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ABSTRACT

THIS DIAGNOSTIC WILL TEST 0 = 124K OF M0S OR CORE MEMORY
ON ANY pDp=ii FAMILY COMPUTER, SOME TESTs ARE WORST CASE
FOR MO0S AND SOME FOR CORE, RUT ALL TESTS 3RE ALWAYS RUN,
THE TESTS OCCUPIEs LEgs THAN 2K OF MEMORY sO IT CAN BE
USED TO TEST A SYSTEM WITH ONLY 4K OF MEMORY, IF ONLY 4K
EXIstss HOWEVER, THE ABgOLyTE LOADER Ig MNr gAVED.

THIS PROGRAM CAN BE RUN UNDER XXDP, APT AND ACT MONTTORS,
ON pRrOCEggORs WITH NO HARDWARE SWITCH REGISTERs SOFTWARE
SWITCH REGISTER s LOCATION {96,

GETTING STARTED

IF NO FARDWARE SWITCH REGISTER SET LOCATICN {76 TO OBTAIN SWITCH
OPTIONS,

TO STARTS

A, SET SWITCH REGISTER = gpaen

B, START AT 200,

C, THE MEMORY LIMITS WILL BE PRINTED,

e gEE SECTION 4,4 FOR pEST OF ppIMNrOnTs EXPECTED,
E, "PASS#mi" WILL BE TYPED LAST, AND THE TEST WILL

RESTART,

Fe TO HALT THE TEST, TYPE CONTROL«C, THIg WILL INSURE THE
PROGRAM Is RELOCATED BACK T0 LOWER MEMORY,
BE PATIENT, THE CONTROL=C IS ONLY RECOGNIZED AT THE END
OF 7HE CURRENT SUBTEST.
G, IF AN UNEXPECTED HALT OCCURS SEE SECTION 6,8, IF AN
ERROR # Is TYPED gEE SECTION 6.2,

JCAUTION}

BEFORE "DIGGING" INTN THE LISTING READ
SECTION 9,

SWITCH SETTING SUMMARY (SEE SFCTION 4,1 FNR DETAILS)

BIT1S(1@P@p@)  HALT ON ERROR

BIT14(0400060) LOOp IN sURTEST DEFINED RvY BITs <31¢>
BIT13(020000) INHIBIT ERROR PRINTOUTS

BIT12(21000A) ENABLE TESTING ABOYE 28K (wITH MEMORY MANAGEMENT)
BITii(emd4one) ENABLE PARITY TESTING

BITi0(022009)  HALT AFTER EACH SUBTEST

BITp9(e0inon) INHIBIT PROGRAM RELOCATION
BITGR(000460) TYPE FIRST FAILING BRIT ERnOR PER 4K,
BITg7(e@e20¢)  ENABLE LONG GALLOPING TEST
BIT@6(97010A) INHIBIT MEMORY SIZING

BlTes(egendn) INHIBIT "PASS#XX" PRINTOUTS
RIT4(A0002¢) INHIBIT PRINTOUTS

BIT@3=BITpe BEGINMING TEST NUMBER,

A

SEQ @003
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REQUIREMENTS
EQUIPMENT
STANDARD 11 FAMILY COMPUTER WITHF A CONSCL® QUTPUT DPEVICE

AND FROM 4K TC 124K OF MEMORY. PPROGRAM WILL ALSO RUN ON THE
PDTey1 AND ON 30K LSI SYSTEMS,

STORAGE
PROGRAM STORAGE = ¢9@0 = 7744, PROGRAM EXPANDS FOR ERROR

HIgTORY AND 70 sAVE ABsOLyUTE LOADER Op xXnPp CHAIN MONITOR,.
(SEE SECTION g9, FOR DETAILS)

LOADING PROCEDURE

USE STANDARD PROCEDURE FCR PDP=1j ABSOLUTF BINARY FORMATTED TAPES,

STARTING PROCEDURE

SWITCH SETTINGS

SOFTWAPE SWITCH REGISTER = LOCATION 176

RIT15(100000) HALT ON ERROR

BIT{4(R40000R) LoOp ON TEST DEFINER BY SYWITCH REGISTER BITS <33@>
BIT13(P20006) INHIBIT ERROR PRINTOUTS

BIT12(010000) ENABLE MEMORY MANAGEMENT (TESTING AROVE 28K, 3¢K SYSTEM DOES NOT

NEED Kr suUppPORT)

PIT11(@040e0) ENABLE PARITY MODULES,
I"pAR" WILL BE TYPED

BITig(an20a¢) HALT AFTER EACH SURTEST
{pREss CONTINUE 10 DO NEX+ sUBTEST

BITO9(00100¢) INHIBIT PROGRAM RELOCATIOV
1IF SET LOCATIONg 430=7776 WILL NOT BE
ITESTED,

RITAB(RNG4A0) TYPE FIRST FAILING RIT IN EACH 4K BANK ONLY,
I7HE T7OTAL ERROR COuNt (ye T0 377) wILL
{BE SAVED IN THF ERROR HISTORY,

BITG7(@0a200) ENABLE LONG GALLOPING TEST,
1"GLeP" WILL BRE TYPED,
1CAUTION] INCREARSES TEST TIME BY FACTOR OF 25,

SEQ ©Pe4q
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216
217 BITve(aCn102) INHIBIT MEMORY SIZIKNG,
218 ITHE MEMORY LIMITs MusT BF SETUP IN THE FOLLOWING LOCATIONgS
219 (VALUES TO TEST @~=8K ARE SHGWN)
220 (LOWTWO=RLOCATION 324)
221
222 LOWTWO; @ s STORE BITS 17:16 OF LOW TEST ADDRESS
223 LOwWADD: @ $sTORE REST OF LOw TEST ADDRESS
224 $PQ NOT ATTEMPT TO SET THF LOWFR LIMIT
225 $AT OR ABOVE 160200 ON A 30K LgI SYSTEM,
226 : THE PROGRAM WILL ASSUME MEMORY MANAGEMENT
227 3"UST BE USED,
228 HIGHTWO; ¢ :STORE BITS {7316 OF HIGH TEST ADDRESS
229 HIGHADD: 37776 3<TORE REsT OF HIGH TFRsT ADDRFSS
230
231 BITOS(A00040) INHIBIT "PASS#XX" PRINTOUTS
232
233 BITP4(000020) A, INHIRIT ERROP BISTORY PRINTOUTS, THE
234 ERROR HISTOPY CAN sTILL BE OBTAINED
235 BY TYPING CONTROL=C,
236 B. INHIRIT pRINTOUTS "PAR","GLP","TST13 BNK XX",
237
238 BIT@3=BITVN NUMBER OF TEST (@=13) TO rUN FIRST,
239 INORMALLY (ySED wITH BIT14 (LOOP ON TEST)
249
2414
242
243 [4,2] CONTROL=C OPTION
244
245 CONTROL € (*C] AFTER COMPLETION OF THE CURRENT TEST,
246 THE ERROR HISTORY (SEE sEC. 6.,3) WILL BE
247 TYPED, THE PROGRAM WILL HALT IN LOWER MEMORY,
248 PRESSING CONTINUE WILL REgTART THE DIAGNOSTIC.
249
25¢ (4,3] STARTING ADDRESS= 200
251 REsTApT ADDREgs = 250 Op 200
252
253 RESTART AT 200 CLEARS PASS COUNT (gPASS) AND PRINTS "CZKMAF" TITLF,
254
255
256
257
258
259 [4,4) PROGRAM AND/OR OPERATOR ACTION
260
261 1) LOAD PROGRAM INTO MEMORY USING ARROLUTE LOADER,
262 2) SsET OpTIONg (SEE SEC. 4.1)
263 3) START THE PROGRAM AT 200
264 4) THE FOLLOWING IS AN EXANMpLF WITH FXPLANATIONS
265 OF THE PRINTOUTS EXPECTED,
266
267 PXXXXX=YYYYY" :ADDRESSES OF TESsT BOUNDARIES,
268
269 "PAR" :IF PARITY OPTIOM SELECTED
279

271 "GLP" ;IF LONG GALLOPING CPTION SELECTED,
-
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272 ;PRINTED AS TSTi1 IS ENTERED.

273

274 "TST13 BNK gpn sENTERING BANK @¢ IN TEST 13,

275 "PST13 BNK 01" :AND BANK 1,,,

276 ETC.ows ;UNTIL ALL RANKS (UP TO 7) HAVE REEN TESTED,
2717

278 "RELn sTHE DIAGNOSTIC RFLCCATES TO HIGHEST

279 sLOCATIONS UNDER tTEST AND RUNS TSTO=TsT13 AGAIN,
280

2814 "TST13 BNK pav sTESTING BANK @@ IN TEST {3 (RELOCATED STATE,)
282 ;NCTE=0ONLY BRANK @ Ig TESTED IN THE RELOCATED STATE.
283

284 "PASSH#XX" :WHERE "Xx" IS THE PASS NO,

285

286

287 ADDITIONAL PRINTOUTS

288 "NO pAR" :PRINTED IF pARITY SELECTFD ByTt NOT AVAILABLE,
289 )

290 "NO KT" sPRINTED IF SWR BIT 12 IS SET AND NO MEMQRY

291 sMANAGEMENT AVAILABLE,

292

293

294

29% 4,5 LONG GALLOP OPTION

296

297 NORMAL WORST CASE Sk SFETTING = 0@¢P0®, FOP LONG GALLOP

298 SR = 20P, LONG GALLOp OpTION SHOULD ONLY RE USED IF AN

299 MOs MEMORY PROBLEM IS SUSPECTED AND NO OTHER SUBTESTS

300 WILL FAIL, 7HE TFst TIMF Is INCRFASED 25 TIMFgs,

304

302

303

304 [5,0) PROGRAM HALTS (NORMAL4$ ERRCOR)

345

396 THIS 1s A LIST OF EXPECTED HBALTS, IF THE TEST HALTS

307 IN A LOCATION NOp IN pHIg Llgp AND I Ig LEgg THAM 776, I

308 MAY BE DUE TO A DEVICE INTFRRUPTING,

309 NOTE THE HALT At END OF guBRpFgr A"D HALy ON ERROR HALt LOCATIONg
310 MAY RE RELOCATED, THE ACTUAL LOCATIONS THFY ARE IN CAN BE FOUND

34 BY SuBTRACTING 500 FROM qHE HALT pC AND ADDING THIg DIFFERENCE 70 THE
312 CONTENTS OF SAVRe [LOC, 35@],

313

314 PC REASON RECOVERY

315 oo coesesees TesTomoew

316

317 112 TRAP TO LOC, 4 EXAMINE k6, IT CONTAINS
318 THE POINTER TO THE pC
319 WHERE THE TRAP OCCURRED,
320

321 sow POWER FAIL POWER UP wILL RECOVER
322 IF IN CORE MEMORY,., IF
323 NOT CORE OPERATION IS UNDEFINFD,
324

325 1714 HALT AT END OF PRESS CONTINMUE TO GO TO
326 TEST SWITCH SET. NEXT SUBTFST.

327

SEQ woe6
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328 6156 HALT ON ERROR PRESS CONTINUE,
329 SWITCH SET.

330

331 6240 CONTROL=C TYPED PRESS CONTINUE TO REs=
332 Or FATAL ERROR START TEST.

333 OCCURRED

334

338

336 [6,0) ERRORS

337

338 [6,.1) ERROR MESSAGE FORMAT

339

340 THE ERROR PRINTOUT CONSISTS OF & OCTAL WOrDS IN THE FOLLOWING
341 FORMATS

342

343 "LOCATION GOOD BAD PC  ERROR PASFLG"

344

345

346 "ADR ERR" WILL BE PRINTED PRIOR IF AN ADDrESSING ERPOR IS SUSPECTED,
347 "pAR ERR" WILL BF pRINTED pRIOR IF A PARITY ERROR TRAP OCCURRED
348 {CAUTION| IF PARITY ERROR THE GOOD DATA PrINTOUT IS THE

349 PARITY MODULE yNIBus ADDREsS THAT FAILED,

3%9

351

352 WHERE 3

353

354 LOCATIONSs FAILING MEMORY LOCATION

358 GOOD = GOOn DATA [DATA THAT WAS EXPECTED]

356 BAD P BAD DATA [DATA THAT WAS FOUND)

357 pC B PROGRAM COyUNTER AT ERRCOp CALL,

358 ERROR ] FAILING ERROR MO, (SEE SEr g,2 = ERROR DICTIONARY)
359 pAgFLG = CONTENpg OF LOCATION pAgFIG,THIg MAY NOT RE RELEVANT.
360 (SEE SEC, 6.,2<-FERROR DICTIONARY)

361

362

363 ITHE TEST WILL CONTINUE AFTER THE ERROR PFRINTOUT,

364 1"NO Kp" wILL BE TYPED IF TESTING ABOVE 28K SELECTEP AND NO MEMORY
365 IMANAGEMENT IS FOUND, (30K SYSTEM DOES NOT NEED KT SUPPORT)

366

367 |"NO PAR" WILL BE TYPED IF PARITY OPTION SELECTED

368 !AND NO PARITY MODULES WERE FOUND,

369

37¢ (FATAL ERRORS)

371

372 "ERR #XXXXXX" WILL BE TYPED WHERE "XXXXXxX" IS

373 THF ERROR NUMBER, THE DIAGNOgrIC WILL psurLLY HALT ON THIs TYPE
374 OF ERROR, SEE SFEC, 6,2 =FRROR DICTIONARY « FOR DESCRIPTIONS

378 OF THE ERROPR.

376

377

378 _

379 (APT MODE ERRORS)

380

381 ALL ERRORS ARE TREATED AS FATAL UNDER APT, WHEN AN

382 ERROR OCCUrs UNDER APT A "1" Ig STORED IN LOCATION

383 gMSGTY AND THE PROGRAM HALTS AT FATHLT,
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$ERR

$ERR

$ERR

$ERR

$ERR

sERR

$ERR

#5=MAR=79 @932

$FATAL CONTAINS THE ERROR NO, IN THF LOW RYTE AND
THE FAILING BANK NO, yNpPEP TEST IN THE HIGH BYTE.

ERROR DICTICNARY

THIs Is A LIST OF ERROR NUMBERS PpINTED AND pOSSIBLE
CAUSEs FOR THE ERROR,

THE ROUTINE NAME WHERE THE ERRNR CALL ORIGINATED IS GIVEN IN
BRACKETS .
NOTE« ¥BAKPAT" REFERS TC THE RACKGROUND PATTERN WRITTEN INTO MEMORY
FOp VARIOyUs TEgTSe. IF PARITY SELECTED IT HAg A VALUF B 376 ,ELgE®377
"SWAPPED RAKPAT" = 77pae IF PARITY SELFCTFD, ELSE=77400

] s (BUSER] BUS ERROR TRAP TO LOC, 4 OCCURRED
H THIs FRROR Ig NOT pRrINTED AND Ig FOgr "ApT" USE.
i s [TSTTRPIFATAL DATA ERROR

SLOCATIONg 0@@0=430 FAILED 1°s + #°s TEST,
sRg = GOOD DATA
JR1 = ADDRESS OF FAILING LOCATION,

2 3 [(APTSIZ] APT FATAL ERROR
jApT MEMORY TARLES NOT SETUP CORRECTLY.
§CHECK LOCATIONS $MAMS{ (43¢m) TO sMADR4[446]
3, FOR CORRECT MEMORY SIZE DATA,

3 3 [TSTSIZ) OPERATOR FATAL ERROR
JSELECTED MEMORY sIZE GREATER THAN 28K
1 (30K SYSTEM DOES NOT NEED KT SUPPORT), BUT
$sr BITi2 (19000) WOt sSET,
JSET BITy2 AND RESTART AT 2p0.

4 3 [TSTSIZ] OPERATOR FATAL ERROR
JLOWEST SELECTED TEgy LIMIT Is HIGHER THAN
sHIGHEST TEST LIMIT, SET LOCATIOMS "LOWTWO"[322]
370 "HIGHADD" [338) CORRECTLY AND RESTART
3AT 200,

5 s [TsTA] TEST SEQUENCE ERROR
ITsT? HAg BEEN ENTERED Oyt OF SEQUENCE
JTESTN SHOULD = @@
$THE DIAGNOSTIC HAS BEEN CORRUPTED,
$IF POSSIBLE SELECT ANOTHER 4K BANK
$BANK @ AND RERUN THE TEST ON THE FAILING MEMORY,

6 s [TST@] DUAL ADDRESSING ERROR
§FORp THIs ERROR THE GOOD DATA pplINbTED Ig AN
$ADDRESS, THIS IS THE ADDRESS SELECTED WHEN
$THE SAME DATA WAS WRITTEN INTO THE FAILING

SEQ poes



CZKMA

MACY11 30A(1052)

CZKMAF, P11

440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
472
471
472
473
474
478
476
477
478
479
480
4891
482
483
484
485
486
487
488
489
499
491
492
493
494
495

$ERR

JERR

$ERR

$ERR

$ERR

$ERR

1ERR

$ERR

$ERR

sERR

$ERR

sERR

JERR

#
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ie

11

12

13

14

15

16

17

20

21

22

23

s LOCATION, CHECK BANK SELECT CIRCUITRY

3 [TSTA] ADDRESS AND DATA ERROR

JIDFNTICAL 70 PREVIOys ERROR EXCEPT THE DATA
§WRITTEN INTO THE FAILING LOCATIOM WAS IN
$ERROR ALgO,

s [TSTA)] DATA ERROR
7IF BRAD DATA = 9@8@ cOylp BE AN ArDREssING
JERROR , ELSE COMPARE GOOD AND BAD DATA FOR FAILING BITS,

3 [TSTA) ADDRESSING ERROR
JTHE FAILING ADDRESS RESPONDED Burt 1s NON=
yEXISTENT, MAY BE A DUAL ADDRESSING PROBLEM,

s [TsTi) TEST SEQUENCE ERROR
JSTESTN ([404] SHOULD = Af
$ THE DIAGNOSTIC HAS BEEN CNRRUPTED,

[{TSTi] DATA ERROR
JCOMPARE GOOD AND BAD PRINTED DATAs FAILING
yDATA BITS MAY SHORTED Op SWAPPED,

3 [TST2) TEST SEQUENCE ERROR
PSTESTN [404] SHOULD = @2
3 THE DIAGNOSTIC HAS BEEN CORRUPTED,

s [TST2) ADDRESS OR DATA ERROR
$IF "ADR ERR" NOq PRINTED THEN tHFE BYTE SELECT
sCIRCUITRY PROBABLY FAILED,

3 [TST3] TEST SEQUENCE ERROR
$8TESTN [404) gHOULD = 23
¥ THE DIAGNOSTIC HAS BEEN CORRUPTED,

3 [T8T3) DUAL ADDRESSING EPROR
$DUAL ADDPRESSING pROBLEM FOR BITs THAT DIFFER
3 IN GOOD AND BRAD DATA PRINTOUT,

3 [TST3] DUAL ADDRESSING ERROR

JFOR THI§ ERROR THE DATA pRINTED Is AN ADDRESS.
gTHIS IS THE ADDRESS THAT WAS SELFCTED WHEN THE
$SAME DATA WAS WRITTEN INTO THE FAILING LOCATION,

3§ [TST3) DUAL ADDRESSING FRROR
1SAME As ERROR #20 EXCEPT NIFFEREWT DATA
§ (SWAPPED BAKPAT) WAS WRITTEN,

j[T8T4] TEST SEQUENCE ERROR
1$TESTN ([4@4] gHOULD = @4,
§ THE DIAGNOSTIC HAS BEEN CORRUPTED,

s [TST4] DUAL ADDRESSING ERROR
$IF PASFLG ® @ THEN THE FAIJLING LOCATION
gAND FAILING DATA ARE DURL ADDRFSSES,

SEQ 0909
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496 SERR # 24 3 [TSTS) TEST SEQUENCE ERROR
497 I$TESTN ([4@04] SHOULD = @5
498 3 THE DIAGNOSTIC HAS BEEN CORRUPTED,
499
500 ERR # 25 3 {TST5] DATA ERROR
501 jDATA WRITE OrR READ ERROR,
562 3SERR # 26 3 [TST8] MARCHING §°S AND g°s DATA ERROR
503 $IF pASFLGSP® FAILED MARCHING 1°s + 6°s IN
504 3 MAX TO MIN DIRECTION,
505 $IF PASFLG=1 FATLED MARCHING 1°g + @°s IN
506 9 MIN TO MAX DIRECTTIOWN
507 $IF PASFLGE3 FAILED MARCHING @°s + 1°s IN
508 7 MAX TO MIN DIRECTION,
509
516 sERR # 27 s (TST5] MARCHING 1°s AND ¢°S DATA ERROR
511 JIDENTICAL 70 PREVIOys ERROR EXCEpT THE DATA Ig
512 §CHECKED IMMEDIATELY AFTFR BEING WRITTEN,
513
514 ERR # 39 s (TST6] TEST SEQUENCE ERROR
515 §$TESTN sHOULD = @6
516 §THE DIAGNOSTIC KAS BEEN CORRUPTER,
817
518 JERR # 31 3 (TST6] VOLATILITY/REFRESKH TEST ERROR
519 $IF PASFLG=0 BAKPAT WRITE OR REAP ERROR,
520 jIF PASFLG=fy THE FAILING LOCATION CHANGED WHILE
521 § ANOTHER LOCATIONg wAs WRITTEN FOR
522 H 2 MS, THE OTHER LOCATION IS SAVED
523 7 IN SAVLOC (3521
524 3IF PASFLGz2 SWAPPED BAKPAT (774¢@ OR 77000)
525 3 WRITE Or READ ERROR,
526 9IF PASFLG=3 SAME AS IF PASFLG=z2 EXCEPT
527 H THE DATA Is SWApPpED RAKpAT,
528 -~
529 ERR # 32 3 [TST7] TEST SEQUENCE ERROR
530 §8$TESTN gHOULD = 87
531 3 THE DIAGNOSTIC HAS REEN CORRUPTEN,
532
533 ERR # 33 3 [TST7] SHIFTING DIAGONAL DATA ERPROP
534 $IF pAgFLGR@ BAKpAT WRITE Or REAP ERROR.
535 s IF PASFLGmy BAKPAT READ CHECK ERROR
536 !IF PASFLG GREATER THAN 1 Byt EVEM yALyUE THEN}
537 THE FAILING LOCATTON COULD NOT BE WRITTEN INTO,
538 IIF pASFLG GREATER THAN 1 Byt ODD yALyE THENZ
539 ’ THE FAILING LOCATION WAS WRITTEN CORRECTLY
540 3 BUT LOST THE DAaTA,.
541
542 33ERR # 34 s [TST12) TEST SEQUENCE ERROR
543 §$TESTN gHOULD = {0
544 ' THE DIAGNOSTIC HAS BREEN CORRUPTFD,
545
546 3ERR # 35 3 [TST16] BAKPAT DATA ERROR
547 JBAKPAT WRITE OrR READ ERROR INTO tHE FAILING LOCATION,
548
549 ERR % 36 3 [TST1@0] READ RECOVERY DATA ERROR
550 H THIS ERROR CAN BE REPORTEL BY TsT1¢ AND frsTii,

551

*

Yoy
A g

3 (THEY SHARE CODE), SEE $TESTN [4¢4) FOR WHICH TEST FAILED,

%

SEQ 0010
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852
553
554
555
556
557
558
559
560
8561
862
563
564
565
566
567
568
569
570
571
572
873
574
575
576
877
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
603
606
607

$ERR

$ERR

$ERR

$ERR

$ERR

$ERR

$ERR

sERR

$ERR

sERR

$ERR
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37

4a

41

42

43

44

45

46

47

50

51

$FOR BOTH TESTS COMPARE THE GOOD aND BAD DATA AT THF FAILIKG
$LOCATION TO SEE WHICH BITS FAILED.

s [TST18] READ RECOVERY DATA ERROR
$IDENTICAL 1O HE pREVIOpg ERROp EXCEPT SWAPPED BAKpAT Ig
$USED AS WRITE AND READ DATA,

p[TST11] TEST SEQUENCE ERROR
J$STESTN SHOULD = {14
] THE DIAGNOSTIC HAS BEEN CORRUPTED,

$[TST12] TEST SEQUENCE ERROR
§$TESTN SHOULD = 12
3 THE DIAGNOSTIC HAS BEEN CORRUPTED,

s [TsT12) WORST CASE CORE TEST DATA ERROR

JIF pPASFLG=] (COMPARE GOOD AND RAr DATA FOR FAILING BITS.

;IF PASFLG=2 THE FAILING LOCATIOM WAS WRITTEN AND READ

? WITH GOOD DATA,BUT FAILED READ CHECK

§ READING IN THE MIN, TO MAX DIRECTION,

$IFr pPASFLGB3 gAME CONDITIONg As rASFLG=2 EXCEPT FAILED

8 DOING THE READ CHECK FROM MAX TO MIN DIRECTION,

3 [TsT12] WORST CASE CORE TEST DATA ERROR
H IDENTICAL 70 pREVIOyUS FrRRNOR EXCFpT THE DATA WRITTEN
§AND READ IS COMPLEMENTED,

1 [TST13] TEST SEQUENCE ERROR
§$TESTN HOULD = 13
§ THE DIAGNOSTIC HAS BEEN CORRUPTED,

$[TST13) WRITE RECOVERY TEST DATA ERROR

JIF pASFLGE? COMpARE GOOD AND BRAD DATA FOR FAILING BITS.

s IF PASFLGE77489 DATA ERROR FOUNp WHILE DOING A SECOND READ CHECK,
jJIF pASFLG®77402 DATA ERROR FOUNP IN FAILING LOCATION AFTER

3 SMALL TEST PROGRAM RUN IN FAILING BANK,

g [TST13] WRITE RECOVERY TEST DATA ERROR

f DATA ERROR FOyND JysT REFORE THE SMALL TEST

§WAS TO BE RUN IN THE FAILING BANKX, TO AVOID "BLOWING" UP
JWHEN THE gMALL TEST Is RUN T1sTi3 Is ABORTED.

3 [TSTi3] WRITE RECOVERY TEST DATA ERROR

H IDENTICAL 70 ERROR #xXX ExCFPT THE DATA wrITTEN
jAND READ IS DIFFERENT,.(177667),

3177667 Is THE COMPLEMENT OF "g¥Mp (RrR@)" (1{@) WwHICH IS
3§ THF. ESCAPE FROM THE SMALL TEST PROGRAM RUN IN THE BRANK
$UNDER TEST,

1 [PARERR] PARITY TRAP ERROR

$ PARITY TRAP TO 114 OCCURRED,

sFOR THIS ERROR PRINTOUT THE “GOOn DATA" IS ACTUALLY
$THE FAILING pARITY MODULE yNIBRys ADDRESS.

g SAVLOC [352) CONTAINS THF PC WHFRE THE TRAP OCCURRED,

3 [PARITY] PARITY TRAP FATAL ERFROR

SEQ @061}
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698
609
61¢
611
612
613
614
615
616
617
618
619
622
621
622
623
624
625
626
627
628
629
63¢
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
649
649
650
651
652
653
654
655
656
657
658
659
66¢
661
662
663
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$ A PARITY TRAP TO 114 OCCURPREn, =UT N0 PARITY MCrULES cOULD RE FOUND

g AITH AN ERROF BIT (RIT1S) SET,

$EPR ¢ 52 g LNOMM] OPERATOP FATAL ERROF
H TESTIFG ABOYFE 28K wAs SELECTED:, BuT NO ME“ORY MANAGEMFNT
3OPTION WAS FOUND, (38K SYSTF™ DOES NOT VEED KT)
i PESET gwITCH OPTIONg AND nEESTART AT 23¢,
3ERP ¢ S3 s [PARITY) OPERATOR FATAL ERROF
H PARITY TFSTIMG WAg SELECYFD Byt NO pARITY “ODyLES
$WERE FOUMD,
H RESET SAITCH OPTICNS AMED QTART AT 2@¢,
JREPT ¢
{6,3) ERROR HISTORY

le,4]

LOCATIONS I VEMORY ARE SET ASIPE TC COLLFCT A BISTORY
OF THE FAILIMG BITs I™ A PARTICULAR MEYORY BANK, THIg
DATA Is COLLECTEn FOR EVERY ERROF PEGApPCLESS OF sWITCH
SETTINGS.

HOPMALLY THE DATA IS QUTPUT AT TKE END OF TESTING, BUT
IF CONTROL=C Is TYPED TT Ig OyuTPUT AT THE END OF THE
CURRENT TEST.

THE FRROR KISTORY Is INTFEDEC TO HIGHLIGHT IF THF EFRORS
RRE DUF TO 1 RIT FAILING Op ONLY ADDpEgs FRROES.

ERROFr HISTORY FORMAT:

ERROP BANK COUNT
WHFRE §
ERROR = BIT THAT FAILED (MUMBFE Or THE FAILIHEG BIT IN DECTMAL I,E,

A=15 WILL BE TYPED Oyt Mo THE WOpDg "ADR Epr" Or *pAr Epp" WILL

BE TYPED OUT IF ATDRESS EcprOR Or PARITY ERROR wAS SEEX
IN THE SpECIFIC BANK OF MoMOpy
4¥ MEMORY BANK IM WHICH TYIS FAILURF #AS SEEM
A @ FOR @ TO 4K, 2 1 For 4 TC 8% ANC 80 O%
COuNT = NUMBEE OF TIMES THIS MFvOoY BANK FATLED,
(377 Is MAXIMUM FRILURF CPU¥T RECCRDED.)
FRROR PECOVERY

BANK

IF THY PRCGRA™ 1§ HALTED AFTEF FEPORTING AL ERRORP 1T CAN EITHFR

BE CONTINUFD Op RFSTARTED AT 2@¢ O 25¢ (eFF SEC 4,2), HC¥EVER FOp
CPU®s THAT DESTROY CONTENTS OF FEGISTFRS AMFTEF COMING TO A HRELT
THE pPROGRA™ gHCULT ONLY BF PESTAPTED.

