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ABSTRACT 
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THIS PROGRAM LOCATES THE PARITY MEMORY REGISTERS fOR 80TH THE 
CORE AND MOS PARITY MEMORIES AND PREFORMS A CHECK OF THE 8ITS IN EACH. 
IT THeN CREATES A MAP SHOwING THE MEMORy CONTROLLED BY EACH PARITy 
REGISTER; THE PARITY R!GI8T!PS AND THE MEMORY A~! THEN TESTED USING 
THE INFORMATION IN THE MAP. 

REQUIREMENTS 

EQUIPMENT 

PDP-11 wITH Mfl1-LP OR MAll-P PARITY MEMORY CCORE), MS-l1 (MOS) PARIT~ MEMORY 

STORAGE 

THE PROGRAM ~EQUIRES 4K or MEMORY, 
LOADING PROCEDURE 

LOAD PROGRAM INTO MEMORY USING ASS LOADER. 

STARTING PROCiDURE 

STARTING ADDRESS!S 

200. NORMAL (WORST CASE) TESTING 
210. ~OUTINE TO RESTOR! TH! LOADER 
230- POUTINE TO SCAN FOR BAD PARITY 
230- ~ESTA~T or NQRMAL TEaTING- USES PREVIOUS MAP or PARITY MEMORY 

PROGRAM ANDIOR OPERATOR ACTION 

LOAD STAPTING ADDRESS. 
seT DESIR!D !WITCH REGlSTER SETTINGS (SEE 5.1- ALL DOWN FOR WORST CASi'. 
PRESS START. 
If SA 200 OR RESTART ADDRESS 230 IS USED, THE SELL WILL RING AT THE 
COMPLETION or £AeH PASS AND END PASS. XXX WILL at TYPED (WHERE XXX 
Is tHE NUMBER or pASSES CO~PLET!D SINCE ~HE PROG~AM WAS LAST STARTED), 
IF SA 210 OR SA 220 IS USED, THE PROGRAM WILL HALT WHEN DONE, 
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5.0 OPER~TI~G P~OCEDURE 

OPERATIONAL SWITCH SETTINGS 

sw 15al 0 .. UP -. HAIIT ON e:RRO~ 
8W 14a1 OR UP •• SCOPE LOOP 
SW 13-1 OR UP •• INHIBIT PPINTOUT. 
SW 1l-1 OR UP •• INHIBIT ITiRATIONS 

MAINOEC-l1-0CMfA·S-D 
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Sw 10-1 OR UP .- HALT ArTER LOCATING SlD PA~ITY BEFORE CORR~CTI~G IT 
(UIED IN PARITY SCAN ROUTINE ONLY) 

8w 09-1 OR UP •• HA~T AfTEP THE PARITY MEMORY MAP HAS BEEN PRINTED 
(ALLOWS MANUAL CHANGES TO FORet TLSTING OF MEMORY 
THAT WAS NOT ~OCATEO) 

Iw 08-1 OR UP •• HALT AT END OF PASS (IF HALTED ELSEWHERE, 'I'Hi 
PROGRAM MAY BE RE~OCATED TO 8AN~ 1, BAD PARITY MAY 
EXIST IN MEMORY, AND/OR WRITE WRONG PARITY MAY 
BE SET) 

SUBROUTINE ABSTRACTS 

BEGIN SA ~oo, RESTAkT 230 

'~9 
1')0 

5.2.2 SCOPE 

11

' 1 
11'2 
1')] 
11)4 . 
11)5 
11)6 
11) 7 
11)8 
11)9 
1:L 0 
1:L 1 
1:L 2 
1 :l3 
1 :l4 
1 :L5 
1:l6 
ll7 
118 
119 
1 ~zo 

THIS IU8ROUTl~E CALL 18 PLACtO BETWEEN EACH SU!TEST IN THE INST~UCTION 
SECTION. IT RECORDS THE STA~TING ADDREsa or EACH 8U8TE8T AS IT IS 
BEING ENTERED. IF A SCOPE LOOP 15 REQUESTED, IT WILL JUMP TO THE 
START OF THE SUBTEST THAT THE SCOPE LOOP IS REQUESTED ro~. IF SCOPE 
LOOP IS NOT REQUESTED, THERE WILL IE 64 ITERATIONS or THAT SUSTEST 
8EFORE THE NEXT sueTEST Is ENTERED (~XCEPT IN THOSE ROUTINES ~HERE 
I~lX IS CHANGED). SWITCH 11 ON A ONE INHIBITS ITERATION OF 8UBTESTS. 

THES! ROUTINES ARE CALLED VIA EMTS TO PRINT OUT ERROR INFORMATION. 
(SEE 6.0 FOR DESCRIPTION or ERRO~ INFORMATION) 

5.2,4 PsCAN CsCAN MEMORY FOR 8AD PA~lTY) 

THIS ROUTINE READS ALL LOCATIONS IN MEMORY AND PRINTS OUT THE 
PHYSICAL ADDRiSS!S (18 BITS) or THOSE LOCATIONS CONTAINING SAO PARITY. 
IT II UTILIZED wITHIN THE PROGRAM WHI~E EXERCISlNG MEMORY IF A 
PARITY ERROR OCCURS UNEXPECTED~Y, AND MAY ALSO BE CA~LEO USING STARTING 
ADDRESS 220. 
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5.2.5 .TYPE (ASCII MESSAGE TYPEOUT ROUTINE) 
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THIS 11 THE ST~NDARO TYPEOUT ROUTINE, ALLOWING PATCHING TO UTILIZE 
OUTPUT DEVIC!S OTHER THAN THE AIR ll. ,NULL CONTAINS THE VALUE TO 
BE USED AS A rILLE~ CHARACTER, AND ,rILLs CONTAINS A NUMB~R 
INDICATING THE NUMBER or FILLER CHARACTERS REQUIRED. TPS AND TPB 
CONTAIN THE: STATUS AND surFER REGISTER ADDRESSES OF THE O.UTPUT 
DEVICE. 

5.2.6 TRAPCATCHER 

THIs IS A aERIEs' or INSTRUCtIONS STARTING AT LOCATION 0 DESIGhED 
TO DETECT AND laOLATE UN!XPiCTED TRAPS AND INTERRUPTS TO THE 
TRAP AND INTERRUPT VECTOR AREA or MEMORY. 

EAC~ VECTOR ENTRANCE ADD~ESS 18 LOADED WITH THE ADDRII. OF THE 
NEXT LOCATION. THE NEXT LOCATION IS LOADED WITM A HALT (000000). 
THUS AN ILLEGAL TRAP OR INTERRUPT WILL CAUSE A HALT AT THE TRAP 
LOCATION PLUS TWO. 

If A HALT OCCURs IN THE TRAP OR INTERRUPT AREA, EXAMINE REGISTER SIX. 
IT WILL CONTAIN THE CURRENT STACK ADDRESS. THE CONTENTS or THE CURRENT 
STACK ADDREas Is THE VALUE of THE LuCATION COUNTER WHEN THE TRAP 
OR INTERRUPT UCCURRED. 

5.3 PROGRAM AND/OR OPERATOR ACTION 

5.3.1 ALTEPING THE PARITY MEMORY MAP 

IF THE MAP TyPED AT RUN Tl~~ DOES NOT AGREE WIT~ THE HARDWARE PRESE~T 
THE MAP CAN NANUALLY BE CHANGED TO ALLOW TESTING OF PARITY MEMORY 
THAT THE MAppER DID NOT FIND. SiTTING swITCH 9 TO A 1 WILL CAUsE THt 
PNOGRAM TO HALT ArTER THE MAP IS TYPED. AFTER THE HALT, MODIYY TH~ 
MAP A8 D!SINED (SEE THE· DESCRIPTION IN THE LISTING- THE MAP BEGINS 
AT ~OCATION 600). THEN PRill CONTINU,. THE ~EW MAP WIL~ BE 
PRINTEO, ANO IF SW9 IS STILL SET THE PROCESS WILL BE REPEATED, IF 
SWg IS NOT SET, THE PROGRAM wILL TEST PARITY MEMORY USING THE 
NiW MAP. 

5.1.2 STOPPING THE PROGRAM 

BECAUSE THE PROG~A~ ~ELOCATES ITSELF TO BANK 1 ~HILE TESTING SANK 
0, A SWITCH IS PROVIDED TO HALT THE PROGRAM AT THE END or A PASS. 
SETTING THIS SWITCH (SWS) WILL CAUSE THE PPOG~AM TO HA~T IN 8ANK 
o AT THE END or THE CURRENT PASS (ArTE~ OUTPUTTING THE END or PASS 
MESSAG!). 
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ERROR PRINTOUTS 
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THER[ ARE THREE TYPES or ERROR MESSAGES USING COMBINATIONS or THE' 
FOLLOWING !RROP TYPE ~OUTINES. 

PC-zzzzzz 

lCNT-YYYYYY 
MPR-XXXXXX 
MPR DAT.-VVVVVV 
TEST LOC-XXXXXX 
S/81 XXXXXX 
WAS, xxxxxx 

PC or rAILING ERROR CALL. RErER TO 
THIS ADDAESS IN THE LISTING rOR AN 
EXPLANATION or THE ERROR. 

CURMENT ITERATION COUNT or FAILING TEST. 
ADDRESS OF PA~lTY. REGISTER UNDER TEST. 
CONTENTS or PARITY REGISTER UNDER TEST. 
MEMORY LOCATION UNDER TEST 
CONTENTS or MEMORY LOCATION SHOULD BE. 
CONTENTS or ~EMORY LOCATION WAS. 

OETERMINING ADDRESS or TEST LOCATION WHEN KT11 IS PRESENT 

IN MOST OF THE 5UBTESTS, IF A KT11 IS PRESENT IT IS USED. IN ALL 
CASES IN THIS PROGRAM, wHEN THE KT11 IS ON, KERNEL PAGE 0 IS USED 
TO REFE~!NCE BANK 0 AND KERNEL PAGE 7 Is USED TO REFERENCE THE 
EXT!RNAL BANK, IN MOST CAS~S, KERNEL PAGE 1 IS USED TO REFERENCE 
THE MEMORY CU~RENTLY UNDER TEST, SINCE THE USE OF THE MEMORY MANAGEMENT 
OPTION IS SIMILAR THROUGHOUT THE PROGRAM, IT IS EASY TO DETE~MINE 
TME ACTUA~ (PHYSICAL) MEMOAY ADORESS BEING TESTED. 

TO CALCULATE A PHYSICAL ADDRESS, ADD THE STARTING ADDRESS or THE 
BANK SEING TESTFO TO THE ()rFSET wHICH GIVES THE ADDRESS wITHIN THE 
BANK. SINCE IN THIS PROGRAM ALL RELOCATED MEMORY TESTING IS DONE 
TriRU KERNE~ PAGE 1, KERNEL PAGE ADDRESS REGISTER 1 (ADDRESS 772342) 
WILL ALWAYS CONTAIN THE STARTING ADDRESS OF THE BANK. ACTUALLY, 
KERNEL PAGE ADDRESS REGISTER 1 (KPA~l) CONTAINS JUST THE TOP 12 
8lTS or THE SANK STARTING ADDRESS. ADDING TWO ZEROES (OCTAL) 
TO THE RIGHT or THIS VALUE WILL GIVE YOU THE FULL 18 BIT ADDRESS or 
THE BANK. THE VIRTUAL ADDRESS USED TO REFERENCE THIS BANK UNDER TEST 
WILL ALWAYS START WITH 001 CSINAP.Y, TOP 3 or 16 BITS). THIS 
P!rERENCEs PAGE 1. THE LOWER 13 8ITS GIVE THE ADDRESS wITHIN THE 
!ANK- ADD THEM TO THE STARTING ADDRESS Of THE BAN~ TO GET THE rULL 
18 8IT PHYSICAL ADDRESS. 

'OR EXAMPLE, AN ERROR COMMENT MAY SAY "Rl CONTAINS THE ADDRESS or 
TH! TEST LOCATION (VIRTUAL THRU KERNEL PAGE 1 IF KT11 PRESENT)." 
PI ~IGHT CONTAIN 32000, ANO KEpNEL PAGE ADDREss REGISTER 1 (LOCATION 
7'2342) MIGHT CONTAIN 2400. 'IRST GET TH~ STARTING ADDRESS or THE 
BANK BY ADDING 2 ZEROES TO TH~ RIGHT or THE NUMBER IN KpAR1. THUS 
THE VALUE 2400 INUICATES THAT THE BANK STARTS AT 240000. SECOND, 
CALCULATE THE OFrSET WITHIN TH! 8ANK. THE VIRTUAL ADDRESS 32000 BREAKS 
DOWN INTO lCTOP 3 BITS) WHICH RErER~NCES KPAR1, AND 12000 (LOWER 
11 8IT8) ~H~I8 THE OFFSET. ~THE orrSET (12000) TO THE iAN~ 
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ADDRESS (340000) TO GET" THE ACTUAI" PHYSICAlJ ADDRESS BEING TESTED 
(25:1000). 
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6.3 ERROR ~ECOV£RY 
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IN GE~ERAL, TEST FAILURES WIL~ PRINTOUT AN ERROR MESSAGE AND 
CONTINUE. If THE HALT ON ERROR SWITCH IS SET, ~lTTING CONTINUE 
WILL RECOVER. IF TH! PROGRAM HANGS UP IN A LOOP, THE ERROR 
IS LIKELY TO BE A SIGNAL WHICH WAS N!VER RECEIVED. IF A HALT 
OCCORS IN THE TRAP AND VECTOR A~iA THE PROGRAM MUST BE RESTARTED. 
If THE PROGRAM HALTS IN THE MAIN rLO~, CONSULT THE LISTING IF NO 
M!SSAGE IS TYPED OUT. 

ERRURS WHILE TESTING BANK ZERO (ERROR PC VALUES A80VE 20000) 

TESTao ANO TEST21 CHECK 8ANK 0 IF IT HAl PARITY MEMORY, TO DO 
THIS, THE CODE IS ~ELOCATED TO AND EXECUTED FROM BANK 1. 
THE ERROR PRINTOUTS WILL THUS GIVE THE PC IN lANK 1 or THE 
ERROR CALL. SINCE ALL LOCATlONS HAVE 8EEN MOVED UP 30000, SUST~ACT 
20000 FROM THE ER~OR PC TO GET THE ADD~ESS IN THE LISTING WHICH 
CORRESPONDS TO THE P~INTOUT. 

RESTRICTIONS 

STARTING PROCEDURE 

PROGRAM MUST BE LOADED INTO LOWE~ 4K or MEMORY. 

OPERATING RESTRICTION- AVOID USING TijE "HALT" IWITCH 

If THE P~OGRAM 18 HALTED AT A RANDOM POINT DURING EXECUTION, SEVERA~ 
PROBLEMS MAY A~ISE. THE PRUGRAM MAY 8E RELOCATED to 8AN~ 1 AT THE 
TIME IT IS STOPPID, IN WHICH CASE NONE or THE STANDARD STARTING 
ADDRESSES WILL WORK. WRITE WRONG PARITY MAY BE SET, IN WHICH CASE 
YOU MAY ENTER BAO PARITY WHILE PATCHI~G. A~D MEMORY MAY CONTAIN 8AD 
PARITY SINC~ YOU MAY 8E IN THE MIDDLE OF A TEST WHICH UTILIZES 
WRITE WAONG PARITY. IT IS THEREFORE STRONGLY RECOMMENDED THAT YOU 
HALT THE PROGRAM VIA THE "HALT AT END OF PASS" SWITCH (SWS) OR THE 
"HALT ON !RRO~" SWITCH (SW15) RATHER THAN VIA THE HALT/ENABLE S~ITCH. 
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EXECUTION TIME 
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EXECUTION TIM' DEPENDS ON THE AMOUNT OF PA~lTY MEMORY UNDER TEST. 
t~ TAK!8 ABOUT 1 MINUTE TO TEST 24K OF PARITY MEMO~Y (1 PASS), 

STACK POINTE~S 

THE KERNEL STAC~ POINTER IS INITIALIZED TO 510. 

PROGRAM DESCRIPTION 

THIS PROGRAM FIRST LOCATES MAlt' MF1! CORE PARITy AND MS-11 MOS PARIty CONTROL 
REGIST!~S 8Y ADDRESSING EACH POSSIBLE REGISTER ADDRESS AND CHECKING THoaE WHICH 
DO NOT TIME OUT. ON DETECTING THE PRESENCE or A PARITY REGISTER 
THE PROGRAM CHECKS IF IT IS A CORE PA~ITY OR A MOS PARITY ~EGIST!R 
AND ACCORDINGLY STORES THIS INFORMATION IN AN INDICATOR(INDCO-INDC15) 
THE ADDRESSES or THE REGISTERS ARE RECORDED 
ANO OUTPUT TO THE CONSOLE DEVICE, AND THEN THE REGI8TERS ARE 
CHECKED TO sEE THAT THE CORRECT 8lT8 ARi R/W. REsET Is USED TO TEST 
THE EFfiCT or INtT, PARITY MEMORY IS THEN LOCATED BY SETTING WRITE 
WRONG PAPITY IN ALL REGISTERS AND WRITING AND READING THE FIRST 4 
ADOAESSES IN EACH 4K. EACH TIME A PARITY RE~I8TER RECORDS A PARITY 
ERROR, THE MAP IS ALTERRED TO INDICATE THAT THAT REGISTER 
CONTRO~S THE MEMORY BEING ADDRESSED, THE FINAL MAP 18 PRINTED AND 
THEN THE PARITY CONTROL LOGIC IS CH£CKED USING THE PARITY MEMORY 
rOUND, SEVERAL PATTERN. ARE WRITTEN INTO EACH PARITY MEMORY 
LOCATION TO SEE THAT NO PARITy ERRORS ARE CREATED. FINALLY, EACH 
BYTE or PARIT~ MEMORY IS WRITTEN WITH BOTH GOOD AND SAD PARITY TO 
SHOw THAT THE PARITY 8ITS CAN BE TOGGLED AND SENSED, 
SINCE THIS IS A COMBINED DIAGNOSTIC, AS FAR AS POSSI8~E 
COMMON TESTS A~E USED rOR BOTH CORi AND MOS. ONLY WHERE THE 
MOS CONTPOLLER DEFERS FUNCT10NALLY FROM THE CORE, THE 
INOICATOP IS CHECKED FOR MOS OR CORE ANO THE MEMORY 
IN QUESTION IS TESTED ACCORDINGLY, 
A DETAILED EXPLANAT10N OF THE MAP IS GIVEN IN TH! LISTING 
(PAGE 9-12). 
THE DISPLAY R&GISTER CONTAINS THE NUMBER OF T~E TEST 
BEING EXECUTED. 
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312 
313 
314 
US 
316 
317 
318 
319 
320 
321 
322 
321 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
lS4 
lSS 
356 
357 
358 
359 
360 
361 
362 
)6) 
364 

000001 
000002 
000004 
000010 
000020 
000040 
000100 
000200 
000400 
001000 
002000 
004000 
010000 
020000 
040000 
100000 
000001 
000004 
07'7400 
100000 
177570 
177570 
177776 
000007 
000006 
177570 
Ooo:ao 
000000 
000510 

'MEMORY PARITY TEIT 
,MUNDtC-lt-DCM"-B 

:~g~~~~~H'l',,~:7:~~:~~A DIGITAL EQUIPMENT CORP .. MAYNARD, IIA1S. 

,SWITCH REGIlTtR SWITCH OPTIONI (SWITCH SET TO AI) 
,SA15 - MALT ON ERROA 
,SU4 • SCoPt 
'IR13 INHIBIT PRINTOUT 
,SR11 • INHIBIT ITERATIONS 
,SR10 - HALT AFTEII LOCATING BAD PAIIIT! SErOR!: CORRECTlHli IT 
,8R09 - HALT ArtER TYPlliG PAAIn MEMORY MAP (ALLOlliS MAIiUAL 
• CHUGES TO BE MADE TO THE MAP TO rORCE TESTING OF 
, MEMORY THAT WAS NOT LOCATEO) 
.SIIOI • HALT AT tNO Of PASS UP' HALTED ELSEWHI!:RE. THE PROGRAM 
, MAY BE RtLOC,lTtD TO IIANI(1, wfilTE "~UNG PARITY MAY at SET, 
, ANDIOR BAD P,lRITY MAY EXIST Iii THE PA~ITY Mt:MOPY). 

'SYMBOL DEFINITIONS 
BlTO-l 
BITl-2 
11'1'2-4 
BIn-l0 
8114-20 
BIT5-40 
8IT6-100 
BIT7-200 
BIT8a400 
BIT9-l000 
BIT10-2000 
81'1'11-4000 
BITU-l0000 
BITU-20000 
BIT 14-40000 
BITU-tooooo 
AE_l 
WlltP-4 
ADPS-77400 
P£:IUI.l00000 
S~-177570 
DISPLY-SR 
PS-177776 
PC_" 
SP-U 
DISPUY-177570 
NOP-240 
OPEIIIIO 
STKPT-510 

,BIT OEI'INITl(lt4S 

,ACtION ENABLE 
J \>jRITE w~ONG PARITY 
, ADDRESS or ERROR 
,PARITY EPROM BlT 
'PROCEssOIl REGISTER DEP'INITIOt4S 
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365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
3 III 
)84 
385 
386 
317 
388 
389 
390 
391 
392 
393 
394 
395 
39b 
397 
398 
399 
400 
401 
402 
403 
40" 
405 
406 
407 
408 
409 
410 
411 
4U 
41.) 
414 
415 
416 
417 
418 

000030 
000()32 

000200 

000210 

000220 

000230 

000510 
000512 
000514 
000516 
ooono 
000522 
0005:14 
000526 
000510 
000532 

0001U4 

000000 
000001 
000002 
000003 
000004 
000005 
000006 
000114 
177572 

000010 
015404 
000340 

000200 
000167 
000210 
000167 
000220 
000167 
000230 
000167 

000510 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000,000 
000000 

000000 

001222 

013556 

001123 

001032 

RO-,O 
Rl-Ill 
R2-U 
R3-11o) 
R4-'4 
RS-'5 
R6-,'" 

PARVEC-U4 
S1I01l17'7572 

,MACIIO DEfIltITIONS 

rPARITY tRROR TRAP VECTOII 
,ADDRESS or MEM "'GMT IIEGIsTER SRO 

,TRAPCATCHl!:R (. +2. HALTl LOADED INTO LOCATIONS 000-576 

'LOAD EMT VECTOR 
.-)0 
EM'll NT 
)40 

,LOAD STARTING ADDRESS 
.11200 
oJMP START 
.-210 
oJ"" RSTLDR 
.-220 
Jill" 8CAN 
.-230 
oJHP RSTAR! 

.-510 

, GINERlL DA 1l AREA 
TaUt 0 
FTITLE. 0 
TEMPX. 0 
ADRPT. 0 
BITPT. 0 
TRP'LG. 0 
TYP'U. 0 
nCOR. 0 
HlADR. 0 
T8TLOC. 0 

SHOBE. 

UEA 

,GO TO START OF PROGRAM 

,GO RESTOI'E THE LOADERS 

'SCAN rOR BAD PARITY 

IRE5TART WITHOUT RITYPING MAP IJjP'ORMAUUN 

,UTLe; PRINTED - 1 

I MAPPING- ADDIlElS POINTEP 
I MAPPING- 81'1' POINTER aDICATING BANK 
,MAPPING- 'fRAlIIITlON rLAG 
J HAPPINC;- TYPED FLAG 
, MAPPING- K COilE ACCUMULATOR 
,USIi:O TO CHECK IIHEN DONE TESTING A lANK 
,LOADED MIT" ADOAESS or LOCATION UNOU 
, TEST IN lOME IUBTESTS 
rvALUE EXPECTED 
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419 000536 
420 000540 
421 OOO!42 
422 000544 
423 000546 
424 000550 
42! 0005'52 
426 000S!4 
427 000556 
4211 000560 
429 
430 000562 
431 000564 
432 
433 000566 
434 
435 
436 
437 
411:1 
439 
440 
441 
442 
443 
444 
445 
446 
447 
449 
449 
450 
4'11 
452 
4~l 
4S4 
455 
45f; ... , 
458 
459 
460 
461 
4f12 
463 
4&4 OOMPO 
4ft!> 000572 
460 000574 
467 00057& 
468 00061'10 
469 000002 
470 000604 
471 000606 
472 OOOblO 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 

000000 

172101 
000000 
000000 
ooouoo 
172103 
000000 
000000 
000000 
172105 

DCMrA.1:l "'lCY11.624 lli-.,UN-73 
DC "'FA I:! 

473 nOOll12 000000 
474 000614 000000 
475 00(1616 000000 
47& 000&20 172107 
477 000622 000000 
478 000624 000000 
479 000b2b 000000 
490 0006)0 172111 
481 000632 000000 
4liA 1'100634 000000 
4Pj 000b)6 000000 
484 000640 172113 
48!> 000642 000000 
4811 000644 000000 
487 000646 000000 
Uti 0006!O 172115 
489 00065<1 000000 
490 000654 000000 
491 00065& 000000 
492 0006f10 172117 
49) OOOM<I 000000 
494 000064 000000 
495 00066& 000000 
49b 000670 172121 
497 000672 000000 
498 OOOb14 000000 
499 000676 000000 
soo 000100 172123 
501 000702 000000 
502 000704 OOOOOu 
503 000706 000000 
504 000710 172125 
50! 000712 000000 
506 000714 000000 
507 000716 000000 
!lOti 000720 172127 
509 0OO12~ 000000 
510 000724 000000 
511 000726 000000 
512 000730 172131 
5ll 0007)2 000000 
~14 000H4 000000 
lit 5 000736 000000 
!H6 000740 172133 
517 000742 000000 
SUi 000744 00(1000 
519 000146 000000 
S:io 0OO7!0 1721.5:1 
521 000152 000000 
53:.! 0007'54 ooooou 
523 000756 000000 
524 000760 17<1137 
525 000763 000000 
S2& 000764 000000 

I5ll11 

WAS. 
TROATA. 
MPIIOI<. 
PASCffT. 
TBANI<I 
MEMUTI 
NOKT: 
HIlliaRD I 
LowFLGI 
ODDrLGI 

TEMPt 
MTnG. 

