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1. ABSTRACT 

THE PDP-I! POWER FAIL DIAGNOSTIC CONSIST rF TWO PARTS, ONE OF 
WHICH IS A EXERCISER TEST WHICH CHECK ALL FACETS OF POWER FAIL. 
(REF SEC. 5.2) OPERATOR INTERVENTION IS REQUIRED. 

PART TWO IS MADE UP OF SEVERAL SMALL TESTS WHICH ENABLE THE USER 
TO TROUBLE-SHOOT THE POWER FAIL MODULE WITH SMALL BASIC RCUTIWES. 
(REF. SEC. 5.2) 

2. REQUIREMENTS 

2.1 EQUIPMENT 

PDP-ll 
(MACHINE MAY HAVE UP TO 2BK OF MEMORY) 

2.2 STORAGE 

2.2.1 THE MAIN BODY OF THE PROGRA~ OCCUPIES FROM LOCATION 9 TO 4759 

2.2.2 THE POWER FAIL EXERCISER USES ALL OF MEMORY UP TO THE LOADERS, 
FOR A MEMORY VOLATILITY TEST 

3. LOADING PROCEDURE 

3.1 METHOD 

PROCEDURE FOR HOR~AL A8S0LUTE TAPES SHOULD BE FOLLO~ED. 

4. STARTING PROCEDURE 

****NOTE**** WHEN RUNNING THIS DIAGNOS1IC THE TERMINAL SHOULD BE POWERED 

SEQ !!lU12 

FROM AN UNSWITCHED POWER OUTLET (WOT CONTROLLED BY PROCESSOR ON/OFF SWITCH). 
POWER FAIL TYPE OUT MESSAGE ~AY NOT BE TYPED IF TEH~INIL IS NOT P[.E~ED BY 
AN UNSWITCHED POWER OUTLET. 

4.1 SWITCH SETTING 

WHEN THE EXERCISER TEST OR A DIAGNOSTIC TEST IS 
STARTF.D, THE PROGRAM WILL DETERMINE IF THE PROCESSOR 
HAS A HARDWARE SWITCH REGISTER (SWR). IF THERE 
IS NO HARDWARE SWR, THE PROGRAM WILL USE 7HE SOFTWARE 
SWR LOCATED AT ADDRESS 116. THE OPERATOR SHOULD SET 
UP LOC 176 BEFORE STARTING THE PROGRAM WITH THE 
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4.2 

PAf;E 3 

APPROPRIATE VALUE. 

SWI'l'CH 

15 

14 

FUNC'IIO"1 

SET-HALT AT END OF TEST PASS 
CLEA~!D-LDCP ON 1ES~ 

SET-DISABLE T~Y fPINTING 
CLEA~FD-ENAPLF TTY P~INTING 

NOTEl! THE EXERCISER A~D DIAGNOSTIC ~ESTS WILL ALwAYS 
HALT ON ERROR. 

NOTE2: SINCE THE HARDWArtE Sw P ~AY PE CLE~RED C~ PCwER­
UP, THE PROGRAM DOES NOT REFERENCE ~HE HARDwARE SWR 
DURING LOOP O~ TEST. THEPEFORE, TO CHANGE THE SWITCH 
SETTINGS USING ~HE HARDWAPE SWR THE OPERA~OR MUST RE­
START A TEST. 

THE OPERATOR MAY CHANGE THE SWITCH SETTINGS FROM TRE 
TTY. AFTER STARTING A TEST, THE PROGRAM WILL OUTPU' 
AT THE TTY (IF SR14 IS CLEARED) THE FOLLOWING MESSAGE 

SWR=XXXXXX 

NEw SWR= 

THE OPERATOR ~AY THEN ENTEh UP TO SIX eCTAL DIGITS. 
ENTERING MORE THAF SIX DIGI~S OR A CHARACTER OTHER 
THAN A DIGIT RESULTS IN A REPEA~ OF TRE PROMPTING 
MESSAGE. CARRIAGE RETURN ENTERS THE UPDATED VALUE. 
IF NO DIGITS HAVE BEEN ENTERED, TRE SWITCH REGISTER 
VILUE REMAINS U~CHANGED. 

THE OPERATOR MAV IN~ERRUPT THE EX~RCISER TEST TQ CHANGE 
THE SWITCH SETTINGS BY TYPING CONTRCl-G AT THE TTY. 
THE PROGRAM WILL OUTPUUT IT TRE T~Y THE FCLLOWING 
MESSAGE 

SWR=XXXXXX 

NEW SWR= 

THE OPERATOR MAY THEN RESPOND AS DESCRIBED IN TRE 
PRECEDING PARAGRAPH. 

NOTE3: THE PROGRAM WILL RES~OND TO CONTRCL-G ONLY 
DURING THE EXERCISER TES1, NCT DURING THE DIAGNOSTIC 
TESTS. 

STARTING ADDRRSS OR ADDRESSES 

BEFORE STARTI~G THE OPERA~OR SHOULD REFERENCE THE PROGRAM LISlING 
FOR OPERATOR INSTRUCTIONS FOR EACH TEST. 

SEQ IHU3 

'" 
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4.2.1 

4.2.2 

4.3 

EXERCISER TEST 

THE STARTING ADD~ESS OF THE POwE~FAIL EXERCISER IS 10C.200. 
THE EXERCISER TEST IS CALLED TEST 5. 

DIAGNOSTIC TESTS 

LOC. 21iJ4 IS THE STARTING ADDRESS FOR TESTING THE POWER FAIL TRAP CAPAPILI11 

SEQ 001!4 

LOC. 210 IS TqE STARTING ADDRESS FOR TESTING POWER FAIL FE-START CAPA~j11T~ (USI 

LOC. 214 IS THE STARTING ADDRESS FOR TESTING POWER FAIL RE-START CAPABILITY ( 

LOC. 220 IS THE STARTING ADDRESS FOR TESTING POWER FAIL FE-START CAPABIlITY (USI 

LOC 224 IS TRE STARTING ADDRESS FOR TESTIWG 2MILLI SEC. SEUT DOwN CAPAEILITY OF 

LOC. 230 IS THE STARTING IDD~FSS FOR TESTING 2 ~ILlI SEC. UP II'E OF POWER FAIL. 

THESE SIX TESTS ARE REFERRED TO AS TEST1, TEST2, ILlEST, 
ALTSTl, TEST3, AND TEST4 RESPECTIVELY. 

PROGRAM ANDIOR OPERATOR ACTIC~ 

THE PROGRAM TITLE IS PRINTED FACR TIME THE EXER­
CISER TEST IS STARTED. AN END-OF-PASS STATEMENT 
IS PRINTED IT THE END OF EACH TEST LOOP. A POWER FAIL 
MESSIGE IS PRINTED AFTER THE POWER OFF-ON SEQUENCE OF 
THE EXERCISER TEST. 

THE OPERATOR HAS A LARGE PART IN THIS TEST. IT IS HIS RESPDNSI­
ABILITY TO GENERATE A POWER FAIL CONDITION. 
TO CAUSE A 'ALID POWER FAILURE ON A SYSTE~, REMOVE THE AC 
FROM THE POWER CONTROL PANEL BY EITHER TRIPPING THE AC 
BREAKER ON THE POWER BUS POX, OR PY PULLING THE WALL PLUG, 
WHICHEVER IS APPRDPPIATE~ IN HOUSE, A POWER INTERRUPTER 
MAY ALSO BE USED. 

NOTE1: INTERRUPTING PDW~R BY USING THE FRONT PANEL KEY OR 
THE BREAKER SWITCH ON A PO~ER SUPPLY IS NOT VALID. THIS 
METHOD DEFEATS THE ACTION OF ~HE LINE FILTER OF THE POWER 
CONTROL AND THUS CA~ ALLOW NOISE FROM SWITCHING TRANSIENTS 
TO ENTER THE SYSTEM. 
REFER TO M.A.S.T~ FOR MORE INFORMATION ON POWER 
FAIL PROCEDURES. 

NOTF2: DO NOT INTERRUPT THE POWER DURING TITLE 
PRINT-OUT, WHILE CHANGING THE SWITCH SETTINGS FPOM 
THE TTY, OR DURING THE END-Of-PASS PRINT-OUT OF A DIAG­
NOSTIC ~EST. THE POWER MAY BE INTERRUPTED DURING THE 
END-OF-PASS PRINT-OUT OF THE EXERCISER TEST. 

