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49
58
51 1. ABSTRACT
52 —mm—————
53
54 THE PDP-11 POWER FAIL DIAGNOSTIC CORSIST CF TWO PARTS, CRE OF
55 WHICH IS A EXERCISER TEST WHICH CHECK ALL FACETS OF POWER FRIL.
56 (REF SEC. 5.2) OPERATOR INTERVENTION IS REQUIRED.
57
58 PART TWO IS MADE UP OF SEVERAL SMALL TESTS WHICH ENABLE THE USER
59 T0 TROUBLE-SHOOT THE POWER FAIL MODULE WITH SMALL BASIC RCUTIFES.
60 (REF. SEC. 5.2)
61
62 2. REQUIREMENTS
63  emm—e——————
64
65 2.1 EQUIPMENT
66  =em———— -
67
68 PDP-11
69 (MACHINE MAY HAVE UP TO 28K CF MEMORY)
18
71 2.2 STORAGE
72 ———————
73
74 2.2.1 THE MAIN BODY OF THE PROGRAM OCCUPIES FRCM LOCATION 8 TC 47589
15
76 2.2.2 THE POWER FAIL EXERCISER USES ALL OF MEMCRY UP TO TBE LOALERS,
77 FOR A MEMORY VOLATILITY TEST
78
79
89 3. LOADING PROCEDURE
81
82
83 3.1 METHOD
84 ————

85
86 PROCEDURE FOR NORMAL ABSOLUTE TAPES SHGULD BE FCLLOWED.
817
88 4. STARTING PROCEDURE

89
99
91 XAXXNQTEX*** WHEN RUNNING THIS DTAGNOSTIC THE TERMINAL SHOULD BE FCKERED
92 FROM AN UWSWITCHED PORER OUTLET (WOT COWTIROLLED BY PROCESSOR ON/COFF SRITCH).
93 POWER FAIL TYPE OUT MESSAGE ¥AY NOT BE TYPED IF TERMINAL IS NCTI PCWERED BY
94 AN UNSWITCHED POWER OUTLET.

95
96 4.1 SWITCH SETTING
97

98

99 WHEW THE EXERCISER TEST OR A DIAGWOSTIC TEST 1S

169 STARTED, THE PROGRAM WILL DETERMINE IF THE PROCESSOR

1p1 HAS A HARDWARE SWITCH REGISTER (SWR). 1IF THERE

162 IS NO HARDWARE SWR, THE PROGRAM WILL USE THE SOFTWARE

183 SWR LOCATED AT ADDRESS 176. THE OPERATOR SHOULD SET

164 - UP LOC 176 BEFORE STARTING THE PROGRAM WITH THE
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APPROPKIATE VALUE.
SWITCH FUNCTIG™

15 SET-HALT AT END CF TEST PASS
CLEAKED-LOCP CK TEST

14 SET-CISABLE TTY FRINTING
CLEAFED-ENABLFE TTY PKINTING

NOTE1l: THE EXERCISER A¥D DIAGNOSTIC TESTS WILL ALWAYS
HALT ON ERRCR.

NOTE2: SINCE THE HARDWARE Sk® MAY RPE CLEARED C¥ PCWER-
UP, THE PROGRAM DOES WOT REFERENCE THE HARDWARE SHUR
DURING LOOP OW TEST. THEFEFCRE, TO CHANGE THE SWITCH
SETTINGS USING THE HARDWAPE SWR THE CPERATCR MUST RE-
START A TEST.

THE OPERATCE MAY CHANGE THE SWITCH SETTINGS FRCM THE
TTY. AFTER STARTING A TEST, THE PRCGRAM WILL CGOTPUT
AT THE TTY (IF SR14 IS CLEARED) THE FOLLCWIWG MESSAGE

SWR=XXXXXX
NEK SHR=

THE CPERATOR MAY THEN ENTEk UP TC SIX CCTAL DIGITS-.
ENTERING MORE THA¥® SIX DIGITS GR A CHRRACTER OTHER
THAN A DIGIT RESULTS IN A REPEAT OF THE PROMPTING
MESSAGE. CARRIAGF RETURN ENTERS THF UPDATED VALUE.
IF NO DIGITS HAVE BEEN ENTERED, THE SWITCF REGISTEk
VALUE REMAINS UNCHANGED.

THE OPERATOR MAY INTERRUPT THE EXFRCISER TEST TC CHANGE
THE SWITCH SETTINGS BY TYPING CONTRCL-G AT THE TTV.

THE PROGRAM WILL CUTPUUT AT THE TTY THE FCLLCOWIVWG
MESSAGE

SWR=XXXXXX
NEW SWR=

THE OPERATCR MAY THEN KESPOND AS DESCRIBEL IN TRE
PRECEDING PARAGRAPH.

NOTE3: THE PROGRAM WILL RESFOND TO CONTRCL-G ONLY
DURING THE EXERCISER TEST, NCT DURING THE DTAGNOSTIC
TESTS.

STARTING ADDRFESS CR ADDRESSES

BEFORE STARTING THE OPERATOR SHOULD REFERENCE THE PPROGRAM LISTIRG
FOR OPERATOR INSTRUCTIONS FOR EACH TEST.

SEQ

2ge3
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161
162
163
164
165
166
167
168
169
178
171
172
173
174
175
176
177
178
179
18¢
181
182
183
184
185
186
187
188
189
196
191
192
193
194
195
196
197
198
199
208
201
202
263
204
285
286
267
208
289
218
211
212
213
214
215
216
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4.2.1

4.2.2
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EXERCISER TEST

THE STARTINC ADDKESS CF THE POWERFAIL EXERCISER IS LOC.28f.
THE EXERCISER TEST 1S CALLED TEST 5.

DIAGNOSTIC TESTS

LOC. 264 IS THE STARTING ADDRESS FOR TESTING THE POWER FAIL TRAP CAPARILITY

LOC. 21¢ IS THE STARTING ADDKRESS FOR TESTING POWER FAIL RE~-START CAPARILITY (USI
LOC. 214 IS THE STARTING ADDRESS FOR TESTING POBER FAIL RE-START CAPABILITY (
LOC. 228 IS THE STARTING ADDKESS FOR TESTING POWER FAIL KE-START CAPABILITY (USI
LOC 224 IS THE STARTING ADDRESS FOR TESTI®G 2MILLI SEC. SEUT DOWN CAPABILITY OF
LOC. 236 IS THE STARTING ADDERFSS FOR TESTING 2 MILLY SEC. UP TIWE CF PCWER FAlIlL.

THESE SIX TESTS ARE REFERRED TO AS TEST1, TEST2, ALTEST,
ALTST1, TEST3, AHND TEST4 RESPECTIVELY.

PROGRAM AND/DR OPERATOR ACTICW

THE PROGRAM TITLE IS PRINTED FACH TIME THE EXER-

CISER TEST IS STARTED. AW END-COF-PARSS STATEMERNT

IS PRINTED AT THE END OF FACH TEST LCOP. A POWER FAIL
MESSAGE IS PRINTED AFTER THE POWER COFF-CH SEQUERCE CF
THE EXERCISER TEST.

THE OPERATOR HAS A LARGE PART IN THIS TEST. IT IS HIS RESPONSI-
ABILITY TO GENERATE 4 PCWER FAIL CONDITIOR.

T0O CAUSE R VALID PCWER FAILURE ON A SYSTE¥, REMCYE THE AC

FRO¥ THE POWER COWTROL PANEL BY EITHER TRIPPING THE AC

BREAKER ON THE POKER BUS ROX, OR RY PULLIKG THE WALL PLUG,
WHICHEVER IS APPRUPRIATE. 1IN HOUSE, A POWER INTERRUPTER

MARY ALSO BE USED.

NDTE1: INTERRUPTINGC POWER BY USING THE FRONT PAREL KEY OR
THE BREAKER SWITCH OB A POWEK SUPPLY IS NOT VALID. THIS
METHOD DEFEATS THE ACTICHN OF THE LIWE FILTER OF THE POKER
CORTROL AWD THUS CAW ALLOW NOISE FROM SWITCHIWG TRAWSIEWIS
TO ENTER THE SYSTEM.

REFER T0 M.A.S.T. FORK MORE INFORMATICN CON POKER

FAIL PROCEDURES.

NOTF2: DO NOT INTERRUPT THE POWER DURING TITLE
PRINT-0UT, WHILE CHANGING THE SWITCH SETIINCS FROW¥

THE TTY, CR DURIKG THE END-OF-PASS PRINT-CUT OF A DIAG-
NOSTIC TEST. THE PDOWER MAY BE INTERRUPTED DURING THE
END-OF-PASS PRINT-OUT OF THE EXERCISER TEST.

NOTE3: IF THE POWER IS IWTERRUPTED DURIKG THE END-
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OF PASS PRINT-0UT OF THE EXERCISER TEST, THE POWER FAIL

AND POWER KESTORE EOUTINES WILL BRANCH AKRCUND THE

CODE THAT NORMALLY CHECKS THE STACK FCR A PRUPEF VALUE..
THE POWER FAIL AND POWER RESTCRE ROUTINES WILL ALWAYS BE
FULLY EXECUTED WHFN TTY PPINTING IS DTSABLED (SR14 SET).