SEG gei2
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664 _
665 [7,0]
666
667
668
669
670
671
672
673
674
675 [8,0)
676
677
678 [8,.1]
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
6958
696
697
698
699
Te0
701
702
783
704
708
706
7@7
708
789
710
711
712
713
714
718
716
717
718
719
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RESTRICTIONS

MEMORY UNDER TEST SHOULD BE CONTIGUOUS, FOR S8YSTEMS HAVING NON=

CONTIG)Oys MEMORY THE MEMORY BOUNDARIEs gHOyLD RE DEFINED BY THE
OPERATOR, (CONTIGUOUS MEMORY IS DEFINED As A MEMORY THAT CAN BE

BOrH READ AND WRITTEN IN CONSECUTIVE LOCATIONS,)

MISCELLANEOUS

ADDRESS/BANK RANGES IN OCTAL AND DECIMAL

THIS REFERENCE TARLE CROSS REFERENCES THE MEMORY BANK NO,s,
THE RANGE AND THE pAR USED WHEN MEMORY MANAGEMENT Ig ENABLED.
IT Is ALSO USEFUL TO SHOW STARTING ADDRESSES IN A PARe
TICULAR 4K BANK,

BANK NO, DECIMAL OCTAL [PAGE ADDRESS REGISTER)
RANGE RANGE USED/CONTENT UNIBys ADDRESS

] o = 4K 00000a=¢17776 9 0gen 772340
i 4K = BK 220000=037776 NOT USED
2 8Ke 12K 040030=057776 NOT USED
3 12K=16K 26000¢=0771776 NOT USED
4 16K=20K 100000=117776 NOT USED
] 20K=24K 120000=137776 NOT USED
6 24K=28K 140000157776  NOT USED

7 28Kk=32K 1600030=177776 NOT USED ON 30K (LsI=11) sYSTEMS

i 1600 772342

8 32K=36K 200000=217776 2 2000 772344

9 36K=40K 2200060=237776 3 2200 772346

i@ 40K=44K 240000257776 4 2400 772350

il 44K=48K 260000=277776 5 2600 772352

12 48K=52K 300000=317776 6 3gpe 772354
13 52K=56K 320000337776 1 31200
14 56K=60K 340000357776 2 3400
18 60K=64K 360000=377776 3 3600
16 64K=68K 400000=417776 4 4000
17 68Ke72K 420000=437776 5 4200
18 72K=76K 4400002=457776 6 4400
19 76K=80K 460000=4717776 1 4600
2@ 8pK=84K 500000=517776 2 5000
21 R4KeB88K 520000=537776 3 5200
22 RBK=92K 540000=557776 4 5400
23 92K=96K 560000=577776 5 5600
24 96K=1pgK 600@00=617776 6 6000
25 1ppK= 104K 1 6200

SEQ 2813
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720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
7514
752
753
754
755
756
787
758
759
760
761
762
763
764
765
766
767
768
769
77¢
771
772
773
774
775
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(8.2]

[8.2]

(8.4]

(8,5]

#5=MAR=79 29302

26 {F4K=10P8K 64000@=657776 2 6400

27 1pRK=1 12K 660909=677776 3 6600

28 112K=116K 100000=T717776 4  700@

29 116K=12¢K 720006=737776 5 1200

30 120K=124K 740000=757776 6 1400

31 124Ke 128K 76a300=777776 7 7660 772354
NOTES:

1. THE PAR (PAGF ADDRESS REGISTER) CONTEKNTs ARE sHOWN IN A TEsT THAT SELF sIZEs.
IF THE LIMITS OF TESTING ARE SET BY THE OPERATOR AND
IF THE BANK 1Ig ABOYE 28K PAR NO, | WILL BF SET TO THE
BEGINNING PAGE, FOR EXAMPLE IF THE TFSTING WAS TO
BEGIN wITH BANK 8 pAR NO, {1 wOULD EquaL 2900, pAR 2
WOULD EQUAL 29p@ ETC,

EXECUTION TIME
HERE ARE SOME TYPICAL EXECUTION TIMES,

LSI=11 AND 4Ks=m 142 SECS,
LsI=11 AND BKi® 5 MINUTES,

PASS COUNT AND TEST NO, LOCATIORS
8PASS [4¢6) = PASS COUNT = CLEARED BY START AT 204,

$TESTN [404] = CURRENT TEST NO, AND RELOCATION, PARITY FLAGS,
WHERE$
LOW BYTE = TEST NO,
IF BITiS = | TEsT Is RELOCATED
IF BIT13 = { PARITY UNDER TEST.

STACK POINTER

THE STACK STARTS AT S0@ WHEN THE PROGRAM IS NOT RELOCATED,
sAVR6[350]) CONTAINg THE gTACK gTARTING vAL.UE WHEN THE DIAGNOgTIC
15 RELOCATED,

sAVr6 ALgO CONTAINg THE gTARTING ADDrEgs OF THE prOGRAM WHEN
IT Is RELOCATED,

POWER FAIL

THE DIAGNOSTIC CAN BRE POWER FAILED WITH NC ERRORS, TO USE,
sTART THE 7EgT As USUAL AND pOWER DOWN ftHEN yp AT ANY TIMF,
THE PROGRAM SHOULD TYPE "P® AND CONTINUE 70 RUN FROM TEST @
IN 7HE gAME STATE [I.E. STATE OF RELOCATION] Ag IT wAS BEFORE
THE POWER WAS INTERRUPTFD, HOWEVER IF THE DIAGNOSTIC WAS IN

A MEMORY THAT CAN NOT HOLD DATA WITH THE pPOWER DOWN THEN THFE
PROGRAM WILL NOT RECOVER FROM POWER FAIL AND ON POWERe=UP
OPERATION Is UNDEFINED,

SEQ 2014
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776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
7917
798
799
800
8@a1
862
803
804
806S
866
847
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
3¢
31

G0 GO

(9.2] PROGRAM DESCRIPTION

(9,11 NARRATIVE FLOW CHART

THF TEST I8 LOADED INTO LOCATIONS @002 = 7744 BUT
EXPANDS DEPENDING ON HOW MuCH MEMORY IS UNDER TEST.
SEE STEP ¢, BELOW FOR A DETAILED EXPLANATION,

THE FOLLOWING NARRATIVE FLOW CHART DESCRIRES MAJOR
PROGRAM OPERATION, FOR THE PERSON WHO NEED§ DETAIL THE
TAG ASSOCIATED WITK THE OPERATION I§ GIVEN IN BRACKETS,

FOR THIS DISCUSSION SWITCH SETTINGS ARE IGNORED AND EVERYTHING IS
ASSUMED ENABLED,

i, [START] PRINT "CZKMAF" TITLE

2, [TSTRP] SAVE DATA FROM LOCATIONS @=376
INTO 7744=10314,

3, [TSTRP] TEST LOCATIONS Q=376 BY WRITING AND
READING 1°s AND @°g, NOTE THI§ Is THE ONLY
EXPLICIT TESTING OF THESE LOCATIONS,

4, [sLF8IZ] SIZE MEMORY BY WRITING INTO SUCCEEDING
MEMORY LOCATIONs UNTIL TIMECuT TRAP TG 4 OCCURS+
OR 3¢K BOUNDARY REACHED,
ENABLE MEMORY MANAGEMENT AND sIZE MEMNRY ABOVE
28K,
NOTEt IF yUNDER XXDp CHAIN MODE IN 306K gYSTEM, sYSTEM Is sIZED
TO 28K,

5, [TYPSIZ] TYPE MEMORY TEST LIMITS,

6. [SETSTK] SPACE I§ SAVED AT THE END O¢ THE TEST
FOR AN ERROR HIgTORY. FOR EACH 4K RANK 18 BYTEg ARE SAVED
IN THE FOLLOWING FORMAT:

|ADR ERR|PAR ERR!
IBIT14 IBIT1S
IBIT12 IBIT13
IBIT1® IBITi1
1BIT¢8 IRITA9
IBIT@6 IBITA?
IBIT@4 IBIT@S
181782 |IBITO3
1BITgew !BITay

e B G G G G D G

IF GREATER THAN 4K UNDER TEST THE ARSOLUTE LOADER
(380 ADDRESSEs) Is ApPPENDED, IF GRFATER THAN 4K
AND UNDER XXDP CHAIMN MODF §376 (OCTAL) ADDRESSES
ARE APPENDED 10 THE TEST. THIg SAVFs THE XXDP

1

SEQ 0015
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832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
878
876
8717
878
879
880
881
882
883
884
885
886
887

: *
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Te

B,
9e
19,

11.

12,

j3.

14,

15,

16,

17.

A5=MpR=79 09:02

MONITOR, AND ALLOWS THE LOCATIONS OCCHPIED BY XXDP
TO BE TESTED,

[CLRME¥] CALL "PARITY" ROUTINE AND IF SELECTED,
ENABLE ALL PARITY MODULES, "PARMAP" [LOC. 352)
CONTAINS A MAP OF PARITY MODULES FOUND, IF

MOPULE 172336 BIT 15 Is SET+ IF #172334 FOUND BIT 14
Is SET ETC,,

[CLRMEM] CLERR MEMORY CURREMTLY UNDEP TEST
[CONT] DISPATCH TO TST®

[TsTe¢) EXECUTE TEST @&, SEE SECTION y1@ FOR TEST
DESCRIPTIONS,

[TSTSCP] COMES HERE AFTER EACH TEST AND IF
CNTRL=C TYPED THEN G0 10 ERROR HISTORY PRINTOUT,
IF SR=2000 THEN HALT

IF SR®400¢@ THEN LOOp ON TEST DEFINED BY <310>
ELSE CONTINUE TO NEXT TEST,

[TST1=TST12) EXECUTE TSTi=TST12 EACH TIME
GOING TO STEP 9,

[TST13) TEST 13 IS DIFFERENT FROM TESTS 0=12:
BECAUSE IT Ig A SMALL pROGRAM ACTUALLY RUNNING
IN THE MEMORY UNDER TEST, BEFORE THIS SMALL
PROGRAM Is STARTED "rsTl3 BNK XX" Ig TYPED,

THIS IS DONE IN CASE THE PROGRAM FAILS , THE
USER CAN THEN A7 LEAST TELL wHICH BANK OF MEMORY
FAILED,

[RELOC] THE PROGRAM RELOCATES TO HIGK MEMORY
70 TEgy THE LOCATIONg IT OCCipTEg. (43@=ENDpRG),
WHERE "ENDPRG" IS THE CONTENTS OF ENDSTK[3p6],
I.E THE LAgr PROGRAM ADDREgs. NOvk "pEL" Ig
PRINTED JUST PRIOR TO THE ACTUAL RELOCATION,

TESTS #=13 ARE RUN AS DESCRIBED ABOVE EXCEPT
ONLY BANK @ LOCATIONg 43@=ENDpRG ARE TESTED,

[RELOER]) RELOCATE THE PROGRAM BACK TN LOWEP
MEMORY.

[LOWER) IF CONTROL=C TYPED GO PRINT FRROR
HISTORY,

18, [TSTMM]) IF MEMORY MANAGEMENT SELECTED AMD AVAILARLE,

19,

20,

RUN TEgTs 9=13 ON pHE FIpgT 24K sLICE ABOVE 28K,
[CONTMM]) CALL "UPMM" TO UPDATE MEMORY MANAGEMENT
PAR REGISTERS TO POINT TO THE NEXT 24% SLICE OF
UPPER MEMORY,

[MAXADR) REPEAT STEPS 18 + 19 UNTIL ALL

SEQ 0016



CZKMA

MACY11 30A(C1052) @5=MpAR=79 09802 PAGE 17

CZKMAF P11

888
889
890
891
892
893
894
895
896
897
898
899
9a0
9a4{
9062
903
904
945
906
907
9@8
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943

{9.2]

[10,0]

?5=MAR=79 09302

21,
22,

MEMORY ABOVE 28K IS TESTED,
[ENDPAS] PRINT ERROR HISTORY OF FAILTNG BITS

($EOP] DISABLE PARITY MODULES,
PRINT "PASS#XX"

TEST TITLES

SEE THE TEST HEADINGS IN THE LISTING FOR PETAILS ON EACH TEST,

TEST @t TEST FOR PROPER BANK SELECTION

TEST 1¢ CHECK DATI/DATO LINES

TEST 2% TEST MEMORY FOR HOLDING DATA AND BYTE SELFCTION
TEsT 3¢ DUAL ADDREsS TEST A

TEST 43 DUAL ADDRESS TEST R

TEST 58 MARCHING 1°s AND 0°s

TEST 63 CELLS® VOLATILITY TEST

TE&T 71 SHIFTING DIAGONAL

TEST i{@3 READ RECOVERY GALLOPING TEST THROUGH EVERY 64TH CELL
TEST 113 READ RECOVERY LONG GALLOpING/FAST GALLOPING TEST
TEST 123 WORST CASE TESTING FOR CORE MEMORY

TEsT 13% WRITE RECOVERY TEST

RXDP & ACTi1i{ & APT OPERATION

RXDP CHAIN MODE

OPERATION Is IDENTICAL TO STAND ALONE EXCEPT:

1e
26

3
4,

Se

NO WCZKMAF" TITLE IS PRINTED,

NO TEgT 13 pRINTOUTS SUCH As "vsTi3 BNK @@,

THE PROGRAM ALWAYS HALTS ON ERROR,

At THE END OF TEST (BENDAD) CONTROL Is RETURNED T0

THE RXDP CHAIN MONITOR VIA LOCATION 43,

IF 30K gYSTEM ONLy 28K WILL BE TESTED IN XXDp CHAIN MODE

ACTI1

OPERATION Is IDENTICAL TO STAND ALONE EXCEPT:

1.
2,

3.

APT

NO PRINTOUTS EXCEPT ERROR PRINTOUTS,

THE PROGRAM ALWAYs HALTS ON ERROR.

AT THE END OF TEST (SENDAD) CONTROL Is RETURNED TO
THE ACT11 MONITOR VIA LOCATION 42,

OPERATION IS SIMILAR TO STAND ALONE EXCEPT™:

SEQ 0017
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944 i, THE SOFTWARE SWITCH REGISTER RECOMES LOCATION 422 (8SWREG),
948 2¢ AyTO SIZING CAN BE INKIBITED Ry SETTING BIT 7 OF BYTE
946 LOCATION 421 (SENVM),
947 3, ALL pRINTOurs CAN BE INHIBITED BY SETTING BIT 5 OF
948 BYTE LOCATION 421 ($ENVM),
949 4, ALL ERRORS CAUSE LOCATION 400 (8MgGrYy) 1O BE SET =
950 #9a1 AND THBE PROGRAM HALTS AT LOCATIOM g240 (FATHLT),
951 LOCATION 402 ($FATAL) CONTAINS THE ERROR NO, IN THE
952 LOW BYTE AND THE FAILING MEMORY BAWNK NO, IN THE HIGH
953 BYTE,
954 NOrE; THE ENYIRONMENTAL MODE BYTE SHOULD BE SET TO 24¢ WHILE THE SOFTWARE
955 ENVIRONMENTAL BYTE SHOuLD BE gET 10 @@1,
986
987
958

959 LENDR
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96@ LENABL 2ABS
961 NLIST MD,MC,0ND

962 LLIST  NF,BIN,SEG,LOC
963 oTITLE CZKMA
964 ;#COPYRIGHT (C) MARCH 1979
965 :DIGITAL EQUIPMEYMT CORP,
966 s #MAYNAED, MASS, 1754
967 i
968 s #PROGRAM BY DIAG) OSTIC ENGINEERING
969 p#
970 3#THIS PROGRAM WAs ASSEVMBLED USING THE PDP=yj MAINDEC SYSMAC
971 s#PACKAGE (MAINUEC=11=DZQAC=C3)s JAN 19, 1977,
97 HAd
97§ . 16000¢ $5WRa 1 6appe 3y HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
974 .
978
976
977
978 33 TRAP CATCHER OF ,+2 AND HALT FOR @=776 LOCATIONS
979
980
4 981
» 982
983 rna24n SCOPE  =NOP
984
9RS 00ene? LE42
986 AAR42 nOEEAR JWORD JFOR ACT/XXDP
987
& 988 JSBTTL ACT11 HOOKS
989
990 H '-i“&&#&i&.**&*i{i&'ﬁ'b*l‘ﬁ&'i'h&lifil&l&l*u&f'&&l*i*&&i&*&!*’*ﬁ
991 ;HOOKS PFQUIRED BY ACT1g
992 AvRo44e 8SVPCE, 1SAVE PC
993 @AA046 « 246
994 v¥oA246 V156 SENDAD $31)SFT LOC,46 TO ADDRESS OF SENDAD IN ,§EOP
998 200052 .=52
996 wvepe52 ndnpan +WORD P00 132)8ET LOC.52 TO 4appp
997 nPpadq «E85VPC 13 RESTORE pC
998
999 *apa7¢ W=7
1000 @esale 012737 eua136  0epp24 PWRDNg MOV $PWRUP, 8824
1001  A2u2T76 QVPRRA HRLT
1002

CZKMA MACY11 3¢A(1052) 95«MARa79 09102 PAGE 20

CZKMAF P11 A8=MAR=79 (91n2 ACT11 HOOKS SEU @020
1v93
1204
1¢0% evnipg «3104
1006 ;s GET HEPF IF AN TLLEGAL TRAP TO LOC, 4 OCCURFED,
1007 enind 013727 Apeeel 000400 BusFel MOy asl, BSMgGTY ITELL APT FATAL ERROR®#@@®
1908 vov112 ndnoee HALT s#ERROR® TRAP TO LOC, 4 OCCURRED,
1009 3114 ANG 116 Ap® oFSERVED FOp PAGITY TRAP VECTORSs SETUP IN
1e1e sROUTINE "BEGIN",
10114 0@2120 .212¢
1212
1013
1914
1018 1% WKITF “EMORY BACKGROUND
1216 j# mesesaperecanswscssssas
1017 3 ¥
1718 1A THIS RONTINE [S USED TO WRITE THE MEMORY BACKGROUMD TO
1019 . [ THE VALUE STORED At LOCATION RAKPAT, THE ROUTINE ASSUMES
1020 1 THAT P4 IS POINTING TO THE LOWEST LOCATIOM AND RS TO ThE
1021 [ HIGKEST LOCATION 10 BE wRITTEN, THE PROGRAM LEAVEs THE
1¢22 s ¥ STUBROUTINE WITH R@ CONTAINING THE CONTENTS OF BAKPAT,
1923 1A )
% 1224
1¢25  vae12¢  o1edoy WRTMEMD MOV R4,R1 $SET Ry TO LOWEST LOCATION UNDER TEST
1426  0GA122 ¢13700 200316 MOy A*RAKPATIR? 1LOAD RO wlTH THE CONTEMTg OF LOCATION BAKPAT
1027 A@a126 10021 281 MoV Rep (R1)+ 3STARTING FROM THE LOWEST LOCATION WRITE THE
1028 A0a13n 020105 cHp p1spS IMEMORY TO BACK GROUND PATTERM
1929 ©00132 103778 BLO 28
N 1030 2ae134  0ve207 RTS PC SRETURN FROM THE gyBROUTINE
h 1231
1032
1233 ¢er136 013706 200350 PWRUPY MOV RESAVRG,SP JRESTORE STACK POINTER
1934 Pee142 012700 0p6112 MmOy #pNTMES=BEGIN,R
1¢35  0en1d6  vbebep ADD 80,Rp sGET THE INDIRECT ADDRESS OF LOCATION TPCRLF
1236 $RELATIVE TO LOCATION OF DIAGNOSTIC IN THE CORE
1437 @en15a ¢04710 JSR PCy (RQ) 160 TO THE TYPE ROUTINE AND TYPE CR, LF AND A "p*®
1038 40A152 vAN12¢ «ASCIZ /by
1639 oFVEN
1049
1941 000154 @vpdyy BR START
1042
1043 34 SERVICE XXDP/ACTi11
1044 oen156 004710 SENDAD! JSPR pC, (RO) IRETURN TO ACT11,/XXDp MONITOR
1045 0pa16n 030240 NOP sIF QUICK VERIFY=RESET ELSE NOP
1046 @0R162 0AN240 Nop JIF QuICK VERIFYSCLR #=1 ELSE INC #@
1947 eea164 00a249 NOP 3IF QUICK VERIFY=BR ,»4 ELSE NOP
1048 0or166 nORd3Q BrR . . RESTRT JREPEAT TEST UNDER ACT11/XXDP
1049
1050 aNe176 =176
1051 008176 areden SWREGY ,¥WORD ¢
1852
1053 . .
1054 TIEB BN BB ARG AR H SR G BRERER DB R BB VDB DR BB BB R BB R DI RO R DON R AR BB RBBR BB BB NS
1055 +8BTTL START AND RESTART ROUTINES
1056 A RESTART AT 200 70 CLEAR APT TABLES
1057 R T T ey e e A L F R R R TR R R E T SR e T 2 ]

1¢58 000200 013706 @valdsSe START1 MOV R4SAVR6, SP 3SETUP STACK POINTER,
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1089
1060
1064
1062
1063
1064
1068
1066
1067
1068
1069
1070
1071
1072
1073
1074
1078
1076
1077

CZKMa

a@o2ed
00210
000212
00216
700220
000224
009226
900232
000234
00240
009246

280280
90254
000260
"00262
000264
700266

000272
700274

200024

00044
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B8TART AND RESBTART ROUTINES SEQ 2031
MOV #QUNIT,R3 JCLEAR THE APT MAILBOX FROM @MAIL TO SDEVCT
180 CLR =(R3) JCLEAR A MAILBOX LOCATION
cMp #eMAIL,R}3 sDOVE?
BNE 14 JBRANCH IF NO
TSTR 42 JACT14 MODE?
BNE RFS8TRT 1RRANCH IF YES
T8TB BUSTESTN ¢y $ARE WE RELOCATED?
BMI RFSTRT IRR IF YEg= SINCE TPCRLF I3 RELOCATED ALgO=
JBR PCy TPCRLF SPRINT TITLE
+ASCIZ /CZKMAFQ/
JEVEN
RESTRTS MOV #FNDPRG,R4 yLOAD R4 WITH THE ADDRESS OF THE END OF THE PROGRAM
MOV #5AVRSsRI ICAUSE R3 TO POINT TO THE LOCATION SAVRS
MOV (R3)+,RS IRESTORE RS
Moy (r3)+,8P JTAND RESTORE R6 JUST IN CASE IT 18 A RESTART
MOV 8P,R0 yPLACE THE STARTING ADDRESS OF THE TEST IN Rp
MoV #340,=(8p) 1SET HIGH PRIORITY FOR RTI
MoV Ra,=(8P)
RTI 1GO TO "START"=MAY BE RELOCATED

.
yIF RELOCATED SEE LOCATION 8AVR6 FOR START,

oSBTTL APT PARAMFTER BLOCK

3 R R, - R
llFT bOClT!ONS 24 AND 44 AS REOUIPED FOR APT
IRRZZZZ2 2T T LTS ITILZLLL R 22 T 2 2 HRBBOBRNN
8Xm, 13)8AVE CURRENT LOCATION
=24 118ET POWER FAIL 70 pOINT TO START OF PROGRAM
200 19FOR APT START UP
544 $1POINT TO ApT INDIRECT ADDRESS PNTR.
SAPTHDR yyPOINT TO APT HEADER BLOCK
+%.8X  JIRESET LOCATION COUNTER
LA R bbbbedoded *
:8ETUP APT PAPA"FT!R BLOCK Ag DEFIN!D IN THE lPT-PDPl) DIAGNOSTIC
3 INTERFACE SPEC,

$APTHD:

SHIBTS! ,WORD [ $3TWO HIGH BITS OF 18 BIT MAILBOX ADDR,

$MBADRS ,WORD  8MAIL  jpADDRESS OF APT MAILBOX (BITS @=45)

8T8TMI L WORD 8ea, )IRUN TIM OF LONGEST TEST

SPASTMy ,WOPD {200, pgRUN TIME IN SECS, OF {8T PASS ON 3§ UNIT (QUICK VERIFY)

SBUNITMI ,WORD 1IADDITIONAL RUN TIME (SECS5) OF A PAss FOR EACH ADDITIONAL uNIT
LWOPD  GFTEND=gMAIL/2 j)LENGTH MAILBOXETABLE (WORDS)

RELBSTESTN¢} 31T WILL RE ¢ IF THE PROGRAM I8 IN THE LOWER

ICOREs BIT 7 OF THE BYTE WwILL BE SET IF THE

ASeMAR=79 ¥93¥2 PAGE 2

05=Y2Re=79 093102

@276

“en217

Apelen

fenley

Weol3n2
000304

nen3ee

00310

wenld12

wead1d
enn

een

177860
177562
177564
177866
177572
nea3yy

(ep0oen
n0n43n

200000
20p000

LLLLT )

2
APT PARAMETER RLOCK SEQ 0022

)PROGRAM 18 IN A RELOCATED STATE AND BIT 8
$WILL BE SET IF PARITY BITS ARE BEING TESTED

+B8APTHD
MMAVAL JTHIZ BYTE IS USED TO DETFRMINE IF MEMORY
JMAMAGEMENT IS AVAILABLE OR NOT
JBMMAVA 4
TYPENBS 1TH18 BYTE I8 ySED TO DETERMINE IF THF
tTYPE OUT OF ERROR HAS BEEN ENABLED OR NOT
JSTYPENB 44
S8PRERR! ttHIg BYTE DETERMINEg IF THE pRrOGRAM HAg FOyND
1A PARITY ERROR
»B8PRERR4 |
SADERR? 1THIS BYTE 18 USED TO DETFRMINE IF THF
$PROGRAM HAS ENCOUNTERED ADDRESS ERROR
+B8ADFRR41{
S8TRTDIN
+BSTRTNI+?2
LOWBNK3S
SLOWBNK 42
PASFLG! JLOWER BYTE OF THIg WORD GIVEg THE pAgs NUMBER FOp
3THE SPECIFIC TEST WHERFAS THE UPPER RYTE
JHAs BEEN USED BY DIFFERENT TFgT FOp DIFFERENT pURPOSES
+BPASFLG+?2
ENDSTKS
+BENDBTK+2
pBNK1 1HOLDg BANK UNDER TEsT FOR "7gT BNR XX" PRINTOYT,
DECWRD$
+BDECWRD42
TYPCNTI .BYTF ] $THI8 BYTE DETERMINES THE NUMBER OF WORDS
170 BE TYPED
8AVKBB? ,BYTE a ITHIE LOCATION I8 USED TO SAVE THE CHARACTER
JHIT BY THE OpPERATOR
+EVEN

TKSs 177860
$KBB® 177862
8TP8a 177564
$TPBa 177566
8Rom 177872
BAKPATY ,WORD mn $BACKGROUND PATTERN WRITTEN TO MEMORY,

SWAPATI ,WORD
RELBOT! BREGIN=S8¢ THOLDg LOWEgT TEgT ADDREgs WHEN RELOCATED.

FIURNERE SR EE BB NBY Y™ ue s

s LOCATIONS TO BE NOnIFltD IF L!MITI IET BY OPERATOR

LOWTWO! @ YHOLDs BITs 17116 OF LOW TEST ADDRESS
LOWADD) o yHOLDS BITS 18519 OF LOW TEST ADDRESS
HIGHTWO} (] JHOLDS BITS 17116 OF HIGH TEST ADDRESS
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CZKMAF P11 95=MAR=79 09?2 APT PARAMETER RLOCK SEQ ¢v23
1178 fan33z 037776 HIGHADN? 37776 1HOLDS RITS 1512 OF HIGH TEST ADDRESS
1172 B RN R B SR B RSB SBEF BB PR B U P B F P I RN BB B PRI DR P BB BB R BRI R B RS
1173
1174 vanll4  cvoaae SHIMAXE ¢ JHOLDS BITS 17316 OF MAXIMUM AVAILABLE MEMORY
1175 ©ee336e 017776 SMAXME 17776 $HOLDS 3ITs 153@ OF MpxIMym AVAILABLE MEMORY
1176
1177 006340 0ereeo MAXMEMP ,WORD $AXIMUM CURRENT VIRTUAL MEMORY UNDFR TEST
1178 .

1179 a4z  vonvep SAVMAXT ,WORD
1180 ¢veddd  vopasp SAVR41 L WORD
1181 agald4e  neaden SAVRS: ,WORD
1182
1183 ;% SAVR6 POINTS TC WHERFE THE PROGRAM STARTS EVEN wHEN RELOCATED,
1184 000350  onasee SAVR6L L WORN  RFGIN $CONTAING STAPT ADDRESS wHEN pELOCATED ALSO.
1185 1ea3s32  pandeo PARMAP: o g"AP OF PARITY MODULES UNDER TEST,
1186 ¢0n354 09aep SAVLOCE @ ITEST © STORES ERROR INFO HERE
1187 00oadS6 wroaeaan PAKSPEL @ $cAVF SF DURING PARITY ERROR TRAP,
1188 000360  anagey PAPPSY @ JSAVE pSW DURING PARITY ERROR TRAP,
1189 yNOTE=PAFSP +PARPS ARE NEEDED SINCE THERE IS
1190 115 MOT ENOUGH ROOM OM THE STACK (502=452) AND
1191 350 THE STACK MUST BE RESET IN THE PARERR ROUTINE,
1192 $IN THIS CRUDE FASHION,
1193
» 1194
1198 ;#364=40e IS USED AS A STACK AREA BY FRRCHK ROUTINE FOR ERROR HISTORY PRINTOUT
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CZKMAF ,P1{ a5=MAR=79 09102 APT PARAMETER RLOCK SEQ 0024

1196 “huuden =40

1197 +SRTTL APT MAILRCX=ETARLE

1198

1199 2,'.’ll.iibll..i.&.&'%lhll.i&l'.lli*ldlil&‘&".llii'ﬂl&l.&!ll"ll

12uu +EVEN

1201 ©von4ne SMAILY 13APT MAILROX

1202 029nd0e  avepra §MSGTY: ,WORD A“SGTY 3yMFSSAGF TYPF CODE

1203 0Qadn2  oupane SFATAL! ,WwORD  AFATAL 3JFATAL ERROR NUMRER

1274 000404 wpeaan §TESTNg ,WORD ATESTM  33TEST NUMBER

1205 000406  araep §PRSSt L WORD ARASS 13PASS COuNT

1206 0AN41Y  ARAARE 8DEVCT3 ,WOPR  AREVCT 3)DEVICE COUNT

1207 0end12  0apoe0 SUNITS LWORD ACNTT 31170 UNIT NUMBER

1208 AR414  (0PRAU sMSGADg ,VORD A¥SGAD y3MFSSAGE ADDRESS

1209  ¢0ad16  eRaed SMSGLGE (WORD  AMGGLG  §3MFSSAGE LENGTE

1210 P9a42¢ SETABLE} 3 9APT ENVIRONMENT TABLE

1211 oauqav I SENVE +RYTE ATNY 1IERVIRONMENT BYTF

1212 290421 oen SENVMY  RYTF  AWNVM 3 3ENVIRONMENT MODE BITS

1213 vapd22 avaoen §SWREG! ,wOrD AgwPEG  13APT SWITCH REGISTER

1214 002424 vonvee slISWRy LWORD  AnSKR 13USFR SWITCHES

1215 000426 opnaoy $CpPUCPS LWOPD ACPUOP  33CPU TYPE,OPTIONS

1216 s ¥ BITS 15=11=CPU TYPE

1217 i 11/74201,11/05802,11/20%03,11/40%024,11/45%05
% 1218 1A 11/70=06,PD0=¢7,0210

1219 e BIT 1@=:REAL TIME CLOCK

1229 Hd BIT 9mFLOATING POINT PROCESSOR

1221 Ed BIT B=MEMORY MAMNAGEMENT

1222 09a43w aae sMAMS 1 (RYTE  ACAMSy )HIGH ADDRESS,™,s, BYTE

1223 a0p43y 0¢e §MTYPI: RYTE  AMTYP1 JIMEM, TYPE,BLK#1
A 1224 [ MEM,TYPE RYTE w= (HIGH BYTE)

