 376 BC EX S

982 1465 DSPCA 1340 DI SOFF

983 1466 1334 PT= 13

984 1467 1720 LC 15

985 1470 1720 LC 15

986 1471 1574 RCR 12 Cd1:0] _ FF: DELI M NATOR
987 1472 160 N=C SAVE THE REG [N N
988 1473 1 GOSUB ENLCD

988 1474 0

989 1475 VIEW0 260 C=N

990 1476 1574 RCR 12 d1:0] _ OUTGO NG CHARACTER
991 1477 160 N=C

992 1500 406 A=C X

993 1501 1434 PT= 1

994 1502 1512 ? A#O WPT LEADI NG ZERO ?

995 1503 1723 GONC VI EW2O (1475) YES, |GNORE IT

996 1504 552 A=A+l WPT H T DELI M NATOR ?
997 1505 47 GOC  VIEWBO (1511) YES

998 1506 1 GOSUB ASCLCD SEND I T TO LCD

998 1507 0

999 1510 1653 GOTO VI EW20 (1475)

1000 1511 VI EMBO 460 LD
1001 1512 40 CON @0



1002
1003
1004
1005
1006
1006
1007
1008
1009
1010
1011

1513
1514
1515
1516
1517
1520
1521
1522

336

VI EWB5 1176

43
1440
1

2

VI EWMI0 1750

1723

C=B
CGCG1
GONC
Dl STOG
GOLONG

SLSABC
(€O 0]

S
S
VI EMO (1521)

ENCPOO

VI EV85 (1514)

384

LEFT- JUSTI FY

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

* THS IS THE START OF THE CATALOG ROUTI NE.
* CATALOG 2 DI SPLAYS PLUG | N ROM FUNCTI ONS

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

1016
1017
1018
1019
1020
1021
1022
1023
1024
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1051
1052
1053
1054
1055
1056
1056
1057

1523 CAT##2 116
1524 146
1525 646
1526 1072
1527 534
1530 420
1531 534
1532 NXTROM 1042
1533 1
1534 3
1535 1460
1536 706
1537 1733
1540 506
1541 32
1542 256
1543 674
1544 772
1545 1032
1546 1072
1547 1460
1550 346
1551 1072
1552 1460
1553 1074
1554 306
1555 1434
1556 74
1557 242
1560 674
1561 1002
1562 766
1563 766
1564 766
1565 47
1566 1174
1567 1
1570 2
USLNG
1571 1574
1572 256
1573 1010
1574 1
1575 0
1576 1

c=0
AB EX
A=A- 1
C=C+1
PT=
LC
PT=
c=C+1
coLC

CXI SA
A=A-C
GONC
A=A+C
A=0
AC EX
RCR
C=C+C
C=C+A
C=C+1
CXI SA
BC EX
C=C+1
CXI SA
RCR
C=B
PT=
RCR
AC EX
RCR
C=C+A
C=C+C
C=C+C
C=C+C
GoC
RCR
GOLONG

RCR
AC EX
S2=
GOosuB

GOLONG

N
gﬂm o Z X X
g

X
NXTROM ( 1532)
X
M

POWERE XN [
5EIEIerx =x ===p

XS
USLNG (1571)
9

END2

12

1
TXTLB1

END3

GET NUMBER
ADDR= 2ND WORD COF ROM
2ND WORD= # FUNCTI ONS I N ROM

ADDR= 2ND WORD COF NEXT ROM

GET 2ND WORD= # FUNCTI ONS

A 1S NUMBER | N ROM
ADD A TO STRT DEF ADRS

DOUBLE DI STANCE
ADDRESS OF DEF - 1
GET ADDRESS OF CHARACTER

BU LD ADDRESS

USLNG CCDE
M CRO DONE
PUT OQUT PROWPT



1057

1577 2

85

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

* CATALOG SUBROUTI NES AND ENTRY LOd C.

R Rk b Sk b S Rk Ik ko b o R R R Sk S kS S R R R R b b

1061
1062
1063
1063

* %

1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1079
1080
1081
1082
1083
1084
1085
1086
1086
1087
1087

1600 XCAT 256
1601 1530
1602 1
1603 0

AC EX
ST=C
GOSUB  TONSTF

GET CATALOG NUMBER

IN THE NEXT PART, THE CONTENTS OF THE C REG WLL BE SHOMN.
RN o

R IR I kR I R S R S R R R R R R S I R R O I R

1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1100
1101
1102
1103
1104
1104
1105
1106
1107
1108
1109
1110

CATALOG #, "E'=
1604 16
1605 1070
1606 234
1607 412
1610 1630
1611 1474
1612 276
1613 256
1614 1050
1615 GICNTR 1070
1616 374
1617 NOCHG 1046
1620 1604
1621 BSTCNT 346
1622 306
1623 174
1624 1050
1625 1176
1626 1176
1627 547
1630 1176
1631 1
1632 3
1633 1
1634 2
1635 CNTLOP 460
1636 400
1637 KPCNT 356
1640 1714
1641 173
1642 1040
1643 74
1644 126
1645 406
1646 1634
1647 742
1650 1
1651 3
1652 460
1653 207
1654 1546
1655 XCCTMG 1
1656 2

1657 RSTKBD 1710

1660 DECCNT 356
1661 1146
1662 1553
1663 1323

1664 SSTCAT 1

DIG T OF ENTRY #, "A'= ALPHA CHARACTER.
é=%EGN 8 C= "* *xxxxxx AANA AAA
PT= 5 *= DON' T KNOW OR DON T CARE (OR BOTH)
A=C  WPT SAVE ALPHA I N A

C=ST GET CATALOG #

RCR 1 C: "C kkkkkhkhkhkhkkik*x *xk%x"
AC EX S SAVE CATALOG # I N A(S)
AC EX C= "C 0000000AAA AAA"
REGN=C 8

C=REGN 8 GET CAT 1 AND ENTRY #, "E'=ENTRY#
RCR 10 C= "0 OOOAAAAAAC EEE"
C=C+1 X MOVE TO NEXT ENTRY

so= 0 CLEAR BST FLAG

B=C X SAVE ENTRY #

RCR 4 C= "C EEEO000AAA AAA"
REGN=C 8

CC1 S CHECK FOR CAT 0

cC1 S CHECK FOR CAT 1

GOC  CAT##1 (1703)

CcC1 S CHECK FOR CAT 2

GOLC  CAT##2

GOLONG CAT##3

LDl LOAD TI ME- OUT CONSTANT
CON @00

BC EX

CHK KB

GONC  DECCNT (1660)

C=KEYS

RCR 3

c0 XS

A=C X

PT= 0

Cc=C+C PT CHECK FOR "ON' KEY
GOLC OFF

LDl

CON 135 R'S KEY?

?2 A#C X

GOLNC CLCTMG CLEAR CATALOG AND MESSAGE
RST KB

BC EX

cC1 X

GONC  KPCNT  (1637)

GOTO  GTCNTR ( 1615)

GOSUB  SETSST SET SST FLAG



1115
1116
1117
1118
1119
1120
1121

1665
1666
1667
1670
1671
1672
1673
1674
1675
1676
1677
1700
1701
1702

R/ SCAT

BSTCAT

0
1273
1
0
1243
1

0
1610
1070

374
1146
1346
1207
1153

GOTO  GTCNTR (1615)
GOSUB RSTKB

GOTO  GTCNTR (1615)
GOSUB  SETSST

so= 1
C=REGN 8
RCR 10
CC1 X
2 CHO X
GOC  BSTCNT (1621)
GOTO NOCHG (1617)

INC CNT IN B
CLEAR KEYBOARD
SET SST FLAG
SET BST FLAG
BST COUNTER

| NDEX#07?

EZE IR R I R S R S R R R R R S I kR R I I R

* THE ROUTI NES WHI CH GET AND DI SPLAY THE CHARACTERS
* FOR THE THREE TYPES OF CATALOGS ARE LI STED BELOW

EZE IR kR I R S R R S O R R R R R I I R R O I R

1126
1127
1128
1129
1130
1131
1132
1132
1133
1134
1135
1136
1137
1137
1138
1138
1139
1140
1141
1142
1143
1144
1145
1145
1146
1146
1147
1147
1148
1148
1149
1150
1151
1152
1153
1153
1154
1154
1155
1156
1156
1157

1703
1704
1705
1706
1707
1710
1711
1712
1713
1714
1715
1716
1717
1720
1721
1722
1723
1724
1725
1726
1727
1730
1731
1732
1733
1734
1735
1736
1737
1740
1741
1742
1743
1744
1745
1746
1747
1750
1751
1752
1753
1754

CAT#H#1

PC

OVRI NC

OVRROT

34
304
346

1146
1146
113
1

0
420
1604

34
356

PT=
S10=
BC EX
c=C1
c=C 1
GONC  PC (1721)
GOSUB  FSTI N

XX Xow

LC 4

SO0= 0

PT= 3

CB EX

GOSUB  CLRSB2

@OSUB  GETPC

C=REGN 13
LC 6

PT= 3

230=1

GOC  OVRINC (1737)
2 A#C WPT

GOLNC QUTCAT

GOSUB | NCAD2
GOSUB | NCAD

GOSUB  FLI NKA

250=1

GOC  OVRROT (1745)
RCR 4

AC EX WPT

GOSUB  PUTPCD

GOSUB CLLCDE

S1= 0
GOosuB  DFO60

GOLONG END3

SET RAM FLAG
CHK FOR FI RST TI ME

CLEAR BST FLAG

CLR STK, L#, SAVE NEW PC
FETCH PC TO A[ 3: 0]

DO BST?

CGET BY START OF LINK

BST
LEAVE A[3:0] ALONE

NO SCROLLI NG
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1157

1755

2

LR R I I I I R R I I I R O I R I

1159

ENTRY

NFRST+

Rk b ok b o R Rk I Sk O o Rk S kS I kO IRk ko b

* TH'S CODE FI Nl SHES REGQ STER ARI THVETI C.

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

1163
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182

1756 NFRST+

1757
1760
1761
1762
1763
1764
1765
1766
1767
1770
1771
1772

ERRCRS :

NOOVF

1

0
356
324
113
106
1160
1670
574
1530
1214
1

2
260
1160
356
1360
1740

GSBLNG

BC EX
? PT=
GONC
C=0
DADD=C
C=REGN
RCR
ST=C
?87=1
GCOLNC

C=N
DADD=C

UNLI ST

OVFL10 CHECK OVERFLOW

10 IF PT = 10 OVERFLOW
NOOVF  (1773)

X RE- ENABLE CHIP 0

14

6

RANGE ERRCR | GNORE?

ERRI GN NO. GO TEST ERROR | GNORE FLAG
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SYMBOL TABLE

DERUN
DERUNS
DGENSS8
DI GENT
DI GST*
Dl GST1
DI GST2
DSPCA
DSPCRG
ENCPOO
ENGL0
ENG20
ENG25
ENG30
ENG35
ENGO

743
645
657
665
732
671
676
667
700
704
654
656
706
716
722
1012
1020
1041
1044
1047
231
231
1672
1621
1703
1523
204
1635
123
125
131
1660
170
176
143
147
214
344
353
347
255
317
66
67
262
263
303
1465
1446
522
1351
1353
1356
1365
1367
1374

664
660
725
717
673

670
702

653
666
711
713
1046
1010
1027
1036
1000

220

1701
1627

261
276

535
1344
1423
1420
1424
1373
1377

655

715

707
1006

215 175 154 144

335

1364 1362
1357
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ENGA5
ENG50
ENGG0
EXPDGL
EXPD&X2
FI X00
Fl X10
Fl X20
FI X30
Fl X35
Fl X40
Fl X45
Fl X50
FI X55
Fl X57
Fl X60
FMIRTN
FORVAT
GICNTR
GIRVAD
| ND&J

I NPTDG
KPCNT
LDCOVA
LDD. P.
LDDP10
NFRKBO
NFRKB1
NFRST+
NOCHG
NOOVF
NOREXO
NORRD5
NORGL0
NORG20
NORG30
NORA0
NOR&A2
NOR(AS
NORGE0
NORGH1
NORGE5
NORGG5
NORG/0
NORG75
NOTFI X
NXTROM
OVRI NC
OVRROT
PC
PGVAON
PROVPT
R/ SCAT
RFDS10
RFDS15
RFDS17
RFDS19
RFDS20
RFDS25
RFDS26

556
570
575
576
605
607
614
641
642
643
1335
1532
1737
1745
1721
526
1015
1667
371
377
411
413
417
425
431

1371
1401
1350
226
224

1241
1246
1244
1262
1242
1325
1265
1302
1273
1251
1306

1671

135
230
1662
1277

1017

1702
1762

543
541
555
551
574
606
604
567
613
610
601
622
627

1537
1727
1742
1710

1043

376
372
403
416
414
412
446

1230

1267
1260

1666 1663

612 571
577

401
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RFDS27
RFDS28
RFDS30
RFDS35
RFDS40
RFDS42
RFDS45
RFDS50
RFDS55
RGOLCD
RVADL0
RVAD15
RVAD20
RMAD30
RND100
RND105
RND110
RND120
RND20
RND30
RND40
RND45
RND47
RND50
RND60
RND70
RND75
RND90
RND95
ROUND
ROUNDA
RSTKBD
RSTCOJ
RSTOR9
RSTR®
RSTSS
RSTST
RSTSTJ
SCl 00
SETCOM
SETQLO
SETQR0
SETQ=P
SSTCAT
USLNG
VI EVO5
VI EV20
VI EWB0
VI EV85
VI EMO
XCAT
XCCTMG
XRND

432
440
447
451
501
502
504
506
511
357

20

23

26

1147
1154
1160
1163
1070
1144
1102
1121
1127
1133
1115
1110
1111
1135
1137
1065
1067
1657

213

246

741

247

201
1421
1274
1427
1433
1425
1664
1571
1462
1475
1511
1514
1521
1600
1655
1057

437
433
430
435
471
475
500
466

24

65

22

34
1104
1150
1171
1112
1074
1077
1106
1153
1143
1120
1145
1114
1146
1172
1126

1162

213
705
721
203
146
1337
1317
1432
1430

1565
1452
1510
1505
1522
1515

426

1155

1107 1101

1164 1157 1141 1071

167
677

201 157

1503
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ENTRY TABLE

BAKAPH
BAKDE
BLI NK
BLI NK1
BSTCAT
CAT##1
CAT##2
CNTLOP
DEEXP
DEROVF
DERUN
DGENSS
DI GENT
DI GST*
DSPCA
DSPCRG
ENCP0O
FI X57
FORMAT
GTCNTR
GTRVAD
| NPTDG
LDD. P.
LDDP10
NFRST+
NOREGO
NOTFI X
PGVAON
R/ SCAT
RFDS55
RGOLCD
ROUND
RSTST
SETQ=P
SSTCAT
XCAT
XRND

743
645
231
231
1672
1703
1523
1635
214
353
255
66
67
262
1465
1446
522
1303
1173
1615
0
240
1435
1436
1756
536
1335
526
1667
511
357
1065
247
1425
1664
1600
1057
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EXTERNAL REFERENCES

ARGOUT
ARGOUT
ASCLCD
ASCLCD
BAKDE
BAKDE
BLI NK1
BLI NK1
CAT#H#2
CAT#H#2
CAT##3
CAT#H#3
CLCTMG
CLCTMG
CLLCDE
CLLCDE
CLRSB2
CLRSB2
DAT106
DAT106
DAT231
DAT231
DAT320
DAT320
DATOFF
DATOFF
DECAD
DECAD
DEEXP
DEEXP
DEROVF
DEROVF
DF060
DF0O60
DI GENT
DI GENT
ENCPOO
ENCPOO
END2
END2
END3
END3
ENLCD
ENLCD
ERR120
ERR120
ERRI GN
ERRI GN
FI X57
Fl X57
FLI NKA
FLI NKA
FORVAT
FORNVAT
FSTIN
FSTI N

1050
1051
1506
1507
75
76
132
133
1631
1632
1633
1634
1655
1656
1747
1750
1717
1720
747
750
312
313
301
302
635
636
345
346
111
112
631
632
1752
1753
321
322
317
320
1567
1570
1576
1577
364
365
730
731
1771
1772
1412
1413
1737
1740
1453
1454
1711
1712

726
727

1517
1520

1754
1755
526
527

1037 1044 1455 1473
1040 1045 1456 1474

92



GETPC
GETPC
| NCAD
I NCAD
I NCAD2
| NCAD2
I NPTDG
I NPTDG
| NSSUB
I NSSUB

314
315
1735
1736
1733
1734
141
142
277
300
1231
1232
1333
1334
366
367
325
326
637
640
1055
1056
351
352
323
324
1224
1225
1650
1651
1015
1016
623
624
347
350
1745
1746
1533
1534
1460
1461
1001
1002
1201
1202
1667
1670
741
742
304
305
1233
1234
1664
1665
271

1053
1054

1721
1722

1252
1253

1204
1205

1756
1757

1731
1732

1254
1255
1672
1673
1175
1176

1323 1365
1324 1366

1320
1321
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TONSTF 1602

TONSTF 1603

TXTLB1L 1574

TXTLB1L 1575

End of VASM assenbly

VASM ROM ASSEMBLY REV. 6/81A
OPTIONS: L CS

* HP41C MAI NFRAME M CROCODE ADDRESSES @000- 7777
*

4 FILE CN3B

5 ENTRY DSPLN+
6 ENTRY ABTSEQ
7 ENTRY ABTS10
8 ENTRY AJ2

9 ENTRY AJ3

10 ENTRY FDIA T
11 ENTRY FDI G20
12 ENTRY | ND

13 ENTRY M DDI G
14 ENTRY NEXT
15 ENTRY NEXT1
16 ENTRY NEXT2
17 ENTRY NEXT3
18 ENTRY NLTOOO
19 ENTRY NLTO20
20 ENTRY NULT#
21 ENTRY NULT#3
22 ENTRY NULT#5
23 ENTRY NULTST
24 ENTRY PAR112
25 ENTRY PARSE
26 ENTRY PARSEB
27 ENTRY PARS56
28 ENTRY PARAGO
29 ENTRY PARS75
30 ENTRY STK

CLRSB2 - CLEAR USER SUBROUTI NE STACK AND CLOBBER LI NE NUMBER
ON ENTRY - PT=3, CH P 0 ENABLED, NEWPC IN B[3:0] I N MV FORM
USES B[3:0], A[3:0], C

EXI TS VI A PUTPCX, WH CH CLOBBERS THE LI NE NUMBER ONLY | F S13=0.

CLRSB3 - ENTRY PO NT TO FI NI SH PUSHI NG THE SUBRCUTI NE STACK
ON ENTRY - (] 13:4] HAS WHAT SHOULD GO I NTO REG 12[13: 4]

PT=3, CHI P O ENABLED, NEWPC IN B[3:0] IN MM FORM
OTHERW SE THE SAME AS CLRSB2

L I I R A I T

42 ENTRY CLRSB2

43 ENTRY CLRSB3

44 0 CLRSB2 116 C=0

45 1 1350 REGN=C 11

46 2 CLRSB3 1450 REGN=C 12

47 3 152 AB EX WPT

48 4 263 GOTO CLRSBX ( 32)
49 FILLTO @



* PARSE -

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

KEY SEQUENCE PARSER
* ENTRY CONDI TIONS: CHI P 0 SELECTED, HEX, P SEL
*

47

51
52
53

55
56
57
60
61
62
63

PARSE

PAROO1

CLRSBX

PAROO3

PAROOS

1763

420
1474
406
114
43
460
200
1006
160
214
603

256
1434
742
756
756
756
1374
534
120
1460
1474
746
746

C=REGN
RCR
ST=C
CLRABC
C=KEYS
RCR
LDl
CON
RCR
PT=
GoToC
FI LLTO

FI LLTO
LC
RCR
A=C
?54=1
GONC
LDl
CON2
C=A+C
N=C
?55=1
GONC

AC EX
PT=

C=C+C
C=C+C
C=C+C
C=C+C

PT=
LC
CXI SA
RCR
C=C+C
C=C+C

14
1

5

@01
10
3

@’

0

PAR003 (  35)
1

PAR003 (  35)
2

PAR003 ( 35)
PAROOL ( 25)
3

PAR003 (  35)
PUTPCX

@3
4

1
X

PAROO5 (  44)
8 0
X

NEWFCN ( 126)

LOAD STATUS SET 1/2

KC TO [ 13: 12]
@020\ 16

CAUSES COL 0 TO MAP
ONTO COLUWN 1

OCO~NOUWNE

c
d 2: 1] =LOGCOL, ROW
Al 2: 1] =LOGCOL, ROW
SHI FTSET?

NO

ADJ ROW FOR SHI FT

N[ 2: 1] =LOG KC
PKSEQ?
NO

CONTI NUI NG KEY SEQUENCE
Al 2: 1] =LOGCOL, ROW
A[0]=0, A MO

ROW DOES NOT HAVE SHI FT
ADJUSTMENT IN I T

PKTTAB IS AT @0000
CONSTRUCT PTEMP1
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* *

ENTRY

A=C
PT=
C=REGN
RCR
G=C
A=A+C
AC EX
ST=C
S9=
GOSUB

LDl
CON

=C
B=A
PT=
RABCR
? AHC
GONC
A=A-1
? AHC
e
C=B
SLSABC
SRSABC
RABCR
GOTO
RABCL

A=A+1

A=A-1
C=STK
CC+1
G&oroc

A=C
C=REGN
ST=C
?57=1
GONC
LDl
CON
(€O 0]

RCR
ST=C
?54=1
GONC
GOosuB

PARSO05

0
15
3

PT
X

0
ENLCD

32
X
X
1

WPT
PARS10 ( 104)
WPT

WPT
PARS30 ( 117)
X

PARS20 ( 110)

X
14
PARS50 ( 136)

@25
PARS55 ( 213)

6

PARS52 ( 207)
TBI TMP

110

ENTRY PO NT FOR WAND ON 3-13-79
113 PARSO05

114 64 416
115 65 1634
116 66 1770
117 67 74
118 70 130
119 71 502
120 72 246
121 73 1530
122 74 1104
123 75 1
123 76 0
124 77 460
125 100 40
126 101 406
127 102 206
128 103 1434
129 104 PARS10 1670
130 105 1552
131 106 1763
132 107 652
133 110 PARS20 1552
134 111 67
135 112 306
136 113 1750
137 114 1650
138 115 1670
139 116 1723
140 117 PARS30 1770
142 120 576
143 121 1540
144 122 676
145 123 660
146 124 1072
147 125 740
148

NEWFCN - NEW FUNCTI ON
FI RST KEY OF A NEW KEY SEQUENCE
152 NEWFCN

153

154 126 406
155 127 1670
156 130 1530
157 131 1214
158 132 43
159 133 460
160 134 525
161 135 563
163 136 PARS50 574
164 137 1530
165 140 114
166 141 463
167 142 1
167 143 0

RESTORE PTEMPZ2 TO G
MERGE OPERAND TYPE | NFO

PUT UP PTEMP 1
SAY ADDRESS NOT FOUND YET
TURN ON LCD CH P

BLANK
BLANK TO A. X
AND B. X

Rl GHT- JUSTI FY LCD

TURN BLANK | NTO PROVPT
NOT' A PROWPT?

NOT A PROVPT

RETRI EVE BLANK

CGET RID OF PROWPT

SH FT OFF SOVETH NG

CHECK FOR BACKARROW

I NCREMENT RETURN ADDRESS
ON EXIT, PT=1, LCD CH P ON
SS PTEMP1 UP, B. X=BLANK

ON ENTRY, SS1/2 UP, CH P 0
ON, KCIN C[2:1] B=0
Al 2: 1] =LOG KC

PUT UP SSO
ALPHAMODE?
NO

H1550\ 16=@25

PUT UP SS3
USERMODE?

NO

YES. TEST BI T MAP
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*

202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219

221
ENTRY

224
225

144
145
146
147
150
151
152
153
154
155
156
157
160
161
162
163
164
165
166
167
170
171
172
173
174
175
176 RAKOS5

1356
1

3
1670
1530
14
337
260
132
1074
406
460
146
1176
147
1634
1320
1376
103
1434
720
1076
776
123
1376
107
1006

? CHO
&LC

RAKG0

C=REGN 14

ST=C
?S3=1
GOoC
C=N
Cc=0
RCR
=C
LDl
CON2
cCG1
GOoC
PT=
LC

? CHO
GONC
PT=
LC
C=C+1
cC=C+C
GONC
? CH#O
GOoC
C=A+C

ENTRY

PO NT ADD FOR WAND ON

RAKOG6
177
200
201
202
203
204
RAK10
205
206
207 PARS52
210
211
212

PARS55

213
214
215
216
217

PO NT FOR WAND TO EXECUTE DATA ENTRY

PARSDE
220

530
416
1

0
1356
607

260
416
1670
1530
460
520

136
1574
1006
1574
1460

M=C
A=C
GOosuB

? CHO

G0oC

C=N
=C

RAKLO ( 205)

8
ol
~—

176)

A
o
(&)
—~

176)

A
[N
o
)

205)

mgmmﬂwgm:ogmm xXNZ

2
o
o

205)

>

RAKO6
3-13-79

SEARCH

PARS60 ( 264)

C=REGN 14

ST=C
LDl
CON

C=0
RCR
C=A+C
RCR
CXI SA

ENTRY

@20

S
12
X
12

PARSDE

1166 C=C-1 XS

KEY REASSI GNED?
YES

PUT UP SSO AGAI N
PRGVMODE?
YES - SKI P AUTO- ASSI GN TESTS

LOG ROWTO C. S
LOG COL TO A X

ROW 0 OFFSET
ROW 0?
YES

SET UP ROW1 OFFSET
ROWEL?
ROW 1

SET UP SHI FTED ROW 0 OFFSET

SHI FTED?

NO

NOT SHI FTED ROW O?

NOT AUTO- ASSI GNED

C. X=1 MPLI ED LOCAL LABEL

SAVE OPERAND | N M
SET UP Al 1:0] FOR SEARCH

FOUND?

YES

KEY IS NOT REASSI GNED
RETRI EVE LOG CAL KC
RESTORE LOG KC TO Al 2: 1]

PUT UP SSO

H1500\ 16=@20

NORMAL MODE DEFAULT TABLE
ST HAS SSO

LOG KC IN Al 2: 1]
DEFAULT TABLE ADDR\ 16 I N C. X

C[ 6: 3] =TABLE ADDRESS

KEY (3-15-79)

DATA ENTRY KEY?
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226
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267

269
270
271
272
273
274
274
275
275
276
277
278
278
279
280
280

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

265
266
267
270
271
272
273
274
275
276
277
300
301

PARS56

PARS57

PARS60

1042
1634
130
1530
316
274
460
24
1174
1460
34
120
674
530
560
1460
1346
347
1670
1530
1740

730

246
206

GSUBC

CM EX
AC EX
=A
GOosuB
GOosuB

LDl
GOosuB

Sl1=
GOosuB

DATENT

11

10
4
WPT
X
10

PARS57 ( 240)

PT
PARS57
1

PT

0

OFSHFT
CLLCDE

14
PROVF1

ROW40

(

(

0

240)

24)

314)

GCES TO DATENT W ASCI |

OR DE FC OR 0 FOR BKARROW
INC1:0] & W SSO UP

CHS, CLX, DELETE,

STORAGE ARI THMVETI C,

AND STOP RE- ENTER HERE.
ENTRY REQUI REVENTS:
FCINCX CHP O O\

SS0 UP

FCTODGTS 4,3

SAVE IN B

MERCE FC TODIG TS 4,3 OF REG 10

PROGRAM MODE?

PROGRAMVABLE?
NOT PROGRAMVABL E

SET INSERT BI'T
SAVE PTEMP2 IN G

PUT UP PTEMP2
RECOVER FC TO d 4: 3]
FC TODI G TS 13: 12

@4=@ 2000\ 256 MAI N FCN TABLE
GET XADR

FULL XADR I N ([ 6: 3]
SAVE XADR IN M
AND ON SUBR STACK
GET C(XADR)

NOT XKD?

NOT  XKD.

PUT UP SSO
GO EXECUTE | MMEDI ATELY

SAVE ADR IN M

RETRI EVE ARGUMENT TO C
PUT ARG TO A. X FOR ROW40
& SAVE ARG IN B. X

FC FOR XEQ
PROWPT " XEQ "

SET UP FOR ROMN940
PROVPT ARGUMENT
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281
282
283
284
285
286
287
288

* ARG | S PRESERVED HERE

291
292
293
293

295
296
297
298
299
300
301
302
303
304
305
305
306
306
307
308
309
309
310
311
312

315
316
317
318
319
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335

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
336
337
340
341
342
343

344
345
346
347
350

460
340
1634
130
674
416
146

1110

1
2

PARS70 1104

PARS75

(o) Y] OFrOor

630
1172
1460
1366

766
766
426
1172
1460
1026
1074
1530

1730

1634
242
230
242
130

LDI
CON2
PT=
G=C
RCR
A=C
AB EX

14
0

11
X

99

SET UP FOR NLTO020

FC FOR XEQNN

CLEAR INSERT BIT IN G
FOR NLTO20

NOW FC I N Al 4: 3]
ARG I N Al 1: 0]

FOR THE BENEFIT OF THE PRINTER SINCE S9 | S
* SET WHEN WE GET TO XEQ NN, XEONN NEVER LOOKS AT THE ARGUVMENT AT ALL.

SOo=

1

GOLONG NULT#5

S9o=

GOosuB
GOosuB

GOosuB

0

OFSHFT
DSPL N+

PROVF2

XS
NLTOOO

XS

XS
XS

XS

TELL XEOQONN THAT ADDRESS
I'S ALREADY KNOWN | N M

I NI TI ALI ZE S9.

S9=1 TELLS AXEQ & XEQN\N
THAT THEI R ADDRESS HAS
ALREADY BEEN FOUND AND | S
IN M

RETURN FROM AXEQ & RASNKY
FOR M CROCODED XROM FCNS
* ENTRY REQ FOR PARS75:

* PTEMP2 | N STATUS BI TS

* & M=EXADR

TURN OFF SHI FT

ENABLE AND CLEAR LCD

I F INSERT THEN I NC & DSP LI NE#
RETRI EVE XADR
PROVMF2 RETURNS S8=0

XROM M CROCODE FCNS RELY ON
S8=0 HERE
(WHEN S9 IS SET, S8 TELLS) show50.00 330. 00 nove!

RETRI EVE XADR AGAI N
PO NT TO XADR- 1

OP1 TO C XS

OoP1 # 07

NO OPERAND

A. XS=4* CP1
PO NT TO XADR- 2
C. XS=0P2

CLEAR OP1 BIT 1
OP1 BIT 1 STILL EXI STS
IN ST, BUT IS CLEARIN C

MERGE OPTYPE | NTO PTEMP2
PUT PTEMP2 BACK TO G



LR I I

336
337

340
340
341
342
343
344
345
345
346
347
348
348
349
349
350
351
352
352
353
354
354
355
356
357
358
358
359
360
361
362
363
364
365
366
367
368
369
370
371
371
372
373
373

351
352

353
354

355
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
411
412
413
414

415
416
417
420
421

ABTSEQ -

PAR110

PAR111

PAR112

PAR115

PAR130

14
623

283=1
GONC  PARSEA (
GOSUB  NEXT2
ENTRY PARL11
GOTO  ABTSEQ (
284=1

GOLC AJ2
283=1

GONC  PARL15 (
GOSUB FDIG T

GOSUB  BLI NK

GOTO  PAR110 (
252=1

GOLC  PARSEB
256=1

GOLC IND
?S1=1

GOC  PAR112 (

?57=1
&LC STK

?80=1
G0oC PAR112 (

? AHO S

GONC  PAR112 (
LDl

CON 145

AC EX

RCR 13

PT= 0

A=A+C PT

LEGAL

GOSUB  LDSSTO

AC EX
GOLONG PARS56

ABORT PARTI AL KEY SEQUENCE

434)

422)

370)

353)

365)

365)

365)

100

OP1 BIT 17
NO

ADDED FOR WAND 11/5/79

MJST BE SHORT Gra!!
A .. J?
YES

DAdT?
NO

CP1 BIT 07?
YES

SHI FT?
YES

oP2 BIT 17
YES
DP?
YES

oP2 BIT 0?
MJUST BE STO
+*] 2

NO
YES

START OVER W TH NEW FC

NOTE THAT ABTSEQ DOESN T CLEAR ALPHAMODE, WHI CH MAY BE SET | F WE RE
IN THE M DDLE OF KEYI NG | N AN ALPHA OPERAND. | F IT IS DESI RED TO
ENSURE THAT THE ALPHAMODE FLAG AND ANNUNCI ATOR ARE CLEARED, THEN
DO A GOLONG TO NAME33, WH CH CLEARS ALPHAMODE AND THEN JUMPS TO
ABTSEQ

383 422 ABTSEQ

383
384
384

423
424
425

1
0
1
0

GOsuB  CLLCDE
GOsUB  ANNCUT

CLEAR DI SPLAY

NOVAS

NG MAnuf acturer Supported

reci pient agrees NOT to contact nmanufacturer



385
386
387
387
388
389
390
390

392
393
394
395
396
397
398
399

402
403
404
404
405
406
407
408
409
410
411

412
413
413

415
415
416
416
417

419
420
421
421
422

424
425
425
426
427
428
429
430
430
431
432
433
433

426 ABTS10 1635

427
430
431

432
433

434
435

436
437

440
441

442
443
444
445
446
447

451
452

454
455
456
457
460

461
462
463
464

465
466

467
470
471
472
473
474
475
476

PARSEA

PARAOS

PARAOG

PARA10

PARAAS

PARAS0
PARAGO

PARAG1

674
1
0

1614
33

1414
263

1333
114

14
63

GOsuB

GOLONG

?80=1

?S81=1

GOosuB
ENTRY

(€O 0)
?80=1

?54=1
GCLC

?83=1
GCLC

?86=1
GCLC

GOosuB
[coJ o

?55=1

[coJ o

GOosuB
ENTRY
(€O 0]
?54=1
GOLC
?83=1

GOosuB

@635

@74
RSTSEQ

NFRKB

PARAO5 (

PARA50 (

NEXT1
PARAO6
ABTSEQ (
PARA4S (
FDI G20

FDI G20

| ND
BLI NK
PARAOS (

NAVEA
PARALO (

NEXT3
PARAG1
ABTSEQ (
AJ3

PARA70 (
M DDI G

440)

465)

422)
461)

440)

456)

422)

502)

GOSUB PRT4
CLEAR SHI FTSET, PKSEQ

M5GFLG, DATAENTRY,
CATALOGFLAG, & PAUSI NG

ALPHA NAME ALPHA
1-DIA T NUMERI C
3-DIG@ T NUMERI C
oP2 BIT 07?

1-DIG OR 3-DI G NUMERI C
oP2 BIT 17

1-DIA T NUMERI C
ALPHA NAME ALPHA
ADDED FOR WAND 11/5/79

MUST BE SHORT GIO !
OoP2 BIT 07?

A .. J?
YES

DAdT?
YES

SHI FT?
YES

ALPHA NAME ALPHA
ALPHA KEY?
YES

3-DIG@ T NUMERI C
FOR THE WAND

A .. J7?
YES
DAdT?
NO
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434
434
435

438
439
440
441
442
443
444

446

477 PARAGS
500
501

502 PARA70
503
504
505
506
507
510

ENTRY PO NT ADD

449
450
451
452
453
453
454
455
456
456
457
457
458

460
461

463
464
465
466
467
468
469
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
483

485
486
487

PARA75
511
512
513
514 PARA8O
515
516
517
520
521
522 PARA90
523
524

525 PRA100
526

527 PRA110
530
531
532
533
534
535
536
537
540
541
542
543
544
545
PRA115
546
547
550
551
552
553
554

PARSEB

1
0
1643

1040
74
412
460
203
1552
177

GOosuB
[cojle

C=KEYS
RCR
A=C
LDl
CON2

? AHC
a&C

ENTRY

FOR WAND ON

460
61
1750

1250
403

1670
1770
1750

646

LDl
CON
SLSABC
GOsuB

(€O 0)
?83=1
GSUBC

GOsuB
(€O 0]

RABCR
(€O 0]

?S81=1
GONC
?57=1
coC
?85=1
GONC
GOosuB

=0
A=A-1
A=A-1
C=REGN
AC EX
REGN=C
[cojle

RABCR
RABCL
SLSABC
=0
A=A-1
GOLC

BLI NK
PARAGO (

3
WeT
8 3
WeT
PRA110 (

PARA75
3-13-79

NEXT3
PRA100 (
M DDI G
BLI NK
PARABO (

PARAGO (

PARAG5 (
PRA115 (

PARAG5 (
ENCP0O

10

10
XFRNMA (

X
X
NULT#3

465)

527)

525)

514)

465)

477)
546)
477)

605)

CHECK FOR EEX

KC FOR EEX

DAdT?

oP2 BIT 1? (GTQ ?)
NO

DP KEY?
YES

ALPHA KEY?
NO

YES

GENERATE FFE IN A X
MERGE FFE W TH REG 10

GTQ .

RETRI EVE DP FROM LCD
PUT BACK FI RST DP
ADD A SECOND DP

SET ARGUNVENT

TO FFF

I NPUT: SS=PTEMP1, LCD ON

HEX, PSEL, P=1
GIO LBL, AND XEQ
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* o

488
488
489
490
491
492
493
494
495
496
497
498
499
500
500
501
501

503
504
505
506
507
508
509
510
511
512
512

514
515
516
517
518
519
520
521
522
523
524

526
527
528
529
530
531
532

534
ENTRY

537
538
539
540
541
542
543

555
556
557
560
561

562
563

564
565
566
567
570
571
572
573

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

PARB10

PARB15

XFRNVA

PARB20

PARB30

1 GOSuUB
0
1270 C=REGN
74 RCR
416 A=C

1614 ?S0=1
247 G&CC

460 LDI
315 CON2
214 ?S5=1
57 GOC
1 GOSuB
0
1 GOLONG
2

252 AC EX
256 AC EX
674 RCR
1250 REGN=C
230 C=G
1530 ST=C
210 S5=
1630 C=ST
130 G=C

1 GOLONG

2

514 ?S6=1
123 GONC
460 LDI
256 CON2
252 AC EX
256 AC EX
674 RCR
1250 REGN=C
1414 ?S1=1
527 GCC
433 G&OTO

460 LDI
36 CON2
1414 ?S1=1
1413 GONC
1146 C=C-1
1214 ?S7=1
1363 GONC

ENTRY

ENCPOO
10

PARB20 ( 607)

12 13

PARB15 ( 574)
ENLCD

PAR112
WPT

11
10

NAMEA

PARB30 ( 622)

10 14
WPT

11

10

I NDGTO ( 672)

| NDXEQ ( 664)

1 14
PARB10 ( 566)
X

PARB10 ( 566)
PARB40

PO NT FCR WAND ( 3-15-79)

631
632
633
634
635

PARB40

1634 PT=
230 GG
1730 CST EX
104 S4=
1730 CST EX

0

RE- ENABLE CHI P O

GET PARSE TEMPS
FC NOWIN DG TS 1: 0
SAVE REG 10 IN A

oP2 BIT 07?

YES

LBL

LOAD FC FOR ALBL

ALPHA KEY?

PT=1 HERE FROM NEXT
SET BIT 1 OF PTEMP2
(SAY NULL STRI NG NOT ALLOWED)

SHI FT?
LOAD FC FOR GTQ' | ND

oP2 BIT 17

FC FOR AXEQ
oP2 BIT 1?

XEQ

CONVERT TO FC FOR AGTO
GTO DP KEY?

GTIO . NNN

RESET | NSERT BI T
I N PTEMP2
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544
545
546
547
548
549
550
551
552
552
553
554
555
555
556
557
558
559
560
560
561

636
637
640
641
642
643
644
645
646
647
650
651
652
653
654
655
656
657
660
661

130
1434
460

252
256
674
1250
1

460
320

1650
460
140

1750

G=C

PT= 1

LDl

CON 1

AC EX WPT
AC EX

RCR 11
REGN=C 10
GOsuB  CLLCDE

LDl
CON2 13
GOSuUB  PROVF1

SRSABC

LDl

CON @4o
SLSABC
GOLONG PARAGO

EJECT

0

FC FOR GIOL

FC FOR GIO
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105

IND - TAKES CARE OF | NDI RECT OPERANDS

564 662 | ND 1 GOSUB ENCPOO
564 663 0

565 664 | NDXEQ 1634 PT= 0

566 665 230 C=G

567 666 1730 CST EX

568 667 510 S6= 1 | NDI RECT
569 670 1730 CST EX

570 671 130 G=C

571 | NDGTO

572 672 1 GOSUB ENLCD

572 673 0

573 674 1 GOSUB MESSL

573 675 0

574 676 11 CON 9 |

575 677 16 CON 14 N

576 700 4 CON 4 D

577 701 1040 CON @040 BLANK
580 702 | ND20 1 GOSUB NEXT2

580 703 0

581 ENTRY | ND21 ADDED FOR WAND 11/5/ 79
582 | ND21

583 704 553 GOTO ABTXF3 ( 761) MJST BE SHORT GTO !
584 705 114 ?S4=1 A ..J?
585 706 167 GOC  AJ2  ( 724)

586 707 1214 2S7=1 DP?

587 710 537 GOC  STK  ( 763)

588 711 14 ?S3=1 DG T?
589 712 33 GONC  IND30 ( 715)

590 713 1 GOSUB FDIG T

590 714 0

591 715 | ND30 1 GOSUB BLINK

591 716 0

592 717 1633 GOTO IND20 ( 702)

593 EJECT



* AJ3 AND AJ2 -

*

* %k

596
597
598
599
600

602
603
604
605
606
607
608
609
610
611
612
613
613

615
616
617
618
619
620
621
621
622
623
624
625
625
626
626
627

629
630
631

633
633

STK -

637
638
638
639
640
641
642
642
643
644
645

AJ3
720 460 LDI
721 60 CON
722 1750 SLSABC
723 33 GOTO
AJ2
724 460 LDI
725 60 CON
726 AJ210 1536 ? A#O
727 27 GOC
730 1056 C=C+1
731 AJ220 1750 SLSABC
732 1474 RCR
733 276 AC EX
734 1374 RCR
735 1750 SLSABC
736 1 GOLONG
737 2
M DDI G
740 276 AC EX
741 1374 RCR
742 320 LC
743 126 C=0
744 1750 SLSABC
745 M D10 1 GOsuB
746 0
747 103 GOTO
750 14 ?S3=1
751 33 GONC
752 1 GOSuB
753 0
754 M D15 1 GOSuUB
755 0
756 1673 GOTO
M D20
757 1670 RABCR
760 1740 RTN

761 ABTXF3 1 GOLONG
762 2

HANDLES STACK REG STER

STK
763 STKO3 1 GOsuB
764 0
765 23 CON
766 24 CON
767 1040 CON
770 1 GOSsuB
771 0

ENTRY

STKOO

772 1673 GOTO

@0
AJ210

@0
S
AJ220

13
NULT#

S

13

3

XS
NEXT2
M D20

M D15
FDIG T

BLI NK
M D10

ABTSEQ

TAKE CARE OF A...J KEYS FOR 3- AND 2-DI A T OPERANDS

GO --- OR FG --
ZERO

FC IND-- OR FC -
ZERO

DAdT?

OPERANDS X, Y, Z, T, L

MESSL

@3
@4
@040
NEXT1

STKOO

S
T
BLANK

FOR THE WAND

ABTXF3 ( 761) MUST BE SHORT GOTO !
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646
647
648
649
650

*

652

773
774
775
776
777

460
40
1650
1650
1650

LDl
CON
SRSABC
SRSABC
SRSABC

ENTRY

32

STKO4

* ENTRY PO NT FOR WAND (3-16-79)
*

655
656
656
657
658
659
660
661
662
663
664
664
665
665
666
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
681

683
683
684

686
687
688
689
690
691
692
693
694

696
697
698
699

1000
1001
1002
1003
1004
1005
1006
1007
1010
1011
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

STKO4

STKO5

STK10

STK15

STK20
STK30

STK40

1334
420
416
460
114

1546
317

OrORrORr

1634
230
1530
1270
1034
720
514
33
1034
1720

256
1574

GOosuB

PT=
LC
A=C
LDl
CON
2 AHC
cos
GOSUB

GOosuB
GOsuB

PT=
C=G
ST=C
C=REGN
PT=

LC
256=1
GONC
PT=

LC

AC EX
RCR
AC EX
GOLONG
GOosuB
[cojle
LDl

A=A-1
? A#O

C=C+1
? AHC

[coJ o
LDl
? AHC

GTACOD
13

4

@la

X

STK20
MASK

LEFTJ
ENCPOO
0

10

2

7
STK10

2
15

12
PT
NLT020

BLI NK
STKO3

87

BLANK

GET ALPHACCDE[ KEYCCDE]

REG INDEX IN A'S, CHAR IN A X

SET FOR LASTX
.Ln

(1041)
PUT CHAR OUT TO LCD
GET PTEMP2
| NDI RECT?

(1031)

( 763)
"W

(1052)

(1043)

(1011)
-

(1011)
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108

700 1056 1603 GOTO  STK15 (1036)
701 EJECT



*
*

FDOG T -

705
706

1057
1060
1061
1062
1063
1064

1065
1066
1067
1070
1071
1072
1073
1074

1075
1076
1077
1100
1101
1102

1103
1104

1105
1106
1107
1110
1111
1112
1113
1114
1115
1116
1117
1120
1121
1122
1123
1124
1125
1126
1127
1130
1131
1132
1133
1134
1135
1136
1137

FINAL DIG T
ENTRY CONDI TI ONS: A S=SECOND TO LAST DA T, HEX, P SEL,
LCD CH P ON, STATUS SET PTEMP1 UP

FDIG T

FDI G1L0

FDI G20

FDI G30

NEXT1

NEXT2

NEXT3

NXT2E
NEXT

116
276
1374
1434
320
1750

1750
433

1670
1740

460

37
103
460

C=0

AC EX
RCR
PT=

LC
SLSABC

GOosuB

[cojle
?83=1
GoC
GOsuB

(€O 0]

C=0

AC EX
RCR
LC
SLSABC
[cojle

RABCR
RTN

LDl
CON
[cojle
LDl
CON
[cojle
LDl
CON
SLSABC
SLSABC
SLSABC
GOsuB

GOosuB

C=REGN
PT=
C=G
REG\=C
C=REGN
RCR
ST=C
S5=
S1=
C=ST
RCR
GOSUB

S
13
1
3

NEXT1

FDI G30 (1103)

FDI G20 (1075)
BLI NK

FDI GO (1065)

S
13
3

NULT# (1145)

31
NXT1E (1117)
31
NXT2E (1116)

31

109

SHI FT PROWPTS OFF RI GHAT END OF LCD

SEND DIG@ T TO DI SPLAY

BACKARROW RETURN ( SHORT GOTO! ! 1)

DAdT?
YES

SEND DIG@ T TO DI SPLAY

SH FT DDA T OFF

SAVE PTEMP2 I N

REG 15[ 4: 3]

SET PKSEQ
SET MSGFLG



756
757
757
758
758

*

* NULT# -

1140
1141
1142
1143
1144

0

1 GOSUB RSTKB

0

1 GOLONG WKUP10

2

* ENTRY CONDI TIONS: P SEL, LCD ON

762
763
764
765
766
767
768
769
770
771
772
773

788
789
790
791
792
793
794
795
796
797
798
798
799
799
800
801
802
803
804
804
805
806
807

1145
1146
1147
1150
1151
1152
1153
1154
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

NULT#
1334
1720
1434
416
NULT#1 1670
576
1530
114
1747
6
NULT#2 1770
102
126
506
676
107
246
746
406
746
746
506

1643

NULT#3
1634
230
1530
514
43
460
200
506
NULT#4 206
1
0
1
0
1270
416
214
247
146
206
NULT#5 1746
203

PT=
LC
PT=
A=C
RABCR
A=A+1
ST=C
?54=1
GoC
A=0
RABCL
C=0
Cc=0
A=A+C
A=A-1
GoC
AC EX
C=C+C
A=C
c=C+C
C=C+C
A=A+C
LEGAL
GOTO

PT=
C=G
ST=C
256=1
GONC
LD
OON
A=A+C
=A
GOSUB

GOosuB

C=REGN
=C
?85=1

A SL
[€o]]0)
EJECT

13
15
1

S
NULT#1 (1151)
X

PT
XS
X
S
NULT#3 (1174)

XXX XXX

NULT#2 (1157)

NULT#4 (1204)
128

X

X

LEFTJ

ENCPOO

10
NLT020 (1240)
X

X
NLT020 (1240)

110

NULL TEST FOLLOW NG NUMERI C OPERAND

INITIALI ZE # OF DA TS COUNTER

# OF DDA TS COUNTER IN A. S

SHIFT UNTIL " " OR "™ ."
I NI TI ALI ZE SUM

DECREMENT # OF DIG TS
MULTI PLY BY 10

PUT UP PTEMP2
| NDI RECT?
NO

SET INDI RECT BIT
SAVE ARG IN B. X

GET FC
FC TO Al 4. . .]
XROMP

YES. ARG |

N ONLY
COPY ARG TO

B. X
A X
& CZY UP TO FC
FC, ARG I N Al 4: 1]

NOVAS

NG MAnuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



808
809
809
810
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
824
825
826
826
827
827
828
829
829
830
831
832
833
834
834
835
836
837
838
839
840
841
842
843
844
845
846
847
847

849
850
851
852
853
854
855
856
857
857

1221
1222
1223
1224
1225
1226
1227
1230
1231
1232
1233
1234
1235
1236
1237

1240
1241
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

NLTOOO

NLTO10

NLTO20

NLTO30

NLTO40

NLTO50

OrOR

1270
416
460
310

1340

1710

1714

1146
1743
1440

1720

1376

GOsuB
GOosuB
C=REGN
=C
LDl

DI SOFF
RST KB
CHK KB
CCG1

Dl STOG

GOosuUB

G010
GOosuUB

GOosuB

DI STOG
GOosuB

ENTRY

GOosuB

PT=

CST EX
?54=1

2S12=1
AC EX
GOLONG
CST EX
C=0
PT=

STK=C
AC EX

? CHO
GALC

LEFTJ
ENCPOO
10

200

NLTO30 (1243)
X
NLTO10 (1232)

NULTST

NLTO40 (1252)
RSTO5

CLLCDE

ENCPOO
NLTO40
@625

@74
RSTSEQ

NLTO50 (1271)
AB1OXF (1327)

5
I NSLI N

XCUTE

111

SAVE FC IN A

FOR ENTRY HERE,
FC, ARG IN Al 4:1]

DEBOUNCE KEY UP

KEY | S UP. GO EXECUTE FCN
FI RST G VE PRI NTER A CHANCE
GOSUB PRTS

CLEAR SHI FTSET, PKSEQ

MSGFLAG, DATAENTRY,
CATALOGFLAG, & PAUSI NG
LEAVES SSO UP

GET PTEMP2
| NSERT?
NO

PRI VATE?
YES

BRI NG BACK SSO

PUT NFRPU ( @60)
ON THE SUBROUTI NE STACK



858
859
859

*

1303
1304
1305

* NULTST -
*

863
864
865
866
867
868
869
869
870
871
872
873
873
874
875
876
877
878
879
879
880
881
882
883
884
885
886
887

*

* PARSE LOG C FOR ALPHA
*

891
892
892
893
894
895
896
897
898
899
900
901
902
903
904
904
905
905
906
907
908
909
910

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

146

NULL TEST

NULTST

NULT10

NULT20
AB1OXF

NAMEA

PR3RT

NAMEL0
NAME20

NAMVE21

460
1100
746
1710
1714
1

2
1146
1733
404
1

0

0
460
1750
1146
1773
1

1

0
1645
674

1670
1730
1210
1730
1650
116
1150
1

0

1

0
163

514
1

AB EX X
GOLONG XCUTB1

LD

CON 576
C=C+C X

RST KB

CHK KB
GOLNC RSTO05

CGCG1 X
GONC  NULT10 (1311)

s8= 0
GOSUB  MBGA

XDEF  MBGNL

LD

CON 1000

cC1 X

GONC  NULT20 (1325)

GOLONG ABTS10

ENTRY NAME20
ENTRY NAMEA

ENTRY NAME21
ENTRY NAM4O

ENTRY NAMA4@
ENTRY NW4@
ENTRY NAVE4A
ENTRY NAME4D

OPERANDS STARTS HERE

GOSUB  ENCPOO

CON @645
CON @74
ENTRY PR3RT

C=REGN 14
CST EX

S7= 1

CST EX
REGN=C 14
C=0

REGN=C 9
GOsuUB  ENLCD

GOSUB NEXT1
GOTO  NAME30 (1366)

?86=1
GOLNC  NAMAO

RETRI EVE 3-DI G T ARGUMENT
FROM B. X TO A. X

NULL TEST

I NI TI ALl ZE NULL TI MER
KEY UP YET?

GO DEBOUNCE

NO. DECREMENT COUNTER

DON' T PRI NT MESSACE
KEY DOMN TOO LONG

310 M LLI SEC DELAY
SO "NULL" CAN BE SEEN

ON ENTRY, SS | S SCRATCH

GOSUB PRT3

FOR PRI NTER

SET ALPHAMODE

I NI TI ALl ZE ALPHA OPERAND

BACKARROW

ON ENTRY HERE, PT=1

LCD CH P ON, SS PTEMP1 UP
SHI FT KEY?

112



910 1353 2
911 1354 1 GOSUB TOGSHF

911 1355 0

912 1356 1663 GOTO  NAVELO (1344)
914 ENTRY NAME33

915

916

917

918

919 1357 NAME33 1 GOSUB LDSSTO

919 1360 0

920 1361 1204 S7= 0

921 1362 1630 C=ST

922 1363 1650 REGN=C 14

923 1364 1 GOLONG ABTSEQ

923 1365 2

925 NAVE30

926 1366 1 GOSUB ENCPOO

927 1367 0

927 1370 1170 C=REGN 9

928 1371 1356 ? CHO

929 1372 1653 GONC  NAMVE33 (1357)
930 1373 1574 RCR 12

931 1374 112 C=0  WPT

932 1375 1150 REGN=C 9

933 1376 1 GOSUB OFSHFT

933 1377 0

934 1400 1 GOSUB ENLCD

934 1401 0

935 1402 1670 RABCR

936 1403 NAME31 1433 GOTO  NAME20 (1346)
938 1404 NAME34 1414 ?S1=1

939

940 1405 713 GONC  NANME42 (1476)
942 1406 NAME35 1 GOSUB BLINK

942 1407 0

943 1410 1343 GOTO  NAVE10 (1344)
945 ENTRY NAME37

ENTRY PO NT ADD FOR WAND ON 3- 13- 79

948 1411 NAME37 1 GOSUB GTACOD

948 1412 0

949 1413 406 A=C X

950 1414 1 GOSUB OFSHFT

950 1415 0

951 1416 666 A=A-1 XS

952 1417 1673 GONC  NAVE35 (1406)
953 1420 1434 PT= 1

954 1421 460 LD

955 1422 177 CON 127

956 1423 1552 ? A#C WPT

957 1424 1623 GONC  NAMVE35 (1406)
958 1425 460 LD

959 1426 72 CON 58

960 1427 1552 2 A#C WPT

TOGELE SHI FT KEY

USED BY CARD RDR LO4d C
TO ABORT A PARTI AL

KEY SEQUENCE

MAY ALSO BE USED BY
PRI NTER LOGd C

CLEAR ALPHAMODE

ON ENTRY, PT=1, LCD CH P ON
BKARROW HI T

ANY CHARS TO DELETE?
NO
YES. DELETE ONE CHAR

SHI FT OFF ONE CHARACTER

oP2 BIT 17
(1'S EMPTY OPERAND AN ERROR?)
NO

COPY CHARACTER TO A. X

IS 1T A CHARACTER?
NO

LAZY "T"

COLON

113



961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
979
980
980
981
982
983
984

986
986
987
988
989
990
991
992
993
993
994
995
996
997
998
999
1000
1000
1001
1002
1003
1004
1005
1006
1007
1008
1008

1430
1431
1432

NAMAO

NANME4 2

1563
460
56
1552
1523
460
54
1552
1463
1170
1352
1437
252
412
1074
1150

356

OrORr

1263

0000
0000
0000
0000
0000
0000

214
1223
1434
1170
1356
1113

1

1150
1670
1530

1204
1630

1270

406
460

1552

GONC
LDl

? AHC
LDl
? AHC

C=REGN
? CHO

AC EX
A=C

REGN=C

BC EX
GOosuB

GOsuB

NAME35
46

WPT
NAME3S5

WPT
NAME3S5

WPT
NAME3S
WPT
WPT

ENLCD
MASK

NAME31
@463

ENCPOO

NAME37

NAME34
RTJLBL

14

ANN+14

10

WPT
KEYOP

(1406)

(1406)

(1406)

(1406)

(1403)

(1411)

(1404)

15

114

FULL ALREADY?

FULL

ADD CHARACTER TO REG 9
RESTORE CHARACTER TO A. X

ADD CHAR TO DI SPLAY
SAVE OPERAND I N B
TRANSLI TERATE CHAR AND

SEND TO DI SPLAY
NOTE MASK DECREMENTS B. S

PRESERVE ENTRY TABLE

ALPHA KEY?

ANY CHARS | N OPERAND?

NO

RI GHT- JUSTI FY OPERAND
PUT BACK RI GHT- JUSTI FI ED
OPERAND

PUT UP SSO

CLEAR ALPHAMODE

STORE STATUS SETS AND

UPDATE ALPHA ANNUNCI ATOR

FC TO A X

FC FOR ASN
FC # ASN?
TH S IS ASN



* F

*

1009 1515
1010 1516
1010 1517
1011 1520
1011 1521
1012 1522
1012 1523
1013 1524
1014 1525
1015 1526
1016 1527
1017 1530
1018 1531
1019 1532
1019 1533
1020 1534
1021 1535
1022 1536
1023 1537
1024 1540
1025 1541
1026 1542
1027 1543
1028 1544
1028 1545
1029 1546
1030 1547
1031 1550
1032 1551
1033 1552
1034 1553
1035 1554
1036 1555
1037 1556
1038 1557
1039 1560
1040 1561
1041 1562
1042 1563
1043 1564
1043 1565
1044 1566
1044 1567

1046 1570
1047 1571

206 B=A
GOosuB

GOosuB
GOsuB

OrORrORr

1170 C=REGN
340 SEL Q
1334 PT=
240 SEL P
1034 PT=
1362 ? C#O
1 GSUBNC

146 AB EX
460 LDl

36 CON2
1434 PT=
1552 ? A#C
717 GOC
1170 C=REGN
530 M=C

1 GOsuB

1356 ? C#O
217 GCC
1670 C=REGN
1530 ST=C
1770 C=REGN
74 RCR
1634 PT=
130 G=C
14 ?S3=1
537 GCC
1270 C=REGN
416 A=C
1625 CON
674 CON
1 GOSuUB

1 GOLONG

NAMVE44 1114 ?S9=1

467 GCC

USER PROGRAM PC IN C[ 3:0].
| F IN ROM THEN S2=1 AND XROM I N ([ 7: 4]

1050 1572
1051 1573
1052 1574
1053

NAMA4 @

530 M=C
174 RCR
160 N=C

ENTRY CONDI TI ONS FOR NAMA4@
S2=1 FOR ROM S2=0 FOR RAM

PC IN M 3: 0]
IF ROM THEN XROM I N N[ 3: 0]
|F RAM THEN AXEQ ALREADY | N PLACE I N REG 10

1059 1575
1060

NVA4 @B

1110 S9=

1 14
WPT

NAVE46 (1632)
9

ASRCH

NAVE44 (1570)
14

15

3
0

NAVE46 (1632)
10

@625

@74

RSTSEQ

ERRNE

NAVE48 (1637)

4

1

SAVE FC IN B. X
THIS IS NOT' ASN

MORE THAN 1 CHAR I N LABEL?
NO. TEST FOR LOCAL ALPHA LBL

RETRI EVE FC FROM B
FC FOR AXEQ

FC # AXEQ?
NOT AXEQ

FOUND?
YES
RESTORE SSO

RESTORE PTEMPZ TO G

PROGRAM MCDE?
YES

RESTORE FC TO A
FOR PRT5

GOSUB PRTS

M CROCODE FCN?
YES

SAVE PC IN M
PUT XROM TO N 3: 0]

SAY ADDRESS ALREADY KNOWN

I NSTRUCTI ONS BELOW TO CLEAR AND SET S5 MAY NOT BE NECESSARY
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*

*

* F

BECAUSE NLT020 DOESN T LOOK
1063 1576 204 S5=
1064 1577 1014 ?S2=1
1065 1600 53 GONC
1066 1601 210 S5=
1067 1602 260 C=N
1068 1603 1 GOSuUB
1068 1604 0

1069 1605 NAMA4A 104 S4=
1070 1606 1670 C=REGN
1071 1607 1730 CST EX
1072 1610 14 ?S3=1
1073 1611 43 GONC
1074 1612 1530 ST=C
1075 1613 110 $4=
1076 1614 1630 C=ST
1077 1615 NAWH4B 1530 ST=C
1078 1616 1634 PT=
1079 1617 130 G=C
1080 1620 1114 ?S9=1
1081 1621 113 GONC
1082 1622 1 GOSuUB
1082 1623 0

1083

1084 1624 1 GOSuUB
1084 1625 0

1085 1626 630 CG=M
1086 1627 416 A=C
1087 1630 1 GOSuB
1087 1631 0

1088 1632 NAME46 1270 C=REGN
1089 1633 416 A=C
1090 1634 206 B=A
1091 1635 1 GOLONG
1091 1636 2

1094 NAMEA4S8

1095 1637 214 ?S5=1
1096 1640 123 GONC
1097

1098 1641 174 RCR
1099 1642 126 C=0
1100 1643 416 A=C
1101 1644 NAVE4AA 1670 C=REGN
1102 1645 1530 ST=C
1103 1646 256 AC EX
1104 1647 1104 S9=
1105

1106 1650 1 GOLONG
1106 1651 2

1108 NAMVE4AC

AT S5.

0
NAMA4A (1605)
1

STORFC
0

14

NAVA44B (1615)
1

NAVE46 (1632)
DSPLN+

ENCPOO
TXTLBL
10

NLTO20

NAVE4AC (1652)

4
XS

14

0
PARS56
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CLEAR ROM BI T FOR NLT020
ROWP

NO

SET ROM BI T FOR NLT020
GET XROM TO { 3: 0]

CLEAR I NSERT BIT FOR NLT020

PUT UP SSO
PROGRAM MODE?
NO

SET I NSERT BI T FOR NLT020
TEMP STATUS UP & IN C

TEMP STATUS TO G FOR NLTO020
I S ADDRESS KNO/N?

NO

ENABLE AND CLEAR DI SPLAY

IF S4 THEN I NC & DSP LI NE#

PUT LABEL ADDR TO
Al 3: 0]

FC TO A[ 4: 1]
IN CASE TH'S |'S GTO . ALPHA

M CROCODE FCN
MAI NFRANE?

NO

YES. FC 1S IN d5: 4]
FC TO C. X

NEW FC TO A X

PUT UP SSO

BRI NG BACK FC TO C

RESTORE S9=0

(NOT' AN AUTO- REASSI GNED FCN)

WE COVE TO NAMEAC FROM ASRCH | N THE AXEQ LOGI C
XADR IS IN C[3:0] AND XROM IS IN ([ 7: 4]

1111 1652 530 M=C
1112 1653 174 RCR
1113 NAME4D

4

SAVE XADR

IN M 3:0]
MOVE XROM TO ] 3: 0]

REPARSE LOd C FOR M CROCODED XROM FUNCTI ONS
ON ENTRY, XADR IS IN M3:0] AND XROM IS I N C 3: 0]



* % * X

L I A T N

1116 1654 1 GOSUB STORFC PUT XROM TO REG 10
1116 1655 0

1117 1656 1670 C=REGN 14 GET SSO

1118 1657 1530 ST=C

1119 1660 1434 PT= 1

1120 1661 630 C=M GET XADR

1121 1662 674 RCR 11 PUT XADR TO C. M
1122 1663 530 M=C PUT XADR TO M 6: 3]
1123 1664 14 2S3=1 PROGRAM MODE?
1124 1665 133 GONC  NAME4F (1700) NO

1125 1666 1460 CXI SA

1126 1667 1346 2 C#O X PROGRAMVABL E?
1127 1670 33 GONC  NAME4E (1673) NO

1128 1671 320 LC 3 SET XROM BI T( 5)
1129 & | NSERT BI T(4)
1130 1672 73 GOTO  NAME4G (1701)

FOR M CROCODE FCNS I N PLUG I N ROMS, | F C(XADR) =0 THEN WE LOOK
AT C(XADR+1) TO DETERM NE WHETHER THE FCN SHOULD BE EXECUTED ON
KEY DOMN. | F C(XADR+1)=0 THEN THE FCN IS XKD ELSE THE FCN I S
A NORVAL NON- PROGRAMVABLE FUNCTI ON.

1135 1673 NAME4AE 1072 C=C+1 M

1136 1674 1460 CXl SA

1137 1675 1346 ? CHO X |' S C(XADR+1) NON- ZERO?
1138 1676 27 GOC  NAME4F (1700)

1139 1677 740 GOTOC XKD FCN - GO DO I T
1141 1700 NAME4F 220 LC 2 SET XROM BI T(5) ONLY
1142 1701 NAME4AG 20 LC 0

1143 1702 1530 ST=C | NI TI ALl ZE PTEMP2
1144 1703 1634 PT= 0

1145 1704 130 G=C & SAVE IN G

1146 1705 1 GOLONG PARS75

1146 1706 2

1147

DSPLN+ - DI SPLAY (LI NE#+1)

ON ENTRY, LI NE NUMBER MUST BE VALID IN REG 15, AND CHI P 0 MJUST
BE ENABLED.