RELOCI 

,ACTUAL VALUE FOU~D 

,PASS COUNT 

,51::T TO INDICATE NO KTil PRESUT 

'IF SET INDICAns UITING HIGH BYTE 
,or MEMORy LOCATION 

,SET TO INDlCAT!i. MAP of' PARITY MEMORY 
'ALREADY TYPED 

,MEMORy PARITY CO~TROL REGlSnR ADDRESSES 
,THE LEAst SIGNIFICANT lilT IN THE DEVICE ADDRESS IS SET TO A ONE(1) 
11" THE CONTIIOL IS FOUND HOT TO BE PRESENT. THE MEMORY PRESENT UNDER 
,CONTROL OF UCH CONTROLl;ER Ie REPRESENTED BY 2 OCTAL WORDS. EACH BIT 
,REPRESENTS A 4K BLOCI<, I.E. BITO- 0-41<, IUTl- 4-8K, SITU- 60-b4ll .• 
,THE t.Ow 8YTE Of' THE I.oUT WORD FOR EACH REGU'IER INDICATES THE OFfSET (0,2,4,OR 6) 
,f'OR TME rlJoIST ADl>~ESS THAT ACTUAJ"LY CORRESPO~DED TO THI RIGISTtR. THE IUGH 8UE GETS 
'liET TO 1 TO INDICATE THAT A MEMORY ADDII!SS HAS 8EEN FOUND FOR THAT REGlSTER. 
,rOR UAMPLE. SAY THAI ~PRO AhD MPRl EXIST. CONTROLLIhG INTERLEAWED ME"IORY 
,FROM 0 TiJ UK, AND ThAT /IIPRO COnp.OLS THt; ADDRESSES ENDING IN 0 AND 4. 
,THE MAP wOULD THEN LOOI( AS FOLLOwS' 
, MPIiOI 172100 
, 17 
, 0 
, 400 , . , , , , 
; 

MI'll 1 , 112102 
17 

,BIT Ii IS CLEAR SINCE REGISTER 15 PRUEIIT 
,REGISTER CO~TPOLS 1ST 16K (-4 I:jAtiKS) 

,LOw BYTE SHOIOS THAT FIRST ADDRES5 
,ENDS IN 0 (OCTAL) 
,hIGH 81fTE CONTAl~S A 1 TO INDICATE 
,TIiAT A" ADt'PESS wAS rOUND 
,IUT 0 IS CLEAR SINCE REGISTER 15 PRESENT 
,REGISTER CONTROLS 1ST 16K 

, 402 ,LOW bYTE IHDICATI!:s THAT THE tIllar 
, ,MEMOPY ADDRESS ENOl IN 2 (OCTAL) 
, IIUGH 8YTE CONTAINS A 1 TO INDICATE 
, ITHAT AN ADDRI!:SS ¥iAS rOUN!> 
,THE REST or THE MAP WOULD APPEAR AS IN THE LISTING 

MPROI 

MPR1. 

PACt; 12 

/IIPRl' 

MPR4I 

MPR5, 

MPRb. 

"'PR7, 

MPRBI 

MPR91 

MPR10. 

MPRll , 

MPRUI 

IIIPRll, 

MPR1" 

NPR1!5' 

i 7:i 1 00+ 1 
o 
o 
o 
112102+1 
o 
a 
a 
17210 .... 1 

0 
0 
0 
17:1106+1 
a 
a 
0 
172110+1 
0 
0 
0 
172112+1 
0 
0 
a 
172114+1 
0 
0 
0 
172116+1 
0 
0 
a 
172120+1 
0 
0 
0 
1741122+1 
0 
0 
0 
172124+1 
0 
0 
a 
17<1126+1 
0 
0 
0 
17<1130+1 
0 
0 
0 
172132+1 
a 
0 
a 
1 H1H+1 
0 
0 
0 
1721)6+1 
0 

,PARITY STATUS REGISTEPS 
,0-b41'\ PARITY M!;M UNDER ThIS CONTROL 
,U-1HK PARITY MiN UNDe:~ THIS CONTROl.. 
,AOOREIS RESPONSE THIS CONTROL CO,<I,4,6) 

,0-b4K PARITY NiM UhDb;R THIS CO~T~OL 
,&4-1a4K PARlTY ME'" UNDEJ< THIS CONTROL 
,ADDRESS RItSPONSE TlUS CONTFIOL (0,2,4,6) 

,0-&41( PAIIl'l'Y MfoM UIIDER TI118 CONTFIOL 
,b4-1241< PARITY MEM UNDER THIS CONTROi. 
'ADDRUS R£SPONS! THIS CONTROL (0,2,4,6) 

,O-64K PARITY /llII:M UND";R TH18 CONTFIOL 
,64-1241< PAUTY MEM UNDER THIS COfoiTROL 
'ADDRESS RESPONSE TI11S CONTROL (0,2,4,6) 

,0-64" PARITY MEM UNDER THIS CO~'ROL 
,U-l24K PARITY MEM UliDER THI6 CONTROI.o 
,AODRUS FlESPOhS! THIS CONTROL (0,2,4,6) 

,0-&41< PARITy M£M UNDER THIS CONTROL 
,64-1241< PARITY MEM UNDER THIS CONTROI.o 
,ADORe.5S REsPONsE THIS CO~TROL (0,2,4,6) 

,O-64K PAUTY MEM UNDEp THIs CONTJ(OL 
,&4-124K PARITY MEM UNDER THI6 CONTROI.o 
,ADDPESS ilESPON6I THIS CONTROL (0,2,4, fI) 

,O-btK PARITY MEN UNDER THIS CONTROL 
,U-IHK PAilITY M!N UIiDE~ THIS CONTROl" 
,ADDRESS RtIiPONS! THIS CONTROL (0,<1,4,6) 

,U-&4K PARl'IY NiM UNDEP THIS CONTROL 
,U-124K PARITY MEM UNDEP THIS CONTROL 
'ADDRESS RESPOIISE THIs CO~TROL (0,2,4,6) 

,O-UI< PARITY MEM UNDER THIS CONTROL 
,&4-1241{ PARITY MEM UNDEfi THIS CONT~OL 
,APDRUS RESPONSE THIS CONTROL (0,2,4,6) 

,U-&4K PARITY MEM UNDER TH16 CONTROL 
,64-124K PAIlIn MEM UNDER THIS COhTROL 
,ADDRUS REIPONIr THIS CONTROL (0,2,4,6) 

fO-UI< PAIII'l'Y Mit'" UNDEfi THIS CONTROL 
,64-1341< PAUTY ME,.. UNDEfi THII CON TROt. 
,ADDRESI flESPONaE TMII CONTROL (0,2,4,6) 

,0-&41< 'AliI'll MEM UNDER 'fIlIS COl1iTROL 
,64-1241< PARITY MEM UHDtR TM18 CONTROL 
,ADDPESI REBPONIE THIS CONTROL (0,2,4,6) 

,O-64K PARITY I4tM UNDl:R Thll CONTfiOL 
,64-1<141< PARITY MEM UNDER THIS CONTROL 
,ADDRESS MElPON5E THU CON'fPOL (0,2,4,6) 

,O-64K PARITY MEM UNDER 'l'HII CONTROL 
,U-1HK PARITY MEM UNDER THIS CONTROl. 
,ADDAlESs IlISPONaE THIs COH'l'ROL (0,2,4,6) 

10-641\ PAIUTY MEM UNDER THIa COIITROL 
;6.-1:i'K ;:A~ITi ME"; UNDEr THIS COn'1'.RO~ 
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527 00076b 000000 ,ADDRESS RESPOhSE THIS CONTROL (0,2,4,6) 

52t1 ,PARITY REGISTER UNDER TEST 529 000770 nooooO TREGI 
530 
531 
532 

'INDICATORS FOR CORE OR ,",as PARIT't' REGISTER I 5H 
IS Sl4 ,EACH INDICATOR 1It::;P'ERS TO A PARTICULAR PARITY REGISTER. IF IT 

535 ,A CORE PARIT¥ PEGISTER THEN A '1' IS STORED IN 'l'HE INDICATOR. 

536 ,1P' IT IS A MaS PARITY REGISTE!! THEN 1-1' GETS STORED. 

537 ,Elf8 IP' MPRO (172100' IS p'OR CORE AND MPRl (172102) HI fOR MaS 

!!I38 ,THEN THE IHDICATOR MAP WILL LOOK AS P'OLLOWINGI 

539 J1HOCO. 000001 
540 JINDClI 177777 
!'i4t 

,CORE-MaS PARITY INDICATOR rOR "PR 54:l 000772 000000 INDCO I a 
,CORE-,.,OS PARITY IDCICATOR rOR MPIU 541 000774 000000 INOC1. 0 

544 000776 000000 INOC2. a ,CORE-,.,OS PARIT¥ INDICATOR rOR MPR2 
,CORE-MaS PARITY INDICATOR rOR MPU 

545 001000 000000 IHOC)' 0 
54b 001002 000000 INDC4. 0 ,rOR MPFt4 

547 001004 000000 INOC5' a ,fOR MPR5 

54~ 001006 000000 1 III DC 6 I 0 ,f'OR MPR6 

549 0010 1 a 000000 INOC7. 0 ,fOR MPR7 

5S0 001012 000000 INOC8. 0 ,FOR MPRe 

551 001014 000000 INOC9& 0 ,FOR MPR9 

552 001016 000000 INDC101 0 ,FOR MPIUO 

!l53 001020 000000 INDC111 0 ,rOR MPRll 

!lS4 001022 000000 INOC121 0 ,YOk MPRU 

!l5S 001024 000000 INOCll' I) ,FOH MPHll 

S56 001026 000000 IN~t41 0 ,FOR "'PR14 

!l51 0010)0 000000 IHOC151 0 ,tOH MPR15 

558 001032 000000 RESRVOI 0 
POSITIONS "HICK ARE RESERVED 559 ,Bl'I' 

560 ,FOR FUTURE USE IN PARITY REGISTERS 

561 001034 070032 RESVCI 10032 ,CORE PARITY 

562 001016 07777'l RES V'" I 71772 ,MaS PARITY 

!!I6) 
564 
565 
56b 
561 ,PAIUT! PATTERNS 
568 001040 1:15325 PA!'IPATI 125J25 ,EVt;N,ODD BYTES 

569 001u42 15:1652 152652 ,OOD,EVEN 

510 001044 052452 052452 ,EVEH,OOO 

571 00104b 025125 025125 ,ODD,EVEN 

57.l 001050 102070 102070 ,EVEN,EVEN 

573 001052 072527 072527 ,000,000 

574 001054 177777 177777 ,EVEN,EVEN 

575 001051) 107030 107030 ,000,000 

57b 001060 152525 152!25 ,OOD,iVEN 

!'i77 001062 000000 0 ,EXTRA PATTERh AREA 

578 001064 000000 0 ,TERMINATOR, DO NOT USE THIS LaC 

579 
580 
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581 ,TH15 IS A <'lAP ur TI'IE. TOTAL MEMORY PRESENT IN THI: S¥STEM. 
592 001066 000000 MEMLI 0 ,0-641'. MEM PRESENT IN 4K CONTIGUOUS BLoOCKS 
583 001010 000000 MEMHI 0 ,b4-124 MEM PRESENT IN 4K CONTIGOUS BLoOCl(S 
594 
585 ,THIS IS A 'lAP OF THe: TOTAL PARITY MEMORY PRESENT IN THE SYSTEM. 
586 0010741 000000 PMEMLI 0 ,0-64K PARITY MEMORY PRESENT 
587 , (IN 4K CONTIGUOUS SLOCKS) 
!\1I9 001074 000000 PMEMHI ,64-1241< PARITY MEMOR~ PRESENT 
589 ,(IN 4\<. CONTIGUOUS BLOCKS) 
590 001076 000000 PI4EMX. ,TEMP TO HOLD CONTENTS or EITHER 
591 ,f.,Ow OR HIGH HlP 
592 
59) 
594 
595 ,ROUTINE TO TyPE ASCll MESSAGES, MESSAGE MUST TERM lUTE WITH A 0 ByTE. 
59f1 ,THE ROUTINE; r.ILL 1/18ERT A NUMB~R Of' /lULL CHARACTERS AFTER A LINE fEED. 
597 ,NOTEll IHULL CONTAINS THE CHARACTER TO BE uSED A8 TliE fILLER CHARACTER. 
598 ,NOTE21 'FU.LS CONTAI·NS TIiE NUMBER Of FIf.,LER CHARACTERS REQUIRED. 
!)99 
600 001100 .-1100 
601 0011no 171564 TPSI 177564 ,PRINTER ,sTATUS REGISTER ADDRLSS 
602 001102 177566 TPBI 177566 ,PRINTER BUf"P"EEl REGISTER ADDPUS 
60) 001104 000 INUf.,LI .BYTE ,CONTAINS NULL CHARACTEp rop FILLS 
604 001105 004! IrILLSI .BYTE ,CONTAINS • or fILLER CHARACTERS REQUIRED 
bOS 00110b 000 niFLGI .BYTE '"TERMINAL AVAILABLE" P'LAG (08YES) 
60t> 001107 000 .SYTE ,RESERVED 
607 
0:008 001110 105767 171771. nYPEI TSTd STPFLG ,IS THERE A TJ::RMINAL? 
609 001114 001401 BEQ 61 ,BR IP' YES 
610 00111 I> 000000 HALT ,hALT HERE IF NO 'fLRMINAL 
611 001120 010046 611 MOV RO,-(8P) ,SAVE 110 
612 001122 017600 000002 MOV 112(SP) ,1"0 ,GET ADDRESS or Ascn STRING 
61l 001121> 1120411 UI 140118 (ROH,-CSP) ,PUSIi CHAflACTtR TO BE TYPED ana SrACK 
614 001110 001005 BIfE 2. ,BR If' IT ISN'T THE TtRMINATOR 
615 001112 005126 TST (SP)+ , IF TERMINATOR POP IT or,. THE STACK 
616 001134 012bOO MOV (SP)+,RO ,RESTO'E RO 
617 00113& 062710 000002 711 ADD .2,(SI') ,ADuUST RETURN PC 
flU 001142 000002 RTI ,RETURN 
619 001144 004767 000026 2" uSR PC,51 ,GO TYPE THIS CHARACTER 
020 001150 1227:16 000012 )11 CMP8 U2, (SP)+ ,CHECK IP' THE ChARACTER TYPED 
621 ,wAS A LIN! "!tD 
622 001154 001164 8Nt 11 ,GO GtT NEXT CHAfiACTER If NOT 1.oINE rEED 
62l 001156 016746 177722 MOV .NULL,-(SP) ,GET • Of FILLER CHARACTERS NEEDED 
624 ,AND THE NULL CHARACTER 
625 001162 105)6b 000001 4 .. DI!:Ca l(SP) ,DOES A NU1.L NEt.D TO at TYPED., 
626 001166 002710 BLT U ,BR If NO--GO POP THE NULL or TH! aTACK 
627 001170 004767 000002 uSR Pc,s. ,GO TYPE A NULL 
628 001174 000772 BR 41 'LOOP 
629 001176 105777 177676 51t TSTa IITI'S ''''AlT UtiTIL PUtiTER IS READY 
630 001202 100175 8Pr., 5. 
631 001204 116677 000002 177670 "IOVii 2(5P),tTP8 , LoOAD CHARACTER TO lU: 
632 ,TYPED INTO DATA REGlST!R 
6)) 001212 000207 ATS PC 
b14 
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635 
636 
637 ,GENEIUL DAU UEA 
638 
639 001214 000000 SCNFLG. 0 ,SCNFl.G GETS SE'! IF USING 
640 ,SCAN POUTlNE (SA8220) 
Ul 001216 000000 KTSTARTI 
642 001220 000000 ADPTYP. 0 
643 001222 177600 PDPTAB, 177600 
644 001224 172200 172100 
645 001226 172300 PDREND. 172300 
646 001230 172300 ICPDM. 172JOO ,Jl.EiU'LL PA(jiE DUCRIPTOR Re;GlSTER ADDRe;SSES 
647 001212 172302 KPDRlI 172302 
648 001234 172304 KPDk2. 172104 
649 001236 172316 KPOI<7. t 72316 
650 001240 172340 KURO. 1"12)40 , KERNEL PAGE ADDRlI!IS REGISTER AODRESI!IEI!I 
651 001242 172342 KPAk11 PU4, 
052 001244 172H4 KPAI't21 172344 
6!53 001246 172356 KPAR7. 172356 
654 001250 000000 SPSAV, 0 IId£GISTI£R SAV! l.OCA'IlONS 
055 001252 000000 ROSAV. 0 
656 001254 000000 P1SAV, 0 
657 001256 000000 Fl2SAV, 0 
65t! 001260 000000 R3SAVI 0 
659 001262 000000 R4I!1AV' 0 
660 001264 000000 R5SAV. 0 
661 
662 
663 
664 
665 ,ROUTINE TO RESTART wITHOUT RETYPING MAP AHE" TEST HAS BLEN RUNNING 
666 001266 012706 000510 JlS'I'ART. r.lOV UTKPT,SP ,SET UP STACK POIIoTER 
667 001272 012767 000001 177264 NOV t1,MTYP'G ,SET fLAG TU lNDICATE MAP HAS IJUh TYPEI.l 
668 OOllOO 005067 177240 CLR PASCNT ,lhLTIALIZE PASS COUNT 
669 001304 012717 OU304 000024 'lOV IPIIRON,II.24 
670 001312 012737 000340 000026 NOv U40,IIIa 
671 001320 005067 1771"4 CLII Tsn 
672 001324 005037 177776 Ct.R , .. 5 ,CL&Ak PROCEISOR STATUS REGISTER 
(7) 001HO 012717 000.00" 000004 t.;OV 1!!4!,h4 
674 001336 005017 000006 Cl.R .,6 
675 001342 000167 000416 J"'p BEGII! 
676 
677 
67& 
679 
680 ,ROUTlNf; TO IICAN ALL MEMOlly 'OP. BAD PARIT~ A~D Trp! 19 8IT ADDRESSES 0' 8AD 
681 ,LOCATIONS 
682 001346 012706 0110510 SCAN I MOV 'STKPT,Sp ,sETUP STACK pOINTER 
68l 001352 005767 177134 TST 'TITLE , l' T1 TLE liAS 1:It:£Ii PR INTEl.!, Rt:G.1STi:1I5 
084 ,HAVE ALFlEA';)y BEE Ii LOCA1'ED- GO 
&85 ,AND LOCATE If NOT ALREADY DOloE 
686 001356 001006 8NE SCAN8 'ItRAI~CH, REGUnR5 HAVE ALREADY BLEN LOCATED 
687 001360 005267 177030 INC SCNP'LG I INCRt"'ENT SCM'l.G 
688 001]64 000167 000120 JIIIP STARTI ,GO TO LOCAtE THt; RI:GISUR, 
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689 OU1370 005067 177620 SCANA. C!.R aCNn.G , RETURN HERE AFTER !.OCATlhG Thl: RILGlSTEI<S 
690 001374 00f767 0077(.0 SCAN8. "SR PC,MAPMEM ,SETUP ME140liY MAP 
691 001400 004767 012462 JSR PC,PSCAN ISCAN ,.011 BAD PAUn 
692 001404 104000 TYPE ,TYPE "'£lUGE "tIlO PAIlITY SCAN COMPLEtE-
693 001400 017065 PSMIIG 
694 001411,} 005167 1771311 TaT NOKT 
b95 001414 001002 BNt •• 6 
696 001416 005037 177571 CLl! USRO , TUMN or,. leTt 1 I' PRESENT 
091 00142. OUOOoo HALT 'LNO or PARITY SCAN 
698 0014H 000750 III( SCAN 
b99 
700 
701 
702 
703 ,NORMAL STARTUP 
704 001426 012706 000510 STUT. MIlV UTKPT,SP ,SET IJP STACK POINTER 
705 001434 005067 177126 ClIR "'TYP'(ji ,CLEAR FLAG ",HIC,", If'jDICATES MAP TyPED 
706 001436 005067 17710. CI"R PASCHT , INITIALIZe: PASS COUNT 
707 001442 012737 015304 OOOOH NOV .PWRDN,U24 ,SETUP POilER HIL R!!:TURN 
70& 001450 012731 000340 000026 NOV .340, .. 26 
709 00145b 005067 17702b CI"R TSU 
7111 001462 005767 177024 UI TST "TITLE • IS TlTlIE PIUNTt,;D YET? 
711 00146b 0010tO SNE SURTl ,yES, SKIP OUR 
712 001470 004767 012160 "sp PC,SAYLOR ,COpy LOADER TO LOIIER 41t 
713 001474 005267 177012 INC FTITLt; ,SET FLAG 
714 001500 104000 HPE ,'TYPE TITLE ·ME~ORY PAIlITY TEST 
715 001502 016622 '1TtT ''''AlNDtC-U-OCMU· 
716 001504 104000 UP&; 
711 001506 017110 M!.OI(SY ,TYPE "LOADEIIS SA~ED IN BANII O. 
718 ,TO IIlSTORE LOAO£IIS, uat; iA ,110· 
719 
720 
721 
722 
723 ,SURCH FOR PARITy PEGISTERS PRESENT AND TYPE ADDRESSES OF THOSE fOUND 
724 ,,.ULURE TO LOCATt; A REGISTER INDICAT'::S THAT THt; ADDRESS TlMt;D (JUT OR THAT 
725 leIT! 5·7 IN THE IIEGISTEFI DID "'OT SET 
726 001510 104000 START 1 I TYP!!: ,TYPE ·"'EMOIIY PARITY R!!:GISTER5 PRElENT ARE." 
727 001512 016372 MPRS 
728 001514 005067 177022 CLR MPROJ( ,CLEAF! MPII FLAG 
729 001520 012702 000570 MIlV '",PRO,1I2 ,SET UP POlhTERS 
'730 0015H 012703 0007H MOV U"'OCO,R] ,POINT!!:R TO COPE-IIOS 
731 001UO 012737 001670 000004 !'AOV .G"'PP8,.,4 , SET UP TIMEOUT TRAP fltTUIlN 
132 001516 0050]7 000006 C.I,R U6 
7ll 001542 0441712 000001 GMPRA, BIC U,(U ,nUit ,LAG BIT IN UBU 
734 001!4~ 005062 000002 C!.R 2(112) ,INITIALIZE t.OCATIONS Itl THE TABLE 
735 001553 005062 000004 Ct.1I feU) 
'?!~ ~~!!!~ ~!!!(l62 !Hl!'!!!!~ ~LA "!A2) 
717 001562 0057'73 000000 'l'ST 1(2) IDOES tHts MPIt iXun Of NO, tIMEa OUT) 
138 001566 052712 000340 000000 BU U40,.C2, !YES- IS IT AN "'l1-LP UP MAU-P CORE PARITY REG 
719 001574 012772 000340 000000 8IT U40.lIC2' 
740 001602 001414 BEO It ,NO, IS n A 140"'11 PUtTy IIEGUTU? 8RAtlCH 
741 001604 011367 176704 MOV cn,TEMPX , YES- PUNT IIEGlI'UR ADDRI!;IS 
742 001610 004567 013154 JSR R5,OACHY ,(GET ABCll) 
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7U 001614 00Q514 rEMpX 
744 00161f1 017202 MpRCOR 
745 00h20 000006 6 
74b 001622 104000 TYp!; I (TYPE ADDRUS) 
747 0011>24 017202 '!PRCOR 
?411 0011126 01271) 000001 MOV U,(R3l 'SET INDICATOR FOR CORE PARITY 
74~ 0011132 000413 SR :21 
75u 001634 01126? 176654 1 .. ""OV (2),nfllPX ,IT IS AMOS R!GlSTll:R, "PINT ADDRESS 
?51 001b40 004567 013124 JSR R5,OACNV ,(GET ASCII) 
752 OOhU 000514 TE"IPX 
753 001646 01 '1243 ",pRMOS 
7!!i4 001650 000006 6 
755 001652 104000 'l'ypE ,(TYPE ADDRESS) 
7'16 001654 017243 MPR~OS 
7!!i7 0016!!i6 01271) 177777 fIIOV .-l'(R) ,SET INDICATOR FOR MOS PARITY 
758 001662 005267 1 ?66S4 211 INC "'PROK ,SET MpR REGISUR plIESENT 'LAG 
7'59 0016611 000403 BR GMPRC ,SKIP HUT 
760 0011170 022626 GMPRBI CfIIP (SP)+, (SP)+ , RESTORE STAC1\. POlHTER 
761 001b72 052712 000001 BIS U,il1I2 ,SET nAG INDICATING REGISTER hOT PRESENT 
7t,J 001676 062702 000010 GMpIlC. ADD 11 0,1>2 ,UPDATE pOINTEP 
763 001702 005723 TST CR)+ 
764 001704 020227 000770 CMp A2,.TIIEG ,DONE Yt:Tl 
765 001710 002714 BLT (iMPRA 1'10, LOOP 
7bll 001712 0127]1 0000011 000004 /olIlV h.il.4 HES. RESTORE TRApCATCHEIl 
71;7 001720 005767 177270 TST SCNFLG ,ARE YOU IN THE ROUTINE TO SCAN 
768 ,MF;MOIIY rOR BAD PARlTY-CSCAt.I) 
7b9 00172. 001402 BEQ GMpRD ,100, BPANCH TO CARRY ON NORMALLY 
770 00112b 000h7 177Ub JMP SClNA ,YES, Gu BACK TO THE MEMOJolY 
771 ,SCAN ROUTINE 
772 001732 005767 176&04 GMPIID. TST MPROK ,ANY PARITY PEGISTERS PREIiENT? 
773 0017)11 001012 BNE REGIN ,~ES- GO nST CONTPOLS pPESEN1 
774 001740 104000 HOPEG. TtPE ,NU. TyPE "NO PAlllTy PEGISTER rOUND" 
775 001742 016555 "Til 
776 001744 Oo!!iH7 000042 TST ~'42 ,LOADED By MONlTOIU 
777 001750 001402 SEQ .+6 ,100, BRANCH 
778 001752 000167 007322 JMP LOGICAL ,YES- EXIT, NO REGISTERS pllESENT 
779 0017!'i6 OOOOllO HALT , NO PEGISTERS TO TUT 
7PO 00171;0 00(1167 177442 J'4P START ,IF CONTINUED, TIlY AGAIN 
791 
792 001764 0127b7 002010 014034 BEGIN. MOV tTEST1 +2 ,RETURN ,SETUP SCOPE PIUURN 
711J 0017701 01271i7 000100 014022 MOV UOU,lMAX ,MAXIMUM ITC;PAT ION COUNT 
7(14 002000 0127)7 000006 000004 IIIOV ,6, (i,4 ,RESTOPE TPAPCAtCliER lfol TIMEOUT VECtOR 
785 
7Sb 
787 
79& '11**.1111 •• <11111*11*1111111111*.*111111111111111111**1111111111*1111**11**111111 ••••• 11 •• 1111 •• 11 ••••• 
799 ,SijQw THAT BITS 0,2,5-11, AND 15 OF EACH CORE PARITY REGISTER PRESENT 
790 ,CAh BE SET AND CuEARED. BlTS 0,2,15 OF EACH "'os PARitY REGISTEP 
791 ,PRt:8ENT CAl'! BE SET AND CHAP ED 
79:.1 ,11.11* •• 11 ••• 11.*11.11.1111 •• 1111 •• 11 •• II. 11 •• *1111 •• II 1111 •••• 1111.11 ••• *.1111 11 •• 11.11 ••• 11. 