1225 1A 90% NSEC CORE=2M1

1226 A4 3np WSEC RIPOLAR=wp2

1227 i# 500 NGEC M0OS=0@3

1228 000432 copeen SMADRys ,WCRD  A¥ADPy  jyHIGH ADDRESS,RLK#{

1229 s MEM,LAgT ADDR.®3 BYTEgs,THIg wOrD AND LOw OF "7YPE" ABOVE

1230 400434 vwen 8MAMSo1 ,BYTE  AUAMSp y3HIGH ADDRESS,M,S, BYTE

1231 029435 wen SMTYP2!  BYTE AVTYP2 JIMEM TYpE,BLK#2

1232 w@gudd6  oveoro 8¥ADR2t4 (WORD  A“ADRp 3yMEM,LAST ADDRESS,BLKe2

1233 00440 209 SMAMg3t ,BYTE  A“AMgl yJHIGH ADDRESSsMegeRYTE

1234  00n44y 200 SMTYP33 ,RYTE  AVTYP3 3 yMEM,TYPE,BLK#3

1235 ©¥0A442 ©000GAQ $MADR3! ,WORD  A"ADR3 JJMEM LAgT ADDRESSsBLK#3

1236  00nd4d4 rL 6MAMS4t ,RYTE  AvAMS4 jgHIGH ADDRFSS,M,S,RYTE

1237 ¥AA448 a0 8MTYP4t  BYTE AVTYP4 JIMEM TYPE,BLK#4

1238 0@ads6 vaovee §MADR4: ,WORD A¥ADP4 3 pMEM,LAST ADDRESS,BLK#4

1239 Aea4se S$ETENDI

1240 JMEXIT

1241

1242 L2 RS dottahed LI R R Y R T T T R S Y )

1243 JSATTL REGIN ov AFEA TEsTED (+20) WHEN PROGRAN RELOCATES,
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CZKMAF.p11 A5=Map=79 79172 REGIN OF ApFA TFgtEP (+20) WHEN pROGPAM RELOCATES. sEQ 9025
1244 T T LT T T T vy T T T T T TS T T TR YT ST TR T TR A T
1245 ©0@e450 177570 WPy 177870 jCHANGES TO SWREG IF NO HARDWARE SWITCH REGISTEF
1246
1247 feasen «B80¢
1248 wvoes0n o1a706 BEGINg VOV PC, 8P 38ET UP 8TACK POINTER TC EQUAL BFGIN ADDRESS
1249
1252 00asSe2 »R5746 TST =(8P)
1251 0Pas04 12617 ¢VOPISA MOV 8P, P¥8AVRg 3 SAVE 8P FOR FUTURE USE
1252 e@0aS10 12737 o0ape?4  ceen24 MOV SFWRDM, 0424 JPREPARE FOR ANY FUTURE POWER DOWN
1253 000516 ¢@5037 eenden CLR @ $PRERP
1254 000522 c0%037 evaldi4 CLR RaTYPCNT
1255 000526 12700 Qpel14 Moy s114,p0 IPREPARE T0 SETUP PARITY TRAP VECTOR
1256 000532 012710 ev3%ed Mov $CAREPR=, =6, (Rp)
1257 @pnS36 népl20 ADD PCo(RO)+ 1TO PARERR
1258 opeS4e 012712 cordéc vov 43490 (R¢) 1AND P8W OF 340
1259 09544 105737 ¢pe4es TSTR RYRFL 118 THIS CODE FELOCATED?
1260 00550  1po@n? RPL OYEPAS $BRANCH IF NO
1261 0en552 wee167 Apn614 Jnp TSTRFL 1TH1S CODE Ts RELOCATED SO GET TEST SIZE.
1262
1263 00a%56 005737  @20406 ONEFASSY TST BBPASS 718 THIS THE FIRST PASS?
1264 @0psS62 01402 REQ TSTRP JIBRANCH IF YES (TEST TRAP CATCHER ADDRFSSES)
1265 @anS564 oeun16l eerddn JMP SETSTK 3 GET THE TEST SI1ZE
1266 vurS70 n12704 007744 T8TRP! MOV PENDPPG sR4 1LOAD r4 wITH THE ADDRFS§ OF THE END OF THE PROGRAM #
1267 090574 e12700 ennd?7 mov #377,Rp
1268 ApA60A 10037 eurdie ~OY PAsASBAKPAT
1269 ©0oabed o@rsang CLR Ry
1270 wan606 012124 281 voy (p1)4,(p4)+ ISAVE FROM @20¢ TO BEGIN=33 AT END OF PROGRAM FOR NOw
1271 aer61e @22127 eondee CMP Ry, #8MAIL
1272 0Gvp614 143774 PLO 28
1273 #p0616 ¢u8T4y 381 TST ®(Ry) $PREPARE TO TEST THE TRPP VECTORS %
1274 eo0n620 otaptd a8 »Oy R?s (R1) ICHECK THE TRAP VECTOps FOR THE CAPABILITY
1275 JOF HOLDING p°S &
1276 e0n622 (204011 c¥p R?¢ (R1) 115 THE DATA OK?
1277 000624 01403 BEQ 68 tBRANCH IF YES
1278
1279 000626 #4767 APS3II4 JSR Pc,FATERR J#ERROR# REPORT FRROR MESSAGE AND HALT AT FATHLT
1280 00P632 an0nl 1 Je#ssusERROR NUMBER issssss
1201
1282 090634 run3ne 68t SWAB RA
1283 (@636 e@ay137e BNE 4y
1284 non64e o0ST0d TST R1 $IF WE HAVE NOT REACHED THE LOWEST MEMORY LOCATION
1285  @Apn6d42 0n136S BYNE 1 $THEN REPEAT FROM 38
1286 0@a644 012701 QAv240¢ Mov #gMAIL,RY
1287 0un650 014444 881 MOV =(r4)r=(r1) SRESTORE TRAP CATCHER E1C.
1288 000652 v0STNy TST Ry
1209 00Ags4 1¢1375 BNE 86
1290 008656 012723  @CpeO6 SETSWKI MOV YL
1291 @pa662 012710 eonddoe MOy %340, (RO) 1SET UP TIME OUT TRAP P5W
1292 noe666 012740 oeonTpn MoV w48, (Ry) sAND THE RETURN ADDRESS
1293 @0P672 (V8777 1771552 7281 T&T BSWR IPOFg THE gwlTCH REGIgTER POIMTED BY swr EXIgT ?
1294 Q20676 wde404 BP S8 $BRANCH IF YES
1295 voA700 122626 481 crp (sp)+o(gpP)+ 1RESTORE THE STACK pOINTER
1296 oaen702 012737 oeen176  weadsda MOV BSWREG,@eSWR sAND PLACE THF ADDRESS OF THE sWITCH REGISTER
1297 INESIGNED FOR THE COMPUTERS NOT HAVING FARDWARE
1298 3SWITCH RFGISTER AND RUMNING STAND ALONE
1299 cee710 105737 eped2e 581 TSTB REBENY JRUNNING yNDER Apr?
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CczKMaF,.pt1 AS=Mpap=79 @912 REGIN OF AREA TFgTFN (+#2¢) wHEN ppOGRaAM pELOCATES. SEQ ©226
13e0  0oa714 oacry403 BREQ APTSIZ IRRANCH 1F NO
1301 00aT716 112737 eand22 epadsy rov $SSWREG,ReSWP 3SET SWR EQUAL TO APT SwITCH REGISTER,
1302
1303
1324
1308
1306 sAPTSIZe THIS ROUTIME WILL SEARCH THE APT MEMORY ETABLE AND WHEN
13e7 A NOM ZERO TYPF Tg FOUMD WILL gFrue 70 TEST TO GIVEN HIGH ADCpFgSe
1308 : IF APT PFFINFS SIZF THF LOw TEST ADDRESS MUSTag@eae,(NUE TO ETARLE FORMAT)
13¢9 :Fbowl
1310 1F BLOCK 4 (OR 3,2,1) TYPF MO' ZERO THEN GET APT HIGH ADDRESS AND EXIT,
1311 FLSE 8FND ERROR #13
1312 -"OTr, THE MFMORY TYPF Is IGNOREDR SINCE ALL TF§TS ARE RUN REGARDLEsS OF MEMORY TYPE,
1313
1314 0200724 012703 eand4e APTBIZ3I MOV 8 'AXMEM,R)} JPOINT R3 TO MAXMEM,
1315 dena733 413737 ¢eedly  ona@lldd Moy B*HIGHTWO,RESHINMAY 1IN CASE NO gELF gIzIMG DONE,
1316 000736 ©13737 002332 @0@lddé MOV RsHTGEADD, A8 gMAXM 31N CASE N0 SELF SIZIVG DONE,
1317 pan744 105737 0ued2s T8TB QsgENVM 1DOES APT ALLOYW SELF 81zING?
1318 ¢0A750  10aR2y BPL TFYSP $sBRANCH IF YES
1319
1320 0ee?52 012701 aca4sy MOV $EMTYP4+4,RY 3POINT Ry TO BLOCK TYPE 4(+4)
1321 ¢0a7% 162701 oQe¢cn0nd 181 S'R #4,R1 JPOINT Ry TO NEXT RLOCK TYPE,
1322 ©00762 195711 TSTR (R1) 318 THE BLOCK TYPE NON ZERO?
1323 00a764 Q01006 BNE 28 JBRAMCH IF YES (MEMORY EXISTS)
1324 222766 02u127 OCeddy CMp plef#shTYPY $ALL ApT RLOCK TYPES REFN CHECKED?
1325 @ual72 191374 BHI 18 JBRANCH IF NO
1326
1327 ©00a774 0¥04767 Q05166 JSR PC,FATERR ) #ERROR® REPORT ERROP MESSAGE AND HALT AT FATHLT
1328 001000 00AEOA2 2 1e#aun8ERROR NUMBER 24ssvuse &
1329
1330 ¢01002 epd767 06324 281 JSR PC,GETADR 9GO SET MAXTMUM APT ADPDRESS INTO BMAXM + SHIMAX
1331 Ao1006 04767 Q6320 Jgr PC¢GETADR 1GO gF7 MAXIMUM ApT ADDREsg INTO HIGHADD*HIGHTWO
1332 001012 0ep4b4 BRTPSZt BP TYPSIZ 3 TYPF THF SIZE OF MEMNRY UNDER TFST
1333
1334 001014 32777 oueta2 177426 TRYSRy BIT #10¢)A8WR JUSFR DEFINED MFMORY TEST BOUNDARIES??
1335 #01022 wvo1060 ANE Typslz JRRANCH IF YEg (DON’y gIZE MEMORY)
1336
1337
1338
1339
1340
1341 001024 eipd0y SLFSIZs MOV R4,RY 3SETUP Ry AND R4 TO THE LOWEST ADDRESS OF MEMORY
1342 901026 12710 001072 Moy #48, (@) 1gET Up RETURN ADDREgg FROM TIFE Oyt TRAP TO 4%
1343 291032 o111y 281 MOV (F1)s(Ry) JWRITE A MEMORY LOCATION INTO ITSELF AND TRAP IF NXM o
1344 001034 062701 090002 ADD $2,R1 1ADD 2 T0 THE ADDRESS POINTER £
1345 001040 022701 170000 cMp 8170000/P1 JCHECK IF BEYOND 3pK MEMORY BOU"DAHY .
1346 001044 101372 BHT k1] JKEEP ON SIZING UP THE MEMORY UNTIL NXM TRAP ;
1347 1 (TIME OUT TRAP) 18 ENCOUNTERED
1348 JO0R 38K ROUNDARY REACHED
1349 001046 005737 @Avu042 T8T 0842 11IF NOT XXDP
1350 091052 001410 BEQ 113 ?  THEN CONTINUE
1351 @01¢5¢ 023737 000p42 00046 cMp 0r42,0846 1 ELBE IF NOT XXDP CHAINING
1352 991062 01404 BEQ L1] ' THEN CONTINUE
] ELSE SET MAX, MEM, AT 28K

1353 001064 162701 Qlovee sus #10000 /Ry
1354 @1070 o040y BR L1]
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CZK¥AF.p1t A5eMap=79 2912 BEGIN OF AgEA TFgTFn (+2¢) wHEN pRrOGRAM pFLOCATES. skEq ©927
1356 @01a72  ©22626 482 crp (SP)+, (SP)+ $RESTORE THF STACK POINTER
1357 001474 008767  AuST64 581 JSR Pr,“EVMNG 3 SERPVICE MEMORY MANAGENMENT IF [T IS AVAILABLE
1358 - $A4D IF It HAs TO BE TFSTED
1359 ae11ee 1¢5737 0en276 1STR RaMLAVA 3SEE IF MEMORY MANAGEMENT HAS TO BE TESTED
1360 291104 0P1416 BEQ 128 $1F NN “EM, MANG, THEN GO TO 12§
3ol eat166 12717 20112¢ 681 MoV %08, (Rp) ySET UP THE PETURN ADDRESS FKOM TRAP TO g8
1362 avi112 ¢12701  @2ap03 Moy $20000,p1 IREGIYN CHECKING MEMORY ABOVE 28K
1363 @m1116 woa74s BR 28
1364 001129 N22626 Rg? CcMp (SPY4+,(SP)+ JRESTORE STACK pOINTER
1365 001122 022731 16anra cMp 8160002,RY sIF Ry DID NOT READ ALL THE LOCATIONS POINTED BY
1366 1PAGE ADDRESS RFGISTER 6 THEN IT HAg REACHED THE
1367 sMAXIWUM AVAILABLE MEMORY
1368 001126 d01ves RNE 128 1IN WHICH CASE GO TO 128
1369 ¢o1130 a13782 172352 »ov R5172352,R2 $PRFPARE TO UPDATF MEMORY MANAGEMENT REGISTERS
137¢  0a1134 @24767 @ns730 JsSP PC+» MMPEG JOTHERWISF GO TO UPDATE MEM, MANG. REGISTERS
1371 241142 0gel62 BR 6$
1372 vo1142 12434y 1281 cMp e(R3),=(R1) JCAUSE R3 TO POINT TO LOCATION gMAXM AND Ri
1373 $TO THE MAXIMUM AVAILABLE MEMORY
1374 201144 ved4167 206072 Jsk PCIPUTADP $1GO TN THE SUBROUTINE TO pLACF THE ADDRFSS IN Rl
1375 $AT LOCATIONS SMAXM AND §HIMAX
1376 wa11%2 124343 cnvp «(rR3),~(R3) $“AKE P3 POINT TO HIGhADD
1377 Auy152 034767 wver6d JER Pr,PUTADR sPLACF THE ADNDRESS IN Ry AT LOCATIONS HIGHADD
» 1378 : JAND HIGHTWO
1379 @01156 m@5743 TST =(R3)
1380 221168 V15043 CLF =(R3) 3CLEAR THE LOCATION LOW2DD
1381 w1162 05043 CLR «(R3) $AND LOWTWO
1382 ¢o1164 012720 2v0ind TYpSIZ! MOV sniskps (pRP)+ $SsET up VECTOp FOR ANY FUTURE TRAP
1383 231170 oiudol MoV R4,P3 $SET PR3 TO POINT TO THE LOWEST AVAILABLE MEMORY
*® 1384 $LOCATION
1385 o0e1172 012701 000324 MOy 2LOWTWO, Py
1386 V01176 04767 ¢rS3TH Jsr pCoPCRLF 1TYPE CR/LF
1387 aa1202 ae4767 @n5536 JSR PC,0CTTYP sTYPE LOW TEST ADDRESSE (LOWTWO+LOWADD)
1388 72a1206 024767 005272 TYPMEMI JSR PC+STYPE i TYPF "ef
1389 ¢p1212 nMUaesS JASCIZ  /«/
1390 JEVEN
1391 oe1214 wadT67 ae5524 Jse PC,0CTTYP $TYPE HTGHEST TEST ADDRFSS (HIGHTWO+HIGHADD)
1392 An1220 ~12703  @A92330 SETSTK! MOy BLIGHTWO,RI $MAKF R3 POINT TO THE HIGH ORDEp BITs OF TOP ADDRFSS
1393 901224 @v4aT6T Quh116 JSR PC,$GTS1Z 3 GET THE BITS 13=17 OF THE TOP ADDRESS
1394 JPLACED IN BITS @=4 OF fp2
1395 @a1230 ai1odag Hov R4,Py 1SFT Ry TO LOWEST TEST ADDRESS
1396
1397 001232 062704 @vi022 452 ADD #18,/)R4 ;EPPEND THE FRROR STACK FOR THE MEMORY UNDER
1398 $TEST TO THE EMD OF THE PROGRAM
1399 0M1236 065302 CEC R
1400 021249 002374 . RGE 48
1401 ©a1282 022737 167776 0eeld36 cre 5¢67776,R¥8MAXM ;CHECK IF THIS IS A 3pK SYSTEM
1402 ©21250 nu10n2 RNF Ss JIRRANCH IF NOT
1403 001252 62704 0@aA22 ADD #1R, )P4 $SAVE ANOTHER BANKS WORTH OF FRROR STACK
1404 001256 10437 @ecl3te 563 "oy pAsRRFNDSTK ISAVE THE ADDREsS OF THF END OF THE ERROR STACK
1405 Q1262 QBSM21 681 CLR (F1)+ sCLEAP THF ERROR STACK
1406 001264 020104 crp R1,P4
1407 PA1266 1¢1775 RLOS 68
1408 001279 012737 157776 oaeplddn MOy #157776,a%MAxMFM tsET MAXMEM 10 “AxIMyM yIrTyAL ADDRESS
1409 w31276 0n%723 TST (P3)+ JTESTING MEMORY MANAGEMENT?
1412 401302 enieas RME s VvIDp 1rrpNCH IF YEs (GO gAVE LOADERs AT TOP OF yIRTUAL MEMORY
1411 wat3a2 021327 172pae cre (43)r217pp0p +15 THE VIRTUAL ADDRESS ABOVE 1677767
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CZKMAF P11 A5ullAR=7g Cgyv2 REGIN OF ARFA TESTEDN (42¢) wHEN ppOGPAM RELOCATES, SEQ €92g
1412 3v1306 103002 HKHIS S:VLDR $BRAMCH IF YES (GO SAVE LOADERS)
1413 vwa131e #11363 wepen rUY (r3),2(p3) INTHERWISF MAKE THE CONTENTS OF LOCATION MAXMEM
1414 $FQUAL TO THE MAXIMUM AVAILABLE MEMORY
1415 PAND FALL INTO SAVE LOADERS.
1416
1417 ve1314 N04767  epeLem SAVLDR: JSP Pr,CLPMM t+ NDISABLE THF MEMORY “ANAGEMEMT UNI1T
1418 0p1320 2085723 ST (£3)+ IMA¥E R3 10 PNINT 7O THE LOCATION MAXMEM
1419 941322 011305 »Oov (F3),PS ;P5 COKTAINS THE ADDRESS OF MAXIMuM AVAILABRLE MEM,
1420
1421 ;IF OMLY 4K BETNG TFSTED LC1°T SAVE LOADERS
1422
1423 v01324 020527 017776 [ R5,%17776 sONLY TESTING 4K MAX?
1424 v01330 103416 BRLO 45 JBRANCH IF YEs (DON’T gAVE LOADERS)
1428
1426 91332 1627u5  wov276 361t sum #276,F5 $1PREPARE TO SAVE 3¢@ BYTES OF THE LOADEKS
1427 401336 ¢a5737  eouvé2 18T Q42 $TF RUNNING YNDER XXDP
1428 001342 0a1406 KEQ 28 H THE® CONTINUE
1429 0a1344  w23737  29er42  anmds cHp R842,0846 i ELSF IF NOT UNDER XXDp CHAIN “ODE
1430 201352 ¢ay4a2 RFQ 28 ] THEN CONTINUE
1431 091354 162705 005376 SUR #€1502,%2>=276,R5 ? ELSF §AVF 1504, wORDS FOR XXDP CHAINM MODE
1432 V31360 (12524 261 MOV (F5)+, (Rg)+ $SAVE LOADER
r 1433 001362 w2n513 cup P&y (R3)
1434 Ag1364 121775 BLOS 28
1435 @01366 12323 481 "oy (p3)4/,(p3)4+ $gAVF THE CONTENTS OF LOCATION MAXMEM IM SAVMAX
1436 001379 110423 MoV Pa,(R3)+ JEND THE COMTENTS OF R4 AT SAVR4
1437
1438 01372 ¢1a537 Qual4e TSTRELg MOV RE,R8SAVRS 3SAVE. HIGHEST VIRTUAL ADDRESS+2
1439 001376 0R4767 RAukr16 TsTSIZY Jsp PCICLRMN 1GO 70 DISABLE MEMORY MANAGEMENT yNIT
a 1440 0@1402 (05745 TST =(R5) JSET Ps BACK TO HIGHEST VIRTUAL ADDRESS
1441 201404 012703 000324 188 Moy 2L,0uTWO,pI IPREPARE TO LOAD p4 AND r5 WITH THE MEMORY ROUNDRIES
1442 0e141y  PaR723 TST (R3)+ 3IF THE BRITS 16,17 OF THE LOWEST LOCATION UNDER
1443 ITEST ARE NON ZEPRO
1444 921412 ¢e1003 BNE 28 $THEN GO TO 28
1445  we1414 021327 157776 ctp (:3),%157776 $TF THE LOWEgT LOCATION yNPER TEgT Ig HIGHER THAN
1446 1157776 THEM GO TO TEST MEMORY MANAGEMENT
1447 401420 173419 BLO 43
1448 ap1422 032777 atacec 177020 283 RIT #1000, ASWR 318 MFMORY MANAGEMENT SELECTED?
1449 0p1430 0@1003 RNE 38 JYES ALL Is WELL
1450 2a1432 w4767  ¢wd530 JSP Pr,FATERR ;#ERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT
1451 401436 oeeneld 3 1#susu#FRROR NUMBER Jssdnses
1452
1453 o0m144a epn167 203512 38 JMp TSTMM $1GO TO TEST MEMORY MANAGEMENT
1454 901444 20423 481 CMp rds(p3)+ $COMpARF TOp OF pRrOGRAM (WITH gAVED LOADERg) 710
1455 sLOWEST LOCATION UNDER TEST
1456
1457 Ap1446 103002 BHIS 68
1458 2014%0 »16304 177776 Mov «2(p3),p4 $ADJUST R4 TO pOINT TO THE LOWEST LOCATION UNDER TEST
1459 001454 005723 681 TST (P3)+ $IF BITS y6=17 OF HIGHEST LOCATION TO BF TESTED
1460 001456 001003 RNE 8s $ARE NON ZERO THEN GO 70 88
1461 Q01460 021305 cMp (P3),R5 1OTHERWISF SEE IF THE HIGHEST LOCATION TO BE
1462 STESTED Is HIGHER THAN HIGHEST VIRTUAL ADDRESS
1463 001462 1071001 BHI LK) tIF SO THEN GO TO 88
1464 ¢01464 011305 MOV (r3)/RS JMODIFY RS
1465 7¢1466 105737 Q0a04as 881 TSTR RAREL JARE WE RFLOCATED,?
1466 101472 100014 RPL 1 1BRANCH IF NO

(4]
1467 201474 w1304 000322 MOV R9RELBOT,R4 $SET BOTTOM TEST ADDRESS WHEN RELOCATED,
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1468
1469
1470
1474
1472
1473
1474
1478
1476
1477
1478
1479
1480
1481
1482
1483
1484
1483
1486
1487
1488
1489
1490
1494
1492
1493
1494
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waisep
fp1504
Y1506

9wo1512
601514
f01%516
w01522

901524
921539
901532

n01536

A01%40
001542
Vo1544
“a1546
001550
na15%4
001560
01564
001566
?81570
“at1574

0g1600
“wo160m4

01610
n01612

041614
901616
"01624
01622

901626
“01630

“e1632
221634

01636
fRr164a

0e51642
001644

001646
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1524
1528
1526
1527
1528
1529
183@
1534
1532

931650
901652
091634
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w20527
103402
n12708%

020405
173403
4767
20eoe4

01270}
11343
762713

©A3728

a19Sen
00504
n20004
1013758
012702
anaT67
»12702
012212
312
0171702
042702

[CETE N
112237

winéey
n10nd00

[T TX]
we63ng
r6nTe?
n66207

a0n102
aPnI4p

[:LUL LIS
PPO5SY

an1a16
w1126

aN1274
fRY430

021634

n17776

“17778

224444

enr3a2

ANnRe2

[LEL]
0e5T4y
00316

176654
1717760
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#5e’ARe79

05=MAR=79 09102

*n2204
002236
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REGIN OF AREA TF8TED (+2@) WHEN PROGRAM RFLOCATES, SEQ 0¥29
CMP R§,217776 JARE WE RELOCATED IN BANK @?
BLO 9 SBRANCH IF YES
Mov #17776,R8 sELSE SFT HIGH MEMORY UNDER TEST®S4K

981 cMP R4,RS JI8 LOW LIMIT LOWER THAN HIGH LIMIT?
BLO 108 JBRANCH IF YES
JSR PC,FATERR s #EPROR# REPORT ERROR MESSAGF AND HALT AT FATHLT
4 jesusseFRROR NUMBER 4uussup

1081 MoV #SAVMAX,R]
Moy (r3),=(p3) IRESTORE THE CONTENTS OF MAXMEM

MEMTST3 ADD #2,(R3) sMAKE THE CONTENTS OF MAXMEM = MAXIMUM AVAILABLE

IMEMORY +2

T8T (F5)+ tAND SET RS=MAX MEMORY+2

sCLEAR MEMORY UNDER TEST

CLRMEMg MOV R% 4RO $MOVE HIGH ADDRESS TO Re

281 CLp = (R®) JREGIM CLEARING THE MEMORY FROM THE TOP
cMp RusFé JUNTJUL THE BOTTOM I8 REACHED
BHI 28
Hov #1,R2 $18ET R2 TO ENABLE PARITY MODULE CODE,
JSR PCoPARITY $ENABLE PARITY IF WAWTED AND AVAILABLE.
MOV #RAKPAT,R2
Moy (22)+,(R2) IWRITE SWAPPED BAKPAT INM LOCATION GWAPAT
SWAB r2)
MOV RAgWp,P2 ILOAD R2 WITH THE OPTIOMS STORED AT $SWRE
BIC #17776a,R2 JONLY LEAVE THE LOWER 4 BITS oF S8SWREG 1IN lz T0 GO TO

$THE TEST *# SPECIFIED [DPEFAyLT I3 TEgT#Q)

$ENTER HERE FROM TS8TSCP ROUTINE AT FND OF SUBTEST

CONTS CLR RyPASFLG JINIT SUBTEST PASS FLAG,
MOVB R2,ARBTESTN 1sET up $TESTN wITH THE TEgT NyUMBER GOING
370 BE EXFCUTED
1.00pt MOy R4sR1 JLOAD Rt WITH THE LOWEgT LOCATION yMNDER TEST
MoV Pa,Rp sPLACF THE ADDRESS OF THE LOWEST LOCATION UNDLF
$TEST IN po
MOV R4,R} $AND IN R3
AsL P2
ADD PC,)R2
ADD TFLe, (R2),PC 160 TO THE TEST #

$STORED IN BITS @=3 OF SWITCH REGISTER

TBLY TSTR=TBL JRELATIVE ADDRESS OF TEST # @
TSTi=TBL JRELATIVE ADDREgSs OF TEsT # 1
TST2=TBL $RELATIVE ADDRESS OF TEST & 2
T§TI=TBL tRELATIVE ADDRESS OF TEsT # 3
T8T4=TRL JPELATIVE ADDRESS OF TEST » 4
TsT5=T8L IRELATIVE ADDRESS OF TEST * 5
T§Tg=TRI JRELATIVE ADDRESS OF TEST # ¢
T§TT=T8L 'RELATIVE ADDREgS OF TEgT # 7
T8Tya=TRL $RELATIVE ADDRESS OF TEST # j¢

293P2 PAGE 30

REGIN OF APEA TFRrFD (+2p) WHEN PROGRAM pELOCATES, SEQ vule
TST11=TFRL IRELATIVE ADDRESS OF TEST # 11
1§712aTPL 1RELATIVE ACDRESS OF TEST & 12
TST13=TBL $PELATIVE ADDRESS OF TEST ¢ {3
FELOC=TRL $RELATIVE ADDRESS OF ROUTINE ‘pELOC’

3RS I8 POTMTING TO THE TOP OF THE MEMORY TO BE TESTED+#2
tF4 & Rp® :pE POINTING TO THF LOWEST ADDRESS OF MEMORY 10 BE TESTED
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CZKMAF P11 A8=MAR=79 29402 SCOFE ROUTINE SEG ¢31
1533 i SCOPE ROUTINE
1534 ;® B
1535 3e
1536 i#
1537 1# PROGRAM COMFS TO THIS ROUTINE AFTER COMPLFTIOM OF EACH TEST AND
1538 s# IF CNTRL=C TYPFD GOTO ERROR HISTORY TYPE ROUTINE,
1539 s# IF SRz 290@ (BITy@) THEN HALT
1540 s . IF sp® 4¢P0e (BIT14) THEN LOOp OM tEgt DEFINED BY gp BITg<3té>
1541 : 3 ELSE CONTINUE TO MEXT TEST,
1542 38
1543
1544
1545 001660 1¢5737 good2n TSTSCPY TSTR Qg §ENV $ARF WE RUNNING UNDER APT?
1546 001664 0R1002 : BRNE cNTSCP $IF SO THEN GO TO CNTSCP
1547 @01666 wud767 @CIRAR2 JSR pr,CHECKC 3TEST FOR CONTROL=C AMND IF TYPED GO
1548 : $PRINT ERROR HISTORY AND HALT AT FATHLT,
1549 001672 113702 004404 cNTSCPg MOVE RY$TESTN,R2 3PLACFE THE TFST NUMBER IN THE LOWER BYTE OF R2
15%0 : 1sINCE THERE ARE LESS THAN 377 TESTs UPPER BYTE
1551 JOF R2 WILL BE @
1552 0a1676 005237 eondie INC AYEDEVCT $TELL APT WE ARE STILL RUNNING OKAY
1553 ea17e2 032777 @e2p0e  17654p BIT %2000, BSHR 3I1S THE PROGRAM GOING TO HALT RFTER EACH TEST?
1584 001712 »014e REQ TSTGO tIF NOT THEN GO TO 28
- 1555 ve1712  caagae SWHALTY HALT sHALT AT END OF TEST SWITCH SET,
1556
1557 @n1714 @32777  o4eeac 176526 TSTGOg BIT 140000, @SWR 118 THE PROGKAM GOING TO LOOP ON TEST
1558 701722 ©@1332 BNE Lrop $TF §0 THEN GO TO THE STARTING OF THE SAME TEST
1559 ©01724 105202 INCB R2
1560 ¢01726 AAnT124 RR CONT $GO TO CONT AND CONTINYE EXECUTING THF NEXT TEST