1. GETS LI NE NUMBER FROM REG 15

2. CLEARS LCD

IF S4 |'S CLEAR, THEN RETURNS | MVEDI ATELY

3. | NCREMENTS LI NE NUMBER (BUT DOESN T STORE BACK TO REG 15)

4. |F PRI VATE, REPLACES LI NE NUVBER W TH 0

5. CALLS GENNUM TO PUT LI NE NUMBER TO LCD

6. SHI FTS ON A BLANK FOLLON NG THE LI NE NUMBER

ON EXI T, THE DI SPLAY CH P |'S ENABLED AND THE PT=0

USES A, B. X, B.S, C, & ONE SUBROUTI NE LEVEL

1162 1707 DSPLN+ 1770 C=REGN 15 GET LI NE NUMBER
1163 1710 346 BC EX X

1164 1711 1 GOSUB CLLCDE

1164 1712 0

1165 1713 114 ?54=1

1166 1714 1640 RTN NC

1167 1715 146 AB EX X BRING LINE # TO A X
1168 1716 546 A=A+1 X I NCREMENT | T

1169 1717 1514 ?S12=1 PRI VATE?

1170 1720 23 GONC  DSPL10 (1722) NO

1171 1721 6 A=0 X YES - ZERO QOUT LI NE#

1172 1722 DSPL10 36 A=0 S SET UP FOR GENNUM
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1173 1723 1 GOSUB CENNUM

1173 1724 0

1174 1725 460 LDI

1175 1726 40 CON 32

1176 1727 1750 SLSABC SH FT IN A BLANK
1177 1730 1740 RTN

GOLONG - LONG BRANCH ROUTI NE FOR PLUG I N ROVB
SAME AS GOSUB EXCEPT USES 1 SUBROUTI NE LEVEL TEMPORARILY.

GOSUB - SUBROUTI NE ROUTI NE FOR PORT ADDRESSED PLUG I N ROVB
THI' S SUBROUTI NE ALLOWS SUBROUTI NE CALLS | N PORT ADDRESSED
PLUG I N ROVS.
THE CALLI NG SEQUENCE | S:
@&OsuB GOSUB MJST BE I N HEX MODE ON ENTRY!!
DEF <NAME>
VWHERE NAME IS I N THE SAME 1024- WORD ROM AS THE CALLI NG ROUTI NE.

WARNI NG 'l - CALLI NG A SUBROUTI NE | N ANOTHER 1024- WORD ROM FROM
THE CURRENT ONE W LL NOT WORK. USE GOsUB[ 0- 3] .

USES ONLY C, NO ADDI TI ONAL SUBROUTI NE LEVELS

GOLNGH - SAME AS GOLONG EXCEPT SETS HEX MODE ON ENTRY.
GOSUBH - SAME AS GOSUB EXCEPT SETS HEX MODE ON ENTRY.

1198 ENTRY GOLNCGH

1199 ENTRY GOLONG

1200 ENTRY GOSUBH

1201 ENTRY GOSUB

1202 1731 GOLNGH 1140 SETHEX

1203 1732 GOLONG 660 C=STK GET ADDRESS OF CALLI NG ROUTI NE
1204 1733 1460 CXI SA GET THE DESTI NATI ON ADDRESS

1205 1734 63 GOTO GOSUBA (1742) GO CREATE THE CORRECT 16-BI T ADDRESS
1206

1207 1735 GOSUBH 1140 SETHEX

1208 1736 GOSUB 660 C=STK GET ADDRESS OF CALLI NG ROUTI NE
1209 1737 1460 CXI SA GET THE DESTI NATI ON ADDRESS

1210 1740 1072 CG=C+1 M ADVANCE ADDRESS BEYOND ARGUMENT FOR RETURN.
1211 1741 560 STK=C PUT RETURN ADDRESS BACK

1212 1742 GOSUBA 756 C=C+C MOVE OVER BOTH ADDRESSES TWO BI TS
1213 1743 756 C=C+C SO THAT THE DESI RED 10- BI T BOUNDARY
1214 1744 1732 CSR M FALLS ON A DIG T BOUNDARY ({ 3: 2]
1215 1745 1732 CSR M COMBI NE 10 BI TS FROM ARGUMENT
1216 1746 1732 CSR M WTH 6 BI TS FROM SUBROUTI NE STACK
1217 1747 756 C=C+C TO FORM A 16-BI T ADDRESS

1218 1750 756 C=C+C AND PCSI TI ON PROPERLY FCOR GOTOC
1219 1751 1574 RCR 12

1220 1752 740 GOTOC GO TO THE DESI RED ADDRESS.

1222

1223 ENTRY GI3DBT

1224 1753 GI3DBT 1 GSBLNG GETPC STATUS_3RD BYTE

1224 1754 0

1225 1755 530 M=C -

1226 1756 1 GSBLNG | NCAD2 -

1226 1757 0

1227 1760 1 GSBLNG GIBYTA -

1227 1761 0

1228 1762 1730 CST EX -



1229 1763
1230
1231
1232

119

1740 RTN

ENTRY XSl GN

EE R R R R R I R I R R I R I I R I R I R

* THE SI GN FUNCTI ON RETURNS ONE FOR POCSI Tl VE
* NUMBERS AND -1 FOR NEGATI VE NUMBERS AND ZERO

* FOR ALPHA DATA

R IR kR I R S R R R R R R R S I kR I R S I R I

1238
1239 1764 XSIGN 1534
1240 1765 370
1241 1766 112
1242 1767 416
1243 1770 676
1244 1771 676
1245 1772 27
1246
1247
1248
1249 1773 120
1250 1774 DONSGN 1
1250 1775 2

*

*

* TRAI LER
1255
1256
1257

*

1259
1260
1261

1262 1776 REVLEV

1263 1777 CKSUM)
1264

ERRORS : 0

7
0

PT= 12

C=REGN 3

C=0 WPT

A=C

A=A-1 S

A=A-1 S

GoC DONSGN (1774) MAKES USE OF OVFL10

AT NFRX TO ZERO QUT
WHCOLE WORD BECAUSE
MANTI SSA | S ZERO
LC 1
GOLONG NFRX

MUST HAVE AT LEAST 2 WORDS AT THE END OF CN3 FOR CHECKSUM AND

FILLTO @775

CON 7 REV LEVEL= G
CON @~000

END



SYMBOL TABLE

AB1OXF
ABTS10
ABTSEQ
ABTXF3
AJ2
AJ210
AJ220
A3
CKSUMD
CLRSB2
CLRSB3
CLRSBX
DONSGN
DSPL10
DSPLN+
FDI GL0
FDI G0
FDI G30
FDIG T
GOLNGH
GOLONG
GOSUB
GOSUBA
GOSUBH
GT3DBT
| ND

| ND20

| ND21

| ND30

| NDGTO
| NDXEQ
M D10
M D15
M D20
M DDI G
NAMAO
NAVA4 @
NAMA4A
NAVA4B
NAVEL0
NAVE20
NAVE21
NAVE30
NAVE31
NAVE33
NAVE34
NAVE35
NAVE37
NAVE42
NAVE44
NAVE46
NAVE48
NAVE4A
NAVE4C
NAVE4D
NAVE4E

1327
426
422
761
724
726
731
720

1777

0
2
32

1774

1722

1707

1065

1075

1103

1057

1731

1732

1736

1742

1735

1753
662
702
704
715
672

745

754

757

740
1464
1575
1605
1615
1344
1346
1351
1366
1403
1357
1404
1406
1411
1476
1570
1632
1637
1644
1652
1654
1673

1264

467
772
706
723
727

1772
1720

1074
1071
1067

1734

717
712

621
756
751
747

1600
1611
1410
1403

1350
1455
1372
1473
1443
1467
1405
1547
1621
1571

1640
1670

442 355
704

1356

1440 1434 1430 1424 1417

1557 1541
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NAMVE4F
NAVE4AG
NAMVEA
NEWFCN
NEXT
NEXT1
NEXT?2
NEXT3
NLTOOO
NLTO10
NLTO20
NLTO30
NLTO40
NLTO50
NVB4 @
NULT#
NULT#1
NULT#2
NULT#3
NULT#4
NULT#5
NULT10
NULT20
NULTST
NXT1E
NXT2E
PAROO1
PAROO3
PAROOS
PAR110
PAR111
PAR112
PAR115
PAR130
PARAOS
PARAOG
PARA10
PARAAS
PARAS0
PARAGO
PARAG1
PARAGS
PARA70
PARA75
PARASO
PARASO
PARB10
PARB15
PARB20
PARB30
PARB40
PARSO05
PARS10
PARS20
PARS30
PARS50
PARS52
PARS55
PARS56
PARS57

1700
1701
1331

126
1120
1105
1110
1113
1221
1232
1240
1243
1252
1271
1576
1145
1151
1157
1174
1204
1217
1311
1325
1306
1117
1116

1676
1672

46

1236
1220
1234
1242
1262

1102
1155
1173
1164
1200

1316
1326

1107
1112
27
31
40
367

406
362

460

464
444
437
526

534
474

524

630
567
563
610

106
116
111
132
141
135

235

1665

1214

26

404

435

501
530

625

233

24

377

22
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PARS60
PARS70
PARS75
PARSDE
PARSE
PARSEA
PARSEB
PR3RT
PRA100
PRA110
PRA115
RAKOS
RAKO6
RAK10
REVLEV
STK
STKOO
STKO3
STKO4
STKO5
STK10
STK15
STK20
STK30
STK40
XFRNVA
XSI GN

264
314
315
220

434
555
1335
525
527
546
176
177
205
1776
763
772
763
1000
1011
1031
1036
1041
1043
1052
605
1764

204
260

352

516
510
532
166

175
710
1040

1055
1026
1056
1010
1050
1045

545

162
173 152

1051
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ENTRY TABLE

ABTS10 426 -
ABTSEQ 422 -
AJ2 724 -
AJ3 720 -
CLRSB2 0 -
CLRSB3 2 -
DSPLN+ 1707 -
FDI G20 1075 -
FDILA T 1057 -
GOLNGH 1731 -
GOLONG 1732 -
GOSUB 1736 -
GOSUBH 1735 -
GI3DBT 1753 -
I ND 662 -
I ND21 704 -
MDD G 740 -
NAMAO 1464 -
NAMA4@ 1575 -
NAME20 1346 -
NAME21 1351 -
NAME33 1357 -
NAME37 1411 -
NAMVE4A 1644 -
NAME4AD 1654 -
NAMEA 1331 -
NEXT 1120 -
NEXT1 1105 -
NEXT2 1110 -
NEXT3 1113 -
NLTOOO 1221 -
NLTO20 1240 -
NLTO40 1252 -
NV4@ 1576 -
NULT# 1145 -
NULT#3 1174 -
NULT#5 1217 -
NULTST 1306 -
PAR111 355 -

PAR112 365 -
PARAOG 442 -
PARAGO 465 -
PARAG1 467 -
PARA75 511 -
PARB40 631 -
PARSO05 64 -
PARS56 223 -
PARS75 315 -
PARSDE 220 -
PARSE 5 -
PARSEB 555 -
PR3RT 1335 -
RAKO6 177 -
STK 763 -
STKOO 772 -
STKO4 1000 -

XSIGN 1764 -
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EXTERNAL REFERENCES

ABTS10 1327
ABTS10 1330
ABTSEQ 761 1364
ABTSEQ 762 1365

AJ2 357
AJ2 360
AJ3 471
AJ3 472
ALCLOO 1532
ALCLOO 1533

ANN+14 1137 1503

ANN+14 1140 1504

ANNOUT 424

ANNOQUT 425

ASRCH 1544

ASRCH 1545

BLI NK 365 456 477 522 715 754 1036 1072 1406
BLI NK 366 457 500 523 716 755 1037 1073 1407
CLLCDE 271 422 646 1245 1711

CLLCDE 272 423 647 1246 1712

DSPLN+ 317 1622
DSPL N+ 320 1623
ENCPOO 535 555 662 1015 1122 1207 1223 1250 1331 1366 1464 1522

ENCPOO 536 556 663 1016 1123 1210 1224 1251 1332 1367 1465 1523

ENLCD 75 570 672 1344 1400 1451 1516
ENLCD 76 571 673 1345 1401 1452 1517
ERRNE 1566

FDI G20 446 451
FDI G20 447 452
FDOGAT 363 713 752
FDOGA T 364 714 753

GIACCD 1000 1411
GIACOD 1001 1412

I ND 374 454
| ND 375 455

LDSSTO 415 1357
LDSSTO 416 1360
LEFTJ 1013 1120 1205 1221 1520
LEFTJ 1014 1121 1206 1222 1521



PUTPCX
PUTPCX
RAKG60
RAKG0
ROM40
ROV40
RSTO05
RSTO05
RSTKB

1011
1012
674
675
475
476
1320
1321
1322

32
33
145
146
300
301
1243
1244
1141

1453
1454
763
764
520
521

605
606
770
771
702
703
514
515

1635
1636

315

316

1650
1651

652

653

1313
1314

1065 1346
1066 1347
745
746

1376 1414
1377 1415
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RSTKB
RSTSEQ
RSTSEQ
RTJLBL
RTJLBL
SEARCH
SEARCH
STK
STK
STORFC
STORFC
TBI TVP
TBI TMP
TOGSHF
TOGSHF
TXTLBL
TXTLBL
VKUP10
VKUP10
XCUTB1
XCUTB1
XCUTE
XCUTE

End of VASM assenbly

1142
430
431

1474

1475
201
202
401
402

1603

1604
142
143

1354

1355

1630

1631

1143

1144

1304

1305

1301

1302

1254
1255

1654
1655

VASM ROM ASSEMBLY

CPTIONS: L C S

HP41C NMAI NFRAVE M CROCODE ADDRESSES @L0000-11777

CONTENTS:

@L0000-11736)

*
* 1. EXECUTI ON PO NTS FOR MAI NFRAME FUNCTI ONS (MUST BE I N
*

1564
1565

REV.

FI LE

ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY

6/ 81A

CN4B
CAT#H#3
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ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
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* % * X

131
132
133
134

PKTTAB -

ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY

XGO ND
X" 2
YrX

PARSE KEY TYPE TABLE

MJUST START AT O IN QUAD 4 (1000- @0000)

LOE CAL COLUWN O

139
140
141
142
143
144
145
146

~NOUDWNEFO

LOE CAL COLUWN 1

148 10
149 11
150 12
151 13

101
106
400

65
70
256

QO~NO® H~hWELDNO
= o

SHI FT

~ % 4

(@)vs]

128



152 14
153 15
154 16
155 17
* LOG CAL COLUMWN 2
157 20
158 21
159 22
160 23
161 24
162 25
163 26
164 27
* LOG CAL COLUWN 3
166 30
167 31
168 32
169 33
170 34
171 35
172 36
173 37
* LOG CAL COLUWN 4
175 40
176 41
177 42
178 43
179 44
180 45
181 46
182
183 47
184 50
185 51
186 52
187 53
187 54
188 55
189 56
190 57
191 60
192 61
193 62
194 63
194 64
195 65
196 66
197 67
197 70
198 71
199 72
200 73
200 74
201 75
202 76
202 77
203 100
204 101
205 102
206 103

YA X

HVE+

103 CON
110 CON
0 CON

0 CON

50 CON
45 CON
42 CON
1000 CON

104 CON
111 CON
0 CON
0 CON
51 CON
46 CON
43 CON
0 CON

105 CON
100 CON
0 CON
17 CON
200 CON
0 CON
0 CON

230 CON
36 CON
31 CON
260 C=N
1 GSBLGX
0
543 GOTO
253 CON
23 CON

1 GSBLGX

360 NC EX
270 C=RECGN
1 GSBLGX

416 A=C
1 GSBLGX

210 S5=
1 GSBLGX

313 G010

255 CON
23 CON
15 CON

39
36
33
32

67
72

40
37
34
512

@30
@6
@1

XYM X

NFRXY* ( 131)
@53

@3

@s

@o

XTOHRS

XTOHRS
wW
AD2- 10

1
XTOHRS

NFRXY* ( 131)
@55

@3

@s

TO OFRAMN

—-g %mmm

wo o

E
J

BACKARROW
ALPHA

OFF KEY | S SPECI AL
X

AN

Y

IZzwm+

S
M
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207
208
209
210
211
212
213
214
215
216
217
218
219
219
220
221
222
223
224
225
225
226
226
227
228
229
229
230
231
232
233
234
235
235
236
236
237
238
239
240
241
242
243
244
245
245
246
247
248
249
250
251
252
253
254
255
256
257
257
258

ADD210

NFRXY*

(*)

TI MES

X" 2

ABS

ACCS

10
260
1276
360
1523
253
260
143
204
17
15
260

73
255
260

1276
1

1
252
260

1723
245
646

260
1673

C=N
c=-Cc1

GSBLGX
[coJ o

A=A-1
A=A-1

GSBLGX
GOLNGX

C=N
A=C
Q010

C=N
GSBLGX

GSBLGX
SO=

@ado
S

HVB+ ( 62)
@53

ADD210 ( 127)
@04

av

@as

MOD10

NFRXY* ( 131)
@55

S

AD2- 10
NFRXY
@52
MP2- 10

NFRXY* ( 131)
@45
X

X
MP2- 10
NFRX

@62
@6
@0

TIMES ( 144)
@57
DV2- 10

NFRXY* ( 131)
@23

@

a

S

@23
a7

@
@
TRGSET
1

<00

>N

>wWwn

>00W0m
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259
260
261
261
262
263
264
264
265
266
267
268
269
269
270
271
272
273
274
274
275
276
277
278
279
279
280
281
282
283
284
284
285
286
287
288
289
289
290
291
292
293
294
294
295
296
297
298
299
300
301
301
302
303
304
305
306
307
308
309

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
254
255
256
257
260
261
262
263
264
265
266
267
270
271
272
273

ASI N1
ATANL

AGTO
XGAXFR

ARCL

ASHF

ASI N

ASN

ASTO

ATAN

AVI EW

AXEQ

BEEP

460

si= 1
Ss2= 1
GOLNGX BRT100
oo NG

S7= 0
GOLONG XGAOO
N @14
N @

CON @22
CON @001
GOLNGX XARCL
CON @06
CON  @o
CON @3
cCON @
GOLNGX XASHF
CON @16
cON @i
N @3
cCON @
GSBLGX TRGSET
GOTO ASINL ( 200)
CON @16
N @3
CON @01
GOLNGX XASN
N @17
ocON @4
CON @23
CON @001
GOLNGX XASTO
CON @16
cCoN @

N @4
cCON @
GSBLGX TRGSET
GOTO ATANL ( 201)
N @27
N @

cON @i
CON @6
cCON @
GOLNGX XAVI EW
oo NG

s7= 1
GOTO  XGAXFR ( 206)
CON @20
N @

N @

N @

LD

NO PROVPTI NG

>L<TMmMs >=>2Z >n-0 >0nz >n—2Z2 >W0NWITM >00Or

8

PROVPTI NG

wmm™o
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* * *

310
311
311
312
313
314
315
316
316
317
318
319
320
320
321
322
323
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
342

DATOFF ALSO CLEARS DATAENTRY FLAG BUT THERE' S NO HARM DONE.

344
344

I N KEYBOARD MODE, PUTTI NG UP A NEW GOOSE | SN T VERY USEFUL,

274

275

276

277

300

301

302 BST
303

304

305

306

307

310 CAT
311

312

313

314 CF
315

316

317

320

321 CLA
322

323

324

325

326 NFRPUL
327

330

331

332 STO
333

334

335

336

337

340 CLDSP
341

342
343

7
1
2
224

1
2

BUT SI NCE THE DEFAULT
I'S DONE.

348
349
350
351
351
352
353
354
355
356
357
357
358
359
360
361

344

345

346

347 CLP
350

351

352

353

354

355 CLREG
356

357

360

361

362

363 CLSIG

220
14
403
1

2
207
22
14

410

CON 7
GOLONG XBEEP
CON @24
CON @3
CON @
NOP

GOLONG XBST
CON @24
CON @401
CON @03
GOLNGX XCAT
CON @206
CON @003
GOLNGX XCF
CON @01
CON a4
CON @
C=0

REGN=C 5
REGN=C 6
REGN=C 7
REGN=C 8

RTN

CON @17
CON @4
CON @o23
M

DATA=C

RTN

CON @04
CON a4
CON @
GOsuUB  DATOFF

GOLONG NWGE0OS

DI SPLAY LOd C WRI TES OVER I T, NO HARM

CON @20
CON a4
CON @03
GOLONG CLRPGM
CON @o07
CON @2
CON a4
CON @
S8= 1
GOLNGX CLR
CON @16
CON a4
CON

@
GOLNGX XCLSI G

o> Xmwn-

O

or>»

n-0

D
L
C
CLEAR MSGFLG

p
L
C

OO

SI GVA
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361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
377
378
379
380
381
382
382
383
384
385
386
387
387
388
389
390
391
391
392
393
394
395
396
396
397
398
399
400
400
401
402
403
404
404
405
406
407
407
408
409
410
411
411

364
365
366
367

456

CLST

CLX
XCLX1

CorPY

D-R

DEG

GRAD

RAD

DEL

DELETE

DSE

CON @24
N @3
CON @4
cON @
c=0

REGN=C 0
REGN=C 1
REGN=C 2
GOTO  XCLX1 ( 402)
CON @30
cON @4
oON @
c=0

ENTRY XCLX1
REGN=C 3
GOLONG NFRSI G
CON @31
CON @O
CON @t
CON @03
GOLNGX XCOPY
CON @22
CON @5
N @
C=N

GOLNGX DTOR
CON @07
N @
CON

GOLNGX XDEG
CON @04
cCoN @
N @2
CON

GOLONG XGRAD
CON @04
cCoN @
N @2
GOLONG XRAD
N @14
CON @05
CON @04
GOLNGX DELNNN
N @
NOP

GOLONG XDELET
CON @05
CON @23
CON @004
GOLNGX XDSE

ormn-d

L
C

USED BY SI GVA+ AND SI GVA-
STORE NEW X

>0 OIo>0 omo o' 00T

omr

NO PROVPTI NG

ounm
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428
429
430
430
431
432
433
434
435
435
436
437
438
439
440
441
442
443
444
445
446
447
447
448
449

451
452
453
454
455

457
458
459
460
461
462
462
463
464
465

543
544
545
546
547
550
551

204

END
207

ENG 510

236

ENTERM 1
0

270

350

1

2

230

36

5

ErX 260
1

2

226

4

1

ADVNCE 1565
674

1740

224

FACT 260

277

1003

1006

FC? 256
1256

256

453

261

55

30

36

5

ErX-1 110
260

1

2

203

77

1003

C=N
GOLNGX

CON
CON
CON
AC EX
C-CG1
AC EX

4=
C=N
GOLONG
CON

CON
CON

XFT100

@77
@003
@oo6

EXP10

@03
a7
@003

( 602)

mzZz—-m=x > mzZz@ mMZ0

m >X

GOsUB PRT9

mo - m>Q0O-

[

m >Xx"

O~NO
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466
467
467
468
469
470
471
472
473
473
474
475
476
477
478
479
480
481
482
483
483
484
485
486
487
487
488
489
490
491
492
492
493
494
495
495
496
497
498
499
500
501
502
503
503
504
505
506
507
508
509
510
511
512
513
513
514
515

517

552
553
554
555
556
557
560
561
562
563
564
565
566
567
570
571
572
573
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
631
632
633
634
635
636
637
640
641
642
643

FC?C

FI X

FRAC

FS?

FS?C

GraL

GIro

HVS- H

H- HVS

I SG

LBL

1713

1011
1604

214
1414

GOosuB

FC?  ( 532)

FRAC ( 574)

FS?  ( 602)

HVB-H ( 623)
@07

@23

@o11

0

XI SG

@14
@
@414
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S

M
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518
519
520
521
521
522
523
524
525
526
527
528
529
530
531
531
532
533
534
535
536
537
537
538
538
539
540
541
542
542
543

544
545

547
548
549
550
551
551
552
552
553
553
554
554
555
556
557
558
559
559
560
561
562
563
563
564
565

644
645
646
647
650
651
652
653
654
655
656
657
660
661
662
663
664
665
666
667
670

725
726
727
730
731
732
733
734
735
736
737

LN 260

LOG 210

STDEV 1

NFRNC* 1

R-P 1

OFF 1340

NFRORFRPORFROR

230
57
61
ONE/ X 260

P-R 1

1410
1010

GSBLGX
GSBLGX
[coj]e

DI SOFF
LDl

GOosuB
GOsuB
GOosuB
GOLONG

CON
CON
CON
C=N
GOLNGX

CON
CON
CON
GSBLGX

Sl=
S2=

@16
a4

LN10O

@07
a7
a4
1

LN
@26
@
@
@3
SD

NFRNC*
16

TOPOL

NFRNC*
@06
@

Qv

9
ROMCHK
MEMCHK
RSTKB
DRSY50

@30
@7
@1

1/ X10

@22
@5
@0
TRGSET

1
1

( 646)

( 673)

( 673)

rz

AVE SPACE HERE

nwom<yw TOo®

=m>=Z

T

omnm

-~

136



566
566
567
568
569
570
571
572
572
573
574
575
576
577
578
579
580
580
581
582
583
584
584
585
585
586
587
588
589
590
591
592
592
593
593
594
595
596
597
598
599
600
600
601
602
603
604
605
605
606
607
608
609
610
610
611
612
613
613
614

777
1000
1001
1002
1003
1004
1005
1006
1007
1010
1011
1012
1013
1014
1015
1016
1017
1020
1021
1022
1023
1024
1025
1026
1027
1030
1031
1032
1033

PACK

PCTCH

PSE

PSE10

PROVPT

STOP

R'S

1276

GSBLGX

[coj]e
CON
CON
CON
CON
GOLONG

CON
CON
CON
AC EX
C-CG1
AC EX
C=N
GSBLGX
A=A+1
A=A+1
C=REGN
GSBLGX

GOLNGX

?813=1

Sl1=
GOosuB

TOREC

NFRNC* ( 673)
@13

@3

a

@0

XPACK

NFRX

@05

@3

@0

PSE10 (1001)
1

STOSTO

PSESTP
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615
616
617
618
619
620
620
621
622
623
624
625
626
627
628
629
630
631
632
633
633
634
635
636
637
638
638
639
640
641
642
643
644
645
646
647
648
649
650
651
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
665
666
667
668
669

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
1106
1107
1110
1111
1112
1113
1114
1115
1116
1117
1120
1121
1122
1123
1124
1125
1126
1127

LN1+X

LASTX
LXEX

RCL

NPRCL

NFRPRL

P

X<>

RDN

RND

260
1

(1056)

(1051)

(1061)

CON @3
CON @1
CON @6
CON aa4
C=N

GOLONG XLN1+X
CON @30
CON @4
CON @3
CON a
CON a4
C=REGN 4

CB EX

GOoTO RCL
CON @14
CON @03
CON @o022
?S11=1
GSUBCX RMSUB
Cc=0

DADD=C

CB EX
REG\=C 3
GOLNGX NFRPR
CON @23
CON @.o0
CON @
C=N

? C#H0 M
GONC DONCHS (1077)
C=-C1S
REG\=C 3
GOoTO NFRPRL (1065)
CON @11
CON @0
SETDEC
GSBLGX PI/2
cC=C+C W
C=C+1 M
Cc=0 X
GOoTO LXEX
CON @76
CON @74
CON @.030
c=M

DATA=C

GOoTO NPRCL
CON @16
CON @
CON @2
GOLNGX XRDN
CON @04
CON @6
CON @2
GOLNGX XRND

—>wn-X —ZFk+

aor

X

S ZERO DO NOTHI NG
CHS

XAV o~ 8>< E}IOIU)

00z

Zz0
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669
670
671
672
673
673
674
675
676
676
677
678
679
680
680
681
682
683
683
684
685
686
686
687
688
689
690
691
692
693
694
695
695
696
697
698
699
699
700
701
702
703
704
704
705
706
707
708
709
709
710
711
712
712
713
714
715
716

717

1130
1131
1132
1133
1134
1135
1136
1137
1140
1141
1142
1143
1144
1145
1146
1147
1150
1151
1152
1153
1154
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

RTN 1

SCl 1

SF 1

253

116

SI GVA+ 1
2

255

116

SI GVA- 210
1733

207

5

1022

1116

SI GREG 1
2

223

17

3

Ccos 1

TAN 1

SI ZE 1

GSBLGX
[coj]e

GSBLGX
Q010

GSBLGX

1
Sl GVA+ (1155)

@07

@
@o22
@116
XSGREG

@23
a7

@
TRGSET

Cos1
@16
a
@4
TRGSET

XTRI G (1214)

@16

o4z

+
SI GVA

SI GVA

SAVE CODE HERE
G

E
R
SI GVA

>z Oow

-2

wW—NM
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718
719
720
721
722
723
723
724
725
726
727
728
728
729
730
731
731
732
733
734
735
735
736
736
737
738
739
740
741
741

742
743
743

745
746
747
748
749

751
752

754
755
755
756
756
757
758
759
760
761
762
762
763
764
765
766

1224
1225
1226
1227
1230
1231
1232
1233
1234
1235
1236
1237
1240
1241
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

SQRT

SST

STO*

STO+

NFRST

STO

STO

(10) ~X

224

224

205

1417
424

GSBLGX
GSBLGX
[coJ o

GSBLGX
GSBLGX
GOLONG

CM
SETDEC
C-CG1
M=C
Q010

GSBLGX
GSBLGX

SQR10

@24
@3
@3

XSST

@16
@av
XSTYON

@52
@24
@o23
SEPXY

MP2- 10

NFRST
@53
@24
@023
SEPXY

ADZ2- 10
NFRST+
@55
@24
@023
S
STO+
@57
@24
@o23
SEPXY
Dv2-10

NFRST
@30

(1264)

(1260)

(1264)

wnwoOxu-H

oz xXnun-

wn-

n-+

PO >X

—0zZzm
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788
789
790
791
792
793
793
794
795
796
797
798
799
799
800
801
802
803
804
805
806
807
808
809
810
810
811
812
813
814
815
815
816
817

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
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
1413

TONE

VI EW

X#07?

X#Y?

X<07?

X<=07?

X<=Y?

X<>Y

X<Y?

227

411
1026

115

C=REGN
AC EX
C=REGN
REGN=C
AC EX
REGN=C

XA N <N XA Il O X N O XH <V X#*H OV <—

XAV

XA <N

[@EN}
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818
819
820
820
821
822
823
824
825
825
826
827
828
829
830
830
831
832
833
834
835
835
836
837
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
851
852
853
854
855
856
856

859
860
861
862
863
863
864
864

867
868

1414
1415
1416
1417
1420
1421
1422
1423
1424
1425
1426
1427
1430
1431
1432
1433
1434
1435
1436
1437
1440
1441
1442
1443
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

X=07? 1

X=Y? 1

xX>07? 1

X>Y? 1

XGA ND 1

221
405
1430

XEQ
203

- DEC 110

SI GN 1

(1460)

bl

XV O Xl <

XV <N

8

PROVPTI NG

N T BE FOLLOWNED BY O

UI'I'IOQXITIO

oXohy

nw—nz

ET ALPHAMODE
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869 1503 17 CON a7
870 1504 1 CON a
871 1505 ACFF 1204 S7= 0

872 1506 1673 GOTO  AON1O
875 1507 0 CON @
876 1510 SHI FT 0 NCOP

877 1511 1 GOSUB TGSHF1
877 1512 0

878 1513 253 GO0 uscom
881 1514 0 CON @

882 1515 MODE 0 NOP

883 1516 1040 C=KEYS

885 ENTRY MODE1
ENTRY PO NT ADD FOR WAND ON 3-13-79
888 MODE1

889 1517 34 PT= 3

890 1520 742 C=C+C PT
891 1521 742 C=C+C PT
892 1522 742 C=C+C PT
893 1523 203 GONC

894

895 1524 1670 C=REGN 14
896 1525 574 RCR 6

897 1526 1730 CST EX

898 1527 114 ?54=1

899 1530 37 GOC USERCF
900 1531 110 = 1

901 1532 23 GOTO  USERC
902 1533 USERCF 104 = 0

903 1534 USERC 1730 CST EX

904 1535 474 RCR 8

905 1536 USCOM 1630 C=ST

906 1537 1650 REGN=C 14
907 1540 USCOML 1104 S9= 0

908 1541 1 GOLONG DRSY51
908 1542 2

911 1543 ALFPRG 1515 CON @s515
912 1544 674 CON @74
913 ENTRY PR14RT
914 PR14RT

915 1545 1342 ? C#O PT
916 1546 177 GOC PRGM
917 1547 1 GOSUB RSTMs1
917 1550 0

918 1551 1214 ?S7=1

919 1552 73 GONC

920 1553 1204 S7= 0

921 1554 APCOM 1630 C=ST

922 1555 1650 REGN=C 14
923 1556 DO5XFR 1104 S9= 0

924 1557 1 GOLONG DRSYO05
924 1560 2

(1475)

(1540)

ALFPRG (1543)

(1533)
(1534)

(1565)

ALPHON (1561)

143

0]
A
CLEAR ALPHAMODE

NO PROVPTI NG
XKD
TOGGLE SH FT FLAG

NO PROVPTI NG
XKD

FOR WAND ALPHA, PRGM USER

USER KEY

PUT UP SS3
USERMODE?
YES

SET USERMCDE

CLEAR USERMCDE

MERGE SSO W TH OTHER SETS

KEYBOARD NOT RESET YET
REFRESH ANNUNCI ATORS ONLY

GOSUB PRT14
FOR PRI NTER

PRGM KEY?
YES
ALPHA KEY

ALPHAMODE?

NO

CLEAR ALPHAMODE

MERGE SSO W OTHER SETS
PUT STATUS SETS BACK
KEYBOARD NOT RESET YET
REFRESH MAI N DI SPLAY



925
926
927
928

931
931
932
933
934
935
936
937
938
939
940
941
941
942
943
944
945

1561 ALPHON 1210

1562
1563
1564

1565
1566
1567
1570
1571
1572
1573
1574
1575
1576
1577
1600
1601
1602

PRGM

PRGVOF

14
1713
1523

1404
1204
14
37
10
1603

1630
1650

1543

144

S7= 1 SET ALPHAMODE
?83=1 PROGRAM MCDE?

GONC  APCOM (1554) NO

GOTO  USCOM (1536) YES

GOSUB  RSTMB1

sl= 0 CLEAR PAUSEFLAG
S7= 0 CLEAR ALPHAMODE
2S3=1 PRGVMVODE?

GOC  PRGMOF (1575) YES

S3= 1 NO. SET PRGVMODE
GOTO  APCOM (1554)

S3= 0 CLEAR PRGVMODE
C=ST

REGN=C 14 PUT STATUS SETS BACK
GOSUB  DECMPL DECOMPI LE

GOTO  DO5XFR (1556)

EZE IR kR I R S R R S O R R R R R I I R R O I R

1603 CAT##3 116

947
948
949
950
951
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981

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

346
674
256
1

0

0
112
124
134
157
726
1312
166
175
515
1505
1474
214
222
230
236
244
252
262
273
302
310
314
1072
321
340
347
355
363
371

c=0 MOVE # TO A MANT
BC EX X

RCR 11

AC EX

GOSUB  ALPDEF SEL CORRECT DEF
NOP

DEF  + ( 112)
DEF - ( 124)
DEF (%) ( 134)
DEF  / ( 157)
DEF  ONE/X ( 726)
DEF  (10)~X (1312)
DEF  ABS  ( 166)
DEF  ACOS ( 175)
DEF  ADVNCE ( 515)
DEF  AOFF  (1505)
DEF  AON  (1474)
DEF  ARCL ( 214)
DEF  ASHF ( 222)
DEF  ASIN ( 230)
DEF  ASN  ( 236)
DEF  ASTO ( 244)
DEF  ATAN ( 252)
DEF  AVIEW ( 262)
DEF  BEEP ( 273)
DEF  BST  ( 302)
DEF  CAT  ( 310)
DEF  CF ( 314)
DEF  CHS  (1072)
DEF  CLA  ( 321)
DEF  CLDSP ( 340)
DEF  CLP  ( 347)
DEF  CLREG ( 355)
DEF  CLSIG ( 363)
DEF  CLST ( 371)



982

983

984

985

986

987

988

989

990

991

992

993

994

995

996

997

998

999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041

1647
1650
1651
1652
1653
1654
1655
1656
1657
1660
1661
1662
1663
1664
1665
1666
1667
1670
1671
1672
1673
1674
1675
1676
1677
1700
1701
1702
1703
1704
1705
1706
1707
1710
1711
1712
1713
1714
1715
1716
1717
1720
1721
1722
1723
1724
1725
1726
1727
1730
1731
1732
1733
1734
1735
1736
1737
1740
1741
1742

567
636
1050

1040

DR ( 416
-DEG  (1453)
DEG  ( 424)
DEL  ( 444)
DSE  ( 455)
END  ( 462)
ENG  ( 465)
ENTER* ( 476)
EAX  ( 507)
EAX-1 ( 543)
FACT ( 524)
FC?  ( 532)
FC?C  ( 553)
FIX  ( 561)
FRAC ( 574)
FS?  ( 602)
FS?C  ( 610)
GRAD ( 432)
GTo  ( 621)
HHVB ( 631)
HVB+  ( 62)
HVS-  ( 105)
HVB-H ( 623)
INT  ( 567)
1SG  ( 636)
LASTX (1050)
LBL  ( 644)
LN ( 646)
LNL1+X (1040)
LOG  ( 654)
MEAN  ( 671)
MOD  ( 117)
-OCT  (1460)
OFF  ( 710)
STAYON (1243)
P-R  ( 734)
PACK ( 747)
PCT  ( 141)
PCTCH ( 754)
Pl (1102)
PROVPT (1011)
PSE  ( 774)
RN (1140)
RD  (1016)
RP ( 700)
RAD  ( 437)
RCL  (1056)
RDN (1122

RND  (1127)
RTN  (1134)
STDEV ( 662)
scl (1145)
SF (1151)
Sl GvA+ (1155)
SI GVA- (1161)
SI GREG (1167)
SIN  (1210)
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1042 1743
1043 1744
1044 1745
1045 1746
1046 1747
1047 1750
1048 1751
1049 1752
1050 1753
1051 1754
1052 1755
1053 1756
1054 1757
1055 1760
1056 1761
1057 1762
1058 1763
1059 1764
1060 1765
1061 1766
1062 1767
1063 1770
1064 1771
1065 1772
1066 1773
1067 1774
1068 1775
1069 1776
1070 1777
1071

1072

1073

*
*
*

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

* NOTE: NO EXECUTI ON PO NT MAY BE LOCATED AFTER @736 IN TH S
* QUAD. THE SEARCH ALGORI THM USES ENTRIES > @736 IN THE
* MAI'N FUNCTI ON TABLE AS DELIM TERS OF HOLES I N THE TABLE

R Ik Sk b S S R R Rk Sk S Sk b bk S Rk Ik kS o S S I R Ik ko R R

1082
ERRORS :

1467
1222
1230
1236

UNLI ST

S| GN
S| ZE
SQRT
SST
STO+
STO
STO*
STO
STO
STOP
TAN
TONE
VI EW
X=07?
X#07?
X<0?
xX<=07?
xX>07?
xX=Y?
X#Y?
X<Y?
X<=Y?
xX>Y?
X<>
xX<>Y
XEQ
xXn2
YA X

(1467)
(1222)
(1230)
(1236)
(1260)
(1271)
(1250)
(1301)
( 332)
(1025)
(1202)
(1320)
(1326)
(1416)
(1334)
(1350)
(1357)
(1432)
(1424)
(1342)
(1410)
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SYMBOL TABLE

*

(10) AX
+

- DEC
-OCT

/

ABS
ACOS
ADD210
ADVNCE
AGTO
ALFPRG
ALPHON
ACFF
AON
AON10
APCOM
ARCL
ASHF
ASI N
ASI N1
ASN
ASTO
ATAN
ATANL
AVI EW
AXEQ
BEEP
BST
CAT
CAT##3

134
1312
112
124
1453
1460
157
166
175
127
515
205
1543
1561
1505
1474
1475
1554
214
222
230
200
236
244
252
201
262

1614
1617
1612
1613
1653
1712
1615
1620
1621

113
1622

1523
1552
1623
1624
1506
1574
1625
1626
1627

232
1630
1631
1632

254
1633

1634
1635
1636

1637
1640
1641
1642
1643
1644
1645
1646
1647
1650
1651
1176
1652
1602
1654
1655

1074
1656
1657
1660
1661
1662
1663

1454

1563
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FACT

1664
1665
1666
1667
1670
1671
1672
1673
1674

1675
1676
1677
1700
1701
1702
1703
1704
1705
1706
1707
1110
1710
1711

742
1077

1305

162
1116
1713
1616
1715
1716
1717
1720
1721

1546
1572
1722
1723

775
1725
1726

1727
1730
1731
1732
1733
1724
1735
1736

1737
1740
1743

555

570
612

110
632

655

704

1254
137

1052

1162

535

664

122 100

55
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SI GREG
SIN
S| ZE

SST
STAYON
STDEV
STO
STO*
STO+
STO
STO
STOP
TAN

TI MES
TONE
USCOM
uscomL
USERC
USERCF
VI EW
X#07?
X#Y?
X<07?
X<=07?
xX<=Y?
X<>
xX<>Y
X<Y?
X=07?
xX=Y?
xX>07?
X>Y?
XCLX1
XEQ
XGAXFR
XGA ND
XTRI G
xXn2
YA X

1167
1210
1222
1230
1236
1243

662

332
1250
1260
1271
1301
1025
1202

1320
1536
1540
1534
1533
1326
1334
1342
1350
1357
1366
1114
1374
1410
1416
1424
1432
1440
402
1450
206
1443
1214
153
52

1772
1773
1767
1760
1765
1764
1771

375
1774

266

1204
1775
1776

1275
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ENTRY TABLE
* 134
(10)~X 1312
+ 112
- 124
-DEC 1453
-OCT 1460
/ 157
ABS 166
ACOS 175
ADVNCE 515
AGTO 205
ACFF 1505
AON 1474
ARCL 214
ASHF 222
ASI N 230
ASN 236
ASTO 244
ATAN 252
AVIEW 262
AXEQ 265
BEEP 273
BST 302
CAT 310
CAT##3 1603
CF 314
CHS 1072
CLA 321
CLDSP 340
CLP 347
CLREG 355
CLSIG 363
CLST 371
CLX 401
CoPY 411
cos 1174
D-R 416
DEG 424
DEL 444
DELETE 447
DSE 455
END 462
ENG 465
ENTER* 476
EAX 507
EAX-1 543
FACT 524
FC? 532
FC?C 553
FI X 561
FRAC 574
FS? 602
FS?C 610
GRAD 432
GTO 621
GTOL 614
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631
62
105
623
567
636
1050
644
646
1040
654
671
117
1515
1517
710
726
734
747
141
754
1102
1545
1011
774
1016
700
1030
437
1056
1122
1127
1134
1140
1145
1151
1510
1155
1161
1467
1167
1210
1222
1230
1236
1243
662
332
1250
1260
1271
1301
1025
1202
1320
1326
1334
1342
1350
1357
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X<=Y? 1366
X<> 1114
X<>Y 1374
X<Y? 1410
X=07? 1416
X=Y? 1424
X>07? 1432
xX>Y? 1440
XCLX1 402
XEQ 1450
XGO ND 1443
X" 2 153
YA X 52
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EXTERNAL REFERENCES

1/ X10
1/ X10
10TOX
10TOX
AD2- 10
AD2- 10
ALPDEF
ALPDEF

I NTFRC
LN10
LN10O
MEMCHK
MEMCHK
MOD10
MOD10
MP2- 10
MP2-10
NFRENT
NFRENT
NFRNC
NFRNC
NFRPR
NFRPR
NFRSI G
NFRSI G

727
730
1312
1313
73
74
1607
1610
1477
1500
202
203
356
357
347
350
340
341
1600
1601
444
445
1557
1560
721
722
1541
1542
417
420
765
766
160
161
510
511
614
615
575
576
647
650
715
716
120
121
135
136
502
503
673
674
1065
1066
403
404

127
130

1303
1304
545
546

144
145

1402
1403

760 1262
761 1263

1252
1253
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NFRST+
NFRST+

276

767
770

1565
1566

1057
1060

1260
1261

1475
1476

230
231

1301
1302

252
253

700
701

734 1174 1202 1210
735 1175 1203 1211
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303
304
310
311
314
315
363
364
411
412
424
425
450
451
455
456
602
603
525
526
206
207
1443
1444
432
433
637
640
1041
1042
747
750
1011
1012
1031
1032
437
440
1122
1123
1127
1130
1134
1135
1140
1141
466
467
1151
1152
1167
1170
1467
1470
1222
1223
1237
1240
1243
1244

553 610
554 611

562 1145
563 1146
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XTCOHRS
XTOHRS
XTONE
XTONE
XVI EW
XVI EW
XX#0?
XX#0?
XX#Y?
XX#HY?
XX<0?
XX<0?
XX<=0A
XX<=0A
XX<=Y?
XX<=Y?
XX<Y?
XX<Y?
XX=07?
XX=07?
XX=Y?
XX=Y?
XX>07?
XX>07?
XX>Y?
XX>Y?
XYM X
XYM X

End of VASM assenbly

63

64
1320
1321
1326
1327
1334
1335
1342
1343
1350
1351
1357
1360
1366
1367
1410
1411
1416
1417
1424
1425
1432
1433
1440
1441

53

54

67
70

76
77

624
625
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157

VASM ROM ASSEMBLY REV. 6/81A

OPTIONS: L C S

* HP41C MAI NFRAME M CROCCDE ADDRESSES @2000- 13777
*

4 FILE CN5B

5 ENTRY FCNTBL
6 ENTRY ERRAD
7 ENTRY PCKDUR
8 ENTRY STFLGS SET MSGFLG & DATAENTRY FLAG
9 ENTRY XSTYON
10 ENTRY FI ND#1
11 ENTRY CLR

12 ENTRY FNDEND
13 ENTRY CHKADR
14 ENTRY LOAD3
15 ENTRY XASHF
16 ENTRY XBEEP
17 ENTRY XCLSI G
18 ENTRY XRAD
19 ENTRY XGRAD
20 ENTRY DEGDO
21 ENTRY XDEG
22 ENTRY XTONE
23 ENTRY TONE7
24 ENTRY TONEB
25 ENTRY GETLIN
26 ENTRY FLGANN
27 ENTRY XSCl

28 ENTRY XARCL
29 ENTRY XASTO
30 ENTRY XDSE
31 ENTRY Xl SG
32 ENTRY XSI ZE
33 ENTRY XSGREG
34 ENTRY XR*

35 ENTRY XRDN
36 ENTRY RDNSUB
37 ENTRY R*SUB
38 ENTRY XX=07?
39 ENTRY  XX#0?
40 ENTRY XX<0?
41 ENTRY XX>07?
42 ENTRY XX<=07?
43 ENTRY XX<=0A
44 ENTRY XX=Y?
45 ENTRY  XX#Y?
46 ENTRY XX>Y?
47 ENTRY  XX<Y?
48 ENTRY XX<=Y?
49 ENTRY XCF

50 ENTRY XSF

51 ENTRY XFS?
52 ENTRY Y-X

53 ENTRY SEPXY
54 ENTRY CHK#S
55 ENTRY CHK#S2

56 ENTRY SUMCHK



57

59 FCNTBL

60 0 0
61 1 0
62 2 0
63 3 0
64 4 0
65 5 0
66 6 0
67 7 0
68 10 0
69 11 0
70 12 0
71 13 0
72 14 0
73 15 1740
74 16 0
75 17 0
76 20 1754
77 21 XSTYON 1670
78 22 1074
79 23 1530
80 24 10
81 25 1630
82 26 1574
83 27 1650
84 30 1740
85 31 CGETLIN 116
86 32 1160
87 33 1770
88 34 1740
89

90 35 0
91 36 0
92 37 1740
93 40 1777

XDEF  CAT
XDEF  GTOL
XDEF  DEL
XDEF  COPY
XDEF ~ CLP
XDEF RS
XDEF Sl ZE
XDEF  BST
XDEF ~ SST
XDEF ~ STAYON
XDEF  PACK
XDEF  DELETE
XDEF  MODE
CON @740
XDEF  SHI FT
XDEF  ASN
CON @754
C=REGN 14
RCR 2
ST=C

S3= 1
C=ST

RCR 12
REGN=C 14
RTN

c=0

DADD=C
C=REGN 15
RTN

FILLTO @4
XDEF  AGTO
XDEF  AXEQ
CON @740
CON @777

158

MAI N FUNCTI ON TABLE
00
01
02
03
04
05
06
07
08
09
0A
0B
oC

OE
OF

DIG T ENTRY (13)
SET THE STAYON FLAG

SET STAYON

ROA5 2 AND 3

LR R R R I R I I I I I R I

* TH S ROUTI NE DOES SUBTRACT FOR COVPARES.

Rk b Sk b Sk R Rk Ik R R R Rk Sk kS R Rk kb b

L I

97 41 Y-X 1240
98 42 260
99 43 1276
100 44 0
101 45 1
101 46 0
102 47 160
103 50 1740
104

RETURN W TH :
PT= 12
PT= 10
PT= 11
RETURN | N DEC MCDE
113 51 OVFL10 1372
114 52 27
115 53 116

SETDEC

C=N

C-G1 S

NCOP

GOsuB  AD2- 10

N=C
RTN
ENTRY OVFL10

CHECK OVERFLOW UNDERFLOW
C HAS THE NUMBER

X
OVERFLOW
UNDERFLOW

? CHO M
GoC OVFL15 (
C=0 w

54)



116
117
118
119
120
121

123
124
125
126
127
128
129
130
131
132
133
134
135
136

54 OVFL15
55
56
57

65 OVFL20
66 OVFL30

76 OVFL50
77

100
101
102
103
104
105
106
107
110
111
112
113
114
115
116

1240
1534
1366
1640
1146
1066
1166

1046

1740
766
33
116
53
112
1152
126
1724
1724
1740

(eofeolololololololololololololololololololololololololololololololololololo o]

SETDEC

PT= 12

? C#HO XS

RTN NC

cCG1 X

C=C+1 XS

CCG1 XS

GONC  OVFL30 ( 66)
CcC=C+1 X

LEGAL

RTN

C=C+C XS

GONC  OVFL40 ( 72)
Cc=0 W

GOrTO0  OVFL50 (  76)
Cc=0 WPT

CCG1 WrT

Cc=0 XS

DEC PT

DEC PT

RTN

FI LLTO @7

XDEF + ROW 4
XDEF -

XDEF (*)

XDEF [/

XDEF X<Y?

XDEF X>Y?

XDEF X<=Y?

XDEF S| GVA+

XDEF S| GVA-

XDEF HVB+

XDEF HMS-

XDEF MOD

XDEF PCT

XDEF PCTCH

XDEF P-R

XDEF R-P

XDEF LN ROW 5
XDEF Xn2

XDEF SQRT

XDEF YA X

XDEF CHS

XDEF ErX

XDEF LOG

XDEF (10)~X

XDEF ErX-1

XDEF SI N

XDEF cos

XDEF TAN

XDEF ASI N

XDEF ACOS

XDEF ATAN

XDEF - DEC

XDEF ONE/ X ROW 6
XDEF ABS

XDEF FACT

XDEF X#07?

XDEF X>07?

XDEF LN1+X

159



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
210
211
212
213
214

216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235

146

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

174

N eoleolololololololololololololololololololololololololololololololololololololololololololololololololololololololoNe]

@avav
TSTVAP

160

ROW 7

ROW 8

ROW 9

XROM ( 8)

NOVAS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



TSTVAP -

TEST BI' T MAP

- A SUBROUTI NE USED TO ELI M NATE DUPLI CATE CCDE.
- TEST BIT MAP FOR A SPECI FI ED KEYCODE AND CLEAR
- I TS CORRESPONDI NG BI T | F SET.

Al 1: 0] = LOGE CAL KEYCODE + 1

*

*

*

*

o IN

*_

*. OUT:

*. USES:

. USES:

*
246
246
247
248
248
249
249
250
251
252
253
254
255
256
257
258
259

CH P 0O SELECTED
CH P 0 SELECTED

Al

241
242
243
244
245
246
247

250
251
252
253
254
255
256
257

13:0], C[13:0], M 13:0]
1 SUBROUTI NE LEVEL

TSTVAP 1

[
w
a1
() &)

OCQOOO0OOCOO NEDNPEF

1760

GSBLNG TBI TVA TEST BI' T MAP
? CHO BI T SET?
GOLNC NFRPU NOPE
GOLONG SRBMAP RESET BI T MAP
FILLTO @47
XDEF  SF
XDEF  CF
XDEF FS?C
XDEF FC?C
XDEF FS?
XDEF FC?
XDEF  XGO ND
CON @760
ROW 11

E Rk b Sk b Sk b R R Rk Ik Sk o S S IRk Sk b Sk b o S R

* TH'S CODE CLEARS THE SI GVA REG STERS

EZE IR IR R Sk I b R kR S R R R R I I R S R R R I I O I

263
263
264
265
266
267
268
269
270
271
272
273
274
275
276

260
261

262
263
264
265
266
267
270
271
272
273
274

XCLSI G 1
0

534
16
CLRNXT 256
1360
256
1156
1160
1724
1624
1713
1740

GOsUB  SUMCHK LEGAL AND GET ADDRESS

SUMCHK RETURNS ADDRESS OF
LAST SIGVA REG I N C. X

PT= 6

A=0

AC EX

DATA=C

AC EX

C=C1

DADD=C

DEC PT

2 PT= 0

GONC  CLRNXT ( 264)

RTN

Rk b ok b S R Rk I Sk O o Rk S kS I kO SRk ko b

* THE ROLL UP FUNCTI ON HAPPENS HERE.

R IR kI I R R S O R O R R I O R S R

280
280
281
282
283
284
285
* ESTIN

275
276
277

300
301

XRDN 1
0
503

0
1754

GOSUB  RDNSUB

GOTO  NFRPRL ( 347)
FILLTO @77

XDEF ~ END

CON @754

ENTRY FSTIN

- FIRST | NSTRUCTI ON
* SETS A[3:0] TO THE ADDRESS | N MM FORMAT OF THE FI RST LOCATI ON
*.I'N PROGRAM MEMORY M NUS 1 BYTE. (I N PACKED MEMORY THI S |'S THE
*. ADDRESS OF THE FI RST | NSTRUCTI ON.)

* USES A[3:0] AND C

161



* EXPECTS PT=3 I N AND OQUT
*

293
294
295
296
297
298
299

*

301
RTJL

* % % Sk kX F %

310
311
312
313
314
315
316
317
318
319

302
303
304
305
306
307
310

BL -

" CBAOOOQ"

FSTI N

116
1160
1570

74
406
2
1740

C=0 SET A TO REG 0 ADDRESS
DADD=C

C=REGN 13

RCR 3

A=C X

A=0 PT

RTN

ENTRY RTJLBL

RI GHT- JUSTI FY ALPHA OPERAND

311 RTJLBL 1434
312 RTJ10 1352
313 1540
314 1074
315 1753
316 0
317 0
320 0
321 1756

ON ENTRY, C HAS A NON-ZERO ALPHA STRING IN THE FORM
VHERE THE STRING I S "ABC'

RTJLBL MOVES ZEROES TO THE LEFT Sl DE: " O0O00O0CBA"
USES THE PTR AND C ONLY.

ON EXIT, PT=1.

PT= 1
2 C#O WPT

RTN C

RCR 2

GOTO RTJ10 ( 312)

FILLTO @15

XDEF  X<>

XDEF  LBL

XDEF  GTO ROW 13
CON @756

EZE IR R I R I I R R I R R R R I R I S I R S

* THI'S ROUTI NE CHECKS FOR CHARACTER DATA.

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

323
324
325
326
327
327
328
329
330
331
332
333
334
335
336

337
338
339
339
340
341

322
323

324
325
326
327
330
331
332
333
334
335
336

337
340
341
342
343
344

SEPXY

156
630

CHK#S1 256

CHK#S

1

0
256
1240

CHK#S2 1376

ERRAD

1640
1076

63
1176
1740

0000

[eoleol lole)

AB EX

CM

ENTRY CHK#S1
AC EX

GOSUB  CHK#S

AC EX

SETDEC

? CHO S

RTN NC

CcC=C+1 S

GONC ERRAD ( 342)

cC=C1 S

RTN

FI LLTO @37

NOP

XDEF XEQ ROW 14
CON @ END OF MAI N FUNCTI ON TABLE
GOSUB ERROR

XDEF M5GAD
EJECT
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EE R R R R R R R R R R R R I R I I I O

*

THI'S ROUTI NE DOES A ROLL DOWA.

Rk Ik Sk b ok bk R R IRk R O S kS Sk S I R IR kb b o b

* F

L I T R I R R

345 345 XRM 1 GOSUB R*SUB
345 346 0

346 347 NFRPRL 1 GOLONG NFRPR
346 350 2

347 351 RDNSUB 1 GOSUB R*SUB
347 352 0

348 353 1 GOSUB R*SUB
348 354 0

349 355 R*SUB 116 C=0

350 356 1160 DADD=C

351 357 70 C=DATA

352 360 256 AC EX

353 361 170 C=REGN 1

354 362 50 REGN=C 0

355 363 270 C=REGN 2

356 364 150 REGN=C 1

357 365 370 C=REGN 3

358 366 250 REGN=C 2

359 367 256 AC EX

360 370 350 REGN=C 3

361 371 1740 RTN

362

363

LOAD3 - SET REG C = 33333333333332

367 372 LOAD3 1240 SETDEC SET TO DECI MAL MCODE
368 373 116 C=0 w

369 374 1156 CGCCG1 W GET ALL 9°SINC
370 375 1140 SETHEX PUT BACK | N HEX MCODE
371 376 756 C=C+C W C _ 33333333333332
372 377 1740 RTN

373

374 FI LLTO @77

DCTAB - DEFAULTCODE TABLE

THERE ARE TWO TYPES OF ENTRIES. ENTRY TYPE | S ENCODED | N

BITS 8 AND 9:

BITS 9,8 = 00 DATA ENTRY (DIA T ENTRY AND ALPHA ENTRY KEYS)

BITS 9,8 = 01 FUNCTION IN MAIN FCN TABLE

FOR FCN ENTRI ES, THE | NDEX TO THE TABLE IS ENCCDED IN BI TS 7-0.
FOR DATA ENTRY ENTRIES, BITS 7-0 CONTAI N El THER THE ASCI |
CHARACTER ( ALPHA ENTRY), OR THE FCN CODE FOR THE DI G T ENTRY FCN.
DCTAB MUST START AT @00 IN QUAD 5 (H1500=@2400)

LOd CAL COL 0O, UNSHI FTED, NORMAL

387 400 507 CON 327 SI GVA+
388 401 561 CON 369 X<>Y
389 402 416 CON @16 SHI FT
390 403 603 CON 387 ENTER
391 404 501 CON 321 -

392 405 500 CON 320 +

393 406 502 CON 322 *

394 407 503 CON 323 /

LOd CAL COL O, SHI FTED, NORMAL
396 410 510 CON 328 S| GVA-



397 411
398 412
399 413
400 414
401 415
402 416
403 417
LOE CAL COL
405 420
406 421
407 422
408 423
409 424
410 425
411 426
412 427
LOE CAL COL
414 430
415 431
416 432
417 433
418 434
419 435
420 436
421 437
LOE CAL COL
423 440
424 441
425 442
426 443
427 444
428 445
429 446
430 447
LOE CAL COL
432 450
433 451
434 452
435 453
436 454
437 455
438 456
439 457
LOE CAL COL
441 460
442 461
443 462
444 463
445 464
446 465
447 466
448 467
LOE CAL COL
450 470
451 471
452 472
453 473
454 474
455 475
456 476

560 CON 368
416 CON @16
400 CON 256
570 CON 376
506 CON 326
505 CON 325
547 CON 359
UNSHI FTED, NORMAL
540 CON 352
565 CON 373
740 CON 480
0 CON 0
27 CON 23
24 CON 20
21 CON 17
20 CON 16
SHI FTED, NORMAL
523 CON 339
514 CON 332
417 CON @217
0 CON 0
650 CON 424
606 CON 390
634 CON 412
562 CON 370
UNSHI FTED, NORMAL
522 CON 338
531 CON 345
621 CON 401
34 CON 28
30 CON 24
25 CON 21
22 CON 18
32 CON 26
SHI FTED, NORMAL
521 CON 337
534 CON 348
717 CON 463
626 CON 406
651 CON 425
516 CON 334
635 CON 413
566 CON 374
UNSHI FTED, NORMAL
526 CON 342
532 CON 346
620 CON 400
33 CON 27
31 CON 25
26 CON 22
23 CON 19
405 CON @05
SHI FTED, NORMAL
527 CON 343
535 CON 349
720 CON 464
605 CON 389
654 CON 428
517 CON 335
636 CON 414

CLSI GvA
SH FT
CATALOG
X=Y?
X<=Y?
X>Y?
X=07?

1/ X

RDN

XEQ

Rl GHT HALF OF ENTER KEY
3

4

1

0

YA X

%

ASN

Rl GHT HALF OF ENTER KEY

DECI MAL PO NT

X" 2
ASI N
LBL

I SG
CF
P-R
SCl
LASTX

LOG
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457 477
LOE CAL COL
459 500
460 501
461 502
462 503
463 504
464 505
465 506
466 507
LOE CAL COL
468 510
469 511
512
513
514
515
516
517

LOG CAL COL
478 520
479 521
480 522
481 523
482 524
483 525
484 526
485 527

LOG CAL COL
487 530
488 531
489 532
490 533
491 534
492 535
493 536
494 537

LOG CAL COL
496 540
497 541
498 542
499 543
500 544
501 545
502 546
503 547

LOG CAL COL
505 550
506 551
507 552
508 553
509 554
510 555
511 556
512 557

LOG CAL COL
514 560
515 561
516 562

630 CON 408
UNSHI FTED, NORMAL
520 CON 336
533 CON 347
410 CON @10
0 CON 0
414 CON @14
414 CON @14
414 CON @14
0 NCOP
SHI FTED, NORMAL
525 CON 341
536 CON 350
407 CON @o7
567 CON 375
414 CON @14
414 CON @14
414 CON @14
0 NCOP
UNSHI FTED, ALPHA MODE
101 CON 65
106 CON 70
416 CON @16
116 CON 78
121 CON 81
125 CON 85
131 CON 89
72 CON 58
SHI FTED, ALPHA MODE
141 CON 97
176 CON 126
416 CON @16
136 CON 94
55 CON 45
53 CON 43
52 CON 42
57 CON 47
UNSHI FTED, ALPHA MODE
102 CON 66
107 CON 71
113 CON 75
0 CON 0
122 CON 82
126 CON 86
132 CON 90
40 CON 32
SHI FTED, ALPHA MODE
142 CON 98
45 CON 37
177 CON 127
0 CON 0
67 CON 55
64 CON 52
61 CON 49
60 CON 48
UNSHI FTED, ALPHA MODE
103 CON 67
110 CON 72
114 CON 76

165

OFF KEY | S SPECI AL

ErX
ARCTAN

Rl GHT HALF OF ENTER KEY

N <7

SPACE

LONER CASE B

%

LAZY "T" ( APPEND)

Rl GHT HALF OF ENTER KEY

rTO OFRAN



517
518
519
520
521

* LOGE CAL COL 2,

523
524
525
526
527
528
529
530

* LOGE CAL COL 3,

532
533
534
535
536
537
538
539

* LOG CAL COL 3,

541
542
543
544
545
546
547
548

* LOG CAL COL 4,

550
551
552
553
554
555
556
557

* LOG CAL COL 4,

559
560
561
562
563
564
565
566

563
564
565
566
567

570
571
572
573
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
631
632
633
634
635
636

SHI FTED, ALPHA MCDE
143 CON 99

35 CON 29
632 CON 410
15 CON 13
70 CON 56
65 CON 53
62 CON 50
56 CON 46

UNSHI FTED, ALPHA MODE

104 CON 68
111 CON 73
115 CON 77
120 CON 80
124 CON 84
130 CON 88
77 CON 63
405 CON @05
SHI FTED, ALPHA MODE
144 CON 100

74 CON 60
633 CON 411
44 CON 36
71 CON 57
66 CON 54
63 CON 51

576 CON 382

UNSHI FTED, ALPHA MODE

105 CON 69
112 CON 74
410 CON @10
0 CON 0
414 CON @14
414 CON @14
414 CON @14
0 NOP
SHI FTED, ALPHA MODE
145 CON 101
76 CON 62
1007 CON 519
607 CON 391
414 CON @14
414 CON @14
414 CON @14

%H Sno

LONER CASE C
NOT' EQUAL SI GN
ASTO

ANGLE SI GN

8

5

2

DECI MAL PO NT

SST
BACKARROW

MODE ( ALPHA)

MODE ( PRGW)

MODE ( USER)

OFF KEY 1S SPECI AL

LOWER CASE E
>

BST

CLA

MODE ( ALPHA)

MODE ( PRGW)

MODE ( USER)

OFF KEY 1S SPECI AL

EZE IR R R I R S S R R O R I I R O R R I O R I S

I SG AND DSE ARE DONE HERE. THE ROUTI NE BREAKS

THE INPUT IN B INTO I TS THREE PARTS -
I T ADDS THE I NC, STORES THE

*
*
* COVPARE, AND | NC.
* RESULT AND BRANCHES TO THE COVPARE ROUTI NE
*
*

TO DECI DE WHETHER TO SKI P OR NOT.