793 00200b 104001 TESTtl sCOPE 
794 002010 012737 000001 177570 MOV '1,~'DISPLY ,LOAD TEST r..UMBEFI INTO THE DISPLAY 
795 002016 012700 OOO!l70 IiIIlV 'MPRO,RO 'LOAD ADDRESS or TABLE 1NTO PO 
79b 002022 012704 000772 MOV tINDCO.Fl4 ,LOAD ADDRI!:SS or INDICATOR 1N R4 
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797 0020211 032110 000001 1$1 en '1,1iI1'I0 ,.IS THIS REGlSTEP PRESENT? 

79i1 0020)2 001042 SNE U ,NO- HRANCM TO GET NEXT ADDRESS 

79':1 002034 011001 1II0V _RO.1<1 HES- LOAD R! !!iITH ADDRESS or 
tlOO ,i'AIIl,iY REGlSlER 
ij01 002036 022714 000001 C>4P t1,C1~4) ,IS THIS REGISTEP CORe:? 

1102 002042 001004 SI'lE 5. ,1'l0 
@03 002044 016767 176764 176760 MOV RESVC, RESR VD ,rES, CORE. STORE RESERVED bITS 

804 002052 00040l BR .+10 
1105 002054 016767 176756 176750 5$1 MOV RES~M.RESHVD ,MOS. STOFIE RESERVED BITS 

1I0t> 002062 012702 000001 IOOV U,1ol2 ,LOAD R:.I wITH VALUE 0 .. FIRST IUT 

1107 ITO Bt: TESTED 

809 0020611 005011 CLR ,Fll HNITIALIZE pAPlTY PEGISTEP 

1109 002070 011167 t76t>74 IIIOV 'Rt,TREG ,FlEAD CONTENTS OF PARlU REGISTER 

810 002014 0467"7 176732 1766611 IHC Rt:SRVD, TPEG ,CLEAR BITS wHICH ARE RESERVED 

1111 002102 001401 l'EQ ,+4 ,CHECK OTHER BITS- BRANCH Ir OK 

812 002104 104002 ERROR ,CLU!I INSTRUCTION DID NOT INITIALIU 

813 ,ALL USED BITS a PARITY REGISTER 

1114 ,TO UPO (Rl COi'lTAINS ADORUS Of 

1115 ,ralLING RI=:GISTt:Pl 
1111) 0021 06 030267 l1bno 211 BIT A2.RF;SAVD ,IS THIS 8IT REatIlVED? 

817 002112 001010 SHE U ,yt:s- DO~'T TEST IT sINet IT 

818 , MAY 8E URO OR ONE 
819 002114 010211 1iI0V R2,iPl , NO- SET THIS IIIT IN THE PARITY REGIsrE~ 

820 002110 011103 MOV ~Rl,R3 ,READ AND SAve; CONTENTS Of' PARITY REGlSTER 

1121 002120 005011 CLII ,1<1 ,CLEAR PAIUTY REGISTER 

822 002122 04670) 116704 BIC RESRVD.Al .CLEAR BIT LOCATIONS THAT ARE 

823 ,~ESERVED 

824 002126 020201 CMP R2,R3 ,CHt.CIl REST 

82!1 002130 001401 SEQ .+4 ,8RUCH IF OK 

112b 002132 104002 E~ROP ,PAlllTY AEGHITER wHOSE ADDRESS IS IN Rl 

827 'liAS II/CORRECT AFUR THE VALUI:: IN R2 

11'8 ,wAS wRITTEN INTO IT. ACTUAL CONTENTS 

829 , (WITH UNUSED BITS CLEAREDl 15 IN 113 

8)0 002134 OObl02 311 "st. R2 'ROTATE BIT TO 8! TESTED 

831 OOHle 10nU BCC 2' ,1' "'OT DONE kITH ALI" BIT POSITIONS 

8)2 ,GO TrST THIS OhE 

otll 002140 062700 000010 ., , ADD 110,RO ,MOVE I/O TO POlhT TO NEXT POSSI8LE ADDPESS 

8)4 002144 005724 TST (1(4)+ 
IUS ,or A PARITY REGISTEP 
8)6 0021411 020027 000770 CMP RO. nREG ,AT EIoIO or TABLE? 
837 00U!!i2 002725 BuT U ,NO, BRANCH 

8311 002154 005067 17b610 CLR T~EG 

1139 
840 , II ••••••• 111111 ••••• 11.11.11. 11 •••• 11 •••• II <I 11.111111. *.11 ••• 11 .11 ••••• 11 •••••••• II •• 

1141 
842 ,SHOw TIIAT RESET CLC;APS BITS 0,2, AltD 15 or EACH PARITy AE<ilS'rEM 
U,J ,Pl'lESENT. 
1144 , ••• 11_ •••• 11 •••••••••• 11* •• 11 •• 11* •••••••• 11.*.11 •••••••• 11.11 •••••• 11 •••••••• 

845 002160 104001 TEan. SCOPE 
846 002162 0127]7 000002 177570 NOV .2,UOISPLY ,LOAD TEST NUMBER INTO THE DlSPLAY 
847 002170 005067 0131126 CLR IIIIAX ,DO,IIT ITERATE TEST 
848 002174 012700 000570 MOV .MPRo,RO ,LOAD POINTEioI 
849 002200 01270J 000772 MOV el!tDCO,Rl 'POI!III!R TO INDICATOR 
850 00U04 032710 000001 111 BIT l1,iRO , IS TH IS PARITY PEGIS.TEk PRESENT? 
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851 002~1 0 00101l 8111E !I. ,NO IttANCH 
852 002212 0227U 000001 CMP 'l,cAl) ,15 THIS CORE OR MO. PAIlIrY IIKGJ.8TEII7 
8U 002216 001404 Be:Q 61 ,NO. BRANCH 
8!!4 002220 012770 100015 000000 MOV '100015.8(110) ,MOS.SET ALL DEiINED IITS TO 1 
15 !I 002226 000t03 8R .+10 
8!!6 002230 012770 107745 000000 611 MOV U0774!!,t(RO) ,COilE. SET AI.1. DEFINED IIITS TO 
857 002236 062700 000010 !I' I ADD '10, RO , MOV! POINTER TO POINT TO NUT MPII ADDIIESS 
858 002242 005723 TST (R3)+ ,1NCIlEMEIiT POINTER TO IhDICATOIl 
9!19 ,0' A PAUTY REGISTEII 
860 0022 ... 020027 000770 CliP RO.UIIEG ,AT END OF TAIILE? 
1161 
862 002250 002755 BU 11 ,NO .. CONTINUe: 
863 002252 105767 1761»30 TSTe ITPFLG ,H:a· TERMINAL AVAlLABLt;? 
1164 002256 001003 FINE 41 ,NO. SAANCH 
865 002260 105777 176614 TSTIt UPS IY[S· wAIT t"OIi TEilIolINAL TO rlHlSH 
866 002264 100375 BPI. .-t 
867 00226b 000005 4'1 IIESET ,ISSUE l~lT 
968 002270 012700 000570 MOV .",PIiO,RD ,LOAD ADOAEo!>S Of THE TABLE 
1169 002274 012703 000772 MUV allllDCO,Rl ,I'OINTER TO I/'IDlCATOjj 
1170 00:2300 032710 000001 211 BIT ·l.ijjO ,IS THIS PARITY ~EGISTER PRt:StHT1 
1171 002304 001030 I!!4E 11 ",If). BRANCH 
872 OOUOb 0227U 000001 C/oIP '1. (Rl) , IS TH15 A CORE PAR R~GISTEII? 
1173 002312 001012 BHE '7. ,NO, bRA~CH 
874 002314 01'7002 000000 !40V '(RO),R2 IYES. GEl CONTENTS or REGISTEII 
875 002320 005070 000000 CJ.R II(PO) ,MAKE SUIIE THAT ",wp AND AE AilE CJ.UF< 
876 002324 042702 077772 eIC .777?:l,R2 ,MASK RESERvED SITS f"OR COilE PAR 
877 ,-ITY PEGISTER. BITS 5"U (IPOIlS 
878 , liltS) ARE ALSO NASKED 
879 002330 005702 TST R2 ,CHECK, rF REST WERE CLI!;ARED 
890 002332 001401 BEQ .+4 
881 002334 104002 ERROR ,CORE PARITX R~GlSTER WHOSE ADDRESS IS 
882 ,POINTED TO BY RO WAS INCORIIECT 
Ul ,AFTEII A RESET w.lS ISSUED- CONft;NTS 
884 ,SAVED IN fel .. ITH UHUSLI) liltS MASKED 
885 0023]6 000411 8A 38-4 
8Bb 002340 017002 000000 711 MOV I",RO),R2 ,MOS. GET CONTENTS Of tttGISTEI< 
887 002344 005070 000000 Cl.1I iI(RO) ,MUE SURE THAT W"p 8U ARE CLEAR 
888 002350 046702 176462 SlC REsv"',1I2 ".IAsl< Rt:SERVED lilTS FuR MOS PAR IIEG 
!l!!9 002354 005702 TST R2 .CHr;C'" REST 
890 002356 001401 Bt;Q .+4 Jf~ESEl DID Cl.I!;AII ALI. tiltS 
891 002360 104002 ERROR PIOS PARITY R!GISTEA wHOOSE ADDIIESS Is 
892 ,POINTED tlr AD liAS INCO~IIECT. AfTe:foI 
893 ,l5SUIIIG F1tsl!:T CONTENTS OF PAk REG 
894 ,WERE AS S~OllN IN R2(U~USI!;D BlTS 
895 , HAVE BEEN MASHD) 
1d96 002362 005070 000000 Cl.R ~(FlO) ,RI!:INITlAl.lZE PAIIl'fY REGlSTEfi 
897 002366 062700 000010 H, .OD HO.RO !fol 0 V!: POIHTER TO POINT TO ADD"ESS 
898 ,OF NUT IUCOISTLR 
899 00237;, 00572] TST (Rl)+ ,INCRt;,..ENT POINTER TO IND ICnOR 
900 002374 0200:17 000770 C",p RO.IITRE' 10011£7 
901 002400 002737 8LT 2. ,1110- LOOP 
902 
903 
904 I •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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905 
906 
907 
908 
909 
910 
911 
912 
913 
914 
915 
916 
917 
918 
919 
920 
921 002402 
922 00:1404 
9:n 002412 
924 002416 
925 0024:10 
92b 0024:14 
927 002410 
928 
929 
910 002·'14 
9)1 002440 
932 002444 
9ll 002450 
934 002454 
935 002456 
936 002464 
937 002472 
938 002476 
939 00250~ 
940 002504 
941 002510 
942 002514 
943 00252~ 
944 002524 
945 
946 0025;16 
947 
948 
949 
950 
951 
!C\~2 

953 
954 
955 002530 
95b 002532 
957 002540 
958 002546 

104001 
012737 
005767 
001044 
004761 
004767 
004767 

005067 
005067 
012701 
032711 
001006 
056167 
056167 
OU701 
020127 
10)762 
004h7 
005261 
032717 
001402 
000000 

000742 

104001 
012737 
012767 
004167 

OOOOOl 
17b146 

010140 
006730 
00725l 

176412 
176410 
000570 
000001 

000002 
000004 
000010 
0007'70 

007112 
116050 
001000 

000004 
000100 
010bll 

,MAP COIIRUPONDENCP.: BUwll!:EN P.lRITY IIEGl&TEIo!S AND MEMORY. AND TYPE IIESULTS 
,Non THAT I' PARITY MEMORY IS "OT LOCATED COAIIECTLY tlY THlS SUIITt:1!IT 
lIT 15 DUE ro ONE OF THE fOLLOwING FAILURES I 
, "SErU!lG wRITE "'"0NG PAI<ITY DID NOT CAUst BAD PARITY TO 8E WRITTEN 
, .PARITY GENERATE OR DETECT LOGIC FAlLED 
, -PARtTY ERIIOR SIT rAILED TO SET 
, -PARITY BITS IN I'1!:,..ollr LOCATJO" rAlLe:D CI.E. 8fT STUCK AT GOOD PA~ITY VALUE) 
,NOTl: !lilT SETTING SwITCH "LGUTER SltUTCH OJ wILL CAU$i A /!AU A.'Tt:P TtiE MAP 
,IS TYPED. IF YOU -lSH TO Ckt.NGE THE MAP TO ISOLATE TH[ CAUSE OF A MAPPING 
,fULUP-E, YOU CAlli DO 1H18 ONCi: THE PJlOCESSOR 15 HALTED. SEE THE OE5Cf<IPTIOH 
,IN THE LIsrIlIG CI'RECEDIMG THE MAP TAG "IoIPRO" AT LOCATIO/; 600) ~"OR THE I4EANING 
,OF THP.: MAP CONTENTS. ArUfI "'AKING THE DESIRED CHANGt:S, PRESS CONTINUE. THE HE'" 
'MAP wILL BE TYPED AND IF SIoiITCfoI OJ IS LEFT SET T~E PROnsS "ILL BL REpEATLD. 
,IF SwITCri ~ 15 NOT LtrT SET THE PROGflAM wILL PROCELD TO TEST TIiE I'ARI n IoIEMOi(Y 
,AND REGISTeRS AS RI::COFIDED lPi THE NEW MAP. 
, .......................................... * ••••••••••••••••••••• * ....... . 
TESTll SCOPE 

177570 !oiOV '3.UDlSPI"Y ,LOAD T1i:ST NUMB£R INTO THE DlbPLAY 
TST IolTY'FG ,Ir MAPPING HAS ALREADY llEEN 1l0NE 
8NE TLU4 ,bKIP SU6TEST 
JSR '7,CLRPAII 
JSR '7, MAPMEM '/'lAP Mt:MORY 
JSII ". '4APREG ,flND PARITY IIIEfOOfolY AND CORRESPONl)ING 

,REGISTERS IJSlhC, wll.1TE wliONG PAflITY 
,wlTHOUT AC'IlOh ENA~L£' Be:! 

CONTlI CLII PMEML ,1NlTlALIZE LOCATIONS lNDICATI"G 
CLR PMEMH ,TOT_L PARITY M[MOlir PRESENT 
!oiOV ''''PRO,Fll 

UI BIT 11,11111 
SNE 2_ 

pU06 su 2(R1),PMEML "'LAG EXISTlN(i PARITY llltoMORY (LOW UK) 
176402 BIS 4(Rl),PNEMH ,FLAG ElClSTING PAIlITY MEMORY (HIGk b4K) 

:2.. ..DO tiO,1I1 
C"IP 111 •• TIIEG 
8LO 11 
JSR ", TMAP ,uP!:; MAP 
INC MTYFG ,1NDIcne: MAPPING DON! 

177570 8IT I&IT9,iiii5R ,SIInCH 9 St.11 
SEQ • +6 ,NO- IIAUCH 
HALf ,YES· S",ITCH OJ SEI lHIHCATING IIAL! 

,AP'Ti!:P TYPING PAPlTY MEMORY MAP 
8R CONT3 ,GO TYPE hEW MAP TO "VILIIIFr USt;R' S hUhT 

, ••••••••••••••••••••••••• * •••• * ••••••••• * ••••••••••••••••••• _ •••••••• 
,SHOw THAT ASSEII! P8 "OIlKS CORRECTLY FOR EACH IIEG15TEII 
, SHOW TIIU riO TRAP OCCURS IF ACTIOIII ENAi"LE (AE) IS hOT St.T 
.SHOW THAT SEtTING AE WITH EIHIOR ALHEADY SET DOKSNIT CAUSt A TRAP 
, Hon; TIIU IF A ((Ttl IS PRESf:HT, IT IS USED DURING THIS SUSTEST 
, * •••••• _ •••••• It ........................ It ................ It ............... . 
TEST4I SCOPE 

t 77510 "'ov 14,I;tCISPt.Y ,!lOAD TEST I-iUMBEIl lNTO THE DUPUY 
013254 MOV '100,lIUX 

.,SR 'J .CLRPAR ,CLt.AR ALL i'AiUn Ri:GUIEii5 
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959 002552 005767 175714 TST NOKT ,KT11 PRESENT? 
960 002!i56 001004 BIH: 11 ,NO-IUlANCH 
961 002560 004767 OlOSOO JSR \7,NI<ALIJ , yES-MAP ALL PAGES NON RESIDE,"T 
9"2 002564 0047~7 010644 JSR \7,""APl ,THEN MAP URNEL 0 TO BANK 0, KERNEL 
963 ,7 TO EXTERIIAL l:IAIIK, SET KERNEL 
964 ,0,1, AIID 7 RW, AND TURN ON KTll 
965 002570 012100 000570 lSI MOV '''''PRO,RO ,SETUP TO FIND REGISTlRS PFlEIiNt 
966 OQ2514 012702 000172 MQV .UOCO,M2 
91)7 00'600 032710 000001 LOOP4, BIT 11, ,PO ,18 tHIS IIEGI5TiR PIIESENT? 
9611 002b04 001405 SEQ tSt4 ,YES-SRANCH Ttl TEST IT 
969 0021)0., 062700 000010 LOP4. ADD 'lO,PO ,NO-CHEC!! rOR ANOTHER ONE 
970 0021:114 005722 TST (Rl)+ 'INCREMENT PTR9LT CMP RO,tTIi.EG 
971 002b14 101771 81.0 LOOP4 
972 002bll) 000457 8R DO 'l I!: 4 ,BRANCH ihlEN ALL REGISTERS HAVE BEEN TESTED 
973 002f120 004767 010",54 TST41 JSR '7,LOClTM 'LOCAU MEMORY CORRESPONDING TO 
974 'THIS REGISTER- IF NO KT11, Rl SHOULD 
91S ,BE RnURNEO CONTAINING THE ADDRESS 
91., ,OF THE 1ST LOCATION CONTROLLED BY THU 
';77 , lOE(;ISTI!:R (II'ICLUDING EXtERNAL INTERLEAVt: 
978 J orr SE T If NEEDED) 
979 IlF KTll 15 PRESENT, Rl SHOULD BE ~ETU~HED 
980 ,POINTING TO IHE 1ST I"OCATION CONTROI"UD 
981 J~Y THIS RE~ISTER, MAPPED THRU KERNEL 
9A2 'PAGE 1. KERNEL PAGE 1 SHOULD BE 
983 ,MAPPI!:D TO THE COR~!!:CT ~,,"J( 
984 002b24 03270!. 000001 81T I1,R1 , IS EilROR RETURN INDICATED? 
985 002b)0 001401 BICQ .+10 ,NO- BRANCH 
9Sb 002&32 10400l ERROR ,MAP INDICATES 1'10 PARITY MEMORy 
9117 ,IS CONTROLLED ay THlS REGISTER 
988 IRO POINTS TO THE ADDRESS OF THE 
989 ,PAUlY ~EGISTtR 
990 002&]4 000167 177741, Jf<4P LOP4 
'I'll OCl'640 01'2717 00'2726 000114 MOV t'tRP4A, U 114 J SETUP PARITY TRAP RETUIlN 
99l 002b4b 012710 000004 000000 MOV IWWP,II(RO) H'IE! IIRIT!!: IIIl0NG PARITY 
CJ93 00'&54 011111 MOV .Rl,@lR1 ,o/RlTE CONTENTS or LOCATION wITH 
9q4 J wRONG PARITY 
995 0021)56 005070 OOOo(lQ CLR @lCRO) ,CLEAP PARITY RE:GISTiR 
99f1 002"'62 00'5711 TST @lRl ,READ BAD PARITy WITH ACTION ENABLE 
997 ,CLEARED- NO TRAP EXPECTED 
998 002& ... 4 012137 002734 000114 MOV UAP4e,upARlIEC ICHANGE PARIty TUP Pi:TURN 
999 002&12 052710 000001 000000 BIS tAE,II(RO) , SET ACTION ENABLE WITH PARITY ERROR 

1000 'ALREADY SU- SHOULDN I T TRAP YU 
1001 002700 012737 002742 000114 MUI/ .TR~4C, UPARVEC ,CHAt-IGE PARITY TRAP RETURN 
1002 002706 005711 TST ,Rl ,READ LOCATION AGAIN- SHOULD G&:T 
100J IA PAlllTY TRAP DUE TO READlNG BAD 
1004 ,PARITY WlTH ACTION Eli ABLE SEt 
1005 002710 104002 ERRO~ ,NO PARITY TRAP liFTER READING LOCATION 
10011 ,wHICH SHOULD CONTAIN BAD PARlTY-
1007 .Al CONTAINS ADDRESS OF MEMORY LOCATION 
100l! I(VI~TUAL, THRU ~E~NEL PAGE 1. IF KT11 
1009 ,PIIUENT). RO POINTS TO THE ADDIIESS Of' 
1010 'THE PARIty I<tGISTER IN WHICH AE WAs SET 
1011 002712 005070 000000 CONHI CLR URO) ,CLEliR PAI<ITY PEGISTER 
101~ 002716 005511 ADC '111 'CLEAR BAD PARIty 
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lOll 002720 005070 000000 CLIl _CRO) .CLEAR PARITY UROR BIT 
1014 002724 000730 BM LOP4 , GO TO TEST NEXT REGISTER 
1015 002726 104002 TRPU. ERFIOP ,PARITY TUP OCCURRED wITH ACTION 
101b ,t;NABLE CLEAR- HO POINTS TO THE ADDRESS 
1017 ,or THE PAPITY R.EGISTER UNDEP TEST 
101 ~ ,FIl CONTAINS THE ADDRESS or THE MEMORX 
1019 ,UNDER TEST (VIRTUAL IF KT11 IS PRESENT) 
1020 002730 022626 C"lP (SP)+, (SP)+ , RESTORE STACK POUlTER 
1021 002'732 000167 BR ('ONT4 
1022 002734 104002 TRP4BI (RROII .PARITY TRAP OCCUIUtED WHEN ACTION 
102J ,C:NABI"E "AS SET wITH PARIty EPROR 
1024 ,ALREADY sn 
102!) ,RO POINTS TO THE ADDRESS or tHE 
1026 ,PUITY RI::GlSTER UNDER Tt5T 
1021 ,Al CONTAINS THE MEMORY ADDRESS UNDER 
1029 HEST (VIRTUAL IF KTll Is PREsENT) 
1029 011273& 0:12&21) CMP (SP)+, (lOP). ,RESTORE STACK POINTER 
1030 002740 000764 BR CO~T4 

1031 002742 005770 000000 TRP4CI TST '<RO) ,ERROII eIT sn ArtER PARITY TRAP' 
1032 002746 100401 8141 .+4 !yES- BRUCH 
lOll 002150 104002 ERROR ,ERROR BIT NOT SET AFTER PARITy 
1034 ,TRAP- RO POINTS TO THE ADDIlESS 
1035 ,or TtiE PARITY REGISTER UNDER TEST 
lO~e 002752 022"'26 CMP (SP)+, (SP)+ 'RESTO~E STAC1\. POINTER 
1037 002754 00075b BR CONT4 
1038 00275& 012B1 000116 000114 DONE4. ~OV .PAilVEC+2,f.PAFlYEC ,RESTOFE TRAP CATCHER 
1019 0027fi4 005767 1755"2 T5T NOKT 
1040 002770 001002 BHE .+6 
1041 00,772 005037 177572 CLR @I.SRO ,TURII OfF KT11 lr PRESE.., 
1042 
1043 
1044 J ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1045 ,SHOW ThAT READING GOOD PARITY ArTER BAD PARITY DOESNIT CLEAR PARITY ERROR BIT 
1046 , ....................................................................... 
1047 002776 104001 TESTS. SCOPE 
lOU 003000 0127]7 000005 177510 NOV 'S,ttDUIPLY ,LOAD TEST NUMnR INTO 'IHE; DlSPLAY 
1049 003006 004767 010352 JSR PC,CLRPAR ,CLEAR ALL pARITY REGISTERS 
1050 003012 005767 17SSl4 TST NOKT 'KTtt PIU!:8EHT1 
100;1 00)016 001004 lINP; 11 ,NO, BRANCH 
1052 003020 004767 010240 JSR PC,NRALL nEs, MAP ALL pAGES NUll-RESIDENT 
1053 00)024 004767 010404 JSR PC,MAPl ,THEN MAP KtRNEL 0 TO BANK O. ~AP KtRNEL 
1054 ,7 TO THE EXTEPNAL BANI(. SET KERNEL 
lOSS ,0.1, AND '7 FIll, AND 'IURN all KT11 
105& 00)010 012700 000510 11. 140V UPRO,RO ,SETUP TO fIND RIGI8TtRS PRESt:NT 
1057 001014 032710 000001 LOOPSI BIT 11 ,'RO .15 THIS REGISTER PRESENT? 
10511 003040 0014011 8EQ TST5 ,YES- BRANCH TO TEIT IT 
1059 003042 062700 000010 LOpS. ADD 110,RO ,NO- CHECK FOR ANOTHER OIlE 
1060 00)046 020027 000770 CMP RO, UREG 
1061 003052 10]170 BI"O LOOPS 
1062 0030S4 000431 811. DONES ,UIT WHEN ALL REGISTERS HAVE BEE .. TEITED 
1063 003056 004167 010416 T8TS. JSP PC,LOCUM ,LOCATE liE MaRY CORRESPONDING TO THII 
1064 ,REGIITE"- 1'1 WILL BE RiTUFlNED CONTAINUlG 
1065 ,THE AOOIIUS or THE fIRST LOCATION 
1066 ,CONTROLLED BY THIS REGISTER (MAPPED 
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1067 
,IHI<U I(i'.;RNEL PAGe; 1 IF kTll IS PIIUC:Nl') 1068 00306~ 0.)2701 000001 Bit l1,k1 ,IS ERROII RETUpN INDICATED? 1069 001066 001403 BEQ .+10 ,NO. BIIANCH 1070 003070 104002 ERROII ,MAl' IND ICATE. HO PAR1T~ MEMORY 15 1071 