NOTE3: IF THE POWER IS I~TEHRUPTED DURING THE END-

'" 
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217 OF PASS PQINT-OUT OF THR EXERCISER TEST, 1HE POWER FAIL 
218 AND PoWEH HESTOHE ~oUTINES WILL BRANCH A~CUND THE 
219 CODE 'HAT NORMALLV CHECKS THE STACK FOR A PPDPEP VALUE •. 
22~ THE POWER FAIL AND POWER RESTORE ROUTINES ~ILL ALWAYS BE 
221 FULLY EXECUTED WHFN TTY PRINTING IS DISABLED (SR14 SET). 
222 
223 
224 5. ROUTINE ABSTRACTS 
'25 -----------------226 
227 5.1 MASTER EXERCISER TEST 
228 ---------------------
229 
230 THIS ROUTINE INCORPORATES A ~EMORV VOLATILITY TEST WHILE ~AITING 
231 FOR A POWER FAILURE. THE ROUTINE FIRST DETERMINES THE AMOUNT OF 
232 MEMORY ON THE SYSTEM AND THEN FILLS THAT ~E~ORY WITH A 152525 
233 PATTERN. T~E ROUTINE THEN CHECKS MFMORY FOR THE CORRECT DATA, 
234 IF A POWER FAILURE OCCURS THE ROUTI~E WILL STORE ALL OF THE 
235 ACTIVE REGISTERS AND WAIT FOR 2 MILLISECONDS AND HALT. TEE 
236 ROUTINE ON RESTART RESTORES THE ACTIVE REGISTERS AND WAITS TO 
237 SEE THAT NO OTHER POWER FAILURE OCCURS WITHIN A 2 MILLISECOND 
238 PERIOD. WHEN THE ROU~INE EXI1S FROM ~HE RESTORE IT GOES EACK 
23Q TO CHECKING MEMORY. 
240 
241 5.2 DIAGNOS~IC SUBROUTINE ABSTRACTS 
242 -------------------------------243 
244 POWER FAIL TRAP CAPABILITY 
245 --------------------------
246 
247 IN THIS TEST THE ABILITY OF THE POWER FAIL TO TRAP TO 
248 LOCATION 24 ON POiER DOWN AND POWER UP IS TESTED THE STACK IS 
249 CHECKED FOR THE CORRECT VALUE AND THE STACK POINTER IS TESTED 
250 FOR THE CORRECT CONTENTS. 
251 
252 A HALT OCCURS WHEN POWER IS RESTORED, THE OPERATOR ~UST DEPRESS 
253 CONTINUE TO COMPLETE TEST. 
254 
255 POWER FAIL FE-START CAPABILITY (WAIT) 
256 -------------------------------------
257 
258 IN ~HIS ROUTINE THE ABILITY OF THE POWER FAIL TO TRAP 
259 AND STORE ACTIVE PEGISTERS AND RESTART CORRECTLY USING 
260 A WAIT INSTRUCTION TO WAIT FOR POWER FAILURE IS TESTED 
261 HERE 
262 
263 POWER FAIL PE-START CAPABILITY (BR.) 
264 ------------------------------------265 
266 I~ THIS ROU!INE THE ABILITy OF THE POWER FAIL TO TRAF 
267 AND STORE ACTIVF PEGISTERS, AWD RESTARt CCRRECTLY USING 
268 A BR, TO WAIT FOR POWER FAILURE IS TESTED HERE. 
269 
273 POWER FAIL RE-START CAPABILITY (EMT) 
271 ------------------------------------ '" 272 
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6. 

6.1 

6.2 

7. 

8. 

8.1 

8.2 

IN ~HIS ROUTI~E THE ABILITY CF THE POWER FAIL TO TRJP AND 
STORE ACTIVF. REGISTERS, AND RESTART CORRECTLY USING A EMT TO 
WAIT FOR THE POWER FAILURE IS TESTED HERE 

TEST 2 MILLISECONDS DOWN TIME 

IN THIS TEST THE AMOUNT OF TI~E THE PROCESSOR HAS TO STORE THE 
ACTIVE REGISTERS IS CHECKED THIS TIME SHOULD EQUAL 2 MILLISECONDS 
BEFORE lLL PROCESSOR ACTION MUST BE STOPPED. 

TEST 2 MILLISECONDS UP TIME 

IN THIS TEST THE POWER FAIL LOCK OUT OF 2 MILLISECONDS DURING 
RE-START IS CHECKED. DURING RESTORE FOR 2 MILLISECONDS TRE 
PROCESSOR WILL NOT ALLOW A POWER FAIL TRAP TO OCCUR 

ERROR 

ERROR HALTS AND DESCRIPTION 

REFER TO LISTING FOR ALL HALTS AND DESCRIPTIOWS 

ERROR RECOVERY 

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

HALT NO.1. 

HALT NO.2. 

RESTRICTIONS 

NONE 

MISCELLANEOUS 

EXECUTION TIME 

DATA LIGHTS CON~AIN BAD MEMORY LOCATION (DEPRESS 
CONTINUE TO TEST SEE DATA) 

DATA LIGHTS CONTAIN DATA OF BAD MEMORY LDCATIOI 
(DEPRESS COWTIIUE TO TEST NEXT WORD) 

EACH EXERCISER PASS TAKES APPROXIMATELY 5 SECONDS. 

ACT11 OPERATION 

THIS PROGRA~ WILL RUN UNDER ACTll. 
**IOTE: IN QUICK VERIFV MODE THE PROGRAM WILL RUN 

SEC £l1Hl6 '" 
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329 
33~ 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
341 
348 
349 
358 
351 
352 
353 BBU9B 
354 eBSSS5 
355 
356 
357 
358 UOB24 8S91JD 
359 839926 sesue 
360 880972 
361 
362 
363 
364 
36~ 
366 
'67 
369 
369 
318 
371 
372 
373 
374 
37~ 
376 
371 
378 
319 
388 
381 
382 
383 
384 

989846 
039946 B83U2 

089952 
SBS852 14S0SB 

B89176 
S8S176 Be8U8 

U1298 
898288 UB167 B~2272 

BUT DOES ftOT CHECK AnY OF THE POWERF AIL CIRCUITRY 
BECAUSE ACT "'ttL NOT POIlER FlIL DURtlG QV. 

;PDP-ll POWER FAlL TEST 
;THIS 'PROGRAM CONSIST OF SEVERAL TEST THAT USURl THn 
)POIiER FAfL IS OPERlTING r.ORRFCTLY. 
; , , 
;***PROGRAM SOPPORTS SOFTWARE SWITCH RECISTER (Lec. 176]*** 

; 
;POIiER FAIL TRAPS TO LOCATION 24 

.lOS 

.=9 

.REPT 5 

.+2 
HALT 
.ENOR 

PFHAND: 8 
S 

; 

.REPT 72 
.+2 
HALT 
.ENDR 

;PONER FAIL TRAPPfD TO IIROIC LOCATIOK 

;ADD~ESS OF PO~ER FAIL HANDLER 
;STAtOS 

;POWER FAIL TRAPPED TO VRORC LOCATION 

;489 TO 1988 IN MEMORY IS ASSIGNED TO THE STACK , 

.=46 
LOGICAL 
.=52 
141118 
.=176 

SWREG' 8 ;SOFTWARE SWITCH REGISTER 
.=299 

MASTER: JMP TEST5 ;COMPLETE TEST OF POWER FlIL 
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385 
386 
387 
388 
389 
399 
391 
392 
393 
394 
395 
396 
391 
398 
399 
49R 
431 
4B2 
483 
484 
485 
U6 
497 
488 
409 
419 
411 
412 
413 
414 
415 
416 
417 
418 
419 
428 
421 
422 
423 
424 
425 
426 
427 
428 
429 
439 
431 
432 
433 
434 
435 
436 
437 
438 
439 
448 

999284 
BSli218 
BU214 
sune 
990224 
UB23W 

889234 

081888 
BBlB04 
881018 
881014 
881B20 
801026 
881834 
801136 

aB0167 
818167 
nU67 
U8167 
aB8167 
BOn67 
BB8986 
888888 
177776 
n8987 
aB9938 
998234 
177578 
B01AB9 

812786 
884767 
884767 
912786 
812767 
052767 
B898S1 
U8UB 

98&518 
B88676 
991166 
8B1342 
BD1686 
892814 

SnggB 
BB2628 
892736 
BUBae 
8B1036 
B89357 

111948 826727 17773B 
UlB46 801481 
981858 988088 

BBU52 
881168 
881862 
981864 
8n978 
881874 
88UeI 
881112 
881186 
8UllB 

826727 177720 
081411 
81.81. 
S127U U8218 
112786 UIUI 
U4767 B826~4 
884471 
185767 17787B 
882342 
IIB8n 

811112 B12786 .lllS8 

STARTl: JMP 
START2: JMP 
STR2A: JMP 
STR2B: JMP 
START3: JMP 
START4: JMP 
SP='6 
LIGHTS=\e 
STATUS=177776 
PC=" 
EMTRP=39 
SWRG=. 

TEST1 
TEST2 
ALTEST 
ALlST1 
TEST3 
TEST4 

.NOPD 177579 

.=18n , 
;BASIC PONER FAIL TEST 
; 

;ENTER TEST 1 (TEST TRAP CAPAPlLUY) 
;ENTER TEST2 (TEST RE-STAPT CAPAElLITY) 
,TEST RE-SURT USIRG HR. JRSTPUCTIOll 
;TEST RE-START USING EMT INSTRUCTION 

SEC eere 

;ENTER TEST3 (TEST FOR 2 ~ILLISECCNDS TI~F) OO~. II'E 
;ENTER TEST4 (TES'! FOR TIiO 'ILLISECOKDS) UP tIME 
;STACK 
;DATA LIGHTS 
;LOCATION OF STATUS REGISTER 
,LOCATION OF PC 
,EMULATOR TRAP LOCATION 

;TEST1 IS A ROUTINE USED TO THE POWER FAIL'S ABILITY 
;TO TRAP TO LOCATION 24. 

~OPERATOR INSTRUCTIONS 
; 
; 
TESTl: MOV 

JSR 
JSR 

LPTSTl: MOV 

#1180, SP 
PC, SETSIIR 
PC, UPDATE 

;SET UP SUCK 
; SET UP SIR POlftTER 
,UPDATE SIR 
;SET UP STACK 

176776 r MOV 
,18B1,SP 
ITESTtH,PFHAND 
,357,STATUS 

;SET UP POUtER 
;SET SUTUS BITS 176742 BIS 

8B1B36 

&81357 

WAn 
TEST1H: HUT 
; 
;TEST1 CHECK - CHECK 
;STATUS ~AS SET UP. 