ROUTINE ABSTRACTS

MASTER EXERCISER TEST

THIS ROUTINE INCORPCORATES A MEMORY VCLATILITY TEST WHILE WAITING
FOR A POWER FAILURE. THE ROUTIWNE FYIRST DETERMINES THE AMOUNT CF
MEMORY ON THE SYSTEM AND THEX FILLS THAT MEMORY W¥ITH A 152525
PATTERN. THE ROUTINE THEM CHECKS MFMCRY FOR THE CORRECT LATA,
IF A POWER FAILURE OCCURS THE ROUTINE WILL STORE ALL CF THE
ACTIVE REGISTERS AND WAIT FOR 2 MILLISECORDS AND HALT. TEE
ROUTINE ON RESTART RESTORES THE ACTIVE REGISTERS AND WAITS TO
SEE THAT NO OTHEK POWER FAILURE CCCUKS WITHIN A 2 MILLISECCND
PERIOD. VWHEN THE ROUTINE EXITS FROM THE RESTORE IT GCES EACK

T0 CHECKING MEMORY.

DIAGNOSTIC SUBROUTINE ABSTRACTS

POWER FAIL TRAP CAPABILITY

IN THIS TEST THE ABILITY OF THE POKER FAIL 70O TRAP 10
LCCATION 24 ON POWER DO®XN AND POWER UP IS TESTED THE STACK IS
CHECKED FOR THE CCRRECT VALUE AND THE STACK POINTER IS TESTED
FOR THE CORRECT CONTENTS.

A HALT OCCURS WHEN PCRER IS KESTORED, THE OPERATCOR VUST DEPRESS
CONTIWUE TO COMPLETE TEST.

POWER FAIL RE-START CAPABILITY (WAIT)

IN THIS ROUTIWE THE ARILITY OF THE PCOWER FAIL TO TRAP
AND STORE ACTIVE REGISTERS AND RESTART CORRECTLY USING
A WAIT INSTRUCTION TC WAIT FCR PUWER FAILURE IS TESTED
HERE

POWER FAIL RE-START CAPABILITY (BR.)

I¥ THIS ROUTINE THE ABILITY CF THE PCWER FAIL TC TRAF
AND STORE ACTIVE REGISTERS, AND RESTART CCRRECTLY USING
A BR, TO WAIT FCk POWER FAILURE IS TESTED HERE.

POWER FAIL RE-START CAPABILITY (EMT)

SEG @@gsS
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7.

8.2

SEG 8886

IN THIS ROUTIFE THE ABILITY GF THE PCGWER FAIL TC TRPP AND
STORE ACTIVFE REGISTERS, AWD RESTART CORRECTLY USING A EMT 10
WAIT FOR THE POWER FAILURE IS TESTED HERE

TEST 2 MILLISECCONDS DOWN TIME

IN THIS TEST THE AMOUNT OF TIME THE PROCESSCK HAS TC STCKE THE
ACTIVE REGISTERS IS CHECKED THIS TIME SHOULD EQUAL 2 MILLISECCNDS
BEFORE ALL PROCESSOR ACTION MUST BE STOPPED.

TEST 2 MILLISECONDS UP TIME

IN THIS TEST THE POWER FAIL LOCK CUT OF 2 MILLISECONDS DURIRG
RE-START IS CHECKED. DURING RESTORE FOR 2 MILLISECCNDS THE
PROCESSCR WILL NOT ALLOW A POWER FAIL TRAF TO OCCUR

ERROR

ERROR HALTS AND DESCRIPTION

REFER TO LISTING FOR ALL HALTS AND DESCRIPTIORS

ERKOR RECOVERY

IN THE EXERCISER MEMORY VOLATILITY TEST THERE ARE TWO RECOVER-
ABLE HALTS.

HALT NO.1. DATA LIGHTS CONTAIN BAD MEMCRY LOCATION (CEPRESS
CONTINUE TO TEST SEE DATA)

HALT W0.2. DATA LIGHTS CONTAIN DATA CF BAD MEMORY LGCATICHE
(DEPRESS CONTINUE TO TEST NEXT WORD)

RESTRICTIONS

NONE

MISCELLANEQOUS

EXECUTION TIME

EACH EXERCISER PASS TAKES APPROXIMATELY S5 SECONDS.

ACT11 OPERATION

THIS PROGRAM WILL KUN UNDEK ACT11.
**NOTE: 1IN QUICK VERIFV MGDE THE PROGRAM WILL RUW
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385
386
387
388
389
399
391
392
393
394
395
396
397
398
399
agp
401
402
493
404
495
496
487
498
499
418
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
449

HACYI1
= QRC

868024
299726

2008846
940052
8e9176
080206

MACY11
= QRC

288234
606210
698214
888220
008224
300230

809234

201090
2010804
041010
9010814
201020
pA1026
901034
9810836

801040
801046
901650

801052
981068
001862
801664
a9016870
001074
891189
991182
6611086
901116

201112

36(16846)
27-0CT-77

Bsoazoe
egeeas

CELEEL)
260008
908972

208046
2@3102
203452
140090
298176
2088080
206200
2098167

36(1246)
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228167
200167
800167
888167
208167
26a167
2980896
000008
177776
298987
2008038
0880234
177579
2017409

212706
204767
294767
812706
812767
052767
LLLYLDY
8809009

826727
201491
2008399

0926727
61401
208000
2127080
@12786
804767
204479
8A5767
202342
20089088

612786
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2080570
998676
901166
081342
201696
29062814

ng1e00
962628
882736
p01089
801036
8808357

177738

177720

ane219
LML
802604

177878

go1888

176776

176742 |

681836

868357

SEQ @ge?
BUT DOES NOT CHECK ANY OF THE POWERFAIL CIRCUITRY
BECAUSE ACT HTLL NOT POWER FAIL DURING QV.
3
;PDP-11 POWER FAIL TEST
;THIS PROGRAM CONSIST OF SEVERAL TEST THAT INSURE THAT
sPOWER FATL IS OPERATING CORRFCTLY.
;
b
;
;*%*%*PROGRAM SUPPORTS SOFTWARE SWITCH REGISTER CLCC. 1761%**
3
7
;POWER FAIL TRAPS TO LOCATION 24
;
7
;
;
i
«ABS
<REPT 5
.+2
HALT sPOWER FAIL TRAPPFD TO WRONG LOCATION
-ENDR
PFHAND: @ sADDRESS OF POWEKR FAIL HANDLER
[} ;STATUS
-REPT 12
.42
HALT sPOHER FAIL TRAPPED TO WRONG LOCATION
-ENDR
;
;
i
;
7408 TO 1988 IN MEMORY IS ASSIGNED TC THE STACK
7
7
;
H
i
;
«=46
LOGICAL
«=52
149200
-=176
SYREG: 4 ;SOFTWARE SWITCH REGISTER
-=200
MASTER: JMP TESTS ;COMPLETE TEST OF POWER FAIL
SEQ egee

START1: JMP TEST1
START2: JMP TEST2
STR2A: JMP ALTEST
STR2B: JMP ALTST1
START3: JMP TEST3
START4: JMP TEST4
SP=%6

LIGHTS=%8
STATUS=177776

PC=%7

EMTRP=30

SHRG=.

«HWORD 177570
-=1000

BASIC POWER FAIL TEST

e wa Ne

;TEST1 IS A ROUTINE USED TO THE

;T0 TRAP TO LOCATION 24.
7
;OPERATOR INSTRUCTIONS

7

’
TEST1: MOV #1099,
JSR PC,
JSR pC,
LPTST1: MOV #1009, SP
! MOV #TEST1H,
BIS #357,STA
WAIT

TEST1H: HALT

sp
SETSHR
UPDATE

PFHAND
TUS

JENTER TEST 1 (TEST TRAP CAPARILITY)

JENTER TEST2 (TEST RE-START CAPABILITY)

;TEST RE~START USING BR. INSTRUCTIOM

;TEST RE-START USING EMT INSTRUCTION

JENTER TEST3 (TEST FOR 2 MILLISECCNDS TIMF) DCCaN TIME
JENTER TEST4 (TEST FOR Te0 MILLISECONDS) UP TIME
7STACK

sDATA LIGHTS

;LOCATION OF STATUS REGISTER

JLOCATION OF PC

;FMULATOR TRAP LOCATION

POWER FAIL®S ABILITY

7SET UP STACK

;SET UP SHR POINTER

;UPDATE SWR

7SET UP STACK

;SET UP POINTER

7SET STATUS BITS

7WAIT FOR POWER FAIL OPERATCOR SHOULD TURN CFF HERE
7POWER FAIL HALTS HERE CON WAY DOWW

?
;TEST1 CHECK - CHECK IF STACK WAS DECREMENTED AND

7STATUS WAS SET UP.