1072 ,CONTROLLED BY 1'H15 IIt.GISTER. RO 
,POUTS TO THE ADDRESS Of THE 10'73 
,PARITY REGISTE~ 1074 003072 000167 177744 JMf' LOPS 1075 OOl~76 012770 000004 000000 MOV hlWP,t(pO) ,SET IfIWP IN THIS REGISTER 1076 003 Ot 011111 MOV tRl,&lU IIiUTI: CONTe;IiTS OF LOCATIOH WlTH 1077 
''''RONG PAFllTY 107e 001l 06 005711 TST ItRI 'DETECT WMNG PARITY 1079 001110 0427'70 000004 000000 B1C h'IIIP,'(RO) ,CLiAR iIIWP It< PAlIlTy JIIGISTt:R 1080 003116 011111 "'OV IR1,'Rl ,RESTORE GOal> PARItY 10el 003120 005711 TST 'Rl 'REREAD LOCATION 1082 003122 005770 000000 TST URO) , READ CONTENTS OF PARITY I<EGISTER 1083 003126 100401 8tH .+4 ,BRANCH IF PARITY ERROR IS STILL sn 1084 003130 104002 ERROR ,PAIlIn EfiFiOR BIT CLEARED BY RtAOlltG t085 
,GOOD PARIn (OR POSSIBLY WHILE DOING 1086 
ITHE ruc to CLEAR WWP). 110 POINTS TO 1087 
,THE P~I1ITY REG1STiR ADDRESS. 1088 00~1l~ 005010 000000 CLR '(AO) ,CLEAt< THE PAkITY REGISTER 108Cj 00 136 000741 811 LOPS 1090 003140 005767 17540b DONE51 TST NOI(T 

1091 003144 001002 8N! .Hi 1092 003146 005037 177572 CLR "SilO ,TURN OFF KIll IF PRLSEhT 109J 
1094 
1095 , ............................................................................. 1096 

,SHOill THAT PARITY Gt;NEIlATt; AND DETECT !"OGIC '"'URKS CURRECTLY FOR EACH SYrE 1097 
,SHOW 'fHA'!' O'/RITE wRON<O PAkITY wOR!(S fOR HIGH AND 1.00"1 BYTES 1098 
,SKO,oJ THAT .-jRITING INTO LOCATIO!; WHEN WRUE wRONG PARITy LS NOT SET 1099 ,RESTORts GOOD PARITY 

1100 , ............................................................................. 1101 003152 104001 TEST61 SCOPE 
1102 0i/31S4 012737 000006 177570 MOV h,UOI/iPLY ,LOAD TEST NUMSEII INtO THE DISPLAY 1103 003162 004767 010176 JSR " ,CLilPAR ,CLEAR ALL PARIIY Rl:.iiUURS 1104 003166 005767 175361) 1ST NOKT ,KTll PIIESENT? 1105 003172 001004 BNE It ,1'40, IlRANCH 1106 001174 004767 010064 JSR "."iRALL HES .. iliAi' IT (KERIllEL 0 TO BANK 0, RMI, 1107 003200 o04H11 010230 JSR ",MAPt , KERNEL 7 TO EXIliCNAL BAN", Rw, KERNEJ.. 1 RW) 1108 

,AND TURN IT ON 1109 00l~04 012700 000570 181 ~av 'NPRO,RO , SETUP TO n"D F<EGISTEIIS PRESENT 1110 003210 032710 000001 Loop6. BIT '1,IIRO IlS ThIS ilEGISlUI PRESENTl 1111 OOH14 001406 8l!:Q 1STb , YES- BRANCH TO TEST IT 1112 003<116 062700 000010 LOP6, ADD flO,PO ,NO- CHECK FOP ANOTHER ONe; 1113 003222 020027 000770 CMP RO •• TREG 
1114 003220 101770 er..o LOOP6 
1115 00l:230 000523 h DONEfi ,BRANCH TO DONE IF ALL REGISTt.RS 1116 

, HA YE BEtH TESTIb 111 , 00]&]2 004767 010242 TSTb, JSR .,.LOCATM , LOCATE "Ii'.;NQRY CORRiSPONDlt<G 'IO 1118 
JTHIs REGISTER- R1 SHOULD BE RE'l'UllhJ::O 1119 
,CONTAINING THE .ODRESS OF THI:: fIRST 1120 
,LOCAl ION CONTROLLED I::\Y THIS I<EGlSTJ::R 
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1121 ,(VIRTUAL THRu KIRNEL PAGt: 1 IF KT11 PRI:.SJ::NT) 
112~ 00)236 032701 000001 BIT t1 ,~1 ,lf NO NI!:MORY WAI FOUND TO CUI<RESPOND 
llll 003242 1)0140J 8EQ ,+10 ,ODD ADDRESS II RETURNEO-DRANCh lP' OK 
1124 oon .... 104002 ERROR plAP INOICAl'ES 100 PARITli ME140l<Y Is 

,CONTI<O!"L£O BY THIS REGISTER 1125 

, 110 POINTS TO THE ADDRESS Of' THt. 112& 
,PAIUTY REGUUR 1121 

1128 001246 000161 177744 JMP !"OPb ,AfTER ERROR, CHECK FOR NUT REGISTt:R 
1129 

'FIRST SHOW THAT If THE PAIIITY Rt:GI.sn.R 15 CLURED INnIALL~, 1110 
1131 ,PARITY ERROR DOESIII'T sn 
1132 003252 005011 CLR (IIRl ,INITIALIZE LOCATlON UNDER TEST 
1133 00l~54 005070 000000 eLR '(RO) ,1IHT.LALLY CLEAR PARITY REGISTt:R 
1134 001:260 005002 CLR R2 JR2 CONTAINS VALUE 10 8E J..OAO£O 

,INTO MEMORY 1135 
ttl "'UVd 112,,111 ,WRITE VALUE INTO LOW BYTt: 11]6 003262 110~11 

1137 003264 005711 TST .Rl ,READ IIORO TO CHEC/( PARITY 
1138 003266 005770 000000 TST II(RO) ,CHECK PARITY R!GUT!:P 
un 003272 100006 BpI. 51 ,IIRANCH IF EIIROIC NOT ill 
1140 003274 104002 ERROR , PARITY ERROl'! SET WHlN VAJ..UE IN 1'12 wAS 

,WRITTEN AND kUD BACk 'ROM LOMI BYTE IJf 1141 
,LOCA'IION wHOSE ADDRESS Is CONTAINED IN 1142 
,Rl (",wp IoIAS NOT SET) 1143 

C['R '(RO) ,CLEAR !:RROA sn 11 .... 003276 005070 000000 
1145 OOllO. 005011 C4R .Rl ,RElNlTULIU nST LOCATIUN 
1146 003304 005002 CLR R. ,RiINITIALIZE VALUE TO BE uno 
1147 003306 00n402 BR 2. 
1148 001110 10520:./ U, Il'ICB R~ ,INCRJ::MENT VALUl TO BJ:: LOADED 

8N!: 11 ,LOuP UNTIL ALL VALUiS HAVE BUN USED 1149 003312 001363 
1150 003314 110261 000001 2 .. MOVS R201 (11(1) ,,,RITE ALL V/iLUt.1I INTO HIGH I:IYTt: 
1151 003320 005711 TST 'Ill ,REAO WORD TO CHECk PARITY 
1152 003322 0057'10 000000 TST II(RO) ,CHECk PAI<ITY "EGUTEIC 
1153 003326 1 00002 BPL .+6 ,tlRAIiCH IP" t.1I110R IIOT sn 
11!4 003330 104002 ERROII • PAR 1TY ERROR sn WHEN vAJ..Ui'.; IN 112 

PiAS wRITn", AND HUO BAn fAOM HIGH snE 1155 
,01' LOCATIO!; wHOSE ADDRESS IS CONTAIN£O 1156 

1157 00U12 000402 8R U , IN Rl (W"P !liAS NOT SET) 
1158 001334 1 05202 UCB R2 ,INCRii'\t.NT yA"UE to 1:It: LOADt.D 
1159 003336 001366 aNE 2. ,LOOP UNTIL ALL VA[,UES HAVE SUN USioD 
1160 
1161 'TEST PAAIU GENERATE AND OETECT LOGIC IlY SETTING WRITE WRONG PARITY AND 
1162 ,WRITING EACH POSSIBLE VALUE TO THE LOW BYTE, THE,. TO THE HIGH 8YTE 
116J 003340 005011 6 .. CLR 'Rl ,INITIALIZE LOCATION UNDEII TiIlT 
1164 003342 005002 C[,A 112 ,1NITlALlZE VAl,UE TO BE wRITTUI 
1165 OOll .... 012770 000004 000000 311 MOV 4!WWP,URO) I sn WRITt: wRONG PAllITY 
1166 00U52 110~11 MOV8 R2,IIRl ,IoIIUTE wRONG PAfiITY IN LOw BYTE 
1167 001154 005070 000000 C['R URO) ,CLEAR wUTI!: WRONG PARITY, AND CUAII 
1168 'PARITY ERROR IF SU 
1169 001160 005711 '!'!'!' f~~ ;RLioi:i iioe;,; "ilu;'\i .. AMITY 
1170 003362 005770 000000 'l'1JT feRO' ,PARny EIlIIOIl 5£Tl 
1171 00H66 100402 81>11 .+6 , YES-BRANCH 

,PARITY ERROR DID NOT !lET WHEt; THE 1172 003370 104002 I!:~ROR 

,L.OCATION UNDER un wAs -JlnUN 117l 
1174 :~Nli J<EAD BACK "I'l'H WIIIl'E WRONG PAlllTt 
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1175 ,Sil. RO POINTS TO ADOR~SS or PARITY 
11711 ,R[GISTER. fH CONTAItiS ADOIUSS or LOCAT lOti 
1177 'S~ING TEST~D CYI~TUAL, THRU KERN~L 
1178 ,"AGE 1 IF KTll IS pRESEU). 112 
1179 ,CONTAINS THE VALUE WRITTEN 
1180 00)372 000402 SR .+6 ,EXIT LOOP ArtER ERROR 
1181 003374 105202 hC~ 112 ,1NCRE!lENT DATA 
1192 0033111 001362 ME ]I ,LOUp TILL DONE WITH ALL YALUES 
1183 003400 005011 CLR 'Rl ,HUNlTlALIU LOCATION TO CLEAR BAD PARITY 
11114 003402 005070 000000 CLR 'CRO) ,CLe:A1< (:';RROE! 1F SET 
1195 00)4011 005711 TST 'Rl ,READ LOCATION, WHICH SHOULD NOW HAYE 
l1h ,GOOD PARLTY 
1187 OOlUO 005770 0110000 TST 81CRO) ,PAIHTY I!:RROR SEn 
118\1 00]414 100001 BPI. .+4 ,NO, BIU/lCH 
1189 0034111 104002 ERROR ,GOOD PARITY WAS HOT RESTORED BY 
1190 ,wRITING INTO THE LOCATION WITH 
1191 ,wRITE WRONG pAIIITY CLURED 
1192 003420 012710 000004 000000 41. !lOV hiWP,rHRO) ,SET WRITE wlolONG PARITY 
1193 003426 110261 000001 !lOYB P2,1Ck1) 'WRITE WRONG pARITY IN HIGH BYTE 
1194 003432 005070 000000 Cl"R 81(RO) ,CL~AR WRIn: WRONG pARI'l'Y A.ND PARITY 
1195 ,ERROR IF UT 
119f1 003436 005711 TST IIFl1 I READ BACK WRONG i'A"ITY 
1197 003440 005170 000000 TST '(J~O ) ,PARITY ERROR Sit? 
1198 003444 100402 8MI .+6 , YES-SRANCH 
1199 00]446 104002 ERkOR ,PARITY ERROR DID NOT SET WHEh THe: LOCATION 
1400 ,UNOEII TEST wAS WRITTEN AhD READ BACK W1TH 
12(11 ,WRlT~ IIIRONG PARITY SET. RO POINTS 
1202 ,TO THE ADDRESS OF THE PARITY REG18TEiI. 
1203 ,THE 'vALue; IN 112 I'IAS WRITTEN INTO THE HIGH 
1204 ,stU OF THE LOCATION WHOSE ADDRESS IS IN Rl 
120S ,(YIRTUAL THRU KERNEL PAGE 1 If KIll PRESENT) 
12011 ,ThE"I THE PARITY REGISTtIl WAS 
1207 ,CLEARED AND TRE WORD WAS READ BACK 
12011 003450 000402 Bt{ .+6 '~XIT LOOP AFTER ERROR 
1209 00)452 105202 INca R2 ,1"'CREMENT DATA 
1210 00)454 001]61 lilliE U ,LOOP TUL DONE WITH ALL VALUES 
1211 001456 005011 CL~ IIR1 ,Ct.EAR BAD pAl<ln lti TEST LOCAT10N 
1114 00)460 0050 70 000000 CLR II(RO) ,CLI::.AR PARITY ERROR BIT IF SET 
1213 00)464 005711 TST '1'11 'READ LOCATION, WHICH SHOULD NOW 
1214 ,/'lAVE GOOD PARIty 
lOllS 0034611 005710 000000 TST tCRO) ,CHl:.CI'. PARITY ERROR BIT 
1216 003472 100001 BPL .+4 'BRANCH xr CLEAR 
1217 003474 104002 ERROR ,WRITING 1NTO LOCATION wHEN WRITE 
1218 ,WRONG PARITY WAS NO! SET DID NOT 
1219 ,WRITE GOOD PARITY 
1220 003470 000647 BR LOP& ,GO CHECK rop ANOtHER pAFi,tTY kEGISTER 
1221 00)500 005767 175040 OON~61 TST NOK! 
1222 00)504 001002 ern: .+6 
12:23 00150& 005037 177572 CJ..II "SPO rTUI<N OFF I(Tll IF PRESENT 
1224 
1225 
1:126 
1227 ,********** ••• ******.****-_ •• ***._*.**.".**.***,,*.,,*,,**-***.******.,,*.*. 
1228 ,SI-lOIi ThAT SETTING PAIUTY ERROl< AFTER S~TfING ACTION ENABLE WOlilT CAUSE A TRAP 

DCHfA.B MACXll.b24 lIl-Ju,..-n 15138 PAG£: 26 
DCHfAB 

1229 ,.,,"*************"*"-*"***-"*********"**"*"******"*********"************ 1230 003512 104001 TEST71 SCOPE 
1231 003514 0127)7 000007 177510 ~I,)V t7,UOlSpt.Y rLOAD TES'I NUMBER INTO THE DISPLAY 
1212 001522 004767 0076]6 JS"R ,7,CLRPAJ;1 ,INITIALLY CLEAR ALL PARITY FiEGISTERS 
1233 003'>2" 012711 OOl622 aO/Hi. MOV .T~P7, f:I;PARVEC ;SETUP PA!UT':' T!UP RgTU!lN 
1234 003S)4 005037 000116 CLIP IhPARVEC.2 
1235 003!i40 012700 000570 I14UV 'MPRO,QO ,SETUP TO GLI ADDRESS OF REGISTER PRESENT 
1236 001544 032710 000001 LUP7. BIT 11,i!RO 
1237 003550 00140b BEQ TST7 ,aR.l!'~CH TO TEST REGISTER 
1238 003552 062700 000010 LOOP71 AOD UO,RO 
1239 003556 020027 000770 CIIJP RO, .TFiItG 
1240 003562 10]770 !.ILO LUP7 
1241 003564 000412 81l. OO~E7 ,BRANCH Ir DONE TUTING ALL FiEGISTERS 
1242 003561) 0127'70 000001 000000 TST71 HOV 'AE,IItRO] , sET ACTION ENABLE 
1243 003574 052770 100000 000000 B15 ,pERR,i!(RO) ,SET PARIty ERROR 
1244 003&02 000240 NOP 'SHOULD HOT TRAP 
1245 00]604 005070 000000 CLR ,(RO) ,CLEAR PARITY REGISTER 
124b 003bl11 0007&0 BII 1.001'7 ,(;0 CHECI'. NUT lolEGISTER 
1247 003612 012737 000116 000114 DONEJI ..,OV aPAI<VEC+2, hPARVEC 
1241'1 003620 000405 I'R TUTIO 
1249 003b22 104002 TAP7. !t{RUR ,TRAP OCCURRED wHEN PAil1 TY ERROR SIT 
1250 ,wAS SET VIA A 8IS INSTRUCTION 
1251 ,wITtI ACTlON EtlABLE At.READY SET. 
1252 ,RO POINTS TO THE ADDRESB OF THt 
1253 ,PARITY REGISTEIl 
1~54 003624 022112f1 Cpll' (51')+, fSP)+ ,~ESTORE STACK POIH'l£R 
1255 0031121> 005070 000000 CI.R '(1'.0) ,CLEAR PARITY REGISTER 
125& 00]632 000747 BII LOOP? 
1257 
1258 
1259 
12M , **"***** .,,***""** *"***"** * -*****.--*** ** *** ****"*********************** 1261 ,SHOW THAt REPEATED PARITY ERAORS WILL CAUSE REPEATI::D TJolApS If ACTION 
12f12 ,ENA8LE IS StT AND PARITY ERROII IS LEf'T SET. 
121>3 ,SHOil THAT THE tllROR ADDRESS BITS (11-5) TAACI'. (ONLY FOR CORE PARI!y REGUTE"S) 
1264 '''''******''*.''***********''*''***''*****''*******''********."***************** 1265 003634 104001 TE8Tl01 SCOPE 
126& 00]636 012737 000010 177570 !40V '10,UDISPLY ,LOAO TEST hUMBER INTO THi; DISPLAY 
12117 003.,44 004767 007514 JoiR ,7.CLRPAR ,INlTIA"Lt CLEM! AL" PARITY REGISTEfoIS 
1268 00]650 005767 174"76 1ST ,.OKT ,KT 11 pREBUT? 
1269 00]654 001004 eNE U , NO- BUNCH 
1270 0016511 004761 007402 JSP ,7,NRALL ,YES- INITIALLY MAP ALL PAGES Nil 
1271 003662 004767 007546 JSR U,MApt ,HAP KERNEL 0 TO BANK O,RW 
1272 'KgRNiL ., TO THE EXTERNAL BAliK, RII 
1:273 'MAKE KERNEL PAGE 1 RW AIID TURN ON THE KTll 
1274 00111611 012700 000570 11. MOY ''''PRO,RO 
1215 003&72 012702 0007'72 MOV U~OCO,R2 