5
)
]
:
§
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CZKMAF pi1t A5.MARLTE 912 79 TEST FOp pROPER RAMK gELECTIOM SEQ 9932
1561 R R R e e e e e
1562 s#TEST ¢ TFST FOR PROPER BANK SELECTION
1563 1#(1)  ThIg TEST ASSUMEs THAT THE MEMOpY Is IN A gTATE
1564 : T OF ALL ¢*s AND R¢ HAS THE ADDRESS OF THF LOWEST
1565 1A LOCATION UNMDER TEST
1566 ' $¥(2) It CHECKS FOR PROPER RANK SELECTION RY WRITING
1567 1e 1°s IN A LOCATIOM AKND CHECKING FOp ©°g TN THE SAME
1568 I LACATIONS OF OTHEFR 4K BANKS OF THE MEMORY
1569 re [1,F, LOCATIONS LIKE 7766 AND 27766 ETC,]
1570 $#(3)  THIS TEST ALSO CHFCKS TO SEE THAT NONE OF THE NON EXIST=
1571 . 3 ING RANK RESPOND wHEN THEY ARE ADDRESSED
ls?z R RSB RN RSB BB B PR P RN R BB R BB RS R R RSB BRI B APPSR R B R RS R R BB R BB RS
1573 21738 105737 Y9adnd TSTpt  TSTR R¥gTESTN 1CHECK FOR PROPER TEST SEQUENCE
1574 ¢f01734 0¢01403 BEQ e
1575 01736 ©QaTAT  0¥14224 JSR PC,SEQFRR s #ERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT
1576 001742 0a0cQas 5 JH#ssd#ERROR NUMRER S#sdsss
1577 :
1578 001744 012703 1771777 MoV #177777,R3
1579 0a175¢ 10401 161 MOV r4sp1 1rl © ADODRESS OF LOWEgT LOCATION OF MEMCRY UNDER TEST
158 ¢@a175%2 ofeldgp MOV R3,(Re) $SET ALL THE BITS AT (Rp)
1581 01754 20001 283 cMp REIPY $1s RO POINTING TO THE SAME MFMORY LOCATION AS R!
1582 001756 01417 BEQ 48 ;1IN WHICH CASE CHECK FOR ALL 1°S AT (Py)
ﬂ 1583 0p176v  @a579y TST (r1) $OTHERWISE CHECK (R1) FOR ALL @’s
1584 001762 01430 BFQ 5s
1585 21764 20311 cMp R3, (RY) 1IF R1 Is NOT EQUAL TO k@ AND (R1)
1586 $NOES NOT CONTAIN ALL ©°S THEM
1587 1CHFCK 10 SFE IF (RY) = (ml)
1588 0n1766 001004 BUE 3s
i 1569 001770 012767 @00A06  Qeen42 MOy #6,128 I¥ERROR* SETUP ERROR NO, IN 128
1890 sesuunsERROR NUMBER spusssuus
1591 Ca1776 0e04e3 BR 108
1592 vo20es kL]
1593 wne20ea 012767 acoral  aganr3? MoV 47,128 J#ERROR# SETUP ERROR NO, IN 128
1694 sensuusEpROp NUMBEp #7#%suss
1595 002006 o1eed46 1081 rov Rps=(§P) 1SAVE Rp pN STACK
1596 002210 105237 ennloy INCE A#8ADERR $AN ADDREggING ERpOp Ig suspECTED
1597 we2¢14  epede? RP 118
1598 0@2016 02m31y dg1 CMP R3, (R1) JCHECK (R1) FOR ALL 18
1599 we2020 0e144y BEQ 58
1600 702022 #12767 Qo0ALe 0PRA1d Mov #10,128 1 »ERROR% SETUP ERROR MO, IN 128
16014 susnuusERROR NUMBER Bios#sssss
1602  002u3¢  P10046 MoV RAr=(SP) 1SAVE RO ON STACK
1603 002032 w1pdng Mov R3/Rp
1604 ¢02034 004767 @3Sy 11818 JSR PC+ERROP 1GO T0 THE ERROR SUBROUTINE
1605 np204e wpeean 1281 +%ORD yERROR NUMBER TO BE REPORTED WILL BE PLACED HERE
1606 002242 (12600 MoV (sP)+/RO IRESTORE RO
1607
1608  0@2044 13706 MRu3ISQ 581 MOV A¥SAVR6, SP JRESTORE THE STACK POINTER
1609 002050 0627¢1 €2¢00A ADD 420000,p1 1CAYSE RY 70 POINT 7O THE gAME CHIp
1610 JLOCATION IN THE NEXT 4K BANK OF MEMORY
1611 1BY ADDING 1 70 THE 14TH BIT OF ADDREss IN Rl
1612 002054 020108 CMP R{,RS JCOMPARE Ry WITH THE HIGHEST MEMORY
1613 JLOCATION WHICH IS STORED IN RS
l:l; 7020456 103736 BLO 2¢ yIF Ry LESS THAN R5 THEN REPEAT THE TEST FROM 28
161

1616 Q2060 105737 00G42) TSTB RUBENVM JHAS APT INHIBITED S8IZING?
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1637
1638
1639
1640
1641
1642
1643
1644
16458
1646
1647
1648
1649

(1A

702064
a02066

02974

0a2476
102102

f02104

we211¢
002112
002116
82122
"e2126
202130
002132
002136

02140
ne2144
2150
#2152

#02134
fn2160

992162
02164

Yagyiy

Zianar ety

1434
1491
1442

r4%)3
1453
1418
1494

2ALEE

22174
2178

N2202

an22e4
Y FARN
02212
w2214
REPPITY
w2220
w224

w2226
w2 ve
w222

w22V

RRFFAL
NP LT
AL FIR]

w2lde
w2280
w2382

w2284
2260
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10043
a3an

na1026

920127
191016

220137

123758
f12702
012712
012742
n661712
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aod;l*
[LLLIFY
7212702
012722
woses2
nasSa1a

w62700

n20008

143672
Ar0635
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*2737

AR |
RO kXX
prea12

fL2700
loee?
winngy
w2001y
AGIETNS )
BOERLY]

OISR

R T )
Mt don
wen oy
IR ALY

ARLISNP)

w1270,

eele)

BONF LY}
RRIS R
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w627y
vaoges
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03uMARe79 P9;02

oneLen

187776

0en34a

enaané
200340
177714

no4030

oceond
rgonné

620000

~§eVaAR=T9
73 79,72

annzay

w1764

COADRI

[N EYEr]

17717

[\ SR

176354

arr 324

TEST FOR PROPER BANK BELECTION BEQ Q03)
BMI a8 JBRANCH IF YES (DOM®T TEST NONeEXISTENT MEMORY)
BIT #1980, 88WR THAS USER INHIBITED gIZING?
RNE 88 yBRANCH IF YES (DONPT TEST NONeEXISTENT MEMORY)
cHp R1,#187776 JSEE IF Ry HAS CROSSED 28K BOUNDRY OF VIRTUAL ADDRLSS
BHI 68 $IN WHICH CASE GO TO 68
JSHOULD BE LEFT A8 I8 FOR 3AK SYBTEME (WHICH USE 316K CHI
CMP R1sBEMAXMEM 11§ R1 LOWER THAN THE MAXIMUM AVAILABLE
JMEMORY ?
BLO Ss $IF 80 THEN GO 70 5S¢
MOV $6,R2 JMAKE R2 POINT TO TRAP VECTOR+2 FOR NXM
MOy #340(R2) 1SET Pgw TO 340
MoV 258=,06,2(R2) 98ET UP RETURN ADORESS FROM TRAP TO 38
ADD PCo(R2)
MoV (Ry)o(RY) $TRY TO WRITE TO NON=EXISTENT MEMORY (8HOULD TRAP)
Jar PC/FATERR 1#ERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT
11 jensansERROR NUMBER {iuwesss
6681 MOV $4,R2
MOy 869 (R2)* SRESTORE TRAP VECTOR
CLR (r2)
a8 CLR (r@)
ADD #20000,Rp JCAUSE R@ TO POINT TO THE SAME CHIP

SLOCATION IN THE NEXT 4K MEMORY BANK
3JBY ADDING | TO THE §4TH BIT OF ADDRESS IN R@

CMp R“sRS $COMPARE R® WITH THE HIGHEST MEMORY
sLOCATION WHICH IS STORED IN RS,
BLO 18 $1IF RO LEgs THEN REPEAT THE TEST
ENDOt BR TSTECP

#9122 DAGE 34

T1 CHECK DI/n0O LINF§
$IOBBNHIPBI RSNV LGB B NP USRI BDEBR VDR BB R B PR BV REI RISV LIBI RS RBDDE B
s ®TEST | CFECK DI/DO LINES
1#(1)  Tulg TEST CHECKS THE DATI/DATO LINES RY SHIFTING
1% A § IN THE WORD DIRECTION
JIRNBPEBSBE BB UBED R NPV RO I DRSS BRBBEH B RN SR PO B BBV HRBBRBRBVERPO RN S
TST1t cHpB #y,R8QTESTN :CHFCK FOR PROPFR TEST SEQUFNCE
REQ 410
Jsr pr,SEQERR 1wERROR® REPORT EpROp MESSAGE AND HALT AT FATHLT
12 sovwsuuERROR NUMBER j2usnuvs
18t MoV #1,R0
MOy RYR2 18ET R281
281 MOy Foa(RY) $MOV { AT LOCATION (Ry)
sy crp rice (RY)D 1COMPARE RY WITH THE CONT!NTS OF LocATION (Ri)
WEG Y]
JsE PC,ERROR $FEPRORe REPORT ERROR MESSAGE
11 tususesalRROR NUMBER j3essuss
481 TST P2 tARE WE SHIFTING A ¢ IN DATA DIRECTIOM?
REQ 58 1IF 80 THEN GO 10 S8
Asl Ry ISHIFT THE § BROUGHT IN AT 18 IN
1DATA DIRFCTION
Bee 28 $IF TFE | HAS NOT BEEN SHIFTED THRU
1THF 16 DATA BITS THEN REPEAT FpOM 28
CIR R7 $INITIATE SHIFTING OF o IN DATA DIRECTICON
MOy 1177776,p0
RR 28
%91 SFC 1SET C BIT
ROL R tQHIFT A @ 16 TIMFg IN DATA DIRECTIOM
RCS 28 JIYF THE @ HAS NOT BEEN SHIFTEP THRU
JTHF 16 CATA Blrs THEN REpEFAT FROM 28
ADD #2000 Ry T1OTHERWISE GO TO THE NEXT BAMNK OF
14K MFMORY AND REpEAT THF TEST
MNP Ry ,FS
BLO 19
ENDYY BR ENDp

SEQ Q034
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F,P1y p5=MAP=79 ¢91¢2 TEST MEMOPY FOR HOLDING DATA AND BYTE SELECTION SEQ 2035
‘59‘ R e e R R A R S e S e S A A AL s s i sl
1692 s#TEST 2 TEFST MEMORY FOR HOLDING DATA AND BYTE SELECTION
1693 14(1) TH1§5 TEST CHECKS THE MEMORY FOP THF CAPABILITY
1694 1 ¥ OF HOLDING 1°S AMD @°S RY WRITING A HACKGROUND
1695 1% OF RAKPAT AND READING IT
1696 $#(2)  MEMORY IS WRITTFM USING A BYTE AT A TIME
1697 34(3) STEps 1 & 2 ARE KFPFATED WITH A SWAPPED BACKGROUMD PATTERN
1698 :]ll&!lﬁi'“&“'li&&ﬂ.l&l}ii&!"ll‘illll.iil“ﬂ".li'ildii.'i{'i.lhi
1699 1p2266 122737 oceee? epadnd  TST2: cree 47,A86TESTN JCHFCK FOR PROPFR TEST SEQUENCE
1700
1701 002274 0R1403 BEQ 2ty
1702 ¢02276 0¥4767 036648 JSRr pr,SEQERR 1sERROR% REPORT ERROR MESSAGE AND HALT AT FATHLT
17903 492302 c0ed14 14 tessessERROR NUMBER {4ussnus
1704
1705  0¥a2304 013702 Wpuld6 181 MoV AtBAKPAT,RQ
1706 ¢02310 110021 F¥OVR Ry (R1)#
1727 0a2312 113721 eeeldy? MOVR AtRAKPAT#y, (Ry)+3®WRITE THE MEMORY WITK THE WORD STORED IN BAKPAT
1708 ¢02316 20105 cHp R1,P5
1749 e@e2320 1w3774 BLO 1¢
1710
1711 ¥02322 w2004y 282 cMp Rep=(k1) $TEST THE MEMORY TO SFE IF IT CONTAINS
1712 $THE WORD STURED IN BAKPAT
1713 002324 001416 HEQ RS
» 1714 02326 062701 enane2 ADD 82,R1
1715 902332 123741 @pedy? CNMPR AsBAKPAT+q,=(Ry)ICHECK FOP RYTE SELECTION PRORLEM
1716 002336 00142 REQ 48 .
1717 002340 12004y cMPB Ro,=(R1) $AGAIN CHFCK FOR BRYTE SELECTION PRORLEM
1718 @AW2342 001902 RNE 68
1719 002344 175237 analng 451 INCR Rz8ADERR JPREPARE TO INFORM THAT IT IS ADDRESSING ERROK
W 172¢ 09235a 42701  awuneof 661 RIC #opt :MAKE THE ADDRESS IN R1 EVEN
1721 202354 @n4767 @n325e JSR PC,ERROR s#ERROR# REPORT ERROR MESSAGE
1722 2e236¢  A0UO1LS 15 JH#u%s¥ERROR NUMBER 15#&#s#us
1723
1724 002362 ©201¢4 881 crp R1,R4 JKEEP ON TESTING THE MEMORY UNTIL
1725 002364 101356 RHT 23 iRl FQuAlLs THE LOWEST ADDRESS
1726 ¢P2366 ¢@¢337 nondg6 SWAR AsERKPAT $1CHANGE THE DATA PATTERN
1727 202372 001744 RFQ 18 $IF THE DATA PATTERN DOES NOT HAVFE LOW
1728 3 BYTE =@ THEN FALL THRU
1729 0vp2374 0ee733 END28 RR EMD1
1730
17314 $THE TEST LEAVES RAKPAT LOCATIOM THE SAME AS IT WwAS IN THE BEGINMING
1732

\\
o
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CZKMAF,P1 #5=MAR=79 0932 T3 PUAL ADPRESS TEST A SEQ ¢e36

173] AR Z TS T R A el e e R s e R el
1734 ;#TEST 3 noAl ADDRESS TEST A
1735
1736 . s#(1) T-1s TEST CHFCKS FOR DUAL ADDRESSING PROBLEMS KY WRITING A
1737 X3 RECK GROUND OF RAKPRAT,
1738 p#(2) STAPTING FROM THE LOWFST LOCATION IN THE BAMK THE TEST WRITES A
1739 [z LOCATION wITH SWAPPED BAKPAT
1740 1#(3) PrATS THE MEMORY FOR PROPFR CONTENTS
1744 1#(04) sHIFTS 2 1 RALONG THF ADPRESS DIRECTION AND REPEATS STEPS 1=3
1742 1#(5)  PCPFATS STEP y=4 FOR EACH 4K RANK
1743 ARy T T TR T oy Y R Ty T 2 )
1744 002376 122737 o¢wand  apedns  TST3g CHPR #3,ReSTESTN $1CHFCK FOP PROPER TEST SEQUFNCE
1745 092404 0021403 HEQ X3l
1746 ©024P6 #4767 G0A3IS5S4 JSk Pr,SEOFRR ;#ERROR# PEPORT EPROR MESSAGE AND HALT AT FATHLT
1747 002432 000016 16 | tesusu¥ERROR NUMBER 16#ssun¥
1748
1749 ¢062414  0X0P3 CLR Pa
1750 ¢g2416 004737 ape12s 281 JSR PC,RPLRTMEM ' WwpITE MEMORY WITH THF RACKGROUND gTORED
1751 $AT LOCATION BAKPAT
1752 ©02422 cosee2 48 CLR P?
1753 ¢p2424 aSeidc2 651 BIS P3sF2 $4AKE R POINT 10 THE MEMNRY RANK POINTED BY R3
1754 002426 020204 cMp R2/R& 1IF R2 Is LESS THAM R4

& 1755 a@243 113465 BLO 168 $THEN DO NOTHING

o 17%6 0a2432 ©#20205 cMe R?+RS ITF R2 Is HIGHFP THAN THE HIGHEST LOCATION TO BE

1787 ¢A2434  1m3077 BHIS 2n8 JTESTED THEN EXIT THE TFST
1758  Wuw2436 w0392 SWAR (£2) 10OTHERWTISE WkKITE THE COMpLE'EM] OF WAKPAT IN
1759 3THE LOCATION POINTED BY R2
1760 102440 005001 CLR R1
1761 w2442 050301 781 BIS P3,R{

® 1762 012444 020104 cMp R1,P4 JTF Rt Is POTNTING TO A LOCATION LOWER THAN R4
1763 002446 103448 BLO 128 $THEN GO TO 128
1764 0n24%2 020108 cMp R1sRS
1765 202452 113053 BHIS 156
1766 902454 020102 cvp R1,R2 . $CHECK THE MEMOpY FOR CORRECT DATA
1767 002456 0A143y BEQ 108
1768 02469 220011 cMp R, (F1) $TF k1 1s HOT ® TO R2 THEN (R1) SHOULD HAVE
1769 $THE SAME WORD AS RAKPAT
1770 uv2462 271437 REQ 128 1IN WHICH CASE GO BACK 70 128
1771 002464 ¢12767 avan1l 09032 Mov 217,228 $#ERROR® SETUP ERROR NO, IN 228
1772 susnuussERROR NUMBER #17%ssuswe
1773 092472 c1updé A8l MoV Roy=(SP) 1PLACE Rp ON THE STACK
1774 $02474 000316 SYAR (sp)
1775 00u2476 122691 CMP (SP)+s(Ry) $IF (Ry) IS8 NOT = Rp THEN SEE IF IT IS SAME
1776 1A8 A SWAPPED RO
1777 va250s eo1aed RNE 98 sIF NOT THEN A SUSPECTED PUAL ADDRESSING PRUBLEM
1178 JFOp THE RITs THAT ARE DIFFERENT IN R@ AND (gR1)
1779 JOTHERWISF THERF IS DUAL ADDRESSING FOR THE
1780 JENTIRE WORD
1781 202502 012767 evae2¢  eearld MoV #200228 3 #ERROR® SETUP FRROR NO, IN 228
1782 Jess8usERROR NMBER #20#sssus
17803 002510 108237 ¢opdug 981 INCR A4 8ADERP $ADPRESSING PRORLEM 1s PETECTED
1784 002514 winnde MoV ROy =(8P) 18AVE R¥
1785 0202516 oip200 MOV R2 Ry 1SET R@m=GOOD ADDRESS FOR FRROR REPORT
1786 1022520 0n4767 pudias JgR PC+ERROR 1G0 TO THE ERROR SUBROUTINE
1787 002524 vencoe 2281 . WORD JERROR NUMBER TO BE RFPORTED WILL BE PLACED HERE

1788 002526 oa12600 MOV (sP)+,RO IRESTORE RO
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1798
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1860 0A274m
1861 002746
1862 w@278@
1863
1864 @02752

A5«MAR=79

A5«MAR=79 A9102

1Rty
220037
na141y
[LLITh]
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T3 DUAL ADDRFES TEST A
MOV Ra, (RY) JRESTORE (Ri1)
cMp RC2@EPAKPAT 1IF THE CONTROL CAME HERE FROM 1582 THEN
BEQ 128
RR 118 SRETURN TO 118§
1081 SWAR Rp JMAKE R@ SAME AS SWAPPED BAKPAT
CMp Rue (R1) 3IF R1 ® p2 THEN (R1) SHOULD CONTAIN A WORD
$EQUAL TO SWAPPED R¢
BEQ 118 1IN WHICH CASF GO BACK TO 118
MOV 4210228 y#ERROR% SETUP ERROR NO, IN 228
jesesnsERROR NUMBER #21esanse
BR RS 3AND GO TO 9%
1188 8WAB R¢ IRESTORE RO TO BAKPAT
1281 BIC R3/Ry 3TAKE OUT THE BANK ADDRESS FROM THE ADDRESS IN Ry
T8T R1 JIF RY 18 @ THEN PLACE A { IN R}
BNE 138 $OTHERWISE GO TO 138
INC Ry
1388 ROL Ry
cMp Ris#20000 1IF Ry 18 LESS THAN A 4K BOUNDRY
BLO 78 $THEN REPFAT FROM 78

1581 SWAB (r2) JRESTORE (R2) TO BAKPAT

1683 RIC RP3,R2 $TAKE OUT THE BANK Aonnrss FROM THE ADDRESS
$STORED IN R2
TST R2 $IF R2 ® o THEN MOVE A { TO R2
BNE 108 1OTHERWISE GO TO 184
ING R2
1881 pOL R2 JSHIFT A ONE IN THE ADDRESS WORD
cMp R2,¢20000 3118 THE ADDRESS IM R2 MORE THAN THE BOUNDRY
JOF 4K
BLO 68 $IF NOT THEN GO TO 68
ADD R?/R3 IOTHERWISE MAKE RJ3 POINT 70 THE NEXT 4K BANK
cre R3,REMAXMEM 3IF R3 IS POINTING TO A BANK THAT IS LOWER
STHAN MAXMEM
BLO 48 JTHEN REPEAT FROM 48
2081 SWAB ASBAKPAT
BEQ TST3 JREPEAT THE TEST WITH SWAPPED BAKPAT ONLY IF
$THE LOWER BYTE OF BAKPAT Ig @
END31  BR END2

38
DUAL ADDRESS TEST B

SINB BB BE DR B R PBERPI BB DR BB PR BN PSR PRI R PR PRSI R BB BBV D DODB R PO BB R BB
s#TEST ¢ DUAL ADDRESS TEST B
pe(1) TH1g TEST CHECKS FOp CyAL ADDRESSING BY WRITING
[ A“D RFADING THE ADNRESS IN THE LOCATION AMND THEN
[Ad WeITING AND READING APDRESS COMPLEMENT
SIPRUPBBBRRNBBBVB PV FVERRBRBSRBOBBRRRBRE R D003 39096 359 30365 3 39 3 8 3
TST4y CMPE 24,48 TESTY 1CHECK FOR PROPER TEST SEQUENCE
REQ o*ie
JSR PC,SEQEPP 1#EPROR® REPORT ERROR MFSSAGE AND HALT AT FATHLT
22 t1#sesusTRROR NUMBER 22##%sue
CLP R3
181 MOV R1+PO
TST R3 3IF R3 I8 NOT g THEM STORE THE ADDRESS
REQ 28 $IN THE LOCATION
[osL] Re $OTHERWISE STORE COMPLEMENT
282 MOV pre(R1)+ 10F THE ADDRESS
cMp PysR§ $UNTIL THE HIGHEST MEMORY LOCATION 18 REACHED
BLO 18
st (444 Rege(RY) $CHECK THE LOCATION FOR THE CORRECT CONTENTS
BEQ (1]
INCE ReSADERR $THIS IS PROBABLY ADDRESS PRORLEM RATHER THAMN
1RIT PROBLEM
JSR Pr,ERFOR $#ERROR# REPORT ERROR MESSAGE
23 J#nsuswERROR NUMBER 23s##unw
A8 vov R{,RO
SUB 42,00 ICHECK THAT THE ADDnEss Is STORFD AT
TST Ry $LOCATION IF R3 18 NOT
BEQ Ss 10THERWISE CHECK FOR
coM Ra 1ADDRESS COMPLEMENT
588 CMp R1sR4
BHI 38
MOVB #1,R4pASFLG 1SET pASFLG FOp ERROR REPOPT
coMm Ry SCOMPLEMENT THE CONTENTS OF ﬁ;
BNE 19 IREPEAT 7gTd IF R3, Ig NON @, ENABLING ADDREg

s
$COMPLEMENT TO BE WRITTEN AND READ, OTHERWISE FALL
END4t BR ENC)

SEQ ¥037

SEQ 0038

THRU
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1866
1867
1868
1869
1874
1871
1872
1873
1874
1875
1876
1877
1878
1879
188a
1881
1682
1883
1884
1888
1886
1887
1888
1889
199
1894
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
19¢5
1906
1907
19¢8
1909
1912
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921

CZKMA

f02754

f02762
¥22764
022770

fp2772

an2176
ApInee
HWl0u2
393006

aelatae
fP3IAL2
ap3agd
"e3Ie1é
nelaze
fn3IA24

¢p3026

fBIAIN

703332

an3v3e
walale
feled?

©03044
S LT

MACY11 36A(1052)

CZKMAF Py

1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
195¢
1951

nu3asy

“p3es2
heIese

aR3ee
anle62
CREBI-1
fr3plo

Ae3n12
aeInTe

wp3ate

CEER YA
fe31e2

nalied
L)
BLERSEY

nal3114
©a3116

calae

122737

¢A140)
°n4767
w24

©“ed737

wapedy
0e1403
np4aT167
are025

fanl3ea
a1eey
“w211e0
aa14e3
anaT67
fANA26

aanldea

©e10m23

vusT03

a21023
©627uy
¢27108

12308¢c6
gk

C5eMAR®79 29102 PAGE
#5aMAR=T9 ¢94¢2 TS

eenees

?n3176

epa120

fr2622

rr260nd

era2

3#TEST S

pandaqd TSTSy

181

251

383

481

561

681

781

39
MARCHING

1#(1)
d
1e(2)
(84
%
p#(3)
¥

T
1e(4)
3#(5)

[}

BEQ
JsR
24

JSF

[
kFQ
JSR
25

SWAR
Mov
cre
BEQ
JSP
26

TST

RMNE
ADRD
cHp
RHIS
crp

“5«YAReT79 V91¢2 PAGE 40

A5=YAR=79 093012

ee1757

nrateT
cvea2?

wWanTs3
1¢5237
fanldon
#1742

“was5103
a1adey
220763

»us57¢3
¢¢1353

“2a104
161333
105237

rap3an
ae17%3

onnTyd

P2582

eelee

ewr3e6

951

10861

UARCHING
REG

JSF
27

BR
INCR
SWAR
REQ

cov
YOy
kR

TST
RNE

cHp

RHT
INCR
Sv.AR
FFQ

108 AND Qeg SEQ @939
;[.ﬂ"ll..li'!lOi‘lb..l'(OOi.l'Il.'i.l.!Gl..lll&.ﬁb.'dii’.&i.'ﬁ.'
MLRCHING 178 AND S
1i:le TEST ARITES A RACK GROUMD OF THE wORD STORFD
AT BAKPAT,
pFANS EVERY LOCATIONM FOp CORrECT TATA, SwAps RYTES
AT THF LOCATIOMN AND PROCEEDS IN MAX, TO MIN
PIRECTION OF VEMOmY LOCATIOANS,
RYANS EVERY LOCATINE FOR S«APPED RAKPAT PATTERM
AcITES RAKPAT BACKGROyNP IN THE LOCATIOM AND PROCEEDS
I© MIN, TO MAX, DIRECTION
PFPEATS STEP 2 GOIXG IN MIN, TO MAX. DIRECTION
RFPFATS STEP 3 GOIXG IM MAX, TO MIN, DIRECTIOM
:'ﬁ’I."DO‘.‘QO!{.'Gl&'lb'I0’I0*!!!ﬁ&&"iblliil.llil.‘.ii&.iﬁ"i!
25,988 TESTN gCHFCK FOR PROFER TEST SEQUENCE
ey
©C,SEGERP 14FFPRORs REPORT FRROR MFSSAGE AND HALT AT FATHLT
j#susesERROR NUMBER 24%usasy
Pr, Ay NRTMEM $GO TO WRITE THE VEMORY wITH A BACKGROUMD OF THE
t#0RD STORED IN BAKPAT
P.oy=(F{) $READ THE CONTENTS OF LCCATICM POINTED BY R}y
3 $70 SEE IF IT hAs THF sAME VALUE As p®
pc,FRPOP s #ERROR# REPORT ERROR MESSAGE
se2#ewsERPOR NUMBER 25#¥dwuy
P
R, (R1) 1SwAP THE BYTES AT (R!)
(r1)sP0 $READ (Ry) FOR CORRECT VALUE
4s
P~ , FRROF J#FPROR# REPORT ERROR MFSSAGE
Jesues#ERROR NUMBER 26%suass
R 3JSwAP THE BYTES OF THE REGISTER
JCONTAINING BACKGPOUND PATTERM
93 sIF THE LOwER BYTE OF THE REGISTER
t1s MOT @ THEN THE PROGPAM 1g READING
$THE “EMORY TC COMTAILM A BACK GROUND OF
sRAKPAT AND WRITING THE SWAPPED WORD
$IN WHICH CASE GO TO 98
LR 1R3 WAS @ WHEMN THE PROGRAM FNTERED
sTHIS TESTe AND 17 Ig NOT ALTFRED y¥TIL PASFLG=3
F R3 EQUAL @ THEM THE FROGRA¥ IS
EADING/®RITING MIN, TC MAX. OTHFRWISE
$IT IS GOING INM MAX, TO MIN, DIRECTICVN
18 $TF R3 I MNOT CLEAR THEM GO TC 108
#7,P JATHEFKISE ADD 2 TO THE CONTEMTS OF Ry
pierS FCOMPARE pl1 wITH THE YAX., MEMORY LOCATION TO
sRE TESTED
s $IF E1>85 THEN GO TO 88 OTHERWISE
Rry(RY) sPEAD (Ry) FOR THE CORRECT DATA
1?8 AKD o°s SEQ vu4w
38 3 #RITF COMPLEMENT OF TrE DATA FOUND AT (R1)
$AND REPEAT UNTIL R1 > RS
Pr,ERPOF 31 #ERROF® REPORT ERROR MESSAGE
teassBBERPOR MUMRER 27ssssas
H
RaPASFLG
P
?2s $1IF THE LOwER BYTF OF R¢ Is ALL @rs
3THEN BEGIN PEADING BAKPAT SWAPPED WRITING BAKPAT
$1AND READING BAKPAT GOING FRONM MAX, T0 “IN, [pASFLGZ4)
R3 sOTHERWISE CLEAR Rp
rdrpl 1puT THE LOWEST TETING ADDREss IM Rl
78 sRND REGIM RFADING S, WRITING S AND
$PEADTNG 1°s In™ WIN_ 1O MAX, DIRECTION [PASFLG®3)
Ry $1F R3 IS NOM @, I,E, PASFLG=]}
5s 1THEN READ BAKPAT, WRITE
3 SwWAPPED RAKPAT AND READ SwAPPED RAKPAT
$IN MIN, TO MAX, DIRECTION
R{,F4 sOTHFRWISE TEST IS PROCEEDING IN MAX, TO
$MIN, DTRFCTION,
25 sKFEP ON LOOPING UNTIL Ryz=Rj4
Q¢PASFLG
Ris
T¢ 11F RO SWAPPED HAS LOWER RYTESQ
JTHFN READ RAKPAT SWAPPED, WRITE RAKPAT,
JAND READ BAKPAT GOING FROM MIN, 1O MaX,
¥rLD4

ENDS

RE
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1952
1953
1954
1958
1956
1987
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1973
1976
1977
1978
1979
198¢
1984
1982
1983
1984
1985
1986
1987
1988
1989
1994
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2703
2004
2005
2006

CZKMA

903122

203130
403132
203136

©altsn

€e3144
903152
703152
003154
na3156
903160
033164

003166
003172
0o317¢
#03176
@03204
Q3206

003212
@v3214
403216
903222
na3224
093226
e@323e
0e3234

@Q3242
@03242
¥p3246
003252
an32s4

Macy1t

CZKMAF Py

2007
2008
2009
2010
2011t
2012
2013
2014
2015
2016
2017
2018
2¢19
2029
2021
2022
2v23
2024
2025
2926
20217
2028
2029
2030
2031
2032
2033
2034
20135
2¢36
2037
2038
2039
2740
2041
2042
2043
2044
2045
2046
2047
2048
2049
2¢50
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
206
2062

fp3256

703264
w3266
¥we3272

703274
xR

0e33es
CURELL]
923312
033114
an3316
793329
993322

193324
an333e

®03334
0334y
#93342
CIEELL]
“a33se
¥03354
903356

2336
“@336

©“03372
#v3374

"r3376

agldep
203402
03406

a0341e
0e3414
903416
@83420

agt‘“(l?.’» )

wMAReT

122737

nr1403
Pn4767
a00o3e

n04137

*P8037
f10403
a1pdny
w2001
1403
nR4§767
anre3y

n627¢1
20105
193767
132737
P210802
105237

f2n3as
103612
012702
eem313
te53n2
701375
©“10337
062703

foaT44
105237
weal33l
201732
0nalzy

ICA(1052)