;WAIT FOR POIIER FAIL OPERATOR 
;POWER FUL HALTS HERE UI MAY 

IF STACK liAS DECREMENTED AND 

SHUULD TUPN UFF H!HE 
00115 

TEST1CH: CMP 774"TESTIH ;CHECK PC AID SI' (LUCATIER) 
BEQ .+4 

RALTI: HALT 

HAU2: 

; 

CMP 
BEQ 
HALT 
MOY 
MOY 
JSR 
MSG3 
TST 
BGE 
HALT 

776,1357 
.+4 

#START2,LIGRTS 
,1818, SP 
PC, PRIRT 

SWREG 
LPYSTI 

;ARE THEY EQUAL 
;ERRORI PROCESSOR FAILED TO TRAP 
;LOCATION 774 SHUULD CORT1IN 'TESTIH IN STACK 
;1I1S THE STATUS STORED CORRECTLY 
;TEST 
,ERRCR THE STATUS BErORB THE TRAP ~IS BOT STE~ED 
;SBT UP LIGHTS 11TH ADDRBSS 
,SET UP STACK 
;EID-Or-PASS MSG 

;LOOP 011 TEST? 
,YES 
;NORMAL HALT 10 ERRORS 

,TEST ROUTINE TO CHECK RE-START CAPABILITY 
;OSIRG THB IIAIT nSTROCTIOI 
;OPERAtOR MOST SET HALt SIiITCH TO EWIDLE POSITIOI , 
; 
TEST2: NOV ,1 ••• , SP ;SET OP STICK 
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441 891116 U4767 9925116 JSR PC, SETSWP ; SET UP SWR POINTER 
442 1W1122 U4767 912624 JSR PC, UPDATE ;UPDATE SWR 
443 U1126 812767 BBS357 176642 LPTST2: MOV #357,STATUS ;SET UP CeNDITIDN CODRS 
444 091134 912767 9UBB5 176664 MOV #5,PFHAND+2 ; SET UP POWE~ FUI CODES 
445 901142 012767 931212 176654 MOV ffTEST2A,PFHANO ;SET UP POINTER 1C STORE "OUTINE 
446 901159 912796 901909 MOV #1999,SP ;SP UP STAcr POINHP 
447 911154 U27BB 152525 MOV ff152525,U ,~ET UP FAST MEMOPY 
448 881168 nuSl MOV u,u 
449 881162 9tata2 HOV U,%2 
459 801164 919293 MOV \2,\3 
451 9811&6 919394 MOV !;3,H 
452 U1l79 819495 MOV %4'%5 
453 O811?? 088881 WAn ;WAIT FOR PC~Eb .IIl T.,AP 
454 U1l74 894767 092504 JSR PC, PRI"T ;END-O.-PASS ~Sr. 

455 8912S0 804516 HSG4 
456 0812m2 085767 176778 TST 5~HG ;LODP ON TEST? 
457 9912m6 982347 BGE LPTST2 ;YES 
458 9012U 9B99OS HALT ;NOP~AL TES' ~ALT NC ERRORS 
459 ;OPFRATOR MUST TURN PO~FR Off HFRf 
460 ;ROUTINE TO STORE ACTIVE REG. 
461 891212 022186 038774 TEST2A: CMP #77 4,SP ;15 S'ACK CCPPECT 
462 881216 8n486 BEQ TEST2P 
463 881229 918667 BB2342 MOV SP,SAn ;CoNHNTS OF STACF SHEC. 
464 801224 312767 091232 176572 MOV #HALTJE,PFHAND ,STACK CGNTAI~S .pcr,G ADDF 
465 991232 989BS~ HALT3E: HALT 
466 891234 U9B46 !EST2B: MOV %S,- (SP) ;srOln: PEG 
467 S81236 819146 MOV %I,-(SP) ;SIOH PEG 
46B 991248 Sta246 MOV %2,-(SP) ; STORE PEG 
469 991242 et0346 MOV B,-(SP) ;S'TDR~ PEG 
47S 891244 S10446 HOV %4,-(SP) ;srOH FEr, 
471 981246 n8546 MOV %5,-(SP) ;STCoE PEG FE STACK 
472 881259 822786 SBS760 CMP 1760,SP ;rs STACK CCRRECT 
473 891254 081494 BEQ TEST2D 
474 991256 B12767 091264 176543 MOV #HALT4E,PFHAND ;~HE STACK IS ~RC~G 
475 831264 S8S080 HALT4E: HALT ;WAIT FOR HESTART 
476 801266 012767 sun8 176538 TEST2D: MOV #TEST2CH, FFHAND ;SET UP NEW PDI~TFR 

477 S01274 012767 8aSS85 176524 HOV #5,PFAAND+2 
47B a01392 n0667 032269 MOV SP,SAVE 
47q 9U396 990389 HALT ; ALL AC'!VE HG. STQHEO. WAIT FC •• FSTAF!. 
483 , 
481 ,OPEPATO. ~I1ST TURN pown eN H£~E 

4B2 ;ROUTINE TO RE-STORE ACTIVE REGISTEP AF 'EO RE·STAFT. 
4B3 
484 
4B5 anne 016706 S82252 TEST2CH: MOV SAH,SP 
4B6 891314 922726 152525 C~P #152525, (S')+ ;TEST SAVE Per. FCP FAST MEMCHV 
4B7 a91329 0S140! BEQ .+4 ;""EST FAS' MEMCRY %5 
488 891322 S8988S HAL 151': HALT i~AVE RFG I~ ERPCP 
489 801324 a22726 152525 CMP #152525,(SP)+ iTr.:S'I SAVE Per. FCP FAST MEMCRV 
498 991338 991491 BEQ .+4 ;""EST FAS' MEHPY ~4 

491 991332 aBBOS9 HALT6E: HALT ,SAVE RFG 1-: FH'9CP 
492 981334 822726 152525 CMP #152525, (SP)+ ;TEST SAVE PEG FC. FAST HMCliV 
493 891349 aB1491 BEQ .+4 ;'ES1 F AS. "oMCRY tl 
4H 891342 99999B HALTn: HALT ;SAVE RFG IN FRRCF 
495 991344 822726 152525 CMP #152525,(SP)+ ;TEST SAVE REG. FC. FAST "EMOry 
496 881350 8814n BEQ .+4 ;"1'£51 FAS' MEMCPY %2 
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497 801352 00SSSS HALTBE: HALT ;SAVE REG IN FRRCP 
498 891354 B22726 152~25 CMP ff1525?5,(SP)+ iTES'I SAVE PEG. fCR FAST ME~OP Y 
499 081368 S81491 B~Q .+4 ;TEST FAST ~E~CPY %1 
50S 391362 9DSDOS HALT9E: HALT ; SAVE HG I~ ERRCR 
5Bl S31364 B22726 152525 CMP #l52525,(SP)+ iTES'I ,AST ~E~CPY %e 
5S2 BB1378 BS1481 BEQ • +4 
593 091372 880098 HALTUE: HALT iSAVE REG. H <RHR 
594 B~1314 922786 09B714 CMP #774,SP ;1EST STACK FCR CCRPECT ADD~. 

505 B9149S U14U BEQ .+4 ;~TACK SHOULD HAVF 2 WORDS. 
506 981482 as8988 HALT11E: HALT ;STACK BAS W'CNr. ADD •• 
587 8Sl404 8B9892 RTI iRE"r'URN FRO'" 'TRAP 
SOB 

;TEST bOUTINE TO ~HECK 589 FE-STAFT CAPAE IL lTV 
~Ie ;USING THE PRo INSTRUCTION 
511 ;OPERATOR ~UST SET HALT SWITCH 'I'D Et.'APLE POSI'l'I(lt; 
512 ; 
513 881406 S12786 BU8B8 At TEST: HOV #1 8~g, SP ;SET UP STACK 
514 881412 8P4767 B82212 JSR PC, SETSoR 1SET UP SWR FCHHR 
515 891416 904767 002339 JSR re, UPDATE ;UPDATE SWR 
516 081422 mt2767 B99357 176346 LPALT' MOV #357,STATUS ;SET UP CONDITION CCDES 
517 881439 812767 9WS~85 176379 MOV ff5,PFHAND+2 ; SE"!' UP PCWER FAIL ceDES 
518 991436 912767 SB1478 176369 MOV ffALT2,PFHAND ; S ET UP POW<R DOkN POINTER 
519 091444 812796 891888 MOV ffI88J,SP ;SET UP STACK 
52B 09145S 98S777 REALST: BR ;WAIT FCR PC~H FAll 
521 891452 B84767 892226 JSR PC, PF I"T ;END-OF-PASS ~SG 