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

574 637 XDSE
575 640 Xl SG

576

641

1610 SO= 1
356 BC EX
1 GOSUB CHK#S

SET DSE FLAG
GET CONTENT OF RNN
CHECK FOR ALPHA
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576
577
578
579
580
581
582
582
583
* NEXT

587
588
589
590
591
592
593
594
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
632

642
643
644
645
646
647
650
651
652

0
33

ELMFRC 1732

1046

NOFRAC 1366

1757
1

0
630

(€] 0]
C SR
CC+1
? CHO
a&C
GSBLNG

CM

NOFRAC ( 646)
M

X

XS

ELMFRC ( 644)
SI NFR
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CHANGE TO FI X NOTATI ON

DO I NT AND FRC
GET | NT PART

TWD STATES (?PT=0, GOC OVRDEC) ARE VESTI G AL FROM WHEN
* SINFR WORKED FOR 13-DI G T MANTI SSAS | N ANOTHER MACHI NE.  THESE
* TWO STATES CAN BE REMOVED W THOUT HARM

653
654
655
656
657
660
661
662
663
664
665
666
667
670
671
672
673
674
675
676
677
700
701
702
703
704
705
706
707
710
711
712
713
714
715
716
717
720
721
722
723
724
725
726
727
730
731
732

1624
27
1724

OVRDEC 112

SEPA

TSTEXP

ADDI T

ADDEM

372
356
530
256
416
1360
1234
112
1134
1352
47
434
120
1134
16
412

1614
23
676
160
630
1

0

? PT=
[coe:
DEC PT
C=0

BC EX
BC EX
M=C
CA

DATA=C
PT=
C=0
PT=
? CHO
GcoC
PT=
LC
PT=
=0
A=C
C=0
A SL
A SL
A SL
PT=
C=C+1
C=C+1
A=A+l
2 AHO

A SL
=0
? CH#HO

C=0
CC+1
? CHO

RCR
C=0

250=1
A=A-1

M
GOosuB

0
OVRDEC ( 656)

WPT
M
w

;
WPT

9

WPT

SEPA  ( 675)
8

1
9

WPT
WPT

12
X
X
X
PT
TSTEXP ( 713)

ADDIT ( 724)

ADDIT ( 724)

ADDEM ( 727)

PREVENT CLEAR FOR LARGE VALUES

CLEAR FRACTI ONAL PART

JO N MANTI SSA W TH EXP AND S| GN
BRI NG COMPLETE INT TO C

SAVE FOR LATER

PUT FRAC IN C

SET TO CLEAR TRAIL DIA TS

PI CK OFF | NC
DUMWY ONE FOR ZERO

PI CK OFF I NC
LEAVE COVPARE VAL

| NCREMENT LEFT- JUST
PONT TODIGT ONE
EXP COVPARE

EXP I NC
IS INC EXP OK?
YES

EXP 2 TOO LARGE?
NO, JUST RI GAT
SHI FT COWPARE LEFT

EXP=17

EXP COWP OK NOWP
YES

SHI FT LEFT

EXP MUST BE ZERO
DSE OR | SG?

I SG

MAKE DEC OQUT OF I NC
SAVE FLOATI NG PO NT COVPARE
GET | NTEGER PART BACK



633
634
635
636
636
637
638
639
640
641
642
643
644
645
645
646
647
648
649
650
651

733
734
735
736
737
740
741
742
743
744
745
746

747
750
751
752
753
754
755
756

MRSHFT

COMBI N

530
416
70
246
406
1732
1146
37
1372
1747
106
1032

1

0
1360
1210
630
256
1614
123

M=C
A=C
C=DATA
CA

C SR
CGCG1
GoC
? CH#HO
coC
C=0
C=C+A
LEGAL
GOosuUB

DATA=C
S7=
CM
AC EX
?80=1
GONC

X

M
X

COVBI N ( 745)

M

MRSHET ( 740)

X
M
SHF40

1

XX>Y?

770)

168

SAVE | NT PART OF RESULT
DUP RESULT IN A

GET FRAC PART BACK

DUP EXP

SHI FT FRAC | NTO PCSI Tl ON
I N PCSI TI ON YET?

YES

FRACTI ON ZERO

NO NOT YET

SI GN AND EXP C=0

STORE UPDATED COUNTER

DSE??

Rk Ik ok b ok b Rk I R Rk ko S S I R Ik o b b o b R

* THE COVPARI SONS FOLLOW X VALUES ENTER IN N
* WHI LE Y VALUES ARE IN A

Rk Ik ok b ok b Rk I R Rk ko S S I R Ik o b b o b R

656
656
657
658
659
660
661
662
663
664
664
665
666
667
668
669
670
671
672
672
673
674
675
676
677
678
679
680
680
681
682
683
684
685
686

757
760
761
762
763
764
765
766
767
770
771
772
773

XX<Y?
XX>07?

XX>Y?
XX<07?
XX<0

XX<=Y?

XX=07?

XX<=0A

XX<=07?

XX#07?

1

0
1240
260
1356
723
1076
433
673
1

0
1214
227
1240
260
1076
573
313
1

0
1356
253
1543
16
260
173
370
1

0
160
260
1356
123
1543
16

GOosuB

SETDEC
C=N

? CH#HO
GONC
CC+1
GONC
G010
GOosuB

?57=1

? CHO

[coj]0
A=0
C=N
[cojle
C=REGN
GOosuB

N=C
C=N
? CHO

[CO] 0]

Y- X

SKP
NOSKP

SKP
Y- X

XX<=07?

NCSKP
XX>0?

XYY
CHK#S

NCSKP
XX<0

(1056)

(1031)
(1056)

(1015)

(1056)
(1031)

(1031)
( 761)

(1027)

(1031)
( 774)

DO SUBTRACT

ROW LOG C DOESN T CHECK
FOR ALPHA DATA ON X<=07?
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IS THI S | SG OR DSE?

CAN T DO A RTN HERE

FORCE RECALC OF LI NE NUMBER

| SG DSE?
NO COWP OR FLAGS

687 1022 260 C=N
688 1023 313 GOTO XYN  (1054)
689 1024 XX=Y? 270 C=REGN 2
690 1025 256 AC EX
691 1026 370 C=REGN 3
692 1027 XYY 1556 ? A#C
693 1030 267 GOC  SKP  (1056)
694 ENTRY NOSKP
695 1031 NOSKP 1314 ?S13=1
696 1032 157 GOC  NOSKPO (1047)
697 1033 116 C=0
698 1034 1160 DADD=C
699 1035 1670 C=REGN 14
700 1036 1730 CST EX
701 1037 114 ?S4=1
702 1040 77 GOC  NOSKPO (1047)
703 1041 1730 CST EX
704 1042 1214 ?S7=1
705 1043 47 GOC  NOSKPO (1047)
706 1044 1 GOSUB MBG
706 1045 0
707 1046 0 XDEF  MBGYES
708 1047 NOSKPO 1 GOLONG NFRPU
708 1050 2
* BECAUSE SOVE COMPARI SONS HAVE NFRX ON THE STACK | NSTEAD OF NFRPU
710 1051 XX#Y? 270 C=REGN 2
711 1052 256 AC EX
712 1053 370 C=REGN 3
713 1054 XYN 1556 ? A#C
714 1055 1547 GOC ~ NOSKP (1031)
715 ENTRY SKP
716 1056 SKP 1140 SETHEX
717 1057 1314 ?S13=1
718 1060 103 GONC SST?  (1070)
719 ENTRY DOSKP
720 1061 DOSKP 1 GOSUB GETPC
720 1062 0
721 1063 1 GOSUB SKPLIN
721 1064 0
722 1065 1 GOSUB PUTPCX
722 1066 0
723 1067 1603 GOTO  NOSKPO (1047)
724 1070 SST? 116 C=0
725 1071 1160 DADD=C
726 1072 1670 C=RECGN 14
727 1073 1730 CST EX
728 1074 114 2s4=1
729 1075 1647 GOC  DOSKP (1061)
730 1076 1730 CST EX
731 1077 1214 2S7=1
732 1100 1477 GOC  NOSKPO (1047)
733 1101 1 GOSUB MBG
733 1102 0
734 1103 0 XDEF  MBGNO
735 1104 1433 GOTO  NOSKPO (1047)

EE R R R R R R R R R R R R R R R R R E R R R R R R R R R R R

* THE FLAG CONDI TI ONALS FOLLOW ENTRY IS WTH R14 IN A AND A
* MASK I N B. THE MASK CONSI STS OF ALL ZERCS EXCEPT FOR A ONE
* AT THE LOCATI ON OF THE SELECTED FLAG

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



741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
756
757
758
759

1105 XFS? 316
1106 1660
1107 1356
1110 1217
1111 SKPI'T 1453
1112 XSF 356
1113 1560
1114 53
1115 XCF 316
1116 1256
1117 0
1120 1660
1121 FLGANN 1650
1122 256
1123 530
1124 1
1125 0
1126 630
1127 256
1130 1740

C=B

CC A

? CH#HO

coC NCSKP
GOTO0  SKP
BC EX
C=CORA
(O] 0]
C=B
C-CG1
NCOP
CC A
REGN=C 14

AC EX

M=C

GOSUB  ANNOUT

(1031)
(1056)

FLGANN (1121)

CM
AC EX
RTN

170

GET MASK

AND R14 W TH MASK
I'S ANYTHI NG LEFT?
YES. NO SKP

MOVE MASK TO C
SET MASKED BI'T

EE IR kR I R S I I R S I I R R I R R S R R I

SUM+NN SETS THE ADDRESS OF THE REG STER USED

FOR SI GVA PLUS.

I T CHECKS TO SEE | F THE ADDRESS

SUMCHK |'S CALLED BY THE SI GVA PLUS FUNCTI ON
FOR THI S CHECK.

EZE IR R R 2 Rk S S R R R O R R R R R I I O R I O

*
*
* 1S IN FACT A LEGAL ADDRESS. THE SUBROUTI NE
*
*
*

767
768
768
769

782
783
784
785
786
787

1131 XSGREG 260

1132 1
1133 0
1134 260
1135 256
1136 116
1137 1160
1140 1570
1141 674
1142 106
1143 1006
1144 74
1145 1550
1146 1740
1147 SUMCHK 1570
1150 674
1151 SUMCK2 256
1152 460
1153 5
1154 1140
1155 1006

C=N
GOSUB - SUMCK2

C=N

13
11

13

13
11

SETHEX
C=C+A X
LEGAL

ADDRESS OR SUM 1
LEGAL?

YES
PUT ADDRESS | N SCRATCH

GET ADDRESS
ADD5

LR R R R R R R R R R R R R R R R R R R R R R R R R R R

CHKADR - CHECKS FCR VALI D DATA ADDRESSES
IN. ADDR IN C. X
QUT: DATA IN B, ADDR I N C. X, HEXMODE,

DADD=C. X ( EXCEPT SOVE ERROR EXI TS)

MAY EXIT TO ERRNE

CHKADA -

CHECKS TO SEE I F THE REG STER | S THERE

ON ENTRY, DADD=B=ADDRESS OF REG STER AND C=CONTENTS OF REG

STATUS OF S9 ON ENTRY CONTROLS EXIT | F THE REGQ STER | SN TN%S

*
*
*
*
* USES: ACTIVE PO NTER, A, S9, DADD, C, B
*
*
*
*
*

Not Manuf acturer Supported

reci pient agrees NOT to contact nmanufacturer
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* THERE. EXITS TO ERRNE | F S9=1, ELSE GOES TO COLD START!

* ON EXI'T, ADDRESS OF REA STER IS IN C. X AND CONTENTS ARE IN B
* AND HEXMODE AND USES ACTI VE PO NTER AND A

* NOTE - CHKAD4 |'S PROBABLY OBSOLETE NOW | T USED TO BE CALLED BY
* MEMCHK N CNO. DRC 10/20/79

*

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

805 1156 CHKADR 1 GOLONG PATCH6

805 1157 2
806 ENTRY PBRTN
807 1160 P6RTN 356 BC EX SAVE ADDRESS
808 1161 70 C=DATA GET CURRENT CONTENT
809 1162 1240 SETDEC
810 1163 1056 C=C+1 W LOG C | N HERE ASSURES
811 1164 1156 C=C- 1 W DATA IS I N A CANONI CAL
812 FORM
813 1165 1376 ? C#O0 S NON- POSI TI VE?
814 1166 103 GONC CKAD3 (1176) PGCSI TI VE NUVBER?
815 1167 1076 C=C+1 S NEGATI VE NUMBER?
816 1170 57 GOC  CKAD2 (1175) YES
817 1171 70 C=DATA ASSUME AN ALPHA STRI NG
818 1172 136 C=0 S ASSURE A 1 INDI G T 13
819 1173 1076 C=C+1 S
820 LEGAL
821 1174 123 GOTO CKAD4 (1206)
822 1175 CKAD2 1176 C=C-1 S RESTORE 9 INSIGN DG T
823 1176 CKAD3 1366 ? CHO XS NEGATI VE EXPONENT?
824 1177 33 GONC  CKAD3J (1202) NO
825 1200 126 C=0 XS ASSURE EXP SIGN = 9
826 1201 1166 C=C-1 XS
827 1202 CKAD3J 1534 PT= 12
828 1203 1342 ? C#O0 PT |'S MANTI SSA NORMAL| ZED?
829 1204 27 GOC  CKAD4 (1206) YES
830 1205 116 C=0 W FORCE WHOLE WORD TO ZERO
831 ENTRY CHKAD4
832 CHKAD4
833 1206 CKAD4 1140 SETHEX
834 1207 356 BC EX
835 1210 416 A=C GET ADR BACK
836 1211 1360 DATA=C VR TE ADR OUT
837 1212 70 C=DATA BRI NG ADR BACK I N
838 1213 1556 ? A#C GET ADR BACK?
839 1214 63 GONC  CKADL0 (1222) YES
840 REG | SN T THERE
841 1215 1114 2S9=1
842 1216 1 GOLC ERRNE
842 1217 3
843 1220 1 GOLONG COLDST
843 1221 2
844 CKADLO
845 1222 316 C=B PUT DATA BACK
846 1223 1360 DATA=C
847 1224 256 AC EX ADR BACK TO CX
848 1225 1740 RTN
EE R Ik I b b b I b b I I b I b b I I I I
850 1226 XARCL 316 C=B
851 1227 1176 C=C'1 S
852 1230 1376 ? C#O S NUMERI C DATA?
853 1231 273 GONC  REGALP (1260) NO, ALPHA DATA
854 1232 1 GOSUB AFORMT NUMERI C DATA

854 1233 0



?513=1

RTN C

C=REGN 14
ST=C

?54=1

RTN C

?57=1

RTN NC

S8= 1
GOSUB  ARGOUT

DATAENTRY FLAG

C=REGN 14
RCR 1
ST=C

S1= 1
S6= 1
C=ST

RCR 13
REGN=C 14
RTN

C=0 X
DADD=C
PT= 12
SEL P
DEC PT
DEC PT

? PT= 12
a&C ARCL10

Cc=B
G=C

SEL Q

PT= 11
? B#O PQ

GSUBC  APNDNW

(1234)

RUNNI NG?

SSTFLAG?

ALPHA MCDE?
NO
SAY PROWPT & NO SCROLL

LEAVES SS 1/2 UP AND REG 14 IN C

SET MBGFLG
SET DATAENTRY FLAG

RE- ENABLE CH P O
RELI ES ON P ACTI VE

MOVE P RIGHT 1 BYTE
VRAPAROUND?

YES. DONE

PUT CHAR TO G FOR APNDNW

ANY CHARS FOUND YET?
APPEND TO ALPHA REG

AND THE ACTIVE PO NTER, WHICH | S Q HERE.

GOro ARCL20

(1263)

Rk b Sk b S I Rk I Sk b S o O S R IR kS b ok b o S R R

* THI'S ROUTI NE SETS THE | NTERNAL DI SPLAY FORVAT

Rk b Sk b S I Rk I Sk b S o O S R IR kS b ok b o S R R

855 1234 ARCL10 1314
856 1235 1540
857 1236 1670
858 1237 1530
859 1240 114
860 1241 1540
861 1242 1214
862 1243 1640
863 1244 410
864 1245 1
864 1246 0
*
* STFLGS - SET MSGFLG &
* ASSUMES CHI P 0 ENABLED
*
869 1247 STFLGS 1670
870 1250 1474
871 1251 1530
872 1252 1410
873 1253 510
874 1254 1630
875 1255 1374
876 1256 STFL10 1650
877 1257 1740
*
879 1260 REGALP 106
880 1261 1160
881 1262 1534
882 1263 ARCL20 240
883 1264 1724
884 1265 1724
885 1266 1524
886 1267 1457
887 1270 316
888 1271 130
889 1272 340
890 1273 634
891 1274 1322
892 1275 1
892 1276 1
* APNDNW CLOBBERS A, C,
894 1277 1643
* STATUS
899 1300 XSCI 1630
900 1301 1074
901 1302 1630
902 1303 1374
903 1304 1530
904 1305 1670
905 1306 74
906 1307 1730
907 1310 1614
908 1311 23
909 1312 1056
910 1313 S17? 1414
911 1314 33

912

1315

1056

C=ST

RCR 2
C=ST

RCR 13
ST=C
C=REGN 14
RCR 3
CST EX
?80=1
GONC  S17?
C=C+1
?S81=1
GONC  DSPDN

C=C+1

(1313)

(1317)

FEOONNNN

XXXXXXXX, FEOONNNN
FEOONNNN, FEOONNNN
FEOONNNNFEOO, NNNN
SAVE NNNNFEOO

GET STATUS

MOVE DSP TO POSI Tl ON
MOVE GRAD RAD TO STATUS
IS GRAD SET

NO THEN RAD

SET LOWBIT

RAD?

SET BIT TWD

172



913

1316

914 1317 DSPDN

915

1320

173

1056 C=C+1

674 RCR 11

1363 GOTO  STFL10 (1256)

Rk Ik ok b b S S I IRk Sk Sk b ok o Sk R R R Sk kS kSRR O I R

* XBEEP -

COCONUT BEEP

* SETS UP STATUS WTH A TONE NUMBER THEN CALLS TONE AS | F
* FROM KEYBOARD.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

921 XBEEP

922 1321 1 GOSUB TONEB

922 1322 0

923 1323 460 LDI LOAD A 5

924 1324 5 CON 5

925 1325 1 GOSUB TONEB

925 1326 0

926 1327 460 LDI LOAD A 8

927 1330 10 CON 8

928 1331 1 GOSUB TONEB

928 1332 0

929 ENTRY TONE7X

930 1333 TONE7X 460 LDI

931 1334 7 CON 7

932 1335 TONEB 1530 ST=C FALL | NTO TONE
R S I I b S b b S I R I kI kO S kS b S I R S S I I O

XTONE - EXECUTE 41-C TONE FUNCTI ON

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

USES :

TONEB -

TONE

ONE-DIA@ T (0-9) OPERAND FUNCTI ON, 0=LOW 9=HI GH. TONES ARE NOT
MUSI CAL NOTES. THE FREQUENCY DI FFERENCES ARE RATHER ARBI TRARY.

N WORD Tl MES/ CYCLE
9 3
8 4
7 5
6 6
5 8
4 10
3 12
2 14
1 16
0 18

INPUT: 1. ST[7:0]

THE DURATI ON OF EACH TONE | S EQUALLY .25 SECONDS
I F THE AUDI O ENABLE FLAG | S NOT SET, SILENT RETURN.

= OPERAND (0-9)

2. CH P 0O ENABLED

2.
3.
4

TONE7X -
SAME AS XTONE EXCEPT NO OPERAND | S REQUI RED.

CHP O

SPECI AL ENTRI ES:

A C, ST[7:0], F7:0], NOPT. + 1 SUB LEVEL

OUTPUT: 1. HEXMODE
FQ 7: 0]
A X = FFF

=0
ENABLED

GENERATES TONE 7

SAME AS XTONE EXCEPT THE OPERAND | S IN ([ 1: 0]

EE R R R R R R R R R R R R R R R I R I I R I R I R I R I I I I R

969 1336 XTONE 1670 C=RECN 14 I S BEEP ENABLED?



970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015

1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028

1337
1340
1341

PCKDUR

DELOCP

TONES

TONES

TONE7

1274 RCR
1730 CST EX
1414 ?S1=1
1640 RTN NC
1704 CLR ST
1330 FEXSB
1530 ST=C
116 C=0
460 LD

377 CON2
1730 CST EX

1240 SETDEC

436 A=

1330 FEXSB
676 A=A-1
1773 GONC
646 A=A-1
1733 GONC
1740 RTN

1330 FEXSB
646 A=A-1
1763 GONC
1740 RTN

1330 FEXSB

646 A=A-1
1753 GONC
1740 RTN
1330 FEXSB

0 NCP
0 NOP

15 15

TONE9 (1415)
S
TONES (1421)
S
TONE7 (1426)
S

S
x.1 (1410)
X

DELOOP (1406)
*.2 (1415)

*.3 (1421)

174

NO, NOT ENABLED
CLEAR FLAG QUT REG

SAVE FREQUENCY | NPUT I N ST
PUT ALL 1S IN ST

& GET COUNT BACK
PLACE COUNT FOR LOOX UP

SH FT FREQ INTOD AT 13

Pl CK .25 SECOND DURATI ON
CONSTANTS MJUST BE QDD

DURATI ON NOW I N A. X
TEST FOR TONE 7, 8,9

CGET FREQ CNTR
TURN ON TONE
FREQ COUNT

COUNT DOWN DURATI ON
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1029 1431 646 A=A-1 X
1030 1432 1743 GONC  *-4 (1426)
1031 1433 1740 RTN

Rk Ik Sk b ok bk R R IRk R O S kS Sk S I R IR kb b o b

*

THI S ROUTI NE SETS DEGREES, RADI ANS OR GRADS.

EZE IR R I R I I R R I R R R R I R I S I R S

F % ok kS F X ¥ Sk F X F %

1035 1434 XDEG 1 GOSUB DEGDO

1035 1435 0

1036 1436 XDE& 1630 C=ST

1037 1437 674 RCR 11

1038 1440 1 GOLONG ANN+14

1038 1441 2

1039 1442 XRAD 1 GOSUB DEGDO

1039 1443 0

1040 1444 1610 SO= 1

1041 1445 1713 GOTO XDEG&2 (1436)
1042 1446 XGRAD 1 GOSUB DEGDO

1042 1447 0

1043 1450 1410 Si1= 1

1044 1451 1653 GOTO XDE&X2 (1436)
1045 1452 DEGDO 1670 C=RECN 14

1046 1453 74 RCR 3

1047 1454 1530 ST=C

1048 1455 1604 SO= 0

1049 1456 1404 S1= 0

1050 1457 1740 RTN

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

FNDEND - FIND THE HI GH END OF RAM

ROUTI NE STARTS AT REG 0 STORI NG AND RETRI EVI NG

THE REG STERS ADDRESSED UNTI L THE RETRI EVED

VALUE DCES NOT MATCH THE STORED VALUE.

UPON RETURN, A[2:0] CONTAINS THE ADDRESS OF THE

FI RST NONEXI STENT REG STER

IF FLAG 8 I'S SET AND ENTRY | S AT CLEAR,

THE ROUTI NE ALSO CLEARS ALL DATA REGQ STERS.

NOTE: FNDEND RELI ES ON THE TESTED REQ STER BEI NG DI FFERENT FROM
WHAT YOU GET WHEN YOU READ A NONEXI STENT REG STER - PROBABLY AN
OK ASSUMPTI ON | F NONEXI STENT REG STERS G VE ALL ZERCS OR ALL ONES.

EE IR kR I R S I I R S I I R R I R R S R I R I

1064 1460 FNDEND 404 S8= 0 CLEAR CLEAR FLAG
1065 1461 116 C=0 ADDRESS CHI P ZERO
1066 1462 1160 DADD=C

1067 1463 CLR 1570 C=REGN 13 CET REG 0O

1068 1464 74 RCR 3

1069 1465 132 C=0 M MJST HAVE ZERCS I N TEST
1070 1466 CLEM 1160 DADD=C ADDRESS REG STER
1071 1467 256 AC EX SAVE ADR

1072 1470 70 C=DATA SAVE VALUE

1073 1471 356 BC EX

1074 1472 256 C=A DUP ADR

1074 1473 416

1075 1474 1360 DATA=C SEND ADR QUT

1076 1475 70 C=DATA BRING | T BACK

1077 1476 1556 ? A#C HAS | T CHANGED?

1078 1477 1540 RTN C YES SO RTN

1079 1500 356 BC EX PUT ORI G NAL VAL BACK
1080 1501 414 ?7S88=1 CLEAR REG STER?

1081 1502 23 GONC  OVRO (1504) NO

1082 1503 116 C=0

1083 1504 OVRO 1360 DATA=C PUT VAL BACK



1084
1085
1086

* | N THE ALPHA REG STER

1505
1506
1507

556
256

A=A+1
AC EX

1573 GOTO CLEM  (1466)

Rk Ik ok b o S Rk I R Rk S S S R Ik b b S b R

* TH'S ROUTI NE KILLS THE FI RST SI X CHARACTERS

176

I NC ADR
GET ADR

Rk Ik ok b ok b Rk I R Rk ko S S I R Ik o b b o b R

1091
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109

1510
1511
1512
1513
1514
1515
1516
1517
1520
1521
1522
1523
1524
1525
1526
1527
1530
1531
1532
1533

XASHF

I NSHFT
DONSHF

REGG

1

0
1524
53
1034
122
1360
1740
116
1360
324
1540
256
1160
70
1734
1734
1734
1734
1623

GOosuB

? PT=
GONC
PT=
Cc=0
DATA=C
RTN
Cc=0
DATA=C
? PT=
RTN C
AC EX
DADD=C
C=DATA
INC PT
INC PT
INC PT
INC PT
GOTO

FI ND#1
12
REGG (1520)

2
PQ

10

| NSHFT (1515)

FI ND FI RST CHARACTER
7 IN TH S REG

NO REGULAR 6 OR LESS
CLEAR TOP SI X AND DONE

CLEAR FI RST REG

DONE Sl X

ADDRESS NEXT REG
CLEAR REMAI NI NG CHARACTERS

Rk b Sk b S I Rk I Sk b S o O S R IR kS b ok b o S R R

* THI'S FUNCTI ON TAKES THE FI RST SI X NON- NULLS
* | N THE ALPHA REG STER AND STORES THEM

Rk b Sk b S I Rk I Sk b S o O S R IR kS b ok b o S R R

1134
1135
1136
1137

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

XASTO

DONSTO

REG

SHFLFT

1

0
1524
113
1074
1334
120
20
360
1160
360
1473
324
1707
256
1160

GOosuB

? PT=
GONC
RCR
PT=

LC

LC

NC EX
DADD=C
NC EX
GOTO

? PT=
GcoC
AC EX
DADD=C
C=DATA
INC PT
AC EX
I NC PT
I NC PT
RCR

? PT=
GONC
GOTO

FI ND#1

12
REG  (1550)
2

13

1

0

DONSHF ( 1516)
10
DONSTO (1541)

WPT

12
11

SHFLFT (1557)
DONSTO ( 1541)

ALL IN TH S REG?
NO
SHI FT RIGHT 2

SET ONE I N 13

AND CLEAR 12

GET DATA ADDRESS BACK

GET REGQ STER CONTENT BACK
ALL IN TH S REG

DONE

GET ADR OF NEXT REG

GET NEXT REG

COMBI NE TWO REG

SHI FT THE

I'S THE PO NTER I N PGSI TI ON?

EZE IR IR R Sk b R kR S I I R R R R I I R I R R kS I

* THI'S SUBROUTI NE FI NDS THE FI RST NON- NULL I N
* THE ALPHA REG STER

EZE IR IR R Sk I b R kR S I R R R R R I R S R R I O I



177

E Rk b Sk b Sk b R R Rk Ik Sk S S S R Rk b Sk b Sk b o O R

1143 1565 FI ND#1 460 LD LOAD ADDRESS

1144 1566 10 CON @ao

1145 1567 1160 DADD=C

1146 1570 256 CA EX PUT ADDRESS I N A

1147 1571 340 SEL Q SET Q AT 13 FOR TEST AND CLEARS
1148 1572 1334 PT= 13

1149 1573 240 SEL P SET P AT SI X TO CLEAR GARBAGE
1150 1574 534 PT= 6

1151 1575 70 C=DATA

1152 1576 122 C=0 PQ

1153 1577 34 PT= 3

1154 1600 THSI T? 656 A=A-1 DEC ADDRESS

1155 1601 1356 ? CH#O ANYTH NG I N TH S REG?

1156 1602 157 GOC FOUND1 (1617) |F YES THEN OUT

1157 1603 256 C=A OTHERW SE GET NEXT REG
1157 1604 416

1158 1605 1160 DADD=C

1159 1606 70 C=DATA

1160 1607 1724 DEC PT COUNT DOWN ON LOCP

1161 1610 1624 ? PT= O DONE YET

1162 1611 1673 GONC  THSIT? (1600)

1163 1612 1534 PT= 12

1164 1613 1362 ? C#O0 PQ | F 7 CHARACTERS I N LAST RTN
1165 1614 1540 RTN C

1166 1615 334 PT= 10 OTHERW SE DONE W TH 10
1167 1616 1740 RTN

1168 1617 FOUND1 1634 PT= 0

1169 1620 FNDPT 1724 DEC PT

1170 1621 1724 DEC PT

1171 1622 1362 ? C#O PQ

1172 1623 1753 GONC FNDPT (1620)

1173 1624 1740 RTN RTN W TH PO NTER AT FI RST BYTE

R IR Ik Sk Sk S b b S kS S bk S Sk R IR R kS S S IRk Sk kI S Sk S I
* THE SI ZE FUNCTI ON PLACES RO SUCH THAT COCONUT CONTAI NS
* THE CORRECT NUMBER OF REG STERS.
* THE NUMBER OF REQ STERS |'S DELI VERED I N HEX | N AX
* ENTRY SI ZSUB USES S9 TO TELL WHETHER TO GO TO PACKE OR RETURN
* |F THERE | SN T ENOUGH ROOM - S9=1 GOES TO PACKE, S9=0 RETURNS
* WTH S9=1 | F NOT SUCCESSFUL.
kkkkhkkhkhkhkkhkkkkhkkhhkhkhkhkhkkhkhkkhkhkhkhkhkikkkhkkhk khkhkhkkkkkhkkhk ) )ik kkkkkk ) kikikkkk*k*%
1182 1625 XSIZE 1110 S9= 1 EXIT VI A PACKE | F
1183 UNSUCCESSFUL
1184 ENTRY Sl ZSUB
1185 1626 246 AC EX X GET USER SPEC NUM OF REGS
1186 1627 SIZSUB 160 N=C N CONTAI NS THE NUMBER NEEDED
1187 1630 1 GOSUB MEMLFT CALCULATE THE MEM UNUSED
1187 1631 0
1188 1632 530 M:=C MEUNUSED REGH STERS
1189 1633 1 GOSUB FNDEND FIND THE END OF MVEM
1189 1634 0

R Rk b S b S Rk I ok ok b S R R R Sk S kS S S R R R b b

* MORE OR LESS REG STERS THAN WE HAVE NOW?

EZE IR R I R S R I R S I R R R R Rk I R R kR I R

1193 1635 116 C=0

1194 1636 1160 DADD=C

1195 1637 216 B=A MEM END I N B
1196 1640 1570 C=REGN 13

1197 1641 74 RCR 3

1198 1642 706 A=A-C X



1199
1200
1201

1643
1644
1645

260
706
177

C=N
A=A-C X
GOC  LARGER (1664)

178

C=REG STERS WE NEED
COw # 2 SH FT LEFT POSI Tl VE
USER WANTS MORE REG STERS

Rk b Sk b S R R Sk Sk o S I R S R R Rk Sk b kS R Rk Ik kb ok b o

* CODE BELOW SETS AX=CHAI N HEAD- WHERE WE STOP

*
*
*

1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221

1646
1647
1650
1651
1652
1653
1654
1655
1656
1657
1660
1661
1662
1663

AME- 1

DEC

BX=FROM ADDRESS- WHERE WE GET DATA
BMETO ADDRESS- WHERE WE PUT DATA

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

410
316
256
530

1116

74
346
674
356

1570
132

1172
256
303

S8= 1
C=B

AC EX
M=C
CA-C
RCR 3
BC EX X
RCR 11
BC EX
C=REGN 13
C=0 M
CCG1 M
AC EX

GOTO  STRTW (1713)

SET CLEAN UP FLAG 0O
CX=TO

SAVE SHI FT DI STANCE
CX=FROM

C=FRMXXXXXXXXTO
B=TOFRM
GET TEST ADDRESS

A=l NCTST

IR R Ok R S R R S O R R R R S R R I I R R I R O

* SETS UP AS FOR SMALLER EXCEPT WE STOP AT NOTHI NGNESS
* AND START AT CHAIN END USING 1 FOR AN | NCREMENT.

IR R Ok R S R R S O R R R R S R R I I R I R I R I

1226
1227
1228
1229
1230
1231
1232
1233
*
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244

1664
1665
1666
1667
1670
1671
1672
1673

1674
1675
1676
1677
1700
1701
1702
1703
1704
1705
1706

LARGER 630
1006

67

1114

1

3

1110

1740

LARG10 1570
1006
674

356

132

1072
256
530
1570
346
53

C=M

C=C+A X

GCC LARGLO (1674)
?59=1
GOLC PACKE
S9= 1

RTN

C=REGN 13
C=C+A X
RCR 11
BC EX
Cc=0 M
CC+t1 M
AC EX
M=C
C=REGN 13
BC EX X
GOTO  STRTW (1713)

CET UNUSED REG
ADD NEG SHI FT
MADE | T

EXIT MODE?

SAY DIDN' T MAKE | T
A=NEGSHFT C=FROM
C=TO

C=TXT B=TOXXX

C=I NCTST

SAVE NEG SHI FT

C=FROM
B=TOFRM

EZE IR R I Ik S I R R I R I R R R I R I R I O O

* THI'S ROUTI NE SHI FTS MEMORY ElI THER LEFT OR RI GHT
* ACCORDI NG TO THE I NPUTS IN A AND B

EZE IR R I R I I I R R S R I R R R I R I S R O O O

1249
1250
1251
1252
1253
1254
1255
1256
1257

1707

KPMWN 674
1032
356
1360
STRTW 356
256

414

63

1406

RCR 11

C=C+tA M

BC EX

DATA=C

BC EX

AC EX

?S8=1

GONC CHKTOP (1724)
? A<C X

C=TOFRM

INC TO

C=DATA B=TOFRM
DATA MOVED

A=l NCTST C=TOFRM
C=TOFRM A=I NCTST
SMALLER MOVE?

NO

IS FRWTST



1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278

1720 63
1721 B=0 256
1722 56
1723 143
1724 CHKTOP 1546
1725 1743
1726 GETREG 256
1727 1160
1730 372
1731 674
1732 1032
1733 74
1734 346
1735 70
1736 356
1737 DOTO 74
1740 1160
1741 1546
1742 1457
1743 356
1744 1360

GONC  GETREG (1726)
AC EX

B=0

GOro DOTO  (1737)
? AHC X

GONC B=0 (1721)
AC EX

DADD=C

BC EX M

RCR 11

C=C+tA M

RCR 3

BC EX X

C=DATA

BC EX

RCR 3

DADD=C

? AHC X

GOC KPMWN (1707)
BC EX

DATA=C

I F NO CONTI NUE
GET 0 FOR TO

ZERCS AFTER MEM END

A=l NCTST C=TOFROM
DADD=FROM

SAVE TO PART

I NC DEC FROM

A=l NCTST B=TOFROM

C=FRMXX. . . XXO0TO
DADD=TO

DONE | F TO=TST

NO

CLEAR LAST REG STER

Rk b Sk b S I Rk I Sk b S o O S R IR kS b ok b o S R R

FI X PO NTERS AFTER MOVE.

EE IR kR I R S I I R S I I R R I R R S R R I

*

R I R

1282 1745 630 C=M

1283 1746 356 CB EX

1284 1747 1 GOSUB GETPC
1284 1750 0

1285 1751 314 ?S10=1

1286 1752 27 GOC  NOTRAM (1754)
1287 1753 446 A=A+B X
1288 1754 NOTRAM 156 AB EX

1289 1755 1570 C=REGN 13
1290 1756 1006 C=C+A X
1291 1757 74 RCR 3
1292 1760 1006 C=C+A X
1293 1761 474 RCR 8
1294 1762 1006 C=C+A X
1295 1763 74 RCR 3
1296 1764 1550 REGN=C 13
1297 1765 156 AB EX

1298 1766 1104 S9= 0
1299 1767 1 GOLONG DCRT10
1299 1770 2

1300 ENTRY SETSST
SETSST - SET SINGLE STEP BI T

REQUI RES CHI P 0 ENABLED ON | NPUT
DESTROYS C

1306 1771 SETSST 1670 C=REGN 14
1307 1772 1530 ST=C

1308 1773 110 S4= 1
1309 1774 1630 C=ST

1310 1775 1650 REGN=C 14
1311 1776 1740 RTN

1313 UNLI ST

ERRCRS : 0

GET MOVE DI STANCE
SAVE
ENABLE CHIP O

ROM RAM?

SHI FT PC
B=PC FOR CLRSB2

BRI NG PC BACK TO A[ 3: 0]

SET SST BIT

179



SYMBOL TABLE

ADDI T
ARCL10
ARCL20
B=0
CHK#S
CHK#S1
CHK#S2
CHKAD4
CHKADR
CHKTOP
CKAD10
CKAD2
CKAD3
CKAD3J
CKADA
CLEM
CLR
CLRNXT
COMBI N
DEGDO
DELOCP
DONSHF
DONSTO
DCOSKP
DOTO
DSPDN
ELMFRC
ERRAD
FCNTBL
FI ND#1
FLGANN
FNDEND
FNDPT
FOUNDL1
FSTI'N
GETLIN
GETREG
| NSHFT
KPMWWN
LARGLO
LARGER
LCAD3
MRSHFT
NFRPRL
NOFRAC
NOSKP
NCSKPO
NOTRAM
OVFL10
OVFL15
OVFL20
OVFL30
OVFL40
OVFL50
OVRO

727
724
1234
1263
1721
330

725
721
1267
1277
1725

714

1174

1551

1055 1017 1004 1000 766
1100 1067 1043 1040 1032

180
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Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



OVRDEC
P6RTN
PCKDUR
RDNSUB
REG
REGALP

RTJ10
RTJLBL
R*SUB
S1?
SEPA
SEPXY
SETSST
SHFLFT
SI ZSuUB

SKPI T
SST?
STFL10
STFLGS
STRTW
SUMCHK
SUMCK2
THSI T?
TONE7
TONE7X
TONE8
TONES9
TONEB
TSTEXP
TSTVAP
XARCL
XASHF
XASTO
XBEEP

XCLSI G
XDEG
XDEG2
XDSE
XFS?
XGRAD
Xl SG
XRAD
XRDN
XRA
XSCl
XSF
XSGREG
XSl| ZE
XSTYON
XTONE
XX#0?
XX#HY?
XX<0
XX<0?
XX<=07?
XX<=0A
XX<=Y?

656
1160
1374

351
1550
1260
1520

312

311

355
1313

675

322
1771
1557
1627
1056
1111
1070
1256
1247
1713
1147
1151
1600
1426
1333
1421
1415
1335

713

241
1226
1510
1534
1321
1115

260
1434
1436

637
1105
1446

640
1442

275

345
1300
1112
1131
1625

1336
1021
1051

774

772
1015
1011
1001

654

1537
1231
1513

315

1311
671
1563
1111 1030 777 767 764

1060
1320

1706 1663
1611
1405

1403
1401

710

1451 1445

1020
773

181



757
1006
1024

761

770
1054
1027

41

1005

756
1023
1010

182



ENTRY TABLE
CHK#S 330
CHK#S1 324
CHK#S2 331
CHKAD4 1206
CHKADR 1156
CLR 1463
DEGDO 1452
DOSKP 1061
ERRAD 342
FCNTBL 0
FI ND#1 1565
FLGANN 1121
FNDEND 1460
FSTI N 302
GETLIN 31
LCAD3 372
NOSKP 1031
OVFL10 51
P6RTN 1160
PCKDUR 1374
RDNSUB 351
RTJLBL 311
R*SUB 355
SEPXY 322
SETSST 1771
SIZSUB 1627
SKP 1056
STFLGS 1247
SUMCHK 1147
SUMCK2 1151
TONE7 1426
TONE7X 1333
TONEB 1335
TSTMAP 241
XARCL 1226
XASHF 1510
XASTO 1534
XBEEP 1321
XCF 1115
XCLSIG 260
XDEG 1434
XDSE 637
XFS? 1105
XCRAD 1446
XI' SG 640
XRAD 1442
XRDN 275
XR? 345
XS 1300
XSF 1112
XSGREG 1131
XSl ZE 1625
XSTYON 21
XTONE 1336
XX#0? 1021

1051

183



XX<07?
XX<=07?
XX<=0A
XX<=Y?
XX<Y?
XX=07?
XX=Y?
XX>07?
XX>Y?
Y- X

772
1015
1011
1001

757
1006
1024

761

770

41
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EXTERNAL REFERENCES

*

(*)
(10) AX
+

DCRT10

102
127
100
101
137
157
103
141
135
45
46
217
1232
1233
35
1440
1441
1124
1125
213
214
1275
1276
233
1245
1246
210
134
17
232
136
176
36
206
7

0
251
325
326
124
207
177

1221
132

1767
1770

1434

731
732

641 1012
642 1013

1442 1446
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1435

13
227
300
236
203

1216
1217
342
343
125
130
142
255
253
1510
1511
234
1633
1634
151
254
252
1061
1062
202
320

154
111
112
155
150
226
166
317
120
145
126
174
1630
1631
113

1044
1045
344
1103
1046
347
350
244
245
215
140
116

1670
1671

1443 1447

1534
1535

1747
1750

1101
1102

1047
1050
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STO+
STO
ST
STOP
SUMCHK
SUMCHK
SUMCK2
SUMCK2
TAN
TBI TVA
TBlI TMA
TONE
TONEB

1156
1157
1360
1361
114
115
162
216
211
1065
1066
153
117

201
220
165
275
276
156
205
164
345
346

750
107

223
225
204
260
261
1132
1133
133
241
242
237
1321

351 353
352 354
1325 1331
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TONEB
VI EW
X#07?
X#Y?
X<07?
X<=07?
X<=Y?
xX<>
X<>Y
X<Y?
X=07?
xX=Y?
xX>07?
xX>Y?
XEQ
XGA ND
xXn2
Y- X
Y- X
YAX

1322
230
143
171
146
173
106
316
161
104
147
170
144
105
340
256
121
757
760
123

1326 1332

770 1001
771 1002

End of VASM assenbly

VASM ROM ASSEMBLY REV. 6/81A

CPTIONS: L C S

2

FILE CN6B

Rk Ik Sk b ok bk R R IRk R O S kS Sk S I R IR b b b

* NUT MATH ROM 1

* HP41C MAI NFRAME M CROCCDE ADDRESSES @4000- 15777

*
*

Rk Ik Sk b ok bk R R IRk R O S kS Sk S I R IR b b b

EE R R R I R I R I I R I R I I R

COMMON MATH ENTRI ES
I F NUMBER I S 2-10,

*

L T I T

THEN FORM | S:
A HAS 10-DIG T FORM
C HAS 10-DIA T FORM

I F NUMBER IS 1-10,

THEN FORM | S:
A HAS SI GN AND EXP
B HAS 13-DIG T MANTI SSA
C HAS 10-DIG T FORM

* k% %
* k% %
* % %
* k% %
* k% %
* % %
* k% %
* k% %
* % %
* k% %
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189

* | F NUMBER | S 2-13, b
* THEN FORM | S: %
* A AND B AS I N 1-10 bl
* M HAS SI GN AND EXP b
* C HAS 13-DIG T MANTI SSA %
* * k%
* ON EXIT, C HAS 10-DI G T FORM b
* A AND B HAVE 13-DIi G T FORM %
* * k%
R R I kS b S Sk S S R Rk S Sk S Sk kS kS I kS O I

28 ENTRY AD2- 10

29 ENTRY ADL- 10

30 ENTRY AD2-13

31 ENTRY MP2- 10

32 ENTRY MPL-10

33 ENTRY MP2-13

34 ENTRY MPY150

35 ENTRY DV2- 10

36 ENTRY DV1-10

37 ENTRY DV2-13

38 ENTRY 1/ X10

39 ENTRY 1/ X13

40 ENTRY X/ Y13

41 ENTRY DI V120

42 ENTRY DI V110

43 ENTRY DI V15

44 ENTRY  ADDONE

45 ENTRY SUBONE

46 ENTRY SQRLO

47 ENTRY SQRL3

48 ENTRY ERRO

49 ENTRY NRMLO

50 ENTRY NRML1

51 ENTRY NRML2

52 ENTRY NRML3

53 ENTRY LNLO

54 ENTRY LNCLO*

55 ENTRY ~ XLN1+X

56 ENTRY ~ XYAX

57 ENTRY SHF10

58 ENTRY SHF40

59 0 ADDONE 116 C=0 W

60 1 33 GOTO SUBONL (  4)

61 2 SUBONE 116 C=0 W

62 3 1276 C=-G-1 S

63 4 SUBONL 1534 PT= 12

64 5 120 LC 1

65 6 33 GOTO  ADL-10 ( 11)

66 7 AD2-10 56 B=0 W

67 10 172 AB EX M

68 11 ADL-10 730 MC EX THESE 2 STATES COULD

69 12 630 C=M BE JUST " M:=C'

70 13 106 C=0 X

71 14 AD2-13 76 B=0 S

72 15 136 C=0 S

73 16 730 MC EX

74 17 1434 PT= 1

75 20 ADDLO 1724 DEC PT

76 21 566 A=A+l XS

77 22 1066 C=C+1 XS



78
79
80
81
82
83
84
85
86
87
88
89
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

ADD30
ADD90

ADD45

ADD55

ADD65

ADD40

ADD50

ADDG0

MP2- 10

1524
1743
356
1356
553
730
156
1356
513
1446
207
730
156
1446
1737
256
730
1416
43
730
256
53
730
256
730
156
636
1536
133
1216
436
1446

730
1374
730
156
646
156
1446
113
546
1716
276
436
1724
1324
1703
116
256
630
356
456
1166
1166
1166

313
56
172

2 PT=

BC EX
? CHO

MC EX
AB EX
? CHO

? A<B

MC EX
AB EX
? A<B

AC EX
MC EX
? A<C

MC EX
AC EX

MC EX
AC EX

AB EX
A=A-B
? A#O

12
ADD10

ADDG0

ADDG65

MPY150

(

(

(

(

20)

104)

104)
55)

34)

51)

55)

72)

72)

104)

72)

145)

190

NOVAS
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reci pient agrees NOT to contact nmanufacturer



138
139
140
141
142
143
144
145
146
147
148
149
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

117
120
121

123
124

126
127
130
131
132
133
134
135
136
137
140
141
142
143
144
145
146
147

151
152
153
154
155

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

MP1-10

MP2- 13

MPY110

MPY120

MPY130

MPY140

MPY150

MPY160

SHF40
SHF10

NRMLO
NRML1
NRML2

NRVBO

NRM40
NRM2O

NRML3
SHF20

730
630
106
76
136
730
1006
1136
23
1236
16
730
1334
1734
1616

456
1142
1763
1524
1713

CM

Y110

SHZOX VOX

[
w

ysgs
<
&

MPY130

nE ZTETOIYXX

>

NRVBO
w

NRML1
NRMLO

WPT
SHF20

(

(

(
(

131)

140)

137)
134)

154)

206)

202)
202)

173)
161)
160)

206)

***ROUND, SHI FT AND NORMALI ZE
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198
199
200
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
235
236
237
238
239
240
241
242
243
244
245
246
247
247
248
249
250
251
252
253
253
254
255

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
265
266
267
270
271
272
273
274
275
276
277
300
301
302
303
304
305
306

1/ X10

1/ X13

X/ Y13

Dv2-10
DV1-10

Dv2- 13

Dl V100

Dl V110

Dl V15

Dl V120

Dl V130
Dl V140

56
372
256
116
730
116

1534
120
356
256
730
256

63

56
172
730
630
106

76

1372
443
730

1106

1136

23

1236
730
136
256
156

1456

53

730
1756
1146

730
1534

116

23

1042
616

1763
456

1756

1724

1324

1723
256
630

=0
C EX
AC EX

BC EX

M
GOLONG

B=0

BC EX
AC EX
? A#O
GONC
GOLONG

B=0
C=B

£2Psz =Pz £=2=2:=
N
-
w

%me
8

V110

gsSssn 0wgnX

V120

=5 X=

DI V140
PT

=

Dl V130

13
Dl V140
w

NRMLO

W
M

W

S
SQR20
ERRDE

S
w

(

235)

303)

245)

257)

263)

262)

263)

305)

*** SQUARE ROOT

***ERROR EXIT
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256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
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

307
310
311
312
313
314
315
316
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
377
400

SQR30

SQR50

SQR60
SQR70

SQR100

XFT120

XFT100

XFT110

XFT130

156
756
756
1016
356
132
416
756
746
23
1272
516
1634
1502

1656

1334
1716

AB EX
C=C+C
C=C+C
C=A+C
BC EX
C=0

=C

C=C+C
C=C+C

c=-C1
A=A+C
PT=

2 A#O

B SR
A SR
C=0
AB EX
PT=
LC
C SR

C=C+1
A=A-C

A=A+C
A SL
? PT=
GCLC

DEC PT
C SR

ENTRY
A=A-1

[CO] 0]
? CH#HO

? CHO
=C

PT=
A SL
A SR
PT=
2 AHO

A=A+1
LEGAL
? A<C

CC+1
RTN
C=0
CC+1
C SR
C=C+1

%xééiééééé

o

sEEgEgyoss
3

SSR=IJR=
ER:

Z O

RML2

XFT110
ERRO
S

ERRO
XS
ERRO

322)

327)

347)

336)

337)
361)
303)
303)
303)

351)

375)
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315 401
316 402
317 403
318 404
319 405
320 406
321 407
322 410
323 411
324 412
325 413
326 414
327 415
328 416
329 417
330 420
331 421
332 422
333 423
334 424
335 425
336 426
337 427
338 430
339 431
340 432
341 433
342 434
343 435
344 436
345 437

*
*
*
*
*
*
*
*
*
*
*

357

358

359

360

361

362 440
363 441
364 442
365 443
366 444
367 445
368 446
369 447
370 450
371 451
372 452
373 453
374 454

XFT140

XFT150

XFT160
XFT170

XFT180
XFT190

356
1302
33
1652
1046
16
702
43
1756
456
1773
736
63
1612
556
1046
456
1773
152
1142
1553
1176
1533
1756
206
132
136
452
516
272
1740

BC EX
? B#0
GONC
B SR
Cc=C+1
=0

A=A-C
GONC
A SL

A=A+B
GONC
A=A-C
GONC
A SR
A=A+1
Cc=C+1
A=A+B
GONC
AB EX
c=C1
GONC
c=C1
GONC
A SL

B=A

Cc=0

C=0

A=A+B
A=A+C
AC EX
RTN

A AND B ALONE

w

XFT160
S
XFT190

M

LEAVI NG A AND B ALONE

406)

414)

412)
423)

421)

402)
402)

EE R R I R I I I R I I I I R I R I I I

MATH SCRATCH ROUTI NES

STSCR STORES S AND 13-DI G T MANTI SSA | N
REGN 9 AND EXP | N REGN 10, LEAVI NG
RCSCR RECALLS MATH SCRATCH | NTO C AND M

EXSCR EXCHANGES A AND B WTH THE MATH

SCRATCH REG STERS, DESTROYI NG C

STSCR*
STSCR

STSCR1
EXSCR

116
1160
236
316
1150
1270
246
406
1250
1740
176
1170
356

ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
C=0

DADD=C

B=A
C=B

STSCR
RCSCR
EXSCR
RCSCR*
STSCR*
w

S
w

REGN=C 9

C=REGN 10
AC EX X
A=C X
REGN=C 10
RTN

AB EX S
C=REGN 9
BC EX W

EE IR kR I R S I I R S I I R R R R S R R I

F % ok 3k Sk X X F F *
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195

375 455 1150 REGN=C 9

376 456 1270 C=REGN 10

377 457 246 AC EX X

378 460 176 AB EX S

379 461 1673 GOTO  STSCR1 ( 450)

380 462 RCSCR* 116 C=0

381 463 1160 DADD=C

382 464 RCSCR 1170 C=REGN 9

383 465 376 BC EX S

384 466 730 MC EX

385 467 1270 C=REGN 10

386 470 336 C=B S

387 471 730 CM EX

388 472 1740 RTN

389 ENTRY | NTFRC

390 ENTRY SI NFR

391 ENTRY SI NFRA

392 ENTRY MOD10

393 ENTRY DIOR

394 ENTRY RTCD

395 ENTRY LD90

396 ENTRY PI/2

397 ENTRY TRC10
R S I I I b Sk Sk b S I O b S R R R kO S b
* I F S5=1, THEN ROUTI NE | NTFRC FI NDS | NT *
* I F S5=0, | NTFRC FI NDS FRACTI ONAL PART *
R S I I I b Sk Sk b S I O b S R R R kO S b

402 473 | NTFRC 1 GOSUB SINFR

402 474 0

403 475 214 ?S5=1

404 476 1 GOLNC SHF10

404 477 2

405 500 630 C=M

* NEXT TWO STATES ARE A HOLDOVER FROM A VERSI ON OF | NTFRC WH CH
* WORKED FOR 13-DI G T ARI THVETI C. NOT' NECESSARY HERE.

408 501 1624 ? PT= 0
409 502 37 GOC  INT30 ( 505)
410 503 1724 DEC PT

411 504 112 C=0  WPT

412 505 | NT30 1 GOLONG NRML2

412 506 2

413 507 SINFR 56 B=0 W

414 510 372 BC EX M

415 511 256 AC EX W

416 512 SINFRA 1334 PT= 13

417 513 316 C=B W

418 514 730 CM EX

419 515 156 AB EX W

420 516 316 C=B W

421 517 1366 ? C#O XS

422 520 1540 RTN C

423 521 1046 C=C+1 X

424 522 SINFRL 1346 ? CHO X

425 523 73 GONC  SINFR2 ( 532)
426 524 1146 C=C-1 X

427 525 1756 A SL W

428 526 36 A0 S

429 527 1724 DEC PT

430 530 1516 ? A#0 W

431 531 1717 GCC SINFRL ( 522)



432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460

532
533
534
535
536
537
540
541
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

SINFR2 1146
1740
MOD10 566
1372
73
1066
1576
23
110
MOD1
1106
43
MOD5 666
256
223
MOD2 56
360
276
360
36
6
372
MOD3 616
1773
456
1756
1146
1733
1616
260

DTOR 16

RTOD 41

NFRPOFRPOFROFRPRONFROROR

CA-C X

A=A-1
AC EX
[cojle
=0
CN EX
AC EX
CN EX
A=0
=0
BC EX
A=A-B

A=A+B
A SL
CCG1

ngééééixm » Eééé

A SR
C=N
GSBLGX

()]
L
T
=
o

?54=1

RTN NC

? CHO M

RTN NC

=C w
C=REGN 3
GOLONG AD2- 10

=0
GOosuB PRI/ 2

BC EX W

C=N

GSBLNG MP1-10
GOSuB  LD9O
GOLONG Dv1-10

A=C
GOosuB  LDOO

GSBLNG MP2-10
GOosuB PRI/ 2
GOLONG Dvz2-13

545)

543)

550)

571)

557)

557)
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* k% %

* k% %

482
483
484
485
486
487
488
489
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512

EZE IR R R I R S O I R R I R O R Ok I R R R

625 LD90 116
626 1534
627 1046
630 1120
631 1740
632 PI/2 116
633 730
634 1
635 0
636 756
637 1716
640 1740
641 TRC10 1534
642 116
643 720
644 1020
645 520
646 320
647 1120
650 1020
651 120
652 620
653 320
654 320
655 1120
656 720
657 520
660 1534
661 1740

IF TO H MMSS, THEN S5=1
I F TO H DDDD, THEN S5=0

EZE IR R R I R S O I R R I R O R Ok I R R R

517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540

662 XTOHRS 1372
663 1640
664 416
665 216
666 1046
667 1046
670 406
671 1534
672 506
673 107
674 HVB110 1724
675 1624
676 33
677 HVM5120 316
700 1740
701 HVB130 1146
702 1723
703 HVB140 116
704 332
705 214
706 223
707 1734
710 1324
711 43

Cc=0 W

PT= 12
CcC=C+1 X

LC 9

RTN

C=0 W

CM EX

GOSUB TRC10
CcC=C+C W

C SR W

RTN

PT= 12

Cc=0 W

LC 7

LC 8

LC 5

LC 3

LC 9

LC 8

LC 1

LC 6

LC 3

LC 3

LC 9

LC 7

LC 5

PT= 12

RTN

ENTRY XTOHRS
ENTRY HVBMP
ENTRY HVSDV
? C#HO M

RTN NC

A=C W

B=A W
C=C+1 X
CcC=C+1 X

A=C X

PT= 12
A=A+C X

GoC HVS140
DEC PT

? PT= 0
GONC HVS130
C=B W

RTN

cC=C1 X
GONC HVS110
C=0 W

C=B M
?S5=1

GONC HRS100
I NC PT

? PT= 13
GONC HVS150

703)

701)

674)

730)

715)
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541
541
542
543

544
545

547
548
548
549
550
551
551
552
553
553
554
555
556
557
558
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594

HVS150

HV5160

HV5170
HRS100

HRS120

HVSDV
HVEMP

HVEM20

53
1734

1724
1724

416
316

1734
1324

1734

1756
516
356

1623

1712

1012
412

1712
752
752

1112
214

63
16
406

1016
106

1740
512

1712

1352

1757

1740

GOosuB

[cojle
I NC PT
GOosuB

DEC PT
DEC PT
LEGAL
GOosuB

=C
C=B
GOLONG

GOosuUB

INC PT
? PT=

I NC PT
GOosuUB

A SL
A=A+C
BC EX
GOoTO
C SR
C=A+C
=C
C SR
C=C+C
C=C+C

ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY

HVEMP

HVB160 ( 721)

HVEMP

HVEMP

w
w
MPY150

wW
HVSDV

13
HRS120

HVSDV

EXP710
LN560
PMUL
LNSUB
LNSUB-
LNC20
LNAP
EXP10
EXP13
10TOX
LNC10
EXP500
EXP400

737)

726)

763)

763)
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595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
632
633
634
635
635
636
637
637
638
639
640
641
642
643
644
645
646
647
648
649
650

LNSUB-
LNSUB

LNSUB1

LNSuUB2

EXP10

EXP13

EXP110

EXP130

EXP400

EXP200

EXP120

EXP210
EXP220

1276
156
216
730
630

1616

1516

630
416
1740
1046
1713
1534
542
156

56
372
256

1536

156
316

1656
1463
1072
616
1763
456
1756
1146
123

ENTRY
C-C1
AB EX

MC EX
CM

A SR
? A#O

M
=C

CC+1

A=A+1
AB EX
GOLONG

B=0
BC EX
AC EX

? A#O
S3=

A=0
AB EX
C=B
C=C+C

DEC PT
2 PT=
GoLC

CC+1
GONC
GSBLNG

Q010
GOosuB

PT=

Goro
AB EX
A=A+1
B SR
QOoro
C=C+1
A=A-B
GONC
A=A+B
A SL

CC1
GONC

EXP720

LNSUB2 (1003)

LNSUBL ( 775)

P110 (1021)

X
)
N
o
O

(1044)

WEPXESEIN-PQVess

m
X
0
[y
N
o

(1050)

[
w

5
EXP500

X
EXP130 (1033)
LNC20

EXP420 (1127)
LNC10

6
EXP220 (1055)
W
X
W
EXP110 (1021)
M

W
EXP210 (1054)
W

W
X
EXP230 (1074)

* %% EXP( X)
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651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
678
679
680
681
682
683
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
698
699
700
701
702
703
704
705
706
707

1063
1064
1065
1066
1067
1070
1071
1072
1073
1074
1075
1076
1077
1100
1101
1102
1103
1104
1105
1106
1107
1110
1111
1112
1113
1114
1115
1116
1117
1120
1121
1122
1123
1124
1125
1126
1127
1130
1131
1132
1133
1134
1135
1136
1137
1140
1141
1142
1143
1144
1145
1146
1147
1150
1151
1152
1153
1154
1155
1156

EXP240
EXP230

EXP300

EXP700
EXP710

EXP720

EXP730

EXP410
EXP420

EXP430

EXP500
EXP510

EXP570

EXP550

EXP560

1756
1146
1724
356
1013
356
114
53

256
156
1334
620
234
1372
633
1734
1342

PT=
2 CHO

CCG1
? CHO

C=C+1
PT=
GOTO
AC EX
A SL
AC EX

BC EX

BC EX
?54=1

GOosuB

AC EX
AB EX
PT=
LC
PT=
? CHO

I NC PT
? C#O

EXP720

SUBONE

EXP730
S

S
NRML3

PT
W
EXP410
W

6
EXP510
W

X

EXP400

EXP570
LNAP

M
EXP600
PT

(1072)

(1101)

(1137)

(1055)

(1112)

(1120)

(1124)

(1126)

(1142)

(1041)

(1150)

(1237)
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708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749

751
752
753
754
754
755
756
757
758
759
760
761
761
762
763
764

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
1242
1243
1244
1245
1246
1247
1250
1251

63
1142
216
730
630
203
EXP520 1046
1616
1176
1633
1716
1716

EXP540 1656
EXP530 1176

1453
LNAP 730
630

216

356

756

756

1016

156

LNAPL 1716
1356

47

630

256

1740

LNAP2 546
1713

1216

730

1046

1

2

EXP60O0 156
132

136

416

14

33

1

0

EXP740 114
37

1

GONC
CCG1
=A

CM

[cojle
CC+1
A SR
CCG1

C SR
C SR
C SR
A=A+1
AB EX
=C
?83=1
GSUBCX

&Ooro
B SR
CcC=C1
GONC
A=A+B
A=A+1
C=M
GOTO
MC EX
C=M
=A
BC EX
C=C+C
C=C+C
C=A+C
AB EX
C SR
? C#O
GoC
C=M
AC EX
RTN
A=A+1
GONC
C=-C
MC EX
C=C+1
LEGAL
GOLONG

AB EX
C=0
C=0
A=C
?83=1
GONC
GSBLNG

?54=1
GoC
GSBLNG

EXP520 (1165)
PT
W

EXP530 (1204)
X
w

S
EXP550 (1153)

1/ X13
EXP710 (1114)
W

S
EXP540 (1203)

=

EXP560 (1156)

D222

NAP2 (1230)

NAPL (1222)

X sCX =

Dl V110

w
M
S
wW

EXP740 (1247)
LNSUB-

EXP750 (1253)
ADDONE
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789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822

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
1334
1335
1336
1337
1340
1341
1342
1343
1344
1345

EXP750

LNC10*
LNC10

LNC20

LNC30

LNCEND

LNC40

0

1

2
356
1534
220
320
20
220
520
1020
520
20
1120
220
1120
1120
420
413
116
1524
227
1172
420
1072
324
347
1124
477
424
617
1224
717
524
777
1634
320
534
153
620
1120
320
120
420
720
120
1020
20
520
620
1534
356
1740
0
320
120
20
120
720
1120

GOLONG EXP720

POONOOUIOUINOWN

LNCEND ( 1335)
W
12
LNC30  (1321)
M

4

M

10

LNC40  (1340)
9

LNC50  ( 1355)
8

LNC60  (1371)
L

LNC70 (1403)
6

LNC8O (1413)
0

3

6
LNCEND ( 1335)

EI;‘JCD(HOCDI—‘\I#I—‘OO@CD

O~NFR,POPFrPW

PRESERVE ENTRY PO NT ADDRESSES
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823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
869
870
871
871
872
873
874
875
876
877
878
879
880

1355 LNC50

1371 LNGC60

1403 LNC70

1413 LNC80

1421 Xy*X

1440
1441 ERRO*

1020
20
420
320
320
634
1613
434
320
320
20
1020
520
320
120
620
1020
334
1453
534
320
320
320
20
1020
320
520
1134
1333

1
NCEND ( 1335)

0
NCEND ( 1335)

NCEND ( 1335)

NCEND ( 1335)

—
O
~NWWWNITORPWWWWAITrOUIWOOWWWOIrRPOOORPWUIOOWWOrRPRWWA~OO®

GOTO  LNCEND (1335)
W

BC EX M

AC EX W

GOSUB  STSCR

GOSUB  CHK#S

=C w

GONC  YX13  (1463)

AC EX M
?2 CHO XS

GONC  YX11  (1446)
GOLONG ERRO
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880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
905
906
907
908
909
910
911
912
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937

YX12

YX11

YX13
YXTEN

YX31

LN10O

LN13

LN140

LN310
LN300

1346
1753
1146
1756
1532
1737
1346
117
276
436
776
776
1036
1376

1210

132
1534
612
1142
1042
216
730

? CHO

CGCG1
A SL
? A#O

? CHO

AC EX
A=C

C=C+C
C=C+C
C=A+C
? CH#O

S7=
C=REGN

BC EX

? CHO

AC EX

C EX
=C
? CHO

A=A+C

C-C1
S3=

C=0
C=0
PT=
A=A-B
C=C1
C=C+1

MC EX

pzgoosss
S

S

XXX X
R
N
o

N

=
N
o

Znsr X

(1441)

(1443)
(1463)

(1463)

(1510)

(1441)

(1441)

(1441)
(1441)

(1540)
(1525)
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938
939
940
941
942
943
944
945
945
946
947
948
949
950
951
952
952
953
954
954
955
956
957
958
959
960
961
962
963
964
965
966
967
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993

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
1570
1571
1572
1573
1574
1575
1576
1577
1600
1601
1602
1603
1604
1605
1606
1607
1610
1611
1612
1613
1614
1615
1616
1617
1620
1621
1622
1623
1624
1625
1626
1627
1630
1631

LN220

LN200

LN210

LN1+X2

XLN1+X

LN1+X6

LN1+X3

LN1+X8

LN1+X7

LN320
LN330

630
613
1534
316
1142
256
1516
1

2
1502
47
1146
1756
1743
730
1

0
213
1

0
1263
56
372
416
256
416
1046
746
1663
1536
127
256
1

0
1534
116
246
416
156
73
10
1713
524
767
1724
1076
1046
1733
1163
1616
1176
1763
630
456
676
1063
1076
156
1756
1724