41
CFLLg® vOlATILIYY TEgT

HEE TR R e T T e L e R R e A LA Ll b

1#(1)
3#(2)
X3
14(3)
3%
1#(4)
1#(5)
Iz

tAd
$#(6)
R

CELLE® VOLATILITY TEST

THIS TEST WRITES THF MEMORY WITH A BACK GROUND OF BAKPAT

WITH PAGFLGEG THE TEST READS THE MEMORY FOR BAKPAT

AND THEN INCREMENTS PASFLG

Ir THFN READS/sWApS BYTES/wRITEs A LOCATION X FOR

NVER 2 MSEC AND THEN READS THE MEMORY FOR BAKPAT

FFPEATS STEP 3 WITH x=x+4k yNrIL END OF MEMORY Ig ENCOUMNTERED
TT THEN INCREMENTS PASFLG AND WRITES THE MEMORY TO

RPKPAT AND WITH PASFLG®2 1T READS MEMORY FOR ALL

S$“APPFD RAKPAT AFTER WHTCH PASFLG Is INCREMENTED TO 3
RFPFATS STEPS 3 AND 4 pEADING THE MEMORY FOp SWAPPED
RAKPAT INSTEAD OF BRKFAT,

P EERBEN RSB RBH SRR R BB BRI L BB E LR R E DB P RSB R B R R BB RS R AR EDBRRR RN D

¢5=MAR=79 aouag PAGE
@9302 T
;#TEST 6
ovecnb ogaaded TSTet
a0n3ndz
arn120 RPTHS
ApeInG
181
26t
st
Ar2444
prapn2 481
apGenl  A0A306
enp3ne
561
037776
681
vnls4
220002
00306 741
Pnp3ge
END63
¢S5 AR=79

A5=MAR=79 09§02

122737

na1doed
tn4767
fauealI2

(105¢37
010337

wip3a2
©w52702
ans5202
Q1402
n2¢502
1e3eny
1502

©#10337
A13704

n1i7a¢
w2a103
ap1e1e
262703
232703
001402
062773
ngeldeg
132737

ne1oel
aipety

n20011

#01403
na4767
700233

0627n1
92e1a2
183746
#8237

eoapa’l

002674

apu3a6
cenlnd

w7717

vn3e2
0nn3ng
een316
R
eua2na

fpaael

ne2222

enean2

pee410

nepdns

“AA306

#9162 PAGE
T

CMPR

REQ
JSR
in

JSR

CLR
MOV
MoV
cMp
BEQ
JSP
31

ADD
c¥p
BLO
RITB
BNE
INCR

cMp
BHIg
MOV
SWAB
DEC
EME
MOV
ADD

RR
INCR
SWAR
BEQ
BR

42

86, @4STESTN $CHECK FOR PROPER TEST SEQUENCE
Rakd
PC,SEQERR $#ERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT

PC, B #¥RTMEM

jess2ssERROR NUMBER 3assusss

$1GO TO WRITE THE MEMORY WITH A BACKGROUND OF THE
JWORD STORED AT LOCATIOM RAKPAT

sEq 0041

@¢PASFLG
R4,P3 3SET R3
R4a,Ry $AND Ry TO THE STARTING ADDRESS OF MEMORY UNDER TEST
R o (R1) $CHFCK (R1) FOR CORRECT DATA
48
PC,ERROR $sEPROR% REPORT ERROR MESSAGE
j#3u4#88ERROR NUMBER 3|s#usaus
#72,R1 JINCREMENT R1 RY 2
R1ou3 $gEF IF R1 HAg REACHED THE MAX, OF MEMORY
35
#1,R4pASFLG JCHECK 70 SEE IF pAsFLG=® Or 2
58
aepAgFLG $IN wWHICH CASE INCREMENT pASFLG COUNTER RY i
R3,P5 $1SEE IF R3 HAS REACHED THE MAX, OF THE MEMORY
T8
$37776,R2 JWRITE INTO § LOC FOR >2M§ (ABOUT {o@MS)
(r3)
R2

68
R3,82SAVLOC

$SAVE LOCATION WRITTEN FOp 2M§ FOR ERROR REPORT,

$20000,03 $BY APDING 1 70 THE 147H ADDREss RIT CAUSE
$R3 TO POINT TO A LOCATION IN THE NEXT
14K BANK OF MEMOPY

28

a,pASFLG $MAKE PASFLGZ2

R:BAKPAT $11F BAKPAT IS NOT BEING SWAPPED FOR THE 2ND

rRPT6 JTHEN GO RACK 70 THE LOCATION RpT6

E' D5

SHIFTING DIAGONAL

PR e e L Ty e L L L R R R e e e L L L
SHIFTING DIAGONAL

;®TEST 7

TST73

281

383
483

681

Rée
1081

1283

1481

1688

cvpB

BEQ
Jse
12

CLR
noy

MoV
Els
M
REQ
cre
BHIS
roy
MOy
MOy
MOy
crp
RNE
ADD
RIt
RFQ
ADD
SWAE
RItE

RNE
MOy

crp

REQ
JSR
33

ADD
cHp
BLO
INe

TUTS TEST WPTTES THE MEMORY WITH A BACKGROUND OF BAKPAT

I~ wRITES A DIAGOMAL OF swAPPED BAKPAT THROUGH EACH MEMORY RANK
RFADS THE MEMORY FOR CORRECT DATA

sHIFTS THE NIAGONAL AND REPEATS STEP 3 yUNTIL THE

DTAGONAL HAS BEEN SHIFTED 64 TIMES

wrITES A RACKGROUND OF SWAPPED BAKPAT, » DIAGONAL OF

RAKFAT AND RFPEATS FROM STEP 3
:,#‘0‘&l}il&!‘&i*&0‘.0&!{&".*'¢*0#ilﬁélli.‘ﬁﬂ*b'*il'*“ii'lillﬂ“*

#7,P83TESTN

s+10
pC,SERERR

$CHECK FOR PROPER TEST SEQUENCE

1 #EpROR® REPORT ERROR MESSAGE AND HALT AT FATHLT
se#e822ERROR NUMBER 32%w#ssw

SEO0 pw42

R#PASFLG

p3,@8LOWRNK 3LOWBNK CONTAINS ADDRESS OF TRE LOwWEsT LOCATION
3IN THE 4K BANK THAT CAN BE TESTED

R3,P

#?7737;R2 3Ry CONTAINS THE ADDRESS NF THE TOP OF THE BANK

P2 $ADD 1 TO POIKT IT TO MEXT BANK

38 $RRANCH IF ZERO (IT MUST BE A 3InK SYSTEM)

R8sR2

48 31F Rz IS GREATFR THAN R§ THEN GO TO 4§

RSsp2 INOW R2 CONTAINg THE ADDRESs OF THE HIGHEsT LOCATION
$THAT CAN BE TESTED

R, @¥GTRIDI 1LOAD STRTDI WITH THE §TARTING ADDREss OF THE

R2LOWANK,RY

yDIAGONAL

tr1 I8 NOWw POINTING 70 THF LOwEgT LOCATION IN THE 4K

sBANK
AtRAKPAT,RY 1§TORE THE CONpENTS OF RAKpAT IN g
RysF3 118 Ry POINTING TO A LOCATION IN THE DIAGONAL ?
178 $IF NOT THEN GO 10 108
4#2,F3 3THFE FOLLOWING CODE 18 USED TO PLACFKF THF
817643 1ADDRFgg OF THE NEXxt LOCATION IN THE DIAGONAL
86 1IN Ry
820053 H
K SDIAGONAL WILL CONTAIN SWAPPED RACKGROUND PATTIERN

B1,@4PAGFLG

1CONTENTS OF LOCATION PAgFLG wiLL BF FyFN IF [HE
$MEMORY IS BEING wRITTEN ANN IT WILL RE ODD
1IF It Ig ONLY BEING READ

178 $I1F IT I8 REING READ ONLY THEN GO TO 128

rvelp1) POTHERWIAK WRITF THE MEMORY wIpH THE CONTENTS
10F ko

xho(nt) TEHFCK THF TOCATION POINTED AY R1 TO CONTAIN
fPROPFR DATA

148 1IF IT 18 OK THEN GO 10 148

PC,FRROR J@ERRORe REPORT ERROR MFSSAGE
P88 8FRRUR NUMRER 3)scnsasw

#20F1 pCAUBE R{ TO POINT TO THE NEXT MEMORY LOCATION

RIsR2 115 IT THE END OF THE HANK ?

68 §IF NOT THEN GO TO &8

@#8DEVCT JTELL APT WE ARF STIL RUNNING OKAY




CZKMA MACY1] 30A(17872) A5=MAR=79 n91¢2 PAGF 43

CZKMAF, P11 AS=MAR=79 #9102 77 SRIFTING I'TAGONAL SEu Y04l
2063 93424 195237 wenrl3os JTHNCR 2aPASFLG
2064 003430 213703 @00302 MOy RYSTRTDIVIRI $LOAD R3 wlTH THE STARTING ADPRESS OF THE DIAGONAL
2065 An3434 132737 posan) apnles RITR §1,@8PASFLG sHAS THE READ OF THE MFMORY BEFN DONE ?
2v66 L3442 001332 BNE 4s JIF MOT THEN GO TO 48
2067 1A3444  WR&T23 TST (F3)+ $ADD 2 TO THE STARTING ADDRESS OF THE DIAGONAL
2068 0013446 (12037 cMP RIsR2 1AND UNLESS THE FND OF THF BANK Is REACKED
2069 023452  103pp) FKIS 188 H
2070 393452 1¢5737  0enl3se TSTR PEpASFLG 10Rp THE DTAGONMAL HAS RFEN ROTATED 64 TIMES
2071 93456 1001322 RPL 48 $REPEAT FROUM 48
2072 ap346y 13703 rua3ag 1861 MOy RYLOWFNK,p3 1VAKE R3 POINT 10 THE LOKFsT LOCATION IN THE
2973 sIN THE BANK UNDER TEST
2074 w3464 w337 Aenlte SWAR REPAKPAT
2¢75  ve34T0 pat71s PFQ 4¢ gANN IF THE TFST HAS NOT REFN PFRFORMFD WITH THE
2076 ISwAPPED BACK GROUND PATTERN THEN GO TO 4§
077 w3472 in203 wov P7,F3 JMAKE THE PRESENT HIGH ROUNDRY AS THE NEXT
2078 1LO% HOUNDRY
2079 Ap34T4 (20205 cHp R2,F5 sUNLESS THE PRESENT HIGH ROUMDRY IS ALSO THE
2080 FHIGH BOUMDRY FOR THE MEMORY UNDER TEST
2081 ¥RI4T6 103676 RLO 28
2082 WA3ISE0 1AMAEES ENCT3 RR E'D6
-
L4

|

CZKMa MACY11 30A(1#52) (5=MARe79 @9gc2 PAGE 44
] 7o

CZKMAF P11} W5e=Map=79 A9142 READ RECOyERY GALLOPING Tegr/¢yFRY 64Th CFLL SEQ ¢vdd

2083 R T T T T T T T T T T T T T TR e T 2 Y
2084 s#1FST g4 REAP RECOVERY GALLOPING TFST/FVFRY 64TH CFLL
2085
2v86 s#(1) THIS TEST WRITES THF MEMORY WITH A BACK GROULD PAITERN
2v87 I STORED AT LOCATION KAKPAT
2088 J(2) TVST PEGINS AT ULOWEST LOCATION REING TESTFD
2¢89 s (1LETS NAMF IT °A’)
2090 14(3) LETS NAME THE {ST LOCATION TN THE ROwW/COLUMN UNDER TEST AS °*B°,
2091 1#(4) S APS RYTES FOR LOCATION “A’,
2092 s#(5) FERDS *A°, RFADS °R*
2¢93 turb) sue B o0y 208 (MAKFS #PeBOATH CFLI 1 E, 20WTH OCTAL
2094 X I.ACATION FROM THE PRESENT LOCATION OF °*h°*)
2095 3#(7) pFPFATS STFPS 5 AND & yVpIL ‘B’ Ig GREATER THAN THF
2096 g FrD OF ThE 4K BANK OF THE MFMORY IN wHICH *A°® 1S RESIDING
2097 1#(R) Ao A$2
2098 1#(9) Wi PFATS STEPS 3=p UMTILL *A’ REACHES THE END OF THE RANK
2699 $#(10) GrFg TO THE NEXT 4K KANK OF MEMORY AND REPFATS STFPS
2109 e 3«9 UNTIL THE END OF THE MEMORY
2194 3#(11) AsTFR FXECUTING THE TEST BYTES ARE SWAPPED AT
2102 P LACATTON RAKPAT AMD STEPS {=1v ARE REPEATFD
2193 1#(12) 1" THIS TEST R? 1§ POINTING TO LOCATION “A’, k1 T0

% 2104 3] LCCATION “B’, R2 TO THE END OF THF 4K BANK IN WHICH THE
2105 1e THST 15 TAKING PLACK AND p3 TN THF LOWEST LOCATION IN ThE
2196 1A CoLUMK/ROW CONTAINING ’A’ AND ‘B’
2197 s#(13) Mgy OF ThE CODE ygfFD RY THIs TEsT Is ALSO yuskD BY Tkgt 11
2108
2179 R R R AR R L R R R R R R S R R Y]

N 2110 0udSe2 122737 eevote wprdps  TSTiar  CMPR ¥y RES8TESTN 1CHECK FOR PROPFR TFST SFQUENCE

21111
2112 Q03510 au14el REQ o1
2113 003512 04767 ep2450» JSRr pr,SEGERR 14ERROR® RFPORT FRROR MESSAGE AND HALT AT FATHLT
2114 0031516 wundd 34 JessussERROR NUMBER 3Jquvswnas
2115
2116 ¥p352¢ 1042 mov R4,R2 $SET R2 TO THE LOWFST MEMORY UNDER TEST
2117 »w3522 ¢52702 w11176 KPT1A1  BIg #17776,p2 SMAKE p2 pOINp 10 THE HIGHEgy LOCATION TN pHE 4K
2118 JRAMK FOR WHICH GALLOPING WILL RE PERFOMED
2119 003526 062702 AvARN2 GALLOpt® ADD #2,p2 } INCREMENT p2 BY 2
2120 wed%312  puiéa? BFQ )8 $RR IF IT WENT TO 4 (IT MUST BE A 3nK SYSTEM)
2121 V03534 020205 cHp p2/RS JIF THE HIGH BOUNDRY OF THE TFgT Tg HIGHER THAN
2122 903536 101401 BLOS 28
2123 1038540 010502 161 MOy R%sF2 )THF “MAXIMyUM ALLOWED ADDRrEgg THEN ADJuST R4
2124 043542 005046 281 CLR =(SP)
2128 wn3S44  01u200 nov R2,R?
2126 03546 013740 00036 481 MoV RgRAKPAT,= (K@) sWRITE THE MEMORY UNDFR TFST ®ITH A RACKGROUND OF
2127 JHAKPAT
2128 ©03352 20003 cHP RvyR3
2129 ©R358%4 101374 RHI 48
2132 v03%%6  atadeg 681 MOV R3,RY $R3 AND Ry ARE POINTING TO THE LOWKRT LOCATION THAT
2131 JCAN RE TFSTED IN THIS RLOCK
2132 ap356w 23710 0ea316 cMp ArBAKPAT, (R0) JREFORE STARTING THE GALLOPING TEST FOR LOCATION
2133 1(RA) CHECK IT
2134 083564 @141 BEQ 88 JCONTINUE IF OK
2135 n03566 n1a0ny MOV RCIRY $1OTHERWISE PREPARFE TO REPORT THE ERROR
2136 4e357a widlon @0@316 Moy asRAKPAT,Rp
2137 003574 004767 002030 JsR PC/+ERROP J#ERROR® REPORT ERROR MESSAGE

2138 AQ31600 AAQEVIS 35 jensessERROR NUMBER 3S5sssuins
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CZKMAF,P11

2139
214e
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2154
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
21689
2169
2170
2174
2172
2173
2174
2178
2176
2177
2178
2179
2180
2184
2182
2183
2184
2185
2186
2187
2188
2189
219¢
2191
2192
2193
2194

CZKMA

03602
f036nd

nn1606
nP3610

793612

103614
@366
703622
003624
003626
0036132
#03636

003640
003642
An3646
203650
#P3652
793654
Wa366a
0923664

203666
©we367¢
»a3672
023674
290302
ondTed
n0371a
203714
093716
03720

P03722
203730
@¢3732
203734
293740
09283742
703744
93746
203750
9243754
fe3756
793762
703764
nA3766
903770
@03774
nedven
¥adne2

MACY11 3¢A(1052)

CZKMAF pi1

2195
2196
2197
2198
2199
2200
22e1
2202
2203
2204
2205
2206
2247

24004
na4nes

aed4an
a04v14

204016
A4n24
av4a26
@439

P5eMART9

Og«MARe7g P92

f1eoty
nro1ean

eealia
w311l

020001

0e1412
021137
angdanl
10046
213700
0A4767
20036

7126¢y
©¥21037
n21412
413146
f1eany
v13700
04767
9"one37

010@11
718196
112601
122737
fa1402
062701
062701
20102
163734
ara32a

122737
Wo14e7
#8723
n62716
195716
1000w2
161603
0R5016
©n32700
201002
¥e5237
120002
103674
162603
[LLER N
weerdd?
201660
“1e203

un316

ara3b
“e1772

een32n

a¢e32n
201744

202011

w176
Anpne2

arrolt

a0anpa2

es0177

a0a410

anal2e
an1316

VE=MAR=T9

#5.MAR-T9 @91¢72

“w20205
01410

n327¢2
01025

122737
©va1421
w635
afn623

©¢17776

Avaest

eun4n4

aandnd

frendnd

n9se2

f91e2 PAGE 45
10 PEAD RECOVEPY GALLOPING TEST/FVERY g4TH CELL

i3]
1038

1283

1481

1681

1783

188¢

Tin

END1RI

Mov
Moy

SWAR
BIT

cve

BEQ
cHp
BEQ
roy
MoV
JSR

JSR

MOV
nOV
nOV
CcMpB
BEQ
ADD
ADD
crp
BLO
SWAR

crpB
REQ
TST
ATD
TSTH
EPL
sUB
CLR
RIT
BNE
e
cre

sUB
SWABR
SWAR
BFQ
Mov

PAGE 46

Ry (R1)
R1¢RO

(re)
(RO), (R1)

rUsR1

128
(=1),R¥RRAKPAT
128

R, =(SP)
R4BAKPAT,Re
prsFRROP

(SP)+,R»
(p?)sR¥gWAPAT
148

R1,=(SP)

Rty RY
ABgHAPATIRD
PC,ERPOR

Ry (RY)
R1¢RO
(SP)+,Ry
#11,R#8TESTN
168

$176,R1
82,y

R1/P2

108

(n0)+

£11,@#STESTH
17

(r3)#
#94 (SP)
(sp)

178
(sp)eR3
(sP)
£8177,R0
198
R¥SDEVCT
Re,R2

68
(SP)+,R3
Q¥gWAPAT
RzBAKPAT
2

F2+R3

JPESTNRE THE CONTFNTS OF (RY)
IRESTORE R@

ICHECK TO SEE THAT HONE OF THE BRITS SET
1IN (R@) ARE SET IN (R1) AND VICE VERSA
ITHF ONLY EXCEpTION 70 THIg WILL BE WHEN R¥SRl

$1CHECK THAT (R1) HAS BAKpAT IN IT

$SAVE R® ON STACK

$PLACE THE PATTERN WORD IN Rp
1#ERROR* REPORT ERROR MESSAGE
seuwsvuuERRORP NUMBER 3pu#u#asts

$RESTORE R@
ICHECK THAT (R®) HAS SWAPPED BAKPAT IN IT

$SAVE Rl ON THE STACK

yMAKE Ry POINT TO THE FAILING LOCATION
1LOAD p® wITH THE EXPECTED RESULT IN (Ri)
s#ERROR# REPORT ERROR MESSAGE
t#s##9#ERROR NUMBER 37#sunus

$RECOVER (R{) FROM THE ERROR

IRESTORE RO

$AND RESTORE Ry

$1s THE PPUGRAM EXECUTING TEsT ¥ 11 7
t1IF 80 THEN GO TO 368

JMAKE Ry POJNT TO THE NFXT ADJACENT CFLL

$AND IF R1 HAg NOT REACHED THE END OF THE BOUNDRY
$THEN REPEAT FROM 198

$RESTORF THE LOCATION FOR WHICH THE GALLOPING TEsT
tWAS BEING PERFORMED

11s It TEsT 11 ?

$IF SO THEN GO TO 7%

1OTHERWIGF INCREMENT R3 BY 2

3JFOR EVERY ROW/COLUMN TESTED ADD 2

JUNTIL (SP) IS 20¢
$SUBTRACT 204@ FROM R3

JAT A 64TH CALL BOUNDRY?

$RRANCH IF NO

STELL APT WE ARE STILL RUNNING

3 IF Ry HAS NOT REACHED THE END OF THE BOUNDRY
$THFN REPEAT FROM 68

JRESTORE SP AND R3

$1F THE LOWER RYTE OF BAKpAT Ig @ pHEN pEpEAT FRrOM
JOTHERWISF MAKE THE PRESENT HIGH BOUNDRY AS THE
INEXT LOw BOUNDRY

pFAD RECOVERY GALLOPING TFST/¢¥VERY 64TH CELL

cHp
RFQ

BIT
BNE

CMPR
REG
BR
BR

P24R5
FhD10

#17776.R2
RPTY

#11,R¢$TESTR
PPT11

RPT10Q

EMDT

$IF PREVIOUS HIGH BOUNDRY WA§ THE END OF THE
sTEST BOUNDRY THEN EXIT THE TEST

JwASs IT A 4K BOUNDRY ?

$IF MNOT THEN WE WERE PERFORMING TEST yi WITH LONG
IGALLOPING TEST DISABLED

$IF IT 1S TEST # {1 THEMN GO TO REPEAT TFST 1}

JOTHERWISE REPEAT TEST (¢

SEQ @045

28

SEQ Q046




CZKMA

MACY 1]

CZKMAF,p11

2208
2209
2210
221
2212
2213
2214
2218
2216
2217
2218
2219
2220
2224
2222
223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
22138
2239
2249
2244
2242
2243
2244
2245
2246
2247
2248
2249
225
2251
2252
2253
2254

CZKMA

2nénl2

“a4040
n0auq?2
“pan46
“o4esSe
De4052
aY4u56
EETL T
Q4064
av4atn
@wednTd

“e4nTe

Ap4122

MACY11

CZKMAF Py

2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2272
2271
2272
2273
2274
2275
2276
2277
227R
2279
228¢
2281
2282
2283
2284
2285
2286
2287
2288
2289
229¢
229)
2292
2293
2294
2295
2296
2297
2298
2299

uwpdiod
04112
BLLERK]
vea2y

04122
4126
0nd132
vg4a140

vR4142
Ad146
“94159
“pd152
0041514
An41%86

"WA4160
04162

IeA(1052)
ASerppedd

122737

01403
04767
AnaRdy

14402

105777
100024
04767
w4607
1087177
16019612

052742

fen6 1y

3UA(1052)
n5=MAR=79

122737
#1403
nr4aTe?
aveesy

112702
112703
112737
[SUX LS

V13790
3020y
w0104
nladey
na1404
was1on

Vuade2
fIpdng

»5eARwe?9

29102

anent g

wi212v

174372
an2526

anp120
174354

2upn1T6

PSeV AR

w92

0papy?

OB2446

A2
POAAHp
aeeet

Geadre

apudnd

weednd

¢celab

79302

9142 PAGE

Til

417

FFAD RECOVERY LONG FALLOPING/FAST GALLOPIMG TEsT

IRy e e s T R L e e s nadld ]

s#TEST 1

1

$#(1)
14(2)
(R4
1%(3)
12(4)
14(5)
1#(6)
1e(T)
"
]’
A4
A4
x.
14(8)
:'
1R
¥
IR
1%(9)
14(10)
R4

I
1#(11)

RFRAD PECOVERY

THIS TEST WPI

LONG GALLOPING/FAST GALLOPING TEST

TES MEMORY WITH BAKPAT

THF TFST BEGINS AT THE LOWEST LOCATION BRFING TESTED

(LETS NAME IT
*h'u’R® [MOVF

gey
THE ADDRESS OF ‘B’ TO THE pOINJER FOR LOCATION “*A°*)

S+ APS BYTES FOR LOCATION “A’
RFADS *A’, PFADS ‘B’

tRepPRe,

1F GALLOpING

OpTION RIT AT §SWREG Is HIGH THEN STEpPS 4 AND 5

AFF RFPEATED UNTIL “B° REACHES THE HIGHFST YEMORY LOCATION
0v THF 4K RAMNK IN wHICH A’ Is RESIDINGs) THEN A’

DECREMENTED BY 2 AND AFTER MAKING #B® TO POINT TO THE LOWEST
LUCATTION OF THE 4K YEMORY BANK COMTAINIMG "A’ STEPS 3/4,5 AND
6 ARE REPEATED UNTIL *A’ EOUALS THE EMD OF THE ENTIRE MEMORY
1¥ GALLOPING NPTION BIT 1§ NOT HIGH THENM STEPS 4 AND 5 ARE
REPFATED UNTIL °B? IS POIMTING TO B CFLL IN THE NEXT COLUNMN

1F SEQUFNTIAL
I¥ SEQUENTTAL
STEPS 2,3+4,5

CELLs LTE ALONG THE ROw, Op THE NEXT pOw
CELLS L1E ALONG THE COLUMM, AT WHICH TIME
AND 7 ApE RFPFATED UNMTIL THE END OF THE MEMORY

TEST 1§ REPFATED FOR THE OPPOSITE BACKGROUND [ATA
I' THIS TEST RY? POINTS TO LOCATION “A’, RI TO LOCATIOM

L

LCCATION IN A

s R2 TN THE HIGHEST LOCATION AND R3 TO THE LOWFST

64/4K CELL ROUNDRY

MegT OF THFE CODE USED BY TEST {@ 1s ALSO USED BY THIS TEST

BB BN BN R B PSI B PR A B VR R BB BB SRR BB RSB I BB BB DR PSSR BB BB IDUB R BB SR BB

TST1118

PPT111

T12

CMPR

REQ
JSR
a0

MoV

TSTR
eplL
JSR
JAhSCIZ
TSTh
RMY

KIg

BR

PAGE 4R

#11,988TESTH

3254
PC,SEQEFR

R4, %2

ASWR
RET11
PC,PNTHES
/eLPY/
BEWR

RFT1A

¥176,p2

GARLLOP

$CHECK FOR PPOPFR TEST SEQUENCE

$#ERROR# REPOFT ERROR MFSSAGE AND HALT A1 FATHLT
sesu¥s8FRROR NUVBER {4esvusss

tAKE R2 TO POINT TO THF LOWEST LCCATIOM
TONDER TEST

3LONG GALLOP ENABLED?

3RRANCH IF NO

$TYPE "GLP"

yLOMNG GALLOPING ENARLED?

JRRANCH IF YES

3TO RPTIW

JTOTHERWISF SET THE LOw ORDEp RITs OF THE ADDRESS
$TO GFT THE BIGH ROUNDRY

3 PFRFORM GALLOPING TEST

WOFST CASF TFSTING FOR CNEF MEMORY

R R s e T
Wep8&T CASF TESTING FOR CORE MEMORY

s#TEST §

2
(1)
I3

STARTING FgpOv

THF LOwEST LOCATION UNDEw TFST THF MEMOPY

1s wPITTEw wITH A BAC¥GROUND OF RAKPAT, HOWEVER LOCATIOMNS
HAVING ADNRESS SUCH THAT FXCLUSIVE Or OF ADDRrESss RIrtg 1 &
R = { AFF WPITTFN TO 2 VALUE OF SWAPPED BAKPAT

STARTING FpnM

THE LOwWEgT LOCATION THE MFMORY lg CHECKED

Tr COMTAIM THE COPKFCT DATA AS EXPLAIMEL IN STEPS 3 & 4,
m TILL THE HIGHEST LOCATION UANDER TFST 1s REACHED

kAP FACH LOC

ATL1O0Y FOR THF CORRFCT CONTENT

CrMPLEMENT THE LOCATTION AND RFAD IT! COVMPLEMENT THE LOCATION
RLCK TO ITS OKIGIMAL VALUF AND READ IT AGATH

STARTING FROM

THE HIGHEST LOCATION UNDEF TEST REPFAT STFPS

3 & ¢ UNTIL THE 1.0WFST LOCATION UNDER TFST IS REACHFD

FYFEAT STFPS

1=5, HOwkYER THTg TIME LOCATIONS AITH XOR

OF APDPFSS RITS R & 33 =1 ARE WRITTEN TO SwAPPED RARPAT

PY'PFAT STFPS

1=5, HOwEVER THIS TIME LOCATTONS wITH XOp

OF ADDRESS RITS 3 & 9 =1 ARE WRITTFN TO SWAPPFD HAKPAT

RPFPFAT STEPS
THE LCCATIONS
RAKPAT,

1=7 v1TH A BACKGROUND OF SWAPPED RAKPAT AND
TO RE wRITTFN T0 SwWAPPELC BAKPAT wRITTEM TO

R L Ly T T Ty

TST|7|

168
281

451

Al

Akt

CHPh
HEQ
JSR
41

MOV
moy
MOVR
Moy

MOy
RIT
RNE
BIT
REQ
coM

BR
BIT

812,R88TEST

5214
Pc,SEQERR

82,R2
8400,R3
#1,28PASFLG
pdspt

RURAKPAT RO
RFoePy

83

Pa,Py

128

Ry

128
Ri,Fy

$CHECK FOR PROPER TEST SEQUENCE

s#ERROPR® RFPORT ERROR MFESSAGE AMD HALT AT FATHLT
J#eusssFEPROP NUMRBER 4l#wdaxs

$PRFPARF. TO TAKF THE EXCLUSIVF OR OF ADPRFSS HITS |
$AND 8

s INITTALTIZE THE COUNTER FOR THF SUBTEST

1PLACE THF STARTING ADDREgs OF MFMOpY UNDER

JTEST IN Ry

$CHECK TO SEE IF APDRFSS KIT STORFD IN Ry IS S¥T
$IF It 1Is sFT THEN GO 10 R8$

JCHRECK TO SEF IF ADDRFSS RIT FOINTEN KRY R3 IS SET
JTF It Ig NOT gk THEM GO v0 128

1COME HERF ONLY 1F FXCLU&IVE OR OF ADDPRKFSS BITS
JPOTINTEN BY p2 A pOINTED Ry R3 ® 1 IN wHICH

JCASE PHEPARF TO WRITF THF LOCATION

JWITH A COMPLEMENT OF LOCATIONS NOp MERTING

1THIS CONDITICON

1CONE HERF TF APDRFSS RIT POIMTED BY R2 1S 1 AND

sEq ©047

SEQ ve48



CZKMp MACYS!! 30A(1252) ©B5eMAR=79 (19102 PAGE 49

CZKMAF, P11 PSaMAR=T9 ¢91¢2 T1? WORST CASE TFSTING FOp COFE MENMORY SEQ 2049
2300 3CHECK ADDRESS BIT POINTED RY R3
2301 904164 01774 BEQ 6¢ J1F APDREsS BIT POINTED By R3 Is ® THEN GO 10 6%

