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IDENTIFICATION
29
21
22 PRODUCT CNDPE: AC=8954E=MC
23 .
24 FEODUCT NAME; - CZMYAEY ROOTSTRAP/TERMINATOR (M93@1, M94¢d)
25
26 PROGRAM DATE: APRIL, 1979
27
28 MATNTAINER: PIAGNOSTIC ENGINEERING
29 :
3
31
32
33
34
35 THE INFORFATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
36 NOTICE ANM SHOULD NOT RE CONSTRUED AS A COMMITMENT Y DIGITAL
37 EQUIPMENT CORPORATION, DIGITAL EQUIPMENT CORPORATION ASSUMES
38 MO RESPONSIBILITY FOR ANY ERRORS THAT MMAY APPEAK IN THIS DOCUMENT
39
40 THE SOFTWARE DESCRIBED IN THIS DOCHMENT IS FURNISHED UNDER A
41 LICENSE AND MAY ONLY RE USED OR CORIEN IN ACCORDANCE WITH Thk
42 TERMS OF SUCH LICENSE, . : .
43
44 DIGITAL EGUIPMENT CORPOKATIOM ASSUMES NO RESPONSIBILITY FOR
45 THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT Is
46 NOT SUPPLIEP BY UIGITAL, :
47
48 COPYRIGHT (C) 1976, 1979 BY DIGITAL EQUIPMENT CORPORATION
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51 * *
52 ¥ SUMMARY OF OPERATING INSTRUCTIONS %
53 * *
54 U A 3 36 00 0 00 e O 33 30N 30 9 O
55
56
57 THE FOLI.OWING PROCEDURE CAN BE USED TO RUN THIS DIAGNQSTIC
58 IN A DEVICE VERIFICATION MODE, IF THE PROGRAM DOES NOT
S9 RUN SUCCESSFULLY COMSULT THE FOLLOWING DOCUMENT FOR ASSISTANCE,
61 i
61 OPERATING PROCEDUFKE®
62
63 1, LOAD THE PROGRAM USING NORMAL PROCEDURES,
64
65 2, LOAL ADDRESS 206
66
67 3, SET SwW1TCH KEGISTER 10 SELECT THE PROPER
68 VERSION OF THF. ROM UNDEK TEST,
69 (SEE INSTRUCTIORS IF A SCFTWARE SWITCH REGISTER
79 IS TG RE USED,)
71
72 4, PRESS START
73
74 S, THE PKOGRAM SHOULD TAKE ABOUT 1 SEC TO
75 COMPLETE THE TEST AND PRINT! "END OF TEST".
76
77 6q IF THF FROGRAM DOES NOT RUN AS DESCRIBED
78 AROVF, CONSULT THE FULL OPERATING INSTRUCTIONS
79 WHICH FOLLOw,
80
81
82 # # CAUTION & %
€3 T
84 BECAUSE TRE CONTENTS READ FROM LOCATION 773024
85 OF THE M9321 OPTIOM IS CONFIGURATION DEPENDANT(SWITCH
86 REGISTEF DEPEWNDANT), ThIS LOCATION IS NOT 1NCLUDED IN
87" THE DATA CHECK,
88 THIS LOCATICN CAN Bk VERIFIED BY EXAMINING IT OR BY USIMG
89 THE ALTERNATE STARTING ADDRESS(SEE SECTION 2,1,3) TO

99 PRIMT QUT THKIS LCOCATION,
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1,2,2

1.3

SEQ

GENERAL PROUGRAM INFORMATION

PROGRA¥ PURPOSE

THIS DIAGNOSTIC PROGRAM IS INTENDED TO VERLIFY THE

ROM CONTENTS OF THE ROM ROOTSTRAP MODULES., ThHE PROGRAM
COMPUTES AND CHECKS A CYCLIC REDUNDANCY CHARACTER

AND A LONGITUDINAL FARITY CHARACTER FOR THE CONTENTS

OF THE ROM STORAGE AVAILABLE IN AN M9341 OR M94006 MODULE,

A SEPARATE ROUTINE TNCLUDED ALLOWS THE USER TO TYPE
THE CONTENTS OF THE ROM STORAGE ON THE TELETYPE AS
AN AID TO DEBUGGING,

SYSTEM REQUIREMENTS

HARDWARE

PDP/11 PROCESSOR
TELETYPE OR EQUIVALENT
4K OF MEMORY

M9301 OR M94¢® MONDULE

SOFTWARE

THIS PROGFAM IS WRITTEN TO BE RUN AS A STAND=ALONE PROGRAM,
HOWEVER, THE PROGRAM IS DESIGNED TO RUN UNDER AUTOMATELD
PRODUCT TEST SYSTEM (APT) IN aLL THREE MODES,

THE FROGRAM CAN ALSO BE RUN UNDER THE ACT 11 MONITOR,

RELATED DOCUMENTS AND STAMDARDS

DIAGNOSTIC ENGINEEFING STANDARDS AND CONVENTIONS PROGRAMMING PRACTICES
DOCUMENT NO, 175-=003=009=00

APT INTERFACE SPECIFICATION, REV, 13

DIAGNOSTIC HIERARCHY PREREQUISITES

NONE, HOWEVER THE CPU IS ASSUMED TO EE FUNCTIONING

FAILUKE ASSUMPTIONS

COTVTRE TPV OOTRED W

THE PROCESSOR IS ASSUMED TO BE FUNCTIONING PROPERLY,

©o03
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145
146
147
148
149
150
151
152
i53
154
155
156
157
i58
159
160
1e}
162
163
164
165
166
167
168
169
172
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197

CY11 32A(1A452) 17=APR=79
17=APR=79 10312

10

OFERATING INSTRUCTIONS

LOADING AMND STARTING PROCEDURES

LOADING

USE NORMAL PROCEDURES FOR LOADING DIAGNOSTIC PROGRAMS,

NORMAL START

1, LOAD SOFTWARE SWITCH REGISTER (IF USED) TO SELECT THE
ROM VERSION UNDER TEST. (SEE 2,3)

2, LOAD ADDRESS 209

3, SET HARDWAKE SWITCh REGISTER (IF AVAILABLE) TO SELECT THE
FOM VERSION UNDER TEST (SEE 2,3).

4, START

OFTIONAL START

THE OPTIONAL STARTIMNG ADDRESS IS USED TO TYPE OUT THE CONTENTS
OF THE ROM FOR USE IN VISUAL VERIFICATIOMN OR AS A DEBUGGLKNG
TOOL,

USE THE SAME PROCEDURE AS A NORMAL START EXCEPT USE
ADDRESS 216 IN STEP 2,

SPECIAL ENVIRONMENTS

THIS PROGRAM 18 WRITTEN TO COMPLY wITH ALL THE REQUIREMENTS
OF THE APT INTERFACE SPECIFICATION, IT wILL RUN UNDER APT
IN EITHER QUICK VERIFY, PROGRAM OR RUNeTIME MODES,

THIS PROGRAM IS WRITTEN TO COMPLY WITH THE ACT11/XXDP
INTFERFACE REQUIREMENTS,

WHEN FUNNING IN ACT11 QUICK VERIFY OR XXDP CHAIN MODE
(LOC, 42 KOT ), OR APT WUICK VERIFY ANC PROGRAM MODE

THE PROGRAM ATTEMPTS TO RUN WITHOUT OPERATOR .
INTERVENTION OR SWITCH REGISTER SELECTIOl, THE

COMPUTER CRC IS COMPARED AGAINST THE CKC FOR ALL KNOWN
VERSIONS OF THE ROM BOOTSTRAP, WHEN A MATCH IS FOUND TEE
VERSION OF THE MODULE IS TYPED FOR VISUAL VERIFICATION,

SEQ vPp4e




JMAIN, MACY11 30AC1052) 17=APRe79

CZMYAE, P11

198
199
200
201

202
203
204
205
206
2¢7
2908
229
216
211
212
213
214
215
216
217
218
219
227
221
222
223
224
225
226
227
228
229
234
234

232
233
234
238
230
237
238
239
248
241
242
243
244
245
246
247
248
249
250
251

252
253
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NOTE:

PROGRAM OPTIONS

THE PROGRAM AUTOMATICALLY CHECKS FOR THE PRESENCE OF

A HARDWARE SWITCH REGISTER, IF NO RESPUNSE IS FOUND WHEN
ADDRESSING THE HARDWARE SWR (177574), THE ADDRESS

OF THE SOFTWARE SWR (176) Is SUBSTITUTED,

FOR PROCFSSORS WITH NO HARDWARE SWITCH REGISTER, THE OPERATOR
SHOULD SET THE DFSIRED SWITCH VALUE IN LOCATION 176

WARNING,,, IN ORDER TO ALLOW TESTING OF M7942-YB BOARDS ON THE VT7i,
IF LOCATION 176 1S SET TO b6, THE SOFTWARE SwITCH REGISTER WILL BE
USED REGARDLESS OF HARDWARE SWITCH REGISTER AVAILABILITY,

SWITCH SELECTION

THE SWITCH REGISTER (HARDWARE OR SOFTWARE) IS USED TO SELECT
THE VERSION OF THE ROM BOOTSTRAP TO BE TES1ED

ACCORDING TO THE FOLLOWING TABLE, NOTE: THESE SETTINGS ARE
OCTAL NUMBERS, THEY ARE NOT PARTICULAR SWITCHES SET T0 A
ONE, FOP EXAMPLE, TO SELECT THE M9301-YH VERSI1ON, SET
SWITCHES #3 AND %1 IN THE SWwITCH REGISTER., THIS

CORRESPCNDS TO AN OCTAL 12,

SWR MODULE VERSION

i M93@1=YA

2 119301 =YB

3 M33Ci=YC

4 M94p@=YA (OR YC)

5 M93pi=YF

6 M7942=YR

7 M393¢1=YD

1@ ¥94G6=YH (OR YK)

11 Ma31y REVISION # === SEE NOTE BELOW =w=
i2 M33a1=yH

13 M93G1=YE

14 MQ3AL=yJ

is Mgd4pAeyY N

i6 M9311 REVISION A ### SEE NOTE BELQOW ##%

FOR M931i1 ONLY....!'O'!'C
IF ROM IN LCCATION k=5 [S #23=524A9 , THEN
YOU HAVE REVISION #, (I,E, USE SWR {1 SETTING)

IF ROM IN LOCATION E=5 IS #23=688A9 , IHEN
YOU HAVE REVISION A ,( I.E, USE SWR 16 SETTING)

IF THFE CRC AND LPC FOR NEW VERSIONS ARE KNOWN BUT
NOT 1IN THE ABOVE TABLE. SET THE SWITCH REGISTER TC ZERO
AND ANSWER THF TELELYPE DIALOG,

SEQ ©p005
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254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
274
272
273
274
27s
276
271
278
279
280
281
282
283
284
285
286
287
288
289
29¢
291
292
293
294
295
296
297
298
299
3ve
3a1
322
323
304
3ns
3eeé
307
308
309
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TO DETERMINE THE CRC AND LPC FOR A nNEW VERS10N, START
THE DIAGNOSTIC AT 209 WITH SWP=Y, ANSWEK ¥ TO THE
REQUESTS FOF THE LPC AND CRC, THE RESULTING MESSAGES
WILL INCICATE THE CORRECT FUTURE RESPONSES FOR CRC AND
LPC PROVIDED THE TEST IS KUN ON A KNOWNeGOOD MODULE,

TFLETYPE DIALOG

SEVERAL QUESTIONS ARE ASKEND OF THF OPERATOR IN ORDER

TO OBTAIN SUFFICIENT INFORMATION FOR TESTING A ROM MODULE
NOT PREVIOUSLY SUPPORTED IN THE DIAGNOSTIC, THE DIALOG
Is INITIATEDR IF THE PROGRAM IS STARTED WITH THE SWR = @,
ALL RESFONSES ARE IN OCTAL AMD TERMINATED BY A

CARRIAGE RETURN,

ALIL, RESFOMNSES ARE CHECKED FOR VALID OCTAL NUMBERS,

1F AN JLLEGAL CHARACTER Is TYPED, THE PROGRAM wILL TYPE
A """, CAPRIAGE FETURN<LIMNE FEED AND

AWAIT THE PROPER INPUT,

IF A MISTRKE Is MOTICED BEFORE THE CARRIAGE RETURN IS USED
TO TERMINATE THE INPUT, A RUBOUT CAN BE
USED TC DELETE MISTYPED INPUT,

i, TYPE CRC VALUE:

THIS REQUESTS THE VALUE OF THE CYCLIC REDUNDANCY CHECK
PREVIOUSLY CALCULATED FOR THIS VERSION OF THE ROM MODULE,
IT Is THE VALUE AGAINST WHRICH THE UNIT UKDER TEST’S CRC
wILL BE COMPARED,

2, TYPE LPC VALUE}

THIS REQUESTS THE VAULE OF THE LONGITUDINAL PARITY CHECK
PREVIOUSLY CALCULATED FOGR THIS VEKSIU~ OF THE ROM MODIILF,
IT IS TEF VALUE AGAINST WHICH THE UNIT UNDER TEST®S LPC
wILL BE CCMPARED,

3, TYPE STARTING APDR, OF 1ST ROM ADDR, SPACE}

THIS QUESTION REFERS TOQ THE FACT THAT THE kOM SPACE IN

AROM BUOTSTRAP MODULE IS DPIVIDED INTO 2 DISTINCT ADDRESS SPACES, TYPE
THF. STARTIMG ADDRESS OF THE 1ST KRANGE OF ADDRESSES. THE

STAMDAFD M93¢41 & M94¢'0d BLGIN AT 173000,

4, TYPF LENGTH (BYTES) OF 1ST ROM ADDR, SPACE:

THIS REQULSTS THE LFNGIH OF TEE 18T GROUP OF ROM ADDRESSES

IN BYTES, THE STANDARD M93ni & M940¢ HAVE AN INITIAL ADPDRESS SFACE
OF 10¢0 BYTES, . IF THIS SECTION OF APDRESSES IS NCT

USED RY TRIS VEPSION, ANSWER ¢ TO THIS QUESTION,

5 TYPE STARTING ADDR, QF 2ND ROM ADDR, SPACE:

THIS REFERS TO THE FIRST ADDRESS IN THE SECOND DISTINCT

GROUF OF ROM ADDRESSES, THE RESPONSE FOR A STANDARD

MO9321 & MY94yd WOULD BRE 165600,

6, TYPE LEMGTH (BYTES) OF 2ND ROM ADDK, SPACE:

THIS REQUESTS THE LENGTH OF THE 2nND GROUP OF ROM ADDRESSES

IN HYTES, THE STANDARD M9301 & M944#@ HAVE A SECOND ADDKESS SPACE

SEQ

pove
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317
318
319

17=APR=79 {3312

10t14 PAGE 8

OF 10#0 BYTES, IF THIS SECTION OF ADDRESSES IS NOT USED
BY THIS VERSION, ANSWER @ TO THIS QUESTION,

EXECUTION TIMES

TECTRTRROT FPETOD

THE DIAGNCSTIC COMPLETES | PASS IN LESS THAN 1 SEC,

ONCE THE INPUT DIALOG HAS BEEN COMPLETED.