522 SB1456 U4544 MSG5 
523 B91468 985767 1165i2 TST SWREG ;LoOf ON TEST? 
524 891464 892356 BGE LPALT iYES 
525 981466 B99BAO HALT ;NCPMAL TES· HAtT NC ERROPS 
526 ; 
527 , STORE RODTINE FOP ALTEST 
528 ; 
529 981470 922796 808774 ALT2: CMP ff714, SP ;HAS STACK PEEN PUSHED ~'ICE 
539 S01474 901496 BEQ ALT7A ;VES STAC~ CCRRECT 
531 981476 818667 992064 MOV SP,SAVE ;SAVE STACK IC IN1EPAGATE 
532 0U592 912767 901518 176314 MOV #ALT2X,PFHAND ;SET UP ERROR POliTER 
533 8B151S 00Uge ALT2X: HALT ;STACK WAS PUSHEC )2< 
534 891512 B22767 991458 177254 ALT2A' CMP ffREALST,774 ;nol'S STACK CCNTAIN CORRECT ADDIiESS 
535 88152a 091494 BEQ ALT2B ;STAU CO'TTIlN Lee PRo 
536 SA1522 B12767 801539 176274 HOV #ALT2AX,PFHAND 
537 991539 US99B ALT2AX: HALT ;LOCATION 774 INCCPPECT 
53B 091532 910667 082839 ALT2B: MOV SP,SAVE ;SAVE STACK 
539 BB1536 S12767 001554 176260 MOV ffALT2C,PFHAND ;SET UP RESTART peINTER 
548 881544 812767 BOS8S5 176254 MOV ,5,PFHAND+2 
541 081552 888999 HALT ;END OF STOPE .oUTINE 
542 S01554 B167116 882936 ALT2C: MOV SAVE, SP ;RE-SET STACK 
543 S0156B 862716 9SB032 ADD #2,(SP) ;SET !lEW RETURN ACDRESS 
544 B81564 899092 RT! ;RETURN TO LOC (ER.)+1 
545 
546 
547 
54B 
549 
558 
551 
552 
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553 , 
554 ,TEST ROUTI~E TO CHECK RESTART CAPABILITY 
555 ,USIIG THE EMULATOR TRlP FOR A UIT 
556 ,OPERATOR MUST SET RALT SWITCH TO ENARLE POSITIOI 
557 , 
558 , 
559 811566 812786 8un8 ALTSTlI MOY ,1888, SP ,SET UP STACk 
56B 811572 884161 882.32 JSR PC, SErSWR ,SET UP SIR POINTER 
561 8n516 804767 882158 JSR PC, UPDATE ,UPDATE SIR 
562 881682 112767 888357 176166 LPALTI: MOyt357,STATUS ,SET UP CORDITIOR CODES 
563 111618 U2767 81 .. 85 176218 NOV ,5,PFHAND+2 ,SET UP POWER FAIL CODES 
564 881616 U2767 8U674 176288 MOV ULT3A,PFHAND ,SET UP POWER DOWI POINTER 
565 U1624 812186 8U ... MOV 'lIn,sp 
566 1&163. 812767 883561 176112 MOY ,LRTI,EMTPP ,SET UP EM! TUP 
561 881636 112761 ae .. 15 176166 MOV #5,EMTRP+' 
568 811644 114112 EMUT: EMT +2 ,EMULATOR TRAP 
569 191646 888776 BR .-2 
578 811658 116767 881731 116152 ALTST2: MOV SAVE7,ENTRP 
511 811656 884167 .82122 JSR PC, PRINT ,END-OF-PASS MSG 
572 181662 884573 MSG6 
573 Be1664 U5767 116386 TST SWREG ,LOOP ON TEST? 
574 881678 8.2344 BGE LPALTI ,YES 
515 861612 .. 8888 HALT ,NORMAL HALT NO ERRORS 
576 ; 
577 ; ROUT IRE TO STORE ACTIVE REGISTERS 
578 ,POIIER 00111 
579 , 
588 881674 816767 116138 881782 AU3A: MOV EMTRP,SAVE7 ,SAVE EMULATOR TRAP 
581 881782 812767 192834 176128 MOV #lU3X,EMTRP ;SET UP ERROR HALT 
582 881718 822786 888174 CMP ,174,SP ,8AS STACK 9EER PUSHED TnCE 
583 Bll714 881414 BEQ ALTlC 
584 881716 122716 181718 CMP 1I778,SP ,RAS STACK BEEI,PUSHED 4 TI~ES 
585 181722 881411 BEQ ALnc 
586 811724 812767 111144 176872 UTlB: MOV ULT3BX,PFHAHD ,SET UP POWE~ FAIL POINTER 
S87 B81732 112767 818115 176866 MOV ,5,PFHAND+2 
588 111748 818667 881622 MOV SP,SAVE ,SAVE STACK 
589 881744 UIB88 AU3U: HALT ,STACK INCORRlCT (STACK PUSHED LESS THAN 2 DR Men TUN 
598 811746 812167 811178 17685. ALT3C: MOV ULTlD,PFHAND ;SET UP RE-START PoIMTER 
591 881754 812167 888885 176844 MoV #5,PFHARD+2 ;SET UP NEW STUUS 
592 111162 811667 811688 MOV SP,SAVE 
593 111766 888888 HlLT ;END OF STORE ROUTINE 
594 ;ROUTINE TO TEST PoliER UP SEQUnCE 
595 ; 
596 , 
597 811778 816786 881572 UT3D: MoV SAVE,SP ;RESTOGE STACK 
598 B81774 822786 8U174 CMP j/174,SP ;VAS STACK PUSHED oRLY TWICE 
599 1B28B8 101123 Bl':Q ALTST2 , 
611 812882 822716 888771 CMP #778,SP ;AIiE VE DOING AN EMT 
681 882886 881413 BEQ ALTlE 
612 882811 118667 811552 MOV SP,SAVE ,STACK IN SAVE REG. 
613 812114 IInu HALT ,STACK INcoRncr 
6B4 BB2816 822767 983561 176744 AtT3E: CMP ,LAU,77' ;DOES STACK CONTAIN con ECT INFO 
6B5 882~24 BW1711 BEQ ALTST2 ,nSEXlT 
6B6 882826 811667 181534 MOV (SP ),SAVE 
687 882832 881911 BALT ,SUCK COliTAUS W~O"G ADDRESS 
698 
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689 
6H 
611 882834 8B8818 
612 
613 
614 
615 
616 
617 
618 
619 
628 
621 
622 
623 
624 
625 
626 
621 
628 
629 
638 
631 
632 
633 
634 
63S 
636 
631 
638 
639 
648 
641 
642 
643 
644 
645 
646 
647 
64B 
649 
658 
651 
652 
653 
654 
655 
656 
657 
658 
659 
66B 
661 
661 
663 
664 

882136 
882842 
182846 
112852 
Bl2856 
192864 
882872 
IB2874 
882118 
812182 
U2186 
882111 

882112 
8~2116 
112128 
812124 
882132 
112141 
112142 
882151 
882156 
882162 
882164 
882171 
882172 
882218 
.12286 
812218 
.,2216 
182224 
182226 
g82234 
112241 

812716 
BB4167 
814161 
812716 
112767 
812767 
881881 
884767 
BB4622 
185167 
882361 
BlUII 

822786 
881411 
B18661 
812767 
B12767 
888888 
812167 
812767 
885167 
18411e 
8221.6 
se1417 
812767 
812761 
8818" 
862767 
122767 
111356 
812767 
818667 
818888 

881818 
881562 
18119/1 
8818U 
BB2112 
888815 

881694 

176878 

811174 

881442 
882141 
888111 

883568 
888.85 
881422 

881774 

882286 
888888 

BI81n 
888843 

112242 
881326 

1757 .. 
175734 

175672 
175666 

17566/1 
175654 

175624 
175628 

881366 
8'136' 

175578 

; 
ALT3X: HALT 

, 
,RMT ACTIVE INSTEAD OF POVER FAIL OR POWER DCWfi 
;EMT ACTIVE ON RESTART INSTEAD OF POWER •• IL 

,ROUTINE TO CRECK rvo MILLISECOND STORE TIME 
;AVERAGE INSTRUCTION TIME 
;ROUTINE WAITS FOR SHUT DOWW IN EI'T LOOP 
; 
TEST3: MOV 81883, SP ;SET UP STACK 

JSR PC, SETSWR ;SET UP SIIR POIlInR 
JSR PC, UPDATE ,UPDATE SIIR 

LPTST3: MOV #l11S,SP ;SET UP STACK 
MOV UESTlA,PFHAND ;SET UP POIIER FAIL STORE POINTER 
MOV ,5,PFHAl'D+2 ;SET UP STATUS 
JillT ;WAIT FOR I~TERRUPT 
JSk PC, PRINT ;ERD-OF-PASS l'SG 
MSG7 
TST SIIREG ;LOOP OR TEST? 
BGE LPTST3 ;YES 
HALT ;NORMAL TEST H11 T 110 ERRORS 

;LOOP 011 TEST 
; RESTART PROGRU 

;OPERATOR MUST TURN POIIER OFF AND ON HERE , 
;TEST FOR 2 MILLISECORDS OF AVERAGE INSTRUCTIO. TIME 
;TIME OF LOOP 51.4 MICROSECONDS 
TEST3A: CMP ,774,SP ;IS STACK CORRECT 

BEQ TEST3B ,STACKER IS CORRECT 
MOV SP,SAVE ,CORTENTS OF STACJ IN SAVE REG. 
MOV ,HU TI2E, PFHAND ;SETUP ERROR HALt 
NOY #8,PFRUD+2 ;SETUP STATUS II0RD 

HALT12E: HALT ;VAlt FOR RE-START 
TEST3e: MOV ,LRTl,EMTRP ;SET UP EMULATOR TRAP 

MOY '5,EMTRP+2 ;SET UP EMULATOR STATUS 
CLR SAVE7 ;SET COUIT TO ZERO 

UNLOP: EN'l+8 ;EMT TRAP (EMT LOOP=57.4 MICROSEC) 
CMP 1174,SP ,IS STACK CORRECT AFTER EMT 
BEQ TEST 3D ;STACK CORRECT CORTIIUE 
MOY ,HAL TI3E,PFllAWD ;SETUP ERROR RALT 
MOV '8,PFRARD+2 ,SETUP STATUS 

HALTl3E:RALT ;UIT FOR HE-START 
TEST3D: ADD tl,SAVE7 ;+1 COURT 

CMP ,35.,SAVE7 1HAS LOOP TAKER 2 MILLISBCORDS 
BRE UMLOP ,TIME LESS THAI 2 MILLISECORDS 
MOV ,TEST3CR,PFHUD ;SET POWER FAIL POlITER 
MOY SP,SlYE ,SAYE STACK 
HALT ,ROUTINE COMPLETE 