CZKMA MACYlngVA(lﬂs ) a5=MARe79 aqzog PAGE sp

CZKMAF p11 «Map=79 293107 Ti?2 wOpgT CAg® TFgTING FOa CORE NMEMORY skq Y650
2302 904166 132737 weapn2 29e306 12g1 RITR #2,RaPASFLG 11s It 2¥D OF 3IRD pASS OF THE SUBRTEST ?
2303 and174  acreey RME 148 $TF SO THFMN READ THE MEMORY
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CZKMaAF p11 PS=MaAR=79 A9¥ T42 WORST CAgF TESTING FOR CORE MEMOpy SEQ 0031
2304 004176 0100114 ! mMov R, (RLY 1OTHERWISE WRITE THE MEMORY BFORE READIMG IT
2303 294200 020011 1481 chMp Roy (RY) JREAD THE MEMORY FOR CORKECT CONTENTS
2306 904202 an1403 REQ 168
2307 @ap4204 04767 @0142¢ JSR PC,FRROR 1 #ERROR# REPORT ERROR MESSAGE
2308 004210 000@42 42 jadvauaFRROR NUMRER 428uusss
2309 N
2310 004212 ¢12736 apaoe2 1688 MOV 82,=(8P)

2311 004216 oesSiee 1881 coM R
2312 0e4220 0aeS5111 cOoM (Ry)
2313 004222 120011 cMp ROy (R1) sREAD THE MEMORY AGAIN
2314 204224 001404 BFOQ 198
2315 004226 ©K4767 001376 JSR PC,ERROR 1sERROR# REPORT ERROR MESSAGE
2316 004232 ¢ope4d3 43 y#4udu#ERROR NUMBER {ls#suws
2317
2318 P04234 010011 MoV R2y (R1) $RESTORE THE LOCATION (R1)
2319 094236 105316 19813 DEC (sP)
2320 004240 001366 BNE 188 JFXECUTE THE CODE FROM 188 TWICE
2321 ©04242 v05726 TST (sP)+ IRESTORE THE STACK POINTEP
2322 004244 122737 oenerel 000306 CMPR #3,P4PASFLG 3IS IT THE 3RD PASS OF THE SURTEST ?
2323 004232 w01412 REQ 208 1IF 80 THEN GO T0 208
2324 042354 062791 00n0n2 ADD #2,R1 3IN FIRST 2 PASSES THE PROGRAM PROCEECS IN
2325 $MIN, TO MAX, DIRECTION
5? 2326 004260 0201058 cMp R{sR5 3HAVE WE REACHED THE MAX, ADDPESS UNDER TEST ?
2327 004262 1903727 BLO 48 $IF NOT THEN REPEAT FROM 4§
2328 704264 105237 @0A3¢6 TNCB B3PASFLG
2329 wed270 122737 ApmaR2  A0¥03A6 CMpPB #2,R¥PASFLG JIF It Is THE 2ND pAss OF THE SUBTEST
2330 004276 21720 BEO 28 JTHFN REPEAT FROM 28
2331 004300 162701 euoaon2 2081 suB #2/p1 JOTHERWISF EXECUTE THE TEST IN MAX. TO MIN,
- 2332 $DIRECTION
2333 ¢04304 020104 cMp RrR1/R4 JHAVE WE REACHED THE MIN, ADDRESS UNDER TEsT ?
2334 9043706 103315 BHIS 48 $IF NOT THEN REPEAT FROM 4§
2335 oedd1e 012702 920000 MOy #20000,p2 JPREPARE 10 CHECK THE MEMORY WITH THE XOR OF
2336 sADDRESS B1TS 8 AND 13
2337 004314 105237 @erd0T INCR PIPASFLG+! }THE sUB TEST HAg CHECKED THE XOR ONE KIND
2338 apd32a 123727 oeadel  epeas? CMPB P¥PASFLG+y,%2  jHAS TW0 XOR COMBINATIONS BEEN CHECKED ?
2339 004326 1237014 BLO 1$ $IF NOT THEN GO TO 18
234¢ 404330 101004 BHI 228 $IF ALL THREE HAVE BEEN CHECKED THEN GO T0 228
2341 004332 12702 eveute rov #10,R2 $3IF It 1s THE 2ND XOR COMBINATION THEN CHECK
2342 0@4336 0e63n3 ASL R3 sFOP ADDRESS BITS 3 & 8
2343 004340 P00P6T4 BR 18
2344 094342 003137 @0a316 2281 com @e¢RAKPAT 31F THE TEST WAS NOT PERFORMED WITH THE SWAPPED
2345 A¢4346 105737 #00316 TSTH A$RAKPAT
2346 924352 PA1634 BEQ TST12 JEAKPAT THEN RE=EXECUTE THE TEST
2347 ¥04354 0AC62S END121  BR EI'D1O
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CZKMAF Py y 25=MAR=79 09102 Ty3 WFITE RECOVERY TEST SEQ puS2
2348 IEEI T T 22y I L R R R eI e e R R e R e e R R a2 sl
2349 $#TEST 13 WeITE RECOVFRY TEST
2350 s THI§ TEgT DIFFERg FROM 9Y=12 IN THAT IT CONgIsTs OF A SMALL TEST PROGRAM
2351 se ACTUALLY RFUNNING IN THE 4K BAMK UNDER TEST,

2352 1 THUE PROGRAM 15 SFLF MODIFYING AND MAY BE DIFFICULT TO DEBUG,
2353 ;e TO AID IN THE DEBUG, BEFORE A BANK IS ENTERED "T§T{3 BNK XX"
23%4 [Ad IS TYPED. THIS WILL ALLOwW THE USER TO AT LEAST SEE WHICH MEMORY
2355 s ¥ BANK FAILED,
2356 1A THE TE§T CONSISTS OF 1/2 OF THE BANK STORED WITH "MOV R2,=(pC)"
2357 A AND THE OTHER 1/2 CONTAINING "177667"s "177667" 1S THE COMPLEMEMT
s, 2358 d OF "J¥p (r@)" INSTRUCTION,
F ?E 2359 p# F2 CONTAINS "COM w(Py)" INSTRUCTION ON ENTRY TO THE BANK AND Ry CONTAINS
: 2360 1A THE HIGHEgT TF§T APDRESS IN THAT BANK, THE HIGHEST TEST ADDRESS Is
. 2361 ;e USUALLY O 4K BOUNDARIES, WHEN TESTING RANK g RELOCATFD,HOWEVER
- 2362 EAd pl CONTAIug THE FIpsT FREE TEST ADDRESs BELOW THE DIAGNOgTIC.
2363 .8 IF YOU UNPERSTAND THIS SO FAP THE REST Is EASY,
2364 A THE TFST EXECyTION Ig As FOLLOwgS
2365 34 1, THE "MOV R2,=(FC)" INSTRUCTION EXECUTES STORING
2366 s# THE CONTENTS OF R2 IN THE ADDRESS JT VACATED (DUE 10 =(pC).
2367 R 2. SINCE R2 CONTAINS A "COM «(Ry)" INSTRUCTION IT COMPLEMENTS
2368 1A THE HIGHEgT ADDRESS UNDER TEsTe THlg ADDRESS CONTAINED
2369 " "177667" SO AFTEP THE COM =(Ry) IT EQUALS 11¢
2370 3¢ CLEVERLY THIS Ig THE "J¥p (R®)" INSTRUCTION,
2374 i 3, THIS SEQUENCE CONTINUES UNTIL THE #MOV Rp,=(PC) INSTRUCTIONS
2372 ¥ PEACH THF MIPDLE CF THE TEST BANK. THEM THE "UMp (R®)" INSTRUCTION 1g
2373 3 ¥ AND EXECUTFD, Rp CONTAINED THE RETURN ADDRESS BACK
2374 [ 70 TEST 13,
2375 s 4, THESF STFPS ARF REPEATED FOR EACH BANK UNDER TEST,
& 2376 '
2377 PINOHRRGRNBHBBRBI SRR BB BRBRDH BB D000 3002010002 230402020 20 30 20 00 0 40 30 U0 00 2 0 0 B B
2378 @p4356 122737 oeean1d poed4ed TSTy3r CMPB #93,@¢8TESTN $CHECK FORP PROPER TEST SEQUENCE
2379 M34364 001403 BEG o +10
238p 004366 004767 01574 JSR PC,SEGERR 3 #*ERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT
2381 204372 0OR044 44 t#uuussERROR NUMBER 44uvwssn
2382
2383 094374 12702 010247 181 MoV $10247,R2 3PLACE THE OP CODE OF INSTRUCTINN MOV R2,=(PC)
2384 tIN R2,
2385  apddpo¢ 012700 177667 mov #977667/Rp JPLACE THE COMPLEMENT OF THE INSTRUCTION
2386 1JMp (RP) IN RO
2387 s INSURE LOWEST TFST ADDPESS TO END OF 4K SEGMENT 1§ MULTIPLE OF
2388 $SINCE THE TEsy STORES "MOV R2s=(pC) IN 1,2 AND 177667 IN THE OpHER 1,2
2389
2390 004404 010546 281 Mov R5,=(5P) 1SAVE RS
2391 Q04406 V10446 MOy rdr=(gp) tsTORE LOWEST ADDRESS ON gTACK
2392 vod410 0AY24y 2981 cLe
2393 Q04412 006005 rOR RS JMAKE pOgITIVE BYTE COyNT OF HIGH ADDREgs
2394 004414 006004 ROR R4 1D0O SAME FOR LOWEST ADDPESS
2395 004416 160405 sUB R4/RS 1GET PIFFERENCE OF LOWEST ADDRESS AND HIGHEST
2396 ©@@4420 106005 ROR R& s1F DIFFERENCE I8 ODD THEN R4 IS AT LOWEST ADDRESS
2397 004422 103002 BCC 308 IBRANCH IF R4 Is AT LOWEST TEST ADDRESS.
2398 004424 062716 000P02 ADD #24(8P) 3 INCREASE LOWEST TEST ADDRESS BY
2399 004430 (12604 3081 MoV (gP)*spd IRESTORE R4 (POSSIBLY INCREASED BY 2 FROM ENTRY)
2400 004432 012605 Mov (5P)+,RS JRESTORE HIGHEST TEST ADDRESS
2401 004434 010403 Moy R4sRI JPLACE THE LOWEST LOCATION UNDER TEST
24032 $IN R3

2493 004436 000406 BR 288 JLEAVE LOwW BITS OF R3 ALONE FIRST TIME IN CASE BANK @
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CZKMAF P11 25=MAR=79 29122 713 WRITE RFCOVFRY TEST SEQ 0053
2404 44449 042703 017776 388 BIC #17776/R3 JCAUSE R3 TO POINT TO THE LOWFST LOCATION
2405 $IN THE 4K BANK UNDER TEST
2406 904444 001507 HEQ 148 3TF ADDRESS WENT TO @, IT MUST BE A 3pk BYSTEM
2407 VY4446 105737 ABe405 TSTR A*RFL JARE WE RELOCATED?
2408  0p4452 100504 BMI 148 1BRANCH IF YESeTEST BANK¢ ONLY=
2409 004454 (20305 2881 cHp R3PS 3TF R3 Ig HIGHER THAN THE HIGHEST LOCATION
2410 004486 143102 BHIS 148 JUNDER TEST THEN EXIT
2411 $IF RS Lrss THAN 20002 THEN WE ARF TESTING BANK® pELOCATED IN BANKO
2412 0v@4460 @20527 020000 cM R5,%20000 318 HIGHEST TEST ADDRESS BELOW 4K?
2413 ©04464 103002 BHIs 318 JRRANCH IF NO
2414 004466 1050 MoV R5,R} 1SET Ry TO HIGHEST TEST ADDRESS IN BANKe
2415 004470 wvra407 BR 328
2416
2417 904472 e10ldng 3183 MoV R3,R{ $SET Ry TO LOWEST CURRENT TEST ADDRESS
2418 ©e4474¢ 0852701 17777 Rlg #17777 R4 13ET LOW ORDER ADDREgS BlTg
2419 wpa5es  neS520q INC Ry jCAUSF Ry TO POINT TO THE HIGHEST LOCATION+32
2420 10F THE 4K BANK BEING pOINTED BY R3J
2421 004502 wetde2 REQ 328 3JBRANCH IF R{ WENT TO @ (WHICH MIGHT
2422 $HAVE HAPPENED IF TESTING A 3@K Lgl SYSTEM)
2423 004804 020108 cup Ry ¢R5 $COMPARE Py TO HIGHEST ADDRESS UNDEP TEST
2424 004506 101404 BLOS 338 JBRANCH IF WITHIN RANGE
2425 ©94510 p1aSay 3281 MOV R3, Ry $SET Ry TO THE MAXIMUM AVAILABLE MEMORY %
2426 .
2427 0@4512 132737 owvovnl  0ae3e6  33Be RITR #19A8PASFLG $1S THE LOWEST BIT OF LOCATION PASFLG
2428 004520 ¢o110q RNE 168 $SET? IN WHICH CASE BACK GROUND HAg
2429 $ALREADY BEEN WRITTEN AND WRITE RECOVERY
2430 ITEST 15 BEING PERFORMED
2431
2432 04522 020304 481 cMp R3,R4 $OTHERWISE WRITE THE RACKGROUND -
2433 004524 1073430 RLO 8s $DEFINED AT STEP 3.
2434 04526 105737 eee3e’ TSTB @4PASFLG+y 1IS THE TEST JUST DOING READ, I,E,
2435 004532 ee10e2 BNE 68 $15 THE PASFLG+1 LOCATION NON ZERO? IF s0O
2436 $THEN GO TO 68
2437 04534 12713 014247 MOy $10247,(pd) JWwpITE THE LOCATION WwITH THE OP CODE FOR MOy R2s,=(PC)
2438 004540 020213 681 cHp Ry (R3) $READ (R3) TO CONTAIN CORRECT DATA
2439 004542 0P142% BEQ ag
2440 004544 010046 rov R p=(SP) $SAVE Rp
2441 ©A04546 010146 mMoV R1¢=(5P) $AND R1 ON THE STACK
2442 104550 u1pldey MoV F3/Ry
2443 004552 g¢ip20¢ MOy R? /RO 1SET rP® GOOD DATA FOR ERROR PRINTOUT
2444 004554 004767 Q01050 JsP PC,ERROP 1 #ERROR# REPORT ERROR MESSAGE
2445  0R456¢ V0045 45 pusssu#ERROR NUMBER 45#s¥uss
2446
2447 904562 012608 Mov (SP)+)RY JPESTORE P{
2448 004564 12600 MOV (sP)+)RQ JAND RO
2449 9204566 105737 end3ab TSTB AsPASFLG 3IF PASFLG IS g AND THE MEMORY DOES NOT HAVE
2450 . $THE PROPER DATA THEN WE DON’T WANT TO GO AND
2451 JEXECUTE THE INSTRUCTIOMS STORED IN MEMORY UNDER
2482 JTEST
2453 004572 pA1005 KNE 8§ JBRANCH IF PASFLG NOT =@
2454
2455 004574 oale200 MOV R2+FO JSAVE FOP ERROR REPORT
2456 204576 004767 0N1226 Jsp PCrERROR $#ERROR* REPORT ERROR MESSAGE
2457 404602 0AP0RA46 46 suunuusERROR NUMBER qpussvis
2458
2459 004604 @20663 BF EMDY2 $ABORT T8T 13,
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CZKMAF P11 @5eMAR=79 39102 T13 *RITE RECOVERY TEST SEQ 2054
2460
2461 0R4606 62703 Arpan2 881 ADD #2+R3 s INCREMENT R3 BY 2
2462 024612 1627p1 ©PAQAA2 SUR #2,R4 JDECRFMENT RY BY 2
2463 0404616 020105 cMp RysPS tWRITF THE RACKGROUND DEFINED AT STEP 4,
2464 0R4620 103014 BHIS 128
2465 04nd622 20103 cre P1sP3 $HAS STORING THE 177667 RFACHED WHERE "MOV R2,=(PC) IS?
2466 124624 103405 BLO 1es $RRANCH IF YES DON’T DESTROY THE MOy Rr2,=(pC) Is.
2467 ©p4626 125737 @ee3nl TSTR RsPASFLG+y 318 THE THE READ ONLY CHECK PASS?
2468 04632 001042 RNE 108 IRRANCH IF YE
2469 004634 12711 177667 vov 8177667, (R1) TWRITE THE LOCATION WITH THE COMPLEMENT OF THE
2470 30P CODE JMP (RO)
2471 ¢04640 p200114 1088 cMp Reey (RY) JREAD Ry TO CONTAIN CORPECT DATA
2472 904642 v01403 BREQ 128
2473 904644 0adTRT  0ARTE6Y Jse PC,FPROR 1 #ERROR# REPORT ERROP MESSAGE
2474 004659 n@e047 47 sussundERROR NUMBER 47#u#¥nés
2475
2476 024652 020301 12818 crp R3,RY 3IF WE HAVE NOT REACHED THE MIDDLE OF 4K BANK
2477 904654 143722 RLO 4s $ THEN REPEAT FROM 48
2478
2479 sRETURN KFRE AFTEP PROGRAM RUN IN BANK UNDER TEST
2489
2481 Q4656 062703 Q23000 1388 ADD $2000¢,P3 JOTHERWISF GO TO THE NEXT 4K BANK
2482 V04662 AMP666 BR 36 *
2483
2484 0p4664 122737 0Apnaal  ap@ede6 1481 C¥PB #1,08PASFLG 3 THE PROGRAM CONTROL COMES HERE AS FOLLOWS
2485 $1=pASFLG=?, PROGRAM HAS JuST COMPLETED A
2486 3 WRITE/READ CYCLE FOR THE BACK GROUND
2487 1 AND WANTS TO REGIN THE wRITE RECOVERY TEST
2488 004672 en1437 BEQ 248 12°PASFLGsy, PROGRAM HAS JUST COMPLETED
2489 1 THE WRITE RECOVERY TEST AND WANTS 10 *
2490 31 READ MFMORY FOR CORRECT DATA
2491 ¥Q4674 103627 BLO ErND12 13°pAgFLGE2,) PROGRAM HAg CORRECTLY READ THE
2492 s MEMORY AND WANTS TO GO THE NEXT TEST,
2493
2494 004676 105137 @ecadn? COMB @4PPSFLG+Y JENTER HERE WITH PASFLG=@, ON THE FIRST ENTRY
2495 $FNABLE READ ONLY FOR THE MEMCRY AND ON THE gECOND
2496 JENTRY DISABLE READ ONLY
2497 @94702 001244 BNE 28
2498  ppdTo4 12702 @054y MOV #5141,R2 $PLACE THE OP CODE FOR INSTRUCTION CO™ =(Ry)
2499 tIN R2
2500 004710 o127p0 177740 Mov #138=,6,Ra xPLACE THE RETURN ADDRESS IN P@ AS 1138
2501 494714 ab6el00 ADD PCIRO 17Hyg wHEN THE pEAD RECOVERY TEST REACHEg
2502 $THF MIDDLE OF THE 4K MEMORY THEN THE
2503 $PINSTRUCTION EXECyYTED WILL BE JUMp (R9)
2504 JBRANCHINGING THE PROGRAM TO 138
2503 04716 105237 @A¢e3ab 1581 INCB R#pAgFLG 1INCREMENT pASFLG BY 1.
2506 004722 020630 8P 28
2507
2508 004724 32777 eoer20 173316 1681 BIT #20,R8WR $HAS THE PRINTOUTS BEEMN SUPRESSED ?
2509 094732 001016 BNE 198 $tIF 80 THEN GO TO 188
2510 904734 105737 o@ane42 T8TH 842 115 THE PROGRAM RUNNING UNDER ACT?
2511 004740 wv101) RNE 188 JRRANCH IF YES
2512 704742 004767 001644 JSR PC,PNTMES 1 TYPE THE BANK UNDER TEST
2513 0904746 051524 030824 020063 ,ASCIZ /T8T13 BNK/

2514 704754 047102 0o0g13
2518 +EVEN
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1 T

3
05.MARLTI €90

EzKMAF_p 1 WRITE PECOVERY TEST SEQ 0855
2516 ©¢@4760 ©0W4767 02454 JSR PC,GETBNK $GET BANK NO, UNDER TFST INTO DECWRD FOR PRINT,
2517 094764 0024767 00165A JSR preSTPDEC ITYPE RANK MO, UNDER TEST
8
gg:9 apdTT0  eAn11d 18638 JmMp (r3) JREGIN EXFCUTING MOV R2,=(PC) ,COM =(Ry) SEQUENCE IN TES
2520
2521
2522 084772 105137 eenldal 2481 COMR REPASFLG+]
2523 0e4776 @12700 oveltoe MOy 41100 IPLACE THE Op CODE FOR JMp (RP) IN R
2524 103002 00p745 BR 158 3 READ THE MEMORY FOR CORRECT DATA AFTER
2525 $ INCREMEMTING PASFLG TO 2
2526
2527 $TST13 FXITS VIR ENDI2,
2520
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CZKMAF P11 05.MAR=79 V9012 PARITY OR RELOCATF? SEQ 2956
2529 o0o5ee4 12737 e0a3’7 eealdt16 RELOCY MOV #377,9#BAKPAT
253¢ vo%e12 195737 wea276 TSTR QEMMAYA $1Ts THE MEMORY “ANAGEMENT BEING TRSTED ?
2531 005a16 eP1e6S BNE CONTMM 3IF SO THEN GO TO CONTMM AND CONTINUE TESTING
2532 $MENMORY MANAGEMENT
2533 00502y 032777 oen1ape 173422 BIT $1000,9SWR $RELOCATION WANTED?
2534 005026 091046 RNE CKXDONE $BRANCH IF NO
2535 90aSe30 105737 @A¢4usS TSTH ReRFL 3IF THE PROGPAM HAS ALREADY BFEN RELOCATED THEN ALSO
2536 4a5234 100420 BMT RFLOFR ? PLACE THE PROGRAM RACK IN LOWER CORE
2537 0a5036 112737 @e020¢  aup4ns MOVR 8200, R8RET tOTHERWISF PREPARE TO RELOCATE
2538
2539 sRELOCATF THE DTAGNCSTIC TO HIGHEST AVAILABLE MEMORY
2540
2541
2542 4p5044 0a4767 001542 JSPR PC,PNTMES $TYPE "REL"
2543 ceS5e5¢7 042522 047514 0un1a3 .AsClz /sRrELOC/
2544 JEVEN
2545 005056 113705 20234V MOy AEMAXMEM, pS SPRFPARFE TO LOAD THFE ppOGRAM IN THE HIGHEST
2546 $AVAILABLE “EMORY
2547 CO5062 (14445 283 "oy =(R4)s=(R5) $RELOCATE THE PROGRAM
2548 0e%S064 020427 @on4de cup R4y 4RFGINwsy JNEJTHER RELOCATE NOR TEST LOCATIONS LOWER THAN BEGINesp
2549 @579 111374 RH1 28
2550 0n5072 adn16S  ApansSe JMup 56 (R5)
2551
2552 s#RELOCATE THE DIAGNMOSTIC HACK TO LOWFR MEMORY
2553
2554
2555  @asaT6  ¢13705 Q046 RELOERT MOV @ESAVRE, RS $PESTORE RS
2556 AE3102 1¢5737 opades T8TB R¥RFL 11g DIAGNOgTIC IN RELOCRTED gTATE?
2557 @n5126 100016 BPL CKDONE $RRANCH IF NO
® 25%8
2559 05110 @12704 G004 MOV $PEGIN=50p,R4 $JPREPARE TO KELOCATE THE PROGRAM TO LOWER CORE
2560 005114 012524 281 MOy (r5)+, (R4)+
2561 ne5116 20537 0r0d4e cMP Rg, Q8 MAXMEM
2562 005122 103774 BLO 28
2563 005124 105037 acedeS CLRB @#REL
2564 005130 10537 Q02346 MOV R5,P#SAVRS 3SAVE RS
2565 0a@S134 ¢12706 oacaSenr MoV $REGIN,SP JRESET STACK TO LOWER WEMORY
2566 0a5147 010637 0Qpe3SH Moy gosRASAVRE I"BEGIN" ;jgEg THIg TO REgET THE §TACK,
2567 0p3144 0An137 005150 CKDONEY JMP @4LOWER $TRANSFER THE PROGRAM CONTROL TO THE LOWER CORE
2568
2569
2572
2571 oe%515¢ 1¢5737 eee3ts LOWEP$ TSTB RY¢SAVKBR $HERE DUE TO “C TYPED?
2572 005134 pe107) BNE stpsTK 1BRANCH IF YEg (TYPE ERROR STACK)
2573 05156 @467 ac17a2 TSTMMp  JSR PC,MEVMNG 3 SET THE REGISTERS IF THE MEMORY MANAGEMENT
2574 115 AVAILABLE
2575 0@%162 105737 206276 T8TR BEMMAVA 318 MEM, MANAG, AVAILABLE ?
2576 ©#05166 001462 BEQ ENDPAS 1BRANCH IF NO
2577 0083176 0epde2 BR SCNTMM JREGIN TESTING ABOVE 28K
2578 005172 Q04767 002036 CONTMMI Jsp PCoUPMM 160 70 YPDATE MEM, MANAG, REGISTERS
2579 0p5176 012703 0rel24 SCNTMMg MOV #LOWTWO,R)3 J¥AKE R3 POINT TO THE LOCATION LOWTWO
2580 00%52m2 @@4767 002142 JSP PC1GETSIZ 3 LOAD BITS 6=10 OF R2 WITH THE BIts 13=17
2581 $1OF THE LOWEST ADDRESS UNDER TEST
2582 005206 12704 020000 MOy #20000,p4 IMAKE R4 POINT TO THE LOWEST LOCATION IN THE BANK
2583 JPOINTED BY PAGE ADDRESS REGISTER i (PARY)

2384 095212 020237 172342 cMp R2,08172342 118 THE CONTENT OF R2 LOWER THAN THE CONTENT OF
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FARITY OR RELOCATF? SEQ @057
JPARL 7
BLO 28 1IF S0 THFN GO 28
BIs R1+RE JSURROYTINE GETslZ LOADED RY WITH Blps 0=12
3OF LOWADD wHICH HAVE NOw BEEN LOADED IN Rg
suR 4200,R2
JSR PC,MMREG 3 SET MEM, MANAG, REGISTERS
281 JsR P~ 1GETSTZ IPLACE RITS 1317 OF HIGHEsT LOCATION 70 BE TESTED
3IN BITS g=y@ OF R2, #16ppae IN Rp AND BITS gey)
$OF LOCATION HIGHADD IN R1
Jsk PC,MAXADR 3 GET THE ADDRESS OF MAX, MEM, UNDER TEST
MOV RCsRS
JSK pC,GETSIZ 3 PREPARE TO SET UP LOCATION MAXMEM
JSR pPC+MAXADR 3 GET THE MAxIMpM ADDsts OF AVAILABLE MEMORY
MOV R o (R3) 3AND STORE INTO "MAXME
JMP CLRMEM $GO TEST A 24K SLICE IEOVE 28K,

sMAXADP « SUBROUTINE TO GET CURRENT 24K SLICE OF MEMORY ADDRESSES ABOVE 28K,
*REGISTERS?

sRes ON ENTRYz #16p0@n AND ON EXIT=MIGHEST VIRTUAL ADDR, UNDEP TEST

jRi=® LOw OpDFR 12 BITs OF VIPTUAL TEST ADDRESS

:R2z PAP RLOCK NO, CURRENTLY UNDER TEST.

