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VASM ROM ASSEMBLY REY.

OPTIONS: L € S

* HP41C MAINFRAME MICROCODE AUDRESSES
¥*

4 FILE
S ENTRY
6 ENTRY
7 ENTRY
8 ENTRY
9 ENTRY

10 ENTRY
1 ENTRY
12 ENTRY
13 ENTRY
14 ENTRY
15 ENTRY
1€ EHTRY
17 ENTRY
18 ENTRY
19 ENTRY
20 ENTRY
21 ENTRY
2 ENTRY

23 ENTRY
24 ENTRY
25 ENTRY
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
41 ENTRY
42 EHTRY
43 ENTRY
44 ENTRY
45 ENTRY
46 ENTRY
47 ENTRY
48 ENTRY
49 ENTRY

*
St LEGAL
S52 0 1 GOLNC
S2 1 2
S3 2
S3 3 2

CHIE
ALFOEF

END2
ENDS

CLITHMG

QUTCAT
STNSGF
XAVIENW

KVIEW
ACRFCH

TOHSTF

BCOBIH
BIGERC

IMTINT

COLLST
DROWSY

DREY 0S

DREY2S
DRSYS
ERRNE

ERRDF
GOTIHNHT

GTalKNC

GTRI40

INCCT2
MSGDLY

HFEC

NFPEMNT
NFRFST

NFREB
NFRERT

NFRHNC

NFRHNID

NFRPR

NFRFPU

NFRSIG
NFRH
NFRKY

ROW 0
RUNNK

WKUF?0

X<OR0U

XCiUTE

XCUTE
NCUTER
XROW1

LSWKUP

1 GOLONG.DSUKUP

Bo-17?7 €
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*THE FOLLOWIHG ROUTINE TAKES A BINARY REGIST
+HUMEER FROM STiTUS AND RETURHS THAT REGISTE

*IN €C, ITS ADDRESS IN HN, AKD X IH HM, IT SEND
*ILLECAL ADDREZZES TO ERROR "HOMEAISTENT.®
IT ALSO HANDLES INDIRECT ADDRESS. CYCLE TIMES
*AYERAHGE ABOUT 30 FOR DIRECT AND é0 FOR INDIRECT

BSES: A,B,C. M,N, ACTIVE PUINTER, §9,88,S7, DADD, + 2 SUB LEVELS

ER
R
o
of

&

+ MAY EXIT TD ERRNE
% IN: ADDR. IN S7:0 (MAY BE IMDIREZT)
” NO PERIFRERAL ENABLED
* OUT: C = CCEFFECTIVE ADDR)
* N = EFFECTIVE &DDR
* DADD = EFFECTIVE DDR
* M = ¥ REGISTER COHTENTS
* S7 = 0
ae ode oe fe ie of 272 be ie of of oe bz kk ie be of aie de dls dhe ade dic of of ote ak oe dk oie dk ae oz abe ake dle dle fe fe ob ke be of Nie ob choke Ne ok ak

71 4 ADRFCH 116 C=0 GETX
72 5 1160 DADD=C
73 6 370 C=REGM 3
74 7 530 M=C X IS STORED IN M
75 10 1630 C=ST GET ‘ADDRESS FRCH STATUS
76 11 126 C=0 XS CLEAR 9 FROM XS
712 1204 S7= 0 KILL IHDIRECT FLAG

78 13 1230 CST EX PUT ORIG STATUS BACK
79 14 514 2586=1 STACK RCL?
80 15 133 GONC  OVRSTK ¢ 30) HO
81 16 214 255=1
g2 17 113 GONC OYRSTK ¢ 30) HO
3 20 114 ?84=1

84 21 73 GONC  OVRSTK ¢ 30) NO
85 22 1434 PT= 1 SET TO CLEAR HIGH BITS
ge 23 102 €=0 PT CLEAR HIGH BITS
87 24 1160 DADD=C PUT OUT ADDRESS
88 25 160 N=C SAVE ADDRESS IN HN
89 26 70 C=DATA CET REGISTER
90 27 113 COTO FCHRTN ¢ 40) DONE
91 20 OYRSTK 256 AC EX SAVE RELATIVE ADDRESS
92 31 1570 C=REGN 13 GET STATUS REG
2 32 74 RCR 3 MOYE REGO TO POSITION

94 33 1006 C=C+A X COMPUTE ADP OF PEG
95 34 160 N=C SAV ADR FOR CALNG ROUT
96 35 1 GOSUB CHKADR EHECK ADR, VAL RTHNS IN B
96 36 0
97 37 316 C=R BRING RCL VALUE TO ©
98 40 FCHRTH 1214 267=1 INDIRECT
99 41 1640 RTH NC DONE 1F MOT INDIRECT
100 42 { GOSUB BCDBIN DO BCD BIN
100 43 0
101 44 1204 S7= 0 CLEAR INDIRECT FLAG
102 45 1£33 GOTO QVYRETE ( 20> HEW ADR STRT DVER

103 FILLTO :@4S
ste she a ob 322 of she sk ob fe ok ob he fe oF 8: ok ob sk ok of sk a ok ke of fe ok oF ok sk sk ok oR ok ok ok de sok lokokkb kk of

* THIS ROUTINE IS A SPECIAL "ROW" FOR X{>HN
a 2b Se she bee ob oe oe db oe Se ke ob of8 fe he fe Sle de ob ste ok of ob A: of de ok: Se of: Se ob oe Ok de. de ob sk ak ke oe stele dk st ke ok dk ok ok

107 46 X{HROW 1166 C=C-1 X RESTORE BYTE 1
108 47 1166 C=C-1 XS
109 LEGAL
110 S0 1 GGSUB IHCGT2
110 Si 0
111 S52 256 AC EX



112 53 1530 §T=C
113 S54 1374 RCR 13
114 SS 130 G=C
115 Sé 263 GOTO ADEGSE ¢ 114)

*

11? S7 XROWD 1 GOLOHG ROLIO
117 60 2
118 61 XROWIQ 1 GOLONG ROMIO
118 62 2
119 62 XROW11 1 GOLOHG ROW
119 64 2
129 6S XRoWi12 f GOLOHG ROWI2
fae 66 2
121 67 XRQid13 1 GOLONG XGTO
121 70 2
122 71 XROW14 ! GOLOHG XXEQ
122 72 2

oe oo oe oe oe ote Se fe oe oe oF ob ob oe 2 ok Sk Si se oF Sk SRR SH eobk ok oF ok ok Si oF th okFEkkkk kok ok ok kk ok ok

*ONZ BYTE STORE aMD RECALL FUHCTIGHS EHTER HERE TG
+BE TRANSMOGRAPHIED INTO TWO BYTE FUMCTIONS
#8 he oe of sh she oe ab ote ok oe of 8 be se ob Fe se ake be se ob ob be be se ole ok he ke de Ne of ab ote sk ab ake ob of eke ob be ak ke ok ob the oe ob she ke oe ok

127 XROW2
128 XROW3
123 3 1142 C=C-1 PT HIGH DIGIT -2
130 74 1142 C=C-1 PT
131 7S 1706 C SR X CREATE BYTE TWO
132 ’6 1712 C SR WPT CREATE BYTE 1
133 [44 1120 LC 9
134 100 34 PT= 3
135 101 43 GOTO REGADR ¢ 1035)

se2 ob Si oe oe ok abe of 2 ok 3S se 3 ob eof ob sb be feos 8 of ob st ob se ol ect ke ok Kook okkok oe te oeok ok
«TWN BYTE RCLS, STOS, OSP FORMAT ETC COMPRISE ROW 9
*ROWY9 GETS BYTE TWO, FETCHES X (IH M), FETCHES
*REGISTER HH (IM R>, AMD LEAVE THE ADDFEZS OF HH
*IH N FOR ALL DATA RELATED FUNTIOHS C0-11)>, IT THEN
«DOES A SIXTEEN WAY BRANCH TO SORT QUT THE ROW.
Sf ob oe fe oe of oe oe Se ob of 3 st 3 Sf ob se of sf si ke sk te sk tie ob sb of se Sk of se sk ob sb oke of be ok ob heb ok ok oe ok ok ke ok

142 102 XRIW9 1 GOsue INCGT2 GET BYTE Tuo
142 103 0
144 104 236 AC EX BERING BACK TO C
14S 105 REGADR 1530 ST=C SAVE BYTE 2
146 106 1374 RCR 13 MOYE TO G POSITION
147 107 130 G=C SAVE IH G
148 110 742 C=C+C PT SEF OUT 0-7
149 111 33 GONC ADRLSEB ¢ 114) DO RCL ETC
150 112 742 C=C+C PT SEP QUT DSP 2 TOHE
151 113 467 GOC TORETC ¢ 1&1)
132 t14 ADRGSB 1 GOSUB ADRFCH GET X,RNH, AHD ADR
152 115 0
153 11é 356 BC EX SAVE VALUE IN RHR
154 117 BIGBRC 1534 PT= 12 SET FOR G LOAD
158 120 230 C=G GET BYTE OHNE BACK
156 121 34 PT= 3
157 122 I GOLONG XCUTBI PbO 256 WAY BRANCH
157 123 2

she bc ok ob she de ake oe de ie di eo See ste ob de abe ak ol ek ok de oh ake ok sk kobe akoso3ok sk ok ok sk sk bel oF se ok ke ok kok

THIS SECTION SORTS OUT INDIRECT TCHE, FIX, ENG, AND
4#SCl FROM DIRECT, IF INDIRECT "GOES THROUGH ADDRESS
FETCH OTHERWISE GOES IMMEDIATELY TO 256 WAY ERANHCH,
0oeee A Ok Net tkSbEkkk RoR RF RR RR Ok kokRE ok kb kokbkokko



162
164
165
166
166
167
167
1€8
169
170
171
1721

173
174
1795
176
177
178
199
ign

182
183

185
18¢
187
188

189
189
190

192
193
194
183
196
19¢
197
198
199
200
200
201
202
203
204
205
206
207

210
211
212
213
214
215

fad
125
126
127
130
131
132
132
134
135
136
137

140
141
142
143
144
145
146
147
150
151
152
153
154

156
157
160
161
162
163

164
165
166
167

171

172

174
175

176
177
200

201
202
203
204
205

TOMETF 1214
1640
1204

233

1343

XROWH 416
1034
1520
1426

1
3

1
0

256
416

223
ROW? 1704

203

XROWS
XROUWS 160

772
560
1240
63

757=1
RTH HNC
S7=
Gosus

Gosue

sT=C
?s8=1
RTN HC
GOLOHNG

FILLTO
GOTO
GOTO

: GOTO
GOTO
GOTO

GOTO
GOTO
GOTO

GOTO
GOTO

GOTO

GOTO
GOTO
GOTO

GOTO

GOLONG

Gosue

GOTO

a=C
PT=
LC
? 6<C
GoLC

Gosue

AC EX

GOTO
CLR ST
GOTO

N=C
C=C+C
STk=C
SETDEC
GOTQ

0
ADFFCH

BCOBIN

ERRDE

@137
KROUO
XROU1

KRGW2
KROWSZ

XROLi4

SROGWS
KROUE

NCUTEB
XCUTEER
XROWS
XROW{LO

SROWT
XROW1 2
XROW1 3
ROW 4

TEXT

N
A
A
N
A
A
N
A
D
A
N
S

TOHSTF

BIGERC (

2
13
XS
DERUHN

GTAINC

XCUTEB (

KCUTER (

MATH <

57)
164)
73)
73)

206)
201)
201)
220)
220)
102)
61)
632)
65)
67)
71)

117)

r
n

L
l ~

INDIRECT
HO DQ BRANCH
CLEAR INDIRECT BIT
GET REG

CONVERT TO BINARY

SAVE BIHARY STATUS
MORE THAN OMc DIGIT
256 WAY BRANCH
YES THEN DATA ERROR

ROUTBL MUST BE AT R140
OTHER LOGIC MAKES USE OF
THE FACT THAT RGWTRL IS Id
THE FIRST 256 WORDS OF LCilIP 0
AND ON AN EVEH BOUNDARY CF
1€& WORDS.

ROW 7
ROW 8

ROW 1S

SAVE FC IN A

SPLIT OFF DIGIT ENTRY

DIGIT ENTRY

NOTE - WE GO TO DEPUN WITH
THE FC IN Al3:2] AHD THE
PTR AT 1,
GET ALPHA OPERAHND

MUST GO TO XCUTEER WITH
FC BACK IH CC3:2] AND PT=2

FOR "ISG DSE COMP MESG

PUTS ADDRESS OF NFRX ON STALK



*
¥

*
*

¥
¥

*
X
X
X
X

XE
X
X

®
X
F
X

¥
216 206 ¥R0iW4 250 NC EX
217 207 270 C=REGN 2
218 210 416 A=C
219 211i 1 GOSUB CHEKH#S
219 212 0
2290 213 HATH 370 C=REGH 3
221 214 { GOSIIB CHK#S2
221 2195 0
222 21¢ 1704 CLR ST
223 217 250 HC EX

(FALL INTO XCUTER HERE)

XCUTER - EXECUTE, PART B
INPUT CONDITIONS: FC IN CL3:2]1, PT=2, ASSUMES MNONPROGRAMMABLE

XKCUTBT1 ASSUMES FC IN CL13:12]

230 220 XCUTEB 174 RCR 4
231 221 XCUTB! 460 LDI
232 222 24 CON e24 @12000\256 MAIN FCH TAELE
232 223 1174 RCR 2
224 224 1460 CX1Sa
235 232 120 LC 1
23€ 226 674 RCR 11
237 a2 740 GOTOC

RSTKE - RESET AND OEBOUMNCE KEYBOARD
USES C.X
WAITS S MILLISEC AFTER FIRST SEEING KEY RESET EEFORE
ALLOWING a SECORD KEY TO BE SEHSED.

WAIT LOOP 1S 4 WORDS LONG,
S MILLISEC/ 4%155 MICROSEC = 8

RSTO0S ENTRY POINT IS FOR DEEBOUNCE OHLY

251 ENTRY RETKB
252 ENTRY RST0S

253 230 RSTKEB 1710 RST KE
254 231 1714 CHK KB
255 232 1767 GOC RSTHKR ( 230)

256 233 RETO0S 460 LDI
257 234 10 CON 8
258 3S RST10 1710 RST KB
2593 2306 1714 CHK KB
260 237 1146 C=C-1 X
261 240 1253 GONC RSTI0 ( 235)

262 241 1740 RTN
262 FILLTO @241
264 242 ERROF 1 GUOSUB ERROR OVERFLOW TREATED AS ERROR

264 243 0
265 244 0 XDEF MSGOF

267 NFRHC I'l ASSUMES CHIP 0 ON
268 245 f GOSUB OVFL10 FILL X AND ¥Y FROM N AND €
268 246 0
269 247 250 NC EX GET ¥., SAVE ¥.

270 250 224 ? PT= 10
271 251 117 GOC KEnh ( 262) GO IF XX OVERFLCUWED



<
r

os mms

272 252 { Goste OVriiv
272 253 0

273 254 324 ? PT= 10

274 25S 77 GOC YEenD ¢ 264) GN IF Y OVEEFLOWED

275 235s FILLY 250 REGHN=C 2 FILL IN % VALUE

276 257 260 CH EX GET X OUT OF STORAGE

277 230 356 BC EX PUT X IN B. GOTO FILL % "HD LasSTa

278 251 713 GOTO FILLXL ¢ 352)

279 262 XeadD { GOosuB OQVFLI1O STILL NEED TO CONVERT ¥ TO 9 IF HEC

279 263 0

280 264 YBAD 258 AC EX SAVE Y VALUE WHILE GET FLAGS

281 2&5 1670 C=REGHN 14

282 264 S74 RCR 6 GET ERFOR AHD OVERFLOW FLAGS FOR £1

283 287 1520 ST=C

284 270 256 AC EX PUT ¥ BACK INTO C

283 2°71 1214 287=1 OVERFLOW FLAGS SET?

286 272 1€47 GOC FILLY ¢ 256) IF €0 FILL Y &KND GO TO FILLSL

287 ENTRY ERRIGH

288 273 ERRIGN S14 7Sh5={ EERQR FLAG SET?
289 274 14643 GONC ERROF <( 242) IF HOT GOTO ERROR: OVERFLI2UW

2910) 275 S04 S6= 0 TURM OFF ERROR FLAG

291 276 16320 C=ST
292 277 474 RCR 2

292 300 1650 REGH=C 1

294 3201 €¢03 GOTO HFRC ( 3&1) HD PRINT, LEAYE PUSH ALOHE

NFRSIG IS USED BY SIGHA+, SIGMA-, CLX, AND CCST.
NFRENT IS USED BY ENTER.*

=

298 302 NFRSIG 1£&5 CON @1665 GOSUB PRTI
299 303 674 CON 2574
300 204 NFRENT 604 Stii= 0 CLEAR PUSHFLaG
301 205 543 GOTO NFRC ¢ 31)

*

303 3206 MFRKB! 1114 ?2S9=1 KEY ALREADY RESET?
304 307 MFRKB 1 GSUBNLC ‘RSTKB
304 310 0
305 311i S03 GOTO NFRC ¢ 361)

N

307 FILLTO e311
308 312 23 GOTO HFRX ( 214) MUSY BE 20312 FOR ROW 3

309 313 0 NOP
310 NFRK Il ASSUMES CHIP 0 OH

311 314 f GoSue OVFL10 MUST BE @(314 FOR ROW £

31+ 315 0
312 316 356 BC EX SAVE X IN B
313 317 324 ? PT= 10
314 320 223 GONC FILLXL ¢ 352)
3t5 321 1670 C=REGN 14
316 322 574 RCR 6
317 323 1530 ST=C
318 324 1214 ?S7=1 OVERFLOW FLRAG?
319 325 1462 GOHNC ERFRIGH ¢ 273)
320 326 243 GOTO FILLXL ¢ 35)

FILL THRU 2331 - GETS SPACING RIGHT SO THAT HFRPU ENDS UP
AT @360 «ND THERE fRE NO INLINE HOPS
PCTOC - FFOGReM COUNTER TO C

THIS LITTLE SUBROUTINE SIMPLY COPIES THE NDDRESS OF THE ROM NORD

*- AFTER THE CALLING GDSUB INTO C AND RETURHZ. IT IS INTENDED TO

w-= FACILITATE THE WRITING OF ROUTIHES IH FLUG IN ROMS FOR SUCH THIHGS

%*
*

*
%

*



*- KNOWLEDGE OF THE CURREHT ABSOLUTE ACDRESES OF THE ROM,
ok

331
332
3373
334
335
33¢
336
337
33¢
339
340
341
342
342
344
345
34¢€
347
348
34¢
350
351
352

327
330
3231

244

351

352
353
354
3355
356
357

260
361
362
363
264
365
266

367
370
371
ara
373
374
37S
376
377

400

401
402

PCTIC 560
560
1740

DROPST 170

FILLXL 3°70
450
356
350

NFRPR 1663
674

HFRPL 610
HFRC 1140

240
116

1160
1670
1530

NFRFST
S540
103
St4
67

S10

O
O

=

LOWBRT

1354

37
1014

C=8TK
STK=C
RTN
FILLTO:

GaslB

BC EX
? PT=

GOHC
C=REGN
RCR

ST=C
?257=1

GONE

ENTRY
C=REGH

REGH=C

C=0
DADD=C

C=DATA

REGN=C

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

Sit=
SETHEKK

SEL P
C=0
DADD=C

C=REGN

ST=C

2LLD
GONC
786=1
coc
SC=
Gosue

cosus

?2F13=1

GoC
?782=1

M
m

O
l
J

OVFL1O

10
DROFST ¢ 344)
14
6

ERRIGN ¢ 273»

OROPST
1
2

FILLKL

3
4

3
@1665
e674
.@357

LOWBRT ¢ 400)

LOUBRT ¢ 400)

1
STOSTU

ANMNOUT

IOSERY ¢ 404)

!'l ASSUMES CHIP 0 OH

SAVE X IN B

IF NO OVERFLOW GUO DROP STiiCK

OVERFLOW FLAK?
IF NOT SET GO CHECK ERRDF FLAG

GET ¢&
PUT INTO VY

GET T
PUT INTOZ

GET OLD X
FILL LASTX
GET NEU X FROM B
FILL ¥X
GOSUR PRT1

@360 IS PUT OH THE STK
AT RUNNK - NFRPU MUST BE

AT 23350
SET PUSH

RE-ENABLE CHIP ©

TEST LOW BATTERY

LOURAT?

YES
SET LOWBRAT
STORE STATUS SET 0

TURN OM BAT ANNUMNCIATOR

LOW BATTERY LOGIC RETURN TO MATH FL

DOES A PERIPHERAL WANT

SERVICE?

YES
IOFLAG?



*
EF
F
X

X
F
F
E
X

%

N

383 403 33 GONC NFRNIO ¢ 406) HO

38¢ 404 I0SERY { GO3UB IORUN YES

38¢ 405 0

383 MFRHNIO NORMAL FUNCTION RETURN, HD I/D

389 406 1314 ?S13=1 RUNNING?

3980 407 £33 GONC DRUWSYL ¢ 472) HNO

391 111 CHECK SSTFLAG HERE?

392 ENTRY RUHING NULLS RE-ENTER HERE

394 RUNING RUNNING

295 410 1714 CHK KE

396 411 243 GOHNC RUNNK ( 433)

397 412 1040 C=KEYS
398 413 74 RCR 3
399 414 126 C=0 RS

400 415 406 A=C x KEYCODE TO A. XY

401 416 460 LDI
402 417 30 COHN 24 H12=0FF KEY

402 420 1546 ? A#C XK
404 421 1 GOLNC OFF
404 422 2
405 423 460 LDI
406 424 207 CON 133 H87=R/S KEY

407 425 1546 ? R#C X
402 426 S7 GoOC IGHREY ¢( 433) NOT RUNSTOP

409 427 { GOSUB RST3EQ STOP THE PROGRAM

409 430 0
410 421 1 GOLOHNG NFRKB
410 432 2

412 432 IGHKEY 1710 RST KE TRY TO RESET KEYBOARD

413 434 1714 CHK KB

413 RUNNK RUNNING, NO KEY HIT

416 4325 134 PT= 4 PUT NFRPL OH THE

417 4376 132 C=0 M SUBROUTINE STACK

418 4327 1720 LC 15 HERE

419 440 560 STK=C NFRPU ASSUMED = @360

XTBYT - HEXT BYTE
INCREMENTS PGHCTR IM PLACE

PLACES BYTE POINTED TO BY HEW VALUE OF PGHCTR IH CLi13-121

FOR RAM ONLY, S8=1 IF BYTE HUM = 0 OTHERWISE S8=0,

IF S8=0 THEN CCL11-101 CONTAINS THE NEXT BYTE IN PROGR&M HMEMORY.

FOR ROM, S38 1S LEFT UNDEFIHED, AND OHLY THE FIRET BYTE IS

BROUGHT INTO C.

ASSUMES CHIP 0 SELECTED AND PT=3, LEAVES PT=3, USES C.

430 441 1470 C=REGN 12 PGMCTR 70 C[3-01]

431 442 314 ?S10=1 ROMFLAG?
432 443 227 GoC NEXROM ¢ 465) YES
43F 444 404 €8= 0
434 445 1142 C=C-1 PT DECREMEMT BYTE NUMEER

43S 44é 107 GOC NXTBT! ( 456) BYTE € DESIRED

436 447 1450 REGN=C {2 REPLACE FGHNCTR

437 450 1160 DADD=C TURN ON THE RIGHT SLEEPER CHIF

438 451 174 RCR 4 BYTE HUM TO C.S

439 452 460 LDI
440 453 24 CON @24 TBLGBR\16=0@500\1¢
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*

*
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444
442

444
445
44¢
447
448
449
450

452

454
455

456
457
460
461
462
463
464

465
466
4€7
470
471

HXTBTH

HE¥ROM

374
740

£20
1146
1450
34

1160
70

433

1056
1450
674
1460
3353

472 DRW3SYL 463

STOSTN - STORE STATUS
ENTRY REQUIREMEHTS:

RCR
GoTOoC

LC
C=C~1
REGN=C
PT=
PADD=C
C=DATA
GOTO

C=C+1
REGH=C
RCR
CXISA
GOTO

GOTO

NXEBEHD

11

HYXROMA

DROUSY

SET 0.BACK TO
CHIP 0 ENAPLED,

DESTROYS C (LEAVES A COPY OF-RES 14

465
466
467
462
469
470

471
472
473
474
475
476
477
478
479
480
481
482
4832
484
485
486
487
489
489
490
491
492
493
494
495
49¢
497
498
499

473
474
475
476

477

S00
Sot
S02
S03
S04
505
S06
S07

Sit
S12
S513
St4

S16
St?
S520
021
522
S23
524

S526

S27
S530

STOSTO

TELGBR

GBYTRS

GBYTR4

GBYTR3

GBYTR2

GBYTRI

GEYTRO

NXROM1
HXBEND

1670
1£30
1650
1740

0000

243
203
143
103
43
70

1574
203
70

374
153
70

474
123

ENTRY
C=REGH
C=CST
REGN=C
RTN
FILLTO
HOP

GOTO
GOTO
GOTO
GOTO
GOTO

STOSTO
14

14

:Q477?

GBYTRO

GBYTR1
GBYTR2
GBYTR3
GBYTR4

C=DATA -
RCR
GOTO
C=DATA
RCR
GOTO
C=DATA -
RCR
GOTO
C=DATA
RCR
GOTO
C=DATRA
RCR
GOTO
C=DATA
Cg=
RCR

?280=1
GONC

12
NXEEHND

10
NXBEHND

8
NXEBEND

6
MXBEND

4
NXEEND

1
2

NOPRT

DESIRED BYTE

927)

IS BYTE #5

INCREMENT PGHETR
PUT PGMCTR ENCK

NEW BYTE TO C.X
( 5265

¢ 540)

‘REG 14
STATUS SET 0 IH STa
IN CO

N
A
N
A

TABLE FOR GE

TUS BRITS

T BYTE ROTATE
MUST BE OH 16 WORD BOUNDAEY

S24) NEW BYTE HUM
S21)
S16)
S13)
S10

NOTE NO BYTE

527)

END OF HERXT
IS A FRINTEK

922) NO

= 0

£ THIS PATH

BYTE
COMHECTEDR?



*
*

*
%

*
¢

*
¥

S00
S01
502
S02
504

o
w
4 —d

e

4 w
l
n
N

1655 CON

624 CON
ERTRY

NOPRT

XCUTE - EYECUTE
~- DECCDES AND SENDS TO EXECUTIOH THE RYTE FOUND IM

IF €8=0 THEN CC11-101 CONTAINS THE

HEXMODE, PTR P =
- SELECTS RAM CHIP 0.

cr13-121.
HEXT BYTE.

= ON INPUT:

S13
S14 534
St5
Ste S35
S17 834
51g 0537
S519

533 XCUTE 460 LDI
6 CON

1160 DADD=C
374 RCR
740 GOTGC

EJECT

ect

CAfpS

Ww

Woeed not

e605 IH TRACE MODE, PRINT
NEXT INSTRUCTION 10

B674 Gosue PRT2
HOFRT FOR THE PRINTER

:3, STATUS SET 6 UP AND VALID

2006 ROWTBLANIG
ROMTERL MUST BE IN 1ST &58¢6 BYTES ©
SELECT RAM ©

m
M

10

prota«
netiata

pet®00



* DROWSY - REFRESH
+

*

»

*

522
523

523

524
523

56
527
Sag

S28

529
530
S31

532
5332
832

534

535
53%

53¢
537

DISPLAY AMD

S40 DROWSY 1110 S9=
S41 DREYADS t GOsSue
S42 0
S432 214 ?&5=1
S44 177 GoOC
S485 14 ?2€3=1
S46 43 GOMNC
547 1 GosuB
SSo 0
S51 122 GUTUO
S52 DRSY10Q 1214 ?2&7=1
S33 $3 GORL
S534 404 SG=
95% 1 GISUB
S596 0
S57 43 GOTO
560 DRSY20 370 C=REGH"
S61 1 GOSuB
S€2 0

DRSYS

TRY TO SLEEP

1
ANNQUT

w
n
C
h

w ~DRSY2T (

on a
n
P
MDRSY 10 (

DFRSTE

DRST2G ( S63)

DREY2Q (
0
ARGOUT

SEU

o
m

L
O
A
}
~bREY2S (

3
DSFCRG

13
FEYEQARD ALREADY EESET
REFRESH AMHUHCIATORS

MSGFLG?
YES
PRGMMODE?
HD
DFILLF WITH SCROLL & HO PROMPT

ALPHRAMODE?
MD
SCROLL & HO PROMPT

GET
DISFLAY CONTENTS OF C REG

SST ¢PRGMMODE OHLY) AND EST (PRGMMODE % NORMAL MODE) ENTER

AT DRSY2S TO BYPASS BOTH MalH LCD UPDATE AND AHNUNCIATOR

UPDATE.
S541
S42
943
S44
545
S4¢€
S47
547

549
SSU
SS0
SSt1
552

LIGHT

S56
SS7
558
S599
959
560
S61
562
5672
S64
S65
96k
S56¢
S67
S568
569
SF

S63 1114 ?S9=1
S64 77 GOC
S65 460 LDI
566 121 CON
S567 DREY26 1146 C=C-1
570 1773 GONC
S571 1 GosuB
S72 0

572 DR3Y30 104 Sd=
574 f goste
S75 0
S76 1414 ?Sti=1{
S577 307 GQC

SLEEP WAKEUP LOGIC

ENTRY
600 LSWUKUP 1 CoN
601 400 CON
602 1 Gosur
603 0

ENTRY
604 WKUP10 1714 CHK KB
605 417 GOC
60¢& 460 L.DI
607 16 COH
610 1 Gosue
611 0
612 1014 ?S2=1
613 1717 GOC

614 1670 C=REGHN

DRSY30 ¢ S73)

81
Xx
DREY26 ( S567)
RSTKE

0
STOSTH

PAUSLP ¢ 627)

LSHEUP
@eoGOt

@o400
PACH §

WKURP1N

WKUFR20 ( 646)

8
ROMCRKE

WKUP10O ¢ 604)

14

EHMTRY CONDITIONS ARE THE SAME AS FOR DRSYS1.
KEYBOARD RESET YET?

YES
DELAY 25 MILLISEC
FOR DEBOUNCE

CLEAR SSTFLAG

GOSUR DIAGNOSTIC

LEAVES €S0 UP

PACH11 GOES TO MEMCHE
PARSE PKSEQR EHTERS HERE

I U0 SERVICE
NEEDLS CHIP 0,SSO0,HEX,P SELECTED

IOFLAG?
YES
GNIHG TO LIGHT SLEEP HOM
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571 615 1074 RCR Z
S72 &16 1530 ST=C
S73 617 14 27283=1
S74 EHTRY DRSTSGE
S?7S DREYS0
S76
S77 €20 1 GSUBHC 'ENLCD
S77 621 0
S78 £22 140 PCWOFF
Sv’ 622 0

S81 DREGY SU
oaz2
S582
S84
58s
S86
587 ¢€24 1 GOSUB  ANMNOUT
S87 625 0
S88 €26 1353 GOTO DRSY2S ( 5633

PAUSE LOCP

592 €27 PRUCLP 1 GOSUB PGHAON
592 630 0
592 631 460 LDI
994 632 134 COHN 92
5935 633 406 R=C X

FAUSETIMER SET EMPIRICALLY TO MATCH HPA?

CONSISTING OF 100 PSE’'S FOLLOWED BY FIX 9,
THIS TIMING WAS SURSEQUEHNTLY SCREWED UP BY
SEARCH FROM ADDRESSES C-F DOWN TO S-F.

OH A EEHCHMARK

HP-

PUT UP
STAYON?

S51

OFF EHTERS HERE WITH
DISFLAY TURNED OFF

NO

TO BYPASS
LOGIC
CHIP ©
KB HAs
ue,

THIS ENTRY USED
DEFAULT DISFLAY
ENTRY REQ: HEX,
§9 SAYS WHETHER
BEEN RESET, €§ ¢
P SEL.

OF.

TURN OM PRGH ANMUHCIGTOR

INITIALIZE PARUSETIHER

A. A=PAUSETIMER
PGi

STOP,
EXTENDING ROMCHE 'S
41C°S PSE IS Nou

1=-.2 SEC LOWGER THAN HF-€7°S., RC 10/20/79
601 €34 PAUS10 1714 CHK KE IS A KEY DOWN?
602 63S 117 GC WKUPZ0 ¢ 646 YES

602 636 460 LDI
604 €27 14 CON 12
605 €40 if GOSUB RMCKOD

605 641 0
606 642 646 A=A-1 KX HAS PAUSEEXPIRED?
607 €43 1713 GOKRC PAUSTIO ¢ 6324) HO, HOT YET
608 ¢€44 1 GOLONSG RUN YEP

608 645 2

611 €46 WKUP20 1040 C=KEYS
612 ENTRY UWKUFP21 ADC FOR ADY 10 OH €/1S.-91

613 €47 UKUF2{ 34 PT= 3
614 650 742 C=C+C PT OFF KEY? (OFF KC={1SHEX)
61S 651 1 GOLNC PARSE NO
¢15 652 2
616 653 OFFXFR 1 GOLONG OFF YES

616 654 2

DEEP SLEEP UWUAKEUP LOGIC

620 ENTRY DSRKKUP WAKE UIP FROM DEEP SLEEF
621 655 DSWKUP 1 CON 20001 GOSUE DINGHOZTIC
622 65€6 400 CON C0400 CHIP 4
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¥ ON UAKEUP FROM DEEP SLEEP, THE DISPLAY MAY BE EITHER OFF CIN THE

CASZ WHERE THE USER OR A PROGRAM TURNED THE CALCULATCR OFF 13
EXP_ICITLY> OR ON (IH THE CASE WHERE THE CALCULATOR WENT FROM *
LIGHT SLEEP TO LEEP SLEEP AUTOMATICHLLY DS.
627 657 1340 DISOFF GET THE DISPLAY TO R KHOUN
€283 STATE
629 £40 f GOSUB PACH! PHCHI1 GOES TO HMEHCHE
629 661 0
30 662 1714 CHK KB DID THE ON KEY WAKE Us UPT
631 663 77 GoC WKUPR2S ( &72) YES
32 664 460 LDI NO

632 6565 12 COM 10
634 €66 1 GOSUB ROMCHK
634 €&7 0
635 670 fut4 ?282=1 IOFLAG?
63¢ 671 1273 GOHC DRSYSC ( 620) HOFE - GO BACK TO SLEEF
€37¢ ENTRY WKUPZS
638 WKULP2S
6329 INITIALIZE STATUS BITES
640 672 1670 C=REGN 14
64y 673 if GOSUBR PACH12 CECOMPILES & RTNS WITH Rid Iii ©,
641 674 0
642 SE UPCSH-87=0), C.x= 0
642 675 574 RCR 6
644 676 1230 CST EX PUT UP SS 2
645 677 1404 Si= 0 CLEAR CATALOG FLAG
646 700 210 SS= 1 SET AUDIO ENABLE FLAG
647 701 504 Sé= 0 CLEAR ERRQR IGHORE FLAG
€4e 7Q2 1204 S7= | CLEAR QUT-0F-BRNGE FLAG
649 703 1730 CST EX
650 704 1074 RCR 2 CLEAR FLAGS 12-23
651 705 106 C=0 X
652 706 S74 RCR 6
652 707 1650 REGH=C 14
654 710 1304 S13= 0 CLEAR RUNNING FLAG
655 RELEASE aLL I/0 EIIFFERS
656 711 1570 C=REGH 13
657 712 356 BC Ex CHAIHHEAD TO EB. X
€S58 713 460 LDI
659 714 277 CON 191
660 715 416 A=C CURRENT REG ADDR TQ A.X
661 716 WKUP3ID Sd A=A+1 X
662 717 WKUP40 1446 ? ACB XK STILL BELOW CHAIWHERD?
667 720 173 GOKNC WKUP50 ¢ 737) NO - OOHE.
664 721 246 C=A X
664 722 406
665 723 1160 DADD=C
66¢c 724 70 C=DATA
667 725 1356 ? C40 UW IS THIS REG QCCUPIED?
662 726 113 GOHT WKUPS0 ¢ 737)> HO - DONE.
66° 727 1076 C=C+1 S IS IT A KEY REASSIGNMENT?
670 730 1667 GOC WKUP30 ¢ 716) YES
671 731 136 C=0 S NO. MUST BE AM 1/0 BUFFER
672 732 1250 DATA=C RELEASE IT
673 33 374 RCR 10 ROTATE SIZE TO CL1:0]
674 724 126 C=0 XS
67S ¢3S S506 A=n+C X SKIP OVER BUFFER
676 LEGAL
677 736 1613 GOTO WKUP40 ¢ 717)
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679 737 WKUPS) 460 LDI 12

680 7V40 7 CON 7 GEEP SLEEP 4

61 741 1160 DADD=C RE-ENABLE CHIP 0

£8 742 1 GOSUB ROMCHK

R82 743 0

682 744 1 GOSUR PKIGAS GOSUB 1/0 AREA PACK SUER.

682 745 0

684 RETURNS WITH CHIP 0 DISaBRLED

68s 746 116 C=0 RE-EHAELE CHIP ©

686 747 1160 DADD=C

687 750 1 GOsSUR RSTKR

627 751 0
CHECK FOR MASTER CLEAR HERE
THE PROTOCOL FOR MASTER CLEkR 1S TO PRESS AND HOLD THE

BACKGRROW KEY WHILE SIMULTAHEOUSLY HITTING THE OK KEY.

691 752 1714 CHK KE ANOTHER EKE'Y DOWN?
€9c 753 113 GOHC WKUPE&O ¢ v64) HO
692 754 460 LDI YES. SEE IF IT IS BEaAFEROW
694 55 303 CONZ 12 3 KC FOR EBKARROW
693 796 406 A=C x
69 VS? 1040 C=KEYS
697 760 74 RCR 3
69% ?61 1434 PT= 1
699 762 15852 ? ARC WPT
ran 763 773 GOMC COLDST (1042) MASTER CLEAR
701 WKUPE
702 754 1440 DISTOR TURN THE DISPLAY EACK CN
702 765 WKUPTO 1670 C=REGH 14
704 PEE 674 RCR i
r0S 767 15320 §T=C
70s 770 1614 ?250=1 FLAG 117?
ve? 77d 1 GOILLHC HFRC NO
70? 772 2
708 GOTO HFRC TO INITIALIZE
702 LOWBAT BEFORE GOING TO
710 DROMEY
vty ?73 1604 SO= 0 YES. CLEAR FLAG 11
712 774 1£30 C=S8T
713 7S 74 RCR 2
714 776 1650 REGH=C 14
715 ENTRY UWKUPEY FOR CARD RDR LOAD&CO
rie 777 WUKUPS8G 1340 DISOFF TURN OFF DISPLAY DURING BEFP
717 1000 1 GOSUEB TOQHEV:
717 1001 0
718 1002 1440 DISTOG TURN DIZPLAY BACK OH
719 1003 i GOLUOHG. RUH START RUNHIHG THE USERS PGH
719 1004 2

MEMCHK (MEMORY CHECK) - CHECK INTEGRITY OF ROM AND RAN

MEMCHK PERFORMS THREE QUICK ‘TESTS OF RAM ANC ROM IH AN

EFFORT TO DETERMINE WHETHER ANY PLUG-IN MODULES OR THE
BATTERIES HAVE BEEN KEMOVED.

1. TEST DIGITS 2:6 OF REG 13°TO SEE WHETHER THE WMaRH START
COHSTAMT (S51) IS THERE. IF NOT, COLD START.
2. READ/WRITEAREAD/FESTQRE RESQO-1 TO JULRGE WHETHER THE LAREL

CHAIN IS IHTACT., IF NOT, COLD START.
3. IF THE USER KC IS ON ROM, VERIFY THAT THE FIRST WORD OF THE
ROM CHIP IS HOH-ZER2 TO JUDGE WHETHER THE ROM HODULE 1&8 STILL
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PLUGGED IN. IF NOT, SET THEPC TO THE TOP OF PROGRAM MEMORY IH
RAM, (SEE CHERPC COMMENTS BELOW) 1

~ ~

ON EXIT, CHIP 0 IS ENABLED, SS0 IS UP, HEXMODE.
HSES A AND C,
DOESH’Y CALL ANY SUBROUTINES (MUST HOT, BECAUSE MEMCHK IS CALLED

DURING PARTIAL KEY SEQUENCES), EXITS VIA PUTPCK.

IF PC IS IN RAM, NORMALLY RETURHSZ IH 31 WORD-TIMES,
IF PC IS IH ROM, HORMALLY RETURHS IN 33 WORD-TIMES.

743 ENTRY MEMCHK
744 1005 MEMCHK 1710 RST KE THESE THREE STATES
74S 1006 1714 CHK KB MECESSARY BECAUSE OF
746 1007 1140 SETHEX FROBLEMS. WITH CPU WaKEUP
747 1010 106 C=0 ®
748 1011 1760 PFAD=C TURN OFF PERIPHERAL CHIPS
74% 1012 1160 DADD=C TURH ON CHIP ©
750 1013 460 LDI
751 1014 S51 CON @551 WARM START CCHSTANMT
752 1015S 406 A=C X
753 1016 1570 C=REGN 13
754 1017 S74 RCR 6
753 1020 1546 ? A&C XK COLD START?
755 1021 417 GOC COLDEST (1062) YES
°Sv HOW HESMODE IS ASSUMED
7S8 1022 674 RCR 11 RESO TO C.X
759 1023 1146 C=C-1 KX C.¥=REGQ-1
760 1024 1160 DADD=C
rel 1085 70 C=DATA GET C(RPEGO-1)
62 1026 416 A=C & SAVE IN A
r62 1027 1272 C=-C-1 M

WE INVERT THE RIT PATTERH IN DIGITS 12:3. CH&ARACTERISTICALLY,
WHEN A NON-EXISTENT OATA STORAGE PEGISTER IE READ, THE DATA
IS EITHER ALL OHES OR ALL ZEROES. [IHVERTING PART OF THE REGISTER
GUARANTEES THAT, IF THE REGISTER EXISTS, EITHER WHAT WE READ
ORIGINALLY OR THE FARTIALLY IHVERTED PATTERH WILL EE OIFFEREHNT

FROM ALL ZEROES AND FROM ALL OHES.

770 1030 1250 DATA=C WRITE IT BACK
771 1031 70 C=DATAH READ IT AGAIN
772 1032 1272 C=-C-1 NH IMYERT IT AGAIN
773 1033 1556 ? A#cC HON-EXISTENT REGISTER?
774 1034 267 GOC COLDST (1062) YES
77S 1035 1260 DATA=C RESTORE THE REGISTER
776
77?” 1036 106 C=0 X RE-EHRELE CHIP ©
773 1037 1160 DADD=C
779 1040 1670 C=REGH 14 PUT UP SSO
780 1041 1530 ST=C
781

CHKRPC (CHECK ROM PC) - CONFIRMS THAT, IF ROWFLAG IS SET, THE
ROM CHIP POINTED TO BY THE USER PC IS ACTUALLY FLUGGED IH.

ON ENTRY, CHIP 0 MUST BE ENABLED.
IF ROMFLAG IS CLEAR, RETURNS IN 2 WORD-TIMES AND USES HOTHING.
IF ROMFLAG IS SET, USES AL3:0]1 AND C FAHD PT AND USUALLY RETURNS
IN 8 WORD-TINES.

vo ENTRY CHERPC
791 1042 CHKRFC 314 ?S1i0={ ROMIFLAG?
792 1043 1€40 PTH NC HQ. ALL FINISHED.



793 {044 i470 C=REGH i2 GET PC
794 1045 106 C=0 X CCL3:0)=ACDR OF 1ST WORD .

?95 1045 674 RCR 11 ON CHIP 16

79 1047 1460 CXISA
797 1050 1245 ? c#0 X
798 1051 1540 RTN C
799 1052 204 S10= 0 CHIP IS HOT THERE

800 10S3 1570 C=REGN 13
80t 1054 74 RCR 3 C.X=REGO

802 1055 34 PT= 3
802 105¢ 192 C=0 PT
804 1057 412 A=C UPT

80S 1050 1 GOLONG .PUTFPCX
805 1061 2

Ww

* COLD START INITIALIZATION
+

802 1052 COLDST 1140 SETHEX
ern 1063 640 CLRABC
811 1064 530 M=C
812 1085 160 N=C
813 1066 130 G=C
814 1067 1530 ST=C
81S 107 1130 F=SBE
816 1071 560 STK=C
817 1072 560 STK=C
818 1073 560 STK=C
819 1074 560 STk=C
820 1075S 240 SEL Q
g21 1076 1234 PT= 12
822 107? 240 SEL P
823 1100 12304 S13= 0
824 1101 1504 Si2= 0
825 1102 €04 Sti= 0
82¢ 1103 304 S10= 0
827 1104 1104 S9= 0
828 110% 404 €£8= 0
829 1106 1 GOSUB MSGR
8z9 1107 0
830 11:0 0 XDEF MSGML "MEMORY LOST" MESSALE

* [8 THE LCD ENABLE IN THE NEXT LINE REALLY HECESSARY?
832 1111 1 GOSUR ENLCD
832 11i2 0
832 1113 1 GOSUB RSTEB
832 1114 0
834 {111!5 460 LDI SET UP A.X FOR ILOQCP
825 1116 1777 CON e1vve

I THINK THIS CONSTANT COULD JUST AS WELL BE 12777, WHICH MOULD
RESULT IN FASTER COLD STARTS, BUT FOR NOW I'M LEAVING WELL ENOUGH

ALONE, DRC 3/26/79*
*

*

&329 11:7 416 A=C

840 1120 116 C=0

edly 1121 1350 WRTEN CLEAR ANNUHNCIATORS

ede 1122 1240 DISOFF

842 1123 1440 DISTOG
84a 1124 1760 PFAD=C
245 1125 ILOOP 256 AC EX
84¢ 1126 1160 DADD=C
847 1127 256 AC EX
eda 1130 1260 DATA=C



84% 1134 646
g50 1132 1733

»

852 1133 460
853 1134 357
g54 1135 474
855 1136 460
ese 1137 372
857 1140 74
853 1141 460
859 1142 356
£60 1143 1550
861 1144 132
262 1145 1056
862 1146 1450
864 1147 1160
865 1150 116
86¢ 1151 234
867 1152 1420
862 1152 460
869 1154 490
870 1155 1650
871 1156 116
872 1157 1160
873 1160 1234
874 1161 220
875 1162 1420
876 11632 134
877 1164 420
878 1165 1020
879 1166 1650
880 1167 210

* ROMCHK ASSUMES SSO IS
* BACK TO REG 14

882 1170 460
884 1171 6
885 1172 1
885 1173 0
88€ 1174 460
887 1175 551
888 1176 406
889 1177 1570
890 1200 574
891 1201 246
892 1202 474
892 1203 1550
894 1204 1
894 1205 2
893

A=A-1
GONC

LDI
CONZ2
RCR
LDI
COH2
RCR

LOI
COH2
REGN=C

c=0
C=C+1

REGN=C
DROD=C
c=0
PT=
LC
LDI
CON
REGN=C
C=0
DADD=C
PT=
LC
LC
PT=
LC
LC
REGH=C
§S=

X
ILQOP

14

15

14
13

—
-

u
n

r
o

—
-
L
N

O
H
H
=
P

14
1

(1125)

15

14

IHITIALIZE REGO ( 0EF) 17

INITIALIZE SIGHADBDR (OFA

INITIALIZE CHAIHHEA&D (QEE}

PGHMPTE C( QUQEF)
PUT PERMAHENT END AT CHAIRHEWKD
LOCATION

INITIALIZE STATUS BITS

TURM OH AUDIO EHABLE
SET DIGIT GROUPING & DF FLAGS

#DIGITS_4
SET FIXFLAG
STORE STATUS SETS EXCERT S20
SET MSGFLG

UP, CLEARS 'S2 (IOFLAGY, AND STORES £50

LOI
COH
GosuB

LDI
CON

RCR
AC EX
RCR
REGH=C
GOLONG

EJECT

6
ROMCHK

COLD START

WARM START COHSTANT
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% INCAT2 - IHCREMENT PGMCTR AND VALIDATE BYTE#Z '

INPUT: C AS LEFT BY ROW DECODE (FC IN DIGITS 3:2, 2NHD BYTE 18

MAY BE IN DIGITS
A AND C

RETURNS WITH VALID BYTES IN AC3:01, PT=3,

LEAVES £¢ ALONE

DEES

902
904
905
906
907

909
910
91:
912
913
914
915
S916
917
918

920
921
922
922
924
925
926
927
928
929
331
I
932
933

335
93¢
937
938

1206 INCGT2 416
1207 1314
1210 37
1211 114
1212 1640

1213 INCGY 1470
1214 314
1215 1023
1216 1036
1217 1450
122¢ 674
1221 1460
1222 266
1223 406
1224 1740

1225 INCG2 414
1226 193
1227 £20
1230 1146
1231 1450
1232 1160
1233 co
1234 1574
1235 1434
1236 412
1237 34
1249 116
1241 1160
1242 1740

1243 INCGZ 1142
1244 1450
12435 1740

1:0).

A=C
?2813=1
GOC
?754=1
RTN NC

C=REGH

?S10=1
GONC

C=C+1

REGH=C
RCR

CRISH
AC EX

A=C
RTH

788={
GONC
Lc
C=C-1
REGN=C
DADD=C
C=DATA
RCR
PT=
A=C
PT=
C=0
DADD=C
RTN

C=C-1
REGMN=C
RTN
EJECT

PT=3.

INCG1

12

IHCG2

INCG3
6
X
12

PT
12

STATUS SET 0 UP,

(1243)

STATUS SET 0 UP.

SAVE FIRST BYTE IH ACZ:21]

RUNNING?

YES
SSTFLAG?
KEYBOARD - DO NOTHING.

GET PGHMCTR
ROMFLAG?
RAM
ROM
PUT PGMPTR BALK

PUT THE TWO BYTES TOGETHER

Is BYTE 2 BerB?
BYTE 2 IS GOOD
INCREMENT FGHCTR ACROSS A
REGISTER BOUHLARY

FUT PGHUCTR BACK
GET SECOND PYTE

RESTORE POINTER

RE-ENABLE STATUS CHIP

IMCREMENT PCHMCTR
PUT PGMCTR BACK
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#«ROW1 0 IHCLUDES FLAGS, EXEC ROM, HON-PROGRAMMABLE

#+FUHCTIONS ARHD EXECUTE INDIRECT. FLAGE ARE THE OHLY
+FUHCTIONS IN ROW10 WHICH CAM BE PPEPROCESSED. IN THE
+ROW 10 ROUTINE ERROR CHECKING IS LOMHE AND A MASK

#18 BUILT WITH & OHE IH THE POSITION OF THE FLAG

*0F INTEREST,
eo oe oe oe of die db die be Mob bz Mz of ob 2 fe ob Mt lee dle di Ne 2 db 3 be ob de Neahe de oe ob be be de of ob Sookde ob oe se ie ak be ok te 2

947 124€ ROWIO I GOSUB IHCGTZ GET BYTE 2
947 1247 0
948 125¢ 256 AC EX
949 1251 1530 S§T=C SAVE BYTE 2
9510 1252 1034 FT= 2
951 1253 130 G=C
952 EMHTRY P1ORTHN
953 1254 P1ORTN 7?€6 C=C+C KS SEP XEC ROR
954 1255 1 GOLHC XROM
954 1256 2
955 1257 1104 S9= | TEST OHMLY FLAG SET
95¢ 1260 ¢6h C=C+C KS SEP SET AND CLEARS
957 1251 103 GONC FLAGS (1271)
958 1262 1110 £9= 1 THESE 2 TEST OHLYS
95% 1263 ?66 C=C+C KS
9610 1254 93 GOHC FLAGS (1271)
961 12€S 7€6 C=C+C KS SFRRE FC?
962 1266 1540 RTH C YES
962 1267 1 GOLUONG.BIGERC XEQ/GTO IHDIRECT
962 1270 2
964 1271 FLAGS 126 C=0 XS CLEAR FRO EREROP CHECKS
9635 1272 1214 ?287=1 INDIRECT FLAG?
96¢ 1273 63 GONC COHFLG (1301) NO
967 1274 1204 €7= 0 LO INDIRECT ACCESS
968 1275 i GOsSUB ADRFCH
968 1276 0
969 1277 1 GOLONG PAEH!1O
969 1200 2
970 13061 CORFLG 2S6 AC EX MOVE BIMARY FLAG HUMBER TO A
971 13202 216 B=A SAVE NH IN B
972 1303 460 LDI LCAD DECIMAL 30
973 1304 36 CON B36
974 1305 706 A=A-C X CHECK TO SEE IF SETCLR FLAG
975 1306 77 GOC ALLOK (1313) YES THEN ALLL OPS OK
976 1307 1114 2S9=1 TEST ONLY FLAG?
977 1310 303 GONC ERRNE (1340) HQ THIS ONE SET OR CLEARS
978 1311 460 LOI SUBTRACT BALANCE QF FLALS
979 1312 32 COHW e3:2
980 1313 706 A=A-C KX IF NC NN>S5S
981 1314 243 GONC ERRRE (13240)

*

+ THE ENTRY POINT "ALLOK" WAS ADDED BY STEVE CHOU ON 02-11-31
* FOR THE FUHCTION "STOFLAG" [HN THE ADVANCED FROGRAMMING ROH
»

98¢€ ENTRY ALLOK
987 1315S ALLOK 156 AR EX NO ERRORS AT THIS POINT
988 1316 460 LDI COUHT DOWN BY 2S
989 1317 10 CON @10

990 1320 356 BC EX
991 1321 116 C=0 SET C=1 AND ADDRESS CHIP

992 1322 1160 0ADD=C



9932 {323 juSA C=C+i 30

994 1324 SHFS 1074 RCR 2 SHIFT ONE RIGHT 8 aT A TINE .
945 1325 606 A=A-B X COUNT N DOWN
996 1326 1763 GOMC SHFE (1324)
997 1327 23 GOTO  PSTOBL (1331)
992 1230 DEL 756 C=C+C SHIFT BACK BY CARRY AMOUNT
999 13231 PSTREL S46 A=A+1 X COUNT BACK CARRY
1000 1232 1263 GONE DBL C1330)
1001 1233 356 CB EX SAVE MASK
1002 1334 1670 C=REGN 14 GET STATUS SET
1003 1335 256 AC EX SAVE IN A
1004 1236 { GOLONG (BIGERC DO 256 WAY BRENCH
1004 1327 2
1005 1240 ERRHE i GOSUB ERROR e
1005 1341 0 Ne
1006 1342 0 XDEF  MSGHE "HONERISTENT" 0 Dine o

oe 8 be ob. be dK ode she fe az ol of ob ok Ne oF oh ek oe ake de ale ob of She of de ole At be be ob ak kk of ob Ne ok ok Be obs ake bok ob Ne ob ok an aR adpo

*THIS ROUTINE TAKES A STAHDARD FLOATING POINT ef GUS ee
*NUNEER, STRIPZ OFF AN ABSOLUTE INTEGER LESS THAN Gay= Ca
#1000, AND COVERTS THAT INTEGER TO BIHARY, ANE
*IF THE FLOATING POINT IHPUT IS A FRACTION ZERO Witt
*IS& RETURNED, IF LARGER THAN 999 a NOMEXISTANT
*ERROR IS GENERATED. INPUT IS IN GC, OUTPUT IS 0d
*IN C-X, CHARACTER DATA ALSO GENERATES ERROR.
* USES: A.X, C, S8, AND 1 ADDITIONAL SUBROUTIHE LEVEL
* IN: C=FLOATING POINT NUMBER
* NO PERIPHERAL ENABLED
* OUT: C.X = BINARY NUMEER
* CHIP 0 EHABLED
* MAY EXIT TO ERRAD OR ERRME
se oh Xe 39 2of ok de de oe of fe de de oz 4: oie be db ole ob Nie de 22 oe ve Ne sk ode ob: be oe ok oe ik ode ede ode be ole be abe dk de deol ob ok

1022 1343 ECDRIN 1176 C=C-1 S CHECK FOR CHARACTER
1023 1244 1176 C=C-1 §&
1024 1245 1 GOLC  ERRAD
1024 1346 3
1025 1247 406 A=C x MOVE EXPONENT
1026 1350 136 C=0 S
1027 1351 404 €8= 0 CLEAR ZERO TO 9 FLAB
1028 1352 106 C=0 x
1029 1353 1160 DADD=0
1020 1354 1526 2? A#0 XS NEGATIVE EXPOMENT?
1031 1355 1540 RTH C YES WE ARE DONE
1032 1355 1574 RCR 12 MOVE DIGIT 1 TO ©
1032 1357 £46 A=a-1  X DES EXP
1034 1260 107 GoC GOTINT (1370) DONE IF X=0
1035 1261 410 S8= { SET FLAGS FOR 10 OR LARGER
1026 1362 1374 RCR 13 ROT HHT DG IN
1037 1363 £46 a=Aa-1 X EXP=17?
1038 1264 47 GOC GOTINT ¢1370) YES
1029 1265 1274 RCR 12 SHIFT AGAIN
1040 1366 €46 A=A-1 X (=2
1041 1357 1513 GOHC  ERRHE (1340) YaLUE TOO LARGE FOR WOR

6 38: 6 oe oe ke be ok al oeok4 se ob Sk she ole HR ke oe Sie dk ok ob ste sede Xe ob sf oe of oe ok se ob est ode ok ob ke oe oe
*THE FOLLOWING RQUTINE TAKES A -BCD INTEGER IN C-X
*(3 DIGITS) AHL CONVERTS IT TO BIHARY IH C-¥
*
* IN: C.X= BCD NUMBER, CC4:31= 00
* ASSUME: HEXMOME
* OUT: C.X= BIMNARY NUMBER. HEXMODE
* LISES: AK, C, +1 SUes LEVEL (HO ST, NO FT, NO DADD:



10S1

1052

1052
1052

1054

1055

1056
1057

1058
1059

L060

1061
10€2

1370 GOTINT 1074

1321
1372
13732
1374
1375S
1376
1377
1400
1401
1402
1403

THTINT

1
0

746
4056
746
746
S06
106

1374
1006
1740

RCR
Gosue

+
+ ©

D
o
T
O
C
I
O
D

+
+

l
o

N
w

Ne
]

B
A
O
D
O
O
D
O

C
n
n

u
u
n
o
n
n

0 =
n
Z
O + o>

EJECT

2 GET FIRST DIGIT 21
IHTINT

X MULTIPLY BY 10
X
%
X
X
R
13 SHIFT IN NEXT DIGIT
X COMBINE 10S



GTAINC - GET ALPHA LABEL AND INCREMENT PROGRAM 22
COUNTER

GET AN ALPHA LGBEL FROM VARIOUS LOCATIONS DEPENDIMG
OH THE MODE OF OPERATION, AND FORMAT THE ALPHA
LABEL APPROPRIATELY
IN: €9=1 IMPLIES aN ADDRESS .IS RETURHED IN M

AL3:21= FUNCTION CODE
CHIP 0 SELECTED

OUT: MC13:03= ALPH& LABEL (RIGHT JUSTIFIED)
OR ALPHA LABEL ADDRESS

PC SET AT L&ST BYTE CF ALPHA LABEL
USES: AC13:03, BC13:03, CLT3:01, ML12:0)
USES: 1 SUBROUTIHE LEVEL
1077
1078
1079
1080 1404 GTAIHC 34 PT= 3 -
1081 1405 216 B=n COPY FC FROM A[3:2]
1082 1406 316 C=Bk TO BLZ:2] AND CL3:21]
1082 1407 1314 ?2S13=1 RUNNING?
1064 1410 107 GoOC GTARITQ (1420) YES
1083 1411 114 ?84={ SETFLAG?
108 1412 67 GOC GTAITO0 (1420) YES
1087 1413 1170 C=REGH 9 M_ALFHA STRING (K'YBRD)
1082 1414 11t4 ?289={ ~ ADDR IN M?
1022 1415 27 GOC ht (14173 YES
1090 1416 S30 M=C -
1091 1417 1740 RTH -
1092 1420 GTARITO 314 ?2S10={ ROM?
1092 1421 603 GONC GTRI40 (1501) HOPE
1054 1422 1470 C=REGH 12 Ble:3]1_FGMCTR CROMD
1095 1423 674 RCR 11 -
1096 1424 1072 C=C+1 M -
1097 1425 35€¢ BC EX Cl3:21_F.C.
1098 1426 742 C=C+C PT ALEBL?
1099 1427 337 GocC GTAT22 (1462) YES
1100 1430 316 C=B XEQ/GTQ F.C.
1101 1421 1460 CXISA STRING OPERAHD ADDR?
1102 1432 GTRIZ26 216 B=A SAVE F.C. & K.C.
1103 1433 432 A=C M Rl6:3]1_FGMCTR
1104 1434 1474 RCR 1 ALT132]_H#CHARS
1105 1435 1176 C=C-1 S$ -
1105 1436 435 A=C S -
1107 14327 116 C=0 -
1108 1440 1434 PT= 1 -
1109 1441 GTAI30 256 AC EX GET A CHAR
1110 1442 1072 C=C+1 NM -
T11*' 1443 1460 CXIER -
1112 1444 256 AC EX -
1113 1445 252 AC EX WPT -
1114 1446 1074 RCR 2 POSITION CHAR
1119 1447 676 A=A~-1 S CHARS FINISHED?
116 1450 1713 GOHC GTRISO0 (1441 > NOPE
1117 14514 23 GOTO 42 (1453) -
1118 1452 1074 RCR 2 -
1119 1453 1352 ? C#0 WPT -
1120 1454 1763 GOHC *-2 (1452) =
1121 1455S 530 M=C M_ALPHA STRING



1122
1123
1124

1123
112¢
1127
1128
1129
1130
1121
11322
1132
1134
1135
113¢
1137
1138
1139
1140
1t41
1142
1t43
1t44
1145
1145
1146
1146
1147
1148
1148
1149
1149
1150
1151
1152
11353
1154
1155
1156
1136
1157
1158
1199
1160
1161
1162
1162
1163
1164
1165
1165S
1165
1167
1168
1169

*

1456
1457
14560
1461
14€2
1463
1454
14835
1466
14€7
1470
1471
1472
1473
1474
1475
1476
1477
1500

1501
1502
1503
1504
1505
1506
1507
1510
1511
1512
1513
1514
1515
1516
15t7
1520
1521
1522
1523
1524
1525
1526
1527
1530
153t
1532
1533
1534
1539
1536
1537
1540
1541
1542
1543

o
o
-
—
X
T

b
o

[3
]

r
n

GTAI20

GTRI40

GTRISO

GTAISS

GTAleD

GTARI7O

25¢
156
34
123
316
1o72
1440
1474
106
374
156

10632
1072

352
1470
312
1450
1740

1104
742
63

W
l

O
Q
=
O
G
D
=
O
—

1474
436
116
676
117
S30

1
0

1230
£30
1230
1074
1673

1
0

530
34

1
0

156
1670
1530
1740

AC EX
AB EX
PT=

GOTO
C=8B
C=C+1

CHISA
RCR

C=0

RCR

AB EX
C=A+C

C=C+1
RCR
EC EX
C=REGH
C=B

DOHC

GEBLHG

GOTO

GSBLNG

RCR
A=C
C=0
A=A~1
Goce
M=C
GSBLNG:

CST EX
C=NM
CST EX
RCR
GOTO
GosuB

M=C
PT=
GSBLNG:

AB EX
C=REGN

ST=C
RTN

3
GTAIZU

M

w
t

S
C

-
-

W
x

WPT
12
WPT
12

PT
GTAISO

GSBLNG _GETPCA

-INCADA

GTRISS
GSBLNG.:GETPCA

NXBYTH

1
S

s
GTARITO

NXBYTA

2
GTAIE0
RTJLEBL

3
PUTPC

14

(1473)

C1511)

(1532)

(1520)

AL3:0]_F.C. & K.C,

BIZ: 0]_FGMCTR
POSITION PGMCTR

PLACE PGMCTR

ALEL?
HGF E
INCREMENT

RL 13]_#CHARS

CHARS FIWISHED?
YES

SHIFT CHAR IH

RIGHT JUSTIFY

SAYE ALPHA STRING IN HM

PLACE -PGMCTR

AL3:01_F.C. & K.C.
RESTORE £50

de Sc abe be ae she be she ake be ae 3 oe he ae a 3 a 3 of 3oR she de 3 of fe fe oe be de se ok sk oe Ske ke Sede ob Ae dk le ok Skt oe ke kK ok ok

* VIEW ROUTIHE
fe of oft die oe oft de be fe ale be ke sie ote Nb die be obs he fe Se oe sic Se fe die le de ie fe Se dhe ob Sk 4: de oe die ode de de dhe if Ne ob de ole dle ie ok
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i175 1544 XAVIEW 1545 CON @1545 54

1176 1545 674 CON R674 GOSLUB PRT

1477 1546 1214 ?57=1 ALPHAMODE?

1178 1547 33 GONC aYui 0 (1552) RO
1179 1550 1314 ?S13=1 RUNNING?

1180 1551 1640 RTH NC NO - KEYBOARD, ALPHRHWCEE

1181 DEFRULTDISPLAY IS THE SkME
1182 aS NVIEW = DOH'T SET MSLFLG

1182 AvW1 0
1184 1552 404 S8= 0 SCROLL & HNO PROMPT
1185 1553 1110 £9= 1 KEYBOARD ALREADY BEEN RESET

1186 1534 1 GOSUB ARGOUT

1186 1555 0
1187 15356 63 GOTO XVIEUWA (1564)

1189 1537 XVIEW 1555 CON @t555 GOSUB PRT1D

1190 1560 674 CON @é74

1191 1561 316 C=B

1192 ENTRY PR{ORT FOR THE PRINTER

1193 PR1 ORT NOTE THE REG TO BE

VIEWED IS EXPECTED IN C WHEN THE PRT10 LOGIC RETURNS HERE
(IT WAS IN B WHEN WE WENT OFF TO PRT10)
1196 1562 1 GOsSue DSPCRG
1196 1563 0
1197 1564 KVIEWA 1 GOSUB STHMSGF SET MESSAGE FLAG
1197 1565 0
1198 1566 1614 ?2S0=1 DOES A PRINTER EXIST?
1199 1567 S7 GOC XKYwio (1574) YES
1200 1570 474 RCR 8 NO. CK PRIHTER EHABLE FLG
1201 1591 1530 ST=C
12062 1572 1014 ?82=1 DID THE USER SET IT?
1203 1573 S47 GOC STOPS (1€47> YES - STOP
1204 AKYU10
1205 1574 MSGDLY 1 GOSUB BLINK
1205 1575 0
1206 1576 STHSGF 106 C=0 x
GOSUB LDSSTO MIGHT BE USED HERE IN PLACE OF THE 4 INST SEO
C=0 ¥X, DADD=C, C=REGN 14, ST=C. AN ANALYSIS OF WHI CaLLY
STMSGF AND MGGDLY MUST BE DONE ‘TO SEE IF THEY CAN AFFORD
ANOTHER SUBRNUTINE LEYEL
121t 1577 1160 DADD=C
1212 1600 1670 C=REGN 14
1213 1601 1530 ST=C
1214 1602 210 SS= 1 SET MSGFLAG
1215 1603 323 GOTO RSTHS2 (1623S)
1216
1217
1218

RESTSEQ@ ~- RESET STATUS BITS AT END OF KEY SEQUENCE
CLEARS MSGFLG, DATAENTRY, PKSEQ, CATALOGFLAG, SHIFTSET, PSEFLAG

ALSO CLEARS RUNNING FLAG (S13)
CHIP 0 MUST EE EHAEBLED OW ERTRY
ON EXIT, SS0:IS UP AND C CORTAINS A COPY OF THE STATUS REGISTER

UEES ONLY THE C REGISTER AHD.S0-%57

1227 EHTRY RSTSEQ
1228 ENTRY RSTSQ
1229 1694 RSTSEQ 1204 S13= 0 CLEAR RUMNNIHG
1230 1605 RETSA 1670 C=REGM 14



1231 1606 1074 RCR 2
1232 1607 1530 ST=C LOAD SS 1
1222 1610 1404 Si= 0 CLEAR PKSEQ
1234 1611 1£€30 C=ST
1235 1612 1574 RCR 12
123¢ 1613 1530 ST=C LCAD SSO
1237 1614 1404 Si1= 0 CLEAR PAUSIHNG
1233 1615 S3 GOTO RSTREC (1622)

THESE COMMENTS ACCURATE RSW 6-13-804
*

*

#% RSTMSC - RESET MISCELLAHEOUS- STATUS BITS
* RESETS CATALOGFLAG, SHIFT, DATAENTRY, AND MSGFLAG
* OM ENTRY, REG 14 IN C EXCEPT SSN IN ST, & CHIP 0 ENABLED.
* ON EXIT. STATUS SETS HAVE BEEN STORER BACK TO CHIP 0, CHIP 0 IS ENaBLED,
* €S 0 IS UP (AND C HAS A COPY OF THE STRTUS SETS),
*

* RSTMS1 - SAME AS RSTMSC EXCEPT SETS UP C AND ST ON ENTRY
* DATOFF = EXACTLY THE SAME AS-RSTMSI
* RSTMSO0 - SAME AS RETMS1, EXCEPT CALLS ENCPOO FIRST, THEREBY
* USING AN ADDITIONAL SUBROUTINE LEVEL
*
* USES: C, 80-87, (NO PT, +0 SUB LLEVELSILEXCEPT RSTHMSQ1)
*

1255 ENTRY RSTNEO
1256 ENTRY DATOFF
1257 ENTRY RSESTHEST
125¢ ENTRY RSTRASC
{259 1616 RETHMSO 1 GOSUB EHNCFoQ
1259 1617 0
1260 DATOFF
1261 1620 RSTHEYL 1670 C=REGH .14
1262 1621 1530 ST=C
1262 1622 RETHSC S74 RCR 6
1264 1623 1730 CST EX PUT UP SS 3
1265 1€24 1404 Si= 0 CLEAR CATALQGFLAG
1266 1625 1730 CST EX
1267 1€26 374 RCR 10
1268 1627 1730 CST EX PUT UP SS 1
1269 1630 1604 SO= 0 CLEAR SHIFT
1270 1631 1004 S2= 0 CLEAR DATAENTRY
1271 1632 1730 CST EX
1272 1633 1574 RCR 12
1273 1634 204 £5= 0 CLEAR MSGFLAG
1274 1632S RSTMS2 1£30 C=ST
1275 1€36 1£50 REGN=C 14
1276 1637 1740 RTH
1277
1278
1279
1280
1281
1282 ENTRY XPRHMPT

*
* PROMPT - THIS FUNCTION COMBINES AVIEW AND R/S
wh

1286 1640 XPRMPT 1605 CON @1505 GOSUB PRT?
1287 1641 674 COHN Ge74
1288 1642 1 GOSUB RSTHSO CLEAR MSGFLG {IN CASE WE RE

1288 1643 0

2d



*

1289
1290
1291
1292
12923
1294
1295
129¢
1297
1293
1299
1300
1301
1302
1302
1304
1305
1306
1307
13067
1308
1309
12310
1311

1315S
1316
1317
1318
1319
1320
1321
1322
1323
1324
1324
1325
1326
1326
1327
1327
1323
1328
1329
1329
1330
1331
1332
1332
1332
1334
1334
1335
133¢
1337
1338
1339
1340

1644
1€45
1€46

1647
1650

1651
1652
1653

1654
1655

1656
1657
1660
1661
1662
1663
1654
1665S
1666
1667
1670
1671
1672
1673
1674
1675
1676
1677
i700
1701
1702
1703
1704
170S
1706
1707
1710
1711
1712
1713
17214
1715
1716

404
1214
673

1670
1530

1404

1304
1740

£60
1032
1460
1246
433

120
674
256

256

O
O
=
O
=
=
0
—

674

1670
1530
210
1€30
S74
1530

Sg=
?287=1
GONC

EHTRY
C=REGN
ST=C
EHTRY

Si=
Gosue

ENTRY

S13=
RTN

C=STK
C=C+A
CXISH
? C#0
GONC
PT=
LC
RCR
AC EX
GOSUB

AC EX
Gosus

Gosus

Gcosus

Gosue

COHN
COH
gosue

2S4=1
GOLNC

C=REGHN
ST=C
§S=
C=ST
RCR
ST=C

0

PATZHR (1735

STOPS
14

sTOPSE

0
STOSTO

PSESTP

0

M

X
QUTERT
3
!
11

CLLCDE

PROHF2

LEFTJ

ENCPOO

BLINK

@1S3S
@e74
RSTRHN

CNTLOP

14

1

6

IH ALPHAMODE) % LEAVE
SS0 UP as
SET UP FOR ARGOUT
ALPHAMODE?
HO,

ERROR CALLS STOPS
RETRIEVE SE 0

STOP SUBROUTINE
STOP A RUNNIHG CR PAUSIHG
USER PROGRAM
ON ENTRY, §S 0 UP
USES 1 SUBROOUTIHME LEVEL
AND C., LEAVES CHIP 0
SELECTED.
CLEAR PAUSEFLAG

ENTER FROM PRUSE FCH
CLEAR RUNNING FLRG

GET RIGHT DEF

GET LOW 10 BITS
IF ZERO DONE CAT

BUILD ADR IN KOM 4
MOVE TO MANTISSH
SAVE IN A
ENABLE AND CLE&R LCD

LEFT JUSTIFY STRING

TURN OFF LCD

SEHD DISPLAY TO PRIHTER
GosuB PRT12

SINGLE STEP?
IF RUNHING CAT CONTIHUE

SET STATUS FOR RTN TO KED
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1344 1717 410 Si= i
1342 1720 KBD 1630 C=S8T
1342 1721 474 RCR 8
1344 1722 1650 REGH=C 14
1345 1723 1 GOLONG -NFRKB
1345 1724 2
134€ 1725 QUTCAT 1670 C=REGH 14
1347 1726 1530 ST=C
1342 1727 204 SS= 0
1342 1730 1£€30 C=ST
1350 1731 S74 RCR 6
1351 1732 1530 ST=C
1352 1733 1404 Si= 0
1353 1734 1643 GOTO KeD (1720)

PATCH8 - POST-RELEASE FIX TO AVDRID PUTTING
AND SETTING MSGFLAG WHEH PROMPT IS EXECUTED IH RLFHAMODZ.

27

CATALOG FIHISH

THe ALPHAREG TO THE LCD
THIS 1%

DESIRABLE BECAUSE THE ALPHARES [1S THE DEFAULTDISPLAY IN ALPHAMODE.

1359 1735 PATCHES 1 GOSUB ARGOUT
1359 17236 0
1360 1737 ! GOSUB STHESF
1360 1740 0
1361 1741 1063 GOTO PRRTH (1647)

PATCH4 - THIS POST-RELEARSE PATCH SPEEDS UP
RUN PORTION OF R/S

PUT ALPHAREG TO LCD

SET MEGFLG

THE EXECUTION OF THE

136¢ ENTRY PACH4
1367 1742 PACH4 460 LDI SET UP 100MS WAIT
1362 1743 247 CON 167
1359 1744 PTCH4A 1710 RST KB IS THE KEY STILL DOWN?
1370 1745 1714 CHK Ke
1371 1746 1 GOLHC XRSd43 NO, GO RUN!
1371 1747 2
1372 1750 1146 C=C-1 X TIME OUT OVER?
1373 1751 1233 GONC PTCH4A (1744) HO, KEEP CHECKIMG THE KEY
1374 1752 1 GOLONG .LINNUH DISPLAY THE STARTING STEP
1374 1753 2

PACH10 - POST RELEASE PATCH TO FIX A BUG IN "SF IHD NN"

1378 ENTRY PAEHI1O
1379 1754 PACHIQ 1 GOsSUB BCDBIN
1379 1755S 0
1380 1756 1266 ? C#0 XS ADLR>255?
1381 1757 1 GoLcC ERRNE YES
1381 1750 3
1382 1761 1034 PT= 2 RESTORE {1ST BYTE
1382 1762 230 C=G OF FC TO C3:2
1384 1763 1 GOLONG P1ORTN
1384 1764 2

PACH11 - POST-PELEASE FIX TO DISPLAY DRIVER SYNCHRONIZATICN
FROBLEM, 3/26/79, THE TWO DISPLAY DRIVER CHIPS RE-SYNCHRONIZE
ERCH TIME THE CPU COMES WIDE AWAKE, NO MATTER WHETHER FROM LIGHT
SLEEP OR DEEP SLEEP.

AND ZEROES,

EACH TIME THE C REGISTER CQOHTAINS ROTH

THE D1SPLAY DRIVERS ORT THEMSELVES GUT,
CONTINUES UNTIL A DISPLAY READ INSTRUCTION IS EXECUTED.
IF THE DATA LIHE FLOATS WHILE THE DPIZPLAY DRIVERS

NHES

THIS PRCELES:
HOWEVER,

ARE TRYING TO
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xX

¥
F
X
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SORT THEMSELVES OUT, AND IF "THE LEVEL ON THE DATA LINE DRIFTZ,
THE DISFLAY DRIVERS MAY GET CONFUSED AND TANK THE SYSTEM. 28
THIS PATCH EHSURES THAT THE DISPLAY DRIVERS GET SYHCHRONIZED AND
THEN DISABLE THE SYHCHROHNIZATIOH LOGIC BEFORE ANY MICROCODE
FLOATS THE DATA LINE (AS BY READING FROM A NON-EXISTENT DATA
STORAGE CHIP IN CHKADR OR FNDEND).

1400 ENTRY PACH1{
1401 1765 PACH!1 460 LDI
1402 1766 1375 COH2 47 13
1402 1767 1160 DADL=C ENABLE NON-EXISTEHT DATA CHIP 2FD
140% 1770 1260 PFAD=C ENABLE DISPLAY
1405 1271 270 FLLDC NON-DESTRUCTIVE READ
140€ 1772 1 GOLONG.MEMCHK
1406 17273 2

PACH12 - POST RELEASE FIX TO DECOMPILE ON WAKEUP WHEN MACHINE GOES
TO SLEEP IN PROGRAM MODE. DRC 10/20/79

1411 ENTRY PACH12
1412 17724 PACH12 106 C=0 x
1413 1775 1650 REGN=C 14
1414 1776 f GOLOHNG .DECMPL
1414 1777 2
1415 FILLTOEND
1416 END

ERRORS 0



SYMBOL

ADRFCH
ADRGEE

ALLOK
ALPDEF

AVUW!L 0

BCOBIN
EIGERC

CHKRPC
CLCTMG
COoLDST

CONFLG

DATOFF

DBL
DROPST

DROWSY

DRSY 0S
DRSY10

DRS7Y20
DRSY23
DRSY26

DRSY30
DRSYSD

DREYSH

DRIWEYL
DSWKUP

ENDZ

ENDZ
ERRIGH

ERRNE

ERROF
FCHRTH

FILLXCL

FILLY
FLAGS
GBYTRUO

GBYTR1
GBYTR2
GBYTR3

GBYTR4
GBYTRS
GOTINT
GTAIlO

GT1alzo

GTAIZ22

GTAlz26
GTAI3O
GTAI40

GTAISU

GTAISS

GTAI6U

GTAI70
GTAINC
IGNKEY

ILCOP
INCGH

INCG2

TABLE

4

11d

1315
{E56

1552

1343
117

1042

1711

1062
1301

1620
13230

344
S49
S541

552

SK)
S632

5&7

$73
621
£24

472
655
1666

1676

273
1340

242
40

352

256
1271
S524
S21

S13
Sto
Sus
1370
1421
14723
1452
1432
1441
1501
1511
1513
15219
1532
1404
432
1125
1212
1225

343
1367
274

326
272
1264
Soo
S01
S02
S03
S04

1364
1412
1461
1427

1450
1421
1503
1510
1531
1521

425
1132
1210
1215

Sé6

1021

S57

325
1314

320

1261

1360
1410

1310

261

S44

a9



THNCGTR2
INTINT
I0SERY
KeD
LOWERY
LSWKUP
MATH
MEMCHK
MSGDLY
HEXROM
NFRC
NFRENT
NFRFST
NFRKB
HFRKBT
NFRHC
NFRHNIO
NFRPR
NFRPU
NFRSIG
HFR®
NFRRY
MOPRT
NXBEHWD
NRROM1
HXTBT
OFF¥FR
OVYRETK
P1 ORTH
FBRTN
PACH0
PACH 1
PACH12
PACH4
PATCHS
PAUSTO
PALSLP
PCTOC
PR1ORT
PSESTP
PSTDBL
PTZH4A
QUTCAT
REGADR
ROWYO
ROW?

ROWTBL
RETOS
RSTO
RSTKR
RSTMSO
RSTHMS1H
RETHME2
RSTMSC
RSTSER
RSTSQ
RUNING
RUHNK
CHF8

1243
1206
1373
404
1720
400
600
213
1005
1574
465
241
304
367
307
306
245
405
356
360
302
314
332
523
527
526
456
653

1254
1647
1754
1765
17724
1742
1735
634
627
327
1562
1654
1331
1744
1725
105

1246
127
140
233

231)
1616
1620
1635
1622
1604
1605
410
435
1324

401
1734
372

20S

2

31t

403

312

530
523
471
446

45

1741

1€46
642
S77?

1327
17571
1662
101

240
232

1603
1615

411
1326

370

305 30t

520 StS

21 17

S12 S07 464

30



STHSGF
STOPS
STOPSE
STNSTO
TELGBR
TOHETC
TOHSTF
WKUP10
WKUP20
WKUP21
WKUP2S
WKUP30
WKUP40
WKUPSY)
WKUP6& 0
WKUP7 OQ
WKUPEO
X<{>ROW
XAVIEY
Xeab
XCUuTB!1
XEUTE
XCUTEB
XPRMPT
¥ROWO
XROW1
XROW10
AROU1!
AROW12
XROW13
KROWT4
XROW2
XROW3
XROW4
XROWS
XROWe
XROWS
XVIEW
XVIEWA
XYWto
YeaD

157¢
1647
1651
473
S500
161
124
604
646
647
672
716
ra Kd
°37
754
765
ee

1544
262
221
23

224
1640

S57
164
61
£3
65
6?
71
’3
73

206
201
201
102

1557
1564
1574
264

1573

113

613
635

6672
730
736
726
7S3

1St

155£
1567
2573

720

176 150 14
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ENTRY TABLE

ADRFCH

ALLOK
ALPDEF
BCDRBIN

BIGERC

CHKRPC

CLCTHG

coLDST

CATOFF

DROPST
DROWSY

DRSYNS
DRSY25

DRSYS0

DRSYSH
DSUKUP
ENDZ

ENDZ
ERRIGH

ERRHE

ERROF

FILLXL

GOTINT

GTAI40

GTAINC
INCGT2

INTIHT

LSWKUP
MEMCHK

MSGDLY

HFRC

NFRERT

HFRFST
NFPKB
NFRKB 1

HFRNC
NFRHIO
NFRPR
NFRPU
NFRSIG

NFR¥
HFRRY
NOPRT
P{ ORTH

PACH1 0
PACH t
PACH12

PACH4

PR1 ORT
PSESTP

QUTCAT
ROW! O

RSTO0S

RSTKB
RSTMSO

RSTHS

4

1315
1656

1343
117

1042
1711
1052
1620
344

S40
541
963
620

624
65S

16656

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
1765S
1774

1742
1562
1654

1725
1246
233
230
1616
1620

. ¢



RSTHSE
RSTSEQ
RETSA

RUNING
RUKNNK
STHMSGF

STOFS

STOPSE
STOETYH

TOHSTF
MKUP1 0
WKLP21

WKUP2S
WKUP?0
UKUPS0

X<OROW
XaviEeW

XCcuTBT

“CUTE
XCUTEB
XPRMPT

AROW1
XYIEUW

1622
1604
1605
410
435
1576
1647
1651
473
124
604
647
672
765
ee

1544
221
S33
229
1640
164

15957
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EXTERNAL REFERENCES

ADRFCH
HDRFCH
ANNOUT
ANHOUT

ARGOUT

ARGOUT

eChBIN
ecbPlIN

BIGBRC
BIGERC
BLINK

BL INK
CHK#3

CHK#S

CHK%S2
CHK#S2
CHKADR

CHKADR
CLLCDE
CLLCDE
CHTLQP
CNTLOP
DECHPL

CECMPL

OCERUN

DERUN

DFRET2

ODFRSTS
DSPCRG

DSPCRG

DSWKUP
DSWKUP

EHCPQ9
ENCPQD

EMLCD
ENLCD
ERRAD
ERRAD
ERRDE

ERRDE
ERRNE
ERRNE
ERRQCR
ERROR
GETPCA
GETPCA
GTAINC

GTAINC
INCAD#A

IHCADA

INCLT2
INCGT2
INTINT
INTIHT
IORUMN

I0RUN

114
115
37¢
377
S55
SS&
42
43

1267
1270
1574
1575
211
212
214
215
35
-

1667
1670
1707
1710
1776
17277
170
171
547
S348
S61
562

1616
1617

404
405

127
130

S41
S42
1554

1555
131
Ie

133¢
1337
1700
1701

1676
1677
1111
1112

1340
1241
1511
1512

w
r

1275
1275
624
625

1735S
173
1754
1785

1248
1247



LEFT
LEFTJ
LINNUM

LIHNUM
LESWKUP
LSWKUP

MEMCHK

MEMCHK

MSGA

MSGA

MSGML
MSGHE
MSGOF

NFRC
NFRC

NFRKB
HFPKE
NXBYTA
NXEYTA
OFF
OFF

QVFE1D
QVFL10

P10RTH

P1ORTH
PACH10
PACH10

PACH!
PACH {

PACH12

PACH12
PARSE
PARSE
PGMAON
PGMAON
PKIOAS
PKIORE

PROMF2
PROMF2

PUTPC
PUTPC
PUTPCK

PUTPCX

RMCK 0S
PRMCKOS

ROMCHK
ROMCHK
RQWO

RONDO
ROW! O
ROWS O
ROW §

RQU1 1
ROW 2

ROW12
RSTANN
RSTANN

RSTKE
RSTKE
RETHSO

i674
1675S
1752
1753

1772
1773
1105
1107
1110
1342
244
71
72
421
432
1513
1514
421
422
245
246
1763
1764
1277
1300
€02
603
673
674
65t
652
627

1723
1724
1323
1524
£33
€54
232 262 Sid
2353 262 215

660
661

666 742 1172
€5v 743 1173

S571 750 1113
5v2 vst 1114
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RSTHSO {1642
RSTSEQ 427
RSTSE® 430
RTJLBL 1532
RTJLBL 1533
RUN 644 1003
RUN 645 1004
STMSGF 1564 1737
STMSGF 1156S 1740
STOSTN 374 57 1652
STNESTO 375 875 1653
TEXT 157
TEXT 1¢0
TONE?X 1000
TONE?S 1001

TONSTF 161
TONETF 162
WKUP70 1204
WKUP7C 12805
XCUTB1 122
XCUTRI 123
KGTO 67
XGTO 70
XROM 1255
XROM 1258
HRE4S 1746
XRE4S 1747

XXEQ 71
XXEQ 72

End of VASM aszembly

VASM ROM ASSEMBLY REY. 6/814

OPTIONS: L € S

* HP41C M&INFRAME MICROCODE ADDRESSES @2000-3777
3 FILE cHiR
4 ENTRY LDESTO
S EHTRY OFSHFT
6 EHTRY AHKOUT
l ENTRY ANH+14d
8 ENTRY RST&HN
9 ENTRY AFORMT

10 EHTRY BLANK
11 ENTRY CHKFUL
12 EHTRY CHRLCOD
13 ENTRY CPLGMHD

14 ENTRY DERGH
15 EHTRY DERWNOO
16 ENTRY DFILLF

17 ENTRY DFG&D
18 EMTRY DF130
19 EHTRY DF1£0

20 ENTRY DF200
21 EHTRY OFKBCK
22 EHTRY DFRSTS8
23 ENTRY DFRETY9
24 ENTRY  GEHMUN
25 ENTRY HMEMLFT



*

44 0 213
45 1 243
4¢ 2 253
47 3 333
48 4 263
49 S 253
S50 6 243
St 7 233
S52 10 £23
53 1 373
S54 12 €43
SS 13 363
S6 14 403
5S? 15 453
S58 f6 443
59 17 1
S59 20 2
60 21 ROWO 460
61 22 317
62 23 RONOIO 646
63
64 24 143
6S 25 ROWI1 1
65 26 2
66 27 ROW2 460
67 30 220
68 31 73
69 32 ROW4-8 i
69 KX 0
70 34 1
70 35 2
71 35 ROW3 460
72 37 221
73 40 DF120 2
74 41 206
’S 42. 406
’6 43 1
’6 44 0
7? 45 146

219
25)
as»
362
32>
329
32)
32)
32)
So)
v6)
St)
S54)
62)
62)N
I
N
N
A
N
N
A
N
A
A
N
A
N
A
A
A
N
A
A
N
N
A

¢ 40)

~
~ 40>

PROMPT STRING IN C,F
OPERAND MINUS OHNE

THIS IS A DIGIT ENTRY ROW

PROMPT STRING IH 9,0

PROMPT STRINE IN 9,1
Acty _ 0
SAVE THE OPERAND IN E

OUTPUT PROMPT STRIHG

A.X _ OPERAND

* MEXT INSTRUCTION (S0=0> MAY NOT BE NECESSARY.

’9 46 1604
80 47 743

EHTRY PRUOMF
ENTRY PROMF2
ENTRY PRUOMFC
ENTRY ROMHED
ENTRY ROMHOS
ENTRY PRUOMHRSED
EHTRY RLO141
ENTRY ROW120
ENTRY ROWS33
ENTRY ROW240
ENTRY RMWOTLD
ENTRY TXRUIO
ENTRY TRTROUW
ENTRY THXTSTR
ENTRY XMSGPR

GOTO ROWO
GOTO ROW
GOTO ROW2
GOTO ROW2
GOTO ROA =-2
GOTO ROWS -&
GOTO ROW4-8
GOTO ROW4-2
GaToY ROW4-3
GOTO ROWOS
GOTO ROW 0
GOTO ROW 1
GoTo ROW 2
GOTO RO1214
GaTO RO1314
GOLONG TXTrROUW

LDI
CONZ 12
A=R-1 KX
LEGAL
GOTO DF120
GOLONG .DEROW

LbI
CON2 9
GOTO DF120
GOSUB PROMFC

GOLOHS. DF1S0

LOI
CON2 9
A=0 PT
B=A X
R=C x
GO5UBR PROMFC

AB EX X

Sn= I)
GOTQ ROWS ¢ 143)

SAY TWO DIGITS OPERAND

37



*
%

%
%

LEE
BE

BE
BE

J
81 Su ROWos
ez S1 ROUTH

83 S52
84 93
8S S54 ROW12
&8¢ SS
87 56
ee S7
89 60
89 61
90 62 R0O1314
91 63
92 64
92 65
93 66
93 67
94 70
94 71
95 72
96 3
97 ’4
98 75
99 76 ROWIO
100 7
10t 100
102 101
102 102
103 103
104 104
105 10S
106 106
107 107
107 110
fee 111d
102 fti2
109 113
110 114
11+ 145
112 116
113 117
114 120
11S 121
116 122
117 123
117 124
118 125

NUMERICAL QPERAND
ROW 9

123 126 ROWS
124 127
125 130
126 131
127 132

HUMERICAL OFERAHND

BL3:01 HAS ADDR
IF S0=1 MEANS 1
IF S0=0 MEANS

563
460
220
1503
460
216
1406

a
n re a

1£oN (
|

O
2
0

=
D
0
=
-
=
-
N
L
E
N
-
—

1730
1204
1230
433
460

1406

1610
460
224

140¢c
a3

POINT
DIGIT CPERANHD

2 DIGITS CPERAKRD

GOTO
LDI

CONZ2

GOTO
LOI

CON2

? A<C
GONC

GOLONG

PT=
A=0
GOSUP

Gosue

Gosue

CST EX
er=

CST EX

GOTO
LOI
CONZ

? AC
GOLC

LOI
CON2
? A<C
coc
Gosue

CST EX
Gosue

?87°=1
GONC
LDI
COH2
GOTO
Lol
COH2
GOSUsB

GOTO

S0=
LDI
COH2
? A<C
GONC

ROWO1 0

12
R
ROWS 0
ROUT 20

0
PT
PRONFC

NBYTAO

NXTBYT

0

ROW9Z0

10
~
KECROH

10
X
ROWS31 0
NBYTAR

EHLCD -

*+4

14
*4+3

LE
PROMF1

ROMIZ3

*+2

33( 126)

0 PROMPT STRING IN 12,0

¢ 23)

14

IS IF LBLHN ?0FP X<{>HHN?

¢ 133) YES

SKIP ONE BYTE(THPEE BYTE FU

¢ 140)

XECROM FC

XECROM FC 7?

0 TEST FQT
IS IT &
YES

IS IT A
ND
GET CPERAND

XEQ/GTO IND ?

IS IT A
NO

XEQ ?

LOAD XEQ FC

n
S

u LO&D GTO FC

~
TEST FOR 1 OR 2

I DIGIT OPERRKRND ?

¢ 134) YES

12 DIGIT OPERAHND

TO OHE BYTE EEFORE QPERAMND



ee

134
135
135
13¢€¢
136
137
138
138
139
140
141
142
142
144
145
146
147
147
148
149
159
151
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
167

133
134
135
136
137
i140
141
142
142
144
14S
146
147
150
151
152
153
154
155
156
157
160
161
162
163
164
165
166
167
170
171
172
tv
174
175
176
177

200
201

ROWS10 1604

ROY930 40

ROW931 246

ROUI33 1204

ROW93S 1730

ROWI36 26

1406

1614

S?6

* DFILLF EXIT POINT
we

171
172
172
173
123
174
12S
176
12?
178
179
180
181
182
183
184

202
203
204
205
206

207
210
211
212
213
214
215
216
217
220

DF1S50 1414
1
0

DFté0 1
2

ROW940 460
160

1406
307
1546
213
460
164

1546
323

€0= 0
GosuB PROHFC

GOsSUB NBYTAU

A=C X
GOSUB ENLCD

AC EX X
CST EX
7e7=1
GONC ROWI3S ¢ 164)
§7= 0
CST EX
€0= 0
BC EX X
GOSUB MESSL

CON S
COH 14
CON @1004
GOSUB BLANK

AB EX X
GoTo ROWIZe ¢ 166)
CST EX
A=C X
A=0 XS
LDI
CON 102
? AKC X
GONC ROW940 ¢ 207)
A=0 s
A=A+1 §
?s0=1
GocC *+2 ¢ 200)
A=A+1 §
LEGAL
GosuB GEHHUH

?281=1
GSUBNC .LEFTJ

GOLONG .LDSSTO

LD1I
CON 112
? AKC KX
GocC CAPARC ( 242)
? A#C X
GONC RT ¢ 235)
LDI
CON 116
? AC KX
GONC RL ( 292)

39
PROMPT THE FUMCTION FIRST

LORD UPERAHD

SAVE OPERAND IH A TEMP,
ENNBLE LCD CHIP

LOAD OPERAND BACK TO C,H
MOYE OPERAND TQ STATUS EITS
IMDIRECT 2
HO

TWO DIGITS OFERAND

I
N

O
OUTPUT A BLARK

A.C1:0> _ OPERRND

HUMERICAL OFERAHWD ?
NO

1 DIGIT NUMERICAL OPERMND 7?
YES

OUTPUT OPERAHND

DISPLAY FULL ?
NO, LEFT JUSTIFY

ENABLE CHIP 0

& PUT UP SSO

CAPITAL A,B,C,D,E ?
YES
IS IT AT'S ?
YES

IS IT A LSTX ?
YES



*
%

¥
XX

%
¥

*

ig
18¢
187
188
189
190
191
192
182
194
195
196
is?

199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
2195
216

ROW 1
AL2:0]1 HAS
DIGIT ENTRY STRING,

223
224
225
226
227
228

DIGIT

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

235
236
237

240
241
242
243
244
245
246
247
250

251
252
253
254

- INCLUDING DIGIT ENTRY
THE FUNCTION CODE.

IF ITS A DIGIT ENTRY FC.

ENTRY START

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

ROWS45

RT

ROWSSO

ROMIED

CAPABC

SHLABC

RL

DEROW

1066

1673
460
150

1633

460
39

1406
13
473

HERE

460
32

1406
317
1546
147

1670
1230
Sto
S34
242
742
27

5 7 ALL
GONC

LDI

CON
C=A-C

RCR

LDI

CoH
> C=C-1
GOC
C=C~1
LEGAL
GOTO

Lb1I
CON

5 C=A=-C
LEGAL
SLSaeC
COTO
LDI

CON
GOTO

LOI

CON
C=n-C
C=C+1

LEGAL
GOTO
LDI

CON
GOTO

LDI
COM2

? ALC

GONC
GOTO

LDI
CON2
? AC
GOC
2? AKC
GOC
FRSABC
CST EX
Sé=
PT=
AC EX
C=C+C
coc

X

sSMLaBC

113
X
1

26
S
ROWSG0
x

ROWI45

92
X

DF130

101
ROWSSO

122
x
XS

ROW9E0

104
ROWSS0

AND AGTO,

¢ 245)

( 240)

( 231)

( 240)

¢ 237

i$ IT SHALL A,B,C,D,E 7
YES
IT IS A X,Y ER Z 40
BUT IN THE REVERSE ORDER

C.S _ OFFSET

LORD RAR Z2°S

(OMSsarpet

AXEQ
BL3:01 POINTING 1ST BYTE OF

1
X
RWHITQ

DERW?O

1
bg

DERRSQ

8

DERWIO

1

6
PT
PT
DERWAS

10

¢ 316)

¢ 303)

¢ 300)

IS IT A DIGIT EHTRY FC 7?
NO, EITHER AGTO OR AKER

IS IT A DIGIT ?
YES
IS IT A D.P.?
NOD

SET D.P.
CHECK. FOR EURGPEAHN NOTATIAH



*
F
X
E
X
F
X

¥

245 277 feito s7= i SET COMMA

24¢ 3200 DERWOS 1730 CST EX q1

247 301 1250 SLSABC

248 202 213 GOTO DERWSO ( 2237

249 303 DERMIQ 1045 C=0+1 XK

251) 304 1546 7? A#C X IS IT A EER 7?

251 305 67 GOC DERWZ2O ¢ 3137 NO

252 306 1 GOSUB BLANK

252 307 0
252 31¢ 460 LDI
254 311 S CON eas "Eg"

255 312 73 GOTO DERWSS ¢ 321)

256 313 DERW20 460 LDI IT GOT BE A CHS

257 314 55 CCH ess

258 315 43 GOTO DERWSS ( 321)

259 316 DERWS0 246 AC EX KX

260 317? 1434 PT= 1
261 320 320 LC 3
262 321 DERUWSS 1 GOSUB CHRLCD

262 322 o
263 323 DERUWAO 1 GOSUB HNEYTAN EHARLE CHIP 0

26% 324 0
264 % GET HEXT BYTE

265 325 156 AB EX PUT THE PGMPTR BACK TO B

26¢ 326 126 C=0 XS

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

268 330 DERW?70 1 GOSUB EHLCD

268 3371 0
269 332 460 LDI
270 333 3S COM2 1 13

271 334 1434 PT= i

272 3235 1542 ? Q#C PT IS THIS BYTE @& ROW 1 FC 7

273 336 37 GOC DF190 ( 341) NO

274 337 1406 ? AKC KX IS IT A DIGIT ENTRY FC ?

275 240 1227 GOC DERWOO ( 262) YES

276 3241 DF190 414 ?58=1 PROMPT 2

277 342 53 GONC DF200 ( 347) HNO

278 243 460 LDI
279 244 37 CON a3?