127& 003,,711 0]2710 000001 LUP10. SIT 11,'110 
1277 003702 001407 BEQ TST10 ,BRANCH TO TEST REGISTER IF PRESENT 
1278 003704 062700 000010 LOOP101 ADO 110,RO 
1279 003110 005722 TST (1<:1)+ 
1280 0037t2 020027 000770 CMP FlO, IITREG 
1281 0037111 10)767 aLO LUpl0 
1282 003720 000501 8~ 00NE10 ,SRANCH IP' ALL ~EGISTERS HAVE BUN TESTED 
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1281 0037:12 004767 007552 TST 1 0 I JSIiI ,7,LOCUM 
1284 003726 032701 000001 BIT I1,Rt ,EIiIRO~ RETURN INDICATEDl 
1285 003732 001403 BEQ .+10 , !:lUNCH If NO 
1286 003734 104002 E~ROR ,MAP INDICATt;S THERE IS NU ME",ORY 
1287 ,COAIiIUPOHDING TO THIS RE(;ISTE!I 
1288 ,RO POINTS TO TliE ADDRESS Of 
1289 ,Tile; PARITY Rt;GISTER 
1290 oonu 000167 17714:l JI4P LOOP10 
1291 OOl742 012770 000004 000000 "'OV .i/liP,URO) ,sn wRlTE "~UNG PA~lTY 
1292 003750 011111 "'OV 'Rl,fllt ,1O!l1ft; "ROHG PARITY IN rIRST LOCATION 
1293 003152 016161 004000 004000 MOV 4000C R1),4000(Rl) p'RITE IORONG PARIty IN SECOND LOCATION 
1294 003760 012770 000001 000000 MOV UE,tlCROl JStT ACTION £;NAl:ILt; AND CLEAR IcEST 
1295 003766 012717 004020 000114 "'0'1 *TIiIP10,UPARVEC ,snup PARIty T~AP RETURN 
1296 0037'74 013761 000010 000152 MOV UO,COUNT ,snup COUNTER TO ElIECUTE INSTRUCTION 1 
1297 J( INST 1) TEN TIMES 
129B 004002 005711 INST!I TST IIR! ,!lEAD IoRONG PAPITY wITH At; sn- SHOULD 
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1299 ,TRAP TO TRPI0 
1)00 004004 104002 tKROP ,NO "A~ITY TItAP OCCURIU:D. flO POl .. TS TO 
1301 ,ADOIlUS OF TI1! PARITY flEGlSTEI'I BElt.G 
130:2 ,tESTED. 
1303 004006 000441 8R COI>4UO 
1304 004010 005761 004000 1111812. TST 4000eRI) ,~EAO WRONG PAU'lY 'POM SII.COtiD ADDRUS 
1305 ,wUIl AE SU- IHOULO 'fRAP TO TRt'IOA 
UOo 004014 10400~ EIHIlJR ,NO PARITY TRAP OCCUR~ED. RO POIIilTS TU 
1301 ,rw£; ADDfiESS 0'" THE PARITr Rt:('lsTf.R 
1308 ,SEINe; TESTlD 
1109 004016 000435 BII CONTI0 
Ul0 004020 005367 0001]0 TRPIO. DEC COUNT ,HAS PARITY TRAP OCCUPRED TLN TIMES1 
1311 004024 001413 BI::O it ,YES- BRANCH 
1312 0040:20 022712 000001 c,",p 'l,(fI:2l ,IS TriIS A CORt: PAP PEG? 
1313 0040n 001005 BHE 2. ,NO, BRANCH (NO ERROR 
Ill4 ,ADURt;SS BITS fOR MOS PAR 
1315 0040)4 0]27'70 000040 000000 SIt ,SlT5,IICRO) ,lP' [ .. ROR ADPPESS SIT. ARE TRACI<I l'Ie;, 
1316 ,8IT 5 SHUULD BE CLEAR (ONLY YOR CORE PARITY) 
1317 00404:2 001401 BEQ .+4 
1318 004044 104002 ERROR 'PA~ITY ERIIOII ADORiSS BITS INCOIlPECT 
13111 ,RO POINTS TO THE ADDI<£SS at" THE PARIIY 
1320 ,PEGISTER, 111 CONTAINS Tilt: ADDRESS 
1321 ,PErERENCEO TO CAun A PANlTY TRAP 
13:22 reVIRTUAL If I<.Tll IS PRESENT) 
1323 0040411 012716 00400:2 211 HOV HNSTl,iSP ,GO EXECUTE INSTRUCTION 1 AGA1N 
1324 004052 000002 IITI 
1325 004054 012737 004070 000114 1'1 MOV nRP10A,UPARYEC ,CHANG! PARITr TRAP Rt:TUII~ 
13211 004062 012716 004010 MOV IlNST2,t8P ,GO EXECUTE lNstRUCTll,JN <I 
1327 0040fib 00000<1 liT! 
1328 004070 0227U 000001 TRP10AI C~P 11,(112) , IS THIS A COilE IIEG? 
13211 004074 001005 Blit: 11 ,NO, BRAIIIC .. 
13)0 004076 032710 000040 000000 BIT .BIT5,tC"0) ,PARITY TIIAP OCCUIIRED- CHECK PAUTY 
1331 ,tRROR ADDR~SS bITS 
U32 004104 001001 8NE .+4 , l:IfcANCH lr OJ( C IF THE PAPlTY tRROl< 
lll3 , ADDRtSS BITS TIIAC KI!:D, iii IT 5 .. JLL BE .stT) 
1334 004106 104002 ERRUR ,PAjoiln ERRUR ADDRESS tiltS IhCONRECT 
1115 ,110 POINTS TO TH! ADDRESS or THE 
1336 ,PAIiITY IIi;GISTER. THE ADDRt:65 IIEFERlNCED 
1117 ,TO CAU5I!: THE EI<1I0R WAS THAT lN 
1338 ,Rl PLUS 4000 COCTAL). 
lH9 004110 022626 III CMP (SP)+, (ell)+ 
1340 004112 012737 000116 000114 CONT101 MOV 'PAIIVIi.C+2, •• PARVEC ,I<ESTORt: TUPCATCI1EI< 
1341 004120 005010 000000 CLII "1iI0) ,CLUI< PARITY P£GUTER 
1342 004124 005S 11 ADC 'Rl ,CLEAR SAO PUUY 
134,) 004126 005561 004000 ADC 4000(l<ll 
1344 004132 00!l010 000000 CLR "RO) , CLEAR PAP ITY ERPOII BIT IF SET 
1345 004116 000U2 BR LOOP10 
1346 004140 005767 17440b DONElOI TST NOKT 
1347 004144 001002 iO:uli!l' ,.'; 
1348 004146 0050)7 1711172 Cl,;R "SilO HUliN orr 1<T11 H PIIEsENT 
13411 0041 52 000401 8R TEaT 11 
1350 004154 000000 COUNTI 0 
1351 
US2 
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13S) 
13S4 , ....................................................................... 
13SS ,1' MULTIPLe: PARITY ERROU OCCUR DURlNG ONE 1II1'rRUCTION (\linK ACTION ENABLE 
1lS11 ,NOT SET) THI!: ERROR 'DDRUS BITS iIIU"L AECORD TKE LAST ERPOR CONLY rOR CORE PARITY 
1357 ,REGISTERS) 
135e , ......................................................................... 
1359 004156 104001 TE5T11. SCOPE 
1360 004160 012737 000011 177570 MOV 11lt IUDlS'''Y ILOAD TEST hUMBER INTO THE DISPLAY 
1361 0041611 004767 00717~ JSR ,7.Ct.RPAR ,INITIALLY CLEAR ALL PARITY REGISTERS 
1362 004172 005767 17U54 TST NOK! ,KTll PRESENT? 
136) 004176 001004 8/11E U ,NO- BRANCH 
1364 004200 004767 007060 JSR ,?,NRlLL ,YES, MAP KERN", PAGE 0 TO 8UK 0, Rill 
1)&5 004204 004767 007224 JSR 17,IOIAP1 ,MAP KERNEL PAGE 7 TO TilE iXTERIlAL BAMK, Rii 
1166 ,SET URNJ:(, PAG& 1 RW AHO TUR ... ON KTll 
1J67 004210 012700 000570 181 MOV '/4PRO,RO , SETUP TO GET ADDRtlSES or REG18TERS PRESENT 
U611 004214 012703 000772 1110 V II .. DCO.Rl 
1369 004220 032710 0000(,1 LUP1U 81T 11.IJPO 
1170 004224 00100) BI'I[ LOOP 11 ,LF THIS REG NOT PRESENT, SKIP 
1371 004226 022713 000001 C/oIP tt. CAl) ,Is THIs A CORE PAP REG? 
1372 0042)2 0014107 81£0 TSTll ,YEs. THEN TEST IT 
1373 ,Ir NOT CORE. sup THIS REGISTER 
1374 004234 0112700 000010 LOOP 11 I ADO HO,RO 
1375 004240 005723 TST (R3)+ 
1376 004242 020027 000770 C"'P RO.I"1'~.EG 
1377 01>42411 10)164 8LO LUPl1 
1378 004250 00044) Bit DONEU ,IIRANCH OUT IF ALII REGIsTERS HAVE BEtN tESTED 
1379 004252 004767 007222 TST111 JSR ",.LOCUM ,GET THE ADDRESS or A MEMORY LOCATION 
1380 ,CORRESPONDltlG TO THIS PARITY REGISTER 
1381 004256 032701 000001 8IT t1 ,Rt ,ERROfj RETUIUI INDICATtD? 
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1382 0042112 001403 BEll ,+10 ,BRANCH If' NOT 
llS) 00426. 104002 ERROR ,NO "'EMORY IN NAP CORRESPONDING TO 
1384 'THIS PAIlITl REGISTER, RO POINTS 
131:15 ;TC THE ADDRESS Of THE PARITY REGIITIt~ 
1)96 00426b 000167 177742 J",P LOOPll 
1387 004272 010Hl2 MOV Rl,R2 ,SETUP SECOND TEST ADDRESS LOCATION 
1388 004274 Ob2702 010000 Aoa 110000.R2 
1389 004300 012770 000004 000000 MOV '",WP,teRO) 'SET WRIfE WRONG PARITY 
1390 00430b 011111 /oIOV ,RIr,R1 ,wRIn WRONG PARITY IN FlRST TEST LOCATION 
1391 004)10 011212 MOV 'R2"II~ ,WRlTE WRONG PARITY IN SECOND TEST LOCATION 
1392 004312 00!!l070 000000 CLR '(RO) ,CLEAR PARITl REGISTER 
1393 004)16 021112 CI4P ,Rl.IlR2 ,READ FIRST TEST LOCATION, AND 
1394 ,THEN READ SECOND TEST LOCATION 
1)95 004)20 005770 000000 taT (HRO) ,MAKE SURE PARITY ERROR SET 
13911 004)24 100401 BMI .+4 
1397 004321) 104002 ERROR ,PARITY ERROR NOT SET AFTER 
1198 ,READING TWO LOCATIONS wHICH 
1399 'SHOULD HAVE BAD PARITY 
1400 004J30 032770 000100 000000 BIT iiHTi;;,IJ(RO) ,CHECK EIIIIOR ADDRESS- IF THE LAST 
1401 ,ADDRESS liAS RECORDED. BIT 6 WILL 
1402 ,BE SET 
140) 0043)6 001001 BNE .+4 
1404 004340 104002 ERAOll "ARITY ERROR ADDRe,SS BITS INCORRECT 
1405 ,RO POINTS TO ADDRESS Of PARITY REG15TER 
1406 ,R2 CONTAINS ADDRlla or LAST BAD PARIIY 
1407 ,LOCATION RI!;FU!ENCED (If' KT11 PRESENT, 
1408 ,ADDRUS IS VIRTUAL THRU KER"'EL PAGE 1) 
1409 004142 005070 000000 CLR IJ(IIO) ,CLEAR PARITY PEGI8TEJ< 
1410 004)411 00!!l511 ADC IlFil ,CLEAR BAD pARlTY 
1411 004350 005512 AIlC (J1(2 
1412 004352 005070 000000 CLR 11(110) ,CLEAR PARITY ERROR BIT 
t41] 004356 000726 8R LOOP11 
1414 004360 0057&7 174th DONEua TST NOKT 
1415 004364 00tOO2 8NE ,Hi 
1416 004)611 005037 177572 CLR filtSRO ,TUIIN orr KT11 IF PIIESENT 
1417 
1418 
14111 
1420 I ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1421 ,SHOW THAT I' AN INSTRUCTION DOlMG A DATIP GtTS A PAIlITY ERROR, 
1422 ,THE OIlIGINAL DATA IS REWRITTEN If ACTION tNlILE 15 SET. AND IS 
1423 ,ALTERRED IF ACTION ENABLE IS CLEAR 
1424 , ........................................................................ 
1425 004372 104001 TEST 12 I SCOPE 
1426 004)74 012737 000012 177570 NOV U2,UDISPLY ,LOAD TUT NUMBER INTO THE DISPLAY 
1427 004402 004767 006?!6 JSR U.CLIlPAR 
1428 004406 005767 174140 1ST NOKT ,Ull PRESENT? 
1429 004412 001004 BNE U ,110- BRANCH 
1430 004414 004767 006644 JSR ",./lRlLL rYES, MAP KERNEL o TO BAMK 0, Rill 
lUI 004420 004767 007010 JSR ".MAPI ,MAP KERNEL 7 TO THE EXTERNAL BUK, Rfj 

1432 ,SET URNEL 1 11111 AND TURN ON KTll 
un 004424 012700 000570 tal MOV 'MPRO. RO ,SETUP TO GET ADDRESSEI or REGISTERS PRESENT 
1434 00400 012702 0007n MOV 'lNDCO.R2 
1435 004U4 032710 000001 LUP121 aIT '1,IJRO 
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lU6 00U40 001003 BHE LOOll12 ,liKIP, I' THIS IlEG NOT PJlESiNT 
lU7 OOUt;! 022712 000001 CMP U'(Jl2) ,REG PJlESENT, IS IT CaRl' 
1438 004446 001407 8EO T5T12 ,YEa, DO. ThIs TEST 
1439 ,aKIP, I' THIS ~[G 15 NOT COH~ 
1440 004450 062700 000010 Loop12 1 ADD nO,Ro 
1441 004454 005722 TST (Jl2,. 
1442 004456 020027 000710 CMP 110, ITREG 
1443 004462 10]764 81,,0 LUP12 
1444 004464 000474 SR DONE12 ,8P.ANCH TO DONE It" ALL REGlSTt.JlS 
1445 ,MAn: BEEN TESTt.O 
1446 004466 004767 001006 T8T121 JSR U ,LOCATM 'LOCAT! MEMOIIY CORJlESPONDING TO THIS 
1447 ,RiGUTEII 
1448 00 .... 12 0]2701 000001 BIT U,Rl ,ERROR IIUURN IHOICAUD? 
1449 004476 001403 BEQ .+10 ,NO- BRANCH 
1450 004500 104002 ERROR ,NO M(:;MORY IN "'AP CORRESPONDING TO 
1451 ,THIS JlEGISTe:R. flO POINTS TO 
1452 JTHi AODRiSS 0,. THE PAMIT¥ REGlSnJl 
1453 004502 000167 171742 .:IMP LOOP12 
1454 004506 0127)7 004542 000114 MOV tTRp 12, UPAHVEC ,SET UP PARITY TIIAP JlETUIiN 
1455 004514 012710 000004 000000 MOV jWWP,IHRO) ,SET WRITE WIIONG PARITY 
1456 0045:n 012711 125252 MOV 1l2US2,'Rl '",RITE wRONG PAI/ITY IN TtST LOCATlON 
1457 004526 012770 000001 000000 MOV UE,,,RO) ,SET ACTION EHA8LE AND CLEAR 
1458 ,WlllTE WROPOG PARITY 
1459 004534 005211 INC (jIRl 'DO DATIP,DATO I>ITH ACTION i:HA81.E 
1460 ,SET- ShOULD ASOIIT ON DATII' AND 
1461 ,RUTORE OIlIGINAL DATA 
1462 004536 104002 ERROII 11'40 ABORT OCCURilED ON RUulHG i"OCATIDN 
1463 ,WHICH sHOULI) CONTAIN BAD PARITY 
1464 ,(WITH AE SET). 
1465 ,RO POINTS TO ADDRESS OF PAf(ITY Ri:GISl'ER. 
1466 ,Rt CONTAINS ADDIIESS or T~ST LOCATION 
1467 , (Vl~TUAL THRU I<ERNEL PAGE 1 IF I(T11 15 
1468 ,pRF.SENT) 
1469 004540 000440 8R CONTU 
1470 004542 005070 000000 TRP12. C1.R ("FtO) ,i'ARnY TRAP UCCURRt.O- CLEAR PA~ITY R':GI5'lEFt 
1471 004546 021127 125252 CMP 'R1"125252 ,ORIGlNAL DATA fI~STOPED? 
1472 004552 001401 8EO .+4 ,YES, BRANCH 
1473 004554 1 0400~ ERROR 'NO- DATIP "kICH GOT A PAIlIn ERROR 
14'74 ,tRAP ALTtlHtEO CCt~TEHT.s O~· LOCATION 
1475 ,~UD, AOOFtt;sS 0' TEST LOCATION 18 IN R1 
14711 l(lF I\T11 Iii PIiEUNf, ADDRESS ltf R1 
1471 ,IS VIRTUAL THRU KEf(Nt..L PAGE 1) 
1478 IRO POINTS TO AODIIESS ot PARITY REGISTER 
1479 0045511 005770 000000 TaT B(RO) "IUE SURt. PARITY ERROR St:T IIhEN 
1480 004562 100401 BMI .+4 ,OAU WAS IIEIlt.AD 1~ THE ABOn: CMP 
1481 004564 104002 ERROII rUATIP ",HlCH GUT;' PARITy ERROR TRAP 
1482 ,ALTEIIRED Ti<t PARITY Of THE 1.0CATION fiEAD 
14U 'Rl CONTAINS ADOIlt:sS 0' un LOCATION 
1484 I (VIRtUAL THRU IIEIH'iL 1 If .. Tl1 PIIESENT) 
iUS 004566 Ol2626 CMP (SP)+, (SP)+ , RESTllRE STACI( POINTER 
1486 004510 012170 000004 000000 !lQV IWIIP,@l(RO) ,SET IlIRITE WIiO/llG PARITY AND Cl<EAR 
1487 ,PAIII'lY !~ROP 
1488 004576 012711 125252 MOV U25252,'Rl ,REwRITE DATA IlIITH wRONG PARITY 
Un 004602 005070 000000 CI"R teROl ,CLEAR PARITY RECIIITP.:l' 
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1490 
1491 
1492 
149) 
1494 
1495 
1496 
1497 
1498 
1499 
1500 
1501 
1502 
1503 
1504 
1!105 
1506 
1507 
1508 
1509 
1510 
1511 
1512 
1513 
1514 
1515 
1516 
1517 
1518 
1519 
1520 
1521 
1522 
152l 
1524 
1525 
1526 
l:i27 
1528 
1529 
U530 
1531 
15)2 
1511 
15J4 
1535 
15)6 
1S37 
1538 
1519 
1540 
1541 
1542 
1543 

004606 
OOhU 

004616 
004622 
0041126 
004blO 

004632 
0046311 
004640 

004642 
0046411 
004650 
004654 

004656 
004664 
004670 
004672 

004616 
004700 
004706 
004712 
004716 
004720 
004724 

004130 
004734 
004740 

004742 
0047 .. 
004752 
004754 

013717 
005211 

005070 
022711 
001401 
104002 

0057'70 
100001 
104002 

005070 
005011 
005070 
000675 

012137 
005767 
001002 
005037 

104001 
012737 
004767 
005767 
001004 
004767 
004167 

013700 
OU710 
001406 

062100 
020027 
10]'770 
000470 

000116 

000000 
1252!iJ 

000000 

000000 

000000 

000116 
173662 

177572 

000013 
006453 
173634 

006340 
00U04 

000570 
000001 

000010 
000770 

000114 

000114 

177570 

MOV 
INC 

CI"R 
CIoIP 
BEQ 
ERDall 

TST 
BPI" 
I!:RROR 

COIIT121 CI.R 
CI.R 
CI.R 
el'4 

00NE12' "IOV 
TST 
8N! 
CI"R 

,pARVEC+2, hPARVEC 
(jIlIt 

(jI(RO) 
1125251,'Rl 
.+4 

II(PO) 

.+4 

(jI(1I0) 
aRI 
B(RO) 
LOOP12 

IPARViC+2, UPAJI~EC 
NOKT 
.+6 
USRO 

,RESTORt. TIIAPCATCHt:R 
,SINCE At IS CLUR, I ~ST RUCT 10/11 SHOULD 
,COMPLETE AND ShOUI,.O CLUN tlAD PAflITY 
,CLUR PARI'll tliliOR BIT 
,CHECI! DATA 

,DATI", DATO TO A LOCATION CONTAlNlt;G BAD 
,PARITY WITHOUT AE SET l<Ef'T INCOJlRtCT 
,DATA, 110 POINTS TO THE ADDRESS 0.' 
IIHE PARITY "I:.G18TEIC. R1 CONTAINS TH! 
,AOUlIlSS 0" THE TEST LOCAtlUN (V IRTUAL. 
,THIIU J(ERNEL PA('E 1 IF IIT11 18 PRESENI) 
,CHECjI. pA~IT¥ ERRO" IIIT 

IlJATIP, DATa WlTli At: CLI:.AH DID 
,140'1: CLLAR I:lAD PARITY IN LOCUION 
,AODIlUSEu. RO POINTS TU THi ADDRESS 
,Of THI!: PARITY REGlSTiR. HI CONTAINS 
IIHI:. ADDRESS or THE TI!:ST I"OCA1 ION 
, (VIRTUAL THICU KIRNEL PAGE 1 IF KT 11 
, IS PRES!NT) 
,CLI!:AH PARITY REGISTEIC 
,CLEAR LOCATION TO RESTORE (iOOI) PARITt 
,eLlAR PARITY Ii:HRUJI n sn 
,GO CliECK fOf( A"'OTIiIl;II PARlTl 
,RtGIITER 

,RESTORt. TRAPCATCHER 

,TUIIN 0',. 11'1:11 IF PRESENT 

,.** •••• * ••••••••••••• *** ••••••••••••••••••••••••••• 41 ••• * ••••••• * ••• * •• * 
,SHOll THAT IF Ah INSTRUCTION DOING A DATI (BUT NO OATO 10 THE SAME 1.0CATIOI'I) 
,GETS A PARITY ER~OR, THE OiHGINAL DATA IS UNALURJlEO, WHETHER UR "'OT ACTION 
IENABLE IS SET ' 
'41* •••• ** •••••••••••••••• * ••••• * ••••••••• ** •••• * •••• * ••••••••••••••••••• 
TEST13' SCOpE 

MOV .ll,(jI.0IlPL1 II"OAD TEST NUMBEJI INTO THk; 1.l1SPI,.AY 
JSR t7 ,CLRPAJI 
TST NOKT ,Ull PRESENT! 
BNE 1t ,NO- BJIANCH 
JSR U,NAALL HES, IIAP KERNEL 0 TO BAhI( O, ... ERNIj;L 
"'SR ", MAP 1 ,'7 TO THE UTEI'MAL BANK, AND KERNt..L 

,0,1,AII0 7 Rli 
11 1 MOV ."'PRO ,RO ,8E.TUP TO GET AOOREaS!S 0,. REGISTEJls I'RESi;NT 
LUPll. BIT It.aRO 

Be:Q !'STU 'lY THIs REGIsTEJI 11 PRUENT, GO 
,TEST IT 

LOOPlll ADO 
CliP 
8LO 
SR 

flO,RO 
AO, ITR!G 
LUPll 
DONU,) ,BRANCH U ALL IlEGUTERS liA va: BUN 
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1544 ,TESTED 
154!S 004756 004767 006516 TST1). JSR ",LOCUM ,LOCATE MEMORY CORRtsPONDlNG TO THIS 
1546 '~EGISTEP, AND IF I(T11 IS PRESENT 
U47 ,MAP I<IRN'L 1 TO THAT MEMORY 
1548 00476" 032701 000001 BIT U.JI1 ,UROR R!TURN INDICAUO? 
1549 OCl416b 001403 ae;Q .+10 ,NO- BRANCH 
1550 004770 104002 ERROR ,MAP INDICATES NO MEMORY WAS "OUNO 
1551 ,CORRESPONDING TO THIS REGIST£.R 
1552 ,RO POINTS TO THE AOORES.S OF THE 
1!)53 ,PARITY REGISTER 
1554 004772 00011>7 171744 JI4P LOOPll 
1555 004776 012737 005032 000114 1010 V URP 13. UPARYEC ,SETUP PARITY TRAP RETURN 
1556 005004 012710 000004 000000 MOV .WWP,I(RO) ,SET WRITE WRONG PARITY 
1557 005012 OU7ll 125.152 "IOV 1125252,11'11 ,WRnE WRONG PARITY 
1558 005016 012770 000001 000000 MOV UE,I(RO) ,SET ACTION ENABLE ANO CLEAR 
1559 ,IIIRnE WRONG PARITY 
1560 005024 005111 TST IIH ,DATI WITH ACTION ENA8LE SET SHOULD 
1561 ,ABORT LEAVING DATA UNCHANGED 
1562 005026 104002 ERROR ,NO "80RT ON READING BAD PARITY 
1563 P'ITH ACTION ENABLI! SIT. RO POINTS 
1564 ,TO THE ADDRESS or TN!; PARITY REGlSTER. 
1565 'I'll CON'IAIHS THE ADDRESS Of THE TEST 
1~"6 ,LOCATION [VIRTUAL THRU KERNEL PAGE 
1567 ,1 Ir KT11 18 PRESENT). 
156ii 00~030 000434 BII CONTll 
1569 005032 005070 000000 TRP1l1 CLR '(AO) IABORT OCCURRED AS EXPECTED- CLEAR RE<lISUR 
1570 0050]6 021127 125252 Cr,tp 'R1,1125252 10RIGINAt. DATA RESTORED? 
1571 005042 001401 SEQ .+4 ,n;s, BRANCH 
1572 005044 104002 I!:RFlOR ,DATI WHICH GOT A PARITY ERROR ALTERRED 
15H I THE CONTEHTS or THE LOCATION ADDRESSt:D. 
1574 ,(Rl CONTUHS THE ADDRESS OF 
1575 ,MEMORY &EING TESTED- IF KT11 IS 
1576 ,PRESENT. ADDRESS IN Rl IS VIRTUAL) 
1577 ,RO POINTS TO THE ADDRESS or THE 
1571:1 ,PARITY IIEGISTER 
1579 005046 005770 000000 TST '(1'0) ,CHECK PARITY Rl.GISTER 
1580 00!'l052 100401 BMI .+4 ,~RANCH IF PARITY ERROR SE'I 
1591 005054 104002 tRROR ,PARITY ERROR NOT SET AFTEP RUDING 
1582 IDATA ~ITH BAD PARITY 
1593 ,RO POINTS TO THE ADDRESS or THE PARITY 
1594 ,REGISTER. Rl CONTAINS THE ADDRESS 
1595 ,or THE TEST LOCATION cvI~TUAL THRU 
159b ,KERNEL PAGE 1 IF KT11 PRESi;NT) 
1587 005056 022626 eMp rsp)+, (sp)+ 'RESTORE STACK POINTER 
1588 005060 012770 000004 000000 "IOV III!IIIIP,I!I(RO) ,SET WRITE WRONG PARITY, CLEAR PARITY ERROR 
1589 005066 012711 125252 140V U25252,iRl ,REWRITE DATA waH WRONG PARITY 
1590 005072 005070 000000 CLR 'CRO) ,CLEAR PAf<ITY REGISTER 
15 91 005076 012737 000116 000114 MOV 'PARVEC+2, UPARVEC ,RES10Re. TRAPCATCHER 
1592 005104 005711 TST IRl ,DATI TO LOCATION wITH BAD PARITY 
1593 , U NOT SET-t NST~UCT ION SHOULD COMPLETE 
1!194 005106 005010 000000 CLR '(RO) ,CLEAR pARITY tRIlOR 8LT 
1595 OO!llt 2 022711 125252 CHP 1!125252.'~1 ,CHECK DATA 
1596 00511b 001401 8EQ .+4 
1591 005120 104002 E IolR 011 ,DATI TO LOCATION WlTH BAD PARITY 
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1598 ,WITHOUT ACTION ENAISLE SET LEfT INCORRECT DATA 
1599 ,Rl CONTAINS THI!: ADDRESS OF TIiE TEST 
1600 ,LOCATION (VIRTUAL THRU KERNEL PAGE 1 
1601 IIr I<T11 IS PRESENT). RO POINTS TO THE 
1602 ,ADDRESS or THt P"!!TH RE<l18T"~. 
1603 005122 005070 000000 CONTU. CLR ,(RO) ,CL!:;AR PARITY RJi;G18TER 
1004 005121> 005011 CJ..R ~Rl ,CLEAR LOCATION 
1605 005130 005070 000000 CLR '(RO) ,CLEAR PARltY ERROR IF SET 
1&06 005134 000702 SF< LOOP1] ,GO CHECK rOR ANOTHER PARlTY 
1607 ,!!EGISTE!! 
1608 005136 012117 00011" 000114 DONEl31 MOV IPARVe.C+2, UPARVEC ,RESTORE TRAPCATCltER 
1609 OO!H44 005167 11l40;/ TST "OKT 
1610 00!'l150 001002 BNE .+6 
1bll 005152 005037 177512 Ct.R USRf) ,TURN orr IlTl1 IF PRESENT 
1612 
1613 
1614 
1615 , ........ ***.*****.**** .... ***.******************* ••• *.**.******************* 
1616 ,CHECK PARITY 101 1::101 OR 1 "'ITI<! SERIES OF PATTERNS FROM 4K TO 2iK 
1617 ,ENABLE PARl'lY TRAP 
1618 ,**************.*******************.*******************.**************** 1619 OOSlSt 104001 T£ST14. SCOPE 
1620 005160 012737 000014 177570 MOV '14, UDlSPL¥ ,LOAD TEST NUMB!:;!! INTO THE DISPLAY 
1621 005166 005067 010630 Clo.R IMAX ,DON IT 1 TERATE THE REST OF THE 8U8TLSTS 
1622 005172 004767 006166 JSR PC.CLRPAR ,Ct.EAR ALL PARITY REGISTE~S 
1623 005176 0127:17 005500 000114 MOV tTRP14,UPARVEC 'SETUP PARIty TRAp RETURN 
1624 00"1204 012767 000002 17:130b MOV '2,BITPT ,INITIALIZE BANI( INDICATOR TO BANK 1 
lb25 00S212 012767 020000 173276 !/IOV .20000,AORPT IlNITIALlZE MEMORY STARTING ADDRESS 
1b26 005220 016767 1'7J2'14 17:1U4 LOOPl41 BIT BITPT,PMEML ,DOES THIS 41( HAVE PARITY? 
1627 005226 001012 SNE T5T14 ,YES, TEST 1T 
1628 00!i230 062767 020000 171260 LUPl41 lDD "~OOOO.ADRPT ,NO. UPDATE MUIORy ADDRESS 
1649 005236 006367 1712Sb ASL BUPT ,UPOAT! BIT POINTER 
16]0 005242 022767 000200 17:1250 C~P .200,SlTPT ITHlS 2iiK DONE? 
1631 0052S0 001163 BGT LOOl' 14 ,NO, BFlANCH TO SEL Ir NUT 4K 
1612 ,SHOULD BE TESTi;D 
16ll 00525:l 000441 8R DONE14 ,ns, EXIt 
1634 005254 012704 001040 TST141 MOV 'PARPAT,R4 ,INITIALIZE PATTERN POINTER 
1635 00'5260 016767 17]212 PU42 MOV _ORPT, MIlDR ,SET UPPER LIMIT FOf! THIS 41< 
1636 005266 062767 020000 17J214 _DO .20000. HIlDR 
1637 005274 016705 17:121" MOV ADRPT,R5 
1638 005300 005025 2" CLR (5)+ ,INITlALLV CLEAfI CORE BLOCK UNDER TEST 
1b39 005302 020S67 173222 CMP RS,HIADR 
11>40 005306 10]774 BloO 2. 
1641 005310 012701 000570 MOV .NPRO,IH ,INITlALIZE TO SET Ai: IN ALL REGIaTERS 
lb42 005J14 032711 000001 ],. BIT el,'Rl 
1643 005320 00100] BNE .+10 
1644 005322 012771 000001 000000 MOV tA!,I(Rl ) ,sET ACTION ENABLE IF REGISTIR Is PRESENT 
l b 45 005330 062701 000010 ADD UO,Al 
1646 00S334 020121 000770 C!I4P A1,ITAEG 
1647 005340 10:1765 8,,0 U 
16411 005342 004761 000024 4 .. JSR ".nCORE ,GO TO ROUT INE TO EXERCIIE THI& 4K 
1649 ,IoilTH Ttl&: CURRENT PATTERN 
1650 005346 005724 TaT (4'+ ,UPDATE PATTiRN 
1651 005350 00!!714 TST (4' ,LUT PATTERN? 
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1652 005352 001l'71 BNE U ,NO, LOOP 
1653 005354 004161 006004 JSR PC,CLRPA" IYES, CLEAR ALL PARl'l'Y RE(;ISTERS 
1654 005360 000723 BR 1.UP14 ,UPDATE AIIID CHi:CK NEXT 41( 
1655 005362 012731 000116 000114 DOHUU foIOV 'PARnC+2, .. PARVEC ,RUTORE TRAP CATCHER 
1656 0053'70 000413 BR TUT15 ,GO TO NEXT TEST 
1657 
111!58 ,ROUTINE TO linn AND CHECK EACH LOCATION IN 4K (STARTING AT ADDRESS 
1659 ,IN ADAPT) ~ITH VA1.UE POINTED TO SY R4 
1660 005372 016705 173120 TPCOREI MOV ADRPT,R5 'S£TUP R5 TV ADDRESS Mi:MORY 
1661 ,LOCATIOIII Bi:ING CHECKED 
1662 005376 011415 1 .. MOV (4) '(5) ,WRlTE PATTERN INTO MEI'IORY 
1663 005400 011567 1711]2 MOV (5),WAS , RUD TEST LOCA'IION 
1664 005404 021467 lH126 CMP (4),WAS ,DATA OK? 
1665 005410 001401 UO ,+4 J YES- BRANCH 
1666 005412 104002 [RROR ,DATA INCORRECT IN LOCATION WHOSE 
1667 ,ADDRESS IS IN R5. ~4 peluTS TO THi: 
1668 ,DATA WRITTEN. 
1669 005414 005725 TST (5)+ , UPDATE ADOIUSS POINTi.R 
1670 005416 020567 lHiOti CMP R5,riIADR 'THIS 4K DONE? 
1671 005t22 103765 BLO 1* ,NO, BRANCH TO TEST NEXT LOCATION 
1672 005424 005067 17]]40 CliR TREG ,noS, DID ANY PARITY ERRORS OCCUR 
1673 ,wITHOUT TRAPPING? 
1674 005430 012101 000570 MOV '14PRO,FI! 
1675 005414 032711 000001 2 •• BIT '1'(1) 
1676 005440 00100l 8lit .+10 
1677 00!l442 005771 000000 TST "I'll) 
1678 005446 100406 BliI I. , YEs- BRANC!; 
t&79 0054SO 062701 000010 ADO UO,Rl 
1690 005454 020127 0007'70 CMP Rl, nREG 
1681 00!l460 10)765 81.0 2, 
1682 005462 000207 RTS " ,NO, Io!ETURN 
1683 0054114 011167 17)100 3*. ,",0 V tRl,TREG ,.sTORE ADI)Rt.SS of REGISTER GETT INC; t.RROR 
1684 005470 104004 ERRORS ,PARITY ERROR SET (!tiltH AE SU) AhD 
1685 ,NO TRAP OCCURRED, TREG CONTAINS 
1686 ,ADDRESS Of PARlTY REG1STI::R WHICH 
1687 ,riAS ERROR lilT SET. 
1688 005472 004767 006370 JSR \7,PSCU ,sCA~ ,.OR PAR!TY ERRORS ANO PRU.t 
1689 ,1B BlT AODflESSt.8 OF THOSI:: FOUNLl. 
1690 ,AnEI! REPORT1NG EACH EMROR CLEAR IT 
1691 00!l476 OOO~O7 RTS !1;7 
1692 
1693 ,PARITY TRAP SERVICE (NO TRAPS TO 114 SHOULD OCCUR IN ThIS SUSTEST) 
1694 005500 005067 173264 TAP14_ t':1R TRtG 
169!l 005504 012701 000570 140v ,14PRO,Rl ,fIND PARlT! REGISTER lNDICATIN' PAIH TY ERROR 
1696 005510 012711 000001 tel 811 H,eR!) 
1697 005514 001003 aNE .+10 
1698 005516 OOU?1 000000 TST ItCRn 
1699 005522 100407 8."11 2. ,bRANCH IF PAkITY ERROR sU 
1700 00S524 062101 000010 lDD '10,1'11 
1701 005530 020127 000770 CMP J:ll,ITREG 
1702 005U4 103765 81..0 11 
1703 005536 104002 ERPOP ,PARITY TfiAP TO 114 OCCURRt:D DURING 
1704 005540 000405 IjR 31 ,T£;ST 14 BUT NO fliGISTERS HAVE 
1705 tPAHIlY EIIRI.lR SJ::T 
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17 Oil 00!l542 011167 171232 2 .. IIIOV 'Rl,THEG ,STORt. ADDRESS 0' REGISTER GET! lNG ERfiOR 
1707 00'5!l46 104004 ERRORS ,PAPITY TRAP TO 114 OCCURRED DUE TO 
1708 ,PARITY ERROR \9HILE EXEflCISlN(, MEMORY 
1709 ,fll POINTS TO TfoIE ADDRESS Of THE 
1710 ,PAlo!lTY Rt:GISTEP HAVIHG PAUTY ER)o10P 
1711 ,8IT SET 
1713 005550 004761 006312 J.:iiR ",PSCAN ,SCAN FOR BAD PARITY ANI> TYPE 16 8IT AOURt;SSES 
171 ) ,or LvCATIOhS ,.OUhD ijAO 
1714 005554 0;U62t1 ]I. C!1P (SP)+,(SP)+ ,RESTORE STACK POINTER 
1715 005556 000207 Rt'S U ,RETUkN (fROM JSR TO TPCOR[) TO 
1716 ,CHECK NEXT PUUFlN 
1717 
1718 
1719 
1720 ,*.*****.*.***.*****.*** ••• * ••• *.* ••• **.* •• ** ••• **.******.** •• ** •• **.*** 
1121 ,CHECK PARITY MEMORY wITH SERlES OF PATTERNS ABUVE 28K 
1722 ,ENABLE PARn! ERROR TRAPPING 
172J ,** ••••••• **.*********** •• *.****.********.******************* •• * •• * ••••• 
1724 005560 104001 TESTIS. SCOPE 
1725 005562 012737 000015 177570 MaV U5, .. DI!P!.Y ,1.0AD TEST NUM8ER INTO THE DISPLAY 
1726 005570 0057t17 172756 TST NOIlT ,KTll PREsENT? 
1127 0115574 001402 8t:Q 1+6 ,n;s- B)o1ANCI1 
1728 00!l576 000167 000414 JIIIP TlSTU 'NO, sKlp TEST 
1729 005602 004167 00555. JSJ:I PC,CLRPAR ,CLEAR UL PAHITY REGISTERS 
lHo 005606 004767 005452 JSII ,7,NRALL ,14AP KERNEL 0 TO I:IANK 0, Rw 
1731 005612 004767 00S616 ,JSR ",MAPI , IIAP KERNEL 7 TO T!;E ExTERNAL BANK 