THE PROGRAM WILL HALT UPON COMPLETLION; HOWEVER, IF RUNNING
UNDER APT THE PROGRAM WILL CYCLE CONTINUOUSLY,

SEQ ©éev7
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32¢e
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
13e
337
338
3139
340
341
342
343
344
345
346
347
348
349
35¢
351
352
353
354
355
356
3517
358
359
360
361
3e2
363
364
365
366
367
368
169
37
371
372
373
374
375
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ERROR INFORMATION

WHEN THE NIAGNOSTIC DETECTS A DISCREPANCY BETWEEN THE
EXPECTER AND COMPUTED CRC OR LPC BOTH ARE PRINTEC
ON THE TELETYPE,

ANY DISCREPANCY IN THE LPC CAN ASSIST IN ISOLATING THE
PROBLEM TO THE ROM IC,

UNDER AFT THE ERROR Is5 INDICATED BY DEPOSITING ERROR INFORMATION
IN THE APT MAILBROX REFORE HAALTING,

PROGRESS PEPORTS

AT THE END OF EACH PASS THE PROGRAM INCREMENTS TO THE
LOCATION $PASS WHICH IS IN THE APT MAILBOX., THIS
LOCATION WILL ALWAYS CONTAIN THE NUMBEF OF PASSES
COMPLETED., $PASS IS RESET WITH EVERY RESTART,

ADDITIONALLY, THE MLSSAGE "END OF TEST" IS FRINTED ON THE CONSOLE
TELETYPE AFTER EACH PASS., NMNORMALLY ONLY ONE PASS NEEDS
TO RUN TO VERIFY THEF MODULE,

TROUBLE SHOOTING

THE ALGORITKM FOp COMPUTING THE CRC 1S THE SAME AS THAT
USED ON 9=TRACK MAGNETIC TAPE wITH 0DD PARITY, THE

CRC IS CALCULATED ON A BYTE-bY«-BYTE BASlS, WHILE THE
ALGORITHM IS SUCCESSFUL IN DETECTING MULTIPLE ERRORS, ITS
USE As A DEBUGGING AlD 18 LIMITED,

THE LPC IS CALCULATED BY ASSEMBLING THE XOR OF EVERY

WORD IN TRE ROM, WHILE ONLY USEFUL IN CATCHING AN

OpPD NUMPER OF ERRORS IN EACH BIT POUSITION, IT 18 VERY

USEFUT, 1M ISOLATING THE PRORLEM TO A CHIP. BY LOCATING WHICH
RIT FOSITIONS ARE IN DISCREPANCY, THE CORRESPONDING ROM

CHIPS CAN RE ISOLATED,

IF NO OTHFR CLUES CAN EE OBTAINED, START ThE PROGRAM
AT 214 AND COMPARFE THE PRINTOUT OF THE CODE WITH THE
LISTING FOR THFE VERSION WEING TESTED,

# # CAUTION #

BECAUSE THE CONTENTS READ FROM LOCATION 773024

OF THE M93031 OPTION IS CONFIGURATION DEPENDANT(SWITCH
REGISTER PEPENDANT), THIS LOCATION IS NQT INCLUDED IN

THE DATA CHECK,

THIS LOCATION CAN BE VER1FIED BY EXAMINING IT OR BY USING
THE ALTERMATE STARTING ADDRESS(SFE SECTION 2,1,3) TO
PRINT OUT THIS LOCATION,

SEQ wvvoe
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385
386
387
388
389
190
391
392
393
394
395
396
397
398
399
400
401
402
403
404
408
406
407
408
409
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414
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414
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0000

701129

200011
200412
700215
ena200
177776

177774
1777172
1771570
177579

Ll 1]
a2Pe0n1
€022
090003
000204
229v0s
Ll
weeorn?
nVPRV6
a00en?

f00000
LLIXT)
000109
@ve14e
000200
¥Na240
a00302
nealqn

100000
d40u0e
P20002
V19000
nv4oee
PA2000
HALven
2vvded
a0e200

+ENABLE ABS

JLIST ME
2NL1ST MC,MD,CHD
§SWR=0

«SRTTL BASIC DEFINITIONS

s#INITIAL ADDRESS OF THE STACK POINTER ### 1100 ###
STACKz 110¢

+EQUIV EMT,ERROR $3BASIC DEFINITION OF ERROR CALL
+EQUIV 10T,SCOPE 13BASIC DEFINITION OF SCOPE CALL
s #MISCELLANEQUS DFFINITIONS

HT=s 11 31CODE FOR HORIZONTAL TAB

LF= 12 $1)CODE FOR LINE FEED

CRe 15 11CGDE FOR CARRIAGE RETURN

CRLF= 200 31CODE FOR CARRIAGE RETURNeLINE FEED
ps= 177776 JJIPPOCESSOR STATUS WORD

JEQUIV PS,PSW

STKLMT=Z 177774 JJSTACK LIMIT REGISTER

PIRQ= 1771772 3 jPROGRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 1 JHARDWARF SwITCH REGISTER
DDISPa 17757¢@ 3 JHARDWARE DISPLAY REGISTER

s #GENERAL PURPOSE REGISTEF NEFINITIONS

R@=3 L T 1 JGENERAL REGISTER

Ri= %1 }1GENERAL REGISTER

R2= %2 $ 1GENERAL REGISTER

Ri= %3 1 3GENERAL REGISTER

Rés %4 1 JGENERAL REGISTER

RS= 15 3 sGENERAL REGISTER

R6= %6 31 1GENERAL REGISTER

Ri= %7 3 JGENERAL REGISTER

sP= %6 JISTACK POINTER

PCs %7 3+ 1PROGRAM COUNTER

s#PRIORITY LEVEL NEFINITIONS

PRC= (4 3} 3PRIOPITY LEVEL @

PR1i= 40 1 3PRIORITY LEVEL 1

PR2= 10 $3PRIORLITY LEVEL 2

PR3= 140 $)PRIORITY LEVEL 3

PR4= 2009 1 JPRIORITY LEVEL 4

PRSs 240 $IPRIORITY LEVEL 5

PR6= ro 1$PRIORITY LEVEL 6

PR7= 340 $3PRIORITY LEVEL 7

;#"SWITCH KEGISTER" SWITCH DEFINITIONS
SwiS= 170000

Swidz  400m0

Swid=  200v0

sWi2e  1ue0e

sWits 4700

sWio® 2000

swo9s 1200

SweBs  4ae

swele 200

SEW ©vYn9

SEQ vY1¥
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441
442
443
444
445
446
447
448
449
450
451
452
453
454
458
456
487
458
459
460
464
462
463
404
465
466
4017
468
469
47¢
471
472
473
474
475
476
477
478
479
480
481
482
48R3
484
485
486
487
488
489
490
491
492
4913
494
495
496
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497
498
499
500
501
$02
543
504
505
506
507
508
509
519
511
512
513
514
515
516
517
518
519
S2a
521
522
523
524
525
526
5217
528
529
53¢
531
532
533
534
535
536
537
538
539
540
541
542
543
544
345
546
547
548
549
550
554
552

aBV1714
003176

CLL Y17
92204
00210
600216

“o1009
va1oe2
no1ar4
ap1906
001040
231012
eatn14
"01016
00102v
081022
221024
©¥61026
001930

203046
nNees2

000024
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nA0100
200940
Vw020
200010
rr0004
PUYeR2
ovaoey

100000
n4p0ea
020000
218900
ae4000
202090
001000
00400
200200
000100
“A0042
»00e02n
vweea1y
nooens
Cnane2
nOYaeL

oene04
000010
090014
P0Rv14
000014
200020
PR0024
200030
QvA034
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700060
©00064
Ane2240
ACpoeC

noeaee

feo1174
nBRVeY
LI
ne0220
An5Y67
0eR16e7
012767
000167

1771776
FONA34

ne1000
1771579
177570
173200
vu1dee
165000
0R1ven
20000
nONeRY
voneen
a0vene
n0POAD
¥o0v00
9n00e0

#N1032
200046
002060
000052
030000
001032

no1e32
700024
000200
000044

00624
000666
0rene1
0A3654

200612
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BASIC DEFINITIONS
sW06z 140
SWESz 4P
sWods 20
swols 10
§WQ2= 4
SWdls 2
swees 1
JEGUIV 5W09,5w9
LEQUIV 5W@B,SA8
LEQUIV SWET,8W7
LEQUIV SWP6,SWe
.EQUIV SWOS5,5WS
LEQUTV  8WA4,SW4
LEQUIV 5WA3,swd
LEQUIV Swe2,8W2
JEQUIV 5kA1,5w1
LEQUIV §WOD,SWe
;#DATA BIT DEFINITIONS (BITe@ TO RIT1S)
BIT15= 1000¢Q
BITi4z 4@0MQ
RIT13= 204e0
BIT12z 10P@@0
PITi1z 4000
BITi0= 2004
BITO9: 1000
B1TABz 400
BITA7z 200
BITv6= 100
BITUSS 40
BITR4z 20
RITV3= 10
BITZ23 4
BITOis 2
BITPO=z 1
LEQUIV BIT09,BITY
LEQUIV BITVB,BRITR
LEQUIV RITE7,BIT?
LEQUIV BITR6,BIT6
LEQULIV RITAS,BITS
LEQUIV BITV4,BIT4
LEQUIV BITW3,BIT3
LEQUIV BITP2,BIT2
LEQUIV BITP1,BITY
L,EQUIV BITAQ,RIT
;#BASIC "CPU" TRAP VECTOR ADDRESSES
ERRVECE 4 $3TIME OUT AND OTHER ERRORS
RESVEC= 10 J)RESERVED AND ILLEGAL INSTKUCTIONS
TRITVEC=14 $)"T" BIT
TRTVEC= 14 ) JTRACE TRAP
BPTVECE 14 ) 1BREAKPOINT TRAP (BPT)
I0TVEC® 20 31 INPUT/OUTPUT TRAP (I0T) ##SCOPEw#
PWRVECE 24 JIPOWER FAIL
EMTVEC= 30 $ JEMULATOR TRAP (EMT) ##ERROR#¥
TRAPVFCE4 11"TRAP" TRAP

10114 PAGE 13

BASIC DEFINITIONS

TKVEC= 60 33 TTY KEYBOARD VECTOR

TPVECa 64 © 3JTTY PRINTER VECTOR

PIRQVEC=24¢ 3 )PROGRAM INTERRUPT KEQUEST VECTOR
» 20

+SBTTL TPAP CATCHER

50

;#ALL UNUSED LOCATIONS FROM 4 = 776 CONTAIN A ",¢2,HALT"

;#SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRLPTS

3 #LOCATION ¢ CONTAINS © TO CATCH IMPROPERLY LOADED VECTORS
«%174

DISPREG: ,WORD @

SWREGH «WORD ©

3 §SOFTWARE DISPLAY REGISTER
33 SOFTWARE SWITCH REGISTER

=200
CLR TYPOUT
Jvp START
MOV #1,TYPOUT
Jup START
P52177776
TRAPVEC=34

La1000

SWRY 177570

DISPLAY1 177570

ROMSA1: 173000
DATLN1t 512,
ROMSA2: 165000
DATLN23 512,
XORS1
EXCRCt
EXLPC3
ACTCRC?S
ACTLPCS
PARCNT?
TYPOUT}

So 98 vsS®

+SBTTL  ACT11 HOOKS

I RAR T AL S L R R R R Ly e e e e e e e T ey

;HOOKS REQUIRED BY ACT{1

§SVPC=, 1SAVE PC

+ 346

SENDAD 111)SET LOC,46 TO ADDRESS OF SENDAD IN
0252

+»WORD [4 732)SET LOC,52 TO ZERO

2E5SVPC 11 RESTORE PC

oSBTTL APT PARAMETER BLOCK

2R 4444444802222 T2 TE 2R T2y R T R I 2R e e T I e

$SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
SRR A 00 0 0 00 0000 00 22 2] *3 bA A A i

«8X®,  j)8AVE CURRENT LOCATION

W824 J9SET POWER FAIL TO POINT TO START OF PROGRAM
200 11FOR APT START UP

=44 JIPOINT TO APT INDIRECT ADDRESS PNTR,

«SEOP

SEQ voll

SEQ 0012
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PAGE 14
APT PARAMETER BLOCh

SAPTHDR 33POINT TO APT HEADER HLOCK

e=,8X $1KESET LOCATION COUNTER
PR L L
;SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT=PDPii DIAGNUSTIC
3 INTLRFACE SPEC,