280 345 1 GOSUB CHRLCD

280 346 0
281 347 DF200 1 GOLONGDF150

281 350 2
282 3S1 RWO110 1746 A SL X CONVERT FC FROM 10 TO DO

283 352 26 A=0 XS OR FROM 1E TO EU

284 353 1 GOSUB PRGHFC

284 354 0
285 35S i GOSUB HNBYTAD

283 356 0
286 357 156 AB EX
287 3250 RW0140 406 A=C X
288 351 RUO141 404 S8= 0

TXTSTR - TEXT STRING
AL01 HAS THE LENGTH OF THE STRING. BL[3:1] POINTING OHE BYTE

BEFORE 1ST CHriR.
IF S§2=t1 GLFHA STRINS IS KNOWN IN ROH
IF S2=0. STRIHG IS IN RAM

TSTROM - SETS S2 AHD DROPS INTO TRTZTR



*
Xk

¥F
%

%
TXRWE1Q - IDEHTICAL TO TXTSTR

TATROW - COPIES S10 (ROMFLAG)Y IHTO $2 AND FALLS JHTO TAKTSTR

302
303
304
305
306
307
308
30°
310
211
312
313
314
315
315
316
317
318
319
320
321
322
323
323
324
325
32&
326
327
328
328
329
330
331
331
332
332
333
334
334
335

337
333
338
339
339
340
341
342
342
342
344
345
34¢

262
2623
364

443

445

THXTROW 1004
314
23

TXTROM 1010 ©
TXTSTR
THXRWI0 1434

2
246
132
126
674
422

1
0

1670
460
407

17250
TARW3N 672

1357
156

1
0

34
1014

1533

ROWI20 156
1
0
1
0

216
406

1
0

1434
942
163
460

O
D
>
O
0
0
D
D
L

T
D

n
o
w
n
o
i

O
V
O

o
u

m x
X

p
=

~ l
L

FRSABC
LDI
COH
SLEABC
A=A-1
GocC
AR EX
Gosus

PT=
?52=1
GSUBC

?52=1
GSURHC".

AB EX
5 A=C
Gosus

AC EX
GosuB

Gosue

GOTO

AB EX
Gosue

GUSUR

e=A
A=C
GOSUB

PT=
A=A+1
GONC
LDI

TRTSTR ¢ 366)

TET=0H

1

1
PT
8
tH
Xe
11
M
EHLCD

@407

M
DF190 ( 241)
W
ENCF OO

3

HXBRYTQ

NXBYTA

X
ENLCD

x
ASCLCD

CHKFUL

TXRW30 ¢ 403)

INCRD

NXTEYT

w
X
ENLCD

PT
ROWI22 ¢ 462)

ROMFLAG?
HO

YES

A.M _ CHAR COUNTER

AlLL DONE 2?

- m w
SET UP FOR NXBYTH
ROM?
YES

SAME QUESTION
NO

a.%X _ CHAR

SEE IF LCD FULL

LOAD OPERAND

SAYE PC IN B

IS IT LBL ?
NO, ITS A END



$
F
X
X
X
X
F
X

347

35t

35S
356

334
385
38¢
387
388
389
390

446
447
450
451
452
453
454
4395
456
457

460
461
462
463
464
465
466
4€7
470
471
472
473
474
475
476
477
S00
S01
S62
S03
S04
S05
S06
S07
Sto
Sti
S12
St3
St4
S15
S16
Si?
S20
S21
32
S523
S24
525
S526
S527
S30

w
o
t
h

a
n

O
N
O
=
O
=
"

-
—

a o
n

6556

1
2

rROWI22 252
1142
1530
460
200

1
0

314
357
214
333
1340
1670
1670
460
104

1750
1
0

406
36

1
0
{
0

460
40

17350
1770
1634
1342
23

1650
460
140

1650
1440

ROW1I2S 1404
523

CON2Z
Gosus

G0osSJB

AB EX
Gosue

AB EX
A=A-1
LEGAL
GOLONG:

AC EX
Cc=C-1
§T=C
LDI
coH2
GosuB

7281 0=1
GOC
?2€5=1
GONC
DISOFF
RABCR
RABCR
Lel
CON
SLSABC
Gosue

A=C
A=0
Gosus

GosOe

LDI
CON
sLsAaBC
RABCL
PT=
? C#0
GONC
SRERBC
LDI
CON
SReaBC
DISTOG
Si=
GOTO

12 iS
PROMF 1

EHEF OO

INCARD

‘RWot 41

WPT
PT

12 0
PROFF1

RONT2S ¢ 527)

ROWI25 ¢ 527)

@104

REGLFT

X
S
ENLCD

GEHMUIM

G40

DF040 (¢ &0G2)

DFILLF _ DISPLAY OHNE PROGRAM STEP

CALLING SEQUENCE:
PGHPTR _

IF PRIVATE, "PRIVATE" AND

LuAD LBL FC
PROMPT THE FUNETIOH 43

ENABLE CHIP 0

CHAR COUNTER -1 (SKIP KG

RESTORE THE "END"

PROMPT "EMD"

ARE WE IN ROM ?
YES, PROMPT "EHD" ONLY
FIHAL END ?
HO

READ IN LEFT MOST CHAR

IS IT A BLANK ?
YES, THROW IT AUAY
IS AN "E", PUT IT ERCK

LCAD A DOT
SHIFT IN LEFT EHD

POINT TO LAST BYTE OF PREYIOQUS STEP

GOsSuB DFILLF
DISPLAY RETURN

ELSE DISPLAY ONE LINE OF PROGRAM MEMORY



¥
OF
F
F

XE
E
X
E
E
F

XE
X
X

FOUR ENTRY POINTS
1. DFILLF - NORMAL ENTRY 44
>. DFRST9 - RESET $5 REMEMBER KEYBOARD NOT BEEN RESET YET

RESET S2 SAY HO- PROMPT & SCROLL
3. DFRST8 - ONLY RESET S8
4. DFKBCK — SPEND APPROXIMATELY 100 MILLISEC CHECKING FOR

KEY UP BEFORE DROPPIMG INTO DFRETS

SED §0,S1,S2, A,B,C. ASSUMED NOTHING.

NOT TRUE! CALLS LINHUM, SEE COMMENTS OH LINNUHM,

USES AT LEAST TWO SUBROUTINME.LEVYELS

RETURH WITH CHIP ENARLE & STATUS SET

EXCEPT ON THE KEY UF PATH OUT OF DFKBCK THE

STATUS SEY ARE UNCHANGED.

#0 EMABLE
CHIP ENABLE &HMHD

413
414
415
416
417
418
419
420
421
422
423
424
425
425
426
426
427
428
429
430
431
431
432
432
434
434
43S
43¢
43¢
437
438
439
440
441
441
442
443
444
444
445
44S
446€
44€
447
448
449

531
S32
533
034
S35
S38
S37
540
S41
S42
S43
544
S45
S46
S47
S50
S51
°52
552
9554
5595
SS6€
S557
S60
S461
562
S563
S64
S565
S66
567
S570
S71
S972
S73
S574
573
576
S77?
600
601
602
603
604
605
606

OFKBCK

DF010

DFRETO
DFRETS
DFILLF

XMSGPR

DF030

DF 040

DF O50

460
310

fi110
1710
1714
1640
1146
1743
1104
404
1404
1604

117

406
36

i
0
1
0
1

N

460
40

17250

LD1I
COH
£9=
RST
CHK KP
RTH HNC
C=C-1
GONC
£9=
sg=
S1=
s0=
gosue

Ke

Gosus

A=C
e=R
?812=1
GONC
Gosue

XDEF
GOTO
Gosus

A=0
Gosus

? BO
GocC
?S10=1
GoC
gosue

A=C
A=0
Gosue

GosuB

GOLONG.

LD1I
CCH
sLSaBC

ENCF 00

LINNLUM

x
A

DFO030Q
MSG

MSGPR
DF 040
CLLCDE |

S
GENHNUM

¥
DF 050

DF 040
REGLFT

X
S
ENLCD

GENNUN

DF150

40

(

(

<

<

604)

602)

ASSUME KB WILL BE RESET

SAY KEYBOARD NOT RESET YET
SAY NO PROMPT, SCROLLIHG
SAY LCD MOT FULL YET
ASSUME 2D OPERAND

LOAD LINE #

A. _ LINE #
SAYE LIHE # IH B.X
PRIVATE?
HOT PRIVATE

SAY PRIVATE

OUTPUT LINE #

LINE# = 0 ?
10)
ARE WE IN ROM
YES, NO PROMPT FOR LINE#=n

A.X _ MEM LEFT

OUTPUT A BLANK
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450 607 DFOel f GOUsie ENCFOO ENABLE CHIP o

450 610 Q 4%

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

452 612 416 A=C
452 613 1 GOSUR GETPC LORD PRQGRAM POINTER

453 614 ¢
454 615 DF100 1 GISDR  HNXTeYT HEXT BYTE
454 616 0
455 617 1434 PT= 1
456 €20 1352 ? C#0 WPT IS IT A NULL ?
457 621 1743 GOHC DF100 ( A155) YES, SKIP IT
458 €22 216 B=A SAYE THE PGMPTR IN B

459 623 126 C=0 XS
460 624 406 A=C x R.X _ FUNCTION CODE

461 625 1074 RCR 2
462 €26 460 LDI JUMP TABLE START FROM

462 627 100 CON @i00 auaD 1
464 630 374 RCR 10
46S 631 740 GCGTOC

REGLFT - PUSHES " REG " IHTO.LCD FROM RIGHT END & FALLS INTO

MEMLFT
ASSUMES LCD ENABLED ON ENTRY
SEE MEMLFT FOR EXIT CONDITIONS
JSES ONZ ADDITIONAL SUBROUTINE LEYEL AND USES C[6:0] - SEE

MEMLFT FOR ADDITIONAL REGISTER U3SHGE

474 ENTRY REGLFT
475 632 REGLFT 1 GOSUB MEESSL
475 633 0
476 634 40 CON 32 BLAHK
477 635 22 COHN ez2 R
478 636 S CON S E

479 637 7 CON ’ G
480 640 1040 CON @1040 BLANK

MEMLFT - COMPUTE HOW MANY UNUSED REG LEFT IN MEM
ASSUME NOTHING.
RETURN WITH # OF RES LEFT IN CC2:0] AND CHIP 0 ENABLED.
USES A AND C. USES ONE ADDITIONAL SUBROUTIHE LEVEL.

487 641 MEMLFT 1 GOSUB ENCFO00
487 642 0
488 643 1570 C=REGHM 13 LOAD CHAIN HEAD
489 ¢€44 132 C=0 M
490 645 416 A=C W
431 646 103 GOTQ MEMLF2 ¢ 656)
492 647 MEMLFt1 1146 C=C-1 X POINT TO MEXT REG.

492 650 416 A=C W
494 651 1160 DADD=C
49S 652 70 C=DATA LOAD THE REG.
496 653 1356 2? C#0 W eR IN IT ?
497 654 107 GOC MEMLF3 ¢ 664> NO, REACH END OF MEM
498 655 S572 A=A+1 M COUNT 1
439 656 MEMLF2 450 LDI
S00) 657 300 COH2 12 0
901 6450 1546 ? R#C X RERCH REG.C¢C,0, ?
S502 641 33 GONC MEMLF3 ( 664) YES
302 662 256 AC EX UW
S04 663 1643 GOTO MEMLF1 ¢ 647)
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505 6£4 MEMLFS 256 AC EX
S0e 6é%S 74 RCR 3
S07 ¢é66 1740 RTH

CHRLCD - OUTPUT A CHAR TO LCD AND CHECK SCROLLING
IF S1=1 MEANS DISPLAY ALREADY FULL, THEN AFTER SENDING THE CHAR
TO DISPLAY CHECK IF A DELAY IS REQUIRED BY CALLING SCROLL ROUTIKE.
THE LCD ODE ‘IS EXPECTED IN CC2:01. ASSUMED LCD ENABLE.
BEES A. H, C MAY SET $1,589 MAY RTN VIA SCROLO
MAY USE A SUBROUTINE LEVEL

Ste 667 BLANK 460 LDI
S17? E70 40 COH E40 OUTPUT A BLANK
S18 671 CHRLCD 1750 SLSABLC
S19 672 CHKFUL 1414 ?St=1 LCD ALREADY FULL ?
520 673 127 GOC CKFLIO ¢ 705) YES, DO DELAY BEFORE RETURN
S21 674 460 LDI
S22 675 40 CGN @40
523 676 406 A=C i
S24 677 1770 RABCL READ THE LEFT MOST CHaR
S25 700 1650 SREAEC PUT IT BACK
52¢ 701 126 €=0 XS
S27 702 1546 2? AC X IS IT A BLANK ?
see 703 1€40 RTN HNC YES, HO HEED FOR SCROLLING YET
S29 704 1410 Si= 1 REMEMBER LCD FULL
S530 705 CKFL1Q 1 GOLOHG _SCRGLO
S30 06 2

PROMFC - OUTPUT A FROMPT STRING FOR A MICROCODE FUNCTION

PROMFC ENTRY: A[1:01=MAINFRAME FC, LCD NEED NOT BE ENABLED
FROMF1 EMTRY: CL1:01=MAINFRAME FC, LCD MUST BE ENABLED
FROMF2 ENTRY: C[6:31=HADR, LCD ENABLED
ALL EHTRY POINTS USE C AND LEAVE S8=0 AND LCD ENABLED
PROMFC AND PROMF1 LEAVE PT=2
PROMFC USES a SUPRONTINE LEWEL TO CALL EHNLCD

S41 707 PROMFC 1 GOSUB EHLCD
S41 710 e
S42 711 246 C=nR X C.» _ FC
S542 712 406
S542 713 PROMF! 1074 RCR 2
544 714 460 LDI MAIN FUNCTION TABLE
545 715 24 COH @24 START FROM R12000
94¢€¢ 716 1174 RCR 9
S47 C17 1460 CRISA LOAD XADR
548 720 34 PT= 3
S49 721 120 LC 1
950 722 674 RCR 1
551 723 PROMF2 410 £8= 1 INITIALIZE FINAL CHAR FLAG
552 724 PMPT20 1172 C=C-1 M
553 7295 1460 CXISH GET CHARACTER
S554 724 126 C=0 XS
555 var 1230 CST EX
55¢ 730 S14 7S6=1 SPECIAL CHARACTER?
557 ?73t 33 GOHC PMPT30 ¢ 734) HO
S538 732 1066 C=C+1 XS YES. SET BIT FOR DISPLAY CRENG
S59 733 S04 Sé= 0
560 ?34 PMPT30 1214 ?S7=1 FINAL CHARACTER?
S61 73S 32 GONC PMPT40 ¢ 740)
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562 736 404 cé&= 0 YES 4%
S562 37 1204 §7= 0
S64 740 PMPT40 1230 CST EX
56% 741 1750 SLEARC PUT CHAR TO LCD
S€6 742 414 ?2S6=1 MORE CHARS?
S567 743 1617 GOC PMPT20 <¢ 724) YES
Seg 744 460 LDI
56° 749 40 CON @490
S70 746 1750 SLSARC QUTPUT A BLANK
S71 747 1740 RTH

GENHUM - CONVERT A HEX NUMBER TO DECIMAL & OUTPUT TO LCD
CALLING SEQUEMCE:

A.X _ HEX NUMBER
A.S _ # OF OUTPUT DIGITS. IF A.S=0, # OF OUTPUT

DIGITS WILL BEZEITHER 2,2 OR 4.
IF QUTFUT TO LCD IS DESIRED, ENTER WITH LCD CHIP ENABLED,
IF LCD IS TO REMAIN UHCHAMNGEDL, EHTER WITH A HON-EXISTENT

OATA STORAGE CHIP (I.E. CHIP 1) ENABLED.
© pOSUB  GEHNUM

LEAVES # OF DIGITS IN B.S
LEAVES DIGIT STRING IN A.M LEFT-JUSTIFIED
RETURNS ACTIYE POIMNTER=0 FOR HISTORICAL REASONS
SED A,C,BL133. DOESN'T CALL .ANY SUBROUTIHES.
DOESM’T CHANGE WHICH CHIP (SLEEPER OR LCD) IS EMABLED.

$22 750 GEMHUM 236 B=A S
5e9 751 t1e6 C=0 W
590 752 1240 SETDEC.
591 753 246 AC EX KX

592 754 4t6 A=C Ww
593 7355 1074 RCR 2 CC0)» _ MOST SIGH. DIGIT
S594 756 1046 C=C+1 X CONVERT IF TO DECIMAL

595 ¢57 1146 C=C-1 KX
596 760 756 C=C+(C MULTIPLY IT BY 16

S97 761 ?56 C=C+C
5988 762 756 C=C+C
599 763 ?56 C=C+C
600 764 1746 A SL X

601 ¢63 246 NAC EX X
602 766 1074 RCR 2 CCO0)Y _ SECOND DIGIT
602 767 1046 C=C+1 KX CONVERT IT TO DECIMAL

604 770 1146 C=C-1 ¥
605 771 1006 C=A+C X
606 772 276 AC EX S A.S _ LEAST SIG. DIGIT

607 773 ?56 C=C+C MULTIPLY 16

6038 774 756 C=C+C
609 775 756 C=C+C

610 776 ?56 C=C+C
6tt ?°77 6 A=0 ¥
612 1000 256 AC EX UW
613 1001 1374 RCR 13 CC0> _ LEAST SIGH. DIGIT
614 1002 1056 C=C+1 CORVERT IT TO DECIMAL
615 1003 1156 C=C-1
616 1004 1016 C=nA+C W
617 1005S 1140 SETHEX
618 1006 1336 ? R#0  S OUTPUT DIGITS = 0 ?

619 1007 167 GOC GENNH20 (1025) HO
620 1010 1234 PT= 13
621 1011 420 LC 4



645

652

folz
1013
1014
1015
1016
10617
1020
fo21
1022
f0e3

1024
1025
1026
1027
1030
1031
1032
1033
1034
1035
1036
1037
1040
1041
1042
1043
1044
1045
1046
1047

GEMM

GEHHRS

GENHZO0
CENH40

GENHSS

436
174

1376
177

1374
676
1378
137

1374
676

103
176
236
676

1474
1253
17

1474
432
236
1374
134
676
1540
460

1374
1750
1223

ast $
RCR 4
? C0 S
GoC GENH40 10345
RCR 13
A=A-1 §
? C80 S
GoC GENN4O (1034)
RCR 13
A=A-1 S
LEGAL
GOTO GEHH40 (1024)
A=B S

A=A-1 §
GoC GENNZ0 (1033)
RCR 1
GOTO GEHNH2S (1027)
ABR EX S
RCR 1
A=C M
B=A S
RCR 13
PT= 0
A=A-1 §
RTN C
LDI
COH 3
RCR 13
SLSABRC
GOTO GENRSS (1041)
EJECT

DETERMINE MINH. OUTPUT DIGITS 3C

=
~
~

NEEDS 4 DIGITS ?
YES

NEEDS THREE DIGITS ?
YES

TWO DIGITS

COPY DIGIT STRING TO A.M

COPY # OF DIGITS TO B.S
LEFT-JUSTIFY DIGIT STRIHG IH £
AS ADVERTISED FOR EXIT
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AFORMT - FORMAT A NUMBER AND. PUT IT TO ALPHA STRING
CALLED BY aARCL, THE NUMBER IS EXPECTED IN B
ASSUMED HOTHING, USED A,B,C. RETURM WITH CHIP 0 EHAEBLE.
CALLED APPEND TO PUT THE CHAR IN ALPHA REG.
CALLED FORMAT. 2 SUZ LEVELS.

660 1050 AFORHT 106 C=0 x
661 1051 1160 CADD=C ENABLE CHIP 0
662 1052 316 C=P W LCAD THE NUMBER
667 1053 1 GOSUB FORMAT
662 1054 0
664 10S5 404 cS@= 0 ASGUME FIX MODE
665 1056 24 ? PT= 3 FIX MODE 7
66¢ 1057 23 GONE w+ (1061) YES
667 1060 410 C8= 1 SCI1 OR ENG MODE
662 1061 256 AC EX LOAD DISPLAY REG.A
€69 1052 530 M=C SAVE IN HM
670 10£3 1376 ? C#0 S MANTIZSSA NEGATIVE ?
671 1064 1 GSUBC APHD- YES
671 1085 1
672 1066 240 SEL @
673 10e7 1534 PT= 12 6=12
674 1070 AFMTIO 240 SEL @
675 1071 AFNTI1 1224 ? PT= 13 JUST DOME WITH EXP ?
676 1072 1540 RTN C YES, WE ARE ALL DAHE
677 1073 AFMT12 320 LC 3
672 1074 17234 INC PT
679 1075 142 AB EX PT
680 1076 1402 ? AKC PT ENCOUNTER A BLANK ?
681 1077 327 GoC RFAT30 (1131) YES, END OF MANTISSAH
682 1100 1542 ? A#C PT IS IT A DIGIT ONLY ?
687 1101 223 GONHC AFHMT20 (1123) YES
684 1102 142 AaB EX PT
685 1103 { GOSUB APHDDG OUTPUT THR DIGIT FIRST
683 1104 0
68€ 1105 240 SEL @
687 1106 302 C=8B PT
688 1107 742 C=C+C PT IS A COMMA 7?
689 1110 43 GONC *+4 (1114) NO, IS A D.P.
690 1111 460 LDI
691 1112 S4 CON @54 COMMA
692 1113 33 GOTO #43 C1116
692 1114 460 LDI
694 1115 S56 CON @56 0.P,
695 1116 1724 CEC PT
69¢ 1117 24% SEL P
697 1120 1 GOSUB aAPHDIO
697 1121 0
698 1122 1463 GOTO AFHTIO C1070
699 1123 AFMT20 1 GOSUB APHDDG OUTPUT THE DIGIT
699 1124 0
700 1125 240 SEL @
701 1126 1724 DEC PT
702 1127 1024 ? PT= 2 ERD OF MANTISSA ?
702 1130 14032 GONC AFMTIO0 ¢1070)> NOT YET
704 1131 AFHMT3IN 414 258=1 FIX MOLE ?
705 1132 1€40 RTN NC YES, ALL DONE
706 1133 1434 PT= 1
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707 1134 £30 C= 50
708 1135S 1242 7? C#0 PT J
709 1136 27 GOC "+2 C1140)
710 1137 1724 DEC PT
711 1140 240 SEL P
712 1141 460 LDI
713 1142 10S CON @105 E
714 1143 1 GOSUB APNDIO
714 1144 0
715 1145 £30 C=N
716 1146 1366 ? CHO XS EXP NEGATIVE ?
717 1147 1 GSUBC APHD- YES
717 1150 1
718 1151 1173 GOTO  AFHTI0 (1070)

GPNDDG (INCLUDING GPHD-, APHD10, APHD20> HAS BEEN MOVED TO
QUAD 0 TO FILL UP A HOLE THERE

ROMHED - LOCATE ROM HEAD ADDRESS
RETURNS THE ADDRESS OF THE-BEGIHN STATEMENT AT
THE START OF A PRUGRAM IN ROM
IN: CHIP 0 SELECTED
OUT: AL2:0]= ROM HEAD ADDRESS NN,
USES: CC12:01, STATUS BIT 12, & AL2:0) NT -

vO N PE

ENTRY POINT- ROMHOS =A JRA
IN: PT= 3 ¢ aie?

CL5:31= ROM ADDRESS Whom
733 oo
734
735
736
737
738
739
740 1152 ROMHED 34 PT= 3 -
741 1153 1470 C=REGN 12 GET PCMCTR
742 1154 ROMHOS 674 RCR 11 -
7432 1155 1504 S12= 0 -
744 1156 23 GOTH +2 C1160) -
745 1157 ROMHO6 1172 C=C-1 HM FIND BEGIN STMT
74€ 1160 1460 CXISA -
747 1161 1166 C=C-1 XS -
748 1162 1757 GOC ROMHO6 (1157) -
749 1163 1166 C=C-1 XS -
750 1164 1237 GOC ROMNOE (1157) -
751 1165 1166 C=C-1 XS SET PRIVACY BIT
752 1166 27 GoC "+2 C1170) -
753 1167 1510 S12= 1 -
754 1170 ROMH3S 74 RCR 3 ALZ:01_HEAD ADDR
755 1171 412 A=C WPT -
756 1172 1740 RTN -
757
758
759
760
CPGMHD = CURRENT PROGRAM HEAD
RETURNS THE ADDRESS OF THE-BEGIH STATEMENT IN
ROM AND THE ADDRESS OF THE- FIRST STEP OF A

--PROGRAM IN RAM



*

IN:

OUT:

USES: Al3:0], Cl13:0],

AL3:0]= PROGRAM COUNTER {MUST BE THE ADDRESS OF A LINK,
I.E., THE FIRST BYTE OF A GLOBAL LBL OR EHD> 51

ND PERIPHERAL EHABLED.
PT= 3
ACJ: 01= CURRENT PROGRAM HEAD ADDRESS

PT= 3

USES: 1 SUBROUTIRE LEVEL
7r3
774
77S
776
7e’
77s
779
780
781
et
782
782
v83
784
784
785
78s
787
787
’88
789
790
791
792
793
794
79S
796

1173 CPGMHD 314
1174 33
1175 252
117¢ 1563

1177? CPGMIO 1
1200 0
1201 CPGM15 1246
1202 1
1203 2
1204 1
1205 0
1206 1076
1207 1727
1210 1
1211 2

?2S10=1
GONC
AC EX
GOTO
ENTRY
GESBLHNG

? Ci#o
GOLNC

GEBLHG.

C=C+1

GocC
GOLONG

ENTRY
ENTRY
ENTRY

Bld:0]

CPGMIC C1177)
Wet
ROMHOS C1154)
CPGHIO
GTLINK

5
FSTIN

UPL IHK

S
CPGMIS (1201)
INCabZ

ALCL OO
KEYOP
RAK® 0

* KEYOP - KEYCODE OPERAND - PARSE .LOGIC FOR

800
80t
802
803
8032
804
804
805
80%
807
gos
808
e093
810
811
g12
813
814
815
816
817

KEYOP

1212 1
1213 0
1274 1
1215 0
1216 460
1217 40
1220 1750
1221 KYOP1O 1
1222 0

KYQPCK
1223 0
1224 S14
1225 163

Gosug

Gosus

LDI
CON
SLSARC
GOsSUR

ENTRY

NOP
?86=1
GONC

OFSHFT

ENLCD

32

NEXT!

KYOPCK

ROMFLAG?
NOFE

FOR CARD READER & PRIHTER
GET LIHK

CHAIN END?
YES

HO, TRAVERSE CHAIN

ALPHA LBL?

YES
RL3: 0]_HEAD ADDRESS

INSERT BLANK

ON RETURN FROM NEXT, PT=1,
LCD CHIP ON, SS PTEMP! UP
& B.X=" *
& N[2:11=LOGICAL KC(0-79)
FOR WAND 11/26/79

EKARROU IS A LEGAL OFERAHD
SHIFT KEY?

KYOP40 (1243) HOD
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gi
219
82m
821
822
823
824
825
82¢
827
827
828
828
829

831
832
833
834
835
83¢
82v
838
839
839
840

842
842
844
845
846
847
£848
849
850
85t
852
853
854
855
856
857
858
859
860
861
862
862
864
865
866
867
868
esé9
870
870

1226
1227
1220
1231
1232
1233
1234
1238

12356
1237
1240
1241
1242

1243
1244
1245
1246
1247
1250
1291
1252
1253
1254

1255
1256
1257
1260
1261
1262
1263
1264
1265
12€6
1267
1220
1221
1272
1273
1274
1275
1276
1277
1200
1201
1302
1303
1304
1305S
1306

1307
1310

KYOP1 1
KYtitia

KYOP40

KYOPSO

KYOP6O

KYOP?70
KyoPg0Q

260
vd

460
SS

1250
23

1670

27
1042
1250
S46

1
2

* ALCLOO - LOGIC TO MaP

C=N
C=C+C PT
GOC KYCcP11 (1235)
LDI
CON 45
SLSABC
GOTO K¥Yi1Aa (123€)
RABCR

GOSUB TOGSHF

GOSuUB ENLCD

GOTO KYortn ¢1221)

LDI
CON2 12 3
A=C
C=KEYS
RCR 3
? AKC WPT
GONC KYORPS0 (1255)
GOSUB BLINK

GOTO KYOP10O (1221)

C=0
C=KEYS
RCR
LC
C=C+1
SLSABC
A=C
LDI
CON
sg=
? A#C
coc
cg=
C=N
C SR
A=C
C SR
PT=
LC
2s8=1
GONC  KYDP70 (1304)
? cto PT
GOC KYOP80 (1305)
C=C+1 PT
SLSABC
A=A+1
LEGAL
GOLONG -NULT#3

K
w

YORP60 (1272)

_
-
R
X
o
m

X
W
=
X
X
X

LOCAL ALPHA OPERANDS

RETRIEVE LOCICAL KC TO €l2:11] a2
SHIFT ALREADY ON?

YES

HO.
non

PUT HYPHEW TO LCD

SHIFT OFF HYPHEN

T3GGLE THE SHIFT FLAG

HEX C3

KC Ta CC1:0]
KC>C3?
ND. LEGITIMATE KEY
YES. USER,PRGM,0R ALPHA KEY

SEND ROW TO LCD
COPY ASCII ROU TO A.

ugqv

ASSUME ROW#4
ROW#47?
YES, NOT "ENTER" ROU
“ENTER" ROW
RECOVER LOG KC TO CL2:11]
LOG KC TO Cf1:01, 0 TO CC21
SAVE LOG KC IN A.X
LOG COL TO CEC]

"ENTER" ROW
NO
A KEY TO THE RIGHT OF "“EHTER"?
YES - DON’T INC COLUMH #

INCREMENT COLUMH #
SEND COL TO LCD
KC INTERNAL FORM (1-20)

ONTO NUMERIC OQPERRAMHDS



g74
875
876

eso

{94

902

902

905
906
907
908
909
910
911
912
913

915
916

918
919
9210
921
922
923
924
925
926
927
928

"*

1311

1312
1313
1314
1315
1316
1317
1320
1321
1322
1323
1324
1325
1326

1327
1230
1321
1332
12333
1234
1335
1336
1337
1340
1341
1242
1343
1244

1245
1246
1247
1350
1351
1352
1253

1354

1355
1356

1357
1260
1361
1362
1363
13254
1365
1266
1367
1370
1321

ALCL OU
416

460
101

1406
1540

ALCL10 1006

ALCL20 374

ALCL30 460
218
1552

S?
1474
1076
1076

1643

ALCL40 146
1740

ALCLS0 460
141

1406
1540
460
146

1406
1€40
460
32

1233

* ENTER HERE FROM PARGE
* BIT IN THE BIT MAP IS

932 RAKED

A=C

LDI
CON e101
? AC ¥
RTH C
LDI
CON e113
? AKC X
GONC ALCLS0 (1357)
LDI
CIN 37
C=a4+C ¥

RCR 13
BC EX X

PT= 1

A=C Wet

LDI

CON2 1 14

? A#C WPT
GONC ALCL20 (1340)

C=C-1 KX

? R#C WPT
GoC ALEL30 (1345)

RCR 10

A=C
AB EX KX
GOLOHNG::NLTO020

LDI
CoMZ 12 13
7? A#C WPT
GoC RLCL40O (1335)
RCR 1
C=C+1 §
C=C+1 S
LEGAL
GOTO ALCL20 (1340)

AB EX KX
RTN

LDI
CON @141
? RKC KX
RTN C
LDI
CON @14e
? AKC X
RTN NC
LDI
CoH 26
GOTO ALCLIC (13224)

HEWFEN LOGIC IN USER
SET,

a3
CHARACTER TO A.[1:081]
REMAIMDER OF A I& ZERO

"AN

CHARC"A"?
HOT LOCAL

ng

CHAR "EK"?
NO. TEST FOR LOWER CASE

MAP 6&5 OHTO 102

ARGUMENT TO BL2:11],
FC TQ CcC1:01]

FC TO AC1:01

FC FOR AXEQ
FC4AXEQ?
THIS 1S AXER
CONVERT RXEQ TO AGTO
FCHAGTD?
HOT AGTO
NEW FC TO CI[s:31]
NEW FC TO AC4:3]
MERGE ARGUMENT WITH
IN AC4:11]

FC FOR ALBL
FC#aLEBL?
HOT ALBL.

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

FC BACK TO B.X

TEST FOR LOWER CASE 4...E
SMALL A
CHAR<CSHALL A?
YES. NOT LOCHL

sMaLL F
CHAR<EMALL F?
NO. NOT LOCAL

HAP 97 TO 123

MODE WHEN THE

BIT SET IN RIT MAP
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933 1372 260 C=N
924 1373 1474 RCR 1
935 1374 416 A=C
93¢ 137S S46 A=A+1 X
937 1376 1404 Si= 0
938 1377 1 GOsSUB GCPKC
938 1400 0
939 1401 14 283=1
940 1402 417 GOC RAK1 00
941 1403 34 PT= 3
942 1404 1342 2? C#0 PT
942 1405 S7 GOC RAK?0
944 1406 416 A=C
945 1407 26 A=0 Xs
946 1410 1 GGLOHNS -HAME4A
94€ 1411 2

943 ENTRY RAK?O
ENTRY POINT ADD FOR WAND ON 3-13-79

951 RAK? 0
952 1412 160 N=C
953 1413 1 GOSUB GTRMAD
953 1414 0

GTRMAD RETURNS HADR IHN AL[Z2:01]
955 1415 122 GOTO RRKS OQ
956 1416 256 AC EX
957 1417 730 MC EX
958 142¢ 14 ?283=1
959 1421 47 GOC RAK&Q
960 1422 260 C=H
961 1423 1 GOLONG :NAME4D
961 1424 2

962 RAKS0
964
965
966 1425 1010 S2= 1
967 1426 613 GOTO NM443X

96% 1427 RAKIN I GOSUB CLLCDE
962 1430 0
970 142t 1 GOSUB KROMNF
970 1432 0
971 1433 1 GOSUB ENCFOO
971 1434 e
972 1435 1104 £9= 0
973 1436 260 C=H
974 14327 1 GOStB STORFC
974 1440 0
975 1441 1 GOLOHNG :NM44@5
97S 1442 2

97°? RAK100
973 1443 530 M=C
979 1444 1£35 CON @1€3S
980 1445S 674 CON e674
981 1446 €30 C=M
982 1447 34 PT= 3
982 1450 I GOSUB GTLHKA

(1443)

(1412)

(1427)

(1425)

(1507)

RECOVER KC FROM H
SETUP &
FOR ad

GPCKC
FIND REASSIGHNEDL FCN

RAM?
YES

XROM
YES

FC?

MUST BE MAINFRAME

FOR WAND XROM

¥ROM
SAVE FC IN N

MISSING ROM

PUT ¥ADR TO M
USER LANGUAGE?
YES
RETRIEVE FC FROM HN

ROM USER LAHGUAGE
XROM FC IN NC2:01]

XADR IH M[3:0]
STRING IH ROM

MISSING ROM

SAY ADDR UNKNOWN
XrROM TO C

RAM
SAVE &4DDR IH M
GOSURBR PRT4
PRINT DATAEHTRY,

RECOVER ADDRESS
IF AHY

GET # OF CHARS



98%
934
983
98¢
987
988
989
989
990
991
992
992
993
994
99S
99¢
997?
992
992
999
1000
1001
1002
1003
1004
1005
100¢
1007
1008
1008
100°
1010
1010
1011
1012

UEES

*
%

¥
¥*

X
#

{451
1452
1453
1454
1455

1456
1457
1460
1461
1462
1463
1464
1465
14646
1467
1470
1471
1472
1473
1474
1475
1476
1477
1S00
1501
1502
1503
1504
1505
1506
1507
1510

REQUIRES
DESTROYS

ONe

RAKI 10

NM4413X

OFSHFT = TURN OFF
CHIP 0 ENAELED ON INPUT

t1é6
160

1
0

1230
250
1230
1074
676
1702

1
0

160
106

1160
250
1150
460
36

1574
1
0

1004
t
2

«
J * 0RCR CHARS TC

A=C
A=A-1
A=A-1
LEGAL
GOSUB MNRXEYTS MOYE PTR TQ KEYCGDE

OVER KEYCUDE

“
w
y

—
-

o
n = bt

=

C=0 INITIALIZE STRING
N=C SAVE STRING IN H
GOSUB NMBYTA

CST EX
C=H
CST EX
RCR 2
A=A-1 ©
GONC RAKI1D C1461)
Gosue RTJLBL

N=C
C=0 x
DaDD=C
C=N
REGN=C 9
LDI
CON2 1 14 FC FOR AXEW
RCR 12
GASUBR STORFC

S2= 0 RAM
GOLOHG :NAM44R@

SHIFTSET AMD SHIFT ANHUMNCIATOR

1019 1511 OFSHFT 1670
1020
1021

1022

1023

1024

1025
1026

1026

1027

1028
1029

1030

1031

1032

1032
*

15i2
1533
1Std
1515
1516
1517
1520
1521
1522
1523
1524
1525
1526
1527
1530

1474
1730
104

17230
1374
1650

1
0

S570
1230
1204
17230
1250

1
2

SUBROUTIHE LEVEL
RETURNS VIA EHCPOOQ

C=REGN 14
RCR
CST EX GET STATUS SET 1/2
S4= 0 CLEAR SHIFTSET
CST EX
RCR 13
REGN=C 14
GOSUE EHNLCD

READEMN
CST EX
S7= 0 RESET BIT FOR SHIFT wsHMUNZIRIOP

CET EX
WRTEN
GOLOHG._.ENCPOO

a: he ke ok oe Ske sh ole sb ae Se oe oe sb ste be sk Sh sb of elk ok ob sk ole sk ok kk oi ste be he eke so ob ke of ke ok etek de ke de

*THIS ROUTINE SETS ALL ANHUHNCIATORS,



.x ON ENTRY, alY DATA STORAGE OR PERIPHERAL CHIP MAY BE EHARLED.
* OM ENIT, CHIP © IS EMNGBLED, REG 14 IS IN C, AMD ob
* SS 0 IS IN ST
* JSES 0 SURROUTIMNE LEVELS. USES A.¥
wk oe ak ofc de dc de ofc ie ofc de db de de dhe abe dk 2 ole of ok Se ode ak de 2 oe fe Ae ob be de A. ob die Nd dk Se ste de ik oe de of: de Ae ok obs de oe

1041 1531 RSTANN | GOSUB RSTHSI
1041 1532 0
1042 1532 ANN+14 1650 REGN=C 1d SAVE REG 14
1042 1534 ANHOUT 460 LDI LCAD LOW BAT CONST
1044 1535 200 CON @200
1045 1536 246 AC EX ¥
104€ 1527 1746 A SLX
1047 1540 116 C=0
1048 1541 1260 PFAD=C
1049 1542 1160 DADD=C
1050 1543 1670 C=REGH 14
1051 1544 1530 ST=C BRING UP SSO
1052 1545 1314 ?513= RUNNING?
1052 154€ 37 GOC  SETPGM (1551) YES. TURN ON PRGM AMHUN
1054 1547 14 263=1 FGM MODE
1055 1550 33 GONC  LOWRAT <1553) NO
1056 1551 SETPGH S46 A=A+1 X
1057 1552 S46 A=A+1 XK
1058 1553 LOWBAT 514 286=1 LOW BATTERY?
1059 1534 27 GOC ALPHA (1556) YES
1060 1555 26 A=0 XS CLEAR LOW CAT
1061 1556 ALPHA 1214 257=1
1062 1557 23 GONC SHIFT (1561)
1063 1560 556 A=A+1
1064 1561 SHIFT 1074 RCR 2
1065 1562 1530 ST=C
1066 1563 1614 ?50=1
1067 1564 43 GONC RAD C1570)
1068 1565 460 LDI
1069 1566 200 CON 0200
1070 1567 506 A=A+C X
1071 1570 RAD 114 25d=1
1072 1571 57 GOC  RADSET (1576)
1073 1572 GRAD 214 765=1
1074 1573 43 GONC USER (1577)
1075 1574 S66 A=A+! XN
1026 1575 566 A=A+1 XS
1077 1576 RADSET S65 A=A+1 KS
1078 1577 USER 274 RCR S
1079 1600 1530 ST=C
1080 1601 1614 ?2S0=1
1081 {602 S3 GONC FLAGS (1607)
1082 1603 066 A=A+1 XS
1082 1604 S66 A=A+1 KS
1084 1605 566 A=A+1 XS
108% 1606 966 A=A+{ XS
108€ 1607 FLAGS 274 RCR S
1087 1610 126 C=0 XS
1088 1611 ?¢56 C=C+C
1089 1812 1474 RCR 1
1090 1613 126 C=0 XS
1091 1614 756 C=C+C
1092 1615 756 C=C+C
1092 1616 S916 A=A+C
1094 1617 460 LDI



*
*

*
%

1093
109¢
1097
1098
1099
1100
1t0t
1102
1103
1104
1105S
1100
1107

a
l
d
w
l
a
d

i
y

W
O
N
T

A
D
W
U
N
~
-
O

—
t

a
h

a
h

o
a

a
A

m
t

we
n

N
P
N

N
D
R
—
-
O

1124
1125
1126
1126

1620
1621
1€22
1623
1624
1€25
1628
1e27
1630
1631
1632
1633
1£34

1€35
1636
1627
1640
1€41
1€42
1643
1644

1645
1646
1647
1650

1651
1652
1653
1654

IF KEY IS
THIS

1131
1132
1132
1134
1134
1135S
1136

1138
1139
1140
11414
1142
1143
1142
tt44
1145S
1145
1146
1147
1148

IS A

1635
1656
1657
1660
1661
1662
1663

1654
1665
1666
1667
t6vo0
1671
1672
1673
1674
1675

1676
1677

20
1160
460
avs

17260
256
1260

LDSSTO 106
1760
1160
1670
1530
1740

XR/S
S74
1230
1414

1530
14
93

XRS10
460
204

ARS20 1414
1237

1
0

LET UP, 15d RUN,

CON
DADD=C
LOI

CON
PFAD=C

AC EX

WRTEN
C=0
PFAD=C
DADD=C
C=REGN

ST=C
RTH

ENTRY

RCR
CST EX
?7St={
GoLcC

ST=C
?83=1
GOHMC

LDI
COHM2
GOLONG

?781=1
Goc
Gosus

id

ARS

R/SCAT

KRE20 (1651)

e 4
PARSSS6

KRE10 (C1645)

PACH4

1a

EXECUTE R/S

PUT UP SS 3
CATALOG FLAG?
YES. GOTO CATALUG FCH.

RETRIEVE S€0
PROGRAM MODE?
ND

FC FOR STOP

PARUSEFLAG?
YES
CHECK FOR KEY DOWH FOR BOLT 10uME.

OTHERWISE PUT UP CESCRIPTION OF STEP.
PATCH TO SPEED UP- EXECUTION OF R/S.

1514
63

404

7512=1
GONC
cg=
Gosus

XDEF
GOTO

C=REGN
? CH#0
Goc
C=C+1
REGN=C
Gaosue

?89=1
GSUBHNC

ENTRY
CON
CON

XRE25 (1664)
6
MSGA

MSGPR
XRS40 (1674)

1S
X
XRS30 (1671)
®
15
DFKECK

NULTST

XRS4S
@13S7?3
B674

PRIVACY?
NO
YES

"PRIVATE"

LINE NUMBER # 0%?
YES, NON-ZERD
ZERO. SET TO 1

DISPLAY NEXT STEP

KEYBOARD RESET YET?
NO

GOosSUB PRTES



*
XX

%
*

*
X
X
F
H

1700 i Gosia
1701 0

ENTRY
RUN

1702 1310 Si3=
1703 17°90 C=REGN

3 1704 106 C=0
1705 1146 C=C-1
1706 1250 REGH=C
1707 1670 C=REGH
1710 1530 ST=C
1711 7&6 C=C+C
1712 766 C=C+C
1713 S53 GONC

1714 1€35 CON
1715 674 CON
1716 1 GOSUB
1717 0
1720 RUH1I1 1404 Si=
1721 1670 C=REGH
1722 1€30 C=ST
1723 1650 REGN=C

—
!ANNx

RUH
GET #4 USER PROGRAM RUMHIHLG

1 SET RUNNING FLAG
1S SET LINE # TQ FFF
X
x
15
14

PUT UP €S0
XS
XS DATA ENTRY FLAG?
RUM1Y (1720) HO

YES, MUST BE PAUSE
TERMINATION

@16325 GOSUB PRTH4
@674 PRINT DATAENTRY STRING
RSTNS! CLEAR MSGFLG, DAT&ENTRY FLnG, ETC.

0 CLEAR PAUSIHNG
14 PUT

SS0
14 BRCK

.0GIC FOR CLD ENTERS AT NWGOOS,
ENTRY COHDITION: SSO UP

1176 ENTRY
1177 1724 NWGOOS i! GOsuB
1177 1725 )
1128
1129 1726 214 ?85=1
1180
1181
1182 1727 107 GOC
1183 1730 1 GOSuB
1183 1731 0
1184 1232 460 LDI
1185 1733 96 CON2
1186 1734 1650 SRSABC
1187 1735 t Gosus
1187 1736 0
1188 1737 RUN20 1 GOLONG.
1188 1740 2
#R/S IS XKD AND DOESN'T HAVE

NWGOQS
PGHMROH TURN ON PRGM &HNNUNCIATOR

& ENABLE LCD
MSGFLRG?
MSGFLG CAM OHLY BE SET
HERE ON PAUSE TERMIMATION

RUN20 (1737) YES
CLLCDE ©

2 14 EAST GOOSE

ENCFOO

NFRPU CAN’T BE A RTN BEE€AUSE

NFRPU OH THE STACK

INTARG - ZERO THE ALFHA REG -AND STORE THE CHAR IN G AS THE

1194
1195
1196
1197
1198
1199
1200
120¢
1202

FIRST CHAR.

ENTRY
1741 INTARG 116 C=0
1742 1050 REGMN=C
1743 750 REGN=C
1744 650 REGN=C
1745 230 C=G
1746 S550 REGN=C
1747 1740 RTN

EHTRY

INTARG
I

a
n

o
n
©

STORFC



X
E
N
F
X

%
*

%*
FF

¥
XE
F
X

*
X
X
X
X

%*
¥

¥
X

STORFC - STORE FUNCTION CODE'TO PEG 10
ON ENTRY, DESIRED FZ IS IN C[2:0), LEFT JUSTIFIED IM THAT FIELD.
OM EXIT, FC (4 DIGITS) STORED TO REG 10[4:1]

REG 10L0] IS SCRATCH, Al4:01 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 SHIFT INTO LCD FROM RIGHT EHD
CALLING SEGUEHCE: KOSUB HESSL

CoH 1ST CHAR, LCD FORM
CON 2ND CHAR, ...

CON FINAL CHAR + @1000
SPECIAL CHARACTERS (THOSE HAVING LCD CREG=1)> CAN ONLY BE USED

AS THE FINAL CHARACTER OF THE MESSaGE.
ASSUMES LCD EHABLED OH ENTRY.
USES C[s:0] AMD LEAVES LCD ENABLED ON EXIT

1228 ENTRY MESSL
1229 1757 MESSL 6560 C=STK
1230 1750 MESS10 1460 CXISA
1231 1761 1750 SLSABC
1232 1762 1072 C=C+1 MH
1232 1763 1366 ? C#0 XS
1234 1764 1743 GOKNC MESS10 (1760)
1235 1765 740 GOTOC

ENLCD - ENAELE LCD DRIVER CHIP
USES C.X OHLY

1240 ENTRY EHNLCD
1241 1766 ENI.CD 460 LDI
1242 1767 20 CON2 1 0
1242 1770 1160 DADD=C DISABLE SLEEPER CHIPS
1244 1771 460 LDI
1245 1772 375 CON2 1S 13
1246 17273 1260 PFAD=C TURH ON LCD DRIVER CHIP
1247 1274 1740 RTH
1248 UHLIST
1251 END

ERRORS : 0



SYMBOL

AFMT10
AFMT Ht
AFMT12
AFMT20
AFMT30
AFORMT
ALCL OO
ALCL10
ALCL20
ALCL30
ALCL40
ALCLS?
ALFHA
ANN+t14
ANNOUT
BLANK
CAPARC
CHKFUL
CHRLCD
CKFE10
CPGMTO
CPGM13
CPGMHD
DEROU
DERWOO
DERWOS
DERUW1O
DERW20
DERUWSO
DERWSS
DERUW6EO
DERW70
DFO010
DF 030
DF 040
DF050
DF 060
DF100
DF120
DF150
DF160
DFi190
DF200
DFILLF
DFKBCK
DFRETS
DFRETI
ENLCD
FLAGS
GENN20
GENN23
GENN30
GENN40
GENNSS
GENNUM
GRAD

1371
1354
133°
1350
1321
1554

212

673
1174
1207

3490
276
267
30S
265
3tS
302
261
S40
S54
S571
S67

621

241

404
342

1602
1007
1032
1030
1024
1047

1130

312

560

336

1021

1122

S530

1015

60



INTARG
KEYOP
KY11A
KYOP10O
Kyopt?®
KYOF40
KYCQPSH
KYOP6EY)
KYOP?70
KYOP890
KYOPCK
LDSSTU
LOWBAT
MEMLF 1
MEMLF2
MEMLF3
MEMLFT
MESS10
MESEL
NMadrX
NWGOO0<
OFSHFT
PMPT20
PMPT30
PMPT40
PROMF 1
PROMF2
PROMFC
RAD
RADSET
RAK1 00
RAK110
RAK60
RAK7 0
RAKS30
RAKS0
REGLFT
RL
RO1314
ROMHOS
ROMHO6
ROMH3S
ROMHED
ROWO
ROWO1O
ROWO9
ROW {
ROW? 0
ROW 1
ROWI2
ROWI20
ROW1I22
ROW125
ROWZ
ROW3
ROW4-8
ROW9
ROWR1 0
ROWS30
ROW931

1741
1212
12356
1221
1235
12432
1255
1272
12304
1305
1223
1627
1553
647
656
€64
641
1760
1757
1507
1724
1511
724
734
740
713
723
707
1570
1576
1442
1461
1372
1412

1427

1234
1254
1230
1229
1251
1270
1301
1303

15590
662
646
661

1764

1424

7432
731
735

1564
1571
1402
1471

1405
1421
1415

220
16

1176
t164

1242

654

15

1162

472

S57

Ol



RUOWI33
ROW93S
ROW93¢
ROWS4 0
ROW94S
ROWSS OQ
ROWSEO
RSTANN
RT
RUN
RUNT1
RUN20
RWO110
RWO140
RWOt141
SETPGM
SHIFT
SHMLABC
STORFC
TXRW@10
TXRUW30
TXKTROM
TXTROW
TRATSTR
USER
XMSGPR
XR/S
XRSt0
XRS20
XRS25
XRE3O0
XRE40
XRE4S

id47
164
166
207
231
237
240
1531
235
1702
1r29
1737
351
360

155t
1561
245
1750
366
403
3635
362
36¢€
1577
555
1635
1645
165t
1664
1ev1
1674
1676

125
146
1€53
172
234
254
251

214

1713
1727
260

154¢€
1557
222

430

364
1973

1652
1644
1656
16664
16672

244
232

62



ENTRY TABLE

AFORNMT
ALCL OD
AMN+14
ANNOUT
ELANK
CHKFUL
CHRLCD
CPGM10
CPGMHD
OCEROW
DERWOOC
DF 060
DF150
DFt160
OF200
OFILLF
DFKBCK
CFRET8
DFRET9
ENLCD
GENNUM
INTARSG
KEYOP
KYOPCK
LDESTH
MEMLFT
MESSL
NWGOO0<
OFSHFT
PROMF 1
PROMF2
PROMFC
RAK60
RAK?70
REGLFT
ROMHOS
ROMH3S
ROMHED
ROW120
ROW933
ROW940
RSTANN
RUN
RWU110
RWOt41
STORFC
TXRW1O
TXTROM
TXTROW
TRTSTR
HHSGPR
HR/S
XRE4S5

1050
131
1533
1524
667
672
671

11727
1103
255
262
607
2u2
205
347
S542
S3t
S542
941
1766
7S

1741
1212
1222
1627
641
1757
1724
151
713
723
707
1372
1412
632
1154
1170
t152
431
147
207
1531
1702
35t
361
1750
366
365
362
366
559
1635
1676



EXTERNAL REFERENCES

APRD-
APND-
APND11)
APND1 0
APHNDDSG
APNDDG
ASCLCD
ASCLCD
BLANK
BLANK
BLINK
BLINK
CHKFUL
CHKFUL
CHRLCD
CHRLCD
CLLCDE
CLLCDE
DEROW
DERCUW
OF150
DF1S0
DFKBCK
DFKBCK
ENCPOO
EHCPN0
ENLCD
ENLCD
FORMAT
FORMAT
FSTIN
FSTIN
GCPKE
GCPKC
GENNUM
GENNUM
GETPC
GETPC
GTLIHNK
GTLINK
GTLNKA
GTLNKA
GTRMAD
GTRMAD
INCAD
INCAD
INCADZ
INCAD2
LDSSTO
LDSETO
LEFTJ
LEFTY
LINNUM
LINNUNM
MESESL
MESSL

1064
1065
1120
1121
1103
1104
424
425
160
161

1252
1253
426
427

11727
1200
1450
145t
1413
1414
432
433
1210
121
205
206
203

S47
550
153
154

1147
1150
1143
1144
1123
1124

306
307

345
346
1427
1420

247
3590

451
452
141
142

Stitt
St12

454
455

63
63 C

l
r

1730
1731

602
603

S545
46
330
331

S64
SES

607
610
375
376

€00
601

641
642
421
422

1433
1434
449
441

1527
1530
S07
S10

1735
1736
37%
S77?

[4 Xe
710

1214
1215

1240
1241

64



MSG
MSG
MSGA
MSGA
MSGPR
NAM44@
NAMd44@
NAME4A
NAME4A
NAME4D
NAME4D
NBYTAO
NBYTAO
NBYTAR
NBYTAB
NEXT!
NEXT1
NFRPU
NFRPU
NLTO020
NLT 020
NM443S
NM44R3
NULT#2
NULT#®2
NULTST
NULTST
NXBYT3
NXBYT3
NXBYTAR
NXBYTA
HMXBYTO
NXBYTO
NXTBYT
NXTBYT
OFSHFT
OFSHFT
PACH4
PACH4
PARSSE
PARSS6
PGHAON
PGMAON
PROMF 1
PROMF 1
PROMFC
PROMFC
R/SCAT
R/SCAT
REGLFT
REGLFT
ROW120
ROW120
RSTANN
RSTANH
RSTMS1
RSTHMSH
RTJLBL
RTJLBL
RWOt41

1662

136
137

1462
1463

434
435

447
450
43
44

S72
S73

1716
1717

323
324

615
616

467
470
64
65

35S
35%

134
13S

353
354



RWO141 461
SCROLO 70S
SCROLO 706
STORFC 1437 1504
STORFC 1440 1505
TOGSHF 123¢
TOGSHF 1237
TXTROW 17
TXTROW 20
UPLINK 1204
UPLINK 12803
XECROM 101
XECROM 102
XROMNF 1431
XROMNF 1432

End of VASM assembly

vASM ROM ASSEMBLY REV. 6/814

OPTIONS: L C S

* HP41C MAINFRAME MICROCODE ADDRESSES @4000-5777

S FILE CH2B
6 EMTRY CATE&&2
? ENTRY XCAT
8 ENTRY CNTLOP
9 ENTRY GTCRTR

10 ENTRY SSTCRT

11 ENTRY R/ZSCRT

12 ENTRY BSTLRAT

13 ENTRY CaT##!1

14 ENTRY BAKAPH

1S ENTRY PBRKDE

16 EHTRY BLINK

1? ENTRY BLINK1

18 ENTRY DEEXP

19 ENTRY DEROVF

20 ENTRY DERUN

21 ENTRY DIGENT

22 ENTRY DIGST*

23 EHTRY DSPCA

24 ENTRY DSPCRG
25 ENTRY FI1X57
26 EHTRY FORMAT

27 ENTRY GTRMAD
28 ENTRY INPTDG
29 ENTRY LDD.P,.

30 ENTRY HOREGS
31 EHTRY NOTFIX
32 ENTRY RFDS&SS

33 ENTRY RG9LCD
34 ENTRY ROUND
35 ENTRY RSTST

36 ENTRY SETQ=P
37 EJECT



*
R
F
R
E
R
E
R
E
E
R
E
E
R
E
R
E
R
E
T
R
E
R

67
GTRMAD - GET XEQ ROM FUNCTION ENTRY ADDR

CALLING SEQUENCE
C<2:0) = LOWER 1&HALF BYTES OF THE XEQ ROM FUNCTION CODE
GoSuB GTRMAD
{RETURN HEFE IF ROM NOT PULGGED IM OR FC # TOO BIG)
{RETURN HERE IF ROM PLUGGED IN AND FC # IN LIHIT>
WHEN RETURN REG.B ALWAYS HAS:

B(2:0) = FUNCTION NUMEER
BC4:3> = ROM ID NUMBER

IF THE FUNCTION FOUND IN THE ROM THEN
A. [3:0] = AUXILIARY ROM FUNCTION EXECOTION ADDRESS
$2 = BIT 8 OF THE UPPER WORD IH FUNCTION TABLE
€3 = BIT 9 OF THE UPPER WORD IN FUMCTIOM TABLE
USED A,C,B(6:0), STATUS .SET, AND ACTIVE POINTER

SS 0 GTRMAD 132 C=0 M
Sé 1 ?56 C=C+C W
S?7 2 756 C=C+C W ROM ID IN C(3:2)> HOW
S8 3 1374 RCR 13 C(4:3> _ ROM ID
59 4 1706 C SR X
60 S 746 C=C+C X
61 6 746 C=C+C X
62 ’ 1706 C SR xX C.X _FC #
63 10 74 RCR 3 C.X _ ROM ID
64 11 406 A=C X A.X _ ROM ID
63 12 674 RCR 11
66 13 S534 PT= 6
67 14 352 BC EX WPT B(4:0)> _ ROM ID & FC #
68 1S 132 C=0 M
69 16 S20 LC S START FROM HEX S000 ¢ ASL 1)
70 1? 534 PT= 6
71 20 RMAC1IO 1460 CXISA READ ID FROM OHE PORT
72 21 1546 ? A#C X IS THE ID MATCH ?
’3 22 43 GOKNC RMAD20 ¢ 26> YES
74 23 RMADIS 1042 C=C+1! PT ADDR _ ADDR + HEX 1000
?S 24 1743 GOHC RMAD1O0 ¢ 20) CHECK ANOTHER PORT
?6 25 1740 RTH ROM NOT PLUGGED IN
°° 26 RMAD20 1072 C=C+1 M POINT TO 2ND WORD OF ROM
’8 27 306 C=8B xX LOAD THE FC #
9 30 416 A=C
80 31 1460 CXISA LORD # OF FC’S IN THE ROM
81 32 1046 C=C+1 X
82 33 1406 ? A<C KX IS THE FC IN THE ROM ?
83 34 303 GONC RMAD30 ¢ 64) NO, FC # TOO BIG
84 35 246 AC EX X C.X _ FC #
85 36 74€¢ C=C+C ¥ MULTIPLY FC #% BY 2
86 37 572 A=A+1 NM POINT TO BEGINNING OF FC TABLE
8? 40 132 C=0 M
88 41 674 RCR 11
89 42 1032 C=A+C M C.M _ FUNCTION TABLE ENTRY
90 43 1460 CXISA
91 44 66 C=C+C XS
92 45 ?66 C=C+C XS
93 46 1074 RCR 2
94 47 1530 ST=C SET TOP 2 BITS TO €£3,S2
95 S50 374 RCR 10
96 St 416 A=C R(3:2> _ UPPER BYTE OF XADR



®
%
F
F
F
X
E
R
E
E

E
R
E
E
X
E
R
E
X
E
R
C

E
R

9?

99
100
101
102
103
104
10S
106

i108

110

DIGIT ENTRY
DIGIT EHTRY HSE REG.9 & STATUS SET IN FEG.10

08
1074 RCR 2
1072 C=C+1 M POINT TO LOWER BYTE OF XADR
1460 CXISA GET LOWER BYTE
1434 PT= 1
412 A=C WPT AC3: 0) _ XADR
74 RCR 3

532 A=n+C NM COMPUTE CHIP 4&BDRESS
660 C=STK
1072 C=C+1 NM POINT TO P+2
740 GOTOC RETURN TO P+2

RMAD30 1172 C=C-1 NM
LEGAL

1263 GOTO RMAD1IS ¢ 23)

TO REMEMBER ALL THE KEYS ENTERED.
FORMAT OF "REG.9 :

DIGIT 13 }

DIGIT 12-3:
DIGIT 2

DIGIT t-0

D.P, POSITION, WHICH IS THE # OF DIGITS
BETWEEN D.P, AND DIGIT 3. ITS INITIAL
YALUE IS 10.
MANTISSA DIGITS, INITIAL VALUE ARE F’S
EXP, SIGN, =0 IF EXP POSITIVE

=D IF EXP NEGATIVE
EXP. DIGITS, INITIAL VALUE ARE F’S

STATUS INFORMATION

IF S9=1 MEANS
THEN CHZ SHALL NOT CHECK IF MANTISSA ZERO.

135
136
137
138
139
140
141

66 DGENS8 404 £8= 0

{ IF D.P, HIT, OTHERWISE = 0
1 IF EEX HIT, OTHERWISE = @
1 IF MANTISSA MHEGATIVE, OTHERWISE = 0
1 IF MANTISSA-NONZERO
THIS CALL IS FROM DERUNCDIGEMT IM RUM TIMED,

ENTRY ODGEBSS
SAY NO CHS WHEN X=0

67 DIGENT 1070 C=REGH 8
674 RCR 11
1530 ST=C RESTORE DIGENT STATHS SET
1534 PT= 12
230 C=G PUT THE DIGIT TO C<C13)
1376 ? C#0 S IS THIS A BACK ARROW 7?

1 GOLNC BAKDE YES
2

1374 RCR 13
1420 LC 12 LOAD CHS
1320 LC 11 LOAD EEX
1220 LC 10 LORD D.P.
416 A=C Ww COPY C TQ A
1256 A SL Ww GET READY FOR COMPARISGON
1576 ? A#C S IS IT A CHE ?
623 GONC DECHS ( 170) YES
1256 A SL
1414 ?2S1=1 EER HIT ?

1 GOLC DEEXP YES
3



1585
156
157
158
159
160
161
162
163

165
16¢

168
169
170
171
171
172
1723
174
1eS
176
17?
17?
1728
1¢9
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194

196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212

113
114
115
116
117
120
121
122
123

125
126
127

130
131
132
133
134
135
136
137
140
141

143
144
145
146
147
150
151
152
153
154
135
156
157
160
161
162
163

165
166
167
1v
171
172
173
174
175
176
1727
200
201
202
203
204
205

DE200

DE210

DE220

INDGJ

‘DEDP

OEEEX

DECHS

DECHS1

RSTSTJ

CHSEXP

1436
557
1410

343
1014
37

1010
463
1004
443
1170
416

? AKC
GONC
A SL

? A#C
GONG
? Cé#0

GOHC
€3=

PT=

C=REGN
C=C+1

GONC

INC PT
LEGAL
GOTO

? PT=

GOoLC

?S0=1
GocC
C=REGHN
C=C-1
REGN=C
GOLONG

7250=1
coc
S0=
GOTO
C=REGN
a=C
PT=
LC
? a<c
coc
S1=
283=1
coc
C=0
C=C-1
C=0
PT=
LC
LC
S3=
GOTO
?251=1
coc
288=1
coc
283=1
GONC
?82=1

coc
§2=
GOTO
s2=
GoTo
C=REGN
A=C

S
DEEEX

s
DEDP
S
DE200
1
3
9
PT
DE220

DE210
3
EL INK1

INDG J
9
S
9
INPTDG

BLINK
1
RSTSTJ
9

13
2
S
BLINK
1

RSTST

XS
13
9
1
1
RSTuR9

CHSEXKP

DECHS1

BLINKI1

“w+3
1
RSTST
0
RSTST
9
Ww

147)

143)

123)

131)

125)

1415

231)

201)

231)

247)

69
IS IT A EEX ?
YES

IS IT A D.P, ?
YES
IT A NONZERO DIGIT ?
NO
REMEMBER MANTISSA NONZERO
FIND A PLACE IN MANTISSA

FOUND THE LAST DIGIT
POINT TO LEFT NEXT DIGIT

MANTISSA FULL ?
YES, IGNORE THIS EHTRY

0.P. HIT ?
YES, PUT IT TO MANTISSA
MOVE THE POTENTIAL b.P,

TO RIGHT ONE DIGIT

D.P. HIT ALREADY ?
YES, IGHORE THIS D.P.
SAY D.P. HIT
PUT THE STATUS BACK
SEE .DO WE ALLOW EEX NOW

HAVE WE GONE TOO FAR 7
YES, NOT EXCEPT EEX NOW
SAY EEX HIT
MANTISSA ZERU ?
NO
SET MANTISSA TO

D.P. POSITION = 9
MANTISSA _ 1
REMEMBER MANTISSA NOMZERO

EEX HIT ?
YES, CHS OF EXP.
CHECK ¥=0 ?
NO
MAMTISSA NONZERO
YES, IGNORE CHS
CHE HIT 7

YES

PUT STATUS BACK

PUT STATUS BACK



*
N
F
X
R

*
X
X

FF
*

X

255

DERUN
COME

206
207
210
211
212
213
214
215
216
217
220
ct

222
223
224
225

226
227
230

234

RSTO9J
DEERP

EXPDGH

EXPDG2

ELINK1
BL IHK

INPTDG

RSTORS
RETEST

tzé
1034
1526

1520
3233

15¢7¢
142

17256
1576
113

1634
1170
1042

33
1734

123532
1624
103

12340
460
220
1146
1773
1440
1740
1724

0
230
402
1170
242
1150
1070
674
1€30

74
1050
1740

C=0
PT=
? AKO
coc
LC
GOTO
? AKC
GONC
A SL
? AKC
GONC
PT=
C=REGN
C=C+1
GONC
INC PT
LEGAL
GoTo
? PT=
GONC

DISOFF
LbI
CON
C=C-1
GONC
DISTOG
RTH
DEC PT
NOP
C=G
A=C
C=REGHN
RC EX
REGN=C
C=REGH
RCR
€=ST
RCR
REGN=C
RTN

*
X
P
D
X

JI
+
0

o
w

+2
13
RSTORS

S

BL THK

S
BL INK
0
9
PT
EXPDG2

EXPDGH
0
INPTDG

( 227)

¢ 223)

¢ 240)

70
ASSUME EXP WAS MEGATIVE

WAS EXP HEGATIVE ?
YES
LOAD A "D" TO REG.9¢2)
RESTORE REG.9
IS IT A EEX ?
YES, IGNORE IT

IS IT AD.P., ?
YES, IGHORE IT
FIND A FLACE IN ENP

FGUND THE LAST ESP DIGIT

EXP FULL ?
NOT YET

DISOFF IGNORE A KEY, TURN DISPLRY

NOMAS
NOt MAnufactarer Supported

recipient agrees NOT to contact manufacturer

INSERT A DIGIT TO REG.3

PUT THE STATUS BITS BACK

= ENTRY POINT OF DIGIT 'ERTRY IN RUN TIME
IN FROM MAINLOCP WITH THE 1ST DIGIT IN AC3:2], PC POINT

TO 1ST BYTE OF DIGIT

261
262
263
264
265
266

255
256
257
260

251

DERUN 10324
256
130
410

23

DIGST* - DIGIT EMTRY
SET UP REG.9{REFER THE FORMAT TO DIGEHNT)
RESET DIGEHT STATUS(CHS,D.P.,EEX) AND SAVE IT IN REG.10[1:0]
PUSH THE STACK IF PUSHFLAG SET
IF NOT IN PROGRAM,

ENTRY IN MEM.

PT=
AC EX
G=C
€8=

GOTO

INITIALIZATION

CLEAR X

2

DIGST! ( 263)

SAVE THE DIGIT IHN G

REMEMBER IN RUH TINE
TELL DIGENT CALLING FRCM DERUH

K.



*

*

*»

bo)

*

*

CALLED BY DATAENTRY WITH DIGIT CODE IN G
ASSUME CHIP 0 ENABLE
NOT A

27?
278
2793
280
281
282
282
284
284
285
28¢
287
288
289
289
290
290
291
292
292
292
294
295
2946
297
297
298

DIGIT

302
302
303
304
304
30S
305
306
306
307
307
308
309
310
311
312
313
314
315
316
317
318
319
321

SUBRODTIHE,

262
263
254
265
266
as?
270
271
272
273
274
275
276
277
200
301
302
303
204
305
306
307
310
311
312
313

DIGST+ 404
DIGETY (té6

1156
126

1334
1220
1150

1
0

1670
1530

14
S53

t
0
1
2

DIGEST2 ¢€14
1
1

610
116
350
414

1
2

€8=
C=0

C=C-1
C=0
PT=

LC
REGH=C
GosuB

C=REGN
ST=C
?83=1{
GONC
GosUR

GOLONG

?€11=4
GsusC

Stii=
€=0
REGN=C
?288=1
GOLNC

ENTRY DURING RUN TIME

314
315
316
317
320
321
322
323
324
325
326
327
330
331
332
233
234
33S
236
337
340
341
342
243

21
DERUNS

O
2
0
=
0
=
N
O

—
-

1543

GosuB

B=n
Gosus

Gosus

Gosus

cosus

AB EX
PT=
A=C
LDI
CON2
? A#C
GocC
? A<C
GONC
AC EX
PT=
G=C
GOTO

* END OF DIGIT ENTRY UPDATE PC
"

RETURN TO VARIES PLACE

S
3
10
9
STBT10

0
Ww
W
X
1

14

DIGST2 ¢ 303)
INSSUR

bATZ20

R-SUB

1

3

PAT231

GETPC

WPT
ENCF OQ

DIGENT

NOREG9

NBYTAB

WPT
1
WPT

1 13
PT
DERNRT ¢ 344)
WPT
DERRRT ¢ 344)

0

DERLINS ¢ 317)

71

REMEMBER HOT IH RUM TIME
INITIALIZE REG.9

EXP POSITIVE

INITIAL D.P., POSITION

MOVE STATUS BITS TO REG.10

LOAD SET #0
PROCMODE 2
NO
INCREMENT LINE#® BY 1

RETURM TO DATAENTRY

PUSH FLAG SET ?
YES, PUSH STACK

CLEAR X
RUNNING ?
NO, RETURN TO DATAENTRY

DROP THRU TO DERUN

HORMALIZE DIGIT ENTRY

SAVE PC IN B

AC2:0] _ NEXT FC

IS A ROW 1 FC ?
ND, EXIT
IS A DIGIT FC ?
NO, EXIT

PUT THE DIGIT TO G



*
$

¥
X
E

F
¥

XE
E
E
R
E
X
E
L
E
E
R

72
323 244 DERNRT 56 Ak EX
324 245 1 GOSUB DECAD POINT TO LAST BYTE OF DIGITEHTRY

324 346 0
325 347 DERRTH 1 GOSUB PUTEC
325 350 0
326 351 1 GOLONGNFRFU
32¢ 352 2

OVERFLOW- OVERFLOW DETECT BY DIGIT ENTRY ROOTINE

330 353 DEROVF 156 AB EX
331 354 1140 SETHEX
332 355 34 PT= 3
332 356 1713 GOTO DERRT! ¢ 347)

COMSTRULT DIGIT ENTRY DISPLAY FROM REG. 9
(PLEASE REFER THE REG.9 FORMAT ‘TO DIGENT)
CALLED BY DATAENTRY., DIGENT ROUTIHE ITSELF WOH'T REFRESH
THE DISPLAY, IT ONLY UPDATE "THE REG.9. SO, DURING DIGIT
ENTRY, DATRERTRY HAYE TO CALL THIS ROUTINE FOR ERCH DIGIT
TO REFRESH DISPLAY.
STATUS BITS MEANING:
S0 - D.P. HIT S1 - EEX HIT
€2 - CHS HIT $4 - DIGIT GROUPING FLAG
85 - DECIMAL PQINT FLAG

RGOLCD BUILDS REGS A & C AND.SETS UP P AND @ FOR A SUBSEQUENT
CALL TO RFDSS5, RFDSSS IS THE ONE THAT ACTUALLY SENDS STUFF TO
THE LCD.

350 357 RGILCD 1070 C=REGN 8 LOAD FLAGS - S2:CHS
351 340 674 RCR 11
352 341 1530 ST=C 1 : EEX €0:D.P,
353 362 1170 C=REGN'9
354 363 416 A=C Ww A _ REG.9
355 244 f GOSUB ENLCD ENABLE LCD CHIP
359 365 0
356 366 1 GOSUB LOAD3 LOAD ALL 3°S IHTO C
356 367 0
357 370 34 PT= 3 START FROM END OF MANTIZEA
353 371 RFDS10 S42 A=a+t PT FIND THE LAST DIGIT ?
359 3r2 S3 GOHC RFBS15S ( 377) YES
360 373 1142 C=C-1 PT C(PTy _ 2
361 374 676 A=A-1 S DECREMENT D.P. POS COUNTER
362 375 1734 INC PT POINT TO LEFT NEXT DIGIT
363 LEGAL
364 376 1233 GOTO RFBPS10 ¢ 3271)
365 377 RFDStS 642 A=A-1 PT RESTORE THE DIGIT
366 400 1414 ?Si=1 EEX HIT 7?
367 401 107 GOC RFDPS17 ¢ 411) YES, DON'T PROMPT MANTIZSA
368 402 24 ? PT= 3 MANTISSA FULL ?
369 403 67 GOC RFPS17 ¢ 411) YES, DON'T PROMPT
370 404 1724 DEC PT POINT TO PROMPT POSITION
371 405 642 A=A-1 PT ACPTY _ 1
372 406 120 LC 1 UNDER SCORE = "tF"
373 407 1734 INC PT
374 410 1734 INC PT RESTORE THE POINTER
375 411 RFDSI7 1614 2S0=1 D.P. HIT ?
376 412 133 GONC RFDS25 ( 425) NO, DON'T LONK FOT D.P.
377 413 RFDS19 676 A=A-1 § LOOK FOR D.P.



373 414
415

416
417?
429
421
422
423
424
425
426
427
430
421
422
423
434
435
436

427
440
441
442
443
444
445

446
447
450
451
452
453
454
455
456
457
460
461
462
463
464
465

4¢7
470
471
472

474
475
476
477?

S00
S01
S02
S03

RFDS20

RFDS2S

RFDS28

RFDS30

RFDE3S

RFDS40
RFDS42

23
1520
276
340
1334
240
1166
1414
203
1434
S42
107
€42
1£34
S542
S?

642
1042

43
12

€42
120

INC PT
2S4=1
GONC
? PT=
GOC
A=C

5 A=A-1

RFDS20

RFBS19

* 42
-
¢
w+

1S

RFPS3S
13
RFDS30
S

RFDS45S

WPT

PT
1

432)

444)

445)

450)

S06)

S01)

. S502)

S04)

a. =A
FOUND IT |! J!
POINT TO LEFT NEXT DIGIT

LOAD THE D.P. TO C
LOAD A COMMA INSTEsD CF

RESTORE THE POINTER
GROUPING FLAG SET 7?
NO

Aaci3y _ 3
COUNT 3 FROM LEFT
SHALL WE PUT a COMMA HERE 7
REACH LEFT END OF MAHNTIZSA
YES, WE “RE DONE
POINT TO LEFT NEXT DIGIT

LOAD A COMMA TO C

LOAD A D.P. INSTEAD OF
RESTORE POINTER

TAKE CARE OF THE SIGH
AC13) _ 2
ASSUME POSITIVE MANTISSA

CHS HIT 2
NO, MANTISSA POSITIVE
nen = 20

Q= 13

€¢2> _ 2
EEX HIT 2
MO, LET'S GOTO DISPLAY
LOOK AT DIGIT 1
IS THERE A DIGIT THERE ?
NO, LET'S PROMPT AT DIGIT f
RESTORE DIGIT 1
LOOK AT DIGIT 0
IS THERE @& DIGIT ?
NO, LET'S PROMPT AT DIGIT ©
RESTORE DIGIT 0
CCo> _ 3

WE ARE READY FOR LCD



¥
#

%
¥

*
*

EB
BE
B
E

BE
BE

BE
BE

BK
BE

J
433 504 RFDS4S 34 PT= 3 SAY DISPLAY EXP
439 50S 1740 RTN 74
440 506 RFDSS0 26 A=0 XS
441 S07 1634 PT= 0 SAY OHLY DISPLAY MANTISZA
442 St0 1740 RTN
442 511 RFDSSS 1722 C SR PQ DISPLAY ONLY 12 DIGITS
444 S512 1722 C SR PQ
445 513 150 SRLDB SHIFT INTO DISPLAY REG.P
44¢ 514 256 AC EX UW
447 51S 1722 C SR PQ
448 St6 1722 C SR PQ
449 St? 50 SRLDA SHIFT INTO DISPLAY REG.A
450 520 116 C=0 W
451 S521 250 SRLDC CLEAR DISPLAY REG.C
452 522 ENCP0OO 106 C=0 % ENABLE CHIP 0 & RETURN
453 ENTRY ENCPOO
454 S523 1260 PFAD=C DISABLE PERIPHERALS
455 524 1160 DADD=C ENABLE CHIF 0
456 525 1740 RTH

PGMAON - TURN OH PROGRAM ANNUHCIATOR
NO ENTRY REQUIREMENTS
LEAVES CHIP ¢ EMABLED ON EXIT
USES C AND OME SUBROUTINE LEVEL

463 ENTRY PGMAOHN
464 526 PGMAON 1 GOSUB ENLCOD
464 527 0
46S S30 S70 READEH
46¢ S3t 17230 CST EX
467 S532 1410 Si= t TURN ON PRGM ANNUMNCIATOR
462 533 1230 CST EX
469 0534 1260 WRTEN
470 S35 1653 GOTO ENCROQO ¢ 522)

NOREG9 - NORMALIZE THE DIGIT ENTRY STRIN IN REG.9 AND STORE
IT TO X-REf%

(PLEASE REFER THE INFORMATION TO DIGIT ENTRY)
ASSUMED CHIP 0 ENABLE. USED A,C. 1 SUB LEVEL,
RETURN IN HEX MODE, CHIP 0 ENABLE.
STATUS BITS MEANING
St ~- EEX HIT §2 - CHS HIT
89 - RUNNING OR SST

482 536 NOREG? 1170 C=REGH 9
482 S37 34 PT= 3 LOOK FOR LAST DIGIT
484 S540 NORGNS 19042 C=C+1 PT
485 S41 33 GOHC NORG10 ( S44)
48€¢ S42 1234 INC PT POINT TO LEFT NEXT DIGIT
487 LEGAL
488 S43 1253 GOTO NORGOS ¢ S40)
489 0544 NORG10O 1142 C=C-1 PT RESTORE THE DIGIT
490 S45 406 A=C X NORMALIZE EXP
491 546 126 C=0 XS
492 S547 1£34 PT= 0
492 S50 NORS20 S42 A=A+1 PT SHIFT BLANK OUT OF EXP
494 551 93 GONC NORG30 ¢ 556)
495 S552 1706 C SR x
49¢ S53 17234 INC PT



*
NORG30

HORG40

NMORG42
NORG4S

NORGSH

NORGS1

NORGGSS

NORG6S
MORG7 0
NORG?7S

1024
1233
1243
1526

1206
416
1334
1120

1502

1140
1740

7 PT=
CONC
SETDEC
? An
GONC
C=-C
a=C
PT=
LC
AC EX
A=A-C
coc
? A#0
GOC
A SL
A=A-1
GONC
A=A-1
? AKO
GOC
c=C-1
coc
A=A-1
A SL
GOTO
A=0
GOTO
A=A-1
GoC
A=A+1
GONC
GOTO
a=0
?82=1
GONC
A=A-1
AC EX
?S1=1
GONC
GOSUB

REGN=C
? PT=
Gace
?88=1
GoLC

COHN
CON
GOsSuB

GOLONG

C=0
REGH=C
SETHEX
RTN

2
HORG20

<
<

+
N
D

D
O
W
—
-
E
X
#

w
l

NORGS 0
PT
NORGS 1
M
s
NORG4 0
%
PT
NORGSS
s
NORGES
X
M
NORG45
S
HORG42
S
NORGSS
x
NORGS'
NORGS f
s

+2
Ss

W

NORG?70
OVFL1O

3

12
NORG?S

DEROYF

@1525
@674
DATOFF

-NFRKB

Ww
3

S50)

S¢e2)

605)

614)

e411)

S576)

S75)

614)

607)
€07)>

642)

643)

79

EXP SIGH NEGATIVE ?
NO
COMPLIMENT EXP
COPT C TO 4A

C{13)>=# OF DIGITS AFTER D.P.
AC13)>=% OF DIGITS BEFORE D.P..

LEADING ZERO ?
NO
SHIFT OUT LEADING ZERO
PASS D.P. ?
NOT YET
ZERO FOLLOWS BY D
LEADING ZERO PASS
NO
END OF MANTISSA 2?
YES, EXIT
EXP _ EXP-1
SHIFT OUT LEADING ZER®

P.

o.P, ?

PASSED D.P. ?
YES

usually NO CARRY HERE
CATCHES CARRIES
ASSUME MEMTISSA POSITIVE
CHE HIT ?
NO

EEX HIT ?
NO, DON'T CHECK OYERFLOU

OVERFLOW ?
NO
RUNNING ?
YES

GOsSUB PRT13



*
*

¥
¥ BAKDE - BACK SPACE DURING DIGIT ENTRY

BAKDE LIKES DICENT ONLY UPDATE THE DIGIT ENTRY STRING IN REG.9.
ASSUMED CHIP 0 EMABLE. USED A,C. RETURN WITH CHIP 0 ENABLE. 76

557 645 BAKDE 1170 C=REGHM 9
S53 646 2490 SEL @
559 647 1534 PT= 12
560 650 240 SEL P
Sét 651 436 A=C S AC13)> _ D.P. POSITION
562 632 1414 7S1=1 EEX HIT ?
S62 653 33 GONC BKMANT ¢ £56) HO, LOOK AT MANTIZSSA
S64 654 BKEKP 1£34 PT= 0 LAST DIGIT IN EXP
565 6535 23 GOTO EKDE1O0 ¢ 657) LOOK FUR LAST DIGIT IH EXP
566 656 BKMANT 34 PT= 3 LAST DIGIT IH MANTISSA
S67 657 BKDE1N 1042 C=C+1 PT
Sé8 640 53 GONE BKDE20 ¢( 665) FGUND THE LAST DIGIT !
S69 651 1142 C=C-1 PT CC(PT)> _ F
S70 662 676 A=A-1 S
S71 663 1734 IHC PT POINT TC LEFT NEXT DIGIT
ove LEGAL
573 654 1233 GOTO BKDE1O ¢ 657)
S74 €65 BKDE20 1414 7?7St=1 EEX HIT 7?
S75 666 203 GONC BKMN20 ( 706) NO
S76 667 BKEX10 1024 ? PT= 2 OVER EXP ?
S77 670 107 GOC BKER20 ( ?V00)> YES, EXP OUT
S573 671 BKDG 102 C=0 PT TAKE THE DIGIT OUT
S79 672 1362 ? C40 PQ MANTISSA ZERO ?
S80 673 37 GoC BKDGt ( é76> HNO
S81 674 1004 S2= 0 MANT. CAN'T BE NEGATIVE ZERO
582 675 4 £3= 0 REMEMBER MAMTISSA ZERO
587 676 BKDG1 1720 LC 1S
S584 677 413 GOTO RSTRGY ¢ 740> RESTORE REG.9
585 700 BKEXK27 1166 C=C-1 XS
586 701 1166 C=C-1 KS Was EXP NEGATIVE ?
58¢ 702 23 GONC BKEX30 ¢ 704) YES
588 703 1404 Si= 0 SAY EEX NOT HIT
589 704 BKEX30 126 C=0 XS
S90 705 333 GOTO RSTRGY9 ¢( 740) RESTORE REG.S
S91 706 BKMH2) 1324 ? PT= 13 PASSED LAST DIGIT ?
S982 707 137 GOC BKHNS0 ( v2) YES,DIGENT OFF
592 710 1614 ?2S0=1 D.P. HIT ?
S594 7114 57 GOC BKMN2S ¢ 716) YES
$95 712 1524 ? PT= 12 LAST DIGIT IN MANTISSA ?
S596 713 77 GOC BKMN20 ¢ ?22)> YES DIGENT 0OOT
S97 714 1076 €C=C+1 § O.FP. POS _ D.P. PUS-I
993 LEGAL
599 71S 1543 GOTO BEDG ( 671) BACK QUT ONE DIGIT
600 716 BKMH25 676 A=A-1 § IS THIS A D.P, ?
60t 717 1523 GONE BKDG ( 671) ND, BACK OUT BHE DIGIT
602 720 1604 SO0= 0
603 721 203 GOTO RSTSS ( 741)
604 722 BKMH30 1670 C=REGN 14
60S 723 1530 ST=C LOAD SET #0
606 724 14 ?S3=1 PROGMODE ?
607 725 53 GONC BKDE30 ¢ 732) NO
608 726 1 GOSUB DATIOFF
608 727 0
609 730 i GOLONG ERRfT20
609 731 2
610 732 BKDE30? 116 C=0 Ww



*
%

2
X
N

611
612
613
614
615
616
617
617

7233
734
73S
?36
°37?
740
741
742

RSTRGS
RETES

1150

2

REGN=C
SPOPND
LDI
CON2
RTH
REGN=C
GOLONG:

3 Clear ¥

77
7 7 LOAD THE "CLK" FC

60 BACK TO PARSE
9 RESTORE REGISTER 9
RSTET PUT STATUS BACK TO REG.10

BAKAPH - BACK SPACE DURING ALPHA  ENTRYCONLY IN NROMAL MODE)
ASSUMED CHIP 90 EMABLE.

USED

623
624
625
626
627
627
622
629
630
631
632
632
634
635
63¢
637
638
639
640
641
642
642
644
645
64¢
647
648
649
650
651
652
652
653
65+
655
656
657
658
659
660
661
662
662
6672
664
665
66¢€

A,C. NI[13] & BU13]1 USED.

743 BAKAPH 1104
744
745
746
747
750
751
v52
f93
734
755
756
[4-Xe
750
761
’62
763
764
765
766
67
?°70
21
v2
73
7724
77S
?76
°c?
1000
1001
1002

BKPH10

PROMPT

NFREB1
BKPHZ0

S70
1434
1352

1
2

416
670
252
256
1074
S50
?20
252
256
1074
650
1070
252
256
1074
250
1070
S74
12
374
1050
1170
1376
473

1
0

1670

9=
C=REGH
PT=
? CHO
GOLNC

A=C
C=REGH
AC EX
AC EX
RCR
REGHN=C .
C=REGHN
AC EX
AC EX
RCR
REGH=C
C=REGHN".
AC EX
AC EX
RCR
REGN=C
C=REGN .
RCR
C=0
RCR
REGN=C
C=REGN
? C80
GONC
GOSUB

FRSABC
CST EX
?56=1
GOC
?7S?=1
Goce
CST EX
C=B
C=C+1
CB EX
Gosus

GOTn
Cé=
S7=

AS LCD COUNTER.

0 KEY BOARD HAS NOT BEEN RESET
S
1
WPT IS ANY CHAR IN ALPHA REG. ?

DATI 06 NO. DO A CLA

Ww SHIFT THE LAST CHAR OUT

LCD FULL ?
BKPHSO0 (1047) YES, DO ARGONT AGHRIN
ROLEAK

READ LAST CHAR FROM LCD
TEST FOR PUNE. CHAR

BKPH20 (1020)

BKPH20 ¢(1020)

S
S
S
OPROMT OUT PUT PROMPT CHAR

NFRRBO (1055)
oc
0



*
*

#
%
F
R
E
E
R
E
R
E
E
N

667 1022 fe30 CST EX
668 1023 406 A=C
669 1024 460 LDI
670 1025 40 CON
671 1026 1546 ? A#C
672 1027 127 GOC
673 1030 106 €C=0
674 1031 1260 PFAD=C
675 1032 1160 DADD=C
676 1033 1070 C=REGN
677 1024 126 C=0
678 1035 1546 ? A#C
679 1036 67 GOC
680 1037 1 GosuB
680 1040 0
681 1041 BKPH30 246 AC EX
682 1042 1250 SLSABC
682 1043 1523 GOTO
684 1044 BKPH40 1 Gosue
684 1045 0
68% 1046 1443 GOTO
686 1047 BKPHS0 410 £8=
687 1050 1 Gosus
687 1051 0
688 1052 316 C=B
689 1053 1 GOosuB
689 1054 0
690 1055 NFRRBO t GOLONG
690 105¢ 2
691 ENTRY

RND FUNEZTION

695 1057 XRND 16720 C=REGN
696 1060 1074 RCR
697 1061 1530 s7=C
698 1052 406 A=C
699 1063 370 C=REGN
700 1064 404 €8=

ROUNDING ROUTINE
CALLING SEQUENCE :

Cc
AC2) = DSP #
$8 = { IF CALLED

0 IF CALLED
GOSUB ROURD

RETURN WITH ROUNDED NUMBER
USED A,B,C

713
714
715
716
17?
718
719
720
721

1055 ROUND
1066
1067
1070
1071
1072
1073
1074
107S

1240
226

15324
1024
447

17224
666
1743
416

SETDEC
B=A
PT=
? PT=
coc
DEC PT
A=A~1
GONC
A=C

ROQUNDA
RHD20

X

@40 LCAD A BLANK 78
% IS LAST CHAR A BLANK 2
BKFH30 (1041) NO
%

8 LOAD LAST CHAT FROM AREG.
XS
% IS IT A BLANK ?
BKPH40 ¢ 1044) NO
ENLCD

%
PUT THE LAST €HAR BACK

PROMPT 1015)
ENLCD

BKPH1O0 (1012)
1 NO SCROLL, PRORPT
ARGOUT ©

STOLCC

NFRKB1

XRHND

14 LOAD DISPLAY FORMAT
2

LOAD STATUS SET |
X
3 LOAD THE X
0

= NORMALIZEDNUMBER

"FROM "FORMAT"
"FROM "XRHD"

‘IN REG.C

XS
12 MOVE POINTER TQ 12-(DSP# +15
2 EHD OF MANTISSA ?
RNDSQ (1135) YES, NO ROUNDING

XS STOP 72
RND20 <(<1070> NO, KEEP GOING
Ww COPY THE NUMBER TO A



722

781

N
N
r
t
e

t
o
t
m
t
s
a
n

“
O
N
O
N
D
U
W
N
—
-
0
J

RHD40

RND?0
RHD?S

RHDED

RHD4S5

RND47

RHDSO

RNDSO

RHD9S

RND30

RND10O

RHD1 03

RHD110

RND120

1266
453
1214
143

1734
1524
437
S46
1743
62

1724
1024
S17
€46
1743

212
472
133
416

406
1434
1052
117

S7é
1616
£34

272
1140
1740
256
1526
1743
106

1€43
1214
1503
1433
S46

232
472
14€7
414

tte
1563
1204
1€6

1033
414
1513

6
1€24
642
1406
1677

? C80
GONC
?¢7=1

GONC
INC PT
? PT=

GOC
Ax=A+1

GONC
GOTO
DEC PT

? PT=
coc
A=A-1

GOHNC

B=0
B=A
A=A+B

GONC
A=C
A=0

n=_C
PT=
C=C+1

Gac
A=0
A=A+1

A SR
PT=

A=0
AC EX

SETHEX
RTH

AC EX
? A#D0
GONC
C=0
GOTO
?S7=1
GONC
GOTO
A=A+1

GONC
B=A
A=A+B

GOC
?258=1

coc
C=0
GOTO
§7=
RB EX
GOTO
?S8=1{

GONC
A=0
PT=
A=n-1
? ALC

GOC

XS
RHOZ0 (1144)

RND6O (1115)

12
RHE1QO C1147)
X
RMD40O (1102)
RHDEND (1115)

2
RHD120 (1163)
x
RHD?7Q (1110
W
WPT
M
RNDSO (1133)
Ww
WPT
x
1
WPT
RMDSS (1137)
W
S
Ww
11
WPT
M

W
XS
RMDOO (1135)

“
RND47 (1127)

RND&O
RND?S
X
RND1OS (1154)
M
M
RHD4S (1121)

N
N 1115)

1111)

RMD110 (1160)

W
RND90O <1135)

0
XS
ROUNDA (1067)

RND90O (1135)
X
0
PT
X
RND110 C1160)

EXP POSITIVE ?
YES
FIX MOCE ?
NO, LET’S ROUND IT UP

PASS LEFT END OF MaNTISESa?

YES, FIX MODE IHFEASIEBLE
KEEP MOVING TO ROUNDIHSZ PQINT

LET'S ROUND IT NOU
EXP POSITIVE
PRSS EMD OF MAHTISSA ?
YES, FIX MODE INFEASIBLE

HERE IS THE ROUNDING

ROUNDING OK |
SAVE THE # IN CASE OF OVERFLOW

TEST FOR OVERFLOW HUMBER

OVERFLOW

SET MANTISSA TO |

C_ROUNDED NUMBER

NO ROUNDING FOR OVERFLOW #
EXP HEGATIVE ?
NO
IT’S HOT REALLY A OVERFLY

FIX MODE ?
NO. LET'S ROUND IT UP

CALLED FROM "FORMAT" ?

YES
RETURN ZERO

DISPLAY THE # IN SCl MODE

ROUND IT AGAIN
CALLED FROM "FORMAT" 2
HO, NO DOUHDING THEN
IS FIX MODE FEASIBLE ?

act _ 9
EXP < 9
NO, FIX MODE INFEASIBLE



*
F
E
F
R
E
E
R
E
E
E
R
E
E
R
E
E
R
E
E
R
E
E

782 1172 1433 GOTO  RNDSO (i135)

FORMAT ROUTINE - FORMAT A NORMALIZED NUMBER
CALLING SEQUENCE :

C= MORMALIZED NUMBER
30SUBR FORMAT

RETURN < A : READY FOR DISPLAY REG.A >
<{ B : READY FOR DISPLAY REG.B >

USED A,B,C. ASSUMED CHIP 0 EHABLE
USED STATUS EITS 0-8
S4 = DIGIT GROMNPING FLAG
$5 = DEZIMAL POINT FLAG
$6 = ENS MODE FLAG
SS? = FIX HOLE FLAG
€8 = FIX MODE FERSIBLE FLAG

CALLS STBT1O, LORDZ, LDD.P., SETQ=P
PROBABLY USES

ROUND,

802 1173 FORMAT 356 BC EX W
802 1174 1140 SETHEX
804 1175S 1 GOSUB STBT10
804 1176 0
805 1177 316 C=B Ww
806 1200 410 S8= 1
807 1201 1 GOSUB ROUND
807 1202 0
802 1203 356 BC EX W
809 12104 i GOsuB LOARD3
809 1205 0
810 1206 1056 C=C+1
811 1207 416 A=C W
812 1210 1240 SETDEC .
813 1211 1670 C=REGN 14
814 1212 274 RCR S
815 1213 35¢ BC EX W
816 1214 176 AB EX S
817 1215S 246 B=C x
817 1216 306
818 1217 1376 ? €C#0 S
819 1220 33 GONC *+3 (1223)
820 12:1 1334 PT= 13
821 1222 1520 LC 13
822 1223 1214 257=1{
823 1224 f GOLNC HNOTFIX
823 1225 2
824 1226 FIX00 1534 PT= 12
825 1227 1266 ? C80 XS
82¢ 1230 133 GONC FIR20 (1243)
827 1231 1 GOosuB LDD.P.
827 1232 0
828 1233 1 GOSUB SET@=P
£28 1234 0
829 1235 FIX10 1724 DEC PT"
830 1236 1232 C SR M
831 1237 676 A=A~1 S
832 1240 1046 C=C+1 KX
833 124t 1743 GOHNC FIX10 <1235)
834 1242 173 GOTO FIRN40 (1261)

FIX MODE , HO ROUNDING
$0

NOMAS
NOt MAnufacturer Supported

Feciplent agrees NOT {0 contact manufacturer

OHLY ONE ADDITIONAL SUBROUTINE LEVEL

SAVE THE NUMEER Td B

MOYE STATUS BITS TO REG.1E

GET THE HUMEER EBRLCK
SIGNAL ROUNDING ROUTIHE
ROUHD THE NUMBER

MOYE THE NUMEER TO B TEMF.
LOAD ALL 3°S TO C

cCoy _ 3
a _ ALL 3°S

CC13Y _ DSP #
BC12)_DSP# ,
AC13)_DSP# ,
COPY EXP TO B

C_RQUHDED MNO.

BC135_2

MANTISSA POSITIVE ?
YES

LOAD THE MINUS SIGN
FIX MODE ?
NO

EXP POSITIVE ?
YES
LOAD DECIMAL POINT

SHIFT IN LEADING ZERO
DECREMENT DSP #
HHNTIL EXP = 0

PUT IM THE TAIL BLAHKS



835
83¢
837?
838
832
840
841
842
842
842
844
844
845
846
847
842
844
850
851
852

862

sae

FiRzo

FIX3S

F140

FIX45

FIXS0

FIXS?

LDCOMA

FIX6N

FMTRTHN

1146

1724

1233

1743
1724
1024

37
€42

1743
16:34

1140
356

C=C-1{
GocC

DEC PT

LEGAL
GOTO

C=0

A=f-1

GocC
GAsue

GOsSUR

DEC PT
? PT=
GoC
A=A-1
GOHEC
DEC PT
? PT=
GocC
A=A-1
LEGAL
GOTO
PT=
SEL @Q
?784=1
GONC
A=B

A=A-1

coc
INC PT
? PT=
GONC
PT=
SEL P
AB EX
GOTO

AC EX

255=1
GONC
LC
GOTO
LC
INC PT
AC EX
GOTO

cosue

?284=1
GsuscC

GOTO
A=RA-1

A=A-1
AC EX
SETHEX

BC EX
GOLONG.

X
FIR30 (1247)

FI¥20 <1243)

x

S
FIX60 (C1320)
LDD.P.

SETQ=P

2
FIRSO (1270)
S
FIR3S (1256)

2

FIXSQ (1270)
PT

FI¥43 (1263)

0

FIX57? <1303)>
S

S
LDCOMA (1307)

13
FI&NSS (1276)
13

S
FMTRTM ¢ 1326)
PT

#43 C1314)
15
"+2 (1315)
7

PT
SETZOM (1274)
SETG=P

LDD.P.

FIX4S <1263)
S
XS
Ww

LDSSTO

PASSING D.P., ?
YES, GOTO LOAD D.P.

81

FIX MODE, DEP# = 0

LCAD THE D.P.

SET Q=P

PASSING THE DSP #
END OF MANTISSa ?
YES
bDSP# _ DSPH -1

EHD OF MANTISSA ?

FILLING TAILING BLANK

GROUPING FLAG SET ?
NO
A.S _ 3C(COMM& COUNTERD

COUNT 3 AND LOAD AR COMMA

MOVE THE POINTER TQ LEFT

Q 13

AC13) _ 3

LOAD A COMMA

LOAD A D.P. INSTEAD OF

ACI3) _ 2
aczy _ 2



1335
1336
1337
1340
1341
1242
1243
1244
1345
1246
1247
1350
1351
1352
1353
1354
1355
1356
1357
1260
1361
13€2
1363
1264
1365
1366
1267
1370
1321
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

NOTFIX

ENGI 0

ENG20

ENG25S

EHNG30

m z p
]
u
d

“m
n

ENG40

ENG45

ENGSO0

ENGS60

sCloo

SETO=P

SETQ10

1534
S14
£23
406
460

3
1526

33
1034
1520
34

246
460
1463
246
240

1
2

306
246
706
246
1363

6
1266
1307
1413
240
1334
440
37

PT=
?256=1

GONC

A=C
LDI

CON
? A#O

Gac
A=A-C

GONC

A=A+C

GocC
A=A+C

GONC

C=8

€=-€C
C=C+A
A=A-1

:0C
DEC PT
A=A-1
GONC
A=0

GOTO

GOosSuB

DEC PT
? PT=
coc
a=A-1
GONC
A=A-1
DEC PT
? PT=
GONC
? B#0
GONC
PT=
LC
PT=
AC EX
LDI
CON
AC EX
SEL @
GOLONG :

c=B
AC EX
A=A-C

AC EX
GOTO
A=0
2? CHO
coc
GOTO
SEL Q
PT=
? P=Q
coc

SCI00 (1421)

ENGTO (1351)

*=1 (1345)

ENGAO (1414)

*=1{ (1351)

X
X
X

ENG30 (1365)

S
ENG2S (1356)
S
ENG25 (13356)
LGD. P.