, 
;PROGRAM RESrART ROUTIBE 
; 
1 

HC 8812 
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665 892242 116186 U1328 TESTlCH: NOV SAVE,SP ;RESTeR! STICg 
666 182246 uun RTI ;PE1URN TO TEsn 
661 
668 
669 
fi71 
671 , 
672 ;ROUTINE TO TES1 FOP 2 MILLISECONDS CF AVERAGE INSTPUCTlO~ HII£ 
673 ;ACTIVE TIME BEFORE HEX· POWER LOW FLAG. 
614 IEMT LOOP TAKES 56 ~Ir,ROSECONDS 
675 ITHE OPERATOR MUST TURN POWER CFF AND O~ 
676 lVIGOROUSLY 
671 
678 812258 812186 Belin 7EST4: MOV U898, SP ;SET UP STACK 
679 U2254 BS4767 811358 JSR PC, SETSWP ;sn UP swa POI~TER 
688 102269 Be4767 811466 JSR PC, UPDATE IUPOA·E SWR 
681 882264 112786 IU8BO LPTST4: MOV #lBU,SP ;SET UP STACK 
682 Y82271 912761 BS2324 175526 MOV UEST41,PFHAND ;SET POINTEP TC HALT 
683 802276 912767 UI915 175~22 MOY #5,PFHAWD+2 ;SET UP STA1US 
684 U2384 BBB88t WAIT ;WAIT FOR PO~ER F_IL 
685 882386 8B4767 801312 TESTn:: JSR PC, PRINT ;FND-OF-PASS MSG 
686 SB2312 884658 HSG8 
687 S82314 BS5767 175656 1ST SWREG ;LOOP O. ·EST? 
688 992328 882361 BGE LPTST4 ;VES 
689 S82322 asS8SS HALT ;HALT 1"ST ~VER Nf FRRORS 
69B 
691 
692 ; 
693 B92324 022786 UB774 T£ST4A: CMP #774,SP ;IS STACK CORRECT 
694 U2339 ~n411 BEQ TEST4" 
69~ BB2332 918667 U1219 MOV SP,SAVE ;STACK IN SAV~ HG 
696 882336 B12767 BB2352 175460 MOV "HAL T14", PFHAND 
697 832344 et2767 OUSS5 175454 MOV #5,PFH1ND+2 
698 892352 BB8B9S HALT14E:HALT ;STACK DID NCT CCNTAI~ 774 
699 992354 812767 Ba2376 175442 TES.4P: MOV #·EST4CH,PFHA~D ;SEo UP RE-START POINTER 
7BB SB23b2 912767 UBU5 175436 Mnv #5,PF~AND.2 ;SET UP STATUS 
7st U2370 018667 881172 MOV SP, SAVE 
792 U2374 Beauo HALT 
783 ; 
194 ;ROUTINE TC TEST fOR 2 MILLISECONDS UP TI~E (AVEHGE I~STRUCTIC~ 1I~£) 
735 
735 ; 
787 9m2316 312767 9B2472 175428 TEST4CH:MCV #HAL TI5E,PfHAND ;SET Uf HALT IF TPAP ~CCUPS BfFC~~ 2 'I[LISEC(~CS 
198 BBH04 012767 WB3560 175416 MOV #LR·r,E"HP ;SE" UP g"UtATCR 'R~P 
789 Be2412 B16706 e81150 MOV SAVE,S? ;PESTOH STACK 
71B BB2416 805367 831162 CLR SAVE1 ;ZERC SAVF 7 
711 802422 134881 UPTIMF. : E.T+1 ;F~T T~AP (lCCP=5F. .1C~CSF.C) 
712 a@2424 822796 9U774 CMf #774,SP ,"'EST S'!"ACK 
713 892438 081487 BEQ 1ES'4D ; STACK IS CORPECT CCNTI'UE 
714 S32432 812767 892474 175364 MOV ,HALTl6E,PFHAND ;SET UP EF~r~ HALT 
71~ 9B244B 312167 neue 17536Q MOV #B,PfHA~L+2 ;SET UP S'l,US 
716 BP2446 BeSgel 10 AI! ;WAIT FOR POoFR F~IL 
717 882458 m62761 880BU 801126 TEST40: ADD #i,SAVE7 ;+1 COU~TFR 
718 U2456 822767 998844 IIU128 CMP #36.,SAVE7 ;"AS LOCP TAKEN 2 MILLlSECCNOS 
719 8n464 B~1356 B~E UPTI~E ;rc'" VET 2 ~IILISEC(NDS 
72' 992466 BBBl67 117614 JMP TES"4F ;THF POWER HAS rEFN UP fOR 7 ~[LLJS'CCNCS 
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721 802472 SBBee8 HALT15E:HALT ; WE DID NCT HAVE 7 "lLLrSECCNDS (f PC~EF U 
722 U2474 IQnSB HALTl6E:HALT ;STlCK TNCDPHCT AFTER EMULATO. TF AP 
723 
724 
725 
726 
727 
728 ; 
729 ;MEuORY POWER ON/OFF TEST 
730 ;LOAD HEMORY WITH SET DATA PA1TEii~ 

731 ;THEN COMPARE DATA FOR PIT DROP OUT OR PIT PICK UP 
732 ;RE-ENTER COMPARE ROUTINE IF PCWEF FAIL eCCUliS 
733 ; 
734 ;ROUTINE TO DETER~INE THE A~OUNT OF ~E~O!iY 

735 ;ROUTINE TESTS FOR A ~AX OF 2eK 
736 ; 
737 B~2476 B12786 UlB~9 TEST5 : MOV #10"9, SP ;SE' UP STACK 
738 8B2582 U4767 SB1176 JSR fC, PRINT ;OUTfU! TITLE 
739 U2586 U4352 MSGI 
749 182510 114767 Ul114 JSR FC, SET5WP ; SET UP SWR PCINTH 
741 n2514 U4767 881232 JSR PC, UPDATE ;UPDATE S~R 
742 082528 885867 881040 CLR TEMPST ;CLEAP TEMP. STCRAG~ 

743 882524 985867 BB2216 cn PINfLe ;CLFAR PWR INT FLAG 
744 892538 912767 112576 175246 LPTST~ : MOV #TREMST,4 ;SET UP fC~ EUS TRAP 
74S 882536 812761 880348 175242 MOV '348,6 ;LOrK UP PRIORITV LEVELS 
746 882544 812786 UUU MOV #18m~,Sp 

747 882558 885867 8BlSl2 CU SAn ;SET UP TEST fe. PK 
748 n2554 885777 881U6 EXMST: TST @SAVE ;TEST MEMCAV FOP AV~ILIPILITY 
749 812568 162767 884SBB 8nus ADD ,4080, SA VF. ;SET UP TEST FCP NEXT 1X 
758 882566 822761 16813. 00B772 CMP #!68aU,SAVE ;TEST FC~ aus TRAP EiROR 
751 112574 811367 8ME EXMST ;TEST HEn 4K EUCK 
752 882576 085737 88S842 TREMS': TST 8#42 
753 U2682 U14n BEQ .+20 
754 882604 122n7 BB3IB2 808842 CMP ,LOGICAL,@H42 
755 802612 111483 BEQ .+10 
756 802614 162767 883UI B8S744 SUB #3088,SAVF. 
757 882622 162767 8SB5U 808736 SUB #50B,SAVE ;SET UP FOR LAST AVAILAPL~ "ANK 
758 U2631 U6767 88B732 g8B724 MOV SAVE,HLIHIT lLAST AVAILABLE HYMCRY ADDRESS 
759 892636 812767 UJU6 17514B MoV ,6,4 ;RESTORE ·RAP EAL1 PUINTER 
76S 882644 BI6767 8UU6 175134 MoV HLT,6 ;RESTORE HALT. 
761 882652 U2767 813166 175144 MOV HTEST51,PFHAND ;SET UP POINH~ 
762 882661J 812716 811088 MOV ,18B8,SP ;SET UP STACK 
763 U2664 812782 884758 MoV ,LLIMIT,\2 ;LOW I'EI'OPY LI~lt 
764 112618 812722 152525 F1LDAT: MOV #152525, (2)+ ;LOAt DATA INTO HYMORY 
765 982674 026782 888662 CMP HLIMIT,t2 ;COMPARE FOP LASJ MEMEOPY LCCATICH 
766 90278B 881373 BNE FILDAT ;LOAD NEXT LOCJTICN 
767 982712 812782 88475B CMDI: HOY ,LLIMIT,t2 ;SETUP POR COHPARF 
768 882786 826782 881659 CMDAT: CMf HLIMIT,U ;TEST FOR LAST ADDRV.SS 
769 802712 UllS3 SNE "CTMOD 
778 ~TESJ T~E T1Y BUFFER 771 
772 ;POR A CONTROL-G 
773 I 
774 U2714 185737 177568 TSTB 8'TKS ;eBA' n ~UHER? 
775 8"2728 ten2~ BPt SBS ;190 
716 1182122 8131&5 177562 MOV @#Tn, '5 ;STOPF CHAR 
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777 BB2726 842785 17768B BIC #117619, \5 ;STRIP 8TH en 
718 n2732 122785 UUI1 CMPB #7, tS ;COnpOL-G? 
779 912736 881491 BEQ 4eS ;YES 
189 092149 BB9418 BR 58$ ;110 
761 082742 916767 175238 Ul772 49$: MOV StiREG, TEMSWR ;SAVE SWREG 
182 mOnS3 842767 BUUS 175228 BIC ,UBa9, SIIREG ;ENJDLE TTY PRINTIRG 
793 U2756 094767 808776 JSR PC, UPDlT1 ;UPDATE SWR 
184 U2162 195761 980576 SU: TSTH TEMPS! ;PWR FAIL OCCURRED? 
785 082766 100916 BPL EOP ;NO 
786 U27H B32767 049Ue 1752SD BIT IU089, SWREG ;TTY PRINTIMG DISABLED? 
787 882776 eWle26 BilE CKAeT ;YES 
188 BSU9S 012761 n8Ul SB1148 MOV #1, PINFLe ;SET PWR INT FLAG 
789 mB3806 U4767 U8672 JSIi PC, PRINT ;OUTPUT P~1i FilL ~SC 
19q eglA12 9B3614 MSG 
791 B"3~14 885861 991726 CLR PINFLG ;CLEAR PWR In FLAG 
192 00392S 915067 SU54S CLR TEMPST ; 
793 U3B24 832167 049B8B 175H4 EOP: BIT IUUS, StiREG ;TTY PRINTING DISABLED? 
194 9"3832 UUts BNE CUCT ;YES 
795 883034 812767 DSSeal 8917B4 MOV #1, PINFLG ;SET PWP INT fLAG 
796 883042 UB4767 8U636 JSR PC, PRINT ;END-OF-PASS ~SG 
797 193846 894436 MSG2 
198 gnsse 005P67 891672 CLR PINfLG ;CLEAR PUR IN~ FLAG 
199 003054 B1l7B0 0BU42 CHCf: MOV 9#42,U 