PT=
C=B

c=C1
AC EX
2 AHO

? A#O

CC1
A SL

MC EX
GOosuB

&OT0
GOosuB

[cojle
=0
BC EX
=C
AC EX
=C
C=C+1
C=C+C

? A#O

AC EX
GOsuB

PT=
C=0
AC EX
=C
AB EX

S3=
GOoTO
? PT=

DEC PT
CC+1
CC+1

&Or0
A SR
CCG1

Cc=M
A=A+B
A=A-1

C=C+1
AB EX
A SL
DEC PT

LN330
12

PT

LN560
PT

LN210
LN200
DI V15
LNL+X6

LN13

XXzz2=£s

LN1+X2

)

LN1+X3
w
LNSUB

12

w

X

w

W
LN1+X7
1
LN1+X6
6
LN410

S

X
LN1+X8
LN300
wW

S
LN320

w

S
LN310
S

w

wW

(1620)

(1554)

(1547)

(1600)

(1510)

(1560)
(1606)

(1614)
(1600)
(1707)

(1610)
(1534)

(1617)

(1533)
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994

995

996

997

998

999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1010
1011
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1047
1048

LN460
LN430
LN431

LN500

LN570
LN520

LN410
LN540
LN530

LN550

LN560

2 PT=
AC EX

A SL
A SL
A SL
AC EX
PT=

c=-C
? BHO

PT=
A SR

GOSUB
GOSUB
? CHO
? PT=

=0
PT=

A=A+B
A SR
GOsuB

?83=1

AB EX
A=A-B
AB EX
A=A+B
AB EX
PT=

GOoSUB

? CHO
A SR
GOTO
BC EX
GoTO
A SR
2 AHO
c=C1
c=0
2S3=1
C-C1
GOSUB

?S1=1

XX ~O — o
z 2333333
S S

EE
o

M
LN530
LN460

Cssgos
&
2

yessssss
= 5
o

I_I_I_Z
<Z2%%%%
g S 8 @

—rwmnr
& &
8

0w 0x
&
(2]
o

SHF10

(1534)

(1742)

(1713)
(1650)

(1700)

(1713)
(1701)
(1743)
(1716)
(1711)

(1723)
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1049 1726
1050 1727
1050 1730
1051 1731
1051 1732
1052 1733
1053 1734
1054 1735
1054 1736
1055 1737
1056 1740
1057 1741
1058 1742
1059 1743
1059 1744
1060 1745
1061 1746
1062 1747
1063 1750
1064 1751
1065 1752
1066 1753
1067 1754
1068 1755
1069 1756
1070 1757
1071 1760
1072 1761
1073 1762
1074 1763
1074 1764
1075 1765
1076 1766
1076 1767
1077 1770
1078 1771
1078 1772
1079 1773
1080 1774
1080 1775
1081 1776
1082

1083
ERRORS :

YTOX50
YTOX60

LN420

LN40OO

PMUL1

PMUL

LN580

10TOX

630
1376
1

2
646
356
1733
1616
1

0
156
534
1033
456
1142
1763
102
1046
1734
1740
214
1640
116
730
1

0
356
1

2
16
1

0
260
1

0
1353

0000

GOosuB
GOosuB

CM
? CHO
GOLNC

A=A-1
BC EX
[cojle
A SR
GOosuUB

AB EX
PT=
GoTO
A=A+B
CcC 1
GONC
C=0
C=C+1
INC PT
RTN
2S5=1
RTN NC
C=0

MC EX
GOSUB

BC EX
GOLONG

A=0
GSBLNG

C=N
GSBLNG

(€O ]0)
FI LLTO
NOP
END

LN580  (1757)
RCSCR

MP2- 13

S

EXP13

X

W

YTOX60 (1734)
W

LNAP

W

6

LN431 (1652)
W

PT
PMULL (1750)
PT

X

W
LNC10

W
Dv2- 13

w
LNC10
MP1-10

YTOX50 (1733)
END
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SYMBOL TABLE

1/ X10
1/ X13
10TOX
AD1- 10
AD2- 10
AD2- 13
ADD10
ADD30
ADD40
ADDAS
ADD50
ADD55
ADDG0
ADD65
ADDOO
ADDONE
DI V100
Dl V110
Dl V120
DI V130
Dl V140
Dl V15
DTOR
DV1-10
Dv2-10
Dv2- 13
ERRO
ERRO*
EXP10
EXP110
EXP120
EXP13
EXP130
EXP200
EXP210
EXP220
EXP230
EXP240
EXP300
EXP400
EXP410
EXP420
EXP430
EXP500
EXP510
EXP520
EXP530
EXP540
EXP550
EXP560
EXP570
EXP600
EXP700
EXP710
EXP720
EXP730

213
216
1770
11

7

1156
1150
1237
1112
1114
1120
1124

24
41

102

73
50

243
252
264
271

227
357
1514

1053
1031

1040
1026
1056
1100
1062
1065
1070
1140
1130
1043
1073

1133
1157
1164
1205
1170
1211
1143
1154
1110
1202
1115
1121

63

33
35

261

355
1512

1017

1047

57
27

353 237
1501 1476 1444
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EXP740
EXP750
EXSCR
HVS110
HV5120
HV5130
HV5140
HV5150
HV5160
HVS170
HVSDV
HVBEMR20
HVEMP
HRS100
HRS120
I NT30
I NTFRC
LD90
LN1+X2
LN1+X3
LN1+X6
LN1+X7
LN1+X8
LN10
LN13
LN140
LN200
LN210
LN220
LN300
LN310
LN320
LN330
LN40O
LN410
LN420
LN430
LN431
LN460
LN500
LN520
LN530
LN540
LN550
LN560
LN570
LN580
LNAP
LNAP1
LNAP2
LNC10
LNC10*
LNC20
LNC30
LNC40
LNC50
LNC60
LNC70
LNC80
LNCEND

1247
1253

452

674

677

701

703

715

721

726

745

763

747

730

737

505

473

625
1560
1606
1600
1614
1610
1505
1510
1525
1547
1554
1540
1534
1533
1617
1620
1743
1707
1742
1651
1652
1650
1667
1701
1713
1711
1716
1723
1700
1757
1212
1222
1230
1256
1255
1275
1321
1340
1355
1371
1403
1413
1335

1244
1250

702

676
673
711
714
744

766 755

706
735
502

1572
1574
1607 1557
1605
1615

1562 1472
1522
1553
1550
1520
1633 1616
1625
1621
1537
1710
1611
1646

1747
1661

1706
1704 1657
1714
1712
1720
1672
1726

1231
1224

1277
1304
1306
1310
1312
1314
1420 1412 1402 1370 1354 1320 1274
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LNSUB
LNSUB-
LNSUB1
LNSUB2
MOD1
MOD10
MOD2
MOD3
MOD4
MOD5
MP1- 10
MP2- 10
MP2- 13
MPY110
MPY120
MPY130
MPY140
MPY150
MPY160
NRMLO
NRML 1
NRML2
NRML3
NRMRO
NRVBO
NRMAO
Pl/2
PMUL
PMUL1
RCSCR
RCSCR*
RTOD
SHF10
SHF20
SHF40
SI NFR
SI NFRL
SI NFR2
SI NFRA
SQR10
SQR1L00
SOR13
SQR20
SQR30
SQR50
SQR60
SQR70
STSCR
STSCR*
STSCRL
SUBONL
SUBONE
TRC10
X/ Y13
XFT100
XFT110
XFT120
XFT130
XFT140
XFT150

771
770
775
1003
543
534
550
557
571
545
117
115
122
131
134
137
140
145
150
160
161
162
204
202
173
201
632
1751
1750
464
462
614
155
206
154
507
522
532

641
223
354
361
351
375
402
406

1004
777
541

544

547
536

127
143
141

114

207
205

167
203

1752

212
151

531
523

335

302
320
325
340
350

461
1

352
367
372
427
403

560

165

157

425
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XFT160
XFT170
XFT180
XFT190
XLN1+X
XTOHRS
XYM X
YTOX50
YTOX60
YX11
YX12
YX13
YX31
YXTEN

412
414
421
423
1563
662
1421
1733
1734
1446
1443
1463
1470
1465

413
410
422
415

1776
1741
1440
1450
1461 1452 1434
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ENTRY TABLE
1/ X10 213
1/ X13 216
10TOX 1770
AD1- 10 11
AD2- 10 7
AD2- 13 14
ADDONE 0
Dl V110 245
Dl V120 257
Dl V15 251
DTOR 601
DV1-10 232
Dv2-10 230
Dv2- 13 235
ERRO 303
EXP10 1012
EXP13 1015
EXP400 1041
EXP500 1141
EXP710 1114
EXP720 1120
EXSCR 452
HVBDV 745
HVEMP 747
I NTFRC 473
LD90 625
LN10O 1505
LN560 1723
LNAP 1212
LNC10 1256
LNC10* 1255
LNC20 1275
LNSUB 771
LNSUB- 770
MOD10 534
MP1-10 117
MP2- 10 115
MP2- 13 122
MPY150 145
NRMLO 160
NRML1 161
NRML2 162
NRML3 204
PlI/2 632
PMUL 1751
RCSCR 464
RCSCR* 462
RTOD 614
SHF10 155
SHF40 154
SI NFR 507
SINFRA 512
SQR10 276
SQR13 301
STSCR 442

STSCR*

440
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SUBONE
TRC10
X/ Y13
XFT100
XLN1+X
XTOHRS
XYM X

641
223
354
1563
662
1421

213



EXTERNAL REFERENCES

1/ X13
1/ X13
AD2- 10
AD2- 10
ADDONE
ADDONE
CHK#S
CHK#S
Dl V110
Dl V110
Dl V15
Dl V15
DV1-10
DV1-10

1200
1201
577
600
1251
1252
1427
1430
1235
1236
1010
1011
612
613
623
624
1441
1442
303
304
1735
1736
1035
1036
1253
1254
731
732
712
713
610
611
1545
1546
1144
1145
1044
1045
1667
1670
1041
1042
1576
1577
1245
1246
606
607
617
620
1731
1732
726
727
274
275

1560
1561

1555
1556

1766
1767

737
740
716
717
615
616

1743
1744
1763
1764

1652
1653

1774
1775

722
723

1771
1772
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NRML2 344 505
NRML2 345 506
NRML3 1124 1503
NRML3 1125 1504
PlI/2 602 621
PlI/2 603 622
PMUL 1654 1701
PMUL 1655 1702
RCSCR 1473 1727
RCSCR 1474 1730
SHF10 476 567 1723
SHF10 477 570 1724

SI NFR 473
SI NFR 474
STSCR 1424
STSCR 1425
SUBONE 1116
SUBONE 1117
TRC10 634
TRC10 635

End of VASM assenbly

VASM ROM ASSEMBLY REV. 6/81A

OPTIONS: L CS

* HP41C MAI NFRAME M CROCCDE ADDRESSES @.6000-17777

3 FILE CN7B
4 ENTRY GTACOD
5 ENTRY TOGSHF
6 ENTRY TGSHF1
ER I S I S kb b I kb S I I I I S S
* NUT MESSAGE TABLE & MESSAGE ROUTI NE *
kkkkkhkhkhkhkkkhkhkhkkhkhkhkhkhkkkhkkhkhk khkikikkkkkhkk ) ) kikikkkkkk )ik kikk*k*%
10 ENTRY MBG
11 ENTRY NMSGA
12 ENTRY MBGE
13 ENTRY  MBGX
14 ENTRY NMSGAD
15 ENTRY MSGDE
16 ENTRY MBGWL
17 ENTRY MBGNE
18 ENTRY MSGNL
19 ENTRY MBGNO
20 ENTRY NMSGOF
21 ENTRY NMSGPR
22 ENTRY MSGRAM
23 ENTRY MSGROM
24 ENTRY NMSGTA
25 ENTRY MBGYES
26 ENTRY NMSGAR
*
28 FILLTO @ PUT SPARE AT BEG NNI NG
0 0000 NOP
1 0000 NOP
2 0000 NOP

*

PATCHO - POST- RELEASE FI X TO SI GVA+ AN SI GVA- TO GETE COLD X
PRESERVED | N LASTX.

*

215



* Ok X % * *

*
*

33
34
35
36

PATCHG

ENTRY PATCH9

3 PATCHO 260 C=N
1 GOLONG XCLX1

4
5

2

216

GET NEW X
GO UPDATE X

POST- RELEASE FI X TO CHKADR TO PREVENT WRAPAROUND VHEN
PHYSI CAL REG STER ADDRESS CARRI ES | NTO THE 10TH OR 11TH BITS.

WTH TH S PATCH, CHKADR W LL ACCEPT PHYSI CAL REG STER ADDRESSES
UP THRU 511 ONLY (9 BITS O\WLY).

6 PATCH6 1110

MESSAGE TABLE

53
54
55
56
57
58
59

17
20
21
22

26
566
1426
1

3
1160
1

2

401

ENTRY PATCH6

S9=
A=0
A=A+1
? A<C
OLC

DADD=C
GOLONG

1

XS

XS

XS
ERRNE

P6RTN

REMEMBER ERRCR EXI T TO ERRNE

511<REG ADDRESS?
YES - NO SUCH REG

ADDRESS THE REGQ STER

Xmzoz4nwOor <OoZImMZLxXOxXxxImMm >»—H>»r0»—H>»0 >I T >



* F X X

137
138
139
140
141
142
143
144

M5G -

147
150
151
152

SEND A MESSAGE TO LCD DI SPLAY

MSGTA 16

MSGYES 23
416

M5GNO 17
422

1

M5GRAM 15
422

17

M5GROM 15

CALLI NG M5SG W TH S8 SET, MSGFLAG

WLL BE SET SO THE DI SPLAY WON' T BE REFRESHED BY DI SPLAY REFRESH

SO0OXXZ>VO0OZ0M<KZ—rOr <THEOZTXOXUMEOZ>»X0 T0 —SACcomHdr<—xurrczdzm-Hdn=—

217



218

LOd C. OTHERW SE, THE DI SPLAY W LL BE REFRESHED.
CALLI NG SEQUENCE:
GOSUB  MBGA
XDEF  <MBGXXX>
M5G - SET S8 AUTOVATI CALLY, THEN DROP TO MSGA
M5GX - PLUG IN ROM CAN CALL M5GX TO DI SPLAY THE MESSAGE | N ROM
IF S8= 1, GOSUB PRT6, BLINK LCD, SET MESSAGE FLAG
IF S8= 0, DON' T PRI NT OR SET MESSAGE FLAG
IN. C6:3]= ADDRESS OF FI RST CHARACTER OF MESSAGE

QUT: IF S8= 1: SST 0 UP, M5G FLAG SET, CHI P 0 ENABLED, C= REG 14
IF S8= 0: CH P 0 ENABLED
USES: IF S8= 1: A C GN, ST[7:0], ACTIVE PT, 2 ADDI TI ONAL SUB LEVELS
IF S8= 0: A C ACTIVE PT, 1 ADDITI ONAL SUB LEVEL
ASSUME:  HEXMODE

MESSAGE TABLE FORNVAT:

EVERY CHAR I N THE MESSAGE COSTS A 10-BI T WORD TO STORE I T.

ENTRY OF EACH MESSACE PO NTI NG LAST CHAR OF THE MESSAGE. THE

M5G ROUTI NE WORKS BACKWARD, | T PICKS UP LAST CHAR FI RST AND SHI FTS
I'T FROM RIGHT END TO THE DI SPLAY, THEN PI CKS UP NEXT LAST ONE UNTI L
DONE W TH THE 1ST CHAR WHICH HAS BI T 8 SET.

CHAR I N THE MESSAGE TABLE | S I N LCD FORM

L T R N B S R R R R

172 153 MG 410 S8= 1

173 154 NMSGA 660 C=STK Il DOESN' T WORK | N DEC MCDE !t It
174 155 1140 SETHEX

175 156 1460 CXI SA

176 157 1072 C=C+1 M

177 160 560 STK=C PO NT TO P+2

178 161 MSCGE 674 RCR 11

179 162 534 PT= 6 PO NT TO MSG ENTRY
180 163 120 LC 1 IN QUAD 7

181 164 1420 LC 12

182 165 MBGX 416 A=C W

183 166 1 GOSUB CLLCDE

183 167 0

184 170 256 AC EX W

185 171 MSGLOO 1460 CXI SA LOAD A CHAR

186 172 1172 GG 1 M PO NT TO NEXT CHAR
187 173 406 A=C X

188 174 126 C=0 XS

189 175 1650 SRSABC

190 176 1526 ? A#0 XS IS TH S THE LAST CHAR?
191 177 1723 GONC  MSGLO0 ( 171) NO

192

193 ENTRY MSGLO5 CALLED FROM Tl MER ROM
194 200 MSGLO5 1 GOSUB ENCPOO ENABLE CH P O

194 201 0

195 202 414 ?S8=1

196 203 1640 RTN NC

197 204 1615 CON @e615

198 205 674 CON @74 GOSUB PRT6

* TO CONSERVE SUBROUTI NE LEVELS, THE PRI NTER POPS I TS RETURN OFF
* THE STACK AND DOES A GOLONG BACK TO MsGL10

201 ENTRY MSGL10 FOR THE PRI NTER

202 206 MsGL10 1 GOLONG MsGDLY DELAY FOR VI EW NG MsG
203 207 2

203 AND SET MSGFLG

* STATUS SET 0 | S UP FROM MSCGDLY
205 EJECT



207
208
209
210
211

213
214
215
216
217
218
219
220
220
221
222
223
224
225
226
227
227
228
229
229
230
230
231
231
232
233
234
234
235
235
236
237
238
238
239
240
240
241
241
242
243
244
245
246
247
248
249
250
251
251
252
252
253

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
254
255
256
257
260
261
262
263
264
265

SI GVA 1

SIGVvA1 360

SI GVA2
SI GVA3

ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
GOsuB

C=REGN
CN EX
C=N
A=C
?54=1

GOosuUB

SI GVA
STATCK

BRT140
BRT200

BRT160
BRT290
TRCS10
TOREC
ADD1

TR&240
STATCK

SI GVA2
CETX

SI GVA3

CHSA
ADD2

MP2- 10
CHSA

Sl Gvad
GETXSQ

SI GVA5
GETYSQ

ADD1

S| GVIAG6
SI GVAl

MP2- 10
CHSA
GETXY

( 223)

( 225)

( 244)

( 246)

( 257)
( 213)

219



253
254
254
255
256
257
257
258
258
259
259
260
261
262
263
264
265
265

266
267
270
271
272
273
274
275
276
277
300
301
302
303
304
305
306
307

OFRPOFRPOFRPNOORFRO

360
116
1160
370
450
1

2

220

GOsuB  ADD1

A=0 W
A=A+l PT
GSUBNC CHSA

GosuB - GETN
GOsuUB  ADD2

NC EX

C=0 W

DADD=C

C=REGN 3 GET OD X
REGN=C 4 UPDATE LASTX
GOLONG PATCHO

Rk b Sk b ok b Rk Ik bk S Sk O R R S S S I R SRRk b o b b

* TH'S SUBROUTI NE CHECKS ALL STAT REGQ STERS FOR

* ALPHA DATA.

| T STARTS AT THE HI GHEST ADDRESS

* AND WORKS DOWN THROUGH THE OTHER FI VE REQ STERS.

EE R R R R R R I I I R I I R I R I I R

271
271
272
273
274
274
275
276
277
278
279
280
281
282
283
284
285
286

310 STATCK

311
312
313
314
315
316
317
320
321
322
323
324
325
326
327
330
331

DOCHK

1

0
534
356
1

0
1140
356
1146
1160
356
70
1724
1624
1663
116
1160
423

GOSUB  SUMCHK CX=ADR N, B=N

PT= 6
BC EX
GOSUB  CHK#S IS TH S NUMBER?

SETHEX YES
BC EX GET ADR
cC1 X

DADD=C ADR REG STER
BC EX SAVE ADR
C=DATA GET NXT REG
DEC PT COUNT DOWN

2 PT= 0

GONC DOCHK ( 314) NO

c=0

DADD=C

GOTO GET1 ( 373)

RS R Ok R S R R O R R R I R R S I R R I R I

288
289
290
291
292
293
294
294
295
296
296
297
297
298
299
300
301
302

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

CHSA

CHSA1

ADD1

ADD2
STOVF

214
1640
276
1276
276
1740
1

0

33

1

0

1

0
1360
1534
1740

?55=1

RTN NC

AC EX S
C-G1 S

AC EX S

RTN

GSBLGX AD1-10

GOTO  STOVF ( 345)
GSBLGX AD2- 10

GSBLGX OVFL10

DATA=C

PT= 12
RTN

ENTRY CETN

o NOVAS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



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

352
353
354
355
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
411
412
413
414
415
416
417

420
421
422
423
424
425
426
427
430
431
432
433
434
435
436

CETN 1724
CGETXY 1724
CGETYSQ 1724
CETY 1724
CGETXSQ 1724
GETX 1140
116

1160

1570

674

GETADD 1046
1734

1324

1753

1146

1160

70

CGET1 1240
1534

1740

XBAR

w
(2]
el Noleol Jolol Jol Yok

XBAR* 41

[
WP W
gaorra
HDOOoOO,

SD 204

ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
DEC PT
DEC PT
DEC PT
DEC PT
DEC PT
SETHEX
C=0
DADD=C
C=REGN

C=C+1
INC PT
? PT=
CcC1
DADD=C
C=DATA
SETDEC
PT=
GOSUB
GOSUB
GOsUB

CN EX
GOsuB

=C
GOsuB
BC EX
C=0
DADD=C
BC EX
GOLNGX
ENTRY
ENTRY
S5=
GOosuB

GOosuB

GOosuB
GSBLGX
GSBLGX
?55=1
GOsuB

GETXSQ
GETYSQ

CGETXY
XBAR

13
11
X

13
GETADD ( 364)
X

STATCK
CETY
XBAR*

CETX

wW
GETN

w
w

wW
Dv2- 10

XBAR
SD

0
STATCK
GETYSQ

w
CETN

MP2- 10
STSCR*

STDEV4 ( 441)
GETY

221



351
352
353
353
354
355
355
356
357
358
358
359
359
360
360
361
361
362
362
363
363
364
365
366
367
367
368
368
369
369
370
371
371
372
372
373
374
375
376
377
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
395

511
512
513
514
515
516
517
520
521
522
523
524

0

33

STDEV4 1
0

STDEV5 416
1

0
1276
276

(¢
OOFrROFRPOFRPORrRORFROPRr

»ow
=~
N

OrRrORrOoOR

1376

1540
360
210

1153

TOPOL 260
1372

463

1376

43

1210

1610

136

TOPOL1 360
416

1

0

STDEVS
GETX
MP2- 10
S

S
RCSCR*
AD2- 13
CETN
DV1-10
STSCR*
CETN

SUBONE
RCSCR*
X/ Y13

ERROF
SQR13

1
GETXSQ

STDEV1
BRT100
TOPOL

TRC30

BRTS10
TR(A30
TRG100

TOPOL2
TOPOL1
1

MP2- 10

( 443)

( 425)

( 561)
( 521)

CALC X"2

222



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

525
526
527
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
570
571
572
573
574
575
576
577
600
601
602
603
604
605
606
607
610
611
612
613
614
615
616
617
620

BRTS10

BRTS20
TOPOL2

TOPOL4

TOPCOL3

BRT120

BRT100

BRT110

BRT130

270
416

OrRrORFrRORFrORr

416

GOosuB

C=REGN
=C
GOosuB

GOosuB
GOsuB
GOosuB
NC EX

C=REGN
AC EX
GOosuUB

? CHO
=0
?80=1

SO0=
RTN
SO=
RTN
AC EX
S7=
? CHO

S6=
C=0

NC EX
C=N

? CHO
RTN NC
=0

GOosuB
[coJo

AB EX
? CHO

S6=
?82=1

?80=1

S0=
S7=
S6=
PT=
AC EX
A=C
c=C+C

w
BRT301
BRTS10

TOPOL3
w

w

M

S
BRT130
1

BRT130
BRT130

o o
><><><|I:‘J =

603)
603)
557)

566)

671)

573)

615)

615)
615)

CALC Y"2

CALC XA2+YA2
CALC SQR(X"2+Y"2)

223



449
449
450
451
452
453
454
455
456
457
458
459
460
461
461
462
463
464
465
465
466

495
496
497
498
499
500
501

621
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
671
672
673
674
675
676
677
700

BRT150

BRT170

BRT160

BRT290

BRT300

BRT301

BRT310

BRT320

BRT330

BRT340

1506
217
316

1316

1443

1534

1142

1356
127

1414

1407

16
646
256

1414

OrRrORFrWEF

156
316
1534
132
136
1046
1346
103
1076
1724
524
1723
356

730
116
1076
1716
153
256
730
1042
436
730
1656
1656
676
1753
36
456
256
216

GOLC
? A#O

C=B
? B#0

PT=
CcC1
2 CHO

?S81=1
GSBLGX

=0
A=A-1
AC EX
GOLONG

?S81=1
GOLCX

GSBLGX
GOosuB

AB EX
C=B
PT=

C=0
C=C+1
? CHO

c=C+1
DEC PT
2 PT=

BC EX
GOLONG

MC EX
C=0

C=C+1
C SR
(€O 0]
AC EX

C=C+1

B SR
B SR
A=A-1

=0
A=A+B
AC EX
=A

ERRO
1/ X13
BRTS10

RT340

—

RT330

2220 POzs 07 =0z

645)

573)

645)
575)

673)

661)

714)

705)

224



502
503
504
505
506
507
508
509
510
511
512
513
513
514
515
516
517
518
519
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
533
534
534
535
535
536
536
537
537
538
538
539
540
540
541
542
543
544
545
546
546
547
548
549
550
550

715
716
717
720
721
722
723
724
725
726
727
730

BRT350

BRT360
BRT370

BRT140

716
1623
730
1076
730
156
1756
1724
524
1663
356

156
730
106
1234
356

356
23
456
1142
1763
1616
102
1372
433
1734
1633
1414
343

w
OrRrOOFrROFrROFRORrRORFrROPRr

N
(]
o

136

= o)~
o Ww
00

or

246
406
746

GSBLGX

AC EX
=C
CC+C
GOLNC

225

W
BRT320 ( 700)

S

w
W

6

BRT340 ( 714)
W

DI V120

w

X

TRC30

W
BRT370 ( 744)
W

PT
BRT360 ( 743)
W

PT
M

BRT190 (1014)
BRT350 ( 736)

BRT141 (1011)
STSCR

ADDONE
EXSCR
SUBONE
RCSCR
MP2- 13

S
SQR13



551
551
552
553
554
555
556
557
557
558
559
560
561
562
562
563
563
564
565
566
566
567
567
568
569
570
570
571
572
573
574
574
575
576
577
578
579
580
581
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601

1011
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

BRT141

BRT180
BRT190

BRT200

BRT220

BRT240

BRT250

BRT260

TRC30

1734

546
546

1534
1146
1120

514
23
1276
1014
1540
360
1740
116
1156
136
1524
157
624
357
324
447
1124
517
424
547

GOLONG

I NC PT
CGC1
? PT=
GONC
C=0
GSBLGX

?80=1
GONC
C-C1
AC EX
GSBLGX

GSBLGX

?S57=1
GONC
GSBLGX

GSBLGX

?54=1
coC
GSBLGX

A=A+1
A=A+1
NOP
GSBLGX

255=1
co®
C=0
PT=
cC1
LC
GSBLGX

?86=1
GONC
C-CG1
?82=1
RTN C
NC EX
RTN
C=0
CGCG1
C=0

? PT=
coC

? PT=
aC

? PT=
GoC

? PT=
coC

? PT=
G&C

BRT290

X

12
BRT180
S
SHF10

BRT220
S

S

PlI/2

AD2- 13

BRT240
PlI/2

AD2- 13

BRT250
PlI/2

X
X

Dv2- 13

BRT250
w

12

X

9
MP1-10

BRT260
S

(1013)

(1032)

(1040)

(1061)

(1061)

(1064)

(1111)
(1133)
(1144)
(1153)
(1160)

226



602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
625
626
627
628
629
630
631
632
633
633
634
635
636
637
638
639
639
640
641
642
643
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657

1105
1106
1107
1110
1111
1112
1113
1114
1115
1116
1117
1120
1121
1122
1123
1124
1125
1126
1127
1130
1131
1132
1133
1134
1135
1136
1137
1140
1141
1142
1143
1144
1145
1146
1147
1150
1151
1152
1153
1154
1155
1156
1157
1160
1161
1162
1163
1164
1165
1166
1167
1170
1171
1172
1173
1174
1175
1176
1177
1200

TRC35
TRC40

TRCO0

TRCO1
TRCS10

TRC50

TRC60

TRC70

TRC80

TOREC

TRGL0O

1634
720
1234
1740
334
620
620
1020
620
520
220
420
1120
120
120
620
1534
1740
620
1624
1763
1543
434

1634
520
134

1020
634

1740
534

1634
1120
334
1740
134

1134
1740
1034

434
1740
1010
1410

256

16
56

272
1376

103
1210
1414

1614

PT=

GOsuB

PT=
RTN
PT=
GOSUB

PT=

PT=
GOSUB

PT=
S2=

S1=
AC EX

AC EX
? CHO

S7=
?S81=1

?80=1

o

[@Xe)) SCDI—‘I—‘@#I\)U‘I@CDCD@I—‘ ~N~NO

TRCS10 (1127)
TRC35 (1106)
8

TRCS10
0

RGL30 (1204)

TRGL10 (1202)

227



658
659
660
661
662
663
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716

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
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

TRGL10
TRG120
TRGL30

TRGL35

TRG140
TRG150

TRG155

TRGL60
TRGL70

TRG180

23
510
136
356
114

214
53
256
416
1716
716
116
1534
420
520
356
1146
1366
57
1146

1046
1616
356
730
630
756
756
756
1716
356
1366
237
616
1773
456
1756
1146
1733
116
356
630
756
114
33
1616
1716
356
616
133
456
356
630
356
114

1346
367

S6=

C=C+C

A SR

A=A+B
BC EX

BC EX
?54=1

? CHO

TRGL20 (1203)
1
S
W

TRG240

a
w
a1
)
[EEY
N
[
(22}
N—r'

Xgohsssss

XS
TRGL40 (1232)
X

TRGL40 (1232)
X

£=

TRGL8O (1266)
TRGL55 (1244)

TRGL55 (1244)

TRGL60 (1262)

TRGLIO (1277)

TR&70 (1333)
TRG260 (1332)

228



717

770

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
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

TRG190

TRG200

TR&210
TRG220

TR&230
TRG240

TRG250

TRG260
TR&270

TRG280

TRG300

TRG305

1756
353
1614

1610
514

510
1563

504
1543
1604
1414
1703
1214

1204
1453
1210
1433

1103
156
616

73
1046
1366

616
1663
456
1146

114
137
630
756
1146

OFrRrORFrORFrOo

730
256
416
1046
73
156
1756

1724

A SL
(€O 0)
?80=1
coC
SO0=
?56=1
[co e
S6=
[cojle
S6=
GOr0
SO=
?S81=1
GONC
?S57=1
GONC
S7=
[cojle
S7=
[CO] 0]
GSBLGX

(€O ]0)
AB EX
A=A-B
NCOP

GOsuB

[€O] 0]
C=C+1
? CHO
GoC
A=A-B
GONC
A=A+B
CCG1
NOP
GSBLGX

?54=1
CM
C=C+C
CCG1
GSBLGX
GSBLGX
GSBLGX
MC EX
C EX
=C
CC+1

AB EX
A SL

DEC PT

W
TR&270 (1333)

TRG220 (1310)
1

TRG210 (1306)
1

TRGL70 (1263)
0

TRGL70 (1263)
0

TRG200 (1302)
TR&30 (1317)
0

TRGL70 (1263)
1

TRGL70 (1263)
TRC10

TRGL50 (1233)
W

W

BRTS10

TRG280 (1340)
TRG280 (1340)
TR&50 (1324)
SHF10

TRG300 (1360)
W

DV1-10
PlI/2
MP2- 13

X2z

TRG310 (1373)

453
G
S

(1376)
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771
772
773
774
775
776
777
778
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829

1371
1372
1373
1374
1375
1376
1377
1400
1401
1402
1403
1404
1405
1406
1407
1410
1411
1412
1413
1414
1415
1416
1417
1420
1421
1422
1423
1424
1425
1426
1427
1430
1431
1432
1433
1434
1435
1436
1437
1440
1441
1442
1443
1444
1445
1446
1447
1450
1451
1452
1453
1454
1455
1456
1457
1460
1461
1462
1463
1464

TRG310

TRG330
TRG340

TRG810
TRG800

TRG350
TRG360

TRG370

TRG315

524
667
1046
1743
156
116
356

356
23
1076
616
1763
456
1724
1716
1756
524
1633
730
1616
1616

1534
120
730

1634
620
620
133

1612

1612
676

1753

36
730
256

1116
456
730
216
436

1142

1653
256

1772
256

1372
413

1176

1146

1616
1633

630
1014

1614
473

2 PT=
C=C+1

AB EX
C=0

BC EX
GOosuB

BC EX
[€O]]0)
C=C+1
A=A-B

A=A+B
DEC PT
C SR
A SL
? PT=

MC EX
A SR
A SR
c=0
PT=
LC
MC EX
PT=
LC
LC

A SR
A SR
A=A-1

MC EX
AC EX
C=A-C
A=A+B
MC EX
=A

CGCG1

AC EX
A SL

AC EX
? CHO

CC1
CGCG1

A SR
[coJ o
CM

?52=1

?80=1

)

hs =221

T
RG360

=T

R&400

sSuxXndzszs

—

RG370

TR(A30
TR&430

(1460)
(1370)

(1405)

(1404)

(1377)

(1442)

(1430)

(1432)

(1513)

(1442)

(1533)
(1533)
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830
830
831
832
833
834
835
836
836
837
838
838
839
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
862
863
864
865
865
866
866
867
867
868
868
869
869
870
871
872
872
873
874
875
876
877
878

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
1545
1546
1547
1550
1551
1552
1553
1554
1555
1556
1557
1560

TOREC1

TOREC2

TOREC3
TRG400

TRA15
TR(A20

TR&430

TRG500

TR(A40

OrRrOFrROFRORFROR

1014
1207

514
1640
1276
1740

1534

GSBLGX

Q010
C=N
MC EX
CM
C=0
GSBLGX

NC EX
GSBLGX

GSBLGX

?80=1
GONC
NC EX
?S57=1
GONC

1/ X13
TRG430 (1533)

X
X/ Y13

RCSCR
MP2- 13

TOREC2 (1506)

TOREC3 (1511)

C-CG1 S

TRG500 (1553)
S

W
W

TR&415 (1524)
TR&420 (1526)
X

W

M

TR&440 (1557)
Dl V15

TRG500 (1553)
STSCR

RCSCR

MP2- 13
ADDONE

SQR13

TORECL (1470)
1/ X13
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232

879 1561 1152 C=CG-1 WPT

880 1562 126 C=0 XS

881 1563 416 A=C W

882 1564 216 B=A W

883 1565 1414 ?S1=1

884 1566 1640 RTN NC

885 1567 1443 GOTO TRG430 (1533)

886 1570 0 NOP PRESERVE ENTRY POl NT ADDRESSES

887 ENTRY TODEC

888 ENTRY TOOCT
kkkkkhkhkhkkhkkkkkhkkhkhkhkhkhkkkkhkkhk khkikhkkkkhkkhk ) kikikkkkkk kik*x
* |F S4=1, THEN DO NG TO DECI MAL *
* |F S4=0, THEN DO NG TO OCTAL *
kkkkkhkhkhkhkkkhkkhkhkhkhkhkhkkhkhkkhk khkhkikkkkkhk ) kikikkkkkk kik*x

893 1571 TOOCT 1 GSBLGX | NTFRC

893 1572 0

894 1573 1372 ? C#O M

895 1574 1 GOLCX ERRO

895 1575 3

896 1576 260 C=N

897 1577 114 2s4=1

898 1600 637 GOC  TODEC (1663)

899 1601 416 A=C W

900 1602 36 A<0 S

901 1603 116 CC0 W

902 1604 1534 PT= 12

903 1605 1146 C=C-1 X

904 1606 320 LC 3

905 1607 1 GSBLGX AD2-10

905 1610 0

906 1611 116 CC0 W

907 1612 120 LC 1

908 1613 20 LC 0

909 1614 720 LC 7

910 1615 320 LC 3

911 1616 720 LC 7

912 1617 420 LC 4

913 1620 120 LC 1

914 1621 1020 LC 8

915 1622 220 LC 2

916 1623 420 LC 4

917 1624 1634 PT= 0

918 1625 1120 LC 9

919 1626 1 GSBLGX DV1-10

919 1627 0

920 1630 1366 ? CHO XS

921 1631 1 GOLNCX ERRO

921 1632 2

922 1633 340 SEL Q

923 1634 434 PT= ~ 8

924 1635 240 SEL P

925 1636 1634 PT=_ 0

926 1637 156 AB EX W

927 1640 23 GOTO  TOOCT2 (1642)

928 1641 TOOCTL 1616 A SR W

929 1642 TOOCT2 1046 C=C+1 X

930 1643 1763 GONC  TOCOCT1 (1641)
931 1644 116 C=0 w
932 1645 256 AC EX W

933 1646 TOOCT3 756 C=C+C W



L I

934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
982

1647
1650
1651
1652
1653
1654
1655
1656
1657
1660
1661
1662
1663
1664
1665
1666
1667
1670
1671
1672
1673
1674
1675
1676
1677
1700
1701
1702
1703
1704
1705
1706
1707
1710
1711
1712
1713
1714
1715
1716
1717
1720
1721
1722
1723
1724
1725
1726
1727
1730
1731
1732

TODEC

TODEC1

TODEC2

TODECY

TODEC3
TODECA

TODECS
TODEC6

756
756
1756
1374
240
242
340
1716
1724
1524
1653
423
1634
102
1346

260
1042
37
1732
1753

1772
1633
256
260
112
1434

C=C+C
C=C+C

N

2 PT= 12
GONC  TOOCT3

GOTO  TODEC6
PT= 0

Cc=0 PT

? C#HO X
GOLCX ERRO
C=N

C=C+1 PT
GoC TODEC2
C SR M
GOTO  TODEC1
AC EX W
A=A-1 PT

Cc=0 W

=0 W

PT= 12

LC 8

PT= 12

BC EX W

? A<B PT
GoC TODECA
GOLONG ERRO
C=C+1 W
A=A-1 PT
GONC TODEC3
A=A-1 X
GoC TODECS
CcC=C+C W
C=C+C W
cC=C+C W
A SL M
GOrTo  TODECY
AC EX W
C=N
Cc=0 WPT
PT= 1

LC 1

LC 2
GOLNGX SHF10

GTACOD - GET ALPHACODE[ KEYCODE]
GETS THE ALPHAMODE DEFAULT FUNCTI ON TABLE ENTRY FOR THE

CURRENT KEY.

(1646)
(1724)

(1675)
(1671)

(1712)

(1711)
(1723)

(1705)

USED BY NAMEA AND STK SECTI ONS OF PARSE.

ENTRY CONDI TIONS: CHIP O ON, LOG CAL KEYCODE I N N 2: 1]
USES A. X AND C
RETURNS ALPHACCDE[ KEYCCDE] I N C. X
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* % F X 3k X X

*
*

991
992
993
994
995
996
997
998
999
1000
1001
1002
1003

1733
1734
1735
1736
1737
1740
1741
1742
1743
1744

TOGSHF -

GIACOD 260
406
116
460
525
1574
1006
1574
1460
1740

CON @25 H1550\ 16=@®25
12

C=A+C X

RCR 12

CXI SA

RTN

TOGALE SHI FT FLAG

USES C AND 1 SUBRCOUTI NE LEVEL. LEAVES CH P 0 ENABLED

TGSHF1 -

1011
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1032
1033
1034
1035
1036
1037
1038

1745
1746
1747
1750
1751
1752
1753
1754
1755
1756
1757
1760
1761
1762

1763
1764
1765
1766
1767
1770
1771
1772
1773
1774
1775

RESERVE 2
TRAI LER

1041
1042
1043
1044

1776
1777

ERRORS :

TOGSHF 1
0

TGSHF1 1670
1074

1730

1614

37

1610

23

TOGLO0 1604
TOX0 1730
1574

1650

1740

APND- 460
55

APND10 1634
APND15 130
240

1

2

APNDDG 630
1734

320

1713

WORDS AT THE END OF CN7 FOR CHI P 1 CHECKSUM AND

REVLV1 6
CKSUML 0

SAME AS TOGSHF EXCEPT REQUI RES CHI P O ENABLED ON ENTRY

GOSUB  ENCPOO

C=REGN 14
RCR 2

CST EX PUT UP SS1
250=1 SHI FT?

GOC  TOGLO (1756) YES

so= 1 NO. SET SHIFT.
GOTO TO®R0 (1757)

So= 0 CLEAR SHI FT
CST EX

RCR 12

REGN=C 14

RTN

ENTRY APND-

ENTRY APNDLO

ENTRY APNDDG

LDl

OON @5

PT= 0

G=C

SEL P

GOLONG APNDNW

C=M

INC PT

LC 3

GOTO  APND15 (1766)

FILLTO @775

CON 6 REV LEVEL= F
CON @~000

END
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SYMBOL TABLE

ADD1
ADD2
APND-
APND10
APND15
APNDDG
BRT100
BRT110
BRT120

340
343
1763
1765
1766
1772
600
603
575
615
754
1011
623
650
645
1013
1014
1017
1032
1040
1061
1064
654
661
671
673
700

1775

552
635
611

755

633
1016
751

1023
1033
1052
1062

667
574
663
716
710
726
753
745
742

554

326
331
367

177

550
607

624

1041

677

604
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MEGNE
M5GNL
M5GNO
MBGOF
M5GPR
M5GRAM
M5GROM
M5GTA
M5GAR
M5GX
M5GYES
PATCHG
PATCHO
REVLV1

SI GVA

SI GVAl
S| GVA2
SI GVA3
SI GvAd
S| GVIAS
SI GVA6
STATCK
STDEV1
STDEV4
STDEVS
STOVF

TGSHF1
TODEC

TODEC1
TODEC2
TODEC3
TODECA
TODECS
TODEC6
TODEC?
TOGLO

TOX0

TOGSHF

TOCCT1
TOOCT2
TOOCT3
TOPOL
TOPCOL1
TOPOL2
TOPOL3
TOPCOL4
TOREC
TOREC1
TOREC2
TOREC3
TRC30
TRC35
TRCA0
TRC50
TRC60
TRC70
TRC80
TRC90

213
223
225
244
246
257
310
425
441
443
345
1747
1663
1671

256
217
222
240
243
254

510
435
440
342

1600
1674
1672
1713
1706
1715
1662
1722
1753
1755

1643
1640
1661

515
513
627
564

1550
1504
1507

1132

1076
1100
1102
1104
1074

577
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TRCO1
TRCS10
TRG100
TRGL10
TRG120
TRG130
TRGL35
TRG140
TRG150
TRGL55
TRGL60
TRG170
TRGL80
TRG190
TRG200
TR&10
TR&220
TRG230
TR&X240
TR&250
TRG260
TR&270
TR&280
TRG300
TRG305
TRG310
TRG315
TRG330
TRG340
TRG350
TRG360
TRG370
TR&400
TRA15
TR(A20
TR&430
TR(440
TRG500
TRGB00
TRG810
XBAR
XBAR*

1125
1127
1170
1202
1203
1204
1216
1232
1233
1244
1262
1263
1266
1277
1302
1306
1310
1317
1321
1324
1332
1333
1340
1360
1370
1373
1460
1376
1377
1430
1432
1442
1513
1524
1526
1533
1557
1553
1405
1404

376

407

1225
1245
1316

1272
1331

1427

1467
1512

1307 1305

1464 1462
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ENTRY TABLE
ADD1 340
ADD2 343

APND- 1763
APND10 1765

APNDDG 1772
BRT100 600
BRT140 754
BRT160 650
BRT200 1017
BRT290 654
BRTS10 553
CHSA 332
CHSAL 334
CETN 352
GETX 357
CGETXSQ 356
CGETXY 353
GETY 355
CGETYSQ 354
GIACOD 1733
M5G 153
M5GL05 200
M5GL10 206
M5GA 154
M5GAD 30
M5GDE 42
M5GE 161
M5GWL 55
M5GNE 70
MBGNL 74
M5GNO 144
M5GOF 117
M5GPR 103
MBGRAM 147
M5GROM 152
MSGTA 137
M5GAR 126
M5GX 165
MBGYES 142
PATCHG 6
PATCHO 3
SD 420
SI GVA 210
STATCK 310
TGSHF1 1747
TODEC 1663
TOGSHF 1745
TOOCT 1571
TOPOL 511
TOREC 1165
TRC30 1070
TRCS10 1127
TRGLOO 1170
TRG240 1321
TRXA30 1533
XBAR 376

XBAR* 407
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EXTERNAL REFERENCES

1/ X13
1/ X13
AD1- 10
AD1- 10
AD2- 10
AD2- 10
AD2- 13
AD2- 13
ADD1

ADD1

CLLCDE
Dl V120
Dl V120
Dl V15
Dl V15
DV1-10
DV1-10
DVv2-10
Dv2-10
DV2- 13
Dv2- 13
ENCPOO
ENCPOO
ERRO
ERRO
ERRNE
ERRNE
ERROF
ERRCF
EXSCR
EXSCR
GETN
CETN
CETX
GETX

650
651
340
341
343
344
452
453
246
247
227
230
760
761
1770
1771
621
622
1007
1010
643

1465
1466

1607
1610
535
536
267
270
277
300
1543
1544

671
672

652
653

235
236

1362
1363
545
546

1745
1746
1574
1575

410
411
405
406

1551
1552

1030
1031

1327
1330

263
264

1626
1627

1631
1632

426
427
441
442

1036
1037

273
274

1666
1667

454
455

1707
1710

462
463
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CGETXSQ 241
GETXSQ 242
GETXY 265
CGETXY 266
CETY 223
GETY 224
CETYSQ 244
CGETYSQ 245
I NTFRC 1571
I NTFRC 1572
MP1-10 1057
MP1-10 1060
MP2- 10 233
MP2- 10 234
MP2- 13 770
MP2- 13 771
MSGDLY 206
MSGDLY 207
OVFL10 345
OVFL10 346
P6RTN 15
P6RTN 16
PATCHO 306
PATCHO 307
Pl /2 1026
PlI/2 1027
RCSCR 533
RCSCR 534
RCSCR* 450
RCSCR* 451
SHF10 1020
SHF10 1021
SQR13 500
SQR13 501
STATCK 210
STATCK 211
STSCR 525
STSCR 526
STSCR* 432
STSCR* 433
SUBONE 467
SUBONE 470
SUMCHK 310
SUMCHK 311
TRC10 636
TRC10 637
TRC30 737
TRC30 740
TRCS10 1134
TRCS10 1135
TRG240 1206
TR&40 1207
X/ Y13 473
X/ Y13 474
XBAR* 402
XBAR* 403
XCLX1 4
XCLX1 5

End of VASM assenbly

506
507

400
401
423
424

261
262
1356
1357

1034
1035
766
767
471
472
1342
1343
537
540
376
377
756
757
460
461
764
765

1321
1322
1400
1401
1145
1146

1002
1003

436
437

430
431
1501
1502

1154
1155

1474
1475

444

445
1541
1542

1354
1355
1537
1540

1545
1546

1161
1162

523
524

531
532
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VASM ROM ASSEMBLY REV. 6/81A

OPTIONS: L C S

* HP41C MAI NFRAME M CROCCDE ADDRESSES @0000- 21777
*

4 FILE CN8B

5 ENTRY GSUBS1

6 ENTRY XBST

7 ENTRY XSST

8 ENTRY XDELET

9 ENTRY CLRPGMV
10 ENTRY UPLI NK
11 ENTRY GILI NK
12 ENTRY GENLNK
13 ENTRY GILNKA
14 ENTRY | NSSUB
15 ENTRY DELNNN
16 ENTRY DELLIN
17 ENTRY PTLI NK
18 ENTRY PTLNKA
19 ENTRY PTLNKB
20 ENTRY PTBYTA
21 ENTRY PTBYTP
22 ENTRY PUTPC
23 ENTRY PUTPCF
24 ENTRY PUTPCX
25 ENTRY PUTPCA
26 ENTRY SKPDEL
27

28

29

30

31 ENTRY CLRREG
32 ENTRY ERR110
33 ENTRY ERROR
34 ENTRY ERR120
35 ENTRY GIFENL
36 ENTRY GIFEND
37 ENTRY MOVREG
38 ENTRY PACKE
39 ENTRY PACKN
40 ENTRY PAK200
41 ENTRY PAKEND
42 ENTRY PAKSPC
43 ENTRY PKI OAS
44 ENTRY XCOPY
45 ENTRY XPACK

PACK - PACK MEMORY | NCLUDI NG I/ O AREA AND KEY ASSI GNMENT AREA

PACKN - NORMAL PACKI NG SUBROUTI NE

PACKE - FATAL PACKI NG AFTER PACKI NG WOULD SAY "TRY AGAI N'
EXITS TO ERROR | NSTEAD OF RETURNI NG

XPACK - SET PUSHFLAG THEN NORMAL PACKI NG

USES A B,C,M N, G ST[9: 0], THREE LEVEL SUB.
DURI NG PACKI NG USES M N AS COUNTER
M 3:0] - NEXT PACKED BYTE ADDR

L I I R A I T



L I T R I
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M 7:4] - LAST PACKED END OR ALBL ADDR
N[3:0] - LAST PICKING UP BYTE ADDR

EXITS VI A DECOVPI LE ENTRI ES DCPLOO OR DCPLRT.
EVENTUALLY RETURNS ( EXCEPT PACKE) WTH CHI P 0 ENABLED AND
STATUS SET 0 UP.

64 XPACK
65 0 PACKN 1104 S9= 0O NORMAL PACKI NG ENTRY
66 1 23 GOTO PACK (  3)

67 2 PACKE 1110 S9= 1 FATAL PACKI NG ENTRY
68 3 PACK 1 GOSUB MBG SAY " PACKI NG'

68 4 0

69 5 0 XDEF  MSGAR

70 6 1 GOSUB RSTMS0 ENABLE CH P 0 AND CLR MBGFLG
70 7 0

71 10 1 GOSUB PKI OAS PACK |/ O BUFFER AREA
71 11 0

72 12 116 C=0 W

73 13 530 M=C | NDI CATE START FROM CHAI N END
74 14 104 S4= 0

75 15 1210 S7= 1

76 16 1 GOSUB GTFEND GET FINAL END

76 17 0

77 20 1 GOSUB STBT31 RESET PACK BI T

77 21 0

78 22 1360 DATA=C

79 23 263 GOTO PAK108 ( 51)

80 24 PAKIO0O 1 GOSUB UPLINK

80 25 0

81 26 212 B=A  WPT

82 27 1076 C=C+1 S 'S THIS AN " END"

83 30 43 GONC PAK105 ( 34) YES

84 31 PAKL02 1346 ? CHO X REACH CHAI N END ?

85 32 1727 GOC  PAK100 ( 24) NOT YET

86 33 253 GOTO PAK110 ( 60)

87 34 PAKIO5 252 C=A  WPT SAVE 1ST BYTE ADDR OF END I N N
87 35 412

88 36 160 N=C

89 37 1 GOSUB | NCAD2 BYPASS THE LI NK

89 40 0

90 41 1176 C=C-1 S

91 42 1574 RCR 12 g 1:0] _ TH RD BYTE
92 43 1 GOSUB STBT30 RESET THE PACK BI T
92 44 0

93 45 1 GOSUB PTBYTA

93 46 0

94 47 260 C=N GET ADDR OF END

95 50 252 AC EX WPT

96 51 PAKI08 1 GOSUB GTLINK

96 52 0

97 53 1563 GOTO  PAK102 ( 31)

98 54 PAKI20 1 GOSUB FSTIN GET TOP MEM ADDR -1
98 55 0

99 56 116 C=0 W PACKI NG START FROM TOP

100 57 133 GOTO  PAK115 ( 72)

101 60 PAK110 414 ?S8=1 DOES 1ST PGM NEED PACKI NG ?

102 61 1737 GOC  PAK120 ( 54) YES

103 62 630 C=M

104 63 1352 ? C#H0 WPT ANY PGM NEEDS PACKI NG ?



*

105
105
106
107
108
109
109
110
110
111
111
112
113
113
114

DECI DE WHETHER WE

116
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

135
136
137
138
139
140
141
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157

101

102
103
104
105
106
107

154

PAK115

PAK117
PAK118

PAK130
PAK200
PAK210

PAK220

PAK230

243

NONE OF THE PGM NEEDS PACKI NG

EXIT VIA DCPLRT | N DECOWPI LE
A[3:0] _ STARTI NG ADDR

C 7:4] _ STARTI NG ADDR

PO NT TO THI RD BYTE OF END

PO NT TO NEXT PACKI NG ADDR

SET THE TWO ADDRS IN M
BACK UP ONE BYTE

NEED TO ADJUST THE PC WHI LE PACKI NG

1 GOLNC DCPLRT
2
412 A=C WPT
374 RCR 10
1 GOSUB | NCAD2
0
1 GOSUB | NCADA
0
252 C=A WPT
412
530 M=C
1 GOSUB DECADA
0
212 B=A WPT
1 GOSUB CETPC
0
314 ?S10=1
127 GOC PAK117
630 C=M
1406 ? A<C X
107 GOC PAK118
1546 ? A#C X
57 GOC PAK117
1402 ? A<C PT
47 GOC PAK118
1542 ? A#C PT
23 GONC  PAK118
12 A=0 WPT
256 AC EX
374 RCR 10
312 C=B WPT
160 N=C
404 S8= 0
260 C=N
412 A=C WPT
212 B=A WPT
260 C=N
312 C=B WPT
160 N=C
1 GOSUB NXBYTA
0
1574 RCR 12
1342 ? C#O PT
37 GOC PAK220
1366 ? C#O XS
1663 GONC  PAK210
1142 C=C-1 PT
277 GCC PAK250
1142 C=C-1 PT
253 GONC  PAK250
766 C=C+C XS
53 GONC  PAK230
766 C=C+C XS
33 GONC  PAK230
1366 ? CH#O XS
177 GOC PAK250
414 ?7S8=1

(

117)

120)
117)
120)
120)

142)
127)
172)
172)
154)
154)
172)

ARE VEE | N ROW?

YES, DON T TOUCH PC AT ALL
C _ ADDR TO START PACKI NG
PC<START ADDR?

YES, NEED TO ADJUST PC
PC>START ADDR?

YES, DON' T TOUCH PC
PC<START ADDR?

YES, NEED TO ADJUST PC
PC>START ADDR?

NO, MJST ADJUST PC

LEAVE THE PGVPC ALONE

d7:4 _ ODPC

REMEMBER LAST LINE NOT' A D. E
C 3:0] _ STARTING PICK UP ADDR

PI CK UP NEXT BYTE
CHECK IF IT IS A NULL ?
NOT A NULL

SKI P A NULL

ISIT AROWO FC ?
YES

ISIT AROW1 FC ?
NO

IS COLUWN # <= 7 ?
YES, ITISADE
IS COLUW # <= 11 ?
YES, ITISADE
ISIT ACH ?

NO

PREVIOUS LINE ADE ?



158
159
160
161
162
162
163
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
181
182
183
184
185
185
186
187
188
189
190
190
191
192
193
194
195
196
197
198
199
200
201
202
202
203
204
205
206
207
208
209
209
210

155
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
221
222
223
224
225
226
227
230
231
232
233
234
235
236
237
240
241
242
243
244
245
246
247
250

PAK240

PAK250
PAK260

PAK265

PAK270

PAK275

PAK280

133

1546
57
1402
357
1542
333
1

0
260
252
160
1

0
352
630
1160
1434
1

0
630
1142
43
1142
1142
1156
1142
530
260
1552
1567
1

2
106
374
160
212
630
412
1

0

1

GONC
CM
=C
C=0
GOosuB

GOosuB

AC EX
M=C
S8=
[coJ o
S8=

? A<C
? A#C
? A<C
? A#C
GosuB

C=N
AC EX

GOosuB

BC EX
C=M
DADD=C
PT=
GOSUB

CM
CGCG1

CCG1
CGCG1
CCG1
CCG1
M=C
C=N

? A#C
GOLONG
C=0
N=C
B=A
CM
=C
GOosuB

GOsuB

PAK240 ( 170) NO

WPT
X
PTBYTA

I NCADA

PT
PAK275
PT
PT

PT
WPT

PAK270
PAK200

WPT

WPT
DECADA

PUTPCX

( 173)

( 240)
( 206)
( 240)
( 240)

( 231)

( 213)

LOAD NEXT PACKED ADDR

STORE A NULL BETVEEN D. E
PO NT TO NEXT PACKED ADDR

REMEMBER THIS LINE IS D. E

REMEMBER THI' S LI NE NOT' A D. E.

A[3:0] _ PCSSI BLE NEW PC
3:0] _ OLD PC

PASS OLD PC ALREADY ?
YES, SET NEW PC

SAME REG ?

NO, NOT CLOSE TO PC YET
PASS PC BYTE ?

YES, SET NEW PC

SAME BYTE ?

YES, SET NEW PC

GET NEXT LINE

d 3: 0] LAST PI CK UP ADDR

d 3: 0] END PI CK UP ADDR

N[ 3:0] — END PI CK UP ADDR
Pl CK UP NEXT BYTE

SAVE THE BYTE IN B
C[ 3:0] _ NEXT PACKED ADDR

PACK ONE BYTE

C 3: 0] END PI CKI NG ADDR

Pl CKED UP LAST BYTE ALREADY ?

NO

SET OLD PC TO VERY SMALL

GET NEXT PACKI NG ADDR

SET NEW PC

244



210
211
212
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219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
257
258
259
260
261
262

*

251
252
253

PAKEND -
PACKI NG REACHED THE FI NAL END,
GENERATE A NEW FI NAL END | NSTEAD OF PACKI NG | T. THE REASON
I'S THAT THE FI NAL END HAS TO BE RI GHT- JUSTI FI ED I N THE REG

254 PAKEND

255
256
257
260
261
262
263
264
265
266
267
270
271
272
273
274
275
276
277
300
301
302
303
304
305
306
307
310
311
312
313
314
315
316
317
320
321
322
323
324
325
326
327
330

0
152
1333

AB EX WPT
GOTO  PAK265 ( 206)

245

THIS IS FINAL PART OF THE PACK ROUTI NE. WHEN THE

PKEND1

PKEND4
PKEND2

PKEND3

PKEND5

40
260
1160
70
1634
130
630
1160
416
70
216
1616
1434
666
77
666
1734
1734
1733
402
173
112
1360
34
152
420
34
1402
1673
246
1146
1160
412
116
1360
630
174
252
1

0
1160
70
1634
230
1360

SPOPND
C=N

DADD=C

C=DATA

PT= 0

G=C

C=M

DADD=C

A=C

C=DATA

B=A

A SR

PT= 1

A=A-1 XS

GOC  PKEND2 ( 301)
A=A-1 XS

INC PT

I NC PT

GOTO  PKENDL ( 271)
A=C  PT

GOTO  PKEND3 ( 317)
c=0  WPT

DATA=C

PT= 3

AB EX WPT

LC 4

PT= 3

? A<C PT

GONC  PKEND4 ( 277)
AC EX X
CCG1 X
DADD=C

A=C  WPT
c0 W
DATA=C

C=M

RCR 4

AC EX WPT
GOSUB  GENLNK

DADD=C
C=DATA
PT= 0
CG
DATA=C

I T WOULD BRANCH TO HERE TO

LOAD THE . END. ADDR
LOAD THE . END.

SAVE LAST BYTE OF .END. IN G

GET ADDR OF LAST PACKED REG
CHECK I'F ENOUGH ROOM I N THI S
REG. FOR A THREE- BYTE . END.

SAVE THE ADDR IN B

A. XS _ LAST BYTE S PCSI TI ON
CLEAR UNUSED BYTE AT TAI L
TH S BYTE USED ?

YES

PO NT TO NEXT H GHER BYTE

PUT . END. I N LAST PACKED REG

CLEAR UNUSED BYTES

PUT LAST REG BACK

CHECK HOW MANY BYTES UNUSED
GET LAST BYTE S ADDR

AT LEAST NEED 3 UNUSED BYTES

CHECK LAST BYTE POSI Tl ON

THERE IS ENOUGH ROOM THERE

NOT ENOUGH ROOM I N LAST REG
FOR A .END., WE HAVE TO PUT IT
TO NEXT REG

SAVE NEW.END. ADDR IN A

CLEAR NEXT REG FI RST

LET GENLNK PUT THE LINK I N
d 3: 0] PREV. END/ ALBL ADDR

C3:0] _ NEW.END. ADDR

PUT LAST BYTE OF . END. | N PLACE

* NOW CLEAR ALL REG S BETWEEN NEW . END. AND CLD . END.
*

266
267
268

331
332
333

106
1160
1570

C=0 X
DADD=C
C=REGN 13

ENABLE CH P O
C. X _ OLD CHAI N HEAD



269 334 246 AC EX X C. X _ NEW CHAI N HEAD
270 335 1550 REGN=C 13

271 336 56 B=0 w

272 337 PKEND6 1546 ? A#C X ALL DONE ?

273 340 1 GOLNC DCPLOO YES - DECOWPI LE AND EXIT
273 341 2

274 342 1146 CCG1 X

275 343 1160 DADD=C

276 344 356 BC EX W

277 345 1360 DATA=C

278 346 356 BC EX W

279 347 1703 GOTO PKEND6 ( 337)

*

* GIFEND - LOAD FI NAL END
*

283 350 GTFEND 106 C=0 X
284 351 1160 DADD=C
285 352 1570 C=REGN 13 LOAD CHAI N HEAD
286 353 GTFENL 34 PT= 3
287 354 420 LC 4
288 355 1160 DADD=C
289 356 34 PT= 3
290 357 412 A=C  WPT
291 360 70 C=DATA
292 361 1740 RTN
*
* PAKSPC
*
* SPECI AL PACK LOG C - A SUB- BRANCH FROM NEXT LI NE ROUTI NE
* PACK CALLS NXLDEL TO FI GURE OUT HOW MANY BYTES | N NEXT LI NE,
* BUT NXLDEL WOULD SEND | T BACK TO HERE | F | T ENCOUNTERS AN
* ALBL OR AN END. THE SPECI AL PACK LOG C HERE W LL GENERATE A
* NEW LI NK FOR EACH ALBL OR END, BUT NOT FOR THE FINAL END. IT
* WLL BRANCH AGAI N TO PAKEND, ALLOW NG | T TO TAKE CARE OF THE
* FI NAL END.
*
304 362 PAKSPC 1 GOSUB GTLINK
304 363 0
305 364 1076 C=C+1 S IS 1T AN END ?
306 365 67 GOC  PKSPCL ( 373) NO, IS AN ALBL
307 366 776 C=C+C S CHECK FOR FI NAL END
308 367 776 C=C+C S
309 370 776 C=C+C S
310 371 1 GOLC  PAKEND 'S A FINAL END
310 372 3
311 373 PKSPCL 630 C=M C[3:0] _ NEXT PACKI NG ADDR
312 374 412 A=C  WPT
313 375 174 RCR 4 C[3:0] _ PREVIOUS END OR ALBL ADDR
314 376 252 AC EX WPT
315 377 1 GOSUB GENLNK
315 400 0
316 401 374 RCR 10
317 402 1 GOSUB | NCAD2
317 403 0
318 404 252 AC EX WPT
319 405 530 M:=C
320 406 PKSPC3 260 C=N
321 407 412 A=C  WPT
322 410 1 GOSUB | NCAD2
322 411 0
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323 412 252 C=A WPT
323 413 412

324 414 160 N=C

325 415 1 GOSUB NXBYTA
325 416 0

326 417 1574 RCR 12

327 420 1042 C=C+1 PT
328 421 1 GOLC  NXLTX
328 422 3

329 423 1740 RTN

PKI OAS - PACK |/ O BUFFER AREA & KEY ASS|I GNMENT AREA AT BOTTOM
OF PROGRAM MEMORY.

ASSUMES CH P 0 ENABLED

USES A B,C M N RETURNS WTH CH P 0 DI SABLED

2 SUB LEVELS DEEP

FOR FLOWCHART OF PKI OAS, SEE DRC S LAB NOTEBOOK #00004 P. 26

339 424 PKIOAS 1570 C=REGN 13 LOAD CHAI N HEAD

340 425 346 BC EX X SAVE CHAIN HEAD I N B. X
341 426 116 C=0 W

342 427 460 LDI

343 430 300 CON2 12 0 ADDR OF CHIP 12 REG O

344 431 530 M=C M 2: 0] _ CURRENT STACK ADDR
345 432 160 N=C N[ 2: 0] _ CURRENT CHECKI NG ADDR
346 433 203 GOTO PKASN3 ( 453)

347 434 PKMLO 1160 DADD=C ENABLE CHECKI NG REG

348 435 70 C=DATA LOAD THE CHECKI NG REG

349 436 1076 C=C+1 S IS A KEY ASSI GNMENT REG ?
350 437 223 GONC PKIOL10 ( 461) NO TRY TO PACK I/ O AREA
351 440 1434 PT= 1

352 441 1352 ? C#H0 WPT KEYCODE IN REG [1:0] ?

353 442 47 GOC PKASNL ( 446) YES

354 443 574 RCR 6

355 444 1352 ? C#H0 WPT KEYCODE IN REG [7:6] ?

356 445 43 GONC  PKASN2 ( 451) NO, PACK THI S REG

357 446 PKASNL 1 GOSUB MOVREG

357 447 0

358 450 33 GOTO PKASN3 ( 453)

359 451 PKASN2 1 GOSUB CLRREG

359 452 0

360 453 PKASN3 306 C=B X LOAD CHAI N HEAD

361 454 406 A=C X

362 455 260 C=N

363 456 1546 ? A#C X REACHED CHAI N HEAD ?