2
ENG4S (1400)
S
EMG3S (1367)
PT

2
EHG40 (1374)
XS
ERGSQ (1404)
2
13
3
X

@14£3
X

FIRXS57

ENG25 (13586)

ENG20 (1353)
ENG30 (1365)

13

SETR20 (1433)

ENG MODE ?
NO, SCI MODE
A.%X _ EXP

EXP NEGATIVE ?
YES
COMPUTE EXP MOD 3

ADD 3 TO NEGATIVE EXP

COPY EXP BACK TO C.X
COMPLIMENT NEGATIVE EXP

MOVE THE D.P. TO RIGHT

DECREMENT THE DSP #

DSP# 0

PASSING DSP #

ACPT)_2, FILL TAILING BLANK

END OF MANTISSH 7?

EXP NEGATIVE ?
NO

LOAD THE MINUS SIGH

EXP POSITIVE ?
NO



*
%

¥
EF
X
X
X

*

TO LCD

83

SETR10 ¢1427)

PT
LCDP1O FOR PRIHRTER ROH

w+ (1442)
7
"+2 (1443)
1S LOAD A COMMA IHSTEAD OF

PT

IF CC13Y = 0 OR 9 IT MEANS A -NORMALIZED NUMEER
A ALPHA STRING

947 1431 17224
948
949 1432 1253
950 1433 SETR20 2440
951 1434 1740
952 1435 LDO.P., 242
953
954 1436 LDODFP1O 214
9535 1437 33
956 1440 720
957 1441 23
958 1442 1720
959 1443 1734
960 1444 242
961 1445 1740

DSPCRG - OUTPUT REG.C

IF CL131 = 1 IT MEANS
ASSUMED CHIP 0 ENARLE.
UEED A,B,C,N,
2 SuB LEVELS.

970 1446 DSPCRG 240
971 1447 36
972 1450 S76
973 1451 1576
974 1452 103
975 1453 1
975 1454 0
976 1455 !
976 1456 0
877 1457 356
978 1460 1
978 1461 2
979 1462 VIEWO0S 1334
980 1463 1420
981 1464 376
982 1465 DSPCA 1240
982 1466 1334
984 14€7 1220
985 1470 1220
986 1471 i1S74
987 1472 {60
988 1473 1
988 1474 0
989 1475 VIEW20 250
996 1476 1574
991 1477 160
992 1500 406
992 1501 1434
994 1502 1512
995 1503 17223
99¢ 1504 S552
997 1505S 47
998 1506 1
998 1507 0
999 1510 16353
1000 1511 VIEW30 460
1001 1512 40

SEL P

A=0
A=A+1
? A#C

GONC
Gosus

Gosus

Ce EX
GOLONG™

PT=
LC

Cs=N

? A#O0
GONC
A=A+1

Gosue

GOTO
LDI1
CON

STATUS BITS 0-8. RETURN CHIP 0 ENABLE.

S
S A.S _ 1
S IS IT A STRING ?
VIEWOS (1462) YES
FORMAT

ENLCD

W
RFDSSS

13
12
S

13
15
15
12 C<1:0) _ FF:DELIMINATOR

SAVE THE REG. IN N
ENLCD

12 €¢1:0) _ OUT GOING CHAR

X
1
WPT LEADING ZERO ?
VIEW20 (1475) YES, IGNORE IT
WPT HIT DELIMINATOR ?
VIEN30 (1511) YES
ASCLCD SEND IT TO LCD

YIEW20 (1473)

@40



1002 1513 236 C=B Ss LEFT JUSTIFY
1002 1514 VYIEW2S 1176 C=C-1 S
1004 1515 43 GONC YIEW40 (1521)
1005 1516 1440 DISTOG
1006 1517 1 GOLONG .ENCFOO
1006 1520 2
1007 1521 VIEW40 1750 SLSaABC
1008 1522 1223 GOTO VIEWSIS <(1514)
1009
1010
1011

se se oe oe fe be ke fe of a a oe be he fe he 3b he 3 Sh ok Se 3 ob 2 oc abe ae ae ae se oe ae de she ke of She Se ob oe of of he se sb oe ook af he ok he ole Se fe Se se Te oe ok
*THIS IS THE START OF THE CATALOG ROUTINE. CATALOG 2
*DISPLAYS PLUG IN ROM FUNCTIONS,
a8 se ob oe ole ke be he he fe 03 oe oe be ke he ke he of sh He 8 of Sk of ob se ok ok ob ae ake ake of she st ok ake of fe ok she of ok oh oh ok ake ooh she ok ke oe

1016 1523 CAT4##2 ti1é6 €C=0
1017 1524 146 AB EX KX
1018 1525 646 A=A~1 X GET NUMEER
1019 1526 1072 C=C+1 M ADDR= 2ND WORD OF ROM
1020 1527 534 PT= 6 2ND WORD= # FUNCTIOM= IN ROM
1021 1530 420 LC 4
1022 1531 534 PT= 6
1023 1532 NKXTROM 1042 C=C+! PT ADDR= 2HD WORD OF NEXT ROM
1024 1533 i GoLcC QUTGAT
1024 1534 3
1025 1535 1460 CXISA GET 2ND WORD= # FUNCTIOHS
1026 1536 706 A=A-C XK
1027 1537 1233 GONC NXTrROM C1532)
1028 1540 506 A=A+C X A IS NUMBER IN ROHN
1029 154t 32 A=0 r ADD A TO STRT DEF HDRES
1030 1542 256 AC EX
1031 1543 674 RCR 11
1032 1544 772 C=C+C M DOURPLE DISTANCE
1032 1545 1032 C=C+A M ADODRESS OF DEF - 1
1034 1546 1072 C=C+1 M GET ADDRESS OF CHARACTERS
1035 1547 1460 CXISA
103¢ 1550 246 BC EX X
103? 1551 1072 C=C+1 M
1038 15352 1460 CXISA
1039 1553 1074 RCR 2
1040 1554 306 C=B X
1041 1555 1434 PT= 1 BUILD ADDRESS
1042 1556 74 RCR 3
1042 13557 242 AC EX PT
1044 1540 674 RCR 11
1045 {1561 1002 C=C+A PT
1046 1562 ¢66 C=C+C XS
1047 1563 ¢66 C=C+C XS
1042 1564 ?¢66 C=C+C XS
1049 1565 47 GOC USLNG (¢1S71)> USLNG CODE
1050 1566 1174 RCR 9 MICRO DONE
105t 1567 1 GOLOHGC END2 PUT OUT PROMPT
105t 1570 2
1052 USLNG
1053 1571 1574 RCR 12
1054 1572 256 AC EX
1055 1573 1010 S2= 1
1056 1574 1 GOSUB TXTLB!
1056 1575S 0

11057 1576 GOLONG EMD3



1057 1577 2 85
a oF: abe 2k oie ok ok of be dk oie ole ok de oe kf ob od of ke ade ale of dic se afk Sle 2 ob le dle abe de dle ob fc dik ale de ke abe ode sks de abe ok de oe ie ke he

«CATALOG SUBROUTINES AND ENTRY LOGIC.
de oh 2 oe oe oe be ke be ae le be ok ste of oF se oh ok Se ok ola3 se of 3k ok ok ok so ae oe a oe se ke ak ke oe oe sk oe ok ke oe ok oh ake oe

1 GOSUB TONSTF

GET CATALOG NUMBER

THE CONTERTS OF THE C REG WILL BE SHOWN,
"E"= DIGIT OF ENTRY #,

8
S
WPT

o
n
;
m
o
s

X
O
X
=
0
0

B
—
-

CaATEé#1 (1703
S
CaT#R2

CaT##2

"OAt= ALPHA CHARACTER.

C= "a dokkkkkkQAA ARA"

*= DON'T KHOW OR DAN'T CARE (12R BO
SAVE ALPHA IN A
GET CATALOG #
C= "C semkmokskokkorr # tke!

SAVE CATALOG # IN ACS)
C= “C 0000000AAA AAA"

GET CAT # AND ENTRY #, "E"=ENTRY#
C= “0 000AAARAAC EEE"
MOVE TO HEKXT ENTRY
CLEAR BST FLAG
SAVE ENTRY #

C= "C EEE0000AAA AAA"

CHECK FGR CART ©
CHECK FOR CAT 1

CHECK FOR CAT 2

ake ste de se oe of ok de he de ofc ode fe de 3a Se 2 He be ofc sie 3 Se fe sd abe 3c Se de dhe She de de de ade ac oe He de fe oe fe ae dk dhe oe se she be 3c de de se ske

1061 1600 XCAT 256 AC EX
1062 1601 1530 ST=C
1062 1602
1062 1603 0

**IN THE NEXT PART,
**"C"= CATALOG #,

1066 1604 16 Aa=0
1067 1605 1070 C=REGN
1068 1606 234 PT=
1062 1607 412 A=C
1070 1610 1630 C=ST
1071 16141 1474 RCR
1072 1612 276 AC EX
1073 1613 256 AC EX
1074 1614 1050 REGH=C
1075 1615 GTCHTR 1070 C=REGH -
1076 1616 374 RCR
1077 1617 HOCHG 1046 C=C+1
1078 1620 1604 S0=
1079 1621 BSTCHNT 246 B=C
1079 122 306
1080 1623 174 RCR
1081 1€24 1050 REGN=C
1082 1€25 1176 C=C-1
1087 1626 1176 C=C-1
1084 1627 S47 GOC
1085 1630 1176 C=C-1
1086 1631 1 GoLC
1086 1632 3
1087 1633 1 GOLONG
1087 1634 2

1089 1635 CHTLUP 460 LDI
1090 1636 400 CON
1091 1637 KPCRHT 356 BC EX
1092 1€40 1714 CHK KB
1093 1641 173 GONC
1094 1642 1040 C=KEYS
1095 1€43 74 RCR
1096 1644 126 C=0
1097 1645 406 A=C
1098 1646 1€34 PT=
1099 1647 742 C=C+C
1100 1650 1 GoLC
1100 1651 3
1101 1652 460 LDI
1102 1653 207 CON
1103 1654 1546 ? @Q#C
1104 1655 XCCTMG 1 GOLNC
1104 1656 2
1105 1657 RSTRED 1710 RST KB
1106 1660 DECCHT 336 BC EX
1107 1661 1146 C=C~1
1108 1662 1S53 GONC
1109 1663 1323 GOTO
‘110 1664 SSTCAT 1 GOsus

@400

DECENT (1660)

3
Xs
X
0
PT
OFF

135
%
CLLTHG

X
KPCNT (1637)
GTCHTR (1615)
SETSST

LOAD TIME OUT CONSTANT

CHECK FOR "OR" KEY

R/S KEY?

CLEAR CATALOS AND MESSAGE

SET SST FLAG



L
I
=
)

w
h
w
h

a
l
l

a
d
h

w
l
d

c
h

c
h
A

w
h
A

-
h

e
l
d
w
l

C
d
a
h

w
h

w
h
S
d

w
d
=
=

O
N

U
N
B
A
B
W
N
D
N

-
—
- -
—

0

1120
1121

{665
1666
1667
1670
1671
1672
1673
1674
1675
167€
1677
1700
1701
1702

R/SCAT

BETCAT

1610
1070
374
1146
1346
1207
1153

GOTO
GOSUB

GOTO
GosuB

S0=
C=REGN
RCR
C=C-1
? C&O
GOC
GOTO

86
GTCNTR (16155 INC CHT IN B
RETKB CLEAR KEYBUORRD

GTCHTR (1615)
SETSST SET SST FLAG

1 SET BST FLAG

Io BST "COUNTER

X INDEX#07?
BSTCHNT (1621)
NOCHG (1617)

*THE ROUT:IWES WHICH GET AND DISPLAY THE CHARACTERS
*FOR THE THREE TYPES OF CATALOGS RARE LISTCD EELOU.
9 28ob ob ob be fe se 3k oe Fe be 8: 8 she sb he ok she of ab 8 Sk ol ok of ob of 3 ok oe sie fe be ohto Se ok ok ok ob oe ok ok ke be ok ok ok oe

1126 1703 CAT##!
1127
1128
1129
1130
1131
1132
1132
1133
1134
1135
1136
1137
113?
1138
1138
1139
1140
1141
1142
1143
1144
1145
1145
1146
1146
1147
1147
1148
1148
1149
1150
1151
1152
1153
11532
1154
1154
1155
1156
1156
115?

1704

1705

1706
1707
1710

1711
1712
1713

1714
1715
1716

1717

1720
1721

1722
1723
1724

1728

1726
1727

1730
1731
1232

1733
1734
1735

1736
1737

1740

1741
1742
1743

1744
1745S
1746
1747

PC

OVRINC

OVRROT

34
204
246
1146
1146
113

1
0

420
1604

34
356

1614

PT=
810=
BC EX
C=C-1
C=C-1
GONC
GOSUB

Lc
S0=
PT=
CB EX
GOSUB

GosuB

C=REGH |
LC
PT=
250=1
Goc
? AC
GOLNC

GosusB

GosuB

Gosus

?S0={
GoC
RCR
AC EX
Gosusn

GOsue

Si=
Gosus

GOLOHG

3
0 SET RAM FLAG

CHK FOR FIST TIMEx

X
s
PC (1721)

FSTIN

4

0 CLEAR BST FLAG
3

CLRSB2 CLR STK,L#,SAYE NEW PC

GETPC FETCH PC TO A¢0,3>

13

6
3

OVRINC ¢1737> DO BST?
WPT
QUTCAT

INCADZ

INCAD GET BY START OF LINK

FL INKA

BST
OVREROT (1745) LEAYE AC0:3)> ALONE
4

WPT
PUTPCD

CLLCDE

0 NO SCROLLING
DF 060

END3



1457 1755
ae ie fs Shu 2a oe ofc 3s 206 sd bc bz dhe die dhe sie She 30e ofx 3de22 le se de dhe she She be abe dhe be Se ab de cde de She fe de dle ake ob ob ob Ne de de ok ake bs de de 2b

1159

2

ENTRY NFRET+
8 he 34 he he obs be oe osa she st: oe os Sk 3ak she ob ke ok ob of ob ok be ee oe ob ok oF ok sk of she ke sk sk ok se oe oe ok oh
*THIS CODE FINISHES REGISTER ARITHMETIC,
2c 30 oe 3c 3c oe sd de 2c fe ol iz sk de die ob abe 3c die 3k aei 2k 3 ake 3 2c be de dz ale ae Se ab ake Sc de de de ole die le de ok ok ke dle

1163
1163
1164
1165S
116¢
1167
1168
1169
1170
1171
1172
1173
1173

1756 NFRST+
1757
1760
1751
1762
1763
1754
1765
1766
17267
1770
1271
1772
1773
1774
1775
1776
17277

ERRORS

HOOVF

1
0

356
324
113
106

i160
1670
S74
1530
1214

1
2

260
1160
356
1350
1740

GSBLNG OVFL10

BC EX
? PT= 10
GONC NOOVF
C=0 X
DADD=C
C=REGN 14
RCR 6
§T=C
?287=1
GOLNC ERRIGH

C=N
DADD=C
BC EX
DARTA=C
RTN

UNLIST

CHECK OVERFLOW

IF PT = 10 OVERFLOU
C1773)

RE-ENABLE CHIP 0

RANGE ERROR IGHORE?
ND. GO TEST ERROR IGHBRE FLAS



SYMBOL

BAKAPH
BAKDE
BKDE10
BKDE20
BKDE30
BKDG
BKDG 1
BKEX10
BKEX20
BKEX30
BKEXP
BKMANT
BKMH20
BKMN2S
EKMH30
EKFH10
BEKFH20
BKPH39
BKFH40
BKPHSO
BLINK
BLINK!
BETCAT
BSTCHT
CATH##1
CAT##A2
CHSE¥XP
CNTLOP
DEZO0O
DE210
DE220
DECCNT
DECHS
DECHS!1
DEDP
DEEEX
DEEXP
OERNRT
DEROQVF
DERRT{
DERUN
DERUNS
DGENSS8
DIGENT
DIGST*
DIGEST!
DIGSTR2
DSPCA
DSPCRG
ENCPOO
ENG10
ENG20
ENG25
ENG30
ENG3S
ENG40

TABLE

743
645
657
665
732
671
676
667
700
704
654
655
706
716
722
1012
1029
1041
1044
1047
231
231
1672
162t
1703
1523
204
1635
123
125
131

1660
170
1cé
143
147
214
344
353
347
255
317
66
6?

262
263
303

14465
1446
S22
135t
1353
1355
1365
136°?
1374

664
660
725
77
673

670
702

653
666
71
713
1046
1010
1027
1036
1000

220

trot
1627

171

121
130
126

1641
10¢

117
114

33°

356

343

261
276

535
1344
1427
1420
1424
1373
1377

707

1006

215 1?5

1264 1362
1357

154 144

88



ENG45
ENGSO0
ENGSO
EXPOGH
EXPDG2
FIX00
FIXt10
FIX20
FIX30
FIR3S
FIX40
FIX4S
FIX50
FIXSS
FIKS?
FIX50
FMTRTH
FORMAT
GTCHNTR
GTRMAD
INDSG J
INPTDS
KPCNT
LDCONMA
£0D.P.
LODP1O
NFRKBO
HFRKB1
NFRST+
NOCHG
HOOYF
NOREG9
HORG 0S
NORG10
NORG29
NORG30
NORG40
NORG42
NORG4S
NORGS 0
NORGSt
NORGSS
NORG65S
NORG?70
NORGY?S
NOTFIX
NXTROM
OVRINC
OVRROT
PC
PGMAON
PROMPT
RZSCAT
RFDS10
RFDE1S
RFDS17
RFDE19
RFDE21
RFDE2S
RFDE2¢E

1400

1404
1414

223
227
1226

1235
1242
1247
1256
1261

1263

1270
1276
1303

1320
1326

1123

1615S

141
2410
1€37
1307
1435
1436
10SS
1017
1756
1617
1773
S536
S40
S44
SSO
S56
S70
S75
S576
605
607
6t4
641
642
643
1335
1532
1737
1745
1721
526
1015
1667

377
411
413
417
425
431

1371
1401
1350

224

1241
1246
1244
12862
1242
1325
1265
1302
1273
1251
130¢€

1671

135

1662
1277

1017

1230

1267
1260

1666 1663

612 571
S77

401

89



RFDE2Y?
RFDE28

RFDS30
RFDS35
RFDS40

RFDS42

RFDS4S
RFDSSU
RFDSSS

RGSLCD
RMAD1O
RMAC ES

RMAD20
RMRD30

RND1OD

RND1 0S
RNDI1O

RND120

RND20
RND30
RHMD40

RND4S

RHD47

RNDSO

RNDA OQ

RND?0
RND?7S

RND90

RND9S
ROUND

ROUNDA
RSTKBD
RSTO0SJ
RSTORYS
RSTRGS

RSTSS

RSTST
RSTSTJ
sCl100
SETCOM

SETQ10
SETQ20

CETQ=P

SSTCAT
USLNG
VIEWOS
VIEWZ20
VIEWN3D

VIEW3S
VIEW40

XCAT
XCCTMG
XRND

437
433
430
435
471
475
S09
466

213
70S
721
203
146

1337
1317
1432
1430

15695
1452
1510
1505
1522
1515

426

1155

107

1164

167
677

201

1503

1101

1157 1141

157

1071

30



ENTRY TABLE

EAKAPH
PAKDGE

BLINK
BLINK1
RETCAT
CATH#!
CAT##2

CNTLOP

DEEXP
DEROQVF

DERUN

DGENSS8
DIGENT

DIGEST

DEPCA
DSPCRG

ENCPOU

FIRS?
FORMAT
GTCHTR

GTRMAD
INPTDG

L0D.P.

LDDP1O
MFRET~+

NOREG?9
NQTFIX
PGMAON

R/SCAT

RFDSSS

RGSLCD
ROUND

RETST

SETQ=P
SETCAT

XCAT

XRND

743
645
231
231
1672
1703
1523
1635
214
353
255
66
67

262
1465
144¢€
522
1303
1123
1615

0
240
1435
1436
1756
536
1335
526
1667
Sti
357
1065
247
1425
1664
1600
1057



EXTERNAL REFERERCES

ARGOUT

ARGOUT

ASCLCD
RASCLCD
BAKDE

BAKDE
BLINK1
BL INK1

CATHHEZ
CAT##2
CAT##2
CATH##32
CLCTMG

CLCTMG
CLLCDE
CLLCDE
CLRSBZ2

CLRSB2
DAT! 0s

DAT 06
DAT231
DAT231
DAT320

DAT320
DATOFF
DPATOFF

DECAD
DECAD
DEEXP

DEEXP
DEROVF

DEROVF
DF 060
DF NEO
DIGENT
DIGENT
ENCPOO
ENCPOO
END2

1050
10St
1506
1507

?S
76
132
133

16231
1632
1633
1634
1655
1656
1747
1750
17217
1720
747
759
312
313
301
302
635
€2¢
345
34¢
111
112
631
632
1752
1753
321
322
317
320
1567
1570
1576
1577
364
365
730
731
1721
tvve
1412
1413
173°?
1740
1453
1454
1711
1712

red
ra?

1517
1520

1754
1755
S526
S527

1037
1040

1044
1045

1455
1456

1473
1474

92



GETPC
GETPC
INCAD
INCRD
INCADZ
INCAD2
INPTDG
INPTDG
INSsSUe
INSSUE
LDD.P.
LDD.P.
LDESETO
LDSSTO
LOAD3
LOAD3
HBYTAB
NBYTAB
NFRKB
NFPKB
NFRKR{
HFRKB1
NFRPU
NFRPU
HOREG?9
NOREG9
HOTFIX
HOTFIX
OFF
OFF
OPROMT
OPROMT
OVFL1O0
OVFL10
PUTPC
PUTPC
PUTPCD
PUTPCD
QUTCAT
QUTCAT
RFDSSS
RFDSSS
ROLBAK
ROLBAK
ROUND
ROUND
RSTKB
RSTKB
RETST
RSTST
R*cUB
R*SUB
SETQ=P
SETQ=P
SETSST
SETSST
STBT10
STBT10
STOLCC
STOLCC

3t4
315
1735
1736
1733
1734
141
142
277
300
1231
1232
1333
1334
366
367
325
326
€37
€40
1055
1056
35t
352
323
324
1224
1223
1658
165t
1015
1016
623
624
347
350
1745
1746
1533
1534
1460
1461
100f
1002
1201
1202
16672
1670
741
742
304
305
1233
1234
1664
1665
271
272
1053
1054

t7zi
1722

1252
1253

1204
1205

1756
1757

1731
1732

1254
12595
1672
1673
1175S
1176

1323
1324

1320
1321

1365
1366



TONSTF 1602
TONSTF 1603
TXTLBl 1574
TXTLBt 1575

End of VASM assembly

YASH ROM ASSEMBLY REV. 6/814

OPTIONS: L €C S

» HP41C MAINFRAME MICROCODE ADDRESSES ®€000-7777
x

4 FILE CH3B
S ENTRY DSPLN+
6 ENTRY ABTSEQ
’ ENTRY ABTS10
8 ENTRY AJ2
9 ENTRY AJS
10 ENTRY FDIGIT
11 ENTRY FDIG20
12 ENTRY IHD
13 ENTRY MIDDIG
14 ENTRY NEXT
tS ENTRY NEXT!
16 ENTRY HNEXTZ2
17 ENTRY HNEKT3
18 ENTRY HNLTOOO
19 ENTRY NLTO020
20 ENTRY HULT#H#
21 ENTRY NULT#3
22 ENTRY HNULT#5S
23 EHTRY NULTST
24 ENTRY PARt112
25 EMTRY PARSE
26 ENTRY PARSEB
27 ENTRY PARSSS
28 ENTRY PARAGO
29 ENTRY PARS?S
30 ENTRY STK

ae

* CLRSB2 - CLEAR USER SUBROUTINE STACK AND CLOBBER LINE NUMBER
* ON ENTRY - PT=3, CHIP 0 ENABLED, NEW PC IM BL[Z:03] IN MM FORM
* USES BL3:01, AL3:0], C
* EXITS VIA PUTPCX, WHICH CLOBBERS THE LINE NUMBER ONLY IF S13=0.
*

* CLRSBZ - ENTRY POINT TO FINISH PUSHING THE SWBROUTIME STACK
* ON ENTRY - CL13:41 HAS WHAT SHOULD GO INTO REG 12[13:41,
* PT=3, CHIP 0 ENABLED, NEW PC IN B[3:0] IN MM FORM
* OTHERWISE THE SAME AS CLRSB2 .
we

42 ENTRY CLRSB2
43 ENTRY CLRSB3
44 0 CLRSE2 116 C=0
45 1 1350 REGN=C 11
4c 2 CLRSB3 1450 REGN=C 12
47 3 152 AB EX WPT
48 4 263 GOTO CLRSBX ¢ 32)
49 FILLYO @4



* PARSE - KEY SEGUEHCE PARSER
* ENTRY CONDITIONS: CHIP 0 SELECTED,

S4 PARSE
SS S 1670 C=REGN
S56 6 1474 RCR
S57 7 1530 ST=C
S8 10 640 CLRABC
S59 i 1040 C=KEYS
60 12 274 RCR
61 13 460 LDI
62 14 301 CON
62 1S 374 RCR
64 16 34 PT=
6S 17 740 GOTOC
66 FILLTO
6? 20 0 NOP
68
69 21 20 LC
70 22 133 GOTO
71 23 120 LC
2 24 113 GOTO
?3 25 PAROOt 220 LC
74 26 73 GOTO
?S 27 1763 GOTO
?6 30 320 LC
7? 31 43 GOTO
78 32 CLRSBX 1 GOLONG
’8 33 2
79 FILLTO:
80 34 420 LC
81 35 PAR0O3 1474 RCR
82 36 406 A=C
83 37 114 784=1
84 40 43 GONC
85 41 460 LDI
8¢& 42 200 CON2
87 43 1006 C=A+C
88 44 PAR0OS 160 N=C
89 435 214 ?835=1
90 46 €03 GONC

*

92
93
94
95
96
97 47 256 AC EX
98 S0 1434 PT=
99 St 742 C=C+C
100 S52 ?56 C=C+C
101 93 756 C=C+C
102 S54 756 C=C+C
103 SS 1374 RCR
104 S6 534 PT=
105 S7 120 LC
106 60 1460 CXISA
107 61 1474 RCR
108 62 746 C=C+C
109 63 746 C=C+C

14
1

S

@301
10
3

@tv

0
PAR0O3
1
PARCAOZ
2
PARGAOZ
PARDO
3
PARCQ3

~PUTPCK

R33
4

1
X

PAROOS

NEWFCN

HEX,

~

P

44)

126)

SEL
39

LOAD STATUS SET 1/2

KC TO Ccri13:121

@E020N16

CAUSES COL 0 TO MaP
ONTO COLUMN 1

V
O
I
A
A
L
W
N
—

c
€L2:1]1=LOGCOL, ROW
AL2:1]1=LOGCOL, ROU
SHIFTSET?
NOD

ADJ ROW FOR SHIFT

N[2:1]1=L0G KC
PKSEQ?
NO

CONTINUING KEY SEQUEHCE
Al2:1]1=LOGCOL, ROU
AL01=0, A.M=0
ROW DOES NOT HAVE SHIFT
ADJUSTMENT IN IT

PKTTAB IS AT @10000

CONSTRUCT PTEMPI



fio ENTRY PARSUS
* ENTRY POINT FOR WAND ON 3-13-79
’”

*
#

113 PARS0S
114 64 416 A=C
115 65S 1€34 PT= 0
116 66 1770 C=REGN 1S
117 67 74 RCR 3
118 70 130 G=C
119 ri S02 A=A+C PT
120 72 246 AC EX X
121 73 1S30 ST=C
122 74 1104 E£9= 0
123 ?S 1! GOSUB ENLCD
123 ‘6 0
124 °? 460 LDI
125 100 40 CON 32
126 101 406 A=C X
127 102 206 B=A X
128 103 1434 PT= 1
129 104 PARS10 1670 RABCR
130 105 1552 ? A#C WPT
131 106 1763 GOHC PARS10 ¢ 104)
132 107 652 A=A-~-1 WPT
132 110 PARE20 1552 ? A#C WPT
13¢ 1114 67 GOC PARS30 ¢ 117)
135 112 306 C=B X
13¢ 113 17250 SLSABC
137 114 1650 SRSABC
138 115 1670 RARCR
139 116 1723 GOTO PARS20 ¢ 110)
140 tt7 PARS3V 1770 RABCL

142 120 S76 A=A+1 S
143 121% 1540 RTN C
144 122 676 A=A-1 ¢
145 123 €60 C=STK
146 124 1072 C=C+1 M
147 125 740 GOTOC
148

NEWFCN - NEW FUNCTION
FIRST KEY OF A NEW KEY SEQUEHRCE
152 NEWFCN
153
154 126 406 A=C X
158 127 1670 C=REGN 14
156 130 1530 ST=C
15¢ 131 1214 ?287=1
158 132 43 GOHC PARSSO
159 133 460 LDI
160 134 525 CON @52S
161 135 563 GOTO PARSSS

162 136 PARSSH 574 RCR 6
164 13? 1530 ST=C
165 140 td ?2S4=1
166 14t 463 GONC PARESZ
167 142 1 GOSUBR TBITHP
167 143 0

¢ 207)

96

RESTORE PTEMP2 TO 6
MERGE OPERAND TYPE INFO

PUT UP PTEHMPH
SAY ADDRESS NOT FOUND YET
TURN ON LCD CHIP

BLANK
BLANK TO A.X
AND B.X

RIGHT JUSTIFY LCD

TURM BLANK INTQ PROMPT
NOT A PROMPT?
HOT A PROMPT
RETRIEVE BLANK
GET RID OF PROMPT

SHIFT OFF SOMETHING

CHECK FOR BACKARROW

INCREMENT RETURN ADDRESS
ON EXIT, PT=t, LCD CHIP OH,
SS PTEMP1 UP, B.X=BLANK

ON ENTRY, SS1/2 UP, CHIP
ON, KC IN C[2:11, B=0
AL2:11=LOG KC

PUT UP SSO
ALPHAMQDE?
NO

H1558\16=6@525

PUT UP £3
USERMODE?
ND
YES. TEST BIT MAP



? CHO KEY REASSIGNED? a7fea {44 {356
169 145 1 GOLC RAK60 YES
169 146 3
170 147 1670 C=REGMN 14
171 150 1530 ST=C PUT UP SS0 AGAIN
172 151 14 ?283={ PRGMMODE?
123 152 337 GoC RAK10 ( 2053) YES - SKIP AUTO-ASSIGH TESTS
174 153 260 C=N
1?S 154 132 C=0 M
176 155 1074 RCR 2 LOG ROW TO C.S
17? 156 406 A=C X Los COL TO AX
178 157 460 LDI
179 160 146 COHN2 é 6 ROW 0 OFFSET
180 161 1176 C=C-1 S ROW 07?
181 162 147 GOC RAKOS <¢ 176) YES
182 163 1£34 PT= 0
183 164 1320 LC 11 SET UP ROW 1 OFFSET
184 165 1376 ? C#0 S ROW#1?2
185 166 103 GONC RAKOS ( 17&) ROW |
186 167 1434 PT= 1
187 170 220 LC 7 SET UP SHIFTED ROW 0 OFFSET
18g 171 1076 C=C+1 §
189 172 ?76 C=C+C S$ SHIFTED?
190 173 123 GONC RAK1O0 ( 205) NO
191 174 137¢ ? C#0 S$ NOT SHIFTED ROW 07?
192 1?S 107 GOC RAKI0 <¢ 2035? NOT AUTO-ASSIGNED
193 176 RAKOS 1006 C=A+C KX C.X=IMPLIED LOCAL LAQPREL

*

195 ENTRY RAKO06
* ENTRY POINT «DD FOR WAND ON 3-13-79
"

198 RAK O06
19¢ 177 530 M=C SAVE OPERAND IN M
200 200 416 A=C SET UP AL1:0] FOR SEARCH
20t 201 t GOSUB SEARCH
201 202 0
202 203 125€ ? C#0 FOUND?
203 204 607 GOC PARS60 ¢ 264) YES
204 RAK10 KEY IS NOT REASSIGHED
205 205 260 C=N RETRIEVE LOGICAL KC
206 206 416 A=C RESTORE LOG KC TO Af2:11
207 207 PARSS2 15670 C=REGH 14
208 210 1530 ST=C PUT UP £S0
209 211 460 LDI
210 212 520 CON es20 H1500\16=0529
211 HORMAL MODE DEFAULT TABLE
212 PARSSS ST HAS SSO
213 LOG KC IN AL2:11
214 DEFAULT TABLE ADDRN1e IH ©£.X
215 213 136 C=0 S
216 214 1574 RCR 12
217 215 1006 C=A+C X
218 216 1574 RCR 12 Cl5:3)=TABLE ADDRESS
219 217 1460 CXISA

*
221 ENTRY PAREDE

* ENTRY POINT FOR WAND TO EXECUTE DATA EMTRY KEY (3-15-79)
*

224 PARSDE
225 220 1166 C=C-1 KS DATA ENTRY KEY?



257

267

269
270
271
272
273
274
274
275
273
276
27?
278
278

280
280

N
R

RN
R
s

A
)
=
e

301

PARSSE

P&RSSY

PARS60

faq
1634
130

1530
316
274
460
24

1174
1460

34
120
674
5390
S50
1460
13246
347
1670
1530
1740

730

246
206

1
0
1
0

460

GSUBC

RCR
BC EX
C=REGH
PT=
C=B
C=0
REGH=C
25T=1
GONC
? C40
GONC
PT=
C=C+1

G=C
§T=C
C=B
RCR
LDI
DEF
RCR
CXISA
PT=
LC
RCR
M=C
STK=C
CXISA
? C#0
Goc
C=REGH
ST=C
RTN

CM EX

AC EX

Gosue

Gosus

LDI
coH2
Gosus

Si=
Gosue

DATENT

11

PT

X
s

0

PARSS? ¢ 240)
PT
PARES? ¢ 240)
1

PARSYO ¢ 314)
14

x

x
OFSHFT

CLLCDE

14 0
PROMF 1

0
ROW340

GOES TO DATENT W/ ASCII

OR DE FC OR 0 FOR BKARRR2K 98
IN CC1:0] & W/Z SSO UP
CHS, CLX, DELETE,
STORAGE ARITHMETIC,
AND STOP RE-EHMTER HERE.
ENTRY REQUIREMENTS:
FC IN C.X, CHiP 0 OH,
SS 0 UP
FC TO DIGITS 4,3
SAVE IN B

MERGE FC TO DIGITS 4,3 OF REG 110

PROGRAM MODE?

PROGRAMMABLE?
NOT PROGRAMMARLE

CET INSERT BIT
SAVE PTEMPZ IN G

PUT UP PTEMPZ
RECOVER FC TO CIr[4:31
FC TO DIGITS 12:12

@24=@12000N2586 MAIN FCH TELE

GET XADR

FULL XADR IN C[6:21
SAVE XADR IN M
AND ON SUIBR STACK

GET C(XADR)
NDT XKD?
NOT XKD.

PUT UP SS 0
G0 EXECUTE IMMEDIATELY

SAVE ADR IH M,
RETRIEVE ARGUMENT TO C
PUT ARG TO A.A FOR RONS4(
& SAVE ARG IN B.X

FC FOR XEQ
PROMPT "¥EG "

SET UP FOR ROWS40
PROMPT ARGUMENT



281
282
282
284
285
28¢
287
288

302
203
304
305
306
307
310

460
240

1£324
130
674
416
146

* ARG IS PRESERVED HERE
* SET WHEW WE GET TO XEQ@ NHN,

291
292
293
292

293
296
297
298
299
300
301
302
303
304
305
305
306
306
307
308
309
309
310
3t1
312
313
314
315
316
317
318
319
319
320
321
322
323
324
325
326
327
328
329
330
331
332
332
334
335

311

312
313

314

315
316
317
320

321
322
323

324

326
327

331
332
333
234
335
336
327
340

342
243

344
245
246
347
350

1110

1
2

PARS70 1104

PARS?S

O
O

[
=
~
]

£30
1172
1460
1366

266
?66
426
1172
1460
1026
1074
1530

4
1230

1£34
242
230
242
130

LDI
CON2
PT=
G=C
RCR
A=C
AB EX

o

11

X

SET UP FOR NLTU20
FC FOR XEQHM
CLEAR INSERT BIT IN G 9
FOR NLT020

0

NOW FC IN AC4:31,
ARG IN Al1:01]

FOR THE BEREFIT OF THE PRINTER. SINCE €9 IS

S9=

GOLONG.:

g9=

Gosue

Gosue

C=M
GosuB

C=M
C=C-1
CXISA
? C40
GOLNC

C=C+C
C=C+C
A=C
C=C-1
CXISa
C=A+C
RCR
ST=C
€3=
CST EX

PT=
AC EX
C=G
AC EX
G=C

1

NULT#S

OFSHFT

DSPLH+

PROMF2

M

XS
NLTO000

XS
XS
XS
M

XS
2

XEQNH NEVER LOOKS AT THE ARGUMENT AT ALL,
TELL XEARNN THAT RADPRESS
IS ALREADY KHOWN IN M

INITIALIZE 39.
S9=1 TELLS AKER & XEGHH
THAT THEIR ADDRESS HaS
ALREADY BEEM FOUND AMD IS

IN M. i
RETURN FROM AMER & RAZHKY

FOR MICROCODED HRDOM FONE
* EMTRY REQ FOR PARE?PS:
* PTEMP2 IN STATUS BRITS

* & M=2aDR
TURN OFF SHIFT

ENABLE AHD CLERR LCD

IF INSERT THEN IHC & DSP LINE#
RETRIEVE XADR
PROMF2 RETURHS se=0

¥ROM MICROCODE FCHS RELY OH

§8=0 HERE
(WHEW S9 IS SET, S§8 TELLS

XROM WHETHER THE FCH I:
MICROCODE OR JSER LANG)
RETRIZVE XADR AGAIN
POINT TO XADR-1

OF1 TO C.Xs
OP1&#07?

NO OPERAND

A. XS=4x%0P1
POINT TO XADR-2
C.XS=0P2

CLEAR OP1 BIT 1
OP1 BIT 1 STILL EXISTS
IM ST, BUT IS CLEAR IN C

MERGE OPTYPE INTO PTEMP2
PUT PTEMP2 BRCK TD G



%
*

¥
¥

¥
¥
X
X

¥

373

-
4¢

a
n
J

n
N
—
-

353
354

355
256
357
2350
SE
362
363
Shd
265
266
3€E7
370
371
3r
373
374
375
37é
377
400
401
402
403
404

405
406
407
410
411
412
413
414

415
416
417
420
421

PAR11O0

PAR111

PAR112

PARI 15

PAR130

i4
£23

-
—

453

256
1374
1634
s02

?53=1
GONC

Gosue

ENTRY

GOTO
784=1
GoLc

?283=1
GONC
Gosue

Gosus

GOTO
?82=1
GOLC

?786=1
GOLC

?S1=1
Goc
?257=1
GoLc

?2S0=1
GocC

? A#o0
GONC
LDI
CON
AC EX
RCR
PT=
A=A+C
LEGAL
GOSUR

AC EX

PARSEA

NEXKT2

PART 11

ABTSEQ

n.Jz

PARI 1S
FDIGIT

BLINK

PAR110Q

PARSEB

SHIFT?
IND

PART12

STK

PAR112

S
PART 12

145

13
0
PT

LpssYo

GOLONG PARSSe

ABTSEQ - ABORT PARTIAL KEY SEQUENCE

434)

422)

365)

363)

NOTE THAT ABRTSE® DOESN’T CLEAR ALPHAMODE,
IN THE MIDDLE CF KEYING IN AM ALFHA OPERAMD. IF IT IS DESIRED TO
ENSURE THAT THE ALFHAMODE FLAG -AHD ANMUNCIATOR ARE CLEARED, THE
00 A GOLCOHG TO HAMES3, WHICH CLEFRS ALPHAMODE AND THEN JUMPS TO

ABTSEQ.

387
387
384
384

422
423
424
425

ARTSER 1 GOSUB CLLCDE
0
1 GOSUB AMNOUT
0

oPY BIT 17
NO 100

ADCED FOR WAHD 11/5/7¢

MUST BE SHORT GTO!!!
A... J?
YES

DIGIT?
NO

oP1 BIT 0?
YES

YES

ope BIT 1?
YES
DP?
YES

oPe BIT 07

MUST BE STO
=x, ?
NO

= ANB?

START OVER WITH NEW FC

WHICH MAY BE SET IF WE'RE

CLEAR DISPLAY



38%
38¢

402
402
404
404
405
406
407

409
410
41
411
412
413
413
414
415
415

416
417

419
420
421
421
422

424
425
425
426

428
429
430
430
431
432
432
432

426 ABTS10 1635
427
430
431

432
433

434
425

436
427

440
441

442
443
444
445
446
447
450
451
452
453
454
455
456
457
460

461
462
463
464

465
466

467
470
471
4v2
473
474
475
476

PARSEA

PARAUS

PARANG

PARAL 0

PARA4S

PARAS O
PRRASKO

PARAG 1

674
1
0

1614
33

1414
263

1
0

1603

214
1
3

1223

CON
CON
Gosus

GOLONG:-

?80=1
GONC

?S1={
GONC

GosuB

ENTRY

GOTO
?80=1
GONC
?84=1
GOLC

?83=1
GoLC

?56=1
GoLC

GOSUb

GOTO

?85=1
GoLcC

GOTO

GOSUB

ENTRY

GOTO
784=1
GoLcC

?83=1
GONC
Gosus

@1635
@674
RSTSEQ

HFRKE

PARA OS

PARAS 0

NEXT

PARR OS

ABTSEQ

PARA4S5

FDIG20

FDIG20

IND

BLINK

PARAOS

NAMEA

PARA1 0

NEXT3

PARAG1

ABTSEQ

AJ2

PARA? 0
MIDDIG

(

”
~

440)

465)

422)

461)

440)

456)

422)

502)

GOSUB PRT4
CLEAR SHIFTSET, PKEEAQ, 101

MSGFLG, DATAENTRY,
CATALOGFLAG, & PAUSING

ALPHA NAME ALFHA
tf OIGIT NUMERIC
3 DIGIT NUMERIC
oP2 BIT 07

{ DIG OR 3 DIG NUMERIC
oP BIT 1?

1 DIGIT NUMERIC
ALPHA NAME ALFHA

ADCED FOR WAND 11/5/79

MUST BE SHORT GTO!!

ope BIT 07

AR... J?
YES

DIGIT?
YES

SHIFT?
YES

ALPHA NAME ALFHA
ALPHA KEY?
YES

3 DIGIT NUMERIC

FOR THE WAND

AR... J?
YES

DIGIT?
NO



*
434
434
435

477 PARABKS if GUSUB BLINK
S00 0
Sot 1€43 GOTO

502 PARA70 1040 C=KEYS
S03 74 RCR 3
S04 412 A=C WPT
S05 460 LDI
S06 203 CON2 8
S07 1552 ? A#C WPT
St0 177 GOC

ENTRY PARAY?S
POINT “DD FOR WAND ON 3-13-79

PARAYS
Sti 460 LDI
St2 61 CON @61
913 1750 SLSABC
St4 PARASO 1 GOSUB HNEKT3
S515 0
Sté 73 GOTO PRA100
St? 14 ?283=1
S520 t GSUBC MIDDIG
S21 1
522 PARAYO t GOSUB BLINK
523 0
S24 1703 GOTO PARABO

525 PRA100 1670 RABCR
S526 1373 GOTO PARAS O

S27 PRA110 1414 ?2S1={
S30 1473 GONC PARAES
S21 1214 ?S7=t
S532 147 GOC PRA11S
S33 214 ?785=1
S34 1433 GONC PARAES
S535 1 GOsuB ENEFOO
S36 0
S37 6 A=0 X
S40 646 A=A-1 X
S4t 646 A=A-1 X
542 1270 C=REGN 10
S43 246 AC EX X
S44 1250 REGN=C 10
54S 403 GOTO KFRNMA

PRA115
S46 1670 RABCR
S47 1720 RABCL
S50 1750 SLSABC
551 6 A=0 X
552 646 A=A-1 X
S53 1 GOLC NULT#3
S554 3

PARSEB

PARAGOD ( 485)

3

PRa110 ¢ 3527

605)

102

CHECK FOR EEX

KC FOR EEX

DIGIT?

oP
NO
OP KEY?
YES
ALPHA KEY?
ND
YES

BIT 1? (GTO.?)

GENERATE FFE IN A.X

MERGE FFE WITH REG 10

GTO. .
RETRIEVE DP FROM LCD
PUT BACK FIRST DP
ADD A SECOND OP
SET ARGUMENT
TO FFF

INPUT: SS=PTEMPI1,
HEX, P3SEL, P=t

GTO,LEL., AND XEQ

LCD GN,



*

438
488
489

491
492
492
494
495
49¢
497
498
499
S00
S00
Soft
Sot

S02
S04
S05
Soe
S507
Soe
S09
S10
Sti
S512
S12

S14
S15
Ste
St?
Sis
S19
S20
S21
S22
S523
S524

S26
527
S28
S529
S530
S31
532

S34
ENTRY

S37
5338
S539
540

S42
S43

S55
SSé
557

S61

S62
S63

S64
S65
S66

S70
Set
S72
S73

S74
S575
S76
S77
600
601
602
603
604
605
606

607
610
611
612
613
614
615
616
617
620
621

622
623
€24
625
626
627
€30

12720

416

1614
247

460
31S

PARB10O 214

PARBR1IS 2352

674
1250
220
1530
210
1£30
130

XFRHMA 1
2

PARB20 S514
123
460
256
252
256
674
1250
1414
527
433

PARB30 460
36

1414
1413
1146
1214
1363

S3INT FOR WANS

PARB40
1€34
230
1730
104

1230

GosuB

C=REGN
RCR
A=C

?2€0=1
GocC

LOI
CON2
?8S=1
GoC
gosuB

GOLONG

AC EX
AC EX
RCR
REGH=C
C=G
ST=C
§S=
C=ST
G=C
GOLOHNG

?86=1
GONC
LDI
CON2
AC EX
AC EX
RCR
REGH=C
?S1=1
coc
GOTO

LDI
CON2
?81=1
GONC
C=C-1
?87=1
GONC

ENTRY

ENCF OO

10
3

PARB20

12

PARB1S
ENLCD

PaR112

WPT

11
10

NAMERA

PAREZ0

10
WPT

1
0-
—
h

INDGTO
INDXEQ

1

PARE{ 0
X

PARETQ

PARB40
(3-15-79)

PT=
c=GC
CST EX
S4=
CST EX

0

0

( 607)

( 622)

14

( 672)
( 664)

14

( 566)

( S667

RE-ENABLE CHIP ©

GET PARSE TEMPS 1
FC NOW IN DIGITS 1:0
SAVE REG 10 IH A

ope BIT 0?
YES
LBL
LOAD FC FOR ALBL

ALPHA KEY?

PT=1 HERE FROM HERT
SET BIT 1 OF PTEHFZ
(SAY HULL STRIHG NOT ALLOMEC:

SHIFT?

LOAD FC FOR GTO/IND

opz BIT 1?

FC FOR AXE®
oPe BIT 1?
XEQ
CONVERT TO FC FOR ARGTO

GTO DP KEY?

GTO .NNN

RESET INSERT BIT
IN PTEMP2



S44

S561

130
1434

252

1250 REGH=C
GOsSuB

LD1I
CON2
GOsSUB

SREABC
LDI
CON
SLSABC
GOLONG

EJECT

FC FOR GTOL

13 0
FROMF1

FC FOR GTO

@140 "ou

PARRED

104



* IND ~-

S64
S64
56%
S66
567
S68
569
S70
S71
572
S72
S573
S73
S74
S?S
S76
S?7

S589
S580
S81
582
5832
S84
S585
S86
S87?
588
S589
S590
S990
S91
S591
S92
S593

TAKES CARE OF IHNOIRECT OPERANDS

662
663
€54
6c5
666
667
670
671

672
672
674
675
676
677
700
701

702
703

704
7035
706
707
710
711
712
713
714
71S
716
17

IND

INDHXEQ

INDGTO

IND20

IND21

IND30

1
0

1€34
230
1230
S10
1230
130

-
—
t

[~
]

D
H

=
w
a

O
C
L
R
P
R
N
—
L
O
=
O
—
-

D
Q
=

GOSUR

PT=
C=G
CST EX
S6=
CST EX
G=C

Gosoe

GOsSuB

CON
CON
CON
CON

GosuB

ENTRY

GOTO
?84=1
Goce
?87=1
GocC
?83=1
GONC
Gosus

Gosue

GOTO
EJECT

EHCFOOQ

0

ENLCD

MESSL

S
14
4
@1n40

NEXT2

IND21

ABTXF3

AJ2

STK

IND30
FDIGIT

BLINK

IND20

761)

v24)

763)

715)

702)

INDIRECT

O
O

Z
w
—

LAMK

ADLED FOR WAND 11/5/79

MUST BE SHORT GTO!!!
A...J?

DPT

DIGIT?

10:C



* AJ3 AND ARJ2 - TAKE CARE OF A....J KEYS FUR 3 AND 2 DIGIT OPERANDS
*

S9¢
S97
598
S99
600

602
602
604
605
606
607
608
609
610
611
612
613
613

615
2)
617
618
619
620

621
622
623
624

625
62¢
626
627

629
630
631

633
633

* STK -

637
63g
638
639
640
641
642
642
642
644
645

720
721
222
723

724
725
726
727
730
731
32
33
734
7°35
v36
737

740
741
742
743
744
745
745
747
750
?51
52
?53
754
755
796

?57
760

761
762

AJ3

AJ2

AJ220

MIDDIG

MID10O

MIDIS

MID20

ABTXF3

1670
1740

1
2

LDI
CON
SLSABC
GOTO

LDI
CON
? A%#0
Goce
C=C+1
SLSABC
RCR

6 AC EX
RCR
SLSABC
GOLONG

AC EX
RCR
LC
C=0
SLSAEBC
GOSUR

GOTO
?83=1
GONC
GosSuB

GosuB

GOTO

RABCR
RTN

GOLONG.

HANDLES STACK REGISTER

763
764
765
766
767
?’70
271

ea

STK
STKNI

STKO00

Gasue

CON
CON
CON
Gosus

ENTRY

GOTO

GTO0,--- OR FC---

@s0 ZERO

AJ210 C 726)

FC IND-- OR FC--

@s1 ZERO
S
AJza20 ¢ 731)

a
(
f
)
=

|
]

NULT#

S
13
3
XS

NEXT2

MID20 ( 757)
DIGIT?

MIDIS ( 754)
FOIGIT

BLINK

MID1IO0 ( 745)

-ABTSER

OFEREANDS X,Y,2,T,L

MESSL

ez2z S
e24 T
@1040 BLANK
NEXT

STK0O FOR THE WAND

ABTRF3 ¢ 761) MUST BE SHORT GOTO!!!

106



*

* ENTRY
J]

646
647
648
649
650

€52

655
656
656
657
658
659
6640
661
662
6623
664
664
66%
665
66¢
665
667
668
66°
670
671
672
673
674
675
676
677
678
679
680
681
681

682
683
684

686
687
688
689
690
691
692
692
694

696
697
698
699

?73
7’?4
?7S
?76
ee

460
40

1650
1650
1650

POINT FOR WANG

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
10S1

1052
1053
1054
10SS

STK04

STKNS

STK10

STK1S

STK20

STK30

STK40

1334
420
416
460
114

1546
317

O
O
=
O
—

1£34

1530

460
127
6795
1536

1046
1546
1237
1403

460
124

1546
1243

LOI
COHN 32
SREAERC
SRSaARC
SREABC

ENTRY STKO04
(3-16-79)

GOosLB  GTRCND

PT= 13
LC 4
A=C
LD1
CON e114
? ARC KX
GoC STK20 (1041)
GOSUB MASK

GOSUB LEFTY

GOSUB ENCF00

PT= 0
C=G
ST=C
C=REGN 10
PT= 2
LC ?
286=1
GONC  STK10 (C1031)
PT= 2
Lc 15

AC EX
RCR 12
AC EX PT
GOLONG HLTG20

GOSUB BLINK

GOTO STKU3 ( 763)

LDI
CON 87

A=A-1 S$
? A#0 S

GONC STK40 (1052)

c=C+1 ¥
? AKC X

GOC STK30 <(1043>

GOTO STKOS <¢1011)

LDI

CON @124
? A#C X

GONC STROSS (1011)

BLANK 107

GET ALPHACODELKEYCODE]

SET FOR LARSTH
RES IHDEX IN 4.5, CHAR IH A.2

wpn

PUT CHAR OUT TO LCD

GET PTEMP2

INDIRECT?

i

nye



700 1056 1603 GUTU STRKIS (i036)
701 EJECT

108



* FDIGIT - FINAL DIGIT
* ENTRY CONDITIOHS: A.S=SECOND TO LAST DIGIT, HEX, P SEL,

LCD CHIP OH,kK

705
706
70?
708
709
710
71
712
713
713
714
715
716
717
17
718
7219
720
721
722
723
724
725

72?
728
729

10357
1050
1061
1062

b
h

e
h

w
h
e
d

w
h

e
d
o
h
c
d

C
d
w
d
m
h

S
d

w
d
w
h

e
h

w
h

o
h
w
h

a
h
w
h
o
d

c
d
w
h
o
h

w
h

w
h

d
h

N
N

t
c
c
t
r
t
r

c
a
O
O
O
O

=
O
o
O
N
G
O
A
N
A
U
W
U
N
—
=
O
N
O
W

-
—

N
N

G
I
N

1124
1125
1126
1127
1130
1131
1132
1133
1134
1135
1136
1137

FDIGIT

FDIGIO

FDIG20

FDIG30

NEXT!

HERTZ

MEXT3

NXT2E
NXTTE
NEXT

116
276
1324
1434
320

STATUS SET PTERAP!

C=0
AC EX §
RCR 13
PT= 1
LC 3
SLSABC1750

1
0

143
14
47

1
0

1713

116
276
1374
320
1250
433

1670
1740

1670
1474
1530
210
1410
1€30
1324

GOSUB NEXT!

GOTO FDIG30
?83=1
GoC FDIG20
GosuUB BLINK

GOTO FDIG10

C=0
AC EX S
RCR 13
LC 3
SLEABC
GOTO NULT#

RABCR
RTN

LDI
CON 31
GOTO MYTIE
LoI
CON 31
GOTO NXT2E
LDI
CON 31
SLsABC
SLSARC
SLSABC
GOsSUB LEFTJ

GOSUB ENCFO00

C=REGN 1S
PT= 3
C=G
REGM=C 15
C=REGN 14
RCR 1
ST=C
SS= 1
Si= 1
C=ST
RCR 13
GOSUB ANM+14

109

LP
SHIFT PROMPTS OFF RIGHT END QF LCD

SEND DIGIT TO DISPLAY

(1103) BACKARROW RETURN (SHORT GoTO!!!t
DIGIT?

(10735) YES

(1065)

SEND DIGIT TO DISPLAY
(11453)

SHIFT DIGIT OFF

C1117)

(1116)

SAVE PTEMPZ IN
REG 15[4:31

SET PKSEQ
SET MSGFLG



756
757
?5°7
?S8
758

*
* NULT# - NULL TEST FOLLOWING NUMERIC OPERAND

0
1 GOSUB RSTRB
0
1
2

GOLONS

* ENTRY CONDITIOMS: P SEL, LCD
762
763
764
765
766
767
768
769
770
771
772
7?°3
774
775
776
7e?
778
’?9
780
78t
782
783
784
785
786

788
789
790
791
792
793
794
795
796
’97
798
793
799
799
800
80t
802
803
804
804
805
80¢
807

1145
1146
1147
115¢
1151
1152
1153

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
S76
1530
114

1747
6

NULT#2 1770
102
126
S0¢é
676
107
246
746
406
746
746
S86

1€43

NULT#$3
1634
230
1530
S14
43

460
<00
S06

NULT#4 206
1
0
1
0

1270
416
214
247
146
206

NULT#S 1746
203

PT=
LC
PT=
A=C
RABCR
A=A+1

ST=C
28d=
coc
A=0
RABCL
C=0
C=0
A=A+C
A=A-1
oC
AC EX
C=C+C
A=C
C=C+C
C=C+C
A=A+C
LEGAL
GOTO

PT=
C=G
ST=C
?S6=1
GONC

CON
A=A+C
B=A
Gosus

GosuB

C=REGN
A=C
?85=1
GocC
A=B

A SL
GOTO
EJECT

WKUP10

ON

13
1S
1

NULT#1 (1151)
XK

PT
XS
%
8
NULT#3 (1174)

NULT#2 <1157)

NULT#4 (1204)

128
X
X
LEFTY

ENCFOO

10

NLT020 <¢1240)
X

X
NLT020 (1240)

110

INITIALIZE # OF DIGITS COUHTER

# OF DIGITS COUNTER IN A.

SHIFT UNTIL " " OR " [©
INITIALIZE SUM

DECREMENT # OF DIGITS

MULTIPLY BY 10

AAAS
NO oetec

wot MMT ve 00
ocipterh

PUT UP PTEMPZ
INDIRECT?
NO

SET INDIRECT RIT
SAVE ARG IHN B.X

GET ‘FC
FC TO AC4...1
XROM?
YES. ARG IH B.¥X QMLY
COPY ARG TO A.X

& COZY UP TO FC
FC.ARG IN AC4:11



808
809
809
810
810
81!
812
813
gid
81S
816
et?
818

821)

822

1221
1222
1223
1224
1225
1226
1227
1230
12731
1232
1233
1234
1235
123¢
1237

1240
1241
1242
1243
1244
1245
1246
1247
1250
1251

1252
1253
1254
1235

1256
1237
1260
1261
1262
1263
1264
1265
1266
1267
1270

12721
1272
1273
1274
1275
1276
1277
1300
1301
1302

NLTOO0O

NLTO10

NLTO020

NLTO030

NLTO040

NLTO0S50

O
O

—
-

12v
416
460
310
1240
1710
1714

114¢€
1743
1440

1£34
230
1230
114

1514
437
256
274

1230

GosuBs

GosuB

C=REGH
A=C
LOI
CON
OISOFF-~
RET KB
CHK KB
GONC
C=C-1
GONC
DISTOG

Gosus

GOTO
Gosue

Gosue

DISTOG
GOSur

ENTRY

CON
CON
gosus

PT=
C=G
CST EX
?754=1
GONC
?7812=1
GocC
AC EA
RCR
GOLONG

CST EX
C=0
PT=
LC
STK=C
AC EX
RCR
? C80
GoLcC

LEFTJ

ENCFO0

10

200

NLTO020
X
NLTOTO

NULTST

NLT040
RSTO0S

CLLCOE

ENEF OO

NLTO040

@1625
@s74
RSTSER

NLTOSO

AB1 OXF

S
INSLIN

-
a

S
S
XCUTE

(1243)

(1232)

(1252)

(1271)

(1327)

111

SAVE FC IN A

FOR EMTRY HERE,
FC, ARG IN AC4:1]

DEBOUNCE KEY UP

KEY IS UP. GO EXECUTE FCN
FIRST GIVE PRINTER A CHANCE
GOsSuUB PETS
CLEAR SHIFTSET, PKSER,

MSGFLAG, DATAEHNTRY,
CATALOGFLAG, & PAUSIHG
LEAVES SS0 UP

GET PTEMP2
INSERT?
NO
PRIVATE?
YES

BRING BACK SS 0

PUT NFRPU (2360)
ON THE SUBROUTINE STACK



*

858
859
859

1303
12304
1305

* NULTST - NULL TEST
*

3

86:2
864
865
86¢
867
868

887

1306
1307
1310
1311
1312
1313
1314
1315
1316
1317
1320
1321
1322
1323
1324
1325
1326
1327
1330

NULTST

NULT10

NULT20

AE OXF

460
1100
746
1710
1714

1
2

1146
1733
404

1
0
0

460
1750
1146
17273

1

* PARSE LOGIC "FOR ALPHA
3

891
892
892
892
894
895
89¢
age
898
892
900
901
902
903
904
904
90%
905
906
907
908
909
910

1331
1332
1233
1334

1335
1336
1337
1340
1341
1342
1343
1344
1345
1346
1347
1350

1351
1352

NAMER

PR3RT

NAME1 0

NAME20

NAME21

t
0

1645
674

1670
1230
1210
17230
1650
116

1150
1
0
t
0

163

S14
1

AB EX
GOLONG'.

LDI
CON
C=C+C
RST KB
CHK KE
GOLNC

C=C-1
GONC
co=
Gosus

XDEF
LDI
CON
C=C-1
GONC
GOLONG

ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY

X
XCoTB1

S76

RST0OS

x
NULTTO (1311)
0
MSGA

MSGHNL

1000
x
NULT20 (13255
ABTS1 0

NAME20
NAMEA
NAMEZ21
NAM4 0
HAM44R2
NMd441RS
NANME4A
NAME4D

OPERANDS STARTS HERE

Gosus

CON
CON
ENTRY

C=REGN
CST EX
§7=
CST EX
REGN=C
C=0
REGN=C
Gosus

Gosue

GOTO

?S6=1
GOLNC

ENEPOO

@1€45
@674
PR3RT

14

1

14

9
ENLCD

NEXT

NAME30 (1366)

NAM4 0

RETRIEVE 3 DIGIT ARGUMENT 11°
FROM B.X TO A.X

NULL TEST

INITIALIZE NHLL TIMER

KEY UP YET?
50 DEBOUHCE

NO. DECREMENT COUNTER

DON'T PRINT MESSAGE
KEY DOWN TOO LONG

310 MILLISEC DELAY
€0 "NULL" CAN BE SEEN

ON ENTRY, SS IS SCRATCH

GOSUB PRTZ

FOR PRINTER

SET ALPHAMODE

INITIALIZE ALFHA OPERAND

BACKARROW
ON ENTRY HERE, PT=1,
LCD CHIP ON, SS PTEMPI UP
SHIFT KEY?



310 1353 2
91¢ 1354 1 GosuB
911 1355 0
912 1356 1663 GOTO

3

914 ENTRY
915
916
917
918
919 1357 NAME33 1 GOSUB
919 1260 0
920 1351 1204 S7=
921 1362 1630 C=ST
922 1263 1650 REGN=C
923 13264 i GOLONG
923 13265 2

J

925 NAME30
926 1266 t GOSuB
926 1367 0
927 1370 1170 C=REGN
928 1371 1356 ? C#0
929 1372 1653 GONC
930 1373 1574 RCR
931 1374 112 C=0
932 1375 1150 REGN=C
9332 1376 1 GOSUB
932 1377 0
934 1400 t GOSUB
934 1401 0
93S 1402 1670 RABCR
936¢ 1403 NAME31 1433 GOTO

ae

938 1404 HAME34 1414 ?St=1
939
940 1405 713 GONC

Ne

942 1406 NAME3S 1 GOSUB
942 1407 0
942 1410 1243 GOTO

ak

945 ENTRY
# ENTRY POINT ADD FOR WAND ON
a

948 1411 NAME3? 1 GOSUB
948 1412 0
949 1413 406 Aa=C
950 1414 1 GOSUB
950 1415 0
951 1416 666 A=A-1
952 1417 1673 GONC
953 1420 1434 PT=
954 1421 460 LDI
955 1422 177 CON
956 1423 1552 2? A#C
957 1424 1623 GONC
953 1425 460 LDI
959 1426 72 CON
960 1427 1552 2? A#C

TOGSHF

NAME1O0 (1344)

NAME33

LDEETO

14
ARTSE®

EHCFPOO

9

NAMESS
12
WPT
9
OFSHFT

(1357)

ENLCD

NAME20 (1346)

NAME42 (1476)

BLINK

NAMET1O (1344)

NAME3?
3-13-79

GTACOD

xX
OFSHFT

XS
NAME3S (1406)
1

127
WPT
NAME3S < 1406)

58
WPT

113
TOGGLE SHIFT KEY

USED BY CARD RDR LOGIC
TO RBORT A PARTIAL
KEY SEQUENCE
MAY ALSO BE USED BY
PRINTER LOGIC

CLEAR ALPHAMODE

ON ENTRY, PT=t,
BKARROW HIT

LED CHIP OH

ANY CHARS TO DELETE?
ND
YES. DELETE OHE CHAR

SHIFT OFF 0OMz CHARACTER

oP2 BIT 1?
(IS EMPTY COPERAND
NO

AN ERROR?

COPY CHARACTER TO A.X

IS IT A CHARWCTER?
NO

LAZY T

COLON



986
986
987
982
989
990
991
992
99:2
993
994
993
996
997
998
999
1000
1000
100t
1002
1003
1004
1005
1006
1007
1008
1008

1455

1456
1457
1460
1461
1452
1463

1464
1465
1466
1467
1470
1471
1472
1473
1474
1475
1476

1477
1500
1501
1502
1503
1504

1505
1506
1507
1510
1511
1512
1513
15t4

NAM4 1D

NAME42

1563
460

1552
1523
460

1552
1463
1170
1352
1437
252
412
1074
1150

356

O
O

1263

0000
0000
0000
0000
0000
0000

214
1223
1434
1170
1356
1113

1150

1670
1530
1204
1630

1270

406
460
17

1552

GONC
LDI
CON
? A%#C
GONC
LOI

? A#C
GONC
C=REGH
? C#0
GocC
AC EX
A=C
RCR
REGN=C

BC EX
Gosue

Ggosus

GOTO
FILLTO
NOP
NOP
NOP
NOP
NOP
NOP

Gosue

?85=1
GONC
PT=
C=REGN
? C#0
GONC
GosuB

REGN=C

C=REGN
ST=C
§7=
C=ST
Gosus

C=REGH
RCR
A=C
LDI
CON2
? AC
GOLHNC

NABE3S

46
WPT
NAME35

44
UPT
NAME3S

0

WPT
NAME3S
WPT
WPT
2
9

ENLCD

MASK

NAME31
@1453

ENCF QO

HAMES?
1
9

NAME34
RTULBL

9

14

0

ANN+14

10
3
X

0
WPT
KEYOP

(14065

(140¢€)

(1406)

(1406)

(1403>

C1411)

(1404)

15

114

D.P.

COMMA

FULL ALREADY?
FULL
ADC CHARACTER TO REG 9
RESTORE CHAR&CTER TO A.X

ADD CHAR TO DISPLAY
SAVE OPERAND IN B

TRANSLITERATE CHAR RAHD

SEND TO DISPLAY
NOTE MASK DECREMENTZ RB. o

w

PRESERVE ENTRY TARLE

ALPHA KEY?

ANY CHARS IN OPERAND?
NO
RIGHT JUSTIFY OPERARD

PUT BACK RIGHT-JUSTIFIED
OPERAND
PUT UP SS 0

CLEAR ALPHAMODE

STORE STATUS SETS AND

UPDATE ALPHA ANNUNCIATOR

FC 70 A.X

FC FOR ASN
FCH4ASN?
THIS IS RAEN



wn

a

*
¥

%¥
*

*
*

1009 1515 206 B=A
to10 1516 1 GOosuB
1010 1S5t7 0
1011 1520 i Gosus
1otf 1521 0
1012 1522 i Gosue
1012 1523 0
1013 1524 11720 C=REGN
1014 1525 240 SEL Q
1015 1526 1334 PT=
1016 1527 240 SEL P
1017 1530 1034 PT=
1018 1531 1362 ? C40
1019 13532 1 GSUBNC
1019 1533 0
1020 1534 146 AB EX
1021 1535S 460 LDI
1022 1536 36 CON2
1023 1537 1434 PT=
1024 1549 1332 ? Adc
1025 1541 717 GoC
1026 1542 11790 C=REGN
1027 1543 530 M=C
1028 1544 f GosuB
1028 1545S 0
1029 1546 1356 ? C40
1030 1547 217 GoC
1031 1550 1670 C=REGN
1032 1551 1530 ST=C
1032 1552 1770 C=REGN
1034 1553 74 RCR
1035 15354 1634 PT=
103¢ 1SS5 130 G=C
1037 1556 14 ?83=1
1038 1557 S37 6oC
1039 1560 1270 C=REGN
1040 1561 416 A=C
1041 1562 1625 CON
1042 1563 674 CON
1042 1564 1 Gosue
1042 15865 0
1044 1566 1 GOLONG
1044 1567 2

1046 1570 NAME44 1114 ?2S9={
1047 1571 467 GOC
USER PROGRAM. PC IN C([3:01.
IF IN ROM THEN S2=1 AND XROM
1050 1572 S530 M=C
1051 1573 174 RCR
1052 1574 160 N=C
1053 NAMd44a
ENTRY CONDITIONS FOR NAM44n:
S2=1 FOR ROM, S£2=0 FOR RAM
PC IN ML[3:01]
IF ROM, THEM XROM IN NC3:01]
IF RAM, THEN AXEQ@ ALREADY IN
1059 1357S 1110 €9=
1060 NMd44R3S
INSTRUCTIONS

X
ENLCD

LEFTJ

ENCF O00

9

13

2
PQ
ALCL OO

X

1 14
1
WPT

SAVE FC IN B.X
THIS IS MOT ASN 115

MORE THAN 1 CHAR IN LAEEL?
NO. TEST FOR LOCAL ALPHA LEBEL

RETRIEVE FC FROM EB

FC FOR AXE®

FCH#AXEQ?
NAMEde (1632) NOT axEQ
9

ASRCH

FOUND?
NAME44 (1570) YES
14

15
3
0

RESTORE SS 0

RESTORE PTEMP2 TO G

PROGRAM MODE?
NAME46 (1632) YES
10

@1€25
@674
RSTSER

EFPRNE

RESTORE FC TO A
FOR PRTS
GOsSuUB PRTS

MICROCODE FEN?
HAME48 (1637) YES

IN £C7:41

4
SAVE PC IN M

PUT XROM TO NL3:01

PLACE IN REG 10

1 SAY ADDRESS ALREADY KHOWN

BELOW TO CLEAR AND SET SS MAY NOT BE MECESSARY



[{
] S. 116» BECAUSE MLTO020 DOESN'T LOOK AT

01062 1576 204 SS= CLEAR ROM BIT FOR NLTO020

1064 1577 1014 252=1 ROM?

1065 1600 §3 GONC  HNAM44A (1505) HO
106€ 1601 210 SS= 1 SET ROM BIT FOR NLTO020

1067 1602 260 C=N GET XROM TO CC3:0]

1062 1603 { GOSUB STORFC
1068 1604 0
1069 1605 NaMdda 104 S4= 0 CLEAR INSERT BIT FOR HLTO020

1070 1606 1670 C=REGN 14
1071 1607 1730 CST EX PUT UP SS0
1072 1610 14 283=1 PROGRAM MODE?

1023 1611 43 CONC  HNAM44B (1615) NO
1074 1612 1530 ST=C
1075 1613 110 Sd4= 1 SET INSERT EIT FOR HLT02u
1026 1614 1630 C=ST
1077 1615 NAM44B 1530 ST=C TEMP STATUS UP & IN

1078 1616 1634 PT= 0
1079 1617 130 G=C TEMP STATUS TO G FOR HLTO22

1080 1620 1114 259=1 IS GDDRESS KNOWN?

1081 1621 113 CONC  MNAME4S (1632) NO
1082 1622 1 GOSUB DSPLHN+ EHABLE AND CLEAR DISPLAY
1082 1623 0
1083 IF S4 THEN INC % DSP LINE#

1084 1624 1 GOSUB ENCPOO
1084 1625 0
1085 1626 £30 C=M PUT LABEL ADDR TO

1086 1627 416 A=C AaC3:01
1087 1630 1 GOSUB TXTLBL
1087 1621 0
1098 1632 NAME46 1270 C=REGN 10
1089 1633 416 A=C FC TO AL4:1]
1090 1634 206 B=A x IN CASE THIS IS GTO .ALPHA
1091 1635 1 GOLONG HLT020
1091 1636 2

N

»*

1094 HAME4S MICROCODE FEN
1095 1627 214 2S5=1 MAINFRAME?
1096 1640 123 GONC  NAME4C (1652) NO
1097 YES. FC IS IN C[4:51
1098 1641 174 RCR 4 FC TO C.X
1099 1642 126 C=0 KS
1100 1643 416 A=C NEW FC TO A.X
1101 1644 NAME4A 1670 C=REGN 14
1102 1645 1530 ST=C PUT UP SS 0
1102 1646 256 AC EX BRING BACK FC TO C
1104 1647 1104 S9= 0 RESTORE 59=0
1105 (NOT AN AUTO-REASSIGHED FELHJ
1106 1650 1 GOLONGPARSS6
1105 1651 2

*

1108 NAME4C
WE COME TO NAMEJ4C FROM ASRCH- IN THE AXEQ LOGIC

XADR IS IN C[3:0] AND XROM IS IN CL7:41]*
*

111 1652 530 M=C SAVE XADR IH MII: 0]

1112 1653 174 RCR 4 MOVE XROM TO C[3:01

1113 NAME4D

* REPARSE LOGIC FOR MICROCODED XROM FUNCTIONS

ON ENTRY, XADR IS IM M[3:0] AHD XROM IS IN C[3:01]*



*
*

x
¥

*
%
F
X

XE
F
E
E
F
E
E
X
X
X

t11s 1654 1 GOSUB STORFC PUT XROM TO REG 10 ~
1116 1655 0 11%
1117 1€S6 1670 C=REGM 14 GET 8S 0
1118 18657 1S30 ST=L
1119 16460 1434 PT= 1
1120 1661 £30 C=M GET ¥ADR
1121 1662 €74 RCR 11 PUT XADR TO C.M
1122 1€63 530 M=C PUT XADR TO MLE:3)]
1123 1654 14 ?2£3=1 PROGRAM MODE?
1124 1685 133 GONC NAME4F (1700) HO
1125 166¢é 1460 CXISA
1126 1667 1246 7? C$#0 KX PRGGRAMMABLE?
1127 1670 33 GOHNC NAME4E (1673) HO
1128 1671 220 LC 3 SET XROM BIT(S)D
1129 & INSERT BITC(4)
1130 1672 73 GOTO NAME4G (1701)
FOR MICROCODE FCHS IN PLUG-IN ROMS, IF CCXADRM=0 THEN WE LOOK
AT C{XADR+1)> TO DETEPMIME WHETHER THE FCN SHOULD BE EXECUTED ON
KEY DOWH, IF C{(SADR+13=0 THEN THE- FCN IS ¥KD ELSE THE FEN IS
A NORMAL NON-PROGRAMMRELE FUNCTION,
1135 1673 NAME4E 1072 C=C+1 M
1136 1674 1460 CXISA
1137 1675 1346 ? C80 X IS CCXADR+! > MON-ZEROQ?
1138 1676 27 GOC NAME4F ¢1700)
1139 1677 740 GOTOC XKO FCN - GO DO IT

1t41 1700 NAME4F 220 LC 2 SET XROM BIT(S)> ONLY
1142 1701 HAME4G 20 LC 0
1142 1702 15330 ST=C INITIALIZE PTEMPZ2
1t44 1703 1634 PT= 0
1145 1704 130 G=C & SAVE IN G
i146 1705 1 GOLONG PARSE?S
1146 1706 2
1147

DSPLN+ - DISPLAY C(LINE#+1)
ON ENTRY, LINE HUMBER MUST BE VALID IH REG 15, AND CHIP 0 MUST

BE ENABLED.
1. GETS LINE NUMBER FROM REG (1S
2. CLEARS LCD
IF S4 IS CLEAR, THEH RETURNS IMMEDIATELY
3. INCREMENTS LINE NUMBER (BUT DOESH’T STORE BACK TO RES 15)
4, IF PRIVATE, REPLACES LINE NUMBER WITH 0
5S. CALLS .GEMNUM TO PUT LINE MUMBER TO LCD
6. SHIFTS ON AR BLANK FOLLOWING THE LINE NUMBER
ON EXIT. THE DISPLAY CHIP IS ENABLED AND THE -PT=0
USES A, B.X, B.S, C, & ONE SUBROUTINE LEVEL

1162 1707 DSPLN+ 1770 C=REGN 1S GET LINE NUMBER
1163 1710 346 BC EX X
1164 1711 t GosuB CLLCDE
1164 1712 0
1165 1713 114 ?S4=i
t166 1714 1€40 RTN NC
1167 1715 146 AR EX KX BRING LINE # TO A.X
1168 1716 S46 A=A+1 X INCREMENT IT
1169 1717 1514 ?S512=1 PRIVATE?
1170 1720 23 GONC DSPL10 (17222) HOD
1171 1721 6 A=0 X YES - ZERO OUT LINE#
1172 1722 DSPLID 36 A=0 S SET UP FOR GENNUM



1173 1723 | GOSUB GENNUM 118
1173 1724 0
1474 1725 460 LDI
1175 1726 40 CON 32
1196 1727 1250 SLSABC SHIFT IN A BLAKNK
1172 1730 1740 RTN

%* GOLOMG - LONG BRANCH ROUTINEFOR PLUG IM ROMS
* SAME AS 0SUB EXCEPT USES | SUBROTIHE LEVEL TEMPORARILY.
*

* 30SUB - SUBROUTINE ROUTINE FOR PORT ADDRESSED PLUG IN ROMS
* THIS SUBROUTINE ALLOWS SUBROUTIME CALLS IN PORT ADDRESSED
*- PLUG IN RONME,
* THE CALLING SEQUENCE IS:
* Gagsue GOSUB MUST BE IN HEX MODE ON ENTRY!!
* DEF CHAME>
» WHERE NAME IS IM THE SAME 1024 WORD ROM AS THE CALLING ROUTINE.
*

* WARNING!!! - CALLING A SUBROUTINE IN ANOTHER 1024 ROM FROM THE
* CURRENT ONE WILL NOT WORK. USE GOSUBLO0-31.
+

» IJSES ONLY C, NO ADDITIONAL SUBROUTINE LEVELS
»*

# GOLNGH - SAME 4S GOLDNHG EXCEPT SETS HEX MODE ON ENTRY,
* GOSUBH - SAME AS GOSUB EXCEPT SETS-HEX MODE ON ENTRY.
ae

1198 ENTRY GOLNGH
1199 ENTRY GOLOHG
1200 ENTRY GOSUBH
1201 ENTRY GOSUB
1202 1731 GOLNGH 1140 SETHEX
1202 1732 GOLONG 660 C=STK GET ADDRESS OF CALLING ROUTINE
1204 1733 1460 CXISA GET DESTINATION ADDRESS
1205 1734 63 GOTO GOSUBA (1742) GO CREATE THE CORRECT 16 EIT ADBRES
1206
1207 1735 GOSUBH 1140 SETHEX
1208 1736 GOSUB 660 C=STK GET ADDRESS OF CALLING ROUTIHE
1209 1737 1460 CXISA GET THE DESTINATION ADDEESS
1210 1740 1072 C=C+1 M ADVANCE ADDRESS BEYOND ARGUMENT FOE
1211 1741 560 STK=C PUT RETURN ADDRESS BACK
1212 1742 GOSUBA 756 C=C+C MOVE OVER BOTH QLDRESZIES THO BITS
1213 1743 756 C=C+C SO THAT THE DESIRED 10 BIT ECGUNDERS
1214 1744 1232 C SRM FALLS ON A DIGIT BOUNDARY ©C2-31
1215 1745 1232 C SRM COMBINE 10 BITS FROM GRGUMENT
1216 1746 1232 C SRM WITH 6 BITS FROM SUBROUTINE STACK
1217 1747 756 C=C+C TO FORM A 16 BIT ADDRESS
1218 1750 756 C=C+C ANE POSITION PROPERLY FOR 5OTOC
1219 1751 1574 RCR 12
1220 1752 740 GOTOC GO TO THE DESIRED ADDRESS.

®

1222
1223 ENTRY GT3DBT
1224 1753 GT3I0BT 1 GSBLNG GETPC STATUS_3RD BYTE
1224 1754 0
1225 1755 530 M=C -
122¢ 1756 1 GSBLNG INCAD2 -
1226 1757 0
1227 1760 1 GSBLNG GTBYTA -
1227 1761 0
1228 1762 1730 CST EX -



1229
1230
1231
1232

1763 i749 RTH 119

ENTRY KSILGHN
sr bs she she be be he he he 3 be 8 he be ob be be be obec ob oe be oe ae se le kebe be st tok sth kek ok sk ke ak ok ol sk ok Ok of OR
* THE SIGH FUMCTIOH RETURNS OHE FOR POSITIVE
* NUMBERS &HND -1 FOR NEGATIVE HUMEERS AMD ZERO FOR
* ALPHA DATA.
se be ob of te ofc he ob ofe oe oe be sk oe be a she Se oe ok ol Ae 3 he fe sek oR be ok of ole oR dk ob Se oe ook of ke ok of ook ok ok ok ok ob ok ok

1238
1239 1764 HSIGN 15324 PT= 12
1240 176S 370 C=REGN 2
1241 1766 112 C=0 WPT
1242 1767 416 A=C
1242 17270 676 A=A-1 S
1244 1771 676 A=A-1 §
1245 1772 27 GOoC DOHSGN (1774) MAKES USE OF OYFL10
124¢ AT HFRX TO ZERC OUT
1247 WHOLE WORD BECRUSE
1248 MANTISSA IS ZERO
1249 1773 120 LC 1
1250 1774 DOHSGN 1 GOLOHNG MFRX
1250 17273 2
1251

*
* MUST HAYE AT LEAST 2 WORDS AT THE END OF CNZ FOR CHECKSUM AND
* TRAILER.

1255
1256
1257

*
1259
1260
1261 FILLTO @17?5
1262 1776 REVYLEW 7 CON 7 REY LEVEL= GC
1263 1777 CKSUMO 0 CON @0000
1264 END

ERRORS 1 0



SYMBOL

AB1 OXF
ABTS10
ABTSEQ
AEBTXF3
AJ2
RJ210
AJ220
AJ3
CKESUMO
CLRSB2
CLRSB?
CLRSBR
DOHSGH
DSPL1O
DSPLN+
FDIGI1O
FDIG20
FDIG30
FDIGIT
GOLNGH
GOLONG
Gosus
GosuBA
GOSUBH
GT2DBT
IND
IND20
IND21
IND30
INDGTO
INDXEQ
MID1O
MIDIS
MID20
MIDDIG
NAM4 0
NAM440Q
NAM44A
HAM44B
NAME1 0
NAME20
NAME21
NAME3O
NAME31
NAME33
NAME34
MAME3S
NAME3?
NAME42
NAME44
NAME4éE
NAME4S8
NAME4A
NaME4CT
NAME4D
NAME4E

TABLE

1327
426
422
761
724
726
731
720
1777

0
2

22
1774
1722
1707
1065
1075
1103
1057
1731
1732
1736
1742
1735
17353
662
702
704
71S
672
664
745
754
75°?
740
1464
1575
1605
1615
1344
1346
135t
1366
1403
1357
1404
140%
1411
1476
1570
1632
163°
1644
1652
1654
1673

1264

467
?72
706
723
727

S
H

1772
1720

1074
1071
1067

1600
1611
1410
1403

1350
1455
1372
1423
1442
1467
1405
1547
1621
1571

1640

1670

442 355
704

ary
woe
®

oo

1356

1440 1434 1430 1424 1417

1557 1541

120



NAME4F
NAME4G
HAMEA
NEWFCHN
HEXT
NEXT1
NEXTZ2
NEXT3
HLTO00O
HLTOtR
NLTO020
NLTO030
NLTN40
NLTOS0
NM44@S
NULT#
NULT#!
HULT#2
NULT#2
NULT#4
NULT##S
NULT10
NULT20
NULTST
NXTIE
NXT2E
PAROOT
PAROO2Z
PAROOS
PARI 10
PART 1!
PAR112
PAR11S
PAR130D
PARAQS
PARAOS
PARA10
PARA4S
PARAS
PARAGD
PARAG 1
PARAGT
PARA70
PARA?S
PARABO
PARAS OD
PARB10
PARB1S
PARB20
PARB30
PARB4 0
PARS OS
PARS10
PARS20
PARS30
PARSSO
PARSS2
PARSESS
PARSS6
PARSS?

52d
S66

607
622
631

104
110
117
136
207
213
223
249

1676 1665
1672

46

26

404

435

S501

S30

625

233

24

377

22

121



PARSE U
PARS70
PARS?S
PARSDE
PARSE
PARSEA
PARSEB
PR3RT
PRAY 0H
PRA110
PRA11S
RAKOS
RAK 06
RRK10
REVLEY
STK
STKOO
STKO03
STKO4
STKOS
STK10
STK1S
STK20
STK30
STK40
HFRNMA
HSIGHN

264
314
31S
2290

S
434
SSS
1335
S25
S527
S54¢
126
17?
205
1776
763
772
763
1000
1011
1031
103¢
104%
1043
1052
605
1764

204
260

352

S16
S510
S32
166

175

710

1040

105%
10256
1056
1010
1059
1045
545

162

173

1051

152

122



123
ENTRY TABLE

ABTS) 426 -
ABTSEQ 422 -
AJ2 724 -
AJ3 729 -
CLkSB?Z 0 -
CLRSBZ 2 -
DSPLMHN+ 1707 -
FDIG20 1075 -
FDIGIT 1057 -
GOLNGH 1731 -
GOLONG 1732 -
Gosus 1736 -
GOSUERH 1735 -
GT2D0BT 1753 -
IND 652 -
INDZD 704 =
MICDIG 740 -
HAM4 0 i464 -
NAM44@ 1575 -
HAME20 134¢& -
NAME21 1351 -
NAME3Z 1357 -
NAME3? 1411 -
NAME4A 1644 -
NAME4D 1654 -
NAMEA 1331 -
NEXT 1120 -
NEXT 1105S -
NEXT2 1110 -
NEXT3 1113 =
NLTOO0O0 1221 -
NLTO020 12490 -
NLTO40 1252 -
NM44RS 1576 -
NULT# 1145 -
NULT#2 1174 -
NULT#S 1217 -
NULTST 1306 -
PART 1! 355 -
PARI 12 365 -
PARANG 442 -
PARAE 0 455 -
PARAG 1 457 -
PARA?S Sit -
PARB40 631 -
PARS 0S 64 -
PARSSE 223 -
PAREYS 3tS -
PARSDE 2210 -
PARSE S -
PRRSEB 535 -
PR3RT 1335 -
RAK O06 177 -

STK 763 =
STKO0O vr2 -
STKO04 1000 -



KSIGN 1764 = 124



127

EXTERNAL REFERENCES

ABTS10 1327
ABTSt1O 1339)
ABTSEWQ 761 13&4
ABTSER 762 1365
AJ2 357
AJ2 360
AJ3 471
AJ3 472
ALCLOO 1532
ALCLOO 1533
ANN+14 1137 13503
ANN+14 1140 1504

BLINK 365 45¢ 477 S22 715 754
BLINK 3€6 457 So0¢ S523 vie 755
CLLCDE 271 422 64€ 1245 1711
CLLCDE 272 423 647 1246 1712

1072 1406
1073 1407o

O
W
W
N
O

DEPLH+ 317 1622
DSPLHN+ 320 1623
ENCPOD S35 S55 662 1015 1122 1207 1222 1250 13231 136 14nd 1522

ENCPNO S36 SSé 662 1016 1123 1210 1224 1251 1332 1367 1455 1522

ENLCD 73 S70 672 1344 1400 1451 1516
ENLCD 76 S71 673 1345 1401 1452 1517

FDIG20 446 451
FDIG20 447 452
FDIGIT 363 ’13 752
FDIGIT 364 714 753

GTACOD 1000 1411
GTACOD 1001 1412

IND 374 454
IND 375 455

LDESETO 415 1357
LOSSTO 416 1360
LeFTJ 1013 1120 1205 122 1520
LEFTJ 1014 1121 1206 1222 1521



MASK
MASK
MESSL
MESSL
MIDDIG
MIDDIG
MSGA
MSGA
MSGNL
NAM40
NAM40
NAMEA
NAMEA
NEXT 1
NEXT
MERTZ
HEXT2
HEXT3
NEXT3
NFRKB
NFRKB
NFRX
NFRX
NLTO0QO
NLTO0O0O
NLTO029
NLTO020
NULT#
NULT#®
NULT#2
NULT#2
NULT#S
NHULT#S
NULTST
NULTST
OFEHFT
OFSHFT
PART 12
PARI 12
PARAGO
PARAGO
PARSSE
PARSS6
PARS?S
PARE?S
PARSEB
PARSEB
PROMF 1
PROMF1
PROMF2
PROMF2
PUTPCX
PUTPCX
RAK60
RAKS6O
ROWS40
ROW940
RSTOS
RSTOS
RSTKB

foil
1012
674
675
475
476

13290
1321
1322
1352
1353
462
463
440
441
3593
354
445
4/06
432
433
1774
1775

331
1024
1035

301
1243
1244
1141

1453
1454
763
76d
S529
S21

60S
606
’70
771
vo2
703
S514
S15

1635
163€

3t

S
A

1650
1651

1313
1314

1065
1066
745
746

1376
13727

1346
1347

1414
1415

126



RSTKB 1142
RSTSERQ 430 1254 1564
RETSEQ 431 1255 1S65
RTJLB. 1474
RTJLBL 1475
SEARCH 201
SEARCH 202
STK 401
STK 402
STORFC 1603 1654
STORFC 1€04 16SS
TBITHMP 142
TBITMP 142
TOGSHF 1354
TOGSHF 1355
TXTLBL 16310
TXTLRBL 16321
WKUP1O 1143
WKUP1O 1144
XcuTtBt 1304
XeuTBY 1305
“CUTE 1301
XCUTE 1302

End of VASM assembly

YASM ROM ASSEMBLY REV. 6/81A

OPTIONS: L €C S

* HP41C MAINFRAME MICROCODE ADDRESSES @10000-11777
* CONTENTS:
* 1. EXECUTION POINTS FOR MAIRFRAME FUNCTIONS (MUST BE IN
*  @10000-11236)
ax

? FILE CN4B
8 ENTRY CAT##3
9 ENTRY +

10 ENTRY -
11 ENTRY -DEC
12 ENTRY -0CT
13 ENTRY ¢#)
14 ENTRY ADVNCE
15 ENTRY /
16 ENTRY (10)*X
17 ENTRY ABS
18 ENTRY ACOS
19 ENTRY AGTO
20 ENTRY AUFF
21 ENTRY AOH
22 ENTRY ARCL
23 ENTRY ASHF
24 ENTRY ASIN
25 ENTRY ASN
26 ENTRY ASTO
27 ENTRY ATAN
28 ENTRY AVIEUY
29 ENTRY AXEQ
30 ENTRY BEEP
31 ENTRY BST

n
e

~1
7



801

0d
qoy

S/d
d-d

q-3
35d

1diN0dd
Id

H312d
13d

AJVd

y-d
X/3NO

S40

300W
J0NW

NY3IW
a0

K+IN
NI
187

X1597

gsi

INI

SWH-H
H=-3WH

-SWH
+5WH

7019
019
ayo
Jé54

¢S4d

avd
KI1d

a¢94
¢J4

1384

1-¥.3

Kod

+A3LN3

HIE
aN3
354

313334

134
534

3-4
503

AdOQ

¥I3
1573

915872

93372
412

dsdao

830

SHI
30

182

Ad1H3
A¥LN3
Ad1N3
AYLIN3
ANLN3
AJLN3
AJLN3
AdLN3
AJLN3
AJLN3
AdLN3
AYLN3
AJLN3
AYLN3
AJLN3
AdLN3
AdIN3
AdLN3
AdLN3
AY¥LN3
AdLN3
AdLN3
AJLN3
AdLN3
AdLN3
AJLN3
AJLN3
AJ1N3
AJLN3
AdLN3
AJLN3
AdLN3
AJLN3
AJLN3
AdLH3
AdiN3
AdLN3
AdLN3
AdLN3
AJLH3
AdLN3
Ad1N3
AdLN3
AdLN3
Ad1N3
Ad1N3
AdLN3
AdLN3
AdLN3
AJiN3
AYLIN3
AdLIN3
AdLN3
AY3LN3
Ad1IN3
AY¥LN3
AdLN3
AdiN3
A¥LN3
ANLIN3



0NO30£1i1St
0NOJ©cl0S
12NOJZU!bieri
9NOJcololski

INWNT03Y3I007
ori
Ski
144
Zbl
cri
ivi
ol
6g!

0NWNI03TB3IJ07
(0000Ia=0001)+QUADNI0LbLJ®1lSL1SNN

378013dALlA3A3SaYd-8Yllid

£NOJ£
}NOD|
cNOD2
0NOD0

141IHS9sNOJ00¢
E0sNOJ501
vs9NOJ101}

9
a

/’bNO3¢
»”

+

C
e
N
M
I
T
I
O
I

*

607

XeA
c.X

dNIO3IX
03x
CACY
0<X
LAh=X
é0=X
CAR
A<OX
{>X

cA=0X
c0=>X
é0>%
ALEX
CO#X
M3lA
3NOL
N91

401s
01S
*Q1S
-01s
+018
ols

A34LS
NOABLS

18S
1485
3211S
NIS

033901S
N3JIS

-UHIIS
+YNIIS
14IHS

43
13S
-

Nid
ONY
Nay

AYLN3
AdLN3
Ad1N3
Ad1N3
AYLN3
AYLN3
AJLN3
AdLN3
AJLIN3
AJLIN3
AdLN3
AdLIN3
AJLN3
AYLN3
Ad1iH3
AdLIN3
AdiN3
AdLN3
AdLN3
AYIN3
AYLN3
AdLN3
Ad4iN3
AdLN3
A¥LN3
AdLN3
AdiN3
AdLN3
Ad1N3
AdLiN3
AJLN3
AdLN3
AJLN3
AJLN3
AdLN3
AdLHN3
AYLN3
AdLN3
AYLN3
A¥LN3
AJIN3
A¥LNH3

pel
Eel
44}
1£1
0g!
621i
821i
221
9Zi
sZi
vei
geil
cz
1c
0zZl
él
8ii
2il
Sil
Sii
pil
£11
cil
ii
ott
601
801i
20}
sol
Soli
roi
£01
col
ot

%
*
*



152 i4
153 15
154 16
1535 17

* LOGICAL COLUMN 2
157 20
158 21
159 22
160 23
161 24
162 25
163 26
164 27

* LOGICAL COLUMM 3
166 30
167 31
168 32
169 33
170 34
1721 35
172 36
173 37

* LOGICAL COLUMN 4
125 40
176 41
127 42
178 43
179 44
189 45
181 46
182
183 47
184 S0
185 St
186 52 YX
187 S3
187 94
188 S55
189 S56
190 S7
191 60
192 61
193 62 HMS+
194 63
194 64
195 65
196 66
197 67
197 70
198 71
199 72
200 ’3
200 74
201 ’S
202 [4
202 7?
202 100
204 101
205 102
206 103

CON
CON
CON
CON

COH
CON

CON
CON
CON
CON
CON

CON
CON
CON
CON
CON
CON
CON
CON

CON
CON
CON
CON
CON
CON
CON

CON
CON
CON
C=N
GSBRLEGK

GOTO
CON
CON
CON
CON
C=N
GSBLGX

NE EX
C=REGN
GSBLGX

A=C
C=N
GSBLGX

§5=
GEBLGX

GOTO
CON
CON
CON

S12

68

41
3e
335

2230
@36
@3f

a

NFRXYx* (
@253
e23
@1S
e10

121)

XTOHRS

2
XTOHRS

Ww

AD2-10

1
XTOHRS

NFRXY#* (
@25%
e23
@15

131)

130

-
0

o
N
A

I
r

o
—
-
s
N

G
1
O
N
O

E
J

BACKARROU
ALPHA

OFF KEY IS SPECIAL

NOOMASuppo actus?
const =

a not



104
10S
106
107
110
111
112
113
114
11S
t16
117
120
121
122

124
125
128
127
130
131
132
133
134
135
135
137
140
141
142
143
144
14S
146
147
150
151
152
153
154
155
156
157

161
162
163
164
165
166
167
170
171
172
173

175
176
177

MOD 260

ADD210

MFRXY*

(x) 260

1223
2495

PCT €46
€46
260

TIMES i

Xa 250

ACOS

CON
C=N
C=-C-1
CN EX
GOTO
CON
C=N
GOTO
CON
CON
CON
C=N
GSBLGX

GOTO

CON
C=N
C=~C-1

HOP
GSBLGX

GOLNGX

CON
C=N
GSBLGK

GOTO
CON
A=A-1
A=A-1
C=N
GSBLGX

GOLNGX

CON
CON
CON
C=N
A=C
GOTO
CON
C=N
GSBLGX

GOTO
CON
CON
CON
C=N
C=0
RTN
CON
CON
CON
CON
GSBLGX

So0=

Gein

S

HME+ ( 62)
@253

ADD210 ¢ 127)
e204
ev
@tS

MODI O

NFRXY+ ¢ 131)
@255

S

AD2-10

NFRXY

e252

MP2-10

NFRKY+* ( 131)
@245
«x
X

MP2-10

NFR¥

e262
e3s
e390

TIRES (¢ 144)
@257

Dv2-10

NFRXY* ¢ 131)
@223
@2
e1

TRGSET

1

131



2UV

201
202
203
204
205
20%
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

256
257
260
251
262
263
254
265
256
267
270
271
272
273

ASTHI
ATAN1

AGTO
XGAXFR

ARCL

ASIN

ASH

ASTO

ATAN

AVIEW

AKER

BEEP

-
—
b
e

o
a

t
y

a
n
b
e

O
N
—
-
O

1204

1001

216

O
N
=

=
a

1210
1203

460

Si=
S2=
GOLHNGX

CON
S?=
GOL.ONG

CON
CON
CON
CON
GOLNGK

CON
CON
CON
CON
GOLNGX

CON
CON
CON
COHN
GSELGK

GOTO
CON
CON
CON
GOLNGX

CON
CON
CON
CON
GOLNGX

CON
CON
CON
CON
GSBLGX

GOTO
CON
CON
CON
CON
CON
GOLNGX

CON
§7=
GOTO
CON
CON
CON
CON
LDI

{
1
BRT100

@o
0
.XGAR00

e214
@3
@422
@toot
XARCL

@206
@10
@23
et
XASHF

e216
ett
@23
@1
TRGSET

ASIN ¢ 200)
@21¢
@23
@401
KASH

e217?
@24
e422
@1001
XASTO

e216
et
@24
el
TRGSET

ATANT  ¢ 201)
e22
@s
ett
@26
et
XAVIEW

eo
1
XGAKFR ¢ 206)
@220
@S
@s
@e2



se

*
*

*

310 274 7’
3tt 275 t
tt 27¢ 2
te 277 224
213 200 23
314 301 2
31S 302 BET 0
316 3203 1
316 204 2
317 30S 224
318 306 1401
319 307 403
320 310 CAT 1
320 3t1 2
321 312 1206
322 313 1003
323 314 CF 1
323 31S 2
324 316 201
325 317 14
326 320 3
327 321 CLA 116
328 322 550
329 323 650
330 324 750
231 325 1050
332 326 MNFRPUL 1740
333 327 217
334 330 24
335 331 1023
336 332 STO £30
33¢ 233 1360
338 334 1740
339 335 204
340 33¢& 14
341 337 3
342 240 CLDSP 1
342 341 0

CON ?
GOLONG XBEEP

CON R224
CON G23
CON e2
HOP HKD
GOLONG XBS3T

CON @224
CON @1401
CON @403
GOLNGHK XCAT

CON @1206
CON 21003
GOLNGX XCF

CON e201
CON ef14
CON @3
C=0
REGH=C ‘5
REGN=C .6
REGM=C 7
REGN=C 8
RTN
CON e217
CON 224
CON @1023
C=NM
DATA=C
RTN
CON @2nd
CON e114
CON @3
GOSUB DATIOFF CLEAR MSGFLG

DATOFF ALSO CLEARS DATAENTRY FLAG, BUT THERE'S NO HARM DORE.