SEQ Y913

SEU @014

§APTHD3
S§HIBTS?! ,WORD 4 $1TWO HIGH BITS OF 18 BIT MAILBOX ADDR,
S§MBADRy ,WORD $MAIL $1ADDRESS OF APT MALLBOX (BITS @=15)
8TSTM! ,WORD ? $JRUN TIM OF LONGEST TEST
§PASTM: ,WORD 2 $JRUN TIME IN SECS, OF 1ST PASS ON 1| UNIT (QUICh VEKIFY)
BUNITHI ,WORD JIADDITIONAL RUN TIME (SECS) OF A PAsS FOk EAChH AUDITIONAL UNIT
2WOPD uPTEND =3MAIL/2 §3LENGTH MAILBOX=ETABLE(WORDS)
«SBTTL APT MAILBCX=ETABLE
H ]“iﬁ*“"l§&*¥ﬁ*llii’*ﬂﬁﬁ&lll*****ll!i*h#&iiﬁ”i*iﬂi“i‘**&l'**%*’*
+EVEN
SMAILS J1APT MAILBOX
§MSGTYt ,WORD AMSGTY ) sMESSAGE TYPE CODE
§FATAL: ,wORD AFATAL 33FATAL ERRUR NUMBER
§TESTN: ,WORD ATESTN 3 TEST NUMBER
8PESSt ,LWORD  APASS 3 JPASS COUNT
$DEVCT: ,WORD ANEVCT 3DEVICE COUNT
SUNIT: LWORD  AUNIT 131/0 UNIT NUMBER
SMSGADt ,WORD AMSGAD ;yMESSAGE ADDRESS
8MSGLGS ,wWORD AMSGLG 3 3MESSAGE LENGIH
SETABLE: 13APT ENVIRONMENT TABLE
SLNVE +BYTE AENV S JENVIRONMENT BYTE
SENVMp  ,BYTE RENVM $JENVIRONMENT MODE BITS
$SWREG?! ,WORD ASWREG 3 3APT SWITCH REGISTER
8l)SWRg ,WORD AUSWR 1 3USER SWITCHES
§CPUOPEt ,WORD ACPUOP 3 )CPU TYPE,OPTIONS
P RITS 15=113CPU TYPE
A 11/74301,11/05202,11/20=03,11/40204,11/453¢5
HAd 11/70306,PD0A=07,0210
L3 BIT 1@=REAL TIME CLOCK
A BIT 9=FLOATING POINT PROCESSCUR
. i BIT 8=MEMORY MANAGEMENT
SETEND? .
+MEXIT
177746 START$ CLR SFATAL JCLEAR ERROR NO,
177740 CLF §HSGTYP JCLEAR MESSAGE TYPE (APT)
cunnal 1717736 MoV #1,STESTH 3SET TEST NO,
«SBTTL INITIALIZF THE COMMON TAGS
Ll 1.1 MOV #500,5P 33 SETUP THE STACK POINTER
sJINITIALIZE A FEW VECTORS
@n457¢  2pouvd4d [d*2 #8TRAP,P#TRAPVEC ;3 TRAP VECTOR FOR TRAP CALLS
¢00340 QVveV3e MOV #340)A#TRAPVEC+2ILEVEL 7
004412 200024 MOV #$PWRDN,R¥PWRVEC 33POWER FAILURE VECTOR
003342 000726 MOV #340,R4PWRVEC+2 IJLEVFEL 7
;1SI1ZE FOR A HAFDWAFE SWITCH REGISTER, IF NOT FOUND OR IT IS
;3FQUAL TO A "=1", SETUP FOR A SOFTWARE SWITCH REGISTER,
200004 MOV @8ERRVEC,=(SP) ;3;SAVE ERROR VECTOR
2r1213 ¢eeeo4q Mov ¥645,RUERRVEC J3SE1T UP ERROR VECTOR
177572 177610 MOV #DSWR, SWR 39 SETUP FOR A HARDWARE SWICH REGISTEK
17«APR=79 10114 PAGE 15
INITIALIZE THE CO“MON TAGS
177579 177604 MoV $DDISP,DISPLAY 3 JAND A HARDWAFE DISPLAY REGISTER
17771717 177574 CMP #=1,@SWR $3TRY TO REFERENCE HARDWARE SWR
BNE 668 3 1BRANCH IF NO TIMEOUT TRAP QCCURRED
J3AND THE HARDWARE SWR 1S NOT = =1
ER 658 $1RKANCH IF NO 1IMEQUT
2£1216 648¢ MOV #6556, (5P) $13SET UP FOR TRAP RETURN
RTI
@a176 177554 6581 MoV #SWPEG, SWR JIPOINT TO SOFTWARE SWR
G38174 177550 MOV #DISPREG,DISPLAY
000r04 6681 MOV (SP)+,P4ERRVEC ;JRESTORE ERROR VECTOR
177612 CLR SPASS $ICLEAR PASS COUNT
epeea 177617 BITR $APTSIZE,SENVM ;3TEST USER SIZE UNDER APT
BEQ 678 }IYES,USE NON=APT SWITCH
1179 17752¢ 1ov ¥SSWREG, SWR $3NO,USE APT SWITCH REGISTER
6781
176556 Q02060 cMp 42, ¢8ENTCAD sACT AUTO MODE?
BEQ RESTRT JYLIF S0t HER
TYPE
TITL
229176 ©0IL06 RESTRTI CMPB R4176,46 318 SOFTWARE SWITCH REGISTER =67
BNE 18 $1F NOT, TEST NORMALY
098176 177466 MOV #SWREG, SWR $IF SO USE THE SOFTWARE SWITCH REG
177462 162 mov ASWR RO JGET SWR
RFQ GETIN y1F ZERO® GET INPUT
ST128 ASL F®
204714 17747e MOV TXLPC(RG),EXLPC JFETCH EXPECT, LPC
0u1644 177460 MOV TXCRC (R®) s EXCRC JFETCH EXPECTED CRC
ve4766 177442 MOV TPLNY (R@),DATLN] JFETCH 15T LENGTH
An5a36 177432 MCV TRMSA1(R?) )ROMSAL JFETCH 1ST STARTING ADDK,
205106 177432 MOV TOLN2(R®),DATLN2 $FETCH 2ND LENGTH
?05156 177422 Moy TRMSA2(RO) /ROMSA2 JFETCH 2ND STARTING ADDR
BR CHECK 360 COMPUTE
176446 GETINS TST 42 SJUNDER ACT AUT ACCEPT?
BNE CHECK 3IF 803 BR USE DEFAULT PARAMETERS
e00eel 177462 CMPR 8], SENY JUNDER APT?
BEQ CHECK 3J1F 8§03 BR
177416 TET TYPOUT JROM TYPE OPTIOM
ENE GET2 $IF S0t BR
TYPE
GETCRC
RDOCT
177370 Mov (SP)+,EXCRC JSTORE EXPECT, CRC
TYPE JTYPE LPC INPUT REQUEST
GETLPC
RDOGCT
177360 MOV (SP)+,EXLPC $1STORE EXPECTED LPC
GET21 TYPE
SA1l JREQUEST 1ST ADDRESS SPACE
RDOCT JINPUT SA
177332 Mov (5P)+,ROMSAL
TYPE JREQUEST LENGTH OF 1ST ADDR, SPACE
SIZEY
RDOCT JINPUT LENGTH
177322 Mov (SP)+,DATLNY
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CEMORAE,PL) 17=APR=79 19112 INITIALIZE THE COMMON TAGS SEQ 0015
665 £v1464 1604401 TYPE $REQUEST START ADDR, FOR 28D SPACE
666 021466 1O5575 SA2
667 201474 104407 RDOCT 1 INPUT SA
668 001472 012667 177312 MOV (5P)+,ROMSA2
663 901476 1044014 TYFE JREQUEST LENGTH OF 2ND SPACE
67¢ ¢01%¢0 0@5735 SIZE2
674 0941502 104427 RDOCT 3JINPUT LENGTH
672 001304 012667 177302 MOV (SP)+,DATLN?2
673 001510 0n5767 177314 CHECKg TST TYPOUT 3IS TYPOUT REQUESTED?

674 001514 001402 BEQ 18 JBRANCH IF NOT

675 001516 000167 0066V JMP TYPROM 1GO TYPF OUT POM

676 001522 @e5067 177274 183 CLR ACTCRC JCLEAR STORAGE FOR ACTUAL CRC
677 ©n1526 AN5067 177272 CLR ACTLPC $1CLEAR STORAGE FOR ACTULAL LPC
678 001532 016700 177287 MOV DATLN1,R® 18ET LENGTH OF 1ST ROM SPACE
679 401536 ©v1413 BEQ CHo 3TF NO VERSION SELECTEDS BR
680 02154¢ 016701 177240 Mov RNMSAL,R] JPOINT TO START OF IST RO% SPACE
681 MO1544 ¢04767 0AA324 JSR PC,CRC JCOMPUTE FIRST HALF OF CRC

682 401550 @16701 177236 MOV ROMSAL,RY JPOINT TO START OF 1ST ROM ADDkS,.
683 @u1584 016700 177226 MOV DATLNY,RO $SET LENGTH OUF 1ST ROM ADDRS,
684 Q01568 0u6200 ASR RY JCONVERT TO WORDS

685 @921562 0V4767 0re556 JSR PC,LPC JCOMPUTE FIRST HALF OF CRC

686 V01566 016701 177216 CHei MOV ROMSA2,R1 JPOINT TO 2ND RUM ADDRS,

687 0n1572 016700 177214 Hov DATIN2,RQ $1SET LENGTH OF 2ND ROM ADDRS,
688 01576 @01422 REQ CHL $BR IF THIS SPACE NOT USED

689 0O160¥ 024767 00027V JSR PCyCRC $COMPUTE REMAINDER OF CRC

690 21604 016701 177220 LI ROMSA2,R1 $JPOINT TO START OF 2ND ROM AULDRS,.
691 ¥0161@ ©16700 177176 MoV DATLN2,RO 3JSET LENGTH OF 2ND ROM ADDRS,
692 01614 oan6200 ASR RO JCONVERT TO WORDS

693 vp1616 @P4767 0Q0E522 JSR PC,LPC JCOMPUTE REMAINDER OF LPC

694 001622 122767 0@nueRl 177236 cMPB #1,8ENV JUNDER APT?

695 ¢¥01630 001403 BEQ 18 1IF 501 BR

696 001632 005767 176204 TST 42 JUNDER ACT AUTO ACCEPT?

697 0P1636 001402 BEQ CH1 $IF NOT: BR

698 901640 000167 ©WO656 181 JMP AUTACT

699 ©@1644 026767 177146 17715p CHis CMP EXCRC,ACTCRC 3JCOMPUTED = EXPECTED ?

700  ¢@1632 ¢e1431 REQ cvy JIF S0t BR

101

702 001654 104401 TYPE 1TYPE CRC ERROR MESG,

703 001656 005361 EXCRMG

704 00166v 916746 177132 MoV EXCRC,=(5P) JPUT EXPECT CRC ON STACK

705 0u1664 104402 TYPOC 3TYPE EXPECTED CRC

706 001666 104401 TYPE JTYPE ACTUAL CRC MESSG

707 001677 w5430 ACCRMG

708 001672 V16746 177124 MOV ACTCRC,=(5P) JPUT ACTUAL CRC ON STACK

709 901676 104402 TYPOC ITYPE ACTUAL CRC

712 @017a0  ©26727 176136 002067 cmMp 42, #SENDAD JUNDER ACT AUTO MODE?

711 ¢01706 0031404 BEQ 18 11F S0% BR

712 e0171@ 122767 @000l 177150 CMPB #1,8ENV JUNDER APT?

713 @01716 ea1nn7 RNE CcK1 ;IF NOT3 BR

714 va1728 912767 @Q0ere2 177122 1868 MoV 42,6FATAL $MOVE TO MAILBOX ERROR NO, ##¥s 2 ##sw
715 001726 12767 @wdeGl 177112 MOV #1/8MSGTYP JSET MAILBOX FOk FATAL ERROR
716 ©e1734 0o000n HALT $CRC ERROR

717

718 001736 026767 177962 177054 CKii CMP ACTLPC,EXLPC jCOMPARE EXPT, LPCsSACTUAL LpC
719 081744 001431 BEQ Ck2 J1F 801 Bk

720 001746 104401 TYPE JTYPE LPC ERROUR MESSG,
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CZMIAF,P1} 17=APR=79 10312 INITIALIZE THE COMMON TAGS SEW 1016
721 001750 005444 EXLPMG
722 @P1152 ¢16746 177042 MoV EXLPC,=(SP) JPUT EXPECTED LPC ON STACK
123 #01756 104402 TYPOC JTYPE EXPEC1ED LPC
724 ©6V1769 104401 TYPE $TYPE ACTUAL LPC MESSG,
725 001762 005433 ACLPMG
726 0917631 016746 177¢34 ¥ov ACTILPCy=(SP) JPUT ACTUAL LPC ON STACK
727 An1770 104402 TYPOC JTYFE ACTUAL LPC
728 401772 026727 176044 @02060 cMP 42, 48ENDAD JUNDER ACT AUTO MODE?
729 0027409 Y1404 BEQ 18 JTF S0t BR
730 002002 122767 0ACesnl 117456 CMPB #1,8ENY $UNDER APT?
731 002010 001007 BNE K2 JIF NOT: BR
732 072912 912767 @eRRR3 177230 18t MOV #3,$FATAL JMOVE TO MAILBOX ERROR NO, #es 3 #wad
733 ©02020 012767 @A0CA1 177020 Mov #1,6MSGTYP }SET MAILBOX FOR FATAL ERROR
734 002026 000000 HALT 1LPC ERROR
735
736 002036 026727 17600P6 pp206n CK21 cMp 42, #8ENDAD JACT AUTO ACCEPT?
737 ¢92036 An1402 BEQ 15 $IF SOt BR
738 992040 104401 TYPE JTYPE END OF TEST
739 002242 nO3476 EOTST
740 ©02¢44 005267 177004 182 e 8PASS JBUMP PASS COUNT
741 €02050 013709 0v0C42 Mov Ar42,R0 $CHECK APT
742 0¥2n34  AR1405 BEQ GOAGIN JKEEP GOING
743 A02¢%6 000OANS RESET
744 002062 204710 8ENDADI JSR PCs (RO) JACT HOOKS
74% 002062 000240 NOP
746 ©22064 000240 NOP
747 002066 00240 NOP
748 002070 003167 177200 GOAGINI JMP RESTRT 3D0 AGAIN
749
75¢ V92074 16767 176722 176712 CRC: Wwov ACTCRC, XORS
751 P02102 111104 cLoe Move (k1),R4 1GET CHAR,
752 002104 22704 173024 cHp #173024,F1 JLOCATION EFFECTED BY SWITCHES
753 ©v2110 001004 BNE cL3 11IF NOT? BR
754 902112 0e330p DEC RO JFIX COUNTERS
755 ©02114 0033¢a VEC RO
756 ¥N2116 0N3721 TST (R1)+ JFIX POLNTER
757 002120 000777 RR cLe 1CONTINUE
758 092122 004767 000114 cL3s JSR PC,PARITY JGO GET PARITY
759 ©0v2126 004767 000366 JSR PC/XOR 1XOR CHAR
760 032132 000241 cLC
761 ©02134 0060n4. A ROR R4 JROTATE 1 POS, RIGHT
762 002136 103014 ” BCC cL2 JIF NO CARRY: BR
763 002140 052704 000409 : BIS #400,R4 1SET BIT NINE
764 602144 00p24y cLc
768 002146 010403 cLts MoV R4,PR5 1SAVE CHAR
766 032159 42705 177743 BIC #177703,R5
767 002154 0051095 coM RS
768 002186 042705 1777¢3 BIC #177703,R5
769 002162 242704 000074 BIC #74,R4
770 802166 050504 BIS RS, R4
771 902170 010467 176620 cL2t MOV R4, XORS
712 ©02174 995300 DEC RO
773 902176 091402 BEQ CLLAST $IF LAST CAR,3 BR
774 9062200 00167 1776768 JMP cLe JGET NEXT CHAR,
778 ©02204 016704 176604 CLLAST! MOV XOR8,R4 ¥
776 9072210 A0%167 176600 com XORS
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JCOMPLEMENT ALL BUT BITS 3 & 5

JCLEAR BIT COUNTER
3}SET NO, OF BITS
$SELE 1F ONE BIT
1IF NOT$ BR

$RUMP COUNTER

SRUTATE TO NEXT BIT

1CONTINUE FOR ALL BITS

$SEE IF ODD # OF ONE BITS

1IF 501 BR
JSET PARITY BIT
JEXIT

$XOR SUBKOUTINE: R4 WITH XORS

JLOCATION EFFECTED BY SwlTCHES
3TIF 80%f SKIP LOC, BY BRANCHING

s TYPE HEADER

JPOINT OT {ST RUM SPACE

JPUT LENGTH IN R1

$CONTERT TO WORLS

JBRANCH IF 1ST ROM SPACE NOT USED
3GO TYPE 1ST ADDR, SPACE

JPOINT TO 2ND AUDR, SPACE

JPUT LENGTH IN Ry

SCONVERT TO WORDS

38R IF 2ND ADDR, SPACE NOT USED
1GO TYPE ZND ADCR, SPACE

$JADDRESS MULTIPLE OF 47
JIF NOT: BR

sPUT ADDRESS O STACK
sTYPE ADDR,

JPUT DATA ON STACK
JTYP DATA
JTYPE 2 SPACES

tFINISHED?
$IF NOTt BR
JRETURM

JBUMP TALBE INDEX

$CHECKED ALL KNOWM VERSIONS?
$J1F 803 bR

$DVES THIS CRC AGREE?