l1n ,SU K!fI"EL 1 Pw ANI) TURN Oh 1lT11 
1731 005616 012777 001600 173416 MOV '1600"I<PAR1 ,MAP KERIiEL PAGE 1 TO BEGlt.tUNG Of 28-32K 
1734 00!5f.24 005067 t 727211 CLR LOWrLG ,CLI!.AR FLAG TO INDICATE CHECKING LOIllEH 64K 
1735 00!l610 016767 111236 171240 IIOV PfoIEML, PMEI4X 
1736 00!l616 0127:17 006146 000114 MOV nRP15,UPARvEC ,SETUP PARITY TRAP RETURN 
1717 005644 012767 OOOlOO 172646 MOV '300,BITPT ,INITIALIZE BIT POINTER 
1738 00!l6!l;il 036767 172642 171316 1.OOP15' 8IT BlTPT,PMENX ,DOES THIS 4K IIAVE PAItITYl 
1739 0051160 001022 8HE TST15 ,YES, BRANCH TO TEST IT 
1740 005662 062777 000200 17ll5:l LOP151 ADO .300,'KPAII1 , NO- MAp TO NEXT 4K 
1141 005670 006]61 173624 AIL BUPT , UPDATE lilt POlhTEP 
1742 005674 tOll66 BCC LOOPt5 ,BRANCH Ii'" NOT DONE I'IITH 64K 
1743 005676 0057fi7 172654 TST r..OW I" r..G ,DONE w!'!'h 128K1 
1744 OO!l702 001051 8NE DONElS rYES, SPANCH 
1745 005704 005261 172646 INC LownG ,NO, sET fLAG INDICATl/;(; UPPEFI 64K 
1746 005710 016767 17)160 lHUo MOV PMEIIIH,PMEMX ,SETUP PAflITY MAP WORD 
1747 005716 012767 000001 17U74 MOV U,aITPT ,SETUP 811 P01PolUFI ;OR UPPER 64K 
1748 005724 0007!l;! SR 1.00P15 ,CONT INUE 
1749 005726 012704 001040 T8T15. MOV 'PARPAT,R4 , INITIALIZE PATTERN POINT!!;/.( 
1750 005732 012767 020000 172556 MOV '20000. ADRPT ,lIIIITULlZE VUIUAL ADDPESS OF M[MORY 
17!l1 ,BUNG TESTED 
175:1 005740 012705 O~OOOO MOV .20000,R5 
1753 005744 005025 2 .. C1.R (5)+ ,INITIAr..LY Cr..EAR CORE BLOCK UNDER TESl' 
1754 005746 020527 040000 ~MP 1I!l. '.Ol'll){\ 
1755 005752 103774 BI.O 2. 
1756 005754 012701 000570 IIOV ""PRO,Rl ,lIIIlTULIZE TO SET ACTION ENAIILE IN AliL 
1757 , PAR UY REGISURII 
17!l8 005760 032711 000001 3 .. BIT H,'Rl 
1759 005764 001001 BNf.: .+to 
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1760 0057h 012771 000001 000000 MOV UE"(~I) ,SET ACTlOH ENABLE Ir THIS REGISTER 
1761 ,1& PRElENT 
1762 005774 061701 000010 AUD 'IO,Rl 
1763 006000 0201417 000770 CMP Rl,ITIlEG 
1764 006004 10n65 B1.0 ]I 

t 765 006006 004767 OOOOlO 411 JS~ ".TPCORX ,EXERCISE THIS U 
17611 006012 005724 TST (U+ ,UPDATE PATTERN 
1767 006014 005714 TST (4' .LAST PATTERM'l 
17611 006016 001373 8NE 41 ,NO, LOOP 
1769 006020 004767 005340 JSII PC.CLRPAR IYES, CLEAR ALL PARITY RiGl&Tt:RS 
1170 006024 000111> BH. LOP1!! ,UPDATE AHD CHECK NEXT 4K 
1771 006026 005037 177572 DOIIEtsl CLR /!II SilO ,TURN orr KTll WHEN DONI!; 
1172 0060)2 012717 0001111 000114 ~QV IIPARVEC+2,' tPARVEC 'RESTORE TRAPCATCHER 
1773 006040 000472 8R TESTI6 ,GO TO NEXT TEST 
1714 
1775 ,PARITY MEMORY TEST ROUTlHE USING KTll AND TESTING MEMORY ABOVE 2BJl 
1776 ,"'IIITES AND CHECKS E.lCH LOCATION IN 4K USING KERNEL PAGE 1 MAPPED TO CURRENT dANK 
1777 0011042 OOO:HO TPCORXI NOP 
1778 0011044 012705 020000 MOV .20000,R5 ,SETUP R5 TO POUlT TO THE LOCATION 
1119 ,UNDER TEST (VIRTUAL ADDRESS) 
1780 006050 011415 111 MOV (4)' (~) ,wllITE pATTERN 
1781 006052 011567 172460 MOV (fI),WAS ,READ TEST LOCATION 
179:l 001i056 021467 112454 CMP (4),WAS ,DATA OK? 
1793 0060fi~ 001401 BEO .+4 ,rES- SlIAliCH 
1794 006064 104002 tRitOR ,NO .. DATA INCORRECT IN LOCATION WHOSE 
1795 ,y lRTUAL ADDlIESS 15 IN Rl (GOI!;S THRU 
17911 ,KERNEL PAGE 1>. R4 POINTS TO 
1781 ,THE VALUE WRITTEN. 
1788 006066 005725 TST (5)+ ,UPDATE ADDRESS POINTER 
1799 006070 020527 040000 CliP R5,140000 , THl& 4K DONE? 
1790 006074 101765 81.0 11 ,NO, BRANCH TO TEST NEXT LOCATION 
179\ 006076 005067 1726&& Ci.oR TREG HES, CHECt( TO SEE IF AHY PARIT'i 
1792 ,ERRORS OCCUIIIIED wITHOUT 'lfIAPPING 
179J 006102 012701 000570 MOV IMPRO, Rl 
1794 006106 0]2711 000001 2 .. B1T 11,(1) tIS TIil5 PARITY REGIITU PRt:St:NU 
1795 006112 00100l BNE .+10 ,NO, GtT NEXT ONE 
17911 006114 0057'71 000000 TST ""1 ) ,YES- DID I!:RROII SET? 
1797 006120 10040& BMI 3S ,YES- BRANCH 
17ge 006122 062701 000010 ADO Ho,1I1 ,NO- GET NEXT REGISTER 
179'" 006126 020127 000170 CMP Rl"TREG 
uoo 0061H 10]765 BLO 2' 
1801 006134 000207 RtS ., ,NO ElIIIORS- ElCl T 
1802 0061311 011167 172&26 381 MOV IIR1,TkEG ,STORE ADDRESS OF REGISTER GETTING ERROR 
1803 006142 104004 @:KRORS ,PARITY ERROR SET CAE ALIIEADY SET) 
1804 ,AND NO TRAP 011 TIMEOUT OCCUIIRED 
1805 .!ll POINTS TO THE ADDIIESS or THE 
11:106 , pARITY REGISTER 
1807 006144 000207 RTS ., 
1808 
1809 ,PARITY TRAP stRVIC!!; (NO tRAPS TO 114 SHOULD OCCUR IN THIS IUI'l'EST) 
1810 00614& 005067 172b1ll TPP1!i1 Cr.R TRtG 
1811 006152 012701 000!l10 to40V ,MPRO.Rl ,LoOCATE PARITy REGIITER IHDICATING ERROR 
1812 00(;1!I6 032711 00000 1 U! BIT 11,(Rl) 
18ll 0061641 00100) BIiE .+10 
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1814 
1815 
1816 

181 8 
1819 
1820 
1821 
1872 
1823 
1824 
1825 
11:126 
1927 
1828 
1829 
11130 
1831 
1812 
18H 
11134 
1835 
183b 
1837 
lUll 
11139 
1840 
1841 
1842 
18U 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1IISl 
1854 
1855 
185ii 
US7 
1859 
1859 
1860 
1861 
1962 
186) 
1864 
1865 
1866 
1867 

006164 
006170 
006172 
0061111 
006202 
006204 

006206 
006210 
006214 

006216 

006222 
006224 

0062210 
006230 
006236 
006H4 
006252 
00fi260 
006266 
006270 
006276 
006302 
006310 
00U12 
006314 
00U22 
0063)0 
006334 
006340 
006342 
006346 
006no 
006354 
006J!!6 
0063"2 
006370 

005711 
100407 
062701 
020127 
103765 
104002 

000405 
011167 
10400", 

004767 

022626 
000207 

104001 
0127)7 
012737 
012767 
012767 
016767 
0010U 
062767 
00U67 
022767 
OOHU 
OOOtZl 
016767 
062767 
004767 
016705 
005025 
020567 
10)774 
004767 
000745 
004767 
012137 
000167 

000000 

000010 
000710 

112554 

0051144 

OOOOh 
001i004 
000002 
020000 
112214 

020000 
172216 
OOOlOO 

17217& 
020000 
0050]0 
172156 

172162 

000020 

00500a 
000116 
000472 

177570 
000114 
172246 
172:zl6 
172604 

172220 

172:UO 

172206 
172200 

000114 

2 .. 

TST 
91'11 
lDD 
CliP 
BLO 
ERROII 

'(Rl ) 
:u 
UO,lIl 
Rl •• TREG 
18 

BR 38 
~OV "P 1, TRl!:G 
tRlloJR$ 

JSR ,7,PSCAN 

CMP (SP)+,(SP). 
~TS ,7 

,BRANCH IF PARIT! ERROR IS SET 

,tRAP TO 114 OCCURRED DUllING TEST 15 BUT 
. ,NO PARITY REGISTERS HAVE PARITY ERROR SET 

.STORj,; ADDRESS or REGISTER GETTING ERROR 
,PARITY TRAP TO 114 OCCURRED DUE TO 
,PARITY ERROR wHILE EXEIICISING MEMORY 
, ·TIIEG" CONTAINS ADDRESS OF PARITY REGISTER 
'HAVING PARITY ERROR BIT SET 
,SCAN MEMORY rOR 8AD PARITY AND PRINT 111 
,BIT AODA.ESSES Of' LOCATIONS rOUND 
,CLJ::AR 8AD PARITY IH EACH AFTER 
,REPORTING IT 
,RESTORE STACK POINTER 
,RETURN (FROM JSII TO TPCORX) TO 
,nST NEXT PAnEII,. 

,***.** ••••••••••••••• ** ••••••• **********.*.** •• *.*.***** ••• ***.******** 
,FORCE ~RONG PlRITY Ito EACH BYTE or PARITY MEMORY rROM 4K TO :11811. 
,\IIR11g \riRONG PA~nY AND IIEAD IT BACK WITH ACTION ENABLE SET, MAKING 
'SURE THAT A TIIA' OCCURS. THEN WRITE GOOD PARITY AND MAKE SURE THAT 
,NO TRAP OCCURS WHEN IT IS READ. MAKE SUIIE THAT THE ERR 011 ADDRESS BITS 
HPARITY REGISTER BITS 5-11) ARE CORPECT. 
,* ••• **.* ••••• *.** •••• *,.*.* ••••••••••• *.*,.,. •• *.*.**.*****.*****.** •• ** •• 
TtST1&1 SCOPE 

1" 

III 

6 .. 

MOV 
MOV 
1I0V 
MOV 
8IT 
BNE 
ADD 
ASL 
CHP 
BGT 
BM 
MOV 
ADD 
JSR 
MOV 
CLP 
CMP 
BLO 
JIR 
SA. 

DONEtbi JSR 
MQV 
JMP 

.16.IiIIDISPLY 
UPP16".PARVEC 
U,BITPT 
.20000, ADRPT 
BITPT,PMEML 
]I 

.:iOOOO,ADRPT 
8ITPT 
4IaOO,BITPT 
11 
DONI16 
ADRPT. H IlDR 
.20000,HUDR 
n.CLIIPAR 
ADAPT,R5 
(5). 
R5,HlADIl 
51 
\7,"'"P16 
2. 
n ,CLflPAR 
,PARVEC+2, '.PARVIC 
UST17 

,LOAD TEST NUMBER INTO THE DISPLAY 
,SET UP TRAP RETURN 
,INIT 4K BIT POINTER TO BANK 1 
,INIT MEMORY STARtING ADDRESS 
,DOES THII 4J( HAY! PARITY? 
'YES. BRANCH TO TEST IT 
,NO, UPDATE MEMORY ADDRESS BY 4K 
,UPDATE BIT POINTEP 
,THIS 2SK DOllE! 
,NO, CH£Ct( NEXT 4IC 
rYES, EXIT 
,lET UPpER LIMIT THIS 4K 

,CLEAR ALL PARny REGISTERS 

,CLEAR BANK UNDER TEST 

,GO WRITE IIROIIC PAIIlT'i IN EACH BYTE 
,UPDATE AND CHECK NEXT 41<. 
,CLEAR ALL PARITY REGUTERS If DOr.! 