MAXADRY MOV R, =(SP) 3PUT MAXIMUM AVAILABLE RDDRESS ON STACK
MOy #172356,p0 1E9=pAR7 UNIBUs ADORESS
s ##BEGIN LOOP TO #IMD PAR ADDRESS UMDFR TEST
281 SUB ¥2000¢, (sP) JDECRFMENT VIKTUAL ADDRESS RY 4K
BIS Ry, (SP) 3SET BITS 111p TO MAXIMUM VIRTUAL TEST ADDRESS
c¥p r2¢+=(po) IDOES CURRENT PAR® TEST BLOCK NO.?
BEQ 3s JBRANCH IF YES
CcMp R(;l17234¢ JARE WE AT PARQ?
RHI 1NO KEEP TRYING
s#¥END LOOp TO FI F PAR ADDRESS UNDFR TEST
TST (ep)+ 1SET TO PAR CURRENT
cMp (£@))p2 11s THE pAR RLOCK yNDFp TEST GTR THAN ALLOWED?
BGT 4s $RRANCH IF YES (FALL INTO ENDPAS)
MOV 157776, (sp) $FXIT WITH MAXADR® 28K SEGMENT TEgT §IZE
381 MOV (5P)+,Rp $SET Rp TO MAXIMUM VIRTUAL TEST ADDRESS
ADD #20p0 IMAKE MAXIMUM MEMORY+2
FTS pc JAND EXIT MAXADR ROUTIME
481 cve (EP)+,(SP)+ JFIXUP STACK

TAND FALL THRU TO ENDPAS,

R=79 @91¢2 PAGF

173176

58
TYPE ROUTINF FCOR FRROR STACK SEQ @058

s TYPE ROUTISE FOP FRRROR STACK
]4 wecesmenwcncscecencescenmnon

¥

1 THIS FOUTIME IS USED TO DETERMIME JF TYPE OUT OF THE ERROR STACK
1 FCR O™LY THF FAILING RITS IS FEQUIRED OF NOT
ENDPASt hIT £20,PSVR $ARE AF GOING TO TYPE THE ERROR STACK ALD END OF PASS?
BNE §FOP 11IF %OT THEN GO TO SEOP
sTPSTKy MOV #ey,=(SP) 31 THF PROGPAM HAS RFACHED THE FND AND ERROR
$STACK AND FND OF PAss wILL BF TYPED OyT
MOy 4t NDPRG,RY 3JPLACE THE STARTING ADDRESS OF THE FRROR STACK
1FOR @ TO 4K MEMORpY IM R1
TYPSTK: MOV ¥3176,F3
jdd (sP) $1IF wE HAYE GONE THRy THE ENTIRE
cvp F1sRSENDSTK tHAS THF FND OF THE ERRCR STACK BEEN REACHED ?
BKIs svop $THFE GO TO TYPE END OF PASS
FOVR 1R, F2
PETSTK! DNECR R2 1IF ALL 16 mITs OF THIg RANK HAVE BFEN CHFCKFD,.
BLT TYPSTK t1REEN CHECKEC FOR ERROR THEMN SEE IF THERE
$1s ANY MORE 4K MEMORY BANK
TSTR (z1)+ $OTHEPWISE CHECK THE RYTE STORED AT (P})
KFQ RFTSTK $IF IT Is @ wE wILL NOT TYPE IT
crp R2,416, 31S THE POINTER POIMTING TO ERROR STACK BYTE
s¥EANT FOR COLLECTING APDRESS FAILyURES FOR
3 THE SPECIFIC MEMORY BAMK
RLO 2¢ 3IF NOT THEM GO TO TYPE BIT NUMRER
EHT PIFFL 11F IT I8 POINTING TO THE STACK LOCATIOM INTENDED
3170 COLLECT PARITY FAILURES THEN GO TO PARFL
JSP PC, TPADER $OTHEPWISE TYPE "ADDRFSS ERROP"
BR FAILNV
288 Moy R7,R#NECWRD $PRFPARE TO TYPF THF NUMBER OF THE FAILING BIT
$IN DFCIMAL
JSR PC, TYPDEC $1GO TO TYPE THE BIT NUMBER IN DFCIMAL
FAILNMI MOy (gp)sREDECWFD JPREPARE TO TYPE THE PAGE NyMBER
JSR Pr,8TPDEC $IN DFCIMAL
CLR *(RrR3)
MOVR =(Ry),(R3) $PREPARE TO PRINTOUT THE NUMBER OF TIMES THIS
1FAILyRE OCCURED
CLRR (r1)+ $CLEAK THE ERROP STACK
CLR =(p3)
IKCE Q4TYPCNT $FNABLE THE TYPE OUT NF § WORDS
JSR PC/RPTOCT 3 TYPE THE 4K BANK AND THE NUMBER OF TIMES
3THIS FAILURE WAS SEEN
MOV 8376,p3 JPESFET SCRATCH gTACK FOp EACH RIT ppINTFD,
BR PFTSTK
pARFLI JsP pC,TPPRER 1 TYPE "pAR EpR"
BR FATLNM
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E

CZKMAF P11 A5=MAR=79 09102 ND OF PASS SEQ 0059
2677
2678
2679 y#% END OF PASS
2680 j# cnesesgmane
2681 p#
2682 1% TYPE "PASS#" AND DISABLE PARITY,
2683 1A ALSO SERVICE ACTIf,
2684 p A*D EVFRY CONSECUTIVE PASSES UNLESS RIT 4 OF $SWREG I8 HIGH
2685 I
2686
2687
2688 Q05476 005002 SEOPg CLR P7 3SET R23 PARITY MODULE DPISABLE CODE
2689 05500 04767 002014 JsR pCIPARITY 16O DIGABLE pARITY MODylEg IF SELECTED.
2690 ©¥93504 105737 604315 TSTR A4SAVKBR yCONTROL=C TYPED?
2691 Q08510 ©r1043 RNE crle IRRANCH IF YES"RESTORE LOADERS AND HALT=
2692 0#e5512 ¢05237 Pons4n6 INC AsgPASS 3 INCREMENT PASS COUNT
2693 anS8516 032777 o0eande 172724 RIT #40+PSWR 1"PASS#XX" PRINTOUT WANTED?
2694 105524 001012 BNE ACTYY $BRANCH IF NO
2695 705526 004767 001252 TYPEOP! Jsr PCsTPCRLF t TYPE CRs LFs» AND "pAgst"
2696 2p5532 40520 051523 0r00ad3 ASCIZ /PASSH#/
2697 LEVEN
2698 003540 013737 0Aondn6  apn3l12 ®ov RsgPASS,R8DECWRD $GET PASS COUNT
2699 A05546 (0P4767  AO1066 JSR PC s STPDEC JTYPE IT
2700 0n5552 13700 oevav4d2 ACT19t MOV A842,Rp $GET THE MONITOR ADDRESS
27¢1 ©055%6 01405 BEQ $NOAGH 1IF NONF
2702 ©»0856¢ 004767 onnA12 JSR PC,FLODER $RESTORE XXDP MONITOR
2703 ae3564 0AeRAS RESET JRETURN TO ACT11 MONITOR.
2704
2 2708
2706 3# SERVICE XXDP/ACTi1
2797 »05566 00137 PAALS6 JMp RESENDAD $JUMp TO ACT SERVICE
2708
2709 005572 00e137 000250 SDOAGNS JMP @#RESTRT $REPEAT TEST IF NOT UNDER ACT11/XXDP
2710
2711 005576 @A4767 0P1616 RLODERY JSR PC,CLRMM 3STPP MEMORY MANAGEMENT SO CAN RESTORE LOADERS
2712 005602 13704 @n¥344 MOy 0sgAvR4 R4 1RESTORE pd4 WITH gAVR4
2713 095636 014445 481 Mev =(R4)s=(RS) 1RESTORE LOADERS
2714 0035610 124437 Quna31on cMp R4, QEENDSTK
2715 005614 101374 RHI 48
2716 005616 0207 RTS pC $RETURN FROM RLODER CALL
2717
2718 sCONTROL C HANDLF®
2719
2720 005620 004767 177752 CTLC:  JSR PC,RLODER JRESTORE ABS LOADER
2721 00%624 ©ea167 00a400 Jmp APTHLT 11F NOT APT HALT AT FATHLT
2722
2723

CZKMp MACY11 30A(1¢852) @5<"AR=79 09302 PAGE 6¢

CZKMAF ,p11 P5.MAR=79 09802 ERROR HAMDLING pOnTINF SEQ ©960
2724 s# ERROR HANDLING RCUTINE
2725 14 mesesspseemmesesesnmes
2726 1Al
2721 i* PrOGRAM COMES HERE FACH TIME AM ERROR IS ENCOUNTERED THIS
2728 1A ROUTINE TYPFg Out THE EPROR MESSAGE IN THF FOpMAT GIVEN EARLIER
2729
2732
2731 %637 17637 00Adar are402 ERPORy MOV A(SP),)R#sFATAL ;LOAD THE LOCATION gFATAL WITH THE ERROR NUMBER
2732 ©#05636 010346 1818 Moy F3r=(5P) 1SAVE R3
2733 005640 010046 vov Ry, =(SP) 3AND Rg ON THE STACK
2734
2135 ;SETUP RANK NO, I FATAL FOR APT
2736
2737 fu5642 (10103 MOV R1,P3 $GET VIRTUAL ADDRESS UNDER TEST FOR GETENK
2738 ¢0%644 0@47¢7 o0v1574 JSR PCyGETBNK 1GET RAWK NO. UNDER TEST INTO PBNK
2739 005650 ¢137¢3 Q00312 MoV APBNK,R} $GET BANK UNDER TEST
2740 005654 110337 Qer4ad FOVR R3s2#BFATAL+] 1STORE FAILING RANK NO. FOR APT
2744
2742 H
2743
2744 005667 *101346 MOV Ra,=(SP) $ TEMPORARILY STORF R3
2745 005662 012703 VrA3T6 mOy #3764R3 tMAKE R3 As THE STACK POINTER
2746 PR5666 13743 QAPAIN6 MOV @ePASFLG,=(k3) $OUTPUT THE WORD STORED AT
2747 095672 (05043 261 CLR =(R3)
2748 0vp5674 113713 owede? FOVE R«gFATAL, (R3) $PUT ERROR NO, OM ERROR STACK
2749 205700 P16643 AaAerae MOy 6(gp)r=(R3) $PLACF THE RETURN PC AT (R3)
275¢ 005704 011143 MOV (P1)e=(R3) sPLACE BAD DATA,
2751 025706 ©»10043 MOV per=(R3) JAND GOOD DATA ON THE §TACK
% 2752 @05710 (05043 CLR =(R3)
2753 AR%712 w16313 @0oern4d vov 4(r3), (p3) $TAKE THE
2754 908716 04¢013 BIC Ry (R3) JEXCLUSIVE OR OF GOOD AND BAD DATA
2755 05720 46320 V0erR4 RIC 4(p3) R0 $70 FIND THE BITs THAT FAILED
2756 v@5724 050013 B1S Reo (R3) $AND PLACE IT ON THE STACK
27157 ne%126 012700 0R1766 MOy #FNDppG=,=24,,pA3THIg CONFE BrINGs THE RELATIVE ADDREss
2758 aa%732 océplan ADD Pe,Rp $OF THE STARTING OF THE ERROR STACK
2759 005734 62700 000022 681 ADD #18,49R0 $FOp THE gPECIFIC 4K BANK
2760 au%740 @0P5316 DEC (sP)
2761 005742 002374 HGE 68
2762 0p%744 05726 TST (eP)+ $RESTORE THE STACK POINTER
2763
2764 005746 105037 000277 ERRTYP! CLRB AsTYPENB JDISABLE ANY TYPE OUT
2765 0A57%52 10%737 opnlec 181 TSTR R4 8pRERR 11F THIs 1Is PARITY PROBLEM
2766 008756 pol1007 BNE 38 JTHEN GO TO 38
2767 005760 108720 TSTB (r@)¢ SOTHERWIGE INCREMENT THE ERROR STACK POINTER BY 1
2768 005762 105737 eoelat TSTR @4 8ADERR yIF THIS IS ADDRESSING PROBLEM
2769 ©¥e%766 0P1003 BNE 38 $THEN GO T0 3§
2776 n0%770 105720 TSTH (RO)+ s INCRFMENT THE POINTER Rp BY 1
2771 @#95%772 008713 261 TST (r3) 115 BIT 15 OF (R3) sET?
2772 @05774 100015 BPL 48 $IF NOT THEN GO TO 48
2773 005776 122716 #90377 381 cMpB #3774 (R) INTHERWISFE SEF IF THIS ERROR HAs OCCURED 377 TIMES
2774 006002 o140y BEQ 38 $IF 80 DON’T BUMP ERROR COUNT
2775 @0600d 105210 INCR (r0) 1 INCREMENT THE ERROR COUNTER BY 1
2776 @060nb 122710 000001 561 cMeR #1+(RQ) $JMORE THAN { ERROR OCCURRED ON THIS BIT?
27711 006012 001404 REQ 78 IBRANCH IF NO
2778 ae6n14 032777 000400 172426 BIT #4090, RSWR $1STOP ERROR PRINTOUT AFTER { WANTED?

2779 006022 @01002 BNE 48 JBRANCH IF YES (DON’T TYPE ERROP)
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ERROR HANDLING RONTINE

781 1veB ATYPENB JENABLE THE TYPE OUT ROUTINE
481 T5TB 8¢ §PRERR 1PARITY ERROR?
BEQ 98 $BRANCH IF NO
JSR PCy» TPPRER $ELSE TYPE "PAR ERpR"
BR 88 JAND DON®T TEST INDIVIDUAL BIT FAILURES,
981 TSTB A4*BADERR JADPRESS FRROR?
BEQ 68 $BRANCH IF NO
JSR pr s TPADERP SPRINT "ADPR ERR"
BR 88
6gt TETB (rO)+ $JPOINT TO NEXT ENTRY IN ERROR STACK
ASL (r3) $18 THERE STILL AN ERROR BIT SET IN ERROR,
RNE ?8 18R IF YFg = KEEp FILLING ERROR STACK
RSt MOVB 46,88 TYPCNT JTELL TYPOCT TO TYPE ¢ WORDS OF ERROR STACK,
$THE STACK POINTED BY RJ
JSR PC,PUTAPR $GO TO THE SURROUTINE TO PLACE THE ADDRESS IN Ry
$AT LOCATIONS (R3) AND (R3I=2)
JSR PC, TYPERR $TYPE ERROR STACK (7 WORDS)
10981 CLR P4 8PRERR $CLEAR ADDRESS/PARITY ERROR FLAGS
MOy (sp)+,RO IRESTORE R@
Mov (SPY+,R3 $AND R3
FNDERR! TSTB QUBEMNY JARF WE RUNNING UNDER APT?
REQ 28 ;IF NOT THEN TEST FOR HALT
Moy H1,RUBNSGTY JOTHERWISE INFORM THE APT
BR FATHLT $GOTO FATHLT AND WAIT FOR APT,
281 MOV R2,=(SP) $SAVE R2 TEMP
TST agwp IDOEs THE OPERATOR REQUIRE THE PROGRAM TO HALT
1ON ERROR

BMI 48 $IF 50 THEN HALT ON ERROR
sCHFCK FOR CONTFOL=C KEY

JSR PC,CHECKC $IF CONTROLe=C TYPED THEM PRINT ERROP HISTORY
SJAND HALT AT FATHLT,

781 TSTR Rugy $ARE WE RUNNING UNDER ACT?
BEQ 68 JBRANCH TF NO
481 HALT $PROGRAM HAS HALTED ON ERROR, Ry IS POINTING
$70 A LOCATION wHICH gHOpLD HAVE CONTAINED
$THE WORD STORED IN R@
681 MOV (gp)+rR2 IRESTORE R2
ADD #24(SP) sRESTORE THE RETURN ADDRESS
RTS pC IRETURN FROM THE SUBROUTINE
FATERR}
SEQERR} JSR pf, TPCRLF ITYPE "ERp #"
JASCIZ /FRR ¥/
LEVEN
MOV A(SP),R#8FATAL, LOAD THE LOCATION §FATAL WITH THE ERROR NUMBER
nee BYTYPCNT $TELL STpMyM TO TYPE 1 WORD
MoV #376/R3 $$TPNUM USES R3 AS STACK
Moy @*8FATAL,=(r3) JpyuT ERROR NO. ON STACK
TST =(R3) $$TPNUM REQUIRES THIS

P93P2 PARGE g2

FRROR HANDLING ROUTINE

JSR PCIFATYP 1TYPE ERROR NO,
APTHLT! TSTB RygENV  JRUNNING UNDER APT?
BNE FFDERR $BRANCH IF YES
FATHLT?: HALT IFATAL ERROR OR *C HALT
Jep RyPESTRT tRESTART TST FUT NON’T CLEAR PASS COUNT

11N CASE “C RESTART,

1 PARERR

; PAPITY TRAP HANDLER

;COME HERE FROM A TRAP TO 114,

H THI§ ROUTINF SEARCHES THE AVAILABLE PARITY MODyLEg AND 1F ONE
sHAS A FARITY EpROp BIT SFT THE GFT THE PARITY ERROR ADDRESS

$AND CALL THF "ERpOp" ROUTINE 10 pRrINT ERROR MESSAGE,

;IF NO FARITY ERPCR BITS CAM BE FOUND A FATAL ERROR Is DOMNE,

H

sREGISTFR US AGE,

$R03 HOLDS PARITY MODULE ADNKESSES

3Riz GETS ERROR ATDRESS FOR "ERROR" CALL,

PARERR: MOV (SP)+,?2#PARSP $SET PARSP TO RETURN ADDRESS
MOy (5P)sREPARPS $SAVE psw FOR RETURN
Hov R¥SAVRG,SP pAND RESET THF SP SINCE NOT ENOUGH STACK ROOM
170 COMPLETE THE ERROR SERVICE ROUTINE,
Mov PrsSAVRp JSAVE Ro DURING PARITY SEPVICE
Moy R1r8AVRI $SAVE R! DURING PARITY SERVICF
MOV R§PARMAP, Ry JGET PARITY AVAILABLE Map
MOV $172100,p0 $rO%8 FIRST PARITY ADDRESS.
TST Ry $ANY PARITY MODULES AVAILABLE?
BEQ 48 $BR IF NO =FATAL ERROpR=
181 ROR Ry $SHIFT PARITY MAP BIT INTO C BIT,
BCC 28 $ERANCH IF THIs pARITY MODYLE NOT AVATLABLE,
TST (Fp) $PARITY MODULE ERROR RIT SET?
BMI 38 $BRANCH IF YEg =CALL "ERROR" ROUTINE
CMP Ree#172136 $DONE ALL PARITY MODULES?
RGE 43 1BR 1F YFg® GO 10 FATAL ERROR CALLe
281 ADD 820Ra  JPOINT TO NEXT PARITY ADDRESS
RR 18 $AND KEEP TRYING
381 BIC 100000, (Rp) 3CLEAR PARITY ERROR BIT,
MOy (r@)sR1 1GET pAPITY MODULE CspR
POL Ry $SHIFT ERROR ADDRESS BITS yq=5 INTO y5=9
pPOL R1
FOL Ry
ROL R
RIC #777,P1 3SAVE ERROR ADDRESS ONLY
INCB AU8PRERRP ITELL "ERpOR" PARITY ERROR CALL,
JSR PC,FRROR $#ERROR# REPORT ERROR MESSAGE
5P 1H4#s8##ERROR NUMBER 50%##au¥
MOV SAVRA,Rn t1RESTORE RO
MOV 8AVR1 )R] JRERTORE Rl
MoV BsPARPS,=(8P) $SET RETURN PSW ON STACK
Moy @sPARSPs=(8P)  JAND SET RETURN ADDRESS ON STACK
RTI JRETURN TO TEST WHERE PARITY TRAP OCCURRED,

SEQ 0061

SEQ 062
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ERROR HANDLING RONTINE

sCOME HERE IF NO PARITY ERROR FLAG FOUND SET

481
177554 JSR PC,FATERR J#ERROR# REPORT FERPOR MESSAGE AND HALT AT FATHLT
51 JeusdudERROR NUMBER S{a#susse
sRU+R] ARE SAVED HERE FOP PARITY TRAP DUE TO INSUFFICIENT
3STACK SPACE BETWEEN 50@=450,
SAVRpy @ )SAVE Rg DURING PARITY TRAP SERVICE
sAvrit @ 1SAVE R1 DURING pARITY TRAP SERVICE
@277 TPAPERY TSTB R¢TYPENR 1TYPE ERROR?
BEQ 18 JBRANCH IF NO
2¢n160 JSR PC,PNTMES t TYPE CR, LF AND "ADR ER"
n23122 051108 .ASC1Z /ADR ERR/
LEVEN
181 RTS PC
000277 TPPRER! TSTB By TYPENB $ERROR PRINTOUTS ALLOWED?
BEQ 18 JRRANCH IF NO
20a134 JSP PC,PNTMES 3GO TO TYPE CR, LF AND "PAR ERR"
020122 751105 «ASCTZ /®AR ERR/
+EVEN
181 RTS pc
¢5«MART9 ©091¢2 PAGE 64
TYPE OUT ROUTINE
s# TYPE OI'T ROUTINE
1% weeessscuwmsesoe
P
1o THIS POUTINF IS USED RY THE PROGRAM TO TYPF OUT ANY CHARACTER
3
NOTYP: MOV Ry,=(SP)
[l Lr) rvoy 2(sP)sRY
483 TSTR (Py)+ yIF THIS TYPE OUT HAS BEEN SUPRESSED THEN
BNE 48 $PREPARE TO RETURN
BR RETTYP
STYPE® MOV R1,=(SP) ISAVE R
rov Roy=(SP) JAND Rp ON THE STACK
ene0as MOy 4(gP)rpt 1PLACE THF ADDRFEg§Ss OF MFSSAGE 7O RE TYPED IN Ri
281 MOVE (Py)+sRe $PLACE THE BYTE TO BE TYPFD IN Rp
REQ a8 11F 1T 1g FND OF MEGSAGF THEN GO TO 46
@0n022 JSR PC, 8TPCHR $OTHERWISE GO TO TYPE THE CONTENTS OF Ra
BR 28
a8 MoV (sP)+sRQ tRESTORE Rp
RETTYP! INC Ri 1CAUSE R1 TO
pnpeet BIC #1,RY JPOINT TO EVEN ADDRESS
nen0R2 Moy RrR1r2(SP) IMODIFY THE RETURN ANDDRESS
MoV (SP)+,Ry JPESTORF Ry
RE EXTYP $AND PETURM VIA RTS PC
Goudn  pped421 STPCHRY BITR ¥4, RESENVM tHAVE TYPE OUTS BEEN DISABLFD?
BNE 4s $TIF 80 THEN RETURN FROM THE suBROUTINE
177564 281 TSTB A¥gTPS $WAIT HERE
BPL 2s SUNTIL THE PRINTER Is READY
177566 MOVR Ra,@48TPR tLOAD DATA TO BF TYPED INTO DATA REG,
481 BR EyTYP IRETURN
177706 PCRLFi JSR PC)BTYPE
(104 JASCIZ <15><12> $CR/LF
<EVEN
EXTYp! RTS pC 1RETURN
177762 TPCRLF§ JSR PC,PCRLF $TYPE CR/LF
Bp STYPE INOW GO TO TYPE THE REgT OF THE MESSAGE
apen20 171639 PNTMEST BIT #20,R6WR 1PRINTOUTS ALLOWED?
BNE NOTYP IBRANCH IF NO
000042 0E00R46 CMPR @r42,P846 $RUNMING UNDER ACT 11?
REQ NOTYP JARANCH IF YEg =NOT PRINTOUT®

BF TPCRLF $SEND CR/LF AND TYPE MESSAGE,

SEQ @063

SEQ 0064
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CZKMA

CZKMAF  p1)
2967
2968
2969
2970
2974
2972
2973
2974
2975 006634
2976
2977 0P6640
2978 ¢P6642
2979
2980 106646
2981 006652
2982
2983 0p6654
2984 @666V
2985 006662
2986 0P6666
2987 006672
2988 AK6676
2989 0g6702
2999 006706
2991
2992 oe6712
2993
2994 006720

CZKMA

CZKMAF p11
2995
2996
2997
2998
2999
3eeo
3001
3vn2
3083
30g
3¢es
3006
3007
3008
3009
3819 A06722
3011 ¢e673e
3012 006732
3913 P26736
3014 06742
3015 106744
e
3017 AP6746
3018  @0675¢
3019 0e6754
3020 ©26760
3621 ©06762
3022 106764
3923 06766
3e24 006717¢
3425 ¢06772
3926 0u6774
W27 406776
3028 waTomn
3029 aa7004
303
Iuiy @n1a19
3n32 pelet2
3033 veTe16
3034 veloe20
3035 eele22
3036 voTe24
3037 neTe3e
3938 vel034
3639 007216
3od4o nolado
104y 007042
3042 v0Tp44
3043 ApT046
3044 907052
1045 007084
3046 wvaleéa
3047 wveves2

@3=MAR=79

@5eMap=T9 09102

a¢4767

ar5046
713746

162716
c02403

Pn5266
000172
062716
752716
112667
752716
112667
04767

#2004¢

nee2a7

032777
hr1a54
cN4767
704767
ane447
12123

212113
105237
752743
116113
193376
opseen
106113
0a610¢
106113
a061¢0
?0v4es
Pn4767
f20040

n05000
n12723
Pon241
nA6113
fe6109
052709
704767
#e5000
°26113
neé1ee
206113
006100
105363
an136

19533

701347
een207

177732

00312

eneny1?2

fneen2

eeent12
PA0C60
fuap2o
AACHY
aveenl
177572

a3o04e

e5=MAR=79

02e00a

177634
eeany2

fae3y4
800004

177500
aeendn

[ LT ]

(L1 LL]
177512

1771776

000314

200060

171520

793102 PAGE 65

ROUTINE 10 TYPE Opt A DECIMAL NyMRER

TYPDECH

S§TPDEC!H

w

481

681

3# ROUTINE TO TYPE NUT A DECIMAL NUMBER

|# swnusspeeesessscessescssmeunsvaosEe

%
'L
1
i)

JSR

CLR
Moy

sUB
BLT

INC

BR

ADD
Bls
MOVB
RlIg
NOVB
JSR
ASClZ

+EVEN
kTS

29192 PAGF ¢

THIS ROUTINF I8 USED TO CONVERT THE CONTENTS OF LOCATION
DECWRD 70 DECIMAL NUMBERS AND TYPE THEN FNLLOWING 3 SPACES

PC,PCRLF

=(8P)
R*DECWRD,=(sP)

#10,,(SP)
48

2(8P)

28

#yp.s (SP)
*60, (SP)
(5P)+,68=2
160, (sp)
(SP)+,68=3
PCsBTYPE

/ orys

PC

OCTAL TYpF Our pOuTINE

TYPERP!

oCTTYP!

TYPOCT?
281

RPTOCTS

FATYP!
STPNUM
481

ocTXTH

1TYPE CR/LF

$GET THE WORD THAT HAs 7O BE CONYERTED 71O A
3DECIMAL NUMBER

3IF THE NUMBER TN (SP) wAS LESS THAN 1o, THEN

160 TO 48

JOTHERWISE ADD §y TO THE LOCATIOM STORING 19”8 DIGIT
$AND RETURN TO 28

IMAKE THE CONTENTS OF (SP) A DECIMAL NUMBER
1PLACE THE 1°§ DIGIT TO BE TYPED

I¥AKE THE CONTENTS OF (sP) A DECIMAL NyMBER
$PLACE THE 1¢°S DIGIT TO RE TYPED

$GO TO TYPE THE NUMBER IN DECIMAL FOLLOWED BY
13 SPACES

PRETURN FROM THE SURROUTINE

3# OCTAL TYPE OUT ROUTINE

¥ emwcswpessccessesroe=e

[
p#
s

RIT
RKE
Jsp
JSR
BF

MOV

MoV
INCB
BIs
ROLR
BRCC
CLR
ROLB
ROL
POLB
PCL
BR
JSR
+AsCIzZ
JEVEN
CLR
MOV
cLc
POL
ROL
RIS
JsR
CLR
ROL
ROL
ROL
pPOL
DECB
BNE
DECR
BNE
RTS

TH1IS ROUTINF Is USED TO TYFE OUT THE OCTAL VALUES

CMETROL QKOULD COME 10 THIS wOUTINE wWITF R3 POINTING TO
THF LOw ORDER BITS (l.,E, BITS ge=35) OF THF ADDRESS TO

Rr TYPED WHFRE A§ R3I=2 SHOULD CONTAIN THE HIGH ORDER RITS
(T,F, BITS 16 & 7)., COMTENTS OF LOCATICN R3=y AND Rp ARE
DFSTROYFD BY THIS SUBROUTINE

BYTE TYPCMT SHOULD RF SET TO THE NUMBER OF WORDS THAT HAVE

TC RE TYPED,

820000, R8WR
eeTXT
PC,PCPLF
PC,TYPOCT
OCTXT
(c1)4,(R3)+

(P1)+,(RI)
AsTYPCNT
4,%(R3)
(F3)

28

Ry

(r3)

Ry

(r3)

Ry
sTPNUM
PC,STYPE
/ /

RC
46, (R3)+

(F3)

Re

460/Rp
pCo8TPCHR

R¥TYPCNT
RPTOCT
PC

$FRPOR PRINTOUT WANTED?

$BRAMCH IF NO

1TYPE CR/LF

$TYPE OCTAL NO,

$RETURN VIA RTS PC

$PLACF THE HIGH ORDER BITs AT LOCATIOM POINTED
1BY R3

JAND NOW PLACE THE LOW CRDER BITS

$FENABLE THE TYPE OUT OF ONE OCTAL WORD

$GET BITS 17 & 16 INTO RO

3 TYPE 3 SPACES

JENARLE THE TYPE OUT OF 6 OCTAL DIGITS

SPLACE THE CApRRrY FROM (Rr3) IN g€
$JOR THE CONTENTS OF Rp WITH AN RASCII ¢
} TYPE THE OCTAL NyMBER gTORED IN g9

$PLACE THE CARRY FROM (R3) IN Rp

JPLACE THE CARRY FROM (R3) IN Rp

JIF WE HAVEMN’T TYPED THE 6 OCTAL DIGITS
JTHEN REPEAT FROM 48

3IF ALL THFE WORDS REQUIRED HAVE NOT HEEN
$TYPED THEN REPEAT FROM RPTOCT

SEQ 0265

SEQ 9066




CZKMA  MACY11 30A(1mS52) ©5=MAR=79 093102 PAGE 67
CZKMAF p11 @5=Map=79 931012 SUBROUTINE FOR MEMORY MANAGEMENT
3048
3049 3% ROUTINF TO SFT UP MEMORY MANAGFMENT REGISTFRS
3050 J¥# ShessescesbssesuesussEaCEELoEReNEGsEsaETREEE.
3051 1
3052 pe PROGRAM CONTROL COMES HERE TO DETERMINE IF THE MEMORY MANAGEMENT
3053 e Is AVAILABLE OR NOT, AND IF IT 1§ AVAILABLE THEN WHETHER
3054 T THE MEMORY ABOVE 28K T8 REQUIRED TO BE TESTED OR NOT,
30585 X3
3056
3057 007064 ¢127a2 eatdae MEMMNGE MOV #1400,R2
IS8 ¥ATATA 1050837 0on276 MMREGS CLRR REMMAYA SCLEAR THE BYTE THAT Is suPPOSED 1O INDICATE
3059 JTHAT MEM, MAN I8 AVAILABLF FOR TESTING
3060 007074 032777 219000 171346 RlIT $10000,agWR THAS THE OPERAQ ASKED TO CHECK MEMORY MANAG. ?
U6l AB7102 w144y BEQ RETMM 3 IF MOT THEN RPDRN FRO¥ THE SUBROUTINE
362 7104 012700 eanecd MOy #4,R¢ $PRFPARF 10 SETHP TIME OUT VECTOR
3063 0aT7110 012720 997210 MoV #NOMM, (Rp)+ JRETURN ADDRESS TO NO
3664 007114 012710 Q023N MOV #3490, (RP) JEND wITH A PSW OF 349
3r6S  0e712¢ 0eS@37T 177572 CLR aySRe 3TRY TO REACH MEM, MANAG, SRg
3066 (a7124 108237 wna276 INCH REMMAYVA JIF Ip Is AVAILABLE THEN SET MEM, MANAG. AvAILABLE
3067 $BYTE
3068 weT130 12701 172340 MoV #172340,R1 $R1 IS POINTING TO PARO
3069 007134 005021 CLR (P1)+ 3PARp WILL POINT TO BANK ¢
InTe @p7136 062702 eep200 261 ADD H200,P2
3071 007142 010221 MOV P2+ (Py1)¢ 3 SETUP PARy=PARG
3072 ¢07144 020127 172356 cvp R1+%4172356
3073 007158 103772 BLO 26
3074 807152 012711 @e7600 oV #7600, (R1) 1PART IS POINTING TO THE I1/0 PAGE
3075 @a7156 012701 172300 MoV £172300,Ry
3076 7207162 012721 077496 483 rov £77406, (R1)+ $SETUP PDRO®PDR?
i% 3077 0p7166 20127 172316 CMP Rys#172316
3078 407172 109773 BLOS 48
3079 007174 065237 177572 INC RESPo $ENABLE MEM, MANAG,
3089 007200 005010 SRETMMI CLlp (p?) 1pESTORE TIMF OuUT TRAP VECTOR FOR ANY FUTURE TRAP
3081 007202 012740 Quatnd Mov #HUSER,=(Rp)
3082 107206 ¢P0207 RETMMI  RTS pC
3ve3
3084 0097210 ©22626 NOMMy  CMP (SP)#+, (SP)+ JRESTORE STACK POINTER
3085 A@7212 004767 177366 Jsp pC s TPCRLF STYPE "NO MEMORY MANAGEMENT MESSAGE
3086 an7216 047516 04544n ApR124 JASC1Z /10 KT/
3087 +FVEN
3088 007224 004767 176736 J8R pc,FATERR 3 #ERROR# REPORT FERROR MESSAGE AND HALT AT FATHLT
3e89 ©e7230 0A0AS2 52 $###u8#ERROR NUMBER 52##waws
3090
3091 907232 ¢veale62 BR SPETMM 3 RESTORE TIME OUT TRAP VECTOR
3092
3093 907234 013702 172354 UPMMy nov Re172354,R2 $PREPARE TO UPDATE MEMORY MANAG, REGISTERS
3094 00724¢ oeeT13 BR MIMREG
C2KMA  MACY11 30A(1@52) «5<MAR=79 @93¢2 PAGE 68
CzKMAF pit 25-MAR=T9 ¥9102 1R BRIy ADPRESS GEVERATOR
3095
3096 3% 18 BIT APDRESS GFNERATOR
3097 |% comeessmmescessecsescesons
3098 3
3099 3 ¥ THIS SUBROUTINE 1§ USED TO PLACE THF ADDRESS STORED IMN Ry
3100 3# T! THF LOCATTOM pOINTED RY rR3I, THE ADDRF§s TN rl Is CONVEKTED
3101 T T AN 18 BIT ADDRESS ONLY IF MEM, MANAG, IS AVILARLE IN wHICH
3102 1o CAsF THE HIGH ORDER BITS OF THE ADDRESS ARE PLACED IN LOCATION
3103 3e POINTED BY R3=2
3104 1
3105
3106 VA7242 005063 177776 PUTADRY CLR =2(R3)
3107 007246 910113 MOy Rr1,(R3) 3pLACE THF ADDRESS STORED IN pi IN LOCATION (R3)
3148 007250 145737 @er276 TSTR BUMMAVA ;18 THE MEM, MANAG, AVAILARLE ?
3109 0€7254 01425 BEQ 68 $3F NOT THEM RETURN FROM THE SUBROyTINE
3110 ©a7256 oaiayde MoV Ry ,=(5P) 1SAVE Ry
3111 007267 m427e1 @17777 RIC 17777 p1 ICLEAR RITS ¥=12 OF THE ADDREss IN Rl
3112 vn7264 n4p113 RIC Ry, (R3) yLEAVE BITS @=12 OF THE ANDRESS IN (R3)
3113 997266 052701  ap4eeQ RIg £4000sR1 $PREPARE TO SHIFT pi BY 12 PLACES
3114 907272 0e6ony 28t ROR Ry
3115 907274 103376 [:]dd 28 $GET THE NUMBER OF PAR IN Rl
3116 007276 6271 172340 ADD #172340,Ry $1GET THFE ADDRESS OF PAR IN Ry
3117 @07302 11104 "oy (r1)opt $LOAD P! WITH THE CONTEMNTS OF PAR
3118 0e7304 52701 atecen BIS 10000, RY
3119 007318 ¢a61ny 483 ROL R1
3120 ©#87312 103376 BCC a8 yPLACE THE ADDRESS BITS 13e47 IN BITS yy=15 OF Rj
3121 907314 006101 ROL 3]
3122 ©97316 op6143 ROL =(R3) JPLACF. BIT {7 IN LOCATION POINTED BY R3=2
» 3123 097320 ou6let POL Ry
3124 907322 006123 FOL (R3)+ sPLACE BIT 16 OF THE ADDRESS
3125 707324 @50113 Bls r1s(RI) JPLACE BIts 13=15 OF THE ADDRESS IN LOCATION (R3)
3126 Pn7326 1260y MoV (SP)+,Ry JRESTORE Ry
3127 0871330 pva2v] 681 RTS pC $RETUPN FROM THE syBROuTINE
3128
3129 t# GET ADLRESS FROM THE APT MAILBOX
3130 e e L LT L L Y T T e T Y )
3131 154
3132 T THIS SUBROUTINE Is USED TO GET ADDRESS FROM APT MAILROX AND
3133 [ pIACE IT IN THE LOCATION ygFD BY THF pROGRAM 10 DEFINE tTHE
3134 ) MEMORY BOUNDRIES,
3135 T prOGRAM CONTROL gHOyLD COME 70 THIg gsUBROUTIME wITH Rl pOINTe
3136 11 ING TO THE MEMORY TYPE IN THE APT MAILBOX AND R3 POINTING TO
3137 1o THE LOCATION$2 WHERE THF LOw OpRDER Blrg OF THE ADDREss HAVE
3138 T¥ TO BE PLACED
3139 1A
3140
3141 1207332 016143 00P001 GETADR3 MOV 1(R1),=(R3) JPLACE THE LOW ORDER BITS OF THE ADDRFSS
3142 007336 003043 cLp =(R3) ICLFAR THF LOCATION WHEPE THE HIGH ORDER Blrs
3143 $HAVE TO BE PLACED
3144 007340 1161913 177777 MOVB =1 (R1)s(R3) 1PLACE RITS 16 & 17
3145 087344 o027 281 RTS PC $RETURN FROM THE SUBROUTINE