$IF NOT: KEEP LOOKING
JUNDER ACT AUTO ACCEPT?

31F 803  BF

$SET UP VERSILON MESSAGE

1SET EXFECTED CKC
3JSET EXPECTED LPC
JCHECK LPC

$MOVE TO MAILBOX ERROR NO, #a#% | uss
$SET MAILBUX FOF FATAL ERROR

JAUTO ACCEPT FAILED

PR R e a2 e eell]
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P11 17»APR=79 J0112 INITIALIZE THE COrMON TRGS
002214 142767 177050 176572 BIC #177050,X0RS
902222 v42704 177727 RIC #177727,R4
002226 030467 176562 BIS R4, XORS
©¥a2232 016767 176586 176562 rov XOPS,ACTCRC
“@2240 @a0207 RTS PC
042242 ¢05067 17656¢ PARITYS CLR PARCNT
702246 012703 ewoetle MOV #1¢,R3
P02252 032704 @reRY CLPO3 BIT #1,F4
002256 001402 REQ CLP1Y
NA2260 NV5267 176542 INC PARCNT
P02264 000241 CLP1 cLC
6Y2266 ©¥0N60R4 ROR R4
PB2270  ¥es5303 DEC R3
#02272 021367 BRE cLre
©¥A2274 112104 MOVR (R1)+,R4
“A2276 042704 177409 BIC #177400,P4
202302 232767 eveony 176516 BIT #1,PARCNT
00231¢ @a10e2 BNE cLp2
¥0e2312 052704 0Quu4ay BIS 4#400,F4
@02316 00207 cLp21 RTS FC
002320 V10446 XORg MOV P4,=(SP)
V02322 046716 176466 RIC XCRS/ (SP)
PR2326 040467 176462 BIC P4,XOKS
¥a2332 (52667 176456 BIS (SP)+,XORS
©¥02336 16704 176452 MoV XORS,RA
0P2342 0002, RTS ®C
792344 w16767 176454 176442 LPC3 Mov ACTLPC,XORS
002352 012104 LPC1t MOV (rR1)+,R4
#02354 022701 173026 cvp #173¢26,R1
002360 001402 BEQ LPC2
002362 004767 1777132 JSR PC, XOR
V02366 05300 LPC2t DEC R®
002370 ep13le BNE LECH
nA2372 v16767 176416 176424 Mov XORS/ACTLPC
0¥2408  9vu207 RTS pPC
902402 104401 TYPROM} TYPE
2924¢d vR60213 TYPHDR
@32406 ©16700 176372 rov KOMSAL, k0
202412 016721 176370 MOV DATLN1,RY
f02416 V6201 ASR R1
VY2420 001402 HEQ TYPR1
0¥0A2422 004767 00PP26 JSR PC, TYP
PB2426 91670¥ 176356 TYPR1: MOV ROMSA2,R0
902432 016701 176354 MOV DATLN2,P}1
092436 006201 ASR P1
202440 001402 BEQ ENLOT
002442 004767  0OnONA6 JSR PC,TYP
002446 1924401 ENDOT: TYPE
©00245¢ AV5476 EOTST
¥Y2452 000000 HALT
292454 104401 TYP3 TYPE
@012456 0P601S CARLF
MACY1] 3PA(10452) 17=APR=79 10114 PAGE 19
P11 17=APR=79 10112 INITIALIZE THE COMMON TAGS
2460 (0N403 BR TYP3
nP2462 932700 @r2¢€3 TYPPY BIT #3,RQ
202466 AN100G6 BIE TYP2
292470 124401 TYP3} TYPE
202472 06015 CARLF
w2474 Q10046 MOV RU,=(SP)
NP2476 104402 TYPOC
0092500 104401 TYPE
002502 V06069 COLON
092524 012046 TYP2!? MOV (RA)4+,=(SP)
AN2506 104402 TYPOC
902510 1v44@] TYPE
902512 006020 SP2
¢02514 0vs5304 DEC R1
002516 001361 BNE TYPQ
¢02520 nAR207 PTS PC
Vwn2522 ©0A5000 AUTACT: CLR Re
¥092524 ¢62720 0QVOPR2 AUTI1S ADD #2,RC
402530 0260627 0805226 177777 cMp TMSG(RO) ,#=1
202536 001425 BEQ AUTERR
202540 (26067 OAr4644 176254 crp TXCRC(RA),ACTCRC
VY2546 0R1366 BME AUT1
¥N2559 023727 @¥0A42 0n2060 CMP e#42,%SENDAD
0p2556 0014083 BEQ AUT3
Y2560 9716067 @¢S5226 200032 MOV TMSG(RW),AUT2
902566 194401 TYPE
002570 fAQYNe AUT21: @
VU2572 116067 ©N4644 176216 AUTIS MOV TXCRC (R€),EXCRC
202600 ¥16@67 WVB4TI4 176212 MOV TXLPC(R@),EALPC
202606 29167 177124 JMF CK1
¥o2612 104401 AUTERR! TYPE
¥e2614 V06N Y AUTERM
092616 012767 wAAPO1 176224 rov #1,$FATAL
702624 Q12767 00N0PAA1 176214 MOV #1,8MSGTYP
712632 O00aeen HALT
«SBTTL TTY INPUT ROUTINE
¥P2634 177560 8TKS?e 2 WOPRD 177560
992636 177562 8TKB1? +WORD 177562
LENABL LSB
.D8ABL LsB

002640 11646

13 TITY KBD STATUS
$ITTY KBD BUFFER K]

Ry T T R e T TS
3 #THIS ROUTINE wlLL INPUT A SINGLE CHARACTER FROM THE TTY

3 #CALL?

1] KDCHR

3 ¥ RETURN HERE
*

8RDCHR1 MOV (8P),=(SP)

31 INPUT A SINGLE CHARACTER FROM THE TTY
1)CHARACTER IS ON THE STACK
33WITH PARITY BIT STRIPPED OFF

3 1PUSH DOWN THE PC

SEU ¢o17

SEW w01l
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CZMIAE,P11 17=APR=79 14112 TTY IMPUT KOUTIME SEu v¢19
889 W¥2642 V16666 VWALYE  ARAA2 KoV 4(5P),2(5P) ;1SAVE THE PS
89¢ (002650 105777 177769 151 TSTB AsTKS J3WAIT FOR
891 ©02654 103375 BPL 15 71A CHARACTER
892 MAZ656 117766 177754 uedee4 MOVB @STKB,4(6P) $ JREAD THE TTY
893 ©P2664 042706 17760¢ 200004 BIC #°C<177>,4(5P) 33GET RID OF JUNK IF ANY
894 ©@2672 M26627 QAudEN4  00BA23 cup 4(SP), 423 3118 IT A CONTROL=S?
895 ©02700 0¢121) BNE 3s 3 $BRANCH IF NO
896 002702 105777 171726 281 TSTR 2STKS JIWALT FOR A CHARACTER
897 002706 190375 BPL 26 31LOOP UNTIL ITS THERE
898 002710 117746 177722 MOVB A9TKB, = (SP) }IGET CHARACTER
899 002714 042716 177010 BIC #°C177, (SP) $JMAKE IT 7BIT ASCII
94w @P2720 022627 CAAN21 crp (SP)+,#21 311s IT A CONTROL=Q?
901  AN2724 (1366 BNE 28 31 1F NOT DISCAKD IT
932 @v2726 @AVATSH BR 18 11YES, RESUME
993 002730 026627 @004 00014n 381 cHp 4(5P),#140 3318 1T UPPER CASE?
904 02736 V02407 BLT 48 13BRANCH IF YES
905 ¥N274@ 126627 009PC4E  APA1TS cmp 4(SP),#175 3118 1T A SPECIAL CHAR?
906 w82746 @030 BGT 48 JIBRANCH IF YES
907 002730 (42766 0AOA4P APAR04 BIC #40,4(5P) JIMAKE IT UPPER CASE
908  ©A2736 0PYAN2 481 RTI 1160 BACK TO USER
9”9 ;,..O'iiii&diii.“i."*&l&.ﬁﬂiiﬁl"'&'l""llilllil!'&ﬁil‘&&'il*li
910 s#THIS ROUTINE WILL INPUT A STRING FROM THE TTY
911 s#CALL?
912 T RDLIN 33 INPUT A STRING FROM THE TTY
913 A RETURN HERE $ JADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
914 e $3TERMINATOR WILL BE A bYTE OF ALL ©°'S
918§
916 092760 Q10346 SRDLING MOV R3,=(SP) 11SAVE R3
917 902762 1O3046 CLR =(SP) 33CLEAR THE RUBOUT KEY
918 002764 012703 003214 181 MOV $STTYIN,R3 $1GET ADDRESS
919 @0277¢ 022703 003224 281 CMP $STTYIN+8,,R3  3)BUFFER FULL?
920 002774 101456 BLOS ag J1BR IF YES
921 MO2776 104405 RNCHR $31GO READ ONE CHARACTER FROM THE T1Y
922 0A3NAG 112613 KOVB (SP)+, (R3) 1 JGET CHARACTER
923 @A30p2 122713 000177 1083 CMPB #1774 (R3) 3115 1T A RUBOUT
924 ¥B3IVE6 0A1022 BNE 58 J1BR IF NO
925 ©03010 wAST16 TST (sP) 3118 THIS THE FIRST RUBOUT?
926 0A3ng12 A01007 BNE 68 11BR IF NO
927 003014 112767 00v134 @00170 MovVA ®°\,95 $3TYPE A BACK SLASH
928 ©¥©3A22 174401 0An3212 TYPE )98
929 003826 ¢12716 177777 MOV #a1,(SP) 31SET THE RUBOUT KEY
930 @030932 0n053e3 681 DEC R3 3 JBACKUP BY ONE
931 003034 020327 0¢3214 crp R3,48TTYIN 11STACK EMPTY?
932 003040 193434 BLO 48 J18R IF YES
933 003042 111367 000144 MOVE (R3),98 $3SETUP TO TYPEOUT THE DELETED CHAR,
934 0n3046 104401 £03212 TYPE 198 11GO TYPE
935 103052 V00146 BR 28 $3GO READ ANOTHER CHAR,
936 ¢93054 005716 581 TST (SP) $ JRUBOUT KEY SET?
937 0#n3a56 01406 BEQ 78 3IBR IF NO
938 ¢03060 112767 000134 @AB124 MOVR #°\,98 13 TYPE A BACK SLASH
939 ¢P3IN66 104401 003212 TYPF 198
940 ©03072 005016 CLR (sP) 3 3CLEAR THE RUBOUT KEY
941 0p3074 122713 000025 781 cMPB ¥25,(R3) 1315 CHARACTER A CTRL U?
942 003100 001003 BNE 86 11BR IF NO
943 003102 104401 003230 TYPE »SCNTLY 33TYPE A CONTROL "u"
944 003106 00726 BR 18 $1G0 START OVER
JMAIN, MACY11 3CA(1052) 17-APR=79 10114 PAGE 21
CZM9AE,.P11 17=APR=79 €112 TTY INPUT ROUTINE SEQ 020
945 €@I110 122713 QUWeR22 851 cMPR €22, (R3) $31S CHARACTER A ""R"?
946 003114 @01011 BNE 33 1 JBRANCH IF NO
947 093116 105013 CLKB (r3) $$CLEAR THE CHARACTER
948 993120 194421 003225 TYPE 1 SCRLF $ITYPE A "CR" & "LF"
949 #03124 104401 v03214 TYPE sSTTYIN ;3 TYPE THE INPUT STRING
950 0n3130 Q00717 BR 28 $160 PICKUP ANOTHER CHACTER
951 03132 104401 0F3I224 461 TYPE ) 6QUES $ITYPE A *2°
952 003136 00a712 BR 18 J1CLEAR THE BUFFER AND LOOP
953 ©#03140 111367 000046 38 MOVR (R3),98 3 1ECHO THE CHARACTER
954 ©£03144 104401 03212 TYPE )98
955 ©0315¢ 122723 ¢A9015 cMPB #15,(R3)+ ) 3CHECK FOR KETURN
9%6 B03154 @01305 BNE 28 $1LOOP IF NOT RETUKRN
957 0Om31S6 105063 177777 CLPB =1(R3) $JCLEAR KETURN (The 15)
958 ©A3162 104401 003226 TYPE » SLF $1TYPE A LINE FEED
959 #n3166 005726 TST (5P)+ 3 9CLEAN RUBOUT KEY FROM THE STACK
960 03170 ©12603 rov (SP)+,R3 $ JRESTORE R3
964 003172 11646 MoV (SP),=(SP) $3ADJUST THE STACK AND PUT ADDRESS OF THE
962 ©a3174 016666 0000P04 QVARB2 MOV 4(SF),2(SP) Xl F1RST ASCII CHAKACTER ON 1T
963 093202 012766 003214 ¢VVAA4 mov #STTYIN,4(SP)
964 ©03210 AvE002 RTI 3 1RETURN
965 603212 000 961 LBYTE 0 1 3STORAGE FOR ASCIL CHAR, TO TYPE
966 ©v3213 009 JBYTE @ 13 TERMINATOR
967 903214 00eQ1a sTTYIN1 ,BLKB 8, JJRESERVE 8 BYTES FUK TTY INPUT
968 003224 277 8QUEST LASCII "?" J1GUESTION MARK
969 003225 @15 $CRLF3 ,ASCII <85> JCARRIAGE RETURN
970 903226 0PRO12 SLF1 WJASCIZ  <12> JILINE FEED
971 £93230 ¢52536 @A05¢18 990 SCNTLUS ,ASCIZ /"U/<15><12> 3 3CONTROL "u™
972 003235 136 Qw6507 00¢A12  SCNTLGE ,ASCIZ /°G/<15>¢<12> §1CONTROL "G"
973 603242 ©@03015 @53523 020122 6MSWR: ,ASCIZ <{5><12>/5WR = /
974 003239 020075 pen
975 w@32%3 040 047040 ©53505 SMNEWR LASCIZ / NEW = /
976 003262 (36440 00AN4R
977 oSHTTL READ AN OCTAL NUMBER FROM THE TTY
978 ,
979 ]’IilGQlilhin&i.!l!&d‘iih'ﬂhlil&'l!.&'.ﬂ&'*.lﬁilh!l&'&ll!id‘&l!i
980 p#THIS ROUTTNE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND
981 $#CHANGE IT TO RINARY,
982 s#THE INPUT CHARACTERS WILL BE CHECKED TO INSURED THEY AKE LEGAL
983 $%#0CTAL DIGITS, IF AN ILLEGAL CHARACTER IS READ A "?" WILL BE TYPED
984 ;#FOLLOWED RY A CARRIAGE RETURNeLINE FEED, THE COMPLETE NUMBER MUST
985 $#THEN BE RETYPED. THE INPUT IS TERMINATED BY TYPING A CARRIAGE RETURN,
986 . 3 #CALLS
987 IR RDOCT $1READ AN OCTAL NUMBER
988 ¥ RETURN HERE 19LOW ORDER BITS ARE ON TOP OF THE STACK
989 1A $1HIGH ORDER BITS ARE IN SHIOCT
999
991 093264 (11646 $RDOCTT MOV (SP),=(5P) ) JPROVIDE SPACE FOR THE
992 0U1266 V16666 0AAAN4 00BA02 nov 4(SP),2(8P) 11 INPUT NUMBER
993 703274 010046 MoV RO, = (SP) 1)PUSH RO ON STACK
994 003276 710146 MoV K1,=(SP) 19PUSH R1 ON STACK
995 ©03309 010246 MoV F2,=(SP) ) 1PUSH R2 ON STACK
996 003302 104406 151 RDLIN $IREAD AN ASCIZ LINE
997 003304 012600 Mov (5P)+,RO J1GET ADDRESS OF 1ST CHARACTER
998 003306 @1p@67 0004100 MoV RO,S58 JIAND SAVE IT
999 003312 Q03001 CLR R1 $3CLEAR DATA WORD