,RtlTOR!: TRAP CATCHER 
,GO TO NEXT tEaT 
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1868 
11169 ,wRITE wRONG PARITY UIT ROUTINE - 'l!ST8 HCM BYTE Iii 4J( 
1870 ,USING &Atole: DATA VUUL, WRITES AND CHf:CK8 PARITY IN WROIiG sun; 
1871 ,AND THEN I~ CORRECT STATE TO PROVE THAT pAIIITY BITS TOGGLE 
1872 006374 016705 17:H 16 IhiP16. MOY ADRPT,RS , SET TEST ADDRESS POIlinR 
1873 006400 005067 172154 Cr.R ODDHG ,INDICATE TESTlt<G r-ow Byn: 
1874 006404 012161 12!253 172122 /lOY 112525l,8H08E ,STORt. OATA P'OR USE BY ERROR TYPEOUT ROUTINE 
1815 006412 012715 1252!LJ WWPl6A. !lOV '12!S2U, 'lIS 'INITIALIZE TESI LOCATION 
1876 006416 012101 000570 MaY ,MPRO,R1 ,SETUP TO LOAD PARITY REGISTERS 
1877 006422 032711 000001 111 8IT n,cl) 
1878 006426 00100l SNE .+10 
1879 OOUlO 012771 000005 000000 MOV .WWP+AE, "Rl) ,SET WRITE WRCNG PARITY AND ACTION 
1880 ,ENAIiILE IF THIS puny REGUTt;R 
1iI91 ,IS PI<EaENT 
1882 006436 062701 000010 ADO .10,1:tl 
liI83 006442 020127 000770 CMP II1,tTREG 
1884 00644b t03765 BLO 11 
1885 006450 005767 172104 TST OODnG ,WIIITING HIGH BYTE? 
1886 006454 100425 BMI 2a ,YES, BRANCH 
1887 006456 112715 00025] MOVB 125],ilRS ,NO, WRITt; WRONG PARITY IN LOW 8YTE 
1888 006462 012701 000570 5$1 MOV ''4PIlO,Rl ,THIS CODE CLEARS WIIP BIT IN ALL 
1889 006466 032111 000001 8,[T 11,(1) ,PAklTY REGISTERS 
1890 006472 00100l "~E .+10 , 
1891 006474 042771 000004 000000 BIC IWWP, lICll1) 
1892 006502 OU701 000010 ADD UO,U 
1893 006506 OaOU7 0007'70 CMP Rl,'TREG 
1894 006512 10]765 8r-0 51+4 
1895 006514 005767 172040 TIlT ODDFL(; "rESTING IUGH OR LOw SUi? 
1996 006520 i 00407 8MI U ,BRANCH,H' HIGH SYTE 
un 006522 142715 OOOl77 BICt; • .177,IIlR5 'DETECT WRONCI PAllln WITH DATIP-
189S ,SHOULD TilAP TO TRP16 Bt;YURE DOING THE DATOI! 
1899 006526 00040'7 BI! ]I 
11100 0065]0 112765 000252 000001 2 .. ""Ov~ #25201 eR5) , .. plTE WRONG PARITY IN HIGH BYTt; 
1901 0065.16 000751 Bil 51 
1902 006541i 142765 000371 000001 6f' BICS .3'77,1 eEl5) ID[,aCT WEIONG PARITY WITH DATlP-
1903 ,SHOULD TRAP TO 'lRP16 BEFOIlE DOUG THE OATOb 
1904 006546 012701 000570 U. MOV .""PRO,Rl ,NO TRAP OCCURRED- snup TO CLEAR 
1905 ,AE AND WIlP 
1906 006552 032711 000001 UI BIT '1, iRl 
1907 006556 00100l SN! .+10 
1 !IIoe 006560 iH277i oooooS 000000 SIC • Oi"'P.A.E," C R 1) ,CLEAR AE AWD wwp IN ALL PARITY REGXSIERS 
1909 0065611 062701 000010 100 tiO,Rl 
1910 006572 020127 000770 CMP I'll, .Ti<F:G 
1911 0065'76 103765 8LO 4. 
11112 006600 104002 ERROR ,tRROR, NO TRAP UTER WRITIhG AhD 
19l1 'READING wROhG PARITY IN LOCATION 
1914 ,WHOSE lDO~ESS IS IN Rli CAr AhD IOIOP 
191!1 , WEPE SET IN ALL PARITY Jit.GlSTERoS) 
1916 ,TUTING LOIi 8YTE 1" OOOFLG IS !'OSITIY! 
1917 ,TEatING HIGH BnE 1F OUOYLG 18 N~GAT.lVt: 
I'Hi • t.lOTE THAT AI: AklO w .. P WEPt: CLURED 
1919 ,BE"OR! 'lYPlt.lG THt ERROR PRI~TOUT 
1920 006602 000517 BR ClUb 
1921 
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1 922 ,iIIlt!:N IIRONG PARITY DATA IS READ I!IlCK SHOULD ENTER H~RE VU TRAP 10 114 
1921 006&04 012101 000570 TRP1b. "Ill V .MPRO,Rl ,PARIlY TRAP OCCURRED- f'IRfiT CLEAR 
1924 OOhlO 032711 000001 TRP HiA' BIT H"Rl , .. WP AND At Hi ALL kt;GISTERB 
1925 006&14 001003 SNE .+to 
1926 006616 042771 000005 000000 BIC 'U+WWP, feRl) 
1927 006624 062701 000010 A.OO UI),Rl 
19211 006630 020127 000170 CMP RI,UREG 
1929 006D34 1 Ol16~ 8LO TRP16A 
1930 0066)& 012701 000570 MOV ''''PRO,A! 'FINO THE REG18TtR THAT SEhSEO THE EIlIIOR 
1931 006642 012703 0007'72 May .INOCO,Rl 
19]2 00664b 005067 172116 C1.R TREG 
19l1 006652 0)2711 000001 tI, Bll' U"RI ,OO:::S THIS CONTI<OL EXIST? 
1934 006U6 001017 8NE :U ,NO, bRANCH 
1935 006660 005771 000000 'l'ST @!CRt) ,ns- 18 ERROR 8ET? 
1 U6 006664 100014 SPL 21 ,NO, BRANCH 
1937 006666 00576'7 1720'7t1 TST TREG rYEb- liAS IT SET IN ANY OTHI\.R REG18UR AJ.,S07 
lUll 006672 001401 8EQ .+4 ,NO- IIRANCH 
1939 006674 104002 ERROR ,ERI'OP SET IN ,",ORI:: THAN OloE PARITy REC;lSTt;R 
1940 ,AFTER WPlTING IIRONIi PAHlTY IN LOCATION 
1941 ,wHOSt. AOORt.SS IS IN R5 
1942 006676 036761 171616 000002 BIT RITPT, 2 (FI 1> ,DOES MAP INDICATE THIS PARITY REGISTt:R 
194] ,CONTHOr-S TI1I& MEMORY? 
1944 006704 001001 SNE .+4 ,YES, 8RANCII 
1945 006706 104002 IRAOR ,PARITY REGUTl:R R!SP0l'40ED TO MEMOIlY 
1946 ,NOT INCLUDt;O IN ITS MAl' 
1947 ,PAPITY ~EGI8TEI< IS ADDRUS IS POINTED 
19411 ITO By 111. ADDRESS Of LOCATION CAUUNIi 
1949 ,PAR!TY ERROR IS IN A5 
1950 006710 010J04 MOV Rl,R4 
19!U 006712 011167 172052 MIlV 'Rl,TIIEG , STORE IlEGlSTt.R ADDRESS 
1952 006716 062701 000010 U. ADO It 0, Ell 
195] 006722 005723 TST (RJl+ 
1954 006724 020127 000770 CMP Rl, _TAEG 
1955 0067)0 103750 BLO U 'BRANCH UNTIL A1.L THE PAFITy 
195t! 'REGISTERS HAYE BEEN CHECKED 
1957 006732 011567 171600 MOV (5),11148 ,&lVE DATA rROM LOCATION UNDI!;I< TEST 
1958 006736 022715 125253 eMP 112525l,U5 ,DID 81C8 CHAhGE DATU 
1959 006742 001401 stQ .+4 ,NO, COliTINUt 
1960 006744 104001 !JolRQRP ,OAU wAIl MODl'IED BY THE BICB WHICH 
1961 ,GOT A PARITY ERROR TRAP- SINCE PARlT¥ ERROR 
1962 ,TRAP OCCURRtD, CONTE"'TS SHOULD NOT HAVII: 
1961 ,BEEN 1400lFlED. R5 COhTAINS AODIII85 
1964 ,OP' TEST LOCATION. "TREG" CONTAINS 
1965 'ADDRESS or PARITY REGIUER IENSJt.lG 
1966 ,UROR 
1967 006746 005767 17<101b TIT TRE' , "'AS PARITY ERROR In IN ANY REGISTERS' 
1968 006752 001002 SNE U IlEs- BRANCH 
1969 006754 104002 tRROFI ,PARITY TRAP OCCURRtO ON READI"CI 
1970 .WRONG PARITY (wnw !'K !!!~ 81.!'.!' !la 
!~'!"! ,REGISTERS HAD PARITy ERROR 81T SET. 
19'72 ,R5 CONTAINS THE: ADDRESS or THE 
1973 ,TEST LOCATION. 
1974 006756 000420 Bil U 
1975 006760 022714 0001.101 3., CMP 11, (R4) 
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1976 0067b4 001015 BI'lE 41 
1977 006766 017701 171776 MOV ItTREG, R1 ,GET PA~ITY IIEGlSUR CON'UNTS 
1978 006772 OU701 170017 BIC U70037,IH 'MASK OFF ALL BUT ERROR ADDIIESS BITS 
1979 006776 0105041 MOV R5,R2 ,GET ADDIIESS or LOCATION U/IIDER TEST 
1980 007000 042702 003777 SIC tl777,R2 ,POSITION BITS IN R2 
1981 007004 000302 SIoIU R4I 
1 9p2 007006 006302 ASL R4I 
1983 007010 006302 ASL R2 
1984 007012 02('102 CMP Fll,II2 ,PARITY EililOFI ADDRESS BITS CORIIECT? 
1985 007014 001401 8EQ .+4 
199b 00701b 104003 ERROPP ,ERIIOR ADDRUS BITS (PAIHTY REGlSTEil 
1987 ,BlTS U-S) ARE INCORRECT. R5 CONTAINS 
1988 ,THi; ADDRUS or THi: TilT I.oOCATIOIi. 
19"9 ,"Tf/EGw CONTAINS THE ADDRESS OF ThE 
1990 ,PARITY REGIST!" DETECTlNG THE ERROR 
1991 007020 ,0:t262Eo 4,1 CMP (SP)+, (SP)+ ,RESTORE STACK POINTER 
1992 007022 011515 CN1161 MOV (5), (!I) ,IIESTOR&: nST LOCATION TO FIX BAD PAUTY 
199) 007u24 005077 171740 CI.R IITIIEG ,CLUII 1£10111011 Bn IN PAun kEGIsrEil 
1994 007030 0057U TST IIR5 ,READ LOCATION TO SEE IF PARITY IS GOuO 
1~95 007032 005777 1717)2 TST lit REG ,IB PARITY ERROR SET? 
199b 001036 100001 BPI.. .+4 ,NO- BRANCH 
1997 007040 1 0400~ Et!ROfi JlrIRlTING LOCATION WITIi willn WRONG PAHITY 
1998 .CLEAR DIDN'T CLEAR BAD PAPIn 
1999 ,R5 CONTAINS ADDRUS OF THE TEST 
2000 ,LOCATION. "TREG" CONTAIN. THE ADDIIESS 
2001 .OF THE PAUTY II[GISTER DETECTING 
2002 ,THE ERROl< 
2003 007042 005167 17151~ CN1bl CUM OODnG ,TOGG"E BYTE INOICATOII 
2004 007046 100401 BMI .+4 ,BRANCH IF READY 'ro TEST HIGH BYTE 
2005 007050 005725 TST C5)+ , UPDATE ADDRESS POINTER 
200b 007052 020567 171452 CMP R5,HlADR 'THIS 4K DONE? 
2007 007056 103401 BLO is ,NO, TEST NEXT LOCATION 
2008 007060 000207 fiTS ,7 ,RETUfiN TO TEST NEXT BAN~ 
2009 007062 000167 117324 1$1 JMP WIoIP1"A 
~010 
2011 
2012 
2013 

I * .. ********************************************************************* 2014 ,YOfiCE wilONG PAI<JTY 11'1 EACH BYTE uF PARITY MEMORY AbOVE 28K 
2015 ,WPIT!!: WRONG PA~ITY AND FlEAD IT WITH ACTION EIIIABLE SET, MAKING SUPE 
2016 JTHAT A TRAP OCCURS. THEN WRITE AND flEAD IHE SAME LOCATION wITH GOOD PA~ITY 
2017 , (USING SAME DATA) TO SHOIol THAT THE PARITY BIT TOGGLES. MAJ(t; SURE THAT 
2018 'THE ERIIOR ADOfiEss BITS (pARITY R!!:GISTEII BITS 5-t n AI/E CORRECT. 
2019 ,* .. *********** .. * .. ** .... *** .. * .. *********** .. ** .... * .. ** .. ************************ 2020 00706b 104001 TEST17 I SCOPE 
2021 007010 012737 000017 177570 MOV '17,"DISPLY ,"OAD TEST NUMBER INTO THE DISPLAY 
20412 007076 005767 171450 TST NO!(T 'KT11 PRESENT? 
2023 007102 001402 BEQ .+6 ,ns, BRANCH 
2024 007104 000167 000b3& JMP XFRl ,NO, SKIP TO NEXT TEST 
202!) 00711 0 004767 004250 JSR PC,CLRPAR ,CLEA~ ALL PARITy REGISTtll' 
2026 007114 0127)7 007456 000114 MOV .TRP!7, UPARVEC ,SETUP FOR PAIlIlY TRAP 
2027 00'7122 012767 000200 171310 MOV '4100,8ITPT ,INITIALIZE 4K BIT POINTER 
2021:1 007130 004767 004130 JSII ".IIIRALL ,INITlA"lZE ALL PAGES TO NON·~ESIOENT 
2029 00'1134 004767 004274 JsP, ,7,MAPI 'MAp KERNEL 0 TO 8ANK O,RW, KEIINEL 7 
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2030 'TO THE EXTERhAL BANK, ll\ll. TURN ON 
20ll ,THE K T 11 AIIIP MAICE URNEL 1 III' 
2032 007140 012777 001600 172074 HOV U600,iKpAII1 ,INITIA"IZE KEIINtL PAGE 1 TO 281( 
2033 007146 005067 171404 CLR LownG ,CLUII FLAG TO INDICATE TiSTING LOWEll 64K 
2034 00'1152 016"167 i711i4 i 7i H6 iOClV pi"EML,PMEMX 
2035 007160 012767 000002 000366 HOV .2,INDX17 ,SETUP OFf'SET TO CHECK "OWER b411. OF MAPS 
20)0 00716b 036767 17132& 171702 1$1 BIT BITPT,PMEMX ,DOES THIS 41( HAVE PARITY? 
2037 007174 001025 SNE ]I rYES, BRANCH TO TEST IT 
2038 007176 062777 000:l00 1720311 2$1 ADO 1200,iKPAi<1 ,NO, MAP 10 NEXT 4~ 

2039 007 :l04 006367 171310 ASI. BITPT ,UPDATE BIT POINTEII 
2040 a07210 10]366 BCC U ,GO CHECK TO SEE IF THIS 4)( HAS PAIlITY 
2041 007214 005767 171340 TST LOWFLG 'END or 128K? 
2042 007:t16 001025 BNE DONE17 ,YES, nIT 
2043 007220 0052b7 171332 INC LO"nG ,NO, SET FLAG TO INDICATE SKIrT TO 
2044 007 :l24 016767 111 b44 171644 MOV PMEMH,PMEMX ,HIGH 64K lND CHANGE MAPS 
2045 007:l3.! 012767 000001 1712(:10 MOV U,BtTPT 
2046 007:l40 012767 0\)0004 00030b HOV l4,lNUX17 ,SETUP or, SET TO CHECI\. UPPER 64K or MAPS 
2047 00724b 000747 BR U 
2048 007:t50 012705 020000 3S1 MOV .20000,115 
2049 00n5t 005025 5, • CLR (:5)+ ,CLEAR BANK UNDER TEST 
2050 00725& 020527 040000 CI'IP lIS, HOOOO 
2051 007262 103774 BLO 5, 
2052 0072&4 004767 000020 611 JSIl '7,!lWPt7 ,GO WRIT! WRONG PARlTY ANU CH .. CK IT 
2053 007270 000742 BII 2t ,UPDATE AND CHECI( NEXT 4)( 
2054 001272 005037 177572 DONEt7, CLR "SRO ,TUIIN orr ~Tl1 WHEN DONE 
2055 007276 01:2737 000116 000114 MOV tPAtlV!!:C+2,UPAilVEC ,RESTOII!!. TftAP CATCIII:;R 
2056 007304 000167 00.,436 Ji4P XFR1 , GO TO SETUP rOR NEXT TEST 
2057 
2058 ,\IIRlon; ItRON(i PAun TEST II0UTINa; TO TEST MEHORy ABOVE 2iK 
2059 007310 012705 020000 !CloIpl7 , MOV ':20000,R5 ,SET TEST AOOP'S' POINTtP 
2060 007314 005067 111240 CLR OODFLG ,CLEAR rUG TO INDICATE Ti.STING LOW snE 
20b1 007320 012767 125253 17120b MOV '12525],SHD8E ,STORE DUA FOR IJSE BY EIlIlOR TYPEOUT ROUTINE 
2062 007326 012115 125253 WWP17A' MOV '12525),111'15 ,INITIALIZE LOCATION 
20b3 007332 012701 000570 MOV 'MPRO,lIl ,INUIALlZE IIILGISTP;R ADORI:;SS POINTER 
:2064 0073l1t 01:2711 000001 181 sn 11,(1) 'DOltS THIS CONTIIOI.o H:Usn 
2065 007342 001003 B,.E .+10 ,NO, GtT NEXT 
206b 007344 012771 000005 000000 MOV .wWP+1E,IICR1) ,YES- SET WRITE "'"0NG PAilIU 
2067 ,AND ACTION ENABLE 
2061i 007352 062701 000010 AUD UO,lIl 
2069 007156 0201:2'7 000770 CfIIP Rl,nREG ,ALL REGIBTI£IIS SETUP? 
2070 007362 10]765 81.00 11 ,1110- LOOP 
2071 007364 005767 171170 TST ODDYLG ,YES- TUTING HIGH SYTEl 
2072 007370 100405 BMI 2' , YES, iRlttCH 
20H 007312 112715 000253 MOV8 1253,iR5 ,~O, !'IIIlTE wRONG PARITY IN LOlli BYTE 
2074 00H76 142715 000377 BICS '377,filR5 ,DETECT ""IIONG PARITY IoIITIl DATIP-
2075 ,SHOULD TRAP TO TIIP17 8EFORi; DOING THi. DATOS 
2076 001402 000406 Bll U 
207'J 007404 112765 000252 000001 211 MOVS '252 rl CIIS) ,wRITE WRONG PARIty IN HIGH SYTE 
2078 007412 142765 000377 00000 1 BICB tl77,J (liS) ,DETECT WflONG PARITY 1'1Til DUIP 
2079 ,SHOULD TRAP TO TRPl7 BEFOilt DOING THe; Duoe 
2080 007420 012701 000570 3 .. MOY 'MPRO,R1 , IF NO TRAP, CUAII AE AND "IoIP IN ALL 
2081 001424 032711 000001 4.- BIT '1,IIR1 JP~RITY REGISTEIIS 
2082 007430 001003 LINE .+10 
209l 00'7432 042771 000005 000000 BIC IAE+WWP,'(R1) 
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2084 001440 062701 000010 AUD UO,Rl 
2085 007444 020127 000770 C"P Rl,tTllEG 
2086 007450 10]165 81.0 4, 
2087 007452 104002 ERROR ,NO TfjAP ArTEIl wR1TUG AND READING 
2098 'WRONG PARlIY WlTH At SET- VIRTUAL 
2089 ,ADDRESS or LOCATIOto IS IN R5 
2090 ,(MAPPED THRU KERNEL. PAGE 1) 
2091 ,WROTi: L.O_ bYTE IF ODOHG IS POSITIVE 
2092 ,"'ROTE HIGH 8YTi: IF IT IS NEGATIVE 
209l ,tlOTE THAT WilP AND AE WldU. CLEARED 
2094 ,BErOR! EIIROII PlllNTOUT 
2095 001454 000512 8M CNT17 
2096 
2091 ,WHEN WRONG PARITY OATA IS READ BACK, SHOULD ENTER HERE VIA TIIAi' TO 114 
2098 001456 012101 000570 TRP17. MOV .",PRO,R1 ,PUITY TRAP OCCUIIREO- SEfORE CHECl\ING 
2099 007462 032711 000001 TRP17A1 BIT 11,iRl ,IT, CLEAI< IiIllP AND Ai. I ... ALI.. kEGISTERS 
:Uoo 007466 OOlOOl BNt .+10 
2101 0074'0 OU771 000005 000000 8IC UE+WI'P"CRll 
2102 007476 002701 000010 ADO 110,R1 
210l 007502 020127 000770 CMP fll,.TREG 
2104 007506 10)165 BLO TRP17A 
2105 001510 012701 000570 ",ov tMPRO,R1 In"'D REGISTEk THAT SENSED THE ERROR 
2106 001514 01270l 000772 MOV n~DCO,Rl ,SETUP PTR TO INDICATOR 
2107 001520 005067 i71244 CllR TREG 
2109 007524 032111 000001 U. BIT U"Rl ,DOES THIS COhTROL EXIST? 
2109 00'7530 001017 BHE 2. ,NO, SR1HCH 
2110 007532 005771 000000 TST '(R1) ,YES- IS ERROR SETl 
2111 007536 100014 8PL 21 ,NO, BRANCH 
2113 001540 005167 17 t 224 TST TREG HES- wAS IT ,sE'I IN ANY OTHER REGISTER AI..S01 
2111 001544 001401 BEQ .+4 ,NO- BRA~CH 
2114 007546 104002 ERROfi ,EflROR SET It< MORE THAN ONE PARITY REIOISTER 
2115 ,ArtER ):I!AOl~G wRONG PAf<ITY IN ,"OCATlON 
:U16 ,whOSE VIRTUAL ADDRESS IS IN 1<5 
211' 0075!S0 Ol6761 170744 000002 8IT SITPT,2CRl) ,DOES MAP It.DICATE THAT THIS kEGISTER 
U18 ,CONTROLS THIS "'P;MORy? 
2119 007554 IhDX11·.-:ii 
2120 007556 001001 8HE .+4 ,YES- B):IANCIl 
21411 007560 10400;} ERJoIUf! ,pAl<ltY 11I::GJ.8T£I< RESPONIJ£.IJ TO MEIolORY 
2122 ,NOT I"'C,"UO!O IN ITS MAP. Rl I'OINTS TO 
2131 , TH!; PARITY REGISTER' 5 ADOPESS. !IS 
2124 ,CONTAINS VIRTUAL AUDREss Of THE L.OCArION 
2125 'tiElNG nSTIW CMAPPEU THRU KEJoI"'EL 
2126 ,PAGE 1) 
2127 00756, 011167 17120'1 MUV ,Rl,TREG ,STORE REGISTER ADURESS 
2128 007566 010104 "'OV Al,R4 ,STOAE PTI< TO IIIOICATOR 
2129 007570 062701 000010 211 ADD Uo,Al 
2130 001574 00572) TST (itl)· ,INCREMENT PTII 10 INDICATOR 
2131 0075'h 020127 000770 CMp Rl,ITRF.G 
2132 007602 103750 81.0 11 ,LOOP U~TIt. ALL THE PARITY REGISTERS 
2133 I HAve; BEEfi CHiCHI) 
2134 007604 011567 17072& NOV (5),iO,\5 ,iAVE CONTENTS 0' LOCA'UON U"O!R Tt.ST 
2135 007610 022115 la535l CMP t125253"R5 ,DID 8JCB ChANG!:: DATU 
2136 007b14 001401 8EO .+4 ,tlO, CONTINUE 
2131 0071:111:1 10400A ERROR ,DATA WAS Io!ODIFlEO 8Y THE aICB WHlCH 
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21311 ,GOT A PARITY Eli ROil TMAP- SINCE PlRITt 
2119 ,TRAP OCCURRED, CONTf:HTS SHOULD NOT 
2140 ,HAVE SUN IIOOIfIt:D. R5 CONTAlhS lEST 
2141 ,LOCATION ADDRESS (VIRTUAL, MAPi'EO THiW 
2142 ,KERNEr, PAGE 1). ~'l'REG' COHTAI~S ADDRESS Of 
214l ,PARITY Rt-GIISTER DEnCTltoG PAilITY I:RRUft 
2144 00'620 00576' 171144 IST TREG "'AS PARITY ERPOR sn IN ANY REGlSTI::Rl 
2145 0071:124 00100l SHE U !YES- BI<ANCri 
2146 0071121:0 104002 Eiolj:lOR ,PARITY TJlAP OCCURR'D ON RUOING 
214' ,WAON€; PARITY ",ITM At 8£1 BUT NU 
2148 ,REGISTER MAS THE PARITY ERROR bl1 
2149 ,SET. R5 CONTAIU VIRTUAL ADDRESS 
2150 ,0' TH! TEIT LO(;ATION (MAP'lD THRU 
2151 ,KEIlIlItL PAGE 1) 
2152 007/:130 OU04:.u 8R .. 
2153 007632 001022 8HE 4. ,HO, 8RANCH, DO NOT CHECK THE 
21!4 007634 022714 000001 HI eMP U,CA4) , IS TH15 A CORE PARITY RE.GlS'1'E.Rl 
2155 007640 001017 BNE 41 ,NO, 8):1A"CH. DO HOT CHECII THE 
2156 ,ADDRE88 SITS or THE LAST PARITY 
2157 ,ERROR 
2158 'If COJlE. ~tc;, CH!CK tr AOIJREBS 
2159 ,BITS Or LAST PAR ERR wERE. !!TORED 
2160 0071:04:2 017701 171122 iIIIav IITREG,Rl ,GET CONTENTS Of RE.C;ISTE~ DULCTI"'G PARITY EI<ROIl 
2161 00764t1 042701 170037 eIC '1700l7,R1 ,MASII Off UL eUT AllDRtSS IHTS 
2162 007652 010502 MOV RS.R2 ,CALCULATE TOP 7 BITS Of ERROR ADDRESS 
216] 007054 042"102 163777 SIC 1163777 ,~2 
2164 007660 000102 'wAil R2 
2165 007662 006302 ASL R2 
216b 007664 006302 ASL R2 
216"1 007666 067702 171350 lOD IKPARl ,R2 
2168 0076'72 020102 CMf' Fll,R2 ,PARITY ERROR ADDRESS BITS COl<RECT7 
2169 007674 001401 BLQ .+4 
2170 007676 104004 ERRORI ,PARITY EilRUR AIlDFlEIIS BlTS (PARITY 
2171 ,REGISTER BITS U-5) INCORRECT 
217:.1 , "TAEG" CONTAINs ADDPESS OF PAun 
2173 ,~EGtsTEP. 1<5 CONTAINS THE VIRTUAL 
2174 ,ADDRESS Of TiiE TEST LOCATIo", 
2175 , (MAPPED THRU KERNEL PAGE 1) 
2176 007700 022626 4" Ci04P (IP)+. (8Pj" ,RurORa: STACK POINTEfl 
2177 00770a 011515 CNT 17 I MOV (5), (5) ,RESTORE TEST LOCATION 'PO FIX SAD PAR1U 
2178 007104 005077 1"11060 CLF! IITREG ,C1.EAJI ERROR SIT IN THE PARITY iI!GHlTLR 
2179 007110 005715 TST '115 ,MUD LOCATION TO lEE IF PARITy 18 GOOD 
2180 007112 005717 1710!sa TST nllEG , IS PARITY LRROfi BET7 
2181 00'7716 100001 8PL ,+4 ,NO, BRANCH 
2192 007720 104002 !RROR ,WRITING LOClTION wITH WRlTE ;'RONG 
21al ,PA~lTY CLEAl'~ DIDN f T CLUR SAP PAIUH 
2184 '-TUG" CONTAINS THE ADDRESS OF THE 
2185 ,PARITY REGlST!R. RS CONTAlNS THE 
2186 ,VIRTUAL ADORUS or THE TUT LOCATION 
::!, ,(;"At't'iiJ HiitU ;';j;!'NC;" "Alii 1} 
:;U89 00172:i! 00516'7 170612 COM ooone; ,TOGGLE anE III0lCAtOR 
2189 00172t1 100401 B~I ,+4 ,BRANCH IF HIGH BYTE NOT YET TESTED 
2190 001730 005725 TST (5)+ ,UPDATE ADDItUS POI NUll 
2191 0077):2 0205:z7 040000 C"IP R5, ,40000 'TH18 4K DONU 
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2192 007736 103401 BLO 11 ,NO,T!ST NUT LOCATION 
219l 007740 000207 IITS t7 ,ns, RETURN TO CHECK rOR NEXT 
2194 ,BANK TO IU: TILlITE!) 
2195 007742 000167 177)60 lSI JMP WlfiP17A ,GO AND TEST NEXT LOCATION 
2196 007746 104001 xrRll SCOPE 
2197 ,IF THE FIRST BANK (BANK 0) IS PARITY MEMORy, SETUP TU TEST IT 
21ge ,COpy TH!: FIRST 4K TO THE SECOND 4K, MOVE THE STACK POINTER TO aANK 1, 
2199 ,AND THEN JUMP TO THE COpy OF TEST20 IN BANK 1 
2200 007750 OU767 000001 171114 BIT tt.P"'!ML ,IS rIRST 41<. PARITY? 
2201 007756 001002 BN! .+6 ,l:lfjANCH IF ~ ES 
2202 007760 000167 001254 JMP DONE ,NO. DONE WITH TEST 
2203 007764 032767 000002 171074 eIT '2,MEML ,15 THERE A SECOND 41<.(BANK 117 
2204 oon7:1 001002 SNE .+6 /yES. BRAHCH 
2205 007774 000167 001240 JMP DONE .,NO. EXIT 
2206 010000 0050n t 77716 CLR UPS ,CLEAR STATUS REGISTER 
2207 010004 004767 t)OJl54 JSR t7 ,CLkPAR ,CLEAR ALL PAkITY REGISTERS 
2208 010010 012700 010000 MOV 110000,RO ,RO IS COUNTER TO MOVE 4K 
2209 010014 005001 CLR Rl ,Rl POINTS TO LOCATION 1'1 BANI'. 
2210 010016 011161 020000 UI MOV 'Rl,20000(Rl) ,COpy FIIOM flANI< 0 TO BANK 1 
2211 010022 005721 1ST (Rt)+ ,MOVE POINTER 
2212 010024 005300 DEC RO ,OOt.E WITH 4K1 
221l 010026 001373 BOlE 11 ,~o- bRANCH 
2214 010030 062706 020000 AOD '20000,sP ,YES, MOVE STACK POINTER TO POINT TO iUNK 
2215 010034 012767 030114 025764 MOV UEST20+20010, RETURN+20000 ,UPDATE SCOPE RETURN IN BANI< 1 
221b 0101142 Ob27&7 020000 023144 ADD .20000. ERRA1+20000 ,UPDATE ADDRESSES USEu IN ERROR TYPEOUT 
2217 010050 062767 020000 023140 ADD '20000.ERRA2+20000 
2218 010056 062767 020000 023142 ADD ,20000, ERRAl+20000 
2219 010064 Ob2767 020000 OH1l6 ADD '20000, ERRA4+20000 
2220 010072 062767 020000 023140 AuD '20000, EP"A5+20000 
2221 010100 000167 020010 Jill' 1'Io.ST20+20010 ,GO TO 'UST 20 IN BANK 1 
n:n 
2223 
2224 
2J25 , •• * .* ••• ** ******* * ••• * •••••••• * ••• *. ** •• ***.** •• * •• * •• *. ***.*** ••• ** ••• 
2:126 I1F FlRST 41<. IS PARITY MEMORY, CHECK IT WlTlt A SERlES OF PATTERNS 
2227 ,THIS SliBTEST IS RUN IN BANK 1 HOOOO ABOVE THE ADDR~:SSE5 IN THE LISTING) 
2229 ,* ••• ** •• **"".*"**""*".*."."*,,.*.* ••• * •• *,, •• * •• *.,,*.*,,,,* .... * .. **.* •• ** ... *. 
2229 010104 013746 177770 Tl!:ST201 MOV .,PS,-(SP) 'TliES! 2 LINES DO THE SAME AS A SCOPE WITHOUT 
2230 010110 004767 005b14 JSR PC,SCUPEC ,USU<I AN EMT 
2211 010114 012737 000020 171570 MOV lI20,UDISPI.y ,LOAD TEST NUMBER INTO THE DUPLAr 
2232 010122 004767 OOn]b JSI! '7.CLf<pAR ,Cl"EAR AI-L PAf<.lTY R&:GIStiRS 
22ll 010126 012704 021040 MOV IpARPAT+20000. R4 ,INI TIALIZE PATTERN pOINTER 
2234 010132 005005 Cl"R R5 
223~ 010134 00$025 111 CLR (5)+ rINITIALL¥ CLEAR ijANK 
2236 010136 020527 020000 CI<lP R5,120000 
2237 010142 103774 tlLO U 
2238 010144 012737 Ol0352 000114 MOV URP20+20000, •• pAIOVEC ,SETUP TRAP REtURN 
2239 010152 012701 020570 MUV t!4PRO+20000.lIl ,SETUP TO SU ACTlON EIOAijLE IN ALL 
2:.!40 pPAIUTY REGISTER! PRESENT 
224t 010156 0]2711 00000 1 2$1 BIT U,Ii\Rl 
2242 010162 001003 SNE .+10 
2243 010164 012771 000001 000000 Mav 'At"(R1) /tiET ACTION ENABLE n IOt;GlsTEP IS PiIESENT 
2244 010172 062701 000010 ADD flO,Rl 
224~ 010176 020121 020770 CMP Rl, tTkEG+20000 
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2246 010202 103765 81.0 2. ,IIRANCH UNTIL ALL RfGISTER ADDRESSES 
2247 ,HAVE BEE'" CHECKED 
2248 010204 004767 000022 ]51 JSR ,7,CKBKO ,EXERCISE THIS 41< 
2249 010210 005724 TST (4)+ ,UPDATE PATTERN 
2250 010212 005714 TST (4, ILAST PATTERN1 
2251 010214 001373 SNE 3; ,NO. LOOP 
2252 010216 004767 001142 DON~20 I JSR pC,CLRPAR ,CLliAR ALL PARITY REGISTERS 
225) 010~22 012737 00011a 000114 MOV ,pAio\VliC+2,lhpARVEC 'RESTORE TRAp CATCHI:.R 
2254 010230 00052b 8R TEST21 ,GO TO NEXT TEST 
2255 
22!16 ,I'AI<ITY '4I:.MuRy TE:ST ROUTINe: 
2257 ,WRITES AND CHECKS I:!:ACH T.OCATION IN BANK 0 (EXCEPT 114 AND 11t1) 
2259 ''''ITH VAI,UE POINTEl) TO BY R4 
2259 010232 005005 CI<8KO. CLR A5 ,st:T ADDRr;sS POINTEk 
2260 010234 011415 181 I4IJV (4)'(5) ,WRITE PATTERN 
2261 010236 021415 CM!> (4),(5) ,DATA OK? 
2262 010240 001404 SEQ .+12 , YES- BRANCH 
2263 010242 013746 177776 MOV Il'PS,-(Sp) ,St.TUP TO Du ERROR CALL va JSR 
22'" 01024b 004767 002ti72 JSR PC,ER!' ,EPROR_ DATA I!'ICORRECT !N LOCATION 
2265 ,"'!jOSE AoDRI:.SS IS IN R5. k4 POINTS 
2266 ,'1'0 TIU: VALUE WRITTEN. 
2267 010252 005725 TST C5)+ ,UPDATE ADDRESS POINTER 
2268 010254 020527 000114 CMP R5,U14 ,00ro'T CHANGE. CONTENTS 0' 114 AND 116 
226~ 010260 001002 SNE .+6 
2270 01021'12 oe2705 000004 ADO .t,R5 
2271 010266 020527 020001l CMp 1015,#20000 ,HAS THE ",HULE BANK tsEE)l TESTED "'ITH 
2:.112 ,THIS PATTERN? 
2273 010272 103760 ijLO 11 ,NO, BRANCH TO TEST NEXT LOCATION 
2274 010274 005067 010470 CLI! TR£G+20000 'US, DID ANY PARITY ERROR BITS St.T? 
2275 010300 012701 020570 MUV .... PRo+20000, I'll 
2276 010304 0]2711 000001 211 8IT '1,(1) 
2271 010310 001003 Bi'iE .+10 
2278 010312 005771 000000 1ST ~(~1l 