;BR IN A6TO MODE BSB 883668 001884 8NE 10TO 
831 BS3062 0A5767 175110 TST SIiREG ;LOOP ON TESt? 
8n 8W3A66 902913 BGE LOC ;YES 
8~3 883818 898988 HALT ;HALT TFST OVER wr ERRORS 
894 893872 885767 89H456 AUTO: 1ST FLAG 
885 SA3876 891487 BEQ LOC 
~96 SB318S 898A85 RESET 
897 803182 884718 LOCICAL:JSR \1,(9) 
888 183104 888248 NOP 
889 803186 880248 HOP 
818 S031l~ SBS248 NOP 
811 S83112 UBl37 aU2ae JMP 9'288 
812 093116 091167 177496 LOC: J"P LPTST5 
813 983122 822722 152525 ACTMOD: CMP #152525, (2)+ ;TEST DATA 
q14 803126 891667 BEQ CMDAT ;COMPARE ~EXT WORD 
815 883138 819267 8SB434 MOY n,SAVEl ; ADDRESS OF ERROR+:2 
816 883134 162767 seOU2 888426 SUB I2,SAVEl ;SU8TRACT TO CALCULATE CORRECT ADDRESS 
817 893142 U6788 8U422 MOV SAVEl, LIGHTS ;DA •• ERROR 1ft THIS ADDRESS 
818 883146 012761 083154 174658 MOV #HAL TlBE,PFHUD ;SET UP POWER F AIL TRAP FOR ERROR 
819 883154 OUS88 HALT1BE:HALT ;LOC DATA LIGHTS CONTAINS BID DATA 
820 
q21 ,FAILING ADDRF.SS IN DATA LIGHTS 
822 BB3156 S177S8 899496 COHAD: HDV @SAVE1,LIGHTS ,PUT DATA IN DISPLAY LIGHTS 
823 S93162 ODllUS HALT19E:HALT ;lIAD DATA 
~24 S33164 900659 COBAC: DR eRDAT ,COMPARE lIEXT WORD 
825 ,EUTER THIS ROUfIRE WHEN POIlEP FAIL OCCURRS 
826 ,STOIiE ALL ACTIVE REGISTERS THEN HALt; 
~27 B33166 910846 TEST5A: MOV LIGHTS,-(SP) ;SAVE LIGHTS 
82~ an17S 9U246 MOV U,-(SP) ;SAVE MEMORY ADDRESS 
829 883172 U5167 981559 1ST PINFLG ;PWR F1IL DU~ING PRINTOUT? 
838 SU176 89U53 BilE BRI ;YES 
831 sel21S 822786 n977S eMP 171a,sp ,IS STACK CORRECT 
832 093294 991411 BEQ TESTSE ;STACK CORRECT 

.HAIN. MACYl1 3Brlm46) Ql-NOV-71 14:U PAGE 16 
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833 
834 
835 
83fi 
837 
838 
839 
849 
841 
842 
843 
844 
84~ 
846 
847 
848 
849 
859 
851 
852 
853 
854 
855 
856 
857 
858 
859 
869 
861 
867 
863 
864 
865 
866 
867 
86R 
869 
879 
871 
872 
873 
814 
87~ 
876 
877 
878 
879 
889 
881 
882 
883 
884 
885 
B86 
887 
888 

883286 
903212 
89322S 
093226 
sel23e 
993236 
993244 
BB3252 
093260 
903264 
883266 
993272 
893274 
993308 
903306 

aB33U 
993316 
U3324 
m~3326 
093334 
903342 
993346 
003352 
903356 
003362 

S'3364 
09331P 
U3314 
SA34SA 
SS3404 
S03419 
883412 
803416 
913428 
883426 
893438 
883436 
SB3444 
003450 
883452 
813460 
883464 
8SH66 
8113474 
B83501 

Bl9667 
912761 
U2767 
saun 
812767 
U2767 
012767 
812767 
005867 
194892 
022706 
BB14e6 
818667 
912767 
908900 

862767 
022167 
081357 
B12767 
812767 
818667 
91B367 
019467 
818567 
BA8esB 

916786 
Bl6783 
816784 
S16785 
005767 
881040 
922786 
881414 
012767 
S80888 
012767 
012767 
985167 
1U4U3 
962767 
022786 
191416 
012767 
Sl8667 
nun 

803512 B22767 
n351S 111357 
883512 012612 
183514 B 126811 

89&354 
113226 174694 
SUUS 174681 

113551 
881095 
913568 
BUseS 
888328 

IU77D 

818266 

174566 
174562 
174556 
174552 

893386 174516 

8eeUl 898266 
998827 U9268 

893364 174479 
898115 174464 
889228 
008234 
SD8232 
080230 

UB176 
808212 
988218 
B88286 
801336 

BU77S 

883426 174376 

88 3552 174366 
BBUB5 174362 
SB8134 

888881 SS9124 
UI77a 

B03Sae 174338 
800866 

NOV 
MOY 
MOV 

HALT2n:HALT 
TEST5E: MOV 

MOV 
HOV 
HOV 
CLR 

USTIM: EMT 
CMP 
BEQ 
MOV 
MOV 

HALT22E:HJLT 

XUME: ADD 
CMP 
8HE 

BRl: MOV 
MOV 
MOV 
MOi 
MOV 
MOV 
HALT 

SP,SAVE 
,HALT2aE,PFHAND 
,5,PFHAJlD+2 

,HAL T21E,PFHANO 
'5,PFHAND+2 
#LRTI,EMTRP 
'5,EMTRP+2 
SAVE7 
+2 
#771,SP 
XTIME 
SP,SAVE 
,HALT22E,PFHAND 

#1, SAVE7 
H3.,SAVE7 
MASTIM 
,TESTSCH,PFHAND 
,5,PYHAND+2 
SP,SA.VE 
%3, 
M, 
IS, 

SAVE8 
SAVE9 
SAVElS 

;STAC~ SAVED 

;SE" UP SU·US 
;WAIT FOR RE-START 
;SET UP FO. :2 MILLISECOND DOWN TI~E ERRCR 
;AVERAGE INSRUCTION TIME 
; SET UP EMULATOR TRAP 

;CLEAR COUNT REGISTER 
,EXECUTF. EMT 
;15 STACK CORRECT AFTER TRAP 
;YES 

;110 SET UP ERROR TRAP SUCK NOT CDRRECT 
;STACK SHOULD EQUAL 77B (SAVE REG. 
;CONTAIHS CONTENTS OF ST1CK) 
;.00 '0 TIME COUNT 
;IS TIMt OK 

;YES SETUP RESTART ADDRESS 
;SAYE STACK 
; 
;SAVE REGISTERS 

;RESTORE ACTIVE REGISTERS AWD RETURN FROM INTERRUPT 

; 
TEST5CH'MOV 

HOV 
MOV 
MOV 
TST 
SHE 
CMP 
BEG 
MOV 

HALT23E: HALT 
UPXTlM: MOV 

MOY 
CLR 

EMTUP: EMf 
ADD 
CMP 
BEQ 
NOV 
MOV 

HALT25E:HALT 

eIiTEMT: eMP 
BIlE 

BR2: MOV 
MOV 

SAVE,SP 
SAYE8, 13 
51VE9, 14 
SAVE10, '5 
PINFLG 
BR2 
,77B,SP 
UPl'l'IM 
'HALT23E,PFHAND 

,HALT24E,PFHAND 
,5,PFHAIID+2 
SlYE? 
+3 
n,SlV!7 
.no,sp 
CHrENT 
#HALT25E,PFHlftO 
SP,SAVE 

,35., SAVE7 
ElIfOP 
(SP)+,I2 
(SP)+,LIGH'fS 

;RESTORE STAC~ 
;RESTORE PEGISTERS 

;PWR FAIL DUStle PRINTOUT? 
;YES 
;IS STACK CORRECT 

;SET UP POR STAC~ ERROR TRAP 

;SET UP POR 2 MILLISECOWD UP TI~E ERROR 

;CLEAR COONT REGISTER 
;EXECUTE EMULATOR TRAP 
; IHCREMEIT EMULATOR TRAP COOIIT 
;IS STACK CORRECT APTER EMT 
,YES 
;STACK WOT CORRECT(SET UP ERROR HALT) 

;STlCl( DID ROT = 771(5&98 REGISTER 
;CONTAIRS COITENTS OF 5'ACK 
;HAS POWER BEEB UP 2 MILLIS!COJDS 

;HO EXECUTE IEXT EMT 
;YES TI~E OK 

SEQ 8815 

SEQ 8Bl6 
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889 BB3516 S12767 U3166 1743sa MOV NTEST5A,PFHANV ,REST ARE ACTIVE REGISTER 
898 983524 B12767 U8U5 174274 HOV #5,PFHAND+2 ;RETURN FROM OO~ER FAIL TRAP 
891 BB3532 U2767 171777 DBe014 MOV #1777n,FLAG ,SET POWER FAIL FLAG 
891 993540 152767 Bona; SD0016 8158 "200,TEMPS! 
893 S~3546 OSSU2 RT! 
894 n3558 uun HALT21EIHALT ;WE DTD NOT HAn 1~0 MILLISECONDS TV STCR~ ACTIVE HG. 
895 BS3552 UOOOO HALT24EIHALT 'POWER WAS NOT ACTIVE FeR TWO MILLISECO'DS 
896 , 
897 , 
898 , 
899 , 
9S9 ; 
9at , 
902 , 
903 088248 NDP=248 
904 aB3554 177777 FLAG 1177777 
90S U3556 UD9U aLTI HALT 
906 883560 8998S2 LRTI: RTf 
991 003562 917508 HLIMIT: 175B9 
90B 003564 seBagO TEMPSTI 0 
999 
910 ;WORK REGISTERS 
911 SB3566 UB08B SAVEl B 
912 0~357S uaa04 SAVEll 4 
913 083572 00aBBB SAVE2, a 
914 803514 BOOUS SAVE3, 0 
915 U3576 sg8UO SAVE4 : a 
916 093600 0S8900 SAVES, 0 
917 0~3682 0a898e SAVE61 0 
918 DB3604 o B0908 SAVF.7, 9 
919 993696 000Baa SAVEB: 0 
92~ 0~36U 008000 SAVE9, 3 
921 803612 oen8S SAVElSI 9 
922 
923 
924 177569 TKS=177~6~ 
ns 177562 TKB=171562 
926 177564 TPS=177564 
927 177566 TPB=177566 
928 03361 4 ge5U5 953520 929122 MSGI • AseE <15><12>.PWP fAIL. 
929 893622 94S586 046111 090 
930 983638 • EVEN 
931 
932 903638 313746 990096 SETSW~' MOV @~6,-(SP) ,SAVE CURRENT VECTeR 
933 803634 913746 a~8834 HOV @#4,-(SP) 
934 933649 812137 883654 009904 HOV #1$,@#4 ;~E~ UP TIMFOUT VFC!OO 
935 903646 895777 174362 1ST @SWRG ,THV TO RfFF.ENCE HARD~A.I 5w~ 
936 003652 039484 BR 2S ,RB IF ·C TTMEOUT OCCURS 
937 S03654 812767 00B176 114352 IS: HOV #SWREG,S.RG ;POfNT TC SOFT~ARF. SWR 
938 S83662 022626 CMP (SP)+,(SP)+ ,RESIORE STACK 
939 BB3664 912637 9U934 2S1 MOV (SP)+,@~4 ;RESTCHE 'I~EOU' VECTOR 
94P 9S3678 912637 8~8936 HOV (SP)+,@H6 
941 003674 917767 114334 174214 MOV @S~PG, SWR~G ;SAVE SWR AT LeC 176 
942 893182 090287 RTS PC 
941 
944 993794 932767 9499~0 174264 PR INT I BIT #490M, S~REG ;SRI4 SET? 