1000 003314 005002 CLR R2
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READ AM OCTAL NUMFER FROM THE TTY

281 MOVB (RV)+,=(5P) j3PICKUP THIS CHAFACIER
BEQ 3s 131F ZERO GET OUT
cMep $°¢, (SP) ;s MAKE SURE THIS CHARACIER
FGT 45 3118 AN OCTAL DIGIT
cupre #°7,(SP)
BLT 4s
ASL Ry 11%#2
ROL R2
ASL R1 13%4
ROL R2
ASL Rt ;188
ROL R2
BIC #°C7,(5P) 71STRIP THE ASCII JUNK
ADD (SP)+,R} J$ADD IN THIS DIGLT
BR 25 3 1LO0OP
3g: TST (SP)+ $3CLEAN TERMINATUK FROM STACK
Moy R1,12(SPF) 3 )SAVE THE RESULT
MoV K2,8HIOCT
MOV (SP)+,R2 $3POP STACK INTO R2
MOV (SP)+,R1 }1POP STACK INTO R1
Mov (SP)+,Re 13POP STACK INTO R9
RTI 1 IRETURN
483 TST (SP)+ 11CLEAN PARTIAL FROM STACK
CLKB (vy) 13SET A TERMINATOR
TYPE $3TYPE UP THRU THE BAD CHAR,
581 JMORD @
TYPE 1 SOUES p3"2" "CR" & "LF"
BR 18 $3TRY AGAIN

$HIOCTT ,WORD (4 3JH1GH ORDER BITS GO HERE

+S8TTL TYPE ROUTINE

R L T R S e R e T e A T 2
;#ROUTINE TO TYPE ASCIZ MESSAGE, MLSSAGE MUST TERMINATE WITH A @ BYTE,
j%#THE ROUTINE WILI. INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

;#NOTE1L: $NULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTEK,
;#NOTE28 §F1LLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
;#NGTE3: SFILLC CONTALINS THE CHARACTEK TO FILL AFTER,

(.

s #CALL:?

3#1) USING A TRAP INSTRUCTION

s TYPE »MESADR 3 JMESADR IS FIRST AUDRESS OF AN ASCIZ STRING
;#0R

™ TYPE

e MESADR

§TYPE: TSTB 8TPFLG 131S THEKRF A TERMINAL?

RPL 18 116R IF YES
HALT $#HALT HERE IF MO TERMINAL
BP 3s $JLEAVE
181 Mov Ra, = (SP) 11SAVE R
MoV @2(SP)/R¥ 19GET ADDRESS OF ASCIZ STRING
cMPB $APTENV, §ENV 1 JRUNNING IN APT MODE
BNE 625 JINO,GO CHECK FUR APT CONSOLE
BITP ¥APTSPOUL,S8ENVM j)SPOOL MESSAGE TO APT
BEQ 628 73N0»GO CHECK FOR CONSOLE

10114 PAGE 23

TYPE ROUTINE

MOV RC,618 ;1SETUP MESSAGE ADDRESS FOR APT
JSR PC,SATY3 33 SPONL MESSAGE TO APT
6188 +WORD ] 1 IMESSAGE ADDRESS
626 RITB #APTCSUF,SENVM  j;APT CONSOLE SUPPRESSED
BNF 6CS $1YES,SKIP TYPE OUT
251 MOVE (RA)+,=(SP) 3 3PUSH CHARACTER 10 BE TYPED ONTO STACK
RNE 4s 13BR IF IT ISN°T THE TERNINATOR
TST (SP)+ $31F TERMINATOR POP IT OFF THF STACK
6058 MOV (SF)+,R0 1 JRESTURE RV
3st ADD 82, (5P) 5 $ADJUST RETURN PC
RT1 13 RETURN
453 CMPB #I'T, (S5P) $3BRANCH IF <HT>
BEQ L3
CMPR #CPLF, (SF) 1 $BRANCH IF NOT <CRLF>
BNE S6
T8T (SP)+ 13POP  <CR><LF> EQUIV
TYPE 11 1YPE A CR AND LF
SCRLF
CLRR §CHAKCNT 33CLEAR CHARACTER COUNT
BR 28 J1GET NEXT CHARACTER
561 JSR PCsSTYFEC 11GO TYPE THIS CHARACTER
651 CMPE SFILLC, (SP)+ 3118 1T TIME FUP FILLER CHARS,.?
BNF 28 $3IF MO GO GET NEXT CHAR,
MoV 8NULL,=(SP) 13GET » OF FILLER CHARS, NBEDED

$9AND THE WULL CHAR,

1868 DECB 1(SP) $I0VES A NULL NEED TO BE TYPED?
BLT 68 $jBk 1k NNe=GO POP THE NULL OFF OF STACK
JSR PC,STYPEC 11GO TYPE A WuLbL
DECB SCHARCNT 1100 NOT COUNT AS A COUNT
BR 76 JrL00P

sHORIZOMNTAL TAR PROCESSOK

RS mnova #° ,(SP) $JREPLACE TAB WITH SPACE
951 JSR PC»STYPEC $JTYPE A SPACE
BITB #7,8CHARCNT 3 IBRANCH IF NOT AT
RNE 98 $1TA8 STOP
TST (SP)+ 71POP SPACE OFF STACK
BR 28 $IGET NEXT CHARACTER
§TYPEC: TSTR RSTPS $IWALT UNTIL PRINTER IS READY
BPL STYPEC
Move 2(SP),AsTPB 13 LOAD CHAR TO BE TYPED INTO DATA REG,
CMPR #CR,2(SP) 1918 CHARACTER A CARRIAGE RETURN?
BNE 18 11BRANCH IF NO
CLRB BCHARCNT }1YES==CLEAR CHARACTER COUNT
BR STYPEX 11EXIT
182 cMPB #LF,2(5P) 111S CHARACTER A LINE FEED?
BEQ STYPEX 11BRANCH IF YES
INCR (PC)+ 11COUNT THE CHARACTER

SCHARCNT ,WORD @
S$TYPEX?! RTS PC

3 3CHARACTER COUNT STORAGE

J3TTY PRINTER STATUS REG, ADDRESS

$)TTY PRINTER BUFFER REG, ADDRESS
$JCONTAINS NULL CHARACTER FOR FILLS
J3CONTAINS # OF FILLER CHARACTERS REQUIRED

$TPSY «HORD 177564
STPRI +«WORD 177566
sNULL: ,BYTE [}
BFILLS! ,BYTE 2

SEQ wvesl

SE@ w022
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CZM9AE, P11 17=APR=79 1d3112 TYPE ROUTINE SEU V023
1113 003714 12 ¢FILLCI ,BYTE 12 33 INSERT FILL CHARS, AFTER A "LINE FEED"
1114 093715 oen $TPELG: ,BYTE ] Js"TERMINAL AVAILABLE"™ FLAG (RIT<@7>=0=YES)
1115 +SETTL APT COMMUNICATIONS ROUTINE
1116
1117 R Tty L O L it bttt iabboibbuiahtandt 2 A g
1118 003716 112767 auguel aeA23e  SATY1L MOVR #1,8FFLG 33TO REPORT FATAL ERROR
1119 903724 112767 0B1p6R] 0U¥226 SATY31 MOVB #1,3MFLG 11TO TYPE A MESSAGE
1120 ©p3732 00ap423 BR SATYC
1121 083734 112767 0RYNQ1 0ARY220 SATY41 MOVE #1,8FFLG 3J1TO ONLY REPORT FATAL ERROR
1122 003742 BATYC1
1123 @r31742 01g246 MOV RO, =(5P) 33PUSH RV ON STACK
1124 203744 010146 MOV R1,=(SP) J)PUSH R1 ON STACK
1125 ©03746 123767 000206 TSTB SMFLG 13SHOULD TYPE A MESSAGE?

1126 093752 091450 BEQ 55 33IF NOT3 BR

1127 923754 122767 o2perel 175104 CMPB $APTENV,8ENV 3 10PERATING UNDER APT?

1128 003762 001034 BNE 3s $9IF NOT3 BR

1129 003764 132767 02010y 175075 BITB #APTSPOOL,$ENVM 3 JSHUULD SPOOL MESSAGES?
1130 003772 001425 BFEQ 3s 111F NOTY BR

1131 003774 017600 00RP04 MOV @4(SP) RO 13GET MESSAGE ADDR,

1132 004000 062766 ©N0V02 0ANANOD4 ADD $2,4(SP) 3 )BUMF RETURN ADDR,
1133 004006 05767 175034 1862 TST $MSGTYPE $ISEE IF DONE W/ LAST XMISSION?
1134 004012 001375 BNE 18 31 IF NOT3 WALl

1135 004014 010067 175042 MOV R#, 8MSGAD $1PUT ADDR IN MAILBOX

1136 904020 105729 281 TSTR (RAY+ 33FIND END OF MESSAGE

1137 004022 001376 BNE 28

1138 004024 1667u0d 175032 suB $MSGAD, RO 13SUB START OF MESSAGE

1139 @v4e3¢ np620p ASR ko JIGET MESSAGE LNGTH IN WORDS
1140 004032 031e067 175026 MOV R@, 8MSGLGT 31PUT LENGTH IN MAILBOX

1141 204036 12767 0na0ed 175002 MoV #4,)8MSGTYPE JITELL APT TO TAKE MSG,

1142 A04044 0020413 Bk 58

1143 004046 017667 GPON04 00GAA16 382 MoV 84 (SP),458 11PUT MSG ADDR IN JSR LINKAGE
1144 004054 ©62766 00032 AAAA4 ADD #2,4(SP) 3 1BUMP RETURN ADDRESS
1145 004062 016746 173710 MOV 177776,=(5P) JIPUSH 177776 ON STACK

1146 0Qp4066 004707 177332 JSR PC,S$TYPE 13CALL TYPE MACRO

1147 @g4072 o@0oene 48 «WORD [’}

1148 004274 561

1149 wv04074 105767 Q00062 108 TSTB $§FFLG ) $SHOULD REPORT FATAL ERROR?
1150 Q64100 Av1416 BEQ 128 331F NOTE BR

1151 P04102 V05767 174769 TST SENV 1 sRUNNING UNDER APT?

1152 004106 0@u1413 BEQ 126 331F NOT$ BR

1153 064110 005767 174732 1181 TST $MSGTYPE 3y FINISHED LAST MESSAGE?
1154 904114 Pe1373 BNE 118 111F NOTI  WAIT

1155 004116 017667 dnoned 174724 MOV R4(SP),8FATAL $11GET ERROR #

1156 0AR4124 062766 @AVER2 000004 ADD #2,4(SP) 1 3BUMP RETURN ADDR,
1157 004132 00%267 1747196 INC $MSGTYPE 1) TELL APT TO TAKE ERROR
1158 @024136 105067 0Avp20 128: CLPB SFFLG $ICLEAR FATAL FLAG