TEST1CH: cnp
BEQ -+4
HALT1: HALT
cup 776, #357
BEQ -+4
HALT2: HALT
MOV #START2,
MOV #1008,
JSR PC,
MSG3
18T SHREG
BGE LPTST1
HALT

174, 4TEST1H 7CHECK PC AND SP (LCCATICN)

LIGHTS
SP
PRINT

;ARE THEY EQUAL

ERROR! PROCESSOR FAILED TO TRAP

2LOCATION 774 SHCULD CONTAIN #TEST1H IN STACK
;WAS THE STATUS STORED CORRECTLY

;TEST

JERRCR THE STATUS BEFORE THE TRAP WAS NCT STCRED
3SET UP LIGHTS WITH ADDRESS

;SET UP STACK

;END-OF-PASS MSG

;LO0P OR TEST?
YES
>NORMAL HALT NO ERRORS

;
;TEST ROUTINE TO CHECK RE-START CAPABILITY

3USING THE WAIT IRSTRUCT

108

7OPERATOR MUST SET HALT SWITCH TO ERABLE POSITION
7

7
TEST2: MOV #1008,

sp

#SET UP STACK
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801116
991122
801126
281134
901142
081158
901154
801168
9081162
901164
861166
0281179
081172
9061174
0812080
091292
001206
081216

8084767
004767
912767
812767
012767
812706
28127090
816001
918102
919203
010304
0108485
gagoesl
884767
884516
0085767
8082347
#080088

09981212
081216
991228
091224
001232
091234
001236
991240
091242
801244
901246
001250
081254
9081256
9091264
801266
801274
801382
281306

0822786
001496
212667
912767
gpooag
218846
216146
810246
218346
818446
818546
822706
001484
012767
2goeae
012767
912767
918667
299080

8013190
091314
091320
281322
801324
601339
281332
981334
08091349
001342
981344
2891359

816786
822726
801401
200080
0922726
001401
08802308
822726
201401
209908
822726
9061401
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961352
001354
801360
9791362
08081364
2013790
0891372
8A1374
2014090
291402
891484

gagdea
0922726
821401
802989
822726
891481
099a80
922786
001491
20080890
0000082

801486
001412
0081416
281422
001439
901436
091444
081459
981452
0801456
091460
001464
901466

812786
894767
804767
912767
012767
0912767
0127086
2008777
#p4767
804544
965767
202356
208900

022786
291406
810667
912767
2006080
822767
0014084
012767
208000
918667
812767
812767
800000
916766
962716
808682

91470
891474
801476
801502
9015168
001512
281520
801522
961539
081532
991536
281544
081552
981554
281568
801564
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80925086
802624
8808357
088085
801212
291000
152525

202564
176770

2880774

002342
001232

200760
001264

2#13190
202095
092260

8082252
152525

152525

152525

152525
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8352

152525

152525

008774

081000
0982212
0062330
8808357
298aa8s
891470
001999

262226
176512

080774

202064
8091510

901459
2415390
0920938
091554
980885

0902806
2886832

176642
176664
176654

176572

176549

176530
176524

176346
176379
176368

176314
177254
176274

176269
176254

JSR
JSR
uov
MOV
MOV
Mov
Mov
MOV
MoV
MOV
MOV
MoV
WAIT
JSR
MSG4
ST
BGE
HALT

LPTST2:

PC, SETSWR
PC, UPDATE
#357,STATUS
#5,PFHAND+2
#TEST2A,PFHAND
#10@09,SP
#152525,%@
8,31

31,32

32,13

33,34

4,35

pc, PRINT
SWREG

LPTST2

SEC eees

;SET UP SWR POINTER

sUPDATE SHWR

7SET UP CCNDITION CODES

;SET UP POWER FAIL CODES

3SET UP POINTER TC STORE “CUTINE
#SP UP STACK POINTER

FSET UP FAST MEMCFY

sWAIT FOR PCWER FRIL TRAP
;END-CF~PASS VSG

;LOCP CN TEST?
JYES
;PORMAL TEST BALT NC ERRORS

s0PFRATOR MUST TURN POWFR OFF HFRF
JROUTINE TO STORE ACTIVE REG.

TEST2A: CMP
BEQ
Mov
MOV
HALT
Moy
MOV
MOV
Mov
Mov
MOV
CMP
BEQ
MOV
HALT
MOV
MOV
MoV
HALT

HALT3E:
TEST2B:

HALT4E:
TEST2D:

H

#174,5spP

TEST2R

SP,SAVE
#HALT3E,PFHAND

%8,~(SP)
31,-(SP)
%2,-(SP)
23,-(sP)
34,-(sSP)
%5,-(sP)

HHALT4E,PFHAND
#TEST2CH,PFHAND

#5,PFHAND+2
5P, SAVE

;1S STACK CCRPECT
JCONTENTS GF STACF SAVEC.
7STACK CCONTAINS WRCMNG ADDF

REC
REG

7STORE ?
1
REG 2
El
4

7STORE
3STORE
7STORF
;STOKE FEG

7STCKE REG RE STACK
7TS STACK CORRECT

nEG

;THE STACK TS WRLKG
JHAIT FOR RESTART
7SET UP NEW PCINTFR

;ALL ACTIVE KEG. STCRED. WAIT FCF RFSTAFT.

O0PERATCR MUST TURN POWEk CN HERE
sROUTINE TO RE~-STORE ACTIVE REGYSTER AFTEP RE-STAFT.

’
TEST2CH:
CMP

BEQ
HALT
CmP
BEQ
HALT
cup
BEQ
HALT
cve
BEQ

HALTSE?

HALT6E?

HALT7E:

14:09 PAGE 19

HALTBE: HALT
CMP
BEQ
HALT

Cup

HALTO9E:
HALT10E?
CMP

BEQ
HALT11E:
RTI

MoV SAVE,SP
#152525, (SE)+
-+4

#152525, (SP) +

ot

#152525,(sP)+

.*4

#152525,(sP)+

-t

#152525, (SF)+
-+4

#152525,(SP)+
-tq

HALT

#774,5°

-+4

HALT

;TEST KOUTINE TO CHECK RE-START
;USIRG THE PR. INSTRUCTION
;OPERATOR MUST SET HALT SWITCH TO ENAPLE POSITICK

’
ALTEST: MOV
JSR
JSR
Mov
Moy
Mov
MoV
REALST: BR
JSR
MSGS
TST
BGE
HALT

LPALT:

;
3STORE
’
ALT2: CMP
BEQ
MOV
MOV
HALT
cmp
BEQ
MoV
HALT
MOV
MOV
MOV
HALT
MOV
ADD
RTI

ALT2X:
ALT2Az

ALT2AX:
ALT2B:

ALT2C:

o Ne e e e Ne N

#1044, SP

PC, SETSWR
EC, UPDATE
#357,STATUS
#5,PFHAND+2
#ALT2,PFHAND
#10923,SP

pC, PRINT
SHREG

LPALT

ROUTINE FOR ALTEST

#774,5P

ALT?A

SP,SAVE
#ALT2X,PFHAND

#REALST,774
ALT2B
#ALT2RX,PFHAND

SP,SAVE
#ALT2C, PFHAND
#5,PFHAND+2

SAVE, SP
#2,(sP)

SAVE REG FCR FAST MEMCRY
FAST MEMCRY %S

RFG IN ERRCF

SAVE PEG FCR FAST MEMCRY
FAS™ MEMCRY %4

RFG IN ER®C®

SAVE REG FCR FAST MEMCRY
FAST MEMCRY %3

RFG IN ERRCF

SAVE REG. FCh FAST VENCFY
FAST MEMCPY 22

sTEST
JTEST
JSAVE
3 TEST
JTEST
JSAVE
sTEST
sTEST
3SAVE
JTEST
;TEST

SEC ¢e12

JSAVE
sTEST
;TEST
7SAVE
JTEST

REG IN ERRCPF

SAVE REG. FCR FAST MENOPY
FAST MEMLCPRY %1

RFG IN ERRCR

FAST MEMORY %2

7SAVE REG. TN ERKCR

;TEST STACK FCR CCRRECT ADDR.
;STACK SHOULD HAVF 2 WORDS.
7STACK HAS WRCNG ADDR.
;RETURN FROM TRAFP

CAPREILITY

7SET UP STACK

SWR ECINTFR

SWR

CONDITICON CCDES
PCWER FAIL CCDES
;SET UP POWFR DOWY POINTER
7SET UP STACK

JWAIT FCR PCWFR FAIL
;END-OF-FASS MSG

7SET UP
7UPDATE
;SET UP
;SET UP

;LCOF ON TEST?
;YES
;NCPMAL TEST HALT NC ERRORS

;HAS STACK PEEN PUSHED T&ICE

sVES STACK CCRRECT

7SAVE STACK IC INTERAGATE

;SET UP ERROR POINTER

;STACK WAS PUSHED >2<

sDOFS STACK CCNTAIN CORRECT ADDRESS
7STACK COMTAIN LCC PR.

sLCCATION 774 INCCRRECT
7SAVE STACK
;SET UP RESTART FCINTER

JEND OF STORE KCUTINE
FRE-SET STACK

;SET WEW RETURN ACDRESS
JPETURN TC LOC (BR.)+1




«MAIN.

MACY11

DZKAQG.QRC

553
554
555
556
557
558
559
568
561
562
563
564
565
566
567
568
569
570
571
572
573
574
57%
576
577
578
579
580
581
582
583
584
585
586
587
588
589
598
591
592
593
594
595
596
597
598
599
660
601
602
603
604
605
606
687
508

«MAIN.