344 342 1
344 243 2

GOLONG -NWGOOS

IN KEYBOARD MODE, PUTTING UP A NEW GOUOSE ISH'T VERY USEFUL,
BUT SINCE THEDEFAULT
IS DONE.
348 344 220
349 3245 14
350 246 403
35t 347 CLP 1
35t 350 2
352 351 207
353 352 22
354 353 14
355 354 3
356 355 CLREG 410
357 356 1
357 357 2
358 3250 316
359 351 14
360 362 3
361 363 CLSIG 1

DISPLAY LOGIC WRITES OVER IT, NO HARM

CON @220
CON @t1d
CON @403
GOLONG .CLRPGHM

CON e207
CON e2:2
CON eid
CON @3
€8= 1
GOLNGX CLR

CON @316
CON @14
CON es
GOLNGX XCLSIG

133



361
362
362
364
365
365
367
36%
369
370
371

393
394

39¢
396
397
392
399
400
400

402
403
404
404
405
406
407
407
408
409
410
411
411

364
265
266
37
370
371
372
373
374
375
3ré
377
400
401

402
403
404
405
406
407
410
411

413
414
415
416
417
420
421
422
423
424
425
426
427
430
431
432
433
434
435
436
427
440
441
442
443
444
445
446
447
450
451
452
453
454
455
456

CLST

CLX

XCLK1

cory

O-R

DEG

GRAD

RAD

DEL

DELETE

DSE

£22

250

N
=

N
—
-

205
423
1004

1

134
CON @224

CON @27

CON G14
CON @3
C=0
REGHN=C 0
REGN=C 1

REEN=C 2
GOTO XCLX1 << 402)
CON 2720
CON @14

CON @3
C=0

ENTRY XCLX1 USED BY SIGMA+ AND SIGoMa-
REGN=C 3 STORE NEW X
GOLONG NFRESIG

CON @231

CON @20
COH e117

CON @403
GOLNGK XCOPY

CON R222
CON @ssS
CON @4

C=N

GOLNGX DTOR

CON @207

CON @S

CON e4

GOLNGX XDEG

CON @204

CON @1

CON @22
CON @7
GOLONG .XGRAD

CON @e2n4

CON @1

CON @22
GOLOMG XRaD

CON e214
CON @405

CON @404
GOLNGX DELHNN

CON @o0
NOP
GOLONG XDELET

CON e205

CON 84232

CON @1004
GOLNGX XDSE



4i{2
413
414
415
416
417
418
419
420
420
421
422
423
424
425
426
427
427
423
429
430
430
431
432
433
434
435
435
43¢
437
438
439
440
441
442
443
444
445
44€
447
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
462
463
464
465

457
460
461

462
463
464
465
466
467
470

S10

551

204
16

END
207?
1416

ENG S10

ENTER® t

ADVYNCE 1565
674
1740
224

FACT 260

FC? 256

CON “2nd
CON @16
CON @s

CON @207
CON @1416
CON @495
€é= 1
COLHGX XSCI1

CON Q226
CON g22
CON @os
CON @24
CON @1é
CON 85
GOSUBR R"SUB

C=REGN .2
REGH=C .3
GOLOHS -NFRENT

CON @230
CON @3%
CON @s
C=N
GOLHGX EXPT1O

CON @226
CON @4
CON et
CON @15S6S GOSuUB PRT9
CON @574
RTN
CON e224
CON a3
CON @1
CON @6
C=N
GOLNGX XFTf00

CON e277
CON @1003
CON @1006
AC EX
C=-C-1
RC EX
GOTO FS? ¢ 602)
CON @251
CON @sSs3
CON @30
CON @3%
CON es
Sd= 1
C=N
GOLONG _EXPT1O

CON e203
CON er?
CON @1003

135



466 552 fudée CON “3005 136
467 S53 FC?C 1 GASB KCF au

467 S554 0
462 S555 1553 GOTO FC? ( 532)
462 556 230 CON R230
470 S57 1411 CON @1411
471 S60 406 CON @405
472 S&1 FIX 1210 S7= 1
473 S62 I GOLNEX XSCI
473 S563 2
474 S64 224 CON @224
4?5 S565 16 CON e1eé
476 S66 11 CON et!
47? S67 INT 210 SS= 1
478 S570 43 GOTO FRRC ¢ 574)
479 S7t 203 CON @203
480 S72 22 CON g22
481 S73 6 CON es
482 S574 FRAC 260 C=N
4832 575 1 GOLHNGX INTFRC
482 576 2
484 577 277 CON @277
485 600 1023 CON @1023
48¢ 601 1006 CON @1006
487 602 FS? 1 GOLNGR XFS?
487 603 2
488 604 203 CON @203
489 605 77 CON er?
490 606 1023 CON @1023
491 607 1006 CON @100e
492 610 FS?C 1 GOsSuUe XCF
452 611 0
492 612 1703 GOTO Fe? ( 602)
494 6123 0 CON 0
495 614 GTOL 1 GOLOHNG GTONN
495 615 2
49¢ 616 217 CON @217
497 617 1424 CON @1424
498 ¢€20 1407 CON @et1407
499 GTO CAN'T BE FOLLOWED BY
S00 é€21 <22 CON e222
S01 €22 10 CON eio
S02 623 HMS-H 260 C=N
S03 €24 1 GOLNGX XTOHRS
S03 625 2
S04 €26 223 CON @223
S05 627 15 CON @15
S0e 620 10 CON etn
507 621 H-HMS 210 85= 1
508 632 1713 GOTO HME-H ( 623) SAVE CODE HERE
509 633 207 CON e207
S10 €34 423 CON @423
S11 635 1011 CON e101
S12 636 ISG 1604 SO0= 0
913 637 1 GOLNGK XISG
S13 €40 2
S14 641 214 CON e214
S15 €42 2 CON @2
S16 643 1414 CON @1414
S17? Let CAN'T BE FOLLOWED BY 0



Sis
S519
920
S21
S21
S522
S523
Sz4
S525
S26
527
See
529
S30
S31
S3t
S532
S32
S34
535
S3¢
937
S537
°38
S38
S539
S40
941
942
942
S43
543

545
S46

55°
558
559
S559
S560
S61
562
S562
S562
S64
S565

€44
645

673

v37

5 LN 250

STOEV 1

MEAN 1

NFRHNC * 1

OFF 1340

ONE/X 260

CON
CON
C=N
GOLHGX

CON
COH
CON
€S=
GoTa
CON
CON
CON
COM
GSBLGK

GOTO
CON
CON
CON
CON
GSBLGX

GOLNGX

CON
CON
CON
GSBLGK

GSBLGX

GOTO
COHN
CON
CON
DISOFF
LDI
CON
Gosue

GosuB

Gosus

GOLONG

CON
CON
CON
C=N
GOLNGX

CON

CON
CON

GSBLGX

Sti=
ge=

“2i6
@14

LN1O

e297
@1v
G14
1
LN ( 646) SAVE SPACE HERE
@226
@s
G4
@o23
SD

NFRHEC* ¢ 673)
@216

G1
@s
@15
XBRR

NFRNC

e220
@s55
@22
TRGSET

TOPOL

NFRNC* ( 673)
@206
@6
ary

9
ROMCHK

MEMCHK

RSTKB

DRSYS0

@230
@57
@6t

1/7%10

e222
@55
e221
TRGSET

1
1



740
741

747 PACK

PCTCH

PSE

PSE10

PROMPT

STOP

R/S

1313
13

210

45
276
1276
276
260

S46

GSBLGK

GOTO
COH
CON
COHN
con
GOLOHNG

CON
CON
CON
AC EX
C=-C-1
AC EX
C=N
GeBLGX

A=A+1
A=A+1
C=REGH .
GSBLGX

GOLNGX

CON
CON
CON
?813=1
GONC
Si=
Gosue

GOLONG

CON
CON
CON
CON
CON
CON
GOLNGX

CON
CON
CON
C=N
GOLNGX

CON
CON
CON
CON
GOLONG

CON
NOP
GOLHNGK

CON

TOREC

NFRHE® ¢ 673)
@213
@3
et
@219
KPACK

2210
@3
@4sS
S

pvi-10

NFRY

@205
@23
@z2

RUNNING?
PSETO <¢1001> NQ
! SET PAUSEFLAG
STOSTO PUT SS 0 BRCK

PEESTP

@224
@e2n
@15
ei?
e22
e221
XPRMPT

e204
@ss
e22

RTOD

2220
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@24
@23
sToPSB

eo NO PROUMPTING
¥KD

XR/S

@230
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615
616
617
618
619
620
620
621
622
623
624
625
626
627
628
629
630
631
632
637
6323
634
635

659

1034
1035
1036
1037
1040
1041
1042
1043
1044
1045
1046
1047
1050
1051
1052
1053
1034
1055
1056
1057
1060
1Q€1
1062
1063
1064
1065
1066
1067
1070
1071
1072
1073
1074
1075
1076
1077
1100
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n
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h
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h
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b

w
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b
d

o
N
O
A
A
U
N
O

U
A
R
W
U
N
—
-
O
N
O
W

LNT +X

LASTX
LXEK

RCL

HPRCL

NFRPRL

DONCHS

PI

RON

RHD

1413

1030
£30
1240
1433

CON
CON
CON
CON
C=N
GCLONG

COM
CON
CON
CON
CON
C=REGH
CB EX
GOTO
CON
COHN
CON

3 DRDD=C
cB EX
REGN=C
GOLNGX

CON
CON
CON
C=M
? C#0
GOKNC
C=-C-1
REGN=C
GoTo
CON
CON
SETDEC
GSBLGX

C=C+C
C=C+1
C=0
GOTO
CON
CON
CON
C=M
bATA=C
GOTO
CoN
CON
CON
GOLNGX

CON
CON
CON
GOLHNGX

53
@61
@1s
e114

HLH +X

e239
@24

@27
af
@14
4

RCL
e214
@402
@ioee

NFRPR

@223
8
3

M
DOHCHS

S
3

(1056)

GET X

(1077> X IS ZERO DO HOTHIHG
DO CHS

NFRPRL (1069)

@211
@z2n

P1/2

W
M
X
LKEX
@276
@4r74
@1030

NPRCL
@21¢6
@4
e22
XROH

e204

@1é
eg22
XRND

(1051)

(1061)
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662
670
671
672
673
673
674
675
676
676
677
678
679
6890
680
681
682
6872
6872
684
685
68%
686
687
688
689
€90
691
692
692
694
695
69S
696
697
698
699
69°
700
701
702
703
704
704
70S
706
707
708
709
709
710
711
712
712
713
714
715
716
717
717

1130
1131
1132
1133
1134
1135S
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

22

211
1403
423

SCI 1
2

1206
1023

SF 1
2

253
tte

SIGMA+ 1
2

255
116
210
1233
207

SIGHA-

S
1022
i1te

SIGREG 1
2

223
1?
3

€os 1
0

153
216

Tan 1

SIZE 1

CON
CON
CON
GOLNGX

CON
CON
GOLMNGX

CON
CON
CON
GOLNGX

CON
CON
GOLHGK

CON
CON
GOLNGX

CON
CON
§5=
GOTO
CON
CON
CON
CON
GOLNGX

CON
CON
CON
GEBLEGK

GOTO
CON
CON
CON
GSBLGK

GOTO
CON
CON
CON
GSBLGX

S0=
Si=
GOLNGX

CON
CON
CON
CON
GOLNGK

ASF
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@24
e22
XRTN

@236
@22
XR"

e211
@1403
@423
XSCI

@1205
21023

@253
e116
SIGMA

e255
e116
i

SIGHA+ (1155) SAVE CODE HERE
2207
@s
@1022
1116
XSGREG

e223
ez
@3
TRGSET

cost (1213
e216
et
@24
TRISSET

XTRIG
@216
ett
@23
TRGSET

(1214)

!
1
TRGTO0O0

@20S
@32
@411
@422
XSIcE



sig
7219

720

721
722

7223

723

724
72S
726
72°?

728

728
729

730
731
731

732

733
734
735

735
726
736

737
728
7239

740
741
741

742

742

743
742
744
745

746

747
748

749
750

75t
752
753
754
75S
755

756
7S7
758
759
760
761
762
762
vE3
7€4
76S
766

fe24
1225
12z€
1227
1230
12731
1232
1233
1234
1235
1236
1237
1241
1241
1242
1243
1244
1245
12406
1247
1250
1251
1252
1253
1254
1255
1256
1257
1260
1261
1262
1263
1254
1265
1266
1267
1270
1271
1272
1273
1274
1275
1276
1277
1300
1301
1302
1303
1304
12065
1308
1307
1310
1311
1312
1313
1314
1315
1316
1317

SART

SST

STAYON

STO*

STO+

HFRST

STO-

€T0/

C(10)°X

1417
424

CON
CON
CON
CON
c=N
GOLHMGX

CON
CON

CON
NOP

GOLHGX

CON
CON
GOLONG

CON
CDN
CON
GSBLGX

GSBLGX

GOTO
CON
CON
CON
GSBLGX

GSBLEX

GOLONG

CON
€ON
CON
C=n
SETDEC
C=-C-1
M=C
GoTo
CON
CON
CON
GSBLGX

GSBLGX

GOTO
CON
CON
CON
CON
GOLNGX

CON
CON
CON
CON

“224
e22
Get
@23

SRR10

@224
@e3

R216
@y
XSTYON

ea2sz
B424
P1023
SEPRY
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NFRST
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@1023
SEPKY
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NFRST+
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@1023

S

STO+
e257
@424
@1023
SEPAY
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NFRST
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eén
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10TOX

e205
R16
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@d424

XKD

(1264)

(1260)

(1264)
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1320
1221
1322
1323
1324

1377
1400
1401
1402
1403
1404
1405
1406
1407
1410
1411
1412
1413

VIEW

H#07?

HAY?

X<0?

RAL=Y?

X<OY

REY?

GOLHNGX

COM
COH
CON
CON
GOLNGX

CON
CON
CON
CON
GOLNGX

CON
CON
CON
CON
CON
GOLONG:

CON
CON
CON
COHN
CON
GOLNGX

CON
CON
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C=REGN
AC EX
C=REGN
REGN=C
AC EX
REGN=C
GOLNGX
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CON
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GOLONG

CON
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KVIEW
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1427
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1431
1432
1433
1434
1435
1436
1427
1440
1441
1442
1443
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1445
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1447

1450
1451
1452
1453
1454
1455
1455
1457
1460
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1474
1475
1476
1477
1500

1501
1502

?5
30

]K=07 1

X=Y? {

X20? 1

Xyy? 1

{GOIHND 1

221
405
1430

XEQ
203

-DEC 110
43

224

17
-0CT 260

SIGN 1

216
17

1
RON 1210
ACH10

N
—
o

—
-

206

CON
COHN
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GOLONG
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CON

CON
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GOTO
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569
870
871
gv2

875
876
877?
877
87g

881
882
8873

88%

1503
1504
1505
15086

1507
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1S11
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1513

1514
1515
1516

AOFF

SHIFT

MODE
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1204
1673

W
o
—
-
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0
o
o
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o

)
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1040

COUN 15
CON 1
§7= 0
GOTO AON10

CON eo
NOP
GOSuUB TGSHF!

GOTO USCAaM1

CON @o
NOP
C=KEYS

ENTRY MODE!
ENTRY POINT ADD FOR WAND OH 3-13-79

888
889
890
891
892
892
894
8935
89¢
897?
898
899
900
901
02
903
904
90S
90¢
907
908
908

911
912
913
914
915
916
917
917
918
919
920
921
922
923
924
924

1517
1520
1521
1522
1523

1524
1525
1526
1527
1530
1531
1932
1532
1534
1535
1536
1537
1540
1541
1542

1543
1544

1545
1546
1547
1550
1551
1552
1553
1534
1555
1556
1537
1560

MODE

USEROF
USERC

UsScoM

uscomt

ALFPRG

PR14RT

APCOM

DOSXFR

34
742
742
742
203

1515
674

1342
177

1214
73

1204
1£30
1650
1104

PT= 3
C=C+C PT
C=C+C PT
C=C+C PT
GONC ALFPRG

C=REGH 14
RCR 6
CST EX

?784=1

GOC USEROF
S4= 1

GOTO USERC
€4= 0
CST EX

RCR 8
C=ST

REGN=C 14

£9= 0

GOLONG DRSYS!H

CON @1S1S

CON @é674
ENTRY PRIT4RT

? C#0 PT
GcoC PRGHM

GOSUB RSTHSH

?287=1

GOHNC ALPHON
§7= 0
C=ST7T

REGN=C 14

€9= 0
GOLONG DREYO0S

(1475)

(1540)

(1543)

(1533)

(1534)

C1565)

(1561)
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0
A
CLEAR ALPHAMODE

NO PROMPTING
XKO
TOGGLE SHIFT FLAG

HO PROMPTING
XKD

FOR WAND ALPHA,PRGM, USER

USER KEY

FUT UP &8 3
USERPMODE?
YES
SET USERMODE

CLEAR USERMOCE

MERGE SS 0 WITH OTHER SETS

KEYBOARD NOT RESET YET
REFRESH ANNUNCIATORS ONLY

GOSUB PRT14

FOR PRINTER

PRGM KEY?
YES
ALPHA KEY

ALPHAMODE
ND

CLEAR ALPHAMDOGE
MERGE SSO W/ OTHER SETS
PUT STATUS SETS BACK
KEYBOARD NOT RESET YET
REFRESH MAIN DISPLAY



925 1561 ALPHON 1210 S7= i SET ALPHAMUDE
926 1562 14 253=1 PROGRAM MODE? -
927 1563 1713 GONC  APCOM (1554) MND 146
928 1564 1522 GOTC  USCOM (1526) YES

w

*

931 1565 PRGHM 1 GOSUB RSTASI
931 1566 0
932 1567 1404 Si= 0 CLEAR PAUSEFLAG
933 1570 1204 S7= 0 CLEAR ALPH&MOCE
934 1571 14 253=1 PRGMMODE?
935 1572 37 GOC PRGMOF ¢ 1575) YES
936 1573 10 £3= 1 NO. SET PRGMMODE
937 1574 1602 GOTO  APCOM (1554)
932 1575 PRGHOF 4 S3= 0 CLEAR PRGMMODE
939 1576 1630 C=ST
940 1577 1650 REGN=C 14 PUT STATUS SETS BACK
941 1600 { COSUB DECMPL DECOMPILE
941 1601 0
942 1602 1543 GOTO DOSKFR ¢ 1556)
9432
944
945

she kc she ode 3c sfc oie sie ade af oie He de az He 2 2k be ake Sic kc Me alk Sic oe dle abe die de 2 dhe be sds dc ke de oi dk de dk bz ak ok ok Ne ok ok od ok dk deok

947 1603 CAT#82 116 C=0 MOVE # TO A MANT
948 1604 346 BC EX X
949 1605 674 RCR 11
950 160¢ 256 AC EX
951 1607 t GOSUB ALPDEF SEL .CORECT DEF
951 1610 0
952 1611 0 NOP
953 1612 112 DEF + ¢ 112)
954 1613 124 DEF - ¢ 124)
955 1614 134 DEF C%) ¢ 134)
956 1615 157 DEF / ¢ 157)
957 1616 726 DEF ONE/X ¢ 726)
958 1617 1312 DEF C102°% (1312)
959 1620 166 DEF ARS ¢ 166)
960 1621 175 DEF ACOs  ( 175)
961 1622 515 DEF ADYNCE ¢ S515)
962 1623 1505 DEF AOFF (1505)
962 1624 1474 DEF AON C1474)
964 1625 214 DEF ARCL  ¢ 214)
965 1626 222 DEF ASHE  ( 222)
966 1627 230 DEF ASIN  ¢ 2320)
967 1630 236 DEF ASH ¢ 236)
968 1631 244 DEF ASTO  ¢ 244)
969 1632 252 DEF ATAN  ( 252)
970 1633 262 DEF AVIEW ( 2862)
971 1634 273 DEF BEEP ¢ 273)
972 1635 302 DEF BST ¢ 302)
973 1636 310 DEF CAT ¢ 310)
974 1637 314 DEF CF ¢ 314)
975 1640 1072 DEF CHS ¢1072)
976 1641 221 DEF CLA ¢ 321)
977 1642 240 DEF CLDSP ¢ 340)
978 1643 347 DEF CLP ¢ 347)
979 1644 355 DEF CLREG ( 355)
980 1645 263 DEF CLSIG ¢ 363)
981 1646 371 DEF CLST  ¢ 271)



1000
1001
1002
1002
1004
100S
100¢
1007
1002
100°
1010)
1011
1012
1013
1014
1015
1016
1017
1013
1019
1029
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1032
1034
1035
103¢
1027
1038
1039
1040
1041

1647
1650
1651
1652
1653
1654
16353
1656
1657
1660
1661
1662
1663

1721
1722
1223
1724
1725
1726
1727
1730
1731
1732
1733
1734
1735
1736
1737
1740
1741
1742

461
411
1174
416
1453
424
444
455
462
465
476
507
543
524
532
553
S61
574
602
610
432
£21
£21
62
105
£23
567
£36
1050
644
€46
1040
654
671
117

1460
710
1243
7324
747
141
754
1102
1011
774
1140
1016
700
437
1056
1122
1127
1134
£62
1145
1151
1155
1161
1167
1210

GEF
DEF
DEF

DEF
DEF

DEF

DEF
CEF

DEF
DEF
DEF

DEF

DEF
DEF

DEF
DEF

DEF

DEF

DEF

OEF
DEF

DEF
DEF
DEF

DEF
DEF
OEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF

OEF
DEF
DEF
DEF
OEF

DEF
DEF
DEF
OEF
DEF
DEF
DEF
DEF
CEF
DEF
DEF

DEF
DEF

CL¥X
COPY

CoS

D-R
-DEC

DERG

DEL

DOSE
END

ENG
ENTER"®

EX
E~X-1

FACT

FC?
FCc?2C

FIX

FRAC

Fe?

FS7C
GRAD

GTO
H~-HMS

HMS +

HMS-
HMS-H

INT

1S
LASTH

LBL

LN

LNT +X

LOG

MEAN
MoD

-0CT

OFF
STAYOH (
P-R
PACK
PCT
PCTCH
PI
PROMPT
PSE
rR

R-D
R-P
RAD
RCL
RON
RND
RTH
STREV
SCI
SF
SIGHMA+
SIGHA-
SIGREG
SIN

14%



1042 {1743
1042 1744
1044 1745
1045 1746
104€ 1747
1047 1750
1048 1751
1049 1752
1050 1753
1051 1754
1032 1785
1053 1756
1054 1757
10535 1760
1056 1761
1057 1762
1038 17¢€2
1059 1764
1060 1785
1061 1766
1062 1767
1062 1770
1064 1771
1065 1772
106e 1773
1067 1774
1068 1775
1069 1776
1070 17277

wk

a

*”

1467
1222
1230
1236
1260
12721
1250
1301
332
1025
1202
1320
13286
1416
1334
135
1357
1432
1424
1342
1410
1266
1440
1114
1374
1450
153
S52

DEF

DEF
DEF

DEF
DEF

DEF

DEF
DEF

DEF

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
CON

SIGH (1467)
SIZE (1222)
SQrRT (1230)
SET (1236)
STO+ (1260)
STO- C1271)
STO* (1250)
cT0/ (1201)
STO ¢ 332)
STOP 10255
TAH 1202»
TOHE (1320)
VIEW (1326)
X=0? (1416)
X40? (1334)
<0? (1350)
X<=0? (C1357)
X>0? (1432)
X="? (1424)
X#7? (1342)
XY? (1410)
X<=Y? (13€6)
X>Y? (1440)
X< > (1114)
XY (1374)
XEQ (1450)
X*2 ¢ 153)
YX ¢ 9523
0
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SYMBOL

(*)
(10>*X
+

-DEC
-0CT
/
ABS
ACOS
ADDZ10
ADVNCE
AGTO
ALFPRG
ALFHON
AOFF
ACH
AON1O
APCONM
ARCL
ASHE
ASIH
ASINI
ASN
ASTO
ATAN
ATANI
AVIEW
AXEQ
BEEP
BST
CAT
CAT#H#Z
CF
CHS
CLA
CLOSP
CLP
CLREG
CLSIG
cLsT
CLX
COPY
CoS
£0St
D-R
DOSXFR
DEG
DEL
DELETE
DONCHS
DOSE
END
ENG
ENTER"
E*¥X
E*H-

TABLE

134
1312
112
124

1453
1460
157
166
125
127
S15
205
1543
1561
1505
1474
1475
1554
214
222
230
200
2356
244
252
201
262
265
273
302
310
1603
314
1072
321
340
347
355
363
371
401
411
1174
1213
416
1555
424
444
447
1007
455
462
455
47E
S507
S43

1176
1652
1602
1654
1655

1074
1656
165°?
1660
1661
1662
1663

1454

1563

148



FACT
FC?
FC?C
FIX
FRAC
FS?
FS2C
GRAD
GTO
GTOL
H-HMS
HMS+
HMS-
HMS-H
INT
1sG
LASTX
LBL
LN
LN1+X
LOG
LXEX
MEAN
MOD
MODE
MODE
HFRNC*
NFRPRL
NFRPUL
HFRST
HFRKY*
NPRCL
OFF
ONE/X
P-R
PACK
PCT
PCTCH
PI
PR14RT
PRGM
PRGMOF
PROMPT
PSE
PSE10
R-D
R-P
R/S
RAD
RCL
RDN
RND
RTN
R*

SCI
SF
SHIFT
SIGMA+
SIGMA-
SIGN

S24
S532
S53
ST
S74
602
610
432
621
614
631

105
622
S67
63¢
1050
644
64¢
1040
654
105t

117
1515
1517
673
1065
326
1264
131

1061

726
734
747
141
754
1102
135435
1565
1575
1011
774

toot
1016

1030

1140
1145
1151
1510

1153
1161
1467

1664
1665
1664
1667
1670
1671
1672
1673
1674

1675
1676
1€77
1700
1701
1702
1703
1704
1705
1706
1707
110
1710
171

742
1077

1305
1€2

1116
1713
1616
1715S
1716
1717
1720
1721

1546
1572
1722
1723
77S
1725
1726

1727
1730
1731
1732
1733
1724
1735
1736

1737
1740
1743

S555

S70
612

704

1254
137

1052

1162

€64

122 100 55

119



SIGRES
SIN
SIZE
SART
SST
STAYON
STDEVY
STO
STO
STO+
STO-
sT0/
sTOP
TaN
TIMES
TOME
USCOM
UsSCOoM1
USERC
USEROF
VIEW
X#0?
X#Y?
X<0?
X(=0?
XL=Y?

XY
X<Y?
X=0?
X=Y?
X>0?
X>¥?
HCLX1
XEQ
KGAXFR
XGOIND
XTRIG
X*2
LE

1741
1742
1744
1745S
1746
1714
1734
1753
1751
1747
1750
1752
1754
1783
155

1756
1564
1513
1532
1530
1757?
1761
1764
1762
1763
1770
1772
1773
1767
1760
1765
1764
177¢7
3795
1774
264

1204
1775
1776

1 0



ENTRY TABLE

()
C10)°X
+

-DEC
-0CT
/
ABS
ACOS
ADYNCE
AGTO
AOFF
AON
ARCL
ASHE
ASIN
ASN
RETO
RATAN
AVIEW
AXEQ
BEEP
esT
CAT
CATH#2
CF
CHS
CLA
CLDSP
CLP
CLREG
CLSIG
CLST
CLX
COPY
cos
D-R
DEG
DEL
DELETE
DOSE
END
ENG
ENTER"
E*X
E*H-1
FACT
FC?
FC?C
FIX
FRAC
FS?
Fs?C
GRAD
GTO
GTOL

134
1312
112
124

1453
1460
15?
166
175
515
20S
1505
1474
214
222
230
236
244
252
262
265
273
302
310
1603
314
1072
321
340
347
255
363
371
401
411
1174
416
424
444
447
45S
462
465
476
S07
S43
524
532
553
561
574
602
610
432
621
614



H-HMS
HMS+
HMS-
HMS-H
INT
[SG
LASTX
Let
LN
LNt+X
LOG
MEAN
MOD
MODE
MODE
OFF
ONE/X
P-R
PACK
PCT
PCTCH
PI
FR14RT
PROMPT
PSE
R-D
R-P
R/S
RAD
RCL
RDN
RND
RTN
R*

SCI
SF
SHIFT
SIGMA+
SIGMA-
SIGH
SIGREG
SIN
SIZE
SART
$ST
STAYON
STOEV
STO
STO*
STO+
ST0-
sST0/
STOP
TAN
TONE
VIEW
X#07?
X#Y?
X<0?
X(=0?

631
62
105
623
567
63€
1050
644
646
1040
654
671
117

1515
1517
710
726
734
747
141
754
1102
1545
1011
774
1016
700
1030

1056
122
1127
1134
1140
1145
1151
1510
1155
fief
1467
1167
1210
1222
1239
1234
1242
662
332
1250
1260
1271
1301
1025
1202
1329
1326
1334
1342
1350
1357

[>



X{=Y7?

X<OY
XL?
X=07?
X=Y?
X>0?
X>¥?
XCLX1
XEQ
XGOIND

Y*¥



154

EXTERRAL REFERENCES

1/X10 72?
17X10 739
10T0X 1312
10T0OX 1313
AD2-10 23 127 760 1262
“b2-10 74 130 761 1263
ALPDEF 1607
ALPDEF 1610
ANNOUT 1477
ANNOUT 1500
BRT100 202
BRTt00 203
CLR 396
CLR 357
CLRPGM 347
CLRPGM 359
DATOFF 3410
DATAFF 341
OECMPL 1600
DECMPL 1601
DELNNN 444
DELNNN 445
DRSY0S 1557
DRSY0S 1561
DRSYSD 721
DRSYSO 722
DRSY¥S1 1541
DRSYSt 1542
DTOR 417
DTOR 420
DV1-10 765
ovi-19 766
pva-10 160 1303
bve-t10 161 1304
EXP10 S10 S45
EXPO si S46
GTONN 614
GTONN 615
INTFRC 975
INTFRC S76
LN1O 647
LNt1O 650
MEMCHK 715
MEMCHK 716
MODI 0 120
MOD10 121
MP2-10 135 144 1252
MP2-10 136 145 1253
NFRENT 502
NFRENT S03
NFRNC 673
NFRNC 674
NFRPR 1055 1402
NFRPR 1066 1403
HFREIG 403
NFREIG 404



NFRET+
HFRST~
NFRX
HFRY
NFRXY
NFRRXY
HWGOO0S
NHWGOoO0S
PI/2
PI/2
PSESTP
PSESTP
ROMCHK
ROMCHK
RSTKB
RSTKB
RETMSH
RETMSI
RTOD
RTOD
R*<UB
R*<SUB

XAVIEW
XBAR
XBAR
#BEEP
XBEEP

1264
1265
146
147
131
1322
342
342
1103
1104
1o0t
1002
713
714
17
720
1547
1559
1017
1029
476
477
£62
663
1250
1251
11355
11356
1231
1232
1025
1026
°°?

1000
1511
1512
1461
1462

767
770

13565
1566

1057
1060

1260
1261

147S
1476

230
231

1301
1302

252
253

700
701

734
735

1174
1175

1202
1203

1210
1211

a
n

a
n



XBST
XBST
XCAT
XCAT
XCF
XCF
XCLSIG
XCLSIG
XCOPY
XCOPY
XDEG
XDEG
XDELET
XDELET
XDSE
XDSt
XFS?
XFS?
XFT100
XFT100
XGAROO
XGROO
XGI
XGI
XGRAD
KXGRAD
XISG
RISC
KLN1 +X
XLN1 +X
HPACK
"PACK
HPRMPT
XPRMPT
HR/S
HR/S
"RAD
“RAD
XRDOH
%RDN
XRHND
XRND
“RTN
®RTH
XR*
XR"
XsCt
XSCI
XSF
XSF
XSGREG
XSGREG
XSIGN
XSIGN
HSIZE
XSIZE
XSST
XSST
XSTYON
XSTYON

303
304
310
311
314
3t5
363
364
411
412
424
42S
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
1t40
1141
466
467
1151
1152
1167
1170
1467
1470
1222
1223
1237
12490
1242
1244

5353
SS

S62
S563

610
611

114S
1146

156



XTOHRS
XTOHRS
XTOKNE
XTONE
XVIEW
XYIEW
XX#07?
XX#0?
XX#Y?
XE#Y?
XX<0?
XX<0?
XX<=0A
XX<=0A
XH<=Y¥?
XH<=Y?
XXLY?
RALLY?
XX=0?
X¥X=0?
XK=Y?2
Kx=Y?
XX>0?
X¥X>07?
XR>Y?
NX>Y?
XY*¥
RYX

End of VASM assembly

53
€4

1320
1321
1326
1327
1334
1335
1342
1343
1350
135t
1357
1360
1366
13¢7
1410
1411
1416
1417
1424
1425
1432
1433
14490
1441
S3
54

67
70

76
[&4

624
6295

ov ts

zero oA) :

- 4 E cade
a pi hi miss ™ rn

<9
|
I





YASM ROM ASSEMBLY REY. &/81n (Missing Fages From 339
Page VASM ROM ASSEMBLY for

OPTIONS: L C S addresses shown on this
page. (32 pages total)

* HP41C MAINFRAME MICROCODE ADDRESSES 12000-13777
*

4 FILE CHNSE
S ENTRY FCNTBL
6 ENTRY ERRAD
’ ENTRY PCKCUR
8 ENTRY STFLGS SET MSGFLG & DATRENTRY FLaG
9 ENTRY XSTYOH
0 ENTRY FING#1
1
2

1
1 ENTRY CLR
1 ENTRY FNDERND
13 ENTRY CHEK®RDR
14 EHTRY LOADZ

1S ENTRY XASHF
16 ENTRY XBEEP
17 ENTRY XCLSIG

18 ENTRY XR#aD
19 ENTRY XGRAOD

20 ENTRY DEGDO

21 ENTRY XDEG
22 ENTRY XTONE

23 ENTRY TOME?

24 ENTRY TOHEB

25 ENTRY GETLIHN

26 EMTRY FLGANN

27 ENTRY XsSCI
28 ENTRY XakCL

29 ENTRY XASTO

30 EHMTRY XDSE
31 ENTRY XI1SG

32 ENTRY XSIZE

33 EHTRY XSGREG
34 ENTRY XR*
3S ENTRY XRDN

36 ENTRY RONSUR
37 ENTRY R"SUB
38 ENTRY XX=07

39 ENTRY XX#07
40 ENTRY KX<0?

41 ENTRY XX>07?
42 ENTRY XX<=9?
43 ENTRY XX<=0A4
44 ENTRY X¥=Y7?

45 ENTRY XX#Y?
46 ENTRY XX>¥?
47 ENTRY XX<LY?

48 ENTRY XX<=%?
49 ENTRY XCF

S50 ENTRY XSF

St ENTRY XFS?
52 ENTRY VY-¥%
S3 ENTRY SEPXY

o4 ENTRY CHK#S
SS ENTRY CHK#sS2

S56 ENTRY SUMCHK



W
A
N
=
O
N
G
O
A
A
L
W
N
—
O

14

40

FCNTBL

O
C
O
O
O
O
O
O
D
O
O
O
O
O
D
O

1740

1754
XSTYON 1670

1074
1530

1630
1574
1650
1740

GETLIN 1t16
1160
1700
1740

0
0

1740
1777

XDEF
XDEF
XDEF
XDEF
XOEF
XDEF
XDEF
XOEF
XDEF
XDEF
CON
XDEF
XDEF
CON
C=REEN
RCR
ST=C
£3=
C=ST
RCR
REGN=C
RTN
C=0
DADD=C
C=REGN
RTN
FILLTO!
XOEF
XDEF
CON
CON

SUNMCK2

CAT
GTOL
DEL
coPY
CLP
R/S
SIZE
BST
SST
STAYON
PACK
DELETE
MOCE
@1740
SHIFT
ASN
@1?34
14
2

12
14

is

@34
AGTO
AXEQ
@1740
e177?

MAIN FUNCTION TABLE

DIGIT ENTRY C13)
SET THE STAYON FLAG

SET STAYON

ROWS 2 AND 3
Ae abe alk afk ode 242 aie abe afk of alk 3k of ale ake 2 oe 02 oft abe ole fe ok ob fe Sie az ods ale bz oF Se Ob balea alk ab of ok oe ob ob ok oF HOR Ik

»THIS ROUTINE DOES SUESTRACT FOR COMPARES.
oie of ade 3c ofc af ode 2c fe fe of oft oe 30 30% eeoe fe ae30 fe oe oe a oft of ae ok fe ode of ale abe of oft de oF kk de ob alk of ok ok de

97?
98
99
100
101
101
102
103
104

*
%

EF
E
E
R
E

R
E
N
E

113
114
115

41
42
43
44
45
46
47
So

St
32
S3

Y-¥X 1240
260
1276

|]
1
e

160
1740

PT= 12
PT= 10
PT= 11

RETURN IN DEC MODE
OVFL10 1372

27
t16

SETDEC
C=N
C=-C-1
NOP
Gosus

N=C
RTH
ENTRY

CHECK OVERFLOW/UNDERFLOW
C HAS THE HUMBER

RETURN WITH :
1]¢

S

AD2-10

OVFL10

OVERFLOW
UNDERFLOW

? C#0
GocC
C=0

M
OVFL1S (

Ww
S54)



S4 OVFLIS

65 OVFL20
66 OVFL30

ce

C
O
O

O
O
O
O
0
O
O
D
O
O
O
O
O
O
L
U
O
O
0
O
O
O
O
0
O
C
O
0
O
O
0
D
O
0
O
0
O
D
O
D
O
O
O
O
0
O
0
0
O
0
O
O
O
C
O
O

SETDEC
PT=
? CHO
RTH NC
C=C-1
C=C+1
C=C-1
GONC
CaC+1
LEGAL
RTH
C=C+C
GONC
C=0
GOTO
C=0
C=C-1
C=0
DEC PT
DEC PT
RTN
FILLTO:
XDEF
XDEF
XDEF
XDEF
XDEF
XDEF
XDEF
XDEF
XDEF
XDEF

12
XS

X
XS
XS
OVEL30 ¢ 66)
X

XS
OVFL40 ¢ 72)
Ww
OVFLS0 ¢ 76)
WPT
WPT
XS

@77?
+ ROY 4

Co)

X<Y?
X2Y?
X<=Y?
SIGHMA+
S1GHA-
HME+
HMS-

PCTCH

LN ROW S

SART

LOG
(10>°X
E"X-1
SIN
cos
TAN
ASIN
ACOS
RATAN
-DEC
OMEX ROW ©
RBS
FRCT
X#07?
®>07?
LN1+X



176 146 0 XDEF X< 0?
177 147 0 XDEF X=0?
178 150 0 XDEF INT
f?9 151 0 XDEF FRAC
180 152 0 XDEF D-R
181 153 0 XDEF R-D
182 154 0 XDEF H=-HMS
183 155 0 XDEF HMS-H
184 156 0 XDEF RNC
185 157 0 XDEF -0CT
186 160 0 XDEF CLSIG ROW 7
187 161 0 XDEF X<>Y
188 162 0 XDEF PI
189 163 0 XDEF CLST
190 164 0 XDEF R*
191 165 0 XDEF ROH
192 166 0 XDEF LASTX
193 167 0 XDEF CLX
194 170 0 XDEF X="7?
195 171 0 XDEF X#y?
196 172 0 XDEF SIGN
197 173 0 XDEF X<=07?
198 174 0 XDEF MEAN
199 175 0 XDEF STDEV
200 176 0 XDEF AVIEW
201 177 0 XDEF CLDSP
202 200 0 XDEF DES ROW 8
203 201 0 XDEF RAD
204 202 0 XDEF GRAD
205 203 0 XDEF ENTER"

206 204 0 XDEF STOP
207 205 0 XDEF RTN
208 206 0 XDEF BEEP
209 207 0 XDEF CLa
210 210 0 XDEF ASHF
21 211 0 XDEF PSE
212 212 0 XDEF CLREG
213 213 0 XDEF AOFF
214 214 0 XDEF AON
21S 215 0 XDEF OFF
216 216 0 XDEF PROMPT
217 217 0 XDEF ADVNCE
218 220 0 XDEF RCL ROW 9
219 221 0 XDEF STO
220 222 0 XDEF STO+
221 223 0 XDEF STO-
22% 224 0 XDEF STO»
223 225 0 XDEF STO/
224 226 0 XDEF ISG
225 227 0 XDEF DSE
226 230 0 XDEF VIEW
227 231 0 XDEF SIGREG
228 232 0 XDEF ASTO
229 233 0 XDEF ARCL
230 234 0 XDEF F1x
231 23S 0 XDEF SCI
232 236 0 XDEF ENG
233 237 0 XDEF TONE
224 240 1747 CON @1747 XROM (8)
23S ENTRY TSTHAP



* TSTMAP - TEST BIT MAP
*- A SUBROUTINE USED TO ELIMINATE LUPLICATE CODE.
*- TEST BIT MAP FOR A SPECIFIED KEYCODE AND CLEAR
= ITS CORRESPCHDING BIT IF SET.
*= IN: AL[1:0]= LOGICAL KEYCODE + 1
*- CHIP 0 SELECTED
*= OUT: CHIP 0 SELECTED
*= USES: Al13:0], CU13:01, MO13:01]
*- USES: 1 SUBROUTINE LEVEL
*

24¢ 241 TSTMAP 1 GSBLHG TRITHA TEST RIT MAP
24% 242 0
247 243 1356 2? C#0 BIT SET?

248 244 1 GGLNC NFEFU HOFE

24% 243 2
249 246 t GOLOHG SREMAP RESET BIT MAP

249 247? 2
2510 FILLTO Gzdy
251 250 0 XODEF SF

252 201 0 XDEF CF
253 a%2 0 XDEF Fs2C
254 253 0 XDEF FC?C

255 244 0 XDEF FS7
256 258 0 XDEF FC?
257 2%6€ 0 XUEF KGOIND

252 a5? 1760 COH @1760
20Yy ROW 11

she hc he he he 1 he de he de ob de se she se se se oe abe of sb be de oe dk de ob oe ede ole sb od ese de ke de de se se de ode sh ke de oe kde

*THIS CGGE CLERES THE SICKA REGISTERS
she be ah fe af oe sh de be de oe Se eo 2 se He se 3 of of fe be de fe se de oe se se se fe sf she ote eof de he de ke eof de he eo ob oe he oe

263 260 XCLSIG 1 GOSUB SUMCHK LEGAL AND GET ADOLFRESS

263 Zoi 0
264 SUMCHK RETURNS ADLLFESS OF
265 LAST SIGMA REG IH C.X

266 262 S34 PT= 6

267 263 16 A=0
268 264 CLRNXT £56 RC EX

269 2635 1360 DATA=C
270 266 256 ARC EX

271 287 1156 C=C-1

272 270 1160 DADD=C

273 271 1724 DEC FT
274 272 1624 ? PT= 0

27% 273 1713 GONC CLEHKT ¢ 264)
27s 274 1740 RTH

sie ae be se de fe be ae 3 oe oe sh se sk 6 of se de ok she be de se de 3k a sh sb oe se oe he she kesh de ke Me be se de oboe de de sede
*THE ROLE UP FUNCTION HAPPENS HEKE.
LE EEEER ELE EASEEEELELEELEEEEEEELE LE ELE LEEDS]

280 273 XFDH ! GOSUR RDHNSUR

2806 276 0
28y 277 S03 GOTO NFRPRL ¢ 347)
282 FILLTO @z7y
283% 300 0 XDEF EHD
284 301 1754 COM @1734
285 ENTRY FSTIN

* FSTIMH - FIRST INSTRUCTION
* SETS ALUVU-3] TO THE ADDRESS IN MM FORMAT OF THE FIRST LQCATIGH
*=IH PROGRAM MEMORY MINUS 1 BYTE. CIN PACKED MEMORY THIS IS THE

*-RDDFESS OF THE FIRST INSTRUCTION. >
* USES AC0-3X1,AHD C



w ENPECTS PT-3 IN AND OUT
*

292 302 FSTIM 116 C=0
294 303 1150 DALD=C

2935 304 S70 C=FEGH 13
2% 30S 74 RCR 3
a&9y 306 406 A=C bd

295 307 2 A=0 FT
29% 310 1740 RTH

*

301 ENTRY RTJLEL
*

* RTJLBL. - RIGHT JUSTIFY ALPHA OPERAND

* OH EMTRY, C Hn3 A HOW-ZERO ALFHA STR
* “CBnoouao” WHERE THE STRING IS "A

* RYJLERL. MOVES ZERCGES TO THE LEFT SIDE:

* USES THE FTR AND C OHLY.
* OM EXIT. PT=1.,

A

319 311 RTJLBL 1434 FT= i
311 312 RYJI10 13%2 2? CHO WPT
sta 313 {S40 RTH C

313 314 1074 KCK 2
314 31S 1753 COTO RTJ10
215 FILLTC @31%8

316 316 0 XDEF n>
31? 317 0 XDEF LBL
I13 320 0 XDEF GTO

319 321 1756 COHN @17S6

SET A TO REGU ALDRPESS.

ING IN THE FORM
BC ”

"GO00CEAR"

¢ 31 2)

ROW 13

oh ae si ae she se af se be a Se she she fe 3 se she se ok sf sf de he af sf le oe Sb sf he oe 3k se este oe se se she she be se de Ho de se se ae be oe se oe oe
*THIS ROUTINE CHECKS FOR CHRRRCTER DATA.
ah oe he oe oe she be se he fe se oe of Se se se oe she ok fe se oe se oe she se sd she ede af ae sf de se oe sf se sf she fe he oe de oe se she se de ke ok oe

«3 322 SEFRY S66 NE EX
324 323 €30 CM

3245 EMTRY CHK#21
32¢ 324 CHK#31 256 AC EX

3a7 325 I GOSUR CHK#S

327 326 0
Ign 327 256 AC EX
329 330 CHK#S5 1240 SETDEC

330 331 CHK#52 1376 ? C#0 S
331 332 1640 RTH HNC
332 233 1076 C=C+1 §

33: R3é4 63 GONC ERFAD ( 342)
334 335 1176 C-C-1 S
335 336 1740 RTH

336 FILLTG @337
337 0000 NOP

337 X40 0 XDEF XEQ ROW 14

Iss 341 0 CON 0 END OF MAIN FUNCTION TABLE
339 X42 ERRAD 1 GOSUR ERROR
339 343 0

3401 344 0 XDEF MSGAD
341 EJECT



se64wefe 0aaob oh be de ae of of ode sd de 3c of of de she se of be be ob oe she she se se se sk ode Sh oe sf she de de of ode de se sl ode ok ode
«THIS RQUTINE DOES A ROLL DQUN.
sje dc fe sf ole she 3c 2c de de Me He Me Me de de ee fe fe fe de de de he de de de ge de de de ode do dbe cde do de dbe de do de se de he dhe de de she de ke de fe

*
*
F
F
B
E
F
R
E
R
E
E
R
E

345 3485 XR* 1 GOSUB R"SUB
345 346 0
34¢. 347 NFRPRL 1 GOLONG NFRPR
34¢ 350 2
347 351 RDNSUR t GOSUBR R*SUR
347 352 0
34¢ 353 t GOSUB R*SUB
348 354 0
349 355 R*SLB 116 C=0
350 356 1160 DADD=C
351 357 70 C=DATH
352 360 25€ AC EX
353 361 t70 C=REGH 1
354 362 S0 REGN=C 0
355 363 270 C=REGHN 2
356 384 150 REGN=C 1
357 36S 370 C=REGH 3
358 366 250 REGH=C 2
359 3&7 256 AC EX
360 370 350 REGN=C 3
36t 371 1740 RTN
362
362

LOAD3 ~- SET REG.C = 33333333333332

367V 372 LORD3 1240 SETDEC SET TO DECIMAL MODE
36g 373 116 C=0 W
369 374 1156 C=C-1 UW GET ALL 9°S IN C
370 375 1140 SETHEN PUT BACK TO HEX MODE
371 376 756 C=C+C W C _ 3333333333333¢2
372 377 1740 RTN
373
374 FILLTO @3F7

DCTAB - DEFAULTCODE TRBLE

THERE ARE TWO TYFES OF ENTRIES. ENTRY TYPE IS EHCCDED IN
BITS 8 AND 9:
BITS 9,8 = 00 DATA ENTRY (DIGIT ENTRY AND ALPHA ENTRY KEYS)

BITS 9,8 = 01 FUNCTIOM IN MARIN FCN TRELE
FOR FCN ENTRIES, THE INDEX TO THE TRBRLE IS EMCODED IH BITS 7-0.

FOR DATA ENTRY ENTRIES, BITS 7-0 CONTRIN EITHER THE ASCII

CHARACTER (ALPHA ENTRY), OR THE FCW CODE FOR THE DIGIT ENTRY FCN,
DCTNAB MUST START AT @400 IN QUAD S (H1500=@G12400).

LOGICAL COL 0, UNSHIFTED, NORMAL
387 400 S07 CON 327 SIGMA+
383 401 $61 CON 369 XY

389% 402 416 CON @0416 SHIFT
390 403 603 CON 387 EHTER
391 404 S01 CON 321 -
392 405 S00 COHN 320 +
392 406 S02 CON 322 "-

394 407 S03 CON 323 /
LOGICAL COL 0, SHIFTED, NORMAL
39¢ 410 St0 COHN 328 SIGMA-



397 411
395 412
399 413
400 414
401 415
402 416
403 417
LOGICAL ToL
405 420
406 421
$07 422
403 423
409 424
410 425
411 426
412 427
LOGICAL CCL
414 430
415 421
416 432
417 433
418 424
419 43S
420 436
421 437

LOGICAL «ol
423 440
424 441
425 442
426 443
427 444
428 445
429 446
430 447

LOGICAL COL
432 450
432 4St
434 452
435 453
42€¢ 454
437 455
438 456
439 457
LOGICAL COL
441 460
442 461
442 462
444 463
445 464
44¢ 465
447 4¢6
44% 467

LOGICAL CoOL
450 470
451 471
452 472
453 473
454 474
455 47S
456 476

4

Sel CUN 363

415 CON @0416
400 COH 2556
570 COM 376

Soe CON 326
S0S CON 325
S47 COH 359

UNSHIFTED, HORMAL
S40 CON 352
S65 CON 373

740 COHN 430
0 COH 0

27 CON 23

24 COM 20
21 COOH 17
20 COHN 16

SHIFTED, HOFMAL
523 CON 339
St4 CON 332

417 CCH @417
0 CON 0

€S0 CON 424

€0c CCH 39¢
€34 CON 412
562 COHN 270

UHSHIFTED, HURMAL
$22 CON 338
S531 CON 345

621 CON 401
34 CON 28
30 COH 24

25 COM 21
22 CON 18
32 CON 26

SHIFTED, KRORMAL
S521 CON 337
S34 CON 342

717 CON 463
626 CON 406
651 CON 425

S16 COHN 334
635 CON 413
S6& CON 374

UNSHIFTED, NORMAL
S26 COH 342
£32 COHN 34¢€

620 CON 400
33 CON rd
31 COHN 25

26 COHN 22
23 CON 19

405 COM R405

SHIFTED, NORMAL
S27 COH 343
S35 CON 349
r20 CON 464
60% CON 389
654 CON 428

S17 CON 335
€36 COHN 414

CLSIGHA
SHIFT
CATALQG
X=y?
X<=Y¥?
X>y?
X=07

1/7X

RDN

XEQ
RIGHT HALF OF EMTER KEY

o
—
-
a
N

YX
“

ASH
RIGHT HALF GF ENTER KEY
SF

EEEP
FIX
PI

SORT
SIN
STO
CHS
8
S
2
DECIMAL POINT

x2
ASIN
LEL
1SG
CF
P-R
scl
LAST

LQG
cos
RCL.
EEX
9
6
3
R/S

10°X
ACCS

GTO
RTN
FS?

ENG



*
*

457 477

LOGICAL COL
45% 500
460 501

461 S02
4622 503

462 504

464 S505
465 S04
46¢ 507

LOGICAL COL
462 510
469 Sit

470 512
471 513
472 S14

473 915
474 S16
47S S17

LOGICAL COL

4r3 S20

479 S21
480 522
431 S23

482 524
482 525
484 526

485 527
LOGICAL COL
487 S30

48g 31
48y 532
430 533

491 434
492 53S
492 536

494 a7
LOGICAL COL

49¢ $540

497 S41
498 J42
499 343
Son Sid4
S01 4S
S02 S46
S03 G47

LOGICAL COL
S05 5So

S06 451
S07 S552
S08 $53

909 Hud
Sty SSS
S11 556

Ste 857
LOGICAL COL
Std S€0

SIL 561
Ste 562

4,

4,

0,

630 CON 163

UNSHIFTED, NORMAL MODE
S520 CON 336
$33 COHN 347

410 COHN E410
0 CON 0

414 CON @414

414 CCH @414
414 CON e414

0 NOP

SHIFTED, NORMAL MODE
$25 COH 341
$36 CON 350

407 COHN “407?
$67 CON 37S
414 COOH e414

414 CON @414
414 CON @d414

0 NOP

UNSHIFTED, ALPHR MODE
101 CON 65

106 CON 70
416 CON @04te
116 CON 8

121 COHN e1
125 CON 85
131 CON 89

72 CON a8
SHIFTED, ALPHA MOCE

141 CON 97

176 CON 126
416 CON @041¢6
136 CON 94

55 CON 45

S53 CON 43
52 COHN 42

S7 CON 47
UNSHIFTED, ALPHA MGDE

102 CON 66

107 COH 71
113 CON ’3

0 CON 0

122 CON 82
126 CON 86
132 CON 90

40 CON 32
SHIFTED, RLFHA MODE

142 CON 98

45 COHN 37
177 CON 12?

0 CON 0

67 COH SS
64 CON S52
61 COR 49
60 CON 48

UNSHIFTED, ALPHA MOCE
103 CON €7

110 CORN 72
114 CON 76

VIEW

LN
TAN

SST
BRCKARFOW
MODE (ALPHA)D

MODE (FRGM)
MOCE CUSER)
OFF KEY IS SPECIAL

EX
ARCTAN
BST
CLX
MODE (ALPHA)
MODE (PRGM>
MODE (USER)
OFF KEY IS SPECIAL

HIFT

e
C
C
2
Z
T
U
T
M
D

LOWER CRSE RA
SIGMA

SHIFT
a»

IGHT HALF OF ENTER KEY

D
N
C

A
A
R
O
D
N
+

FACE

LOWER CASE B

“
LRZY T (APPEND
RIGHT HALF OF ENTER KEY

oO
o
—
-
&

r
r
o



S17? 563 117 CON 9 v

S18 S64 123 CON 83 S
S19 56S 127 COHN 87 Ww
S21 SEs ¢S CON 61 =

S21 Sev S4 CON 44 COMMA
* LOGICAL COL 2, SHIFTED, ALPHA MQDE

S23 S70 143 COHN 99 LOWER CASE C

S24 S571 35 CON 29 NOT EQUAL SIGH
S253 S72 632 CON 410 ASTO
52s $73 1S CON 13 ANGLE SIGH

Sz? S7V4 70 COHN S6 8
5228 57S 6S CON S3 S

S29 S76 62 CON S0 2

S33 S77 S56 COH 46 DECIMAL POINT
* LOGICAL COL 3, UNSHIFTED, ALPHA MOLE

S32 €00 104 CON 68 OD

S33 e601 111 CCH 73 I
534 602 115 COH ce’ M
S3T 603 120 CON 80 P

S3¢ 604 124 CCH 84 T
S37 e065 130 CON es x
S32 606 77 CON €3 ?

539 607 405 CON R405 R/S
* LOGICrL COL 3, SHIFTED, RLPHf MODE

S41 eo6tu 144 CON 100 LOWER CASE D

s4¢ 611 74 CCH eu <
S42 612 633 COHN 411 ARCL
S44 613 44 COM 36 $

S545 614 71 CON S57 9
S4¢ 615 66 CON S4 6
S47 616 63 CON S1 3

S48 617 S76 CON 382 AYIEW
* LOGICAL COL 4, UNSHIFTED, ALPHA MCDE

SSa &20 105 CON 69 E

S51 621 112 CON 4 J
a52 é22 410 CON @410 SST
S03 623 0 CON 000 BRCKARROW
S94 624 414 COH 2414 MOCE (ALPHA?

S55 625 414 CON @d14 MODECFRGM)
S56 626 414 COHN @d414 MOLE CUSER)

S57 627 0 NCP OFF KEY IS SPECIAL
* LOGICAL COL 4, SHIFTED, ALPHA MOLE

S892 630 145 CON 1a LOWER CASE E

S60 631 76 COH 62 >
S61 632 1007 CON S19 BSY
Sé2 €33 607 CON 391 CLA

967 634 414 COH @414 MODE <¢ALPHA)>
S64 635 414 COHN @414 MOLE <PPGM?>
S63 636 414 CON e414 MODE (USER)

S66 OFF KEY IS SPECIAL
le ae ae ae ab 3 3 eh 6c fe se ok oe de se se he he he se 3h oe sh she be be 3 abe af 3h dee be oh se be Me de of ae sb se eke eke de ke
*ISG ANC OSE ARE DONE HERE. THE RQUTINE BREAKS
*THE INFUT IN B INTO ITS THREE PARTS - INT,
*COMPARE, AND INC. IT ADDS THE INC, STORES THE
*RESULT AND BRANCHES TQ THE COMPARE ROUTINE
*TO DECIDE WHETHER TO SKIP OR NAOT.
ie ae ae 3 oe 5 ok ab ob 3 3 he He Hee de se obese se he ds 3c 3k 3 sh ie oe ok ok se ake ade se Ske desde Se be she de See se she de se ele

S74 637 XKDSE 1610 SO= 1 SET DSE FLAG
v5 640 XNISG 356 EC EX GET CONTENT OF RNH

S76 641 1 GOSUB CHK#S CHECK FOR ALFH#& 10



S76 642 0
SYS YX 33 GOTO NOFRAC ( 646)

S?3 644 ELMFRC 1732 C SR M CHANGE TO FIX NOTATION
Sry 645 1046 C=C+t X

S580 646 NOFRAC 1366 ? CHU KS
S81 647 1757 GOC ELMFRC ¢ 644)

S82 650 I GSBLHG SINFR DO INT AND FRC

Se: 65! 0
583 652 630 C=M GET INT PART

* NEXT TWD STATES (?7PT=0, GOC OVRDEC> RRE VYESTIGIAL FROM WHEN

* SINFR WGRKED FGR 13 DIGIT MANTISSAS IN ANOTHER MACHINE. THESE
* TWO STATES CAN BE REMOVED WITHOUT HPRM,

S8v  K53 1624 ? PT= 0 PREVNT CLEAR FGR LARGE YALUES
S82 654 27 GOC OVRDEC ¢ ¥S6)
S89 655 1724 DEC PT
Sgn €65Se OYRDEC 112 C=0 WPT CLEAR FRACTIOQHAL PART

S91  €57 372 ®C EX NM JOIN MAMTISSA WITH EXP AHD SIGH
S92 650 356 BC EX W BRING CONPLETE IHT TO C
5932 e661 S536 M=C SAYE FOR LATER

994 ¢€62 256 C=A PUT FRRC IH C
S94 €63 416
S95 ¢€64 1360 DATA=C

S9& 68S 1234 PT= 7 SET TO CLR TRAIL DIGITS
S57 686 112 C=0 WPT

S92 667 1134 PT= 9 PICK OFF INC

S93 670 1352 ? C#0 WPT DUMMY CONE FOR ZERO
600 671 47 GOC SEPA ¢ 673)
601 672 434 PT= e

602 673 f2¢ LC 1
602 674 1134 PT= 9
604 675 SEPA 16 R=0

605 676 412 A=C WPT PICK OFF INC
60 677 112 C=0 WPT LEAYE COMPRRE VAL
607 700 1756 A SL

603 701 178¢ A SL

609 702 1756 R SL INCREMENT LEFT JUST
61) 702 1534 PT= 12 FQINT TC DIGIT GHE

611 704 10456 C=C+t X EXP COMFREE
612 705 1046 C=C+1 X

613 706 S46 A=A+1 X EXP INC

614 707 1502 ? A#G PT IS INC EXP 0K?
615 710 37 GOC TSTEXP ¢ 713) YES
éte 711 1772 A SL M

617 712 6 A=0 X

618 713 TSTEXP 1342 ? C#0 PT EXP 2 TOO LARGE?
619 714 107 GCC ADDIT <¢ ¥24)> NO, JUST RIGHT
620 71S 1374 RCR 13 SHIFT COMPARE LEFT
621 716 106 C=0 X EXP=17?
622 717 1046 C=C+1 X

623% 720 1342 ? C#0 PT EXP COMP OK NOW?
624 721 37 GoC ADDIT <( v24) YES
625 722 1374 RCR 13 SHIFT LEFT

625 723 1056 C=0 X EXP MUST BE ZERO
627 724 ADPDIT 1614 ?2S0=1 DSE COR 1&G7
623 725 23 GONC ADDEM (¢ P27) ISG

629 726 676 R=A-1 §S MsKE DEC OUT OF IKC
630 727 ADDEM 160 N=C SAYE FLCATIMG POINT COMPRFE
631 730 630 C=M GET IMYEGER PART EACK

63z 731 t GOSUBR nD2-10
632 ?32 0

11



632

634
€39
63%

636
637
e3R

639
64

641

642
64%
644

64%
645%
64¢

€47

64¢
649

650
é51

733

734
735
736

37
v40
v4.1

v4
743
744

74%
746

47

’50
751

rS2
783
754

73S
756

MRSHFY

COMBIN

530

416
70

2486

406
1732

1t46

37
1372

1747

1086
1032

1
¢

1360
1210
630
256
161d
123

C SR
C=C-1

Gec
? C#0
GaocC

C=0
C=C+A
LEGAL

GOSUE

DATA=C
87=
C=M
AC EX
25 0:1
GOHC

x

M
x

COMBIN ( 743)
M
MRSHFT ¢ 740)

X
M

SHF40

KRY? ¢ v702

SAVE INT PART OF RESULT
OUP RESULT IM wm
GET FRAC PART BACK
DUP EXP

SHIFT FRAC INTQ POSITICGH
IN POSITION YET/

YES
FRACTION ZERCQ
NO NOT YET

SIGN RND EXP C=0

STORE UPDATED COUNTER

DSE?7?

37¢ 3c oc 3c fe dc ae de de of dhe ok de se de ae dk se Se ope de de de de se dhe dk ade dk de de de se de ke a de ade de se de sk de Me fe desk de fe

X VALUES ENTER IN HN*THE COMPrRISCNS FOLLOW,
*WHILE ¥ VALUES @RE IH A,
ie a Se fe 3c coe 30 of ste ok Se oe Se ct of obese sk ob be de de ae of Se ob of se ol se be sk oie se sk de ae de de ste ke she se ok se de se

65%
E56
e657

652
659
661

66 |
62
667

€6d
664
665

BE
667
66%

669
670
671

672
672
673

ér4
67%
67e

67
673
679
68"

680
681

682
687°
684

68%
634

vS7
rel
761

762
763
764

7eS
766
767

270

71
2

7c3
774
2?S

?76
read
1000

1001
1002
1003

1004
1005
10086

1007
1010

1011

1012
1013
1014

1015
1016

1017

1020
1021

NES?

w]oQ?

XE2Y?

NX<Q?

KX<0

KXRo

1
0

1240

2e0
1358
723

107¢
433
673

1
0

1214

227
1240
260

1076
S73
313

i
0

13586

233
1543

ie

260
173
370

1
0

160

260
1356
123

1543
1¢

Gosue

SETDEC

C=N
? C#0

GONC

C=C+1
GONC

GOTO

Gcasue

257=
coc
SETDEC
C=H
C=C+1
GONC
CoTo
GOSUR

? C#o

GONC
GOTO

A=0
C=N
GOTO
C=REGN

GosuB

N=:C
C=N
? C#0
GOHNC

GOTO
AR=0

¥-%

SKP
S
NOSKP
SKP
Y-4

XX{=07?

S
SKP
NOSKP

Y-X

NOSKP

KK>07?

C1056)

N
W

o
o

O
h
—

W
w

C1015)

o
S

w
a
n

—
-

0
h

“
v
w

~ ~
~

o
v

G
f

—
-
—

w
v

C1027)

DO SUBTRACT

ROW LOGIC DOESH’T CHECK
FOR ALPHA DATA ON K<=07
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68V 1022 260 C=H

682 1023 313 GOTO XYN (1084)
689 1024 XX=¥Y? 270 C=REGN 2
691 1025 256 AC EX

691 1026 370 C=REGH 3
692 1027 XYY 1556 ? R#C
692 1020 267 GOC SKP C1056)

694 ENTRY HNQEKP
695 1031 NOSKP 1314 ?513=1
69¢ 1032 157 GOC NOSKPQ (1047)

697 1033 i116 C=0
69% 1034 1160 DADD=C
693 1035 1A70 C=REFGH 14

700 1036 1730 CST EX

701 1037 114 ?2S4={
70% 1040 v7? GOC HOSKPO (1047)

703 1041 1730 CST EX
704 1042 1214 287=1 IS THIS ISG COR DEG
705 1042 47 GOC NOSKPO 1047

706 1044 i GOSUB MSG
706 1045 0
707 1046 0 XDEF MSGYES

705 1047 NOSKPO 1 GOLONG NFRFU CAN'T DO A RTN HERE
703 1050 2

* BECAUSE SOME COMPARISONS HAYE MFRX CGH THE STACK INSTEAD OF MFRPU

710 1051 XN#vY? 270 C=PEGN 2
711 1052 256 AC EX
712 1052 370 C=REGH 3

713 1054 XYN 1556 ? A#C
714 10SS 1547 GOC NOSEKP (1031)
715 ENTRY SKF

716 1056 SkKP 1140 SETHEX
717 1057 1314 ?2813=1
718 1050 103 GOKNC SST? (1070)

719 1051 DOGKF 1 GOSUB GETPC
719 1052 0
20 ENTRY DOSKP

’r2t 1063 1 GOSUB SKFLIN
21 1064 )

722 10695 t GOSUB PUTFCX FORCE RECALC OF LINE HUMEER
’22 1066 0

722 1067 1€03 GOTO NOSKPQ (1047)
724 1070 SST? 116 C=0

725 1071 1160 DADD=C
726 1072 1670 C=REGHN 14
727 1073 1730 CST EX

ras 1074 114 7584=1
29 1075 1647 GOC DOSKP (C1061)
730 1076 1730 CST EX

7°31 107? 1214 ?287=1 ISG DSE?
732 1100 14¢v GOC NOSKPO (1047)

733 1101 1 GOSUB MSG NO COMP QR FLAGS
733 1102 0
734 1103 0 XDEF MSGHO
735 1104 1433 GOTO NQSKPQ ¢ 1047)

She ade de fe ee de ce Ne fe oe de de se de de de de desde de de Se de de de de de se de de de ze she dese ded doc ded de dh dr de she ded dk de dk ob se de sd de hese ok fe

*THE FLAG
*MASK IN B.

CONDITIOHNALS FOLLOW, ENTRY IS WITH R14 IN 4 AND A
THE MASK CONSISTS OF ALL ZEROS EXCEPT FOR A

*0ONE AT THE LGCATIGH OF THE SELECTED FLAG
sc 20s eve ode se de de de fe dn ade ode ce oe ide de desde de de de cde ogee de sje se sie she ce age de du oad se de dee de de de de de de se de doodle ste se ede ade de de de de de sn ade da sk

13



741 1105S XF37 316 C=R GET MASK

740 1106s 1660 C=C.A AND» R14 WITH MASK
7432 1107 135€ ? C#0 IS ANYTHING LEFT

744 1110 1217 GOC NOSKP (<¢1031)> YES NO SKP

74% 1111 SKFIT 1453 GUIC SEP (1056)
74¢ 1112 XSF 356 BC EX MOYE MRSK TO C
747 1113 150 C=CORA SET MASKED BIT

74% t1t14 S3 GOTO FLGANN 11215

?49 1115 XCF 31€ C=R
7Su 111é 1256 C=-C-1

751 1117 0 NOF
752 1120 1660 C=C.A
75% 1121 FLGANN 1650 KEGN=C 14

7954 1122 256 AC EX
TES 1123 S30 M=C
756 1124 1 GusuB ANNOUT

736 1128 0
7o7 11286 6306 C=M

vox 1127 25¢é AC EX

vS9 1130 1740 RTH
se ae he ok ok oe oe sh of sh be oh oh ok ok oe sob se dae be ab she ok 3h oh eo kh al oe sks ook deo ok oe she se ke oe de sk od ok
#SUM+NN SETS THE AGDRESS OF THE REGISTER USED
#*FOR SIGH FLUS, IT CHECKS TO SEE IF THE ADDRESS
*I15 IH FACT A LEGAL ALUKMESS. THE SUBROUTINE
*SIIMCHK 1S CALLED BY THE SIGMA PLUS FUNCTICH
*FOR THIS CHECK.
ak abe sh ae hc oe oe of se of fe he he Ae de se se rhe sf de he He ok ob of ok oe he se de he see ob ok oe se de he se de se se de se de de se ode ok

TEY 1131 XSGREG 280 C=N ADDRESS OR 3UM |

refi 1132 t GGSUE SUMCK2 LEGAL?

768 1133 0
769 1134 260 C=N YES

770 1135 256 Cn EX PUT ADDRESS IN SCRATCH

771 1136 116 C=C
772 1137 1160 DNDD=C

°75 1140 1570 C-REGN 13
7734 1141 674 RCR 11
775 1142 106 C=0 ®

77h 1143 1006 C=C+A KX

777 1144 74 RCR 3
728 11435 1550 REGN=C {3

279 1145 1740 RTH
780 1147 SUMCHK 1570 C=KEGN 13 GET RODDRESS

781 1150 674 RCR 1
782 1151 SUMCKz 256 CR EX ADCS
783 11352 460 LDI
784 1153 S CON S

785 1154 1140 SETHEX
786 11538 1006 C=C+A X
ev [LEGAL

kc 3 oe ok ke ae ob she fe oi of be de de de Ae dk Ae ede ok oe de de ok oh de sh ok He dee sled obese sh se ede se de se se decode
*CHKADR-CHECKS FOR VALID DATA ADDRESSES.

IN: RODR IN C.X
QUT: ONTA IN BE, ADDR IN C.X, HEXMODE,

DADL=C.X CEXCEPT SOME ERROR EXITS)
USES: ACTIVE POINTER, A, S9, DeDD, C, B
MAY EXIT TO ERRNE

CHKAD4 - CHECKS TO SEE IF THE REGISTER IS THERE.
OH ENTRY, DnDD=B=ADDRESS OF REGISTER AHD C=CONTEHTS OF REG
STATUS QF 59% ON ENTRY CONTROLS EMIT IF THE REGISTER ISN'T 14#

#
#

#
¥

¥
#

¥
¥



THERE: ENITS TO ERRNE IF %3=1 ELSE GOES TO COLD START!

ON EXIT, ADDRESS OF REGISTER IS IN C.Xx AND CONTENTS ARE IN BE
AMD HEXMUDE AMD USES RCTIVE POINTER RHD A

* NOTE - CHKALY IZ PROEAELY OESOLETE MGW, IT USED TO BE CALLED BY

* MEMCHE IN CNG. URC 10/20/73
EE ETE PEEEPEE EE EL RE EE EE EL EL EE ES EEEEEL EE EL EL EL EEEEE

*
%

¥

80% 1156 CHKHRDR 1 GOLOMG PATCHA

805 1157 2
80% ENTRY PERTH
807 1160 PERTN 358 BC EX SAVE ADDRESS

805 1151 70 C=DATA GET CURRENT CONTENT
809 1162 1240 SETDEC
810 1163 1056 C=C+1 UW LQSIC IN HERE AsSSUFES

811 1164 11S5¢€ C=C-1 Wu DATA IS IN A CAMOMICHL
812 FORM
813 1165 1376 7? C#0 S NON-FOSITIYE?

814 1166 103 GONC CKAD3 <11véey POSITIVE HWUMEER
ety 1167 1076 C=C+1 S NEGATIVE NUMEER?
1s 1170 S57 GOC CKNDb2 <¢11?75) YES

Sty 1171 70 C=DATA ASSUME Aad ALFHA STRING
818 1172 136 C=0 S ASSURE A 1 IM CICIT 13
€19 1173 1076 C=C+{ S
821 LEGAL
21 1174 123 GOTO CKald (1206)

822 t1?S CKkKabhz 1176 C=C-1 S RESTCRE 9 IN SIGH DIGIT

823 1176 CKADI 1386 ? C#0 KS HEGATIVE EXPOHEMT?
824 1177 33 GONC CKAD3J 1202) HO.

825 1200 126 C=0 XS RSSURE EXP SIGH = 9

g2¢. 1201 1166 C=C-1 KS
827 1202 CKnAD3IJ 1534 PT= 12

823 1203 1342 ? C#Q0 PT IS MANTISSA NORMALIZED?

829 1214 27 Gcac CKaDd (1208) YES
830 1205 116 C=0 W FORCE WHOLE WORD TO ZEFRQ
831 ENTRY CHKaDA4

832 CHKAD4
83% 1208 CKAaDd4 1140 SETHEX
834 1207 256 EBC EX

835 1210 416 R=C GET ADR BACK
83s 1211 1360 DNTA=C WRITE w»DR CUT
837 1212 70 C=DATA BRING ADR BACK IN

83r 1213 1556 ? AicC GET ADR BRCK?
229 1214 63 GOHC CKADI10 ¢1222) YES

84 } REG ISH’'T THERE

841 1215S 1114 2S9={
842 1216 1 GOLC ERRNE
842 1217 3

342 1220 1 GOLONG COLDST
842 1221 2
84. CKAD1O

84% 1222 316 C=R PUT DATA BACK
&4¢. 1223 1360 DNTA=C
847 1224 256 AC EX ADR BARACK TO C¥

4a 1225 1740 RTN
oh she be ok off of ae oi Se be Se ob be de se of ae se oe ob of hee sfe steed sh sie sea shee se se sb of se se debe ste ok ok oe

850 1226 XRRCL 316 C=R

851 (227 1176 C=C-1 S
852 1230 1376 ? C#0 S NUMERIC DATA?
&353 1231 2v3 GONC REGALP (1260) NO, RLPHA DATA

854 1232 1 GOSUBR AFORMT NUMERIC DATA
854 1233 0



855 1234 ARCLIU 1314 ?S§3={ RUNMING?
84s 1238 1S40 RIN C
857 1236 1670 C=REGN 14
&Se 1237 1530 ST=C
853 1240 {14 7S4={ SSTFLG?
S61 1z41 1540 RTH C
86t 1242 1214 ?257=1 ALPHA MODE?
86: 1243 1640 KTN NC NO
8672 (z44 410 S8S8= 1 SAY PROMPT & NO SCROLL
864 1245 1 GUSUBR ARGOUT
864 1244 0

*
* STFLGS - SET MSGFLG & DATAENTRY FLAG
* ASSUMES CHIP 0 EMARLED., LEWKYES SS 1/2 UP AND REG 14 IN C
=

869 1247 STFLGS 1670 C=REGN 14
87v 1250 1474 RCR 1
871 1251 1530 ST=C
8r2 12% 1410 St= 1 SET MSGFLG
873 1253 510 S6= 1 SET DATAENTRY FLAG
874 1254 1E30 C=ST
875 1255 1374 KCR 13
876 1256 STFLIO 1650 REGN=C 14
e7v 1257 1740 RTH

*

879 1260 REGALP 108 C=0 ¥ RE-ENABLE CHIP ©
880 1261 1160 DADD=C
881 1262 1534 PT= 12 RELIES ON P ACTIYE
8232 1263 ARCL20 240 SEL P
887 1zZe4 1724 DEC PT
884 1265 1724 DEC PT MOVE P RIGHT 1 BYTE
885 1266 1524 ? PT= 12 WRAPARCUND?
886 1267 1457 GOC ARCL 10 ¢1234)> YES. ODOHE
837 1270 316 C=B PUT CHAR TQ G FGR APHNDHUW
88s 1271 130 G=C
gas 1272 240 SEL @
890 1273 €34 FPT= i
891 1274 1322 ? B#0 PQ ANY CHARS FOUND YET?
892 1275 1 GSUBC APKDKUW APPEND TO ALFHA& REG
83%1276 1

* APNDMW CLOBBERS A, C, AND THE ACTIVE POINTER, WHICH IS Q HERE.
894 {2°77 1643 GOTO ARCLZ20 (1263)

dir ade 3c ac ode xe ade de de de She se abe She se de fe de de de de de 2c de de de ade de fe He afc de de sb fe se se oe she ode se Se desde de de sb de de

*THIS ROUTINE SETS THE INTERNAL DISFLAY FORMAT
*STATUS,
356 Me ae Ne Se Ne ae df de de ofc de fe die Ne de oe 3k de dc de de de de de ae she fe 3k de fe se ae 3g ade He fe se ae se fe de de he de He af de fe

89% 1300 XSCI 1630 C=ST FEQONNNH
900 1301 1074 RCR 2 KRKXNRSH, FE QOHNNN
901 1302 1630 C=ST FEOONNHH, FE 0 GHNMNN
902 1303 1374 RCR 13 FEOONNHNFE QD, MNNMN
903 13204 1530 ST=C SAYE NNMMFE C0
904 1305 1670 C=REGH 14 GET STATUS
20% 1306 74 RCR 3 MOYE DSF TO POSITICH
906 1307 1730 GST EX MOVE GR&D RAL TO STATUS
907 1310 1614 250=1 IS GRAD SET
90& 1311 23 GONC S12 ¢1313)HEN RAD
90% 1312 1056 C=C+1 SET LOW BIT
911) 1313 512 1414 2S1=1 RAD?
911 1314 33 GONC  D3PDN <¢1317)
912 1315 1056 C=C+1 SET BIT TWO

16



913 1316 1056 C=C+1
914 1317 DSPON 674 RCP i
915 1320 13863 GOTO STFLL10 (12886)

oh oh oe oe oe be de oe ob se de de de kd ode de deo of Se se st nv se qe Ste de be de of od se desl ce ad sb al ake co ok se de oe de see ob se oe oe
*XPEEP-COCOHUT BEEP
*SETS UP STATUS WITH A TONE NUMBER THEN CALLS TONE RS IF
*FRQOM KEYEBORED.

921 XBEEP
92: 1321 1 GOSUB TONER
922 1322 0
923 1323 460 LDI LORD A S
924 1324 S CON S
925 1329 1 GOSUB TOHNEB
925 132¢ 0
92e 1327 460 LDI LORD A 8
927 1330 10 COHN 8
9235 1331 1 GOSUB TONER
928 1332 0
9249 ENTRY TOREV7X
93 1223 TONETPX 460 LDI
931 1234 7 COH 7
932 1333 TOMER 19530 S7T=C FrLL INTO TOKE

ELAEEL ELELLEEARLEEEELLIEELEREL ELEELEEEEEL ELE LE EELEEEEE

*XTOMNE-EXECUTE 41-C TOHE FUNCTION

ONz DIGITCC-3> OPERAND FUMCTION, (=LOW, 3=HIGH. TONES ARE NOT
MUSCIAL NGDES. THE FREQUENCY DIFFERENCE REE RATHER ARBITRARY.

TONE WORD TIMESACYCLE
2

O
=
N
W
N
A
E
U
N
G
R
N
D
O

Z
Z

©

THE DURATION OF EACH TONE IS EGUALLY .25 SECUHDS

IF THE ALIDIQ ENABLE FLAG IS NOT SET, SILENT RETURN.

INPUT: t. S[0:?7] = OPERRND ¢0-9)

2. CHIP 0 EMABLE

Uses : A, C, S[0:7], FOQLO0:7]. NO PT. + 1 SUB LEVEL

OUTPUT: 1. HEXMODE
2. FOLO:7) = 0
3. R.X = FFF
4. CHIP 0 ENAELE

SPECIAL ENTRIES

TONE?X - GENERATES TOHE 7
SAME AS XTOME EXCEPT NQ OPERAND IS REQUIRED.

TOHER = SAME AS XTOME EXCEPT THE OPERAND IS IN CCO0:11]

®
%

%
B
K

%
¥

¥
*

#
F
F

F
¥

%
F
X
X
B

RE
F
*
*
K

££
*
F
X

EF
E
X

*
F
E

¥b: ae oe de oe ode 3c oe le of de oe of of cd Ae de ob fe sk de ae se de oe de ole he oie de se de Stes de di He de ho de ded de de de de de dk ste ede de de de de de ok de de de dod de ke

967°? 1336 RKRTUONE 15670 C-REGHN 14 IS FEEF ENABLED
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996

997
939g
939

1000
1001

1002
1003
100

100%

100»
1007
1008
100%

1010
1011

1012
1013
101

1019

1017
1018
1019
1020

1021
1022
1023

1024
1025
102¢
1027
1025

1337

1340
13241
1342

1343
1344
1345

1346
1347
1350

1351
1352
1453

1354
1355
1356

1357
1360
1361

13e2
12e3
1264

1365
1366
13567

137
1371
1372

1373
1374
1375

1376
1377

1400
1401
1402
1403
1404
1403

1405
1407
1410

1411
1412
1413

1414

1415

1416
1417
1420
1421
1422
1423

1424
1425
1426

1427
1430

PCKDUR

DELOCOP

TONES

TOMES

TOGNE?

1274

1730
1414
1640

1704
1330
1S30

116
460
3v7

1730
674
416

174

1240
1a7eé

1140

133
145

163

207
241

311

413
477
617

1025
e660

1032

1460
248

1176
147

1176
167

1176
217
436
1330
676
1773
646
1733
1740

1330

646
1763
1740

1330

646

1753
1740
1330

RCR

CST EX
?S1=1
RTN NC

CLR ST
FEXSB
ST=C

C=¢
LDI
CON2

CST EX
RCR
A=C

RCR
SETDEC
C=-C-1

SETHEX
Gosue

CON
CON
COHN

CON
COM

CON

COHN
CON
CON

COM
C=STK
C=C+A

CXISA
AC EX

C=C-1
GocC
C=C-1

Goc
C=C-1
GOC

A=C
FEXSR

A=n-1

GONC
R=A-1
GONC

RTH

FEXSR

R=A-1
GONC
RTH

FEXSB
NOP

A=A-1

GOHNC
RTN
FEXESR

NOP
NOP

7?

1S

11

4

S

PCKDUR

@133
@14S5
@163
e207
e241
e311
@413
e477?
eet?
@102S

M

X

S
TONRES
S

TONES
S
TONE?

S

S

*= 1
X
DELOOP

1S

C1413)

(1421)

(1426)

(1410)

(1406)

(1415)

(1421)

NO NOT ENRAELED
CLEAR FLAG CUT REG

SAVE FREGUEHNCY INPUT IN ST

PUT ALL 1S IN ST

& GET COUNT EACK
PLACE CCUNT FGR LOGK UP

SHIFT FREQ IHTO DIGIT 132

PICK .25 § DURATION

CONSTANTS MUST BE COD

DURATION HOW IN A X
TEST FOR TORE 7,2,9

GET FREQ CNTR
TURN OM TONE
FREQ COUNT

COUNT DOWN DUPTATICN
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1029 14314 646 nA=n-1 XK
1030 1432 1743 GOHC *—dq (1426)
1031 1433 1740 RIN

she 2h sd 2 ee de he oe sl sh oe ode oh sb les se se i oh oe se sh sh de desde dole st de se se de de se de de de sl sh se de se de doe de
*THIS RQUTINE SETS DEGREES RADIANS OR GRADS.
se se se a oc oe 3 ae oe oe oc oe oe ded doko oe si of 4 oe of a oe de oe hes dee ste ok de de shed sk dk de de si de sles de ok deo de de

103% 1434 XCGEG ! GOSUR DEGRCO

103% 143% 0
1036 1436 XDEG2 163C C=-S87
1037 1437 674 FCR 1

1032 1440 i GOLOHG ANH+14
1032 1441 2
1039 1442 XRAD t GOSUB DEGDO

103% 1442 0
1040 1444 te10 S0= 1
1041 1445 1713 GOTO XDEG2 (1438)
1042 1446 XKGRAD 1 GUOSUB DEGDO
1042 1447 Q
10432 1450 1410 Si= i

1044 1459 153 GOTO XDEG2 (1436)
104% 1452 DEGDO 1670 C=REGH 14

104 1453 74 RCR 3

1047 1454 1530 ST=C
1048 145% 1604 S0= 0

1049 1456 1404 Si= |
1050 1457 1740 RTH

she oh of be oe ode Se ode sh oe She be ok hoe cde Sd ode of he de ae Sie she ok Sle Ske sete se se beste she se sf she of de se che de de debe sede ok

*FNDEND-FIND THE HIGH END OF RAM

ROUTINE STARTS AT REGO STORING AND RETRIEVING
THE REGISTERS ADDRESS UNTIL THE
RETRIVED YALUE DOENH NOT MATCH THE STORED VALUE.

UFON RETURN RAC0:%) CONTAINS THE ADDRESS OF THE
FIRST HON-EXISTANT REGISTER.

*IF FLAG 8&8 IS SET AND ENTRY IS AT CLEAR THE ROUTINE
* ALSO CLEARS ALL DNATA REGISTERS.

* NOTE: FHDEND RELIES ON THE TESTED REGISTER BEING DIFFEREMT FRCGH
* WHAT YOU GET WHEN YOU READ A NONEXISTENT REGISTER - PRGERELY WN

* OK ASSUMPTION IF NONEXISTENT REGISTERS GIWE ALL ZERGES GF all ONES
he a 3 2 oh oe oe de ae sf se ofe fe ole Sf de Sb oe se de oe she sb sk ke of ok Sok de ofe3 ob de de sk ake db ae se se ae se se de be ke

®
¥

¥
¥

%

1064 1450 FNDEND 404 58= 0 CLEAR CLEAR FLAG

106% 1441 11a C=q ADPRESS SHIP ZERO
106 14€2 1160 DADD=C

1067 1463 CLR 1570 C=REGN 13 GET REG ©
1068 1464 74 RCF 3

1069 1485 132 C=0 M MUST HAYE ZERQZ IN TEST
1070 1466 CLEM 1160 DADD=C ADDRESS KEGISTER
1071 1467 256 AC EX SAYE ADR
1072 1470 70 C=DATA SAVE VALUE
1073 14°71 356 BC EX

1074 1472 256 C=A DUP ADR
1074 1473 416

1075 1474 1360 DATA=C SEND ADR QUT

107s 1475 70 C=DATR BRING IT PACK
1077 1476 1556 ? A#C HAS IT CHAWGED?
1078 1477 1540 RYH C YES SO PTH

1079 1500 35¢ BC EX PUT ORIGHARL VAL EBEACK
1020 1501 414 ?2Se=1 CLEAR REGISTER?
103t 1502 23 GOHC OVRO C1504) NO
1082 1502 116 C=0
1083 1504 OVRQ 1360 DATA=C PUT VAL RACK
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1034 1505 556 A=A+t INC ADR
108% 1506 256 AC EX GET ADR
108¢ 1507 S73 GOTO CLEM (14¢€8)

vic oh se he oe oe me oe of be of ke he ke oe Se de abe sf 4 de Me re oe se af ae Se se oe oe ak ab 4 of beak ede oe de of sk he oe

*THIS RGUTINE KILLS THE FIFST SIX CHSRACTERS
«IN THE ALPHA REGISTER.
she oe a of sh we Si He a eo of ode se of de oe ob be ok ke ab oie sk ste ef of of sh se sf fe sk sk sok sof ok Tole ed fo doko

1091 1510 ~AASHF I GOSUB FIND3#! FIND FIRST CHARACTER
1091 151¢ 0
1092 15i2 1524 ? PT= 12 7? IN THIS REG
1092 1513 ST GOHC REGG C1820) NO REGULRR 6 Ok LESS
10949 13514 1034 FT= 2 CLEAR TOF SIX AND DORE

1095 1518 INSHFT 22 C=0 PQ

109¢ 1516 DPOMSHF 1360 DATA=C
1097 1517 1740 RTN
1098 1%z0 REGS te C=0

109% 15:21 1260 DATA=C CLEAR FIRST EEG
1102 1522 324 ? PT= {0 DOME Stix
1101 1523 15340 RTN C

1102 1324 25¢ AC EX
1103 1528 1160 DnDD=C ADDRESS HEKT REG
1104 1526 70 C=DATRA

1105 1527 1734 INC PT CLEAR REMAINING CHARWKCTERS
110s 1530 1734 INC PT
1107 1531 1734 INC PT

1103 1532 1734 INC PT
1109 1533 1623 GOTQ INSHFT C1518)

ie 3 oe 3k ee 3 ke be Se ok oe Se se He se se she she ode she ob sh ke he sk de sb se sk ak sok sok shes se deok sk de ic de oe

*THIS FUNCTION TRKES THE FIRST SIX NON NULLS
*IN THE ALPHA REGISTER AND STORES THEN.
ic 2 Me oe oe se oe fe fe Se oe Se Se ok 3 oh of fe 3 ae oe se sb ob de abc se Se de se de oe se ste se sh of Ae de de he de de soe de de kok

111d 1534 XASTO i GOSUeB FIHD#1

1114 15325 0
1115 1536 1524 2? PT= 12 ALL IN THIS REG?

1116 1827 113 GONE REG (1550) NO
1117 1540 1074 RCR 2 SHIFT RIGHT 2
1118 1541 DONSTO 1334 PT= 13

1119 1542 120 LC 1 SET ONE IN 13
1120 1543 20 LC 0 AND CLERR 12
1121 1544 360 NC EX GET DATA ADDRESS BACK

1122 1545 i160 DADD=C
1123 13546 360 NC EX GET REGISTER CONTENT BACK
1124 1547 1473 GOTO DONZHF (1516)

1125 1580 REG 324 7 PT= 10 ALL. IN THIS EEG
1126 1551 1707 GOC DONSTO (1541) DONE

1127 1552 256 AC EX GET ADR OF HEXT REG

1123 1553 1160 DADD=C

1129 1554 ¢0 C=DATA GET NEXT REG
1130 1555 1734 INC FT

1131 15Cs8 252 AC EX WPT COMBINE TWO REG
1132 1587 SHFLFT 1734 INC PT SHIFT THE
1132 1560 1734 INC PT
1134 1561 574 RCR 12
1135 1582 €24 ? PT= 11 IS THE POINTER IN POSITION
1136 1563 1743 GONC SHFLFT C1537)
1137 1564 1553 GOTO DOHSTO C1541)

ie ae a 0 de He oe be ke Se Sh he oe ok she be do de sk be 4 oe de ok oe dk ob of kode se sh se debe sf sie se de sh ch de de she oe

«THIS SUBROUTINE FINDS THE FIRST NON NULL IH
#THE ALPHA REGISTER.
3c a Ae he be be oe ese de oe ode ek de de sie ak de ok de oe sf oe se ddd deo de des de de se sie de de ste ok se de ke ke ede
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ae de sje 2 de she fe dhe ae de oe ode de de fe ce de de de sje abe a ade de oe 2g se ode de fe ide de he de de fu de de ade she de ode kok

1143 1565 FIMND#1 460 LOI LOAD ADDRESS
1144 166 10 CON @10
1145 1567 1160 DOADD=C

114¢ 1570 256 CA EX PUT ADDRESS IN A
1147 1571 340 SEL Q SET @ AT 13 FOR TEST AND CLEARS

114 1572 1234 PT= 13

1149 1573 240 SEL P SET P AT SIX TO CLEAR GREE

1150 1574 $534 PT= 6
1151 1875 70 C=DATA

1152 1578 122 C=0 PQ
1153 1577 34 PT= 3
1154 1600 THSIT? 6356 A=A-| DEC ADDRESS

1155 1601 1356 2? C#0 ANYTHING IN THIS REG
1135 1602 157 GoC FOQUNDY (1617) IF YES THEN GUT

1157 1603 2586 C=A OTHERWISE GET HEKT REG

1157 160d 416
1152 1€0S 1160 DADD=C
1159 1606 70 C=0ATA
1160 1607 1724 DEC PT COUNT DOWN OH LQOP
1161 1610 1624 ? PT= 0 DCHE YET
1162 1611 1673 GONC THSIT? (1640)

1163 1e12 1534 PT= 12
1164 1613 1362 ? C#0 PQ IF 7 CHARACTERS INH LAST RTH

1165 1614 1540 RTN C

1165 1615 334 PT= 10 QTHERWISE DOHE WITH

1167 1616 1740 RTN
1168 1617 FQUND1 1634 PT= 0

1169 1620 FNDFY 1724 DEC PT
1170 1621 1724 DEC PT
1171 1622 1362 ? C#0 PQ
1172 1623 1753 GONC FNDPT (C1620)
1173 1624 1740 RTN PTH WITH POINTER RT FIRST

ab: le she of a af ok ake ok oh abe be af bes de sk be she he oh de 3c de oe ss sb de se de sl oe ste de de see ese de deded she oh de se de de oe oe de oe ke
*THE SIZE FUNCTION PLRCES RO SUCH THAT COCONUT CONTATHS
*THE CORRECT NUMBER OF REGISTERS.
*THE HUMBER OF REGSITERS IS DELIVERED IH HEX IN AX
* ENTRY SIZSUR USES 59 TO TELL WHETHER TG GQ TQ PRCKE OF RFTUEHN
» IF THERE ISN'T EHOUGH ROOM - S39=1 GCES TO PRCKE, S53=0 RETURNS
* WITH 59=1 IF HOT SUCCESSFUL.
she she a abe 2 af a abe ob oh be be she be sh 2d sh ste she sh se he he fe he de be oe fe se se of oe of he she se of de sf se de he sb de se sh se she de se se sk se sf he ob desk

1182 15825 XSIZE 1110 §9= 1 EXIT YIA PRCKE IF

1180 UNSUCCESSFUL

1184 ENTRY SI23UpR
1165 1626 246 AC EX X GET USER SPEC NUM OF FECS
1186 1627 SIZSUR 160 N=C N CONTAINS THE HNUMEER

1187 1630 if GOSUBR HMEMLFT CALCULATE THE MEM UNUZED
1187 1631 0
11838 1632 S30 M=C M=UNUSED REGISTERS
1189 1633 1 GOSUB FNDEND FIND THE END GF MEM
1189 1£.34 0

abe hc 3c 3 oe eM be oe Ae ae oe ae of sb oh she dc de abe de sb he de sh de de sb she se se ols de se desde de se es se se ode she shes ob be oe sk ke

*MORE OR LESS REGISTERS THAN UE HAYE NOW?

1183 1435 I1é C=0

1194 1£36 1160 DRDD=C
1185 16327 216 B=R MEM END IN B
1196 1640 1570 C=REGN 13

1197 1641 74 RCR 3
1198 1€42 706 A=A-C X



1199 1€43 260 C=N C=REGISTERS Wk NEED
1200 1644 706 A=A-C X COMP # 2 SHIFT LEFT POIZSTIVE
1201 1645 177 GCC LAFGER (1€64) USER WANTS MORE REGISTERS

he 3 obese oe ee ab oe oe ie of de be se se se se of se de he de de sh oe od Se of cf dodo oe de de de ssf de de desde sf sl ede de ie de se se oh de he de de ot oe oe ole ke
«COLE BELOW SETS AN=CHAIM HEAD-WHERE WE STOP
»* nwM=-1 DEC

* BA=FFROM ACDRESS-WHERE WE GET DRIA

* BM=T0 NDDPRESS-WHERE WE PUT DATH
Shc afc af fe df ofc die ae fe dfs Mo Me se de fe Ar of Nu de de de tbe ge cde ade dfn de ae de se de ae de ade de se ofe de fe Se ode de de de de de de de de de ade de ade cde se de i de ob dea

1208 téd46 410 S¢E= { SET CLEAN UP FLRGU

1209 {é4d7 31 C=R Ca=TC
1210 1650 2956 A EX
1211 1651 530 M=C SAVE SHIFT DISTANCE

1212 1AS2 1116 C=R-C CK=FRCHM
1213 1653 74 RCR 3
1214 1€54 346 BC EX X C=FRMMXNXMRKIKTQ

1215 1£SS 674 ECR 11
1216 1656 356 BC EX B=TOFRM
1217 1657 1570 C=REGN 13 GET TEST ADRESS

1218 1€60 122 C=0 M
1219 1€61 1172 C=C-1 M
1220 1662 256 AC EX A=INCTST

1221 16583 303 GOTO STRTMY (1713)
ob: He bbe de He de ab se fe He he sh he se 3k of oe she he de oe of sb af she eof de oe of ak sf ob doe ee of se ede sf de de de sek ee de de eke
*SETS UF AS FOR SMALLER EXCEPT WE STOF AT NOTHIMGKESS
*AND START AT CHRIN EHD USING 1 FOR wal IHCREMEHT.

1226 1664 LRPCER £320 C=M GET UMUSED REG

1227 1€88 1008 C=C+A KX ADL HEG SHIFT
1225 1€66 67 GacC LARGIO (1674) MADE IT

1222 16€&7 1114 ?359={ EXIT MODE?

1230 1670 1 GOLC PACKE
1230 1671 3
1231 1672 1110 §9= 1 SRY DIDN'T MAKE IT

1232 1673 1740 RTH
*

1234 1674 LARGIO 1570 C=REGN 13 A=NHEGSHFT C=FRCOM

123% 1675 1006 C=C+A X C=10
1236 1676 674 RCR 1t
1237 1677? 356 BC EX C=TST B=TOXX¥X

1233 1700 132 C=0 M
1239 1701 1072 C=C+1 M C=INCTST

1240 1702 256 AC EX

1241 1703 S30 M=C SAVE NEG SHIFT
1242 1704 1570 C=REGN 13 C=FRQOM

1242 170S 346 BC EX X B=TOFRM

1244 1706 S3 GOTO STRTHY (1713)
be ae 3: he oe oe se be oe she oe of ab ob se ose de se ob Se sb he be ak she se sf she de oe de ste ok she sod se oe he che de de hese desk deol ke
*THIS ROUTINE SHIFTS MEMORY EITHER LEFT GR RIGHT
*ACCORDING TC THE INPUTS IN A AND BE.
she a 3h sf ae 2 3c abe a 2 a 3 Se sf se sb oe 24 Sf se sf she she be he sd he he sh do de be she sb hese sede sb de she se she se sh de oh ok sh ok de de

1249 1707 HPMYN 674 RCFE i C=TOFRM

1250 1710 1032 C=C+R M INC TO
1251 17211 356 BC EX C=DnTn B=TOFRM
1252 1712 1360 DATA=C DRTé MOVED
1253 1713 STRTMY 3Se BC EX A=INCTST C=TOFRM
1254 1714 256 AC EX C=TOFRM A=INCTST

1255 1715S 414 ?58=1 SMALLER MOVE?
1256 1716 63 GOHNC CHKTOP (1724) NO
1257 17217 1406 ? AKC X IS FRM<TST
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1253 1720 63 GONC GETREG (1726> IF NO CONTIHIE
1259 1721 B=¢C 25¢ AC EX GET 0 FOR TO
1260 1722 Sé6 B=0
1261 1723 143 GOTO DOTO C1737)

1262 1724 CHKTOP 1546 ? A#C X ZEROS AFTER MEM END
1263 1725 1743 GONC B=0 C1721)

1264 1726 GETREG 256 AC EX A=INCTST C=TOFROM

1265 1727 1160 DADD=C DADD=FROM
1266 1730 372 BC EX M SAVE TO PART
1267 17231 674 RCR ti INC DEC FROM

1268 1r32 1032 C=C+A M
1269 1733 74 RCR 3

1270 1734 346 BC EX X R=INCTST B=TOFRQOM
1271 1735 v0 C=DATA
1272 1736 356 BC EX

1273 1737 DOTO 74 RCR 3 C=FRMXX...XKQTO

1274 1740 1160 DRLD=C DADD=TD
1275 1741 1548 ? ARC X DONE IF TO=TST
127% 1742 1457 GOC KPHYH (1707) HD

1277 1743 356 BC EX CLEAR LAST REGISTER
127% 1744 1360 DNTA=C

ave ac 2s abe adc de fe fe de de afc de de de se he oe cde ofc de She be ae fe she se ade de She ede ae ode fe 3c de fe oe he de fe fe fe de fe dee de oe oe

FIX POINTERS AFTER MOVE.
ie se ke ae dc of 3c abe fe sf ae sf ob af 3k she Se ode de ode sk she 2 de se 3k ae Se se ae she Me se se she dhe se abe se af sfe sb se shee ok she of ke ake

1282 1745 30 C=HM GET MOVE DISTANCE
1282 1746 356 CB EX SAVE
1284 1747 t GOSUBR GETPC ENABLE CHIPO
1284 1750 0

1285 175 314 ?S10=1 ROM RAM?
1286 1752 27 GOC NOTREM (1754)
1287 1753 446 A=A+BR X SHIFT PC

1283 1754 NOTRAM 156 AB EX B=PC FOR CLRZ=Rz
1285 1755S 1570 C=REGN 13
1290 1756 1006 C=C+A X

1291 1757 74 RCR 3
1292 1760 1006 C=C+A X
1292 t7él 474 RCR 8

1294 1762 10058 C=C+A X
1235 1763 74 RCR 3

1296 1764 1550 REGN=C 13

1297 1765S 156 AB EX BRING PC BACK TO ALZ:0]
1295 1766 t104 S9= a
1295 1757 1 GOLOKRG DCRT1O0

1293 1770 2
1300 ENTRY SETSST

”*’

* SETSSY - SET SINGLE STEP BIT
* REQJIRES CHIP 0 ENRELED ON INPUT
* DESTROYS C
se

1306 1771 SETSET 1670 C=REGN 14

1307 1772 1530 ST=C

1308 1773 110 S4= 1 SET SST BIT
1309 1774 1630 C=ST
1310 1775S 1650 REGN=C 14

1311 1776 1740 RTN
*

1313 UNLIST

ERRORS : 0
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SYMBOL

ADDEM
RDDIT
ARCL 10

ARCLZ 0
B=0
CHK#5

CHK#S 1

CHK#S2
CHKAD4

CHKADR
CHKTQOF

CAD 0

CKrD2
CKrDI
CKrD3J

CKAD4
CLEM
CLR

CLRHXT
COMRIN
DEGDQ

DELOQP
DONSHF
DOHSTO

DOSKP
DOT0
DSFDN

EILMFRC

ERKAD
FCHTEL

FIND#1

FLGANH
FNDEND

FHNDPT
FOUND1
FSTIN

GETLIN
GEITREG
INSHFT

KPMYNI
LARGIV
LARGER
LOAD3
MRSHF
MFREPRL

NOFRRC
NOSKP
NOSKPD
NOTEAM
OVFL1O
OVFL1S

OvFL2D
OVFL AO
OVFL4

OVFLSA
OVYRO

TABLE

vac
224

1234

1263
1721

330

324
331
1206

1158
1724

1222

1175
1176

1202

1206
14€6

1463

264
74S

1452

14056
1516

1541

1061
1737

1317

644
342

1565
1121
1460

1620
1617
302

3
1726
1515

1707
1674
1664

3v2
740
347?