1159 @04142 105067 0Qv9013 CLRB 8LFLG $3CLEAR LOG FLAG

1160 004146 193067 0uANRVE CLRB BMFLG JICLEAR MESSAGE FLAG

1161 0024152 012601 MoV (SP)+,R} 33POP STACK INTO R}

1162 004154 012600 MOV (SP)+,RQ 31POP STACK INTQO Rv

1163 04156 000207 RTS8 PC $ 1RETURN

1164 @u4l160 nvY SMFLGY ,BYTE ] JIMESSG. FLAG

1165 0a4161 0op $LFLG: ,BYTE [} 3 1LOG FLAG

1166 004162 oen §FFLG: ,BYTE a J3FATAL FLAG

1167 V04164 LEVEN

1168 woe200 APISIlESZGW
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CZM9AE,P11 17=APR=79 1¥112 APT COMMUNICATIONS FOUTINE SEQ w24
1169 [Ld L3 APTENV=QC]
1170 000100 APTSPOOL=100
1171 Vo4 APTCSUPEF 4D
1172 ,SBTTL RBINARY TO OCTAL (ASCII) AND TYPE
1173
1174 JIEEBRREY LT T T S T Y
1175 s #THIS ROUTINE 1§ USLD TO CHANGE A 16=BIT BINARY NUMBER 10 A 6=DIGIT
1176 "OCTAL (ASCLI) NUMBER AND TYPE IT,
1177 s #STYPOS===ENTER HERE TO SETUP SUPPRESS ZEROS AMD NUMBER OF DIGITS TO TYPE
1178 ;#CALLL
1179 3 ¥ MOV NUM,=(SP) JINUMBER TO BE TYPED
1180 HAd TYPOS $3CALL FOR TYPEOUT
1181 I JBYTE N ;3Nay TO 6 FOR MUMBER OF DIGITS TO TYPE
1182 A +BYTE M }IM8y OR 0
1163 [Ad 311=TYPE LEADING ZEROS
1184 A 11 9=SUPPRESS LEADING ZEROS
1188 R
1186 'ﬂlTYPON—---EhTEP HERE TO TYPE OUT wWITH THE SAME PARAMETERS AS THE LAST
1187 3#8TYPOS OR STYPOC
1188 $#CALL:
1189 A MOV KUM,=(SP) 1 $NUMBER TO BE TYPED
1190 R TYPON 33CALL FOR TYPEOUT
1194 i®
1192 ;#8TYPOC=w=ENTER HERE FOR TYPEOUT OF A 16 BII NUMBER
1193 ;#CALL1
1194 3 MOV NUM, = (SF) 3 sNUMBER TO BE TYPED
1198 A TYPOC 19CALL FOR TYPEOUT
1196
1197 004164 017646 @UORAQ §TYPOStE MOV @(SP),=(SP) 3$PICKUP THE MODE
1198 004170 116667 @AMRAL 00A214 MOVB 1(SP),$AFILL 1)LOAD ZFRU FILL SWITCH
1199 024176 112667 @Quv2a7 MOVE (SP)+,$OMODE+{ ;j)NUMBER OF DIGITS TO TYPE
1200 004202 062716 0POLE2 ADD #2,(SP) 11ADJUST RETURN ADDRESS
1204 004206 ©PA4Q6 BR STYPON
1202 424210 112767 @0rabl @PA171 STYPOCH NOVB #1,80F1LL J3SET THE ZLRO FILL SWITCH
1273 004216 112767 0QUOR06 02020165 ovR #6,80MODE+Y $9SET FOR SIX(6) DIGITS
1274 204224 112767 @ueenS 0a0e154 STYPON! MOVB #5,80CNT $1SET THE ITERATION COUNT
1205 004232 010346 MOV R3,=(SP) JISAVE R3
1206 ©24234 010446 Mav R4,=(5P) 11SAVE R4
1207 904236 010546 MoV R§,=(5P) J1SAVE RS
1208 @m4240 116704 000145 MOVB SOMODE+1,R4 }I1GET THE NUMBER OF DIGITS TO TYPE
1209 044244 005404 NEG R4
121¢ ©P04246 062794 00ePCE ADD #6,R4 $ISUBTRACT IT FOR MAX, ALLOWED
1211 034252 110467 ©00132 MOVB R4, 80MODE J1SAVE IT FOR USE
1212 0p4236 116704 Q0123 MOVB $VFILL,R4 }IGET THE ZRRO FILL SWITCH
1213 004262 166035 Q00012 MOV 12(SP),RS $1PICKUP THE INPUT NUMBER
1214 004266 005003 CLR R3 1ICLEAR THE OUTPUT WORD
1215 094270 006105 161 ROL RS $JROTATE MSB INTO nCh
1216 994272 000404 BR 38 131GO DO MSB
1217 004274 006105 251 ROL RS 3 JFORM THIS DIGIT
1218 004276 0A6105 ROL RS
1219 004300 n06105 ROL RS
1220 004302 019503 MOV R5,R3
1221 004304 006103 s ROL R} J)GET LSB OF THIS DIGIT
1222 ¢04306 105367 @048C76 DECB 80MODE ))TYPE THIS DIGIT?
1223 004312 100016 BPL 78 J3BR IF NO

1224 004314 942703 177770 BIC #177770,R3 $1GET RID OF JUNK



MACY11 30A(1052)

MACY11 30A(1032)

JHAIN,

CZMIAE,P1]
1225 004320
1226 ©04322
1227 404324
1228 104326
1229 ©e@41330
1230 Q04334
1231 Qu4340
1232 004344
1233 0n4359
1234 004354
1235 0¢4356
1236 004360
1237 94362
1238 ¢04364
1239 004366
1240 014370
1241 004372
1242 ©@4400
1243 704402
1244 004404
1245 104405
1246 004406
1247 ©8a4407
1248 904419
1249
1250
1251
1252
1253 004412
1254 004420
1255 004426
1256 004430
1257 004432
1258 204434
1259 (04436
1260 ©@p44dde
1261 ©04442
1262 004446
1263 004452
1264 004460
1265 004462
1266
1267
1268
1269 004464
1270 004472
1271 ©04476
1272 ¢0a4502
1273 094506
1274 004510
1275 ©e4514
1276 004516
1277 ¥94520
1278 004522
1279 004524
1280 04526

+MAIN,

CZM9AE, P11
1281 99453@
1282 04536
1283 004544
1284 04546
1285 @04550
1286 994552
1287 404554
1288 004556
1289 004569
129¢ A 4566
12914
1292
1293
1294
1298
1296
1297
1298
1299
1300 034570
1301 994572
1302 9204576
1303 004600
1304 #4602
1305 004604
1306 004610
13¢7
1308
1309
1310
1311 204612
1312 004614
1313 ©rd4e22
1314
1315
1316
1317
1318
1319
1320
1321
1322 ©04624
1323 004626
1324 004630
1325 0046132
1326 ©04634
1327
1328
1329 004636
1330 9004640
1331 904642
1332
1333 04644
1334 004646
1335 004650
1336 004652

17=APR=T9

17=APR=79 10112

fe1002
en5704
R14e3
005204
752703
252703
110367
104471
105367
©¥v3347
w2402
035204
veAT44
7126085
012604
012603
?16666
212616
200002

(L1

[ I'1%]

Qo

200
[LLIddd]

n12737
912737
210046
n10146
v19246
010346
“10446
010546
017746
“10667
012737
©20000
200776

012737
016706
V5867
Av5267
paL3rs
012677
12605
212604
012603
212602
n12601
012600

aeeR6e
[T Y]
P0erR4e
04404
ea¢n32

A00eR2

@04552
20034

174332
0an104
04464

034552
[d 1’114
orues54
002052

174264

17=APR=79

17=APR=79 {112

212737
©¥12737
134401
04560
000002
0eneaQ
@ep7176
[ddJ Iy
005015
000122

¥W10046
n1660a
25740
111000
€06309
f16000
eae2an

n11646
016666
00een2

004612
003424
©¥P4217
[JZ3LT]
004224

@026492
©va2760
P03264

17711717
7003871
000457
nn0243

P04412
n0a340

04752¢

A d ]

nN4624

[T LlI2Y

nevYel

e00r24
¢a0r26

VevL24

0enn24

neen24
aCve26

"42527

200002

10114 PAGE 26
BINARY TO OCTAL (ASCII) AND TYPE

BNE
TST
BEO
453 INC
BIS
581 BIS
MOVR
TYPE
751 DECR
RGT
BLT
INC
BE
681 MOV
MOV
MoV
MoV
MoV
KTI
881 WBYTE
LBYTE
SOCNT: ,BYTE
8OFILLt ,BYTE
$OMODE1 ,WORD
LSHTTL FPOWER DO

;POWER DOWN ROUT
BPWRDN3 MOV

MOV
MoV
MoV
rov
MOV
Mov
»Oov
Mov
MoV
HALT
BR

;POWER UP ROUTIN

SPWRUPI MOV
MOV
CLR

181 INC
BNE
rov
rov
rov
rov
Mov
nov
MoV

10114 PAGE 27

POWER DOWN AMND 1P ROUTINES

MOV
MOV
TYPE
§PWRMG! ,WORD
RTI
$ILLUP! HALT
BR
§SAVR6! @

SEQ Vu2b

4s 33 TEST FOR @
R4 $ 1 SUPPRESS THIS ©?
58 ;3BR IF YES
R4 33DON’T SUPPRESS ANYMORE @’S
#°0.R3 }IMAKE THIS DIGIT ASCII
4 JR3 $3MAKE ASCII IF NOT ALREADY
R3,8$ 3 1SAVE FOR TYPING
88 $1GO TYPE THIS DIGIT
$0CNT $3COUNT BY
28 118K IF MORE TO DO
b8 138R IF DONE
R4 33 INSURE LAST DIGIT ISN’T R BLAMNK
28 33GO DO THE LAST DIGIT
(SP)+,R5 3JRESTORE RS
(SP)+,R4 3 JRESTORE R4
(SP)+,R3 3 tRESTORE R3
2(SP),4(8F) 31 3SET THE STACK FOR RETURNING
(sP)+,(SP)

3 JKETURN
4 3$STORAGE FOK ASCII DIGIT
[4) 11 TFRMINATOR FUR TYPE ROUTINE
0 $10CTAL DIGIT COUNTER
[ $32ZERO FILL SWITCH
(4] 3 #NUMBER OF DIGITS TO TYPE
Wr END UF ROUTINES

;}.l‘&i.lhi*%*&l&i'liil&i‘iil***&l!bbl{lh**‘ﬂ*}i&l*liﬁ““‘ni&i**l*
1KE
#8ILLUP,P#PWRVEC 33SET FOR FAST UP
#340,R¥FWRVEC+2 33PPIOI7
Ry =(SP) 3$3PUSH R® ON STACK
Ri,=(SP) 33PUSH R1 ON STACK
R2,=(SP) $1PUSH R2 ON STACK
R3,=(5P) $1)PUSH R3 ON STACK
R4,=(5P) $3PUSH R4 ON STACK
P5,=(SP) 3 ;PUSH R5 ON STACK
@SKRs=(SP) ;IPUSH @SWR ON STACK
8P, $5AVEe 3 1SAVE SP
#SPWRI'P, R¥PWRVEC 3JSET UP VECTOR
a2 }$HANG UP
;)****Ii&li*‘iillﬂ!ilib*ﬂ*hll&ﬂid&i#thblib&*i&&*‘*‘&l&“i*&*l**i'
E
#SILLUP,A*PWRVEC JJSET FOR FAST DOWN
8SAVR6,5P $3GET SP
§5AVRE JIWALIT LOOP FOR THE TTY
$5AVRE $1WAIT FOR THE INC
18 $10F  WORD
(SP)+,@5WR 3 1POP STACK INTO @SWR
(SP)+ /RS $3POP STACK INTIO RS
(SP)+,R4 $1POP STACK INTO R4
(SF)+,R3 3 1POP STACK INTO R3
(SP)+,R2 $3POP STACK INTO R2
(SP)+,R1 3$POP STACK INTO R1
(SP)+,RD 3 3POP STACK INTO Rg
SEQ 0026

$SPWRDN,@#PWRVEC 338ET UP THE POWER DOWN VECTOR
#34¢,94PWRVEC+2 3 JPF1017

JREPORT THE POUWER FALLURE
§FOWER 31POWER FAlL MESSAGE POINTER

331 THE POWER UP SEWUENCE WAS STARTED
-2 11 BEFORE THE POWER DOWN WAS COMPLETE

3 3PUT THE SP HERE
<€15>< 12> "POWER"

SPOWER: ,ASCIZ

VEN

E
.
»SBTTL TPAP DECODFR

HASAAAA LIRSS LRSS As i et ALt tit il s st iitsilislslistitd
;#THIS ROUTINE wlLL PICKUP THE LOWEK BYTE CUF THE "TRAP" INSTRUCTION
;#AND USE IT TO INWCEX THROUGh THE TRAP TABLE FOR THE STARTING ADDRESS
;#OF ThE DESIRED ROUTINE, THEN USING THE ADDRESS OBTAINED 1T WILL
;%GO TO THAT ROUTINF,

$TRAP: MOV
MOV
TST
MOVR
ASL
mav
FT8

Ry =(SP)
2(5P) RO
=(R®)
(R®),R®
R¢

§TRPAD(R®), RO
RE

$1SAVE RO
$JGET TRAP ADDRESS
1)BACKUP RY 2
J1GRT RIGHT BYTE OF TRAP
JJPOSITION FOR INDEXLING

33 INDEX TO

TABLE

$1GO TO ROUTINE

;) TRIS IS USE TO HANDLE THF "GETPRI" MACRO

$TRAP2: VOV
MOV
RTI

(SP),=(SP)
4(sP),2(sP)

«SBTTL TRAP TABLE

$3MOVE THE PC DOwN .
$IMOVE THE PSW DOWN
$ $RESTORE THE PSW

;#THIS TABLE CONTAINS THE STARTING ADDRESSES OF

;#BY THE "TRAP"

: ROUTINE

: wemaeen

§TRPAD: ,WORD
STYPE
8TYPOC
8TYPOS
8TYPON

$RDCHR
SRDLIN
sRDOCT

TXCRC3 =i
571
457
243

INSTRUCTION,

8TRAP2

$ICALLETYPE
33CALL=TYPOC
7ICALLETYPOS
3 $CALLETYPON

1 3CALL=RDCHR
J31CALLSRDLIN
3 1CALL=RDOCT

TRAP+1(104401)
TRAP+2(104402)
TRAP+3(104403)
TRAP+4(104404)

TRAP+5(104405)
TRAP+6(104406)
TRAP+7(104407)

1M9301 = YA VERSION
}M9301 = YB VERSION
J4930@4 = YC VERSION

THE ROUTINES CALLED

TTY TYPEOUT ROUTINE

TYPE OCTAL NUMBER (wITH LEADING ZEROS)
TYPE OCTAL NUMBER (NO LEADING ZEROS)
TYPE OCTAL NUMBER (AS PER LAST CALL)

TTY TYPEIN CHARACTER ROUTINE
TTY TYPEIN STRING ROUTINE
READ AN OCTAL NUMBER FROM TTY{



JMAIN,

MACY11 3¢0A(1052)

CZMIAE,.PI1

1337
1338
1339
1340
1341

1374
1375

13717
1378
1379
1380
1384
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392

JMAIN,

904654
004656
AY4660
004662
0n4664
704666
vo467e
004672
n04674
vn4676
on4709
294702
004704
204706
©vn4710
a2

214714
€04716
¥04720
24722
004724
004726
an4730
vu4732
004734
004736
204740
004742
004744
0094746
004750
¥N4752
004754
204756
204760
004762
V4764

©04766
204770
204772
004774
924776
005000
fas50e2
on5004
Qesane
0950109
095012
205014
205016
208020
#8022
05024
va%5026

MACY11 30A(1052)

CZM9AE,P11

1393
1394
1395
1396
1397
1398
1399
1400
14014
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448

¥05030
005032
995034

095036
005040
05042
vu¥5044
205146
Vo550
¥¥5052
0050854
f08056
uose6e
2050862
€05964
205060
@95470
Wps8972
205074
va8076
$as100
215102
ve5104

“n8106
vestio
905112
205114
205116
005120
005122
203124
025126
085130
995132
005134
065136
205140
95142
095144
0uB146
205150
©05152
ne5154

005156
205160
005162
005164
005166
705179
©as8172

2095174
¥093176

17=APRe79

17=APR=79 101112

»e635
V70207
000670
200132
w0314
000630
nPu536
0peaTS52
»WAR633
000650
nep140
177171
17717117
1777117
177171717
1777117