801566
201572
831576
pe1602
8816140
981616
001624
201639
881636
801644
801646
081658
8081656
801662
201664
261670
061672

201674
281702
201710
001714
0@1716
801722
801724
001732
801740
801744
801746
081754
801762
0281766

201778
991774
202000
¥p20082
0082086
9082010
8082014
082016
6082024
002026
2020832

MACY11

DZKAQG.QRC

689
619
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
669
661
662
663
664

202034

802036
092042
802046
282852
4082056
082064
0802872
202074
202100
08021082
362186
0902118

082112
992116
0082120
902124
9802132
802149
982142
902158
0802156
802162
902164
0082179
892172
202200
802286
08092210
662216
202224
882226
692234
00922490

36(1846) 01-NOV=77 14:88 PAGE 11
27-0CT-77 88:52
3
3TEST ROUTIRE TOD CHECK RESTART C
;USING THE ENULATOR TRAP FOR A W
3OPERATOR MUST SET HALT SWITCH T
3
3
912786 001809 ALTST1: MOV #1008, SP
204767 282832 JSR PC, SETSHR
804767 0082150 JSR PC, UPDATE
212767 088357 176166 LPALT1: MOV#3S7,STATUS ;SET UP
212767 008085 176218 MOV #5,PPHAND+2
912767 001674 176208 MOV #ALT3A,PFHAND
212706 801808 MOV #1099, SP
812767 083568 176172 MOV #LRTI,EMTRP
912767 200005 176166 Moy #5,EMTRP+2
184982 EMTWI: EMT +2
289776 BR -2
216767 0€1738 176152 ALTST2: MOV SAVE7,EMTRP
994767 002022 JSR pC, PRINT
984573 MSG6
205767 176386 18T SHREG
292344 BGE LPALT1
280020 HALT
’
sROUTINE TO STORE ACTIVE REGISTE
;POWER DOWN
3
016767 176138 001762 ALT3A: MOV EMTRP, SAVET
812767 892034 176128 MoV #ALT3X, EMTRP
922706 088774 CMP #774,5P
091414 BEQ ALT3C
822786 808778 cHp #1790, 5P
901411 BEQ ALT3C
212767 ©61744 176872 ALT3B: MOV #ALT3BX, PFHAND
212767 00B8FS 176066 MoV #5,PFHAND+2
918667 891622 MOV SP,SAVE
200000 ALT3BX: HALT
912767 BO1778 176858 ALT3C: MOV #ALT3D,PFRAND
212767 @0pES5 176844 MOV #5, PFHAND+2
218667 801688 MOV SP,SAVE
200080 HALT
JROUTINE TO TEST POWER UP SEQUEN
3
3
916786 861572 ALT3D: MOV SAVE, SP
822786 008774 cup #174,5P
891723 BFQ ALTST2
822706 02087798 cMp #1178, 5P
201483 BEQ ALT3E
816667 881552 MOV SP,SAVE
200080 HALT
£22767 @83568 176744 ALT3E: CMP #LRTL, 778
291711 BEQ ALTST2
911667 091534 MOV (SP),SAVE
200020 HALT
3
38(1046) B1-NOV-T77 14:88 PAGE 12
27-0CT=-77 88252
;
’
LYTLLT] ALT3X: HALT
3
3ROUTINE TO CHECK TWO MILLISECON
SAVERAGE INSTRUCTION TIME
3ROUTINE WAITS FOR SHUT DOWN IN
r’
912786 0981000 TEST3: MOV 41008, SP
204767 901562 JSR PC, SETSHR
204767 081788 JSR PC, UPDATE
812786 881030 LPTST3: MOV #1800, SP
912767 002112 175749 Moy #TEST3A, PFHAND
312767 808885 175734 Mov #5,PFHAND+2
220001 WALT
204767 001604 JSk pC, PRINT
204622 MSGT
295767 176878 151 SWREG
202361 BGE LPTST3
208009 HALT
3OPERATOR MUST TURN POWER OFF AN
;
JTEST FOR 2 MILLISECONDS OF AVER
STIME OF LOOP 57.4 MICROSECONDS
#22706 000774 TEST3A: CMP #174,5P
201411 BEQ TEST3B
910667 081442 MOV SP,SAVE
812767 082148 175672 MOV #HALT12E,PFHAND
912767 009BBP 175666 MOV #0,PFHARD+2
200089 HALT12E:HALT
912767 083568 175668 TEST3B: MOV #LRTI,EMTRP
912767 808085 175654 MOV #5,EMTRP+2
995067 001422 CLR SAVET
104080 TIMLOP: EMT+8
822706 998774 #774,5pP
201487 BEQ TEST3D
912767 8922086 175624 Mov #HALT13E,PFRAND
912767 080989 175629 MoV #9,PFHAND+2
2000808 HALT13E:HALT
962767 000901 991366 TEST3D: ADD #1,SAVET]
922767 0809P43 BA1368 #35.,SAVE?
201356 BNE TIMLOP
912767 092242 175578 MOV #TEST3CH,PFHAND
916667 801326 MOV SP,SAVE
280080 HALT

PROGRAM RESTART ROUTINE

N Ne NeNs N

APABILITY
AIT
0 ENARLE POSITION

JSET UP STACK

3SET UP SWR POINTER
3UPDATE SWR

CONDITION CODES

3SET UP POWER FAIL CODES
JSET UP POWER DOWN POINTER
3SET UP EMT TRAP

sEMULATOR TRAP

7END-OF=-PASS MSG

;LOOP ON TEST?

3YES

JNDRMAL HALT NO ERRORS

RS

;SAVE EMULATOR TRAP

3SET UP ERROR HALT

#HAS STACK REEN PUSHED TWICE
sHAS STACK BEEN PUSHED 4 TIMES
JSET UP POWEK FAIL POINTER
sSAVE STACK

SEQ 2811

JSTACK INCORRECT (STACK PUSHED LESS THAW 2 CR MCRE THAN

3SET UP RE-START POINTER
JSET UP NEW STATUS

;END OF STORE ROUTINE
CE

SRESTOKE STACK
;WAS STACK PUSHED OWLY TWICE

b4
sAKE WE DOING AN EMT

sSTACK IN SAVE REG.

3STACK INCORRECT

;DOES STACK CONTAIN COKRECT INFC
?YES EXIT

3STACK CONTAINS HRONG ADDRESS

JEMT ACTIVE INSTEAD OF POWER FAIL CN POWER DCHN
;EMT ACTIVE ON RESTART INSTEAD CF PCWER FAIL

D STORE TIME

EVMT LOOP

STACK

SWR POINTER

SHR

STACK

POWER FAIL STORE POINTER
STATUS

JWAIT FOR INTERRUPT
END-OF-PASS ¥SG

;LOOP ON TEST?