364 457 1557 GCC PKMLO ( 434) NOT YET

365 460 1740 RTN

NOTE THERE | S AT LEAST ONE STATE TO BE HAD BY MOVI NG THE LOG C
AT PKASN3 AHEAD OF PKMLO. THE USE OF B. M I NSTEAD OF N 11:10]
TO STORE THE BUFFER LENGTH | N THE PKI O15 PATH M GHT RESULT I N
SAVI NG ANOTHER STATE OR TWO.

371 461 PKIO10 1176 CC-1 S RESTORE THE REG

372 462 1356 ? C#H0 W REACHED EMPTY AREA ?
373 463 1640 RTN NC YES, WE ARE DONE
374 464 376 BC EX S CHECK 1/ O BUFFER
375 465 334 PT= 10

376 466 130 G=C G _ BUFFER LENGTH

377 467 260 C=N
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378 470 230 C=G N[ 11: 10] _ BUFFER LENGTH
379 471 160 N=C
380 472 1434 PT= 1
381 473 PKIO20 260 C=N
382 474 374 RCR 10 C.[1:0] _ BUFFER LENGTH
383 475 1152 GG 1 WPT DONE W TH THI S BUFFER ?
384 476 1557 GCC PKASN3 ( 453) YES
385 477 174 RCR 4
386 500 160 N=C PUT THE UPDATED LENGTH BACK
387 501 1 GOSUB CLRREG
387 502 0
388 503 1336 ? B#0 S I'S THI S BUFFER BEI NG USED ?
389 504 1 GSUBC PUTREG YES. PUT REG BACK.
389 505 1
390 506 1653 GOTO PKI Q20 ( 473)
391 FILLTO @24 PRESERVE ENTRY TABLE

507 0000 NOP

510 0000 NOP

511 0000 NOP

512 0000 NOP

513 0000 NOP

514 0000 NOP

515 0000 NOP

516 0000 NOP

517 0000 NOP

520 0000 NOP

521 0000 NOP

522 0000 NOP

523 0000 NOP

524 0000 NOP

CLRREG - CLEAR AN UNUSED REG | N PROGRAM MEMORY

THI'S ROUTI NE CALLED BY PKI OAS TO CLEAR AN UNUSED REG

IN /0O ORI N KEY ASSI GNVENT AREA.

N[ 3: 0] = CURRENT CHECKI NG REG S ADDR ( THE REG TO BE CLEARED)

398 525 CLRREG 260 C=N C. X _ CURRENT CHECKI NG ADDR
399 526 1160 DADD=C

400 527 1056 C=C+1 PO NT TO NEXT CHECKI NG REG
401 530 160 N=C

402 531 70 C=DATA

403 532 16 A=0

404 533 73 GOTO MOVRL0 ( 542)

MOVREG - MOVE A REG TO ANOTHER ADDR
TH S ROUTI NE CALLED BY PKI OAS FOR PACKI NG THOSE UNUSED REGS
N[ 3:0] = ADDR OF THE REG TO BE MOVED
M 3:0] = DESTI NATI ON ADDR
410
PUTREG - PUT A REG STER BACK TO THE DESTI NATI ON ADDRESS, AND
| NCREMENT THE DESTI NATI ON ADDRESS.
USES: A C
INN A = REG TO BE PUT BACK
M X = DESTI NATI ON ADDRESS
QUT: (A) 1S STORED TO DATA REG (M X)
DADD = M X
M X 1S | NCREVENTED BY 1.
A |'S CLOBBERED.
ASSUMES: HEXMODE, NO PERI PHERAL ENABLED.
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422
422
423
424
425
426
427
428
429
430

CcoPY

534
535

536
537
540
541
542
543
544

COPY A PROGRAM

MOVREG 1
0

PUTREG 630
1160

1056

530

MOVR10 256
1360

1740

GOSUB  CLRREG

ENTRY PUTREG
M

DADD=C

C=C+1

M=C

AC EX W
DATA=C

RTN

FROM ROM TO RAM

CLEAR THE CHECKI NG REG FI RST

ENABLE THE DESTI NATI ON REG
PO NT TO NEXT DESTI NATI ON REG

ALPHA STRING IS IN REG 9 RI GAT-JUSTI FI ED. THE ROUTI NE W LL
SEARCH THE STRI NG I N ROM AND START COPYlI NG FROM TOP OF

THAT PROGRAM

THE CURRENT PGM
USES A, B, C CALLS ASRCH, MEMLFT.

NORVAL RETURN TO NFRKB.

IF REG 9 HAS NULL STRI NG AND I N ROM MODE, COPY

I F NOT ENOUGH MEM TO STORE THE PGM

DO NOTH NG SI MPLY GOTO PACK THE MEM AND SAY TRY AGAI N.
DURI NG THE COPYI NG

d 6:3] HAS ROV ADDR. B[ 5: 3]
REMAI NI NG # OF REG.’ S

545
546
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

XCOPY 1170
530

1356

213

1

0
1356

CPYNE 1
2

CPY100 1114
1757

1014

47

ERRRAM 1
0

0

CPY110 34
1

0

53

CPY120 314
1703

1

0

CPY130 256
674
1460
1166
1166
1166
47

ERRPR 1

CPY140 1172

TO BE COPI ED.
C=REGN 9

M=C

? CHO W
GONC
GOSUB  ASRCH
? CHO W
GCOLNC  ERRNE

CPY120 ( 571)

HAS RAM ADDR. B[ 2: 0]

HAS THE

GET ALPHA STRI NG

NULLSTRI NG ?

YES, START FROM PGM HEAD

DO THE ALPHA SEARCH

FINDIT ?

?89=1
&C
?82=1
GoC
ENTRY
GOosuB

XDEF
PT=
GOSUB

(€] ]0)
?810=1
GONC
GOosuB

AC EX
RCR

CXI SA
CGCG1
CCG1
CCG1
[co e

ENTRY
GOsuB

XDEF
CCG1

CPYNE ( 554)
CPY110 (
ERRRAM
ERROR

565)

MBGRAM
3
ROVHO5
CPY130 ( 575)

ERRRAM (
ROVHED

562)

607)

USER CODE ?
NO, M CROCCDE
ROM ?
YES

SAY RAM

GET THE PGM HEAD

ARE VE | N ROM ?
NO, VWE ARE | N RAM

GET PGM HEAD

C M
CHECK PRI VATE

NOT PRI VATE

PO NT TO P-1

_ PGV HEAD ADDR
GET HEADER WORD

249



475
476
476
477
478
479
480
481
482
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
510
511
512

514
515

517
518
519
520
521
522
523
524
525
526
527
528
529
530
531

610
611
612
613
614
615
616
617
620
621
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
671
672
673
674
675
676
677
700
701
702

CPY145
CPY150

CPY160

372

406
332
432
1460
1406

1146
346
106

1160

1570

1160

1160
1146
356
256
1360
356
674
1146
77
356
256
1334
620
1434
1473

BC EX
GOosuB

M

CPY160 (
W

Q=
S
S

Y170 (

POLESSOXRS SSX 0S

3
<
[N
N
(&)

662)

652)

703)

651)

SAVE ADDR IN B. M
HOW MANY REG LEFT ?

A X _ # OF REG LEFT I N MEM
SEE HOW MANY REGS REQUI RED

LOAD # OF REGS REQUI RED

ENOUGH ROOM FOR THI S PGM ?
NO, TRY TO PACK MEM

SAVE # OF REGS IN B. X

LOAD CHAI N HEAD
PO NT TO STARTI NG RAM ADDR

SAVE RAM ADDR IN B. M
LOAD FI NAL END
MAKE | T BECOVE LOCAL END

GET ROM ADDR
PO NT TO HEADER WORD
LOAD # OF BYTES IN 1ST REG

MOVE COUNTER TO C. S

PACK 7 ROM WORDS TO 1 REG
LOAD A BYTE

DONE W TH ONE REG

C. X _ RAM ADDR

C. X _ # OF REG REVAI NI NG
ALL DONE

250
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533 703 CPY170 74 RCR 3

534 704 1046 C=C+1 X

535 705 406 A=C X A. X _ NEW CHAI N HEAD ADDR
536 706 106 C=0 X

537 707 1160 DADD=C

538 710 1570 C=REGN 13

539 711 246 AC EX X

540 712 1550 REGN=C 13

541 713 34 PT= 3

542 714 2 A=0 PT SET PC TO BYTE O
543 OF OLD CHAI NHEAD REGQ STER
544 715 304 S10= 0 CLEAR ROVFLAG
545 716 1 GOSUB PUTPCX

545 717 0

546 720 1 GOSUB DECWMPL DECOWPI LE

546 721 0

547 722 NFRKBX 1 GOLONG NFRKB

547 723 2

548 ENTRY TRGSET

549 724 TRGSET 1670 C=REGN 14

550 725 106 C=0 X

551 726 1074 RCR 2

552 727 1530 ST=C

553 730 504 S6= 0

554 731 1204 S7= 0

555 732 260 C=N

556 733 1740 RTN

PATCHL - POST- RELEASE FI X TO DECAD AND DECADA 9/21/78
DECAD IS I N QUAD 10.

562 ENTRY PATCHL
563 734 PATCHL 542 A=A+l PT
564 735 1 GOLNC | NCADA
564 736 2

565 737 556 A=A+1

566 740 1740 RTN

PATCH2 - POST- RELEASE FI X TO CLRPGM FOUND LATER I N QUAD 8.
TH S PATCH ALLOAS CLEARI NG OF PRI VATE PROGRAMS AT THE END OF
PROGRAM MEMORY.

THE S10=0 | S ANOTHER FI X TO ALLOW CLEARI NG OF RAM PROGRAMS
VWHEN THE PROGRAM COUNTER |'S PO NTI NG TO ROM

574 ENTRY PATCH2

575 741 PATCH2 304 S10= 0 CLEAR ROM FLAG

576 742 1 GOSUB FI XEND CGET THE 3RD BYTE OF THE CURRENT END
576 743 0

577 744 312 C=B WPT

578 745 1730 CST EX TURN OFF THE PRI VATE BIT.

579 746 504 S6= 0

580 747 1730 CST EX

581 750 1 GOSUB PTBYTM PUT THE 3RD BYTE BACK

581 751 0

582 752 474 RCR 8 SET UP FOR CPGVHD

583 753 412 A=C WPT

584 754 1 GOLONG CPGVHD GO TO THE TOP OF THE PROGRAM AND RETURN

584 755 2
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589
590
591
592
592
593

756 PATCHS
757
760
761
762

314
1640
1

0

0

* PATCH5 - POST- RELEASE
*

597
598
599
600
601
602
603
604
605

763 PATCHS
764
765
766
767

770

771
772
773
774
775
776
777

1146
1640
214
1347
106

1740

0000
0000
0000
0000
0000
0000
0000

252

PATCH3 - POST- RELEASE FI X TO | NSSUB FOUND AT THE END OF QUAD 8
TH' S FI X PREVENTS DATA ENTRY | NTO PRI VATE PROGRAMS.

ENTRY PATCH3

?510=1 IS TH'S A ROM PROGRAM?
RTN NC NO, CONTI NUE

GOSUB  ERROR YES, ERRCOR QUT

XDEF M5GROM

FI X TO DEL NNN TO MAKE | T WORK WHEN LI NE#=000

ENTRY PATCHS
CGCG1 X DEC LI NE# & TEST FOR 000
RTN NC NON ZERO - K
?55=1 IS TH S BACKARROW?
GoC NFRKBX ( 722) YES, DO NOTH NG
C=0 X MUST BE DEL NNN.
PUT LI NE# BACK TO 000
RTN
FILLTO @77

*
* UPLI NK JUVP TABLE HERE
*

609 1000 TABUPL 70 C=DATA GET THE FI RST BYTE
610 1001 553 GOTO UPLBO (1056) SPECI AL CASE
611 1002 70 C=DATA
612 1003 443 GOTO UPLBL (1047) ANOTHER SPECI AL CASE
613 1004 70 C=DATA
614 1005 403 GOTO UPLB2 (1045)
615 1006 70 C=DATA
616 1007 343 GOTO UPLB3 (1043)
617 1010 70 C=DATA
618 1011 303 GOTO UPLB4 (1041)
619 1012 70 C=DATA
620 1013 243 GOTO UPLB5 (1037)
621 1014 UPLB6 70 C=DATA
622 1015 GBA5 374 RCR 10 ROTATE LI NK | NTO PLACE
623 1016 1740 RTN
624 FI LLTO @017

1017 0000 NOP

* GET BYTE JUMP TABLE HERE
626 1020 TBLGBA 70 C=DATA 7 ENTRY PO NTS (0,2, 4,...,12)
627 1021 1740 RTN
628 1022 70 C=DATA
629 1023 223 GOTO GBAL  (1045)
630 1024 70 C=DATA
631 1025 163 GOTO GBA2  (1043)
632 1026 70 C=DATA
633 1027 123 GOTO GBA3  (1041)
634 1030 70 C=DATA
635 1031 63 GOTO GBA4  (1037)
636 1032 70 C=DATA



637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666

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

UPLI NK -
G VEN AN ADDRESS

MM FORVAT, AND THE
THE ADDRESS OF THE
THE SAVE FORNVAT AS
NEXT LINK I'S FOUND
EXPECTS AND RETURNS

GBAG6
GBAGA

UPLB5
GBA4

UPLB4
GBA3

UPLB3
GBA2

UPLB2
GBAl

UPLB1

UPLBO

MOVE UP

1623

70
1574
1740

474
1740

574
1740

174
1740

1074
1740
206
352
1146
1160
70
312
1740
206
346
1146
1160
70
306
1513

&Or0
C=DATA
RCR
RTN

RCR
RTN

RCR
RTN

RCR
RTN

RCR
RTN
B=A

BC EX
CCG1
DADD=C
C=DATA
C=B
RTN
B=A

BC EX
CCG1
DADD=C
C=DATA
C=B
Q010

253

GBA5  (1015)

12
8
6
4
2
X RETRI EVE REGQ STER #
WPT SAVE LINK (4 DIG, GET ADDRESS IN C
X
GET THE THI RD BYTE
WPT
X RETRI EVE THE REG STER #
X SAVE 2 DIA@ TS OF LINK, GET ADD IN C
X
GET 2ND AND 3RD BYTES
X

GBAGA (1035) PUT ALL 3 BYTES I N PLACE

ONE LINK OF THE LABEL CHAI' N
OF THE FIRST BYTE OF A LINK IN A[3:0] IN

LI NK AT THAT ADDRESS IN C[ 2: 0], RETURNS
NEXT LINK IN A AND THE NEXT LINK IN C IN

INPUT. | N ADDI TION, THE BYTE FOLLON NG THE
IN C[13: 12] .
PT=3

GET A LINK G VEN THE ADDRESS OF A LINK I N Al 3: 0]
RETURNS THE LI NK I N THE SAME FORM AS UPLI NK

C=0
C=C+C
C=C+C
C=C+C
CC+1
C=C+C
C=C+C
GoC
C SR
[coJ o
C SR
C=C+1
C=A+C
GONC

USES A[3:0], B[3:0] AND C.
LEAVES DADDHO.

GTLINK -

GTLNKA - SAME AS GTLI NK, BUT
682 1065 UPLINK 102

683 1066 752

684 1067 752

685 1070 752

686 1071 1042

687 1072 742

688 1073 746

689 1074 37

690 1075 1706

691 1076 33

692 1077 ULI NK1 1706

693 1100 1066

694 1101 ULI NK2 1012

695 1102 33

696 1103 1046

C=C+1

EXPECTS ADDRESS I N ([ 3: 0]

PT CREATE THE NEW ADDRESS

WPT EXPAND THE LI NK

WPT

WPT

PT ADD 2 TO BYTE NUMBER WHEN DOUBLED
PT PREPARE FOR BASE 14 ADD

X

ULI NK1 (1077)
X
ULI NK2 (1101)
X
XS

WPT FORM NEW ADDRESS
ULI NK3 (1105)
X



* % ok 3k Ok *

* % * X

697

698 1104 33
699 1105 ULI NK3 1142
700 1106 1142
701 1107 GILNKA 412

702 1110 1160
703 1111 174
704 1112 460
TABLE JUMP

706 1113 1040
707 1114 374
708 1115 740
GTILI NK HERE

710 1116 GTLINK 252
711 1117 1703

XBST -

LEGAL
[€O]]0)
CCG1
CGCG1

=C
DADD=C
RCR
LDl

CON
RCR
G&oroc

AC EX
[coj]e

EXECUTE BACKSTEP
MAI NLI NE CODE TO EXECUTE BACKSTEP FUNCTI ON

GTLNKA (1107) ADDRESS READY

PT
PT
WPT
4

@040
10

WPT

THE ADDRESS | S READY
SAVE THE ADDRESS

SELECT THE CORRECT REG STER
PREPARE THE 7-WAY TABLE

UPLI NK TABLE ADDRESS
@O GET LINK
PUT ADDRESS | N PLACE

GTLNKA (1107) GO CGET LINK

ASSUMES STATUS SET 0 UP. PRGM MCDE BI T USED.

USES 3 SUB LEVELS.

GOLONG

STEP

BSTCAT
SSTBST
BSTEP

DFRST9

DRSY25
NFRKB1

CATALOG SET

BACK UP ONE LI NE

254

DI SPLAY STEP NUMBER UNTI L KEY UP

PROG MODE?

YES, DON' T PUT UP NEW DI SPLAY

DONE!

ASSUMES STATUS SET 0 UP. PRGM MCDE BI T USED.

718 1120 XBST 574
719 1121 1730
720 1122 1414
721 1123 1
721 1124 3
722 1125 1
722 1126 0
723 1127 1
723 1130 0
724 1131 XBST1 1
724 1132 0
725 1133 14
726 1134 1
726 1135 3
727 1136 1
727 1137 2
XSST - EXECUTE SI NGLE
732 1140 XSST 574
733 1141 1730
734 1142 1414
735 1143 1
735 1144 3
736 1145 1
736 1146 0
737 1147 1
737 1150 0
738 1151 1770
739 1152 14
740 1153 203
741 1154 1346
742 1155 1
742 1156 1
743 1157 1
743 1160 0
744 1161 514
745 1162 23

RCR
CST EX
?S81=1
GCLC

GOosuB
GOosuB
C=REGN
?83=1
GONC
? CH#O
GSUBC
GOsuB

?86=1
GONC

6

SSTCAT
SSTBST
GETPC
15
XSSTR
X
NXLSST
GETLIN

*+2

(1173)

(1164)

CATALOG MODE

ALSO CGET THE LI NE NUMBER

PRGM MODE?

NO, RUN MODE

| F THE LI NE NUMBER #0
GO TO THE NEXT LI NE

FI X THE LI NE NUMBER
TOP OF PROG?

NO, DO A SI MPLE | NCREMENT
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746 1163 106 C=0 X YES, SET LINE # TO 1
747 1164 1046 C=C+1 X
748 1165 23 GONC  *+2 (1167) I F NOT VALID, LEAVE ALONE
749 1166 1146 CCG1 X
750 1167 1750 REGN=C 15
751 1170 1 GOSUB PUTPC FI X UP PC
751 1171 0
752 1172 1373 GOTO  XBST1 (1131) DONE!
* RUN MODE SI NGLE STEP
754 1173 XSSTR 1346 ? CH#O X LI NE 0?
755 1174 37 GOC XSSTR1 (1177) NO, DO NOTHI NG
756 1175 1046 C=C+1 X YES, MOVE TO LINE 1
757 1176 1750 REGN=C 15
758 1177 XSSTR1 1 GOSUB DFKBCK DI SPLAY LI NE NUMBER
758 1200 0
759 1201 1114 ?89=1 KEYBD RESET YET?
760 1202 1 GSUBNC NULTST NO
760 1203 0
761 1204 1 GOSUB CGETLIN I NCREMENT THE LI NE NUMBER
761 1205 0
762 1206 1046 C=C+1 X
763 1207 1750 REGN=C 15
764 1210 1 GOSUB SETSST SET SST BIT
764 1211 0
765 1212 1 GOLONG RUNNK GO DO 1 | NSTRUCTI ON
765 1213 2

*
* CLRPGM - CLEAR PROGRAM
* TH'S ROUTI NE CLEARS THE PROGRAM WHOSE NAME IS FOUND | N REG 9.
* |F REG 9 = NULL, THEN CLEAR THE PROGRAM WHERE THE PC | S
*- CURRENTLY PO NTI NG
* USES A, B[3:0],C MN,PT,ST[9, 7: 0], 4 SUB LEVELS.
*
* SEE DRC S LAB NOTEBOOK #10422X P. 106 FOR FLOAMCHART OF CLRPGM
*
775 1214 CLRPGM 1170 C=RECN 9 RETRI EVE THE NAME
776 1215 530 M=C SAVE FOR ASRCH
777 1216 1356 ? C#O LABEL PRESENT?
778 1217 207 GOC CLRP1 (1237) YES, GCOFINDIT
779 1220 314 ?S10=1 ROM FLAG?
780 1221 437 GCC XCLPX1 (1264) YES, DO NOTH NG
781 1222 1 GOsUB GETPC NULL STRI NG HERE, GET CURRENT ADDRESS.
781 1223 0
782 1224 CLRP2 1 GOSUB FLI NK FIND THE END OF THE PROGRAM
782 1225 0
783 1226 1 GOSUB PATCH2 THI' S PATCH CLEARS THE PRI VATE BI T
783 1227 0
784 1230 1 GOSUB PUTPCL STORE IN PC & GET LINE #
784 1231 0
785 1232 210 S5= 1 DELETE THE PROGRAM END
786 1233 116 C=0 SET # LINES TO DELETE = FFF
787 1234 1146 CCG1 X
788 1235 1110 S9= 1 SET UP FOR PACK
789 1236 413 GOTO CLRP3 (1277) GO DELETE THE PROGRAM
790 1237 CLRP1 1 GOSUB ASRCH GO DO ALPHA SEARCH
790 1240 0
791 1241 34 PT= 3
792 1242 1356 ? C#O SUCCESS?
793 1243 33 GONC CLPERR (1246) NO ERROR EXIT

794 1244 1014 ?S2=1 LABEL FOUND | N ROW?
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795

796 1246 CLPERR

796

1245
1247

DELNNN -

1573 GONC CLRP2 (1224)

2

1 GOLONG ERRNE

DELETE NNN | NSTRUCTI ONS
THI'S ROUTI NE DELETES NNN LI NES OF PROGRAM STARTI NG W TH
- THE ONE PO NTED TO BY THE PC.
THE NNN ARGUMENT |'S FOUND IN Al X] .
DELNNN W LL NOT DELETE A PROGRAM END STATEMENT.
IN ALL OTHER WAYS THI S FUNCTI ON | S LI KE XDELET FOUND BELOW

XDELET - EXECUTE DELETE LI NE
DELETES 1 LI NE FROM PROGRAM MEMORY STARTI NG W TH
- THE BYTE PO NTED TO BY THE PC +1. THE PC IS SET
- TO PROPERLY PO NT TO THE PRECEDI NG LI NE.
UPDATES LINKS | F A CHAIN ELEMENT | S DELETED
ALSO SETS PACK AND DECOWPI LE BI TS OF THE
- FOLLOW NG END
S6 SET TO 1 WHEN AN END | S DELETED
NOTE, WLL NOT DELETE THE FI NAL END
USES A, B,C, M N, ST[9: 0], PT

256

NO, FOUND I N RAM
ERROR EXI T

SEE DRC' S LAB NOTEBOOX #10422X P. 107 FOR FLOACHART OF DELNNN AND

820
821
822
823
824
825
826
827
828
829
830
831
832
833
833
834
834
835
836
836
837
838
839
840
841
842
842
843
844
845
846
847
848
848

XDELET.
1250 DELNNN 256
1251 1146
1252 617
1253 204
1254 14
1255 563
1256 33
1257 XDELET 210
1260 116
1261 XDELA 160
1262 1514
1263 507
1264 XCLPX1 314
1265 1
1266 3
1267 1
1270 0
1271 1770
1272 1
1273 0
1274 1750
1275 1104
1276 260
1277 CLRP3 504
1300 XDELML 160
1301 1
1302 0
1303 514
1304 47
1305 260
1306 1146
1307 1713
1310 XDELM2 1
1311 0

AC EX
CGCG1
GOoC
S5=
?83=1
GONC
[cojle
S5=
C=0
N=C
?812=1
GoC
?510=1
GOLC

GOsuB

C=REGN
GOsuB

REGN=C
S9=
C=N
S6=
N=C
GOosuB

?56=1
coC
C=N
CCG1
GONC
GOosuB

X
XDELEX (1333)
0

XDELEX (1333)

XDELA (1261)
1

XDELEX (1333)
| NSSUB
GETPC

15
PATCHS

15
0

0
DELLI N

XDELM2 ( 1310)

X
XDELML ( 1300)
FLI NKP

STORE # TO DELETE -1 IN N

ZERO TO DELETE, DO NOTHI NG
DON T DELETE AN END.

PRGM MODE?

NO, DON T DO IT.

GO DELETE.

DELETE ENDS

DELETE 1 LINE

STORE # OF LINES TO DELETE -1
PRI VATE?

YES - DO NOTHI NG

ROM FLAG?

YES, DO NOTHI NG DI SPLAY [ ROM .

GET STARTI NG ADDRESS OF DELETE
DECREMENT LI NE NUMBER | F NON ZERO

CLEAR PACK FLAG

CLEAR END FLAG
STORE # OF LINES LEFT TO DELETE -1
DELETE 1 LINE

TRAVERSED AN END?
YES. QUIT.

X -1 = # LEFT TO DELETE
DONE?

NO, GO AROUND AGAI N



849 1312 174
850 1313 252
851 1314 374
852 1315 1
852 1316 0
853 1317 174
854 1320 412
855 1321 1114
856 1322 1
856 1323 3
857 1324 1
857 1325 0
858 1326 1346
859 1327 43
860 1330 630
861 1331 1
861 1332 0
862 1333 XDELEX 1
862 1334 2

*

* SSTBST - LOG C COVMON

*
866
867 1335 SSTBST 1505
868 1336 674
869
870 PR15RT
871 1337 1
871 1340 0
872 1341 1
872 1342 0
873 1343 1
873 1344 0
874 1345 1514
875 1346 1657
876 1347 1740
877
ERROR - ERROR EXIT
CALLI NG SEQUENCE

GOSUB ERROR
XDEF <MSGXXX>

LR I I T N R

RCR
AC EX
RCR
GOosuB

RCR

TO SST
ENTRY

ENTRY
GOosuB
GOsuB
GOosuB
?812=1
RTN

RROR ROUTI NE PERFORMS :
| F ERROR FLAG ALREADY SET, RESET | T, RTN TO NFRKB
UNCONDI TI ONAL RESET DATAENTRY FLAG, AND OTHERS

4
WPT

10

FI XEND

4
WPT

GIQ. 5
GETLIN

X
XDELEX (1333)

BSTEPA
NFRKB

AND BST
SSTBST
@505
@74
PRL5RT
RSTSEQ
ANNOUT

L1 NNUM

XDELEX (1333)

257

SAVE PREVI QUS LI NK ADDRESS I N ([ 6: 3]
PUT DECOWPI LE BI TS I N END

PUT A[3:0] BACK

GO PACK?
YES.

BACK STEP IF NEWLINE NUM # O.
BACK STEP?

NO, LI NE O.

RETRI EVE THE CURRENT ADDRESS
BACK STEP.

ALL DONE!

GOSUB PRT15

FOR THE PRI NTER

CLEAR 6 FLAGS

UPDATE ANNUNCI ATORS
RECONSTRUCT PRI VACY FLAG

PRI VACY?
YES. GOLONG NFRKB

| F PROGRAM RUNNI NG, STOP RUNNI NG AND DO A BACK STEP

E
1.
2.
3. DI SPLAY ERROR MESSAGE
4,
5

ALVWAYS RETURN TO NFRKB, WON' T RETURN TO CALLI NG PROGRAM

ERR110 -

893
894
894
895
896
897
898
899

1350
1351

1352
1353
1354
1355

ERROR EXIT SI MPLY DECI DE TO DO A BACK STEP OR NOT BEFORE
RETURNI NG TO NFR. REQUI RED STATUS SET 0 LOADI NG

ERRSUB

ENTRY

ERRSUB

1 GOSUB RSTMs0

0

410
1140
1274
1530

S8=
SETHEX
RCR
ST=C

1
7

ENABLE CH P O AND

CLEAR DATAENTRY FLAG
TELL M5G TO SET MSGFLAG
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900
901
902
903
904
905
906

908
908
909
910
911
911
912
913
914
915
916
916
917
918
918
919
919
920
921

1356
1357
1360
1361
1362
1363
1364

1365
1366
1367
1370
1371
1372
1373
1374
1375
1376
1377
1400

1401
1402
1403
1404

1405

DELLIN -

- TO | NCLUDE THE DELETED LI NK.

1014
1640
1004
1630
1274
1650
ERRTN 1473

ERRCR 1
660

1460

ERR110 1314
114

33

ERR120

ERR130

OrORr O

1573
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252=1 ERROR FLAG ?

RTN NC NO

S2= 0 RESET ERROR FLAG

C=sT

RCR 7

REGN=C 14

GOTO  XDELEX (1333)

GOSUB  ERRSUB

C=STK

CXI SA

GOSUB  MBGE

2513=1 RUNNI NG ?

GOC  ERRL20 (1377) YES

254=1 SST 2

GONC  ERRI30 (1401) NO

GOSUB  BSTEP

GOSUB  STOPS CLEAR PAUSEFLAG & RUNNI NG

GOSUB LI NNUM GUARANTEE VALI D LI NE NUVBER
FOR PARSE | N PRGM MODE

GOTO ERRTN (1364)

DELETE LI NE FROM PROGRAM MEMORY

THI'S ROUTI NE DELETES A LI NE OF CODE STARTING WTH THE
- NEXT BYTE AFTER THE ONE SPECI FI ED BY A[3: 0] I N MV FORNAT.
W LL NOT DELETE THE FI NAL END

RETURNS S6=1 | F END DELETED.
IF A CHAIN ELEMENT | S DELETED, THE PREVI QUS LI NK | S UPDATED

USES A[3:0], B, C,M 3 SUBROUTI NE LEVELS

NOTE !!!

935
936
937
938
939
940
940
941
942
943
944
945
946
946
947
947
948
949
950
951

1406
1407
1410
1411
1412
1413
1414
1415
1416
1417
1420
1421
1422
1423
1424
1425
1426
1427
1430
1431

THI' S ROUTI NE

DELLIN 252
412

530

110

1210

1

0

630

252

530

63

DELLN2 116
1

0

1

0

DELLN1 630
1552

1717

1740

CANNOT

AC EX
A=C
M=C
S4=
S7=
GOsuB

CM
AC EX
M=C
&OT0
C=0
GOosuB

GOosuB

CM
? AHC
GoC
RTN

BE CALLED FROM A SUBROUTI NE

WPT SAVE STARTI NG ADDRESS
WPT
1
1
NXLDEL FI ND THE ENDI NG ADDRESS
RETRI EVE THE STARTI NG ADDRESS
WPT AND SAVE THE ENDI NG ADDRESS
DELLN1 (1426) ZERO OUT APPROPRI ATE BYTES
ZERO 1 BYTE
I NCADA MOVE THERE
PTBYTA PUT ZERCS I N
RETRI EVE THE ENDI NG ADDRESS
WPT DONE?
DELLN2 (1421) NO, DELETE SOVE MORE
ALL DONE
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SAVE BYTES TO STCORE

IN B

WAKE UP THE RI GHT REG STER
RESTCRE A

PREPARE FOR BRANCH TABLE (7)

PUT LI NK TABLE ADDRESS
PUT ADDRESS I N PCSI TI ON
7- WAY BRANCH

SAVE BYTE TO STORE IN B
SET UP FOR 1-BYTE STORE
SAVE BYTE

WAKE UP THE RI GHT REG
RESTCORE A

PREPARE FOR TABLE JUWP

PUT BYTE TABLE ADDRESS

RIGHT 1 BIT | F S10=0

PUTPCF EXCEPT | F RUNNI NG LI NE# NOT SET TO FFF

PUTPC EXCEPT CALLS DECAD BEFORE GO NG TO PUTPC

RUNNI NG?
YES, DON T SET LI NE# TO FFF
SET LI NE# TO FFF

952
PTLINK - PUT LI NK
PUTS ([ 3: 0] | NTO PROGRAM MEMORY AT THE ADDRESS PO NTED TO
- Al3:0] IN MM FORMAT.
PT=3 EXPECTED AND RETURNED
USES B[ 3: 0]
TH'S ROUTINE M XED | N W TH PTBYTA
961 1432 PTLINK 252 AC EX WPT
962 1433 PTLNKA 212 B=A  WPT
963 1434 1160 DADD=C
964 1435 412 A=C  WPT
965 1436 174 RCR 4
966 1437 460 LD
TABLE JUWP
968 1440 1203 CON @203
969 1441 PTLNKB 374 RCR 10
970 1442 740 GOTOC
PTBYTA - PUT BYTE
PUT THE BYTE IN C[1:0] | NTO RAM AT THE ADDRESS
- PO NTED TO BY A[3:0] I N MM FORMAT.
PT=3 OUT
USES B[ 1: 0]
978 1443 PTBYTA 256 AC EX
979 1444 1434 PT= 1
980 1445 212 B=A  WWPT
981 1446 1160 DADD=C
982 1447 416 A=C
983 1450 PTBYTP 174 RCR 4
984 1451 460 LD
TABLE JUWP
986 1452 1200 CON @200
987 1453 1663 GOTO  PTLNKB (1441)
PUTPC - PUT AWAY THE PROGRAM COUNTER
PLACES A[3:0] IN MM FORMAT | NTO THE PC AFTER CONVERTI NG
- TO PC FORVAT BY SHI FTI NG A 3]
PT=3 ASSUMED AND RETURNED
PUTPCF - SAME AS PUTPC, BUT SETS LI NE# TO FFF
PUTPCX - SAME AS
PUTPCD - SAME AS
CONSEQUENTLY USES 1 SUBROUTI NE LEVEL
1001 ENTRY PUTPCD
1002 1454 PUTPCD 1 GOSUB DECAD
1002 1455 0
1003 1456 113 GOTO PUTPC (1467)
1005 1457 PUTPCX 1314 ?S13=1
1006 1460 77 GOC  PUTPC (1467)
1007 1461 PUTPCF 116 C=0
1008 1462 1160 DADD=C
1009 1463 1770 C=REGN 15
1010 1464 106 C=0 X

259
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1011 1465 1146 CCG1 X

1012 1466 1750 REGN=C 15

1013 1467 PUTPC 106 C=0 X

1014 1470 1160 DADD=C

1015 1471 PUTPCA 1470 C=REGN 12 CET PC

1016 1472 252 AC EX WPT

1017 1473 412 A=C WPT NEW PC | N PLACE

1018 1474 314 ?S10=1 ROM ADDRESS?

1019 1475 127 GOC PUTPC3 (1507) YES, NO SHIFT

1020 1476 742 C=C+C PT SH FT 1 BIT R GHT

1021 1477 23 GONC  PUTPC1l (1501)

1022 1500 1042 C=C+1 PT

1023 1501 PUTPCL 742 C=C+C PT

1024 1502 23 GONC  PUTPC2 (1504)

1025 15083 1042 C=C+1 PT

1026 1504 PUTPC2 742 C=C+C PT

1027 1505 23 GONC  PUTPC3 (1507)

1028 1506 1042 C=C+1 PT

1029 1507 PUTPC3 1450 REGN=C 12 PUT PC BACK

1030 1510 1740 RTN

SPECI AL DELETE AND PACK LOGQ C HERE

1032 1511 SKPDEL 114 ?S4=1 DELETE LOd C?

1033 1512 1 GOLNC PAKSPC PACK LOG C GCES HERE
1033 1513 2

1034 1514 SKPDL 1 GOSUB | NCADA MOVE | NSI DE LI NK

1034 1515 0

1035 1516 1 GOSUB FLI NKA FI ND VARI QUS LI NKS

1035 1517 0

1036 1520 252 AC EX WPT

1037 1521 412 A=C WPT RESTORE ADDRESS BEFCRE LI NK
1038 1522 1 GOSUB DECADA

1038 1523 0

1039 1524 252 AC EX WPT

1040 1525 530 M=C SAVE CURRENT AND PREVI QUS LI NK ADDRESSES
1041 1526 1 GOSUB GILINK GET THE CURRENT LI NK
1041 1527 0

1042 1530 1076 C=C+1 S END?

1043 1531 137 GOC SKPD7 (1544) NO, ALPHA LABEL.

1044 1532 510 S6= 1 END, REMEMBER I T.

1045 1533 214 ?S5=1 TRAVERSE THE END? ( DELET)
1046 1534 63 GONC  SKPD4 (1542) NO (DEL NNN)

1047 1535 1176 CGG1 S FI NAL END?

1048 1536 776 C=C+C S

1049 1537 776 C=C+C S

1050 1540 776 C=C+C S

1051 1541 343 GONC  SKPD1 (1575) NO, TRAVERSE THE END
1052 1542 SKPD4 660 C=STK THIS IS A SPECI AL CASE EXIT OUT
1053 1543 1740 RTN OF DELLIN'!I!T WATCH OUT! !'!
1054 1544 SKPD7 630 C=M SAVE M IN B

1055 1545 356 BC EX

1056 1546 1 GOSUB | NCAD2 CHECK BYTE AFTER TEXT CHAR
1056 1547 0

1057 1550 1 GOSUB NXBYTA GET KEYCCDE

1057 1551 0

1058 1552 1434 PT= 1

1059 1553 1152 CG=CG-1 WPT SUBTRACT 1

1060 1554 117 GOC SKPD6 (1565) DO NOTHI NG | F 0 KEYCODE
1061 1555 406 A=C X PCSI TI ON FOR BI TMAP SUBS.
1062 1556 1746 A SL X

R NOVAS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer
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1064
1065
1065
1066
1066
1067
1068
1069
1070
1071
1071
1072
1072
1073
1074
1075
1076
1077
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1094
1095
1096
1097
1098
1098
1099

1560
1561
1562
1563
1564
1565
1566
1567
1570
1571
1572
1573
1574
1575
1576
1577
1600
1601
1602
1603
1604
1605
1606
1607
1610
1611
1612
1613
1614
1615
1616
1617
1620
1621
1622
1623
1624
1625
1626
1627
1630
1631

GENLNK -
G VEN 2 ADDRESSES | N Al 3: 0] (LARGER) AND ([ 3: 0] (SMALLER),
CREATES THE NECESSARY LI NK TO GO UP THE CHAIN FROM C TO A.
TH'S LINK IS STORED I N THE C ADDRESS | N MEMORY

ASSUVES AND RETURNS PT=3.

A[3:0],B[3:0], M

USES

1109
1110
1111
1112
1113
1114
1115
1116

SKPD6

SKPD1

SKPD2
SKPD3

1506

106
1066
1066
1006

1166
1166

1046
152

630
412
1204

1632 GENLNK 530

1633
1634
1635
1636
1637
1640
1641

1512
27
112
1112
43
1146
1142

DADD=C
GOosuB

GOosuB

C=C+1
CC+1
C=A+C

CGCG1
CGCG1

CC+1
AB EX
GOsuB

C=M
=C

TBlI TMP
SRBVAP

WPT
I NCADA

GTLI NK
10

GTILNKA

4

WPT
X
*+2  (1612)
X

XS

XS

X

SKPD2 (1621)
XS

XS
SKPD3  (1622)
X

WPT
PTLI NK

WPT
0

GOLONG NXLDEL

GENERATE LI NK
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CLEAR BIT
RESTORE B TO M

GET ADDRESS OF LINK IN Al 3:0]
CGET THE LI NK

SAVE THE CURRENT LI NK

FI X PREVI QUS LI NK

GET ADDRESS OF PREVI QUS LI NK
PCSI TI ON FOR GTLI NK

GET IT

PLACE THE FI RST LINK I N Al 3: 0]

END OF CHAI N SPECI AL CASE
NOT' HERE

PUT END OF CHAIN 1 LI NK DOMN
BASE 14 ADD

CREATE NEW LONGER LI NK

NEW LI NK READY
PUT THE NEW LI NK BACK

GET ADDRESS OF BYTE BEFORE LI NK
TRAVERSE THE LINK THI S TI ME
ARCUND VE GO AGAI N.

AND 1 SUB LEVEL. C SAVED.
FOR THE SPECI AL CASE OF A[3:0]=0, O IS STORED AS THE LI NK.

M=C
? A#O
coC
C=0
CA-C
GONC
CCG1
CCG1

WPT
*+2  (1636)
WPT

WPT

GENLK1 (1643)
X

PT

TOP OF CHAI N?

NO

YES, CREATE A ZERO LI NK
CREATE LI NK

FI X UP ADDRESS
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1117 1642 1142 C=C-1 PT I N THE BORROW CASE
1118 1643 GENLKL 746 C=C+C X MAKE COVPACT LI NK
1119 1644 746 C=C+C X

1120 1645 746 C=C+C X

1121 1646 746 C=C+C X

1122 1647 23 GONC  *+2 (1651)

1123 1650 1042 C=C+1 PT

1124 1651 1712 C SR WeT

1125 1652 1420 LC 12 CREATE LI NK CHAR.
1126 1653 34 PT= 3 PUT PO NTER BACK
1127 1654 412 A=C  WPT STORE LI NK

1128 1655 630 C=M

1129 1656 1 GOSUB PTLNKA

1129 1657 0

1130 1660 630 C=M FI X UP

1131 1661 1740 RTN DONE

*
* | NSSUB - | NSERT SUBROUTI NE
* THI'S SUBROUTI NE SETS UP THE CALCULATOR FOR AN | NSERT.
* |F THE LINE NUMBER # 0 OR THE CURRENT LINE # END, THEN
*. THE PC | S ADVANCED PAST THE CURRENT LINE, S9 IS SET TO 1.
*. AND THE LINE # |'S | NCREMENTED BY 1.
* [ 13:10] 1S SAVED IN A[13: 10].
* USES A[3:0],B[3:0],C, ST[9, 7: 0] .
*
1141 1662 INSSUB 1 GOSUB PATCH3 TH' S PATCH CHECKS PRI VACY FOR DATA ENTRY
1141 1663 0
1142 1664 1514 ?S12=1 IS TH'S A PRI VATE PROGRAM?
1143 1665 1 GOLC ERRPR YES, SAY PRI VATE
1143 1666 3
1144 1667 I NSUBA 256 AC EX SAVE C IN A
1145 1670 1 GOSUB GETPC
1145 1671 0
1146 1672 1104 S9= 0 DI SABLE BACKSTEP | N | NBYT ERROR
1147 1673 1770 C=REGN 15 GET LI NE NUMVBER
1148 1674 1346 ? C#O X NON- ZERO LI NE  NUMVBER?
1149 1675 63 GONC I NSUBL (1703) NO, DON T SKPLIN, BUT I NC LI NNUM
1150 1676 1 GOSUB SKPLIN SKIP A LINE
1150 1677 0
1151 1700 514 ?S6=1 H T AN END?
1152 1701 67 GOC I NSUB2 (1707) YES, DON T | NCREMENT LI NNUM
1153 1702 1110 S9= 1 ENABLE BACKSTEP ON ERROR
1154 1703 INSUBL 1 GOSUB GETLIN | NCREMENT LI NE NUVBER
1154 1704 0
1155 1705 1046 C=C+1 X
1156 1706 1750 REGN=C 15 STORE AVAY AGAI N
1157 1707 | NSUB2 1 GOLONG PUTPC PUT ADDRESS AWAY AND RETURN
1157 1710 2
1158
1159
1160
1161
1162
1163
1164

*

* G08UBO, GOSUBL, GOSUB2, GOSUB3 - GOSUB LONG WTHIN A 4K ROM TO AN

*- ADDRESS WTHI N A SPECI FI ED 1K ROM

* THESE ROUTI NES ARE THE SAME AS GOSUB EXCEPT | NSTEAD OF ASSUM NG THAT
*- THE DESTI NATI ON ADDRESS | S W THI N THE CURRENT 1024- WORD ROM THE
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*. DESTI NATI ON ROM | S SPECI FI ED BY THE CALL. |.E. TO GOSUB TO A
*. SUBROUTINE I N ROML OF A 4- ROM CHI P, ONE WOULD USE:
* GOSUB  GOSUBL
* XDEF  <NAME>
*
* WARNING !'! | F YOU SPECI FY THE WRONG ROM THE CALL WLL GO TO THE
*. ADDRESS YOU SPECI FY RATHER THAN THE CORRECT ONE. THI'S IS A PAI NFUL
*. ERROR TO FIND SINCE | T RESULTS I N JUMPS TO THE M DDLE OF NOWHERE.
*
* USES C PLUS 1 ADDI TI ONAL SUBROUTI NE LEVEL TEMPORARI LY.
*
* GOLO, GOL1, GOL2, GOL3 - GOLONG TO ANYWHERE I N A 4K ROM
* SAVE AS GOLONG EXCEPT DESTI NATI ON 1K ROM SPECI FI ED AS | N GOSUB[ 0- 3]
* USES C PLUS 1 SUBROUTI NE LEVEL TEMPORARI LY.
*
* | NTERNAL SUBROUTI NE FOR GOSUB[ 0- 3] AND GOL[ 0- 3]
*
1187 ENTRY GOLO
1188 ENTRY GOSUBO
1189 ENTRY GOL1
1190 ENTRY GOSUBL
1191 ENTRY GOL2
1192 ENTRY GOSUB2
1193 ENTRY GOL3
1194 ENTRY GOSUB3
1195 1711 GSUBS1 1460 CXI SA GET 10 LSB OF ADDRESS PLUS 00
1196 1712 1732 CSR M PREPARE TO CONCATENATE 12 BI TS TO
1197 1713 1732 CSR M TOP 4 BI TS OF GOSUB ADDRESS
1198 1714 1732 CSR M
1199 1715 756 C=C+C ALI GN SO THAT A MANTI SSA | NCRENENT
1200 1716 756 C=C+C W LL CHANGE BI T 10 OF THE FI NAL ADDRESS
1201 1717 1740 RTN
1202 1720 GOLO 660 C=STK GET CALLI NG ADDRESS
1203 1721 53 GOTO GSBOA (1726) GO TO IT (I N ROM 0)
1204 1722 GOSUBO 660 C=STK GET CALLI NG ADDRESS
1205 1723 1072 C=C+1 M | NCREMENT PAST ARGUVENT
1206 1724 560 STK=C PUT BACK FOR SUBROUTI NE RETURN
1207 1725 1172 C=CG1 M DECREMENT TO GET ARGUVENT
1208 LEGAL
1209 1726 GSBOA 1 GOSUB GSUBSL PREPARE ADDRESS
1209 1727 0
1210 1730 363 GOTO GSBQD (1766) FINISH UP
1211 1731 GOL1 660 C=STK
1212 1732 53 GOTO GSB1A (1737)
1213 1733 GOSUBL 660 C=STK
1214 1734 1072 C=C+1 M
1215 1735 560 STK=C
1216 1736 1172 C=G1 M
1217 LEGAL
1218 1737 GSBLA 1 GOSUB GSUBSL
1218 1740 0
1219 1741 243 GOTO GSBQL (1765)
1220 1742 GOL2 660 C=STK
1221 1743 53 GOTO GSB2A (1750)
1222 1744 GOSUB2 660 C=STK
1223 1745 1072 C=C+1 M
1224 1746 560 STK=C
1225 1747 1172 C=CG1 M
1226 LEGAL

1227 1750 GSB2A 1 GOSUB GSUBS1
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1227 1751 0
1228 1752 123
1229 1753 GOL3 660
1230 1754 53
1231 1755 GOSUB3 660
1232 1756 1072
1233 1757 560
1234 1760 1172
1235

1236 1761 GSB3A 1
1236 1762 0
1237 1763 GSB(B 1072
1238 1764 GSBQ2 1072
1239 1765 GSBQL 1072
1240 1766 GSBQD 1574
1241 1767 756
1242 1770 756
1243 1771 740

G5B000, GSB256, GSB512, GSB768 -

(1000 OCT)

[CO]]0)
C=STK
[coJ o
C=STK
C=C+1
STK=C
CCG1
LEGAL
GOosuB

C=C+1
CC+1
CC+1
RCR

C=C+C
C=C+C
G&oroc

GSBQ2
GSB3A
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SELECT ROM 3 COF
SELECT ROM 2 OF
SELECT ROM 1 OF
MOVE ADDRESS ALMOST | NTO PLACE
ALl GN DESTI NATI ON ADDRESS ON
DA T BOUNDARI ES

&0

CH P
CH P
CH P

FAST ABSOLUTE GOSUB

THESE FOUR ENTRY PO NTS TO THE SAME ROUTI NE PROVI DE A MEANS
FOR FAST 2-WORD GOSUBS | N PORT ADDRESSED M CROCODED PLUG- I N
ROVE. THE SUBROUTI NE CALLED MUST HAVE | TS FI RST WORD LOCATED
ON A LOCAL 256(DEC) BOUNDARY AND THE GOSUBS REFERENCI NG THE
SUBROUTI NE MUST BE LOCATED W THI N THAT 256- WORD BLOCK

I . E. A SUBROUTI NE COULD BE LOCATED STARTI NG AT LOCATI ON 512

I N SOVE ROM AND BE CALLED WTH A SI NGLE 2- WORD

GOSUB [ GOSUB GSB256 ]| ANYWHERE BETWEEN LOCATI ONS 512 AND 767.

BEWARE! I'1 -

THI'S ROUTI NE |'S DUVB

| F YOU CALL GSB256 FROM LOCATI ON

700 I'T WLL NOT' GO TO 256 BUT TO 512 AS THE LABELS ARE FOR
PROGRAMM NG CONVENI ENCE ONLY. BE CAREFUL WHEN YOU USE THESE ROUTI NES

USES ONLY d 6: 2]

1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1281

GSB000

G5B256

GSB512
1772 GSB768 660
560
1074
106
1574
740

ERRORS : 0

ENTRY
ENTRY
ENTRY
ENTRY

C=STK
STK=C

C=0
Gorec

UNLI ST
END

GSB000
GSB256
GSB512
GSB768

XN

PLUS 1 SUBROUTI NE LEVEL TEMPCRARI LY.

GET THE ADDRESS
RESTORE THE RETURN ADDRESS
ZERO THE LAST 8 BI TS

RESTORE ADDRESS TO GOTOC SPOT
QO DOIT



SYMBOL TABLE

CLPERR
CLRP1

CLRP2

CLRPS3

CLRPGM
CLRREG
CPY100
CPY110
CPY120
CPY130
CPY140
CPY145
CPY150
CPY160
CPY170
CPYNE

DELLI N
DELLN1
DELLN2

1246
1237
1224
1277
1214

525

556

565

571

575

607

651

652

662

703

554
1406
1426
1421
1250
1373
1377
1401
1365

604

562
1350
1364
1045
1043
1041
1037
1015
1034
1035
1643
1632
1720
1731
1742
1753
1722
1733
1744
1755
1772
1726
1737
1772
1750
1761
1772
1772
1766
1765
1764

1243
1217
1245
1236

561
558
570
603
702
661
656
674
557

1420
1430

1374
1376

572

1405
1023
1025
1027
1031
1033

1064
1637

1721
1732

1743
1754

1730
1741
1752
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GSB®
GSUBS1
GTFENL
GTFEND
GTLI NK
GTLNKA
| NSSUB
| NSUB1
| NSUB2
| NSUBA
MOVRLO
MOVREG
NFRKBX
PACK

PACKE

PACKN

PAK100
PAK102
PAK105
PAK108
PAK110
PAK115
PAK117
PAK118
PAK120
PAK130
PAK200
PAK210
PAK220
PAK230
PAK240
PAK250
PAK260
PAK265
PAK270
PAK275
PAK280
PAKEND
PAKSPC
PATCH1
PATCH2
PATCH3
PATCH5
PKASNL
PKASN2
PKASN3
PKENDL
PKEND2
PKEND3
PKEND4
PKEND5
PKENDG
PKI OL0
PKI C20
PKI OAS
PKMLO

PKSPC1
PKSPC3
PRL5RT
PTBYTA

1763
1711

353

350
1116
1107
1662
1703
1707
1667

117

240
254
362
734
741
756
763
446
451
453
271
301
317
277
324
337
461
473
424
434
373
406
1337
1443

1117 1104

1675
1701

533

766
1

32
53
30
23
33
57
112
116
61

442
445
476
276
272
300
310

347
437
506

457
365

105
114

147
145
201

203

450

110

143

177

433
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PTBYTP
PTLI NK
PTLNKA
PTLNKB
PUTPC
PUTPC1
PUTPC2
PUTPC3
PUTPCA
PUTPCD
PUTPCF
PUTPCX
PUTREG
SKPD1
SKPD2
SKPD3
SKPDA4
SKPD6
SKPD7
SKPDEL
SKPDL
SSTBST
TABUPL
TBLGBA

ULI NK1
ULI NK2
ULI NK3
UPLBO
UPLB1

1450
1432
1433
1441
1467
1501
1504
1507
1471
1454
1461
1457

536
1575
1621
1622
1542
1565
1544
1511
1514
1335
1000
1020

724
1077
1101
1105
1056
1047
1045
1043
1041
1037
1014
1065
1120
1131
1264

545
1261
1257
1333
1300
1310

1140
1173
1177

1541
1615
1620
1534
1554
1531

1074
1076
1102
1001
1003
1005
1007
1011
1013

1172
1221

1256
1364

1307
1304

1153
1174

1456

1475

1346 1327 1263 1255 1252
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ENTRY TABLE

CLRPGM
CLRREG
DELLI N
DELNNN
ERR110
ERR120
ERROR
ERRPR
ERRRAM
ERRSUB
GENLNK
GoL0o
&ALl
L2
L3
GOSUBO
GOSUB1
GOsuUB2
GOsuUB3
GSB000O
GSB256
GSB512
GSB768
GSUBS1
GI'FEN1
GIFEND
GTILI NK
GTLNKA
| NSSUB
MOVREG
PACKE
PACKN
PAK200
PAKEND
PAKSPC
PATCHL
PATCH2
PATCH3
PATCHS
PKI OAS
PR15RT
PTBYTA
PTBYTP
PTLI NK
PTLNKA
PTLNKB
PUTPC
PUTPCA
PUTPCD
PUTPCF
PUTPCX
PUTREG
SKPDEL
SSTBST
TRGSET
UPLI NK

1214
525
1406
1250
1373
1377
1365
604
562
1350
1632
1720
1731
1742
1753
1722
1733
1744
1755
1772
1772
1772
1772
1711
353
350
1116
1107
1662
534
2

0
125
254
362
734
741
756
763
424
1337
1443
1450
1432
1433
1441
1467
1471
1454
1461
1457
536
1511
1335
724
1065
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XBST 1120
XCOPY 545
XDELET 1257
XPACK 0

XSST 1140
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EXTERNAL REFERENCES

ANNOUT
ANNOUT
ASRCH
ASRCH
BSTCAT
BSTCAT
BSTEP
BSTEP
BSTEPA
BSTEPA
CLRREG
CLRREG
CPGVHD
CPGVHD
DCPLOO
DCPLOO
DCPLRT
DCPLRT
DECAD
DECAD
DECADA
DECADA
DECMPL
DECVPL
DELLI N
DELLI N
DFKBCK
DFKBCK
DFRST9
DFRST9
DRSY25
DRSY25
ERRNE
ERRNE
ERRCR
ERROR
ERRPR
ERRPR
ERRSUB
ERRSUB
FI XEND
FI XEND
FLI NK
FLI NK
FLI NKA
FLI NKA
FLI NKP
FLI NKP
FSTIN
FSTI N
GENLNK
GENLNK
GETLIN
GETLIN
GETPC
GETPC

1341
1342

551

552
1123
1124
1127
1130
1331
1332

451

1134
1135
554
555
562
563
1665
1666
1365
1366
742
743
1224
1225
1516
1517
1310
1311
54
55
322
323
1157
1160
102
103

1237
1240

1377
1400

501
502

246
247

1246
1247
604
605

1315
1316

377
400
1204
1205
1147
1150

534
535

1522
1523

760
761

1324
1325
1222
1223

1703
1704
1267
1270

1670
1671
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GSUBS1
GSUBS1
GIFEND
GI'FEND
GTLI NK
GTLI NK
GTLNKA
GTLNKA
GIQ. 5
GIo 5

I NCAD2
| NCAD2
I NCADA
I NCADA
| NSSUB
I NSSUB
L1 NNUM
L1 NNUM
MEMLFT
MEMLFT
MOVREG
MOVREG
M5G
M5G
M5CE
M5CGE
M5GPR
VM5GRAM
M5GROM
M5GAR
NFRKB
NFRKB
NFRKB1
NFRKB1
NULTST
NULTST
NXBYTA
NXBYTA
NXL DEL
NXLDEL
NXLSST
NXLSST
NXLTX
NXLTX
PACKE
PACKE
PAK200
PAK200
PAKEND
PAKEND
PAKSPC
PAKSPC
PATCH2
PATCH2
PATCHS
PATCHS
PATCHS
PATCHS
PKI OAS
PKI CAS

1737
1740

362
363

70

163
164

1403
1404

1333
1334

213
214
1413
1414

1750
1751

1526
1527

402
403
735
736

415
416
1630
1631

1761
1762

1573
1574

410
411
1422
1423

1550
1551

1546
1547
1514
1515

1571
1572

271



PTBYTA 45 161 1424
PTBYTA 46 162 1425
PTBYTM 750

PTBYTM 751

PTBYTP 221

PTBYTP 222

PTLINK 1623

PTLINK 1624

PTLNKA 1656

PTLNKA 1657

PUTPC 1170 1707

PUTPC 1171 1710
PUTPCL 1230

PUTPCL 1231

PUTPCX 250 716
PUTPCX 251 717

PUTREG 504
PUTREG 505
ROVHO5 566
ROVHO5 567
ROVHED 573
ROVHED 574
RSTMS0 6 1350
RSTMS0 7 1351

RSTSEQ 1337
RSTSEQ 1340
RUNNK 1212
RUNNK 1213
SETSST 1210
SETSST 1211
SKPLIN 1676
SKPLIN 1677
SRBVAP 1563
SRBVAP 1564
SSTBST 1125 1145
SSTBST 1126 1146
SSTCAT 1143
SSTCAT 1144
STBT30 43
STBT30 44
STBT31 20
STBT31 21
STOPS 1401
STOPS 1402
TBI TMP 1561
TBI TMP 1562
UPLI NK 24
UPLI NK 25

End of VASM assenbly
VASM ROM ASSEMBLY REV. 6/81A
OPTIONS: L CS
HP41C MAI NFRAVE M CROCODE ADDRESSES @2000- 23777
4 FI LE CN9B

5 ENTRY SARO21
6 ENTRY SARM22

2172



0
1

SNROM

146
674

2 SNRGO 1434
3 SNROLO 1072
4 SNROL2 1460

SNRQ20

1166
1366
1747
1342
77
1352
1703
1146
1552
1657
403

1042
1042
1042
1042
1573
1634
1042

237
1042
1517
1072
1072
1460
1434
1042
1447

116

ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY

AB EX
RCR

PT=

C=C+1
CXI SA
CC1
2 CHO

? CHO
? CHO

CCG1
? AHC

GOTO

C=C+1
C=C+1
CC+1
CC+1

PT=
C=C+1

CC+1

C=C+1
C=C+1
CXI SA
PT=

C=C+1

C=0

—~

3)
20)
3)

57)

3)

52)
2)

3)

A[1:0] LBL
SET ADDR TO NEXT WORD

GET ROM WORD
1ST BYTE?
1ST BYTE?
NOPE

ROWD?

NOPE

NULL?

YES
LBL_LBL-1
CORRECT SHORT LBL?
NOPE

RETURN

ROM 27

NOPE
LONG LBL?

YES

CHAI N?

NOPE

GET 3RD BYTE

ALBL?
YES
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67 41 1114 2S9=1 2ND END?
68 42 177 GOC  SNROBO (  61)

69 43 1110 S9= 1 1ST END FOUND

70 44 216 B=A SAVE LBL

71 45 1 GSBLNG ROVHED GET BEG N ADDR
71 46 0

72 47 156 AB EX PUT BACK LBL

73 50 674 RCR 11 -

74 51 1313 GOTO SNRO® (  2) CONTI NUE SEARCH
75

76 52 SNROB0 1072 C=C+1 M CORRECT LONG LBL?
77 53 1460 CXI SA -

78 54 1546 ? A#C X -

79 55 1257 GOC ~ SNRO9 ( 2) NOPE

80 56 1172 C=CG1 M POSI TI ON ADDRESS
81 57 SNRO40 1172 C=G'1 M -

82 60 74 RCR 3 d 3: 0] _ROM ADDRESS
83 61 SNROBO 34 PT= 3

84 62 1740 RTN

85

86

87

88

89

SEARCH - SEARCH FOR NUMERI C LABEL
SEARCH THE CURRENT PROGRAM FOR THE DESI GNATED
LONG OR SHORT NUMERI C LABEL. (SEARCHES IN ROM

OR RAM)
IN: A X=NUMERIC LABEL (IF PC IS IN RAM A[2] MAY BE NON ZERO)
PT= 3
OUT: C=0 | MPLI ES THE LABEL WAS NOT FOUND
OTHERW SE
C 3: 0] = LABEL ADDRESS (ADDRESS OF BYTE BEFORE LABEL)
PT= 3

CHI P 0 SELECTED
USES: STATUS BITS 9,6,0, G A[13:0], C[13:0], B[3:0]
S6=1 | MPLI ES PROGRAM COUNTER | S AT THE FI RST BYTE
OF A THREE- BYTE | NSTRUCTI ON ON I NPUT. THI'S
ONLY OCCURS WHEN EXECUTI NG LONG GTONN AND XEQNN
OUT OF PROGRAM MENMORY
S6=0 | MPLI ES PROGRAM COUNTER | S AT A STANDARD POSI TI ON
(I.E. AT THE BYTE BEFORE THE FI RST BYTE OF A LI NE).
USES: 2 SUBROUTI NE LEVELS

109

110

111

112 ENTRY SEARCL

113 63 SEARCH 504 S6= O

114 64 SEARCL 1104 S9= O 1ST END NOT FOUND
115 65 206 B=A X SAVE A
116 66 1 GSBLNG GETPC GET ADDR
116 67 0

117 70 314 ?S10=1 ROWP

118 71 1077 GOC ~ SNROM (  0) YES

119 72 306 C=B X G LBL
120 73 674 RCR 11 -

121 74 130 G=C -

122 75 514 ?S6=1 -

123 76 33 GONC  SNR12 ( 101)

124 77 SNR10 1 GSBLNG | NCAD2



124

165
166
166
167
168
169
170
171
172
173
174
175
175

177

100
101 SNR12
102
103
104
105
106
107
110
111
112
113
114
115
116
117

120 SNRS50
121
122
123
124
125 SNR55
126
127
130
131
132
133
134
135
136
137
140
141
142
143
144
145
146
147

150 SNR60
151
152

153 SNR65
154
155

156 SNR70
157
160
161
162
163
164
165
166
167

1

1574
1202

1737
742
467
742

1657
742

43

1623

1366
1603
1604
1166
1074
256
674
1634
230
426

1546

1614
1

116
1160
252
1740

74
416
1273

1243

1342
1747
1066

307
1066
1707

1076
1647

GSBLNG

RCR
C-C
C=C+C
coC
C=C+C
a&C
C=C+C
GoC
C=C+C
GONC
GSBLNG

[coJ o

? CHO
GONC
S0=
c=C1
RCR
AC EX
RCR
PT=
C=G
=C
PT=

2 AHC
ce
RCR
=C
GSBLNG

?80=1
GSUBC

C=0
DADD=C
AC EX
RTN

RCR
=C
[cojle

GSBLNG
[coJ o

? CH#HO
coC
CC+1
a&C
CC+1
GoC
GSBLNG

CC+1
G&C

NXBYTA
12

SNR6O  (

DECADA

DECADA

WPT

3
SNR12 (
| NCADA

SNRL2

PT
SNRE5  (
XS

SNR8O  (
XS

SNR65
GTLI NK

S
SNRE5  (

101)
156)

77)
120)

101)

101)

150)

101)

101)

153)
211)
153)

153)
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GET A BYTE

SET PTR
1- BYTE FC?

YES

2- BYTE FC?

YES

3- BYTE FC?

YES

ROW 0?

YES

ITS A TEXT FC

NULL?
YES

LBL_LBL-1
d 6: 3] _RAM ADDRESS
q 1:0] _LBL

CORRECT LABEL?
NOPE
YES, PO NT AT PREV STEP

DEC RAM ADDR

LONG LABEL?
YES, DEC RAM ADDR AGAI N

RE- ENABLE CH P O

C 3:0] _LBL ADDR
RETURN FROM SEARCH

Al 3: 0] _RAM ADDR

I NC RAM ADDR

ROW 127

NOPE

LONG LABEL?

YES

X<>?

YES

C[ 13] _3RD BYTE OF CHAIN

ALBL?
YES



(

(

(

176)

101)

206)

2ND END?
YES
GOTO PGM HEAD

1ST END FOUND

PGM CTR I N ODD PLACE?
NO
YES

SET IT TO END OF 3-BYTE FC

NOT FOUND
RE- ENABLE CHI P O

CGET 2ND BYTE OF LONG LABEL
LONG LABEL

( 125) CORRECT LONG LABEL?

IN THE CASE OF AN XEQ THE

—~

250)
250)

250)
257)

SAVE RETURN ADDRESS

C=ALBL OR ADDRESS
RUNNI NG?

YES

SST?