17177117
133725
7217563
141744
047613
114178
146126
132161
143466
036751
125411
#66246
132367
030210
236743
177777
177171717
1777117
177717
177777
17771

17717717
Qv1009
goteee
Pb1000
Pa1000
PV1000
094000
201000
2v1000
201000
N34
P01000
001000
261000
001000
1777117
1777717

17=APR=79

17=APR=79 10112

17771717
17771717
17771717

17771717
173000
173000
173000
173000
173000
170009
173020
173020
163900
173000
173000
173000
173000
163000
177117
177717
1777117
177717
1777717

1771777
©0P1000
701000
001000
€01000
001000
200000
001000
nN1000
201000
noeT64
001000
00100y
vo1000
001069
177177
1777717
177717
177771
171777

177717
165000
165000
165000
165000
165000
Q00000

165000
165000

19114 PAGE 28
TRAP TABLE

TXLPCt

TOLNg ¢

635
217
672
132
374
639
536
152
633
650
710
=1
=1
=1
=1
=1

-1
133728
17563
141744
47613
114175
146126
132161
143466
36751
125411
066246
132367
3n21v
36743
=1

-1

-1

-1

=1

=1

=1
10090
100¢
1000
1000
1000
4000
1000
1000
1000
734
1200
1400
1000
1eeo
=1
=1

10114 PAGE 29
TRAP TABLE

TRMSALL

TDLN2:

TRMSA21

-1
-1
-1

=1

173000
173p00
173000
173000
173v0n
170000
173000
173000
163000
17300e
173002
173000
173000
163000
=1

=1

-1

=1

=1

=1
1020
1000
1000
1000
1000
[
1rep
1000
1200
764
1009
1000
1000
1vea
=1
3!
=1
-1
=1

-1
165¢00
165000
165000
165000
165000
]

165000
165000

IM9 4P
1M9301
1M7942

= YA(OR YC) VERSION
« YF VERSION
= YB VERSION

19321 YD VERSION

1M9400
1M9311
149301
1M93a1
1M9301
1M9400
1M9311

149301
1M9301
149301
1M9420
1M9304
1M7942
yM9301
1M9400
PM9311
1M9301
149301
1M93ny
IM9409
1M9311

189361
1¥930y
1M9301
1M9400
1M930¢1
1M7942
IM9301
1M9409
179311
1M9301
149301
1M9301
1M9400
1M9311

1M9301
jv930a1
149301
149400
1M9301
147942
1M9301
119490
1M9311
149301
1M9301
IM9391
1M9301
$M9311

1M930y
1M9341
1M93ey
1M94¢90
JM930y
IM7942
193014
149400
%9311
1M9301
IM9301
1M9301
1M9400
%9311

1M9301
1M9381
1M9301
1M9400
1M9321
IM7942

1M9301
149400

= YH (OR YK) VERSION

VERSION «e REVISION # (ORIGINAL REV,)
= YH VERSION

= YE VERSION

® YJ VERSION

= YN VERSION

VERSION == REVISION A ( SECOND REV,)

= YA VERSION

= YB VERSION

« YC VERSION

= YACOR YC) VERSION

= YF VEKSION

= YB VERSION

= YD VERSION

= YH(OR YK) VERSION

VERSION== REVISION # (ORIGINAL REV,)
= YH VERSION

= YE VERSION

= YJ VERSION

= YN VERSION

VERSION==REVISION A ( SECOND REV,)

= YA VERSION

< YB VERISION

= YC VERSION

= YA(OR YC) VERSION

= YF VERSION

= YB VERSION

= VD VERSION

= YH(OR YK) VERSION

VERSION REVISION * (ORIGINAL VERSION)
= YH VERSION

= YE VERSION

= YJ VERSION

= YN VERSION

VERSION= REVISION A (SECOND VERSION)

* YA VERSION

= YB VERSION

= YC VERSION

= YA(OR YC) VERSION

= YF VERSION

= YB VERSION

= Y VERSIOM

= YH(OR YK) VERSION

VERSION REVISION # ( ORIGINAL VERSION)
= YH VERSICON

= YE VERSION

= ¢J VERSION

= YN VERSION

VERS10N REVISION A (SECOND VERSION)

= YA VERSION

= YB VERSION

= YC VERSION

=YA(OR YC) VERSION

=YF VERSION

= YB VERSION

= YD VERSION

= YH(OR YK) VERSIOW

VERSION REVISION # (ORIGINAL REV,)
= YH VERSION

= YE VERSION

= YJ VERSION

= YN VERSION

VERSION REVISION A (SECOND REV,)

YA VERSION
¥B VERSION
YC VERSION
YA(OR ¥C) VERSION
YF VERSION
YB VERSION

= YD VERSION
= YH(OR YK) VERSION

SEQ wo27

SEQ 0028




JMAIN,
CZMIAE

1449
1450
1451
1452
1453
1454
1458
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1460
1467
1468
1469
14702
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1483
1486
1487
1488
14R9
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504

JMAIN,
CZMIAE

1505
1526
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
152@
1521
1522
1523
1524
1528
1526
1527
1528
1529
1539
153}
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560

MACY11 39A(1052)

P

@Op5200
08202
Wu5204
05206
0v5210
0P%212
e05214
0es5216
015220
©v05222
05224

925226
€e823¥
fu5232
©¥e5234
005236
au524¢
vr5242
005244
¢n5246
nes5259
vu5252
205254
no5256
w5260
005262
5264
005266
095270
008272
208274

695276
¥¥5304
908311
005316
005324
005332
@05335
705342
005350
005356
vn5361
AA%5366
205374
00540m2
ne5404
215412
Av5424
0925426
005430
005436
0e5444
805452

MACY11 30A(1052)

P11

005453
©es5462
A¥5466
vu5474
025476
0655M4
¥e5512
305515
005522
?15530
005536
995544
V53552
NY856¢
VKU5566
¢05574
¢v53%75
“e56¢2
”05610
vese1e
05624
"I56132
00564¢
¥25646
0056514
0@5655
w8662
eu5670
wu5676
ensTud
035712
ens7120
w8726
057314
©cv5735
005742
2u5750
98756
008764
805712
00600¢%
@06006
¥o6w14
006015
006020
VY6023
AN6030
HY6036
©va6044
0wpens2
PO6U6H
006064
Y6072
06100

706106

17=APE=79 10112

166000
165000
163000
165000
165000
166000
177717
1777717
177717
1771717
17711

177717
6106
206123
¢A6140
206155
006175
0n6212
©06227
f06244
w6270
en6347
216364
0n6401
vn6d1e
06433
1777117
1777117
17717717
1777717
1777117

AUSP15S
042524

215
020105
040526
229040

Z3%]
f2p105
040526
020040

015
041508
751103
VN0 4o
005015
241505
e5¢114
n00n4u
¥a5015
352125
741522

nea

17=APR=79 10312

015
152520
ws114
(LIl XY
05015
47440
752123

n15
020105
2445214
042104
020106
047522
251104
241591

000

Q15
#2015
044524
n42104
020106
®47522
v51104
041501

200

n1s
n20195
044124
042524
620106
047522
51104
41501

aea

915
wae1as
044124
n42524
»20106
047522
nS1104
041591

woe

752504
005015

17«APR«79 19114 PAGE 30
TRAP TABLE
166000
165000
165000
165800
165000
166000
-1
-1
-1
=1
=1
TMSG1 L3}
MsG1
M§G2
MSG3
MSG4
MSGS5
M5G6
MSG?
MSG14
MSG1L
M5G12
MSG13
MSG14
MSG15
MSG16
=1
=1
-1
-1
=1
930122 v20115 TITL: «ASCIZ
052123 0ee
¢52012 a50131 GETCRC: ,ASCIZ
251103 020103
752514 035105
(LT
@52012 ©5¢13) GETLPC: ,AsClZ
250114 020193
252514 035108
A¢0
"42412 050130 EXCRMG: ,ASCl1Z
042524 @20104
020103  P2007S
042412 050130 EXLPMG: ,ASCIZ
042524 020104
A20103 020075
847503 50115 ACCRMG: ,ASCIZ
242105 041440
036440 Q20040
17=APR=79 10114 PAGE 31
TRAP TABLF
?41412 046517 ACLPMG: ,ASC1Z
042524 20104
02¢103 ¥20075
©42412 042116 EOTST3 ,ASCIZ
A2¢196  M42524
aew
©52012 250131 6&A18 JASCIZ
052123 @511y
243516 €4044p
027122 04744¢
051461 020124
P20115 042101
P2e056 050123
035105 ©»20040
¥52¢12 MSY131  SA2% ASC1Z
©¥52123 w5110t
243516 Q40440
027122 047440
f47062 A20104
026115 042101
020056 ¥50123
A35105 020040
es2r12 050134 SIZE1:  L,ASCIZ
042514 043516
224440 054502
024523 @47440
n51461 020124
020115 042101
P20056 150123
035108 02vp4n
wS2012 @513y SIZE2y ,ASCIZ
242514 043516
02404p 054502
024523 w4744
247762 Q20104
020115 42101
Q2¢v56 @50123
235105 Q20040
200012 CARLF3 ,ASCIZ
aea SP23 ASC1Z
740412 042144 TYPHDR: ,ASCIlZ
251523 p¢20040
920040 020040
020¢40 020040
£52101 @001/}
CLE T COLONg ,ASCIZ
247125 047113 AUTERMI ,ASCIZ
P20116 047515
042514 000040
034515 030063 NMSGI1t oASCIZ

119311 VERSION REVISION # ( ORIGINAL REV,)
j¥9301 = YH VERSION

19301 = Yk VERSION

19301 = YJ VERSION

1M9440 = YN VERSION

149311 VERSIUN REVISION A ( SECOND REV,)

1M7942 = YB VERSION

y)M93@1 = YH VERSION
$JM93P1 « YE VERSION
#9381 = YJ VERSION
1M9400@ = YN VERSION

) M9311 REVISION A ( SECOND REV,)

<15><12>/RpM TEST/

<15><12>/TYPE CRC VALUE: /
<15><12>/TYPE LPC VALUE: /
€15><12>/EXPECTED CRC =/
€15><12><12>/EXPECTED LPC =/

€15><12>/COMPUTED CRC = /

<15><12>/COMPUTED LPC = /

<€15><12><12>/END OF TEST/

€15><12>/TYPL STARTING ADDR, OF 1ST ROM ADDR, SFACE: /

€15><12>/TYPE STARTING ADDR, OF 2nD KOM ADDR, SPACE: /

<15><12>/TYPE LENGTH (BYTES) Ok 18T ROM ADDR, SPACE: /

€15><12>/TYPE LENGTH (BYTES) OF 2ND ROM ADDR, SPACE: /

<€15><12>

/7
<15><12>/ADDRESS DATA/

/8 /7
€15><12>/UNKNOWN MODULE /

<15><12>/M9381 = YA/

SEW 6029

SEQ buv3v



SMAIN, MACY1!

CZMIAE, P11
1561 006114
1562 106122
1563 Ap6123
1564 006139
1565 ¥M6136
1566 ©w6140
1567 @06146
1568 006154
1569 Q06155
15798 ¢pr6162
1571 2p6170
1572 006178
1573 @v6202
1574 0uv6210
1575 @a6212
1570 006220
1577 7936226
1578 046227
1579 @26234
1380 0p6242
1581 006244
1582 006252
1583 006260
1584 WV6266
1585 ©¢e627¢
1586 026276
1587 006304
1588 006312
1589 36320
159¢ 096326
1591 0¢6334
1592 ©w6ld2
1593 296347
1594 096354
1595 26362
1596 906364
1597 006372
1598 06470
1599 006401
1600 0v6406
1621 006414
1602 0P6416
1603 006424
1604 0U6432
1605 06433
1606 006440
1607 006446
1608 ©¥06454
1609 0v6462
1616 06479
1611 006476
1612 006504
1613

30A(1052) 17=APR=79

17=APR=79 10112

020061 020055
wea
015 046412
©30460 026440
W0102
Jv5018  @34515

320061 ©20055
aen
V15  @46412

n30060 02644¢
A26171 041531

215 046412
030469 020440
whe106
AYSV15 #3355
220062 Q20055

[11%]

@15 046412
P30460 02644¢
vee104
NASV15 A34%15
n20V6V¥  ©20¢55
047450 0920122
Q000s1
05015 034515
020061 042522
244523 047117
@20052 046250
w52181 247511
#26505 02065
©v31462 232455
@34501 @20051

715 046412
A30460 026440
¢oatle

POSN1S 034515
©20061 020SS

700

V15 046412
W30460 26440
000112
005015 034515
£20069 022055

200

915 046412
#30461 051040
051511 0947511
020101 046050
252101 047511
026505 ©20965
031462 33455
034501 020051
¢00201

V40531

731471
754440

037303
241531

232071
9544490

200
031474
254440

032e74
241131

031471
n54440

030064
n44131
245531

930463
244526
020040
041517
020116
220075
732062

L
731471
784440

930063
?42531

031471
054440

n30n64
047131

231471
053105
022116
041517
020116
020075
934070

Gl

10114

FAGE 32

TRAP TABLE

MSG21

MSGIt

NSG41

M5GS3

MSG6:

¥SG71

MSG10g

MSG113

MSG123

MSG131

MSG14s

¥SGy51¢

MSGi6t

+END

JASCTZ

JASCIZ

«ASCIZ

ASCIZ

+ASCIZ

WASCILZ

»ASCIZ

+ASCIZ

WASCIZ

+ASCIZ

JASCIZ

WASCIZ

LASCIZ <15><12>/M9311 REVISION A (LOCATION E=5 = 23=688A9) /

JMAIN, MACY1l 30A(1052) 17=APR=79 {0114 PAGE 34
CROSS REFERENCE TARLE =« USER SYMROLS

CZM9AE,P11

ABASE =
ACCRMG

ACDW{ =
ACDW2 =
ACLFMG

ACPUOPE
ACTCRC

ACTLPC

ADDW2 =
ADDW1 =
ADDW1Qs=
ADDWit=
ADDWi2s
ADDW13s
ADDW14=
ADDW15=
ADDW2 =
ADDW3 =
ADD#4 =
ADDUS5 =
ADDW6 =
ADDW7 =
ADDWS =
ADDWY =
ADEVCT=
ADEVM =
RENV =
AENVM =
AFATAL=
AMADR1=®
AMADF 22
AMADR3=
AMADR 4=
AMAMS1®
AMAMS 2z
AMAMS3s
AMAMS4=
AMSGAD=
AMSGLG=
AMSGTY=
AMTYP1=
AMTYP23
AMTYF3=
AMTYPds
APASS =
APRIOR=
APTCSU=
APTENV=
APTSIZ=
APTSPO=
ASWREG=s
ATESTN=
AUNIT =
AUBWR =
AUTACT