SYES

sNORMAL TEST AALT NO ERRORS
;LOOP OW TEST

;RESTART PROGRAM

D ON HERE

AGE INSTRUCTION TIME

71S STACK CORRECT

3STACKER IS CORRECT

;CONTENTS OF STACK IN SAVE REG.
7SETUP ERROR HALT

7SETUP STATUS WORD

JWAIT FOR RE-START

SET UP EMULATOR TRAP

7SET UP EMULATOR STATUS

7SET COUNT TC ZERC

JEMT TRAP (EMT LOOP=57.4 MICROSEC)
;1S STACK CORRECT AFTER EMT
7STACK CORRECT CONTINUE

;SETUP ERROR HALT

>SETUP STATUS

SWAIT FOR RE-START

7+1 COUNT

;HAS LOOP TAKEN 2 MILLISECORDS
sTIME LESS THAN 2 MILLISECORDS
7SET POWER FAIL POIRTER

3SAVE STACK

;ROUTINE COMPLETE

SEC @812



<MAIN. MACY1l 30(1646) B1~NOV~77 14308 PAGE 13
DZKAQG.QRC 27-0CT-77 08352 SEC 2213
665 0892242 016786 801328 TEST3CH: MoV SAVE,SP ;RESTCRE STACK
666 002246 P09AA2 RTI JPETURN TO TEST3
667 3
668 3
669 3
670
671 ;
672 sROUTINE TO TEST FOR 2 MILLISECONDS CF AVERAGE INSTRUCTIQON TIME
673 SACTIVE TIME BEFORE NEX™ POWER LOW FLAG.
674 FEMT LOOP TAKES 56 MICROSECONDS
675 ;THE OPERATOR MUST TURN PCWER CFF AND QW
676 ;VIGOROUSLY
617
678 B@2250 012706 801039 TEST4: MOV #10n4d, SP 3SET UP STACK
679 p02254 @P4T67 @01350 JSk PC, SETSWR ;SET UP SWR PCINTEK
680 802264 004767 081466 JSR pPC, UPDATE ;UPDATE SHR
681 @P2264 212706 P@E1090 LPTST4: MOV #1099,SP 7SET UP STACK
682 682278 0912767 982324 175526 MO HTEST4A,PFHAND ;SET POINTER TC HALT
683 902276 012767 @08d8S 175522 MOV #5,PFHAND+2 ;SET UP STATUS
684 002304 009901 HAIT sHWAIT FOR PCRWER FRAIL
685 002386 004767 001372 TEST4E: JSR PC, FRINT ;END=-DOF-PASS MSG
686 002312 904658 MSG8
687 @02314 9005767 175656 TST SWREG ;LCOP C¥ TEST?
688 @0232¢ 202361 BGE LPTST4 JVYES
689 902322 008008 HALT JHALT T¥ST TVEFR NC FRRCRS
69@ ;
691 ;
692 ;
693 $#P2324 0822706 0848774 TEST4A: CMP #174,S¢P 31S STACK CCRRECT
694 @02339 ©91411 BEQ TEST4®R
695 0802332 2108667 091239 MoV SP,SAVE ;STACK IN SAVE REG
696 PP@2336 @12767 802352 175468 MoV HHALT14F,PFHAND
697 202344 812767 ©830835 175454 4 #5,PFHAND+2
698 9492352 @@an9¢9 HALTI4ESHALT 7STACK DID NCT CCNTAI™ 774
699 @@2354 412767 0832376 175442 TEST4R: MOV H#TESTACH,PFHAND ;SET UP RE-START FOINTER
708 #82362 812767 B08E2S 175436 unv #5,PFHAND+2 7SET UP STATUS
781 ©662374 919667 691172 MoV SP,SAVE
792 892374 egedes HALT
783 H
184 SROUTINE TC TEST FOF 2 MILLISECCNDS UP TIVME (AVERAGE INSTRUCTICN TIME)
125 ;
186 ;
787 2862376 812767 9892472 175428 TEST4CH:IMCV #HALT15E,PFHAND ;SET UP HALT TF TPAP NCCURS BFFCRF 2 VILLTSECCNLCS
788 092494 212767 993568 175416 MOV HLKTI,EMTRP ;SET UP EMULATCR TkAP
789 0¢2412 216796 0801150@ MoV SAVE,SP JRESTORE STACK
718 862416 Q95067 001162 CLR SAVE? JZERC SAVF 17
711 8082422 104201 UPTIME: EMT#+1 ;FMT TRAP (LCCP=5€ MICKCSFC)
712 @92424 (322786 09987174 Cmp #774,sP 7TEST STACK
713 @#9243¢ 001487 BEQ TES™4D ;STACK TS CORRECT CCNTINUE
714 ©8€2432 912767 282474 175364 MOV H#HALT16E,PFRAND ;SET UP ZPKCk HALT
T1S 092444 0612767 96808048 175364 MOV #8,PFHANL+2 7SET UB STATUS
716 @@2446 03¢A301 WAIT ;WAIT FOR POWFR FRAIL
717 882459 862767 @PRGA1 PA1126 TEST4D: ADD #1,SAVE? 7+#1 CDUNTFR
718 @02456 £22767 403044 0€1128 CMP #36.,SAVE? ;WAS LCCP TAKEN 2 MILLISECCNDS
719 892464 871356 BNE UPTINE FVCT VET 2 MILLYSECCNDS
72¢  #02466 Be8167 177614 JMP TESTYF ;THF POWER HAS FEFN UP FOR 2 MILLISFCCNCS
«MAIN. MACY11l 32(1?46) 61-NOV-77 14:¢8 PAGE 14
DZKAQG.QRC 27-0CT=-77 A%:52 SEC 2214
721 692472 408000 HALT1SE:HALT ;WE DID NCT HAVE 2 MILLISECCNDS CF PCYEF CK
722 04792474 099980 HALT16E<HALT ;STACK TNCORKECT AFTER EMULATCK TFAP
723
724 H
725 ;
726 ;
727 ;
728 ;
129 ;MEMCRY POWEk ON/OFF TEST
730 ;LOAD MEMORY WITH SET DATA PATTERM
731 ;THEN COMPARE DATA FOR BIT DROP OUT GR PIT PICK UP
732 JRE-ENTER COMPARE ROUTINE IF PCWEF FAIL CCCUEKS
733 ;
134 ;ROUTINE TG DETERMINE THE AMOUNT OF MEMCRY
;33 JROUTINE TESTS FOR A MAX OF 28K
3 7
737 892476 $12786 0810470 TEST5: MOV #1epe, sSP ;SET UP STACK
738 002502 284767 801176 JSR EC, PRINT sOUTEUT TITLE
739 2382586 2P4352 MSG1
749 @92518 004767 401114 JSR FC, SETSHWR ;SET UP SWR PCIMTER
741 992514 004767 001232 JSR PC, UPDATE ;UPDATE SHR
742 092520 0050867 001640 CLR TEMPST sCLEAP TEMP. STCRAGE
743 202524 905867 082216 CLK PINFLG sCLFAR PKE INT FLAG
744 0892538 @12767 #92576 175246 LPTSTS: MOV #TREMST,4 7SET UP FCR BUS TRAP
745 9082536 012767 B800348 175242 Mov #34@,6 ;LOCK UP PRICRITY LEVELS
746 092544 012706 001030 MOV #1804,SP
747 902558 805067 001012 CLEK SAVE sSET UP TEST FCk FK
748 092554 905777 001636 EXMST: TST RSAVE ;TEST MEMCRY FCP RAVAILAPILITY
749 092568 0962767 0040090 01000 ADD #4008, SAVE ;SET UP TEST FCR KEXT 1K
750 BP2566 822767 168808 888772 cMP #160283,SAVE ;TEST FCk BUS TRAP ERRCF
751 0892574 601367 BYE EXMST ;TEST NEXT 4K BLLCK
752 892576 005737 0808842 TREMST: TST Q#42
753 002602 401407 BEQ -+20
754 0482684 022737 083102 0489042 CMP H#LOGICAL,@#H42
755 9802612 001403 BEQ -+10
756 P62614 162767 963008 200744 sUB #3809,SAVE
757 ©#82622 162767 008568 008736 SUB #500,SAVE JSET UP FOR LAST AVAILAPLF® PANK
758 @02638 0816767 082732 9008724 MoV SAVE,HLIMIT JLAST AVAILABLE MFMCRY ADDRESS
759 862636 #12767 0680896 175148 MOV #6,4 7RESTORE TRAP EALT PUINTER
768 £02644 @16767 200796 175134 MoV HLT,6 sRESTNRE HALT.
761 @02652 @12767 083166 175144 MOV #TESTSA,PFHAND ;SET UP POINTFk
762 992668 012706 0010800 MOV #1698, sP ;SET UP STACK
763 902664 @12782 864750 Moy $LLIMIT, 32 ;LOW MEMCORY LINMIT
764 @92678 ©£12722 152525 FILDAT: MOV #152525,(2)+ ;LOAL DATA INTC MFMORY
765 802674 926782 806662 CMP HLIMIT,%2 sCCMPARE FOF LAST MEMEORY LCCATICN
766 892708 881373 BRE FILDAT ;LOAD NEXT LOCATICN
767 662792 9812762 284750 CMDX: MOV #LLIMIT, %2 sSETUP FOR COMPARE
768 602786 026702 808658 CMDAT: CMP HLIMIT,%2 sTEST FOR LAST ADDRESS
769 962712 $#61183 BHE ACTMOD
1178 ;
771 ;TEST THE TTY BUFFER
772 sFOR A CONTROL-G
773 ;
774 8862714 185737 177564 TSTRB RRIKS ;CHAR IN RUFFER?
715 862726 198820 BPL 505 AL
776 882722 @13765 177562 HOV QRY¥TKB, 135 ;STORF CHAR
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7717
778
119
788
781
782
783
184
18%
786
187
788
789
796
791
792
793
794
795
796
797
798
799
8p@
831
862
883
824
8p5
96
887
808
839
81e
811
812
813
314
815
816
817
818
819
820
@21
822
823
824
825
B26
827
828
829
830
831
832

«MAIN.

662726
662732
962736
862746
862742
802750
aAa2756
862762
802766
662776
662776
393089
863066
§636812
883014
663629
203824
363632
603634
2030842
863046
9E3650
803054
863660
983062
233066
8o38790
893872
BA3676
863189
663102
283104
603106
803114
893112
2093116
883122
AA3126
9631390
883134
863142
863146
283154

803156
2233162
#33164

693166
BA3178
803172
993176
903289
2683284

MACY11

DZKAQG.QRC

833
834
83s
836
837
838
839
846
841
842
843
844
845
846
847
848
849
858
851
852
853
854
855
856
857
858
859
866
861
862
863
864
865
866
867
869
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
388

663206
963212
083220
863226
803238
893236
073244
983252
033260
83264
283266
883272
903274
003300
953386

8633190
203316
283324
#A3326
233334
803342
883346
883352
983356
#A3362

#73364
g03379
883374
#3466
2A3484
863410
pE3412
#93416
883420
803426
on3439
833436
863444
@a3qsa
883452
863460
083464
803466
063474
8835089

803582
583510
883512
683514

38(1646)
27=-0CT~77

842785
122785
261401
g6e419
816767
342767
2@4767
1085767
1850816
632767
2M1026
212767
804767
9063614
2065667
8985067
932767
9p1818
812767
204767
004436
2as5667
213708
021084
285767
202013
2apeRp
805767
201487
8087065
204710
208248
#90240
888240
208137
209167
822722
291667
212267
162767
216768
812767
206608

817708
208809
BAB650

310046
818246
605767
691953
922786
891411

3801946)
27-0CT-77

218667
812767
912767
200900
812767
812767
812767
212767
205967
1740082
822706
901486
910667
212767
8600800

862767
922767
891357
812767
912767
218667
0108367
210467
218567
208808

916706
016793
016784
216705
285767
201049
0822786
401404
412767
LLILTY]
812767
212767
895867
194903
662767
822786
281486
912767
218667
408260

822767
8081357
212682
612688

A1-HOV=T77

#8:52
177688
688967

175238
840030
28088776
288576

249800

260081
268672

841726
80808540
249808

2peeal
808636

#91672
008842

175110

208456

8008260
177446
152525

880434
800882

996422
993154

999496

001558
2687780

41-NOV-77

#8:52

8098354
293226
2008435

883550
980835
883560
#000985
038329

800778

880266
233306

2000831
0p0e827

263364
94008085
9089220
098234
008232
208238

0289176
809212
0090218
088206
901336

288779
283426
883552
[LELTE)
8608134

99paa1
208776

683580
862866

868643

281772
175224

175208

801748

175144

991784

208426
174650

174684
174608

174566
174562

174556
174552

174516
2098266
200260

174479
174464

174376
174366
174362
880124

174336

890874

14:69 PAGE 15

BIC
CMPB
BEQ
BR
495 MoV
BIC
JSR
S58S: TSTR
BPL
BIT
BNE
MOV
JSK
MSG
CLR
CLR
EOP: BIT
BNE
MOV
JSK
MSG2
CLR
CKACT: MOV
BRNE
ST
BGE
HALT
AUTO: TST
BEQ
RESET
LOGICAL:JSR
NOP
noe
NOP
JMP
Loc: JMP
ACTMOD: CwMP
BEQ
MOV
SUB
MOV