.MAIN. HACY11 30(1946) at-NOV-77 14180 PA GE 18 
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945 093112 80U14 BNE RETURN ;VliS -LISABLE PPI~TING 
946 983714 023127 U8942 093102 C~P @#42, #lCr.lCAL ,UNDEFo AC!? 
947 993722 091419 BEQ R~TUi!N ;yes 
94q 993724 911683 MOV (SP ), %3 ;ADD~ESS OF 'SG AFTER JSR 
949 893126 011303 HOV (%3 ), %3 ,JDDR"SS ~f FIRST CHAR OF HSG 
959 893739 195737 117564 4S' Tsn @nTPS ;PUFFE. HAD¥? 
951 903734 19~375 BPL 4~ P'O-L(lCP 
952 B~3736 112337 177566 MOV~ (%3)+, @#TPB ;YES-PU'" 1o!SC fh Ai! l~TO BUFFER 
953 003742 991312 8NE 4$ ,CONTINUE IE CH AR ,AS NOT B 
954 093744 062716 80S8e2 RETURN: ADD #2, ( SP) ,SET UP nETU.N 
95<; S93759 009287 RTS PC ;PE"URN TO HST 
956 893752 e16767 174228 8~9762 UPDATE: HOV SWR~G, TEMSn ,STORE S~Q VALUE 
957 003769 932767 948990 174219 UPDAT11 BIT #40800, S~REG ,TTV PRINTING LIS~ELED? 
95B 893766 891916 BNE 9~S ;VES-RETUPN Te TEST 
959 903770 923727 008942 9~3102 CMF @ff42, UtOGICAL ,UNDER ACq 
960 893176 091412 CEQ 9~$ ;YE~-PETUPN Tr 1E~T 

961 S84000 094767 177798 JSfi PC, PP INT 
962 994094 994676 MSG9 
963 894986 304767 098014 JSR FC, OUTPUT ;PRIH CURRE~1 %P VALUE 
964 a94012 994767 117666 JSR PC, PRINT 
965 934816 894785 MSG19 
966 834323 334767 939132 JSR PC, INPUT ;UPDA'1'E CR t';AVE S'Wf( 
967 304324 30n07 93S: RTS PC 
968 ; 
969 ,HINT CUHENT SoF 
913 ; AT 'IHE t"y 
971 , 
912 094026 312794 004722 OUTPUT: HOV #TARL~, %4 ;POTN'" '!'o tABLE 
973 334832 816714 000794 MOV TEMSWR, P4) '~wVE SAVED SW. 1C TARLE 
974 094936 911467 399H2 BS I MOV (\4 ), ROUTE ,SAVE CURRENT VALUE 
975 S84342 042714 177770 BIC #11777~, (H) ;CONVERT ONE ASCII CHAn 
976 094846 962724 8888GB ADD #68, (%4)+ ; PO TNT 10 NEXT UC I~ TABLE 
971 994052 922794 894736 CMP #HBLE+14, %4 ;TF €7H DIGIT-
918 934056 901411 BEQ us ;BR 
919 334860 816714 998663 MOV ROTA "', (%4) ;POI NT TO NHT CHAR 
989 834064 008241 CLC 
981 034966 006314 ROR (M) 

q82 93497B 880241 CLC 
983 OS48n 896314 ROR (%4 ) 
984 334874 399241 CLC 
985 9S4R76 996314 ROR (%4 ) 

9R6 904189 DB9156 SH BS 
981 0841S2 185737 111564 18$: TSTR @#TPS ;PRINTER RoADn 
988 3S4186 198375 BPL 10$ ; 
989 984110 014437 177566 MOV -(%4), @UPB ,OUTPUT CHAR IN TAELE: 
999 884114 922784 904122 CMP #TABLE, %4 ;OUTPUT ALL CHAR IN TABLE 
991 904120 8914S1 BEQ 12$ ; 
992 094122 999767 DP 19$ ;CONtINUE 
993 934124 8W8207 12$1 RTS PC 
q94 , 
995 ;UPDATE OR SAVE S~R 

996 
997 , 
998 BW4126 995967 989636 INPUT, CLR CNTH ;CLEAR CHARAC'ER COUN·EP 
999 U4132 B95861 SU698 CLR USWREG ;CLEAR LAST UPDATED SWR 

180S 094136 012784 094122 MOV #TA~LE, 14 ;POINT TO TABLE 
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ten 884142 185137 177568 14$: IS7B IUltS ;CHAR I" RUFfER? 
1882 814146 118315 8PL 14$ ;110 
1193 884158 813714 177562 NOV UTn, "4) ;PUT CHAR II TABL! 
18B4 8.4154 195137 177564 16$: TSTH 8tTPS ;PRINTER READY? 
1U~ 164168 188375 BPL 16$ ;RO 
1986 114162 811437 177566 NOV (\4), IUPD ;ECHD IIIPUT 
1981 814166 842714 177618 BlC 1177688, (U) ;STRIP BTH BIT 
1888 184172 122714 818815 CMP8 ,15, (H) IClRBI1CE RETURR? 
UI9 804176 801417 BEQ 28$ )YES 
1918 8842BB 122714 888.68 CMP!! '68, (14) ;ILLECAL CHIR? 
1811 884284 813855 BCT 22$ ;YES 
1812 114286 122714 188167 CMPB '67, "4) ;ILLECAL CHAR? 
1813 U4212 U2452 BLT 22$ ;YES 
1914 884214 822761 888186 818516 CMP '6, CWTR ;7TH DIGrT? 
1815 884222 883446 DU 22$ ;YES 
1816 U4224 862714 181812 ADD ,2, \4 ;POIIT TO IEXf TABLE LOC 
1917 8114238 085267 818584 IIIC CIITR ;IRCREMERT CHARACTER COUlTER 
1918 884234 8BB742 BR 14$ ;CONflNUE 
lU9 814236 815814 Us: CLR (14) ;CLEAR CR FROM fABLE 
1m21 SA4240 185767 888474 TST CUR ;IF ftO DICITS MERE INPUT-
lS21 884244 811431 BEQ 245 ;CO SAVE OLD SMR VALUE 
1822 884246 812784 884722 MOV ,TABLE, '4 ;POIBT TU TABLE 
1823 U4252 042714 818868 26$: DIC ,68, (14) ;STPIP ASCII BITS 
1924 884256 862467 818454 ADD (14)+, USWREG ;CREATE UPDATED SiR VALUE 
1825 814262 815367 881452 DEC cnR ,DECREMENT CHARACTER COUNTER 
1126 8114266 005767 888446 TST CRTR JUST CHn UPUT1 
U27 884772 981412 BEQ 28$ ;YES 
102q 894274 8U241 CLC ,liD-ROTATE DICITS 
1829 884276 886167 888434 ROL USWREG 
1138 SB4382 818241 CLC 
U31 884384 886167 888426 ROL USNREC 
un 884318 888241 CLC 
1133 S84312 886167 888428 ROL USWREG 
U34 884316 888755 8R 26$ ;CONTINUE 
1335 084328 816767 8U412 173658 28$: MOV USWREC, SMREC ,MOVE IIEli VALUE TD LOC 176 
1836 884326 818207 RTS PC ,RETURR 
IB37 884338 816767 81B496 173641 24$: MOV TEMSlIR, SliREG ;RESTOR! OLD sn VALUE 
1838 884336 888287 RTS PC ;RETURN 
1839 OB4348 884767 177341 22$: JSR PC, PPIlIT ;REPEAT PROMPTINC MSG 
1148 SA4344 884785 MSC18 , 
1841 884346 888167 171554 JMP UPUT ,BEGIN THIS ROUTIIIE AGAIN 
1842 ; 
1A43 
1A44 
184S 
1846 ; 
1~47 804352 usn5 S4851S 847111 "SCI: • ASCI I(15)(12)/MlINDEC-11-DZKAQCI 
1~48 8B436B 842584 826583 838461 
1849 8&4366 8420S5 845532 8585B1 
liSA SB4374 187 
1951 8~437S 315 8ssn2 858184 .lSCI7.(15)<12)IPDP-ll POliER FAIL DIAGlIOSTIC/(ls>(12> 
1852 884482 838455 8281161 847521 
1853 884418 842527 828122 848586 
US4 884416 846111 842848 848511 
taSS U4424 847187 851517 844524 
lAS6 884432 886583 188812 
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US7 
1858 
laS9 
1P.60 
1861 