SEQ 0067

SEQ 0068



CZKMA

MACY11 3¢AC(1052)

CzZKMAF p11

3146
3147
3148
3149
3150
3151
3152
3153
3184
3155
3156
3157
3188
3159
3160
3164
3162
3163
3164
3165
3166
3167
3168
3169
3170
3174
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
3182
3183
3184
3185
3186
3187
3i88
3189
3190
3191
3192
3193
3194
3195
3196
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3202
3203
3204
3208
32¢6
3207
32080
3209
3210
3211
3212
3213
3214
3218
3216
3217
3218
3219
3220
3224
3222

087346

veT350
707352
nY7354
#07360
weT384
ve7366
707372
007372
207374
607376
nel4e00
207404
007406
f07412
007414
207416

ng1420
0907424
@n7426
"07432
087436

ro7440
207442
N07444
007450

MACY11 3¢A(1052)
A3=MAR=79 09102

$074%84
007456
ne7462
f07462
007466

f7470
27472
0087476
#7500
we1502
H071504
#1506
n07512
207514
¥N1516

77520
007526

fa7530
207534
007540
207542
007546
007552
287556
207560
707864
007866
087579
#7572
287576
07600

@5=MAR=T79

P5aMpAR=T9 09102

en5046

©1230y
011302
042702
n52702
006001
nP6002
173375
705716
ve1004
f05726
n827u2
a0767
f12301
012700
ndnony
©wen207

115737
en14a4
005¢37
1050237
nen2al

10046
10346
742703
252703

200241
a0N6AR3
103376
185737
w1407

246303
262703
v1130e
26300
agpden
110003
210337
12603
n12600
nen207

032777
nN1456

f12700
w12710
n6aT10
005037
n12701
12703
717241
750337
nea241
726003
103372
012710
#05702
n01431

#17117
QAnndn

#00100

160par

000276

177572
@n276

21771717
flaneq

A5=MAR=79

ene276

172342

000312

[l 2]

200004
n116
[-LLELY]
172140
1e000n

egnis2

000104

170722

@91e22 PAGE

CONVERT

8GTSIZy
GETS1Z1$

281
a8

631

CLRMM3

183

;% GET B
:

sREGISTE

$ROZPOIMTEP TO PAx UNDER TEST

69
18 BIT ADPREgS TO THE pAR FOpM

t# CONVERT 18 BIT ADDRESS 10 [HE PAR FORM

1% cosmenueesms

X3
¥
X3
I
1A
23

CcLr

MOV
MOy
BIC
BIS
ROR
ROR
BCC
TST
BNE
TST
BIS
BR

MOV
MOV
RIC
RTS

THIS SUBPOUTINE IS USED TO CONVERT 18 BIT ADDRESS STORED IN
LCCATIONS POINTED BY r3 AND R3+2 70 THE FORM It wILL BE §TORED
1" A PAR, THE RESULT I8 LFFT IN R2, Ry IS LOADED WITH BITS
@=12 OF THE ADDRESE AMD R® WITH 16074237

= (SP)

(R3)+/RY
(r3)eR2
$#47777.R2
£40,R2

(F3)+,Ry
$1600¢0 )RV
Ry g Ry

PC

$PREPARE TO PLACE ADDRFSS BITS 13=17 IN BITS
12=4 OF R2

$JLOAD R2 WITH THE LOw OpRDFR BITs OF THE ADDRESS
JCLFAR ADDRESS BITS ge=12

IROTATE R3] AND R2 7 TIMES

$IF RETURN PC 1§ ZERO THFEN IT MUST BE THE
tFLAG THAT WAS SET AT 8GTSIZ

$pOp THE FLAG OFF STACK

$KEEP ROTATING

$PLACF THE LOW ORDER ADDRESS BITS IN Ry

$LEAVE BITS g=y2 OF THE ADDRESS IN Ry
SRETURN FROM THE SUBRORKE

3% SURROUTINE TO DISABLE MEMORY MANAGEMENT

}# wesssmsemecressrcecuessecaEsCCYREECCR S

T
I
3

TSTB
REQ
CLR
CLRR
RTS

ANK NO,

THIS SUBROUTINE IS CALLED TO DISABLE THE MEMORY MANAGEMENT

urIT

B¥MMAVA
16
@sSRa
AEMMAVA
pr

UMDER TEST

tWAS THE MEMORY MANAGEMENT ENABLED ?
$IF NOT THEN GO TO 18

$NISARLE THE MEMORY MANAGEMENT

$AND DO NOT ATTEMPT 70 TEST MEM. MANAG,
JRETURN FROM THE SUBROUTINE

CALLED RY FPRTYP AND T§T13 7O GET BANK MO, yNNDER TEST INTO PBNK,

RS

sRISVIRTUAL ADDRESS ON ENTRY
sR@+R3 ARE PESTORED ON EXIT,

GETBNK Y

a93¢2 PAGE

3 SAVE Rg

$1SAVE R3
$SAVE ONLY VIRTUAL BANK BITS

1SETUP R3 SHIFT BIT

SURRCUTINF 10 PIgARLE MFMORY MAMAGEMEMT

181

$SHIFT A BANK BIT

SUNTIL IN BITS <21@> OF R3
y¥EIORY MANAGFMENT UNDER TEST?
MO EXIT

;GET PAR ADDRESS :ND PHYSICAL BANK MO,

281

;REGISTER USAGF,

MoV Ro,=(SP)
MOy R3,=(5P)
BIC £477717/P3
[ 243 #10002,p3
70

cLC

ROR R3

BCC 18

TSTB QEMFAVA
BEQ 28

ASL R3

ADD ®172340,R3
MoV (p3)sRO
ASL Ry

SWAB R¢

MOVR ReyR3

MOy R3,REPBNK
MOV (SP)+,R3
Moy (SP)+sRO
RTS PC

PARITY ENABLE/DISABLE ROUTINE

1MAKE R3 PAR ADDRESS OFFSFT.
$¥AKE FULL PAR ADDRESS,
SGET PAR CONTENTS

3SHIFT BANK BITSs TO RITS <710>
$SET R3 TO PHYSICAL BANK NO,
$STORE PHYSICAL BANK NO,
$RESTORE R3

IRESTORE RO

$RETURN TO CALLER

SEQ 2069

SEQ 0070

TH1S ROUTINE ENABLES OR DISARIES PARITY MODULES AND PRINTS ASSOCIATED MEASSAGES,
IF pARITY AVAILARLE THEN RIT13 OF "REL" Ig sET AMD "PAR"ITY Jg PRINTED.
ALSO THE RACKGROUND TEST PATTERM (LOC, RAKPAT) IS SET=376

;iRM® pOINTS TO BRys TIMEOUT TRAP VECTOR (LOC, 4)
sRi= HOLDS PARITY MODULE UNIBUS ADDRESS.
$R?® ON ENTRY HCLhs ENABLE/DISABLY CODE ,

:
4
H
H
!

PARITY?

181
281

381

sCALL IS
M

IF R2=0 THEN DISABLE

1F R2®{ THEN ENABLE

oy
JSR

BIT
BEQ

rov
MOy
ADD
CLr
MOV
MOV
Moy
Rlg
cLc
ROR
BCC
MOV
TET
BEQ

R3z SCRATCH TO grTUP LOC, PARMAP WITH A MAP OF PARITY MODULES PRESFNT,

#1,r2  1ENABLE CODE

PC,PARITY
#40@0,BSWR
6s

#4,R0
#58=,=6, (p@)
BC, (Rp)
B¢pARMAP
#172140/,Rq
$100000,R3
Rys=(RY)
RYI/REPARMAP

P3
28
#RUSERs (RO)

R2
68

JPARITY TEST WANTED?
JRRANCH IF NO

$POINT R@ TO BUS TIMEOUT ADDRESS,

18ET RETyRN FROM TIMEOUT TRAP 10 58

$IN THE CURRENT BANK,

ICLEAp PARITY MAp HOLDER,

$JSET Ry TO LAST PARITY MODULE ADDRESS+2

$SET R3 TO PARMAP AVAILABLE CODE BEGIN,
JENABLE A PARITY MODULE+TRAP IF NOT AVAILABLE,
INO TRAP TO 38, S0 SET PARITY AVAILABLE,

$SETUP NEXT PARMAP BIT

$BRANCH IF NOT DONE ALL PARITY ADDRESSES,
1RESET Bug TIMEOuUT TRAP VECTOR

115 THIS A DISABLE CALL?

$BRANCH IF YES (EXIT)




CZ¥MA MACY1Y 3?Atl¢52) A%eMAR«79 793142 PAGE 71

CZKMAF, p11 A5=MAR=T9 09102 SUBROUTINE 10 DISABLE MEMORY MANAGEMENT SEQ
3258 ¢#a7602 4n5737 Pan382 T8T ByPARMAP JWERE ANY PARITY MODULES FOUND?
3259 vp7606 0A101} BNE 48 1BRANCH IF YES
3260 ¢¥0761¢ 0ap4767 176770 JSR PC ¢ TPCRLF $PRINT "NO PAR"
3261 07614 47516 a5pr40 051101 +ASCIZ /N0 PAR/
3262 @@7622 Qe
3263 007624 JEVEN
3264 007624 004767 176336 Jsp PC/FATERR J#ERROR* REPORT ERROp MESSAGE AND HALT AT FATHLT
32658 007630 (AeaRS)3 53 pesnuuasERROR NUMBER syusssas
3266
3267
3268 @p7632 152737 @poade  eundns 481 BISR #40,R#REL JSET PARITY UNDER TEST FLAG
3269 007640 12737 w0376 pa0l3ile MOy #376,a¥RAKpPAT 1SET RACKGROUND PATTERN 70
3270 3WORST CASE PARITY CODE,
3271 007646 04767 176732 JSR PCoTPCRLF 1PRINT "7sT PARITY"
3272 007652 p4e520 ean122 .ASCIZ /PAR/
3273 LEVEN
3274 A97656 00A405 BR EXITC JAND EXIT VIA RTS PC
3275
3276 3GET HERE IF PAPITY ADDRESS TIMED OuT TO LOC, 4
3271

, CZKMA  MACYq) gnhuesg) #5=MAR=79 291p2 PAGE 73

CZKMAF ,p11 B5=MpAR=T9 09102 SUBRONTINE 70 DIGrBLE MEMORY "ANAGEMENT SEQ
3278 007660 022626 Sgt cMp (EP)+,(8P)+ tRESET STACK FROM TRAP
3279 007662 vanT4y BR s JKEEP TRYING PARITY ADDRESES,
3280
3281 007664 142737 oupe4r anv4esS 681 BICR #40,@4REL $CLEAR PARITY TESTING FLAG
3282 007672 EXITC?
3283 92n7672 eeg2m7 8¢ RTS8 PC JRETURN TO CALLER
3284
3285
3286
3287
3288 ,CNECKC
3289 THIg ROUTINE CHECKg IF CONTROLoC wAs TYPED At THE END OF EACH
3290 -TFST OP IN THE EPROR TYPE ROUTINE,
3291 sIF CONTROLe=C tYPFD THE PROCGRAM Ig RETURNED 1O LOWER MEMORY IF IT WAg
3292 sRELOCATFD AND TH¢ ERPOR HISTORY IS PRINTED OUT,.
3293 sFINALLY IT HALTS AT FATHLT,
3294
3295 @p7674 105037 0ced18 CHECKC? CLRR R¢SAVKBR $INIT CONTROL=C FLAG,
3296 0@a7700 165737 17756¢ TSTB RETKS $ANY CHAR, TYPED?
3297 0077904 100372 BPL ExITC 3JBR IF NO=EXIT VIA RTS PC»
3298 007706 113702 177562 MOvB R¥BKRRIR2 1GET THE CHAR TYPED.
3299 wn1712 p427e2 eea2np BIC #200,P2 JCLEAR THE PARITY BIT,
Ine 097716 122702 Ppgeed CMPR #3,p2 315 IT CONTROL=C?
33v1 097722 671363 BNE EXITC $BRANCH IF NO <EXIT VIA RTS PCe
3302 907724 110237 @en31sS MOyR R2/0#5AVKRR JELSE STORE THE CHARe FOR USE AS A FLAG.
3303 087730 004767 176650 JSR PC,TPCRLF JPRINT ®"C"
3304 007734 41536 ¢on +ASCIZ /=C/
3305 wA1740 JEVEN

& 3306 0087740 Y0167 175132 JMp RELOER 1GO RETURN PROGRAM TO LOWER CORE IF RELOCATED,

3307
3308 707744 287744
3399 @e7744 ao00n FENDPRG: ¢ 3THI§ BEGINS THE STORAGE FOR THE ERROR HISTORY
3310 1STACK.FOp EACH 4K BANK 18, BYTEg ARE SAVED.
3314 $ALSO THE ABSOLUTE LOADER AND XXDP CODE IS SAVED
3312 1AFTER THE FRROR STACK
3313 3FOR 4K MEMORY SIZE THEN PROGRAMZ7744+228777¢
3314 0000n1 +END

0071

0872



CZKMA

MACY11

CZKMAF,p11

RBASE =
ACDW] =
ACDW2 =
ACPUOPE
ACTIt

ADDWo =
ADDw1 =
ADDW{p=
ADDW11®
ADDW{ 2=
ADDW{ 3=
ADDW{4m
ADDW15®
ADDW2 =
ADDW3 =
ADDW4 =
ADDWS =
ADDHW6 =
ADDW7 =
ADDWE =
ADDWY =
ADEVCT=

CZKMA
CZKMAF

CHECKC
CKDONE
CLRMEM
CLRMM
CNTSCp
CONT
CONTMM
CTLC
DECWRD
ENDPAS
ENDPRG
ENDSTK
ENDY
ENDy
END1O
END12
END2
END3
FND4
ENDS
END®
END?
ERROR

ERRTYP
EXITC
EXTYP
FAILNM
FATERR
FATHLT
FATYP
FNDERR
GALLOP
GETADR
GETBNK
GETglz
HIGHAD
HIGHTW
Looe
LOWADD
LOWBNK
LOWER
LOWTWO

M
MAXADR
MAXMEM
MEMMNG
MEMTST
MMAVA

MMREG
N

PLLILL
neaoon
080009
nneena
©¥e5552
[LLLET
9000a0
f000n0
negoea
avanen
000009
000000
a09aen
eAaaRn
200000
000N
aaaoen
(LD
300000
onoene
wenven
LLLLLD]
aeaven
nA0000
[LLLDTD]
7200009
200002
a0nean
a000n0
2000a0
onneea
200000
008009
[ L LT
[-PLLT]
[LLILL]
feeng0
nANAAA
aguann
eanaen
[Lrrr Iy
“"oa0aa
[LLLLId
006230
#00724
[LLLLL
000009
nen0en
200000
000020
202000
"0@316

020502
@e1012
aav104

MACY11
P11

007674
00%144
001540
Ae7420
301672
1600
005172
A05620
©waa3d12
005334
917744
@aa3pe
002164
202264
04030
304354
n02374
@e2642
002752
03120
03284
03509
Pu3630

a05746
A87672
f06602
05432
6166
006236
nevo1e
206114
003526
007332
07440
#07359
©¥992332
220330
001619
@00326
negled
fa5150
nra3z4
& 000200
005262
ABA340
07064
we1532
AR0276
207070
8 00a054
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mg-M:;2;3)09107 CrOgg REFEpENCE TABLE == ysfr gYMBOLg
1200
1200
1200
1200 1215
2694 27008
1200
1200
1200
1200
12p0
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
120¢ 1206
1200
1200 1211
1200 1212
1200 1203
j200 1228
1200 1232
1200 1238
1200 1238
1200 1222
1200 1230
1200 1233
1200 1236
1200 1208
1200 1209
1200 1202
1200 1223
1200 1231
1200 1234
1200 1237
1200 1208
1200
2721 28374
1300 13144
1200 1213
1200 1204
1200 1207
1200 1214
1290
1200
1026 1160#%  1268% 149y 1708 1707 1718 1726% 1799
2126 2132 2136 2149 2152 2191% 2288 2344% 2345
10334 1163 1184 124R% 2548 2559 2565
1332¢
1oa78 1382 308 3255

IPA(1052) 0S5eMARe79 (9302 PAGE 7%

05=MAR=79 09142 CROSS REFERENCE TARLF =w USFR SYMROLS
1547 2812 32954
2534 2557 25674
14P5E 2599
1417 1439 2711 31848
1546 1549+
1522¢ 1560
2531 2578¢
2694 27208
11464 1147 266P%  2063¢  7698¢ 2978
2576 2636¢
1n72 1266 2640 2757 31309
11434 1144 1404% 2644 2714
16478 1689
16898 1729
2196 2204% 2347
23474 2459 2491
1729¢ 1825
18254 1864
1864% 1950
1950¢ 2006
20068 2782
2082¢% 2204
1604 1667 1721 1786 1850 1890 1897 1924 1982
2307 2318 2444 2456 2473 2731% 20883
27648
3274 32028 37297 3301
2944 2951 2956#
2659 2663¢ 2676
1279 1327 1450 1474 1632 2826% 2894 3088 3264
2804 28394
2036 3031¢
28014 2838
21194 2254
1330 1331 3141
2516 2738 3198#
2590 2591 2596 3159¢
11718 1316
11708 1315 1392
15058 1558
11684
11364 1137 2028*% 2037 2072
2567 25714
11674 1388 1441 2879
982+ 2473
2594 2597 26084#
1177¢ 1314 1400% 1624 1819 2545 2561
1357 2573 30374
14794
11188 1121 1359 2530 2875 3p584 30664 3108 3184
1370 289e kLELES 3094
982¢ 1279 1282¢ 1327 13304 1450 14530 1474 14774
1892 15958 1600 1602¢ 1632 16354 1659 1662# 1667
17249 1746 1749% 117 1773¢ 1781 17838 1797 1799¢
1883 18864  189p 18938 1897 1900¢ 1924 19278 1972
2024¢ 2036 2039¢ 2113 2116% 2137 2140® 2153 2156¢
2279 22826 23¢7 23108 2315 2318 2380 2383% 2444

1822%
2529%

2056

3187+

1875
1670%
1834
1975#
2162
2447¢

2004%
3269%

2137

3205

1578¢
1702
1837#
1982
2165¢#
2456

2039

2153

1589
1705#
1850
19854
22319
2459#

sEq 2073

2074%

SEQ 0074

2162

15914
1721
18534
2024
22428
2473




CRrROss RFFERFENCE TABLE *= USER SYMROLS

2897¢

3258

19284
2322
2746

3012
2906

2535

2709

33929

2564%
1608

1834

1334
2807

3088

19454
2328%

2914

2537¢#

284¢

2566+
1883

1448
2962

30918

19774
2329

2962¢%

2556

2858

1972

1494
3010

CROSS REFFPFNCE TABLE ee USER SYMROLS

CZKMA MACY1] 30AC1¢52) @%=MAR=79 @93@2 PAGE 76
CZKMAF p1t AS=MaAR=T9 291712
24768 2883 2086% 2893
NOMM ?07210 3063 3084
NOTYP 206470 2927¢ 2963 2965
OCTTYP 06744 1387 1391 3018#
OCTXT ©@07062 KK 3014 3047¢
ONEPAS 0pn556 1260 1263¢#
PARERR 006244 1286 28564
PARFL 00%470 2656 267%%
PARITY ¢07520 149¢ 2689 3241¢
PARMAP @352 11R58 2862 3247 3251%
PARPS @360 11884# 2857% 28608
PARSP 000356 11874  2B56% 2889
PASFLG 092306 1138¢ 1142 185024 18604y
2065 2070 2285% 2302
2484 2494¥ 2805% 2522%
PBNK 000312 11454 2739 3215%
PCRLF "we6572 1386 29534 2958 2975
PNTMES 0g@6612 1034 2246 2512 2542
PUTADR 007242 1374 1377 2794 3106%
PWRDN «“weonTe 1000# 1252
PWRUP 0ea136 1000 1033#
REL = nop408 1113% 4259 1465 2407
RELBOT 002322 1163¢ 1467
RELOC 05204 1527 25294
RELOER 05276 2536 25554 3306
RESTRT p@@250 1048 1064 1066 1072¢
RETMM 097206 3061 3InB24
RETSTK was374 26474 2651 2674
RETTYP ¥06530 2931 2940
RLODER ¢9S5576 2702 2711¢# 2720
RPTOCT 0@7¢0Q 2671 3n28s 3046
RPTi0 003522 29117¢ 2203 2249
RPT1Y 004070 2199 2202 2245 22404
RPT6 0103140 19754 2005
SAVKBB @@a3is 115¢4 2571 2697 3295
SAVLDR 0901314 1410 1412 14174
SAVLOC 000354 11R86% 1998#%
SAVMAX pe0342 1179¢ 1477
SAVRO  #06414 2R6ak 2886 29004
SAVR1 006416 2R61# 2887 29018
SAVR4 n0a344 1180y 2712
SAVRS  an@a3a6 1873 1181# 1438% 2555
SAVR6 000350 1033 1058 1184y 1251%
SCOPE = 0@a240 983¢
SEQERR 006166 1578 1659 1702 1746
SETSTK 001220 1265 1392¢
SETSWR V00656 12904
SLFSIZ onm1v24 13414
SRO 3 177572 1159# 3065+ 30794 3186%
START PA0200 1044 1058#
STRTDI @un3e2 11348 11358 2035+ 2064
SWAPAT 00a320 1162¢ 2157 2161 219e+
SWHALT 001712 15554
SWR 200450 12454 1293 1296# 1301%
2533 2636 2693 2778
SWREG  ana176 1051 # 1296
CZKMA MACY11 30A(1052) @S5eMAR=79 @931¢2 PAGE 77
CZKMAF Py} a5=MAR=79 p9102
SWi1 = @p4and 982¢
TBL V11626 1511 1515% 1516 1517
1527
TKS = 177560 1155¢ 3296
TPADER 9006420 2658 2787 29048
TPCRLF  onp66nd 1067 2698 2827 2958%
TPPRER V06444 2675 2783 2912¢
TRYSR  po1a14 1318 1334¢
TSTGO  @¢1714 1554 1557#
TSTMM 0As156 1453 2573
TSTREL @01372 1261 14384
TSTRP AA0570 1264 172664
TSTSCP 991662 1545 1647
TSTSIZ 001376 1439%
TST? 2n1730 1515 15734
TSTY 002166 1516 16554
TST10 woise? 1523 2110
TSTI1 004032 1524 2236%
TST12 04104 15258 22774 2346
TST13  Yu4356 1526 23784
TST2 PV¥2266 1517 16994
TST3 992376 1518 17444 1823
TST4 na2644 1519 18324
TSTS #02754 1520 1880%
TST6 903122 1521 19684
TST? 003256 1522 2018¢
TYPCNT M@a314 114p¢# 1254% 2670% 2792#%
TYPDEC 006634 2662 29754
TYPENB 090277 1122% 1125 27644 27804
TYPEOP 205526 2695
TYPERR ¥06722 2796 30104
TYPMEM  p01206 13R08¢
TYPOCT ©06754 3013 30194
TYPSIZ 0n1164 1337 1335 1382¢
TYPSTK 105354 26424 2648
UPMM 007234 2578 3093%
WRTMEM PpQ120 19254 1750 1886 1975
sA 5 P0Aan1 4p2n 404 4054 407
436 4374 442 443
464% 467 4684 474
492 493 496 4974
5194# 529 5304 533
559 5604 563 5644
59048 594 5954 601
$ADERR  p@a301 11304 1133 15964  1719%
8APTHD ©00276 1098 11044 1117
S8CNTMM  @a%176 2577 25794
sCPUOP ©1A426 12154
S8DEVCT 000410 12064 1582%  2p62#  2186%
$DOAGN 905572 2701 27094
SENDAD 00a156 994 10444 2707
SENV nAA420 12114 1299 1548 2801
SENVM 000421 12120 1317 1616 2946
SEOP 705476 2637 2645 26881%
SETABL 000420 12104
SETEND @0043%0 1140 12394

1518

2966

2832+

2904

408¢
447
472¢
S0
5344
567
602#
1783¢

2837

1519

3p85

IngRe

2912

412
448
475
Say¢
542
5604
607
1848%

1520

326¢

3045

4134
4764

3264

1988
2337#

2563%

20821

1553
3060

1521

127

3267¢

19904
2338

3268

2113

1557
3244

1522

3393

4188
455
4804
510
547¢
579
612%

2003
2427

3201%

2239

1618

1523

423
456,
484
Sy
549
58k
616

20244
2434

2279

2244

1524

4240
459
485%
514
Ssot
583
6178

2047
2449

2380

2248

1525

429
4604
488
515#
555
584%
620%

SEQ €075

20634
2467

28278

2508

SEQ 0076

1526

430t

4898
518
556%
589



CZKMA MACY1{ 3MA(1052) 0S5=MARe79 ©#9102 PAGE 78
CZKMAF pi11 05,MARaT79 09102 CROSS PFFERENCE TARLF e» USER SYMBOLg

SFATAL oend02 1203% 2731%  274p% 2748 2831¢ 2834

8GTSIZ ©07346 1393 31564

S8HD = apane2 - 973

SHIBTS ¢0a276 1105¢

SHIMAX 0@n334 1174% 1315#

$KBB = 177562 11564 3298

S$MADRy 000432 12284

SMADR2 000436 12324

SMADR3 000442 12354

$MADR4 000446 12384

SMAIL  npeden 1061 1106 1110 12004 1274 1286

SMAMSY 000439 12224

SMAMS2 0ea434 1230#

SMAMS3 @0M44@ 12334

SMAMS4 000444 : 12364

SMAXM vAd336 1175% 1316% 1401

SMBADR  00ndan 11064

S$MSGAD 000414 12084

SM8GLG 200416 12094

SMSGTY ©on4an 1007%  1202%  2803%

SMTYPy o043t 1223% 1324

BMTYP2 @00435 1231

SMTYP3  0Qu4d 41 12340

SMTYP4 000445 1237% 1320

SNWTSTs agaoel 1561 % 1563 1650# 1652 16918 1693 1733¢
1954 2007 2009 2083 2085 22088 2210

8PASS nga4a6 12054 1263 2692% 2698

SPASTM @00304 11084

S$PRERR @o@l3aa 1126¢ 1129 1253% 2765 2784 2798% 28824

SRETMM 0@7200 30848 3091

8SVPC = (o044 9924 997

$SWR = Q00N 973# 982# 1574 1656 1700 1745 1833

: 2379

$SWREG 000422 1213 1304

STESTN 00404 . 10265 1113 1204¢ 15038 1549 1573 1655
2110 2168 2176 2201 2236 2277 2378

8TN = agyotd 963# 973 1561 15748 y65@ 16568 1691

’ 18Ry ¥ 1952 1969% 2007 2019¢ 2083 2111¢

STPB = 177566 1158%  2950%

¢TPCHR 06546 2937 29463 3037

STPDEC 006640 2517 2664 2699 2977#

$TPNUM 007012 3027 30324

8TPS = 177564 11578 2948

$TPSTK 905344 2572 26384

$TSTM  nomdaz 11074

STYPE 006504 1388 2932¢ 2953 2959 299@ 3028

SUNIT 700412 1059 12074

SUNITM 100306 . 11094

SUSWR  0@@424 1214#

11 s 000362 1193s

822 3 907744 2.33084

$8M = 000200 24734 )

. 8 007746 98t 985# 992 993¢ 9458 997 ,999¢
1099% 11174 11214 1125%  1129%  1133%  113S¢
12474 1256 1511 1574 1629 1658 1701

223R 2278 2379 2500 2757 2955¢# 3245

CZK¥A  MACY11 30A(1052) @5=MAR=79 a93p2 PAGE 79
C2ZKMAF P11 @5=MpR=79 €91¢2 CROgs REFERENCF TARLE == USER SYMROLg

.8X B 0BA276 1994 1099
. ABS, @a7746 000

ERRORS DETECTED: @

DSKwgCZKMAF,C2ZKMAF/SOL/CRF/NLy TOC=CZKMAF P}
RUNeTIMES$ 10 §¢ ,6 SFCONDS

RUN=TIME RATIO: 111/2135,1

CORE USED: 11K (21 PAGES)

1738
2255

1883

1699

1700%
2208

10054
1137¢
1745

3263¢

1826¢#
2257

1969

1744

1733
2237

1011¢
1142¢
1833

3305¢

1828
2348¢

2019

1832

17454
2255

1050
1144%
1882

3308

1866 1868
2350

2111 2237

1889 1968

1826 1833+
22784 2348

1094 1095
1147¢ 1193
1974 2020

. e b

SEQ 0077

1952¢%

2278

2018

1866
2379¢

10974
11964
2112

SEq 0078