646
1031
1047
1754

S54
65
66

‘6
1504

725
21
1267

1z2v?e
1725

1716
1214
1170
11686
1177
1204
1507

1413
1547

1564

1075S
1723
1314

647

334

1114

1623
1602

1720
1533

1742
1666
1645

744
277

642
1110
1104

1752

S2

63
67

1502

1174

1551

1055 1017
1100 1067

1004 1000
1043 1040

766
1032

24



OYRDEC

P6RTN
PCKDUR
RDMSUE

REG
REGALP

REGG

RTJ1O
RTJLRL

R*“SUB

Si?
SEPA
SEFRY

SETSST
SHFLFT

sSI1zsuge
SKP
SKFIT

SST?

STFL1D
STFLGS

STRTMVY

SUMCHK
SUMCK?2
THSIT?

TOHE?
TOME?X

TOHES

TONES
TOMEB
TSTEXP

TSTMAP
XARCL
KASHF

XASTO
XBEEP
XCF

XCLSIG
XDEG
XDEG2

XDSE
XFS?
XGRAD

XISG
XRAD
X¥RDN

XR"
XSCI

XSF

XSGREG
XSIZE

XETYON

XTONE
NX#0?
*X8Y?

XxX<0
XX<0?

HX<=07

XX<=0aA
NKL=Y?

656

1160
1374
351

1550
1260

15z¢C

312
311

355

1313

675
322
1771
1557
1627
1056
1111
1070

1256
1247
1713

1147
1151
fe(0

1426
1333
1421

1415
1335
713

241
1226
RY

1534
1321
1118

260
1434
1436

637
1105
1446

640
1442
275
345
1300
1112

1131
1625

21
1336
1021
1051

774
772
1015

1011
1001

1537
1221
1513
31S

1311
671

1563

1111

1060
1320

1706

1611
1405

1403
1401

710

1451

1020

773

1030

1663

1445

77? 767 764
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XXL?

$K=0?
hX=Y?
nR>0?

XXo¥?
XYN
avy

Y-%

257
1006
1024
761
70
1054
1027

41

1005
756
1023
1010

26



ENTRY TABLE

CHK#S
CHK#s1
CHK#S82

CHHNDA4
CHKADR

CLR

DEGDO
DOSKFP
ERRAND

FCHTEBL
FIMND#1

FLGANM

FNDERD
FSTIH
GETLIN

LOMDS
NOGKP

OVFL ID

PERTH
PCKDUR
RONSUE

RTJLEL
R*SUB
SEPKY

SETSST
SIZSUR
SKP

STFLGS
SUMCHK
SUMCK?2
TONEY?
TOHE?X
TONER
TSTHAF

XAaRCL
XASHF

XASTO
XBEFP
XCF

XCLSIG

XDEG
XDSE

RFS?
XGRAD
XIsSG
XRAD
XRDHN
XR*
XSCI
XSF
XSGREG

XSIZE
XSTYON
XTONE

sX807?
NREY?

330
224
331

1206
11856
14A3

1452
1061
342

0
1565
1121

1460
302
31

37
1031

St

{160
1374
351

311
3339
322

1771
1627
1056

1247
1147
115

1426
1333
1335

241
1226
1510

1534

1321
1115

260
1434
637

1105
1446
640

1442
=209

345

1300
1112
1131

1625
21

1336

1021
1051
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XX< 0?
XX<{=07
XX<{=0R
XRX<=¥?
KXLY?
nX=07?
n¥=Y?
hX>0?
XX2>Y?
Y-X

ore

1015
1011

1001

707
1006
1024

761
770
41

28



EXTERMAL

(*)
(10)>*°X
+

-DEC
-0CT

/
ARS
ACOS

AD2-10
abz-10

ADYNCE

AFORMT

AFOREMT
AGTO

RNHN+ 14
AHN+1 4d

ANNCUT
ANNOUT
AOFF
AON

APHOHU
APNDHW

ARCL

ARGOUT
ARGOUT
ASHF

ASIN
ASN
ASTO

ATAR
AVIEW
AXED
BEEF
BST
CAT

CF
CHK#S
CHK#S

CHS

CLA
CLDSP

CLP
CLREG
CLSIG

CLST
CLX
COLDST
coLDST
copy

Cos

D-KR
DCRTtO
DCRTtO

DEG
DEGDO

REFERENCES

102
12?
100

101
137
15?

103
141
1335

45
46

217
1232
1233

35

1440
1441
1124

1125
213
214
1275
1276

233

1245
1246

210

134
17

232

138
176
36

206
7’
0

251
323
326
124
207
177

4

212
160
163
167

1220
1221

3
132
152

1767
1770
200
1434

G
l

G
L

N
y
=

641
642

1442

1012
1013

1446
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DEGDO
DEL
DELETE
DSE
END
ENG
ENTER"
ERRHNE
ERRNE
ERROR
ERROR
EX
E"%-1
FACT
FC?
FCC
FI1MD#1
FIND#1
FIX
FNDEHD
FHDEND
FRAC
FS?
FS7C
GETFC
GETPC
GRAD
GTO
GTOL
H-HMS
HMS+
HMS-
HMS-H
INT
1SG
LASTX
(.BL
LN
LNT+X
LOG
MEAN
MEMLFT
MEMLFT
MOD
MODE
MSG
MSG
MSGAD
MSGHO
MSGYES
NFRPR
MFRFR
HERPU
NERPU
OFF
ONE/X
P-R
PACK
PACKE
PACKE

1435
2
13

227
300
236
203

1216
1217

342
343
125
130
142
255
253
1510
1511

234
1653
1634
151
254
252
1061
1062
202
320

1
154

111
112
155
150
226
166
317

120
145
126
174

1630
1631

113

1044

1043
344
1103

1046
347
350

244
243
215
140
116

1670
1671

1443 1447

1747
1750

1101
1102

1047
1050
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PATCHES

FPATCHs
PCKDUR
PCKDUR

PCT
PCTCH
Pl

PRORPT
FSE
PUTFPCK

PUTPCX
R-D
R-P

R/S
RAD

RCL
REN

RDNSUE

RDNSUE

RHD
RTH
R*

R“SUB
R*SUR
SCI
SF
SHF 40
SHF40

SHIFT
SIGMA +

SIGMA-

SIGH
SIGREG

SIH

SINFR
SIHNFF
SIZE

SKPLIN
SKPLIN
SERT

SREMAP
SREMAP
SST

STRYON
STDEY
ST0

STO
STO+
STO-

sSTO/
STOP
SUMCHK

SUMCHXK
SUuMCK?2
SUMCK?2
TAN
TBITMA
TBITMA

TONE
TOHEE

1085

1066
153
117

201
220

16&
evs
ave

156
205
164

345
346
235

250
747
750

221

224
222
223

22%
204
260
261
1132
1133
133
241
242

237
- ry
13 1331

31



TOMEB 1322 1326 1332
VIEW 230
“#0? 143
X#y? 121
“<0? 146
X<=07? 173
X{=Y"? 105
x<D 316
X<OY 161
X<y? 104
xX=0? 147
X=y? 1v0
%>0? 144
nv? 105
XEQ 340
XGOIKD 29%
X*2 21
Y-X Ss? 770 1001
Y-X 760 v1 1002

tes

End of VASM assembly



YASM ROM ASSEMBLY REY. 6/81A

OPTIONS: L € S

2 FILE CNéR
sb oe fe sk ofa oe be sf a oe fe she ke ok oe se de be sf of a oe oe de he abe oe se oe oe oe be abe oe de ste eo sf oe se se se ke eo ob oe oe oe ke ke
* NUT MATH ROM 1 *
* STARTING ADPDRESS=@14000 *
ae fc ole sje fs he de le ade 2c dhe of de 29 oe of be ode of oe ode sk db be sk dhe ode abe se xe de oe de dle ate Sb de ob abe dle de be ade die dbz dk oe of fe se oe eke

she ale ok ake dle ke sk 3 sfc ae she Sle fe she Ske ok He de de oe Hk de Me oe ak dhe de oie ke be de oe ake die ade az de fe Ske dle de ade se ake de 3k de He de ke ale oe ake ke

* COMMON MATH ENTRIES oe fe ke
* IF HUMBER IS 2-10, ok ok

* THEM FORM 1S: we oe oe
* A HAS 10 DIGIT FORM ae ok oe
* C HAS 10 DIGIT FORM okok
> IF NUMBER IS 1-10, ae ake oe
* THEN FORM IS: ae ok ok
* A HAS SIGH AND EXP eke ke
* B HRS 13 DIGIT MANTISSA we ode she
> C HRS 10 DIGIT FORM ok he oe

161



*
%#

¥
%

&
¥

#
¥

% IF NutiBER IS 2-13,
THEM FORM 1S:

A AND B AS IN 1-10
M HAS SIGH AND EXP
C HAS 13 DIGIT MANTISSA

ON EXIT, C HAS 10 DIGIT FORN
A AND B HAVE 13 DIGIT FORM

43

eek

ae ake oe

oe de oe

oe oe oe

ae of oe

leo

2 dk

Ae oe ok

oe de ae ode de de die de de be ale dz ede Sb Ne Se se of ole ode de of of de Ne be of dk Nb a be ke kook Sb de be de fof die le se ok ak of ok de de se dk of ok

ADDONE

SUBQONE

SUBONIoH Wl

N
O
A
A
W
N
—
-
O

aD2-10

68 11 abi-10

71 14 ab2-13

?S 20 ADDI O

116
33
116

1276
1534
120
33
Sé
172
730
€30
106
76

138
730
1434
1724
566
1066

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
C=0
GOTO
C=0
C=-C-1
PT=
LC
GOTO
B=0
AB EX
MC EX
C=M
c=0
B=0
C=0
MC EX
PT=
DEC PT
A=A+1
C=C+1

ADz-110
AD1-10
Ab2-13
MP2-10
MPi1-10
MP2-13
MPY 150
Dve-110
DViI-10
DYE-13
1/7510
17X13
X/Y13
OIvViIZo
DIVIID
DIVIS
ADOONE
SUEOHE
Sarto
SQrRt1E
ERRO
NRM1O
NRM1 1
NRM12
NRM1 3
LN1O
LNCT QO
XLH1+X
XY“ ¥
SHF 10
SHF40
W
SUBON1 (
W
S
12
1
AD1-10 <
Ww
M

0
w
n
m
x

XS
XS

4)

11)

THESE 2 STATES CauLD
BE JUST "M=C"

16 [pt
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RDD30

ADDO

ADD45

ADDSS

ADDES

ADD40

ADDS 0

ADD6O

MP2-10

1524

1356

1446

7? PT=
GOHC
eC EX
? C#0
GONC
MC EX
ABR EX
? C80
GONC
? A<B
GocC
MC EX
AB EX
? A<B
coc
AC EX
MC EX
? ALC
GONC
MC EX
AC EX
GOTO
MC EX
AC EX
MC EX
AB EX
A=A-B
? AO
GONC
C=-C

? ASB
GONC
MC EX

RCR
MC EX
AB EX
A=A-!
AB EX

? ACB

GONC
A=A+1

C SR
AC EX

A=C
DEC PT
? PT=

GONC

C=0
AC EX

BC EX
A=A+R
C=C-1

C=C-1
NOP
GOTO
8=0
AB EX

ie
ADCO
W
W
ADDEO

ADDSS

W
ADG6S

ADC6 0
X

XS
XS
XS

MPY1S0
W
M

(

20>

104)

104)

55)

34)

55)

v2)

72)

104)

145)

1672



1338
139
140
141
142
142
144
145
14€
147
148
149
159
151
152
153
154
15S
156
157
158
159
160
161
162
162
164
165
166
167
168
169
170
171
172
1723
174
17S
176
17?
178
129
180
181
182
183
184
18S
186
187
188
189
190
191
192
193
194
195
196
197

117 MP1-10

MP2-13

MPY110

MPY120

MPY130
MPY140

MPY1S0

MPY160

CHF40
SHF10

NRM1O
NRM11
NRIM12

NRM3O0

NRM40

HRM20

NRM13

SHF20

1534

1072

1046
1042
236
156

1372
1540
1té

1740
306
1703
156

1543
1502
1517
1146
1752
1743

MC EX

C=M
C=0

B=0
C=0
MC EX

C=A+C
c=A-C
GONC

C=-C
A=0
MC EX
PT=
INC PT

A SR

GOTO
A=A+E
c=C-1

GONC

? PT=

GONC

C=M
AC EX

MC EX
C=M
? C#0

GONC

A=A+1
C SR
AC EX

PT=

? A#0

GoC

BC EX
AC EX
PT=

A=C
C=C+C
GONC
C=C+1
GONC
C=R
C=C+1

C=C+1
C=R

AB EX

? C#0
RTN C

C=0

RTN
C=B
GOTO
AB EX
GOTO
? AKO
GoC
C=C-1
A SL
GOTO

PY110

T
u
n

X
»w
w
x

13

W
MPY140
"
PT
MPY130
12
MPY120

SHF20

%
NRM30
W
NRM1 §
PT
NRM10
X
WPT
SHF20

(

¢

(

(

131)

140)

137)

134)

154)

206)

202)

202)

173)

161)

1605

206)

*»ROUND, SHIFT AND HORMALIZE
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t/%10

1/X13

X’¥13

bva2-10

pvi-10

bva2-13

pIviIng

DIV1IiIO

DIV1IS

DIvV120

DIViI30
DIViId40

SQR10

SAR! 3

ERRO

SQR20

56
372
256
t16
230
t16

1534
120

1146

1534
t1é6

1042
616
1763
456

1?256
1724
1324
1223
256
6:30

B=0
BC EX
AC EX
C=0
MC EX
C=0
PT=

BC EX
AC EX
MC EX
AC EX
GOTO
B=0
4B EX
MC EX
C=M
C=0
B=0
? C#0
GONC
MC EX
c=a-C
C=A-C
GONC
c=-C
MC EX
C=0
AC EX
AB EX
? ACR
GONC
MC EX
A SL
C=C-1
MC EX
PT=
C=0
GOTO
C=C+1
A=A-B
GONC
A=A+B
A SL
DEC PT
? PT=
GONC
AC EX
C=M
GOLONG

e=0
BC EX
AC EX
? A#O
GONC
GOLONG

B8=0
C=8B

M
N

X
E

T
E

—
-
—
-
&

s
e
x
s

J 2 o
O

Iviio

Iv120

x
e

o
s
E
E
v
w

w
o

u
w
x
X

m
I

w
m
X

— r
N

W
DIvi4Q

PT
w
DIVIZO0
W
W

13
DIV14Q
W

NRM10

Ww
M
Ww
S
SQrR20
ERRDE

S
Ww

303)

245)

257 N
o

263)

262)

263)

305)

«xkxSQUARE ROOT

*«%«ERROR EXIT

16¢



307
310
311
312
313
314
315
316
317
20

321
322
323
324
325
326
327
3320
331
332
333
334
235
336
337
240
341
342
243
344
245
246
347
350

351
352
353
354
355
356
357
360
361
362
363
364
365
366
3€7
370

371
372
373
374
37S

377
400

SQR30

SARSO

SQREO
SaRrRv0

Sar100

KFT120

XFT100

XFT110

XFT130

1042

1263

1756
1624

1724
1712
1673

€46

1303
1376
1267
1266
1247
416
216

17256
1612
1534
1512
1627
S46

1406

1066
1740
116

1042
1716
1076

AB EX

C=C+C
C=C+C

C=A+C
BC EX
C=0

A=C

C=C+C
C=C+C

GONC
=-C-1

A=A+C

PT=
? AKO
GOC

B SR
A SR

C=0

AB EX
PT=

Cc SR
GOTO
C=C+1
A=A-C
GONC
A=A+C
A SL
? PT=
Goce

DEC PT
C SR
GoTo
ENTRY
A=A-1
GONC
GOTO
? C#0
Goc
? C¥#0
Goc

B=A
PT=
A SL
A SR
PT=
2? A#0
Goc
A=A+1
LEGAL
? A<C
GONC
C=C+1
RTH
C=0
C=C+1
C SR
C=C+1

QAR30

0
-
H

RS0

E
N
-
T
E
C
T
U
T
o
E
I
N
X
C
E
I
C
E
E
E
R
S

NRM12

WPT
SAR? 0
XFT100Q
X
XFT119
ERRO
S
ERRO
Xs
ERRO
Ww
Ww
3
Ww
WPT
12
uePT
KFT120
X

X
XFT130
KS

Ww
PT
Ww
S

(
N
I
N

<

322)

327)

347)

336)

2373

SEL)
303)

303)

303)

351)

373)

16¢



3tS 401 356 BC EX WU
316 402 XFT140 1302 ? B#0 PT
317 403 33 GONC XFT1S0 ¢ 406)

318 404 1652 B SR UPT
319 405 1046 C=C+1 X
320 406 XFT150 16 A=0 Ww
321 407 702 A=A-C PT
322 410 43 GONC KFT170 ¢ 414)
323 411 1256 A SL Ww
324 412 XFT160 456 A=A+B UW
325 413 1773 GONC XFTI60 ¢ 412)
326 414 XFT170 236 A=A-C S
327 415 63 GONC XFT190 ¢ 423)
328 416 1612 A SR WPT
329 417 556 A=A+1 U
330 420 1046 C=C+1 X
331 421 XFTi20 456 A=A+E W
332 422 1773 GONC XFTI120 ¢ 421)
337 423 XFT190 152 AB EX WPT
334 424 1142 C=C-1 PT
335 425 1853 GONC XFT140 ¢ 402)
336 4256 11726 C=C-1 §
337 427 1533 GONC XFT140 ( 402)
338 430 1756 A SL W
339 43t 206 B=A %
340 432 132 C=0 M
341 433 136 C=0 S
342 434 452 A=A+E WPT
342 435 S516 A=A+C UW
344 436 272 AC EX M
345 427 1740 RTN

ate je 2c 3he fc He fe oe He 3 oe He abe de Si de oe die de oe oie die He Ae ke de dic de die oe de de Me fe abe He oe de de oe de de de fe de Ne He de oe Se of de de

* MATH SCRATCH ROUTINES *
* *

* STSCR STORES S AND 13 DIGIT MaANTISSA IM e
* RECN 9 AND EXP IN-REGN 10, LEAVING *
* A AND B ALONE
* RCSCR RECALLS MATH SCRATCH INTO C AND M, ".
we LEAVING A AND B ALONE *
* EXSCR EXCHAMGES A AND B WITH THE MATH *
"> SCRATCH REGISTERS, DESTROYIRG C *
sc be oe3 of af fe oe 3 sf 38 0c Se Se fe 2c3 28 fe 3c 3 20 3 0 He oe oe SF be3 Se SR Ske oi ok he i a of fe abe db ok of oi oe ok she ke

357 ENTRY STSCR
358 ENTRY RCESCR
359 ENTRY EXSCR
360 ENTRY RCSCR*
361 ENTRY STSCR=
362 440 STSCR+ 116 C=0 Ww
362 441 1160 DADD=C
364 442 STSCR 236 B=A S
365 443 316 C=B W
366 444 1150 REGN=C 9
367 445 1270 C=REGN 10
362 446 246 AC EX KX
369 447 406 A=C x
370 450 STSCR1 1250 REGN=C 10
371 451 1740 RTN
372 452 EXSCR 176 AB EX S
373 457 1170 C=REGN 9
374 4354 356 BC EX UW

16



RCSCR*

RCEECR

REGHN=C
C=REGHN
AC EX

AaB CX

GOTO
C=0

DADD=C
C=REGN

BC EX

MC EX

C=REGN
C=B

CM EX
RTH
ENTRY
ENTRY
ENTRY

ENTRY
ENTRY

ENTRY
ENTRY

ENTRY
ENTRY

U
W
U
X
=

TSCR1 C 4S0)

IRTFRC

SINFR
SINFRA

MODL1 0

DTOR
RTOD

LDSO

PI1/2

TRCTO
ie ole ade sdk bu oft dc he Ae oe ok de dhe fe ode ke ok Nk be ok fe ale abe Ne bz de fe de Se of ok Sk i ake st oe ol Ne ok be ik sk se lee ode ake

* WORKED FOR 13 DIGIT ARITHMETIC,

375 455
376 456
377 45S?

378 460
379 461

380 462
381 4&3
382 464

387 46S

384 466
385 467
386 470

387 471
388 472
389
391
391

392
392
334

39S
39¢€
397

* IF S8S5=1,

* IF $85=

402 473
402 474
402 475
404 476
404 477
40S S00

* NEXT

402 S01

409 S02
410 S03
411 S504
412 50S

412 506
413 S07

414 510
415 Sti
416 512

417 S13
418 St4
419 515
420 S16

421 3517
422 520
423 S521

424 S522
425 523
426 S524
427 S525
428 526
429 527
430 S30
431 S531

THEN ROUTIHE INTFRZ FINDS INT *
0, INTFRC FINDS FRACTIZ2NAL PART *

she ke she ke be 2 a 2 ob2 of ke be Se se abe ob of of of sk se sie le le be ae ok oe ob ok he ke se he eke ok ok ae of ok he ke sek oe le
INTFRC

0
214 ?85=1

1 GOSUB SINFR

1 GOLNC SHF10
2

£30 C=M
TWO STATES ARE A HOLDOVER FROM A VERSION OF INTFRC WHICH

1624

INT30 1

SINFR S6
372
256

SINFRA 1234
316
30
156
316
1266
1540
1046
1246
73

1146
1256

36
1724
1516
1717

SINFRY

? PT=
GocC
DEC PT
Cc=0
GOLONG -

8=0
BC EX
AC EX
PT=
C=B
CM EX

AB EX
C=B
? £480

RTN C

C=C+1

? CH#0

GONC
C=C-1
A SL

A=0
DEC PT
? A#N

coc

NOT NECESSARY HERE.
0
INT30 ( 505)

WPT
NRM12

Ww
W
XS

®

X

SINFR2 (
X

Ww
S

Ww
SINFR1 ¢ S22)
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432
433
434
435
436

438
439
440
441
442
443
444
445
44¢
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
462
463
464
465

467
462
469
46°
470
471
471
472

474
474
475

476
476
477?
478
478
479
479
480
480
481
481

532 SINFR2 1146
1740

MOD10O 566
13r2

’3
1066
1576
23
110

MOD {
1106
43

MODS $66
256
223

MOD2 1
260
276
260
36
6

372
MOD2 €16

17273
456
1236
1146
1733
1616
250

1
0

MOD4 t14
1640
1372
1640
416
370

DTOR 16

N
o
o
n

o
o

RTOD 4t

N
=

O
0
2
Q
0
=
0
-
N
O
N
—
=
-
O
—
-
0
~

C=C-1{

RTN
AR=A+1

? C40
GONC
C=C+1

? A#C
GONC

S4=

C=A-C
GONC
A=A~1
AC EX
GOTO
B=0
CN EX
RC EX
CH EX
A=0
A=0
eC EX
A=RA-B
GONC
A=A+PE
A SL
C=C-1
GONC
A SR
C=N
GSBLGX

?784=1
RTN NC
? C#0
RTN NC
A=C
C=REGN
GOLONG

A=0
Gosue

BC EX
C=N
GSBLHG

GosuB

GOLONG

A=C
Gosus

GSBLNG

Gosus

GOLONG

X

XS
M
MODS
XS

MOD1

X
MOD2
XS

MOD4

X
e
E
s
e
X
E
e
E
X
T
X
O

w

MOD2
W

SHF 10

M

W
3
AD2-10

P1/2

W

MP1-10

LBS0

ovi-10

LD9O

MP2-10

Pl/2

Dv2-13

S545)

S57)

S57)

16 Cc



S12

625
626
627
630
631
632
€33
634
635
636
637
640
641
642
€43
€44
645
646
C47

Lb90

PI/2

TRC1O

tié
1534
1046
1120
1740
116
230

1
0

256
1716
1740
1534
116
720
1020
S520
320
1120
1020
120
620
320
220
1120
720
S520
1534
1740

PT=
RTN
ENTRY
ENTRY
ENTRY

S
U
N
N
O
D
W
U
W
N
N
~
=
-
O
O
W
U
N
D
O
N
E

—
-

n
N

XTOHRS
HHEMP
HMSDY

aaa3af afa 3 of ad 3 3 a3 oi abe of 3 of oioo3 oF 3 ode oe 3 ae 2 oe a ak ae ke hn be de ae oe de ob sk ob oe Ne oe he
* IF TO H.MMSS, THEN SS=t
* IF TO H.ODDD,
ae 38 30 abe 38 hc he he he 6c oh be he Fe he 8 he cof heh 3 Be clekok of He aR ok ob Seeook of ok kok ok he kok ok

€62 XTOHRSE 1372S17
S518
S19
520
S21
S22
523
S24
S25
S526
S27
S28
S29
S30
S3f1
S32
S33
S534
S35
93¢
S37
S538
S539
940

663
654
€65
666
6c?
670
671
672
673
674
675
676
677?
700
701
702
703
704
705
706
707
710
711

HMS110

HMS120

HMS130

HMS140

THEN

1640
416
215
1046
1046
406
1534
Soé
107

1724
1624
33

316
1740
1146
1223
t1é
332
214
223
1234
1324
43

S5=9

? CH#0
RTN NC
A=C
B=A
C=C+1
C=C+1
A=C
PT=
A=A+C
GOC
DEC PT
? PT=
GONC
c=8
RTN
C=C-1
GONC
C=0
C=8
?55=1
GONC
INC PT
? PT=
GONC

M

HMS130
w

X
HM5110
W

M

HRET100

13
HME1S0

703)

701)

674)

730)

715)

*

*

NOME?
ecpent7

17¢



541 712 { GOSUE HMESHP 171
S41 713 0

S42 714 S3 GOTO AMS160 ¢ 721)
S42 715 HNS1S50 1734 INC PT
944 716 1 GOSUBR HMSHMP
S44 717 0
S45 720 1724 DEC PT
S46 721 HMS160 1724 DEC PT
S47 LEGAL
S48 722 f GOSUB HMSMP
S548 ?23 0
S549 724 416 A=C Ww
SS0 725 316 C=B W
SSt 726 HMS1?O0 1 GOLOHNG HMPYTSY
SSt 727 2
SS2 ?30 HRS100 16 A=0 W
S53 731 1 GOSuB HMEDY
S53 732 0
S54 733 1734 INC PT
S55 734 1324 ? PT= 13
556 ?35 27 GOC HRE120 ¢ 737)
S57 736 1234 INC PT
958 737 HRS120 1 GOSUB HMSDV
S58 740 0
S59 741 1256 A SL Ww
S560 742 516 A=A+C UW
S561 743 356 BC EX W
S62 744 1623 GOTO HMS170 ¢ 726)
562 745 HMSDVY 1712 C SR WPT
S64 746 1012 C=A+C WPT
S635 747 HMSMP 412 A=C WPT
S66 750 1712 C SR WPT
S67 ?¢51 ?52 C=C+C WPT
568 752 252 C=C+C WPT
569 753 1112 C=A-C WPT
S70 754 214 ?SS5={
S71 755 63 GONC HMSM20 ¢ 763)
S72 756 16 A=0 Ww
S73 757 406 A=C X
574 760 1016 C=A+C UW
S?S 761 106 C=0 X
$76 762 1740 RTN
S?? 763 HMSM20 S12 A=A+C WPT
S78 764 1712 C SR WPT
S79 76S 1352 ? C40 WPT
S80 766 1257 GOC HMSH20 ¢ 763)
S81 767 1740 RTN
S82 ENTRY EXP?710
583 ENTRY LNS60
584 ENTRY PHUL
S585 ENTRY LNSUB
S586 ENTRY LHSuB-
S87? ENTRY LHC29
S588 ENTRY LHNRP
S589 ENTRY EXP10
S590 ENTRY EXP13
Sot ENTRY 10TOX
S592 ENTRY LNCT1O
S593 ENTRY EXPSO00
S594 ENTRY EXP400



625
626
627
628
629

631
632

632
634
63S
635
636
637
637
638
639
640

642
642
644
645
64¢€

648
649
650

?70
271
772
°73
’74
’7
?76
ee?
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
10S1
1052
1053
1054
1055
1056
1057
1050
1061
10582

LHSuUB-
LNSUB

LNSHB1

LNSuR2

EXP10

EXP13

EXP110

EXP130

EXP400

EXP200

EXP120

EXP210
EXP2210

1276
1S6
216
?30
€30
1616
15t6
47

630
416
1740
1046
1713
1534
S42

123

ENTRY
C==C-1
RB EX
B=A
MC EX
C=M
A SR
? A#O
GoC
C=NM
A=C
RTH
C=C+1
GONC
PT=
A=A+1
AB EX
GOLONG

B=0
BC EX
AC EX
$3=
2? AHO
GONC
S3=
A=0
A=0
AB EX
C=B
C=C+C
GONC
C=B
2 A#0
GOC
PT=
DEC PT
? PT=
GOLC

C=C+1
GONHC
GSBLNG

GOTO
Gosus

PT=
GOTO
AB EX
A=A+1
B SR
GOTO
C=C+1
A=A-B
GONC
A=A+B
A SL
C=C-1
GONC

LNSOB2

Ww

X
LNSuB1
12
PT
Ww
DIViIS

XP110

XP200

v
E
M
X
E
E
I
n
-
~
M
n
o
s
x
S

EXP120
13

S
EXPS00

X
EXP130
LNC20

EXP420
LNC1O

6
EXP220
Ww
X
Ww
EXP110
M
Ww
EXP210
uw
Ww
X
EXP230

(1003

C 7735)

(1021)

(1044)

(1050>

(1033)

(1127)

(1055)

C1021)

(1054)

(1074)

wkkEXP( XD

17 ©



706
70?

EXP240

EXP230

EXP300

EXP?00

EXP?10

EXPF20

EXP?30

EXP410
EXP420

EXP430

EXPS00
EXPS10

EXPS70

EXPSS5S0

EXPS60

234
1342

1142
1342

1042
616
1763
4356
S24
7?

1256
1146
1724
356
1013
356
114
93

1
0

256
1356

1334
620
234
1372
€33
1234
1342

PT=
? C¥#0
GONC
C=C-1
? C%0
GoC
C=C+1
PT=
GOTO
AC EX
A SL
AC EX
? C#0
GONC
€=0
PT=
C=C-1
A=C
PT=
LC
?253=1
GONC
C=-C-1
AB EX
A=C
?84=1
GONC
GSBLNG.

?57=1
GONC
C=-C-1
A=C
GOLONG

C=C+1
A=A-B
GORC
A=A+E
? PT=
Goc
A SL
C=C-1
DEC PT
BC EX
GOTO
BC EX
?84=1
GONC
Gcosus

AC EX
AB EX
PT=
Le
PT=
2 CHO
GONC
INC PT
2 C¥#0

EXP430
Ww
be
Ww
PT
EXPZ29
w
12
WPT
w
2
1

EXP7OG
X
Ww
Ww

EXP?20
SUBONE

EXP730
S
S
NRM13

PT
u
EXP410
W
6
EXPS10
Ww
%

Ww
EXP400
Ww

EXPSYQ
LNAP

EXP600

PT

(1072)

(1101)

C1137)

(1055)

(1112)

(1120)

(1124)

(1126)

(1142)

(1041)

(1150)

(1237)



748
749
750
7St
752
753
754

?3S
?56
75?
798
759
’60
761
761
762
763
764

1157
1160
1161
1162
1163
1164
1165
1166
1167
1170
1171
1172
1173
1174
1175S
1176
1177
1200
1201
1202
1203
1204
1209
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

EXPS20

EXPS40
EXPS30

LNAP

LHAP1

LNAP2

EXP60O

EXP740 114

GSUBCK

GOTO
B SR

C=C-1
GONC

A=A+B
A=A+1

C=M
GOTO

MC ER
C=M

B=A

BC EX
C=C+C

C=C+C
C=Q/+C
AB EX

C SR
? C#0
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

?84=1
GocC
GSBLNG

EXPS20
PT
W

EXPS530
%
Ww
S
EXPSS0
W
W
W
PT
Ww
Ww

1/7¥13

ERP?10
W
S
EXPS40
W
S

EXPS60

NAP2

NaP1

x
X

E
€
I
r
r
x

€
r
E
s
g
c
e
E
s
c
e
E
e
c

DIViIiO

Ww
M
S
Ww

EXP740
LNSUB-

EXP?50
ADGONE

(1165)

(1204)

(1153)

(1114)

(1203)

(1156)

(1230)

(1222)

(1247)

(1253)

174



764 1252 0 178
765 1253 EXPVS0 1 GOLONG EXP?20
765 1254 2
766 1255 LMC10* 356 BC EX UW
767 1256 LNC10 1534 PT= 12
768 1257 220 LC 2
769 1260 320 LC 3
770 1261 20 LC 0
771 1262 220 LC 2
772 1263 520 LC S
773 1264 1020 LC 8
774 1265 S20 LC S
77S 1266 20 LC 0
776 1267 1120 LC 9
777 1220 220 LC 2
778 1271 1120 LC 9
779 1272 1120 LC 9
780 1273 420 LC 4
781 1274 413 GOTO LHCERND (1335)
782 12735 LNC20 116 C=0 Ww
783 1276 1524 ? PT= {2
784 1277 227 GOC LNC30 (1321)
78S 1300 1172 C=C-1 M
786 1301 420 LC 4
787 1302 1072 C=C+1 M
788 1303 324 ? PT= 10
789 1304 347 GOC LNE40 (1340)
790 1305 1124 ? PT= 9
791 1306 477 GOC LNCS0 (<135S>
792 1307 424 ? PT= 8
793 1310 617 GOC LNC6O (1371)
794 1311 1224 ? PT= 7?
79S 1312 717 GOC LNEZ0 (1403)
796 1313 524 ? PT= 6
797 1314 ?77 GOC LNC20 (1413)
798 1315 1€34 PT= 0
799 1316 320 LC 3
800 1317 S34 PT= 6
801 1320 133 GOTO LNCEND ¢1335)
802 1321 LNC30 £20 LC é
803 1322 1120 LC 9
804 1323 320 LC 3
805 1324 120 LC 1
806 1325 420 LC 4
807 1326 720 LC ’
808 1327 120 LC i
809 1330 1020 LC 8
810 1321 20 LC 0
81t 1332 S20 LC S
812 1333 £20 LC 6
813 1334 1534 PT= 12
814 1235 LNCEND 356 BC EX UW
81S 1336 1740 RTN
816 1327 0 NOP PRESERVE ENTRY POINT ADDRESSES
817 1340 LNC40 320 LC 3
818 1341 120 LC 1
819 1342 20 LC 0
820 1343 120 LC 1
821 13244 720 LC ?
822 1345 1120 LC 9



1346
1347
1350
1351
1352
1353
1354
1355 LNCSO
1356
1357
1360
1261
1362
1363
1364
1365
1266
1367
137
1371 LNC60O
1372
1373
1374
13VS
1376
1377
1400
1401
1402
1403 LNC20
1404
1405
1406
1407
1410
1411
1412
1413 LNCS8O
1414
1415
1416
1417
1420
1421 XY*X
1422
1423
1424
1425
1426
1427
1430
1421
1432
1433
1434
1435
1436
1437
1440
1441 ERRO*

1536

13266

1
NCEND ¢ 1335)

0
NCEHD (1335)

NCEND (1335)

NCERD (1333)

PT=
GOTO
B=0
BC EX
AC EX
GosuB

NCEND (1335)

C=REGN
GosusB

A=C
C=REGN
? AKO
GONC
A=0
AC EX
? C#0 XS
GONC YXt1 (1446)
GOLONG ERRO

X13 (1463)

o o
O
- o
C

I
A
C
O
H
O
U
E

O
N

O
E
Z
E
M
N
U
W
N
U
D
I
O
—
=
W
H
U
W
N
W
A
R
A
T
O
V
U
W
N
O
O
W
N
W
W
U
A
T
T
“
O
R
=
-
W
U
N
O
B
O
W
W
D
O
I
T
—
-
W
W
a
o 176



93¢
937

1442
1443
1444
1445
1446
1447
1450
1451
1452
1453
1454
1455
1456
1457?
1460
1461
1462
1463
1464
1465
1466
14€7
1470
1471
1472
1473
1474
1475
1476
1477
1500
1501
1502
1503
1504
1505
1506
1507
1510
151 1
1512
1513
1514
1515
15t6
1517
1520
1521
1522
1523
1524
1525
1526
1527
1530
1531
1532
1533
1534
1535

YX11

Y¥X13

YXTEN

YX31

LN1O

LN13

LN140

LN3t0
LN300

2
1346
1253
1146
1256
1532
1237
1246
tt?
276

°76
776
1036
1376

1210
270
138
Sé6

372
256
1410
1332
167

0
1372
1433
630
1376
1407

132
1534
612
1142
1042
216
230

? C#0
GONC

C=C -1
A SL

? A%#0

GOC
? C¥0
GoC

AC EX
A=C
C=C+C

C=C+C
C=A+C

? C#0
GONC
§7=
C=REGN .

€=0
B=0

BC EX
AC EX
Si=
? B#0

GoC
GosuB

? C#0
GORNC
C=M
? C#0
GocC
B=0
GOLOHNG .

B=0
BC EX
AC EX
B=0
2? Ao
Goc
? BHO
GONC
AC EX
A=C
2? C#0
GONC
A=A+C
GONC
C=-C-1
£3=
A=0
C=0
C=0
PT=
A=A-B
C=C-1
C=C+1
B=A
MC EX

WPT
PT
PT
Ww

(1441)

(1443)

(1463)

(1463)

(1510)

(1441)

(1441)

(1441)

(1441)

(1540)

(1525)

17 ~~



992
992

1620
16321

LN220

LN210

LH1+X2

SLNt+X

LNt+X6

LN1+X3

LN1+X8

LN1+X?7

LN320
LN330

630

1534

1046

1663
1536

1534

416
156
73
10

1713
524
?°67
1724
1076
1046
1233
1163
1616
1176
1763
£30
456
676
1063
1076
156

1256
17224

C=
GOTO
PT=
C=8B
C=C-1
AC EX
? AHO
GOLNC

? A#0

C=C-1
A SL
GOTO
MC EX
Gosue

GOTO
Gosus

GOTO
B=0
BC EX
A=C
AC EX
A=C
C=C+1
C=C+C
GONC
? AHO

AC EX
GosuB

PT=
C=0
AC EX
A=C
AB EX
GOTO
€3=
GOTO
? PT=
GocC
DEC PT
C=C+1
C=C+1
GONC
GOTO
A SR
C=C-1
GONC
C=M
A=A+B
A=A-1
GONC
C=C+1
AB EX
A SL
DEC PT

LN330
12
W
PT
Ww
W
LNS60

PT
LN210
%
W
LN200

DIVIS

LN1+Xé
ADCONE

LNI3

x
X
x
X
x
e
E
e
s
e
x
x
e

LN1+X2
S
LN1+X3
W
LNSuUB

12
u
X
Ww
W
LN1+X7
1
LN1+X6&
6
LN410

S
xX
LN1+Xe
LN300O
Ww
S
LN320

(1620)

(1554)

(1547)

(1600)

(1510)

(1560)

(1606

(1€14)

(1600)

C1707)

(1610)
(1534)

(1617)

(1533)

178



1020
1021
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1030
1031
1032
1032
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
104¢
1047
1047
1048

1632
1633
1634
1635
1€36
1637
1640
1641
1642
1643
1644
1645S
1€d4b
1€47
1650
1651
1652
1653
1654
1655
1656
1657
1660
1661
1662
1663
1664
1665
1666
167
1670
1671
1672
1673
1674
1675S
1676
1677
1700
1701
1702
1703
1704
1705S
1706
1707
1710
1711
1712
1713
1714
1715
1716
1717
1720
1721
1722
1723
1724
1725

LHN4&0
LN430
LN421

LNS OD

LNSTO0
LNS2¢0

LN410

LNS40

LNS30

LNSS0

LN3560

224
1013
256
216
1252
1252
1252
256
1634
720
1206
12306

? PT=
GONC
AC EX
B=A
A SL
A SL
A SL
AC EX
PT=
Le
C=-C
? B#O
GONC
PT=
A SR
BC EX
GOSUB

GOsSUB

? C#0
GONC
? PT=
GONC
B=0
PT=
B=A
A=A+E
A SR
GOSUB

263=1
oC
AB EX
A=A-B
AB EX
A=A+B
AB EX
PT=
GOSUR

? C#0
GONC
A SR
GOTO
BC EX
GOTO
A SR
GOTO
? AHO
GocC
C=C-1
C=0
?53=1
GONC
C=-C-1
NOP
Gosus

?2S1=1

S
LN300
W
W
wert
WPT
WPT

N420

m
r
E
s
g
o
r
X
X
~
N
o
&

NC20

PMUL

M

LN330
13

LN460

W
0

PT

ul
W

LNCTO*

M
LNS30
W
LNS20
W
LN400
W
LNSS50
S
LNS40
x
S

LNS60
S

SHF10

(1534)

(1742)

(1713)

(1650)

(1700)

(1713)

(1701)

(1743)

(1716)

C1711)

(17023)



104%
1050
1050
1051
105t
1052
1053
1054
1054
10S5
1056
1057
1058
1059
1059
1069
1061
1062
1062
1064
106%
106¢&
1067
1068
1069
1070
1071
1072
1073
1074
1074
107?S
1076
1076
107?
1078
1078
1079
10890
1080
1081
1082

1082

1726
1727
1730
1731
1732
1733
1734
17235
1736
1737
1740
1741
1742
1743
1744
1745
174¢
1747
1750
1751
1752
1753
1754
1755
1756
1757
1760
1751
1762
1763
1764
1765
1766
1767
17270
17271
1772
17273
1774
1775
1276

1777

ERRORS

YTORSO
YT0x60

LN420
LN4QO

PMUL1
PMUL

LNS80

10TOX

«
J

o
u
n
e

O
—
=
O
—
-
=
u
l

£30
1376

1
2

646
356
1233
1616

1142

1046
1234
1740
214
1640
t16
230

GONC
Gosus

Gosus

C=M
? C%0
GOLNC

A=R-1
eC EX
GOTO
A SR
Gosus

AB EX
PT=
GOTO

A=A+B
C=C-1

GONC
C=0
C=C+1

INC PT

RTN
?SS=1

RTN NC

C=0
MC EX
Gosus

8C EX
GOLONG

A=0
GSBLHG

C=N
GSBLNG

GOTO
FILLTO
NOP
END

LhSa0 (i757)
RCSCR

MP2-13

EXP13

X
Ww
YTOR60 (1734)
W
LNAP

Ww
6
LN431 (1652)
W
PT
PMULT  ¢1750)
PT
X

Ww

LNCI1O0

W
bva-13

Ww
LNC10

MP1-10

YTORS0 (1733)
END

18C



SYMBOL TRELE

1/X10
17X13
10TOX
AD1I-10
AD2-10
AD2-13
ADD1O
ADD30
“4DD4 0
ADD4S
ADDS
ADDSS
ADDS O
ADDES
ADDY90
ADDONE
DIvioo
DIVIiIY
DIVI20
DIVI3Y
DIVi40
DIVIS
DTOR
pVi-10
bve-10
bva2-13
ERRO
ERRO*
EXP10
EXP110
EXP120
EXP13
EXP130
EXP200
EXP210
EXP220
EXP230
EXP240
EXP300
EXP400
EXP410
EXP420
EXP430
EXPS00
EXPS10
EXPS20
EXP330
EXP340
EXPSS0
EXPS60
EXPS70
EXP600
EXP? 00
EXP710
EXP?720
EXP730

213
216
1770

it

144%
1012
1021
1050
1015
1033
1044
1054
1055
1074
1072
tt01
1041
11286
1127
1137
1141
tt42
1165
1204
1203
1153
1156
1150
1237
1112
1114
t120
1124

24
41

162

23
S6

242
252
264
ert

227
35°¢
1514

1053
1031

1040
10256
1056
1100
1062
1065S
1070
1140
1130
1043
1073

1132
1157
1164
1205
1170
1211
1143
1154
110
1202
1115
1121

63

33
35

355
1512

1017

1047

S7

27

353
1501

237
1476 1444

181



eXP?40
EXP?7S0
EXSCR
HMS110
HMS120
HMS130
HMS (40
HMS150
HMS160
HMS179
HMSOV
HMSM20
HMSMP
HRS100
HRS120
INT30
INTFRC
LD99
LN1+X2
LN1+X3
LNt+X6
LN1+X7
LN1+X8
LN1D
LNI3
LN140
tN200
tN210
LN220
LN300
LN3tO
LN320
LN330
LN40O
LN410
LN420
LN430
LN42Z1
LN4€60
LNSO00
LNS20
ENS30
LNS40
LNSS0
LHSS0
LNS?0
LN380
LNAP
LHAP1
LNAP2
LNC10
LNC1 0x
LNC20
LNC30
LNC40
LNCS0
LNC60
LNC?70
LNCSO
LNCEND

1247
1253
452
674
677
701
703
715
721
726
745
763
747
730
737
S05
473
625
1569
1€06
1600
1614
1610
1505
1510
1525
1547
1554
1540
1534
1533
1617
1620
1743
170?
1742
165t
1652
16351)
1667
1701
1713
1711
1716
1723
1700
175?
1212
1222
1230
1256
1255
1275
1321
1340
1353
13771
1403
1413
1335

i244
1250

702

676
673

714
744

766 ?55

706
735
S02

1572
1574
1607 1557
1605S
1615

1562 1472
1522
1553
1558
1520
1633 1616
1625
1621
15372
1710
1611
f6de

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

18%



tNSUB
LNEUB~-
LNSUBHt
LNSUB2
MOD 1
MODI 0
MODZ
MOD3
MOD4
MODS
MP1-10
MP2-10
MP2-13
MPY110
MPY120
MPY130
MPYt140
MPY1S0
MPY160
HRMt O
NRM1 1
NRN{2
NRNt3
NRM20
HRM3O
MRM40
PI/2
PMUL
PMUL1
RCECR
RCSCR+*
RTOD
SHF10
SHF20
SHF40
SINFR
SINFR1
SIAFR2
SINFRA
SAR10
SQR100
SAR13
SAR20
SQR30
SQRS0
SARE
SQR?70
STSCR
STSCR*
STSCR1
SUBON1
SUBONE
TRC10
X/Y13
XFT100
XFT110
XFT120
XFT130
HFTt40
KFT1S0

it
770
°75
1003
S43
S34
S30
55°¢
srr
S45
117
11S
122
131
134
137
140
145
159
160
161
162
204
202
123
201
632
1751
1730
464
462
6td
155
206
154
507
522
S32
S12
276
347
301
305
322
327
336
337
442
4490
450

406

1004
7’?
541

S44
564
S547
S536

12°
143
14
136
114

207
205

16°?
203

1752

212
15t

531
S523

335

302
320
3295
340
358

461

352
367
372
427
403

S60

165

157

425

18



XFT160
XFTt70
XFT180
XFT190
XLN1+X
XTOHRS
RY“
YTOXSO
YTOXé60
YXtt
YXt12
YX13
YX31t
YXTEN

412
414
921
423
1563
662
1421
1733
1734
1446
1442
1463
1470
1445

413
410
422
415

1461 1452 1434

184



ENTRY TABLE

1/%10

1/X13

10TOX

AD1-10
AD2-10
AD2-13

ADDOONE
DIViIiO

DIVI20

DIVIS
DTOR

DV1-10
pve-1o0
Dv2-13

ERR
EXP10
EXPI3
EXP400

EXPS00
EXP710

EXPP20
EXESCR
HMSDV

HMSMP
INTFRC

LDS0
LN1O
LNS560

LNAP

LNC10
LNC1 0»
LNC20
LNSUB

tLNSUB-
MOD1 0

MP1-10
MP2-10
MP2-13

MPY150
NRM?t 0
NRM1 1

NRMt2
NRM13
P1/2

PMUL
RCSCR

RCSCR=*

RTOD
SHF1 0
SHF40
SINFR
SINFRA
SQR10

SQARI3
STSCR
STSCR=*

213
216
1770

1256
1255

185



SUBONE 2
TRC10 641%
X/Y13 223
XFT100 354
XLN1+X 1563
XTOHRS 662
XY*X 1421

18€



187

EXTERNAL REFERENCES

1/7813 1200

17X13 1201

abD2-10 S77
AD2-10 600

ADDONE 125t 1569
ADDONE 1252 1561
CHK#S 1427

CHK#S 1430

DIVI1IO 1235

DIVI1IO 1236
DIVIS 1010 1555

DIVIS 1011 1556
OVi-10 612
DVI-10 613
pva-13 6232 1766
DvV2-13 624 1767

ERRO 1441
ERRO 1442
ERRDE 303

ERRDE 304

EXP13 1735
EXP13 173¢
EXPS00 1035

EXPS500 1036
EXPP20 1253

EXPr20 1254

HMSDYV 731 737
HMSDY 732 740
HMSMP 12 716 722

HMSMP 713 717 723
LDSO0 610 615
LDS0 6t1 616

LNS60 1545
LNS60 1546

LNAP 1144 1743
LNAP 1145 1744

LNC10 1044 1763 1771
LNC1O0 1045 1764 1772

LNC10Ox 1667
LENCIO0Ox 1670

LNC20 1041 1652

LNC20 1042 1653
LNSUB 1576

LNSUB 1577

LNSUB- 1245S
LNSUB- 1246

MP1-10 606 1774
MP1-10 607 1775S
MP2-10 617
MP2-10 620
MP2-13 1731
MP2-13 1732

MPY1S0 726
MPY1S50 227
NRM3O 274
NRMtO 275



NRM12
NRM12
NRM13
NRM13
P1/2
PI/2
PMUL
PMUL
RCSCR
RCSCR
SHF10
SHF10
SINFR
SINFR
STSCR
STSCR
SUBONE
SUBONE
TRC1O
TRC10

344
345
1124
1125
602
603
1654
1655
14723
1474
476
477?
473
474
1424
1425
1116
1117
634
63S

S05

1503

1701

S70
1723
1724

End of VASM assembly

VASM ROM ASSEMBLY

OPTIONS: LCS

REY.

FILE2
* ROM ADDRESSES @16000-17777

4

S
6

ENTRY
ENTRY
ENTRY

6/81A

CN?7B

GTACOD
TOGSHF
TGSHF 1

ae ade 3fe 3s sje fe ie 3c 3c 3fe dle ade die ajc sic aie ade ole ie 00 30e ale 3he af ade ae be ie be de de be le He be de de die she Fe de de sic Ae de de ke de

* NUT MESSAGE TABLE & MESSAGE-ROUTINE
103ac kc fe he le 3 she ak sk of 3 she ae333a ab230ee be ah af of ae fe ke she sf af pe se ke eof lea oh oe oe oe oe he ke

10

%*
¥

0
1
2

0000
0000
0000

PATCHY - POST-RELEASE
PRESERVED IN LASTX.

ENTRY
ENTRY
ENTRY
ENTRY
EHTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY

MSG
MSGA
MSGE
MSGX
MSGaD
MSGDE
MSGML
MSGNE
MSGNL
MSGHNO
MSGOF
MSGPR
MSGRAM
MSGROM
MSGTA
MSGYES
MSGUWR

FILLTO:@2
NOP
NOP
NOP

J]

PUT SPARE AT BEGINNING

FIX TO :SIGMA+ AND SIGMA- TO GET OLD X

188



®
%
F
F
F
B

*

33
34
35
35

3 PATCHY 2£0
ENTRY PATCHY
C=N

4 1 GOLONNG .XxCLX1
S 2

1898

GET NEW X
GO UPDATE X

PATCHA - POST-RELEASE FIX TO CHkeDR TO PREVENT WRAPARQUHD WHEN
REGISTER ADDRESS CARRIES INTO THE 10TH OR 11TH BITS.

WITH THIS PATCH, CHK&PR WILL ACCEPT PHYSICAL REGISTER ADDRESSES
PHYSICAL

UP THRU S511

42
423 6 PATCH6 1110
44 ? 26
45 10 S56¢
4¢ 11 1426
47 12 i
47 13 3
48 14 1160
49 15 1
49 16 2

17 401
20 14
21 20
22 10
23 1
24 40
25 4
26 1
27 24
30 MSGAD 1
31 404
32 1
33 24
34 1

35 40
36 5
37 22
40 22
41 17
42 MSGDE 22
43 415
44 5
45 15
46 17
47 22
S50 31
51 40
52 14
53 17
54 23
55 MSGML 24
56 416
57 17
60 16
61 5
62 30

ENTRY
£9=
A=0
A=A+]
? ACC
GOLC

DADD=C
GOLONG

OMLY (9 BITS OHLY).

PATCHE
1
X35
XS
¥S
ERRKNE

PERTH

e401
e114
G20

eta
eot
@40

204
act
@zd
@ot
@404
@01
@az4
@o01
@40

@o0sS
@22
@22
@1?
e222
@415

@05
@1S
e117

@2e
@31
Q49
etd
er?
@23
e24
@416
ev
@e1é
@05
@30

REMEMBER ERRBR EXIT TO ERRRE

S11<REG ADDRESS?
YES - NO SUCH REG

ADDRESS THE REGISTER

X
M
Z
O
Z
4
A
0
w
O
r

<
V
O
T
I
M
I
T
V
O
A
V
I
M

D
-
N
D
O
D
—
+
D
O

D
T
o
r
o



#
*

*
¥

141
142
143
144

MSG -

152

SEND A MESSAGE TO LCD DISPLAY

MSGHRE

MEGNL

MSGPR

MEGOF

MSGTA

MSGYES

MSGNO

MSGRAM

MSGROM
CON
CON

wii
@23
224
@0S
@1é
@24
B416
@25
ei14
@14
@420
@22
@1t
@z2s
eol
@24
@0S
e417
@25
e24
@40
e117
@o6
e490
@22
@ot
et1é
@o07
@05S
@420
@o1
@o3
e113
ett
@16
@07
@424
e2:2
e31
@40
eot
@07
ent
ett
ele
@421
eS
@23
@416
e117
e422
@o1
ets
0422
ev
ets

CALLING MSG WITH S8 SET, MSGFLAG
WILL BE SET S0 THE DISPLAY WON'T BE REFRESHED BY DISPLAY REFRESH

I
O
X
V
I
I
D
V
O
Z
O
L
M
C
Z
=
~
D
O
D

<<
D
H
O
T
Z

R
X
O
D
U
I
T
M
O
Z
T
I
T
D
D

M
O

A
C
O
M
A
D
C
D
I
O
I
I
r
r
C
Z
T
A
Z
M
A
W
—

130



191*« LOGIC. OTHERWISE, THE DISPLAY WILL .BE REFRESHED.
* CALLING SEQUENCE:
* GOSUB MSGA
* XKDEF <MSGHHY>
* MSG - SET Se AUTOMATICALLY, THEN DROP TC MSGA
*x MSGX - PLUG-IN ROM CAN CALL MESX TO DISPLAY MESSAGE IN ROM,
> IF S28= 1, GOSUP PRY&. BLIMK LED, SET MESSAGE FLAG
* IF €8= 0, DON'T PRINT OR SET MESSAGE FLAG
* IN: CC6:31= ADDRESS OF FIRST CHARACTER OF MESSAGE
* OUT: IF S2= 1: SST 0 UP, MSG FLAG SET, CHIP 0 EHABLED, C= REG 14
" IF S8= 0: CHIP 0 ENABLED
* USES: IF S$8= 1: a,C,G,N, STL7:01, ACTIVE PT, 2 ADDITIOMHAL SUB LEVELS
* IF S@= 0: A,C, ACTIVE PT, 1 ADDITIONAL SUB LEVEL
* ASSUME: HEXMODE
*

* MESSAGE TABLE FORMAT:
* EVERY CHAR IM THE MESSAGE COST a 10 BITS WORD TO STORE IT.
* ENTRY OF EACH MESSAGE POINTINC LaST CHAR OF THE MESSAGE. THE
* MSG ROUTIHE WORKS BACKWARD, IT PICK UP LAST CHAR FIRST aND SHIFT
* IT FROM RIGHT END TO THE DISPLAY, THEN PICK UP NEXT LAST ONE UNTIL
* DONE WITH THE 1ST CHAR WHICH- HAS BIT 8 SET.
* CHAR IN THE MESSAGE TABLE IS IN LCD FORM.
ax

172 153 MSG 410 £8= i
173 154 MSGA 660 C=3T¥ 11! DOESM'T WARK IN DEC MODE !!!!td
174 155 1140 SETHEY
175 156 1460 CXiSw
176 157 1072 C=C+! M
177 160 S60 STK=C POINT TO P+2
178 161 MSGE 674 RCR 11
179 162 534 PT= 5 POINT TO MSG ENTRY
180 163 120 LC ' IN QUAR 7
181 164 1420 LC ie
182 165 MSGX 416 A=C ts
183 166 1 GCSB CLLCDE
183 167 0
184 170 256 AC EX U
185 171 MSGIGO 1460 CXISA LCAD A CHAR
186 172 1172 C=C-* M POINT TO MEXT CHAR
187 173 406 A=C X
188 174 126 C=0 XS
189 175 1650 SRSABC
190 176 1526 ? A¥0 XS IS THIS THE LAST CHAR ?
191 177 1223 GONC  NMSS100 ¢ 171) NO
192
193 ENTRY MSG10S CALLED FROM TIMER ROM
194 200 MSG10S i GOSUB ENCFQO0 ENABLE CHIP 0
194 201 0
195 202 414 288=1
196 203 1640 RTH NC
197 204 1615 COH @1615
198 205 674 CON @&?4 GOSUB PRT6

*» TO CONSERVYE SUBROUTINE LEVELS, THE PRINTER
* THE STACK AND DOES A GOLONG BACK TO MSG110

201 ENTRY MSi5110
202 MSG110
203 206 I GOLONG .MSGDLY
203 207 2
204

* STATUS SET 0 IS UP FROM MSGDLY

POPS ITS RETURN OFF

FOR THE PRINTER

DELAY FOR VIEWING MSG

AND SET MSGFLG



206 EJECT 13 «o



207

210
211
212
213
214
215
216
217?
220
221
222
223
224
225
226
227
230
231
232
233
234
225
236
237
240
241
242
243
244
245
246
247
250
251
252
253
254
255

SIGMA 1
o

2°70
SIGMAI 240

260
416
1t4
43

ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
GOSUB

C=REGN .
CN EX
C=N
A=C
?S4=1
GONC

1 GOSuB
0

33
SIGMA

SIGMAZ

114
43

1
0

33
SIGMA4 1

0
SIGMAS 1

0
106

1160
370
114
37
110

1353
SIGMA6 416

270

GOTO
GosuB

Gosue

Gosus

C=N
A=C
GSBLGX .

GosUsB

?S4={
GONC
Gosus

GOTO
Gosue

Gosus

C=0
DADD=C
C=REGN
?S4=1
GOC
S4=
GOTO
A=C
C=REGN
GSBLGX

Gosus

Gosus

SIGMA
STATCK
CHSA
BRT140
BRT200
CHSA1
BRTI160
BRT290
TRCS10
TOREC
ADDI
ADD2
TRGZ40
STATCK

2

SIGHA2
GETX

SIGRAZ
GETY

CHSA

ADD2

MP2-10

CHSA

SIGMA4
GETXSQ

SIGHAS
GET7SQ

ADDI

X

3

SIGHMAG
1
SIGMA1
W
2
MP2-10

CHSA

GETRY

( 223)

¢ 225)

( 244)

( 246)

¢ 257)

¢ 213)

19 a



265
306
307

a
n
H
h

O
=
Q
=
0
-
N
G
h
O
—
-
O

- - n
o

A a
o

0
0

2

GOSUB ADDI

A=0 W
A=A+1 PT
GSUBNC CHSA

GOsSuB GETN

GOSUB ADD2

NC EX
C=0 Ww
DADD=C
C=REGN 3
REGN=C 4
GOLONG PATCHS

194

GET OLD X
UPDATE LASTX

a8 oe oe kc sb ob oe he he ab oe be2 ae be bn ok oe he ho oe he be ob oe se bs ob oe oe be ob se be be ob ob be obo ob be he ob ot be ok ob oe oe es oe
*THIS SUBROODTINE CHECKS ALL STAT REGISTERS FOR
*ALPHA DATA, IT STARTS AT THE HIGHEST ACDRESS
«AND WORKS DOWN THROUGH THE OTHER FIVE REGISTERS.
aie oe ole fe ak ade afc 3k ac 3d ale fc of ofc be be of of fe be be ale ab abe le abe ale ae de de of fe sls sb fe be dle dle de abe die die abe ake ak be de ode ke def de de oe

€X=aDR N B=N

IS THIS NUMBER?

YES
GET ADR

ADR REGISTER
SAVE ADR
GET HMXT REG
COUNT DOWN

NO

271 310 STATCK 1! GOSUB SUMCHK
271 311 0
272 312 S34 PT= 6
273 313 356 BC EX
274 314 DOCHK 1 GOSUB CHK#S
274 315 0
275 316 1140 SETHEX
276 317 356 BC EX
27? 320 1146 C=C-1 X
278 321 1160 DADD=C
279 322 356 BC EX
280 323 70 C=DATA
281 324 1224 DEC PT
282 325 1624 ? PT= 0
2832 326 1663 GONC DOCHK (¢ 314)
284 327 tté C=0
283 330 1160 DADD=C
286 331 423 GOTO GET! ¢ 373)

10330000 0s 0 aeaa oe de ke of ofae ae ae be he 38 30 2 a de 00 be he of of 3 ob 20 ae3 he oh 3b ae fe be be sh abe Sb oe se be he lk sh se oe oe
288 332 CHSA 214 ?S5=1
289 333 1640 RTN NC
290 3234 CHSA! 276 AC EX S
291 335 1276 C=-C-1 S
292 336 276 AC EX S
293 337 1740 RTH
294 340 ADD! 1 GSBLGX AD1-10
294 341 0
295 342 33 GOTO STOVF ( 34S)
29€¢ 243 ADD2 1 GSBLGX AD2-10
29¢ 344 0
297 345 STOVF 1 GSBLGX OVFL1O0
29? 346 0
298 347 1360 DATA=C
299 350 1534 PT= 12
300 351 17490 RTN
30t ENTRY GETH
302 ENTRY GETX



303
304
305
306
307
308
30°
310
3tt
312
313
314
31S
316

318
319

351

352
353

417

420
421
422
423
424
425
426
427
430
421
432
433
434
43S
436

GETN 1724
GETRY 1724
GETYS@ 1724
GETY 1724
GETXS@ 1724
GETX 1140

116
1160
1520
674

GETADD 1046
1234
1324
1253
1146
1160

70
GETT 1240

1534
1740

XBAR

XBAR* 41

W
w 0

O
=
-
M
h
O
~
-
~
0
C
0
O
—
=
0
—
O
0
—

-
Od

-
CN

on
Oh

1160

w 14
d

*»

SD 204

STDEV1I 416

ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
DEC PT
DEC PT
DEC PT
DEC PT
DEC PT
SETHEX
C=0
DADD=C
C=REGN
RCR
C=C+1
INC PT
? PTa
GONC
c=C-1
DADD=C
C=DATA
SETDEC
PT=
RTN
GOSUB

GOoSUB

Gosus

CN EX
Gosus

A=C
GosuB

BC EX
C=0
DADD=C
BC EX
GOLNGX

ENTRY
ENTRY
8S=
Gosus

Gosue

A=C
GosuB

GSBLGX

GSBLGX

?S5=1
GOC
Gosus

GETASH
GETY
GET7SQ
GETKY
XBAR

13
ti
X

13
GET&DD ¢ 364)
X

12

STATCK

GETY

XBAR*

GETX

W
GETN

W
W

W
bva2-10

XBAR*
SO
0
STATCK

GET7SQ

Ww
GETN

MP2-10

STSCR*»

STDEV4 ¢ 441)
GETY

195



35
352
353
353
354
35S
355
356
357
358
358
359
359
360
360
361

437
440
441
442
443
444
445
446
447
450
451
452
453
454
455
456
457
460
461
462
463
454
465
466

470
471
472
473
474
475
476

S00
S01
S502
S03
S04
S0S
S06
S07
Sto

Sti
S12
St3
Std
S1S
Ste

S20
S21
S22
523
S24

STDEV4

u

33
1
0

STDEVYS 416

ToPOL

TOPOL

1
0

1276
276

1

0 -
N
W
N

A
N
N
O
2
0
-
0
0
-
2
0
2
0

—
~
O

O
O
O

1376

210

1153

260
1372
463
1376

43
1210
1610
136
250
416

1
0

GOTO
Gosue

A=C
GSBLGX

C=-C-1
AC EX
GSBLGKX

GSBLGX

Gosus

GSBLGK

GSBLGX

cosue

B=0
BC EX
A=C
GSBLGX

GSBLEX

GSBLGX

? C#¢0
GoLc

GSELGK

285=1
RTN C
CH EX
§S5=
GosUB

GOTO
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
C=N
? C#0
GONC
? C%0
GONC
S7=
S0=
C=0
NC EX
A=C
Gosus

STOEVS ( 443)
GETX

MP2-10

S
S
RCECR*

AD2-13

GETN

OVi-10

STSCR*»

GETN

Ww
M
Ww
SURDNE

.RCSCRx*

RY13

S
ERROF

SAR13

1
GETIS@

STDEVI ( 425)
BRTT100
TOPOL
TRC30
BRTS10
TRG430
TRG1 O00

M
TOPOL2 ¢ Sé1)
S
TOPOL1Y ¢ S21)

CALC X*2

136



BRTS10

BRTS29

TOoPOL2

TOPOL 4

TOPOL3

BRT120

BRT100

BRT110

BRTI130

1614

1610
1740
1604
1740
256
1210
1376

135

GOSUB

C=REGN .
A=C
GosuB

Gosus

Gosue

GOosue

HE EX
Aa=C
C=REGN
AC EX
Gosus

? C#0
GoC
A=0
GOTO
?7S0=1
Goc

RTN
S0=
RTN
AC EX
S7=
? C40
GONC
Sé=
c=0
NC EX
€=N
? C80
RTN NC
A=0
GOTO
GosusB

GOTO
B=0
A=C
AB EX
2? CHO
GONC
SE=
?52=1
GONC
2S 0=1
GONC
S0=
S7=
S6m=
PT=
AC EX
A=C
C=C+C

AD2-13

SAR13

e
n
e

bv2-10

M
BRT110
W
BRT110

BRTS20
1

0

W
1
S
TOPOL4
1
S

M

Ww
BRT301
BRTS10

TOPOL3
Ww
Ww
M
S
BRT130
1

BRT130

BRT130

X
X
X
=
2
O
-
0
O

603)

603)

S57)

S66)

671)

S73)

615)

6135)

615)

caLc v-2

CALC X*2+Y“*2

CALC SQRC(X"2+Y*2)

CALC Y/ABS(X)



BRT1S50

BRT170

BRT160

BRT290

ERT304

BRT301

BRT310

BRT320

BRT330

BRT340

1
3

1506
217
316
1316
1443
1534
1142
1356
127

1414
1407

1
0

16
€46
256

1
2

1414

Q
=
O
=
f
—

156
316
1534

1046

oLC

A#O
oC
=B

? B#0
GONE
PT=
C=C-1
? c#0
GocC
?c1=1
GoC
GSBLGX

G

?

G
Cc

A=0
A=A-1
AC EX
GOLONG

?S1=1
GOLCX

GSBLGX

Gosus

AB EX
C=B
PT=
C=0
C=0
C=C+1
? C#0
GONC
C=C+1
DEC PT
? PT=
GONC
BC EX
GOLONG

MC EX
C=0
C=C+1

C SR
GOTO

AC EX

MC EX

C=C+1
A=C

MC EX
B SR
B SR
A=A-1
GONC

A=0
A=A+B

AC EX
B=A

BRT140

X
BRT170

BRTT?70

BRTf20
TRC10

W
X
Ww
BRT200

ERRO

17X13

BRTS10

Ww
Ww
12
M
S
X
X¢
BRT310
S

6
BRT300
Ww
BRT200

RT240

-

RT330

c
E
E
e
E
n
L
o
e
s

O
I
E
D
E
N

{ 645)

( S73)

( £43)

¢ 575)

( 661)

¢ 714)

( 705)

198



19¢
S02 715 716 A=A-C UW
S02 716 1622 GONC BRT320 ¢ 700)
S04 717 730 MC EX
S05 720 1076 C=C+1 3
S06 721 ?30 MC EX
S07 722 156 AB EX W
508 723 1756 A SL W
S509 724 1724 DEC PT
S106 725 524 ? PT= ¢
Sit 726 1663 GONC BRT240 ¢ 714)
S12 727 356 BC EX WwW
S13 730 1! GSBLGX DIVI20
S13 731 0
3t4 732 156 AR EX
S15 733 730 MC EX
S16 734 106 C=0 x
3517 735 1234 PT= 7
S18 736 BRT350 356 BC EX W
S19 737 { GOSuUB TRCS3O
S138 740 0
520 741 356 BC EX UW
S21 742 23 GOTO BRT3FD ¢ 744)
922 743 BRT3580 456 A=A+E W
S23 744 BRT370 1142 C=C-1 PT

S24 745 1763 GONC BRT360 ( 743)
S25 746 1616 A SR Ww
926 747 102 C=0 PT
S527 750 1372 ? C40 NM
928 7351 433 GONC BRTI30 C1014)
529 752 1234 INC PT
530 753 1£33 GOTO BRT3S0 ¢ 736)
S31 754 BRT140 1414 ?2S1=1
532 ?SS 243 GONC ERT141 (1011)
S32 756 f GSBLGKX STSCR
933 757 0
534 760 1 GSBLiGX ADDONE
S34 761 0
S35 762 1 GSBLGX .EXSCR
S35 763 0
536 764 1 GSBLGX SUBOHE
536 76S 0
537 766 1 GSBLGX: .RCSCR
S37 767 0
S38 770 1 GSBLGX MP2-13
S538 77t 0
939 772 36 A=0 S
340 773 1 GSBLGX SQR13
S40 774 0
S41 77S 260 C=N
942 776 136 C=0 S
S43 777? 730 MC EX
S44 1000 €30 C=M
54S 1001 106 C=0 X
o4€ 1002 1 GSBLGX X/Y13
S46 1003 0
S47 1004 246 AC EX X
S48 1005S 406 A=C X
949 1006 746 C=C+C KX
SS0 1007 1 GOLNC BRTI160
SS0 1010 2



foii
1012
1013
1014
101S
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
1082
1053
1064
1085
10656
1087
1070

BRT141

BRT180
BRT190

BRT200

BRT220

BRT2410

BRT250

BRT2610

TRC30

S546
S46

1534
1146
1120

S14

1276
1014
1540

1740
1té6

1156
136

1524
157
624
357
324
447
1124
S17
424
S47

GEBLGK

GSBLGX

?2¢?=1
GONC
GSBLGX

GSBLGX

?S4=1
GocC
GEBLGK

A=A+1]
A=A+1
NOP
GSBLGX

?85=t
Goc
C=0
PT=
C=C-1
Lc
GSBLGH

2S6=1
GONC
C=-C-1
?52=1
RTN C
NC EX
RTN
C=0
C=C-1
C=0
? PT=
coc
? PT=
coc
? PT=
coc
? PT=
coc
? PT=
coc

BRTZ90

X
12
BRT180
S
SHF10

BRT220
S
S
P1/2

AD2-13

BRT240
P1/2

AD2-13

BRT2S0
Pl/2

BRT250
W
12
X
9
MP1-10

BRT260
S

(1013)

(1032)

(1040)

(1051)

(1061)

(1064)

C1111)

(1133)

(1144)

(1153)

(1160)
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654
655

657

N
R
A
=
t

r
a

c
t
c
t
e
r
t

m
a
O
O

C
O

a
h

w
h

w
h
m
d
w
h

c
h

w
h

w
d
w
h
S
h

w
b

—
b
=

a
h

e
d

w
h
e
d
w
h
w
d
w
d

h
d
S
h
m
d

w
d
=
=

N N
e
m
o
N
O
O
S
W
N
—
O
N
O
O
U

- - N «

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
1155
1166
1167
1170
121
1172
1173
1174
1175S
1176
117?
1200

TREC3S
TRC40

TRC90

TRC

TRCS10

TRCS0O

TRCAO0

TRCZ0

TRCS0

TOREC

TRG100

1634
720
1234
1740
334
620
620
1020
620
520
220
420
1120
120

620
1534
1740
620
1624
1263
1543
434

1634
S20
134

1020
£34
1740
534

1634
1120
334
1740

1134

PT=

S2=
Si=
AC EX
A=0
8=0
AC EX
? C#0
GONC
S7=
?S1=1
GONC
?50=1

N
N

o
o

o
=~

hh
=
=
O
A
N
U
N
O
N
D
O

OC
—

nN

6
0
TRCS10 (1127)
TRC3S (11083
8
TRCS10

-
~
-
0
h
r
U
O

-
4

O°
»

RCS10

-
V
o

o

RCS10

RCS10

®
-

O
v
=
i

RG130 1204)

-
{
I
I
E
C
E
E
E
C
=

TRGI10 ¢1202)>
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1201
1202
1203
1204
1205
1206

1210
1211

1246
1247

1255
1256
1257
1260
1261
1262
1263
1264
1265
1266
1267
1270
1271
1272
1273
1274

TRG110
TRG120
TRG130

TRG13S

TRG140
TRG150

TRG155

TRG160
TRG170

TRG180

23

BC EX

C=C+C
?€4=1
GONC
A SR
€C SR
BC EX
A=A-B
GONC
A=A+B
BC EX
Cc=M
BC EX
?7S4=1
GONC
? CaO
Goc

TRGT3S
W
Ww
w
W
W
12
4
S
W

x

XS
TRG140
X
TRG140
X
W
W

S
RG180

RGTSS

RG TSSo
s

RGT60

RG190

«
g
E
e
E
H
E
g
s
e
E
-

€
E
g
e

X
e
E
e
e
E
H
q
H
e
E
e
A
H
A
X
E
E
E
E
E

0

TRG270
X
TRG260

(1216)

(1232?

(1232)

(1266)

(1244)

(1244)

(1262)

(1277)

(1333)

(1332)



1275
1276
1277
1200
1301
1302
1303
1304
1305
1306
1307
1310
1311
1312
1313
1314
1315
1316
1317
1320
1321
1322
1323
1324
1325
1326
1327
1330
1321
1332
1333
1334
1335
1336
1337
1340
1341
1342
1343
1344
1345
1346
1247
1350
1351
1352
1353
1354
1355
1356
1357
1360
1361
1362
1363
1364
1365
1266
1367
1370

1256
353

TRG190 1614
107

1610
TRG200 Si4

37
3510
1563

TRG210 S04
1543

TRG22) 1604
1414
1702
1214

32
1204
1453

TRG230 1210
1433

TRG2419 1
0

1103
TRG250 155

616
0
1
0

?3
TRG260 1046
TRG270 1266

47
616
1663
456

TRC280 1146
0
1
0

114
137
630
?56
1146

=
O

=
-
=
0
-
=
0

TRG300 7230
256
416
1046

73
156

1256
73

TRG30S 1724

A SL
GOTO
?2S0=1
GocC
So=
?7S6=1
GoC
€é=
GOTO
Sé=
GOTO
S0=
?2¢1=
GONC
787=1
GONC
§7=
GOTO
S7=
GOTO
GSBLSGX

GOTO
AB EX
A=A-B
NOP
Gosue

GOTO
C=C+1
? C80
Goce
A=A-B
GONC
A=N+B
C=C-1
NOP
GSBLGX

?84=1
GoC
C=M
C=C+C
C=C-1
NOP
GSBLGX

GERLEX

GSBLGX

MC EX
AC EX
A=C
C=C+1
GONC
AB EX
A SL
GOTO
DEC PT

u
TRG27O0

TRG220
1

TRG210
1
TRG170
e
TRG170

TRG230
0
TRG170
1
TRG170
TRCT1O

TRG1S0
W

BRTS10

TRG280
X
xs
TRG280
Ww
TRG250
W
X

SHF10

TRE300

uw
X

Dvi-10

P1/2

MpP2-13

RG310

E
E
C
€
H
X
E
S

TRG330

(1333)

(1310)

(1306)

(1263)

(1263)

(1302)

(1317)

(1263)

(1263)

(1233)

(1340)

(1340)

(1324)

(1360>

(1373)

(1376>
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771

829

1371
1372
1373
1374
1375
1376
1377
1400
1401
1402
1403
1404
1405
1406
1407
1410
1411
1412
1413
1414
1415
1416
1447
1420
1421
1422
1423
1424
1425
1426
1427
1430
1431
1432
1433
1434
1435
1436
1427
1440
1441
1442
1443
1444
1445
1446
1447
1450
1451
1452
1453
1454
1455
1456
1457
1460
1461
1462
1463
1464

TRG310

TRG330
TRG340

TRGS10
TRGS00

TRG3S50

TRG360

TRG370

TRG315

S24

1046

1634

1612
1612
676
1753

730
256
1116

230
216
436
1142
1653
256
1772
256
1372
413
1176
1146

1616
1633
£30
1014
S17
1614
473

GONC
AC EX

AC EX
? C#0
GONC
C=C-1
C=C-1
A=0
A SR
GOTO
C=M
?52=1
GoC
?50=1
GONC

6
TRG31S
X
TRG30S
Ww
Ww
Ww
TRC30

Ww
TRGEO0O
S
Ww
TRG810
Ww

W
Ww
é
TRG240

Ww
I
Ww
12
1

0
6
6
TRG370
WPT
WPT
S
TRG3S0

w

Ww
TRG370

TRG430

TRG430

(1460)

(13705

C1405)

(1404)

(1377)

(1442)

(1430)

C1432)

(1513)

(1442)

(1533)

(1533)
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830
839
831
832

834
835
836
83¢
837?
838
838

839
840
841
842
842
844
845
84¢
847
848
849
850
851
852
853
854
855
856
857
858
859
860

862
862
863
864
865
865
g6¢
866
867
867
868
868
86°
86°
870
871
872
872

874
8vsS
876
87?
878

1465
1466
14€7
1470
1471
1472
1473
1474
1475
1476
1477
1500
1501
1502
1503
1S04

TORECH

TOREC2

TOREC3

TRG40O0

TRG415

TRG4290

TRG430

TRGS00

TRG440

i
0

443
260
?30
630
106

1

GSBLGX

GOTO
C=N
MC EX
C=M
C=0
GSBLGX

NC EX
GSBLGX:.

GSBLGK

?250=1
GONC
NC EX
?2g7=1
GORC
C=-C-1
NC EX
GOTO
€=0
MC EX
AC EX
Cc=M
A=A-1
?82=1
Goc
?50=1
GocC
C=-C
AB EX
? B#Q
GONC
MC EX
GSBLGX

?St=1
GONC
GSBLGK

GSBLGX

GSBLGK

GSBLGX

GSBLGK

?52=1
GocC
GSBLGX

?86=1
RTN NC
C=-C-1
RTN
€=0
PT=

1/7%13

TRi3430 (1533)

X
X/Y13

RCSCR

MP2-13

TOREC2 (1506)

TOREC3 (1511)
S

TRGS00 (1553)
S

w

W

TRG41S (1524)

TRG420 (1526)
X
w
M
TRG440 1557)

DIVIS

TRGS00 (1553)
STSER

RCSCR

MP2-13

ADDONE

SQR13

TOREC! ¢1470)
1/%13

»
—
-
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879 1541 1152 C=C-1 WPT
880 1562 126 C=0 XS
881 1563 416 A=C W
882 1544 216 B=A W
882 1565 1414 251=1
884 1566 1640 RTN NC
885 1567 1443 GOTO  TRG430 ¢ 1533)
886 1570 0 NOP
887 ENTRY TODEC
898 ENTRY TOOCT

we oie of oie 2c 3c oi ole ade as sie ale phe ie ic He ae fe 3je dc de He Ae de oe oie 3 2s Nie se de ade He de de Je de de de ie fe oe oe de

» IF S4=1, THEN DOING TO DECIMAL »
« IF S4=0, THEN DOING TO OCTAL *
2 8s als 3 le fe sie ofc oe dei ic de ole sit oft fe de de Me afk ode Mie af ie dic ofc ae dle 2k oe He Me He de He ac die He oe le oie ake oft

892 1521 TOOLT 1 GSBLGX INTFRC
893 1572 0
894 1573 1372 2 C#0 M
895 1574 ! GOLCX ERRO
895 1575S 3
896 1576 260 C=N
897 1577 114 ?54=1
898 1600 £37 GOC TODEC (1663)
899 1601 416 A=C W
900 1602 36 A=0 S
901 1603 116 C=0 u
902 1604 1534 PT= 12
903 1605 1146 C=C-1 X
904 1606 320 LC 3
905 1607 1 GSBLEX AD2-10
905 1610 0
906 1611 116 C=0 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 DY1-10
919 1627 0
920 1630 1366 ? C#0 XS
921 1631 1 GOLNCX ERRO
921 1632 2
922 1633 240 SEL Q
923 1634 434 PT= 8
924 1635 240 SEL P
925 1636 1£34 PT= 0
92¢ 1637 156 AB EX
927 1640 23 GOTO TOOCT2 (1642)
928 1641 TOOCT! 1616 A SRW
929 1642 TOOCT2 1046 C=C+1 X
930 1643 1763 GONC  TOOCT! C1641)
931 1644 116 C=0 W
932 1645 256 AC EX W
932 1646 TOOLT3 756 C=C+C W
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*
%
R
E
F
E
R
E
E

981
982
982

1647
1650
1651
1652
1653
1654
1655
1656
1657
1650
1641
1662
1663
1654
16585
1666
16¢7
1670
1671
1672
1673
1674
1675
1676
1677
1700
1701
1702
1703
1704
1705
1706
17207
1710
1711
1712
1713
1714
1715
1716
1717
1720
1721
1722
1723
1724
1725
1726
1727
1730
1731
1732

TODEC

TODEC!

TODECR2

TODEC?

TODEC3
TODECH

TODEES
TODEE6

?56
256
1256
1374
240
242
340
1716
1724
1524
1653
423
1634
102

1246

260
1042

1232
1253
256
€42
116

1534
1020
1534

1434

220
1
2

C=C+C
C=C+C
A SL

RCR
SEL P
AC EX
SEL @
C SR

DEC PT

? PT=
GONHC
GOTO
PT=

C=0
? C#0

GOLC¥

C=N
C=C+1
Goc
C SR
GoTo
AC EX
A=A-1
€=0
B=0
PT=
LC
PT=
BC EX
? ACB
GOC
GOLONG

C=C+1
A=A-1

GONC
A=A-1
Goc
C=C+C
C=C+C
C=C+C
A SL
GOTO
AC EX
C=N
C=0
PT=
LC
Lc
GOLNGX

S
E
E

Ww

12
TOOCT3 (1646)

TODEC6 (1724)
0
PT
X
ERRO

PT
TODEC2 C1675)
M
TODEC! C1671)
Ww
PT
W
W
12
8
12
W
PT
TODEC4 <1712)
ERR

W
PT
TODEC3 (1711)
x
TODECS (1223)
W
W
W
M
TODEC? ¢ 1705S)
W

WPT
1
1
2
SHF10

GTACOD - GET ALPHACODELKEYCCDE]
GETS THE ALPHAMODE DEFAULT FUNCTION TABLE ENTRY FOR THE
CURRENT KEY.
ENTRY CONDITIONS:
USES A. X & C,
RETURNS ALPHACODECKEYCODEI IN C.X

CHIP 0 ON,
USED BY NAMEAR AND STK SECTIONS OF PARSE.

LOGICAL KEYCODE IN N(C2:11

20



#
%

¥
#

#
¥

X%

991 1733 GTACOD 260 C=N 208
992 1734 406 A=C %
992 1725 116 C=0
994 1736 460 LDI
99S 1°37 S25 CON e525 HT550\16=0@S525
99¢ 17440 1574 RCR 12
997 1741 1006 C=a+C KX
998 1742 1574 RCR 12
999 1743 1460 CXISA
1000 1744 1740 RTN
1001
1002
1003

TOGSHF - TOGGLE SHIFT FLAG

JSES C AND 1 SUBROUTINE LEVEL. LEQVES CHIP 0 ENABLED.

TGSHF1 - SAME AS TOGSHF EXCEPT REQUIRES CHIP 0 ENABLED ON ENTRY.

10ty 1745 TOGSHF 1 GOSUB ENCFO0O
1011 1746 0
1012 1747 TGSHF1 1670 C=REGN 14
1013 1750 1074 RCR 2
1014 1751 1230 CST EX PUT UP SS 1
1015 1752 1614 ?S0=1 SHIFT?
1016 1753 37 GOC TOGt0 (1756) YES
1017 1754 1610 SO= 1 NO. SET SHIFT.
1018 1755 23 GOTO T0G20 (17S?)
1019 1756 TOGI0 1604 £0= 0 CLEAR SHIFT
1029 1757 TOG20 1730 CST EX
1021 1760 1574 RCR 12
1022 1761 1650 REGN=C 14
1023 1762 1740 RTH
1024 ENTRY APND-
1025 ENTRY APHD1O
1026 ENTRY APNDDG
1027 17263 APND- 460 LDI
1028 1754 SS CON 855
1029 1765 APHD10 1£34 PT= 0
1030 1766 APHD1S 130 G=C
1031 1767 240 SEL P
1032 1770 1 GOLONG APNDHU
1032 1771 2
1032 1772 APNDDG 630 C=NM
1034 1773 1734 INC PT
1035 1774 320 LC 3
103¢ 1727S 1713 GOTO APND1S (1766)
1037
1038
RESERVE 2 WORDS AT THE END OF CN? FOR CHIP 1 CHECKSUM AND
TRAILER.
1041 FILLTO @1¢?S
1042 1776 REVLWVI 6 CON 6 REY LEVEL= F
1042 1777 CKSUMT 0 CON @0000
1044 END

ERRORS 1 0



SYMBOL

ADD
ADD2

APHD-
APND10

APND1S
APNDDS
BRT100

BRT110
BRT120

BRT130
BRT(40

BRT141
BRT1S50
BRT160

BRTt70
BRT180

BRT1990

BRT200
BRT220

BRT240

BRT2S0
BRT260

BRT290

BRT300
BRT301t

BRT310

BRT320
BRT330
BRT340

BRT3S0
BRT360
BRT370

BRTS10
BRTS20
CHSA

CHSA1

CKSUM1
DOOCHK
GETT

GETADD
GETH
GETH
GETXS@
GETXY

GETY
GETYSQ
GTACOD

MSG
MSG100
MSG1 0S
MSG110
MSGA
MSGAD

MSGDE
MSGE
MSGML

TABLE

340
343
1763
1765
1766
1772
600
603
S5?5
615
754

1011
622
651
645
1013
1014
1017
1032
1040
1061

1775

S552
635
611

755

326
331
367

17?

S50

607

€24

1041

677

604
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MSGNE
MSGNL
MSGNO
MSGOF
MSGPR
MSGRAM
MSGROM
MSGTA
MSGWR
MSGX
MSGYES
PATCH6
PATCHY
REVLW¥!
so
SIGMA
SIGMA
SIGMA2
SIGMA2Z
SIGMA4
SIGMAS
SIGMAE
STATCK
STDEV!
STDEV4
STDEVS
STOVF
TGEHF1
TODEC
TODEC1
TODEC2
TODEC3
TODEC4
TODECS
TODECS6
TODEC?
T0G10
T0G20
TOGSHF
TOOT
TOOTH
TO00LT2
TOOLCT3
TOPOL
TOPOL
TOPOL2
TOROL3
TOPOL4
TOREC
TOREC!
TOREC2
TOREC3
TRC30
TRC3S
TRC40
TRCS0
TRCAO0
TRC?0
TRCSO
TRCS90

1724
1705

1745
1571
1641
1642
164¢
St
S21
1-3
S73
S66
1165
1470
1506
1511
1070
1106
1107
1123
1144
153
1160
t111

256
217
222
240
243
254

S10

S??

21C



TRCIH
TRCS10

TRG100

TRGI10

TRG120
TRG13)

TRG13S
TRGt40
TRG1SO
TRG1SS
TRG160
TRG1L70
TRG180
TRG191
TRG200
TRG210
TRG2290
TRG230

TRG240
TRG2S50

TRG2610

TRG270
TRG2819

TRG300

TRG30S
TRG310
TRG31S
TRG330
TRG340
TRG3S50

TRG360
TRG370
TRG400

TRG41S
TRG420

TRG430
TRG440
TRGSO00
TRG800

TRGS10
XBAR
XBAR*

1125
1127
1170
1202
1203
1204
1216
1232
1233
1244
1262
1263
1266
1277
1302
130
1310
1317
1321
1324
1332
1333
1340
1360
1370
1373
1460
1376
1377
1430
1432
1442
1513
1524
1526
1533
1557
1553
1405S
1404
376
407

1131

1172?
120t
1174
1211
1227
1323
1251
125°?
1320
1242
1264
1312
1303
1300
1314

1334
1274
1276
1334
1345
1374
1364
1372
1367
1414
1433
1445
145?
1452
1521
1523
1567
1527
1534
1403
140€

1225

1245

1316

1272
1331

1427

1467

1512

1307 1305

1464 1462

211



ENTRY TABLE

ADD
ADDZ
APHND-
APND10
APNDDS
BRT100
BRT{40
BRT160
BRT200
BRT290
BRTS10
CHSA
CHSA1
GETN
GETH
GETXEQ
GETXY
GETY
GETYSQ
GTACOD
MSG
MSG10S
MSG110
MSGA
MSGAD
MSGDE
MSGE
MSGML
MSGNE
MSGNL
MSGNO
MSGOF
MSGPR
MSGRAM
MSGROM
MSGTA
MSGUWR
MSGX
MSGYES
PATCH6
PATCH9
sD
SIGMA
STATCK
TGSHF 1
TODEC
TOGSHF
TOOZT
TOPOL
TOREC
TRC30
TRCS10
TRG100
TRG240
TRG430
XBAR

340
343
17€3
1765
17702
600
754
650
1017
654
553
332
334
352
357
356
353
3595
354
v33
153
200
206
154

-
—
b

42

1747
1663
1745
1571
Sti
1155
1070
1127
1170
1321
15332
376

21 Tr
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214

EXTERNAL REFERERCES

17X13 650 1465 1551
1/7X13 65t 1466 1552
AD1-10 340
Ab1-10 341
aD2-10 343 1607
AD2-10 344 1610
AD2-13 452 S35 1030 1036

aD2-13 453 536 1031 1037

ADD 1 246 267
ADD1 247 270
ADD2 227 277
ADD 239) 300
ADDONE 760 1543
#DDONE 761 1544
APNDNW 1770
APNDNW 1771
BRT{40 621
BRT{40 622
BRT160 1007
BRT160 1010
BRT201 643 671
BRT200 644 672
BRT290 1011
BRT297 1012
BRTS10 S75 652 1327
BRTS10 S76 653 1330
CHK#S 314
CHK#S 315
CHSA 225 235 263 273
CHSA 22% 236 264 274
CLLCDE 166
CLLCDE 167
DIViI20 v30
DIVI20 731
DIVIS 1531
DIVIS 1532
DViI-10 456 1352 1626
DVvi-10 452 1353 1627
pva-10 416 545
ova-10 417 S546
Dv2-13 1047
pv2-13 1050
ENCPOO 200 1745
ENCPOO 201 1746
ERRY 646 1574 1631 1666 1707

ERRO 647 1575 1632 1667 1710

ERRNE 12
ERRNE 13
ERROF 476
ERROF 477
EXSCR 762
EXSCR 763
GETN 275 410 426 454 452

GETH 276 411 427 455 443

GETX 221 405 441
GETX 221 406 442



GETRSQ
GETXSQ

GETXY
GETXY
GETY
GETY

CETYSQ
GETYSQ

INTFRC
INTFRC
MP1-10

MP1-10

MP2-10
MP2-10
MP2-13

MP2-13
MSGDLY

MSGDLY
OVFL1O
OVFL10

P6RTN

P6RTN
PATCHO
PATCH®O

PI1/2
P1/2

RCSCR

RCSCR

RCSCR=*
RCSCR=*
SHF10
SHF10

SQR13
SQR13
STATCK
STATCK
STSCR

STSCR
STSCR=

STSCR=*

SUBONE
SUBONE
SUMCHK
SUMCHK
TRC10

TRC1O
TRC30
TRC30
TRCS10
TRCS10

TRG240
TRG240

X/vY13
X/’Y13

XBAR*
XBAR*
XCLX1

XCLX1

End of VASM assembly

241

223

S06
S07

400
401
423
424

261
2¢2
1356
1357

1034
1035

436
437

430
431
1501
1502

1042
1043
1477
1500

1731
1732
773
774
421
422
1535
1536

1154
1155

1474
1475S

444
445
1541
1542

1354
1355
1537
1540

1545
1546

1161
1162

Se3
S24

S31
S532

215



YASM ROM ASSEMBLY REV. 6/814

OPTIONS: L € S 21k

* HP41C MAINFRAME MICROCODE ADDRESSES 20000-21777
-

4 FILE CHER
S ENTRY GSuBSt
6 ENTRY XBST
’ ENTRY XSST
8 ENTRY XDELET
9 ENTRY CLRPGH

10 ENTRY UPLINK
i ENTRY GTLIHK
12 ENTRY GEHMLNK
13 ENTRY GTLHEKEA
14 ENTRY INSSUR
15 ENTRY DELHNN
16 ENTRY DELLIMN
17 ENTRY PTLINK
18 ENTRY PTLNKA
19 ENTRY PTLNKE
20 ENTRY PTBYTA
21 ENTRY PTBYTP
22 ENTRY PUTPC
23 ENTRY PUTPCF
24 ENTRY PUTPCX
25 ENTRY PUTPCaA
26 ENTRY SKPDEL
27
28
29
30
31 ENTRY CLRREG
32 ENTRY ERR110
32 ENTRY ERROR
34 ENTRY ERRI120
35 ENTRY GTFENI
36 ENTRY GTFEND
37 ENTRY MOVREG
38 ENTRY PACKE
39 ENTRY PACKN
40 ENTRY PAK200
41 ENTRY PAKEND
42 ENTRY PaARSPC
43 ENTRY PKIOAS
44 ENTRY XCOPY
45 ENTRY XPRCK

PACK - PACK MEMORY INCLUDING 1/0 AREA AND KEY ASSIGNMENT AREA

PACKN - NORMAL PACKING SUBROUTINE
PACKE - FATAL PACKING, AFTER-PACKING WOULD SAY "TRY AGAIN"

EXITS TO ERROR INSTEAD OF RETURNING
XPACK - SET PUSHFLAG THEM NORMAL PACKING

HEED A,B,C,M,N,G STATUS 0-2, THREE .LEVEL SUB.
DURING PACKING USED M,N AS COUNTER :
M{3:0)> = NEXT PACKED BYTE ADDRH

E
R
E

R
E
E
R
E
E
R
S



*
B
R
E
E
S
E
E
S M(?7:4)> - LAST PACKED END OR ALEBL ADDR

N¢3:0> = LAST PICKING UP BYTE «UDR
21%

EXITS VIA DECOMPILE ENTRIES OCPLOO OR DCPERT.
EVENTUALLY RETURNS CEXCEPT PACKE> WITH CHIP 0 ENABLED AND
STATUS SET 0 UP.

0
1
2
3

XPACK
PACKN 1104

23
PACRE 1110
PACK 1

Q
O
=
-
0
O
0
-
=
0
C
0

tie
S30

1210

Q
O

=

1360
263

PAK100 1
0

212
1026
43

PAK102 1246
17227
253

PAK105 252
412
160

1
0

1176
1574

1
0
1
0

250
252

PAK1 08 1
0

1563
PAK120 1

0
ti6
133

PAK110 414
1237
630
1352

S9=
GOTO
£9=
cosue

XDEF
cosus

GosuB

C=0
M=C
€4=
S7=
Gosue

GosuB

DATA=C
GOTO
cosus

B=A
C=C+1
GONC
? C#0
GOC
GOTO

C=A

N=C
Gosus

C=C-1
RCR
Gosus

Gosus

C=N
AC EX
Gosus

GOTO
Gosue

C=0
GOTO
?58=1
GocC
C=N
? C%0

0
PACK
1
MSG

MSGUR
RSTREO

PK10AS

W

0
i
GTFEND

STBT31

PAK! 08
UPLINK

WPT
S
PAK10S
X
PAK100
PAK110
WPT

INCAD2

S
12
STBT30

PTBYTA

WPT
GTLINK

PAK102
FSTIN

Ww
PAK1 1S

PRK120

WPT

(

<

(
(

<

<

3)

S11)

34)

24)
60)

31)

72)

S54)

NORMAL PACKING ENTRY

FATAL PACKING ENTRY
SAY "PACKING"

ENABLE CHIP 0 AND CLR MSGFLG

PACK I0 BUFFER AREA

INDICATE START FROM CHAIN END

GET FINAL END

RESET PACK BIT

IS THIS AN "END" ?
YES
REACH CHAIN ENP ?
NOT YET

SAVE 1ST BYTE ADDR OF END IH H

BY PASS THE LINK

€C0:1) _ THIRD BYTE
RESET THE PACK BIT

GET ADDR OF END

GET TOP MEM ADDR -1

PACKING START FROM TOP

DOES 1ST PGM NEEDS PACKING ?
YES

ANY PGM NEEDS PACKING ?