YES

ALREADY FOUND?
NO. (AGTO FROM KEYBOARD)
MJST BE AXEQ OF USER LABEL

178 170 1114 ?89=1

179 171 57 GOC SNR72

180 172 1 GOSUB CPGVHD

180 173 0

181 174 1110 S9= 1

182 175 1043 GOTO  SNR12

183 SNR72
* SEARCH G VES UP HERE

185 176 514 ?S6=1

186 177 73 GONC  SNR73

187 200 1 GOSUB CGETPC

187 201 0

188 202 1 GOSUB | NCAD2

188 203 0

189 204 1 GOSUB PUTPC

189 205 0

190 206 SNR73 116 C=0

191 207 1160 DADD=C

192 210 1740 RTN

193

194 211 SNR8O 1 GSBLNG NXBYTA

194 212 0

195 213 1610 SO= 1

196 214 1113 GOTO  SNRS55

197

198

199

200

201

202 ENTRY XGAOO
*
* XGA - XEQ GTO ALPHA
*- PLACE THE PROGRAM COUNTER AT THE SPECI FI ED ALPHA
*- STRI NG LABEL ADDRESS.
*- RETURN STACK IS PUSHED THROUGH A TRANSFER TO " XEQC!
* IN. S7= 1/0 | MPLI ES XEQ GTO FUNCTI ON
*- S9= 1 I MPLI ES AN ALPHA SEARCH HAS BEEN
* - PREVI QUSLY PERFORMED
*- M 3: 0] =ADDRESS OR MFALPHA STRI NG
*

213 215 XGAOO 1 GOSUB SAVRC

213 216 0

214 217 630 C=M

215 220 1314 ?S13=1

216 221 277 GCC Xd 52

217 222 114 ?S54=1

218 223 257 G&CC X3 52
* MUST BE FROM KEYBQOARD

220 224 1114 ?89=1

221 225 233 GONC X3 52

222 226 313 GOTO XA 54

Xa XEQ GTO | NDI RECT

I N:

L T I T

STATUS= 2ND BYTE OF FUNCTI ON CODE
STATUS BIT 7 = 0/1 | MPLI ES GTQ XEQ FUNCTI ON

QUT: GTO- CH P 0 SELECTED

PLACE THE PROGRAM COUNTER AT THE NUMERI C OR
ALPHA LABEL FOUND I N THE SPECI FI ED REG STER
IN THE CASE OF AN XEQ THE SUBROUTI NE RETURN
STACK |I'S PUSHED THROUGH A TRANSFER TO " XEQC'.

2176



USES:

USES:
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283

285

2177

XEQ PT=3
(] 3: 0] = LABEL ADDRESS
CH P 0 SELECTED
A B, C, MN, G STATUS BI TS, STATUS BITS 8 & 9
REG 9, REG 10 DIG TS 0, 1
4 SUBROUTI NE LEVELS

227 XA 30 1534 PT= 12 TEST FOR NULL LBL

230 102 C=0 PT -

231 1356 ? CHO -

232 453 GONC  SERRXF ( 277) YES

233 416 A=C FORMAT

234 116 C=0 -

235 1160 DADD=C

236 1434 PT= 1 -

237 XA 40 1512 ? A#0 W\PT - (END OF STRI NG?)

240 63 GONC XA 50 ( 246) - (YES)

241 252 AC EX WPT -

242 1574 RCR 12 -

243 1616 A SR -

244 1616 A SR -

245 1723 GOTO XA 40 ( 237) -

246 XA 50 1074 RCR 2 -

247 530 MeC -

250 XA 52 1150 REGN=C 9

251 1 GSBLNG ASRCH SEARCH FOR ALPHA LABEL

252 0

253 1356 ? CHO FOUND?

254 233 GONC  SERRXF ( 277) NO

255 1014 ?S2=1 ROWP

256 37 GOC  X@55 ( 261) YES

257 XA 54 304 S10= O NO. MUST BE RAM

260 223 GOTO XGE 60 ( 302)

261 XA 55 1114 ?2S9=1 M CROCODE?

262 173 GONC XA 57 ( 301) NO. MUST BE USER LANG

263 214 2S5=1 MAI NFRANE?

264 647 GOC  SERR ( 350) YES. ERRCR

265 530 M=C SAVE ADDRESS |N M

266 1270 C=REGN 10 RETRI EVE RTN ADDRESS

267 1346 ? C#O X XEQ?

270 603 GONC SERR ( 350) NO. AGTO | LLEGAL FOR
M CROCODE

271 1670 C=REGN 14 RESTORE SSO

272 1530 ST=C

273 630 C=M d 3: 0] =XADR

274 674 RCR 11 d 6: 3] =XADR

275 1460 CXl SA GET WORD AT XADR

276 1346 ? CHO X PROGRAMVABLE FCN?

277 SERRXF 513 GONC SERR ( 350) NO. ERROR

300 740 GOTOC

ENTRY XG 57

XROM ENTERS AT Xd 57

ON ENTRY, ADDRESS OF FI RST BYTE OF DESTI NATION LABEL IS IN C 3:0]
AND RETURN ADDRESS | S I N R10[ 3: 0] ALREADY PACKED FOR PUSH ONTO
SUBROUTI NE STACK

290

301 Xd 57 310 S10= 1 ROM USER LANGUAGE



% k¥ 3k X X ¥ 3k F

291 302 Xd 60 34 PT= 3 -
292 303 412 A=C WPT -
293 304 1 GSBLNG DECAD -
293 305 0
294 306 243 GOTO Xd 07 ( 332) -
295
296 307 Xd& 1 GOSUB SAVRC SAVE RETURN ADDRESS
296 310 0
297 311 1204 S7= 0 CLEAR S7 FOR ADRFCH
298 312 1 GSBLNG ADRFCH [ 13: 0] _REG CONTENTS
298 313 0
299 314 1176 C=G1 S
300 315 1376 ? C#0 S VALI D # LABEL?
301 316 1113 GONC XA 30 ( 227) NOPE
302 317 1 GSBLNG BCDBI N CONVERT BCD TO Bl NARY
302 320 0
303 321 406 A=C X VALI D LABEL?
304 322 460 LDI -
305 323 144 CON 100 -
306 324 1406 ? A<C X -
307 325 233 GONC SERR ( 350) NOPE, # TOO BI G
308 326 1 GSBLNG DOSRC1 SEARCH FOR LABEL
308 327 0
309 330 Xd 05 34 PT= 3 -
310 331 412 A=C WPT Al 3: 0] _LBL ADDR
XA 07 - ENTRY PO NT TO DO XEQ [ RAM ADDRESS]
ADDED FOR WAND 2/13/80 JAVB.
ON | NPUT

CH P 0 ENABLED
REGLO HAS PACKED RETURN ADDRESS ( SEE SAVRTN)
A[3: 0] HAS RAM ADDRESS
PT = 3

NEVER RETURNS TO CALLI NG PROGRAM

321 ENTRY Xd 07

322 332 XA 07 1270 C=REGN 10 RETRI EVE RTN ADDR
323 333 1346 ? C#0 X XEQ?

324 334 663 GONC  XGNN10 ( 422) NO GIO

325 335 212 B=A WPT LBL ADDR TO B[ 3: 0]
326 336 143 GOTO  XEQCO1 ( 352)

327

328

329

330

331 337 GISRCH 152 AB EX WPT

332 340 1606 A SR X

333 341 1606 A SR X -

334 342 646 A=A-1 X -

335 ENTRY DOSRC1

336 343 DOSRC1 504 S6= 0

337 344 DOSRCH 1 GSBLNG SEARC1 SEARCH FOR NUMERI C LABEL
337 345 0

338 346 1356 ? C#O FOUND?

339 347 1540 RTN C YES

340 350 SERR 1 GOLONG ERRNE REPORT ERROR

340 351 2

341 " NONEXI STENT"

342

343

Al 1: 0] _CORRESPONDI NG SHORT LBL

PGM CTR IS IN A STD PLACE

2178



LN I I R T R R

344

XEQCO1 -

I N:

QUT:

USES:
USES:;

>
m
)
o

360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
382
383
384
385
386
386
387
387
388
389

* XG\N

L T I T

PLACE THE PROGRAM COUNTER AT THE SPECI FI ED NUMERI C

PT=

REG 10 [3:0] = RETURN ADDRESS ALREADY PACKED

XEQ COVMON LOAE C
I F I N KEYBOARD MODE, THE SUBROUTI NE RETURN STACK
I'S CLEARED, & THE PROGRAM IS SET TO RUNNI NG,
OTHERW SE THE SUBROUTI NE STACK | S PUSHED AND THE
PROGRAM COUNTER |'S SET TO THE DESI GNATED LABEL
ADDRESS
B[ 3: 0] = LABEL ADDRESS

3

CH P 0 SELECTED

- SAME AS XEQCO1 EXCEPT DOESN T CHECK FOR KEYBOARD MCODE

B[ 3: 0],

g 13:0], A[13:0]
1 SUBROUTI NE LEVEL

352 XEQCO1 106 C=0 X

353
354
355
356
357
360
361
362
363
364
365
366
367
370
371
372
373
374
375
376
377

400
401
402
403
404

XEQRO

XEQ49
XEQB0

1160 DADD=C
1314 ?S13=1

57 GOC  XEQO ( 362)
1670 C=REGN 14
1530 ST=C

114 ?S4=1

203 GONC XEQE0 ( 401)
1270 C=REGN 10
412 A=C  WPT
1470 C=REGN 12

252 AC EX WPT

374 RCR 10
416 A=C
1370 C=REGN 11

374 RCR 10

252 AC EX WPT
1350 REGN=C 11

256 AC EX

1 GSBLNG CLRSB3
0
253 GOTO XGNN12 ( 424)

352 BC EX WPT
1 GSBLNG CLRSB2

GOLONG RUN

NFO

- XEQ GTO NUMERI C (LONG FORM GTO)

SELECT CH P O
RUNNI NG?

YES

SSTFLAG?

NOPE

GET RETURN ADDRESS
PUT RTN ADDR TO A[ 3: 0]

PUSH STACK

FI NI SH PUSH

KEYBOARD PATH
CLEAR RTN STACK

LABEL ADDRESS, COWPI LI NG A DI SPLACEMENT TO BE

STORED W TH THE FUNCTI ON UPON THE FI RST ENCOUNTER

OF THAT FUNCTI ON. (FOLLOWN NG A DECOWVPI LE)

CASE OF AN XEQ THE RETURN STACK | S PUSHED THROUGH

A TRANSFER TO " XEQC'.

IN: S1= 0/1 | MPLI ES GTQ XEQ FUNCTI ON

S9=1 | MPLI ES A NUMERI C SEARCH HAS BEEN
PREVI OQUSLY PERFCRVED

I'N THE

279



*
*
*
*
*
*
*
*

C 1: 0] = NUMERI C LABEL

QJT: GIO- CHI P 0 SELECTED

USES: STATUS BITS 0,1, 6,8,9, A13:0],
G

453
455
457

XEQ ( 3:

PT=

0] = LABEL ADDRESS
3

CH P 0 SELECTED

M 13: 0],
USES: 4 SUBROUTI NE LEVELS

405
406
407
410
411
412
413
414
415
416
417
420
421
422
423
424

457
460

XGTO
XG\N

XGNN10
XGNN12
XGNNO2

XGNNO5
XGNNO6

XGNN15

XXEQ

1470

1414 ~

1513
212
1073

1470
512

1723

1410
356

Ssi= 0
2S13=1
GOC  XGNNO2 (

?54=1

=C X

M

?89=1

GSUBNC DOSRC1

?S81=1

=C WPT
GSBLNG PUTPCX

RCR 13
C=C+C X

GOC XGNN15 (
C=RECGN 12

AC EX WPT
A=A-C WPT

GONC  XG\N1O (
=A  WPT
GOTO XEQRO (

C=REGN 12
A=A+C WPT
LEGAL

GOTO  XGNNO5 (

S1= 1
BC EX

280

B[13: 0], { 13:0]

426)
426)

400)

475)

454)

422)
362)

450)

GTO NN

RUNNI NG?

YES

SSTFLAG?

YES

A[1:0] _# LBL

XEQ?

ROW?
NOPE

NO, A[2:0] _FULL REL ADDR

DETERM NE S| GN

ADD

PGMCTR _PGVCTR- REL ADDR.
XEQ?

NOPE
B[ 3: 0] _LBL ADDRESS

PGVCTR_PGVCTR+REL ADDR

XEQ
o BNO\/AS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



499
500
501
502
503
504
505
506
507
508
509

461
462
463
464
465
466
467
470
471
472

473
474

475

477
500
501
502
503
504
505
506
507
510
511
512
513
514
515
516
517
520
521
522
523
524
525
526
527
530
531
532
533
534

535
536
537

540
541

542

543
544

XGNN20

XCGNN25

XGNNS0

XGNN35

XGNN4O

XGNN50

XGNN55

1346
463
102
752
752
752

1042
742
746
227

1706
352

730
152
1214
203
506
502
123
546
630
1530

106
1160
1113

1706
1066

1563

642
642

GOosuB
GOsuB
GOosuB

GOsuB

BC EX
[coJ o

?88=1
GONC
BC EX
GSBLNG

GSBLNG

C=B

? CH#HO
GONC
C=0
C=C+C
C=C+C
C=C+C
C=C+1
C=C+C
C=C+C
a&C
C SR
BC EX
GSBLNG

MC EX
AB EX
?S7=1
GONC
A=A+C
A=A+C
GONC
A=A+1
c=M
ST=C
ENTRY
Cc=0
DADD=C
GOTO

C SR
C=C+1
LEGAL
(€O ]0)

A=A-1
A=A-1
LEGAL

GETPC
| NCAD
I NCAD
WPT

SAVR10

XGN\N

WPT
GI3DBT

XGNNS0

PT
PT

406)

505)

554)

540)

546)

543)

450)

520)

281

CALC RETURN ADDRESS
| NCREVENT OVER 2ND AND
3RD BYTES OF XEQ NN

COPY ADDR TO d 3: 0]

REQ ADDR | N BOTH A AND C

SAVES RTN ADDR I N R10
RESTORE C

FULL REL ADDR?
YES
NO, C[2:0] FULL REL ADDR

COWPI LE?

YES

UNPACK REL ADDR &
- I NC BYTE BY 2

B[ 3: 0] _REL ADDR (MV)
GET 3RD BYTE

M ORG STATUS, C_PGVCTR
A[3: 0] _REL ADDR
SUBTRACT?

YES

A[3:0] _LBL ADDR
RESTORE ORG STATUS

RE- ENABLE CHI P O

BYTE_BYTE- 2



510
511
512
513
514
515
516
516
517
518
519
520
521
521
522
523
524
525
526
527
528
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
554
555
555
556
557
558
559
560
561
561
562
562

545

546
547
550

551
552
553

554
555
556
557

560
561
562

563
564
565
566
567
570
571
572
573
574

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
631
632

XGNN60O

XCGNN65

XGNN70
XGNN75
XGNN8O

1663

252
1142
1142

1603

410

1204

1730
406
510

412
730
1546

1402
63
33
1406
33
404
252
1106

1102

1146
1142
1142

[coJ0

AC EX
CGCG1
CCG1
LEGAL
GSBLNG

GOTO

S8=
GSBLNG

S7=

CST EX
=C
S6=

GSBLNG

A=C
MC EX
? AHC
GOC

? A<C
GONC
GOTO
? A<C
GONC
S8=
AC EX
C=A-C
C=A-C
GONC
cC=C1
cCC1
c=C1
C=C+C
C=C+C
C=C+C
C=C+C
GONC
C=C+1
C SR
BC EX
GSBLNG

GSBLNG

RCR
C=B
RCR

BC EX
BC EX
GSBLNG

GSBLNG

XGNNB5 (
WPT

PT

PT
CALDSP

XGNN35 (

GI3DBT

DOSRCH
WPT

XGNN70 (
PT

XGNN8O (
XGNN75 (
X

* +2 (
PT

WPT

X

GETPC

GIBYTA

12

X

2

M

S
PTBYTA

I NCADA

533)

533)

574)

600)
576)

600)

606)

614)

282

A[ 3: 0] _PGVCTR- REL ADDR

CALCULATE DI SPLACEMENT

CGET 3RD BYTE

DECOWPI LE DOESN T CLEAR
BIT 7 O THE TH RD BYTE

PGM PTR I S AT 1ST BYTE
OF 3-BYTE FC
SEARCH RAM FOR LBL

CALCULATE DI SPLACEMVENT
- (M_LBL ADDRESS)

- (#REGS)

- (#BYTES)

- (NO CARRY)

- (REG_REG 1)
( BYTE_BYTE- 2)

PACK DI SPLACENMENT

REL ADDR_DI SPLACEMENT



563 633 316
564 634 1574
565 635 1
565 636 0
566 637 1
566 640 0
567 641 1730
568 642 1204
569 643 414
570 644 23
571 645 1210
572 646 1730
573 647 1
573 650 0
574 651 630
575 652 412
576 653 1
576 654 2
577
* GI3DBT MOVED TO CNO

579

580

581 655 ROM1 1
581 656 0
582 657 1526
583 660 1640
584 661 212
585 662 26
586 663 314
587 664 303
588 665 1506
589 666 213
590 667 2
591 670 246
592 671 1530
593 672 1214
594 673 73
595 674 1204
596 675 1630
597 676 406
598 677 1470
599 700 512
600

601 701 113
602

603 702 SGIO10 406
604 703 1470
605 704 252
606 705 712
607

608 706 43
609

610 707 SGIO15 1

610 710 0
611 711 SGIO19 412
612 712 SGIoz0 1
612 713 2
613

614

615 714 SGTO25 1506

GONC  *+2
S7= 1

GSBLNG PTBYTA

=C WPT
GOLONG XGNN40

GSBLNG | NCGT2

? A#O0 XS
RTN NC

=A WPT

=0 XS
?810=1

GONC  SGIo25
? AHO X
GONC  SGTIa1s
=0 PT
AC EX X
ST=C

?S57=1

GONC  SGIo1o
S7= 0

C=ST
A=C X
C=REGN 12
A=A+C WPT
LEGAL
GOrTo SGrozo
A=C X
C=REGN 12
AC EX WPT
A=A-C WPT
LEGAL
&OTo SGrozo
GSBLNG GI'SRCH

A=C WPT
GOLONG XGNN10

? A0 X

( 646)

714)

707)

702)

712)

712)

SET BIT 8 OF LABEL BYTE

A[3:0] _LBL ADDRESS

GET 2ND BYTE
SHORT GIO?
NOPE

ROW?

NOPE

NEED SEARCH?
YES
STATUS_BYTE2
SUBTRACT?
YES

PGVCTR_PGVCTR+REL ADDR

PGVCTR_PGVCTR- REL ADDR

SEARCH FOR NUMERI C SHORT LBL

PGVMCTR_LBL ADDRESS

NEED COWPI LE?

283



616
617
618
619
620
621
622
623
624
625
626
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
644
645
646
646
647
648
649
650
651
652
653
654
655
656
657
658
658
659
660
661
662
663
664
665
666
667
668
669
670
671

715
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
751
752
753
754
755

775
776
777
1000
1001
1002
1003

SGIas0

SGIas5

SGTAA0

SGTM45
SGTG60
SGTG65

273
1752
1752
1606
1606
1470

742

252

742

47

1613

506
1042
1042

502

33

546

1523

642
642

1473
404

160
630
1546
47
1402
63
33
1406
33
410
252

1526
227
1746
1526
177
1746
1612
260
252
414

1042
752

GONC
A SL

A SL

A SR
A SR
C=REGN
C=C+C
AC EX
C=C+C
coC
GSBLNG

[coJ o

A=A+C
CC+1
CC+1
A=A+C
GONC
A=A+1
LEGAL
[coJ o

A=A-1
A=A-1
LEGAL
[cojle

S8=
GSBLNG

M=C
GSBLNG

N=C
C=M

? A#HC
GOC

? A<C
GONC
GOTO
? A<C
GONC
S8=
AC EX
GSBLNG

? A#O
coC
A SL
? A#O
coC
A SL
A SR
C=N
AC EX
?88=1
GONC
CC+1
C=C+C

SGTOM0 ( 744)

SGTCB80 ( 732)

SGTCR0 ( 712)

SGTB5 ( 741)

SGTCR0 ( 712)

SGTQ20 ( 712)

0
GI'SRCH

GETPC

X
SGTO45 ( 761)
PT
SGTCB5 ( 765)
SGTCB0 ( 763)
X

*+3  ( 765)
1

WPT

CALDSP

XS
SGTC60 (1012)
X

XS
SGTC60 (1012)
X

WPT
WPT
*+2  (1003)

PT
VPT

YES

284

UNPACK REL ADDR( EXCEPT FOR +- BIT)

Al 3: 0] _PGVCTR
C] 3: 0] _REL ADDR
ADD?

YES
CALCULATE DI SPLACEMENT

PGVCTR_PGVCTR+REL ADDR

SEARCH
Al 3: 0] _PGVCTR

C[3:0] _LBL ADDR

CALCULATE DI SPLACEMENT

CALCULATE DI SPLACEMENT

>=MAX?

YES

PACK REL ADDR
>=MAX?

YES



672
673
674
675
676
676
677
678
678
679

1004
1005
1006
1007
1010
1011
1012
1013
1014

SGTG60

752
752
746
1074
1

0
630
1

2

* CALDSP MOVED TO CNO

681
682
683
684
685
686
687
688
689
690
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728

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

SAROM

SARCO2

SARCQO4

SARCQO6

SARCOL1
SARQOL0

SARQOLS5

1034
620
74
436
630
356
152

1160
520
372
332

1634

1460
130

1072

1460

1346
127
534
332

1042

1643
120
320

PT=
BC EX
BC EX

? CHO
A=A-1

[cojle
RCR
? CHO

MEC
S5=
PT=
Cc=0
DADD=C

BC EX
C=B
PT=
CXI SA
G=C
C=C+1
CXI SA
? CHO

PT=
=B
C=C+1

LC
LC

WPT
WPT

PTBYTA

SGra19

NwWonN

MASK

1
XS
*+3 (1034)

1

WeT

2

WeT

SARCD4 (1044)
S

SARCD6 (1047)
SAROD2 (1022)
2

WPT
.2 (1044)

o O

5
M
M
0

M

X
SARC20 (1077)
6

M
PT

SAROL1 (1055)
1

3

PGVCTR_LBL ADDR

PT 1 & A[13] _6

CONVERT ASCII CHAR TO LCD

SPECI AL CHARACTER?
NOPE
ADJUST SPECI AL CHARACTER

PLACE LCD CHAR | N STRI NG

DONE?

YES

7 CHARS?

YES

NEXT CHAR

Rl GHT- JUSTI FY

M LCD CHAR STRI NG
MAI NFRAME TBL 3RD

B[M_C M _56K
. (SEL CHP 0)

TABLE THERE?
- (G_ROM | D)

YES
ADJUST ADDR

LOAD MAIN ADDR - 1 (11777 OCT)
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729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788

1074
1075
1076
1077
1100
1101
1102
1103
1104
1105
1106
1107
1110
1111
1112
1113
1114
1115
1116
1117
1120
1121
1122
1123
1124
1125
1126
1127
1130
1131
1132
1133
1134
1135
1136
1137
1140
1141
1142
1143
1144
1145
1146
1147
1150
1151
1152
1153
1154
1155
1156
1157
1160
1161
1162
1163
1164

1165
1166

SARC20
SARO21
SARC22

SARO25

SARCE0

SARGB5
SARMA0

SARMA2

1720
1720
210
1434
1072
1460
214
627
346
1072
1460
1306

1346
1543

1174
1574

15
15
1
1
M

SARMA2
X
M
X
SARO25
X
SAROL5
X

5
PT
9

X
12
WPT

11

X

XS

XS

XS
SARM45

(1165)

(1113)
(1066)

(1215)

(1163)

(1161)
(1163)
(1254)
(1144)
(1100)
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SEARCH MAI NFRAME TABLE NOW
q 6:3] _LBL ADDR

MAI NFRAME SEARCH?
YES

- (END OF TABLE?)

- (YES)

SAVE LBL ADDR IN N

C 13] _# LBL CHARS

- (A[13: 0] _ALPHA CHARS)

g 1:0] _1 LBL CHAR
EQUAL?

NO
DEC LBL COUNT
SHI FT A TO NEXT CHAR

END OF LBL?

NOPE

END OF CHRS?

NOPE

USER_TRUE

END OF CHRS?

NOPE, TST NXT CHAR
GET NXT TBL ENTRY

SET PTR
A[2:0] _LBL ADDR



*

789
790
791
792
793
794
795
796
797
798
799
800
801
802
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
836
837
838
839
840
NEXT
842
843
844
845
846

1220
1221
1222
1223
1224
1225
1226
1227
1230
1231
1232
1233
1234
1235
1236
1237
1240
1241
1242
1243
1244
1245
1246
1247
1250
1251
1252
1253

SARM43

SARM45

SARMA7

SARM8

SARGC50

1506
116

1474
1
2
1512
1717
1110

1254 SARGG5 260

TWO | NSTRUCTI ONS

1255
1256
1257
1260
1261

1234
20
214
237
416

?S87=1

CST EX

? A#O

SOo=
C=N

X

*43 (1173)

@737

X

SARO43 (1206)
X

3
PT
WPT

11
SARR22

X
13
VPT
PT
1

11

M

WPT
SARO48 (1243)
0

*+3  (1232)

1

WPT
SARO48 (1243)

SARCE0 (1251)
WPT

SARO47 (1220)
4

*+2
1
SARO21

(1247)

WPT
SARO48 (1243)
1

287

END OF MAI NFRAME TBL?
NOPE
RETURN W ERROR

HOLE?

NOPE
SUBTRACT OFFSET
TBL ADDR_TBL ADDR+DlI SPLACEMENT

CHECK NEXT TBL ENTRY

N_LBL ADDR

TEST FOR ALBL MATCH
A _ALPHA STRI NG

GET NXT CHAR

| S THERE A PROVPT STRI NG?
NO
S8_END BI T

EQUAL?
NOPE

END OF LBL?

YES

END OF CHARS?
NOPE

GET NXT ENTRY
REALI GN OLD ADDR

END OF CHARS?
NOPE

UCODE_TRUE

C[ 3: 0] _ADDR & F.C

(PT=7,LC 0) MAY NOT BE NECESSARY

PT=
LC
255=1
o
A=C

7
0

SAROS0 (1303)

XROMP
NOPE
[ 7:4] _XROMF. C
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847 1262 1074 RCR 2 CONSTRUCT TABLE | NDEX PART
848 1263 1172 C=C'1 M -

849 1264 1172 C=G1 M -

850 1265 772 C=C+C M -

851 1266 772 C=C+C M -

852 1267 772 C=C+C M -

853 1270 1732 CSR M -

854 1271 772 C=C+C M CONSTRUCT ROM | D PART
855 1272 772 C=C+C M -

856 1273 234 PT= 5 -

857 1274 230 C=G -

858 1275 772 C=C+C M -

859 1276 772 C=C+C M -

860 1277 1234 PT= 7 CONSTRUCT XROM FC PART
861 1300 1220 LC 10 -

862 1301 34 PT= 3 -

863 1302 252 AC EX WPT C] 3: 0] _ROM ADDR & C[5: 4] _F.C.
864 1303 SAROG0 1010 S2= 1 -

865 1304 1740 RTN RETURN

866

867

868

ASRCH - ALPHA SEARCH

LOCATE THE ADDRESS OF AN ALPHA STRING THE ALPHA

STRING MAY APPLY TO AN ALPHA LABEL | N RAM OR A
FUNCTI ON | N THE MAI NFRAME OR PLUG I N ROVB. | F THE
FUNCTI ON | S LOCATED IN A PLUG I N ROM RETURN THE
XROM FUNCTI ON CODE. | F THE FUNCTI ON |'S LOCATED I N
THE MAI NFRAVE, RETURN | TS FUNCTI ON CODE. | F THE
FUNCTI ON | S LOCATED | N RAM RETURN THE ALPHA LABEL
ADDRESS.
IN. M13:0] AND REG 9[13:0] = ALPHA LABEL (2 COPIES)
QUT: ([3:0]= ADDRESS (I F USER LANG, THI'S |'S ADDRESS OF FI RST
BYTE OF LABEL)

[ 7: 4] = FUNCTI ON CODE

S2=1/0 | MPLI ES ROM RAM ADDRESS

C=0 | MPLI ES NOT FQUND

S9=1/0 | MPLI ES M CROCODE/ USER CODE

S5=1 | MPLI ES A MAI NFRAVE FUNCTI ON

CH P 0 ENABLED

USES: M A, B, C, G N, STATUS, PTR P, REG 9
STATUS BITS 2,3,5,8,9
USES: 2 SUBROUTI NE LEVELS

893

894

895 1305 ASRCH 1570 C=REGN 13 A[3: 0] _END ADDR ( RAM 1ST)
896 1306 34 PT= 3 -

897 1307 420 LC 4 C[2: 0] _END LI NK
898 1310 34 PT= 3 -

899 1311 412 A=C  WPT -

900 1312 1160 DADD=C -

901 1313 70 C=DATA -

902 1314 1074 RCR 2 -

903 1315 SARAL0 1346 ? C#O X END?

904 1316 1 GOLNC SAROM YES

904 1317 2

905 1320 1 GSBLNG UPLI NK GET NXT LI NK ADDR
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905 1321
906 1322
907 1323
908 1324 SARA20
909 1325
910 1326
911 1327
912 1330
913 1331
914 1332
915 1333
916 1334
916 1335
917 1336
917 1337
918 1340
919 1341
920 1342
921 1343 SARA30
922 1344
923 1345
923 1346
924 1347
925 1350
926 1351
927 1352
928 1353
929 1354
930 1355
931 1356
932 1357
933 1360
934 1361
935 1362
936 1363
937 1364 SARA40
938 1365
939 1366
940 1367
941 1370
942 1371
943 1372 SARAS0
944 1373
945 1374
946 1375
947 1376
948 1377
949 1400
950 1401
951 1402

RTN - RETURN

1076
1723
1174
1142

1243
1512
1717

106
1160

316

174
1004
1104
1740

C=C+1 S

GONC  SARA10
RCR 9
CcCC1 PT
G=C

=A WPT
C=B WPT
RCR 10

C=B WPT
A=C

GSBLNG | NCAD2
GSBLNG | NCADA
C=M

BC EX
AB EX
AB EX

PT= 3
GSBLNG NXBYTA
AB EX

PT= 1

? AMC WPT
GOC SARA40
A SR
A SR

cC=G

CcC=C1 PT
G=C

? CHO PT
GONC  SARAS0
? AHO WPT
GOC SARA30
PT= 3

C=B

RCR 4

=C WPT
RCR 5
GOTO  SARA10
? A#HO WPT
GOC SARA40
Cc=0 X
DADD=C

C=B

RCR 4

S2= 0

S9= 0

RTN

(1315)

(1364)

(1372)
(1343)

(1315)
(1364)

ALBL?
NOPE
G # ALPHA LBL CHARS

Al 7: 0] _LBL ADDR & CHAR ADDR

CGET 1ST CHAR

B[ 13: 0] _ALPHA STRI NG

CGET NXT BYTE

EQUAL?
NOPE
SH FT TO NXTCHAR

DEC COUNT LBL CHARS

END LBL CHARS?
YES

END STR CHARS?
NOPE

GET NXT LI NK

END STR CHARS?
NOPE
ENABLE CH P O

d 3: 0] _ADDR
RAM
USERCODE_TRUE
RETURN

POPS THE SUBROUTI NE RETURN STACK | F RUNNI NG
OTHERW SE, | T PLACES THE PROGRAM COUNTER AT THE
BEG NNI NG OF THE CURRENT PROGRAM

INN CH P O SELECTED

QUT:

USES: STATUS BI TS 13 & 12, (/13:0], A[13:0]

B[ 3: 0],

M 13: 0]

USES: 2 SUBROUTI NE LEVELS
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290

962

963

964 1403 XRTN 1104 S9= 0 REMEMBER THI S |'S RTN
965 1404 34 PT= 3 -

966 1405 RTNOO 1314 ?S13=1 RUNNI NG?

967 1406 37 GOC  RTN1O (1411) YES

968 1407 114 ?2S4=1 SSTFLAG?

969 1410 473 GONC RTN30 (1457) NOPE

970 1411 RTN1O 1370 C=REGN 11 POP RTN STK
971 1412 416 A=C -

972 1413 1470 C=REGN 12 -

973 1414 252 AC EX WPT -

974 1415 174 RCR 4 -

975 1416 1352 ? CHO WPT - (POP ZERO?)
976 1417 353 GONC RTN21 (1454) - (YES)

977 1420 310 S10= 1 ASSUVE NEW PC 1S I N ROM
978 1421 1342 2 C#O PT - (NEED UNPACK?)
979 1422 107 GOC  RTN15 (1432) - (NOPE)

980 1423 304 S10= O NEWPC |'S I N RAM
981 1424 752 C=C+C WPT - (UNPACK)
982 1425 752 C=C+C WPT -

983 1426 752 C=C+C WPT -

984 1427 746 C=C+C X -

985 1430 157 GOC  RTN25 (1445) -

986 1431 1706 C SR X -

987 1432 RTN15 1450 REGN=C 12 -

988 1433 256 AC EX -

989 1434 112 C=0  WPT -

990 1435 174 RCR 4 -

991 1436 1350 REGN=C 11 -

992 1437 1770 C=REGN 15 LI NE_FFF

993 1440 106 C=0 X -

994 1441 1146 C=C1 X -

995 1442 1750 REGN=C 15 -

996 1443 1 GOLONG CHKRPC

996 1444 2

997

998 1445 RTN25 1706 C SR X -

999 1446 1066 C=C+1 S -

1000

1001 1447 1633 GOTO RTN15 (1432) -

XEND - EXECUTE END

VWHEN EXECUTI NG FROM THE KEYBOARD, OR VWHEN RUNNI NG AND

| F THE SUBROUTI NE STACK | S EMPTY, THEN THE

PROGRAM COUNTER |'S PLACED AT THE CURRENT

PROGRAM HEAD, OTHERW SE, A RETURN FUNCTI ON

| S PERFORMED

I N:

QUT:

USES: [ 13:0], A[3:0], B[4:0]

USES: 2 SUBROUTI NE LEVELS
1013
1014
1015 ENTRY XEND
1016 XEND
1017 ROW LCGE C MAY LEAVE
1018 SOVE CH P OTHER THAN
1019 0 ENABLED.

1020 1450 116 C=0 SELECT CHIP O N%S

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer
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1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1033
1034
1035
1036
1036
1037
1038
1038
1039
1040
1040
1041
1042
1043
1044
1045
1046

1451
1452
1453

1454
1455
1456
1457
1460
1461
1462
1463
1464
1465
1466
1467
1470
1471
1472
1473
1474

1475
1476
1477

ROM2 -

I N:

RTN21

RTN30

RTN33

RTN35

DADD=C
So= 1
GOTO  RTNOO  ( 1405)

S13= 0
259=1

RTN NC

C=REGN 15

c=0 X

REGN=C 15

2510=1

GOC  RTN35 (1475)
GSBLNG FLI NKP

RCR 8

A=C WPT
GSBLNG CPGVHD
S9o= 0
GOLONG DCRT10
GSBLNG ROVHED

GOTO RTN33 (1472)

ROW TWELVE LCG C
DI STI NGUI SHES LONG NUMERI C LABELS, X<> FUNCTI ON
END FUNCTI ON, AND ALPHA LABELS

] 3: 2] = FUNCTI ON CODE

CH P 0O SELECTED

USES: M 13:0],
USES: 1

1055

C 13:0], AND A[ 13: 0]
SUBROUTI NE LEVEL

REMEMBER THI S IS END

CLEAR RUNNI NG FLAG
I'S TH' S END?

NO. MUST BE RTN
LINE # 0

ROW?
YES
GET END ADDRESS

d 3: 0] _HEAD ADDRESS

TELL DCRT10 TO RTN
GO CLEAR SUBRCOUTI NE STACK

A 3: 0] _CPGVHD

NOTE PARSE GENERATES CD FOR THE FC OF "ALBL". LOG C AT ROM2A
'S FOR KEYBOARD EXECUTI ON ONLY.

1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1067
1068
1069
1070
1071
1072
1072
1073
1073

1500
1501
1502

1503
1504
1505
1506
1507
1510
1511
1512
1513
1514
1515
1516
1517
1520

ROM2A 1066

257

XENDA 1463

ROM 2

RWLO

530
1066
307
1066
1

3
1314
37
114
1643

OrOR

C=C+1 XS
GOC  ALBL  (1526)
GOTO XEND  (1450)
M=C

C=C+1 XS

GOC  LBL  (1535)

C=C+1 XS
GOLC  X<>ROW
2513=1

GOC  RWMO  (1515)

254=1
GONC  ROW2A (1500)
GSBLNG GETPCA

GSBLNG | NCAD

ALBL F.C. ?
YES, ALPHA LABEL
NO, MJUST BE END

SAVE F. C
LONG LBL?
YES

RUNNI NG?
YES
SSTFLAG?
NOPE
ALBL?
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292

1074 1521 1 GSBLNG NXTBYT -

1074 1522 0

1075 1523 1074 RCR 2 -

1076 1524 1076 C=C+1 S -

1077 1525 1553 GONC  XENDA (1502) GOTO END
1078

ALBL - ALPHA LABEL
| NCREMENT THE PROGRAM COUNTER PAST THE ALPHA LABEL,
AND DROP | NTO SLBL
IN: M 3:2]= ALPHA LABEL FUNCTI ON CODE
OUT: CHIP 0 SELECTED
USES: C[13:0], A[13:0], STATUS BITS 1 & 2, B[13: 0]
13:0

USES: 2 SUBROUTI NE LEVELS

1087

1088 1526 ALBL 630 C=M RECOVER F. C.
1089 1527 416 A=C -

1090 1530 106 C=0 X -

1091 1531 1160 DADD=C -

1092 1532 1 GSBLNG GTAI NC ADVANCE PGVCTR
1092 1533 0

1093 1534 33 GOTO  SLBL (1537)

LBL/ SLBL - (NUMERI C) LABEL/ SHORT LABEL
| NCREMENTS THE PROGRAM COUNTER PAST A NUMERI C
LABEL, AND ROTATES THE GOOSE RI GHT ONE PCSI TI ON

USES: 1 SUBRCUTI NE LEVEL

1100

1101

1102 1535 LBL 1 GSBLNG | NCGT2 I NC PGVCTR
1102 1536 0

1103 1537 SLBL 214 ?S5=1 DI SPLAY GOT SOVETHI NG?
1104 ( MSGFLG?)
1105 1540 1540 RTN C YES

1106 1541 1 GOSUB ENLCD

1106 1542 0

1107 1543 1670 RABCR ROTATE GOOSE
1108 1544 1 GOLONG ENCPOO

1108 1545 2

1109

ROM - ROW ZERO LOG C
DI STI NGUI SHES NULLS FROM SHORT LABELS

SKI PS ALL NULLS

IN.  C[3:]= FUNCTI ON CODE

PT= 3

ouT: PT= 3

USES: d 2]
1117
1118
1119
1120 1546 ROM 1166 C=C-1 XS -
1121 1547 1703 GONC SLBL  (1537) SHORT LBL
1122 1550 NULL 1 GOLONG RUNI NG SKIP ALL NULLS
1122 1551 2
1123
1124
1125
1126 ENTRY ASN20
1127 ENTRY XASN
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1128
1129
1130

ASN

- ASSI GN FUNCTI ON TO KEYCODE
THI S CODE PERFORMS AN ASSI GNMVENT FUNCTI ON AND ALSO

CLEARS ASSI GNMVENTS.

ASSI GNVENT TABLE.

ROM FUNCTI ONS ARE ASSI GNED
BY PLACI NG THE FUNCTI ON CODE & KEYCODE | N AN

RAM FUNCTI ONS ARE ASSI GNED BY

PLACI NG THE KEYCODE | N THE CORRESPONDI NG ALPHA

LABEL.

I N:
QUT:

THE ASSI GNVENT BI' T MAP |'S MAI NTAI NED AND
ASN TABLE REG STERS ARE CREATED BY THI S CODE ALSO
Al 1: 0] = KEYCODE TO BE ASS| GNED/ CLEARED

REG 9 = ALPHA STRI NG ZERO

USES: A B,C MN G REG 9, REG 10, STATUS BITS 3,8,9,2,5
USES: 3 SUBROUTI NE LEVELS

1144
1145
1146
1147
1148
1149
1149
1150
1151
1152
1153
1153
1154
1155
1155
1156
1157
1158
1159
1159
1160
1161
1162
1163
1164
1165
1165
1166
1167
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181

1552
1553
1554
1555
1556
1557
1560
1561
1562
1563
1564
1565
1566
1567
1570
1571
1572
1573
1574
1575
1576
1577
1600
1601
1602
1603
1604
1605
1606
1607
1610
1611
1612
1613
1614
1615
1616
1617
1620
1621
1622
1623

XASN

XASNO2

1170
530
1356
1

2
1270
252
1250
1

0
1356
1

2
1150
1270
406

1014
1170
1074

356
34

C=REGN
M=C

? CH#O

GOLNC

C=REGN
AC EX

REGN=C
GSBLNG

? CHO
GCOLNC

REGN=C
C=REGN
A=C

GSBLNG

? CHO
GONC
C=REGN
A=C
S1=
GSBLNG

[CO] )
GSBLNG

C=REGN
A=C

A SL

A SL
C=REGN
RCR
BC EX
?82=1
coC

ASRCH

SERR
9
10

X
TBlI TVA

XASNO2 (1604)
10
1

GCPKC

43 (1606)
SRBVAP

10
X

XASNO5 ( 1655)

C=REGN 9

AC EX
RCR
BC EX
PT=

2
3

REMOVE ASSI GNVENT?

YES
SAVE KEYCODE | N REG 10

C[3: 0] _ALBL ADDR

ERROR?
YES

REG 9_ALBL ADDR & F. C.
Al 2:1] K C

TEST BI' T MAP
BI T SET?

NO
CLEAR KEYCODE ENTRY

SET BIT
A[3:2] K. C. A[1:0]_0

B[3:0] _F.C

PLACE | N RAM?

NOPE

C] 3: 0] _ALBL ADDRESS
YES

SAVE K. C
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1182
1182
1183
1183
1184
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1193
1194
1195
1196
1197
1198
1199
1200
1201
1201
1202
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1212
1213
1214
1215
1216
1217
1217
1218
1218
1219
1220

1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232

1655 XASNO5

1702 ASN15

1714 ASN20

OrRrORrOoOR

156
1434
1552
1640

156

530
356

1434
630
1352
1640
256
106
1160
1

14
1540
116
312
374
252
1074
1176
356

1356

1160
156

NFROPR

1160
530
70
356
1360
630
1046
1406
1703
1740
216

GSBLNG | NCAD2
GSBLNG | NCADA
GSBLNG GIBYT

AB EX

PT= 1

? A#C WPT
RTN NC

AB EX

PT= 3

M=C

BC EX

GSBLNG PTBYTA

PT= 1

CM

? CHO WPT
RTN NC

AC EX

C=0 X
DADD=C
GOLONG TSTMVAP

GSBLNG GCPKC

?83=1

RTN C

C=0

C=B WPT
RCR 10

AC EX WPT
RCR 2
CCG1l S

BC EX

GSBLNG AVAI LA

? CH#HO

[co e ASN15

GOSUB  TSTMAP
GOLONG PACKE

ENTRY ASN15
DADD=C

ASN15

GET KEYCODE BYTE
TEST FOR ASSI GN SAME KEY

KEYS EQUAL
PLACE KEY CODE

TEST TO UPDATE BIT MAP

NOT NEEDED

UPDATE BI' T MAP
PLACE K.C. & F.C

DONE?
YES
CONSTRUCT REG STER TO | NSERT

B_REG TO | NSERT
ANY ROOM?

YES
ENABLE CH P O

CLEAR BIT IN BIT MAP

294

ENTRY PO NT MADE FOR CARD READER

SELECT REQ STER
SAVE ADDR
SW TCH REG CONTENTS

I NCREMENT ADDR
END?

RETURN
SAVE F.C. & K. C
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1233 1715 1 GSBLNG TSTMAP UPDATE BI T MAP
1233 1716 0

1234 1717 156 AB EX A[1:0] _K.C
1235 1720 1410 Si1= 1 -

1236 1721 1 GOLONG GCPKC CLEAR K. C

1236 1722 2

SAVRTN - SAVE RETURN ADDRESS I N REG 10 [ 3:0]

SAVRC - SAVE RETURN CONDI TI ONED ON S7

SAVR10 - SAVE THE ADDRESS IN THE A AND C REGQ STERS [ 3: 0]
SAVR10 REQUI RES PT=3 ON ENTRY

1243

1244

1245

1246 1723 SAVRTN
1246 1724

1247 1725 SAVRI10
1248 1726

1249 1727

1250 1730

1251 1731

1252 1732

1253 1733 SAVR20
1254 1734

1255 1735

1256 1736

1258 1737 SAVRC
1259 1740
1260 1741
1261 1742
1262 1743

1266

1267 1744 1 ORUN
1268 1745

1269

1

0
314
57
106
1712
506
2
1270
252
1250
1740

1214
1637
6

34
1703

460
13

ENTRY
ENTRY
ENTRY
GOosuB

?510=1
coC
C=0
C SR
A=A+C
=0
C=REGN
AC EX
REGN=C
RTN

257=1
GcoC
A=0
PT=
GOTO

ENTRY
LDl
CON

SAVRTN
SAVRC
SAVR10
GETPC RTNS PC IN BOTH A AND C

ROVFLAG?
SAVR20 (1733) YES
X PACK RAM ADDRESS | NTO 3 DI G TS
WPT
X
PT
10
WPT
10

XEQ?
SAVRTN (1723) YES

X SAVE X000 TO

3 REMEMBER THI' S |'S
SAVR20 (1733) GTO

| ORUN

11 MAI N RUNNI NG LOCP
FALL | NTO ROMCHK HERE

ROMCHK - PLUG | N ROM CHECK SUBROUTI NE

LOOKS AT LOCATI ONS AT THE END OF ROM CHI PS 5-F

I F THE LOCATI ON IS NON-ZERO, THEN DOES A GOTOC TO THAT LOCATI ON
LOCATI ONS TO BE CHECKED ARE SPECI FI ED I N C. X ON ENTRY:

PAUSE LOOP (- FF4)

C

X=12 NOTE - MUST RETURN IN A MJULTI PLE

OF 80 STATES AND ADJUST PAUSETI MER ACCORDI NGLY

MAI N RUNNI NG LOOP (-FF5) ... C. X=11

WAKE UP FROM DEEP SLEEP W TH NO KEY DOWN (- FF6) ... C. X=10
OFF LOCATI ON (- FF7) C. X=9

/O SERVICE (-FF8) ... C.X=8

WAKEUP FROM DEEP SLEEP (-FF9) ... C. X=7

COLD START (-FFA) ... C X=6

FOR ENTRY: HEX MODE, P SELECTED, SSO UP, CHI P O SELECTED

PLUG | N ROVMS MUST PRESERVE ([ 10: 3] AND RETURN TO RMCK10 W TH
HEX MODE, P SELECTED, STATUS SET O UP, AND CHI P O SELECTED
PLUG I N ROV MAY RETURN TO RMCK15 ( SAVI NG ONE WORD-TI ME) | F
ALL OF THE ABOVE CONDI TI ONS ARE SATI SFI ED AND | N ADDI TI ON

PTR P=6.

295



[ I

L I

296

ALL SUBROUTI NE LEVELS ARE AVAI LABLE EXCEPT I N I/ O SERVI CE ENTRY.

IF PKSEQ I'S SET THEN |/ O SERVI CE ROUTI NES MJUST El THER PRESERVE
THREE SUBROUTI NE RETURNS ON THE SUBROUTI NE STACK OR ELSE TERM NATE
THE PARTI AL KEY SEQUENCE

1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310

1746 ROMCHK 406
1747 1004
1750 1670
1751 1630
1752 1650
1753 246
RMCKO5
1754 1474
1755 660
1756 1374
1757 34
1760 420
1761 1206
1762 674

ENTRY ROMCHK

A=C X SAVE ADDR I N A X
S2= 0 CLEAR | OFLG
C=REGN 14

C=ST

REGN=C 14 STORE SSO

AC EX X RESTORE ADDR
ENTRY RMCKO5 PAUSE LOOP ENTERS HERE
RCR 1

C=STK

RCR 13

PT= 3

LC 4

c-Cc X

RCR 11

C NOW HAS ROMCHK' S RETURN ADDRESS IN DIG@ TS 10: 7 AND THE TARGET
ADDRESS |IN THE PLUG IN ROMS INDIGTS 6:3 (NOTE CH P # IS 4 AT
PRESENT, BUT WLL BE | NCREMENTED TO 5, THE LOWEST PCSSI BLE

PLUG | N ADDRESS) .

1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329

1331
1334

1763 RMCK10 534
1764 RMCK15 1042
1765 33
1766 174
1767 740
1770 RMCK20 1460
1771 1346
1772 1723
1773 740

ERRCRS : 0

ENTRY
PT=
ENTRY
Cc=C+1
GONC
RCR
GOoTOC

CXl SA
? CHO
GONC
&orec

UNLI ST
END

RMCK10

6

RMCK15

PT

RMCK20 (1770)
4

RETURN TO CALLI NG PGM

X
RVCK15 (1764)



SYMBOL TABLE

ALBL
ASN15
ASN20
ASRCH
DOSRC1
DOSRCH
GI'SRCH
| ORUN
LBL
NULL
RMCKO5
RMCK10
RMCK15
RMCK20
ROVCHK
ROWD
ROAL1
ROM 2
ROM2A
RTNOO
RTN10
RTN15
RTN21
RTN25
RTN30
RTN33
RTN35
RWLO
SARA10
SARA20
SARA30
SARA40
SARA50
SARCO2
SARC04
SARCO6
SARCOL0
SAROL1
SARQOL5
SARC20
SARO21
SARC22
SARO25
SARGCB0
SARCE5
SARMA0
SARG42
SARM43
SARMA5
SARG4A7
SARO48
SARCE0
SARGCE5
SARCG0
SAROM
SAVR10

1526
1702
1714
1305

343

344

337
1744
1535
1550
1754
1763
1764
1770
1746
1546

655
1503
1500
1405
1411
1432
1454
1445
1457
1472
1475
1515
1315
1324
1343
1364
1372
1022
1044
1047
1056
1055
1066
1077
1100
1101
1113
1144
1161
1163
1165
1206
1215
1220
1243
1251
1254
1303
1015
1725

1501
1712

1505

1772
1765

1514
1453
1406
1447
1417
1430
1410
1477
1463
1512
1371

1363
1373
1361
1043
1040
1042

1071
1112
1065
1164

1110
1162
1154
1156
1103
1176
1131
1242
1252
1240
1160
1260

1673

1422

1323

1352

1147

1234 1223
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330
332
227
237
246
250
257
261
301
302
406

336

306
316
245
240
225
226
256
262
260
474

1726

277

232

740

770
1534

155

163

24

51

355

223

270

731

152

157

16

31

221

264

706

121

13

701

117 106

76
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XGNNO2
XGNNO5
XGNNO6
XGNNLO
XGNNL2
XGNN15
XGNN20
XGNN25
XGNN30
XGNN35
XGNN4O
XGNN50
XGNN55
XGNN60
XGNN65
XGNN70
XGNN75
XGNN8O
XGTO

XRTN

XXEQ

426
450
451
422
424
454
475
505
520
533
535
540
543
546
554
574
576
600
405
1403
457

407
456

334

545
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ENTRY TABLE
ASNL5 1702
ASN20 1714
ASRCH 1305
DOSRCL 343
DOSRCH 344
GITSRCH 337
|ORUN 1744
RVMCKO5 1754
RMCK10 1763
RVMCK15 1764
ROVCHK 1746
ROND 1546
ROAL1 655
ROAL2 1503
RTN30 1457
SAR21 1100
SAR22 1101
SAROM 1015
SAVRIO 1725
SAVRC 1737
SAVRTN 1723
SEARCL 64
SEARCH 63
SERR 350
SGro19 711
SNR10 77
SNR12 101
SNROM 0
XASN 1552
XEND 1450
XEQO01 352
XGAOO 215
XG 307
X@ 07 332
XG 57 301
XGNN1O 422
XG\N12 424
XGNN4O 535
XGTO 405
XRTN 1403
XXEQ 457
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EXTERNAL REFERENCES

ADRFCH
ADRFCH
ASN20

ASN20

ASRCH

ASRCH

AVAI LA
AVAI LA
BCDBI N
BCDBI N
CALDSP
CALDSP
CHKRPC
CHKRPC
CLRSB2
CLRSB2
CLRSB3
CLRSB3
CPGVHD
CPGVHD
DCRT10
DCRT10
DECAD

DECAD

DECADA
DECADA
DOSRC1
DCOSRC1
DOSRCH
DOSRCH
ENCPOO
ENCPOO
ENLCD

ENLCD

ERRNE

ERRNE

FLI NKP
FLI NKP
GCPKC

GCPKC

GETPC

GETPC

CGETPCA
GETPCA
GI'3DBT
GI'3DBT
GTAI NC
GTAI NC
GIBYT

GIBYT

GIBYTA
GIBYTA
GTLI NK
GTLI NK
GI'SRCH
GI'SRCH

312
313
1555
1556
251
252
1670
1671
317
320
551
552
1443
1444
401
402
375
376
172
173
1473
1474
304
305
137
140
326
327
563
564
1544
1545
1541
1542
350
351
1464
1465
1601
1602
66
67
500
501
521
522
1532
1533
1630
1631
620
621
164
165
707
710

1562
1563

727
730

1470
1471

142
143
415
416

1655
1656
200
201
1515
1516
555
556

745
746

765
766

1721
1722
461
462

616
617

750
751

1723
1724
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I NCAD
I NCAD
| NCAD2

I NCADA
| NCADA

I NCGT2
MASK
MASK
NFRPU
NFRPU
NXBYTA
NXBYTA
NXLTX
NXLTX
NXTBYT
NXTBYT
PACKE
PACKE
PTBYTA
PTBYTA
PUTPC
PUTPC
PUTPCX
PUTPCX
ROVHED
ROVHED
RUN
RUN
RUNI NG
RUNI NG
SARO21
SARO21
SARC22
SARC22
SAROM
SAROM
SAVR10
SAVR10
SAVRC
SAVRC
SEARC1
SEARC1
SERR
SERR
SGro19
SGro19
SRBVAP
SRBIVAP
TBI TMA
TBI TMA
TSTVAP
TSTVAP
UPLI NK
UPLI NK
X<>ROW
X<>ROW
XGNN10
XGNN10

1521
1522
1700
1701
627
630
204
205
422
423
45
46
403
404
1550
1551
1247
1250
1204
1205
1316
1317
471
472
215
216
344
345
1565
1566
1013
1014
1604
1605
1572
1573
1653
1654
1320
1321
1507
1510
712
713

465
466
202
203
631
632
1535
1536

211
212

635
636

1475
1476

307
310

1676
1677

1517
1520
1334
1335
1336
1337

502
503

647
650

1715
1716

1624
1625
1626
1627

637
640

1010
1011

1345
1346

1642
1643
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XGNN4O 653
XGNN4O 654

End of VASM assenbly

VASM ROM ASSEMBLY REV. 6/81A

OPTIONS: L CS

: HP41C MAI NFRAME M CROCCDE ADDRESSES @4000- 25777

4 FILE CN10B
5 ENTRY AVAI L
6 ENTRY AVAI LA
7 ENTRY BSTEP
8 ENTRY BSTE2
9 ENTRY BKROW2
10 ENTRY BSTE
11 ENTRY BSTEPA
12 ENTRY DECAD
13 ENTRY DECADA
14 ENTRY FI XEND
15 ENTRY FLI NK
16 ENTRY CETPC
17 ENTRY | NCAD
18 ENTRY | NCADA
19 ENTRY LI NNML
20 ENTRY LI NN1A
21 ENTRY LI NNUM
22 ENTRY NXLDEL
23 ENTRY NXLSST
24 ENTRY FLI NKA
25 ENTRY FLI NKM
26 ENTRY FLI NKP
27 ENTRY GIBYT
28 ENTRY GIBYTO
29 ENTRY CETPCA
30 ENTRY GIBYTA
31 ENTRY GION\N
32 ENTRY GIO 5
33 ENTRY | N3B
34 ENTRY | NBYT
35 ENTRY | NBYTC
36 ENTRY | NBYTP
37 ENTRY | NBYTO
38 ENTRY | NBYT1
39 ENTRY | NCAD2
40 ENTRY | NCADP
41 ENTRY | NEX
42 ENTRY | NLIN
43 ENTRY | NSLIN
44 ENTRY | NLI N2
45 ENTRY | NSTR
46 ENTRY | NTXC
47 ENTRY NROOVB
48 ENTRY NXBYTA
49 ENTRY NXBYT3
50 ENTRY NXL1B
51 ENTRY NXL3B2

52 ENTRY NXLCHN
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53 ENTRY NXLIN
54 ENTRY NXLI NA
55 ENTRY NXLI N3
56 ENTRY NXLTX
57 ENTRY PTBYTM
58 ENTRY PUTPCL
59 ENTRY SKPLI N
* PUT BYTE BRANCH TABLE
61 0 TBLPBA 70 C=DATA 7 ENTRY PO NTS(O0, 2, 4, ...,12)
62 1 443 GOTO PBAO ( 45) BYTE O
63 2 70 C=DATA
64 3 363 GOTO PBAL ( 41) BYTE 1
65 4 70 C=DATA
66 5 303 GOTO PBA2 ( 35)
67 6 70 C=DATA
68 7 223 GOTO PBA3 ( 31)
69 10 70 C=DATA
70 11 143 GOTO PBA4 ( 25)
71 12 70 C=DATA
72 13 63 GOTO PBA5 ( 21)
73 14 PBAG6 70 C=DATA BYTE 6
74 15 1574 RCR 12 ROTATE PROPER BYTE | NTO PCSI Tl ON
75 16 312 C=B  WPT STORE 1 (OR 2) BYTE(S)
76 17 1074 RCR 2 RESTORE BYTE(S) TO PROPER PCSI TI ON
77 20 263 GOTO PBAEND ( 46) CLEAN UP
78 21 PBA5 374 RCR 10
79 22 312 C=B  WPT
80 23 174 RCR 4
81 24 223 GOTO PBAEND ( 46)
82 25 PBA4 474 RCR 8
83 26 312 C=B  WWPT
84 27 574 RCR 6
85 30 163 GOTO PBAEND ( 46)
86 31 PBA3 574 RCR 6
87 32 312 C=B  WPT
88 33 474 RCR 8
89 34 123 GOTO PBAEND ( 46)
90 35 PBA2 174 RCR 4
91 36 312 C=B  WPT
92 37 374 RCR 10
93 40 63 GOTO PBAEND ( 46)
94 41 PBA1 1074 RCR 2
95 42 312 C=B  WPT
96 43 1574 RCR 12
97 44 23 GOTO PBAEND ( 46)
98 45 PBAO 312 C=B  WPT NO ROTATI ON NEEDED HERE
99 46 PBAEND 1360 DATA=C RESTORE REG STER | N MEMORY
100 47 34 PT= 3 RESTORE POl NTER
101 50 1740 RTN DONE
102 51 INB1 1074 RCR 2
103 52 352 BC EX WPT
104 53 1574 RCR 12
105 54 443 GOTO | NBEXA ( 120)
*
107 ENTRY ERRDE
108 55 ERRDE 1 GOSUB ERROR
108 56 0
109 57 0 XDEF  MBGDE
110 FILLTO @7

* PUT LI NK BRANCH TABLE



112 60 TBLPTL 70 C=DATA
113 61 403 G&OTO
114 62 70 C=DATA
115 63 1623 GOTO
116 64 70 C=DATA
117 65 1543 GOTO
118 66 70 C=DATA
119 67 1463 GOTO
120 70 70 C=DATA
121 71 1403 GOTO
122 72 70 C=DATA
123 73 1323 GOTO
124 74 70 C=DATA
125 75 1243 GOTO
126 76 PBAGA 1163 GOTO
127 FILLTO
77 0000 NOP
* | NSERT BYTE BRANCH TABLE
129 100 TBLINB 70 C=DATA
130 101 533 GOTO
131 102 70 C=DATA
132 103 1463 GOTO
133 104 70 C=DATA
134 105 433 GOTO
135 106 70 C=DATA
136 107 353 GOTO
137 110 70 C=DATA
138 111 273 GOTO
139 112 70 C=DATA
140 113 213 GOr1o
141 114 | NB6 70 C=DATA
142 115 1574 RCR
143 116 352 BC EX
144 117 1074 RCR
145 120 I NBEXA 353 GOTO
146 121 PTLO 1574 RCR
147 122 302 C=B
148 123 326 C=B
149 124 1074 RCR
150 125 1360 DATA=C
151 126 252 AC EX
152 127 412 A=C
153 130 1156 C=C-1
154 131 1160 DADD=C
155 132 1434 PT=
156 133 1433 GOTO
157 134 I NB5 374 RCR
158 135 352 BC EX
159 136 174 RCR
160 137 163 GOTO
161 140 I NB4 474 RCR
162 141 352 BC EX
163 142 574 RCR
164 143 123 GOT1O
165 144 | NB3 574 RCR
166 145 352 BC EX
167 146 474 RCR
168 147 63 GOTO
169 150 INB2 174 RCR
170 151 352 BC EX

PTLO
PBAO
PBAL
PBA2
PBA3
PBA4
PBAS

PBAG
av

I NBO
| NB1
I NB2
I NB3
| NB4
| NB5

12
WPT

I NBEX
12

PT
XS

WPT
WPT

PBAGA
10
WPT

I NBEX
WPT

I NBEX
WPT

I NBEX

WPT

121)
45)
41)
35)
31)
25)

21)
14)

154)

51)
150)
144)
140)
134)

( 155)

( 76)

( 155)

( 155)

( 155)

305

7 ENTRY PO NTS(O, 2,4,...,12)
SPECI AL CASE ON BOUNDARY

I NSERT BYTE BRANCH TABLE
ON 16- WORD BOUNDARY

GET REAQ STER TO | NSERT | NTO
PCSI TI ON BYTE OF | NTEREST I N
EXCHANGE BYTE W TH BYTE I N REG STE
PUT BYTE BACK | NTO RI GAT POSI Tl ON
FI' NI SH UP

PUT FI RST BYTE I N

PUT SECOND BYTE I N
THE NEXT REQ STER

d 1: 0]
€]

R
I

N REG



171 152 374
172 153 23
173 154 1 NBO 352
174 155 INBEX 1312
175 156 107
176 157 1360
177 160 630
178 161 1076
179 162 256
180 163 106
181 164 1160
182 165 1740
183 166 I NLIN 1
183 167 0
184 170 NROOM 1356
185 171 723
* | NSERT ASSURED HERE.

187 172 1
187 173 0
188 174 1
188 175 0
189 176 174
190 177 1
190 200 0
191 201 1346
192 202 23
193 203 1056
194

195 204 1
195 205 0
196 206 630
197 207 412
198 210 1474
199 211 1434
200 212 43
201 213 INL2 1166
202 214 1734
203 215 1734
204 216 INL1 1166
205 217 1743
206 220 116
207 221 1160
208 222 1570
209 223 1156
210 224 1550
211 225 I NL3 1056
212 226 1160
213 227 346
214 230 70
215 231 346
216 232 1146
217 233 1160
218 234 346
219 235 1360
220 236 346
221 237 1046
222 240 1546
223 241 1647
224 242 346
225 243 256

BC EX
AC EX

10

I NBEX
WPT
WPT

I NLI'N

wn

X

AVAI L

NORCOM
FLI NKM
FI XEND

4
GTLNKA

X
*+2

PTLI NK

WPT
1

1

I NL1
XS

XS
I NL2

13

XTXXX X XX X

( 155)

( 166)

( 263)

( 204)

( 216)

( 213)

( 225)

PUT REG STER BACK
I NCREMENT CT BY 1

RESTORE REG STERS
WAKE UP CHIP O

DONE
CHECK | F EMPTY REG AVAI LABLE

EMPTY REQ STER?
NO, ERROR EXIT

FIND LI NKS TO FI X UP CHAI N
FI X UP END

FI X UP FOLLOW NG LI NK
GET LI NK

TOP ELEMENT OF CHAI N?
YES, DO NOTHI NG
ADD 1 TO REG STER COUNT

PUT LI NK BACK

PUT BYTE # IN XS]

306

SET PT TO TOP DIA T OF THE BYTE

SPECI FI ED BY C] XS] .

FI X UP CHAI NHEAD

PUT BACK
MOVE REG STERS DOVWN

FI NI SHED?
NO, MOVE ANOTHER LI NE.
CLEAN UP
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226 244 1360 DATA=C STORE A TEMPORARI LY

227 245 116 C=0 CREATED NULL REGQ STER

228 246 252 AC EX WPT PLACE NULLS IN BEG NNI NG OF REG STER
229 247 256 AC EX

230 250 70 C=DATA RETRI EVE QLD A

231 251 256 AC EX

232 252 1360 DATA=C STORE LAST PART OF REG STER
233 253 630 C=M

234 254 1160 DADD=C

235 255 70 C=DATA

236 256 112 C=0 WPT STORE LAST PART OF REG STER W TH
237 257 1360 DATA=C 1 OR MORE NULLS

238 260 630 C=M GO BACK AND FI NI SH THE | NSERT
239 261 1 GOLONG | NBYT1

239 262 2

240 263 NOROCOM 630 C=M NO ROOM - ERROR EXIT

241 264 412 A=C WPT ZERO PREVI QUSLY | NSERTED STEPS
242 265 103 GOTO  NROOMR ( 275)

243 266 NROOMVL 1 GOSUB DECADA

243 267 0

244 270 106 C=0 X

245 271 1 GOSUB PTBYTM

245 272 0

246 273 1176 CGG-1 S DONE?

247 274 530 M=C

248 275 NROOW 1376 ? CHO S

249 276 1707 GOC NROOML ( 266) NO, ZERO QUT SOVE MORE BYTES.
250 277 1114 ?89=1 SET RUNNI NG TO ASSURE BACK STEP
251 300 23 GONC  *+2 ( 302) IF s9=1

252 301 1310 S13= 1

253 302 NROOWVB 1 GOLONG PACKE

253 308 2

*

* AVAIL - FIND AN AVAI LABLE REG STER

* THI'S SUBROUTI NE PLACES CHAINHEAD-1 I N Al X] AND LOCKS

*- TO SEE | F CHAI NHEAD-1 IS AVAI LABLE FOR USE | N | NSERTI NG

*- ORINASSIGNING (X IS RETURNED AS 0 | F THERE | S NO ROOM
*- |F THERE IS ROOM ([ X] IS RETURNED AS DECI MAL 192.