AUTERM

Boa00¢
¢as5430
weYYey
[F.LII"Yd
205453
200200
091022
001024
a0e0ee
ANAYG0
ove2e
CLLllD)
oanger
900006
©eyaned
€onenY
£9eeea
[ LLd D)
[l 1d4d
a9e002
LIl
opueee
(2L 1d 4]
eove00
200vn
AA3000
0anepa
CLELTdd
200000
DRV
oonee
VoVeN?
200000
PLllddd
dvevee
807000
[ PLd)
Ll
0300090
eaanee
080002
0Vepe0
9veea0
nocoen
¥A0000
290070
eaue4e
vANea1L
©¥09200
f00109
9v0na9
099007
Q07300
29vved
802322
026064

17=APR=79 1¢112

569
107
569
569
725
569
529#
5304
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
569
8569
569
569
1060
1053
621
1055
569
569
569
569
698
865

15018

15054
584
676%
6774«

575

580
581
572

5717
578
5§71

574

1171¢#
1127
11684
1129
582
573
576
583
8494
1556¢

699
718

11694

11704

708
726

€15><12>/M9301

<15><12>/M9391

<15><12>/M9400

<15><12>/¥9301

<€15><12>/17942

<15><12>/M93041

<15>€12>/M9400

<€15><12>/M93114

<€15><12>/M93y

<15><12>/M930)1

<€15><12>/M9301

<15><12>/¥9400

750 780%
8es Bi2%

REVISIUN

Y8/

1c/

YA, XC/

YF/

Y8/

Y0/

YH(OR YK)/

YH/

YE/

YJs

N/

8s3

# (LOCATION E=5 = 23=524A9) /

SEQ wve3l

SEQ wv32




JMAIN, MACY{1 30A(1¢52) 17=APR=79 14114 PAGF 35
CZM9RF,P11 17«APR=79 101112 CROSS REFFRENCE TRRLE == [SER SYMROLS
AUTERR 9092612 852 8644

AUTY 102524 8504 B854

AUT2 @e2%7¢ 857+ 8394

AUT3 022572 856 8604

AVECTia 00upad 569

AVECT2= »40u00 569

BITO = vagRol 485%

BITY0 = wueael 475¢ 485

BITE1 = pvgan? 4744 384

BITw2 = @00eQ4¢ 4734 483

BITY3 = 0GUEB10 4724 482

BITP4 = 000020 4714 481

BITOS = 001040 476# 48¢

BITAe = 20010d 4698 479

BITA7 = Jva200 468+ 478

BITOR = dpQ4UN 4674 471

BITVU9 = @n1000 406H 476

BITt = ¢aneo2 4848

BIT1? = Ay2000 4654

BITI] = 904900 4640

BIT12 = 0iv0ge 403

BIT13 = 20000 4624

BIT14 =3 A4¢000 461 ¢

BIT15 = 109p0@ 4604

BIT2 = vAARO4 48314

BIT3 = ¢geold 4A24

BIT4 = @00020 4814

BITS = 400040 480%

BIT6 = VY0100 479¢

BIT7 = noo200 4788

BIT8 = 000400 4774

BIT9 = AAt1ved 4764

BPTVEC® 9une14 492

CARLF 0A6015 832 837 154884
CHECK vp1510 642 644 646 673#
CHae 001566 679 6864

CH1 no1644 688 697 699

CK1 ©01736 7100 713 7184 862
CK2 0n2030 719 731 736#
CLLAST 002204 773 7754

cLee 002252 784% 790

CLP1 002264 78% 787#

CLP2 0021316 194 7964

cLo we2102 1518 757 174

cLt 082146 7658

CL2 v821790 162 771¢

CcL3 202122 153 7584%

COLON 006060 84y 1555%

CR ® 200015 400% 1099 1109

CRC ¥y2074 681 689 7504

CRLF = Qup2n0 4018 1070 1179
DATLN1 w@1006 5234 638+ 6644 678 683 818
DATLN2 @uipl2 5254 6404 672# 687 691 823
DDISP = 177579 467# 609

DISPLA @uiea2 521# 609 617%
DISPRE 6p0174 508# 617

JMAIN, MACY13 30A(1032) 17-APR=79 103114 PAGE 36
CZM9AF P11 17=APR=79 10312 CROSS REFERENCE TABLF == USER SYMBOLS

DSwWR = 177572 4064 608
EMTVEC= 09030 4954
ENDOT n02446 825 8274
EOTST 7195476 739 A28 15098
ERRVEC= 900c04 4884% 6u6 607 618
EXCRC wA1816 527 637« 652% 699 704 860
EXCRMG P05361 103 1493
EXLPC v01020 S528# 636% 656% 718 122 861+
EXLPMG 0B5404 724 1497%
GETCRC 095311 650 1485¢
GETIN 201374 h34 643
GETLPC 015335 654 1489¢
GET2 @v1440¢ 648 657
GNS LR T T2 507 1323 1324 1325 1326 1329 1330 1331
GOAGIN @gr07¢ 742 748%
HT B 200011 9B 1068 1149
IOTVEC= @rgv2¢ 4934
F = 200n12 399% 1103 1109
LPC 062344 685 693 :14-1]
LPCH ©¥02352 Bo6H 811
LPC2 932366 88 elow
MSG1 V06106 1462 1560¢#
MSG10 06244 1469 1581¢
M8G11 on6279 1476 15854
M5G12 006347 1474 15934#
MSG13 66364 1472 1596#
M8G14 706401 1473 1599#
M5G1S ©vP6416 1474 16724
MSG16 006433 1478 1605¢#
MSG2 006123 1463 15638
M8G3 Yu6140 1464 1566#
MSG4 06155 1465 15694%
M8G5 006178 1466 18724
M5Go a96212 1467 15758
M§G? #362217 1468 1578¢
PARCNT 001026 5314 782+ 7864 793
PARITY @22242 158 1824
PIRC = 177772 4054
PIRQVE= nua240 4994#
PRO 2 082009 4224
PRI s 000040 423
PR2 ® AYA100 424
PR3 = 000140 4254
PR4 = YOR200 426
PRS = 9240 427
PR6 = 000300 4284
PR7 & 200340 4294
P8 B 177776 402¢ 403 S16#
PSW s 177776 403#
PWRVECa (u@024 494 6024 6034 1253« 1254+ 1263 1269 1281 1282+
RDCHR = 104405 921 13294
RDLIN 3 104406 996 13308
RDOCT = 124407 651 655 659 663 667 671 13318
RESTRT 001274 626 6304 148
RESVECa 00301¢ 4894
ROMSA1 ©n1004 522% 639 660w 680 682 817

SEW V033

SEQ 0e34



o~

«MAIN, MACY11 30A(1052) 17eAPRe79 104114 PRGE 37

CZMIAE, P11 17=APR=79 10112 CROSS REFERENCE TARLE == USER SYMBOLS SEQ ve3s

ROMSA2 ©0n1019 524» 641 6684 686 690 822

SAt 045515 658 1512¢

SA2 005575 666 15214

SIZE1 Y5655 662 15308

51ZE2 en5735 679 15394

SP2 ¢n6920 845 1549

STACK = 0¢1100 393

START 012376 512 514 5948

STKLMT= 177774 404

8T2 ©81320 6354

SWR A01000 5204 678 % 610 616% 623% 6324 633 1261 1274+

SWREG nee176 SN9# 616 632

SWo B 4000Q1 457%

SWoe = @enent 4474 457

8WRe1 = fd¢n02 4461 456

Ske2 = MOR204 4458 455

SWo3 = PUoO10 4444 454

SWp4 s #0020 4434 453

SWe5 = Q07040 442 452

SWR6 = 000100 4418 451

8WOT = ©¥AA200 4408 450

SWYB = 000409 439¢ 449

SWy9 = PA0A1900 4384 448

SW1 8 Y0002 4564

SWiv = 002000 4374

SWil B H04009 4368

SWi2 = ploeen 4354

SWi13 = 020000 4344

SWi4 = 40000 433

8W15 = 10000¢ 4324

sW2 s VA0R04 4554

SW3 s 0009310 454»

SW4 B 090029 4534

SHS 8 A2Q04Y 4524

SW6 a 00100 451

SwW7 s 000200 450%

&We 3 APG 100 449

8w9 a 991209 448¢

TBITVE= @90014 4904

TDLN}Y ©vA4766 638 1376%

TDLN2 PN5106 649 1416

TITL Y5276 629 1483¢#

TKVEC = A2006¢ 497#

TMSG 705226 851 857 1461#

TPVEC 3 00e064 498#

TRAPVE= 0¢0034 4964 S17¢% 60P% 601#

TRMSA1 995236 639 1397#

TRMSA2 ¢95156 641 14394

TRTVEC= 000014 4914

TXCRC 004644 637 853 860 1333

TXLPC 204714 636 861 13548

TYP 002454 821 826 8314%

TYPE = 104401 627 649 653 657 661 665 669 To2 796 720 724 738 815
827 831 836 840 844 858 864 928 934 939 943 948 949
951 954 958 1925 1027 1073 1232 1283 13234

TYPHDR w@6023 816 15504

JMAIN, MACY1] 30A(1€52) 17=APR=79 10314 PAGE 138

CZM9AE,P11 17=APR=79 1¢112 CRCSS RFFERENCFE TABLE == USER SYMBOLS SEQ po36

TYPOC = 194402 195 109 723 7127 839 843 13248

TYPON = 104404 13264

TYPOS = 104403 1325¢

TYPOUT o21230@ S11¢ 513% 8324 €47 673

TYPROM 022402 675 815%

TYPR1 ¥02426 82¢ 822%

TYPO 292462 8341 847

TYP2 ©02504 835 842¢

TYP3 202479 833 8363

XOR 702320 7159 7984 809

XOk§ 01014 526% 150 771% 178 776% 177 7794 780 799 8oo¥ 801x 802 BpsS#
812

SAPTHD ¢@1032 553 559¢

SASTATE wsssus U 1149 1164

SATYC 203742 1120 1122¢

SATY! 203716 1118#

8A1Y3 pa3724 1058 11194

SATY4 ©¥03734 1121#

$CHARC 063702 1075% 1385% 1992 1101 11068

SCKSWRa #suses U 1329

SCMTAGa #susse U 598

§CNTLG 2A3235 972¢

SCNTLU 00323¢ 943 971s

$CPUOP 9¢1474 5844

$CRLF 203228 948 9694 1030 1074 1115

SDEVCT Cu1056 575%

SENDAD ¢R2060 540 625 71 728 736 T44# 855

SENV ¢01266 SRk 645 694 712 739 1953 1127 1151

SENVM w1967 SALk 621 1055 1060 1129

SETABL 001966 579%

$ETEND 21276 565 591¢#

SFATAL 01054 572¢ 594% 714 732+ B866% 1155%

$FFLG 04162 1118% 1121# 1149 1158% 11664

SFILLC 013714 1078 1113#

gFILLS ©03713 1112#

$GTSWR= ##pass U 1328

SHIBTS 001032 5608

SHIOCT 903422 1018% 10294

$ILLUP we4552 1253 1269 12864

SLF 703226 958 9704 1030 1115

SLFLG ¥a4161 1159+% 1165#

$MAIL ©Wn1046 561 565 570% 620 1053

$MBADEK 001034 561¢

SMFLG  ¢04160 1119+ 1128 1160% 11644

$MNEW 23283 975¢

$M3GAD 9@1262 577¢ 1135+ 1138

3MEGLG vB1064 5784% 1140%

§MSGTY @81046 571# 595% 718¢ 733# 867% 1133 1141% 1153 1157%

BMBWR ©na3242 9734

SNULL  ¢p3712 1080 11118

SOCNT PR4406 1204¢ 1233# 1246¢

SOMODE 094410 1199# 1203% 1208 1211# 1222+ 12488

8PASS vo1054 5744 620% T40%

§PASTM 001040 563%

SPOWEP Q04560 1284 1289

SPWRDN 0n4412 602 1253 1281



JMAIN,

~CZMIAE, P11

$PWRMG
§PWRUP
$QUES
8RDCHR
8RDDEC=
$RDLIN
$RDOCT
8RDSZ =
$R2A =
8SAVRE=
$§SAVR6
$SETUP=
§5TUP =
§SVPC =
BSWR =
$SWREG
$TESTN
$TKB
8$TKE
8TPB
$TPFLG
$TPS
§TRAP
8TRAP2
§TRP =
$TRPAD
8TSTM
$TTYIN
$TYPBNS
$TYPDS=
$TYPE
$TYPEC
$TYPEX
S8TYPOC
8TYPON
8TYPOS
SUNIT
SUNITM
SUSWR
$OFILL

«8ASTA=
08X =

+ RBS,

ERRORS

MACY11 30A(1482)

024546
4464
©¥03224
02640
waanas U
002760
#¢3264
ANV
whusen U
wuensn U
2045%6
20014
17717117
001032
L LI L
ap1o7e
001082
n22636
#2634
003710
003718
203706
004570
€n4612
200019
004624
011036
03214
#enues U
wanuns U
w3424
003636
203704
00421¢
vo4224
“4164
fR1060
?n1042
¥e1072
ana4qe?
©n6811

#osaae U
©a1032

006511 ©vao

DETECTEL: ©

17=APR=79 10114 PAGE 39

17=APR=79 10312

1284
1263
951
LR
1332
916¢
991 ¢
9094
1312
1332
1262+
5104
51048
5384
3894
5924
573#
8744
873¢
1098¢
1047
1096
6¢9
13114
13154
1308
5624#
918
1327
1327
10474
1077
1102
12028
1201
11974
5764
5644
5834
1198%#
5008
873
1114
1119
5494

CROSS REFEFENCE TABLE == USER SYMBOLS SEQ ©W37
12694
9684 1027 1030 1118
1329
1330
1331

1270 1271 1272+ 1288¢
399 600 602 604 877 977

543
1288

5964

892 898

890 896

11124

11142

1109

13004

1322

13244 1325 13268 13278 1329 13308 1331# 1332
1322¢

919 931 949 903 967

1146 1315 1323

1084 1091 10968 1097
1104 11074

1324

12042 1326

1328

1202+ 1212 1247#

Suld# 5074 Sius 519% 538 8394 541# 543# 549 SSu# 552# $544#
874 9674 968 969 970 977 103 1109 111¢ 1111 1112 1113
1115 11674 1268 1287

1122

554

CZMOAE ,BIN,CZM9AE ,SEQ/CRF/SOL/NL§TOCeSYSMAC,SML,CZM9AE, P11}
RUN=TIMES 38 33 | SECONDS

RUN=TIME RATIO: 356/7414,7
CORE USEDs 32K (63 PAGES)

JMAIN,

CZM9AE,P11

MACY11 30A(1052)

17=APR=79 10114 PAGE 40

17=APR=79 10112

CROSS REFFRENCE TABLF == USER SYMBOLS SEQ vvis