Hov
HALT18E:HALT

#177608,

#7, 5

405

5083

SWKEG, TEMSHR
#40089, SWREG
PC, UPDAT1
TEMPST

EoP

#490008, SHREG
CKACT

#1, PINFLG
PC, PRINT
PINFLG
TEMPST

#48008, SWREG
CKACT

#1, PINFLG
PC, PRINT

PINFLG
@#42,30
AUTO
SWREG
Loc

FLAG
Loc

7, (8)

@e#200

LPTSTS
#152525,(2)+
CMDAT

$2,SAVEL
#2,SAVEl
SAVE1l,LIGRTS
#HALT18E,PFHAND

;FAILING ADDRESS IN DATA LIGHTS

CONAD: MOV
HALT19E:HALT
CORAC: BR

@SAVE1,LIGHTS
CMDAT

25 3STRIP BTH PIT
;COPTROL-G?
sYES

;N0
>SAVE SHWREG
FENABLE TTY PRINTING
;UPDATE SHR
3PWR FAIL OCCURRED?

sNO

;TTY PRINTING DISARBLED?
JYES

7SET PWR INT FLAG
70UTPUT PRk FRAIL MSG

;CLEAR PHR INT FLAG

’

>TTY PKINTING DISABLED?
;YES

;SET PUR INT FLAG
;END-OF-PASS ¥SG

;CLEAR PHR INT FLAG

’
7BK IN AUTO MCDE
sLOOP OF TEST?
3YES
sHALT TFST OVER NU ERRORS

;TEST DATA

;COMPARE NEXT WORD

;ADDRESS OF ERROR+2

7SUBTRACT TC CALCULATE CORRECT ADCRESS
;DATA ERROR IN THIS ADDRESS

SET UP POWER FAIL TRAP FOR ERRCR

;LOC DATA LIGHTS CONTAINS BAD DATA

SPUT DATA IN DISPLAY LIGHTS
3RAD DATA
7COMPARE WEXT WORD

JENTER THIS ROUTINE WHEN POWER FAIL CCCURRS
5STOKE ALL ACTIVE REGISTERS THEN HALT;

TESTS5A: MOV
Mov
ST
BRE
cup
BEQ

14:089 PAGE 16

MoV
L
MOV
HALT2@E:HALT
TESTSE: MOV

Mov
Moy
CLR
MASTIM: EMT
CMP
BEQ
MOV

Moy
HALT22E:HALT

XTIME: ADD
CHMP
BNE
BR1: MOV
MOV
MoV
MoV
Moy
MoV
HALT

RESTORE ACTIVE

NS Ne e N e

ESTSCHIMOY
MOV
MOV
Mov
TST
BNE
CMP
BEQ

HALT23E:HALT

UPXTIM: MOV
MOV
CLR

EMTUP: EMT
ADD
CMP
BEQ
MOY

MOV
HALT2SE:HALT

CNTEMT: CMP
BRE
BR2: MOV
MOV

LIGHTS,-(SP)
22,-(SP)
PINFLG

BR1

4779, P
TESTSE

5P, SAVE
H#HALT24E,PFHAND
#5,PFHAND+2

#HALT21E,PFHAND
#5,PFHAND+2
#LRTI,EMTRP
#5,EMTRP+2
SAVET

+2

#170,5P

XTIME

SP,SAVE
#HALT22E,PFHAND

#1, SAVET
#23.,SAVE?
MASTIM
#TESTSCH,PFHAND
#5,PFHAND+2
SP,SAVE

23, SAVES
24, SAVE9
25, SAVE1D

7SAVE LTIGHTS

7 SAVE MEMCRY ADDRESS

7PWR FAIL DURINGC PRINTOUT?
SYES

;IS STACK CORRECT

;STACK CORRECT

;STACK SAVED

3SET UP STATUS

JWAIT FOR RE-START

3SET UP FOk 2 MILLISECOND DCWN TIME ERRCK
;AVERAGE INSRUCTICN TIME

7SET UP EMULATOR TRAP

;CLEAR COUNT REGISTER
JEXECUTE EMT
;IS STACK CORRECT AFTER TRAP

;YES

;N0 SET UP ERROR TRAP STACK NOT CCRRECT
7STACK SHOULD EQUAL 778 (SAVE REG.
;CONTAINS CONTENTS OF STACK)

;ADD TO TIME COUN?T

;IS TIME OK

;YES SETUP RESTART ADDRESS
JSAVE STACK

;
sSAVE KEGISTERS

REGISTERS AWD RETURN FROM INTERRUPT

SAVE,sp

SAVES, 123
SAVE9, 34
SAVE1@, %5
PINFLG

BR2

#770,SP

UPXTIM
#HALT23E,PFHAND

#HALT24E,PFHAND
#5,PFHAND+2
SAVET?

+3

#1,SAVE?
#779,sP

CNTEMT
#HALT25E,PFHAND
SP,SAVE

§#35., SAVE?
EMTUP
(SP)+,%2
(SPY+,LIGHTS

SRESTORE STACK
sRESTORE REGISTERS

;PHR FAIL DURING PRINTOUT?
FYES
7IS STACK CORRECT

;SET UP FOR STACK ERROR TRAP
;SET UP FOR 2 MILLISECOND UP TIME ERROR

;CLEAR COUNT REGISTER

SEXECUTE EMULATOR TRAP

;INCREMENT EMULATOR TRAP COUNY

IS STACK CORRECT AFTER EMT

YES

7STACK NOT CORRECT(SET UP ERROR HALT)

;STACK DID NOT = 778(SAVE REGISTER
;CONTAINS CORTENTS OF STACK
7HAS POWER PEER UP 2 MILLISECORDS

sND EXECUTE BEXT EMT
3YES TIME OK

SEQ 8015

SEQ 8816



+MAIN.

MACY11

DZKAQG.QRC

889
898

«MAIN.

0083516
0083524
903532
983540
963546
903550
983552

p83554
883556
283560
083562
083564

2983566
683579
083572
283574
283576
963609
893602
293604
083686
#A3614
883612

093614
803622

0936302
093634
083640
283646
2983652
093654
0803662
883664
083679
803674
983782

803704

MACY11

DZKAQG.QRC

945
946
947
948
949
958
951
952
953
954
955
956
957
958
959
968
961
962
963
964
965
966
967
968
969
978
971
972
973
974
975
976
971
978
979
980
981
982
983
984
985
986
987
988
989
999
991
992
993
994
995
996
997
998
999
1888

803712
003714
093722
983724
803726
8083730
063734
pA3736
803742
983744
883750
903752
863760
983766
083770
203776
204000
064004
004006
204012
804816
004029
#a4024

804726
2084032
#04936
094042
004946
804052
9840856
9040860
2084064
084866
904078
984072
084074
894476
pa41990
9841982
004106
9941198
804114
8041249
804122
004124

864126
804132
8064136

30(1946)
27-0CT=77

012767
812767
012767
152767
208082
gpge0e
800090

080240
177717
oggage
209082
817500
spoage

200009
[LLLLE]
appage
LLILEL]
800900
2008000
go090¢
290080
2008080
2000290
gepaeg

177560
177562
177564
177566
005915
949506
203630

313746
813746
812737
285777
2060404
212767
922626
812637
912637
817767
880207

232767

38(1046)
27-0CT-77

201414
823727
2014190
811603
9113083
105737
183375
112337
201372
862716
203287
216767
832767
201816
823727
001412
8084767
074676
0804767
204767
8047085
204767
209287

812704
216714
811467
242714
062724
322704
291411
216714
2008241
906014
299241
096014
088241
196614
288756
185737
108375
814437
p22784
091481
0088767
9008287

295067
285867
212784

P1-ROV=77 14398 PAGE 17
98352
983166 174389 MOV
288805 174274 MOV
177777 000014 MOY
800299 @00016 BISB
RTI
HALT21ESHALT
HALT24E2HALT
3
3
?
H
b
3}
4
NOP=248
FLAG:177777
HLT? HALT
LRTI: RTI
HLIMIT: 17588
TEMPST: @
JWORK REGISTERS
SAVE: 2
SAVEl: 4
SAVE2: 8
SAVE3:
SAVE4: @
SAVES: @
SAVE6: @
SAVE7: @
SAVES: @
SAVE9: @
SAVE1d: @
TKS=177569
TKB=177562
TPS=177564
TPB=177566
053528 028122 MSG: «ASCIZ
846111 op9
-EVEN
2004036 SETSWR: MOV
anpeas MOV
203654 0900804 MOV
174362 TST
BR
242176 174352 1S3 MOV
CMp
200034 282 MDV
890936 MoV
174334 174274 Mov
RTS
P409020 174264 PRINT: BIT
#1-NOV-T77 14:80 PACE 18
#8:52
BNE
0@0042 0083182 cup
BEQ
MOV
MOV
177564 4s: TSTP
BPL
177566 MOVR
BNE
088832 RETURN: ADD
RTS
17422¢ ©@P9762 UPDATE: MOV
@4@¢80¢ 174218 UPDAT1: BIT
BNE
800042 @93182 CMP
BEGQ
177738 JSk
MSGY
080914 JSR
177666 JSR
MSG12
988132 JSR
9e8s: RTS
884722 OUTPUT: MOV
@744 MOV
000792 8%: MOV
177770 BIC
900060 ADD
284736 CMP
BEQ
2908660 MOV
CLC
ROR
CLC
ROR
CLC
ROR
BR
177564 185: TSTR
BPL
177566 MOV
084722 CMP
BEQ
BR
1252 RTS
800636 INPUT: CLR
2828639 CLR
884722 MoV

#TEST5A, PFHAND
#5,PFHAND+2
#177777,FLAG
#2090, TEMPST

SEQ 7017

SREST ARE ACTIVE REGISTER
JRETURN FROM POWER FAIL TRAP
JSET POWER FAIL FLAG

JWE DTD NOT HAVE TWO MILLISECONDS TO STCRE ACTIVE kEC.
JPOWER WAS NOT ACTIVE FUR TWO MILLISECO™CS

<15><12>.PHP FRIL.