*- NOTHI NG | S ASSUVED AND PT IS RETURNED AS 3

* AVAI LA - SAME AS AVAIL EXCEPT PT IS NOT SET AND REG 0 ASSUMED
*- SELECTED.

*

264 304 AVAI L 116 C=0

265 305 34 PT= 3

266 306 1160 DADD=C

267 307 AVAI LA 1570 C=REGN 13 GET CHAI NHEAD ADDRESS
268 310 1156 C=C-1

269 311 1160 DADD=C SELECT CHAI NHEAD-1 REG STER
270 312 406 A=C X SAVE ADDRESS IN A

271 313 70 C=DATA GET THE REGQ STER

272 314 1356 ? C#O NON- ZERO REG STER?
273 315 57 GOC AVAI L1 ( 322) YES, ERROR EXIT

274 316 460 LDI

275 317 300 CON 192 REG STER EXI STENT?
276 320 1406 ? A<C X

277 321 1640 RTN NC YES, SUCCESS EXI T

278 322 AVAIL1 116 C=0 FAILURE EXIT

279 323 1740 RTN

*

* BSTEP - BACK STEP
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* WHEN CALLED, ASSUMES THE PROGRAM COUNTER IS PO NTI NG
- AT AN UNKNOWN LI NE. TH S ROUTI NE MOVES THE PROGRAM
- COUNTER TO A PO NT AT THE BYTE JUST PRECEDI NG THE
- UNKNOMN LI NE.

WORKS I N ROM OR RAM
W LL BACK STEP PAST BEG NNI NG OF MEMORY TO END

ASSUMES NOTHI NG

*
*
*
*
*
*- |F LINE NUMBER = 1 OR 0.
*
*
*
*

BSTEP3 ( 345)

FLI NKP

8
WPT

PUTPCD
L1 NNML

L1 NNUM

X
BSTEP2
X
BSTEP2
15
GETPC

BKROM
FLI NK

WPT
BST1
FSTI N

BST2
DECADA

GIBYTA
12

1
BSTM.2

10
WPT
NXLI' N

WPT

(
(

324)
324)

( 415)

(

(

(

361)

363)

377)

USES A B[3:0],C MN, ST[7: 0], 3 SUB LEVELS
BACK AROUND TO END CASE OF BACK STEP
293 324 BSTEP2 314 ?S10=1
294 325 207 GOC
295 326 1 GOSUB
295 327 0
296 330 474 RCR
297 331 412 A=C
298
299 332 1 GOSUB
299 333 0
300 334 1 GOLONG
300 335 2
301 336 BSTEP 1 GOSUB
301 337 0
302 340 1146 C=C-1
303 341 1637 GOC
304 342 1346 ? CHO
305 343 1613 GONC
306 344 1750 REGN=C
307 345 BSTEP3 1 GOSUB
307 346 0
308 347 314 ?S10=1
309 350 457 GOC
310 351 1 GOSUB
310 352 0
311 353 BSTEPA 730 CM EX
312 354 1512 ? A#0
313 355 47 GOC
314 356 1 GOSUB
314 357 0
315 360 33 GOTO
316 361 BST1 1 GOSUB
316 362 0
317 363 BST2 1 GOSUB
317 364 0
318 365 1574 RCR
319 366 1704 CLR ST
320 367 110 S4=
321 370 73 GOTO

* REVI SED BACK STEP MAI N LOOP
323 371 BSTM. 374 RCR
324 372 312 C=B
325 373 256 AC EX
326 374 730 CM EX
327 375 1 GOSUB
327 376 0
328 377 BSTM.2 730 CM EX
329 400 212 B=A
330 401 256 AC EX
331 402 1406 ? A<C

ROM FLAG?
YES, DO BACK STEP | N ROM
FIND THE END OF THE PROGRAM

MOVE BACK ONE BYTE
PUT PC THERE

CALCULATE NEW LI NE NUMBER AND RTN
GET THE LI NE NUMBER

07?
YES, GO TO END.
1?

YES, GO TO END.

NO, FI X LI NE NUVBER

GET PROGRAM COUNTER

ROM FLAG

ROM

RAM

SAVE ADDRESSES | N M

TOP OF NEMORY?

NO

YES - MOVE TO BEFORE FI RST | NSTRUCTI ON
MOVE TO ADDRESS BEFORE LI NK

CET BYTE

SET UP FOR NXLIN
GO FIND THE END OF THE CURRENT LI NE
SAVE PREVI QUS 2 ADDRESSES

GET REQ STER BACK
MOVE UP ONE LI NE

MORE?



*

L I

L I I R T R R I A
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332 403 1667 GOC  BSTML ( 371) VYES

333 404 1546 ? A#C X SAMVE REG?

334 405 57 GOC  BSTML1 ( 412) NO, DONE

335 406 1402 ? A<C PT MORE?

336 407 1627 GOC  BSTML ( 371) YES

337 410 1552 ? A#C WPT DONE?

338 411 1603 GONC BSTML ( 371) NO, DON' T QU T ON EQUAL
339 412 BSTM.1 474 RCR 8 DONE- GET OLD ADDRESS
340 413 BSTE 1 GOLONG BSTE2 PUT IN PC

340 414 2

ROM BACK STEP HERE

342 415 BKROM 674 RCR 11 PUT PC I N PLACE

343 416 410 S8= 1 SET GTONN BI T

344 417 BKROML 1460 CXl SA GET BYTE

345 420 1172 C=C'1 M MOVE TO PREVI OUS BYTE
346 421 1166 C=C-1 XS STARTI NG BYTE?

347 422 1757 GOC  BKROML ( 417) NO

348 423 74 RCR 3 PUT | N PLACE

349 424 1176 C=C-1 S BEG N?

350 425 1 GOLNC BKROWR YES, GOTO LI NE FFF OF PROG
350 426 2

351 427 1643 GOTO BSTE ( 413) NO, DONE

FI XEND - FI X END

SETS DECOOMPI LE AND PACK BI TS I N AN END SPEC! FI ED

BY ([ 11: 8]

PT=3 I N AND OUT

USES 1 SUB LEVEL

USES A[3:0],B[3:0], M

360 430 FIXEND 530 MeC SAVE ADDRESSES

361 431 474 RCR 8 GET END ADDRESS

362 432 412 A=C  WPT

363 433 1 GOSUB | NCAD2 GET END BYTE

363 434 0

364 435 1 GOSUB GTBYTA

364 436 0

365 437 1634 PT= 0 PUT DECOWPI LE AND PACK BI TS I N END
366 440 1720 LC 15

367 441 PTBYTM 1 GOSUB PTBYTA

367 442 0

368 443 630 C=M RESTORE ADDRESS

369 444 1740 RTN

FLINK - FIND LI NKS

G VEN AN ADDRESS IN MM FORM I N [ 3: 0]
RETURNS THE FOLLOW NG | N MM FORM

FLI NKP -

FLI NKA -

Al 3: 0]

SAME AS FLI NK EXCEPT USES THE PC AS THE | NPUT ADDRESS

SAME AS FLI NK EXCEPT | NPUT ADDRESS I N Al 3:0].

- THE ADDRESS OF THE LI NK PRECEDI NG (H GHER REG #)
THE | NPUT ADDRESS.

C 3:0] - THE | NPUT ADDRESS

C 7:4] - THE ADDRESS OF THE NEXT LI NK FOLLOW NG THE | NPUT
ADDRESS

([ 11: 8] - THE ADDRESS CF THE FI RST END FOLLOW NG THE | NPUT
ADDRESS

M 2:0] AND M 13] - THE LI NK PRECEDI NG THE | NPUT ADDRESS
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* NOTE- |F NO LI NK PRECEDES THE | NPUT ADDRESS [ TOP OF MEMORY]
*. THEN A[ 3:0] AND M SET TO 0

* USES A[3:0],B[3:0],C 11: 0], M1 SUB LEVEL

* RN

PT=3 ON RETU
391 445 FLINKP 1 GOSUB GETPC GET PROGRAM COUNTER

391 446 0

392 447 FLINKA 252 AC EX WPT MOVE ADDRESS TO C

393 450 FLINK 730 CM EX

394 451 FLINKM 1 GOSUB GTFEND GET THE FI NAL END

394 452 0

395 453 1074 RCR 2 PUT | N PLACE

396 454 33 GOTO  FLINK2 ( 457)

397 455 FLINKI 1 GOSUB UPLINK MOVE UP 1 LINK

397 456 0

398 457 FLINK2 730 CM EX RETRI EVE ADDRESSES

399 460 1406 ? A<C X SEE | F DONE

400 461 77 GOC  FLINK3 ( 470) NO WAY - TRY AGAIN

401 462 1546 ? A#C X CHECK FOR SAME REG STER CASE
402 463 1540 RTN C DONE

403 464 1402 ? A<C PT CHECK BYTE

404 465 37 GOC  FLINK3 ( 470) TRY AGAIN

405 466 1542 ? A#C PT ON LI NK?

406 467 1540 RTN C ALL DONE | F NOT EQUAL

407 470 FLINK3 174 RCR 4 GO UP ANOTHER LI NK

408 471 212 B=A  WPT PUT ADDRESS | N FOLLOA NG LI NK SPOT
409 472 312 C=B  WPT

410 473 374 RCR 10

411 474 730 CM EX CHECK FOR END

412 475 1076 C=C+1 S

413 476 147 GOC  FLINK5 ( 512) CARRY | F ALPHA LABEL

414 477 730 CM EX PUT ADDRESS | N FOLOAN NG END SPOT
415 500 474 RCR 8

416 501 312 C=B  WPT

417 502 574 RCR 6

418 503 730 CM EX

419 504 1504 S12= 0 CLEAR PRI VACY STATUS BI T

420 505 1176 C=C'1 S RESTORE END BYTE

421 506 776 C=C+C S CHECK PRI VATE BI T FOR TH' S PROGRAM
422 507 776 C=C+C S ISIT 1?

423 510 23 GONC  *+2  ( 512) NO, LEAVE PRI VACY RESET

424 511 1510 S12= 1 YES, SET PRI VACY STATUS

425 512 FLINKS 1346 ? CHO X CHECK FOR END OF CHAI N

426 513 1427 GOC  FLINKL ( 455) NON-ZERO - TRY AGAIN

427 514 12 A=0  WPT FIX UP END OF CHAIN EXIT

428 515 116 C=0

429 516 730 CM EX

430 517 1740 RTN

*

* GETPC - RETRI EVES THE PC AFTER SELECTI NG CHIP 0 AND CREATES
*. THE MM ADDRESS FORM BY DOUBLI NG THE BYTE NUMBER | F THE

*. $10=0. THE RESULTI NG MM ADDRESS | S

*. STORED I N A[ 3: 0]

* GETPCA - SAME AS GETPC EXCEPT CHI P 0 ASSUMVED SELECTED

* SETS PT=3

* USES A[3:0], AND C

*

440 520 GETPC 116 C=0
441 521 1160 DADD=C
442 522 GETPCA 1470 C=REGN 12

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



444
445
446
447
448

*

* GIONN -

524
525
526
527
530

314
27
742
412
1740

?510=1
GoC
C=C+C
A=C
RTN

*+2 (
PT
WPT

527)
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GOTO LINE NNN OF THE CURRENT PROGRAM

* REPLACES THE PROGRAM COUNTER W TH THE ADDRESS OF

THE LI NE SPECI FI ED BY A[ 2: 0]

MEANS GTO. .

USES A B[3:0],C N MP,Q ST[7: 0]

* _

* FFF IN Al 2: 0]
*

*

456
457
458
459
459
460
461

489
490
490
491
492
493
494

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
570
571
572
573
574
575
576
577
600
601
602
603
604
605
606
607
610

GITONN

GTONN2

GIO .

GIo 4

GIo 2

34
256
1346
1

2
132
1046
217
1046
73
460
35
1574
1104
1

2

1146
1146

1346

PT=
AC EX
? CHO
GOLNC
c=0
C=C+1
aoC
C=C+1
GONC
LDl
CON2
RCR
S9=
GOLONG

CCG1
CCG1
RCR
S8=
GOsuB
GOLONG
C=REGN

PT=
=C

GOsuB
? CHO
GOosuB

GOro
GOosuB

C=C+1
GOosuB
GOosuB

? CHO
? C#O

3

X
RTN30

M
X
Gro.. (
X

GTONN2 (

1 13
12

0

XROM

X

X

10

1

LI NN1A

NFRC

13
4

3
WPT

GTLI NK

X
Gro 4 (
FSTI N

GIO. 2
UPLI NK

S
GTa1 (
| NCAD2

NXBYTA

12
PT
GTO. 2A (
XS

561)
551)

575)

603)

615)

612)

RESTORE PO NTER TO MM PLACE
PUT LINE# IN C

GOTO 07?
YES, EXECUTE KEYBOARD RETURN

CLEAN UP THE REG STER
GIo . ?

YES.

GIO. ALPHA?

NOPE, GO ON

CREATE GOTO ALPHA FUNCTI ON CODE

PUT | N PLACE

CLEAR ALPHA SEARCH BI' T
GO TO THE LABEL

RESTORE LI NE NUMBER
PUT | N PLACE

SET GTONN BIT
QO DOIT

RETURN

GET CHAI NHEAD ADDRESS
SAVE FOR LATER

I'S THE PREVI QUS LI NK AN END?

IS 1T THE TOP OF MEMORY?
NO, SEE IF PREVIOUS LINK I S AN END

GO TO THE TOP OF MEMORY

SEE IF .END. IS THE FI RST | NST.
GET THE LI NK

IS 1T AN ALPHA LABEL?

YES, PUT AN END I N.
GO TO THE NEXT | NSTRUCTI ON

FIND THE ADDRESS OF THE NEXT LI NE
NULL?
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495 611 1723 GONC GIO 2 ( 603) YES, NULL, KEEP LOOKI NG

496 612 GIO 2A 260 C=N COMPARE ADDRESSES

497 613 1552 ? A#C WPT SAME AS THE FI NAL END?

498 614 333 GONC GIO 3 ( 647) YES, NO | NSERT NEEDED.
* CREATE NEW FI NAL END HERE

500 615 GIO 1 1 GOSUB AVAI L

500 616 0

501 617 1356 ? C#O I S THERE ROOW?

502 620 1 GOLNC PACKE NO, GO PACK!

502 621 2

503 622 234 PT= 5 MAKE NEW FI NAL END

504 623 1420 LC 12

505 624 34 PT= 3

506 625 460 LDI

507 626 440 CON @40 LINK= 1 REG

508 627 1360 DATA=C

509 630 260 C=N FI X CLD END

510 631 1160 DADD=C

511 632 1146 CCG1 X CONSTRUCT ADDR OF NEW

512 633 412 A=C WPT FI NAL END AND SAVE I N

* A[3:0] FOR THE PUTPCD CALL LATER ON
* NOTE (U 3] HERE IS 4, THE MM BYTE COUNT FOR THE
* FIRST BYTE OF THE END. N[ 3:0] WAS SET UP BACK AT GITO. .

516 634 70 C=DATA GET OLD FINAL END

517 635 1730 CST EX TURN OFF FI NAL END STATUS BI T
518 636 204 S5= 0

519 637 1010 S2= 1 TURN OFF PACK BI T

520 640 1730 CST EX

521 641 1360 DATA=C RETURN

522 642 116 C=0 FI X CHAI NHEAD

523 643 1160 DADD=C

524 644 1570 C=REGN 13

525 645 1146 C=CG-1 X

526 646 1550 REGN=C 13

527 647 GIO 3 304 S10= 0 TURN OFF THE ROM FLAG
528 FI X PC

529 650 1 GOSUB PUTPCD

529 651 0

530 652 GIO 5 1 GOSUB PACKN PACK MEMORY

530 653 0

531 654 1 GOSUB RTN30 MAKE A ZERO LI NE NUMBER
531 655 0

532 656 1 GOLONG NFRPU CAN' T USE A RTN HERE.
532 657 2

* THE GOLONG NFRPU | S NECESSARY HERE | NSTEAD OF A S| MPLE

* RETURN BECAUSE WE GET HERE FROM CLP VI A DELLIN AND DELLI N

* USES UP ALL THE SUBROUTI NE LEVELS, PUSHI NG THE NFRPU OFF

* THE TOP OF THE STACK.

*

* GTBYT - GET BYTE

* GENERALI ZED ROUTI NE FOR GETTI NG A BYTE OUT OF ROM OR RAM

* GETS THE BYTE PO NTED TO BY A[3:0] | N MVl ADDRESS FORM AND

* PLACES I T IN ([ 1: 0]

* GTBYTA - SAME AS GTBYT EXCEPT RAM ADDRESSES ONLY WORK.

* USES A[3:0] AND C

*
545 660 GTBYT 314 ?S10=1 ROM FLAG?
546 661 123 GONC  GTBYTA ( 673) NO GET RAM BYTE
547 662 GTBYTO 256 AC EX YES, GET ROM BYTE

548 663 416 A=C



549 664
550 665
551 666

674 RCR 11
1460 CXI SA
1740 RTN

NXBYTA - GET THE NEXT BYTE
| NCREMENTS A[ 3: 0]
- PONTED TO BY TH S ADDRESS IN ([ 1:0].
ASSUMES PT=3 ON ENTRY

RAM ONLY!

USES 1 SUB LEVEL

NXBYT3 - GET THE NEXT 3RD BYTE

- OF 1 BEFORE GETTI NG THE BYTE

L I I R T T N R

564
564
565
565
* CET A
567
568
569

667 NXBYT3 1 GOSuUB

670 0

671 NXBYTA 1 GOsuB

672 0

BYTE FROM RAM HERE

673 GIBYTA 252 AC EX WPT

674 412 A=C WPT

675 1160 DADD=C
570 676 174 RCR 4
571 677 460 LDI

* TABLE JUWP
573 700
574 701
575 702
576
577
578
579
580

I NCAD2
| NCADA

1041
374
740

CON @@o41
RCR 10
@orec

ENTRY CALDSP
A=A-C X
A=A-C PT

RTN NC
[€0] 0]

703
704
705
706

CALDSP 706
702

1640

273

INC2 ( 735)

| NCAD - | NCREMENT ADDRESS
I NCADA -
| NCADP -
I NCAD2 - | NCREMENT ADDRESS BY TWO BYTES
SAME AS 2 CALLS TO | NCADA EXCEPT FASTER
DECAD - DECADA DECREMENT ADDRESS

- DECADA - ASSUMES ADDRESS | S A RAM ADDRESS
- DECAD - RAM OR ROM

*- ADDRESS EXPECTED I N Al 3: 0]

L I I R A I T

IN MM FORVAT

| NCREVMENTS ROM OR RAM (MM FORM) ADDRESS | N A[ 3: 0]
SAME AS | NCAD EXCEPT ASSUMES PT=3 AND ONLY RAM ADDRESSES.
SAME AS | NCADA EXCEPT SET PT=3 ON ENTRY

DONE

IN MM FORVAT AND RETURNS THE BYTE

SAME AS NXBYTA EXCEPT | NCREMENTS THE ADDRESS 3 BYTES | NSTEAD

GET BYTE QUT OF RAM

SET UP TABLE ADDRESS
TABLE ON 16- WORD BOUNDARY
TABLE - GET BYTE
7- WAY BRANCH

Al 3: 0] _PGMCTR- REL ADDR

I N PLACE.

*-PT EXPECTED AT 3 FOR DECADA, ALWAYS RETURNED AT 3

594 707 DECAD 34 PT= 3
595 710 314 ?S10=1

506 711 267 GOC  DECADB ( 737)
597 712 DECADA 542 A=A+l PT

598 713 542 A=A+l PT

599 714 542 A=A+l PT

600 LEGAL

601 715 1 GOLONG PATCHL

601 716 2

602 717 INCAD 314 ?S10=1

603 720 217 GOC | NCADB ( 741)
604 721 INCADP 34 PT= 3

605 722 43 GOTO | NCADA ( 726)

ROM FLAG?

0734 I N QUAD 8

ROM FLAG?
YES, ROM | NCREMENT.
NO, RAM ADDRESS TO | NCREMENT

313
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606 723 INCAD2 642 A=A-1 PT BYTE 0?
607 724 67 GOC  INC21 ( 732) YES, GO TO NEXT REG BYTE 5
608 725 642 A=A-1 PT FINl SH THE FI RST | NCREMENT
609 726 INCADA 642 A=A-1 PT BYTE=0?
610 727 57 GOC  INC1 ( 734) YES, GO TO NEXT REG, BYTE 6
611 730 642 A=A-1 PT NO, FI NI SH MOVI NG TO NEXT BYTE
612 731 1740 RTN DONE
613 732 INC21 642 A=A-1 PT 2 INC CASE, BYTE 5 DESI RED
614 733 642 A=A-1 PT
615 734 INCL 642 A=A-1 PT SET ([ PT] TO 12 (BYTE 6)
616 735 INC2 642 A=A-1 PT
617 736 642 A=A-1 PT
618 737 DECADB 656 A=A-1 DECREMENT REG STER BY 1
619 740 1740 RTN DONE
620 741 | NCADB 556 A=A+l ROM | NCREVENT
621 742 1740 RTN DONE

*

* | NBYTO - | NSERT A ZERO BYTE | NTO MEMORY

* CONDI TI ONS THE SAME AS | NBYT EXCEPT THAT G NEED NOT BE

*. SPECI FI ED.

*

* | NBYTC - SPECI AL | NBYT ENTRY WHERE THE BYTE TO BE | NSERTED IS

*. FOUND IN [ 1: 0] .

*

* | NBYTP - SAME AS | NBYT EXCEPT THAT THE PT PO NTS TO THE

*. LAST DIG T OF THE BYTE IN C TO BE | NSERTED.

*
633 743 INBYTO 106 C=0 X
634 744 |NBYTC 1634 PT= 0
635 745 |NBYTP 130 G=C

*

* | NBYT - | NSERT BYTE | NTO PROGRAM MEMORY

*. | NCREMENT A[3:0] IN MM FORVAT AND | NSERT THE BYTE IN G I NTO

*. PROGRAM MEMORY AT THAT LOCATI ON. MAKE SPACE | F NECESSARY

*. BY | NCREASI NG PROG LENGTH BY 1 REG STER FI X UP CHAI NHEAD,

*. CURRENT PROGRAM HEAD AND CLOSEST LINK. ALSO | NCREMENT CT

*. IN A[13]. CT I'S USED TO KEEP TRACK OF THE NUMBER OF

*. SUCCESSFUL | NSERTS IN A LINE I N CASE OF RUNNING OUT OF ROOM

* DOES NOT RETURN | F NO ROOM THE PREVI OUS [ CT] BYTES SET TO 0

*. | F S9=1 THEN BACK STEP FORCED | N ERROR CASE.

* ASSUMES NOTHI NG

* RETURNS CHI P 0 SELECTED AND PT=1

* USES A[11:0],B[3:0],C[3:0],M G PT, S9, AND 2 SUB LEVELS

*

* NOTE- | NBYTO MUST BE LOCATED RI GHT ABOVE HERE.

*
652 746 | NBYT 1 GOSUB | NCADP MOVE TO RI GHT BYTE
652 747 0
653 750 256 AC EX SAVE ADDRESS
654 751 530 M:=C
655 752 | NBYT1 1160 DADD=C WAKE UP THE RI GHT REG STER
656 753 174 RCR 4 DO 7- WAY BRANCH JUST LI KE GTBYTA
657 754 1634 PT= 0
658 755 230 C=G PUT BYTE TO | NSERT | NTO B[ 1: 0]
659 756 346 BC EX X
660 757 1434 PT= 1 SET PO NTER TO INSERT 2 DIG TS (1 BYTE)
661 760 460 LDl

* TABLE JUWP
663 761 1204 CON @204

664 762 374 RCR 10



665 763 740 GOTCC

*

* INSLIN - | NSERT LINE

*

*

*- THE LI NE NUMBER IS 0.

*

*- NUMBER BY 1.

*

*

*- SECOND BYTE, |F NEEDED, IS

*- I N REG STER 9.

* USES A B, C M G ST[9: 0]

*
679 764 INSLIN 1 GOSUB
679 765 0
680 766 INLIN2 216 B=A
681 767 316 C=B
682 770 1534 PT=
683 771 130 G=C
684 772 36 A=0
685 773 1 GOSUB
685 774 0
686 775 1236 C=-C
687 776 776 C=C+C
688 777 133 GONC
689 1000 1076 C=C+1
690 1001 1076 C=C+1
691 1002 273 GONC

* ALPHA OPERANDS HERE
693 1003 1 GOSUB
693 1004 0
694 1005 1 GOSUB
694 1006 0
695 1007 1 GOSUB
695 1010 0
696 1011 203 GOTO
697 1012 IN2B 776 C=C+C
698 1013 1 GOLNC
698 1014 2
699 1015 1376 ? CHO
700 1016 767 GOC
701 1017 1534 PT=
702 1020 1042 C=C+1
703 1021 113 GONC
704 1022 374 RCR
705 1023 1046 C=C+1
706 1024 1434 PT=
707 1025 1342 ? CHO
708 1026 717 GOC
709 ENTRY
710 1027 INSHRT 1 GOSUB
710 1030 0
711 1031 INEXA 613 GOTO
712 1032 IN2BB 1042 C=C+1
713 1033 647 GOC

* LINKS OF THE CHAI N | NSERTED
715 1034 404 S8=
716 1035 1042 C=C+1
717 1036 27 GOC

IN C[11: 10].

| NSSUB

12

I NBYT

N2B  (1012)

nun-Zuwnm

I NEXA (1031)
| NTXC
| NBYTC
| NSTR
I NEXA (1031)

I N3B

(1114)

(1032)

I NN2B

| NSHRT
PTBYTA

(1117)

INEX  (1112)
PT

I NN2B
HERE

0

PT

* +2

(1117)

(1040)

315

THI'S ROUTI NE | NSERTS A LI NE AFTER THE CURRENT LI NE PO NTED TO
- BY THE PC. DOES NOT SKIP CURRENT LINE IF THE LINE IS AN END OR

LEAVES THE PC PO NTI NG TO THE NEW LI NE AND | NCREMENTS THE LI NE
I F NO ROOM THE ENTI RE | NSERT | S | GNORED.
DIG T OR TEST ENTRY NOT HANDLED BY THI S ROUTI NE.

THE LINE TO BE | NSERTED HAS I TS FI RST BYTE IN ([ 13:12],
ALPHA OPERANDS ARE

THE

I NI TI ALI ZE

SAVE BYTES FOR LATER
CET FI RST BYTE READY FOR | NSERT

I NI TI ALl ZE CT TO O
I NSERT 1 BYTE

DECCODE NUMBER OF BYTES TO | NSERT
1- BYTE?

NO, MORE DECCDE

LI NE 1?

NO, DONE!

PREPARE TEXT CHARACTER
I NSERT TEXT CHAR
QUTPUT TEXT STRI NG

DONE!
2- BYTE?
NO, MORE DECODE

ROW 12?7 (NO ROW 11 CODES)

NO, ROMS 9-10

CHECK FOR LBL NN

LBL NN?

NO, MORE DECODE

YES, CHECK FOR SHORT FORM
NOTE-FF IS | LLEGAL ADDRESS
15 CARRI ED TO 107

OR >15?

YES, LONG FORM NORMAL 2-BYTE

SHORT FORM

DONE!
C<>REG?
YES, NORMVAL 2-BYTE

CLEAR END BI T
END?
NO, ALPHA LABEL
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718
719
719
720
721
722
723
724
724
725
726
726
727
728
729
729
730
730
731
731
732
732
733
733
734
734
735
735
736
737
737
738
739
740
741
741
742
743
743
744
744
745
746
747
748
748
749
750
751
752
753
754
754
755

ROW 9 HERE

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

I NLNK1

I NLNK2

I NEX
I N2BA

I NN2B

757 1124 | N2R9

758
759
760
761

1125
1126
1127
1130

123
1

0
1046

[N
~
OrRrh,rOFRPOFRPROFRPORFRPRORFROROR

Wk b
N DR
PwWh

1673

1534
1142
103
634
1342

S8=
GOosuB

LDl
?88=1
GOosuB

G010
GOosuB

CC+1
LEGAL
GOsuB
GOosuUB
GOosuB
GOsuB
GOosuUB
GOosuB

GOsuB

GOsuB
?88=1
RCR
GOosuB
GOosuB
GOosuB
C=REGN
C=0
REGN=C
GOLONG

c=C+C
? CHO
Cc=B
PT=
GOSUB
GOTO

PT=
CcC1

PT=
2 CHO

1
I NBYTO
15

I NLNK1 (1051)
I NBYTC

I NLNK2 (1062)
I NTXC

X

| NBYTC
| NBYTO
| NSTR
GETPC
| NCADA
FLI NKA
GENLNK
4
GENLNK
INEX  (1112)
10

FI XEND

WPT
I NCAD2

PUTPC

15

X

15
NFRC

S
S
IN2R9  (1124)

10
I NBYTP

INEX  (1112)
12
PT
| N2STO (1136)
11

PT
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SET END BIT
PUT I N BYTE FOR LI NK

PUT OF IN EXP FI ELD
END?

NO, ALPHA LABEL
OUTPUT OF (END BYTE)

GO FI X LI NKS
MAKE TEXT CHARACTER

COUNT BYTE FOR KEYCODE

I NSERT TEXT COUNT

I NSERT ZERO BYTE FOR KEYCCDE

I NSERT STRI NG

FI X LI NKS

PO NT TO FI RST BYTE OF NEW LI NK
FI ND LI NKS

FI X CURRENT LI NK

FI X PREVI QUS LI NK

I F END, FI X PREVI QUS END
NO, DONE

YES, PUT DECOWPI LE BI TS
I'N PREVI QUS END

MOVE PC TO END OF "END"

SET LINE # TO 000

DONE
SEPARATE ROA5 9 AND 10

ROW 9, MORE TO DO
ROW 10, NORMAL 2-BYTE

I NSERT SECOND BYTE
DONE
RCL?
NO, CHECK FOR STORE

YES, CHECK FOR SHORT FORM
<167
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NO, LONG FORM
YES, MAKE SHORT FORM

I NSERT I T
STO?
NO, STANDARD 2- BYTE
SHORT FORMP
NO, LONG FORM
SHORT FORM
PUT OUT SECOND BYTE FOR COMPI LE
XEQ OR GTO?
XEQ- | NSERT NORMAL ADDRESS
CHECK FOR SHORT FORM
NOTE- FF | S | LLEGAL
SHORT FORM?
NO, | NSERT NORMAL ADDRESS

YES, SHORT FORM
OVERWRI TE FI RST BYTE

I NSERTS A

CET THE REST OF THE STRI NG
ALL DONE?

YES, GO BACK.

NO, | NSERT ANOTHER CHAR.

SHI FT OQUT | NSERTED CHAR

GO ARCUND AGAI N

d 1:0]
REG 9

payd

CREATE TEXT CHARACTER
PLACE TEXT CHAR IN A
SAVE A FOR LATER

GET TEXT CHAR

ADD 1 TO TEXT CHAR
MOVE TO NEXT CHAR

762 1131 1667 GOC  INN2B (1117)

763 1132 220 LC 2

764 1133 INRCLS 374 RCR 10

765 1134 | NSHR2 1 GOLONG | NSHRT

765 1135 2

766 1136 | N2STO 1142 C=C-1 PT

767 1137 1603 GONC INN2B (1117)

768 1140 634 PT= 11

769 1141 1342 ? CHO PT

770 1142 1557 GOC  INN2B  (1117)

771 1143 320 LC 3

772 1144 1673 GOTO | NRCLS (1133)
* 3-BYTE FUNCTI ONS HERE

774 1145 | N3B 1 GOSUB | NBYTO

774 1146 0

775 1147 776 C=C+C S

776 1150 1376 ? C#O S

777 1151 1463 GONC INN2B (1117)

778 1152 374 RCR 10

779 1153 1046 C=C+1 X

780 1154 1434 PT= 1

781 1155 1342 ? C#O PT

782 1156 1417 GOC  INN2B (1117)

783 1157 1320 LC 11

784 1160 1 GOSUB DECAD

784 1161 0

785 1162 1523 GOTO | NSHR2 (1134)
*
* | NSTR - | NSERT STRI NG
* G VEN REG A | N THE PROPER FORVAT FOR | NBYT,
*. LABEL STRING FROM REG 9 | NTO PROGRAM MENORY
* USES THE SAME REG STERS AS | NBYT AND | N ADDI TI ON ALL
. OF C.
* USES 3 SUB LEVELS. RETURNS PT=1
*

794 1163 INSTR 1170 C=REGN 9

795 1164 | NSTRL 1356 ? CHO

796 1165 1640 RTN NC

797 1166 1 GOSUB | NBYTC

797 1167 0

798 1170 1170 C=REGN 9

799 1171 1716 C SR

800 1172 1716 C SR

801 1173 1150 REGN=C 9

802 1174 1703 GOTO INSTRL (1164)
*
* | NTXC - PREPARE TEST CHARACTER FOR | NSERT
* PLACES A TEXT CHARACTER OF THE PROPER SI ZE
* W4l CH | S NEEDED TO PRECEDE THE TEXT STRI NG
* USES ONLY C[X] AND M
*

809 1175 INTXC 460 LD

810 1176 360 CON2 15 0

811 1177 256 AC EX

812 1200 530 M:C

813 1201 1170 C=REGN 9

814 1202 43 GOTO | NTXC2 (1206)

815 1203 INTXCL 546 A=A+l X

816 1204 1716 C SR

817 1205 1716 C SR
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818
819
820
821
822

1206 | NTXC2 1356 ? CHO

1207
1210
1211
1212

L1 NNUM -

| F THE LI NE NUMBER STORED IS | NVALI D
CORRECT LINE NUMBER IS RETURNED IN C[ 2: 0] .

1747
630
256

1740

LI NE NUVMBER
VWHEN CALLED ElI THER RECALLS THE BI NARY LI NE NUMBER
OF THE CURRENT LI NE FROM REG STER 15 OR ELSE COVPUTES | T

G0oC
CM
AC EX
RTN

I NTXCL (1203)

THE PROPER LI NE NUMBER | S STORED.
ASSUMES CHI P 0 SELECTED ON | NPUT.
WORKS I N ROM OR RAM
USES 2 SUBROUTI NE LEVELS.

USES A, C,M N, P, Q B[ 3: 0], ST[ 8: 0],

I'S COMPUTED.

835 1213 LINNUM 1770
836 1214 1046
837 1215 37
838 1216 1146
839 1217 1740
840 1220 LINNML 404
841 1221 BKROW 116
842 1222 1156
843 1223 LINN1IA 240
844 1224 134
845 1225 340
846 1226 160
847 1227 314
848 1230 647
849 1231 1
849 1232 0
850 1233 414
851 1234 23
852 1235 474
853 1236 122
854 1237 730
855 1240 1512
856 1241 103
857 1242 33
858 1243 LI NNMVB 1
858 1244 0
859 1245 LINNMR2 1076
860 1246 63
861 1247 1346
862 1250 1737
863 1251 LI NNVb 1
863 1252 0
864 1253 63
865 1254 LI NNW4 1
865 1255 0
866 1256 1
866 1257 0
867 1260 1574
868 1261 LINNVE 1704
869 1262 110
870 1263 212
871 1264 730
872 1265 416

C=REGN 15

C=C+1
coC
C=C1
RTN
S8=
C=0
c=C1
SEL P
PT=
SEL Q
N=C
2510=1
GoC
GOSUB

?88=1
GONC
RCR

C=0

CM EX
? A#O
GONC
(€] 0)
GOsuB

CC+1
GONC
? CHO
GoC

GOsuB

(€] 0)
GOsuB

GOosuB

RCR
CLR

ST
=A
CM EX
=C

X
LI NNML ( 1220)
X

0

LI NROM (1314)
FLI NKP

*+2

PQ

WPT
LI NNVB ( 1251)
LI NNV ( 1245)
UPLI NK

(1236)

S
LI NNVE (1254)
X

LI NNVB (1243)
FSTIN

LI NNVB (1261)
| NCADA

NXBYTA
12

1
WPT

RETURNS P

ALL DONE?

NO, COUNT SOVE MORE
DONE, PUT THI NGS BACK
RESTCORE A

DONE

IN ALL CASES THE

I F COMPUTED,

SELECTED | F LI NE NUVMBER

CGET LI NE NUMBER

VALI D?

NO, GO COWPUTE I T.

RESTORE THE CORRECT NUMBER

CLEAR GTONN BI' T

SET TARGET LI NE# = FFF
COVPUTE LI NE NUMBER | N RAM
SET UP PO NTERS FOR LATER

STORE TARGET LI NE#

ROM FLAG?

YES, COWPUTE LINE# | N ROM
FIND THE PREVI QUS LI NK

GITONN?
NO, USE PC ADDRESS

YES, USE END ADDRESS AS TARGET
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PREPARE FOR LI NE NUMBER I N PQ FI ELD

TOP OF MEMORY?

YES, GO TO FI RST | NST.
NO GO FINDIT

FI ND PREVI QUS END

END?

YES, MOVE TO FI NAL BYTE
TOP OF MEMORY?

NO, CONTI NUE

YES, POSI TI ON JUST BEFORE 1ST | NST.

GO COUNT LI NES.
END!

PCSI TI ON TO LAST BYTE OF END

SET UP FOR NXLI N

SAVE COUNTI NG ADDRESS IN B
STORE MEM REG IN C

SET UP FOR COUNTI NG LOOP

CGET TARGET ADDRESS AND LINE CT TO A



873 1266 260
874 1267 312
* NMAI'N COUNTI NG LOOP
876 1270 LI NML 160
877 1271 256
878 1272 730
879 1273 LI NM_1 1
879 1274 0
880 1275 730
881 1276 1062
882 1277 256
883 1300 1562
884 1301 113
885 1302 1406
886 1303 1657
887 1304 1546
888 1305 57
889 1306 1402
890 1307 1617
891 1310 1542
892 1311 1573
893 1312 LINM.2 256
894 1313 343
* CALCULATE LI NE NUMBER
896 1314 LI NROM 1
896 1315 0
897 1316 116
898 1317 252
899 1320 530
900 1321 652
901 1322 414
902 1323 1
902 1324 0
903 1325 260
904 1326 252
905 1327 730
906 1330 416
907 1331 504
908 1332 53
909 1333 LI NRWR 1
909 1334 0
910 1335 514
911 1336 77
912 1337 LINRWA 562
913 1340 630
914 1341 1422
915 1342 33
916 1343 1412
917 1344 1677
918 1345 LINRM3 256
919 1346 160
920 1347 LINEND 174
921 1350 406
922 1351 1
922 1352 0
923 1353 240
924 1354 34
925 1355 1514 ~
926 1356 1540
927 1357 246

C=B

N=C

AC EX
CM EX
GOosuB

CM EX
CC+1
AC EX

WPT

NXLI' N

PQ

PQ

LINML2 (1312)
X

LINML  (1270)
X

LI NML2 (1312)
PT

LINML  (1270)
PT

LINML  (1270)
LI NEND (1347)

ROVHED

WPT
WPT
GETPC

WPT

0
LI NRVE (1337)
SKPLI N

LI NRVB (1345)
PQ
PQ

LINRVB ( 1345)
WPT
LI NRV2 ( 1333)

CGETLI N

w
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RETRI EVE THE TARGET LI NE NUMBER
MERGE W TH THE COUNTI NG ADDRESS

SAVE THE CURRENT ADDRESS

SAVE ADDRESS, GET STEPS
MOVE TO THE NEXT LI NE

GET ADDRESS

ADD 1 TO LI NE COUNT
TEST FOR DONE
REACHED LI NE NN
YES, GIONN EXIT.
MORE?

YES.

SAME REGQ STER?

NO, DONE!

MORE?
YES
MORE? -
YES
SAVE NUMBER IN C
ALL DONE!

DON' T STOP ON EQUAL.

Al 3: 0] =ADDRESS OF BEG N

PREPARE A ZERO MANTI SSA
C=COUNTI NG REG, A[ 3: 0] =0
SAVE COUNTERS | N M

SET Al 3: 0] =FFFF

GTONN?

NO, GET ENDI NG ADDRESS

GET ENDI NG LI NE#

FORM TARGET STRI NG

GET READY FOR LOOP

PUT COUNTI NG ADDRESSES | N A
CLEAR END BIT

MOVE TO THE NEXT LI NE

H T AN END?

YES, DONE!

NO, ADD 1 TO LI NE#
GET TARGETS

REACHED THE LI NE#?
YES, DONE!

REACHED THE ADDRESS?
NO, TRY AGAIN

DONE!

SAVE THE ADDRESS I N N
PUT THE NEW LI NE# I N Al X]

PLACE NUMBER I N REG STER 15
SELECT P FOR RETURN
PRI VATE PROGRAM?

YES, RETURN FFF.
PUT LI NE NUMBER I N PLACE
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928
929
930
931
931
932
933

NXLI N -

1360
1361
1362
1363
1364
1365
1366

BSTE2
PUTPCL

1750
260
412

1
0
1770
1740
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REG\=C 15 PUT BACK
C=N

A=C  WPT

GOSUB  PUTPC PUT THE NEW ADDRESS | N THE PC
C=REGN 15 GET THE LI NE NUMBER

RTN

MOVE TO THE NEXT LI NE

SPECI AL RAM PROGRAM MEMORY TRAVERSAL SUBROUTI NE
G VEN THE ADDRESS OF THE LAST BYTE OF A LINE I N MM FORMAT | N
AND ALSO IN C, THE REG STER PO NTED TO BY A[2:0] IS
ROTATED SO THAT THE BYTE PO NTED TO BY A[3] IS IN C[3:2].
THE ROUTI NE RETURNS A & C I N THE SAVE FORMAT AS THEY WERE
| NPUT BUT REFERRI NG TO THE NEXT LINE | N PROGRAM MEMORY.
| F THE BYTE NUMBER=0 THEN C[3:2] IS CORRECT, BUT THE
REST OF C MAY BE FROM A DI FFERENT REG STER ON RETURN. ON
| NPUT, C NEED NOT BE SPECI FI ED.
TRAI LI NG NULLS ARE TREATED AS PART OF THE CURRENT PROGRAM STEP.
USES B[ 3: 0]
PT=3 I N AND OUT

Al 3:

NOTE-

SKPLI

IN A[3: 0]

0],

N -

SKIP A LINE
G VEN THE ADDRESS OF THE LAST BYTE OF A PROGRAM LI NE

IN MM FORVAT, RETURNS THE ADDRESS OF THE

LAST BYTE OF THE NEXT LINE IN Al 3:0].

NULLS FOLLOWN NG THE CURRENT LI NE ARE PROPERLY SKI PPED
THE ROUTI NE DOES NOTHI NG | F THE LI NE TO BE SKI PPED | S
AN END.

NXLSST -

SAME AS SKPLIN, BUT TH' S ENTRY WLL SKI P ENDS
BY GO NG TO STEP 1 OF THE CURRENT PROGRAM

S6 SET TO 1 WHEN ENCOUNTERI NG AN END.
USES A[3:0],B[3:0],C, ST[7:0],1 SUB LEVEL

NXLDEL -

LCd

974
975
976
977
978
979
980
980
981

1367
1370
1371
1372
1373
1374
1375
1376
1377

A SPECI AL ENTRY PO NT | NTO NXLI' N HAS BEEN

CREATED FOR DELETE OPERATI ONS. THI'S ENTRY PO NT

EXPECTS S7=1 AND GOES ON TO THE NORMAL RAM LI NE SKI PPl NG

C. I|F A CHAIN ELEMENT IS TO BE SKI PPED, SPECI AL
DELETE LOG C | S EMPLOYED.

THE PREVI QUS LINK | S ENLARGED TO BRI DGE THE GAP

IF AN END IS TO BE DELETED, SET S5=0. OTHERW SE ALL ENDS

ARE TREATED AS THE FI NAL END.

I F THE FI NAL END, RETURN W TH THE SAME ADDRESS AS | NPUT.

NXLSST 1704

33

SKPLI N 1704

NXLSS1
NXLDEL

210
314
47
1

0
403

ROM SKI P LI NE HERE
983 1400 SKPROM 252

984

1401

674

985 1402 SKPR10 1072

CLR ST SI NGLE STEP ENTRY
GOTO  NXLSS1 (1373)

CLR ST

S5= 1 SET BI T TO BACK UP ON END
2510=1 ROM TO SKI P?

GOC ~ SKPROM (1400) YES GO DO I T

GOSUB  NXBYTA DELETE ENTRY

GOTO  NXLI NA (1437)

AC EX WPT
RCR 11

NOVAS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



XS
SKPR10 (1402)
M

XS
SKPR20 (1406)
M

XS
ROVH35

ROVHED
M
SKPR30 (1412)

PT
NXLI N1 ( 1436)
WPT

PT
PT
X

WPT

12
PT
12
PT
PT
NXLI N2 (1501)
PT
PT

XS
NXLDE (1454)
XS
NXLDE (1454)
XS
NXLI N (1424)

WPT
WPT
NXL3B2

PT
PT
NXLDE2 (1474)
PT

PT
NXLDE2 (1474)
XS

NXLDE (1454)
XS

986 1403 1460 CXI SA
987 1404 1366 ? C#O
988 1405 1753 GONC
989 1406 SKPR20 1072 C=C+1
990 1407 1460 CXI SA
991 1410 1166 C=C-1
992 1411 1757 GCC
993 1412 SKPR30 1172 C=C-1
994

995

996 1413 1166 C=C-1
997 1414 1 &OLC
997 1415 3

998 1416 510 S6=
999 1417 214 ?S5=1
1000 1420 1 GOLNC
1000 1421 2

1001 1422 1172 C=CG-1
1002 LEGAL
1003 1423 1673 GOTO
NXLI N RAM TRAVERSAL LOG C HERE
1005 1424 NXLIN 642 A=A-1
1006 1425 113 GONC
1007 1426 252 AC EX
1008 1427 1142 C=C-1
1009 1430 1142 C=C-1
1010 1431 1146 C=C-1
1011 1432 1160 DADD=C
1012 1433 412 A=C
1013 1434 70 C=DATA
1014 1435 1574 RCR
1015 1436 NXLINL 642 A=A-1
1016 1437 NXLI NA 1574 RCR
1017 1440 1202 C=-C
1018 1441 742 C=C+C
1019 1442 373 GONC
1020 1443 NXL1B 1042 C=C+1
1021 1444 1042 C=C+1
1022 1445 1640 RTN NC
1023 1446 766 C=C+C
1024 1447 53 GONC
1025 1450 766 C=C+C
1026 1451 33 GONC
1027 1452 1366 ? C#O
1028 1453 1517 GCC
DA T ENTRY HERE

1030 1454 NXLDE 352 BC EX
1031 1455 312 C=B
1032 1456 1 GOSuUB
1032 1457 0

1033 1460 1202 C=-C
1034 1461 742 C=C+C
1035 1462 123 GONC
1036 1463 1042 C=C+1
1037 1464 1042 C=C+1
1038 1465 73 GONC
1039 1466 766 C=C+C
1040 1467 1653 GONC
1041 1470 766 C=C+C
1042 1471 1633 GONC

NXLDE (1454)
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1ST BYTE OF NEW FC?
NO. SKIP THI' S NULL.
SKIP TH S BYTE

CONTI NUATI ON BYTE?

YES

MUST BE 3RD BYTE OF END
OR 1ST BYTE OF 2ND NEW FC
BACK UP ONE BYTE

WAS | T 1ST BYTE OF 2ND FC?
YES

MARK THE END
STOP AT END?
NO. GO TO TOP

BACK UP 2ND BYTE
GO BACK UP 1 MORE & EXIT
MOVE TO THE NEXT BYTE

CGET THE NEXT REGQ STER
SET BYTE NO TO 6

MOVE TO THE NEXT REG STER
GET IT
SAVE THE NEW ADDRESS

MOVE BYTE 6 | NTO BYTE 0 PCSI TI ON
FI' Nl SH CHANG NG THE BYTE NO
MOVE NEW BYTE | NTO PCSI TI ON
START DECODE

1- BYTE?

NO, MORE DECODE

1- BYTE I NST. HERE

ROW 1?

NO, ALL DONE!

DG O0-77?

, EEX?

GI'O ALPHA, XEQ ALPHA?
YES, CET TEXT

SAVE THE CURRENT BYTE IN B
RESTORE C
GET THE NEXT BYTE

SEARCH FOR NON-DI G T ENTRY CCDE
1- BYTE FN?
NO, BACK UP 1 BYTE

ROW 1?

NO, BACK UP

DG O0-77?

YES, KEEP GO NG
DG8-9, . ,EEX?
YES, KEEP GO NG
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1043
1044
1045
1045
1046
1047
1048

NXLDE2

NXLTX1

1366
1613
1

0
1074
312
1740

? CHO
GONC
GOsuB

RCR
C=B
RTN

2- BYTE | NSTRUCTI ONS HERE

1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1059
1060
1060
1061
1061
1062
1063
1064
1065
1066
1067
1067
1068
1068
1069
1070
1071
1071
1072
1072

1501 NXLIN2 742
1502 353
1503 1342
1504 377
1505 1066
1506 357
1507 1066
1510 337
1511 NXLCHN 1214
1512 1
1513 3
1514 1
1515 0
1516 1
1517 0
1520 1042
1521 467
1522 510
1523 114
1524 1540
1525 1
1526 0
1527 1
1530 0
1531 214
1532 1427
1533 1
1534 0
1535 1
1536 2

C=C+C
GONC
? CHO
a&C
CC+1
GoC
C=C+1
coC
?87=1
GCLC

GOosuUB
GOosuB

C=C+1
GoC
S6=
?54=1
RTN C
GOosuB

GOosuB
?85=1
coC

GOosuB

GOLONG

3- BYTE | NSTRUCTI ONS HERE

1074
1075
1076
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
TEXT
1092
1093

1537 NXLIN3 742
1540 213
1541 1
1542 0
1543 NXL3B2 642
1544 123
1545 252
1546 1420
1547 34
1550 1146
1551 1160
1552 412
1553 70
1554 374
1555 1740
1556 NXL2B1 642
1557 1574
1560 1740
AND ROW 0 HERE

1561 NXLIN4A 742

1562

57

C=C+C
GONC
GOsuB

A=A-1
GONC
AC EX
LC

PT=
CCG1
DADD=C
A=C
C=DATA
RCR
RTN
A=A-1
RCR
RTN

C=C+C
G&C
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XS CHS?
NXLDE (1454) YES, KEEP GO NG
DECADA BACK UP ONE BYTE
2 RESTORE THE REG STER
WPT RETRI EVE OLD BYTE
DONE!
PT 2- BYTE?
NXLI N3 (1537) NOPE, MORE DECODE
PT ROW 127
NXL3B2 (1543) NO, | NCREMENT 1 BYTE
XS LBL NN?
NXL3B2 (1543) YES, SIMPLE | NCREMENT
XS X<>NN?
NXL3B2 (1543) YES
DELETE?
SKPDEL YES, SPECIAL LOG C
NXL3B2 GET THE THI RD BYTE
NXL3B2
PT ALPHA LABEL?
NXLTX (1567) YES, GO DO THE TEXT
1 NO, END - MARK I T
NORMAL CASE?
YES, DONE!
DECADA RESTORE ADDRESS OF 1ST BYTE OF LI NK.
DECADA
SKPLI N?
NXLDE2 (1474) YES, BACK UP
GTLI NK NO, SINGLE STEP
CPGVHD GO TO THE TOP OF THE PROGRAM
PT 3- BYTE?
NXLI N4 (1561) NO, MORE DECODE
NXL3B2 | NCREVENT THE FI RST BYTE
PT | NCREMENT 1 BYTE
NXL2B1 (1556)
WPT
12
3
X
WPT
10
PT
12
PT TEXT?

NXLTX (1567) YES, GO TRAVERSE I T



*

*

L I R B B N R R R R N

ROW 0 HERE

1095 1563 NXLRO 1366
1096 1564 1540
1097 1565 1
1097 1566 2
TEXT HERE

1099 1567 NXLTX 1166
1100 1570 1540
1101 1571 NXLTX2 352
1102 1572 1
1102 1573 0
1103 1574 352
1104 1575 1166
1105 1576 1733
1106 1577 1003
1107

1108

1109

1110

1111

1112

1113

1114

GCPKC -

CGET-

I N:

? CHO XS
RTN C
GOLONG NXLI'N

CGC1 XS

BC EX WPT
GOSUB  NXL3B2

BC EX WPT

C=C-1 XS

GONC  NXLTX2 (1571)
GOTO  NXLTXL (1477)

ENTRY GCPK04
ENTRY GCPKO5
ENTRY GCPKC

ENTRY GCP112

GET/ CLEAR/ PLACE KEYCODE
DEPENDI NG UPON THE | NPUT CONDI TI ONS, TH S SUBROUTI NE
WLL GET, CLEAR OR PLACE A KEYCODE I N THE ASN

FUNCTI ON TABLE OR PROGRAM MEMORY, WHI CHEVER I S

APPLI CABLE.

A[1:0] = LOG CAL KEYCODE
STATUS BIT 1= 0
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SHORT LABELS?
YES, ALL DONE!
SKI P OVER NULLS

EXIT FOR FUNCTI ON CODE FO
SAVE BYTE COUNT IN B
MOVE TO THE NEXT CHAR.

RETRI EVE REMAI NI NG CHAR COUNT.
DECREMENT THE CHAR COUNT
DONE?

YES, RESTORE THE C REG STER

- OUT: CHI P 0 SELECTED
- C] 3: 0] = CORRESPONDI NG FUNCTI ON CODE | F ROM
- = CORRESPONDI NG LABEL ADDRESS | F RAM
- S3= 1 IMPLIES C[3:0] IS A RAM LABEL ADDRESS
- (IFDIGT 3 = 0 THEN FUNCTI ON CODE | S 1- BYTE
- FUNCTI ON CODE)
- CLEAR- IN. A[1:0]= LOG CAL KEYCODE
- STATUS BIT 1 = 1
- OUT: CHI P 0 SELECTED
- PLACE- IN A[3:2]= LOG CAL KEYCODE
- Al 1:0] = ZERO
- B[ 3: 0] = FUNCTI ON CODE
- OUT: S3=1 | MPLI ES FUNCTI ON WAS PLACED
- USES: A B, C MN,STATUS BIT 3
- USES: 1 SUBROUTI NE LEVEL
1140
1141
1142
1143 1600 GCPKC 483= 0 -
1144 1601 1570 C=REGN 13 M_CHAI NHEAD
1145 1602 34 PT= 3
1146 1603 420 LC 4 ] 3: 0] =FI NAL END ADDR
1147 1604 530 MEC SAVE FI NAL END ADDR I N M
1148 1605 34 PT= 3
1149 1606 374 RCR 10
1150 1607 312 C=B  WPT
1151 1610 356 BC EX W SAVE . END. ADDR IN B[7:4] TOO



1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211

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
1662
1663
1664
1665
1666
1667
1670
1671

1672
1673

1674
1675
1676
1677
1700

GCPKCO
GCPK10

GCPK70

GCPK80

GCPK90

GCP100

GCP110
GCP112

GCPK20

GCPKO4

GCPKO5
GCPKO6

460
277
1046
256
730
1546
553
730
256
1160
160
70
1076
503
1176
436
1434
1552
43
574
1552
347
1512
177
34
1612
1612
246
266
1074
312
10
574
1576
23
574
1360
73
1414
43
112
1074
1663
1074
730
106
1160
730
1740

260
1203

730

23
256
374
356

ENTRY
LDl

CC+1
AC EX

? AHC

MC EX
AC EX
DADD=C

C=DATA
C=C+1

c=C1
=C
PT=
2 A#C

RCR
? AHC

? A#O

DATA=C
?S81=1
C=0

[cojle
RCR
MC EX
C=0
DADD=C
MC EX

C=N

[cojle
MC EX
[cojle
AC EX

BC EX

GCPKCO
191

GCPKO4

GCPK20
GCP100

WPT
WPT

X

XS
WPT
*+2
GCP112

GCP110
WPT

GCPK90

GCPK10

GCPKO6
10

(1674)

(1676)

(1637)

(1672)
(1657)

(1655)

(1665)
(1664)

(1651)

(1613)

(1677)

SEARCH ALBLS FROM ANY
C2:0] _ 1ST REG

CHAI NHEAD=REG?
YES, SEARCH ALBLS
RESTORE REGS

C REG

END ASNS?
YES

I NI TI ALl ZE
1ST KEYCODE?
YES

2ND KEYCCDE?

NOPE
PLACE?
NOPE
d1:0] K C.

PLACE THE FUNCTI ON CCDE

FUNCTI ON PLACED
RESTORE REGQ STER

RESTORE REG STER
CLEAR?

NOPE

ZERO OQUT KEYCCDE
RESTORE REGQ STER

d 3: 0] _FUNCTI ON CODE
SELECT CHI P 0

RETURN
I NCREMENT TO NXT REG

RESTORE REG STERS
B[5: 4] _K.C.

324



1212 1701

1213 1702

1214 1703

1215 1704

1216 1705

1216 1706

1217 1707 GCPK15
1218 1710

1219 1711

1219 1712

1220 1713

1221 1714

1222 1715

1223 1716

1224 1717

1225 1720

1226 1721

1226 1722

1227 1723

1227 1724

1228 1725

1229 1726

1230 1727

1231 1730

1232 1731

1233 1732

1234 1733

1235 1734

1236 1735 GCPK25
1237 1736

1238 1737

1239 1740

1240 1741 GCPK55
1241 1742

1242 1743

1243 1744

1244 1745

1245 1746

1246 1747

1247 1750 GCPK28
1248 1751

1249 1752

1250 1753

1251 1754

1251 1755

1252 1756

1253 1757 GCPK35
1254 1760

1255 1761

1256

1257 1762 GCPK45
1258 1763

1259 1764

1260 1765

1261 1766

1263
LEFT-JUSTI FY LCD

160
174
34
412
1

0
1346
313
1

0
1076
1733

374
252
416

1213

N=C
PT=
GOSUB
? CHO
GSBLNG
C=C+1
RCR
AC EX
=C
GSBLNG
GSBLNG

?S81=1

AB EX
GSBLNG

GOTO
Cc=M
S3=
GOTO
PT=
C=M
=C

[coJ o
ENTRY

4
3

WPT
GTLI NK
X
GCPK55
UPLI NK
S
GCPK15
10

WPT

I NCAD2

NXBYTA

GCP112

GCPK35
X

PTBYTA
GCP112

1
GCP112
3

WPT

4
GCPK15

LEFTJ

(1741)

(1707)

(1762)
(1750)

(1665)
(1757)

(1665)

(1665)

(1707)

SAVE F.C. INN
d 3: 0] _CHAI NHEAD

END OF CHAI N?
YES, NOT' FOUND
GET NEXT LI NK

ALBL?
NOPE
SAVE LINK & ADDR IN M

GET KEYCODE BYTE

CORRECT K. C. ?

NOPE
PLACE?
NO

:A[ 1: 0] _K. C

RESTCRE F. C

CET?
YES
CLEAR K. C

C 3: 0] _LBL ADDR
RAM ADDR

PREPARE TO GET NXT LI NK
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1267 1767
1268 1770
1269 1771
1270 1772
1271 1773
1272 1774
1273 1775
1274 1776
1275 1777
1276
1277
1278
1279

ERRCRS :

LEFTJ

LEFTJ1

460
40
406
1434
1770
1552
1763
1670
1740

LDl

=C
PT=

RABCL
2 A#C

RABCR
RTN

UNLI ST

WPT
LEFTJ1 (1773)

BLANK
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SYMBOL TABLE

AVAI L
AVAI L1
AVAI LA
BKROM
BKROML
BKROWR
BST1
BST2
BSTE
BSTE2
BSTEP
BSTEP2
BSTEPS3
BSTEPA
BSTML
BSTM_1
BSTM.2
CALDSP
DECAD
DECADA
DECADB
ERRDE
FI XEND
FLI NK
FLI NK1
FLI NK2
FLI NK3
FLI NK5
FLI NKA
FLI NKM
FLI NKP
GCP100
GCP110
GCP112
GCPKO4
GCPKO5
GCPKO6
GCPK10
GCPK15
GCPK20
GCPK25
GCPK28
GCPK35
GCPK45
GCPK55
GCPK70
GCPK80
GCPK90
GCPKC
GCPKCO
GETPC
CGETPCA
GIBYT
GIBYTA
GIBYTO
GIO. .

304
322
307
415
417
1221
361
363
413
1362
336
324
345
353
371
412
377
703
707
712

315

350
422

355
360
427

343
325

411
405
370

711

513
454
465
476

1640
1660
1761
1617
1626
1675
1673
1766
1636

1736
1751
1734
1710

1633
1663

661
540

341

407 403

461

1756 1747 1656

1714
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Glo 1

GIO 2

GIO 2A
GIo 3

GIo 4

GIQO. 5

GIONN

GIONN2
I N2B

I N2BA

I N2BB

I N2R9

I N2STO

615
603
612
647
575
652
531
551
1012
1114
1032
1124
1136
1145
154

150
144
140
134
114

120
746
743

744
745
734
735
732
717
723
726
741
721
1112
1031
216
213
225
166
766
1051
1062
1117
1133
1134
1027
764
1163
1164
1175
1203
1206
1767
1773
1347
1270
1273

600
611 574
607
614
571

542
777
1016
1021
1116
1126

101
103
105
107
111
113

153 147 143 137 120
54

727
706
724

722
720

1123 1076 1031
1011 1002

212

217

241

156

1045
1050
1156 1151 1142 1137 1131 1033 1026
1144
1162

1174

1207
1202

1775
1313
1311 1307 1303
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NXLSS1
NXLSST
NXLTX
NXLTX1
NXLTX2
PBAO
PBAl
PBA2
PBA3
PBA4
PBAS
PBAG
PBAGA
PBAEND
PTBYTM
PTLO
PUTPCL
SKPLI' N
SKPR10
SKPR20
SKPR30
SKPROM
TBLI NB
TBLPBA
TBLPTL

1312
1223
1220
1245
1243
1254
1251
1261
1213
1333
1345
1337
1314

263

170

266

275

302

667

671
1443
1556
1543
1511
1454
1474
1375
1424
1436
1501
1537
1561
1437
1563
1373
1367
1567
1477
1571

41
35
31
25
21
14
76
46
441
121
1363
1371
1402
1406
1412
1400
100

60

1305

1215
1242
1250
1246
1241
1253

1344
1342
1332
1230

171

276
265

1405
1411
1423
1374

1301

1336

1506 1504

1471 1467 1451 1447
1465 1462

1521

e
W ~NUTWE

34

30

24

20

329



ENTRY TABLE
AVAI L 304
AVAI LA 307
BKROWVR 1221
BSTE 413
BSTE2 1362
BSTEP 336
BSTEPA 353
CALDSP 703
DECAD 707
DECADA 712
ERRDE 55
FI XEND 430
FLI NK 450
FLI NKA 447
FLINKM 451
FLINKP 445
GCP112 1665
GCPKO4 1674
GCPKO5 1676
GCPKC 1600
GCPKCO 1611
GETPC 520
GETPCA 522
GIBYT 660
GIBYTA 673
GIBYTO 662
GIo 5 652
GITONN 531
I N3B 1145
I NBYT 746
I NBYTO 743
I NBYT1 752
I NBYTC 744
I NBYTP 745
| NCAD 717
I NCAD2 723
I NCADA 726
| NCADP 721
I NEX 1112
I NLI'N 166
I NLI N2 766
I NSHRT 1027
INSLIN 764
INSTR 1163
I NTXC 1175
LEFTJ 1767
LI NNIA 1223
LI NNML 1220
LI NNUM 1213
NROOVB 302
NXBYT3 667
NXBYTA 671
NXL1B 1443
NXL3B2 1543
NXLCHN 1511
NXLDEL 1375
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1424
1537
1437
1367
1567

1363
1371

331



EXTERNAL REFERENCES

AVAI L

FLI NKM
FLI NKM
FLI NKP
FLI NKP
FSTIN
FSTI N
GENLNK
GENLNK
GETLIN
GETLIN
GETPC
GETPC
GIBYTA
GIBYTA
GIFEND
GI'FEND
GTLI NK
GTLI NK
GTLNKA
GTLNKA
I N3B

| N3B

I NBYT
I NBYT
I NBYTO
I NBYTO
| NBYT1
I NBYT1
I NBYTC
| NBYTC
I NBYTP
I NBYTP
| NCAD2
I NCAD2
I NCADA
| NCADA

166
167
425
426
413
414
1535
1536
1160
1161
266
267
55
56
174
175
351
352
1066
1067
172
173
326
327
356
357
1070
1071
1351
1352
345
346
363
364
451
452
566
567
177
200
1013
1014
773
774
1040
1041
261
262
1005
1006
1121
1122
433
434
671
672

615
616

361
362

1100
1101

1231
1232
572
573
1073
1074

445
446
435
436

1533
1534

1056
1057

1046
1047

601
602
1064
1065

1474 1525 1527
1475 1526 1530

1251
1252

1062
1063

1705
1706

1145
1146

1054
1055

667
670
1254
1255

1323
1324

1166
1167

1103
1104

1721
1722

332



I NCADP
I NCADP
| NSHRT
| NSHRT
I NSSUB
| NSSUB
I NSTR
I NSTR
I NTXC
I NTXC
L1 NN1A
L1 NN1A
L1 NNML
L1 NNML
L1 NNUM
L1 NNUM
M5GDE
NFRC
NFRC
NFRPU
NFRPU
NXBYTA
NXBYTA
NXL3B2
NXL3B2
NXLI' N
NXLI N
PACKE
PACKE
PACKN
PACKN
PATCHL
PATCHL
PTBYTA
PTBYTA
PTBYTM
PTBYTM
PTLI NK
PTLI NK
PUTPC
PUTPC
PUTPCD
PUTPCD
ROVH35
ROVH35
ROVHED
ROVHED
RTN30
RTN30
SKPDEL
SKPDEL
SKPLI' N
SKPLI' N
UPLI NK
UPLI NK
XROM
XROM

End of VASM assenbly

746
747
1134
1135
764
765
1007
1010
1003
1004
555
556
334
335
336
337

557
560
656
657
603
604
1456
1457
375
376
302
303
652
653
715
716
441
442
271
272
204
205
1105
1106
332
333
1414
1415
1314
1315
534
535
1512
1513
1333
1334
455
456
547
550

1060
1061
1051
1052

1112
1113

1256
1257
1514
1515
1273
1274

620

621

1027
1030

1363
1364
650
651

1420
1421
654
655

575
576

1375
1376
1516
1517
1565
1566

1754
1755

1243
1244

1723
1724
1541
1542

1711
1712

1572
1573

333
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VASM ROM ASSEMBLY REV. 6/81A
OPTIONS: L CS
* HP41C MAI NFRAME M CROCODE ADDRESSES @6000- 27777

* CONTENTS:

*
5 FILE ONL1B
6 ENTRY TXTLBL
7 ENTRY TXTLBL
8 ENTRY AQUT15
9 ENTRY  APHST*
10 ENTRY  APNDNW
11 ENTRY  APPEND
12 ENTRY  ARGOUT
13 ENTRY ASCLCD
14 ENTRY CLLCDE
15 ENTRY CLRLCD
16 ENTRY DAT106
17 ENTRY DAT231
18 ENTRY ~DAT260
19 ENTRY ~DAT280
20 ENTRY DAT300
21 ENTRY ~DAT320
22 ENTRY DAT400
23 ENTRY DAT500
24 ENTRY ~ DATENT
25 ENTRY ~DECVPL
26 ENTRY | NBCHS
27 ENTRY | NBYTJ
28 ENTRY MASK
29 ENTRY NXBYTO
30 ENTRY  NXTBYT
31 ENTRY  OPROMT
32 ENTRY QUTLCD
33 ENTRY ROLBAK
34 ENTRY ~SCROLO
35 ENTRY ~SCROLL
36 ENTRY STBT10
37 ENTRY STOLCC
38 ENTRY TEXT
39 ENTRY ~ XROVNF
40 ENTRY  XECROM

44 0 ASCTBL 177 CON a7 LAZY "T"
45 1 141 CON @asl SMALL A
46 2 142 CON @42 SMALL B
47 3 143 CON @43 SMALL C
48 4 144 CON (@r SMALL D
49 5 145 CON @45 SMALL E
* LCD 106 OVERBAR ... HELIOS O SMALL DI AMOND
51 6 0 CON @ LCD 106
52 7 140 CON @40 SUPERSCRI PT T
* LCD 108 ONE-LEGGED HANGVAN ... HELI OGS 6 UPPER CASE GAMVA
54 10 6 CON @ LCD 108
* LCD 109 TWO LEGGED HANGVAN ... HELIGS 4 ALPHA
56 11 4 CON @ LCD 109

* LCD 10A TWO LEGGED ONE- ARVMED HANGVAN ... HELIOS 5 BETA



L I A T N

58 12 5 CON
LCD 10B COVPLETE HANGWAN . ..
60 13 1 CON
61 14 14 CON
62 15 35 CON
63 16 176 CON
64 17 15 CON

ARGOUT - OUTPUT ALPHA
CALLI NG SEQUENCE
I F S8=1, NO SCROLL,

335

LCD 10A

@
HELICS 1 LITTLE X

a
a4
@5
@76
@abws

REG STER TO DI SPLAY

PROVPT

| F S8=0, SCRCLL, NO PROWPT
I F S8=0, THEN S9 | NDI CATES WHETHER THE KEYBOARD HAS BEEN RESET

S9=1 :
S9=0 :

LCD 10B

MJ

NOT EQUAL SI GN
SI GVA SI GN
ANGLE SI GN

KEYBOARD HAS ALREADY BEEN RESET
KEYBOARD HAS NOT BEEN RESET

BY SET/ RESET S8, S9 THE KEYBOARD W LL REMAI N ALI VE DURI NG SCROLLI NG

GOSUB  ARGOUT

ASSUMES NOTHI NG, RETURNS W TH CHI P 0 ENABLED
USES A B, C. CALLS NXBYTA, ASCLCD. 2 SUB LEVELS.