10S 64
105 65
106
107 66
108 67
109 70
109 71
110 72 PAK11S
110 73
11 74
111 75
112 ’6
113 [44
113 100
114 101

x DECIDE WHETHER WE
116 102
11é 103
117 104
118 10S
119 106
120 107
121 110
122 111
123 112
124 113
125 114
126 {15
127 116
128 117 PAKI1I17
129 120 PAK118
136 121
131 122
132 123
133 124 PAK130

*
135 125 PAK200
136 126
13¢ 127 PAK210
138 130
139 131
140 132
141 133
141 134
142 13S
142 136
144 137
145 140
146 141
147 142 PAK220
148 143
142 144
150 145
151 146
1S2 147
153 150
154 151
155 1952
156 153

NONE OF THE PGM NEEDS PACKING

EXIT VY14a DCPLRT IN DECOMPILE
R(3:0) _ STARTING RODR
C(7:14)> _ STARTING ARODDFR
POINT TO THIRD BYTE OF ERD

POINT 70 NEXT PACKING ACDR

SET THE TWO ADDRS INH M
BACKUP ONE BYTE

NEED TO aDJUST THE PC WHILE PACKING

t GOLNC DCPLRT
2

412 A=C WPT
374 RCR to

1 GOSUB INCAD2
0
1 GOSUB INCADA
0

252 C=A WPT
412
S30 M=C

1 GOSUB DECaADPA
0

212 B=A WPT

1 GOSUB GETPC
|

314 ?S10=1
127 GOC PAK117 (
630 C=M
1406 ? AKC X
107 GOC PAKt1E «(

1546 ? A#C XK
S7 GoC PaK117 «

1402 ? AKC PT
47 GOC PAK118 (

1542 ? A#C PT
23 GONC PAK118 (
12 A=0 WPT

256 AC EX
374 RCR 10
312 C=8B WPT
160 N=C
404 £8= 0

260 C=N
412 A=C WPT
212 B=A WPT
260 C=N
312 C=8B WPT
160 N=C

1 GOSUB HNXBYTA
0

1574 RCR 12
1342 2? C#0 PT

37 GOC PAK220 «
1266 ? C#0 XS
1663 GONC PAK210 (
1142 C=C-1 PT
277 GoC PAK250 (
1142 C=C-1 PT
233 GONC PAK2S510
¢66 C=C+C XS
S3 GONC PAK230 (

766 C=C+C XS
33 GONC PAK230 (

1366 ? C#0 XS
177 GOC PAK2S50 <

?88=1154 PAK23n0 414

1175

142)

127)

172)

172)

154)

154)

1722>

ARE WE IM ROM ?
YES, DON'T TOUCH PC AT &LL
C_ADDR TJ START PACKING
PC<KSTART ADDR?
YES. NEED TO alJUST PC
PC>START ADDR?
YES. DON'T TOUCH PC
PCKSTART ADDR?
YES. HEED TO &DJUST PC
PC>START ADCR?
NO. MUST ADJUST PC
LEAVE THE PGMPC ALONE

C¢7:4> _ OLD PC

REMEMBER LAST LINE NET A D.E.

CCI: 0) _ STARTING PICK UF &DDR

PICK UP HEXT BYTE

CHECK IF IT IS A NULL ?

NOT A NULL

SKIP A NULL
IS IT A ROW 0 FC ?
YES
IS IT A RWO 1 FC ?
NO
IS COLUMN # <= 7 ?
YES IT IS A D.E.
IS COLUMN # <= 11 ?
YES, IT IS A D.E.
IS IT A CHE ?
MO
PREVIOUS LINE A D.E. ?



174
17S
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
24S
246
247
250

PAK240

PAK2%S)
PAK260

PAK26ES

PAK270

PAK27S

PAK280

133

260
252
160

1
0

352
530
1160
1434

1
0

630
1142
43

1142
1142
1156
1142
530
260
1552
1567

i
2

106
374
160
212
€30
412

1
0
1

GONC
C=N
A=C
C=0
Gosus

Gosue

C=M
AC EX
M=C
€8=
GOTO
€e=
C=N
A=C
RCR
? A<C
Gec
? ANC
GocC
? ACC
GocC
? Adc
GONC
Ggosue

C=N
AC EX
N=C
GosuB

BC EX
C=M
DADD=C
PT=
GOSUB

C=M
C=C-1
GONC
C=C-1
C=C-1
C=C-1
C=C-1
M=C
€=N
? A#C
GocC
GOLONG:"

C=0
RCR
N=C
B=A
C=NM
A=C
Gosuse

cosus

PAK240

WPT
X
PTBYTA

INCHDA

WPT

1
PAK2&0

0

WPT
4

®

PAK280
xX
PAK265

NXLDEL

WPT

NXBYTA

WPT

1
PTBYTP

PT
PAK27S
PT
PT

PT

WPT
PAK270
PAK200

X
10

WPT

WPT
DEC&DA

PUTPCX

219
( 170) NO

<

<

173)

240)

206?

240)

240)

231)

213)

LOAD NEXT PACKED AQDDR

STORE A NULL BETWEEN D.E.

POINT TO NEXT PACKED &DOFR

REMEMBER THIS LINE IS D.E.

REMEMBER THIS LINE NOT A B.E.

AC3:0)> _ POSSIBLE NEW PC
C¢3:0> _ OLD PC
PASS OLD PC ALREADY?
YES, SET NEW PC
SAME REG ?
MO, NOT CLOSE TO PC YET
PASS PC BYTE ?
YES, SET NEW PC
SAME BYTE ?
YES, SET MEW PC
GET NEXT LINE

C(3:0)> _ LAST PICK UF ADDR
€(3:0> _ END PICK UP ADDR
N(3:0> _ END PICK UP ADDR
PICK UP NEXT BYTE

SAVE THE BYTE IN B
C(3:0> _ NEXT PACKED ADDR

PACK ONE BYTE

C(3:0> _ END PICKING ADDR
PICKED UP LAST BYTE ALREADY ?
NO

SET OLD PC TO VERY SMALL

GET NEXT PACKING ADDR

SET NEW PC



2G
210 25H 0
2tt 252 152 AB EX WPT
212 253 1333 GOTO PAK26S ¢( 206)

* PAKEND - THIS 1S FINAL PART OF THE PACK RQUTINE. WHEN THE
PACKING REACHED THE FINAL END, IT WOULD PRANCH TO HERE TO#*

» GENERATE A NEW FINAL END INSTEAD OF PACKING IT. THE RE&SON
* 1S THAT THE FINAL END HAS TO BE RIGHT JUSTIFIED IN THE REG.
"

219 254 PAKEND 40 SPOPHD
220 25S 260 C=N LOAD THE .END. ADDR
221 256 1160 DADD=C
222 257 70 C=0ATA LORD THE .END.
223 250 1634 PT= 0
224 261 130 G=C SAVE LAST BYTE OF .EHOD. IH G
225 262 €30 C=M GET ACOR OF LAST PACKED EEG
226 263 1160 DADL=C CHECK IF ENOUGH ROOM IN THIS
227 264 416 A=C REG. FOR A THREE BYTE’'S .EHD.
228 2&5 70 C=DATA
229 266 216 B=A SAYE THE ACDR INH P
230 267 1616 A SR A. XS _ LAST BYTE'S POSITION
231 270 1434 PT= 1 CLEAR UNUSED BYTE AT ThIL
232 271 PKEND! 6&66 A=A-1 KS THIS BYTE USED ?
232 272 77 GOC PKEND2 ¢ 301) YES
234 273 666 A=A-1 KS
235 274 1234 INC PT POINT TO NEXT HIGHER EYTE
236 275 1234 INC PT
237 276 1733 GOTO PKEND1 ¢ 271)
238 277 PKEND4 402 A=C PT PUT .END. IN LAST PACKED REG
239 300 173 GOTO PKENDZ ¢ 317) -
240 301 PKEHD2 112 C=0 WPT CLEAR UNUSED BYTES
241 302 1250 DATA=C PUT LAST REG BACK
242 2303 34 PT= 3 CHECK HOW MANY BYTES UNUSED
242 304 152 AB EX WPT GET LAST BYTES AODR
244 305 420 LC 4 AT LEAST NEED 3 UNUSED BYTES
245 306 34 PT= 3
246 307 1402 ? A<C PT CHECK LAST BYTE PRSITIOHN
247 310 1673 GONC PKEND4 ¢ 277) THERE IS ENOUGH ROOM THERE
248 311 246 AC EX XK NOT EMOUGH ROOM IN LAST REG
249 312 1146 C=C-1 X FOR A .END., WE HAYE TO PUT IT
250 313 1160 DADD=C TO NEXT REG.
251 314 412 A=C WPT SAVE NEW .EMD. ADDR IN a
252 315 tté C=0 Ww CLEARN MEXT REG FIRST
253 316 1260 DATA=C
254 317 PKEND3 £30 C=M LET GENLNK PUT THE LINK INH
255 320 174 RCR 4 C[3:0] _ PREY. EHD/ALEL ADDR
256 32t 252 AC EX WPT CL3:0] _ NEW .EMD. RDDFR
257 322 1 GOSUB GENLNK
25? 323 0
258 324 PKENDS 1160 0ADD=C PUT LAST BYTE OF .END. IN PLACE
259 325 70 C=DATRA
260 326 1€34 PT= 0
261 327 230 C=G MAS
262 330 1360 DATA=C N fi

%

= NOW CLEAR ALL REG’S BETWEENNEW EHD. AND NLD .END. NOtMAC eomact ms
* recipient o6

266 331 106 C=0 X
267 332 1160 DADD=C ENABLE CHIP ©
2683 333 1570 C=REGHN 13 C.X _ OLD CHQIM HEAD



279

334
335
336
337
240
341
342
343
344
345
346
347

PKEND6

1160
356
1260
356
1703

221
AC EX X C.X _ NEW CHAIN HEARD
REGN=C 13
B=0 Ww
? AC X ALL DOHE ?
GOLNC DCPLOO YES - DECOMPILE AND EXIT

C=C-1 X
DADD=C
BC EX W
DATA=C
BC EX W
GOTO PKEBD6 ¢ 337)

* GTFEND - LOAD FINAL END
wn

tL
BE

BR
BE

BE
BE

BE
BE

BE
BN

J

282
284
285
286
287
288
289
2990
291
292

350
351
352
353
354
355
356
357
350
361

PAKSPC

GTFEND

GTFENt

106
1160
15720
34

C=0 X
DADD=C
C=REGM 13 LOAD CHAIN HEAD
PT= 3
LC 4
DADD=C
PT= 3
A=C WPT
C=DATA
RTN

SPECIAL PACK LOGIC - A SUBBRANCH FROM NEXT LINE ROUTINE
PACK CALLS NXLOEL TO FIGURE "OUT HOW MANY BYTES IN NEXT LINE,
BUT NXLDEL WQULD SEND IT BACK TO HERE IF IT ENCOUNTER AN
ALB. OR &N END. THE SPECIAL PACK LOGIC HEPE WILL GEMERATE A
NEW LINK FOR EACH ALBL OR END, BUT NOT FOR THE FINAL END. IT
WILL BRANCH AGAIN TO PAKEND, .LET HIM TO TAKE CARE OF THE
FINAL

304
304
305
306
307
308
309
310
310
311
312
313
314
315
31S
316
317
317
318
319
320
321
322
322

END.

3€2
263
364
365
366
367
370
371
372
373
374
37S
376
37°?
400
401
402
403
404
40S
406
407
410
411

PRKSPC

PKSPCH

PKSPC3

GOSUB GTLINK

C=C+1! SS IS IT AN END
GOoC PKEPC1 ¢( 373) NO, IS AN ALBL
C=C+C S$ CHECK FOR FIHAL END
C=C+C S
C=C+C S

GoLc PAKEND IS A FINAL END

C=M C(3:0)> _ NEXT PACKING ADDR
A=C WPT
RCR 4 C(3:0> _ PREVIOUS END OR ALEL ADDR
AC EX WPT
GOSUB GEHNLHNK

RCR 10
GOSUB INCAD2

AC EX WPT
M=C
C=N
A=C WPT
GOsSuB INCAD2



LE
BE

BE
BE

JB
NE

BK
B
N

*
&
B
®

RTN

WPT

NXBYTA

12
PT
NXLTX

PKIOAS - PACK 1-0 BUFFER AREA & KEY ASSIGNMENT AREA AT BOTTOM

USED A,B,C,M,N, RETURN WITH CHIP 0 DISABLE

FOR FLOWCHART OF PKIOAS, SEE DRC’S LAB NOTEBOCK #00004 P.26

C=REGN
BC EX
€=0
LOI
CON2
M=C
N=C
GOTO
DADD=C
C=DATA
C=C+1
GONC
PT=
? C40
coc
RCR
? C#0
GONC
GOSUB

GOTO
gosue

C=B
A=C
C=N
? A#C
Goc
RTN

13
A
Ww

12

PKASH3

S
PKIO1O
1
WPT
PK&aSN1
6
WPT
PKASN2
MOVREG

PKASN3
CLRREG

X
xX

X
PKM10

( 453)

( 461)

( 446)

¢ 451)

( 453)

(. 434)

LOAD CHAIN HEARD
SAVE CHAIN HEAD IN B.A

ADDR OF CHIP 12 REG."
M(2:0> _ CURRENT STACK ADDK
N¢2:0)> __ CURRENT CHECKING ADDR

ENABLE CHECKING REG.
LOAD THE CHECKING REG.
IS A KEY ASSIGNMENT REG. ?
KO, TRY TO PACK 1/9 AREA

KEYCODE IN REG.LC1:01 7
YES

KEYCODE IN REG.L[6:71 7?
NO, PACK THIS REG.

LOAD CHAIN HEAD

REACHED CHAIN HEAD ?
NOT YET

THERE IS AT LEAST ONE STATE 'TO BE HAD BY MOVING THE LOGIE
THE USE OF B.M INSTEAD OF N11:10 TO

STORE THE BUFFER LENGTH IN THE PEIOIS PATH MIGHT RESULT IM

C=C-1
2 CHO
RTN NC
BC EX
PT=
e=C

323 412 252
323 413 412
324 414 160
325 4145 1
325 416 0
326 417 15724
327 420 1042
328 421 1
328 422 3
329 423 1740

OF PROGRAM MEMORY.
ASSUME CHIP 0 ENAPLE

2 sSuB LEVELS OEEP

339 424 PKICAS 1570
340 425 246
341 426 tte
342 427 460
342 430 200
344 431 S30
343 432 160
34€¢ 433 203
347 434 PKMtO 1160
348 435 70
34% 436 1076
350 437 223
351 4490 1434
352 441 1352
353 442 47
354 443 S74
355 444 1352
356 445 43
357 446 PKASHI 1
357 447 0
358 450 33
359 451 PKASH2 1
359 452 0
360 453 PKASN3 306
361 454 406
362 455 260
362 456 1546
364 457 1557
365 460 1740

NOTE
AT PKASN3 AHEAD OF PKM10.

SAVING ANOTRER STATE OR TWO.

371 461 PKIO10 1176
372 4€2 1356
373 463 1640
374 464 376
37S 465 334
376 466 130
377 4€7 260 C=N

S
W

S
10

RESTORE THE REG.
REACHED EMPTY AREA ?
YES WE ARE DONE
CHECK I O BUFFER

G _ BUFFER LENGTH



*
#

¥
%

X
%

®
#

¥
2

#
3
H
E

EF
E
R
E
R
E
S

373 470 230 €=G NC11:10> __ BUFFER LENGTH
379 471 160 N=C
380 472 1434 PT= 1
381 473 PK1020 260 C=N
382 474 374 RCR 10 C.[1:0] _ BUFFER LENGTH
382 473 1152 C=C-1 WPT DONE WITH THIS BUFFER
384 476 1557 GOC PRASN3 ( 453) YES
38% 477 174 RCR 4
38¢ S00 160 N=C PUT THE UPDATED LENGTH BACK
387 S01 1 GOSUB CLRREG
387 S02 0
383 S03 1336 ? B#0 S IS THIS BUFFER BEING USED?
389 5nd 1 GSUBC PUTREG YES. PUT REG BACK.
389 S505 1
390 S0¢€ 1653 GOTO PKI0Q20 ¢ 473)
391 FILLTO @524 PRESERVE ENTRY TABLE

S07 0000 NOP
Sto 0000 NOP
Sti 0000 NOP
S12 0000 NOP
St3 0000 NOP
St4 0000 NOP
S15 0000 NOP
Sté 0000 NOP
St? 0000 NOP
920 0000 NOP
S21 0000 NOP
S522 0000 NOP
S523 0000 NOP
S24 0000 NOP

CLRREG = CLEAR AN UNUSED REG. IN PROGRAM MEMORY
THIS ROUTINE CALLED BY PKIOAS WHEN CLEAR AN UNUSED REG
IN 1/0 OR KEY ASSIGNMENT AREA.

N[3:0] = CURRENT CHECKING REG'S ADDR ¢( THE RES TO BE CLEARED)

398 525 CLRREG 260 C=N C.X _ CURRENT CHECKING @DEGR
399 S526 1160 DADD=C
400 S27 1056 C=C+1 POINT TO NEXT CHECKING REG.
401 3530 160 N=C
402 S531 70 C=DATA
403 532 16 A=0
404 533 ?3 GOTO MOVYR1O ¢ S42)

MOVYREG - MOVE A REG. TO OTRER ADDR
THIS ROUTINE CALLED BY PKIOAS FOR PACKING THOSE UNUSED REG

NL3:0] = ADCR OF THE RES ‘TO BE MOVED
ML3:01 = DESTINATION ADDR
410
PUTREG = PUT A REGISTER BACK TO THE DESTINATION ADDRESS, AND
INCREMEAT THE - DESTINATION ADDRESS.
UJEES: A,C
IN: A = REG TO BE PUT BACK

M.X = DESTINATION ADDRESS
OUT: (A> IS STORED TO DATA RES (M.X)

DADD = M.X
M.X IS INCREMENTED BY 1,
A IS CLOEEERED.

ASSUMES: HEXMODE, NO PERIPHERAL ENARLED.



¥
%

®
¥
E
R
R
E
E
E
R
S

22442% S534 MOVREG i GusSUB CLRREG CLEAR THE CHECKING REG FIRS
422 S35 0
423 ENTRY PUTREG
424 S536 PUTREG £30 C=NM
425 S37 1160 DADD=C ENABLE THE DESTINATION RESR,
426 S490 10S6 C=C+1 POINT TO HEXT DESTIHRTIOH REG
427 S4i S30 M=C
428 S542 MOVRIO 256 AC EX UW
429 S543 1260 DATA=C
430 544 1740 RTH

COPY - COPY A PROGRAM FROM ROM TO RAM
ALPHA STRING IS IN REG.9 RIEHT JUSTIFIED, THE ROUTIHE WILL
SEARCH THe STRING IN ROM AND START ‘COPYING FROM TOP OF
THAT PROGRAM, IF REZ.9 HAS NULL STRING AND IN ROM MODE, £0PY
THE CURRENT PGHM.
HEED A,B,C CALL ASRCH, MEMLFT.
NORMAL RETURN TO NFRKB., IF NOT ENOUGH MEM TO STORE THE PEM,
DO NOTHING, SIMPLY GOTO PACK THE MEM AND SAY TRY AGAIN,
DURING THE COPYING:
CC6:31 HAS ROM ADDR. BI[S:3]1 HAS RAM ADDR. B[2:0] HAS THE
REMAINING # OF REG. °S TO BE COPIED,
442 S45 XCOPY 1170 C=REGN $9 GET ALPHA STRING
444 S4¢6 S30 M=C
445 S547 1356 ? C40 UW NULLSTRING ?
446 550 213 GONC CP7120 ¢ SV1) YES, START FROM PGHM HEAD
447 S51 1 GOSUB ASRCH DO THE ALPHA SEARCH
447 552 0
448 SS3 1356 ? C#0 W FIND IT 2
442 534 CPYNE 1 GOLNC ERRNE
44% S555 2
450 S56 CPY100 1114 ?S9=1 USER CODE ?
451 S5S7 1757 GOC CPYHNE ( S54) NO, MICRO CODE
452 S550 1014 ?282=1 ROM ?
453 S61 47 GOC CPY110 ¢ 565) YES
454 ENTRY ERRRAM
455 S62 ERRRAM f GOSUB ERROR
455 S563 0
456 Sh4 0 XDEF MSGRAM SAY RAM
457 S565 CPY110 34 PT= 3 GET THE PRM HEAD
4358 566 1 GOSUB ROMHOS
458 S67 0
459 S570 53 GOTO CPYT30 ¢ S75)
460 S571 CPY120 314 ?S10=1 ARE WE IN ROM ?
461 S72 1703 GONC ERRRAM ¢ S62) MNO, WE ARE IN RAM
462 573 f GOSUB ROMHED GET PGM HERD
462 S574 0

464 S575 CPY130 256 AC EX W
465 576 674 RCR 11 C.M _ PGM HEAD ADDR
46¢ S577 1460 CXISA GET HEADED WORD
467 600 1166 C=C-1 KS CHECK PRIVATE
468 601 1166 C=C-1 XS
469 602 1166 C=C-t KS
470 603 47 GoOC CPY140 ¢ 607) NOT PRIVATE
471 ENTRY ERRPR
472 604 ERRPR 1 GOSUB ERROR
472 605 0
473 605 0 XDEF MSGPR
474 607 CPY140 1172 C=C-1 NM POINT TO P-1



610
611
612
613
614
615
616
617
620
621
622
623

625
£26
627
630
631
632
633
634
€35
636
627
640

€42
643
€44
645
€46
647
650
651
652
653
654
653
656
657
650
6651
662
663
654
665
666
667
670
671
672

674
675
676
677
700
701
702

CPY145
CPY1S50Q

CPY160

372 BC EX
Gosus

A=C
C=8B
A=C
CXISa
? a<C
GoLC

C=C-1
BC EX

€=0
DADD=C

C=RECN

DADL=C
C=C-1

RCR

BC EX
C=DATA

CST EX

§5=
CST EX
DATA=C

AC EX
C=C+1
CXISA

PT=
C=C-1
A=C

RCR
RC EX

RCR
A=0

C=C+1
CXISA
A=C
C=C-1
GoC

A SL

A SL
GOTO

BC EX
RCR
DADD=C
C=C-1
BC EX

AC EX
DATA=C
BC EX
RCR

C=C-1
GoC

BC EX

AC EX
PTa
LC
PT=

GOTO

M
MEMLFT

X
H
M

X
PACKE

X
X
X

13

WPT
S
CPY160 ¢( 662)
W
Ww
CPYtS0 ¢ 652)

1

PYT70 ¢ 703)

“
R
L
E
E
Q
X
E

g
e
X

W
E

CPYt45 ¢ 651)

SAVE ADDR IN B.H
HOW MANY REG LEFT ?

A.X_ # OF RES LEFT IH MEM
SEE HOW MANY REG REQUIRED

LOAD # OF RES REQUIRED
ENOUGH ROOM FOR THIS PRM ?
NO, TRY TO PACK MEM

SAVE # OF RES IN B.X

LOAD CHAIN HEAD

POINT TO STARTING RAM ADDR

SAVE RaM ADDR IN B.M
LOAD FINAL EHD

MAKE IT BECOME LOCAT END

GET ROM ADDR
POINT TO HEADER WORD
LORD # OF BYTES IN IST REG

MOVE COUNTER TO C.S

PACK 7 ROM WORDS TO 1 REG

LOAD A BYTE

DONE WITH ONE REG.

C.X _ RAM ADCR

C.X _ # OF REG REMAINED

ALL DONE



L
BE

BE
B
K

*
%F

®
B
F
R
R

S54
S555
S56

PATCH1

703 CPYi?0
704
705
706
707
’10
711
712
’13
714

715
716
7
720
721
722
va3

724
725
726
727?
730
73
732
’33

NFRKBX

TRGSET

74
1046
406
106

1160
15720
246

15590
34
2

304

N
o
e
O
O

=

1670
106

1074
1530
S04
1204
250
1740

- POST-RELEARSE
DECAD IS IM QUaD 10,

S62
563
S564
S564
S65
S66

?34 PATCH!
?35
736
737
740

S542
1
2

556
1740

PATCH2 - POST-RELEASE

WHEN

S74
S?S
S76
S76
S77?
S78
S79
S580
981
S81
S82
S583
S84
S584

741 PATCH2 304
742 1
743 0
744 312
745 1730
746 S04
747 1730
750 1
7S 0
752 474
753 412
754 1
75S 2

RCR
C=C+1
A=C
C=9
DADD=C
C=REGHM
AC EX
REGN=C
PT=
A=0

Si0=
Gosue

GosuB

GOLONG

ENTRY
C=REGN
C=0
RCR
ST=C
Sé=
S7=
C=N
RTH

FIX TO

ENTRY
A=A+1
GOLNC

A=A+]
RTN

PUTPCX

DECMPL

NFRKB

TRESET
14
X
2

0
0

DECAD &

PATCH
PT
INCADA

226

R.X _ NEW CHAIN HEAD ADDR

PUT NEW CHAIMHEAD AWAY

SEY PC TO BYTE 0
OF OLD CHAINHEAD REGISTER
CLEAR ROMFLAL

DECOMPILE

DECADA 9/21/78

FIX TO CLRPGHM FOUND LATER IN QUAD 8.
THIS PATCH ALLOWS CLEARING OF PRIVATE PROGRAMS AT THE ERD OF
PROGRAM MEMORY.
THE S10=0 IS ANOTHER FIX TO ALLOW CLEARING OF RAM PROGRAMS

THE PROGRAM COUNTER IS POINTING TO ROM.

ENTRY
Sto=
Gosus

C=B
CST EX
S6=
CET EX
GOSUB

RCR
A=C
GOLONG

PATCR2
0
FIXEND

WPT

0

PTBYTM

8
WPT
CPGHHD

CLEAR ROM FLAG
GET THE 3RD BYTE OF THE CURRENT ENC

TURN OFF THE PRIVATE BIT.

PUT THE 3RD BYTE BACK

SET UP FOR CPGMHD

GO TO THE TOP OF THE PROGR&M &ND RE



PATCHZ - PUST-RELEASE FIX TO*
* THIS FIX PREVENTS DATA ENTRY
x

589 ENTRY
590 ?56 PATCH3 314 7S10=1
S91 757 1640 RTN NC
392 760 1 GOsSuB
S592 761 0
S92 vé€2 0 XDEF

*

* PATCHS - POST-RELEARSE FIX TO
J

597 ENTRY
598 763 PATCHS 114¢ C=C-1
S599 764 1640 RTN NC
600 765 214 ?55=1
601 766 1247 GOC
602 767 106 C=0
603
604 770 1740 RTN
60S FILLTO

ect 0000 NOP
ree 0000 NOP
7°73 0000 NOP
774 0000 NOP
275 0000 NOP
??26 0000 NOP
vee 0000 NOP

*

* UPLINK JUMP TABLE HERE
*

609 1000 TARBUPL 70 C=DATA
610 1001 S83 GOTO
611 1002 70 C=DATA
612 1003 443 GOTO
613 1004 70 C=DATA
614 100S 403 GOTO
615 1006 70 C=DATA
616 1007 343 GOTO
617 1010 70 C=DATA
618 1011 303 GOTO
619 1012 70 C=DATA
620 1013 243 GOTO
621 1014 UPLB6 70 C=DATA
622 1015S GBAS 374 RCR
623 1016 1740 RTN
624 FILLTO

1017 0000 NOP
* GET BYTE JUMP TABLE HERE

626 1020 TBLGEA 70 C=DATA
627 1021 1740 RTN
628 1022 70 C=DATA
629 1023 223 GOTO
630 1024 70 C=DATA
631 1025 {63 GOTO
632 1026 70 C=DATA
633 1027 123 GOTO
634 1030 70 C=DATA
635 1031 63 GOTO
636 1032 70 C=DATA

227
INSSUB FOUND AT THE END OF aUAD 8
INTO PRIVATE PROGRAMS,

PATCH
IS THIS A ROM PROGRAM?
NO, CONTINUE

ERROR YES, ERROR 0UT

MSGROM

DEL NNN TO MAKE IT WORK WHEN LINE#=000

PATCHS
X DEC LINE# & TEST FOR 000

HOT ZERO - OK
IS THIS BACKARROW?

NFRKBX ¢ ?22)> YES. DO NOTHING.
x MUST BE DEL NNN,

PUT LIHE# BACK TO 000

@r7?

GET THE FIRST BYTE
UPLBO (1056) SPECIAL CASE

UPLB! (1047) ANOTHER SPECIAL CASE

UPLE2 (1045)

UPLB3 (1043)

uUPLB4 (1041)

UPLBS (1037)

10 ROTATE LINK INTO PLACE

@1017

? ENTRY POINTS¢O0,2,4,...,12)

GBAl (1045)

GBA2 (1043)

GBA3 (1041)

GBR4 (1037)



666

1033
1034
103S
1036

1037
1040

1041
f042

1043
1044

1045
1046
1047
1050
1051
1052
1053
1054
1035
1056
1057
1060
1061
1062
1063
1064

GBAE
GBAEA

UPLBS
Gerd

UPLB4
GBA3

urLez
GBRZ

upLB2
GBAl

UPLB1

UPLED

* UPLINK - MOVE UP
* GIVEN AN ADDRESS OF
*- MM FORMAT,
*- THE ADDRESS OF THE
*-= THE SAME FORMAT AS
= NEXT LINK IS FOUND

EXPECTS 4&ND RETURNS
USES ALN-32],BL0-21,AHD C.
LEAVES DADD#&O.

*
*

#
%

®

AND THE

1€23
70

1574
1740

474
1740

S74
1740

174
1740

1074
1740
206
352
1146
1160

70
312
1749
206
246
1146
1160
70

306
1513

GOTO GBAS (1015S)
C=DATA
RCR 12
RTN

RCR 8
RTN

RCR 6
RTN

RCR 4
RTH

RCR 2
RTN
B=A X
BC EX WPT
C=C-1 KX
DADD=C
C=DATA
C=B WPT
RTN
B=R X
BC EX KX
C=C-1 KX
DADD=C
C=DATA
c=g X
GOTO GBReA (1035)

228

RETRIEVE REGISTER #
SAVE LINK (4 DIG), GET ADDRESS IN C

GET THE THIRD BYTE

RETRIEVE THE REGISTER #
SAVE 2 DIGITS OF LIME, GET ADD IN C

GET 2ND AND 3RD BYTES

PUT ALL 3 BYTES IN PLRCE
ONE LINK OF THE LABEL CHAIN

THE FIRST BYTE OF A LINK IN A[0-31 IN
LINK AT THAT ADDRESS IN CC0-2], RETURNS
MEXT LINK IN A AND THE MEXT LINK IN € IN
INPUT. IN ADDITION, THE BYTE FOLLOWING THE
IN CL12-131,
PT=3

GTLINK - GET A LINK. GIVEN THE ADDRESS OF A LINK IN AL0-3]
*— RETURNS THE LINK IN THE SAME FORM AS UPLINK.
LJ

* GTLNKA - SAME AS GTLINK,
i

682
682
684
685
686
687
688
689
690
691
692
692
694
695
696

1065
1066
10067
1070
1071
1072
1073

UPLINK

UL INK?

ULINK2

102
752
v52
?52

C=0
C=C+C
C=C+C
C=C+C

C=C+1
C=C+C
C=C+C

GOC
C SR

GOTO
C SR
C=C+1
C=A+C
GONC

C=C+1

PT
WPT
WPT
WPT
PT
PT
x
ULINKI ¢1077)
X
ULINK2 ¢1101)
x
XS
WPT
ULINK3 <1105)
x

BUT "EXPECT ADDRESS IN C(0-31]

CREATE THE NEW ADDRESS
EXPAND THE LINK

ADD 2 TO BYTE NUMBER WHEN DOUBLED
PREPARE FOR BASE 14 ADD

FORM NEW ADDRESS



%
#

#
%

&
#

%
#
5

697 LEGAL
698 1144 33 GOTO GTLNKA (1107) ADDRESS READY
699 1105 ULINK3 1142 C=C-1 PT
700 1106 1142 C=C-1 PT THE ADDRESS IS READY
701 1107 GTLHKA 412 A=C WPT SAVE THE ADDRESS
702 1110 1160 DADD=C SELECT THE CCPRECT REGISTER
702 11114 174 RCR 4 PREFARE FOR 7 WAY TaBLE
704 1112 460 LDI

TABLE JUMP
706 1113 1049 CON @et1040 UPLINK TABLE ADDRESS
702 1114 374 RCR 10
708 1115 740 GOTOC GO GET LINK

GTLINK HERE
710 1116 GTLINK 252 AC EX WPT PUT ADDRESS IN PLACE
tt 1117 1703 GOTO GTLHKA (1107) GO GET LINK

¥BST - EXECHNTE BACKSTEP
MAINLINE CODE TO EXECUTE BACKSTEP FUNCTION
ASSUMES STATUS SET 0 UP, PRGH MODE BIT USED
USES 3 SUB LEVELS.

718 1120 XBST S74 RCR 6 CATALOG SET
719 1121 1730 CST EX
720 1122 1414 ?2S1=1
721 1123 1 GOLC BSTERT
721 1124 3
722 1125 1 GOSUB SSTEST
722 1126 0
723 1127 i GOSUB BSTEP BACK UP ONE LINE
723 1130 0
724 1131 XBST! 1 GOSUB DFRSTS DISPLAY STEP NUMBER UNTIL KEY UP
724 1132 0
725 1133 14 ?83={ PROG MODE?
726 1134 1 GoLC DREY2S YES, DON'T PUT UP NEW DISFLAY
726 1135 3
727 1136 1 GOLONG NFRKB!1 DONE!
727 1137 2

XSST - EXECUTE SINGLE STEP
ASSUMES STATUS SET 0 UP. PRGM MODE BIT USED.

732 1140 XKSST S74 RCR 6 CATALOG MODE
733 1141 1230 CST EX
734 1142 1414 ?7Si={
735 1143 1 GoLC SSTCAT
73S 1144 3
736 1145 1 GOSUB SSTBST
736 1146 0
737 1147 i! GOSUB GETPC
737 1150 0
738 1151 1770 C=REGN 1S ALSO GET THE LINE NUMBER
739 1152 14 ?283=1 PRGM MODE?
740 1153 203 GONC XSSTR (1173) NO, RUN MODE
741 1154 1246 ? C¥#0 X IF THE LINE HUMBER #0
742 1155 i GSUBC NXLSST 60 TO THE NEXT LINE
742 1156 1
742 1157 i! GOSUB GETLIN FIX THE LINE NUMBER
742 1160 0
744 1161 S14 ?S6=1 TOP OF PROG?
745 1162 23 GONC w+2 (1164) NO, DO A SIMPLE INCREMENT



74¢ 1163 106
747 1164 1046
748 115 23
749 116% 11486
750 1157 1750
7S1 1170 1
7St1 1171 0
752 1172 1373

* RUN MODE SIHGLE STeP
754 1173 XESTR 13246
755 1174 37
756 1175 1046
7ST 117¢ 1250
758 1177 RSETRI 1
7S8 1200 0
739 1201 11t4
760 1202 1
760 1203 0
761 1204 1
761 1205 0
v€E2 120% 1046
763 1207 1250
7€4 1210 1
764 12114 0
76S 1212 1
76S 1213 2

*

+ CLRPGM - CLEAR PROGRAM Fo Se
* THIS ROUTINE CLEARS THE PROGRAM WHOSE MAME IS FOUHD IH REG 2. & ; °F

THEM CLEAR THE fRGGRAM WHEFE THE PC IS 7* IF REG 9
CURRENTLY POINTINGWe o-—

* IJSES A,
3

* SEE DRC’S
*

77S
7h
eT
ve
7v9
780
781
781
82
782
783
782
784
784
7?85
786
787
’88
789
790
790
791
792
793
794

1214
1215
1216
1247
1220
128
1222
1223
1224
1225
1256
1227
1230
1231
1232
1233
1234
123%
1236
1237
1240
1241
1242
1243
1244

NULL,

LAB NOTEBOOK

CLRPGHM

CLRF2

CLEP1

1170
S30
1356
207
314
43

GosuB

?289=1
GSUBHNC

Gosus

C=C+1
REGN=C
Gosus

GOLOHNS

#1042

C=REGN
M=C
? CHO
Goc
281 0=1
GocC
GOSue

Gosus

Gosue

GosuB

m
o
O
O
w

n
o
o
.

|

o
n
o

GOTO

Gosue

PT=
7 CHD
GOHC
262=1

X
x
*+2 (1167)

15
PUTPC

XBST1 <¢1131)

X
KSSTR1 C1177)
X
1S
DFKEBCK

NULTST

GETLIM

X
15
SETSST

RUNNE

Brto-21,C,M,N,PT,S00-7,91,4 SUB LEVELS.

9

CLRPI (1237)

KCLP®T (1284)

GETPC

FLINK

PATLH2

PUTPCL

1

X

1
CLRPZ (1277)

ASRCH

3

CLPERR {12465

23r

N
S

“W
sYES, SET LINE # TO i

IF HQT WYaLID., LEAVE wniliiiE

FIX UP PC

DONE!

LINE 0?
HO, D0 NOTHIHG
YES, MOVE TO LINE 1

DISPLAY LINE HUMBER

KEYED RESET YET?
ND

INCREMENT THE LIHE HUMEEE

SET S&T BIT PN

GO DO 1 INSTRUCTION Ca
df
xNy 7, 7

2X F.106 FOR FLOWCHART OF CLRPGH  &

RETRIEVE THE HaME

SHVE FOR AHEFTH

LRREL PRESENT?
YES, GO FIdL IT

ROM FLAG?
VES, 00 HOTHIHG
NULL STRING HERE, GET CUP HT

FIND THE EHD OF THE PFROGKRHN

THIS PATCH CLEGRS THE PPIV.G

STORE IH PC & GET LIHE #

DELETE THE PROGRAM EHD
SET # LINES TD DELETE = F¥F

SEY UP FCR PACH
C0 DELETE THE TFROSFAan
GO 00 ALPHA SERPCH

SUCCE=S?
HG, EPROF EVIT
LABEL FOUMD TH ROMP

i

et]



793
79¢
79¢

*

1245
1246
1247

CLPERR
1573 GONC CLRP2

1 GOLONG 'ERRNE
2

* DELNNN - DELETE NNN INSTRUCTIONS
* THIS ROUTINE DELETES NNN LIHES OF PROGRAM STARTING WITH
»- THE ONZ POINTED TO BY THE PC.

+
*

#

*-

*”

I

#

XDELET - EXECUTE DELETE LINE
DELETES t LINE FROM FROGRAM MEMORY STARTING WITH

THE NNN ARGUMENT IS FOUND IN ALK].
DELNNN WILL NOT DELETE A PROGRAM END STATEMENT.
IN ALL OTHER WAYS THIS FUNCTION IS LIKE XDELET FOUND BELOW.

#- THE BYTE POINTED TO BY THE PC +1.
*- TO PROFERLY POINT TO THE PRECEEDING LINE.
*. UPDATES LINKS IF A CHAIN ELEFENT IS DELETED.
* ALSO SETS PACK
*—~ FOLLOWING ERD,

NOTE

L
BE

BN
BE

BE
J
N

820
gat
822
823
824
825
826
827
828
829
830
831
832
833
833
834
834
83s
83¢
836
83?
838
839
840
841
842
842
842
844
843
84¢
847
048
848

€6 SET TO 1 WHEN AN END IS DELETED

(1224)

231
NO, FOUND IN mai.
ERROR EXIT

THE PC IS SET

AND DECOMPILE BITS OF THE

» WILL HOT DELETE THE FINAL END!

XDELET.

1250
1251
1252
1253
1254
1255
1256
1257
1260
1261
1262
1263
1264
1265
1266
1267
1270
1221
1272

DELNNHN

XDELET

XDELA

XCLPX1

CLRP3
XDELMI

XDELM2

256
1146
617
204
14

563
33

210
116
160

1514
S07
314

1

IJEES A,B, C, M, N,.S[0-91,PT

AC EX
C=C-1
GocC
§S=
?283=1
GONC
GOTO
SS5=
C=0
N=C
?7512=1
GocC
?510=1
GoLc

cosus

C=REGN
Gosus

REGN=C
S9=
C=N
Sé=
N=C
Gosus

?S6=1
GoC
C=N
C=C-1
GONC
Gosus

X
XDELEX
0

XDELEX
XDELA
1

XDELEX

INSSUB

GETPC

15
PATCHS

1S
0

DELLIN

XDELM2

x
XDELM1
FLINKP

(1333)

(1333)
(1261)

(1333)

(1310)

(1300)

SEE DRC’S LAB HOTEBOOK #10422X P.107 FOR FLOWCHART OF DELNNN AND

STORE # TO DELETE -1 IN HN

ZERO TO DELETE, DO NOTHING,
DON'T DELETE AN END.
PRGM MODE?
NO, DON'T DO IT.
GO CELETE.
DELETE ENDS.
DELETE 1 LINE
STORE # OF LINES TO DELETE -f
PRIVATE?
YES - DO NOTHING
ROM FLAG?
YES, DO NOTHING. DISPLAY ELRONMI].

GET STARTING ADDRESS OF DELETE

DECREMENT LINE NUMBER IF HOH ZERD

CLEAR PACK FLAG

CLEAR END FLAG
STORE # OF LINES LEFT TO DELETE -1
DELETE 1 LINE

TRAVERSED AN END?
YES. QUIT.
CLX)-1 = # LEFT TO DELETE
DONE?
NO, GO AROUND AGAIN
FIND THE CURRENT END



*

ok

862

86é
867
868
869
870
871
871
872
872
873
873
874
87S

1312 174
1313 252
1304 374
1315 1
1316 0
1317 174
1320 412
1321 11t4
1322 1
1323 3
1324 1
1325 0
1326 1246
1327 43
1230 630
1321 !
1332 0
1333 XDELEX 1
1334 2

« SSTBST - LOGIC COMMON

1335 SSTBST 15065
1336 674

PRtSRT
1337 1
1340 0
1341 {
1342 0
1343 1
1244 0
1345 1514
1246 1657
1347 1740

*
E
E
E

R
E
R
R
E
E
E
R
E
E
R
E
S

876
877

ERROR - ERROR EXIT
CALLING SEQUENCE:

GOSUB ERROR
XDEF <MSGXXX>

ERROR ROUTINE PERFORMS

RCR
AC EX
RCR
GOsSuB

RCR
Aa=C
?289=1
GOoLC

Gostue

? C#0
GONC
C=M
Gosus

GOLGNG

TO SST

ENTRY
CON
CON
ENTRY

Gosus

Gosue

Gosue

?812=1
GocC
RTN

1. IF ERROR FLAG ALREADY SET,
2. UNCONDITIONAL RESET DATAENTRY FLAG,
3. DISPLAY ERROR MESSAGE
4. IF PROGRAM RUNNING, STOP-RUNNING AND DO A BRCK STEP
S. ALWAYS RETURN TO NFRKB,

4
WPT
10

FIXKEND

4

WPT

GT70.5

GETLIN

X

23
IN €SAVE PREVIOUS LINK ADDRESS

PUT DECOMPILE BITS IN EHD

PUT AL0-3] BACK

GO PACK?
YES.

BACK STEP IF NEW LINE HUM. # 0.

BACK STEP?
XDELEX (1333) NO, LINE 0.

BSTEPA

NFRKB

AND BST

SSTBST
@tS0S
@h74d
PR{SRT

RSTSEQ

ANNOUT

L INNUM

RETRIEVE THE CURRENT ADDRESS
BACK STEP.

ALL DONE!

GOSUB PRT1S

FOR THE PRINTER

CLEAR é& FLAGS

UPDATE ANNUNCIATORS

RECONSTRUCT PRIVACY FLAG

PRIVACY?
XDELEX (1333) YES. GOLONG HNFRKB

RESET "IT, RTH TO NFRKB
AND OTHERS

WON'T RETURN TO CALLING PROGRAM

ERR110 - ERROR EXIT SIMPLY DECIDE TO DO A BACK STEP OR NOT BEFQRE
RETJURNNING TO NFR. REQUIRED STATUS SET 0 LOADING.

893
894
894
893
89¢
897¢
898
899

1350 ERRSUB t
1351 0

1352 410
1353 1140
1354 1274
1355 1530

ENTRY
Gosus

€g=
SETHEX
RCR
ST=C

ERRSUB
RSTHSO

1

7

ENABILE CHIP 0 AND

CLEAR DATAENTRY FLAG
TELL MEG TO SET MSGFLAG

~ w
a
n
d

-6



900 1356 foid4 ?82={ ERROR FLAG 7?
901 1357 1€40 RTN NC NO
902 1360 1004 S2= 0 RESET ERROR FLAG
903 1261 1£30 C=ST
904 1362 1274 RCR ’
90S 1363 1650 REGN=C 14
906 1264 ERRTN 1473 GOTO XDELEX (1333)

x

908 1365 ERROR 1 GOSUB ERRSUB
908 1266 |
909 1367 660 C=STK
910 1370 1460 CXISA
91t 1371 1 GOSUB MSGE
9tt 1372 0
912 1373 ERR110 1314 ?S13=at RUNNING ?
913 1374 37 GoC ERRT120 (1377) YES
914 1375S 114 7S54={ SST ?
91S 1376 33 GONC ERR130 (1401) NO
916 1377 ERR120 1 GOSUB BSTEP
916 1400 0
917 ERR130
918 1401 f GOSUB STOPS CLEAR PAUSEFLAG & RUNNING
918 1402 0
919 1403 i GOSUB LIHNUM GURRANTEE VALID LINE RUMBER
919 1404 o
920 FOR PARSE IN PRGM MODE
921 1405 1573 GOTO ERRTN (1364)

*
an

* DELLIN - DELETE LINE FROM PROGRAM MEMORY
* THIS ROUTINE DELETES A LIHE OF CODE STARTING WITH THE
*- NEXT BYTE AFTER THE ONE SPECIFIED BY AL0-3] IN MM FORMAT,
« WILL NOT DELETE THE FINAL ERD.
* RETURNS Sé=1 IF EHD DELETED.
* IF A CHAIN ELEMENT IS OELETED, THE PREVIOUS LINK IS UPDATED
*~= TO INCLUDE THE DELETED LINK.
= USES AL0-31,B,C,M,3 SUBROUTINE .LEVELS

* NOTE II! THIS ROUTINE CANNOT ‘BE CALLED FROM A SUBROUTINE

935 1406 DELLIN 252 AC EX WPT SAVE STARTING ADDRESS
93¢ 1407 412 A=C WPT
937 1410 S30 M=C
938 1411 110 S4= 1
939 1412 1210 S7= 1
940 1413 1 GOSUB NXLDEL FIND THE ENDING ADDRESS
940 1414 0
941 1415 630 C=M RETRIEVE THE STARTING ADDRESS
942 1416 252 AC EX WPT AND SAVE THE ENDING ADDRESS
942 1417 S30 M=C
944 1420 63 GOTO DELLN! (1426> ZERO OUT APPROPRIATE BYTES
945 1421 DELLN2 116 C=0 ZERO | BYTE
94€ 1422 1 GOSUB INCHDA MOVE THERE
946 1423 0
947 1424 1 GOSUB PTBYTA PUT ZEROS IN
947 1425 0
948 1426 DELLNI £30 C=M RETRIEVE THE ENDING ADDRESS
949 1427 1552 ? AH#C WPT DONE?
950 1430 1217 GoOC DELLN2 ¢1421) NO, DELETE SOME MORE
951 1431 1740 RTN ALL DONE



| 982 234
» PTLINK = PUT LINK
* PUTS CCd-31 [HTO PROGRAM MEMORY AT THE ADDRESS POINTED TO
*=- AL{0-31 IN MM FORMAT.
* PT=2 EXPECTED AND RETURNED
* IJSES BLN-3]
* THIS ROWTINE MIXED IN WITH PTBYTA
x

961 14322 PTLIMNK 252 AC EX WPT SAVE BYTES TO STORE
962 1433 PTLHKA 212 B=A WPT IN B
962 1434 1160 DADD=C WAKE UP THE RIGHT REGISTER
964 1435S 412 A=C WPT RESTORE A
96S 1436 174 RCR 4 PREPARE FOR BRANCH TABLE (7)
966 1437 460 LDI

* TABLE JUMP
968 1440 1203 CON @1203 PUT LINK TABLE ADDRESS
369 144t PTLNKB 374 RCR 10 PUT ADDRESS IN-POSITICN
970 1442 740 GOTOC ? WAY BRANCH

*

* PTBYTA - PUT BYTE
* PUT THE BYTE IN CLO-1] INTO"RAM AT THE ADDRESS
*- POINTED TO BY AL0-31 IN MM-FORMAT.
* PT=3 OUT.
= JSES BIL[N-11
»

978 1443 PTBYTA 256 AC EX SAVE BYTE TO STORE IN B
979 1444 1434 PT= 1 SET UP FOR 1 BYTE STORE
980 1449S 212 B=A WPT SAVE BYTE
981 1446 1160 DADD=C WAKE UP THE RIGHT REG.
982 1447 4t6 A=C RESTORE A
982 1450 PT3YTP 174 RCR 4 PREPARE FOR TABLE JUMP
984 1451 460 LDI

* TABLE JUMP
986 14S2 1200 CON @1200 PUT BYTE TABLE ADDRESS
987 1453 1663 GOTO PTLNKB (1441)

*

= PUTPC - PUT AWAY THE PROGRAMCOUHTER
*« PLACES AL0-31 IN MM FORMAT INTO THEPC AFTER CONVERTING
= TO PC FORMAT BY SHIFTING AC31 RIGHT 1 BIT IF Si108=0
* PT=3 ASSUMED AND RETURNED
¥*

* PUTPCF - SAME AS PUTPC, BUT SETS LINE# TO FFF
Wn

* PUTPCX - SAME AS PUTPCF EXCEPT IF RUNNING LINE# NOT SET TO FFF
ke

* PUTPCD - SAME AS PUTPC EXCEPT CALLS DECARD BEFORE GOING TO PUTPC
* CONSEQUENTLY USES 1 SUBROUTINE LEVEL
J

1001 ENTRY PUTPCD
1002 1454 PUTPCD 1 GOSuUB DECAD
1002 1455S 0
1002 1456 113 GOTO PUTPC (1467)

wn

1005 1457 PUTPCX 1314 ?2S13=1 RUNNING?
1006 1460 77 GOC PUTPC (1467) YES, DON’T SET LINE#®# TO FFF
1007 1461 PUTPCF 1tté6 C=0 SET LINE# TO FFF

1008 1462 1160 DADD=C
1009 1463 17270 C=REGH 1S
1010 1464 106 €=0 xX



&
15
X

12
WPT
WPT

PUTPC3 (1507)
PT
PUTPC1 C1501)
PT
PT
PUTRC2 <1504)
PT
PT
PUTPC3 ¢ 1507)
PT
fe

PAKSPC

INCADPA

FLINKA -

WPT
WPT
DECAPA

WPT

GTLINK

S
SKPD? (1544)
1

SKPD4 (1542)
S
S
S
S
SKPD1 (1575)

INCAD2

NXBYTA

1
WPT
SKPD6 (1585)
X
x

104 1465 {146 C=C-|
1012 1466 1750 REGM=C
1013 1467 PUTPC 106 C=0
1014 1470 1160 DADD=C
1015 1471 PUTPCA 1470 C=RPEGH
1016 1472 252 AC EX
1017 1473 412 A=C
1018 1474 314 ?2S10=1
1019 1475 127 GOC
1020 1476 742 C=C+C
1021 1477 23 GONC
1022 1500 1042 C=C+1{
1023 1501 PUTPCt 742 C=C+C
1024 1502 23 GONC
1025 1503 1042 C=C+{
1026 1504 PUTPC2 742 C=C+C
1027 1505 23 GOHNC
1028 1506 1042 CnC+i
1029 1507 PUTPC3 1450 REGHN=C
1030 1510 1740 RTH

* SPECIAL DELETE AND PACK LOGIC HERE
1032 1511 SKPDEL 114 ?S4={
1032 1512 i GOLNC
1032 15t3 2
1034 15t4 SKPDL 1 GosUe
1034 1515S 0
1035 1Si6 1 GOSUB
1035 1S5t7 0
103€¢ 1520 252 AC EX
1037 1521 412 As=C
1038 1522 t GOSUB
1038 1523 0
1039 1524 252 AC EX
1040 152S 530 M=C
1041 1526 1 GOSuB
1041 1527 0
1042 1530 1076 C=C+1
1042 1531 137 GoOC
1044 1532 $10 Sé=
1045 1533 214 ?285=1
1046 1534 63 GONC
1047 153S 1176 C=C-1{
1048 1536 776 C=C+C
1049 1537 ?76 C=C+C
1050 1540 776 C=C+C
1051 1541 243 GOHC
1052 1542 SKPD4 660 C=STK
1053 1543 1740 RTN
1054 1544 SKPD?7 £30 C=N
1055S 154S 356 BC EX
1056 1546 1 GosusB
1056 1547 0
105? 1S50 1 GOSuB
1057 1551 0
1058 1S52 1434 PT=
1059 1533 1152 C=C-1
1060 1534 117 GoC
1061 1555 406 A=C
1062 1556 1746 A SL
1062 15S? 116 C=0

GET PC

NEW PC IM PLACE
ROM ADDRESS?
YES,NQ SHIFT
SHIFT 1 BIT RIGHT

PUT PC BACK

DELETE LOGIC?
PACK LOGIC GOES MERE

MOVE INSIDE LINK

FIND VARIOUS LINKS

RESTORE ADORESS BEFORE LIRK

SAVE CURRENT &HD PREVIOUS LIHK aDDRc =
GET THE CURRENT LIHK

ERD?
NO, ALPHA LABEL,
END, REMEMBER IT.
TRAVERSE THE END? (DELET?»
NO, (DEL NNN)
FINAL END?

NO, TRAVERSE THE EHD
THIS IS A SPECIAL CASE EX™ out
OF DELLIN!!I! WATCH oUT!!!
SAVE H IN B

CHECK BYTE AFTER TEXT CHAR.

GET KEYCODE

SUBTRACT {
DO NOTHING IF 0 KEYCODE
POSITION FOR BITMAP SUES.



1064 15650 1160 DADD=C
1065 1561 i GOsue TBITNP CLEAR BIT 23¢€
1065 1562 0
1066 1563 1 GOSUE SRENAP
1066 1564 0
1067 1585 SKFD& 316 C=C RESTORE B TO NM
1068 1566 S530 h=C
1069 1567 34 PT= 3
1070 1570 412 A=C WPT
1071 15°71 1 GOSUB INCADA GET ADCDRESS CF LINK IN a4ld-31
1071 1572 0
1072 1573 t GOSUB GTLINK GET THE LIHK
10702 1574 0
1073 1575 SKPD! 374 RER 10 SAVE THE CURRENT LINK
1074 1576 356 BC EX FIH PREVIOUS LINX
107S 1877 630 C=M GET ADPRRESS OF PREVIOUS LIHK
107s 1600 174 RCR 4 POSITION FOR GTLINK
107? 1601 t GOSUB GTLHNKA GET IT
1072 1602 0
1078 1603 356 BC EX PLACE THE FIRST LINK IHN alC-Z1
1079 1604 174 RCR 4
1080 1605 356 BC EX
108t 160% 152 AB EX WPT
1082 1607 1506 ? A#0 KX END OF CHAIN SPECIAL CASE
1082 1610 27 GOC *+2 (1612) NOT HERE
1084 1611 106 C=0 X PUT END OF CHAIN 1 LINK DORN
1085 1612 1066 C=C+1{ KS BASE 14 ADD
1086 1613 10866 C=C+1 KS
1087 1614 1006 C=A+C KX CREATE HEW LOMGER LIHK
1088 1615S 47 GoOC EKPD2 (1€21)
1082 1616 1166 C=C-1 KS
1090 1617 1166 C=C-1 XS
1091 1€20 23 GONC SKPD3 (1622)
1092 1621 SKPD2 1046 C=C+1 X NEW LINK READY
1093 1622 SKPD3 152 AB EX WPT PUT THE NEW LIHK BACK
1094 1€23 i GOSUB PTLINK
1094 1¢€24 c
1095 1625 630 C=NM
109¢ 1€26 412 A=C WPT GET ADDRESS OF BYTE REFORE LIRKK
1097 1627 1204 S7= 0 TRAVERSE THE LINK THIS TIRE
1098 1630 1 GOLONG .NXLDEL AROUND WE GO AGAIN,
1098 1€31 2
1099

Ld

* GENLNK - GENERATE LINK
* GIVEN 2 ADDRESSES IN ALO0-3JC(LARGER)Y AND £L0-31CSHALLER),
*—- CREATES THE HECESSARY LIHK TO .GO UP THE CHAIN FROM C TO A.
#- THIS LINK IS STORED IN THE C ADDRESS IN MEMORY.
* ASSUMES AWD RETURHNES PT=3,
* USES ALIN-31,B[0-31,M, AND 1 SUB LEVEL. £ SAVED.
* FOR THE SPECIAL CASE OF A=0[0-3], 0 IS STORED AS THE LINK,
Wn

1109 1632 GENLHK 530 M=C

1110 1€33 1512 ? A#0 WPT TOP OF CHAIN?

1111 1634 27 GOC *+2 (16362 MNO

1112 1635 112 C=0 WPT YES, CREATE AW ZERO LIMK,
1113 1636 1112 C=A-C WPT CREATE LINK
‘114 1637 43 GONC GEHLK1 (1€43)>
1115 1640 1146 C=C-1 X FIX UP ADDRESS
1116 1641 1142 C=C-1 PT



1117 1642 1142 C=C-{ PT IN THE BORROW CASE

1118 1€43 GEHLK1 746 C=C+C X MAKE COMPACT LINK

1119 1644 746 C=C+C X
1120 1645 746 C=C+C X
1121 1€46 74€ C=C+C RX
1122 1647 23 GONC *+2 (1651)
1123 1650 1042 C=C+{ PT
1124 1651 1712 C $R WPT
1125 16352 1420 LC 12 CRERTE LINK CH¥R.

1126 1653 34 PT= 3 PUT F2INTER BACK
1127 1654 412 A=C WPT STORE LINK
1128 1655 £30 C=M
1129 1656 f GOSUB PTLHK?
1129 1657 0
1130 1660 £30 C=M FIX UF
1131 1561 1740 RTN DONE

¥

« IHSSUR - INSERT SUBROUTINE
* THIS SUBROUTINE SETS UP THE CALCULATOR FOR AN INCERT,
*# IF THE LIHE HUMBER # 0 OR THE CURRENT LIME # END, THEN
*= THE PC IN ADVANCED PAST THE CUREMNT LINE, S89 IS SET TO 1,
*-= AND THE LIHE # IS INCREMENTED BY 1.
» CC13-10] IS SAVED IN AC132-101].
* USES AL0-31,BL0-31,C,S[0-7,91].

N
D

C ~
1

*
tt41 1652 INSESUB 1 GOsSuB PATECH3 THIS PATCH CHECKS FRIVRACY FOR [NTw
ftd1 1603 0
1142 16h4 1514 ?812=1 IS THIS fn PRIVATE PRONGRA&M?
1143 1665 1 GOLC ERRPR YES, SaY PRIVATE.
1142 1666 3
1t44 1667 INSUBA 256 AC EX SAVE C IN A
1145 1670 tf GOSuB GETPC
1t45 1671 1
1146 1672 1104 S9= 0 DISABLE BACKSTEP IHN INBYT ¢RADK
1147 1673 1720 C=REGN 1S CET LIHE NUMEER
148 1674 1246 ? €#0 KX NON ZERO LINE NUMEER?
1142 1675S 63 GONC INSUBY C1703) NO, DON'T SKPLIH, BUT INC LIEHUMN.
1150 1676 t GOSuUR SKPLIN SKIP A LINE
1150 1677 0
1151 1700 S14 ?256=1 HIT AN ERD?
1152 1701 67 GOC INSUB2 (1707) YES, DON'T INCREMENT LINHULL.
1153 1702 1110 S9= 1 ENABLE BACKSTEP CH ERRER.
1154 1703 INSUBH { GOSUB GETLIN INCREMENT LINE HUMBER
1154 1704 0
1155 1705S 1046 C=C+1 X
1156 1706 1750 REGN=C 15 STORE "WAY AGAIN
1157 1707 INSuB2 1 GOLOMG PUTPC PUT ADDRESS AWAY AMD RETUSHN
1157 1710 2
115¢e
1159
1160
1161
1162
1163
1164

Ld

* LOSUBO,GOSUB! ,GOSUBE, GOSURS  - GOSUB LONG WITHIN A 4K ROM TO AN
*~ ADDRESS WITHIN A SPECIFIED 1K RCM,
* THESE ROUTINES ARE THE SAME AS GOSUR EXCEPT INSTEAD OF ASSUMING THAT
*= THE DESTIMHATIUN nODORESS ‘IS WITHIN THE CURRENT 1024 WORD ROM, THE

£



¢

w—- DFSTIHATIOM FOM IS SPECIFIED BY THE CALL. T.E. T <8
*- SUBRGITINE IM ROMS OF A 4 ROM. CHIP, OHE WOULD
> GISUE GOSuUE!l

- XDOUF {HAME >
i

w WARNING!!! IF YOU SPECIFY THE WRCMG RCM, THE CALL WILL GO TO THE

w= ADLFESS YOU SFECIFY RATHER "THAN THE CGRRECT ONz., THIS IS A PAINFUL
+= ERELOR TO FIND SIHCE IT RESULTS IN JUMPS TG THE MIDDLE OF HUOWHERE.
*

* PYSES C PLUS 1 ADDITIGOHAL SUERGUTIHE LEVEL TEMPORARILY.
*
+ GOLO,GOL1,G0L2,G0L3 - GOLONG TO ANYWHERE IN A 4K RON.
4 SAME AS SOLONG EXCEPT DESTINATION {K ROM SPECIFIED AS IN GOSUBLOG-31
* SES ( PLUS t SUZROUTINE LEVEL TEUPORARILY.
*®

* INTERHAL SUBRQUTIHE FOR GOSUOB(0-3] AND GOLLO0-3]
~~

1187 ENTRY GOLO
1188 ENTRY GOSUGEO
1189 ENTRY GOL!
1190 ENTRY COsuB1
1191 ENTRY GoOL2
1192 EHTRY GOsSuB2
1192 ENTRY GOLS3
1194 ENTRY (GOSUBS3
1195 1711 GSUBSt 1460 CKISA GET 10 LER OF ADDRESS PLUS On
119¢ 1712 1232 C SR M PREPARE TO CONCATIHATE 12 BITS TO
1187 1713 1¢32 C SR M TOP 4 BITS OF GOSUB RDDRES®T
1198 1714 1232 €C SR M
1199 1715 ?S6 C=C+C ALIGN SO THAT A NMaNTIScA INCPEMENT
1200 1716 756 C=C+C WILL CHANGE BIT 10 OF THe Flhwi wOOURE
1201 17217 1740 RTN
1202 1720 GOL® €60 C=STK GET CALLING ADDRESS
1202 (721 53 GOTO GSBBAR (1726) GO TO IT CIN EOM 0)
1204 1722 GOSUBO £A0 C=STK GET CALLING ADDRESS
1205 1723 1072 C=C+1 M INCREMENT PAST ARGUMENT
1206 1724 S60 STK=C PUT BACK FOR SUBROUTINE RETURN
1207 1725 1172 C=C-1 # PECREMENT TO GET ARGUMENT
1208 LEGAL
1203 1726 GSBIA 1! GOSUB GSUBS! PREPARE ADDRESS
1209 17227 0
1210 1730 363 GOTO GEBQO (17€E6) FINISH UP
121+ 1731 GOL1 £50 C=STK
1212 1732 53 GOTO GSBtR (1737)
1213 1733 GOSUBt AAO C=STK
1214 1734 1072 C=C+1 M
1215 1735S 560 STK=C
1216 1736 1172 C=C-1 M
1217 LEGAL
1218 1737 GSB1A ft GOSUB GSUBSt
1218 1740 0
1219 1741 243 GOTO GSBAt (1765)
1220 1742 GoOL2 650 C=STK
1221 1743 S53 GOTO Geez2a (1750)
1222 1744 GOSUR2 460 C=STK
1223 1745 1072 C=C+1 NM
1224 1746 S60 STK=C
1225 1747 1172 C=C-1 MH
1226 LEGAL
1227 1750 GSB2A ! GOSUB GsuUBSt



{227 1754 0
1228 1752 123 GOTO GEBA2 (1764)
1229 1753 GOL3 660 C=sSTK
1230 1754 53 GOTO GSB3A (1761)
{231 1755 GOSUBZ 640 C=STK
1232 1758 1072 C=C+1 M
1232 1757 S60 STK=C
1234 1760 1172 C=C-1 M
1235 LEGAL
1236 1761 GSB2A 1 GOSUB GSUBSH
123¢ 1782 0
1237 1763 GSEQZ 1072 C=C+1 M SELECT ROM 3 OF CHIP
1238 1754 GSBR2 1072 C=C+! MN SELECT ROM 2 OF CHIP
1239 1765 GsSBA1 1072 C=C+1 NM SELECT ROM 1 OF CHIP
1240 1766 GSBAN 1574 RCR 12 MOVE ADDRESS ALMOST INTO PLACE
1241 1767 ¢56 C=C+C ALIGN DESTINATION ADDRESS ON
1242 1770 ?56 C=C+C DIGIT BOUNDARIES.
1242 1771 740 GOTOC GOI

"

w SBO0Y,GEB256,LSE512,CER7€8- = FAST ABSOLUTE 4QsUB
= THESE FOUR ENTRY POINTS TO THE SAME ROUTINE FROVIDE A MEARNS
*- FOR FAST 2 WGRD GOSUBS IN FORT ADDRESSED MICRUGCODED PLUG-IN
w= ROMS, THE SUBROUTINE CALLED MUST HAVE ITS FIRST WORD LOCATED
w- ON A LOCAL 256C(DEC) BOUNDARY AND THE GOSUBS REFERENCING ThE
= SUBROUTINE MUST EE LOCATED WITHIN THAT 2%5 WORD ELUGCK.
* I.E. A SUBROUTINE OULD BE LOCATED STARTING ART LOCATION S12
*= (1000 OCT) IN SOME ROM AMD.EE CALLED WITH A SINGLE 2 WORD
= GOSUB [ GOSUB GSeR256 J AMYWHERE- BETWEEN LOCATIONS S12 ARD re?.
*

* BEWARE!!! ~- THIS ROUTINE IS DUMB. IF YOU CALL GER256 FROM LOCATION
*= 200 IT WILL HOT GO TO 258 RUT TO S12 AS THE LABELS ARE FOR
*=- PROGRAMMING CONVENIENCE ONLY. BE CAREFUL WHEN YOU USE THESE ROUTINES.
We

* PJSES ONLY C[2-6] PLUS | SUBROUTINE LEVEL TERPORRRILY.
*

1261 ENTRY GSB3OO
1262 ENTRY GSB2S6
1263 ENTRY GSBS12
1264 ENTRY GeEBT768
1265 GSBOO0O
1266 GSB2S6
1267 GSBS12
1268 1772 GSB768 6K6K0 C=STK GET THE ADDRESS
1269 1773 S60 STK=C RESTORE THE RETURN ADDRESS
1270 1°27 1074 RCR 2 ZERO THE LAST 8 BITS
1271 1727S 106 C=0 X
1272 1776 1574 RCR 12 RESTORE ADDRESS TO GOTOC £POT
1273 17277 740 GOTOC GO DO IT
1274
1275
1276
1277
1278 UNLIST
1281 END

ERRORS 0



SYHBOL

CLPERR
CLFPI

Cl.EP2

CLRP3
CLRFGM

CLRREG

CFY100

cCPY11Q

CPY120
CPY130

CPYt140

CPY145
CPY13510
CFY160

CPY170

CPYNE
DELLIH

CELLHY

CELLH2

CELHNMH

ERR110

ERR120

ERRI3C

ERROR

ERRFR
ERRRAMN

ERRESUR

ERRTHN
GCBAtl
GBAZ
GEAR3
GBAd

GBRS

GBA6

GRREA

GENLK1

GSENLNK

COLO

GOoLt

S0L2
GoL3

GosuBO
GosuBt
GOSUR2

GosuB=?
GSROO0O
GSBOA

GSBLA
GSB256
GEB2A

GSB3A

GSB512
CSB7S68

GSBAo
GSBQ1
GSBR2

TABLE

1246
1237
1224
1277
1214
525
S56
SES
S71
S?
607
65t
652
662
703
S54
1406
1426
1421
12510
1373
1377
1401
13695
604
S62
1351
1364
1045
1043
1041
1037?
1015S
1034
1035
1643
1632
1720
1731
1742
1753
vez
1733
1744
1755
1772
1725
17237
1772
1750
1761
1772
1772
1766
1765
1764

1242
1217
1245
1234

S561
S58
S70
603
v02
661
6546
674
S57

1420
1430

1274
1376

1405
1023
1025
1027
103f
1033

1064
163°¢

1721
1732

1743
1754

1730
1741
1752



GSBO3
GSUBS1
GTFEN!
GTFEHND
GTLIHK
GTLHKA
[HSEUE
INSUBH
IHSUB2
INSUBA
MOVR1O
MOVREG
NFRKBX
PACK
PACKE
PACKHN
PRK100
PAK102
PAK105
PAK 0S
PAK 1D
PRK11S
PRKI1?
PAK118
PAK120
PAK130
PAK200
PAK211
PAK220
PRK230
PAK240
PAK250
PRK261
PRK285
PAK270
PARK279S
PrK280
PAKEND
PAKSPC
PATCH!
PATCH2
PATCHS
PATCHS
PKASH1
PKASN2
PKASN3
PKEND 1
PKENDZ
PKENDZ
PKENC4
PKENDS
PKEND6
PKIOt1 0
PKIO20
PKIOAS
PKM10
PKSPC1
PKSPCS
PR1SRT
PTBYTA

{763
17tt
353
350
1116
1107
1662
1703
170?
1667
S542
5324
722

24
31
34
St
60
2
117
120

124
125
127
142
154
170
12
123
206
213
231
240
254
362
34
741
756
763
446
451
453
271
301
3t7
2707
324
337
461
473
424
434
373
406

133°?
1442

1117 1104

1675
170t

833

141
137
15t
15S
153
171
253
235
225
20S

105
114

147

145

201

203

450

143

177

241



PIBYTP
PTLINK
FTLRKA
PTLHKE
PUTPC
FUTPCI
PUTPC2
PUTPLS
PUTPCA
PUTPCD
PUTPCF
FUTPCX
PUTREG
SKPDY
SKPD2
SKPD3
SKPD4
EKPFD6
SKPD?
SKPDEL
SKRPOL
CETBST
TREUPL
TEeLGBA
TRGSET
UL THK1
UL INK2
ULTHKS
UFLBO
urLB1
upLB2
upLE3
UPLB4
UPLBS
upPLBS
UPLINK
XBST
KBSTH
XCLPX1
XCOPY
KDELA
®DELET
XDELEX
“DELI
<XDELM2
XPACK
nSSY
®SSTR
KSSTR!

te2e
1542
15865
1544
1511
1514
1338
1000
1029
724

10°77
1121
11035
1056
1047
1045
1043
tod
1037¢
1014
1065
1128
1131
12¢€4
0495
1261
1257
1333
1300
1310

0
1140
1123
1177

1541
1615
i622
1524
1954
1531

1172
122t

1256

1364
1307
1304

1153
11724

1456

1475

1246 1327 1263 1255 1252
0 I n
S



ENTRY TABLE

CLRPGHM

CLRREG

DELLIN
DELHNN
ERR110
ERR120
ERROR
ERRPR
ERRRAM
ERRSUB
GENLNK
COLO
GoLt
GoL2
goL3
GOSUBO
GOSUBT
GosuB2
GOSUBZ
358000
GCSRr256
GSES12
CSB768

GSUBST
GTFEN?
GTFEND
GTLINK
GTLNKA
INSSUB
MOVREG

PACKE
PACKN
PAK200

PAKEND
PAKSPC
PATCHI1
PATCH2
PATCHZ
PATCHS
PKIOAS
PR1SRT
PTBYTA
PTBYTP
PTLINK
PTLNKA
PTLHKB
PUTPC
PUTPCA

PUTPCD
PUTPCF
PUTPCX
PUTREG
SKPDEL
€STBST
TRGSET
UPLTHK

1214
525
140%
1259
1373
1377
1365
604
S562
1350
1632
1720
1731
1742
1733
1722
1733
1744
1785
1772
1772
1772
17v2
1741
352
350
1116
1107
1662
S34

2
0

125
254
362
?34
741
7Sé6
763
424
1337
1442
1450
1432
1433
1441
1467
1471
1454
1461
145?
S36
1511
1335
724

1065S

n
e w
r r
a



XBST 1i20
Xcory 045
XDCLET 1257
HPREK 0
®SS8T 1140



EXTERNAL REFERENCES

ANNOUT
ANNDUT
ASRCH
RSRCH
BSTCAT
BSTCAT
BSTEP
BSTEP
BSTEPA
BESTEPA
CLRRESG
CLRRESG
CPGMHD
CPGHHD
DCPL OY
DCPL OD
DCPLRT
DCPLRT
DECRD
DECARD
DECRDA
DECADA
DECMPL
DECHMPL
DELLIN
DELLIN
DFKBCK
DFKECK
DFRETY
OFRSTS
DRSY25S
DRSY25
ERRHNE
ERRNE
ERROR
ERROR
ERRPR
ERRPR
ERRSUB
ERRSUB
FIXEND
FIXEND
FLINK
FLINK
FLINKA
FLINKA
FLINKP
FLINKP
FSTIN
FSTIN
GENLNK
GENLHNK
GETLIN
GETLIN
GETPC
CETPC

1341
1342
S55t
5S2
1123
1124
1127
1130
1331
1222
45t
452
?54
755
340

122
1240

1377
1400

S01
S502

1246
1247
604
605

1315
1316

377
400
1204
1205
1147
1150

534
S35

1922
1523

760
761

1324
1325
1222
1223

1703
1704
1267
1270

1670
1671



GOUT
GSUBST
GTFEND
GTFEHD
GTLIHK
GTLINK
GTLHKE
GTLKKA
670.5
GTO0.5
1HCAD2
INCAD2
INCADK
INCAD
IHSSUE
INSSUR
LIU
LINRUNM
MEMLFT
MEMNLFT
MOYREG
MOYREG
MSG
MSG
MSGE
MSGE
MSGER
MSGRAM
MSGROM
MSGR
NFRKE
HFRKB
NFRKB 1
NFRKB |
NULTST
NULTST
NXBYTA
NXBYTA
NSLDEL
NYLDEL
NXLSST
NXLSST
NRL TX
NXLTY
PACKE
PACKE
PAK200
PAK200
PAKEND
PAKEND
PAKSPC
PAIZSPC
PATCH?
PATCH2
PATCHZ
PATCHZ
PATCHS
PATCHS
PKIOAS
PKI10AS

free
1727

16
{7

St

1601
1602
1322
1323

’62

22

723
1136

1137

1202
1203

133

134
206

207
1159S

1156

421
422

621

621

236
237

371

372

1512
1513

122¢
1227

1662
1663
1272

1273

-
—
—

-
—

~
J
=
I

S
H
G
l

o
d

G
l

O
y

O
h

G
l

70

163
164

1403
1404

1333
1334

213
214
1413
1414

fzou
1751

tS52¢
1527

415
416
1630
1631

O
y
G
h

r
y

~
od

1573
1574

410
411
1422
1423

1559
1551

1546
1547
1514
1513

24



PTBYTA
PTBYTA
PTBYTM
PTBYTM
PTBYTP
PTBYTP
PTLINK
PTLINK
PTLHKA
PTLNKA
PUTPC
PUTPC
PUTPCL
PUTPCL
PUTPCX
PUTPCY
PUTREG
PUTREG
ROMHOS
ROMH AOS
ROMHED
ROHMHED
RETMSO
RSTHSO
RSTSEQ
RSTSEW
RUNNK
RUNNK
SETSST
SETSST
SKPLIN
SKPLIN
SREMAP
SREMAP
SSTBST
SSTBST
SSTCAT
SSTCAT
STBT30
STBT30
STBT31
STBT31
STOPS
STOPS
TBITHP
TBITHP
UPLINK
UPLINK

End of VASM assembly

161
162

170?
1710

716
7°17

1359
1351

1145
1146

VASM ROM ASSEMBLY

OPTIONS:

* HP41C MAINFRAME MICROCODE ADDRESSES @22000-23777
”

4
S
6

LCS

1424
1425

FILE
ENTRY
ENTRY

s
n

1



C
of
f

[
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S3A
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S3A

¢7187JHO0T
3d0N

¢elcd

NdnN.t3y
340H

¢797L¥0HSL033302

b=1871787

S34

SIN

340N
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3dGH

¢31A81S)
¢31A8181

qyoMmKod13D

a¥0M1H01434g¥133
787[0Iy
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(02
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N
s
N
o

~
~

0|GANS

0P0dNS
0GANS

1df
X

0103NS
ldm

02CdNS

013%

B3IRKK

chinoy

boy

0rMoy

I19R

0ZNLY
NLYY

HOdBS

540198

01INS
SANS

HJ43513

P0303

SiNHER

0HHSYK

H34=04
LOANS

ENERe

H344%3%
ANTS

0=3
209

1+3=3

=1d
U3IXD

1+3=0
1+3=20
209

1+3=0

303

1+3=0

=]d

ONOD
1+3=0

1+3=3
}+0=0
1+0=0

QlL09
303

#9¢
}-0=2

INOJ

083&

209
08#2¢

a09

0#J¢
I=-3=0

§51IW
1+0=0

=1ld

43

X38¥

AdL1N3
A¥1IN3
AY1H3
AJLN3
A¥iN3
AdLN3
AdlH3
AY1IN3
AdLN3
A¥L1H3
AJLN3
AdLH3
AdLH3
AdiNT
AdlH3
AYLIN3
AdLN3
AYLN3
Y-PRIE
AJL1N3
ANLN3

Sit
rb
choi
revi
09p1
cil
cio
21S1
choi
2&¢
cho
PET
£261
cro
adil
crol
cro

god
2591
css
Spill
£021
cst
22
gral
21
99zi
2911
0spli
2201
PEP
p29
Spi

0Z0JdNS

ZCLO8NS
010ANS
60YHS

WOJANSC
Q
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Ne =

ee -

he -
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dt -

oo

—

a

+
F
F

*
%

2
24s

67 44 i114 ?S9={ 2ND END?

68 42 177 GocC SNRCSO0 ¢ 61)

69 43 1140 S9= 1 1ST END FOUND

70 44 216 B=A SAVE LBL

’1 45 t GSBLNG..ROMNHED GET BEGIH ADOR

71 46 0
72 47 156 AB EX PUT BACK LBL

v3 So 674 RCR 11 -

74 St 1312 GOTO SHRU9 ( 2) COHTIHUE SEARCH

?S
76 52 SHRO30 1072 C=C+1 M CORRECT LOHG LBL?

ve S53 1460 CKISA -

‘8 S4 1S46 ? A%C XK -

?¢9 S35 1257 GoOC SHRO9 ( 2) HOPE

80 S56 1172 C=C-1 HM POSITION ADDRESS

8i 57 SNRO40 1172 C=C-1 HM -

82 60 74 RCR 3 CL3:01_ROM ADDRESS

83 61 SHROSH 34 PT= 3
84 62 1740 RTH
85
86
87
88
es

SEARCH - SEARCH FOR HUMERIC LABEL
SEARCH THE CURRENT PROGRaM-'FOR THE DESIGHATED

LONG OR SHGRT HUMERIC LABEL. (SERRCH’S IN ROM

OR RAM
IN: A.X=NUMERIC LABEL (IF-PC'IS IN RAM, Af2] MAY BE NON-ZERO)

PT= 3
OUT: C=0 IMPLIES THE LABEL WAS HOT FOUND

OTHERWISE
CC3:01= LABEL ADDRESS (ADCRESS OF BYTE BEFORE LABEL)
PT= 3
CHIP 0 SELECTED

USES: STATUS BRITS 9,6,0, G, AC12:01, CC13:01,BC3:103
S6=1 IMPLIES FROGRAM COUNTER IS AT THE FIRST BYTE

OF A THREE BYTE IRSTRUSTICN ON INPUT. THIS
ONLY OCCURS WHEN EXECUTING LONG GTONN AND XEQKN
OUT OF FROGRAM MEMCRY.

S6=0 IMPLIES PROGRAM COUNTER IS AT A STAMDARD POSITION
C1.E. AT THE BYTE-BEFORE THE FIRST BYTE OF A LINE),

USES: 2 SUBROUTINE LEVELS
109
110
it
112 ENTRY SEARCH
113 63 SEARCH S04 €6= 0
114 64 SEARC! 1104 S9= 0 1ST END NOT FGUND
115 65S 206 B=A X SAVE A
ile 66 1 GSBLNG.GETPC GET ADDR
116 6? 0
117 70 314 ?2S10=1 ROM?
118 1 10727 GOC SHROM ( 0) YES
119 72 306 C=B Xx G_LBL
120 ’3 674 RCR 11 -
f21 74 130 G=C -
122 7S S14 ?86=1 -
123 [4] 33 GONC SNR12 (¢ 101)
124 77 SHR1O I GSBLNG INCAD2



{24
123
125
126
127
128
12
139
131
122
133
134
135
13¢
f36
137
138
139
140
141
142
142
144
145
146
147
148
149
150
151
152

154
154
155
15¢
156
157
108
159
161)
161
fe2
163
164
165
16¢
1€e

168
169
170
171
172
173
174
17S
17S
176
172°

107
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a
h

w
h

a
d

a
h

o
h

h
h

h
r

a
h
h
h

ce
r

e
h

a
n

o
b

w
t

w
a

N
O
O
N
A
N
E
O
I
N
—
-

—
_
t
h

—
-

N
O
R
D

W
N
-
o

124
125
126
127
130
131
132
133
134
135
136
137
140
141
142
143
144
145
146
147

150
151
152

153
154
155

156
157
160
161
152
163
164
165
166
167

SHirt12

SHRSO0

SNKSS

SHR60

SHR6S

SNR?O0

1546

1273

1243

1342
1747
1056
307
1066
1707

1076
1647

C3BLHS

RCR
C=-C
C=C+C
GocC
C=C-C
GoC
C=C+C
GOC
C=C+C
GONE
GSBLNG

GoTQ

? C#9
GONC
=0=

a = M
D

?80=1
GSUEC

C=0
OiDbD=C
AC EX
RTH

RCR
A=C
GOTO

GSBLNG

GOTO

? C#0
GocC
C=C+1{
GocC
C=C+1
GoC
GEELNG

C=C+1
Goc

MNIXETTA

12
PT
PT
SNR12 ¢ 101)
PT
SHRFO 158)
PT
SNR10 ¢ 77)
PT
SHRSO ¢ 120)
NKLTH

SNR12 ¢ 101)

XS
SHR12 ¢ 101)
0
XS
2

11
0

XS
3

SHR6G ¢ 150)
3

DECADA

DEC&DA

WPT

3

SHR12 (¢ 101)

INCARDA

SNR12 ( 101)

PT
SNRES  ¢ 153)
XS
SNREO ¢ 2113
5S
SNRE6S (¢ 153)
GTLINK

S
SNRES (¢ 1835

250
GET A BYTE

SET PTR
1 BYTE FC?

YES
2 BYTE FC?
YES
Z BYTE FC?
YES
ROW 07?
YES £
ITS A TEXT FC C .

! v ; se 3

a P
e % ©
A

NULL? Ns "ie
YES A¥Lwtwho
= @
LBL_LBL=-1

CL6:3]I_RAM ADDRESS

CL1:01_LBL

CORRECT LBL?
NOGFE
YES, PNT AT FPRCV STEP

PEC RAM ADDR

LNG LBL?
YES, DEC RAM &LDR RGAIN

RE-ENABLE CHIP 0

C[3:0]_LEL ADDR
RETURN FROM SEARCH

AL3:01_FRAM ADDR

INC RAM ADDR

ROW 127?
HOFE
LONG LBL?
YES
X<>?
YES
CL13]_3RD BYT OF CHAIN

ALBL?
YES



201
{2a 170 1114 259=1 2H EHD?
123 171 5S? GoC SHR72 ( 176) YES
180 172 f GOSUB CPGHMHD 60T0 PGI HEAD
180 173 0
181 174 1110 €9= 1 1ST EHD FOUND
1e2 vs 1043 GOTO SHRt2 C 101)
182 SNRV2

w SEARCH GIVES UP HERE
185 176 S14 ?Sé=1 PGM CTR IN ODD PLACE?
186 77 73 GONC SNR7F3 ( 205) HO
187 200 f Gosue GeTPC YES
187 2901
188 202 1 GOSUB IHCADZ2 SET IT TO END OF 3 EYTE FC
188 203 lt
189 204 f GosuB PUTEC
189 205 0
180 206 SNR73 116 C=0 NOT FOUND
191 207 1160 DADD=C RE-ENRELE CHIP ©
182 210 1740 RTH -
193
194 211 SHRS8D I GSBLNG :NXBYTA GET 2HD BYT OF LNG LPL
194 212 0
195 213 1610 S0= 1 LNG LEBEL
196 214 1113 GOTO SNR35 ( 125) CORRECT LHG LRL?
197
198
199
200
201
202 ENTRY KGAO0O

*

* XGA = XEQJGTO ALPHA
*-= PLACE THE PROGRAM COUNTER AT THE SPECIFIED ALPHA
*= STRING LRBEL ADDRESS. IN THE CHASE GF A& XEQ, THE
*= RETURN STACK IS PUSHED THROUGH nn TRANSFER TO “XEGC"
*= IN: S?7= 1/0 IMPLIES XEQ/GTO FUNCTIGN
* = €9= 1 IMPLIES AN ALPHa SE&RCH KAS BREEN

>= PREVIGUSLY PERFORMED

*= ML310]J=ADDRESS OR M=QALPHKR STRING
*

213 215 HGAO0O 1 COSUB SAVRC SAVE RETURN ADDRESS

213 216 0

214 217 £30 C=NM C=ALRL OR ADDRESS
215 220 1314 ?S13=1 RUNNING?

216 221 277 GoOC XGIS2 ( 250) YES

217 222 114 ?284={ SST?
218 223 257 GOC XKGIS2 «( 250) YES

* MUST BE FROM KEYBOARD

220 224 1114 ?2S9=1{ ALREADY FOUND?
221 225 233 GONC KGIS2 ( 250) HO. (AGTO FROM KEYBORRD)
223 226 313 GOTO XGIS4 ( 257) MUST BE ANE®R OF USER LACGEL

*

* XGI - XEQ/GTO IHDIRECT

*~ PLACE THz PROGRAM COUMTER AT THE HUMERIC CP
*= ALPHA LAREL FOUND IN THE SPECIFIED REGISTER.
*= IN THE €ASE OF AN XEQ, THE SUBROUTINE RETURH
*= STACK IS PUSHED THROUGH A TRANSFER TO “"XEQ£“,
*= IN: STATUS= 2ND BYTE OF FUNCTION CODE
= STATUS BIT 7 = 0/1 IMPLIES GTO/XEQ FUNCTION
*=~ OUT: GTO- CHIP 0 SELECTED



*
*

*
*

¥

264
26%
266
267
268
262
270
271
272
273
274
275
276
277
278
273
280
281
282
287

2835
XROM
ON EN
AND R

SUBRU

290

XEG- PT= 2
CLZ:0)= LRREL ADNRESS
CHIP 0 SELECTED

A, CLM H,G, STATUS NITS, STATUE
RES 9, CT> 10 BIGITS 0,1

1 4 SURROUTIHE LEVELS

227 XGIZ0 1534 PT= 12
230 102 C=C PT
231 1356 2? C¥#Q
232 453 GONC SERRKF (

233 416 A=C
234 116 €=0
22% 1160 CoARD=C
2306 1434 PT= f
237 XGIl42 1512 ? A= UPT
<4 0 53 GOH SCISC (
241 252 RC EX WPT
242 1574 RCR 12
243 1616 A SR
244 1616 A SR
2495 1723 GOTO XGI40 (
24¢ YGIS0 1074 RCR 2
247 530 M=C
2590 XGI52 1150 REGH=C 9
251 i GSBLNG -RSRCH
252 0
233 1356 2? CH#0
254 232 GOHC SERRAF (
2593 1014 ?252=1
28% 37 GOC SGISS «
237 XG154 304 St10= 0
250 223 GOTH RGIE0 (
261 KGISS 1114 789={
262 1732 GOHZ NGISY
2¢3 214 ?85=1
2n4 647 GOC SERR <
265 530 M=C
266 1270 C=REGH 10
25°¢ 1346 ? C40 X
270 603 GONC SERR <

271 1670 C=REGN 14
2v2 1530 ST=C
273 £30 C=NM
274 674 RCR it
275 1460 CXISA
276 1346 ? C80 X
277 SERRXF S13 GOHNC SERR <
300 740 GoTOC

ENTRY XGIS?
ENTERS AT XGIS?
TRY, HDORESS
ETURH ADDRESS
UTIHE STACK
301 XGISY 310 Si0= 1

350)

o
S
w
l

TEST FOR HULL LBL

YES
FORMAT

- (EHD OF STRING2)D
- (YESD

SEARCH FOR ALFHA LEBEL

FCUND?
ND
RCM?
YES
NO. MUST BE RAHM

MICROCODE?
HO. MUST BE USER LaNG
MAIHFRAME?
YES. ERROR
SAVE ARODRPESS IN M
RETRIEVE RTH ADDR
“EQ?
HO. AGTD ILLEGAL FOR
MICROCODE
PESTORE SS»

CL3:01=KADR

C6 :31=KADR
GET WORD AT XADR
PROGRAMMARLE FCN?

NO. ERROR

OF FIRST BYTE OF DESTINATION LABEL IS IM CC3:01],
IS IN R1003:0) ALREADY PRCKED FUR PUSH CNTO

ROM USER LANGUAGE
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X
X

HF
F
X
R
N

ane
291 302 XGI&O 34 PT= 3 - Ah

292 303 412 A=C WPT -

293 204 1 GSBLNG DECAD -
292 3205 0
294 206 243 GOTO KG107 ¢ 332) -
295
29¢ 307 XGI { GOSUB SAVRC SAVE RETURH ADONESSS
29 310 0

297 311 1204 S7= 0 CLEAR S7 FOR ALRFCH

2%: 312 { CSELMG -ADRFCH CL12:01_REG COHTEHTS
283 313 0

22 314 1176 C=C-1 S

200 315 1376 2 C#0 S VALID # LABEL?
303 316 1113 GONC XGIZN ¢ 227) HOPE

302 317 {t GSELHG.BCOBIN CNVRT BCD TO RINARY

302 220 0
302 321 406 A=C « VALID LAPEL?
304 322 460 LDI -
305 323 144 COM 100 -
30s 324 1406 ? AKC X -
307 325 233 GONC SERR  ¢ 350) HOPE, # TOO BIG
302 326 { GSPLNG DOSRCH SEARCH FOR LBL
308 327 0

302 330 HGIOS 34 PT= 3 -

210 339 412 A=C WPT AL3:0)_LBL ADDR

XCI07 =~ ENTRY POIHT TO DO KEQ [RAM ADDRESS]
GDOED FOR WAND 2713230 JAVe.

ON INPUT

CHIP 0 EMARLED
REG10 HAS PACKED RETURN ADDRESS (SEE SHVRTH)
AL3:0] HAS RAM ADDRESS
PT = 3

HEVER RE URHS TO CALLING PROGRAM

321 ENTRY ¥GIOQY
322 332 XGI0? 1270 C=REGN 10 RETRIEVE RTN &DDR
323 333 1246 ? C40 X XEQ?
324 334 663 GONC XGHNN10 ¢ 422) NO. GTO
325 32 212 B=A WPT LBL RDOR TO BL3:01
326 336 143 GOTO KEQCO1 ¢ 352)
327
328
329
330
331 3237 GTSRCH 152 AB EX WPT AC1:0]_CORRESFONDING SHORT LEL
332 240 1€06 A SR X -
333 341i 1606 A SR X -
334 342 646 A=A-1 X -
335 ENTRY DOSRCH
33¢ 3243 DOSRC! S04 S¢é= 0 PGM CTR IS IN A STD PLACE
337 3244 DOSRCH 1 GSBLHG.SEARCH SEARCH FOR NUMERIC LABEL
337 345 0
333 346 1356 ? CHO FOUND?
339 347 1540 RTN C YES
340 3S0 SERR 1 GOLONG-.ERRHE REPORT ERROR
340 351 2
341 "HON-EXISTENT®
342
342



"wo —-

did
YECQCOY = RKEQ COoMiITOM LOGIC

IF Til KOYLOMRD Hund, THE OD=2ilTING DETURID STACY

1S CLEGRED. & THI PROGRAM IS SET TO rldTHG,

OTHERLISE THE SULRCGUVIHE S7:CK IS FUSHED AND THE

SPRAOGEGN COUNTER IS SET TC THE DESIGHH#TED LABEL

ADDRESS
IN: [L3:0)= LARFL ADDRESS

PT= 3
REG 10 [2:61 = PETURH ADDRESS ALRENDY PACKED

OUT: CHIP 0 SELECTED

Uses: RL3: 0d, CLIG:0d, AL13:0]

USES: | SUBROUTIHE LEVEL

+ XEQ20 - SEME AS NEGO! EXCEPT DOESN'T CHECK FOR KLWEOARD rODE

$

ke

sk —

$e =

’ —

We —

"=

’—

A: —

"> —

He —

360
36
362
262 352 XEQACOT 105 C=0 R SELECT CHIP 0.

364 353 1160 DADL=C -

365 54 1314 ?813= RUNMING?

36¢ ZED 57 Gor NE@20 ( 362) YRS

36? 3G 1670 C=REGN 14 SSTFLRG?

368 3L7 1530 ST=C -
369 Za0 114 ?S84=1 -
370 Ii 203 GONC HERSE ( 401) HOPE

371 JG2 KE@20 1&P?r C=REGN 10 LET RETURH ACDRESS

372 2&3 412 A=C PT PUT RT 00ODR TO GALE: 0]

73 3nd 1470 C=RECH 12
374 JIGS 252 AC EX HPT
375 356 324 RCR 10 PUSH STACK
376 ICP 416 A=C -
377 370 1270 C=REGH 11 -
3r8 371 374 RCR 10 -
379 372 252 AC EX WPT -
380 3V3 135¢ REGH=C {1 -
38t 374 286 AC ER -
382 37S 1 GSBLNG.CIL.RSB3 FINISH PUSH
382 37% |)
382 377 253 GOTO KGHH12 ¢ 424)
384
385 400 NEE4S9 352 BC EX UPY KEYBOARD PATH
38e 401 XEQSC 1 GSRLWNG.CLRER2 CLEAR RTH STACK
386 402 0
387 403 t GOLOHNG.RUN
387 404 2
398
389
390

XGNN = XEQ/GTO NUMERIC (LONG FORM GTO)

PLACE THE PROGRAM COUNTER @T THE SPECIFIED HWUMERIC
LARPEL ADDRESS, COMPILING A DISPLACEMENT TO BE
STORED MITH THE FUMCTICH UPON THE FIRST EHCOUHTER
OF THAT FUNCTION, (FOLLOWING 4a DECRHPILE)> IN THE
CASE 07 AN XER, THE RETURN STACK IS PUSHED THROUGH

A TRANSFER TO “"EQEL™,
IN: Si1= 0/1 IMPLIES GTO/KES- FUNCTION

§9=1 IMPLIES A NUMERIC SEARCH HAS BEEN
PREVIOUSLY PERFORMED



CLi:01= KULERIC LebEL
OUT: GTO- CHIP 0 SELECTED

KEQ- CL{3:0):= LABEL ADDRESS
PT= 3
CHIP 0 SELECTED

USES: STATUS RITS 0,1,€6,8,9, AL13:0],
MC12:01, G

USES: 4 SUBROUTINE LEVELS
409
410
41
412
413 403 ¥GTO 1404 Si= 0
414 406 XGHHN 1314 ?S13=1
415 407 177 GOC NGHNo2 «
416 410 114 2S4=1
417 411 tS? GCC XGHND2 (
418 412 406 A=C x
419 413 £30 C=NM
420 414 1114 289=1
421 415 f GSUBHC .DOERCH
421 416 0
42% 417 t4t4 ?2S1=1
423 420 1607 GOC XER49 (
424 421 412 A=C WPT
425 422 HGHHIO0 1 GSBLNG. PUTFCX
425 423 0
42¢ 424 XGRN12 t GOLOHNS -HFRPU
426 425 2
427 426 XGHH0Z 314 ?S10=1
428 427 463 GONC XGHN20 (
429 430 412 Rr=C WPT
430 421 2 A=0 PT
431 432 1470 C=REGN 12
432 433 674 RCR 11
432 434 1072 C=C+1 M
434 435 1460 CXISA
435 436 246 AC EX ¥X
43€¢ 42 266 AC EX KS
437 440 1072 C=C+1 M
438 441 1460 CKISA
439 442 1374 RCR 13
440 443 746 C=C+C KX
441 444 te? Goce KGHHTS
442 445 1470 C=REGN 12
442 446 252 AC EX WPT
444 447 712 A=A-C WPT
44S 450 XGHHOS 1414 ?S1={
44¢ 451 XGNNO06 15t3 GONC KGNN1O0 (
447 452 212 B=A WPT
448 453 1073 GOTO XER20 (
449
450 454 XGHNNIS 1470 C=REGN 12
451 4SS S12 A=A+C UPT
452 LEGAL
453 456 1723 GOTO XGNHOS (

455
4536 457 XXEQ 1410 Si= 1
457 460 356 BC EX

BL13:0],

426)

426)

400)

454)

422)

362)

450)

O
o

a
n

(g
h)

cri13:01,

GTO HH
RUNNIHG?
YES
SSTFLRG?
YES
ALY: 0J_# LBL

REQ?

ROM?
HOPE

HQ, AL2:0]_FULL REL ADDR.

DETERMINE SIGN

ADD .
PGNCTR_FGMCTR-REL ADDR.

XEQ?
HOPE
BL{3:0)_LBL ADDRESS

PGMCTR_PGMCTR+REL ADDR.

XEQ
SAYE FC & 2HD BYTE IN B



453
458
459
459
460
460
461
461
462
462
463
464
465
466
467
468
469
470
471
471

472

-

cit
Sta

S35

S37

S40
o41

S42

543
S44

aGHH20

KGNH25

“GNN3S

XGHH40

C
0HHS 0-, v

XGNHSS

H
W

w
e
C
N

Q
=
N
N
O
—
=
O
~
0
—

356
1123

414

[V
3]
U
l

~
N

W
H
O
O
D
N

3

12
4

1214
203
Sos
so2
123
S46
£30
1530

106
1160
1113

1706
1066

1563

642
642

GoOsSUg

C=hA

GOsSUB

BC EX
GOTO

?ce=1
Geile
BC EX
GSELNG

GSBLNG

C=8B
? C#o0
GORC
c=0

2 C=C+C

C=C+C
C=C+C
C=C+1

C=C+C

C=C+C

GOC

C SP

= BC EX
GSEBLNG .

MC EX
AB EX
287=1
GONC
A=A+C
A=A+C
GOHNC
R=A+1
c=H
ST=C
ENTRY
C=0
DADD=C
GOTO

C SR
C=C+1
LEGAL
GOTO

A=A-1
A=N-1

LEGAL

GETPC

INCARD

INCAD

WPT

SAVRI1Q

XKGHH

XGHN2S
UPT
GETPCR

NKEYTA

WPT
GT2DET

WPT

HGHNEGC
x
3)

XGHMSS
X

XSHN4 0
X

XGNNOS

X
XS

XKGHNN30

PT
PT

405)

SCO

S54)

S40)

946)

S43)

450)

S20)

CALC RETURN ADDRESS a5¢6

INCREMENT OVER 2ND AND

2RD BYTES OF XEQ IN

CORY ADDI TO €[3:01]

REQ ADDR IN BATH A 4HD C

ADRCR IH R10

FULL REL ADDER?
YES
NO, Cle: 01_FULL REL NDDOR

COMPILE?
YES
UNPACK REL ADDR
- INC BYTE BY r

ge

BL3:01_REL ADDR
GET 2RD EYTE

CHMD

M_ORG STATUS, C_PGMCTR
AC3:01_REL ADDR
SUBTRACT?
YES

AC3:01_LEL ADDR

RESTORE CRG STATUS

RE-ENABLE CHIP 0

BYTE_BYTE-2



S10
Stf
S512
S13
S14
S18
Ste
Sie
S17
518
S19
S20
S21
S21
S522
S52
Sz4
929%
92¢
S27
028
Se8
S529
S30
S31
S532
S33
S34
03%
S36
S3°¢
53g

S41
S42

S99

562

S545

S46
947
S50

S551
552
S33

534
S55
S56
S57

S60
S61
Sé2

S63

600

€32

~GNHED

XGHHNTO0

SGHHTS

XGHHEO0

1663

252
1142
1142

1603

410

1204

1230

1042
1712

Q
O

—
-

AC EX WPT
c=C-1 PT
c=C-1 PT
LEGAL
GSBLHG CALDSP

GOTO XGNHZEG

co= {
GSBLMG :GT3DBT

87= 0

CST EX
a= X
c€= 1

GSRING.DOSRCH

A=C WPT
MC EX
? AKC X
coe KINNT 0
? a<c PT
GOHC XGNNgO
GOTO KGNA?S
? AKC ¥

GONC *+3

€8= 0
AC EX WPT

C=a-C ¥

C=QA-C PT
GONC "+o

C=C-t XK
c=C-{ P
C=C-{ PT

C=C+C ¥

C=C+C ¥

C=C+C X¥

C=C+C ¥X
GONC *+2

C=C+1! PT

C SR WPT
BC EX ¥
GSBLNG:GETPC

GSBLNG 'GTBYTA

RCR 12
C=8B X
RCR 2
BC EX H
BC EX 8S
GSBLHG 'PTBYTA

GSBLNG (INC&DA

¢ 533) - 237

< S33)

606?»