@#6,~-(SP)
@#4,-(SP)
#15,0#4
@SWRG

28

#SWREG, SKRG
(SP)+,(SP)+
(SP)+,@#4
(SP)+,@46
@SWRG, SHWRFG
PC

#40000, SWREG

RETURN
@#42,  HLOGICAL
RETURN

(SP), %3
(23), 13
Q4IPS

4

(23)+, @QHTPB
4$

42, (sp)
PC

SWREG, TEMSWKR
#408208, SWREG
908

@#42,  HLOGICAL
90

e, PRINT
pc, CUTPUT
e, PRINT
pC, INPUT
pC

#TARLE, 24
TEMSWE, (24)
(24), RCTATE
#171172,

#60, (24)+
#TARLE+14,

105

ROTATE, (24)
(24)

(34)

(34)

8s

Q#TPS

105

-(34), GH4TPB
#TABLE, 34

125

185

eC

CNTR

USWREG

#TABLE, 24

7SAVE CURRENT VECTCR

SET UP TIMFOUT VFCTOD®

JTRY TC KEFERENCE HARDWAKE SWF
;BR IF MC TYMEOUT GCCURS
;P0INT TC SCFTWARE SWR
sRESTCRE STACK

JRESTCRE TIMECUT VECTCR

JSAVE SWR AT LCC 176

;SR14 SET?

SEG p21e

»VES ~LTSABLE PPINTING

JUNDER ACT?
JYES
sADDRESS COF MSG AFTER JSR
7ADDRTSS NF FIRST CHAR OF MSG
JBUFFER kEADY?
;Vo-LoGP
JYES-PUT MSGC CHAR 1INTO BUFFER
JCONTINUE 1F CHAR KAS NOT @
7SET UP RETURN
JPETURN TO TEST
7STORE SWR VALUE
3TTY PRINTING LISABLED?
JYES-PETURN TC TEST

;UNDER ACT?
;YES-RETURN Tr TEST

sPRINT CURRENT SWF VALUF
;UPDATE CR SAVE SKR

;
JPRINT CURKENT SWF
;AT THE T7TY

;

sPOTNT T0 TABLE

sPMCGVE SAVED SWE TC TABLE

;SAVE CURRENT VALUE

(%4) ;CONVERT CONE ASCII CHAR
;POTNT TO NEXT LCC IN TABLE

24 ;TF €TH DIGYT~-

JBR

sPOINT TO NFXT CHAR

JPRINTER READY?

’
70UTPUT CHAR IN TRBLE
;O0UTPUT ALL CHAR IN TABLE

7
sCONTINUE

UPDATE OR SAVE SR

o Ne e N

7CLEAR CHARACTER COURTER
JCLEAR LAST UPDATED S¥R
sPOINT TO TABLE




<MAIN.

MACY11

DZKAQG.QRC

1901
1082
1003
1004
19985
1086
19487
1088
1409
1816
1011
1012

1038
1839
1440
1041
1642
1943
1044
1945
1446
1447
1948
1049
1059
1951
1852
1853
1654
1855
1456

<MATIN.

8A4142
064146
804150
0804154
9064160
994162
204166
004172
694176
894200
0084204
804206
944212
904214
0894222
294224
084230
804234
0084236
9A424¢9
0784244
284246
884252
204256
#84262
004266
834272
874274
804276
004382
094304
8084310
004312
204316
AA4320
914326
8943340
864336
974340
274344
004346

##4352
20436¢
894366
884374
894375
004402
004410
8084416
87@4424
904432

MACY1l

DZKAQG.QRC

10857
10858
1859
1760
1061

074436
984444
064452
0894460
8084466

39(1046)
27-0CT=T717

165737
188375
813714
1085737
1084375
911437
842714
122714
981417
122714
203855
122714
092452
0822767
803446
062794
885267
0080742
0995014
0205767
991431
012784
042714
062467
8085367
005767
0801412
9008241
106167
000241
006167
8908241
206167
800755
816767
000207
816767
200287
204767
274705
080167

2805915
0425084
842055

187

415
830455
842527
246111
2947187
206583

38(1046)
27-0CT=-77

8085015
044523
047105
050948
8000912

@1-NOV-77 14388 PAGE 19
8352

‘]
177568 1452 TSTB
BPL
177562 MOV
177564 165z TSTR
BPL
177566 MOV
177600 BIC
980915 CMPB
BEQ
208069 CMPR
BGT
00896867 CMPB
BLT
200006 BOO516 CMP
BLE
0000892 ADD
2885984 INC
BR
2853 CLR
098474 TST
BEQ
084722 MOV
0008060 2651 BIC
008454 ADD
08080452 DEC
998446 I8T
BEQ
CLC
0090434 ROL
CLC
000426 ROL
CcLC
280420 ROL
BR
092412 173658 28$: MoV
RTS
000486 173648 243$: MOV
RTS
1773490 2252 JSR
MSG19
177554 JMP

#408515 847111 MSGl:
226503 039461
945532 @50501

850012 £50194
2200861 047528
920122 040506
642040 040511
0851517 0@44524
000012

81-NOV-77 14:88 PAGE 28
98:52

954185 9851185 MSG2:
942523 620122
920104 043117
#51581 086523

QUTKS

143

@ATKB, (34)
Q#TPS

165

(24), e#TPB
#177600,

15, (24)

#15
2085

#68, (24)
22§

#67, (34)
#6, CNTR
#2, 34

24

#TABLE, %4

69, (24)
(24)+, USHREG
CNTR

CNTR

28S

USHWREG

USWREG

USWREG

26

USWREG, SWREG
PC

TEMSWR, SWREG
PC

PC, PRINT

INPUT

3CHAR IM RUFFER?

;N0

sPUT CHAR IR TABLFE
#PRINTER READY?

N0

sECHC IWPUT

(%4) 7STRIP BTH BIT
sCARKTAGE RETURN?

JYES

JTLLEGAL CHAR?

YES

i
3TLLEGAL CHAR?
YES

3

37TH DIGIT?

JYES

JPOINT TO NEXT TABLE LOC

3INCREMENT CHARACTER COUNTER

JCONTINUE

3CLEAR CR FROM TABLE

;IF NO DIGITS WERE INPUT-

G0 SAVE OLD SWR VALUE
;POINT TC TABLE

»STRIP ASCII BITS

3CREATE UPDATED SWR VALUE

sDECREMENT CHARACTER COUNTER

JLAST CHAR INPUT?

JYES
3WO0-ROTATE DIGITS

;CONTINUE
FMOVE NEW VALUE 1C LOC 176
SRETURN

SRESTORE OLD SR VALUE
SRETURN

SREPEAT PROMPTING MSG

;
sREGIN THTS ROUTINE AGAIN

e N Ne e

;
«ASCII<15><12>/MATNDEC-11-DZKAQG/

<ASCIZ<15><12>/PDP-11 POWER FAIL DIAGROSTIC/<15><12>

«ASCIZK15><12>/EXFRCISER END OF PASS/<15>¢12>

SEQ 8019

SEQ Pp2¢



«MAIN.

MACYIl

DZKAQG.QRC

1062
1063
1064
1865
1866
1467
1968
1969
1870
1871
1472
1873
1874
1675
1976
1877
1478
1879
108¢
1881
1882
1683
1484
1085
1@86
1087
1888
1689
1898
1091
1992
1893
1894
1495
1296
1897
1498
1499

-MAIN.