79 20 ARGUT 116
80 21 1760
81 22 134
82 23 620
83 24 460
84 25 214
85 26 1474
86 27 416
87 30 AQUTO5 1
87 31 0
88 32 1434
89 33 1352
90 34 127
91 35 460
92 36 5
93 37 34
94 40 102
95 41 1552
96 42 1667
97 43 1
97 44 0
98 45 153
99 46 AOQUT10 1074
100 47 1
100 50 0
101 51 1340
102 52 453
103 53 AQUT15 156
104 54 460
105 55 5
106 56 34
107 57 102
108 60 1552
109 61 237
110 62 AQUTRO 236
111 63 460
112 64 37
113 65 414
114 66 43

C=0
PFAD=C
PT=

LC

LDI
CoN2
RCR
A=C
GosUB

PT=
? CHO
cos
LDl
CON2
PT=
C=0

2 AHC
cos
GOSUB

&Or0
RCR
GOsuB

DI SOFF
[cojle
AB EX
LDl

PT=
C=0
? A#C

=A
LDl

?88=1

12

o oM

NXBYTA

1
WPT
AQUT10 (  46)
0 5
3

PT

WPT
AQUTO5 (
CLLCDE

30)

AQUTRO (
2
CLLCDE

62)

AQUT20 ( 117)
W

0 5

3

PT

WPT

AQUT18 ( 104)
S

@7

AQUT16 ( 72)

LOAD FI RST CHAR ADDR
= 6008 (BYTE 3, REG 8)

I'S A LEADI NG BLANK ?
NO

CHECK END OF AREG

LAST CHAR IN AREG ?
NO
CLEAR LCD

END OF ALPHA REG ?
NOT YET
B[13] _ LCD COUNTER

PROWPT ?
NO



* % ok k F X X

115
116
117
118
119
120
121
122
123
124
125
126
126
127
128
129
130
130
131
131
132
133
133
134
135
136
136
137
138
139
139
140

ASCL

148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

126
CD -

127
130
131
132
133
134

135 ASCLCD

136
137
140
141
142
143
144
145
146
147
150
151
152

AQUT16

AQUT17

AQUTRT

AQUT18

AQUT19

AQUT20

SEND AN ASC
CALLED W TH ASCI

COLON

COMVA

SLSABC

A=A-1 S

GCC AQUTRT
CcC=C+1 X
A=A-1 S

GCC AQUTRT
SLSABC

GOrToO  AQUT17
DI SOFF

DI STOG

C=B S
GOLONG STOLCC
? AHO S

[co o AQUT19

?88=1
GSUBNC SCROLL

GOSUB  ENCPOO

PT= 3
GOSUB  NXBYTA

RCR 2

B=A wW
GOsuUB  ENLCD
RCR 12

C=0 XS
GOSUB  ASCLCD
GOrTo0  AQUT15

CHAR TO LCD

IN C[1: 0]
ASSUVES LCD ENABLED, RETURNS W TH LCD ENABLED.
USES A. X, B.S, C. 1 SUB LEVEL.
GOSUB  ASCLCD

460
200
243
460
300
213
406

26
460

72

1546 -

1653
460
54
1546
1643
460
56
1546
367

153 PERIOD 460

LDl

CON2 8
GO0 PUNC
LDl

CON2 12
GOTO  PUNC
=C X

=0 XS
LDl

CON2 3

? AMC X
GONC  COLON
LDl

CON2 2

? AHC X
GONC  COWA
LDl

CON2 2

? AHC X
GOoC MASK
LDl

LCD FULL ?
( 77) YES
@7+1 = @0

DO WV HAVE TO LEFT-JUSTI FY ?
( 77) NO

( 73
TURN DI SPLAY ON AGAI N
SAVE THE LCD COUNTER
LCD FULL ?

( 111) NO

SCROLL NEEDED ?
YES

GET NEXT CHAR

ENABLE LCD
d1:0] _ CHAR
gz _ 0

SEND TT TO LCD

( 53

0
( 155)
0
( 155)
10

IS THI'S A COLON ?
( 127) YES
12

IS TH'S A COWA ?
( 132) YES
14

IS TH'S A PERIOD ?
( 210) NO

336



b I R R N T

195
196

MASK

154 100 CON2 4 0
155 PUNC 406 A=C X

156 1670 FRSABC LOOK AT PREVI OUS CHAR

157 1730 CST EX

160 514 ?S6=1 IS THERE A PUNC. WTH IT ?
161 137 GOC  PUNCL0 ( 174) YES

162 1214 2S7=1 I'S THERE A PUNC. WTH IT ?
163 117 GOC  PUNCL0 ( 174) YES

164 1730 CST EX

165 1334 PT= 13

166 1420 LC 12

167 436 A=C S

170 336 C=B S

171 1576 ? A#C S 'S THI'S THE FI RST CHAR ?
172 63 GONC  OUTLCD ( 200) YES

173 123 GOTO  PUNC20 ( 205)

174 PUNCL0 1730 CST EX

175 1750 SLSABC PUT THE PREVI OUS BACK

176 460 LD

177 40 CON @0 LOAD A BLANK

200 OUTLCD 1336 ? B#0 S

201 43 GONC  PUNC20 ( 205)

202 176 AB EX S

203 676 A=A-1 S

204 176 AB EX S

205 PUNC20 1560 C=CORA

206 1750 SLSABC

207 1740 RTN

CONVERT AN ASCI | CHARACTER TO LCD CHARACTER FORM
(NOT | NCLUDI NG COMVA, PERI CD AND CCLON)

CALLED WTH ASCI I I N Al 2: 0]
TWO CALLI NG SEQUENCES:

1.

213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228

GOSUB MASK

NOP

CALLI NG MASK FOLLOAED BY A NOP, THE LCD CHAR W LL RETURN
IN C[2:0]. CH P ENABLE UNCHANGED.

USES A X, C. ASSUMES NOTHING 1 SUB LEVEL.

GOSUB MASK

<ANYTHI NG BUT NOP>

CALLI NG MASK NOT FOLLOAED BY A NOP WLL CAUSE THE CHAR
BEI NG SENT TO DI SPLAY. RETURNS WTH CH P 0 ENABLED.

USES A. X, B.S, C 1 SUB LEVEL. ASSUMES LCD ENABLED.

210 MASK 26 A=0 XS

211 460 LDI

212 40 CON @O0

213 1406 ? A<C X ASCIl < @0 ?

214 227 G&CC MASK10 ( 236) YES, SPECI AL CHAR
215 460 LDI

216 140 CON @asao

217 1406 ? A<C X ASCI I > @37 ?
220 163 GONC  MASK10 ( 236) YES, SPECI AL CHAR
221 246 AC EX X

222 1730 CST EX

223 504 S6= 0 MASK 6 BI TS ONLY
224 1730 CST EX

225 MASKRT 406 A=C X

226 660 C=STK

227 1460 CXI SA
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229 230 560 STK=C

230 231 246 AC EX X

231 232 1506 ? A#0 X

232 233 1640 RTN NC

233 234 6 A=0 X

234 235 1433 GOTO  QUTLCD ( 200)

235 236 MASK10 116 C=0 CHECK SPECI AL CHAR TABLE
236 237 534 PT= 6

237 240 220 LC 2 TABLE ENTRY AT 0000 OF QUAD 11
238 241 1420 LC 12

239 242 34 PT= 3

240 243 MASK20 1460 CXI SA LOAD 1 CHAR FROM TABLE
241 244 1546 ? A#C X MATCH A SPECI AL CHAR ?
242 245 63 GONC  MASK30 ( 253) YES

243 246 1042 C=C+1 PT PO NT TO NEXT WORD

244 247 1743 GONC  MASK20 ( 243) GO ON'!

245 250 460 LDI

246 251 72 CON @z ALL SEGVENT | F NOT FOUND
247 252 1533 GOTO  MASKRT ( 225)

248 253 MASK30 74 RCR 3

249 254 126 C=0 XS

250 255 1066 C=C+1 XS C 2:0] HAS THE SPECI AL CHAR
251 LEGAL

252 256 1473 GOTO  MASKRT ( 225) REPLACE IT

TEXT FUNCTI ON - EXECUTI ON OF TEXT FC IN RUN TI ME

ASSUMES PGM COUNTER PO NTI NG TO THE 1ST BYTE OF THE TEXT FUNCTI ON
THI'S ROUTINE WLL PICK UP THE CHAR FROM MEM AND MOVE | T TO THE
ALPHA REG | F THE 1ST CHAR IS A LAZY "T", THE STRING WLL BE
APPENDED TO ALPHA REG OTHERW SE, THE ALPHA REG W LL BE CLEARED
BEFORE THE STRI NG GOES | N

CALLS APPEND. RETURNS TO NFRPU. PC WLL PO NT TO LAST BYTE OF TEXT
FC ON EXIT.

264 257 TEXT 16 A0 W

265 260 1 GOSUB GETPC GET PRGM COUNTER

265 261 0

266 262 1 GOSUB GTBYT

266 263 0

267 264 1434 PT= 1

268 265 102 C=0  PT C 1:0] _ STRI NG COUNTER
269 266 1152 C=C-1 WPT

270 267 1540 RTN C RTN | F "FO" F.C

271 270 374 RCR 10 d 4] _ STRING COUNTER
272 271 134 PT= 4 MOVE COUNTER TO A[ 4]
273 272 402 A=C  PT

274 273 1 GOSUB NXTBYT GET FIRST CHAR

274 274 0

275 275 216 B=A W SAVE THE COUNTER IN B
276 276 1634 PT= 0

277 277 130 G=C

278 300 406 A=C X

279 301 26 A=0 XS

280 302 106 C=0 X

281 303 1160 DADD=C

282 304 460 LD

283 305 177 CON 127 TEST FI RST CHAR

284 306 1546 ? A#C X ISI1T A LAZY "T" ?
285 307 1 GSUBC | NTARG NO, | NI TIALI ZE ALPHA REG



F % ok 3k Sk X X F F *

R I R

339

285 310 1

286 311 TEXT30 316 C=B w

287 312 416 A=C w

288 313 34 PT= 3

289 314 174 RCR 4 C. X _ STRI NG COUNTER
290 315 1146 CGCCG-1 X ALL DONE ?

291 316 1 GOLC PUTPC

291 317 3

292 320 TEXT40 374 RCR 10

293 321 416 A=C w

294 322 1 GOSUB NXTBYT PO NT TO NEXT CHAR
294 323 0

295 324 216 B=A wW SAVE COUNTER IN B
296 325 1634 PT= 0

297 326 130 G=C

298 327 106 C=0 X

299 330 1160 DADD=C ENABLE CH P O

300 331 1 GOSUB APNDNW STORE CHAR TO AREG
300 332 0

301 3383 1563 GOTO  TEXT30 ( 311)

SCROLL - TURN ON THE DI SPLAY AND DECI DE WHETHER TO HAVE A DELAY
AFTER PUSHI NG A CHAR OFF LEFT END.

S8=1 MEANS SCROLL I'S NOT REQUI RED, NO DELAY

S9=1 MEANS KEYBOARD HAS ALREADY BEEN RESET.
I F ANY KEY HT WHEN S9=1, NO DELAY ANYMORE. THI S WAY THE
KEYBOARD W LL STAY ALI VE DURI NG SCROLLI NG

DESTROYS C. X MAY SET S9

MAY USE A SUBROUTI NE LEVEL TO CALL RSTO05

312 334 SCROLL 1340 DI SOFF

313 335 1440 DI STOG
314 336 SCROLO 414 ?S8=1 SCROLL REQUI RED ?

315 337 1540 RTN C NO

316 340 1114 ?39=1 HAS KEYBOARD BEEN RESET ?
317 341 77 GOC  SCROL2 ( 350) YES

318 342 1710 RST KB

319 343 1714 CHK KB

320 344 67 GOC  SCROL5 ( 352) OLD KEY STILL DOWN

321 345 1110 S9= 1 REMEMBER OLD KEY |'S UP

322 346 1 GOSUB RSTO05 DELAY FOR DEBOUNCE

322 347 0

323 350 SCROL2 1714 CHK KB 'S A NEW KEY DOMN ?

324 351 1540 RTN C YES, NO SCROLL

325 352 SCROL5 460 LD

326 353 1600 CON @600

327 354 746 C=C+C X *** @600 FOR FI NAL PRODUCT *****
328 kkhkkkhkhkhkhkhkhkhkhkhkhkhkhhhkkkkk*k
329 355 SROL10 1146 C=C-1 X

330 356 1773 GONC  *-1  ( 355)

331 357 1740 RTN
CLEAR LCD
CLRLCD - ASSUME LCD ENABLED
CLLCDE - ENABLE LCD & CLEAR IT

337 360 CLLCDE 460 LD

338 361 20 CON2 1 0

339 362 1160 DADD=C DI SABLE SLEEPER CHI P

340 363 460 LDI



*
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341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356

364
365
366
367
370
371
372
373
374
375
376
377
400
401
402
403

375
1760
CLRLCD 634
112
334
220
1234
220
134
220
1434
220
450
450
450
1740

coN 15 13
PFAD=C

PT= 11

C=0 WPT

PT= 10

LC 2
PT= 7
LC 2
PT= 4
LC 2
PT= 1
LC 2
SLRABC
SLRABC
SLRABC
RTN

NXTBYT - GET NEXT BYTE I N RAM OR ROM

ENTRY NBYTAO
GOSUB  ENCPOO

ENTRY NBYTAB
AB EX

PT= 3
?810=1

GOLNC  NXBYTA

A=A+1
LEGAL
GOLONG GIBYTO

APPEND A CHAR TO ALPHA REG

340

ENABLE LCD CHI P

ROM MEMORY ?

ASSUMES CHIP 0 ENABLED. USES A,/ C. 1 SUB LEVEL

360

361 404 NBYTAO 1
361 405 0
362

363 406 NBYTAB 156
364 407 NXTBYT 34
365 410 314
366 411 1
366 412 2
367 413 NXBYTO 556
368

369 414 1
369 415 2

APPEND -

CHAR IN G

TWO ENTRI ES

1. APPEND :

378 416 APPEND 1070
379 417 1434
380 420 1074
381 421 1352
382 422 1
382 423 1
383 424 APNDNW 1434
384 425 1070
385 426 1574
386 427 416
387 430 770
388 431 1574
389 432 412
390 433 256
391 434 1050
392 435 670
393 436 1574
394 437 412
395 440 256
396 441 750

? CHO WPT
GSUBC TONE7X

PT= 1
C=REGN 8
RCR 12
A=C
C=REGN 7
RCR 12
A=C WPT
AC EX W
REGN=C 8
C=REGN 6
RCR 12
A=C WPT
AC EX W
REGN=C 7

WLL G VE A WARNING | F AREG FULL AND AUDI O ENABLED
2. APNDNW : NO WARNI NG EVEN | F AREG FULL

CHECK | F AREG ALMOST FULL ?

CHECK SECOND LAST CHAR
STILL EMPTY
NO, d VE A WARNI NG

NOVAS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer
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397
398
399
400
401
402
403
404
405
406

DATA

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
450
451
452
452

454

ENTRY -

570
1574
412
256
650
256
1634
230
550
1740

C=REGN
RCR
A=C
AC EX
REG\=C
AC EX
PT=
C=G
REGN=C
RTN

5
12
WPT
w

6

w

0

5

WHEN PARSE DETECTS A DATAENTRY FC, | T PUTS THE FC

IN C[1: 0] AND BRANCHES TO HERE.

454 DATENT 346

455
456
457
460
461
462
463
464
465
466
467
470
471
472
473
474
475
476
477
500
501
502
503
504
505
506
507
510
511
512
513
514
515
516
517
520
521
522
523
524
525
526
527

530

DAT102

DAT105

DAT106

DAT110

DAT120

1
0
346
126
406
1634
130
1670
574
1730
1404
1730
474
1650
766
766
457
1506
207
214
347
14
43
460
13
1740
1214
47
460
167
1740
460
207
1740
460
34
1546
47
460
124
1740
1

0

14

BC EX
GOosuB

BC EX
C=0
A=C
PT=
G=C
C=REGN
RCR
CST EX
S1=
CST EX
RCR
REGN=C
c=C+C
C=C+C
Goc

2 A#O
Goc
2S5=1
Goc
2S3=1
GONC
LDI
CON
RTN
257=1
Goc
LDI
CON2
RTN
LDI
CON2
RTN
LDI
CON2

2 AHC
Goc
LDI
CON2
RTN
GosuB

?83=1

X
OFSHFT

X
XS

14
XS

XS
DAT200
X
DAT110
DAT140
DAT105

@as3

DAT106
7

DAT120
5
STFLGS

RESET SHI FT

COPY FC TO A X
COPY FC TO REG G TOO

RESET CATALOG FLAG

ALREADY | N DATAENTRY ?
( 542) YES

BACK ARROW ?
( 517) NO

MSGFLAG SET ?
( 535) YES

PROGRAM MODE ?
(

507) NO
DELETE
RETURN TO PARSE
ALPHA MODE ?
( 514) YES
7 CLX
RETURN TO PARSE
7 CLA
12 LOAD CHS
ISIT A CHS ?
( 526) NO
4 CHS FC

RETURN TO PARSE
SET MSGFLG & DATAENTRY FLAG

STFLGS LEAVES SS ONE- HALF UP
ALPHA MODE?
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455
455
456
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
476
477
478
479
479
480
481
482
483
484
485
486
487
488
488
489
489
490
490
491
491
492
492
493
493
494
495
496
497
498
498
499
500
501
501
502

531
532
533
534
535
536
537
540
541
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

DAT140

DAT200

DAT230

DAT231

DAT235

DAT220
DAT240

DAT245
DAT260

NFENEF

204
1670
1630
1650

453

210
1670
1630
1650

14

647
1214

253

460

177

406
1634

230
1346

1

2
1546
257
1

0
203
1670
474
1730
1410
1730
574
1650

OFrRrNFPOFRPORFRPORFROR

1170
1376

376

1670
33

106

? CHO

? AHC
aC
GOosuB

[cojle
C=REGN
RCR
CST EX
Sl1=
CST EX
RCR
REGN=C
GOosuB

GOosuB
GOsuB
GOosuB
GOLONG
GOsuB
C=REGN
? CH#HO
[co e
BC EX
GOsuB
FRSABC
Q010
GOosuB

C=0

DI GST*
APHST*

0
14

14
DAT220 ( 606)
1

14

14

DAT300 ( 633)
DAT235 ( 576)
127

X

0

X
BAKAPH

X
DAT240 ( 610)
BLI NK

DAT220 ( 606)
14

8

1

6

14

DGENS8
NOREGO
RGOLCD
RFDS55

NFRKB

APPEND

9

S

DAT245 ( 622)

S
ENLCD

DAT260 ( 624)
ROLBAK

X

I NI TIALI ZE DI G T ENTRY
I NI TI ALI ZE ALPHA ENTRY
CLEAR MBGFLAG

SET MSGFLAG

PROGMODE ?
YES

ALPHA MCDE ?
NO

LOAD THE FC

IS TH 'S A BACK ARROW ?
YES

IS TH'S A LAZY "T" ?

NO
BLINK AND GNORE | T

SET NUVERI C DATA ENTRY FLAG
(FLAG 22)
SET FLAG 22

TELL DI GENT NO CHS WHEN X=0

APPEND TO ALPHA REG

LCD FULL ?
NOT YET
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503
504
504
505
505
506
507
508
508

DAT

512
512
513
513
514
515
516
516
517
517
518
519
520
520
521
522
523
524
525
525
526
527
528
529
530
531
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
550
551

625
626
627
630
631
632
633
634
635

DAT280

DAT300

230
1

0

1

0
1543
1214
1

3

GG
GOosuB

GOosuB
[cojle

?57=1
GALC

ENTRY I N PRGM MODE

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
671

DAT320

DAT322

DAT325

DAT330

OrORr

116
1160

376
460

1663

GOosuB
GOsuB

C=0
DADD=C
GOSUB

GOsuB

A=0
B=A
GOosuB

PT=
? CHO
GONC
AB EX
GOSUB

=0
C=0
DADD=C
?82=1
GONC
GOosuB

SEL Q
PT=
SEL P
C=REGN
SETDEC
? CHO

Cc-C
SETHEX
CB EX
C-B
cC1
250=1

CB EX
LDl

GOosuB
[cojle

ASCLCD
OPROMT
DAT220
DATS500

GETPC
DELLIN

DGENSS8
GETPC
S
NXBYTA
1

WPT
DAT322
w

I NBYTO
S

X

DAT325
I NBCHS
12
9
S
DAT333
S
S
S
S
DAT335
DAT335
S
1
I NBYTJ

DAT330

( 606)

( 663)

( 671)

( 716)

( 720)
( 720)

10

( 703)

343

SEND I T TO LCD
QUTPUT THE PROWPT

ALPHA MCDE ?
YES

ENABLE CHI P O
TELL DI GENT NO CHS WHEN X=0

I NI TI ALI ZE CT

I'S FIRST BYTE A NULL ?
YES
OTHERW SE | NSERT A NULL FI RST

ENABLE CHI P O

MANTI SSA NEGATI VE ?
NO

I NSERT A CHS FI RST

LOAD D. P. POS COUNTER I N REG 9[ 13]

TENTH COVPLEMENT

SAVE THE D.P. POS IN REG B
C.S _ D.P. POSITION
QUTPUT D.P. NOW?

NOT YET

DP. HT ?

NO

I NSERT A D.P. TO MEM



552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
569
570
571
572

574
575

577
578
579
580
581
582
583
584
585
586
587
588
589
590
590
591
592
593
594
594
595
596
597
597
598
599
600
601
601
602
603
603
604
604

777
1000
1001
1002
1003
1004
1005
1006
1007
1010
1011

DAT333
DAT335

DAT345

DAT350

DAT360
DAT370

DAT380

DAT385
DAT390
DAT400
DAT410
DAT415

1176
1140
376
340
1324
527
1170
1042
257
1024

1142
1734

1073
240

c=C1
SETHEX
BC EX
SEL Q
2 PT=
GoC
C=REGN
C=C+1
lco®

2 PT=
aoC
c=C1
INC PT
LC
G=C
DEC PT
SEL P
GOsUB

GoTO
2S1=1
aoc
250=1
GONC
cC1
co®
CC1
co@
GoTO
? PT=
aoc

? PT=
Goc
2S1=1
GONC
PT=
SEL P
LDl
CoN2
GosUB

C=REGN
? CHO
GONC
GOsuB

GOoT0
SEL P
GOosuB

S8=

[coJo
SEL P
GOsuB

S8=
GOsuB

S
S

13
DAT380
9

PT
DAT350
2
DAT345
PT

1

I NBYT
DAT330
DAT370
DAT380
S

DAT380
S

DAT380 (

DAT390
1
DAT390
0
DAT390

DAT390
1

1

I NBYTJ
9

XS
DAT330
| NBCHS
DAT330
I NBYTO

0
DAT410

I NBYTO

1
DFI LLF

GOLONG NFRKB

( 775)

( 753)
( 742)

( 703)
( 761)
( 775)
( 775)

775)
(1002)

(1002)
(1002)
(1002)

11

( 703)

( 703)

(1006)

FINNSHED DIG T 0 ?
YES, ALL DONE

LAST DIG T I N MANTI SSA ?

YES

END OF MANTI SSA ?
YES

RESTORE THE DIG T
MOVE THE DIG T TO G

PO NT TO NEXT DIG T
INSERT THE DIA T

EEXHT ?
YES
DP. HT ?

NO, NO PROWPT
DP. ATDAT 3 ?
YES, NO PROWPT
DP. AT DAT 4 ?
YES

PROVPT

END CF EXP ?

YES

END OF EXP ?

YES

EEX HT ?

NO, WE ARE DONE

I NSERT AN EEX

EXP NEGATI VE ?
NO
I NSERT A CHS

NO PROVPT

I NSERT A NULL AT TAIL
SAY PROWPT
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605
606
607
608
609
609

*

1012 INBCHS 460 LD

1013 34 CON2 1 12 LOAD A CHS
1014 1 NBYTJ 1634 PT= 0

1015 130 G=C

1016 1 GOLONG | NBYT

1017 2

* ALPHA ENTRY I N PGM MODE
*

613
614
615
616
617
618
619
620
621
622
623
623
624
624
625
626
626
627
627
628
629
630
631
632
633
634
635
635
636
637
638
638
639
640
641
642
643
643
644
644
645
646
647
648
649
650
650
651
652
653
654

1020 DAT500 460

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

DAT505

DATS507

DAT510

DAT515

DAT520

177
1546
1623
1170
1506

227
1176
1376

57

276
436
1374
1434
1720
1

0
576
1007
1043

1102 RCOLBAK 1170

LDl

CON 127

? AHC X ISIT A LAZY "T" ?
GONC  DAT500 (1005) YES, IGNORE IT

C=REGN 9

? AH0 X IS I T A BACK ARROW ?
coC DAT510 (1050) NO

CGCG1l S STRING LENGTH - 1

? C#HO S ZERO LENGTH NOW ?
coC DAT505 (1036) NO

GOSUB  DATOFF RESET DATAENTRY FLAG
GOLONG XDELET

AC EX W

GOSUB  PTBYTA ZERO LAST CHAR
GOSUB  DECADA PO NT BACK ONE CHAR
c0 X

DADD=C ENABLE CHI P 0

AC EX W

REGN=C 9

GOTO  DAT520 (1063)

C=C+1 S STRING LENGTH + 1
GONC  DAT515 (1055) STRING LENGTH <= 15

GOSUB  BLI NK STRI NG LENGTH > 15
GOTO  DAT415 (1010) | GNORE THI'S CHAR
AC EX W

GOSUB | NBYT | NSERT TH' S CHAR
A=A-1 S

NOP

GOTO  DAT507 (1043)

=C S A.S _ STRING LENGTH
GOSUB GETPC

GOSUB | NCADA PO NT TO 1ST BYTE OF TEXT
AC EX S C.S = STRING LENGTH
A=C S SAVE THE LENGTH IN A S
RCR 13

PT= 1

LC 15 q1:0] _ FX

GOSUB PTBYTA UPDATE STRI NG LENGTH
A=A+1 S LENGTH = 15 ?

GOC  DAT385 (1000) YES, NO PROVPT

GOTO  DAT400 (1005)
C=REGN 9 LOAD LCD COUNTER
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L T

655 1103 436 A=C S A[13] _ LCD COUNTER
656 1104 236 B=A S

657 1105 1 GOSUB ENLCD ENABLE LCD CHI P

657 1106 0

658 1107 ROBK10 1536 ? A#0 S

659 1110 1640 RTN NC

660 1111 676 A=A-1 S

661 1112 1670 FRSABC

662 1113 1743 GOTO ROBK10 (1107)

OPROMI - OUTPUT A PROVPT CHAR AND LEFT- JUSTI FY DI SPLAY AND
UPDATE LCD COUNTER

THE LCD COUNTER IS IN B[13] UPON ENTRY. I T WLL BE UPDATED

AND STORED TO REG 9[ 13] ON RETURN,

THE COUNTER IS SET TO 12. EVERY TIME A CHAR SHI FTS FROM RI GHT

END TO DI SPLAY THE COUNTER | S DECREMENTED BY ONE

ASSUVES LCD ENABLED. RETURNS W TH CHI P 0 ENABLED.

USES A[13], B[13], C13], C2:0], N, 1 SUB LEVEL.

673 1114 OPROMI 460 LDI

674 1115 37 CON @7

675 1116 1750 SLSABC

676 1117 460 LDI

677 1120 40 CON @0

678 1121 336 C=B S

679 1122 1176 CCG1 S LCD FULL ?

680 1123 157 GOC OPMI20 (1140) YES

681 1124 436 A=C S

682 1125 1076 C=C+1 S RESTORE LCD COUNTER
683 1126 OPMI10 1536 ? A#0 S STRI NG AT LEFT END ?
684 1127 43 GONC  STOLCC (1133) YES

685 1130 1750 SLSABC

686 1131 676 A=A-1 S

687 1132 1743 GONC  OPMI10 (1126)

688 1133 STOLCC 106 C=0 X

689 1134 1760 PFAD=C DI SABLE LCD CH P
690 1135 1160 DADD=C ENABLE SLEEPER CH P
691 1136 1150 REGN=C 9

692 1137 1740 RTN

693 1140 OPMI20 136 C=0 S

694 1141 1723 GOTO  STOLCC (1133)

APHST* - | NI TI ALI ZE ALPHA ENTRY
G HAS THE CHAR.
CALLED BY DATAENTRY AND RETURNS TO DATAENTRY

700 1142 APHST* 1670 C=REGN 14

701 1143 1530 ST=C LOAD SET #
702 1144 14 ?S3=1 PROGRAM MCODE ?
703 1145 467 GCC APHST4 (1213) YES

704 1146 474 RCR 8

705 1147 1730 CST EX

706 1150 1610 SO= 1 SET FLAG 23
707 1151 1730 CST EX

708 1152 574 RCR 6

709 1153 1650 REGN=C 14

710 1154 106 C=0 X

711 1155 1634 PT= 0

712 1156 230 C=G LOAD THE CHAR

713 1157 406 A=C X
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L T I T

714 1160 460 LD
715 1161 177 CON
716 1162 1546 ? A#C
717 1163 177 GOC
718 1164 570 C=REGN
719 1165 1434 PT=
720 1166 1352 ? C#O
721 1167 77 GOC
722 1170 1334 PT=
723 1171 1420 LC
724 1172 376 BC EX
725 1173 1 GOsuUB
725 1174 0
726 1175 33 GOro
727 1176 APHST1 1 GOsuUB
727 1177 0
728 1200 APHST2 1 GOLONG
728 1201 2
729 1202 APHST3 1 GOSUB
729 1203 0
730 1204 1334 PT=
731 1205 1420 LC
732 1206 376 BC EX
733 1207 1 GOsuUB
733 1210 0
734 1211 1 GOLONG
734 1212 2
735 1213 APHST4 1 GOSUB
735 1214 0
736 1215 1634 PT=
737 1216 230 C=G
738 1217 160 N=C
739 1220 1 GOsuUB
739 1221 0
740 1222 36 A=0
741 1223 460 LD
742 1224 361 CON2
743 1225 1634 PT=
744 1226 130 G=C
745 1227 1 GOSUB
745 1230 0
746 1231 260 C=N
747 1232 1634 PT=
748 1233 130 G=C
749 1234 1 GOsuUB
749 1235 0
750 1236 256 AC EX
751 1237 1176 C=C-1
752 1240 1150 REGN=C
753 1241 1 GOLONG
753 1242 2
STBT10 -
DAT(0) - 0: DP.HT
1: EEXHT
2. CHSHT
3
DAT(1) - 4:
5:
6 : END

127
X

APHST3 (1202)

5
1
WPT

APHST1 (1176)

13

12

S
ENLCD

APHST2 (1200)

ROLBAK
DAT280
I NTARG
13
12
S
CLLCDE
DAT260
I NSSUB

0

GETPC

15

I NBYT

0
I NBYT

wW

S

9
DAT400

1

MANTI SSA NONZERO FLAG
DA T GROUPI NG FLAG
DECI MAL PO NT FLAG

347

IS TH S A LAZY "T" ?
NO, CLEAR ALPHA REG

ALPHA REG EMPTY ?
NO

SET LCD COUNTER

I NCREMENT LI NE #

SAVE THE CHAR IN N TEMP
LOAD THE PGM COUNTER

F1 - ONE-CHAR TEXT STRI NG

LOAD THE CHAR

SAVE WORKI NG PTR I N REG 9
EXIT FROM ALPHA ENTRY

MOVE SOME STATUS BI TS TO SCRATCH AREA ( REG 8)



*

L I I R A T T I N I R I

7 FIX
DIGT(2) - # OF DG TS
766 1243 STBT10 116 C=0 W
767 1244 1160 DADD=C
768 1245 534 PT= 6
769 1246 1420 LC 12
770 1247 134 PT= 4
771 1250 1720 LC 15
772 1251 1420 LC 12
773 1252 416 A=C W
774 1253 1670 C=REGN 14
775 1254 1660 C=C. A
776 1255 1074 RCR 2
777 1256 406 A=C X
778 1257 772 C=C+C M
779 1260 772 C=C+C M
780 1261 174 RCR 4
781 1262 506 A=A+C X
782 1263 1070 C=REGN 8
783 1264 674 RCR 11
784 1265 246 C=A X
784 1266 406
785 1267 1530 ST=C
786 1270 74 RCR 3
787 1271 1050 REGN=C 8
788 1272 1740 RTN
DECVPL - DECOWPI LE

CALLI NG SEQUENCE :

GOosuB  DECMPL

A _ 0000000COFCO00

MOVE NUM SEPARATOR & COWWA
TO LOWER TWO BITS INADAT

ASSUMES NOTHI NG. USES A, B,C,N, ST 0-9. 3 SUB LEVELS
RETURNS WTH CH P O ENABLED AND LOAD STATUS SET 0O

AND R14 | N C (PACH12 I N CNO DEPENDS ON R14 IN C ON RTN)

PACK AND DECOWPI LE SHARE COMMON TERM NATION LOG C

PACK TERM NATES BY GO NG EI THER TO DCPLOO OR TO DCPLRT.

SI NCE PACK CAN El THER RETURN TO THE CALLI NG PROGRAM OR EXIT
VI A ERROR, STATUS BIT S9 IS USED TO CONTROL WHAT TYPE OF

TERM NATI ON | S DONE.

PO NT, SO DECOVPI LE ALWAYS RETURNS.

S9 | S CLEARED AT THE DECMPL ENTRY

PACK SETS OR RESETS

S9 AS NECESSARY BEFORE | T COVES TO THE DCPLOO OR DCPLRT ENTRI ES.

S8 AND S3 ARE USED | NSI DE DECOWPI LE.

S8 IS USED TO REMEMBER

THE STATE OF THE DECOWPI LE BIT I N ONE END WHI LE TRAVELI NG UP
THE LABEL CHAIN TO FIND THE NEXT PREVIQUS END. S3 IS USED TO
REMEMBER WHETHER ANY PROGRAM HAS BEEN DECOWPI LED. | F NO
PROGRAM HAS BEEN DECOVPI LED, THEN DECOWPI LE SKI PS AROUND

THE LOG C TO ZERO OUT

813
814
815
816
817
817
818

820

1273
1274
1275
1276
1277
1300
1301

1302

DCPL17 1346
427

DCPL20 116
160

1

0

463

DECMPL 1104

THE SUBROUTI NE STACK.

2 CHO X
GOC  DCPL15 (1336)
c=0

N=C

GOSUB  FSTIN

GOTO  DCPL24 (1347)
S9= 0

IS TH S A CHAIN END ?
NO
REMEMBER WE ARE AT 1ST PGM

GET REQD
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821
822
822
823
824
825
826
827
828
828
829
829
830
831
832
833
834
835
836
837
838
839
839
840
841
842
842
843
844

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
1335

DCPLOO

DCPLO5

DCPLO7

DCPL11

1
252

1730
1414
47
404
1730
63
410
1404
1730
1

0
260
416
1

0
1346
1403

ENTRY DCPLOO
GOsUB  GI'FEND

AC EX WPT
N=C
S3= 0

=C WPT
GOSUB | NCAD2

GOsuUB  GIBYTA

CST EX
?S1=1

GOC  DCPLO7 (1323)
S8= 0

CST EX

GOTO  DCPL11 (1330)
s8= 1

Sl= 0

CST EX

GOSUB PTBYTA

C=N

A=C

GOSUB  GTLI NK

2 CHO X

GONC  DCPL20 (1275)

349

LOAD CHAI N HEAD

SAVE . END. ADDR IN N
REM NO PGM DECOWPI LED YET
NEXT . END. ADDR IN (] 3: 0]
LOAD END ADDR FROM C
PO NT TO 3RD BYTE OF END

GET 3RD BYTE OF END
CHECK | F DECVPL BI'T SET

DECWPL BI' T SET ?
YES

SET S8 REMEMBER | T
CLEAR DECWMPL BIT

PUT THE BYTE BACK

CHAI'N END ?
YES

* MOVES UP SEARCHI NG FOR END OR FI RST ALBL I N MEM

846
846
847
848
849
849
850
851
851
852
853
854
855
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871

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

DCPL15

DCPL24

DCPL25

DCPL30

1

0
1076
1327
252
412
160
1

0
414
353
10

1

0
1574
642
113
252
1142
1142
1146
1160
412
70
1574
642
1574
1202
742
1627

GOSUB  UPLI NK

C=C+1 S
GOC  DCPL17 (1273)
CA  WPT

N=C
GOSUB | NCAD2

258=1
GONC  DCPL70 (1405)
1

GOsuUB  GIBYTA

RCR 12

A=A-1 PT

GONC  DCPL30 (1367)
WPT

cC1 PT
cC1 PT
cC1 X

=C WPT

RCR 12
A=A-1 PT
RCR 12
C=-C PT
C=C+C PT
GOC  DCPL25 (1355)

MOVES UP ONE LI NK

IS TH 'S BYTE AN END ?
NO IT IS AN ALBL

SAVE END ADDR I N N
PO NT TO 3RD BYTE OF END

NEED TO DECVPL THI S PGM ?
NO
REM AT LEAST DECMPL 1 PGM

NEXT BYTE IN SAME REG ?
YES
NEXT BYTE I N NEXT REG

PO NT TO NEXT REG

LOAD NEXT REG

PO NT TO NEXT BYTE
C3:2] _ NEXT BYTE

16 COVPLENMENT

ONE- BYTE ?

YES, GO ON TO NEXT LI NE
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THREE- BYTE LI NE ?

NO |IT'S TW BYTES
ROW 15 ?

NO ITS RON13 OR 14
TEST ROW 0 OR ROW 15
ROWO | F NO CARRY

GO ON TO NEXT LI NE

GET STARTI NG ADDR
JUST FI NI SHI NG 1ST PGM ?
NO, KEEP GO NG

HAS ANY PGM BEEN DECMPL ?
NO, DON T CLEAR SUB STACK

CLEAR THE SUBROUTI NE STACK

ROW9 OR 10 ?

YES, SIMPLY SKIP 1 BYTE
ROW 12 ?

NO ITS RON11

ISI1T ALBL.NN ?

YES, SKIP 1 BYTE

IS 1T AN X<>. NN ?

YES

SKI P OVER THE LI NK
LOAD THE THI RD BYTE

MOVE I T TO q 3: 2]

IS IT AN ALBL ?

YES, TEXT STRI NG FOLLOAS

GOTO TAKE CARE OF END

872 1374 742 C=C+C PT
873 1375 357 GOC  DCPL40 (1432)
874 1376 742 C=C+C PT
875 1377 567 GOC  DCPL45 (1455)
876 1400 742 C=C+C PT
877 1401 1543 GONC  DCPL25 (1355)

* TEXT ROW LET THE "NXLIN' ROUTI NE HANDLE I T
879 1402 DCPL35 1 GOSUB NXLTX
879 1403 0
880 1404 1513 GOTO DCPL25 (1355)

*

882 1405 DCPL70 260 C=N

883 1406 1346 ? CHO X

884 1407 1017 GOC  DCPLO5 (1310)
885 1410 1160 DADD=C

886 1411 14 ?S3=1

887 1412 113 GONC  DCPL60 (1423)
888 ENTRY DCPLRT
889 1413 DCPLRT 1 GOSUB GETPC
889 1414 0

890 ENTRY DCRT10
891 1415 DCRT10 116 C=0

892 1416 1160 DADD=C

893 1417 1350 REGN=C 11

894 1420 1450 REGN=C 12

895 1421 1 GOSUB PUTPC
895 1422 0

896 1423 DCPL60 1670 C=REGN 14

897 1424 1530 ST=C

898 1425 1114 2S9=1

899 1426 1640 RTN NC

900 ENTRY ERRTA
901 1427 ERRTA 1 GOSUB ERROR
901 1430 0

902 1431 0 XDEF  MBGTA

*

* TWO- BYTE ROWS
905 1432 DCPL40 742 C=C+C PT
906 1433 177 GOC  DCPL50 (1452)
907 1434 1342 ? C#O PT
908 1435 427 GOC  DCPL55 (1477)
909 1436 1066 C=C+1 XS
910 1437 137 GOC  DCPL50 (1452)
911 1440 1066 C=C+1 XS
912 1441 117 GOC  DCPL50 (1452)

* ALBL OR END HERE
914 1442 DCPL42 1 GOSUB | NCADA
914 1443 0
915 1444 1 GOSUB NXBYTA
915 1445 0
916 1446 1574 RCR 12
917 1447 1042 C=C+1 PT
918 1450 1327 GOC  DCPL35 (1402)

*

920 1451 1343 GOTO DCPL70 (1405)
921 1452 DCPL50 1 GOSUB NXL3B2

921 1453 0

922 1454 DCPL51 1013 GOTO DCPL25 (1355)

* GTO NN AND XEQ NN HERE (CLEAR 3-DI A T LI NK)

924 1455 DCPL45 1 GOSUB GIBYTA

T BWS

Not Manuf acturer Supported
reci pient agrees NOT to contact nmanufacturer



924 1456 0
925 1457 1574
926 1460 126
927 1461 1074
928 1462 1
928 1463 0
929 1464 1
929 1465 0
930 1466 1434
931 1467 112
932 1470 356
933 1471 316
934 1472 1
934 1473 0
935 1474 316
936 1475 1574
937 1476 1543

* GIO. 0-14 HERE (1-BYTE
939 1477 DCPL55 1
940 1500 0
940 1501 1434
941 1502 112
942 1503 356
943 1504 316
944 1505 1
944 1506 0
945 1507 316
946 1510 1574
947 1511 1433
XECROM -

L T

953
954
955
956
957
957
958
959
960
960
961
962
963
964
964
965
966
967
968
969
970
971
972
973
974
975

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

C=0
RCR
GOosuB

GOsUB
PT=

BC EX
C=B
GOosuB

C=B
RCR
GOTO
LI NK)
GOSUB

PT=
C=0
BC EX
C=B
GOoSUB
C=B
RCR
GOTO

12 MOVE I T TO  3: 2]

XS ZERO FIRST DIG T OF LINK
2

PTBYTA PUT | T BACK TO MEM
NXBYTA GET NEXT BYTE

1

WPT ZERO LAST TWO DI G TS OF LI NK
W SAVE THE REG IN B

W

PTBYTA PUT BYTE

12

DCPL50 (1452) | NCREMENT 1 BYTE

NXBYTA GET THE LI NK BYTE

1

WPT

W SAVE THE REG IN B

W

PTBYTA

W

12

DCPL51 (1454)

DI SPLAY ROM FUNCTI ON
CALLED FROM DFI LLF WHEN | T HAS AN EXCROM FUNCTI ON
CALLED WTH A. X HAVING THE 1ST BYTE OF A 2-BYTE FC, PT=1

XECROM 246
1374
130
156
1

0
1034
230
1

0
303
256
674
1

0

14
163
1072
1072
1460
406
646
74
1056
356
1

AC EX
RCR
G=C
AB EX
GOsuB

PT=
=G
GosUB

[cojle
AC EX
RCR

GOsuB

?83=1
GONC
CC+1
CC+1
CXI SA
A=C

A=A-1
RCR

CC+1
BC EX
GOsuB

X
13
SAVE 1ST BYTE IN G
w
NXTBYT GET THE SECOND BYTE
2
PUT 2 BYTES TOGETHER I N d 3: 0]
GTRMAD FIND I T IN THE ROM

XROWNF (1554) ROM NOT PLUGGED I N
wW

11 C.M _ XADR
ENLCD

XTYPE=0 ?
XROMLO (1550) YES, M CROCODE FUNCTI ON
M

M PO NT TO THI RD BYTE OF ALBL
X

X

3 C[3:0] _ 1ST BYTE ADDR

w SAVE 1ST BYTE ADDR IN B
OUTROM SEND "XROM' TO LCD
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*
*

L T R R I

975
976
977
977
978
979
979
980
980

ROM NOT' PLUGGED I N

984
984
985
985
986
987
988
989
990
990
991
992
993
994
995
996
997
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009

1544
1545
1546
1547

1550
1551
1552
1553

1554
1555
1556
1557
1560
1561
1562
1563
1564
1565
1566
1567
1570
1571
1572
1573
1574
1575
1576

TBI TMP -

XROMLO

XROVRT

NROR NRr RO

XROWNF 1

1670

146

1543

S8=
GOLONG

GOsuB
GOLONG

GOosuB
GOsuB

C=B
RCR
A=C
A=0
GOsuB

FRSABC
PT=

LC
SLSABC
AB EX
A=0
GosUB

[coJ o

ENTRY
ENTRY
ENTRY
ENTRY

TEST BI' T MAP
TEST THE CORRECT BI T MAP ( SHI FTED/ UNSHI FTED) TO
DETERM NE WHETHER A PARTI CULAR KEY HAS BEEN

ASSI GNED OR NOT

0
TXTROM

PROVF2
DF150

DI SPLAY ROM I D & FC #

ENLCD

GENNUM
XROVRT (1552)

SRBIVAP
TBI TMP
TBlI TMA
XROM

CLEAR S8 FOR TXRWLO

DI SPLAY TEXT STRI NG FROM ROM

SEND "XROM' TO LCD
GET ROM I D

GET FUNCTI ON #

CH P 0 & APPROPRI ATE REG STER IS SELECTED

IN.  A[2:1] = LOG CAL KEYCODE (0:79 FORM)
CH P 0 SELECTED

OUT: C=0 | MPLIES BIT NOT SET
C#O | MPLIES BI T SET
M= BI T MAP

USES: ([ 13:0], A[13:0], M 13:0]

TBI TMA ENTRY -
IN 1-80 FORM ON ENTRY

1026

1027 1577 TBITMA 646 A=A-1 X

SAME AS TBI TMP EXCEPT KC IS IN A[1: 0] AND IS

DECREMENT K. C
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L I I I

1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069

1600
1601
1602
1603
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

SRBVAP -

I N:

QUT: CHI P 0 SELECTED

USES: [ 13:0], M 13:0],
1078
1079
1080
1081 1645 SRBMAP 1356
1082 1646 47
1083 1647 630
1084 1650 1002
1085
1086 1651 43

1087

TBlI TMP

1756
1034
420
1604
1020
1434
1102
37
402
1610
234
33
1734
1734
666
1753
1746
1426
37
1734
726
116

1624 ~

1540
1042

23
742
666
1763

416
1770
1614

1270

530
1660
1740

A SL
PT=

PT=

I NC PT
I NC PT

A SL
? A<C

I NC PT
A=A-C
C=0

RTN C
CC+1
LEGAL
[cojle
C=C+C
A=A-1

C=REGN

SET/ RESET BI T MAP
TOGGLE THE BI T DESI GNATED BY THE MASK FOUND | N
REG STER C.
g 13:0]= BIT MAP MASK (RESULT OF TBI TMP)
M 13:0] = BI T MAP
THE APPROPRI ATE REG STER MUST BE SELECTED

1652 SRBMLO 630

? CHO
GOoC
Cc=M
C=A+C
LEGAL
GOTO
M

XS

*

XS
*+3

XS

PT

*+2

A 13: 0]

(1612)

(1616)

(1614)

(1625)

(1633)

(1632)

(1642)

Al 2] _Ca.
d2] "4

SO_SHI FTSET

PCSI TI ON PTR AT CCLUWN

Al 2] _ROW
ROWk4?
YES

SET PTR

PCSI TION ROWCOL BI T

- ( TOP ROW KEYS?)
- (YES)

- (YES)

A_MASK

SHI FTSET?
NOPE

M C BI T MAP
ROWCOL BI T SET?

SET ?

SRBMLO (1652) YES, RESET

PT

*+4

(1655)

SET IT
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1088
1089
1090
1091
1092

1653
1654
1655
1656

256 AC EX
1116 C=A-C
1360 DATA=C
1740 RTN

EJECT

RESTORE BI T MAP
RETURN
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I N:

b I R I N T I

1109
1110

*

1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1129
1130
1131
1131
1132
1133
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144

XROM -

EXECUTE ROM FUNCTI ON

- LOCATES ROM FUNCTI ON AND PREPARES | T FOR EXECUTI ON

- I|F THE FUNCTION | S A USER LANGUAGE PROGRAM A TRANSFER

- 1S MADE TO THE XEQC PROGRAM SEGVENT. | F THE FUNCTI ON

- I'S MCROCODED, A JUMP | S MADE DI RECTLY TO THE FUNCTION S
- EXECUTI ON PO NT.

FIRST BYTE OF FC IS IN G
SECOND BYTE OF FC IS IN ST AND IN ([ 1: 0]

PT=

2

NUMERI C ARGUMENT, IF ANY, IS IN B. X
ALPHA ARGUVMENT, |F ANY, IS IN REG 9
FOR M CROCODE FCNS, SSO UP, NUMERIC ARG IN A X, ALPHA ARG I N

REG 9, NFRPU ON THE STACK

FOR USER LANGUACGE FCNS, CURRENT ADDR SAVED I N R10[ 3: 0],

1657
1660
1661
1662
1663
1664
1665

1666
1667

1670
1671
1672
1673
1674
1675

1676
1677
1700
1701
1702
1703

1704
1705

NEW ADDR IN C[3: 0], EXITS TO Xd 57

- USES: 1 SUBROUTI NE LEVEL

XROM 316 C=B SAVE NUMERI C ARGUVENT
160 N=C IN N
230 C=G RESTORE FC TO
1630 C=ST d 3: 0]
1 GOSUB GTRVAD
0

173 GOTO XRW0 (1704) COULDN' T FIND IT

GIRVAD RETURNS TO P+2 W TH FOUND ADDRESS | N Al 3: 0]

14 ?S3=1 USER LANGUAGE?
77 GOC XRMLO (1676) YES
M CROCCDE FCN

1670 C=REGN 14 PUT UP SSO
1530 ST=C
260 C=N RETRI EVE NUMERI C ARG TO A X
256 AC EX
674 RCR 11
740 GOTCOC
XRMLO USER LANGUAGE FCN
156 AB EX SAVE NEW ADDR IN B
1 GOSUB SAVRTN SAVE CLD ADDR IN R10
0
316 C=B PUT NEW ADDR | N (] 3: 0]
1 GOLONG Xd 57
2
XRM2O 1 GOLONG ERRNE REPCORT ERROR
2

Rk Ik Sk b Sk bk Rk Rk S O S Sk S R I R S Ik S SRk b ko b b

* TXTLBL -
* THS IS THE FRONT END FOR TEXT LBL

TEXT OF LABEL STRI NG
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* GVEN A PC IN A[3: 0] PO NTING AT THE FI RST BYTE
* OF AN ALPHA LBL THI S ROUTI NE DI SPLAYS THE ALPHA TEXT
* STRI NG
* FOR ROM S2=1. FOR RAM S2=0.
* SETS STATUS FOR NO PROVPT AND LCD NOT FULL.
*
* TXTLB1 - SAME AS TXTLBL EXCEPT CLEARS S4 ON ENTRY.
* S4 | S USED TO DECI DE WHETHER TO CLEAR THE DI SPLAY
* BEFORE PUTTI NG UP THE TEXT STRING.  S4=0 | MPLI ES
* CLEAR THE DI SPLAY, S4=1 | MPLIES DON T CLEAR FI RST.
kkkkhkkhkhkhkkhkkkhkhkkhkhkhkhkhkkkhkhkkhkhkhkhkhkkkhkkhk ki) kikikkkkkk ) )ik kkkkkk ) kikk*x*%
1159 1706 TXTLB1 104 S4= 0 REMEMBER TO CLEAR DI SPLAY
1160 1707 TXTLBL 404 S8= 0 NO PROVPT
1161 1710 1404 S1= 0 LCD NOT FULL
1162 1711 1014 ?S2=1 ROM OR RAM??
1163 1712 107 GOC ROVSTG (1722) ROM
1163 1713 1 GOSUB | NCADP SET PT=3 I NC ADR
1164 1714 0
1165 1715 1 GOSUB NXBYTA GET # CHR
1165 1716 0
1166 1717 1 GOSUB | NCADA SKIP ASSIGN BI' T
1166 1720 0
1167 1721 53 GOTO CLRL (1726)
1168 1722 ROVMSTG 556 A=A+1 I NC ADR
1169 LEGAL
1170 1723 1 GOSUB NXBYTO GET # CHR
1170 1724 0
1171 1725 556 A=A+1
1172 1726 CLRL 1146 GG 1 X
1173 1727 346 BC EX X
1174 1730 156 AB EX COUNT IN A, ADRINB
1175 1731 1 GOSUB ENLCD
1175 1732 0
1176 1733 114 ?S54=1 SKI P CLEARI NG THE DI SPLAY?
1177 1734 1 GSUBNC CLRLCD NO. CLEAR THE DI SPLAY
1177 1735 0
1178 1736 1 GOLONG TXTSTR
1178 1737 2
1179
1180 ENTRY STBT30
1181 ENTRY STBT31
1182 1740 STBT30 414 ?7S8=1 LAST PGM NEEDS PACKI NG ?
1183 1741 43 GONC  STBT31 (1745) NO
1184 1742 356 BC EX W
1185 1743 530 M=C
1186 1744 356 BC EX W
1187 1745 STBT31 404 S8= 0
1188 1746 1730 CST EX
1189 1747 1014 ?S2=1
1190 1750 43 GONC  STBT32 (1754)
1191 1751 410 S8= 1
1192 1752 1004 S2= 0
1193 1753 1410 Si1= 1
1194 1754 STBT32 1730 CST EX
1195 1755 1740 RTN
*
* OUTROM - SHI FT "XROM " I NTO THE LCD FROM THE RI GHT END
*
* FOR ENTRY, LCD MJUST BE ENABLED
*

USES ([ 6: 0] AND ONE ADDI TI ONAL SUBROUTI NE LEVEL



*

1202
1203
1203
1204
1205
1206
1207
1208
1209

1756
1757
1760
1761
1762
1763
1764
1765

RESERVE 2
TRAI LER

1212
1213

1766
1767
1770
1771
1772
1773
1774
1775

OQUTROM 1

WORDS AT THE END OF CN11 FOR THE CHI P 2 CHECKSUM

0000
0000
0000
0000
0000
0000
0000
0000

1214 1776 REVLV2 6
1215 1777 CKSUMR 0

1216

ERRCRS :

RTN

QUTROM

MESSL

24
18
15
13
@o4o0

FILLTO @775

@~000

S0aX

BLANK

REV LEVEL= F
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SYMBOL TABLE

AQUTO05 30 - 42
AQUT10 46 - 34
AQUT15 53 - 126
AQUT16 72 - 66
AQUT17 73 - 76
AQUT18 104 - 61
AQUT19 111 - 105
AQUT20 117 - 52
AQUTRO 62 - 45
AQUTRT 77 - 74
APHST* 1142 -
APHST1 1176 - 1167
APHST2 1200 - 1175
APHST3 1202 - 1163
APHST4 1213 - 1145
APNDNW 424 -
APPEND 416 -
ARGOUT 20 -
ASCLCD 135 -
ASCTBL 0 -
CKSuUMe 1777 -
CLLCDE 360 -

CLRL 1726 - 1721
CLRLCD 366 -

COLON 127 - 142
COVMVA 132 - 146
DAT102 502 -
DAT105 507 - 503
DAT106 514 - 510
DAT110 517 - 477
DAT120 526 - 522
DAT140 535 - 501
DAT200 542 - 475
DAT220 606 - 632 566 541
DAT230 552 -
DAT231 567 -
DAT235 576 - 551
DAT240 610 - 563
DAT245 622 - 614
DAT260 624 - 621
DAT280 630 -
DAT300 633 - 547
DAT320 642 -
DAT322 663 - 656
DAT325 671 - 666
DAT330 703 - 774 771 741 715
DAT333 716 - 677
DAT335 720 - 707 705
DAT345 742 - 730
DAT350 753 - 726
DAT360 757 -
DAT370 761 - 743
DAT380 775 - 751 747 745 723
DAT385 1000 - 1100
DAT390 1002 - 760 756 754 752

DAT400 1005 - 1101 1023



DAT410
DAT415
DAT500
DAT505
DATS507
DAT510
DAT515
DAT520
DATENT
DCPLOO
DCPLO5
DCPLO7
DCPL11
DCPL15
DCPL17
DCPL20
DCPL24
DCPL25
DCPL30
DCPL35
DCPL40
DCPL42
DCPL45
DCPL50
DCPL51
DCPL55
DCPL60
DCPL70
DCPLRT
DCRT10
DECVPL
ERRTA
| NBCHS
I NBYTJ
MASK
MASK10
MASK20
MASK30
MASKRT
NBYTAO
NBYTAB
NXBYTO
NXTBYT
CPMI'10
OPMT20
OPROMT
QUTLCD
OUTROM
PERI CD
PUNC
PUNC10
PUNC20
REVLV2
ROBK10
ROLBAK
ROVBTG
SCROLO
SCRCOL2
SCRCLS
SCROLL

1006
1010
1020
1036
1043
1050
1055
1063

454
1303
1310
1323
1330
1336
1273
1275
1347
1355
1367
1402
1432
1442
1455
1452
1454
1477
1423
1405
1413
1415
1302
1427
1012
1014

210

236

243

253

225

1001
1054

1031
1062
1026
1051
1047

1407
1317
1322
1274
1341
1335
1301
1454
1356
1450
1375

1377
1476
1511
1435
1412
1451

152
220
247
245
256

1132
1123

235
134
163
201
1113
1712

341
344

1404 1401 1373

1441 1437 1433

1350

214

252

172

131
161
173

359



1652
1645

355
1243
1740
1745
1754
1133
1577
1601

257

311

320
1706
1707
1512
1676
1704
1657
1550
1554
1552

1646

333

1667
1665

1532
1524
1576

1127

360
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ENTRY TABLE

AQUT15
APHST*
APNDNW
APPEND
ARGOUT
ASCLCD
CLLCDE
CLRLCD
DAT106
DAT231
DAT260
DAT280
DAT300
DAT320
DAT400
DATS500
DATENT
DCPLOO
DCPLRT
DCRT10
DECVPL
ERRTA
| NBCHS
I NBYTJ
MASK
NBYTAOQ
NBYTAB
NXBYTO
NXTBYT
OPROMT
QUTLCD
OUTROM
ROLBAK
SCRCLO
SCROLL
SRBVAP
STBT10
STBT30
STBT31
STOLCC
TBI TMA
TBlI TMP
TEXT
TXTLB1
TXTLBL
XECROM
XROM
XROWNF

53
1142
424
416
20
135
360
366
514
567
624
630
633
642
1005
1020
454
1303
1413
1415
1302
1427
1012
1014
210
404
406
413
407
1114
200
1756
1102
336
334
1645
1243
1740
1745
1133
1577
1601
257
1706
1707
1512
1657
1554

361



EXTERNAL REFERENCES

APHST*
APHST*
APNDNW
APNDNW
APPEND
APPEND
ASCLCD
ASCLCD
BAKAPH
BAKAPH
BLI NK

BLI NK

CLLCDE
CLLCDE
CLRLCD
CLRLCD
DAT260
DAT260
DAT280
DAT280
DAT400
DAT400
DAT500
DATS500
DATOFF
DATOFF
DECADA
DECADA
DELLI N

533
534
331
332
610
611
124
125
560
561
564
565
43
44
1734
1735
1211
1212
1200
1201
1241
1242
634
635
1032
1033
1041
1042
640
641
1552
1553
1006
1007
576
577
531
532
111
112
120
121
1704
1705
1427
1430
1277
1300
1564
1565
250
251
262
263
1313
1314

626
627

1052
1053
47
50

644
645

404
405
616
617

1574
1575
636
637

1352
1353

1207
1210

1105
1106

646
647

1455
1456

1173
1174

1064
1065

1527
1530

1220
1221

1554
1555

1413
1414

1731
1732
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GIBYTO
GIBYTO
GIFEND
GI'FEND
GTLI NK
GTLI NK
GIRVAD
GIRVAD
| NBCHS
I NBCHS
I NBYT

I NBYT

I NBYTO
I NBYTO
| NBYTJ
I NBYTJ
I NCAD2
| NCAD2
I NCADA
I NCADA
| NCADP
I NCADP
I NSSUB
| NSSUB
I NTARG
I NTARG
MESSL

VESSL

M5GTA

NFRKB

NFRKB

NOREXO
NOREXD
NXBYTA
NXBYTA
NXBYTO
NXBYTO
NXL3B2
NXL3B2
NXLTX

NXLTX

NXTBYT
NXTBYT
OFSHFT
OFSHFT
OPROMT
OPROMT
OUTROM
QUTROM
PROVF2
PROVF2
PTBYTA
PTBYTA
PUTPC

PUTPC

RFDS55
RFDS55
R&LCD
R&LCD
ROLBAK

414
415
1303
1304
1332
1333
1522
1523
667
670
737
740
660
661
713
714
1311
1312
1066
1067
1713
1714
1213
1214

310
1756
1757
1431

606

607

600

601

30

31
1723
1724
1452
1453
1402
1403

273

274

455

456

630

631
1543
1544
1550
1551
1037
1040

316

317

604

605

602

603

622

1663
1664
772
773
1016
1017
776
777
765
766
1345
1346
1442
1443

1202
1203

1010
1011

114
115

322
323

1556
1557

1075
1076
1421
1422

1176

1056
1057
1003
1004

1717
1720

411
412

1516
1517

1326
1327

1227 1234
1230 1235

652 1444 1464 1477 1715
653 1445 1465 1500 1716

1462 1472 1505
1463 1473 1506

363
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ROLBAK 623 1177
RSTO05 346
RSTO05 347
SAVRTN 1677
SAVRTN 1700
SCROLL 107
SCROLL 110
STFLGS 526
STFLGS 527
STOLCC 102
STOLCC 103
TONE7X 422
TONE7X 423
TXTROM 1546
TXTROM 1547
TXTSTR 1736
TXTSTR 1737
UPLI NK 1336
UPLI NK 1337
XDELET 1034
XDELET 1035
X3 57 1702
X3 57 1703

End of VASM assenbly
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