614)

AL3:0]_PCOMITR-REL ADDR

CALCULATE DISPLACEMENT

GET 3RD BYTE

DECOMPILE DOESN'T CLE@R
BIT ? OF THE THIRD BYTE

PCH PTR IS AT 1ST BYTE
OF 3 BYTE FC =
SERRCH RAM FOR LEBEL

CALCULATE DISFLACEMENT
- (C(M_LEBL ADURESS)

- {#REGS)
- (H#BYTES)
- (HO CARRY)
- (REG_REG-1)
- (BYTE_BYTE-2>

PACK DISPLACEMENT

REL AODR_DISPLACEMENT



567 633 Ji6
564 £34 1574
S65 €35 1
S65 (G36 0
S663? 1
g66 (40 0
S67 G41 1720
S68 442 1204
Se 643 414
S70 £44 23
S71 645 1210
572 6498 1230
S73 G47 1
S?3 650 0
S74 651 630
S?S 652 412
S?6 653 1
S76 654 2
S?°7

* GT3DET MOVED TO CHO
sre
S80
S81 6535 ROWt1 1
S81 655 0
$82 657 1526
587 860 1640
584 ¢€£1 212
585 62 26
5S8& 663 314
587 ¢€s54 303
S88 6£5 E05
989 666 213
S910 6457 2
S91 670 246
532 ¢71d 1530
S83 672 tat4
S%4 673 23
S93 674 {204
S96 675 1630
S97? 67¢ 406
593 677 1470
59% 700 Si12
600
601 701 ti3
602
602 702 SGTOI0 406
604 703 1470
605 704 252
606 70S 712
607
608 706 13
609
610 707 SGTOI1S 1
610 710 0
6t1 711 SGTO19 412
612 712 SGT029 1
612 713 2
613
614
61S 714 SGT02S 1506

C=5
RCR
GSBLHG

GSBLHG

CST EN
&7=
2ce=1
GONC
Sr=
CST EX
GSELHG

c=M
A=C
GOLONG

GSELHNG

? AHO
RTN KC
B=A
R=0
?S10=1
GONC
? A¥D
GONC
A=0
AC EX
ST=C
?57=1
GONC
§?=
C=ST
A=C
C=REGN
A=A+C
LEGAL
GOTO

A=C
C=REGN
RC EX
A=A-C
LEGAL
GOTO

GESBLNG

A=C
GOLONG’

? AHO

12

PTBYTA

Ha&YTA

0

w+
1

PTBYTA

WPT
NGHHN40

-IHEGTZ

x8

WPT
XS

SGTH25
%
SGTOLS
PT
%

SGTO10
0

X
12
WPT

SGTN20

®
12
WPT
WPT

SGTi320

.GTSRCH

WPT
KGNN1 0

X

( 646)

( 702)

nN
)

C
Y

2

SET BIT © OF LABEL EYTE

AL3:0]_Ll.elL ADDRESS

GET 2HMD BYTE

SHORT GTC?
HOPE

ROM?
HOPE
HEED
YES

SERRCH?

STATUS_RBYTED

SUBTRACT?
ed

PGNCTR_PGMUTR+ REL ADDR

PGMCTR_PGMCTR-REL RDDR

SERRCH FOR NUMERIC SHORT LBL

PGHCTR_LEBL ADDRESS

NEED COMPILE?



616
617?

619
6210
621
GRE
22

GZ4
€2
€2¢
€26
€27
628
es

630
631
632
633
624
635
€3%,
€37
633
639
€40
641
642
642
644
644
64S
646
64€
647
648
649
650
651
652
653

655

660
661
€62
687
664
66S
66¢
667
668

669
670
671

715
716
17
720
721
vee
°22
724
72S
Tes
av
730
731

°32
733
I<
°33
72é
°37

’41
742

743

744
745
746
747
750
751
752
753
754

1000
1001
1002
1003

SGTO20

SGTOZS

SGTO49

410
252

1526
227
1746
1526
177

1746
1612
260
252
414

1042
752

-— C —

O
O
O
O

D
D

i
r
o
n
T
F
N

0
G

4
0

0
)

+
mM

T
X
T
h

O
i

N
O

C
s

LHr

coTo

LEGAL
GQTO

BLN0

<c
<

G {

M=C

CORLHK

N=C
C=M

?7 A
G0oC
? ALC

GONC
GOTO
? ALC

GOHE
€8=

AC EX

GSBLN

5C

? A#0

GOC

AR SL
? AKO

Gac
A SL

A SR

C=H
AC EX

?258=1

GONC
C=C+1

C=C+C

PT
SGTIA0

GCALbeP

SGTiH2n

STC

PT
PT

SCTN20

0
G.GTERCH

G :GETFC

X
SGT045
PT
SGTASS
SGTNS0
x
+3

1
WPT

G.CALDSP

XS
SGTL60
X
XS
SGTORQ
X
WPT

WPT

*+2

PT
wPT

¢ 712)

¢ 712)

(1012)

(1012)

(1003)

(
|
ca

YES
URPACK REL ANDRCEXYCEPT FIR += BITS

AL3: NY_PGHCTR

Cr2iGY_REL ADDR
nha?

YES
COHLOULATE DIRPLeCINMENT

ALY CI_PGMCTR

CL3:0]_LBL ADDR

CALCULATE DISPLACEMENT

CALCULATE DISPLACEMENT

>=MAX?

YES

PACK REL ADDF
>=MAXK?

YES



672
673
674
67S
676
676
€?’?
678
678
679

ignd

1005
1006

100?
1010

1011

1012

1013

1014

SGTU60

S
5
4~N

A
N

A
d

O
o
N
i
e

1074
1
0

£30
1
2

r CALDSP MOVED TO CHO
£31
682
687
684
€2%
69%
687?
628%
€e9
620
690
691
652
693
694%
695
69%
697
698
69°
700
701
702
702
704
70S
706
707
708
709
710
71
12
713
714
71S
716
71?
718
719
720
721
722
723
724
725
726
727
722

1015
ots
107

SAROM

saroe2

SARO04

SARD06

SAROI1
SARN1O

SARND1S

1024
ecu
74

43%
£30
256
152

1042
1€43
120
320

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

RCR
GEBLNG

C=M
GGLONG

PT=
LC
RCR
A=C
C=N
BC EX
AB EX
GEBLAG.

NOP
PT=
? C0
GOHC
LC
PT=

+ BC EX
> BC EX
RCR
? C#0
GONC

A=A-1
GOoC

GOTO

RCR
? C40

GONC

M=C

§5=
PT=

C=0
DADD=C

LC

BC EX
C=8
PT=
CXISA
G=C
C=C+1

RISA

? C#0

GoC

PT=
C=B
C=C+1

GONC

LC
LC

WPT
Wer
X
2

PTBYTA

SGTOIS

O
W
N

WPT
MASK

1

XS

*+3 C1034)
4

1

WPT
2
WPT
SAROO04 (1044)
S
SARQQS (1047)
SarONZ C1022)
2
WPT
w-2 (1044)

0
6

o
X
X
W
u

M

X
SARN20 ¢1077)
6
M
PT
SARO11 (1055)
1
3

«G0

7

PGHMCTR LEL ADDR Fa,- eR Ll
= oo *. i, Tat > .e

ON Yd LS

< ¢ Wo 4 ov tL ’
Ww Bor GA.

woPE
WD

et, o *

oe
PT_1 & RLISI_a%

COHVERT ASCII CHAR TO LCD

ADJUST SPELIRL CHARACTER

PLACE LCD CHAR IH STRING

DOME?
YES

7 CHARS?

YES
HAT CHER

RIGHT JUSTIFY

M_LCD CHAR STRING
MAINFRAME TEL 3RD
BLHI_CIMI_S6X

- (SEL CHIP 0)

TABLE THERE?
- C(G_ROM ID>

YES
ADJUST ADDR

LOAD MAIN ADCR = 1 (11777 OCTO



N
d
a
)

P
e
n

729 1074 {720 LC iS
730 1075 1720 LC 15
721 10706 210 £5= { SEARCH NHAINFRAME TRL NOU
732 1077 SKRO20 1434 PT= 1 Cls:3]_LBL ADDR
232 1100 SARO21 1072 C=C+1 HM -

734 1101 SRROZE 1460 CRICH -
735 1162 214 285: MAINFRAME SEGRCH?
736 1103 £2? GQC SARD42 (11€£35)> YES
737 11.04 246 BC EX RX -
733 1105 1672 C=C+1 H -
739 1106 1460 CKISA -
740 1107 1206 ? B#D  X - (END OF TARLE?)
741 1110 37 GoC ShaR0ZE C1113) ~
742 1111 1246 ? C#0d X -
742 1112 1343 GOKNC SAROTIS (1ecer = (YESH
744 1113 SAR02S 246 BC EX KX -
745 1114 416 A=C -
74¢ 11145 274 RCR S -
747 1116 S02 A=R+C PT -
748 1117 1174 RCR 2
74% 1120 246 AC EA KX
750 1121 1574 RCR 12
751 112 312 C=B UPT —
?52 1123 150 N=C SAVE LBL ADDR IN H
7°53 1124 674 RCR 11 -
754 1125 246 AC EX X -
75S 1126 766 C=C+C KS -
756 112 766 C=C+C KS -
757 1130 v66 C=C+C KS -
758 1131 €43 GONC SAROD4S (1215) -
75% 1132 1072 C=C+1 M CL131_# LBL CHARS
760 1133 1072 C=C+1 HM -
761 1134 416 A=C -
762 1133 1460 CXISA -
763 1136 1474 RCR 1
764 1137 436 A=C S -
765 1140 1170 C=REGH 9 = CRL13:0]1_ALPHA CHRRS)>
766 1141 256 AC EX -
767 1142 1176 C=C-1 S -
768 1143 1072 C=C+1 NM -
769 1144 SARO30V 1072 C=C+1 HM Cl1:01_1 LBL CHAR
770 1145 1460 CKISA EQUAL?
771 1146 1552 ? A&C WPT -
772 1147 147 GoOC SARO40 (1163) HD
7723 1150 1176 C=C-1 S DE LBL COUNT
774 1151 1616 A SR SHIFT A TO NXT CHAR
7735 1152 1616 A SR -
776 1153 1376 ? C#0 S END OF LBL?
777 1154 S7 GoC SARN2ZS (1161) HOFE
778 1155 1512 ? A#0 WPT END OF CHRS?
779 11585 S7 GoC SARO40 (1163) HGFE
780 1157 1104 £9= 0 USER_TRUE
781 1160 743 GOTO SARNSS (1254) -
782 1161 SARO3S 1S12 ? A#0 WPT END OF CHRS?
783 1152 1£27 GOC SARNI0 (1144) NOFE, TST NXT CHAR
784 1163 SARD40 274 RCR S GET NXT TBL ENTRY
785 1164 1143 GOTO SAR021 (1100) -
786
787 1165 SARO42 34 PT= 3 SET PTR
783 1166 406 A=C X Al2:01_LBL ADDR



7&9
790
791
792
793
vS4
?95
79%
737

73a-
€00

802

810

gat
22

g23
g24
823
826
827
828
829
8310
831
832
833
834
35

83¢
e37v
833
839
840

k NEXT
842
842
844
845
84¢

~
~
N
N
O

W
R
=
o
J

1206 SAiN43

1215S SARD4S

1220 SARO47

1243 SARQO4S

1251 SAROSO

1254 SRROSS

1506
37
16

1740
460
1237
1486
107
708
74
2

1012
674

1
2

246
1374
viz
1042
1434
160
674
416
€30
256
1172
1460
1352
203
404
1230
1214
33

1204
410
1230
1552

77
1616
1616
414
tt?

1512
1567
174
214
27

1474
1
2

1512
1717
1110
260

TWO INSTRUCTIONE
1255
1256
1257
1260
1251

1234
20

214
237
416

Cc Sk

O
D
>
A
D
Z
T
V
T
O

O
N
n
o
u

O
D
O

N

EX
C=C=1
CXIsA
? C#Q
GOHC
€8=
CST En
2e7=1
GONC
Sv=
c8=
CST EX
? RHC
GoC
A SR
A SR
?ce=1
GocC
? A#0
Gac
RCR
?€5=1
GocC
RCR
GOLONG

? AHO

GocC
S9=
C=N

(PT=7,LC 03>
PT=
Lc
755=1
Goc
A=C

*+3 (1173)

1737
be

SARNA3 (1206)
x
3
PT
WPT
1

.SARO22

X
13
WPT
PT
1

11

M

WPT
SRRN43 (1243)

WPT
SARD48 (1243)

SARNS0 (1251)

WPT

SARA4? (1220)
4

*+2 (1247)
1
SARA21

WPT
SARD48 (1243)
1

7
0

SARDEO (1303)

EHD OF HATNFREHE Tol? PASH,
HCFE

RETURH W/ERROR

HOLE?

NOPE
SUBTRACT QFFSET

TEL ADDR_ TEI. ADDR+DISFLGCEMENT

CHECK NERT TEL ENTRY

N_LBL ADDR

TEST FOR ALBL MATCH

A_RLPHA STRIKG

GET NXT CHAR

IS THERE A PROMPT STRIKG?
NO
SG_END BIT

EQUAL?
NOFE

END OF LBL?
YES
EHD OF CHARS?
NOPE
GET NXT ENTRY
REALIGN GOLD ACDR

END OF CHARS?
NOPE
UCGDE_TRUE
CL3:01_ADDR & F.C.

MAY NOT BE NECESSARY.

XROM?
NOPE
CL?7:41_XROH F.C.



N
D

w
w

247 1262 1074 RCR 2 CORSTRUCT TELE IRDER PART

843 1263 1172 C=C-1 MH -

849 1244 1172 C=C-1 HM -

850 1265 vr2 C=C+C M -
851 12&¢ 772 C=C+C NM -
952 1267 °?2 C=C+C HN -

8537 1270 1232 C SR M -

gos 1271 ¢r2 C=C+C NM CONSTRUCT RO! ID PART

855 tava 772 C=C+C M -

856 1273 234 PT= S -
857 1274 230 C=G -
ehS 1275 772 C=C+C M -

£59 1276 772 C=C+C HM -

ecQ 1277 1234 PT= ’ CONSTRUCT KiQft FC PART

g86t 1200 <20 LC fo -
862 1301 24 PT= 3 -
867 1302 252 AC EX WFT CL3:0]_ROM aDDR & CI[S:4]_F.C.

864 {203 SnRO6u 1010 Si= 1 -
BES 1304 1740 RTH RETURHM
gee
867?
8¢8
ASRCH - ALPHA SEARCH
LOCATE THE #RDRESS OF AN ALPHA STRIMG, THE «ALPHA

STRING HAY AFPLY 70 AN nLPHa LeEFEL IH RAM CR A
FUNCTION IH THE MAIN FRAME OR PLUG-IN ROMS. IF THE

FUNCTIGON IS L2CeTED IM 0 PLUG-IN &CM, RETURH THE

NPOM FUMCTION CGCDE., IF THEFUNCTION IS LOCATED IN
THE MAINFRAME, RETURM ITS FUNCTICH CCDE. IF THE
FUNCTIQN IS LOCATED IN RAM, RETURN THE ALPHA LABEL

ADDRESS.

IN: M[U13:0] AND REG 9{13:01 = aLFHA LAPEL (2 COPIES)

OUT: CC3:01= ADDRESS (IF USER LANG, THIS IS RDDORESS OF FIRST
BYTE ‘OF LRBEL)

CL7:41= FUNCTION CODE
S2=1./0 IMPLIES RON/RAM :ADDEESS
C=0 IMPLIES NOT FOUND
€9=1/0 IMPLIES MICRGCODE/USER CODE
S5=t IMPLIES A MAINFRAME FUNCTION
CHIP 0 ENABLED

USES: M,A,B,C,G,N,STATUS,PTR P,REG 9
STATUS .RITS 2,3,5,8,9

USES: 2 SUBROUTINE LEVELS
89:3
894
893 1305S ASKRCH {1570 C=REGH 13 AL3:0]J_END ADDR (RAM {1ST>
89¢ 1206 34 PT= 3 -
897 1307 420 LC 4 CL2:0J_END LINK
893 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 -
902 1315S SARAIOD 1246 ? CHO X END?
904 1316 1 GOLHC SARCHM YES
904 1317 2
90S 1320 tf GSBLHG UPLINK GET NXT LINK ADDR



90S 13:21 0
906 1322 1076 C=C+1 S _LBL?
907 1323 1723 GOHC SARAIO0 (1315) HUOFE
906 1324 SARA20 1174 RCK 9 G_# ALFHA LBL CHARS
909 1325 1142 C=C-1 PT -
910 1326 130 G=C -
911 1327 212 B=A WPT AL7:01_LBL ADDR & CHAR ADDR
S12 1330 212 C=B Wert -
913 1331 374 RCR 10 -
914 13232 3t2 C=8 WPT -
915 1233 416 A=C GET 18ST CHAR
916 1234 1 GSBLNG .INCADZ . -
916 123
917 13235 1 GSBLNG JINCADA - -
91v 1337 0
918 140 $30 C= BL13:0i_nALPRA STRING
919 13241 356 BC EX -
920 1342 S65 AB EX -
921 1243 SARA30D t56 AB EX GET NRT BYT
922 1244 34 PT= 3 -
923 124 { GSBLHNG..NXBYTA -
923 13246 |
924 1347 1S6 AB EX -
925 1350 1434 PT= 1 -
92< 1351 1SS2 ? A#C WPT EQUAL?
927 1352 127 GOC SARA40 (1364) HOPE
928 135 1616 A SR SHIFT TO NAXTCHAR
929 1354 1616 A SR -
930 1355 2320 C=G DEC COUNT LBL CHARS
931 1356 1142 C=C-1 PT -
932 1357 130 G=C -
933 1250 1342 ? C#0 PT END LBL CHARS?
934 1351 113 GONC SARRSO (1372) YES
935 13862 15t2 ? A#0 WPT EHD STR CHARS?
93¢ 1363 1607 GOC SARR30 (1343> NOPE
937 12454 SARA40 34 PT= 3 GET NXT LINK
938 1365 316 C=B -
939 1366 174 RCR 4 -
940 1367 412 A=C WPT -
941 1370 274 RCR S -
942 1371 1243 GOTO CARRIO (1315S) -
842 1372 SARASO 1512 ? A#0 WPT ERG STR CHARS?
944 1373 1717 GOC SARA41D (1364) HOPE
94S 1374 106 C=0 X ENGELE CHIP ©
946 1137S 1160 DADD=C -
947 1376 316 C=B CL3:01_ADDK
948 1377 174 RCR 4 -
949 1400 1004 S2= 0 RAM
950 1401 1104 €9= 0 USERCODE_TRUE
951 1402 1740 RTN RETURN

RTN - RETURN
POPS THE SUBROUTINE RETURN STACK IF RUHNNIKG,
OTHERWISE, IT PLACES THE PROGRAM COUNTER AT THE

BESINNING OF THE CURRENT PROGRRM
IN: CHIP 0 SELECTED
ouT:

USES: STATUS BITS 13 & 12, CC13:01, AL13:01],
B(3:0), MC13:01

USES: 2 SUEROUTINE LEVELS

264



abe

REMEMBER THIS IS RTH

IN PON
(HEED UHPACK?)

IN fan

962
967
964 1403 XRTH 1104 §9= 0
96S 1404 34 PT= 3
ge 1405 RTNOO 1214 ?7513=1 RUNNING?
967 14106 37 GCC RTH1I0 (14113 YES
968 1407 114 ?284=1 SSTFLAG?
859 1410 473 GOHNC RTH20 (¢1457)> HOPE
970 1411 RTHIO 13270 C=REGH 11 POF RTH STK
971 1412 416 A=C -
972 1413 1470 C=REGN 12 -
973 1414 252 ARC EX WPT -
974 1415 174 [CR 4 -
37S 141¢ 1252 7 C80 WPT - (POP ZERO?)
876 1417 353 GOND RTEH21 (1454) = (YES)
977 1420 310-S10a= i ASSUME HEW FC IZ
878 1421 1242 2? CHO PT -
979 1422 10? coc RTHIS (14322) - (HOPED
S80 1422 204 SiG= 0 NEW PC I¢&
981 1424 252 C=C+C WPT = CUNPACHE)D
o82 14235 782 C=C+C WPT -
922 14256 752 C=C+C WPT -
364 1427 74¢ C=C+C X -
983 1430 1S7 GGC RTHzS (1445) -
9Re 1421 1706 C SR X -
987 1432 RTHIS 1450 REGH=C 12 -
$8¢c 1433 25% AC EX -
839 1434 112 C=10 WPT -
990 1435 174 RCR 4 -
S91 1438 1350 REGH=C 11 -
99 1427 {¥70 C=kEGH 15 LINE_FFF
992 14410 106 C=0 X ~~
994 1441 itde C=C-1 KX -
923 1442 1¢S50 REERN=C 15 -
996 1443 1 GOLOMS CHKEPRC
996 1444 2
997
338 1445 RTR25 1706 C SR X -
9392 1446 1066 C=C+1 KS -
1000 LEGAL
1001 1447 1£33 GOTO RTHIS (1432) -

XEND - EXECUTE END
WHEN EXECUTIHG FROM THE KEYBOARD, OR WHEH RUNNING
IF THE SUEBROUTIHE STACK ISIEMPTY, THEN THE
PROGRAM COUHTER IS PLACED AT THE CURRENT
PROGRAM HEND, OTHERWISE, A RETUEHN FUNCTION

IS PERFORMED

IN:
ouT:

USES: CL13:01, AC3:0), B[4:01]

USES: 2 SUBROUTINE LEVELS
1013
1014

1015
1016
1017
1018

1019
1020 14S0

ENTRY XEND
XEHD

116 C=0

AND

ROU LOGIC MAY LEAVE
SOME CHIP OTHER THAN
0 ENABLED.
SELECT CHIP 0



1021 1451
1022 1452
1023 1453
1024
1025 1454
1026 145%
1027 14355
1028 1457
1029 1450
1020 1461
1031 1482
1032 1463
1032 1464
1032 1464S
1634 1444
1035 14£7
103 1470
103¢ 1471
1037 1472
1033 1473
1028 1474
1039
1030 1475
tg4e0 1476
1041 1477
1042
1042
{044d
1045S
104%

ETHZ1

RTN3O

RTH33

RTNIS

AN
)
=
n
C
N

G
l
©

(4
—
=

13204

1640
tee

DNDHD=C

£9=
GOTO

S13=
2S9=1
RTH HC

GSBLNSG

GOTO

*- ROWI2 = RCM TWELVE LOGIC
w= DISTINGUISHES
n—- END FUNCTIOH,

*= IN: C[3:2])= FUNCTION CODE
*= CHIP 0 SELECTED
*~ USES: ML[13:0],
*~ USES: 1 SUBROUTINLC LEVEL

1055
* NOTE PARSE GERERATES CD FORTHE FC OF

€cl13:01,

1
RTNIQ

0

15

15

RTHZS
FLIP

8
WPT
CPGIMED

0
G.DCRT10

TROMINED

RTH23

LOMG HUIERIC.LABELE,
AND ALPHA LABELS

AND AC13:01]

* IS FOR KEYEORRD EXECUTION OHLY,
1058
1659 1500 ROWI2A 1066
10619 1501
1061 1502
1062
1067 1503
1064 1504
1065 1505
1066 1506
1067 1507
1067 1510
1068 1511
1069 1512
1070 1313
1071 1514
1072 1S1S
1072 1Sis
1073 1517
10723 1520

KENDA

ROWI2

RW10

257
1453

S530
1066
307
1066

1
3

1314
37
114

1643
1
0
1
0

C=C+1{
coc
GOTO

M=C

C=C+1{

GOC
C=C+1

GoLC

?7813=1
Gor

?84=1
GOHNC
GSBLNG

GSBLHNG

XS
ALEL
XEND

XS
LBL
XS
X<OROUW

Rit OC

ROUT 2A
:GETPCA

INCAD

(1405)

(1475)

(1472)

E
d

‘
7

i "
a

M
Y

CLEAR RUNHING FLAG
IS THIS EHD?
MO. MUST EE RTH
LINE #_0

RIM?
yES
GET END ADICRESS

CL3/01_HEAD RDDRESS

TELL CCRTIN TG RTH
C0 CLEAR SUZFNUTINE SThok

ALZ: 01_CPGHHE

"<> FUNETION,

(1526)
(1450)

(1535)

(1515S)

¢1500>

"ALLEL". LOGIC AT R3W1I2A

#LEL F.C.7?
YES, ALPHA LABEL
NQ, MUST BE EHD

SAVE F.C.
LCNG LBL?
YES

RUNHING?
YES

SSTFLAG?
NOFE
ALBL?



1074 1521 1 GSBLHG .NXT&YT - 267
1674 1522 0
1075 1523 1074 RCR 2 -
1076 1524 1075 C=C+1 S -
107” 1525 1553 GOKRC KEHDA (1502) GOTO END
toes

* ALBL - ALPHA LABEL
Ne —~

tt —

*

*

se =

he -

’"’—

he —

*

*—-

he —

’—

e-

r-

He—

INCREMENT THE PROGRAM COUNTER PRST THE ALPHA LABEL,
AND DROP INTO SLEL
IN: ME3:21= ALFHA LABEL FUHNCTILCH CODE
OUT: CHIP 0 ZEIECTED
USES: CC13:01, nR{13:01, STATUS BRITE | & 2, BC13:0Q]

MC13:01
USES: 2 SURROUTINHE LEVELS
1087
1088 1526 aLBL £320 C=M RECOVER F.C.
1082 1527 41¢€ A=C -
1091) 1530 106 C=0 X -
1091 1531 1160 0ADD=C -
1092 18:2 1 GSELNG GTAINC ADVANCE PGMCTR
1092 1533 0
1092 1524 33 GOTO SLEL (1537)

LBL/SLBL - (RUMERIC)> LABELASHORT LABEL
INCREMENTS THE PROGRAM COUNTER FAST A NUMERIC
LABEL, &ND ROTATES THE GOOSE RIGHT ONE PCSITION

USES: 1 SUBRQUTIKE LEVEL
1100
1101
1102 1535 LBL f GSBLNG (INCGT2 INC PGMCTR
1102 153¢ 0
1103 1537 SLBL 214 755=1 DISPLAY GOT SOMETHING?
1104 (MSGFLG?)
1105 1540 15408 RTN C YES
1105 1541 I GOsSUB EHLCD
110s 1542 0
1107 1543 1670 RABCR ROTATE GOOQOSE
1108 1544 1 GOLONG: .ENEFOO
1108 1545 2
109
ROWO - ROW ZERO LOSIC
DISTINGUISHES HULLS FROM SHORT LABELS
SKIPS ALL NULLS
IN: C[3:31= FUNCTION CODE

PT= 3
OUT: PT= 3
USES: CL2]
1117
1118
t119
1120 1546 ROUO 1166 C=C-1 KS -
1121 1547 1703 GONC SLEL (1537) SHORT LBL
t122 1550 NULL t GOLOHS. .RUNIKRG SKIP ALL NULLS
1122 1551 2
1123
1124
1125
1126 ENTRY ASH20
1127 ENTRY XASH
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1129

1130

ASH - ASSIGH FUNCTION TO KZTCODE

THIS CODE PERFORMS AN ASSIGHMENT FLHCTIOH ARD aLeo

CLEARS ASSIGNMENTS. RCM FUNCTICHI aQRE- ASSIGKED

BY PLATING THE FUHSTIOHN COCE & KEYCODE IN fM

ASSIGHMENT TABLE. RAM FUWCTIOHE ARE ASSIGHED BY

PLACING THE KEYCODE IN THE CORRESPONDING ALPHA

LABEL. THE RQSSIGHMEHNT BIT MAP J& HAINTRINZD AHD

AGM TABLE REGISTERS ART CREATED RY THIS CNCE ALSO.

IN: Af1:0]= KEYCODBE TU EE-RSSIGHEL/CLERRED

REC 9 = ALPHA STRING/ZCERD

OUT: '

USES: A,B,C.M,H,G,REG 9,REG:10,STATUS BITS 3,8.9.,2.5

USES: 3 SUBRLUTINE LEVZILS

1144

1145

114¢ 1552 HASH 1170 C=FEGH 9 REMOVE ASSICHHEMT?

1147 1553 530 M=C -
1143 1534 1356 ? C#O0 -

1149 13555 1 GOLHC ASN20 YES

114e {55% 2
1150 1557 1270 C=REGN 10 SAVE KEYCODE IN KEG 10

1191 1260 252 AC EX WPT -

1152 1561 1250 REGN=C 10 -

1152 {1562 f C5BLKNG ASRCH CL3:0]_ALBL RDDPR

1153 1563 0
1154 1554 1356 ? C#0 ERROR?

1155 1565 f COLMC SERR YES

1155 1566 2

1155 1567 11590 REGHN=C 9 RES @_ALBL ADDR & F.C.

1157 15°70 1270 C=RECM 10 Al2:11_K.C.

{158 1521 406 A=C X -
1159 1872 1 GSBLNG TBITMA TEST BIT MAP

1159 1573 0
1160 1574 1356 ? C#0 BIT SET?
1161 1575 73 GONC XASHNZ2 (1604) NO
1162 1576 1270 C=REGH 10 CLEAR KEYCODe ENTRY

1163 1577 416 A=C -

1164 1600 1410 Si= 1 -

1165 1601 1 GSBI.NG :GCPKC -

116S 1602 o
1166 1603 23 GOTO +3 (1606

1167 1604 XASHO2 { GSBLNG SREMAP SET BIT

1167 1695 0
1162 1606 1270 C=REGH 10 Al3I:2]1_K.C. AlC1:01_0
1169 1607 406 A=C X -

1170 1610 1756 / SL -
1171 1611 1756 A SL -

1172 1612 1170 C=REGHN 9 BL3:01_F.C.

1123 1613 174 RCR 4 -

1174 1614 356 BC EX -

1125 1615 1014 ?S2=1 PLACE IM RAM?

1176 1616 377 GOC XASR0S (1455) HOFE
1177 1617 1170 C=REGH 9 Cl(3:0]_ALBL ADDRESS

1178 1620 256 AC EX YES
1179 1621 1074 RCR 2 -
1180 1£22 3556 BC EX SAVE K.C.,

1181 1623 24 PT= 3 -



tig
1182
1183
1182
1184
1184
1182
1186
1187
11es
1189
1190
191
t192
1192
1193
1194
1195
tt9¢
1197
1198
1199
1200
1201
120t
1202
t202
1203
1204
1205
1205
1207
1208
1209
1210
1211
1212
1212
1213
1214
1215
1216
1217
1217
1218
1218
1219
1220

1222
1223
1224
1225
122¢
1227
1228
1229
1230
1231
1232

i624
1625
1626
1627
1630
1631
1632
1633
1€34
1635S
1636
1637
1640
1641
1€42
1€43
1€44
1€45
1€48
1647
1650
1651
1652
1653
1654
16355 XASHNOS
1656
1657
1660
1€461

1685
1666
1657
16V0
1671
1672
1673
1674
1675S
1676
1677
1700
1701

1702 ASNIS
1703
1704
1705
1705
1707
1710
1711
1712
17213
1714 ASKR20

1552
1€40
156
34

S30
356

1
0

1434
£30
1352
1€40
256
108

1160

252

1176
356

1356
’?

1160

AN
)
=
O
=

1160
S30
70

356
1260
€30
1046
1406
1703
1740
216

GSBLNG

AE EX
PT=
? ARC
RTH MC
a8 EX
PT=
M=C
BC EY
GSBLHG

PT=
C=M

? C40
RTH HC
AC EX
C=0
DADD=C
GOLONG

GSBLHG -

?83=1
RTN C
C=0
C=8B
RCR
AC EX
RCR
C=C-1
BC EX
GSBLNG

? C#0
GOC
DADD=C
AB EX
cosus

GOLOHNG-

ENTRY

DADD=C
M=C
C=DaTA
BC EX
DATA=C
C=M
C=C+1
? ALC
GONC
RTN
B8=A

INCHD2Z

.INCRDA

GTeyYT

WPT

PTBYTA

1

UPT

X

_.TSTMARP:

GCPKC

WPT
10
WPT
2
S

AVAILA

ASNIS

TSTHAP

‘PACKE

ASNIS

X
x
ASNTS

(1702)

(1702)

269g

GET KEYCODE BYTE

TEST FOR ASSIGH SAME KEY 5

th. IN
KEYS EQUAL DONT, ae
PLACE KEY CODE WY Ssitei”
= A iePS

-
> wMogt

- Lo

TEST TQ UPDATE BIT HMaP

NOT HEELED

UPDATE EIT MAP

PLACE K.C. & F.C.

DORE?
YES
CCRSTRUCT REGISTER TO INSERT

B_REG TO INSERT
ANY RODN?

YES
ENABLE CHIP 0

CLEAR BIT IN BIT MAP

ERTRY POINT MADE FOR CARD REAGER

SELECT REGISTER
SAYE ADDR
SWITCH REG CORTEHTS

INCREMENT ADLR

END?

RETURN
SAVE F.C. & K.C,
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E
E
R
E
X
E
E
R
E
E
E
R
D

1232 1745 t GSELNG ‘TSTiHaP UPDATE BIT Hep
1232 1716 0 0
{234 1717 156 AB EX aC1101_K.C. 0
1225 1720 1410 S1= 1 -
123¢ 1721 1 GOLONG:GCPKC CLEAR K.C.
123¢ 1722 2 -

nao
SAYRTN - SAVE RETURN ADDRESS (IN REG 10 [2:01] SN
SAYRC =~ SAVE RETURN CONDITIONED OH S7 FE PR
SAVRIO = SAVE THE #DDRESS IN THE A AND C REGISTERS [3:0] 33_F% ewe

SAVR10 REGUIFES PT=3 GH ENTRY TN ria
Ww

12432 ENTRY SAVRTN Te
1244 ENTRY SaVRC ve?
1245 ENTRY SAVRTO
1246 1723 SAVRTH 1 GOSUB GETPC RTHS PC IN BOTH & alD C
1246 1724 0
1247 1725 SAVR10 314 2510=1 ROMFLAG?
1248 1726 57 GOC SAVR20 (1733) YES
1249 1727 106 C=0 X PACK RAM ADDRESS INTC 3 LISITS
1250 1730 1712 C SR WPT
1251 1731 506 A=A+C ¥
1252 1732 2 A=0 PT
1252 1733 SAYR20 1270 C=REGN 10
1254 173 252 AC EX WPT
1255 1735 1250 REGH=C 10
1256 1736 1740 RTH

1258 1737 SAVRC 1214 ?267=1 NEQ?
1253 1740 1€37 GOC SAVRTH (1223) YES
1260 1741 6 A=0 X SAVE X000 TO
1261 1742 34 PT= 3 REMEMRER THIS IS
1262 1743 1703 GOTO  SAYR20 (1733> GTO

1266 ENTRY IORUN
1267 1744 IORUH 460 LDI
1268 1745 13 CON 11 MAIN RUNNING LOOP
1269 FALL INTO" ROMCHK HERE

ROMCHK = PLUG-IN ROM CHECK SUBROUTINE
LOOKS AT LOCATIONS AT THE END OFROM CHIPS S-F
IF THE LOCATICH 1S NON-ZERO, THEN DUES A GOTOC TO THAT LOCATION
LOCATIONS T2 BE CHECKED ARE-SPECIFIED IN C.X ON ENTRY:

PAUSE LOOP (-FF4) ,,. C.X=12 HOGTE - MUST RETURN IN A MULTIPLE
OF 80 STATES AND ADJUST PAUSETIMER ACCORDINGLY

MAIN RUNNING LOOP (-FF5) ... C.X=11
WAKE UP FROM DEEP SLEEP WITH NO KEY DOWN ¢(-FF6)> .,.. C.¥=10
OFF LOCATION ¢(=FF?) ... C.X=9
1/0 SERVICE (-FF8) ... C.X=8
WAKEUP FROM DEEP SLEEP (=FF9) ... C.X=7
COLD START ¢(-FFAY ... C,X=6

FOR ENTRY: HEX MODE, P SELECTED, SS€0 UP, CHIP 0 SELECTED
PLUG-IN ROMS HUST PRESERVE CC10:2] AND RETURN TO RMCK10 WITH

HEX MODE, P SELECTED, STATUS SET 0 UP, AND CHIP 0 SELECTED.
PLUG-IN ROME MAY RETURN TO RMCKIS (SAYING ONE WORD TIMED) IF
ALL OF THE ABOVE CONDITIONS ARE SATISFIED AND IN ADCITION
PTR P=6.
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ALL SUBROUTIHE LEVELS ARE AVAILaRLE EXCEPT IH 1/0 SERVICE ENTRY.
IF PKSEQ IS CET THEW 1/0 SERVICE ROUTIMES MUST EITHER PRESERVE 21
THREE SUBROUTIHE RETUKHSE ON THE SUBRCGUTINE STACK OR ELSE TERMINATE «1
THE PARTIAL KEY SERUEMCE.

1295 ENTRY ROMCHK
(296 1746 ROMNCHK 406 A=C x SAVE «DDR IM A.X
1297 1747 1004 S2= 0 CLEAR IOFLG
1298 1750 16720 C=REGHN 14
1299 1751 1€30 C=ST
1300 1752 1650 REGH=C 14 STORE SSO
1301 1¢53 246 AC EX X RESTORE ADDR
1302 ENTRY RMCKO0S PRUSE LOOP ENTERS HERE
1303 RMCK 0S
1304 1754 1474 RCR 1
1305 1755 650 C=STK
1306 17356 1324 RCR 13
1307 1757 34 PT= 3
1308 1780 $20 LC 4
1309 1751 1206 C=-C X
1310 1762 674 RCR 11
C NOW H&S ROMCHK’S RETURN ADDRESS IHW DIGITS 10:7 AND THE TARGET
ADDRESS IN THE PLUG-IN ROMS IN DIGITS 6:3 (NOTE CHIP # IS 4 AT
PRESENT, BUT WILL BE INCREMERTEDO TO S, THE LOVEST POSSIBLE
PLUG-IN ADDRESS).
1315 ENTRY RMCK1O
1316 1763 RMCK1Q 534 PT= é
1317 ENTRY RMCK1S
1318 1764 RMCKIS 1042 C=C+! PT
1319 1765 33 GONE RMCK28 (1770)
1320 1766 174 RCR 4
1321 1767 740 GOTOC RETURN TO CALLING PGH
1322
1323 1770 RMCK20 1460 CXISA
1324 1771 1346 7? C40 KX
1325 1772 1723 GONC RMCK1S (1764)
1326 1773 740 GOTOC
1327
1328
1329

1331 UNLIST
1334 END

ERRORS 1 0



SYMBOL

ALBL
ASH S
ASH20
ACRCH
DOSRCH
DOSRCH
GTSRCH
IORUM
LBL
NULL
RHMCKOS
RMCK10
RMCK1S
RMCK20
ROMCHK
ROWO
ROW
ROU 2
ROWI2A
RTHOO
RTN1O
RTN1S
RTH21
RTHZ
RTHN20
RTN33
RTN3S
RUT OD
€ARAIO0
SARRK20
CARA3Y
SARA40
SARASD
SAaR002
SARO O04
SaR00s
SARN1O
SARO 1!
€AROIS
SAaR020
SARO21
€AR022
SAR025
€AR030
€ARO3S
€ar040
SARD42
SAR042
€AR045
SAaR047
€ARO48
SAROSH
SARNSS
SAROKO
SARON
SAVR1O

TABLE

1526

1702

1714
1305

342

344
33°
{744

1535

1559

1754

1763

1764

1770

1746
1S4¢£
655

1503
1500

1405

1411

1432

1454

14495

1457

1472

1475

1515
1315

1324
1343

1354

1372
1022
1044

1047
1056

1055S

1056

1077

1100

1101

1113
1144

1161
1163

1165
1206
1215

1220

1242
125t
1254

1303

1015

1725

1501
17212

1505

1772
1765

1514
1453
1406
1447
1417
1430
1410
1477
14672
1512
1377

1363
1373
1361
1042
1040
1042

1071
1112
i065
1164

1110
1162
1154
1156
1103
1176
1131
1242
1252
1240
1160
1260

1673

1422

1147

1234 t2283



cAYR2u 1733 - 1742 1725
SAYRC 1737 -
SAVRTH 1723 - 1740
SEARCH 64 -
SEARCH 63 -
SERP. 350 - 325 277 270 264
SERRAF 277 - 254 3a
SGTO10 ’a2 - 67
SGTOtS 707 - 6646
SGTO19 7t -
S6T020 712 - 743 740 731 706 701
SGT023 714 - 664
SGT030 732 - 726
SGT035 741 - 7356
SGT040 744 - 715
Si3TO4S 761 - VSS
SGTOSY 7°63 - 760
SGTOSS TES - 7S?
SGTO0s0 1012 - 773 ?70
SLBL 153 - 1547 1534
SHR10 ve - 112
ENR12 101 - 125 tS5 +152 121 117
SNRS0 120 - 114
SHRSS 125 - 214
SHRED 1S0 - 134
SHRES 1533 - 167 163 t37
SNR? 0 1956 - 110
SHR?2 176 - 171
SHR73 206 - 1727
SNRE0 211 - 161
SNRO1N 3 - 37 24 16 13 7
SNRO12 4 -
SNROZ20 20 - it
SHRO3O 52 - 27
SNRD40 Sv - 17
SHROSO 61 - 42
SHRO9 e - 55 S1 31
SNROM 0 - 71
XASN 1552 -
XASNOZ 1604 - 1575
XASNOS 1655 - 1616
{END 1450 - 1502
KENDA 1502 - 1525
REQ20 362 - 453 3595
REQ49 400 - 420
XEQSO 401 - 361
REQCO1 352 - 336
XGA00 21S -
XGI 307 -
XGIO0S 330 -
XGIl07 332 - 306
XGI130 2z7? - 316
XGI40 237 - 245
RGISO 245 - 240
nGIS52 2S - 225 223 221
XGIS4 257 - 226
XGISS 261 - 2355
XGIS? 301 - 262
XGIs0 302 - 260
XGNN 406 - 474



RGHHOZ
XGHHOS
XGHNOS
NCHNTO
XGHN12
XGNH1S
XGMH20
KGHH29
KGHN3O
RGNN3S
KCNH4 0
HGHESO
XGHH53
XGNMH6&0
XGHHES
RGHEZQ
HGHHTS
XGHN8Q
XGTO
¥RTN
HXERQ

426
450
45t
422
424
45+
475
50S
S20
S33
3%

S540
o43
S546
S54
574
S7H
600
49S
1403
457

4i1
53°?

4st
377
444
427
476
542
553

S16
S3t
S26
SQ€
370
Sr3
572

o
o
n

a
c
o
N

G
J

#
Y

S45

2
pet



ENTRY TABLE

ASN1S
ASN20
ASRCH
DOSRCH
DUSRCH
GTSRCH
IORUHN
RMCK OS
RMCK10
RMCK15
ROMCHK
ROWY
ROW 1
ROWI2
RTH30
SARO21
SARO22
SAROM
SAVR1D
SAYRC
SAYRTH
SERRCI
SEARCH
SERR
SGTO19
SNR1O
SHNR12
SHROMNM
XASHN
XEND
XEQCO1
XGAROO
XGI
XG107
XGIS?
XGNHN10
XGHNN12
XGHN4 0
XGTO
XRTN
KXEQ

1702
1714
1305
343
344
337
1744
1754
1763
1764
t74¢
1546
653
1503
1457
1100
1101
1015
1vas
1737
1723

64
63

3510
‘1
°c

101
0

1552
1450
352
215
307
322
301
422
424
S35
405
1402
45?



EXTERNAL REFERERCES

ADRFCH
AURFCH
£SHN20
ASN20

ASRCH

ASRCH
AVAILA
AvAlIta
BCOBIN
BCDBIN
CrLOSP

caLDSP

CHKRPC
CHKPPC
CLREB2
CLREB2

CLRS87Z
CLRSEZ
CPGMHD

CPGMHD
DCRTI1O
CCRT1O0
DECAD
DECAD
DECADA
DECADY
DOSRCT
DOSRCH
DOSRCH

DOSRCH
EHNCPOQO
ENCPOO

ENLCD
ENLCD
ERRNE
ERRHNE
FLINKP
FLINKP

GCPKC
GCPKC
GETPC

GETPC
GETPCA
GETPCA

GT3D0BT
GT3DBT
GTAINC

GTAINC

GTEeYT
GTBYT

GTBYTA
GCTBYTA
GTLINK
GTLINK
GTSRCH
GTSRCH

312
313
1555
1556
251
252
1670
167
37
320
551
552
1442
1444
401
402
375
375
172
123

1473
1474
304
305
137
140
326
327
563
564
1544
1545
1541
1542
350
35¢
1464
1455
1601
1602
66
67

500
501
521
522
1532
1532
1630
1631
629
621
164
165

710

1562
1563

~
4

=
)

«
n
N

O
O

1470
1471

142
143
41S
416

1655
1656
200
201

1511S
1516
S35
SSé6

745
746

7ES
266

1721
1722
461
462

616
617

780
vot

1723
1724



INCAD
INCAD
INCADZ
INCADZ
IHCARDA
INCADHA
INCEGTZ
INCGT2
MASK
MASK
NFRPU
HFRPU
HXBYTA
NXBYTA
NXLTX
HRLTX
NXTBYT
HXTBYT
PACKE
PACKE
PTBYTA
PTBYTA
PUTPC
PUTPC
PUTPCX
PUTPCX
ROMHED
ROMHED
RUN
RUN
RUNING
RUNING
SArR021
SARO21
SAR022
SAR022
SARCHM
SARONM
€AVRIO
SAVR1O
SAYRC
SAVRC
SEARCH
SEARCH!
SERR
SERR
SGTO19
SGTO19
SREMAP
SREMAP
TBITMA
TBITMA
TSTHMAP
TSTHMARP
UPLINK
UPLINK
X<{J>ROW
X<>ROUW
XGNNtO
XGNN10

463
464
7
100
153
154
€353
656
1024
1025
424
425

1566
1013
1014
1604
1605S
1572
1573
1653
1654
1329
1321
1507
1510
712
713

465
466
202
203
631
632
1535
1536

211
212

€35
636

1475
td7é

307
310

1676
1677

1517
1520
1334
133%
1336
1337

502
503

647
650

1715
1716

1624
1625
1626
1627

637
640

— o
O
o
— -
Q

1345
1346

1642
1643

27
~—



KGHNA
XGHMH4 0

End of VAS assenbly

653
654

YASH ROM ASSEMBLY REY, 6/814

OPTICHS: LC S

* HP41C MAINFRAME MICROCODE ADDRESSES
bd

4 FILE CHTQE
5 ENTRY AvaIL
6 ENTRY AvalLA
7 ENTRY ESTEP
8 ENTRY ESTER
9 ENTRY BKPIMZ

10 ENTRY BSTE
11 ENTRY BSTEPA
12 ENTRY DECAD
13 ENTRY DECEDA
14 ENTRY FIUEHD
15 ENTRY FLINK
16 ENTRY GETPC
17 ENTRY INCAD
12 ENTRY IMNCHDA
19 ENTRY LINNMI
20 ENTRY LIHNIA
21 EHTRY  LIHMUM
22 ENTRY KNXLDEL
23 ENTRY HNXLSST
24 ENTRY FLINKA
25 ENTRY FLIWKM
2¢ ENTRY FLIHKP
27 ENTRY GTBYT
28 ENTRY GTETTO
29 ENTRY GETPCA
30 ENTRY GTEYTA
31 ENTRY GTONN
32 ENTRY GTO.S
332 ENTRY IMN3B
34 ENTRY INBYT
35 ENTRY INBYTC
36 ENTRY INBYTP
37 ENTRY IHEYTO
38 ENTRY INBYTH
39 ENTRY INCAD2
40 ENTRY IHCHDP
41 ENTRY IHEYX
42 ENTRY INLIN
43 ENTRY INSLIN
44 ENTRY IHLIN2
45 ENTRY INSTR
46 ENTRY INTXC
47 ENTRY NRODMZ
48 ENTRY NXEYTA
49 ENTRY NXEYT3
50 ENTRY HXLIB
51 EHTRY NXL3IB2
52 ENTRY NXLCHN

B24 G0N=-2377°7

D
I ~1



= PUT BYTE BRANCH TABLE

107
108
108
109
110

N
—
-
=
-
O
o
O
N
O
T
A
D
L
W
N
—
-
O

—
-
—
h
n

SS
S56
S57

70
443
70

J€3
70

303
70

223
’0
143
70
63
70

1574
312
1074
263
374
312
174
223
474
312
S74
163
S74
312
474
123
174
312
374
63

1074
312

15724
23

212
1260
34

1740
1074
352
1574
443

TELPBA

Peat

PBAS

PBA4

PBA3

PBAR2

PBA

PBAO
PBAEND

INBY

ERRDE 1
0
0

* PUT LINK BRANCH TABLE

ENTRY
EHTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY

C=0ATA

GOTO
C=DATRH
GOTO
C=DATA

GOTO

C=DATA

GOTO

C=DATA

GOTO

C=DATA
GOTO
C=DATA

RCR
C=8B
RCR

GOTO
RCR

C=8

RCR

GOTO

RCR

C=8

RCR

GOTO

RCR

C=B
RCR

GOTO
RCR

C=B

RCR

GOTO
RCR

C=8B
RCR

GOTO

C=8
DaTA=C

PT=

RTHN
RCR

BC EX

RCR

GOTO

ENTRY
Gosus

XDEF

HALIH
HXL INA
NXLIN3
HNL TX
PTEYTM
PUTPCL
SKPLIN

FPEAO

PERS

12
WPT

2
PBHERD

10
WPT
4
PRAERD

8

WPT

6
PBAEND

6
WPT
o

PBGEND
4
WPT

10

PBARERD

2
WPT

12
PB&END

WPT

3

2
WPT
12
INBEXA

ERRDE
ERROR

MSGDE
FILLTO: eS?

4¢€)>

46)

46)

46)

46)

7? ENTRY POINTEZCC,2,4,....,1

BYTE ©

EYTE 1

BYTE €
ROTATE PROFER BYTE INTO
STORE 1 (OR 2) BYTE(S)
RESTORE BYTEXS)> TO PLGFER
CLEAN UP

NO ROTATION HMEEDED HERE
RESTORE REGISTER IH MEMORY
RESTORE POINTER
DONE!

Fo

2)

3

ST 7 Ni
Slit

POSITION



fiz 0 TELPTL 70 C=DARTA
13 61 4032 COTO
114 62 70 C=DHTH
118 63 1623 GOTO
116 64 70 C=DaTA
117 65 1542 GCTA
118 £6 70 C=DATA
ite 67 1463 GCTO

120 70 70 C=0ATA

121 71 1403 GOTO
122 72 70 C=DaTA
123 73 1323 GOTO
124 rd 70 C=DATRA
125 v3 1243 GOTO
126 76 PBAéA 1163 GOTO
127 FILLTO

7 0000 NOP
» INSERT BYTE BRAMCH TABLE

129 100 TBLINB 70 C=DATA
130 101 533 GOTO
131 to02 70 C=DATAH
132 103 1463 GOTO
132 104 70 C=DATA
134 105 433 GOTO
135 106 70 C=DAaTA
136 107 353 GOTO
137 110 70 C=DATA
138 t11 273 GOTO
139 ti2 70 C=DPATRH
140 113 213 GOTO
141 114 IHBS 70 C=DaTA
142 115 1574 RCR
142 116 352 BC EX
144 117 1074 RCR
145 120 INBEXA 353 GOTO
146 121 PTLO 1574 RCR
147 122 302 C=8B
148 123 326 C=B
149 124 1074 RCR
150 125 1250 DATA=C
1St 126 252 AC EX
152 127 412 A=C
152 130 1156 C=C-1
154 131 1160 DADL=C
1SS 132 1434 PT=
156 133 1433 GOTO
157 134 INBS 374 RCR
158 135 352 BC EX
159 136 174 RCR
160 137 163 GOTO
161 140 INB4 474 RCR
162 141 352 BC EX
162 142 574 RCR
164 143 123 GOTO
165 144 IHMB3 S74 RCR
166 14S 352 BC EX
167 146 474 RCR
168 147 63 GOTO
162 150 INBRZ 174 RCR
170 1514 352 BC EX

PTLO

FEAL

PBA1

PBAZ2

PBA3

PBA4

PBAS
PBAS
rar
«7

INBO

INE

INB2

INB3

PBR6EA
10
WPT
4

IHBEX
8

WPT

6
INBEX

6
WPT
8

INBEX
4

WPT

121)

45)

41)

335)

31)

25)

21)
14)

154)

S12

150)

144)

140)

134)

155)

76)

155)

155)

135)

7 ENTRY POIHTSC 0, 2,4, 00,12)
SEECIRL CASE ON EOUNDARY

Fy ¢
e230

 

INSERT BYTE BRaARCH TKRELE
ON 1& WORD BOUHDARY

GET REGISTER TO INSERT INTO.
POSITION BYTE OF INTEREST 1d £lu-1]
EXCHANGE BYTE WITH BYTE IN REGLLSTER
PUT BYTE BACK INTC RIGHT PFOSITICH Ibs
FINISH UP
PUT FIRST BYTE IN

PUT IN SECOND BYTE
IN THE NEXT REGISTER



171 152 374
172 152 23
173 154 IHED 352
174 155 IHGEX 1312
175 156 107
126 157 1250
177 160 £26
178 161 1076
179 162 256
180 163 106
181 164 1160
182 165 1740
182 166 INLIH {
182 167 0
184 170 MROOM 1356
18s 171 722

» INSERT ASSURED HERE,
187 172 1
1e7 173 0
188 174 1
188 175 0
189 176 174
180 177 i
190 200 0
19; 201 1246
192 202 23
192 203 1056
194
195 204 1
195 205 0
196 206 £30
197 207 412
198 210 1474
fee 211 1434
200 212 43
201 213 INL2 1166
202 214 1224
203 215 1734
204 216 IHNL1 1166
205 217 1743
206 220 116
207 221 1160
208 222 1520
209 223 1156
210 224 1550
21¢ 225 INLZ 1056
212 226 1160
213 22 246
214 230 70
215 231 246
216 232 1146
217 233 1160
218 234 246
219 235 1360
220 236 246
221 237 1046
222 240 1546
223 241 1647
224 242 246
225 243 256

f2CR

G370

> BRC EX

7? BEU
GOC

DiaTha=C

C=
C=C+1
AC EX

C=C
LARDD=C
RTN

GOSUR

? CED

GONC

Gosue

gosle

RCR
Gosue

? CHO
GONC
C=C+1
LEGAL
GosSuB

C=H
A=C
RCR
PT=
GOTO
C=C-1
INC PT
INC PT
c=C-1
GGNC
c=0
DADD=C
C=REGN
c=C-1
REGN=C
C=C+1
DADD=C
BC EX
C=DATA
BC EX
c=C-1
DADD=C
BC EX
DATA=C
BC EN
C=C+1
? AHC
coc
BC EX
AC EX

10
IHRER

UFRT

WFPT

IHLIH

AVAIL

NORCO

FL IME

FIXED

4
GTLRK#

x
*+2

PTLIRK

WPT
1
1
INL1
XS

XS
IHLZ2

13

-
—

W

NL3

X
=
X
X
X

X
X
X

x

¢ 155)

( 166)

~
~

P
o

[
1

«
J

~
~
’

¢ 204)

( N
N

T
h
~
~

¢ 213)

¢ 223)

RESTORE RENISTERS
WGKE UP CHIF ©

POHE
CHECK IF EMPTY

\J 1) FP
o4  [

ERTOF

»
I
T
)

0

i
r

6
;

I -
*

REG.

TER?

“IT

FIND LINKS TC FIA UF CHAI

FIX

FIX UP FOLLIWIHG
GET

TOP
YES,
ADE

Up END

LINK

ELEMENT
00 NOT

t TO RE

LIKK

OF CHeIN?
HING
GISTER COUNT

PUT LINK BACK

PUT
SET
CXS

BYTE #
PT TO T
1.

IN CRS]
Ge DIGIT OF T#=

FIX UP CHAINHERD

PUT BACK
MOWE REGISTERS COUWN

FINI
NO,
CLEAR

SHED?
MOVE AN
N UP

OTHER LINE.

AYVAILRELE

gs
-~
| E < ~-

-SE



226 244 i260 DaTa=C STORE A TEMPORARILY nn
227 24% tte C=0 CREATE HULL FEGISTER end

228 2496 252 AC E: WPT PILACE HULLS IH BEGINING GF RECIZTCR

229 247 256 AC EX
2320 50 70 C=DATA RETRIEVE CLD g&

231 251% 256 AC EX

232 252 1350 DaTA=C STORE LAST PRY OF ROSTISTER

233 253 £30 C=N
234 254 11€0 DaDD=C

235 288 70 C=DnTA

23€ 256 112 C=0 WPT STORE LAST PuRT OF SEGISTER HiT + ©

237 25°7¢ 1250 DaTA=C MORE NULLS

228 2F0 £30 C=H GO EBGCK wil FINISH THE IulERT

239 241 1 GOLONG IHBYTI

239 262 2
240 263 NORCOM £30 C=M NO PQOM - ERROR EXIT
241 254 412 A=C WPT CERO PREVIOUSLY INSERTED &TEFS

242 2685 193 GOTO HEOOM2 ( 275)

242 2&6 HRODMI i GOSUB DEC=DA

242 267 0
244 270 106 C=90 X
24S 271 1 GOSUB PTEBYTM

24S 272 0
246 273 1176 C=C-1 SS DONE?

247 274 530 H=C

248 275 MROOM2 1376 ? C#0 S
242 276 1707 GaC HROOMTI ¢ 266» HD, ZER(O QUT SOME MORE BYTES,

250 277 {114 759=1 SET RUNMIHNG TO ASSURE L.CK SEF

251 300 23 GOHNC 42 ¢( 302) IF £9=1

252 301 1310 S12= 1

253 302 NRAOMI t GOLONG PACKE

253 303 2
>
* AYAIL - FIND AH AVAILABLE REGISTER
* THIS SUBROUTINE PLRCES CHAINHEAD-t IN ALIX] AND LGIOKS
= TO SEE IF CH&INHE&D-1 IS AVRINABLE FOR USE IN IHSERTIHNS
*—- OR IN ASSIGHIHG, CCX] IS RETURMED AS 0 IF THERE IS NO RCO,
*- IF THERE IS ROOM, €[X] IS RETURNED aS DECIMAL 192.
*= NOTHIHG IS ASSUMED AND PT IS RETURKED AS 3
* AVAILA =~ SAME AS AVAIL EXCEPT PT NOT SET AHD REG 0 RSSUMKRED
*--SELECTED.
">

264 3204 AVAIL 116 C=0
265 303 34 PT= 3
266 206 1160 DROD=C
267 3207 AVAILA 1S70 C=REGN 13 GET CHAINHEAD ADDRESS
268 310 1156 C=C-1
269 311 1160 DADD=C SELECT CHAINHEAD-1 REGISTER
270 312 406 A=C X SAVE ADDRESS IN A
271 313 70 C=DATA GET THE REGISTER
272 314 1356 ? C&O NGN ZERO REGISTER?
273 315 S7 GoC AVAIL1 ¢ 222) YES, ERROR ERIT
274 316 460 LDI
273 3i7 300 CCH 192 REGISTER EXISTENT?
276 320 1406 ? AKC KX
27? 321 1640 RTN HC YES, SUCCESS EXIT
273 322 AVAILt ti16 C=0 FAILURE EXIT
279 323 1740 RTH

"

* BSTEP - BACK STEP



#* WHEM CALLED, ASSUMES THE- PROGRAM COUNTER IS POINTING
*- AT AN UNKNOUH LINE, THIS RCUTIHE MOVES THE 2383

#*—  PROCRAM COUNTER TO POIHT AT THE BYTE JUST PRECEEDINT THE UNKNOWN

*— LINE.

* WORKS IH ROM COR RAH
= WILL BACK STEP PAST BEGIMNIHG OF MEMORY TO EHD

#— IF LIHZ HUMBER = 1 QR 0,
= ASSUMES NOTHING
* USES AR,BLO-3],C,M,N,S[0-71,3.SUB LEVELS
*

* BACK AROUHD TO END CASE OF BACK STEP
292 324 BETEPe 314 ?2S10=1 ROM FLAG?
294 325 207 GOC BSTEPS ( 345) YES, DO BACK STEP IN ROM
293 326 1 GOSUB FLINKP FIND THE END OF THE PROGR&M
295 327 0
29¢ 230 474 RCR 8
297 33t 412 A=C WPT
298 MOVE BACK ONz BYIE
299 3:32 1 GOSUB PUTPCD PUT PC THERE
299 233 0
300 334 1 COLONC .LIRHMI CALCULATE HEWR LIKE MNUMEER AKER KTR
300 2335 2
30t 335 BETEP 1 GOSUB LIHNUN GET THE LINENUMBRER
30t 337 0
302 240 1146 C=C-1 KX 0?
303 341 1637 GOC BSTEP2 ( 224) YES, GO TO EMD.
304 342 1246 ? C#Q X 1?
305 243 1613 GOHNC “BSTEP2 ( 324) YES, GD TO EHD,
306 244 1750 REGH=C 15 HO, FIX LIHE NUMBER
307 34S BSTEP3 1 GOSUB GETPC GET PROGRAM COUNTER
307 246 0
308 347 314 ?S10=1 POM FLAG
309 350 457 GOC BKROM ( 415) KOM-
310 351 1 GOSuB FLIKK RAM
310 352 0
3t1t 353 BSTEPA ©?30 CM EX SAVE ADDRESES IN M
312 354 1512 ? A#0 WPT TOP OF MEMORY?
313 355 47 GOC PSTH ¢ 361) NO
314 356 1 GOsSUB FSTIH YES - MOVE TO BEFORE FIRST INSTRUCTIC
314 357 0
31S 350 33 GOTO BST2 ( 363>
316 34ht BSTI t GO0SuUB DECHDA MOVE TO ADDRESS BEFORE LIRK
316 3862 0
317 363 BSTZ2 ft GOsSUB GTBYTA GET BYTE
317 354 0
318 36S 1574 RCR 12
319 266 1704 CLR ST SET UP FOR NXLIN
320 367 110 S4= 1
321 370 73 GOTO BSTHL2 ( 377) GO FIND THE END OF THE CURRERT LIME

* REVISED EACK STEP MAIN LOOP
323 371 BSTHL 374 RCR 10 SAVE PREVIOUS 2 ADDRESSES
324 372 312 C=B WPT
325 373 296 AC EX
326 374 730 CM EX GET REGISTER BACK
327 37S t GOSUB HXLIN MOVE UP ONz LIKE
327 376 0
328 377 BSTHML2 730 CM EX
329 400 212 B=A WPT
330 401 256 AC EX
331 402 1406 ? AKC KX tIORE?



332 403 1567 GOC BsThHL ( 3Vi)> YES
322 404 1546 2 A4C XK SAME REG? 284
234 40S 57 GCC BSTHML! ¢ 412) KO, DONE ’
335 406 1402 2? A<C PT MORE?
336 407 1627 GOC BSTHL << 371) YES
327 410 1552 7 A#C WPT DONE?
332 411 1603 CONC BSTHL <¢ 371) HO, DOM'T QUIT ON EQUAL
339 412 BSTHMLt 474 RCR 8 DONE-3GET OLD ADDRESS
340 413 ESTE { GOLONG .BSTE2 PUT IN PC
340 414d 2

* ROM BACK STEP- HERE
342 415 BEKROM 674 RCR 11 PUT PC IN PLACE
343 416 410 €8= 1 SET CTONN RIT
344 417 BEROM! 1460 CXISA GET BYTE
345 420 1172 C=C-1 HM MOVE TO FREVISUS BYTF
346 421 1166 C=C-1 XS STHRTIHG BYTE?
347 422 1257 GOC BKROMI ¢ 417) HO
348 423 74 RCR 3 PUT IN PLACE
349 424 1176 C=C-1 S BEGIN?
350 425 t GOLNC BKEROM2 YES, GOTO LINE FFF OF PROS
350 426 2
351 427 1643 COTO BSTE { 4137 NO, DONE!

ae

w FIKEMD - FIN END
=-SETS DECGHPILE AND PACK BITS IN AN END SPECIFIED
*x~BY CC8-111
«-PT=3 IN &ND OUT
%~-1JSES 1 SUB LEVEL
* USES AC0-33,BL0-31,M
*

360 430 FIMEND 530 M=C SAVE ADNRRESSES
361 4321 474 RCR 8 RET END ADDRESS
362 432 412 A=C WPT
367 433 { GOSUB INCAD2 CET END BYTE
363 434 0
364 435 1 GOSUB GTBYTA
364 436 0
365 437 1634 PT= 0 PUT DECOMPILE AND PACK BITS IN END
366 440 1220 LC 15
367 441 PTBYTHM 1 COSUB PTBYTA
367 442 0
368 443 630 C=M RESTORE ADDRESS
369 444 1740 RTN

FLINK = FIND LINKS
GIVEN AM ADORESS IN MM FORM IN £00=31
RETURNS THE FOLLOWING IN MM- FORM:

FLINKP - SAME AS FLIHK EXCEPT USES THE PC AS THE INPUT ADDRESS

FLINKA - SAME AS FLINK EXCEPT INPUT ADDRESS IN ACL0-31.

F
N
R
E
F
E
R
E
E

AL0-31- THE ADDRESS OF THE LINK PRECEEDING (HIGHER REG #)
*-THE INPUT ADDRESS.
* CC0-31- THE INPUT ADRESS
» CL4-7]- THE ADDRESS OF THE NEXT LINK FOLLONING THE INPUT
*~ ADDRESS,
% C[8-111- THE ADDRESS OF THEFIRST END FOLLOWING THE INPUT
»- ADDRESS
* MCO-2] AND MC131 - THE LIHKPRECEEDING THE IHPUT ADDRESS



* NOTE- IF MO LIMK PRECEEDES THE IwWPUT ADDRESS (TOP

w- THEH AC0-32] AND M SET TO O

* IJSES ALU-31,BE[0-Z1,C00-111,M.1 SUR .LEVEL 2858

* PT=3 ON RETURH
39t 445 FLINKP 1
391 446 0
392 447 FLIMHYA 232
392 450 FLINK 730
394 451 FLIHKM 1
334 452 0
395 453 1074
39¢ 454 33
39¢ 455 FLINEKY !
337 4546 0
398 457 FLINK2 730
399 460 1406
400 46! 77
401 4¢€2 15486
402 443 1540
403 464 1402
404 465 37
405 466 1542
406 467 1540
407 470 FLINK3 174
408 471 212
409 472 312
410 473 374
411 474 230
412 475 1076
413 476 147
414 477 230
415 500 474
416 S01 312
417 S02 S74
418 S03 230
419 S04 1504
420 S0S 1176
421 S506 ??76
422 S507 ’?6
423 St0 23
424 Sit 1510
425 S512 FLINKS 1346
426 513 1427
427 St4 12
428 SiS 116
429 Si6 730
430 St? 1740

*

* GETPC - RETRIEVES THE

Gosue GETPC GET PROGRAM COUNTER

AC EX WPT MOYE ADDRESS TO C
cH EX
GOSUB GTFEND GET THE FINAL EHKD

RCR 2 PUT IN PLACE
GOTO FLINKZ2 ¢ 457)
GOSU8 UPLINK MOVE UP § LINK

CM EX RETRIEVE ADDRESSES
? RKC KX SEE "IF DONE
GocC FLINKI ¢ 470) NO WAY - TRY AGAIN
? AC KX CHECK FOR SAME REGISTER CasE
RTN C DONE!
? ALC PT CHECK BYTE
Goce FLINKS ¢ 470) TRY AGAIN
? ARC PT ON LINK?
RTN C ALL DONE IF NOT EcOaL
RCR 4 €0 UP ANOTHER LINK
B=A WPT PUT ADDRESS IN FOLLOWING LINK SPQ
C=8B WPT
RCR 10
CH EX €HECK FOR END
C=C+1 §
Goc FLIMKS ¢ S12) CARRY IF ALPHA LABEL
cH EX PUT ADDRESS IN FOLLOWING ERD SPOT
RCR 8
C=8B WPT
RCR 6
CH EX
S12= 0 CLEAR PRIVACY STATUS BIT
c=C-t § RESTORE END BYTE
C=C+C §S CHECK PRIVATE BIT FOR THIS FROGRAN
C=C+C S$ IS IT 1
GONC *+2 ( S12) NO, LEAVE PRIVACY RESET
S12= 1 YES, SET PRIVACY STATUS
? C#0 X CHECK FOR END OF CHAIN
GoC FLINKY ¢ 43535) NON ZeRO = TRY AGAIN
A=0 WPT FIX UP END OF CHAIN EXIT
C=0
cM EX
RTH

PC AFTER SELECTING CHIP 0 AND CRERTES
*- THE MM 4DDRESS FORM BY DOUBLING THE BYTE NUMBER IF THE
*- S10=0. THE- RESULTING
*--STORED IN AL0-31]

MM ADDRESS IS

* GETPCA - SAME AS GETPC EXCEPT CHIP 0 ASSUMED SELECTED,
* SETS PT=3
* USES AL0-31,AHD C
*®

440 520 GETPC 116
441 S21 1160
442 522 GETPCA 1470

442 523 34

C=0
DADD=C
C=REGN 12
PT= 3



444
44S
446
447
448

he

* GTONM
* REPLRCES THE PROGRAN COUNTER WITH

SPECIFIED RY wal0-21w- THES

S524
S25
S26
527
530

34
27

742
412
1740

- GOTO LINE HNN

LIHE

3
0

C
y

=
=

oC

L

D
O
O
D

a

RT - pe
a

or

FFF IN Aal0-23 MEANS GTC...
* USES
*

456
457
4'59
439
459
460
461
462
443
ded
46S
466
467
463
469
469
470
471
472
473
474
474

A,BLU-ZIC,H,M,P,Q,SL0-71

S531
532
S33
S34
S35
S3¢
S37
S40
S41
S42
043
S44
S45
S46
S47
S50
S551
552
583
S54
SSS
S56
S57
S60
S61
S62
S563
S64
S565
S66
S67
S70
S71
S72
S73
ova
97S
S76
S77?
600
601
602
603
604
60S
606
607
610

GTOHH

GTOHN2

GTO...

GTO.4

GT0.2

34
256
1246

1
2

132
1046
217
1046
‘3

460
35

1574
1104

1
2

1146
1146
374

PT=
AC EX
? C#0
GOLNC

c=0
C=C+1
GC
C=C+1

GOHC
LDI
coii2
RCR
§9=
GOLOHNG

C=C-1
C=C-1
RCR
€8=
coses

GOLONG

C=REGN
LC
PT=
A=C
N=C
CoSUB

? C#0
GocC
GOsue

GOTO
Gosos

C=C+1
coc
GOSUB

Gosus

RCR
? Cé#0
Gac
? C#0

x42 ¢ S52
PT
WPT

3

x
RTH2O

M
x
G70... (
X
GTONMZ (MN

1 13
fe
0
XROWI

x
X
10
i
LIHNtA

‘HF RC

13
4

3
WPT

GTLINK

X
GT0.4 (
FSTIN

GT0.2 (
UPLINK

S
GTO. 1 (
INCRD2

NXBYTR

12
PT
GT0.2R ¢
Xs

61

S75

603)

615)

256

THE _CURRTRT PROGRAM
THE RDDRESS CF

FESTORE FOINTER
PUT LINER IM ©
GOVD ©?
YES, EXECUTE KEYRuUARD

TO MM PLACE

RETLEN

CLEAN UP THE REGISTER
GTO. .?
YES.
GTQ. ALPHA?
MOFE. G2 CN
CREATE GOTC ALPHA FUNCTICH CLUDE

PUT IN PLACE
CLEAR ALPHA SEARCH BIT
GO TO THE LABEL

RESTORE LINE NUMRER
PUT IH PLACE
SET GTONN BIT
GO DO IT

RETURN

GET CHAINHEAD wDODRESS

SAVE FOR LATER

IS THE PREVIOUS LINK aH ERD?

IS IT THE TOP OF MENORY?
NO, SEE IF PREVIOUS LINK
GO TO THE TOP OF HEMORY

AN ENDic

SEE IF (END, IS THE FIRST IHST.
GET THE LINK

IS IT AN ALPHA Le@BREL?
YES, PUT aH EHD IN.
60 TO THE NEXT INSTRUCTIQH

FIND THE ADDRESS OF THE HEKT LIKE

NULL?



»

x

*

*

£
%

¥
XX

HF
*

%
*

¥F
+
5

so oun om w=

495 sii 1723 GOHC GTo.2 << 603) YES, MijLL, KEEP LOOKING 28"
436 612 GTO. 2A 250 C=N COMPARE ADDRESZES f
487 613 1582 ? A#C WPT SAME AS THE FINaL END?
492 614 233 GONC GTO0.3 ( €47) YES, HO INSERT HEEDED.

CREATE NEW FIMAL END HERE
S00 615 GTO.1 1 GUSUB AVAIL
S00 616 c
Sot 617 1356 2? C#9 IS THERE RQOM?
S02 620 1 GOLNC PACKE NO, GO PACK!
S02 621 2
S02 622 234 PT= S MAKE NEW FINAL EHD
S04 £23 1420 LC 12
S0S £24 34 PT= 3
S06 625 460 LDI
S07 €26 440 CON 2440 LINK= 1 REG.
503 e27 1360 DATA=C
S09 630 2560 C=HN FIX OLD END
Sto 63t 1160 DADD=C
St €32 1146 C=C-1 X CONSTRUCT ADDR OF NEW
S12 €33 412 A=C UPT FINAL EHO AND SAVE IN

A[3:0] FOR THE PUTPLD CALL LATER OH
HOTE C[3] HERE IS 4, THE MM-BYTE .COUNT FOR THc
FIRST BYTE OF THE END. NLZ:0] NRE SET UP BACK RT GTO.,
S18  €34 70 C=DATA GET OLD FINAL END
S17 63S 1230 CST EX TURN OFF FINAL ERD STATUS BIT
S18 636 204 8S5= 0
S19 €37 1010 S2= 1 TURM OF PACK BIT
5210 £40 1733 CST EX
S21 641 1250 DATA=C RETURM
S22 642 ft6 C=0 FIX CHATHHERD
523 643 1160 DADLD=C
524 644 15¢0 C=REGH 13
525 645 1146 C=C-1 ¥X
S526 646 1550 REGH=C 13
S27 6-47 GT70.3 304 S10= 0 TURM OFF THE ROM FLAG
S528 FIX PC
529 6590 1 GOSUB PUTPRCD
S529 651 0
S30 652 GTO.35 1 GOSUB PACKN PACK MEMORY
S30 653 9
S31 654 i GOSUB RTH30 MAKE A ZERO LIHE NUMBER
S3t 6535 0
532 65% 1 GOLONG -NFRPU CAN'T USE A RTN HERE.
S32 657 2
THE GOLOHNG NFRPL [IS MECESSNRY HERE INSTEAD OF A SIMPLE

RETURN BECAUSE WE SET HERE FROM CLP VIA DELLIM AMD DELLIN
USES UP ALL THE SUSROUTINE LEVELS, PUSHING THe NFRPU OFF

THE TCP OF THE STACK.

GTBYT - GET BYTE
GENERALIZED ROUTINE FOR GETTIHG A BYTE OUT OF ROM OR RAM.

GETS THE BYTE POLITED TO BY {0-31 IN MM ADOREZSS FURM AWD
PLACES IT IN CC0-11]
GTBYTA = SANE nS GTBYT EXCEPT RAM ADDRESS'S ONLY WORK,
USES ALY-Z1,AND C

S45 €K0 GTBYT 314 ?S10=1 ROM FLAG?
S46 661 123 GOHC GTBYTA ¢ 673) NJ, GET RAM BYTE
S47 662 GTBYTOD 256 KC EX YES, GET ROM BYTE
S42 £53 415 A=C



545 684 674 RCR if
S50 665 1460 CRISA 288
S51 666 1740 RTN DONE

Nr

* NXBYTA - GET THE NEXT BYTE
« INCREMENTS ACL0-31 IN MM FORMAT AND RETURNS THE BYTE
«-- POINTED TO BY THIS &DDRESS IN CLO-11,
» ASSUMES PT=2 OH ENTRY
« RAM ONLY!
» SES 1 SUB LEVEL
»

* NXBYT3Z - GET THE NEXT 3RD BYTE
« SAE AS NXBYTA EXCEPT INCREMENTS THE ADDRESS 3 BYTES INSTEAD
«- OF 1 BEFORE GETTING THE BYTE
E.]

S64 667 NRBYT3 1 GOsSuB INCAD2
S€4 670 0
S65 671 NRBYTA 1 GOSUB IHNCADA
S65 672 0

* CET A BYTE FROM RAM HERE
567 £73 GTRYTA 252 AC EX WPT GET BYTE OUT OF RAM
S62 674 4t2 A=C WPT SET UP TABLE ADDRESS
S69 675 1160 DADD=C
S70 678 174 RCR 4
S71 677 460 (DI TABLE OH 16 WORD BOUNDARY

* TARLE JUMP
Sr3 700 1041 COH @1 041 TABLE -GET BYTE

S74 201 374 RCR 10
575 702 740 GOTOC 7 WAY BRANCH
S78 ENTRY CALDSP
S577 703 CALDSP 706 A=A-C XK AL3:0]_PGHMCTR-REL ADOR

S73 704 702 a=p-C PT -

579 79S 1€40 RTN NC
58¢ 7908 273 GOTO INC2 ( 735)

"-
* IHCAD = INCRENEHNT &DDRESS
% INCREMEHTS Rit GR RAMCMHM FORM> ADDRESS IN ALCN-31 IN PLACE.
* INCADA = SAME AS THCaD EXCEPT ASSUMES PT=3 AND ONLY RAM ADDRESSES.
#* [NCADP = SAME ARS IHCADA EXCEPT SET PT=3 ON ENTRY
* IHCAD2 - IMCREMEHMT ADDRESS &Y TWO BYTES
* SANT RAS 2 CALLS TO IHNCADA EXCEPT FASTER,
®

» DECAD - DECADA DECREMEMNT ADDRESS
*-DECADA - ASZIMES ADDRESS IS .A RAM ADDRESS
*=-DECAD - RAM DR ROM
*=GDDRESS EXPECTED IN ACO0-31 IN MH FORMAT
w-PT ENPEZTED AT 3 FOR DECADA, ALWAYS RETURNED AT 3

594 707 DECAD 34 P= 3
S83 710 314 ?2S10=| ROM FLAG?
S96 711 267 GOC DECRDPB ¢ 737)
S97 712 DECADA S42 A=A+1 PT
$98 713 542 A=A+1 PT
S929 714 S42 A=A+t PT
609 LEGAL
601 715 f GOLOHS PATCHI 2740 [MN QUAD 8
601 716 2
5302 717 INCAD 314d ?S10=1 ROM FLAG?

602 720 217 COC INCADS ( 741) YES, ROM INCREMENT.

604 721 IMCADP 34 PT= 3 HO,RAM ADDRESS TO INCREMENT

€0S 722 42 GOTO IHCADA ¢ 7286)



606 723 INCADZ 642 a=a-t PT BYTE 07 289
607 724 67 GOC INC21 ¢ 732) YES, GT TO NEXT FEG,BYTE 5

608 725 €42 A=A-1 PT FINISH THE FIRST INCREMENT

609 726 INCADA 642 A=A-1 PT EYTE=0?
619 a7 57 GoC IRC) ( 734) YES, GO TO NEXT RZG, BYTE #¢

61t 730 642 A=A-1 PT NO, FINISH MOVING TOC HERT BYTE

612 731 1740 RTH DOME
613 732 IHC21 €42 A=A-~1 PT 2 INC CASE, BTYE S DESIRED

614 733 €42 A=A-1 PT
615 734 INCI

~~

€42 A=A-1 PT SET CLPTI TO 12 (BYTE 6)
616 ?35 IHC2 €42 A=A~-1 PT
617 736 €42 A=A-1 PT
618 737 DECADE £56 A=A- DECREMENT RESISTER BY |
619 740 1740 RTN DONE

620 741 INCADB 556 A=A+ POM INCREMENT
621 742 1740 RTH DONE

Ld

« INBYTN - INSERT A ZERO BYTE INTO MEMORY
* CONDITIONS THE SAME AS INBYT EXCEPT THAT G NEED NOT BE
#- SPECIFIED.
J

# INBYTC - SPECIAL INEYT ENTRY WHERE THE BYTE TO BE INSERTED IS
#— FOUND IN CCO-11,
ae

+ INBYTP - SAME AS INBYTP EXCEPT THAT THE PT POINTS TO THE
%«- LAST DIGIT OF THE BYTE IN C TO BE INSERTED.
ae

632 743 INRYTO 106 C=0 ®
634 744 INBYTC 1634 PT= 0
635 745 INBYTP 130 G=C

we

* INBYT - INSERT BYTE INTO PROGRAM MEMORY
w= INCREMENT AC0-2] IN MM FORMAT AND INSERT THE 2YTE IM G INTO
*-- PROGRAM MEMORY AT THAT LOCATICOH. HIKE SPACE OF NECCESSARY
*x- BY INCREASING PROG LENGTH BY 1 REGISTER. FI UP CHAIHHEAD,
#- CURRENT PROGRAM HEAD AND CLOSEST LINK. ALSO INCREMENT CT
«= IN AC133. CT IS USED TO KEEP TRACK OF THE NUMBER CF
*~- SUCCESSFUL INSERTS IN A LINE IN CASE OF RUNNING OUT OF ROOM,
«x DOES NOT RETURH IF NO ROOM. THE FREVIQUS [CT] BYTES SET TO 0
%«- IF €9=1 THEN BACK STEP FORCED IN ERROR CASE.
* ASSUMES NOTHING,
* RETURNS CHIP 0 SELECTED AND PT=t
* USES ACY-111,B[0-33,C00-31,M,G,PT,S9,AND 2 SUB LEVELS
3

* NOTE- INBYTO MUST BE LOCATED RIGHT ABOVE HERE.
*

652 746 INBYT 1 GOSUB INCADP MOVE TO RIGHT BYTE
652 747 0
653 750 256 AC EX SAVE ADDRESS
654 751 S30 M=C
655 752 INBYT! 1160 DADD=C WAKE UP THE RIGHT REGISTER
656 753 174 RCR 4 DO 7 WAY BRANCH JUST LINE GTBYTA
657 754 1634 PT= 0
658 75S 230 C=G PUT BYTE TO INSERT INTO BLQ-1]
659 756 246 BC EX X
660 757 1434 PT= 1 SET POINTER TO INSERT 2 DIGITSC1 BYTZ
66t ?60 460 LDI

* TABLE JUMP
662 761 1204 CON e1204
664 762 374 RCR 10



665 763 749 GUOTUOC

»
S

% INSLIN - INSERT LINE 23C
+ THIS POMTINE INSERTS A LINE-AFTER THE CURRENT LIME POINTED TO
w- BY THE PC. DOES NOT SKIP CURRENT LINE IF THE LINE IS AN END OR
«- THE LINE NUMEER IS 0.
* LEAVES THE PC POINTING TO THE NEW LINE AND INCREMENTS THE LIKE
#- NUMBER BY 1. IF NO ROOM, THE ENTIRE INSERT IS IGNGRED.
» DIGIT OR TEST ENTRY NOT HANDLED BY THIS ROUTINE.
%« THE LINE TO BE INSERTED HAS "ITS FIRST BYTE IN CL[13-121, THE
w- SECOND BYTE, IF NEEDED, IS:IN CC11-10], ALPHA OPERANDS ARE
%— IN REGISTER 9
* USES A,B,C,M,G,SL0-9]
a

679 764 INSLIN { GOSUB INSSUB INTITIALIZE
679 765 0
680 766 IHLIN2 216 B=A SAVE EYTES FOR LATER
681 767 316 C=8 CET FIKST BYTE RE&DY FOR INSERT
632 770 1534 PT= 12
682 771 130 G=C
684 772 36 A=0 s INITIALIZE CT TQ ©
685 773 { COSUB INBYT INSERT 1 BYTE
685 774 0
686 775 1236 €==C S DECODE HUMBER OF Dd IHSER
687 776 776 C=C+C © ! BYTE? BYTES TO THSERT
688 777 {33 GONC IN2B (1012) NO, MORE DECODE
689 1000 1076 C=C+1 S LINE 17
690 1001 1076 C=C+1 § ny 2
691 1002 272 GONC  INEXA <¢1031)> HO, DONE! £

* ALPHA OPERANDS HERE 7 J
692 1003 { GOSUB INTXC PREPARE TEXT CHARACTER T= &,°
692 1004 0 cmd IF
694 1005 { COSUB INBYTC INSERT TEXT CHAR. ro AS
694 1006 0 CA
695 1007 { GOSUB INSTR OUTPUT TEXT STRING ar $<
695 1010 0 < of
65¢ 1011 203 COTO IHEXA (1031) DONE! $
697 1012 IN2B 776 C=C+C § 2 BYTE? )
698 1013 { GOLNC IN3B NO, MORE DECODE
693 1014 2
699 1015 1376 2 C#0 S ROW 12?2¢(NO R DES
700 1016 267 GOC IN2BA (1114) NO, ROWS 9-10" ' CovES
701 1017 1524 PT= 12 CRECK FOR L2L NN
702 1020 1042 C=C+1 PT LBL NN?
703 1021 113 GONC IN2BB <¢1032) HO, MORE DECODE |
704 1022 374 RCR 10 YES, CHECK FOR SHORT FORM
705 1023 1046 C=C+1 X NOTE-FF IS ILLEGAL ADDRESS
706 1024 1434 PT= 1 15 CARRIED TO 10%
707 1025 1342 ? CHO PT OR 15%
708 1026 717 GoOC INN2BE (1117) YES, L >708 o3C Ihze S, LONG FORM, NORMAL 2 BYTE

710 1027 INSHRT 1 GOSUB PTBYTA SHORT FORM
710 1030 0
7tt 1031 INEXA 613 GOTO  INEX (1112) DOME!
712 1032 IH2BE 1042 C=C+1 PT C< PREG?
713 1033 647 GOC INN2B (1117) YES, :

* LINKS OF THE CHAIN INSERTED-HERE S. NORMAL 2 BYTE
715 1034 404 S8= 0 CLEAR END BIT
716 1035 1042 C=C+1 PT END?
717 1036 27 GOC "+2 (1040) NO, ALPHA LABEL



?33
733
734
734
73S
73S
736
37
73?
738
739
740
741
741
742
742
743
744
744
74S
746
747
748
748
749
750
751
752
753
?54
754
75S

1037
1040
1041
1042
1043
1044
1045
1046
1047
1050
1051 INLHNK?
10S2
1053

1054
10SS
1056
10S7
1060
1061
1062 INLNK2
1063
1054
1055
1056
1067
1070
1071
1072
1073
1074
1075S
1076
1077
1100
1101
1102
1103
1104
1105
1106
1107
11490
1111
1112 INEX
1113
1114 IMN2BA
11¢!5
1116
1117 INM2E
1120
1121
1122
1123

* ROW 9 HERE
’S7?
758
759
?60
761

1124 IN2R9
1125
1126
1127
1130

1046
- ~

O
A
D

O
=
O
=
O
=
O
~
2
O
~
0
O
~

W
a
N
h

S
W
S

1673

1534
1142
103
€34
1342

Sg=
Gosus

LDI
CON
?258=1
GORC
GosuB

GOTO
Gosus

C=C+!
LEGAL
cosus

GosuB

GOSUB

cosus

Gosus

cosue

GosoB

RCR
cosus

?88=1
GONC
RCR
Gosue

A=C
Gosus

GosuB

C=REGN
c=0
REGN=C
GOLONG..

C=C+C
? C#0
GocC
C=8
PT=
Gosus

GOTO

PT=
C=C-1
GONC
PT=
? C¥0

{
INBYTO

135

INLNK1 (10512
INBYTC

INLHK2 (1062)
INTXC

X

INBYTC

INBYTO

INSTR

GETPC

INCADA

FLINKA

GENLNK

4

GENLNK

INEX (1112)
10
FIXEND

WPT
INCAD2

PUTPC

1S
XK
1S
NFRC

S
S
IN2R9 (1124)

10
INBYTP

INEX (1112)

12
PT
IN2STO ¢1136)
1
PT

SET EHD BIT
PUT IN BYTE FOR LINK 291

PUT OF IN EXP FIELD

END?
NO, ALPHA LABEL
QUTPUT OF (END BYTE)

GO FIX LINKS
MAKE TEXT CHARACTER

COUNT BYTE FOR KEYCOEE

INSERT TEXT COUNT

INSERT ZERO BYTE FOR KEYCODE

INSERT STRING

FIX LINKS

POINT TO FIRST BYTE OF HEW® LIRK

FIND LIHKS

FIX CURRENT LINK

FIX PREVIOUS LINK

IF END,FIX PREVIOUS END
NO, DONE
YES, PUT DECOMPILE BITS
IN PREVIOUS END

MOVE PC TO END OF "ERD"

SET LINE # TO 000

DONE

SEPARATE ROWS 9 AND 10

ROW 9, MORE TO DO
ROW 10, NORMAL 2 BYTE

INSERT SECOND BYTE

DOHE

RCL?
NO,CHECK FOR STORE
YES, CHECK FOR SHORT FORM

16?



762 1131 1567
763 1132 220
764 1133 INRCLS 374
765 1134 INSHR2 1
76S 1135 2
766 1136 IN2STO 1142
767 1137 1€03
768 1140 £34
769 1141 1342
770 1142 1557
771 1143 320
772 1144 1673

* 3 BYTE FUNCTIONS HERE
774 1145 INZB 1
774 1146 0
775 1147 776
776 1150 1378
77 1151 1463
778 1152 374
??9 1153 1046
780 1154 1434
781 1155 1342
782 1156 1417
783 1157 1320
784 1160 1
784 1161 0
78S 1162 1523

*

* INSTR - INSERT STRING
« GIVEN REG A IN THE PROPER FORMAT FOR INBYT,

GuocC
LC
RCR
GOLONG

C=C-1
SONC
PT=
? C#0
coc
LC
GOTO

Gosus

C=C+C

? Cé0
GONC

RCR
C=C+1
PT=
? CHO
GOC

LC

GOSUB

GOTO

INH2B (1117)
2
10
INSHRT

PT
INM2B (1117)
11
PT
INN2B (1117)
3
IHRCLS 1133)

INBYTO

S
S
INN2B (1117)
10
X
1

PT
INN2B (1117)

1
DECAD

INSRR2 (1134)

I 29:
YES, MAKE SHORT FORM

INSERT IT

STO?
HO, STANDARD 2 BYTE
SHORT FORM?

ND, LONG FORM

SHORT FORM

PUT OUT SECOND BYTE FOR €aUWPILE

XEQ OR GTO?

XEQ-INSERT NORMAL ADDRESS
CHECK FOR SHORT FORM
NOTE-FF IS ILLEGAL

SHORT FORM?
NO, INSERT HORMAL ADDRESS
YES, SHORT FORM
OVERWRITE FIRST BYTE

INSERTS A
= LABEL STRING FROM REG 9 INTO PROGRAM MEMORY

THE SAME REGISTERS AS INBYT AND IM ADOITION ALL

=- OF C.
3 SUB LEVELS. RETURNS PT=1

* USES

» SES
*®

794
795
796
797
79?
798
799
800
801
802

USES

*
B
X
B
F

®

809
810
811
812
813
814
81S
816
817?

113
1164
115
1166
11587
1170
1171
1172
1173
1174

INSTR 1170
INSTR1 13358

1640
1
0

1170
1716
1716
1150
1703

ONLY CCX] AND M.

1197S
1176
1177
1200
1201
1202
1203
1204
1205

INTXC 460

INTXC1 S46
1716
1716

C=REEH-
? Cé0
RTH NC
Gosus

C=REGN"
C SR
C SR
REGHN=C
GOTO

LDI
COHN2
AC EX
M=C
C=REGN
GOTO
A=A+1
C SR
C SR

9

INBYTC

9

9
INSTR1 (1164)

INTXC - PREPARE TEST CHARACTER FOR IMSERT
PLACES A TEXT CHARATTER OF THE PROPER SIZE
WHICH IS NEEDED TO PRECEED THE TEXT STRING

1S 0

9
INTXC2 €1206)
X

GET THE REST OF THE STRIRG
ALL DONE?
YES, GO BACK.
NO, INSERT ANOTHER CHAR.

SHIFT OUT INSERTED CHAR,

GO AROUND AGAIN

IN CLO-11
IN REG 9.

CREATE TEXT CHARACTER

PLACE TEXT CHRR IN A
SAVE A FOR LATER
GET TEXT CHAR

ADD 1 TO TEXT CHAR
MOVE TO NEXT CHAR.



618 1206 INTXCZ 1356 2 C#0 ALL DOHE? PRE
819 1207 1747 GOC INTXCt (1203) HO, COUNT SOME MORE.
820 1210 630 C=N DONE, PUT THINGS BAEK
821 12114 256 AC EX RESTORE A
822 1212 1740 RTH OOHE

"*

* LINNUM =. LIHE HUMBER
* WHEN CALLED EITHER RECALLS THE BIHARY LIME RUMBER

*- OF THE CURRENT LINE FROM REGISTER 15 OR ELSE COMPUTES IT

*- IF THE LIME HUMBER STORED IS IHVALID. IN ALL CRSES THE

*- CORRECT LIHE HUMBER IS RETORNED IN CL0-2]. IF COMPUTED,
*— THZ PROPER LINE NUMBER IS STORED.

* ASSUMES CHIP 1 SELECTED OM INPUT.
* WORKS IN Rif OR RAM,
* USES 2 SUBROUTINE LEVELS.
* IISES A.C,M,MN,P,Q,BL0-33,S00-8]., RETURHS P SELECTED IF LIHE HUMBER
*- IS COMPUTED,

€35 1213 LINHUN 1770 C=REEGN 15 GET LINE HNUMEER
835 1214 1046 C=C+1 ¥X vaLIbn?
37 1215 37? GoC LINRMT (1220) HQ, GO COMPUTE IT.
838 1216 1146 C=C-1 X RESTORE THE CORRECT NUMBER
839 1217 1740 RTN
840 1220 LIHNM! 404 ce= 0 CLEAR GTONN BIT
841 1221 BKROM2 116 C=0
842 1222 1156 C=C-1 SET TARGET LINE# = FFF
842 1223 LINNIA 240 SEL P COMPUTE LINE HUMBER IM RAN
844 1224 134 PT= 4 SET UP POINTERS FOR LATER
245 1225 240 SEL Q
e466 1226 160 HN=C STORE TARGET LINE#
847 1227 314 ?S10=1 ROM FLAG?
848 123 647 GOC LIHROM (1314) YES, COMPUTE LINE# IH ROH
849 1231 1 GOsSuB FLINKP FIND THE PREV¥IQUS LIHK
849 1232 0
850 1233 414 ?2S8=1 GTONN?
851 1234 23 GONC *4+2 (1236) NO, USE PC ADDRESS
852 1235 474 RCR 8 YES, USE END &DDRESS AS TARCET
853 1236 122 C=0 PQ PREFARE FOR LINE NUMBER IN Pa FIELD
854 1237 230 CM EX
855 1240 1St2 ? A#0 WPT TOP OF MEMORY?
836 1241 103 GOKC LINHMS C1231) YES, GO TO FIRST IHST.
857 1242 33 GOTO LINHM2 (1245) GO FIND IT
858 1243 LIMNMZ 1 GOSUB UPLINK FIND PREVIOUS EHND
858 1244 0
859 1245 LIMNM2 1076 C=C+{ S END?
860 1246 63 GOKNC LINNM4 (1254) YES, MOVE TO FINAL BYTE
861 1247 1246 ? C&#0 X TOP OF MEMORY?
862 1250 1237 GOC LINNM3 <1243> NO, CONTINUE
8567 1251 LINNNMS 1 GOSUB FSTIN YES, POSITION JUST BEFORE {ST IKRST.
867 1252 0
864 12523 63 GOTO LINNME (1261) GO COUNT LINES.
86% 1254 LINHNM4 t GOSUB INC&DA END! SET UP FOR COUNTING LOOP
865 123595 0
866 1256 1 GOSUB HXBYTA POSITION TO LAST BYTE OF ERD
866 1257 ec
867 1250 1574 RCR 12
862 1261 LINNME 1704 CLR ST SET UP FOR NXLIN
869 1262 t10 Sd4= 1
870 1262 212 B=A WPT SAVE COUNTING ADDRES: IN B
871 1264 730 CM EX STORE MEM RES IN C
872 1265S 416 A=C GET TARGET ADDRESS AHD LIRE CT TO A



873 1266 260
874 1267 312

* MAIN COUHTIHG LOOP
876 1270 LIHNL 160
877 1271 256
878 1272 230
879 1273 LINNML1 i
879 1274 0
880 1275 730
88t 127% 1052
882 1277 256
882 1200 1562
884 1301 113
883 1302 1406
88€ 1303 1657
837 1304 1546
88e 1305 S?
88% 1308 1402
890 1307 1617
891 1310 1542
gg9z 131d 1573
892 1312 LINML2 255
894 1313 343

* CALCULATE LINE NUMBER
89¢ 1314 LINROH |
896 1315 0
897 1316 116
898 1317 252
89% 1320 S30
900 1321 652
901 1322 414
902 1323 1
902 1324 0
902 1325 260
904 1326 252
905 1327 ?30
906 1330 416
907 1321 Sc4
908 1332 S3
902 1233 LINRM2 i
909 1334 0
910 1335 St14
91+ 1336 ?’?
912 1237 LIHRM4 5€2
913 1340 £30
914 1341 1422
915 1342 33
916 1343 1412
917 1344 1677
918 1245 LINRM3 256
919 1246 160
920 1347 LINEND 174
921 1350 406
922 1351 1
922 1352 0
923 1353 240
924 1354 34
925 1355 1S5t4
926 1356 1540
927 1357 246

C=N

C=8B UPT

N=C
AC En

CM EX

GC3U8 NXLIN

CM EX

C=C+1 PQ

AC EX
? A#C PQ

GONG LINML2
? a<C XK
GocC LINML
? G4C X

GoC LINML2
? AKC PT
GoC LINML
? AQ#C PT
GONC LINML
AC EX
GOTO LINEND

IN ROM
GOSUB ROMHED

C=0
AC EX WPT
M=C
A=A-1 WPT
?58={
GSUBNC GETPC

C=N
AC EX WPT
cH EX
A=C
gé= o
GOTO LINRMS
GOSuUB SKPLIN

?86=1
GocC LINRM3
A=A+1 PQ
C=M
? AKC PO
GONC LINRN3
? ACC WPT
GocC LINRM2
AC EX
N=C
RCR 4
A=C X
GosuB GETLIN

SEL P
PT= 3
?7S12=1
RTN C
AC EX X

(1312)

(1270)

C1312)

(1270)

(1270

(1347)

(1337)

(1345)

(1345)

(1333)

231RETRIEVE THE TARGET LIME HUME
MERGE WITH THE COUNTING ADLRE

E
S
>
S

SAVE THE CURRENT ADDRESS

SAVE AGDRESS, GET STEPS
MOYE TO THE NEAT LINE

GET ADDRESS
ADD 1 TO LINE COUNT
TEST FOR DOME
REACHED LIME NN
YES, GTONN EXIT,
MORE?
YES.
SAME REGISTER?
HO, DONE!
MORE?
YES
MORE? - DON’T STOP ON EQUAL.
YES
SAVE HUMBER IN €
ALL DONE!