084478
964476
804564
884512
084516
994524
#84532
804540
284544
#B4552
804569
204566
204573
#a4669
204686
084614
894622
24636
864636
p04644
094650
294656
404664
#4672
804676
AA4764
284785
284712
834720

994722
#B4736
834748
834742
874744
204746
8647586

MACVYI1

DZKAQG.QRC

ACTMOD
ALTEST
ALTST1
ALTST2
ALT?2
ALT2A
ALT2AX
ALT2B
ALT2C
ALT2X
ALT3A
ALT3B
ALT3BX
ALT3C
ALT3D
ALT3E
ALT?X
AUTO
BR1
BR2
CKACT
CMDAT
CMDX
CNTEM™
CNTR
CONAC
CONAD
EMTRP
EMTUP
EMTWT
EOP
EXMST
FILDAT
FLAG
HALT1
HALT10
HALT11
HALT12
HALT13
HALT14
HALT1S
HALT16
HALTI1S
HALT19
HALT2
HALT20
HALT21
HAL7T22
HALT23
HALT24
HALT2S
HALT3E
HALT4E
HALTSE
HALTGE
HALTTE

003122
201466
#%1566
#r165¢
2881470
2F1512
2215390
081532
201554
271519
6041674
801724
ar1744
291746
2n1778@
202016
202034
0030872
883326
963512
2730854
282786
An27082
863502
604740
293164
8A3156
083030
003459
271644
003024
002554
002670
8083554
491050
201372
971492
002140
302286
292352
082472
082474
883154
003162
0061062
0083226
803558
063306
#@3426
883552
#@3508
991232
061264
861322
981332
971342

3(10946)
27-0C1-71

205015
928961
$43117
306523
2esg1s
0820762
243117
806523
8085915
252123
847440
451523

1S
452123
028104
251581
865015
220463
243117
306523
295615
020064
243117
206523
295815

28¢

715
220127

208
204722
Br4736
208008
o800
208730
pegeon
oopaae
oopese
eaanal

38(1946)
27-0CT-77

§1-MOV-T77 14388 PAGE 21
88:52 SEGC 2871
842524 852123 MSG3: «ASCIZ<15><12>/TEST1 END OF PASS/<15><12>
847195 0628104
9568040 B51501
690812
242524 $52123 MSG4: «ASCIZ<15><12>/TEST2 END OF PASS/<K15><12>
847185 020104
9599408 051591
006012
346181 942524 MSGS: +ASCIZ<15><12>/ALTEST END CF PASS/<15X<12>
342440 042116
626136 0408520
2085015 aee
240412 652114 MSGh: -~ ASCLZ<15><12>/ALTSTL END OF PASS/<15><12>
920061 947105
0843117 0500449
696523 000012
842524 952123 MSG7: +ASCIZ<15><12>/TEST3 END OF PASS/<15><12>
447135 020164
858848 951501
698012
442524 $52123 MSGB: <ASCIZ<K15><12>/TEST4 END OF PASS/<15><12>
847135 020184
958448 951501
089912
453523 836522 MSG9: - ASCIZ<K15><12>/SWR=/
895012 842516 MSG1@: .ASCIZ<KI5><12><12>/MEW SWR=/
¥53523 936522
<EVEN
TABLE: .=.+14
USWREG: 9
CNTR: a
TEMSWR: 8
ROTATE: 2
PINFLG: B
LLIMIT: 2
<-END
P1-NOV-77 14:08 PAGE 23
28:52 CROSS REFERENCE TABLE -- USER SYMR(GLS SEC e2zz
169 8134
387 513#
388 559#
5784# 599 685
518 529¢
531 5344
536 537#
535 5384
539 5424
532 533#
564 S80#
5854
586 589#
583 585 5924
594 597#
601 67244
581 6114
809 8044
838 8524
869 887#
187 794 7994
1684 814 824
767#
813 8854
998% 1014 1217* 1829 1825% 1826 18944
8244
8224
395# 566% 367% 570% 582 581* 644* 645* Te86* E39* gagx
8774 886
5684
185 7934
7484 751
764# 766
844 891%* 9084¢
4214
593#
5064
641 643#
659 6524
696 698#
797 1214
114 1224
818 8194
823#
4254
834 836#
837 8944
846 8474
872 8734
874 895#
881 8834
464 465#
474 475#%
4884#
491§
4944




CROSS REFEREHCE TABLE -- USER SYMROLS

9864

474
59g%
699
853

685

542
748

718*

€79

476%
591%
T88*
872%
868
738

5Rg*
746%

T17*

748

CROSS REFERENCE TABLE -- USER SYMROLS

JMAIH. MACY11 39(1646) ©G1-NOV~-77 14306 PAGE 24

DZKAQR.QRC 27-0CT-77 B8:52

HALTHE BH1352 4974

HALTIE GH1362 Sea#

HLIMIT @83562 T58% 769 768 98T#

HLT BH3IS56 168 995§

IHPUT #a4126 966 9984 1841

LLIMIT 864756 763 767 10984

Loc BE3116 842 845 8124

LOGICA 683162 378 754 8B4 946 959

LPALT 861422 5164 524

LPALT: GF1662 5624 574

LPTSTL BE1014 4118 431

LETST? 661126 443¢% 457

LPTST BBI652 6224 629

LPTSTA 562264 681# 688

LPTSTS 662538 T444 812

LRTI 863569 566 6084 644 788 839

MASTER 6002840 384#

MASTIM $63264 8424 851

MSG 583614 198 928#

¥561 64352 739 1847#

HSG1E 6p4785 965 1844 15884

MSG2 824436 197 18574

MSG3 584476 429 18628

MSG4 BEAS16 455 1866%

HSGS 684544 522 18784

MSG6H 804573 572 18744

MSG7 804622 627 18784%

MSGB AB4650 686 14824

MSG9 #A4676 962 1886%#

NOP = BAB240 963#

QUTPUT @6422¢€ 963 972#

PFHAND @58¢24 3584 412% 444* 445* 464*
548% 563% 564% 586% 587*
656% 682% 683% 696* 697%
835% 837% 838* 846% 852%

PINFLG 044746 T43% 788% 791% 795% 798%

PRINT 863784 428 454 521 571 626

REALST B5145@ 528¢ 534

RETURY 583744 943 947 9544

ROTHTE BB4744 974* 979 10964

SAVE #A3I566 463% 478% 48S 531% 538*
665 695% 181% 709 747*
854* 864 882% 9114

SAVEL #A357¢ 815% 816* 817 822 9124

SAVEL? 663612 857* 867 9214

SAVE2 $63572 9134

SAVE3 363574 9144

SAVE4 663576 915#

SAVES gal6ed 916#

SAVE6R 863682 917#

SAVET BB3R04 5748 588* 646* 653*% 654
885 9184

SAVES 863666 855% 865 919#

SAVEY 8063619 856% 866 928#

SETSWR @#3630 409 441 514 568 628

STARTL 366284 385¢#

~MAIN. MACV11 38(1746) #1-NOV-77 14:08 PAGE 25

DZKAQG.QRC 27-0CT™=77 88:52

STRRT2 @66218 3864 426

START3 $39224 3894

START4 £AB239 3994

STATUS= 1777176 3934 413% 443% 516% 562%

STR2A B50214 387#

STR?B aEe222 3984

SHREG 208176 3824 438 456 523 573
941% 944 956 957 1635%

SWRG = $%8234 3964 935 937* 941

TABLE pA4T22 972 977 998 1800 1622

TEMPST 8743564 T42% 784 T792% 892* 9884

TEMSWR 684742 781% 956 973 1837 19954

TEST1 6710668 385 408%

TESTIC £081€40 4194

TESTIH A31536 412 415% 419

TEST2 671112 386 446%#

TEST2R 061212 445 461#

TEST28 6861234 462 466#

TEST2C 861318 476 4854

TEST2D 881266 473 476#

TEST3 862036 389 6194

TEST3A 562112 623 6384

TESTI" §62142 639 644%

TEST3C 862242 656 6654

TESTID @822104 649 6538

TEST4 802250 398 678#

TEST4A2 6062324 682 6934

TEST4R AA2354 694 6994

TESTAC 6@2376 699 T874#

TEST4D ¢82458 713 117#

TESTAE @#062366 6854 128

TESTS 692476 384 1374

TESTSA @63166 761 8274 889

TESTSC @63364 852 8644

TESTSE 083239 832 8374

TIMLOP £@2162 647# 655

TKB = 177562 176 925# 1863

TKS = 177560 174 924§ 1681

TPE = 177566 9274 952% 989%* 1006%

TPS = 177564 9264 958 987 1824

TREMST $@2576 744 7524

UPDATE @@3752 410 442 515 561 621

UPDAT1 B63768 783 957#

UPTIME £02422 1114 719

UPXTIM $0U3430 871 874%

GSHREG BB4736 999% 1624* 1829 1831* 1833*

KTIME 68331¢ 844 8494

- = BB4752 3534 358 364 377# 379%
493 496 499 502 565

- ABS. 664752 age

ERKORS

DETECTED: @

628
1837%

19924

680

135

3814
528

687

741

1893¢%

3834
569

477%
623%
797*
874%

18974
789

592+
158

118

9324

781

9564

396
153

517*
624*
T14*
B75*%

196

597
756%

841%

782*

398%
755

518%*
641*%
T15*
881*

9444

602%
757*

849%

186

429
9384

532%
642*
761%
889*

961

686*
758

856

193

424
18914

536*
65e*
81g#
89p*

964

64e*
§33*

876*

8el

487
18924

SEQ 2423

539%
651
8342

1039

657*
845+

878*

SEQ @824

937

492



<MAIN. MACY11 30(1846) 91-NOV-77 14:88 PAGE 26

DZKAQG.QRC 27-0CT-77 988:52 CROSS REFERENCE TABLE -- USEK SYMPGLS SEGC @625
DZKAQG.BIN,DZKAQG.LST/CRF/SOL/NL: TOC=DZKAQG.QRC

RUN-TIME: 1 2 .2 SECONDS

RUN-TIME RATIO: 61/3=17.1

CORE USED: 6K (11 PAGES)