884436 
814444 
814452 
8S4468 
814466 

U5US 
844583 
847185 
858148 
811012 

854185 B51l85 
842523 8211122 
8281S4 843117 
.51581 816523 

MSG21 .ASCIZ(15)(12>/EXFRCISER END OF P15S/<15><12> 

5£Q8819 

SEQ 8828 
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1061 8U4U 085815 942524 852123 MSGJ: .ASCIZ<15><12>/T£STl END OF PASS/<IS>(12) 
1063 n4476 028861 847105 828U4 
lA64 084584 843111 8SU48 851581 
1165 984512 296523 eBS912 
U66 884516 USUS 042524 852123 MSG4: .ASCIZ<15>(12)/TEST2 END OF PASS/<1~><12> 
1967 &84524 828~62 847U5 82BU4 
U68 804532 843117 858848 851581 
1969 U4548 006523 ISB912 
1818 884544 005815 346101 842524 MSG5: .ASCIZ<lS><12>/ALTEST END OF POS5/<15><12> 
1971 U4552 9~2123 842440 842116 
1372 U4569 847448 828106 848528 
1073 894566 051523 915815 808 
1874 004573 815 849412 852114 MSG6: .ASCIZ<15><12>/ALTST1 END OF P1S5/(15)<12> 
1815 904688 852123 820B61 847185 
1976 804606 020184 943117 059B48 
1877 U4614 951S01 U6~23 990812 
1"'8 U4622 095815 842524 852123 MSG7: .ASCIZ<15><12>/TEST3 END OF PlSS/<IS><17> 
1119 084638 820~63 947U5 828194 
US8 984636 943117 1i150848 851581 
1981 894644 B86~23 09BB12 
1682 894650 815915 842524 852123 MSGB: .ASCIZ(15)(12>/TEST4 END OF PASSI<1~>(12) 
1883 9A4656 828e64 947135 829U4 
1984 884664 843111 B5S040 851S81 
!BBS aB4612 806523 BBB0l2 
1086 984676 U5U5 953523 936522 MSG9: • A5CIZ(lS>(12>/ SWR=/ 
1887 884784 B8e 
1B8~ 884785 015 835812 842516 MSGU: .ASCIZ<15><12)<12}/~EW SWR=/ 
1089 B84717 028127 853523 83652? 
1898 8S4129 008 
un n4122 .EVEN 
un 804722 BP4736 TABLE: .=.+14 
1093 084736 008088 USWREG: 8 
1894 a84748 B0880S CNTR: 0 
1095 8B4142 000~8B TEMSWR 8 
1096 894144 8eOO8B ROTATE 8 
1897 894746 888080 PHFLG 8 
1998 884150 080800 LLIMlT 8 
H99 8~eABl .END 

.MArN. Mlevu 30(lH6) n-~OV-77 14: 08 PAGE 23 
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ACTHOD 993127 769 813# 
AUEST 9914H6 387 513# 
ALTSTI 9~1~66 388 55911 
ALTST2 n1650 579~ 599 695 
ALT? aB1419 518 529' 
ALT2A 8n512 53~ 5341 
ALT ?A X 99153B 536 5371 
ALT28 891532 535 538# 
ALT2e a815~4 539 542# 
ALT?X en~l~ 532 533* 
ALT3A 981674 564 5891 
ALT38 Ul124 586# 
ALT38X 9~1144 586 5~9# 
ALTlC 9~1 '46 5q3 585 59U 
ALT3D 89l11P 59B 597# 
AlT3E 892'16 691 6~4# 
ALT1X 982934 581 6tH 
AUTO 093972 839 884# 
8R1 883326 838 852# 
BR2 903512 8~9 88H 
CKACT 993954 181 194 199. 
CHOAT 992786 768# 814 824 
C"DX 892782 161# 
C~TEM~ aB3502 8Ag 885ff 
CNTP S94140 998' le14 U17* 1879 1025" 1026 1894ff 
CONAC 893164 824# 
COHAD U3156 822n 
EMTRP UU38 395_ 566" 367* 519" 583 561" 644" 645" ns' B3'" 84e' 
EMTUP 983450 877# 886 
EMTVT 891644 568# 
EOP 993924 785 7938 
EXMST 982554 748, 151 
FILDAT 882678 164, 766 
FLAG 883554 894 891" 994# 
HALTl saU58 421# 
HALTU 8B1372 503# 
HlLTl! n14S2 586# 
HALT12 n2149 641 643# 
HALTD 182286 659 652# 
HALT14 B023S2 696 6988 
HAUlS 892472 797 7214 
HALT16 882474 714 722' 
HALTIS 883154 Bl8 B19# 
HAtTI9 BS3162 823J 
HALT2 B81e62 425t 
HALT29 aB3226 B34 836# 
HUT21 n355S 837 8941 
HAL'Tn BW3386 846 841# 
HALT23 983426 812 873' 
HALT24 BB355? 874 895# 
HALT25 SS35U 881 B83, 
HALT3E 031232 464 465# 
HALT4E 1@1164 474 475t 
HALTS! 881322 488# 
HALT6E 981332 4918 
HAL'!'?! Ul342 494# 



'" 
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aa,51 CROSS ~Ef'ERENCE TABLE -- USER SYMBOLS SEQ 0B23 

HAL78E e~1352 4Q7# 
11ALT9E 500# 
HL! MIT 15S' 1&5 168 931# 
ilL! 1&~ 905# 

966 999# taU 
153 767 U9Sff 

LOC e02 805 912ff 
318 754 807# 946 959 

LPAL'i' 516# 524 
lPALT~ 0%1632 562# 574 
LPiS'tl g01014 111# 431 
LP'iST? 00112& 443# 451 
LPTST3 a02052 622# 629 

661# 688 
144# 812 
566 604 644 106 839 906# 

MASTER g002B~ 384# 
14AS'l"Hl 003264 642# 851 
M5G 063614 '19O 928# 
M5Gl 004352 739 1341# 
MSGH O04735 965 104~ uas# 
MSG2 604436 197 1~57# 
MSG3 004470 429 1362« 
14SG4 301516 455 H66# 
MSG5 ~04544 522 UH~ 
MSG~ 004573 512 Im74# 
MSG7 004622 621 H1B# 
MSG8 G~4650 686 UBH 
MSC9 004676 962 1386# 
NOP 000240 903# 
OUTPUT e~4~26 963 972# 
PFHAND 0Z0024 358# 412' 444* 445' 464' 474' 476' 471' 517' 518' 532" 536' 539' 

540* 563" 564' 586' 587' 59B' 591' 623' 624' 641' 642' 65f' 651' 
656' 6B2' 6B3' 696' 697" 699' 1 IH'J * H7* 714' 715' 761' 818" 834 1t 

835" 831* 83B" 846' 852' B53' 872' 874' 875' 881' 889' 89 S* 
PIHLG 004141> 143' '18S'k 191" '195" 798' 829 866 1097# 
PRInT 003704 428 454 521 571 626 685 738 789 796 944# 961 964 1039 
~EAtS'f tl0145~ 523# 534 
RETURN ~0J'144 945 947 9544 
ROTATE 004744 974* 979 1396# 
SAVE 003%6 463* 4'18* 485 531* 53B* 542 5R8* 592' 597 6P2* 6e6' 642' 657-

665 695* 701' 709 147' 748 149* 750 756' 151'* '158 633" 845' 
854* 864 882' 911# 

SAVE! 003'i7~ 815- 816' 817 822 91H 
SAVE10 003612 85'7* 867 921# 
Si\VF:2 003512 913# 
SAVE3 003574 914# 
SAVE4 003'76 915# 
SAVES 0~3630 916# 
SA.V~h 003602 9tH 
SAVE7 iHBf104 S70 580'" 646* 653' 654 1HJ* 117- 718 841' 849' 850 876' 876-

885 91 S# 
SAVES 0036e6 855* 865 919# 
SAVE9 033010 856' 866 928# 
Sf.TSWR 0~3630 409 441 514 560 620 679 742 932# 
S'1"P,PTl 000704 385# 

'" ~A I N ... MlCVl1 30(1~46) ~1-NOV-17 14:00 PAGE 25 
DZKAQG.aRC 21-0C·-77 09,52 CROSS REFERENCE TABLE -- USER SYMROts SEQ 0o,4 

SHRT2 000210 386# 426 
sTARn 800224 389# 
START4 B~0230 390# 
STA TU ~ = 1 TIT!" 393# 413* 443* 516' 562' 
ST~2' ~~0214 387# 
STR7H 0~022~ 3QS# 
SWREG 000176 382# 430 456 523 513 628 681 781 782' 786 793 8U 937 

941* 944 906 9"1 1035" 1937" 
SWRC 0"0234 396# 935 937" 941 
TABLE 004'122 912 917 990 1000 1022 U92# 
Tf.t~PST 0~3564 742* 784 192' 892' 90B# 
Tf.MSWR 004747 781* 956' 973 1337 1095~ 
TEsn 001000 385 40811 
TES'flC 001040 419# 
TEST111 331036 412 415# 419 
TES~2 001112 386 44e# 
TEST2A 001212 445 46H 
r~ST2~ GG1234 462 466# 
TEST2C eZ13U 476 485# 
TEST2D 0U:!66 473 476# 
1'EST3 0a2036 389 619# 
tES"'3~ 002112 623 638# 

002142 639 644# 
002242 656 665n 

TES~3D 002210 649 653# 
TEST4 002:>50 390 678# 
TE514' 002324 682 693# 
TEST4P fl02354 694 699# 
TEST4C 0"2376 699 707# 
'tES1'4D 002450 113 717# 
HSHE ~G2306 685# 720 
TESTS 00241fi 384 731# 
TEST5A "03166 '/61 827# 689 
TEST5C 003364 852 864# 
n:ST5E 003230 832 837# 
TlMLOP 002162 647# 655 
!KB 177562 176 925# He3 
TKS 177560 774 924# un 
rPB 1 Tl566 921# 952" 989' 1306" 
TPS 171564 926# 9S9 981 1904 
TREMS~ 002516 744 752# 
UPDATE U3152 410 442 515 561 621 680 741 956# 
UPDATl 003760 783 957# 
UPl1ME 002422 111 # 719 
UPX .1M 003430 871 B74# 
USWPEG 00473" 999* 1024" U29* 1831* U33* 1035 1393# 
KTl~E 00331~ 844 849# 

034752 35Jff 358 364 37H 379# 3BU 383# 396 39B# 429 424 481 49B 
493 496 499 582 505 520 569 153 755 939# 1891# 1992# 

. AH5. 0~4752 0ew 

gkr~OHS DETECTED: 



.MAIN. MACYlt 39(1946) BI-NOV-77 14:99 PAGE 26 
DZKAQG.QRC 27-0CT-77 98152 CROSS FEFERENCE TABLE -- USH SYM%LS 

DZKAQG.BIN,OZKAQG.LST/CRF/SOL/~L:rOC=DZKAQG.QRC 
RUN-TIME: 1 2 .2 SECONDS 
RUN-TIME RATIO: ~1I3=17.1 
CORE USED: 611 (11 PAGES) 