AL 0-31=ADDRESS OF BEGIN

PREPARE A ZERO MANTISSA
C=COUNTIHG REG, RL{0-31=0
SAVE COUNTERS IN M
SET ALC-31=FFFF
GTONN?
HO,GET ENDING RDDRESS

GET ENDING LINE#
FORM TARGET STRING
GET RERDY FOR LOQP
PUT COUNTING ADDRESS’S IN A
CLEAR EMD BIT

MOVE TO THE NEXT LINE

HIT AN END?
YES, DONE!
NO, ADD 1 TO LINE #
GET TARGETS
REACHED THE LINE#?
YES, DONE!
REACHED THE ADDRESS?
NO, TRY AGAIN,
DONE!
SAVE THE ADDRESS IN N
PUT THE HEW LINE® IN ALX]

PLACE HUMBER IN REGISTER tS

SELECT P FOR RETURN

PRIVATE PROGRAM?
YES, RETURM FFF.
PUT LIHE HUMBER IN PLACE



928 1260 1250 REGN=C 15 PUT BACK 29%
929 1241 260 C=N
930 1362 BSTEZ2 412 A=C WPT
931 1263 PUTPCL t GOSUB PUTPE PUT THE NEW ADDRESS IN THE PC

931 1354 0
932 1365 1720 C=REGN 15 GET THE LINE NUMBER

937 1266 1740 RTH

NXLIN - MOVE TO THE NEXT LIHE
SPECIAL KAM PROGRAM MEMORY TRAYERSAL SUBROUTINE

GIVEN THE ADDPESS OF THE LAST BYTE OF A LIME IN MM FORMAT IM
#- AL0-31, &ND ALSO IN C THE REGISTER POINTED TO BY AL0-2]

== ROTATED SO THAT THE BYTE POINTED TO BY AC2] IS IH C[3-21.

« THE ROUTIFAE RETURNS A & C INH THE SAME FORMAT AS THEY WERE

== INPUT BUT REFERRINI TO THE-NEXT LINE IN PROGRAM MEMORY.

« NOTE- IF THE BYTE NUMEBER=0 THEM £C3-2] IS CORRECT, BUT THE

#- REST OF € MaY BE FROM A DIFFEREMT REGISTER ON RETURN. OH
«- INPUT, C NEED NOT BE SPECIFIED.

TRAILINI NULLS ARE TREATED AS PART OF THE CURPENT PROGRAM STEP.

USES BLN=-21.
PT=3 IN AND QUT

4
%
8
%

*

SKPLIN ~-SKIP A LINE
GIVEHM THE ADDRESS OF THE LAST BYTE OF A PROGRaM LINE

*= IN ARC0-33 IM MM FORMAT, RETURNS THE ADDRES OF THE
*-= LAST BYTE OF THE MEXT LINE .INA(0-31.
» NULLS FOLLOWIHG THE CURRENT LINE ARE FROPERLY SKIPPED
« THE ROUTINE DOES NOTHING IF "THE LINE TO BE SKIPPED IS
*= AND END.
*
* NXLSST - SAME AS SLPLIN, BUT "THIS ENTRY WILL SKIP ENDS
s- BY GOING TO STEP 1 OF THE CURRENT PROGRAM.

*
%
8
%
R
S

*
*« §6 SET TO 1 WHEN ENCOUTERING :AN END.
* USES ALU-31,BL0-31,C,S0-7,1 SUB LEVEL
*
*® NXLDEL - A SPECIAL ENTRY POINT INTO NXLIN HAS PEEHNH
«- CREATED FOR DELETE OUPERARTIOHES. THIS ENTRY POINT
*- EXPECTS S7=1 AHD S0ES OM TO THE NORMAL RAM LINE SKIPPING
*- LOGIC, IF A CHAIN ELEMENT IS TO BE SKIPPED, SPECIAL
»- DELETE LOGIC IS EMPLOYED:
* THE PREYTOUS LINK IS ELARGED TO &RIDGE THE GAP
# IF AN END IS TO BE DELETED, SET £5S=0. OTHERWISE ALL ENDS
= ARE TREATED AS THE FINAL EHD.
* IF THE FINAL END, RETURN WITH THE SAME ADDRESS AS INPUT.
wn

974 1367 NXLSST 1704 CLR ST SINGLE STEP ENTRY
975 1370 33 GOTO NXLEST (1373)
976 1371 SKPLIN 1704 CLR ST
97? 1372 210 SS= 1 SET BIT TO BACK UP ON END
978 1373 NAXLSSt 314 ?S10=1 ROM TO SKIP?
979 1374 47 GoC SKPROM (1400> YES GO DO IT
980 13VS NXLDEL 1 GOSUB NXBYTA OELETE ENTRY
980 1376 0
98t 1377 403 GOTO NXLINA C1437)

* ROM SKIP LINE HERE
9832 1400 SKPROM 252 AC EX WPT
984 1401 674 RCR 1
985 1402 SKPR10 1072 C=C+1 M



98¢ 1403 1460 CHISA

987 1404 1266 ? C#0 XS

988 1405 1753 GOHC SKPR10

Qg8% 1406 SKPRZ20 1072 C=C+1 M
990 1407 1460 CXISA
991 14140 1166 C=C-1 XS

992 1411 1757 GOC SKPR20

992 1412 SKPR3I0 1172 C=C-1 M
994
995
996 1413 1166 C=C-1 KS
997 1414 1 GOLC ROMH3S

997 1415 3
993 1416 S10 S6= 1
999 14147 214 ?2S5=1
1000 1420 t GOLNC ROMHED
1000 142% 2
1001 1422 1172 C=C-1 M
1002 LEGAL
1002 1423 1673 GOTO SKPR30

* NXLIN RAM TRAVERSAL LOGIC HERE
1005 1424 HXLIN €42 A=A-1 PT

100e 1425 113 GOKNC NXLINt
1007 1426 252 AC EX WPT
1008 1427 1142 C=C-1 PT
1009 1430 1142 C=C-1 PT
1010 1421 1146 C=C-1 X
101! 1432 1160 DADD=C
1012 1433 412 A=C WPT
1013 1434 70 C=DATA
1014 1435 1574 RCR 12
1015S 1436 HXLIN! €42 A=A-1 PT
1016 1427 NXLIMA 1574 RCR 12
1017 1440 1202 C=-C PT
1018 1441 742 C=C+C PT

1019 1442 373 GONC NXLINZ

1020 1443 NMLIE 1042 C=C+1 PT
1021 1444 1042 C=C+t PT
1022 1445 1640 RTN MC
1023 14456 ?66 C=C+C XS
1024 1447 S3 GONC NXLDE
1025 1450 266 C=C+C XS
1026 1451 33 GONC NXLDE
1027 1452 1266 ? C#0 XS
1028 1453 1517 GOC NXLIN

# DIGIT ENTRY HERE
1030 1454 NXLDE 352 BC EX WPT
1031 14SS 312 C=8 WPT
1032 1456 1 GOSUB N¥LZB2
1032 1457 0
1032 1460 1202 C=-C PT
1034 14¢€1 742 C=C+C PT
1035 1462 123 GONRC NXLDEZ2
1036 1463 1042 C=C+! PT
1037 1464 1042 C=C+t PT
1038 1465S 73 GONC NXLDEZ2
1039 1466 ?66 C=C+C XS
1040 14€7 1653 GONC NXLDE
1041 1470 766 C=C+C XS
1042 1471 1€33 GONC NXLDE

(1402)

(1406)

(14125

(1436)

(1501)

(1454)

(1454)

(1424)

(1474)

(1474)

(1454)

(1454)

236
1ST BYTE OF NEW FC?
MO. SKIP THIS NULL.
SKIP THIS BYTE

CONTINUATION BYTE?
YES
MUST BE 3RD BYTE OF END
OR 1ST BYTE OF 2HND HEW FC
BACK UP ONE BYTE
WAS IT 1ST BYTE OF 2HD FC?
YES

MARK THE END
STOP AT EHD?
NO. GO TO TOP

BACK UP 2ND BYTE

60 BACK UP 1 MCRE & EXIT

MOVE TO THE NEXT BYTE

GET THE NEXT REGISTER
SET BYTE NO. TO 5

MOVE TO THE NEXT REGISTER
GET IT
SAVE THE NEW &DPDRESS

MOVE BYTE 6 INTO BYTE 0 POSITION
FIMISH CHANGING THE BYTE HD.
MOVE NEW BYTE INTO POSITION
START CECODE
1BYTE?
NO, MORE DECOCE
if BYTE INST. HERE
ROW 1?
NO, ALL DONE!
DIG 0-7?
YES
DIG 8-9, . LEER?
YES
GTO ALPHA, XEQ ALPHA?
YES, GET TEXT

SAVE THE CURRENT BYTE IN B
RESTORE C
GET THE NEXT BYTE

SEARCH FOR NOH DIGIT ENTRY CODE
1 BYTE FN?
NO, BACK UP t BYTE

ROW 1?
NO, BACK UP
DIG 0-77
YES, KEEP GOING
DIG 8-9, . LEER?
YES, KEEP GOING



oe

»*

1042 1472 1266 7 CHO
1044 1473 1613 GONC
1045 1474 NXLDE2 1 GOSUB
1045 1475 0
1046 1476 1074 RCR
1047 1477 MHLTH! 312 C=B
1048 15090 1740 RTH
2 BYTE INSTRUCTIONS HERE
1050 1501 NMLIN2 742 C=C+C
1051 1502 353 GONC
1052 1503 1242 2? CHO
1053 1504 377 GOC
1054 1505 1066 C=C+i
1055 1506 357 GOC
1056 1507 1066 C=C+1|
1057 1510 337 GoOC
1058 1511 HXLCHM 1214 2S7=1
1059 1512 1 GOLC
1059 1513 3
1060 1514 1 GOSUB
1060 1515 0
1061 1516 1 GOSUB
1061 1517 0
1062 1520 1042 C=C+1
1062 1521 467 GOC
1064 1522 510 S6=
1065 1523 114 2S4=1
1066 1524 1540 RTH C
1067 1525 { GOSUB
1067 1526 0
1068 1527 t GOSUB
1068 1530 0
1069 1531 214 285=1
1070 1522 1427 GOC
1071 1533 1 GOsuB
1071 1534 0
1072 1535 I GOLONG:
1072 1536 2
3 BYTE INSTRUCTIONS HERE
1074 1537 NXLIN3 742 C=C+C
1075 1540 213 GONC
1076 1541 { GosuB
1026 1542 0
1077 1543 NXL3B2 €42 A=A-{
1078 1544 123 GONC
1079 1545 252 AC EX
1080 1546 1420 LC
1081 1547 34 PT=
1082 1550 1146 C=C-1
1083 1551 1160 DADD=C
1084 1552 412 A=C
1085 1553 70 C=DATA
1086 1554 374 RCR
1087 1S55 1740 RTH
1088 1556 NXL2Bt €42 A=A-1
1089 1557 1574 RCR
1090 1560 1740 RTH
TEXT AND ROW 0 HERE
1092 1561 HXLIN4 742 C=C+C
1093 1562 S7 GOC

KS
NXLDE (1454)
DECADA

2
WPT

PT
NXLIN3 ¢1537)
PT
HXL3B2 ¢ 1543)
XS
NXL3B2 C1543)
XS
NXL3B2 ¢ 1543)

SKPDEL |

KXL3B2

HXL3E2

PT
NXLTX (1567)
1

DECADA

DECADA

NXLDE2 (1474)
GTLINK

CPGMHD

PT
NXLING (1561)
NXLZE2

PT
NXL2B1 (1556)
WPT
12
3
%

WPT

10

PT
12

PT
NXLTX (1567)

CHS? R37
YES, KEEP GOING

BACK UP ONE BYTE

RESTORE THE REGISTER
RETRIEVE OLD BYTE
DONE!

2 BYTE?
HOPE, MORE DECOOCE
ROW 127
NO, INCREMEMT 1 BYTE
LBL HN?
YES, SIMPLE INCREMENT
X{>NN?
YES
DELETE?
YEZ,SPECIAL LOGIC

CET THE THIRD BYTE

ALPHA LABEL?
YES, GO DO THE TEXT
NO, END = MARK IT
NORMAL CASE?
YES, DOHE!
RESTORE ADDRESS OF 1ST BYTE OF LINK,

SKPLIN?
YES, BACK UP
NO, SINGLE STEP

GO TO THE TOP OF THE PROGRAM

3 BYTE?
NO, MORE DECODE
INCREMENT THE FIRST BYTE

INCREMENT 1 BYTE

TEXT?
YES, GO TRAVERSE IT.



» ROW 0 HERE

Ld

1093 1562 NXLRO 13266 ? C40 KS SHORT LABELS? 29

1096 15464 1540 RTH C YES, ALL COHe! Yr

1097 1365 f GOLOHG .NXLIM SKIP OVER HULLS
1097 1566 2
TEXT HERE
1099 1567 NXLTIX 1166 C=C-1 KS
1100 1570 1540 RTH C EXIT FOR FUNCTION COOE FO
1101 1571 HELTH2 3S2 BC EX WPT SAVE BYTE COUNT IH B
1102 1572 1 GOSUB HXLZIB2 MOVE TO THE NEXT CHRR.
1102 1S73 0
1403 1574 352 EC EX WPT RETRIEVE REMAINING CHAR COUNT.

ttod 157 1166 C=C-1 XS DEC. THE CHAR COUNT
1105 1576 1233 GORC NXLTX2 (15715 DONE?
1106 1577 1003 GOTO NXLTX1! 1477) YES, RESTORE THE C REGISTER

1107
1108
1409
110 ENTRY GCFKO04
1114 ENTRY GCPKQS
t112 ENTRY GCPKC
1113 ENTRY GCP112
1114
GCPKC - GET/CLEAR/PLACE KEYCODE
DEPENDING UPOH THE INPUT COMDITICGHS, THIS SUBROUTINE
WILL GET, CLEAR CR PLACE & KEYCODE IHN THE ASN
FUNCTION TREBLE OR PROGRAM MEMORY, WHICHEVER IS
APPLICABLE.

GET- IN: Af1:0)= LOGICAL KEYCODE

ouT:

STATUS BIT 1= 0
CHIP 0 SELECTED
CL3:01= CORRESPONDING FUNCTION CODE

= CORRESPONDING LABEL ADDRESS IF RAM
IF ROM

S83= {1 IMPLIES CIL3:i0) IS a RAM LRBEL ADLRESS
CIF DIGIT 3 = 0 THEN FUNCTION CODE IS 1 BYTE
FUNCTION CODE)

CLEAR- IN: A[1:0)= LOGICAL. KEYCODE
STATUS BIT 1 = 1

OUT: CHIP 0 SELECTED

PLACE- IN: A[3:21= LOGICAL_KEYCODE
Al1:01= ZERO
BL3:0] = FUNCTION CODE

BUT: S3=1 IMPLIES FUNCTIOH WAS PLACED
USES: A,B,C.M,H,STRTUS BIT 3
USES: 1 SUBROUTINE LEVEL
1140
1141
1142
11435 1600 GCPKC 4 S3= 0 -
1144 16901 1570 C=REGN 13 M_CHAINHERD
1145 1602 34 PT= 3
1146 1603 420 LC 4 Cl3:0)=FIHAL ERD ADDR
1147 1604 S30 M=C SAYE FINAL ENS ADOR IN M
1148 1605 34 PT= 3
1142 1606 374 RCR 10
1150 1607 312 C=B UPT
1151 1610 356 BC EX W SAVE END. ADDR IN B[4:7] TOO



1153
1154 1611
1155 1612
1156 1613
1157 1614
1158 1615
1159 1616
1160 1617
1161 1620
1162 1621
1162 1622
1164 1€23
1165 1€24
1166 1€2S
1167 1€206
1168 1627
1169 1630
1170 1€21
1171 1632
1122 1633
1173 1€34
t174 16325
1175S 1636
tt?6 1627
117? 1640
1178 1641
1179 1642
1180 1643
1181 1644
1182 1645
1183 1646
1184 1647
1185 1650
1186 16571
1187 1652
1188 1653
1189 1654
1190 16SS
1191 1656
1192 1657
1193 1660
1194 1661
1195 1662
1196 16063
1197 1644
1198 1656S
1192 18666
1200 16&7
1201 1670
1202 1671
1203
1204 1672
1205 1673
1200
1207 1674
1208 1675
1209 1676
1210 1677
121t 1700

GCPKCO

GCPK10

GCPKR?Y

GCPK80

GCPKSO0

GCP100

GCP110
GCP112

GCPK20

GCPRUO4

GCPKO0S
GCPKO6

460
277
1046
256
230
1546
SS3
730
256
1160
160
70

1076
S03
1176
436
1434
1382
43

S74
15352
247
1512
177
34

1612
1612
246
266
1074

ENTRY
LDI
CON

C=C+1
AC EX

MC EX
? A&C

GONC

MC EX
AC EX

DADD=C

N=C
C=DATA

C=C+1

GONC
C=C-1

A=C

PT=
? Q#C

GONC

? ANC
GocC
? A#0
Goc
PT=
A SR
A SR
AC EX
AC EX
RCR
C=8
€3=
RCR
? A#C
GONC
RCR
DATA=C
GOTO
?S81=1
GONC
C=0
RCR
GOTO
RCR
MC EX
C=0
DADD=C
MC EX
RTN

C=N
GOTO

MC EX
GOTO
AC EX
RCR
BC EX

GEPRCO

191
X

x
GCPKO4

S
GCPKOS
S
S
1
WPT
GCPKRE0
é
WPT
GCPK20
WPT
GCP100
3
WPT
WPT
X
XS
2
WPT
1
6
S
+2

6

GCP112

GCP110
WPT
2
GCPK90
2

X

GCFK1O

GCPK 06

10

(1674) YES, SEARCH ALBLS

(1676)

(1637)

(1672)

(1657)

(1655)

(1663)

(1€64)

(1651)

(1613)-

(1677)

SEARCH ALBLS FROM ANY LINK
cC2:01 _ 1ST REG

CHAINHEAD=RENS?

RESTORE REGS

C_REG

END ASNS?
YES

INITIALIZE
1ST KEYCODE?
YES
2HD KEYCODE?

NOPE
PLACE?
NOPE

CC1:01_K.C.

PLACE THE FUNCTION CODE

FUNCTION PLACED
RESTORE REGISTER

RESTORE REGISTER

CLEAR?
HOPE
ZeR0O OUT KEYCODE
RESTORE REGISTER

CL3:0]_FUNCTION CODE
SELECT CHIP 0

RETURN

INCREMENT TO NXT REG

RESTORE REGISTERS

BCS:41_K.C.

do
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1212
1213
1214
1215
1216
1216
1217
1218
1219
1219
1220
1221
1222
1222
1224

1225
1226
122¢
1227
1227
1228
1229
1230
1231
1232
1232
1234
1235S
123¢
1237
1238
1239
1240
1241
1242
1242
1244
1245
1246
1247
1248
1249
1250
125t
1251
1252
12572
1254
1255
1256
1257
1253
1259
1260
1261

1263

LEFT

701

1702
1703
1704

1705
1706

1707

1710
17101

1712

1713

1714

1715
1716

1717

1720
1721

1722
172
17
17295
1726
1727
1730
1731
17322
1733
1734
1735
1735
1737
1740
1741
1742
1743
1744
1743
1746
1747
1750
1751
17252
1753
1754
1735S
1756
175?
1760
1751

1762

1763
1764

1765

{766

GCPK1S

GCPKSS

GCPK28

GCPK3S

GCPK45S

JUSTIFY LCD

{60
174
34

412
1
0

13246
313

1
]

1076
1233
374
252
416
S30

1
0
1
0

212
1424
232
174
412
374
1532
267
1512
127
106
34

332
1150
174
416
250
356
1163
1414
63
106
156

1
0

10723
630
10

1043

34
630
412
174

1213

? C&0
Gouc
GSBLNG

C=C+1
GONC
RCR
AC EX
A=C
M=C
GSBLNG

GSBLNG

B=A
PT=
c=8
RCR
A=C
RCR
2 aC
coc
2 A#O
GoC
C=0
PT=
c=8
DADD=C
RCR
a=C
C=H
BC EX
GOTO
?2S1=1
GONC
C=0
AB EX
GSBLNG

GOTO
C=M
£3=
GOTO

PT=
C=N
A=C
RCR
GOTO

ENTRY

4

3
WPT
GTLINK

x
GCPKSS
UPL INK

S
GCPKTS
10
WPT

.INCAD2

NXEYTA

WPT

1
M
4
WPT

10
WPT

GCPK4S

uPT

GCPK28

x

3
M

4

GCP112

GCPKR35
x

PTBYTA

GCP112

1
GCP112

3

WPT

4

GCPKTIS

LEFTJ

(1741)

(1707)

(1762)

(1730)

(1665)

(1757)

(1665)

(1665)

(17073

SAVE F.C. IN N
CC(3:0)_CHAINHERD

300

END OF CHAIN?
YES, NOT FOUND
GET NEXT LINK

ALBL?
NOFE
SAVE LINK & ADDR IH HM

GET KEYCODE BYTE

CORRECT K.C.? a2

- WorINe
- wat»

NOPE
PLACE?
NO

ax

Al1:01_K.C.

RESTORE F.C.

GET?
YES
CLEAR K.C.

CC3:0]1_LBL ADDR
RAM ADDR

PREPARE TO GET NXT LIHK



1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277?
1278
1279

{7°67
1770
1771
1eé2
1773
1774
1775
1276
17277

ERRORS

LEFTJ

LEFT JI

460
40

406
1434
1770
1552
1763
1670
1740

UNLIST

32 BLANK
X
1

WPT
LEFTJY (1773)

30



SYMBOL

AVAIL
AVAILL
AVAILA
BEKRONM
BKROM!
BKROM2
BST
BET2
BESTE
BSTER
BSTEP
BSTEP2
BSTEPS
BETEPA
BETHL
BSTHMLN
BSTML2
CALDSP
DECAD
DECADA
DECADB
ERRDE
FIXEND
FLIHNK
FLINK1
FLIHK2
FLINKS
FL INKS
FLINKA
FLINKM
FLINKP
GCP100
GCP110
GCP112
GCPKO4
GCPKOS
GCPKOE
GCPK10
GCPK1S
GCPK20
GCPK25S
GCPKZ8
GCPK3S
GCPR4S
GCPKSS
GCPK70
GCPK80
GCPK90
GCPKC
GCPKCO
GETPC
GETPCA
GTBYT
GTBYTA
GTBYTO
GTO0..

TABLE

304
322
3047
415
417
1221
361
363
413
1362
336
324

3tS

350
422

359%
360
427

342
325

411
405
370

tt

S13
454
465
476

1710

1633
1667

661

S40

341

407 403

461

1756 1747 14656



GTO. 1
GT0.2
GTO.2A
GT0.3
GT0.4
GTO.S
GTONN
GTONN2
INZB
IN2BA
IN2BB
IN2RS
IN2STO
IN38B
INBO
INB(
INBZ
INB2Z
INB4
INBS
INBEA
INBEX
INBEXA
INBYT
INBYTO
INBYT!
INBYTC
INB7TP
INCT
INC2
INC21
INCAD
INCAD2
INCAD#A
INCADE
INCADP
INEX
INEXA
INL?
INL2
INL3
INLIN
INLIH2
INLNKI1
INLNK2
INNZ2B
INRCLS
INSHRZ
INSHRT
INSLIN
INSTR
INSTR!
[NTXC
INTKCI
[NTXC2
-EFTJ
-EFTJ1
-INEND
-INML
-INML1

601)
611
607
614
S71

S42
°°?
1016
1021
1116
1126

fof
103
105
to?
11t
113

153
54

v2?
706
724

722
7290

1123
1011
212
217
241
156

1045S
1050
1156
1144
1162

1174

1207
1202

1775
1313
1311

S74

147 143 137 120

1076 1031
1002

1151 1142 1137 1131 1033 1026

1307 1303



LINMLZ
LIMNtA
LIMNMI
LIHHMZ
LIHNMZ
LINNMS
LIHNMS
LINHME
LINNUM
LINRM2
LIHRMZ
LINRM4
LIHROM
NQROOM
HROONM
NRDOHM
NRCOM2
HROOM 2
NRBYT3
NXBYTA
NXL1B
NHL2B 1
HXL3B:2
HRLCHN
NHLDE
NXLDE2
NXLDEL
NXLIN
NXLIN?
NXLIN2
"LINZ

NRLIN4
HXLINR
NXLRO
HHLSS1
NHLSST
NXLTX
HRLTX!
NXLTX2
PBARO
PRAY
PBAZ2
PBAZ
PBA4
PBAS
PRARE
PEA6A
PRBAEND
PTBYTM
PTLO
PUTPCL
SKPLIN
SKFR10
SKPR20
SKPR3Y
SKPROM
TBLINB
TELPEA
TBLPTL

1305

1215
1242
1259
1246
1241
1253

1344
1342
1332
1220
171

27%
265

61

1405
1411
1422
1374

1301

1506

1471
14€5

W
N
W

—-
-
—
h
a
e

40

1504

1467 1451
1462

34 30

1447

24 20

301



30§
ENTRY TABLE

AVAIL 304
AVAILA 307
BKROM2 t221
BSTE 413
BSTE2 1362
BSTEP 33
BZTEPA 333
CALDSP 703
DECAD 7207
DECADA 712
ERRDE 55
FIZEND 430
FLINK 43519
FLINKA 447
FLINKM 45t
FLINKP 445
GCP112 1665
GCPK04 1674
GCPKOS 1676
GCPKC 1600
GCPKCO 1s5t1
GETPC S520
GETPCA S22
GTBYT 660
GTBYTA 6V3
GTBYTO 662
GTO.S 652
GTONN S31
IN3B 1t45

P
r
e
e

r
r
r
r

INBYT 746
INBYTO 743
INBYTH 752 -
INBYTC 744
INBYTP 745
INCAD 717
INCADZ2 23
INCAD#A 726
INCADP 721
INEX 1112
INLIN 166
INLIN2 266
INSHRT to02°7¢
INSLIN 764
INSTR 1163
INTXC 11¢S
LEFTJ 1767
LINNIA 1223
LINNMI 1229)
LINNUM 1213
NROOM2Z 302
NXBYT3 667
NXBYTA 671
NXL1B 1442
NXL3B2 1543
NXLCHN 1511
NXLDEL 1137S



NXLIH
N¥XLIN3
NXLINA
NXLSST
HHLTX
PTBYTM
PUTPCL
SKPLIN

fd4z24
1537
1437
1367
1567
441
1363
1371
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EXTERNAL REFERERCES

AVAIL
AVAIL
BKROM2
BKROM2
BESTE?
BSTEZ2
CPGMHOD
CPGMHO
DECAD
DECAD
DECAD#A
DECAD#
ERROR
ERROR
FIAEHND
FIXEND
FLINK
FLINK
FLINKA
FLINKA
FLINKN
FLIHKM
FLINKP
FLINKP
FSTIN
FSTIN
GEMNLNK
GENLNK
GETLIN
GETLIN
GETPC
GETPC
GTBYTA
GTRBYTA
GTFEND
GTFEND
GTLINK
GTLINK
GTLNKA
GTLNKA
IN3B
IN3B
INBYT
INBYT
INBYTU
INBYTO
INBYT!
INBYT!
INBYTC
INBYTC
INBYTP
INBYTP
INCAD2
INCADZ
INCAD#«
IMNCADAH

166
167
425
424
413
414
1535
1536
1160
1161
2¢€5
267
SS
Sé
174
175
35t
352

10456
1067
122
123
325
327
35¢
357
1079
1071
135¢
1352
345
34€
363
364
45t
452
S66
S67
127
200
1013
1014
773
774
1040
104%
261
262
1005
100%
f121
1122
433
434
671
672

61S
616

361
362

1231
1232
S72
S73
1073
1074

445
446
435
436

1533
1554

1056
1057

1046
1047

601
602
1064
1065S

1474
14725

1251
1252

1062
1063

1705
1706

1145
tt46

1054
1055

667
670
1254
1255

1525
1526

1323
1324

1527
1530

1721
1722



INCADP
INCADP
INSHRT
INSHRT
INSSUB
INSEUB
INSTR
INSTR
INTXC
INTRC
LINNtA
LINNIR
LINNME
LINNMI
LINNUM
L INNUM
MSGDE
HFRC
HFRE
HFRPU
NFRPU
NNBYTA
NXBYTA
NXL3BzZ
MRL3BZ
NXLIN
NXLIN
PACKE
PACKE
PACKN
PACKN
PATCH1
PATCH!
PTBYTA
PTBYTA
PTBYTM
FTBYTHM
PTLINK
PTLINK
PUTPC
PUTPC
PUTPCD
PUTPCD
ROMH3S
ROMH3S
ROMHED
ROMRED
RTNSO0
RTN30
SKPOEL
SKPDEL
SKPLIN
SKPLIN
UPLINK
UPLINK
XROW1
XROUW1

End of VASM assembly

746
747
1134
1135
764
765
1007
1010
1003
1604

555
556
334

335
336
3372

5S?
557
S81

£56
657
&6n3
604
1456
1457
375
376
302
303
€52
653
71S
716
441
442
271
272
204
205

11805
1106
332
333
1414
1415
1314
1315
534
535
1512
1513
1333
1334
455
456
547
550

1066
1061
105t
1052

1027
1030

1363
1364

651

1420
1421
€S4
65

S?S
S76

1375
1376
1516
1517
1565S
1566

1754
1755

1243
1244

1723
1724
1541
1542

1711
1712

1572
1S?3
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VASM ROM ASSEMBLY

OPTIONS: L C S

REV. 6&/81A

*« HP41C MaINFRAME MICROCODE ADDRESSES @26000-27777

* CONTENTS:

* SPECIAL £HAR TABLE

44
45
4¢
47
48
49

0
1

2
3
4

S

ASCTBL

LCD 106 OVERBAR
S1
S2

6
f

107?
141
142
143
144
145

FILE
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
EHTRY
ENTRY
EHTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
EHTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
EHTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY

CON
CON
CON
CON
CON
CON

CM11B
TRTLEBL
TRTLRI
AODTIS
APHST*
APHDHU
APPEND
ARGOUT
ASCLCOD
CLLCDE
CLRLCO
DATT 06
DAT231
DATz60
DAT280
DPAT300
DAT:20
DAT4060
DATS 00
DATERT
DECHPL
INBCHS
INBYTJ
MASK
NXBYTO
NXTEYT
OPRONT
OUTLCD
ROLERK
€CRALO
SCROLL
STBT1O0
STOLCC
TEXT
XROMNF
XKECROM

e177 LAZY T
e141 SMALL A
@142 SHALL B
e143 SMALL C
@144 SMALL D
@145 SMALL E

«oo HELIOS 0 SMALL .DIAMOND
0

140
COH
CON

LCD 108 ONE-LEGGED HANGMAN
54 10 6 CON

LCD 109 TWO-LEGGED HAMGMAN
96 1 4 CON

eo LCD 106
96 SUPERSCRIPT T

«.. HELIOS 6 UPPER CASE GAMMA
@é LCD 108

+... HELIOS 4 ALPHA
4 LCD 109

LCD 10A TWO-LEGGED ONE-RRMED-HANGMAN ... HELIOS S BETA
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*
%

OF
%

%
EF
F
R

XE
F
E

FE
X
E

S38 {2 S CON S LCD toa
LCD 10B <OMPLETE HANGMAN .,.. HELIOS 1 LITTLE X 31 0

60 13 1 CON 1 LCD 10B
61 14 14 CON @Got4 MU
62 15 35 COH 29 NOT EQUAL SIGH
63 16 {76 CON @17é SIGMA SIGN
€4 17 1S CON 13 ANGLE SIGH

ARGOUT - CQUTPUT ALPHA REGISTER TO DISPLAY
CALLING SEQUENCE:
IF S8=1, NO SCROLL, PROMPT
IF S$8=0, SCRALL, MO PROMPT
IF S8=0. THEN £9 INDICATES WHETHER THE KEYBOARD HAS BEEN RESET

S9=1 : KEYBOARD ALREADY BEEN RESET
S9=0 : KEYBOARD NOT "BEEN RESET

BY SET/RESET $8,S9 THE KEYBOARD WILL REMAIN ALIVE DURING SCRLLING.
GoSUBe ARGOUT

ASSUME NOTHING, RETURN WITH CHIP 0 ENABLE
USED A,B.C. CALLED HXBYTA, ASCLCO. 2 SUB LEVELS.

°9 20 ARGOUT t16 C=0
80 21 1760 PFAD=C
81 22 134 PT= 4 LOAD FIRST CHAR ADDR
82 23 620 LC 6 = 6008 (BYTE 3, REG.8)
83 24 460 LDI
84 25 214 CON2 8 12
85 26 1474 RCR 1
g6 27 416 A=C
87 30 AOUTOS ! GOSUB NXBYTA
87 If 0
88 32 1434 PT= 1
89 33 1352 7? C40 WPT IS A LEADING BLANK ©?
s0 34 127 COC AODT10 ¢ 46) NO
91 35 460 LDI
92 36 S CON2 © 5 EHECK END OF QREG.
93 37 34 PT= 3
94 40 162 C=0 PT
95 41 1552 ? A%C WPT LAST CHAR IN AREG. ?
96 42 1667 GOC AOUTOS ¢ 30) NO
97 43 1 GOSUB CLLCDE CLEAR LCD
97 44 0
98 4S 153 GOTO ANOTRO ¢ 62) ,
99 46 AOUT10 1074 RCR 2 NA
100 47 { GOSUB CLLCDE O ; a
100 50 0 oS
101 Si 1240 DISOFF orWor ®
102 S2 453 GOTO  AQUT20 ¢ 117)
102 S2 AOUTIS 156 AR EX U rr
104 Sq 460 LDI
105 S5 S CON2 © 5
106 S56 34 PT= 3
107 S7 102 C=0 PT
108 60 1552 ? A#C WPT END OF ALPHA REG. ?
109 61 237 GOC AOUT12 ¢ 104) NOT YET
110 62 AOUTRO 236 B=A s BC13> _ LCD COUNTER
111 63 460 LDI
112 64 37 CON a3?
113 6% 414 258=1 PROMPT 2
114 66 43 GONC  AOUTI6 ¢ 72) MND



LK
B
E
N
E

BE
BE
N
E

AOUT16
AOUT17?

AOQUTRT

ROUTI1S

ANUT1I3

AOUT20

fe50
676

1046
675

1250
1253
1240
1440
336

1536

1074
216

1
0

1574
126

{
0

1253

ASCLCD - SEHD A ASCII
CALLED WITH ASCII IN CL1:01
ASSUME LED ENFEBLE,

c.
ASCLCD

11S 67
116 70
117 71
118 72
119 73
120 74
121 75
122 76
123 7
124 100
125 101
126 102
126 103
127 104
128 10S
129 106
130 107
130 {tO
131 111
131 112
132 113
132 1t4
133 115
134 116
135 147
136 120
136 121
137 122
138 123
139 124
139 125
140 12

USED RAR. X,
Ggosus

148 127
143 130
150 131
151 132
152 133
153 134
154 135
15S 136
156 137
157 140
158 141
159 142
160 143
161 144
162 145
1623 146
164 147
165 150
166 151
167 152
168

B.S,

COLON

COMMA

ASCLCD

SLSaBC
A=A-1 S
Goc ADUTRT
C=C+1 ¥
A=A-1 §
coc AOUTRT
SLSABC
GOTO  AOUTI?
DISOFF
DISTOG
C=B s
GOLONG :STOLCE

? AROS
Goc AOUT 19
268=1
GSUBNCSCRULL

COSUB ENCFOO0

PT= 3
GOSUB NXBYTA

RCR 2
B=A W
GOSUB ENLCD

RCR 12
C=0 XS
GOSUB ASCLCD

GOTO  AOUTIS

CHAR TO LCD

1 SuB LEVEL.

460
200
243
460
300
213
406
26

460
72

1546
1653
460
S4

1546
1643
460
S56

1546
367

153 PERIOD 460

LDI
CON2
GOTO
LDI
CON2
GOTO
A=C
A=0
LDI
CON2
? A#C
GONC
LDI1
COH2
? AHC
GONC
LOI
CON2
? A#C
GocC
LDI

PUNC

12
PUNC

XS

COMMA

2
X
MAREK

¢ ?7)

« 77)

¢ 723)

« 111)

¢ S32

RETURN WITH LCD ENABLE.

¢ 155)

¢ 155)

10

¢ 127)

C 210)

LCD FULL ?
YES
@37+t = (40
PO WE HAVE TO LEFT JUSTIFY ?
NO

311

TURN DISPLAY ON AGAIN

SAVE THE LCD COUNTER

LCD FULL ?
NO
SCROLL NEEDED ?
YES

GET NEXT CHAR

ENABLE LCD

C(1:0) _ CHAR
c¢c2> _ 0
SEND IT TO LCD

IS THIS A COLON ?
YES

IS THIS A COMMA ?
YES

IS THIS A PERIOD ?
NO



*
#
R
F
X
X
E
X

E
X
E
E
X
E
R
F
R

169

1810
181
182
182
184
185
186
187
188
189
1910
191
192
192
194
195
196

MASK

154 {60 CoHz 4 0
155 PUHC 406 A=C X 31:
156 1670 FRERBC LOCK AT PREVIDUS CHAR
157 1230 CST EX
160 S14 296=1 IS THERE A PUHC. MITH IT ?
161 13? GoC PUNCIG ¢ 174) YES
162 1214 287=1 1S THERE & PUNC, WITH IT?
163 117 GOC PUNCI0 ¢ 174) YES
164 1730 CST EX
165 1334 PT= 13
165 1420 LC 12
167 436 A=C S
170 236 C=B S
171 1576 ? A4C S IS THIS THE FIRST CHAR ?
172 63 GOMC  OUTLCD ¢ 200) YES
173 123 GOTO  PUND20 ¢ 205)
174 PUHC10 1230 CST EX
175 1250 SLSAEC PUT THE PREVIZLS BACK
176 460 LDI
177 40 COH @40 LOAD A BLANK
200 QUTLCD 1335 2? BN 8S
201 43 GONC PUHE2C ( 205)
202 176 AB EX S
203 676 A=A-1 S
204 17¢ AB EX €
205 PUHC20 1560 C=CORA
206 1250 SLEABC
207 1740 RTH

- CONVERT A ASCII TO LCD CHAR FORMCHOT INCLUDTHG COMHN,
PERIQD AND COLON)

CALLED WITH ASCII IN AL2:01].

TWO CALLING

1.

nN

213

213
216
217
218
219
220
221
222
223
224
225
226
227
223

SEQUENCE:
GUSUE MASK
NOP
CALLED MASK FOLLOWED BY A NOP, THE LCD CHAR
IN CL2:0], CHIP ENABLE UNCHRHNGED.
USED A.¥, C. ASSUNE MOTHING. 1 SUB .LEVEL.
Gcosue MASK
{ANYTHING BUT HNOP2>
NOT FOLLOWED A NOP

WILL RETURN

WILL €AUSE THE CHAR BEEN SEND TO DISFLAY,
RETURN WITH CHIP 0 ENABLE. USED A.X, B.S, C. | SUB LEVEL.
ASSUME LCD ENABLE.

210 MASK 26 A=0 XS
211 460 LOI
212 40 CON @40
213 1406 ? AKC KX ASCII < 240 ?
214 227? GOC MASK10 ( 236) YES, SPECIAL £HAR
215 460 LDI1
216 140 CON @140
217 1406 ? A<C KX GSCIT > @137 7?
220 163 GONC MASKIO0 ¢ 2365 YES, SPECIAL CHAR
221 246 AC EX A
222 1730 CST EX
223 S04 €é6= 0 MASK & BITS lily
224 1230 CST EX
225 MASKRT 406 A=C X
226 €60 C=STK
227 1460 CXIS#a



*
%

EF
RF
F
F
E
E
F
X
S

229 230 S550 STK=C 31%
230 271 246 AC EX KX
231 232 1506 ? A#0 X
232 233 1640 RTN NC
232 234 6 A=0 X
224 235 1433 GOTO QUTECD ¢ 200)
235 236 MASKiIQ 115 C=0 CHECK SPECIAL CHAR TABLE
23€¢ 237 S34 PT= 6
237 240 220 LC 2 TABLE EMTRY AT 0000 OF QUAR 11
238 241 1420 LC 12
239 242 34 P= 3
240 243 MASK20 1460 CXISA LOAD 1 CHAR FROM TARELE
241 244 1546 ? A#C X MATCH A SPECIAL CHAR ?
242 245 63 GONC MASK30 ¢ 253) YES
242 246 1042 C=C+1 PT POINT TC NEXT WORD
244 247 1743 GONC MASR20 ¢( 243) GO ON !
245 25¢ 460 LDI
246 251 72 CON ere ALL SEGMENT IF NOT FOUND
247 252 1533 GOTO MASKRT ¢ 225)
248 253 MASKR30 74 RCR 3
249 254 126 C=0 XS
250 255 1066 C=C+1 KS €[2:0] HAS THE SPECIAL CHaR
251 LEGAL
252 256 1473 GOTO MASKRT ( 225) REPLACE IT

TEXT FUNCTION - EXECUTION OF TEXT FC IN RUN TIME
ASSUME PCM COUNTER POINTING THE 1ST BYTE OF THE TEXT FUNCTION
THIS ROUTINE WILL PICK UP THE CHAR FROM MEM AND STICK IT TO
ALPHA REG. IF THE 1ST CHAR IS A LA2Y T, THE STRING WILL BE
APPENDING TO ALPHA REG. OTHERWISE, THE ALPHA REG WILL BE CLERRED
BEFORE THE STRING KBOES IN,
CALLED APPEHD. RETURN TO NFRPU. PC WILL POIRT TO LAST BYTE OF TEKT
FC ON EXIT,

264 257 TEXT 16 A=0 W
265 260 1 GOSUB GETPC GET ‘PRM COUNTER
265 261 0
266 262 1 GOSUB GTBYT
266 263 0
267 264 1434 PT= 1
263 26S 102 C=0 PT C(1:0> _ STRING COUNTER
269 266 1152 C=C-1 WPT
270 267 1540 RTN C RTN IF "FO" F.C.
271 270 374 RCR i0 C<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 27S 216 B=A Ww SAYE THE COUNTER IN B
276 276 1634 PT= 0
27? 277 130 G=C
278 200 406 A=C X
279 301 26 A=0 XS
280 302 106 C=0 X
281 2303 1160 DADD=C
282 304 460 LDI
283 305 177 CON 127 TEST FIRST CHAR
284 306 1546 ? A#C X IS IT A LAZY "T"
285 307 1! GSUBC INTARG NO, INITIALIZE ALPHA REG



#
RF
F
X

XE
¥

¥
*
®

*
¥
X
X

314
283 310 i

286 311 TEXT30 316 C=B Ww

287 212 416 A=C W

288 313 34 PT= 3

283 314 174 RCR 4 C.X _ STRING COUNTER

290 3145 1146 C=C-1 X aL DOME ?

291 231¢ 1 GOLC PUTPC

291 317 3
292 320 TEXNT40 374 RCR 10

297 221 416 A=C W

2949 322 f GOSUB NXTEYT POINT TO NEXT CHAR

294 323 0

293 32 216 B=R W SAVE COUNTER IN B

29€¢ 3295 1£34 PT= 0

297 325 130 G=C

293 327 106 C=0 xX

293 230 1160 0ADD=C ENABLE CHIP 0

300 31 1 GOsSuB APHDNUW STORE CHAR TO AREG.

300 332 0

30t 233 1563 GOTO TEST30 ¢ 311)

SCROLL - TURM ON THE DISPLAY AMD DECIDE WHETHER TQ HAVE A DELAY

AFTER PUSHING A CHAR OFF LEFT END.

€9=1 MEAMS SCROLL IS MOT RERUIRED, HO BELAY

€9=t MEANS KEYBOARD AQLRERDY.EEEN RESET.

IF ANY KEY HIT WHEH S9=t, N2 DELAY ANY MORE. THIS WAY THE

KEYEOARD WILL STAY ALIVE OURING SCROLLING.

DESTROYS C.®X MAY SET £9

MAY USE A SUBROUTINE LEVEL TO CALL RSTO0S

312 3234 SCROLL 13240 DISOFF

313 335 1440 DISTOG

314 336 SCROLO 414 ?S8=1 SCROLL REQUIRED 2?

3tS 337 1540 RTN C NO

316 23240 1114 ?2E9=1 HAS KEY BOARD BREEN RESET?

317 341 77 GOC SCRNOL2 ¢ 350) YES

318 342 1710 RST KB
319 243 1714 CHK KB

320 244 67 GOC SCROLS ¢ 352) OLD KEY STILL DOUN

321 345 1110 £9= 1 REMEMEER OLD KEY IS UP

322 246 t GOSUB RST0S DELAY FOR CEBOUNCE

322 347 0

323 350 SCROL2 1714 CHK KB IS A NEW KEY DOWN ?

324 351 1540 RTN C YES, NO SCROLL

325 352 SCROLS 460 LDI
326 353 1600 CON @1600

327 354 746 C=C+C X snk 31600 FOR FINAL PRODUCT wx

328 akc ake abe a of sie ok abe abe obs ob: oc of ob: ake ofc ak Hc ake se of: ok ok

329 355 SROL1O0 1146 C=C-1 ¥
330 356 1773 GONC "e—1 ¢ 355)
33t 357 1740 RTH

CLEAR LCD
CLRLCD ~ ASSUME LCD ENABLE

CLLCDE - ENARLE LCD & CLEAR IT

337 360 CLLCDE 460 LDI
338 361 20 CON2 f 0
339 3&2 1160 DADLD=C DISABLE SLEEPER CHIP
340 363 460 LDI



J

*

*
%*
F
X

OF
X
X

*
341
342
343
344
345
34¢€
347
342
349
330
351
352
353
354
359
336

360
361
361
362
367
364
36%
366
366
367
368
369
36°

254

365
256

3&7

370

371

372

373
37

375

376
377
400
401

402

413

404
405

406
407
410
411
412
413

414
415

CHAR IN G
ASSUMED CHIP
TWO ENTRIES

CLRLCD

375
17250
£34
112
234
220
1224
220
134
220
1434
c20
450
450
450
1740

COZ

PFiD=C

FT=

C=0

PT:
LC

PT=

LC
PT=

LC

PT=
LC
SRLAGC
SRLNARBC

SRLAEBC

RTH

1S

>
0

-—
-

-

N
=
E
N
I
N

—
-
E
—

i3

ENAELE LCD CHIP

* NXTBYT = GET NEXT BYTE IN RAM OR ROHN

ENTRY NBYTHRUO
HBYTRO t GOSUB ENCFOQO0 :

ENTRY NBYTAHE
MBYTRE 156 AB EX
NaTEYT 34 PT= 3

314 ?2¢10=1 ROM MEMORY ?
{ GOLHC HNXBYTA NO
2

NKBYTO 5S€& A=A+1
LEGAL

1 GOLONG .GTBYTO
2

APPEHD - APPEND A £HAR TO ALPHA REG

D ENRBLE. USED -A,C. 1 SUB LEVEL

i WILL GIVE A WARHNNING IF AREG FULL AHD AUDIO ENABLE
t NO UARNNING EVEN IF &REG FULL

APPEND 1070 C=REGHN -2 CHECK IF AREG. ALMOST FULL?
1434 PT= 1
1074 RCR 2 CHECK SECOND LAST CHAR
1352 ? C80 WPT STILL EMPTY

1 GSUBC TOHNEVN NO, GIVE A WARRING
1

APNDHUY 1434 PT= 1
1070 C=REGH 8
1574 RCR 12
416 A=C
7720 C=REGH 7
1524 RCR 12
412 A=C WPT
256 AC EX UW

10850 REGH=C 8
670 C=REGN 6
1574 RCR 12
412 A=C WPT
256 AC EX UW
750 REGH=C 7

{. APPEND

2. APNDHUW

378 416
379 417

380 421)
381 421

382 422

382 423
382 424
384 425

385 42%
386 427
387 420

388 421
389 422

390 433

391 434

392 43

393 436

394 427
395 440
394 441

31.



»

*»

397°
398
399
400
401
402
402
404
40S
409

DATA

41
412
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
432
434
4325
436
437
438
439
440
441
442
443
444
445
44¢
447
448
449
450
451
452
452
452
454

442 520
443 1574
444 412
445 256
446 6559

447 256
450 1634
451 230
452 550
453 1740

ENTRY - WHEN PARSE DETECTS
IN CC1:03

454 DATENT 3246
455 1
456 0

457 246
460 12¢
461 406
462 1634
463 130
464 1670
465 574
466 1730
4¢7 1404
470 1230
471 474
472 1650
473 766
474 766
475 457
476 1506
477 207
500 214
501 347
502 DATI02 14
503 43
504 460
505 13
506 1740
507 DATI0S 1214
510 47
511 460
512 167
513 1740
514 DATI06 460
515 207
516 1740
S17 04T110 460

520 34
521 1546
522 47

523 460
524 124
25 1740

526 DATI20 1
527 0

530 14

D
0 C

=C

AC EX
REGH=C

&C EX

PT=

c=0G
REGH=C

RTH

REGM-
R

S

12
UPT

ul

o
a
d

w
t

AND BRaMNCH TQ HERE,

eC EX
GOSUR

m 0 m p
o

¢

P
O
D

Y
O
H
N
=
u

30
2
0

m Q

A
O
D

T
V
T
D
O
M

o
n
- m x

RTN
?287=1
GOC
LDI
COHN2
RTH
LDI
COH2
RTH
LDI
CoN2
? A#C
GoC
LDI
COH2
RTH
GOSUR

?283=10
X
OFSHFT

x
XS
X
0

14
é

0

8

14

XS

XS
DAT200
pd

DATI IN

DATI40Q

DAT1 QS

@ot13

PATI QE

7’

1
X
DATI20

S

STFLGS

~
F
N

S42)

S17)

o
n
C
d

o
n
N
S

d
i
o
o
-
d
~

S14)

o
n

M
N

W DATRENTRY FC, IT PUTS TKE FC

RESET SHIFT

coPY FC TO &.N

cory FC TO RES.G TOO

KESET CARTLOG FLAG

ALEERDY IN DATAENTRY ?

YES

BACK ARROW ?
NO
MZGFLAG SET 7?
YES

FROGLRAM MODE 7?
HO

CELETE
RETURN TC PARSE
RLP~HA MOCE 2?
YES

CLX
RETURN TC PARSE

CLA

LOAD CHS
IS IT A CHE ?
NO

CHS FC
RETURH TO PARSE
SET MEGFLG & OATARERTRY FL&S

STFLGS LEAVES SS CNE-HalLF UP
RLPHA MODE ?

31&



435
455

467
4562
469
4790
471
472
473
474
473
476
476
477
473
479
479
480
481
482
482
434
42S
48¢
487
428
488
489
489
490
430
491
491
492
492
453
4923
494
455
496
497
498
498
499
Son
S01
Sot
S02

S531
S32
S32
S3¢
53S
S36
S37
S40
S41
Sd2
S43
S44
S45
S4¢
S47
S530
S51
S52
S53
S554
S55
855
S57
S60
S£1
9&2
S63
S64
S695
S66
SEY
S70
S71
Sv2
S73
S74
S?vS
S7é
S77
600
601
602
603
6n4
605
606
607
610
611
612
613
614
615
616
617
620
€21
622
62
624

CAT140

DiaT200

baT239

BAT235

bAT220

DAT240

DAT245

bATZ260

O
O
O

H
N
M
N
=
—
=
N

~
~

L
h

O
N

RD
)

Q
A

G
I
N
N
O

a
1670
1630
1650

14
€47
1214
253
450
177
406
1534
230
1248

1
2

1546
257

1
0

203
1670
474
1230
1410
1230
S74
1650

O
O
=
N
r
O
O
D

—

GOLMNC

GOLONG

§5=
C=REGHN
C=ST
RECN=C
GOTO
€5=
C=REGH
C=ST
REGH=C
?83=1
Giac
?57=1
GONC
LOI
CON
A=C
PT=
C=G
? C#0
GOLHNC

? REC
GocC
gosue

GOTO
C=REGN
RCR
CST
St=
CST EX
RCR

EX

GosuB

Gosus

GosuB

GOLOHG

GosuB

C=REGHN
? C80
GoC
BC EX
GOSUB

FRSAEC
GOTO
GosuB

Cc=0

APHST*

14

DATE

1
14

Q

14

DATZ00

DATZ3S

«
BAKHPH

x
DATZ40
BL INK

DATZ20
14
8

1

6
14
DGEREE

HOREGS

RGSLCD

RFDSSS

NFRKB

APPEND

9
S
DART245
S
ENLCD

DATZ60
ROLBAR

~

( 606°

¢ 610)

( 6062

( 622)

( €24)

INITIALIZE ALPHA ERTRY

CLEAR MSGrLAG

SET MSGFLeG

PROGHMQLE ?

YES

nLeHA

HD

MOGE 7?

Lead THE FC
IS THIS & LACK ARROW 2
YES

IS THIS A Lazy “T"
HO
BLINK &HD IGKRORE IT

SET NUMERIC DATA ENTRY FL&S
(FLAG 2&5

SET FLAG 22

TELL "=nDIGENT HO CHS WHEN

APPEKRD TO ALPHA REG.

LCD FULL ?
NOT YET



*

wx DIGIT
*

S03
S04
S04
S05
S05
S06
807
$02
S508

S12
Ste
S513
S13
S14
S15
Sie
Ste
St?
Si?
518
519
S20
S520
521
22

S523
524
S25
S25
S26
S27
S28
529
S30
S31
S3t
S32
S32
S34
53S
S3¢
S37
S38
939
S40
S41
S542
S42
S4d
945
S46
S547
548
S549
550
S50
SSt

625
G26
627
€20
€31
632
633
634
635

ENTRY

€26
627

640

641

642

643

644

645

646

647
650
651

652
653

654

65S

65¢€

657

660
661

662

663

654
€SS

6€E6
667
6°70
671

672

673

674

675

676

677?
700

701

702

703
704

09
706
707
7210
11

712

713
714

715

DAT280

DATSOQ

DAT

DAT322

DAT32S

DAT330

n
N

W
e

Q
=
O
=

1543
1214

1
3

O
=
O

16

1160
1014
33

240
1534
240
1170
1240
1376
173

1236
1140

vo
336
1176
133

1614
113
376
460
32

1663

Cel
GOosSuB

GOSUR

GOTO
2¢7=1
GoLC

IN PRM MODE

Gosue

GOSUuB

C=0
DADD=C
GOSUB

GOSUB

0
D
oA=

B=

GOSUR(

PT=
? C#0
GONE
AB EX
GOSUB

A=0
C=0
0ADD=C
?782=
GONC
Gosus

SEL @
PT=
SEL P
C=REGH
SETDEC
? C&O
GONC
C=-C
SETHEX
CB EX
c=8
C=C-1
GONC
?S0=1
GONC
CB EX
LDI
CON2
cosuB

GOTO

ASCLCD

OPRONMT

DAT220 ¢ 606)

DATS00

GETPC

DELLIN

DGEFiSe

GETRC

S

NXBYTA

f
WPT
DATZ22 ( £663)
W
INBYTO

S
X

DAT325 C 871)
IFARCHS

S
S
S
DAT33S ¢ v20)

DAT33S ( 720°
S

1 10
INBYTJ

DAT3Z0 ¢ 703)

SEMD IT TO LCD 318

CUT PUT THE FRONPT

ALEPH MODE 7?
YES

ENACLE CHIF ©
TELL DIGEMT HO CHS WHEN «=a

INITIALIZE CT

IS FIRST BYTE sa NULL ?
YES
OTHERWISE INSERT A NULL FIRST

ENABLE CHIP 0
MANTISEAR NEGAIVE ?

HO
INSERT A CHS FIRST

LOAD D.P. POS COUNTER IN REG.S9C135

TENTH COMPLEMENT

SAVE THE D.P. PQS IN REG.E

C.5 _ D.P. POSITION
OUTPUT D.F. NOW ?
HOT YET
D.P. HIT ?
NO

INSERT A D.P. TO MEN



552
S53
S54
SSS
S56
SS7
S58

216

720

732
733
734
735
736
°3?
740
741
742
743
744
745
746
74v
750
731
32
’53
754
755
756
7S?
760
751
7é2
’63
764
76S
766
7°67
wv
71
272
?73
??4
27S
276
ve?
1000
1001
1002
1003
1004
1005

 100¢
1007
1010
1011

DAT333

BAT33S

DAT245

DATZS0

DfT2e0

PATI? 0

DAT380

DAT3ES

DAT390

DAT400
DAT410

DAT415

1176
1140
376
240
1324

1120
1042
257
1024
127

1142
1734
120
130

1724
240

1423
1414
167

1614
303
1176

1176

C=C-1{
SETHEX

BC EX

SEL Q
? PT=

GQaC

C=REGN
C=C+1

GOC

? PT=

GOC
C=C-1

INC PT

LC
G=C
DEC PT

SEL P
gcosue

GOTO
?251=1
GOC
?2¢0=1
GONC
c=C-1
GocC
C=C-1
GoC
GOTO
? PT=
GoC
? PT=
GOC
?St=1
GONCT
PT=
SEL P
LDI
CON2
GOsSuB

C=REGN
? C0
GORC
Gosus

GOTO
SEL P
Gosus

€8=
GOTO
SEL P
Gosue

£8=
cosus

GOLONG

§

S

13
DATISO
9
PT
DAT3SO
2
DATI45
PT

1

INBYT

DAT330

DAT370

DAT220
S
DATZEO0
S
PATZE0
DATISO
1
DATZ90
0
DATZS0

PATZ30
1

1
IHBYTJ

9
HS
DAT330
INBCHS

DAT330

INBYTO

0
DAT410

INBYTO

1
DFILLF

NFRKB

¢ 775)

¢ 733)

( 742)

¢ 7035

¢ 761)

( 775)

¢ J w
nv >

P
A
w
e’

0o
J<

C1

(10025

(10020

(10025

1"

¢ 7203

¢ 703>

(1006)

319

FINISHED DIGIT 0 ?
YES, ALL DCHe

LRST DIGIT IN MAHTISSEAR ?
YES
END QF MANTISSA ?
YES
RESTCRE THE DIGIT
MOVE THE DIGIT 70 G

POINT TO NEXT DIGIT

INSET THE DIGIT

EEX HIT ?
YES
D.P. HIT ?
NO, NO PROMPT
D.P. AT DIGIT 3 ?
YES, NO PROMPT
O.P. AY DIGIT 4 ?
YES
PROMPT
END OF
YES
END OF
YES
EER
NO,

EXP ?

EXP ?

HIT ?
WE ARE DONE

INSERT AR EEX

EXP MEGATIVE ?
NO
INSERT A CHS

NO PROMPT

INSERT A NULL aT TAIL

SAY PROMPT



605 1012 INBCHS 460 LDI

606 1013 34 CON2

607 1014 INRYTJ 1£€34 PT=
608 1015 130 G=C
609 1016 1 GOLOKG
609 1017 2

*
= ALPHA EHTRY IM PGHM MODC
*«

613 1020 DATS0D 460 LDI
614 1021 177 CON
61S 1022 1546 ? A#C
616 1023 1623 GONC
617 1024 1170 C=REGN"
618 1025 1S0E ? AxN
619 1026 227? GoC
620 1027 117¢ C=C-1
621 1030 1376 ? C#0
622 1031 S7 GOC
623 1032 1 Gosue
623 1033 0
624 1034 i GOLONG
624 1035 2
625 1036 DATS0S 256 AC ER
62¢ 1037 1 GoSOB
62¢ 1040 0
627 1041 i! GOSUB
627 1042 0
628 1043 DATSO? 106 C=0
629 1044 1160 DADD=C
630 1045 256 AC EX
631 1046 1150 REGN=C
632 1047 143 GOTO
632 1050 DATS10 1078 C=C+1
634 1031 43 GONC
635 10352 1 GOsuB
63S 1053 0
636 1054 1343 GOTO
637 1055S DATS1IS 256 AC EX
638 1056 { GOSUB
638 1057 0
639 1060 676 A=A-1
640 10561 0 NOP
641 1082 1613 GOTO
642 1063 DATS20 436 R=C
642 1064 { GOSUB
642 1085 0
644 1066 1 GOosSUB
644 1057 0
64S 1070 276 AC EX
64€ 1071 436 A=C
647 1072 1374 RCR
648 1073 1434 PT=
642 {1074 1720 LC
650 1075 f GOosSuB
650 1076 0
651 1077 S76 A=A+|
652 1100 1007 GOC
653 1101 1943 GOTO
654 1102 ROLBAK 1170 C=REGN

1
0

IHBYT

127
x
DAT4 00
9
X
DATS1U
S
S
DATS0S
DATOFF

NDELET

Ww
PTBYTA

DECADR

X

Ww
9
DATS20
S
DATS1S
BL INK

DAT41S
Ww
INBYT

S

DATSO?
S
GETPC

INCADA

S
S
13
1
1S
PTBYTA

S
DPATIES
PAT400

9

12

(1003)

(1050)

” — 0 Oo
)

I
h

p
v

4

(1063)

(1055)

C1010

(1043)

(1000)
(1005)

C
o

0
D

~
~

LCAD A CHS

IS IT A LAZY T ?
YES, IGNORE IT

IS IT A BACK ARROW 7?

MO
STRING LENGTH -1t

Z2ERD LENGTH NOW 7?

NR
RESET DATAENTRY FLAG

ZERO LAST CHAR

POINT BACK ONE CHAR

ENABLE CHIP ©

STRING
STRIHC
STRING

LENGTH + |
LENGTH <=
LENGTH >

1S
tS

IGHORE THIS CHAR

INSERT THIS CHAR

A.S _ STRING LENGTH

POINT TO 1ST BYTE OF TEXT

C.S = STRING LENGTH
SAVE THE LENGTH IN A.S

CC0:1)> _ FX
UPDATE STRING LENGTH

LENGTH = 15 ?
YES, NO PROMPT

LOAD LCD COUNTER



*
F
B
F
X

FF
E
X
E
R

*
¥

*
¥

655
65€
657
657
6583
659
6690
661
662

OPRO

THE
AND
THE
END
ASSU
USED

673
674
675
676
677
67S
679
689
681
68s
687
684
68%
68¢
687
688
689
690
631
692
6923
694

APHS
G HA
call

700
701
702
703
704
70S
706
707
708
709
710
7
712
713

103 436 A=C S RCI13) _ LCD COUNTER 321
1104 236 B=A S
1105S 1 GOSUP ENLCD ENABLE LCD CHIP
1100 0
1107 ROBKt1O 1536 ? A#0 S
1110 1€40 RTH HC
1 676 A=n-1 §S
1112 1670 FREARC
113 1743 GOTO ROBK1O C1107)

MT = OUTPUT A FROMPT EHAR AND LEFT JUSTIFY DISPLAY AHD
AHD UPDATE LCD COUNTER.

LCD ZOUNTER IS IN 2013] WHEW COME IN, IT WILL BE UPDATED
STORED TO REG.9(0132] ON RETURN,
COUNTER IS SET TO t2, EVERY TIME A CHAR SHIFT FROM RIGHT
TO DISPLAY THE CCUNTER DECREMEMNT BY ONE,
ME LCD EMNRELE. RETURH WITH CHIP 0 ENABLE.
ACt31.,80131, CC131, CL2i01,N. 1 SUB .LEVEL.

1114 OPROGMT 460 LDI
11S 37 CON @3?
11t1e 1250 SLSAEC
1117 460 LDI
1120 40 CON @40
1121 336 C=B S
1122 1176 C=C-t S LCD FULL ?
1123 157 GOC OPMT20 (1140) YES
1124 436 A=C S
1125 1076 C=C+1 S RESTORE LCD ERUHNTER
1125 OPMT1I0 1526 2? A%#Q S STRING AT LEFT ERD ?
1127 43 GOHMC STOLCC C1133) YES
1130 1750 SLEARC
1131 676 A=A-1 S
132 1743 GONC OPMTIO (1126)
1133 STOLCC 106 C=0 X
1134 1760 PFAD=C DISAELE LCD CRIP
1135 1160 DADD=C ENRBLE SLEEPER CHIP
1136 1150 REGHN=C 9
1137 1740 RTH
1140 OPMT20 136 C=0 S
1141 1223 GOTO STOLCC (1133)

T+ - INITIALIZE ALPHA ENTRY
S§ THE CHAR,
ED BY DATAENTRY AHD RETURN TO DATAENTRY

1142 APHST* 1670 C=RECN 14
1143 1530 ST=C LOAD SET #
1144 14 ?83=1 PROGRAM MODE ?
1145 467 GOC APHST4 (1213) YES
1146 474 RCR 8
1147 1230 CST EX
1150 1610 SO= 1 SET FLAG 23
1151 1230 CST EX
1152 S74 RCR 6
1153 1650 REGH=C 14
1154 106 C=0 X
1155 1£34 PT= 0
1156 230 C=G LOAD THE CHAR
1157 406 A=C X



*
F
X

FF
¥
F
F
X

¥

714
715
716
717
718
719
720
721
722
723
724
72S
725
726
727
v2?
’23
728
729
729
730
731
32
733
733
734
734
735
73S
°3¢
737
738
739
739
740
741
742
743
744
745
74S
746
747
748
749
749
750
751
S52
753
753

127
X
APHSTS <1202)
S
1
WPT
APHET! C1176)
13
12
S
EHLCD

APKRSTZ (1209)
ROLEAK

DAT2850

INTARG

13
12
S
CLLCOE

DATZE0

DAT400

IS THIS A LAZY "T" 2
HO, CLERR ALPHA EEG.

ALPHA REG. EMPTY ?
NO

SET LCD COUNTER

INCREMENT LINE #

SAVE THE CHAR IN MN TEMP,

LOAD THE PGM ECUNPER

F1 = ONE CHAR TEXT STRING

LOAD THE CHAR

SAVE WORKING PTR IH RECG.S
EXIT FROM ALPHA ERTRY

STRT10 - MOVE SOME STATUS BITS ‘TO SCRATCH AREA (REG.8)D

110 460 LDI
1161 177 CON
1162 1546 ? A#C

113 177 GOC
1164 570 C=REGH

11S 1434 PT=

1166 1352 ? E80
1167 77 GOC

1170 1334 PT=

1171 1420 LC
1172 376 BC EX

1173 1 GOSUB

1174 0
1175S 33 GOTO
1176 APRSTH { GOSUB

1177 0
1200 APHAST2 1 GOLOHNG:.

1201 2

1202 APHETZ 1 GOSUB
1203 0
1204 1334 PT=

1203 1420 LC

1205 376 BC EX
1207 1 GOosuUe

1210 0
1211 1 GOLOKWG..

1212 2

1213 APHSTH { GOSUB
1214 0
1215S 1£34 PT=

1218 230 C=G
1217 160 H=C
1220 1 GOsSUB

1221 0

1222 36 A=0

1223 460 LDI

1224 261 CON2

122 1634 PT=
1226 130 G=C

1227 1 GOSuB

1230 0
1231 260 C=N

1232 1£34 PT=
1233 {20 G=C
1234 1 GOsSuUB
1235 0

1236 256 AC EX
1237 1175 C=C-1

1240 1150 REGN=C
1241 1 GOLONG.

1242 2

DIGITCO0)> - 0 : D.P.HIT

1 + EEX HIT
2 1+ CHS HIT
3

DIGITC1)> - 4
S$ 1
6 1

MANTISSA NONZzRO FLAG
DIGIT GRCUPING FLAG
DECIMAL POINT FLAG
ENG



F
E
E
E
E

E
E
R
E
E
E
E
E
L
E
R
E
R
E
F
R
E
E
E
R
E
H
S

7 + FIX 32:
DIGITC(2) - # OF DIGITS

766 1243 STBT10 116 C=0 w
767 1244 1160 DRDD=C
768 1245S 534 PT= 6
769 1246 1420 LC 12
770 1247 134 PT= 4
771 12580 1720 LC 1S
772 1251 1420 LC 12
773 1232 416 A=C Ww AR __ 0000000CUFCOUO
774 12353 1670 C=REGN 14
775 1234 1660 C=C.A
776 1255 1074 RCR 2
777 1256 406 A=C X
773 1257 ?72 C=C+C HN MOVE NO SEPERATOR & COMMA
779 1260 772 C=C+C M TO LOWER TOW BITS IH AR DIGIT
280 1251 174 RCR 4
781 1262 S506 A=A+C KX
782 1263 1070 C=REGN 8
783 1254 674 RCR 11
784 1265 246 C=A x
784 1266 406
785 1267 1530 S7=C
786 1270 74 RCR 3
787 1271 1050 REGHN=C &
’88 1272 1740 RTN

DECHPL ~ DECOMPILE

CALLING SEQUENCE :
GOsSue DECHPL

ASSUME HOTHING. USED R,B,E,N, ST 0-9. 3 SUB LEVELS
RETURN WITH CHIP 0 ENABLE AND LOAD STATUS .SET 0

AND R14 IH C (PARCH12 IN CNG DEFENDS OH R14 IN CT ON RTH)

PACK AM2 DECOMPILE SHARE COMMON TERMIHATION LOGIC
PACK TERMINATES BY GOING EITHER TO DCPLOO OR TO DCPLRT,
SINCE PACK CAN EITHER RETURH TO THE CALLING ¢fRUOGRAM OR ERIT
VIA ERROR, STATUS BIT S89 IS. USED TO COHMTROL WHAT TYFE OF
TERMINATION IS DOHE. S9 ISI CLEARED AT THE ODECMPL ENTRY
POINT, SO DECOMPILE ALWAYS RETURHE. PACK SETS OR RESETS
$9 AS NECESSARY BEFORE IT COMES TO THE DCFLOO OR DCPLRT ENTRIES.

€8 AND S3 ARE USED INSIDE DECOMPILE. S8 IS HSED TO REMEMBER
THE STATE OF THE CECOMPILE EIT IN ONE END WHILE TRAYELIKG UP
THE LABEL CHAIN TO FIND THE HEKT PREVIOUS END. £3 IS USED TO
REMEMBER WHZTHER AMY PROGRAM HAS BEEH DECUMFILED. IF NO
PROGRAM HAS BEEM DECOMPILED, THEM DECOMPILE SKIPS AROUND
THE LOGIC TO ZERO OYJT THE SUBROUTINE STACK,

813 1273 DCPL17 1346 2? CH#0 X IS THIS AN CHAIN END ?
814 1274 427 GOC DCPL1S (1336) NO
815 1275 DCPL20 116 C=0 REMEMBER WE ARE AT 1ST PGH
816 1276 160 N=C
817 1277 1 GOSUB FSTIN GET REGO
817 1200 0
818 1301 463 GOTO DCPL24 (1347)

820 1302 DECMPL 1104 £9= 0



go

g22
822

23
824

823

2¢
827

822

822

g29
829

831

831

832

833
824

235
836
83¢

a3z

£39

839%
840

841

842
42

842
844

* MOVES UP SERRCHING FOR END OR FIRST

ede
ede
847
848
849
849
830
851
8St
852
853
854
855
855
856
857?
858
859
860
861
862
8672
864
865
864
867
863
869
870
871

1303 DCPLOO

1214

1330S
1306
13207

DCPLOS

1310

1311

1312

1313

1314

1335

1316

1317

1320
1321

1322
1323 DCPLO?
1324

1325

1328
1327
1330 DCPL11

133

1332

13332

1334

1335

1236 DCPLIS
1337
1340
1341
1342
1243
1244
1245
1246
1347 DCPLZ24
1350
1351
1352
1353
1354
1355S
1356
1357
1350
1361
1362
1363
1364
1365
1266
1367 DOCPL30
1370
1371
1372
1373

DCPL2S

ENTRY DCPLUOD
1 GOSUB GTFEND LOAD CHAIN HEAD 30
0 24

252 AC EX WPT
160 N=C SAVE .END. ADBR IN HM

4 S3= 0 REM HQ PGM BEEN DECMFL YET
EXTEND, ADEE IM CC: 01 HEEL

412 Aa=C WPT LOAD EHD ADDP FROM C
1 GOSUB INCAD2 POINT TO 3RD BYTE OF END
0
1 GOSUB GTBYTA GET 3RD BYTE OF END
0

1230 CST EX CHECK IF DECNHPL BIT SET
1414 251=1 DECMPL BIT SET 7
47 COC DCPLO? (1323) YES

404 So= 0 PEMENEBER NO CECHPL THIS PSH
1230 CST EX

63 GOTO  DCPL11 (1330)
410 £8= { SET ©& REMEMEER IT
1404 Si= 0 CLEAR DECMPL BIT
1230 CST EX

1 GO3UB PTBYTA PUT THE BYTE BACK
0

260 C=N
416 A=C

{ GOSUBR GTLINK
0

1246 ? C#0 ¥ EHAIN END ?
1402 GONC  DCPL20 (1275) YES

AaLBL IN MEM

1 GOSUB UPLINK MOYES UP ONE LINK
0

1076 C=C+1 S IS THIS BYTE aN END ?
1327 GOC DCPL17 ¢1273) NO, IS AN ALEL
252 C=n WPT
412
160 N=C SAVE END ADDR IN N

1 GOSUB INCAD2 POINT TO 3RD RYTE OF END
0

414 258=1 NEED DECMPL THIS PGM ?
353 GONC  DCPLTQ (1405) NO
10 S3= 1 REHM AT LEAST GECMPL 1 PGCHM

1 GOSUB GTBYTA
0

1574 RCR 12
€42 a=a-1 PT NEXT BYTE ON SAME REG.?
113 GONC DCPIL30 (1367) YES

252 AC EX WPT MEXT BYTE IN NEXT REG.
1142 C=C-1 PT
1142 C=C-1 PT

1146 C=C-1 X POINT TO NEXT REG.
1160 DADD=C
412 A=C WPT
70 C=DaTA LOAD HEXT RES.

1574 RCR 12
€42 Aa=A-1 PT POINT TO NEXT BYTE
1574 RCR 12 C¢3:2) _ NEXT BYTE
1202 C=-C PT 16 COMPLEMENT
742 C=C+C PT ONE BYTE 2
1627 GOC DCPL2S (1355) YES, GO ON TO KENT LINE



*®

*
*

872
873
874
87S
876
877
TEXT
e779
879
8890

882
esz
824
8873
386
ee?
ges
gevw
889
890
891
892
89z
894
893
895
896
897
898
899
900
S01
901
902

1374
1375S
1376
1377
1400
1401

RO,

1402

1403
1404

1405
1406
1407
1410
1411
1412

1413
1414

1415
1416
1417
1420
1421
1422
1423
1424
1425
1426

1427
1430
1421

TWO BYTES
90S

90¢

07
9ne
909
S10)
91
912

ALB.
S14

914

S15
915
916

917
918

920
921
921
922

1432
1433
1434
1435
1436
1427
1440
1441
OR €
1442
1442
1444
1445
1446
1447
1450

1451
1452
1453
1454

GTO.HNN &

LET ‘THE
OCPLSS

DCPL?0

DCPLRT

DCRTtA

DCPLED

ERRTA

ROW
DCFL49

ND HERE
bDCPL42

OCPLSO

OCPLSI

742
357
742
S567
742
1543

C=C+C
GoC
C=C+C
GoC
C=C+C
GONC

"HALIH" RO
i GOSUB NXLTX
0

1513

250
1246
1017
1160

14
113

1
0

116
1160
1350
1450

1
0

16720
1530
1114
1640

1
0
0

742
177

1342
427
1066
137

1066
117

Q
=
O
—

1574
1042
1227

1343
1
0

1013

GOTO

C=N
? C40
Goc
0ADD=C
?283=1
GOHNC
ENTRY
Gosue

ENTRY
C=0
PADE=C
REGN=C
REGH=C
Gosus

C=REGN
ST=C
?89=1
RTH HMC
ENTRY
Gosue

XDEF

C=C+C
Goce
? C40
Goce
C=C+1
GoC
C=C+{
Goc

GOSUB

GosSuB

RCR

C=C+1

GQoC

Gato
Gosus

GOTO
XEQ.NN HERE (CLEAR

924 1455 DCPL4S 1 GOosuB GTBYTR

PT THREE BYTE LINE 7 oo
DCPL40 (1422) NO, ITS TWO BYTES 320
PT ROW 15 2
DCPL4S (1455) HO, ITS RCW 13 OR 14
PT TEST RON 0 OR ROW 15
DCPLZ2S (1355) ROW 0 IF NO CARRY

UGTIHE HANDLE IT

DCPL25 (1335) GO ON TO MEXT LINE

GET STARTIHG ADDR
x JUST FINISHIHKS 1ST PGM 2?
DCPLOS (1310) HO,KEEP GUING

HRS ANY PGM BEEN DECHPL ?
OCPL60 (1423) MO. DON'T CLEAR SUE STRCK
DCPLET
GETFPC CLEAR THE SUBROUTINE STaEK

DCRT1O

11
12
PUTPC

14 PUT UP £S0

ERRTA
ERROR

MSGTA

PT ROW 9 OR 10 ?
DCPESO ¢1452)> YES, SIMPLY SKIP {| BYTE
PT ROW 12 ?
DCPLSS (1477) NO, ITS ROW 11
XS IS A LEL.NN ?
DCPLS0 (1452) YES, SKIP {| BYTE
XS IS A X<>.NN ?
DCPESO (1452) YES

INCADA SKIP OVER THE LINK

NXBYTA LOAD THE THIRD- BYTE

12 MOVE IT TO C(3:2)
PT IS IT AN ALBL ?
DCPL33 (1402) YES, TEXT STRING FOLLOQOUYS

OCPL70 (1405) GOTO TAKE CARE OF END
NXL3B2

DCPL2S (1355)
3 DIGITS LINK)

GET THE FIRST BYTE AGRIN



924

9235
026

927

923
928

929
929

S30
931

932

933

934

9324

935

93¢

937

1456
1457
1460
1461
14€2
1463
1464
1455
1466
14€7
1470
1471
1472
1472
1474
1475
1476

* GTO,.0-14 HERE (

*
¥

*
¥

*

939
939
940
941
942
942
944
944

S43
94¢
947

XECROM - DISPLAY ROM FUNCTICH

1477 DCPLSS
1500
1501
1502
1503
1504
1505
1506
1597
15t0
1511

1434
ta
356
316

!
0

316
15724
1543

f BYTE LINK)
1
0

1434
12
356
316

1
0

31€
1574
1433

N

GOTQ

GOSUB

12
XS
2
PTBYTA

HHBYTA

1
WPT
W
Ww
PTBYTA

12
DCPLSO0 (1452)

NXBYT#A

i
WPT
w
u
PTBYTR

W
12
DCPES1 (1454)

MOVE IT TO C(3:2)
ZERO FIRST DIGIT OF LIHK

PUT IT BACK TQ MEM

GET MEXT BYTE

ZERD LAST TD DIGITS OF LINK
SAVE THE REG. IN B

PUT BYTE

INCREMENT 1 BYTE

GET THE LINK BYTE

SAVE THE REG. INH B

CALLED FROM DFILLF WHEN IT HAS A EXCRCOM FUNCTTICH.

CALLED WITH A.& HAS THE

953
954
953
956
957
357
958
953
960
S640
961
962
963
964
964
96S
9¢¢
967
968
969
970
971
9ve
9v3
974
97S

1512 XECROM
1Si3
15t4
1515
1516
15i7
1520
1521
1522
1523
1524
1525
1526
1527
1530
1531
1532
1533
1534
1535
1538
1537
1540
1541
1542
1543

246
1374
130
156

1
0

1034
230

{
0

303
256
674

1
0

14
163

1072
1072
1460
405
646
74

10356
356

i

AC EX
RCR
G=C
RE EX
GOsSuB

PT=
C=G
GOSUB

GOTO
AC EX
RCR
GosSuB

?83=1

GONC
C=C+1
C=C+1

CXISA

A=C
A=A-1

RCR

C=C+1

eC EX

GQSUB

X
13

W
NXTBYT

2

GTRMAD

XKROMHF ¢ 1554)
W
11
ENLCD

XRAM1 0 (1550)
M

OUTROM

1STIBYTE OF THE 2 B'TE’'S FC, PT=t.

SAVE 1ST BYTE IN G

GET THE SECOND BYTE

PUT 2 BYTES TOGETHER IN CC3:01
FIND IT IN THE ROM

ROM NOT PLUGED IN

C.M _ XADR

XTYPE=0 ?
YES, MICRO CODE FUNCTION

POINT TO THIRD BYTE OF alBL
GET 1ST BYTE OF TEXT STRING

C¢(3:0)> _ 1ST BYTE ADDR

SAYE 1ST BYTE ADDR IN B

SEND "®KROM" TO LCD



*

975 1544
976 1545 40
977 15486
977 1547
973 XROM1 0
979 1550
879 1551
9&0 1552 XROFRT
980 1553

£8= 0 CLEAR $8 FOR TXRWIO
GOLONG TXTROH DISPLAY TENT STRING FRGH RGM 39%

N
=
—
-
b
o

GOSUB PRONF2

GOLONG DF1S0

N
=

=

* ROM NOT PLUG IM, DISPLAY ROM ID & FC #
"»

984 15354 HROMHNF 1 GOSUB ENLCD
984 1555 0
3&3 1536 { GOSUBR OUTROCH SEND “XRCOM" TO LCD

983 1557 0
98¢ 1560 31€ C=B GET ROM ID
987 1S61 74 RCR 3
982 1562 406 A=C X
989 1563 36 A=0 S
9910 1564 1 GO5SUB GENNUM
990 1565 0
391 1586 1670 FRSARC
992 15€7 1434 PT= i
9932 15°70 1720 LC 1S
994 1571 1250 SLSABC
993 1572 146 AB EX XK GET FUNCTION #
99¢ 1573 35 A=0 S
997 1574 1 GOSUB GEHRHUN
937 1575S 0
9938 1576 1543 GOTO KROMRT (1552)
999
1000
100f
1002 ENTRY SRBMAP
1003 ENTRY TBITMP
1004 ENTRY TBITHA
1005S ENTRY XROH
1005
1007
toqe
100°
TBITMP - TEST BIT MAP
TEST THE CORRECT BIT MAP (SHIFTED/UMEHIFTED> TO
DETERMINE WHETHER A PARTICULAR KEY HAS BEEN
ASSIGHED OR NOT
IN: A[2:1)= LOGICAL KEYCODE 0:79 FORM)

CHIP 0 SELECTED
OUT: C=0 IMPLIES BIT NOT SET

Ce#0 IMPLIES BIT SET
M= BIT MRP
CHIP 0 & APPROPRIATE REGISTER IS SELECTED

USES: CC13:01, AL13:01, MLT3:01]

* TBITHA ENTRY - SAME AS TBITHP EXCEPT KC IS IN AL1:0] AND IS
* IN 1-80 FORM ON ENTRY

1024
1025
1026
1027 1S77 TBITMA €46 A=A-1 XK DECREMENT K.C.



1625 1600 1756 A SL Al23_CoL
1029 1601 TBITMP 1034 PT= 2 cr213_4
1030) 1602 420 LC 4 - 328%
1031 1603 1604 SO= 0 SO_SHIFTSET
1032 1604 fo20 LC e -
1032 1605 1434 PT= i -
1024 14606 1102 C=nA-C PT -
1035S 1607 37 GoC "+3 (1612) -
1036 1610 402 A=C PT -
1037 1611 1610 S0= 1 -
1033 1612 234 PT= S POSITION PTR AT COLUMN
1039 1613 33 GOTO *+3 (1616) ~-
1040 1614 1724 INC PT
1041 1615 1734 INC PT -
1042 1616 €66 A=A-1 KS -
1042 1617 1253 GORC *=3 (1614) -
1043 1620 1746 A SL x AL2]_ROW
1045 {€21 1426 ? a<C XS ROWN<4?
104¢& 1£22 37 GOC *+3 (1825) YES
1047 1623 1734 INC PT SET PTR
1048 1€24 726 A=A-C KS -
1049 1625 116 C=0 PCSITON ROW, CL BIT
1050 1626 1624 ? PT= 0 - (TOP RQW KEYES?)
1051 1€27 1540 RTH C - (YES)
1052 1830 1042 C=C+1 PT -
1053 LEGAL
1054 1621 23 GOTO +2 (1623) ~- (YES)
1055 1632 742 C=C+C PT -
1056 1€33 £66 A=A-1 XS a
1057 1€34 1763 GONC = (1632) ~-
1058 1635 416 A=C A_MASK
1059 1636 1720 C=REGHM 15 -
1061 1637 1614 250=1 SHIFTSET?
1061 1€40 27 GoC +2 (1842) NOPE
1062 1€41 1270 C=REGN 10 -
1062 1€42 S30 M=C M_C_BIT MAP
t0€4 1643 1660 C=C.R ROW,COL BIT SET?
106% 1644 1740 RTH -
1066
1067
10€8
1069

* SRBMAP - SET/RESZET BIT MAP
w= TOGGLE THE BIT DESIGNATED BY THE MASK FOUND IN
»- REGISTER C.
*= IN: CC13:01= BIT MAP MASK (RESULT OF TBITHMP)
= MC13:01= BIT MAP
w— THE APPROPRIATE REGISTER MUST BE SELECTED
*- QUT: CHIF 0 SELECTED
- USES: CL[13:0], ML13:0], ALT3:01]

1078
1079
1080
1081 1645 SRBMAP 1356 ? C#0 SET?
1082 1€46 47 GOC SRBIN10 (1652) YES,RESET
1082 1647 630 C=NM -
1084 16S0 10082 C=A+C PT SET IT
10853 LEGAL
102¢ 1651 43 GOTO +4 (1655) -
1087 1652 SRBM1O0 £30 C=N -



1088
1089
1030
1091
1092

1653
1654
1655
1656

256
1116
1360
1740

C=R-C
DATA=C
RTH
EJECT

RESTORE BIT MAP
RETURN

329



330
* ¥YROH - EXAECNTE ROM FUNCTION

*- LOCATES ROM FUNCTION AND PREPARES IT FOR EXECUTION,

#- IF THE FUHCTICGH IS A USER LANGUAGE PROGRAM, & TRANSFER
w—- IS MADE TO THE HE&Z PROGRAM SEGHENT. IF THE FUNCTIGH

*- IS MICRO CuLLCDR, A JUMP IS MALE DIRECTLY TO THz FUNCTION'S

w- EXECUTION POINT,
* IN: FIRST BYTE OF FC IS IN G
x SECOND BYTE OF FC IS IN ST AND IN CL1:0]
" PT=2
" NUMERIC ARGUMENT, IF ANY, IS IN B.X
* ALFHA ARGUMENT, IF ANY, IS IN REG 9
*- QUT: FOR MICROCODE FCHS, SSO UP, NUMERIC ARG IN A.X, ALFHA ARG IM
* REG 9, NFRPU OH THE STACK
* FOR USER LANGUAGE FCNS, CURRENT ADDR SAVED IN R10C3:03,
* MEW ADCR IH C{3:01, EXITS TO XGIS?
*= USES: | SUBROUTINE LEVEL

1109
1110 1657 XROM 316 C=B SAVE HUMERIC ARGUMENT
1111 1660 160 N=C IN N
1112 1661 230 C=C RESTCRE FC TO
1113 16682 1630 C=5T CC3: 01
1114 1€63 1 GOSUE GTRMAD
1114 1654 0
1115 1665 173 GOTO  XRM20 < 1704) COULLH'T FIND IT

w* GTRMAD RETURNS TO P+2 WITH FQUNC &OGCRESS IN RIS:01
1117 1666 14 283=1 USER LANGUAGE?
1118 1667 77 GOC  RRM10 (1676) YES
1119 MICROCODE FCH
1120 1670 1620 C=REGN 14 PUT UP £S0
1121 1671 1530 ST=C
1122 1672 260 C=N RETRIEVE NUMERIC ARG TO A.XK
1123 1673 256 AC EX
1124 1674 674 RCR 11
1125 1675 740 GOTOC
1126
1127 XRM10 USER LANGUAGE FCH
1128 1676 156 AB EX SAVE MEW ADDR IH B
1129 1677 I GOSUB SAVYRTN SAVE OLD ADDR IN R10
1129 1700 0
1130 1701 316 C=B PUT NEW ADDR IN CL3:0]
1131 1702 1 GOLONG:KGIS?
1121 1703 2
1132
1132 1704 XRM20 1 GOLOHG-.ERRHE REPORT ERROR
1133 17065 2
1134 G&S
1135 RtAN
1136 Ea
1137 WO aue!
1138 WW eso
1139 wotYe O°
1140 wt
1141 "
1142
1143
1144

*TXTLBL-STENT OF LAREL STRING
*THIS IS THE FRONT END FOR TERT LBL



«GIVEN Aa PC IH ACQ,3)> POINTING .AT TH
#0F AN ALPHA LBL THIS FCOUTIHE DISPLA
*STRING.
*FOR ROM S2=1, FOR RAM S2=0.
*SETS STATUS FOR NO PROMT AND .LCD NOT FULL.
3

iE FIPST BYTE 33!
YS THE ALPAHYH TEXT

* THTLB! - SAME AS TYTLRL EXCEPT CLEARS €4 ON ENTRY.
- S4 1S USED TO DECIDE WHETHER TO CLERR THE DISPLAY
* BEFORE PUTTING UP THE TEXTSTRIHG, Sd=0 IMPLIES
* CLEAR THE DISPLAY, S4=1 IMPLIES DOM‘T CLEnR FIRST.
ae i 3 fe die 38 oe Se Se Me of 6 dhe be Ne Ne 0 ol SE Ak Me 00 He de ok oe de de die dz db ae de ox be tb Note Ne i oe a fe oe i de de fe kt fe ie fe af: Xe

1159 1766 TATLBL 104 Sd= 0 REMEMBER TO CLEAR DISPLAY
1160 1707 THTLBL 404 £8= 0 NO PROMPT
1161 1710 1404 Si= 0 LCD HOT FULL
1162 1711 1014 252=1 ROM OR RAM?
1162 1712 107 GOC ROMSTG ¢ 1722) RGM
1164 1713 ! GOSUB IHCKHDP SET PT=3 INC AOR
1164 1714 0
1165 171 i GOSUB HNx8YTA GET # CHR
1165 1216 0
1166 1717 ! GOSUB INCA&DA SKIP ASSIGN BIT
1166 1720 0
1167 1721 53 GOTO CLRL  (¢1226)
1168 1722 ROMSTG S56 A=A+1 INC ADR
1169 LEGAL
1170 1723 { GOSUE KXEYTO CET # CHRT
1170 1724 0
1171 1225 556 A=A+1
1172 1726 CLRL 1146 C=C-1
1123 1727 246 BC EX X
1174 1730 156 AB EX COUNT IN A,ADR IN B
1175 1731 { GOSUB ENLCD
1125 1232 0
1126 1733 114 2S4=1 SKIP CLEARING THE DISPLAY?
1177 1734 1 GSUBNC.CLRLCD HO. CLEAR THE DISPLAY
1127 1235 0
1178 1736 1 GOLONG .TXTSTR
1178 1737 2
1129
1180 ENTRY STBT30
1181 ENTRY STET3i
1182 1740 STBT30 414 258=1 LAST PGM NEEDS PACK ?
1182 1741 43 GOHC  STBT3! (1745) NO
1184 1742 356 BC EX WU
1185 1743 530 M=C
1186 1744 356 BC EX UW
1187 1745 STBTZ1 404 So= 0
1188 1746 1230 CST EX
1189 1747 1014 2g2=1
1190 1250 43 GONC  STBT32 (1754)
1191 1751 410 ca= 1
1192 1752 1004 S2= 0
1193 1753 1410 St= 1
1194 1754 STRT22 1230 CST EX
1195 1755 1740 RTN

OUTROM - SHIFT "XROM " INTO THE tCD FROM THE RIGHT END

FOR ENTRY, LCD MUST PE ENABLED
UEES CLn:0] AND ONE ADDITIONAL SUBROUTINE LEVEL



®

1202
1203
1203
1204
1205
1200
1207
1208
1209
RESERVE 2

1756 OUTROM
17°57
1760
1761
1762
1763
1754
1765

TRAILER.
1212
1213

1214
1215
1216

1766
1767
1770
177%
1772
17273
17274
1775
1776 REVLVZ
1777 CKSUM2

ERRORS 0

1
6

30
22
17
LEE

1040
1740

6000
0000
0000
6000
ccoo
0000
0000
0000

c

ENTRY
Gocue

CCN
COH
CON
con
CON
RTN

oUTROM
MESES

WORDS AT THE END OF CHIi!

FILLTO:@1775
NOP
NOP
NOP
NOP
NOP
NOP
NOP
HCP
CON
CON
EHD

eooo0Q

I
O
M
X

BLANK

FOR THE CHIP 2 CHECKSUM AND

REV LEVEL= F

C
o

a
S



SYMBOL

AOUT OS
ACUT1D
AQUTI1S
AOUTI16
AQUT17?
AOUT1S
AOUT19
AOUT20
QOUTRO
AOUTRT
APHSTx
APHST!
APHST2
AFPHST3
APASTY
APHDMY
APPEND
ARGOUT
ASCLCD
ASCTRL
CKSUNM2
CLLCDE
CLRL
CLRLCD
COLON
COMMA
DAT 02
DAT1 0S
DAT! 0S
DATI10
DAT120
DATI40
DAT200
DAT229
DAT230
DAT231
DAT235
DAT240
DAT245
DAT260
DAT280
DAT300
DAT320
DAT322
DAT325
DAT33N
DAT333
PAT33S
PAT345
DAT3SO
PAT360
baT370
baTt3so
AT395S
ATID

PaT400

TABLE

30
46
53

127

Sn2
S07
S14

630

716
720
’42
7S3
7S?
’61
77S
1000
1002
1005

H
M
)

O
h

A
E
N

~
N

1721

142
146

503
S10
477?
S22
S0f
475
632

SS5t
S632
614
621

S47

656
665
7°74
677?
7°07
730
rah

742
751
1100
760

1101

71

SE

771

705

r47

?56
1023

941

741 71 S

74S 723

754 ?S2

333



DAT41 0

DATStS

DATS00

DATSCS
DATS 07

DATSIO

DATS1S

DATS20

DATENT

pCcPLon

OCPLOS
DCFL O07

DCPL 1!
DCPL1S

ODCPLI7

DCPL2D

DCPL24

DCPL25

DCPL30
DCPiI.LZIS

OCPL40

DCPL42
DCPL4S

DCPLSH

DCPLST
DCPLSS

DCPL6D

DCPL70

DCPLRT

DCRT10

DECMPL
ERRTA

INBCHS

INBYTJ

MASK

MASK0

MaSK20
MASK3V
MASKRT

NBYTAD

NBYTAB

NXBYTO

NXTBYT
OPMTI1O
OPMT20

OPROMT
OUTLCD

QUTROM

PERIOD
PUNS
PUNZ 10

PUNLC20
REVLYZS

ROBK1D

ROLBAK
ROMS TG

SCROLO

SCROLZ2
SCROLS
SCROLL

10005
1010

10290

1035

10432

1050

1055

1063
454

1303

1310
292
ww

1330
123%
1273
1275
1347
1355
1367
1402
1432
1442
1455
1452
1454
1477

1423
{405
1413
1415
1302
1427
1012
1014
210
234
243
253
225
404
406
413
407
1126
1140
1114

yauot
1054

1031
1062
10256
1051
1047

1407
1317
1322
1274
1341
1339
1301
1454
1354
1450
1375

1377
1476
1511
1435
1412
1451

152
2290
247
245
2556

134
163
201

1113

1712

341
344

1404

1441

1350

214

252

172

131
161
173

1401 1373

1437 1433

- -

2
3



SRB0
SRENAP
SROL1O
STET10
STBT30
STBT31
STBTS2
STOLCC
TBIiTHA
TBITMP
TEXT
TEXT30
TEXKT40
TRTLET
TRTLBL
XECROM
XRM1O
XRM20
“ROM
XROM1 0
KROMMF
AROMRT

1632

1645

355

1242
1740
1745

1754
11323
1577
1601
257

311

220
1708
1707
1512
1676

1704

1657
1550
1554
1552

féds

1741
1750
1141

333

1667
1665

1532
1524
1575

1127

335



ENTRY TARELE

A0UTI1S
APHST=
APHDHY
APPEND
ARGOUT
ASCLCD
CLLCDE
CLRLCD
DAT O0o
DAT231
DAT260
DAT2810
DAT300
DAT320
DRT400
DATS O00
DATENT
OCPL GD
DCPLRT
OCRTI1O
DECHMPL
ERRTR
INBCHS
IHBYTJ
MASK
HBYTAO
HBYTAB
NXBYTOQ
NXTBYT
OPRONMT
OuUTLCD
OUTROM
ROLEBAK
SCROLO
SCROLL
SREMAP
STBT1)
STBT30
STBT31
sToLCC
TBiTHA
TBITMP
TEXT
TXTLBI
TXTLBL
XECRON
XROM
XROMHF

S53
1142
424
416
20
135
360
36
Std
S67
624
£30
632
642
1005
1020
454
1303
1413
1415
1302
1427
1012
1014
210
404
4053
413
407
1114
200
175s
1102
336
334
1645
1243
1740
1745
11323
1577
1601
257
1706
1707
1512
1657
1554



337%
EXTERNAL REFERENCES

APHE TT» S523
APHST= S534
APNDNUW 331
APNDNW 332
APPEND 610
APPEND 611
ASCLCD 124 626
ASCLCD 1295 627
BAK&PRH S61
BAKAPH Sé1t
BLINK S64 1052
BLINK S65 1053
CLLCDE 43 47 1207
CLLCDE 44 So 11210
CLRLCD 1734
CLRLCD 1735
DAT260 1211
DaAT260 1212
DAT280 1200
DAT280 1201
DAT400 1241
DAT400 1242
DATS01) 634
DATS00 635
PATOFF 1022
DATOFF 1033
DECADA 1041
DECRDAR 1042
DELLIN 640
DELLIN 641
DF150 1552
DF1S0 1352
DFILLF 100=
OFILLF 1007
DGENE® S78 644
DGERES S77 645
DIGEST» S31
DIGST» 932
ENCPOO 111 404
EHMCPOQO 112 405
ENLCO 120 é6lé
ENLCO 121 617
ERRNE 1704
ERRNE 170S
ERROR 1427
ERROR 1430
FSTIN 1277
FSTIN 1300
GENNUM 1564 1574
GENNUM 1565 1587S
GETPC 260 636 646 1064 1220 1413
GETPC 261 637 647 1065 1221 1414
GTBYT 262
GTBYT 2¢3
GTBYTA 1313 1352 1455
GTBYTA 1314 1353 1456

1173 1527 1554 (1731
1174 1530 1555 1732-
t

-
—
a

o
O
o

o
u
l



GTBYTU

GTEeYTOo

GCTFEND

GTFEND

GTLINK
GTLINK

GTRMAD
GTRMAD
IMBCHS

INBCHE
INBYT

IHNEYT

INEYTD
INBYTO

INBYTJY

INEBYTJ

IHCAD?2
IMCARDE

INC#DA

INCADH
IMCADP

IMCADP
INSSUB

INSSUB
INTARS
INTARG

MESSL

HMESSL
MSGTA

NFRER

MFRKB

HROREGS

NOREGY

HYBYTA

NXEYTA
NXBYTO

NXBYT2

HRL3B2

N¥L282
N¥L TX
NXLTX

NXTBYT

NXTBYT

OFEHFT

OFSHFT

OPRONMT

OPROMT

OUTROM
OUTROM
PROMF2

PRONF2

PTEYTR
PTBYTA

PUTPC

PUTPC
RFDSSS

RFDSS3

RGOLCD

RGSLCD

ROLBAK

414
415

13032
1304
1332
1332
1522
1523

1543
1544
1550
155t
1037
1040
316
317
60%
60S
602
603
622

1563
1564
v2
773
1016
1017
776
70?
TED
ved
1345
13246
1442
1442

1202
1203

1010
1o1t

114
11S

322
323

1556
1557

1075
1078
1421
1422

1056
1057
1002
1004

1217
1720

411
412

1516
1517

132¢
1327

652 1444 1464 1477
653 1445 1465S 1500

1462 1472 1505
1463 1473 1506

1715S
1716

338



ROLEBAK
RETOS
RSTO0S
SAVRTHN
SAVRTNH
SCROLL
SCROLL
STFLGS
STFLGS
STALCC
STOLCC
TONE?7X
TOHE?R
TXTROM
TRTROM
TKTSTR
TKTSTR
UPLIHK
UPLINK
RDELET
HDELET
KGIsS?
"GIS?

End of VASH assembly

623
346
347
1677
1700
107
110
S526
Se?
102
103
422
423
1548
1547
1735
1737
1332¢
1337
1034
1035
1voe
1703

1177

NOME¢ SV
wtacts™®

not uinot ¥

33%
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