2219 010316 100400 8Ml 31 ,YEs- 8RANCH 
2280 010320 062701 000010 ADO '10.Rl 
2281 010324 020127 030770 C",p I'll, .TI(E<I+20000 
2282 010HO 103765 8LO 2. 
2283 010332 000207 RTS " ,NO- RETURN 
2294 010334 013746 177776 lSI MOV "'PS.-CSP) ,SETUP TO DO ERROR CALL OJ 11 JSR 
2285 010340 004767 002600 JSR PC,C:Rk ,ERROR- PARITY ERAOR lilT SET ANlI NO 
2286 ,PAIlITY TRAP UCCURRED 
2287 ,(AE wAS SET) - R1 POINTS TO ADDRUS 
2288 ,all' PARITY REGISTER 
2289 010344 022b26 CI'IP (SP)+'(Sp)+ ,RESTORE !'fACt( POINTER 
2290 0111346 0001f!7 177644 JMP DON£20 
2291 
2292 ,PARUr TRAP SERVICE (NO TRAPS TO 114 SHOULD OCCUIl IN THIS SUBT&:ST) 
2293 010152 005067 010412 TRP20 I CLR TRE<I+20000 
2294 010356 012701 020570 MOV IMPRO+20000, A 1 ,rIND THE REG15TER RECORD'NG A PARn'Y ERRUR 
2295 010362 032711 000001 111 8lT H,eRl) 
2296 010166 OOtOOl B"E .+10 
2297 010310 005111 000000 TST tCRll 
2298 010374 100412 BMI :U ,BRANCH If' ERROII IS SET 
2299 010376 062701 000010 ADD HO,Rl 
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:UOO 010402 020127 020770 C"tP Pl, .TFlEG+20000 
2301 010401> 103765 8LO 11 
2302 010410 01]746 177776 MaV iUPS,-CSP) ,SETUP TO DO EIIROR CALL vIA A .JSft 
2]03 010414 004767 002f!24 JSR PC,EIIR ,ERROP- PARITY TFiAP TO 114 OCCURIli.D DUIllNG 
3304 'TEST 20 BUT NO REGIST!IIS HAV£. PARIn 
2305 010420 0004]0 8M U ,t,RROI< sn 
2106 010422 017102 t)ooooo 211 "IOV "R1),1'I2 ,SAVE CONTENTS OF PARIT~ REGIsTi.R 
2307 01042t) 005003 CLR Rl ,INITIALIZE AOORESII POINTER 
2]08 010430 005071 000000 3 .. CLI! 'CAO ,CLEAI< PARITY FlEGIISTEP 
2309 010414 005713 TST IUU , READ LOCAT ION 
2310 010416 0057'11 000000 TST fCR1) ,PARITY Eft liaR SETl 
2311 010442 100413 8141 4, .YES- BPANCti 
2312 010444 00572] !ST (R)+ ,MOVE POINTER 
:1313 01~446 ~2~:n7 020000 CMP Rl,.20000 
2314 010452 10)766 8LO 1. 
2115 010454 010271 000000 MOV R2,"(oI1) ,RUTUR! PARITY REGISTER CONTLNTS 
2316 010460 013746 171776 MOV "Ps,-(SP) ,SETUP TO CALL t;RIIOR VlA .JSk 
2317 010464 004767 002454 JSR PC,!!;RR ,PARITY ERROII OCCURRED "'HILE TESTING 
2lt8 ,BANK 0 BUT NO BAD PARITY ioiA5 rOUND 
2319 ,DURING SCAN OF BANK O. Rl POINTS 
2320 ,TO THI!: ADDRESS or THt: PARITY Rt:GIST!H 
2321 ,Dn!CTING THf: ERROR 
2322 010UO 000404 BR 5, 
2323 010472 013746 177776 411 MOV (I,PS,-CSP) ,SETUP TO DO ERROR CALL VIA JSR 
2324 010476 004167 002442 JSI! PC,ERR ,PARITY EkROR wl'lILE EXERCISll'<G MEMORY 
2325 ,BANK 0- R1 POINTS TO ADDRESS Ot PARIn 
2326 ,REGISTER DETEC'! I1IG THE ERROR. R3 CONEAU! 
2321 JTtI£ ADDRESS of iHE LOCAilON I1AVING 
2328 ,So\D PARITY 
2329 010502 022626 5 •• Cf4P (SP)"', cap)+ 
2330 010504 000207 lITS ,7 ,REtUllii To CHECK USING Tlil:. NEXT PATT!I'IN 
2311 
2ll:! 
2333 
2114 • ********.* •• *.* •••••••••••••••• ***.***.*.****.***.* •• ********.*****.*** 2335 .YORCE WRONG PAPITY IN EACH LOCATION 111 BANI< 0 
2336 ,NOTI!: TkU THIS SUsT!ST IS EXC;CUTED IN BANK 1 (20000 AeOY[ AODRESSIS 
2337 ,IN TtiE LlSTING), "lAKE StillE THAt .. RONG FARITY IN EACH BytE CAN BE DtTl:.CTEO, 
2H8 'AtiD THAT WHU GOOI) PARITY IS WPITTEN AND READ NO PARln ERFIOP IS DE!I:;CTED, 
1319 iCHECJ( E~RCR AOO~Es.s BITS (PARIli RiGlSTER BIts 5-11, 
2340 , ............... **.** .... ** ••• * •• ** •• ******.* •• *** .. *** .. *** ... ****.********* 2341 010506 013746 177776 T!n211 MOV .. ps,-rsp) ,,u,,,E AS SCOPE "'ITHOUT DOING EIo4T 
2342 010512 004767 005212 JSR PC,SCOPEC 
2343 010516 012717 000021 177570 MOV ·21 • .,DlSPl.Y ,LOAD TEST NUMBER INTU THE DI5PI.Al' 
2344 010524 004767 002614 JSR PC.CLRPAR ,CLEAfi ALI. PARITY f1EGISTER5 
2H5 010530 005005 CLR R5 
234& 010532 005025 1" CLR iRS)· JCLt.A~ I'A~I!Y EiCRORS IN BANK 0 
2H7 010534 020527 020000 CMp R5,.20000 
2348 010540 10]774 81,,0 li 
2349 
2150 ,WRITE WRONG PARITy TEST ROUTINE 
2351 ,USING SA"!E DATA YAI.lJc;, WRITES A"O CHECf(S PAi<lTY 11\1 iol<OiliG SlATE 
2352 ,AND THEN IN CORRECT STATE TO PROVE TI'IAT PARITY BITS TOGGLE 
235] 010542 005005 WwP4l11 eLR 1'15 ,SET TEST AD DR US POINTt.FI 
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H!14 010544 005067 170010 CLR OODnG ,CLEAR FLAG TO INDICAn; TUTI"G LOW un; 
U!55 010550 012767 125:l53 16775& '40V U2S253,SHDBE ,STOFIE DATA ,.011 USt 8Y I:;IIROII rynOUT i<OUTl"t. 
2356 010551> 01271~ 125215] io .. P~tAl MOV 1125253,@)R!i 'INITlAI.IZ! LOCATION 
U57 010562 (') 12701 020570 I'OV ''''PRO+20000,Al ,SETUP TO SU "'fiITE "I<ONG PAIllTY 
2358 ,IN ALL RI:;GI8TEI<S 
2359 010561> 032711 000001 111 aIT 11,(1) 
2360 010572 001003 BNE .+10 
2361 010574 012171 000004 000000 I'OV JWwP"(~ll ,sn .. RITt. ~~ONG PAi<lTY 
H62 010602 062701 000010 AOP 110,1<1 
H6] 010606 020127 020770 CMP I'll, .TI<EG+:lOOOO 
2364 010612 1017Et5 @L.O 1$ 
2365 010614 005767 16774u TST OODnG IIEST INC; HIGH B'iTE? 
Ht.6 010620 100404 8Ml 21 ,ns, BRANCti 
2361 0101122 112715 000253 NQVI;! .253. iRS ,NO, "'IIITE "ROtool> PAI'IITY IN LUI'! llyrE 
23&8 010626 005715 TST (RS) ,DETECT WROhG PARITY WITH OATI 
2369 010&30 000405 8R U 
2370 010&32 112765 0110252 000001 211 Mova ,252,HII5] ... ~ITI:. wRONG P""In 1'" t1IIOH 8Ul:. 
2371 010UO 105765 000001 TSTS 1 (Rf!) ,DEUCT WPONG PARITY WITH DATI 
2372 010644 012701 020570 HI MOV tMPFlO+20000, FI 1 'sETUP TO CLt.Ap Io"P IN ALL. pARI TY PI:.GlSTi!(S 
2313 010650 012703 000"2 MOV IlNDCO,R) ,POINTER TO INDICATOR 
2374 010654 032711 000001 411 BIT 11,'Rl 
2375 010660 00100] SNt .... 10 
237b 010&62 042771 0(10004 000000 BIC "'wp,~rR1) ,CLI:;AR iIIWP IN ALL PARITY IIEGIST£.FlS 
2377 010670 062701 000010 ADD 110,1'11 
U78 010674 020127 020770 eMP R 1, .TREG+20000 
2379 010700 10]765 BLO U 
2380 010702 oUt701 020570 MOV U'PRO+:lOOOO,lH ,CHECK TO SI:.£. IF ANY RECISTt.R DETECTED 
2381 010706 005067 170051> CLR TREG ,THE PARITY EI<ROl< 
2382 010712 0)2711 000001 LOOP21. 8IT U"Rl 
2l8] 0107U 001024 8!'oiE SI 
U84 010720 005771 000000 TST (HR1) ,CHECI< PAIlITY REGISTER 
2U5 010724 100021 8PL 5. ,8RANCH IF "ARITY ERIWR IS NOI SET 
2386 010726 005767 170036 !ST TREG ,wAS PARITY EilROR SET IN ANY UThl!:R I<EIOUTER? 
2387 010732 001404 BItO .+Ut ,NO- 8RANCH 
2388 010734 013746 17777Et MOV "PS,-(SP) I SETUP TO DO E!'IRQR CALI. VIA A ..lSR 
2U9 010740 004767 OCl2200 JSM PC,ERR ,ERROR- 'AIIUX IIIAOA sn IN HUPE THAN 
2390 ,ONE REGISTER AfTER WAITING w*,ONG PARlTY 
:391 ,UI LOCATION "'HOSE APl)RESS IS IN "5 
2392 010744 032161 000001 000002 8IT ti,leR!) ,Don MAP INDICATE THAT T.'Ils RtGIUl:.1I 
2)93 ,CONTilOLS 'IH18 HEMORY? 
H94 010752 00100. 8N! .+12 ,ns, 8RANCH 
2395 010754 013746 177776 MOV "ps,-CSp) ,NO- sETUP TO DO ERROR CALL V 1A A ..lSR 
2)96 010760 004767 002160 JSR PC,iRR ,ERROR_ PARITY ilEGISTER f1tapo,..o~o 
2397 .TO IIEMORY .. HICH IS NOT IN US MAP, 
U9S ,111 POINTS 10 PARITY REGIITEP'S AoOREll, 
3399 ,115 CONTAINS ADOIIESS OF LOCATION SEitH; 
2400 ,TUTEO 
2401 010764 01116'7 17 0000 MOV III1,TREG ,STORE R!GISl'EII APPliES! 
2i02 ~! ~?.,o ~!:2?~1 ~(l!H)HI III!! iOO 110.1011 
2403 010774 00'723 TST (R))+ 
2404 01071t. 020127 030770 CMP Rl, tT1IEG+30000 
2405 011002 10nn no LOOP21 • DRANCH UN'fIL ALL RLGlSrER8 HAVt; IIEt:N 
2406 ,CHECUO 
2407 011004 005767 16'160 TST TREG ,IoIAS FAllIn ERIIOP SET IN Aln I<t:GlSTLRJ 
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2408 011010 001005 liNE 61 I¥U- BRANCH 
2409 011012 013746 1777711 MOV "PS.-CIP) , NO- SETU~ TO DO ERROR CALL V:LA A wSR 
2410 0110111 004767 002122 JaR PC.ERR , ERROP- NO REGISTER HAS PARITY ERROR 
2411 ,SET AFTER READING WRONG PARITY IN LOCATION 
24102 '~HOSE ADDRESS IS· IN R5 
2413 0111122 000423 BR .,. 
2414 011024 0227U 000001 6 .. CMSI 11. eM) 'IS THIS A CORE PAR REG? 
2415 011030 001020 BNE 7. ,NO. BRANCHeMDS PAR REG DOES hJT 
2416 ,STORE ADDP BITS UF PAR ERROR) 
2417 011032 017701 1677]2 MOV URt:G,R1 ,GET PARITY REGIITER CONTI::NTS 
2418 0110311 042701 1700J7 BIC U70037.Rl ,MASI( ALL BUT ERROR ADDRESS BITS 
2419 011042 010502 MOV R5.P2 ,GET ADDRESS 0' LOCATION UNDEfi TEST 
2420 011044 042702 003177 8IC U777,R2 ,POSITION BITS IN R2 
2421 0110511 000302 adS R2 
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2422 011052 006302 ASt P2 
'2423 011054 006302 ASI. R2 
2424 011056 020102 CM\' Pl.P2 'PARITY ERROR ADDRESS BITS CO~RECT7 
2425 011060 001404 SEQ 7S ,SPANCH IF ¥ES 
24211 011062 011746 177776 MOV ,.ps.-CSP) n.o- SETUp TO DO ERROR CALL VlA A "5R 
2427 011066 004761 002052 JSR PC,ERk ,ERROF- ADDRESS BITS (PARITY I!f,;GUTER 
24211 ,lilTS S-l1) INCORRECT- ADDRESS or PARITY 
2429 ,REGISTER IS CONTAINED IN LOCATION "TREG" 
2430 , 'DDRUS or TEST LOCATION IS IN R5 
2431 011072 011515 7 •• MOV 'R5,ilR5 'RESTORE TEST LOCATION TO fIX BAD PARIn 
2432 011074 005077 11,'670 CLi< UREG ,CLEAR ERFOR BIT UI PARITY REGISTER 
2433 011100 005715 TST ,R5 ,READ LOCATION TO SET IF PARITY IS GOOD 
2434 011102 005771 1 &71162 TST IilTRt:G ,CHECK PAPITy ERROr< BIT 
243!1 011101) 100004 BPI" ,+12 ,~RANCH IF NOT SET 
24311 011110 013746 177776 ~ov IHPS.-CSP) ,SETUP TO DO ERROR CALL VIA A "8R 
2437 011114 004767 002024 JSR PC,~RR ,ERROP- WRITING LOCATION WITH WRITE 
2438 ,wRUNG PARITY CIoEAR DIDN'T CtUR BAD 
2439 ,PARITY (ADDRESS OF LOCATION IS IN R5) 
2440 ,"TREe;- +20000 CONTAINS THE ADDRESS 
2441 ,OF ThE PARITY REGISTER 
2442 011120 00511,7 16'1434 COM OUDFLG ,TOGGLE BYTE INDICATOR 
2443 011124 100401 81011 ,+4 , BRANCH l' HIGH Bnl:: NOT YET TESTED 
2444 011 126 005725 TST (R5)+ , UPDATE ADDRESS POINTER 
2445 011130 020527 020000 CMP R5. _20000 , THIS 4K DONU 
2446 011134 103610 8LO WtoP21A I LOOP TILL ALL 41< HAS BEEN TESTED 
2447 011136 004767 002222 JSR PC.CLRPAR ,CLEAR ALL PARITY REGISTERS 
2448 011142 013746 177776 140V 'ilPS.-CSP) 'SETUP TO CALL sCOPE vIA JSR 
2449 011146 004767 004556 JSR PC,SCOPEC ,SCOPf. 
2450 
2451 ,coPy SECOND 4K BANI( SACK TU FIRST 4K AND RETUfiN TO FIRST 41(. BANK 
1452 011152 012700 010000 XF"<I' MOV HOOOO.RO ,RO IS USED AS A COUNTER 
2453 011156 005001 CJ..R Rl 'Rl POINTS TO THE CURRENT LOCATION 
2454 011160 016111 020000 1$1 MOV 20000(Rl"'Rl ,COpy BANK 1 TO BANK 0 
2455 011164 005721 T&T (Pl)+ 
2456 011166 OO!llOO DEC PO 
2457 011170 ooun BN! 11 
2458 011172 162706 020000 sua noooo,IIP 'RESTaRt: STACI< POINTER 
24!19 011176 t6Hl7 020000 011214 SUB '20000, .. EIIRA 1 
2460 011204 162737 020000 013216 sua 120000,hERRA2 
246 1 011:212 162737 020000 013226 SUB .20000, Ii.ERRll 
2462 011220 1627]7 020000 OU2]O SUB '20000, .. ERRA4 
2463 011226 1627)7 020000 013240 SUB '20000, htRRA5 
2464 011214 000U7 011a40 JII4P UOONE ,RETURN TO SANK 0 
2465 
2466 
2467 
2468 ,**** •••••••• *******.******-*-****-********-*--**-----**--** ••• * ••• *.*--2469 ,AT THIS POINT EXECUTION RETURNS TO BANI( 0 
24'70 ,**-** •• **-***_ •• **--_._*_ ••••••••• ***.*-***_.*.*-----*_._-*---_ •• _**-*-
2471 011240 012737 000116 000114 DOHE. MOV ,PARvEC+I, •• PARVEC ,lIEnORE TRAPCATCHER 
2472 OU246 012706 000510 HOV UTKPT.SP ,REINlTllLIZE STACI< PoaTER 
247) 011252 004767 003106 "SR " ,CLRPAR rCLUR ALL pARITY REGISTERS 
2474 011256 005267 167262 INC PASCNT ,nEP TRACK or PASSES COMPLETED 
2475 011262 004567 003502 "SR P5.0ACNV 
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U'76 Olta66 000544 PAlCNT 
2477 011270 0167U NPCNT 
2471 011272 000006 6 
2479 011274 104000 ryPE ,TyPE BELL, "EtiD PUS-" AND PASS COUNT 
24eo 011276 01671!5 HPGENO 
2481 011100 011705 000042 LOGICAL 1 !olav "4;;1,115 ,1-0ADED 8¥ HOtilTOII? 
2482 011304 001405 BEQ CONT ,BFlA"'CH lP" 100 
2nJ 011]06 000005 R~UT ,SETUP fOR Ml/NITOR EXIT 
2484 011310 004715 JSR 7, (5) 
2485 011312 000240 NOP 
2486 011114 000240 NOP 
2487 011316 000240 NOP 
2488 011320 012737 000400 177570 CONTI BIT _BITS,USR ,SwITCH 8 SET? 
2489 01U26 001401 SiO .+4 
2490 011330 000000 HALT PIAU AT ~NO Of PASS S~l 

2491 011332 105767 167550 TSTS STPP'LG 
2492 0113311 0010011 IlIoE 11 '1f NO TERMINAL, 8UP 
2493 011340 t05777 1117534 TSTS UPS ,!ill f rOil TTY TO P' PHSH 80 THAT RES!:;T 
2494 011344 tOO375 BPL .-4 ,iliON I T CLOBIIEk THE ijl!;LL 
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2495 
24" 
2497 
2498 
2499 
2500 
2501 
250;;1 
2503 
2504 
2505 
2506 
2507 
2508 
2509 
2510 
2511 
251a 
2513 
2514 
251!5 
2516 
2517 
2518 
2519 
2520 
2!521 
2522 
2523 
2524 
2525 
2526 
2527 
21128 
2521 
2510 
25H 
2513 
25ll 
2534 
25lS 
2U6 
2537 
2538 
2519 
2540 
2541 
2542 
254l 
2544 
254!5 
2546 
2547 
2548 

011346 
011154 

011360 
011366 

011]72 
011376 
011402 

011406 
011412 
011420 
011426 
011434 
011442 
011450 
011456 
011462 
011466 
0114741 
011476 
011504 
011510 
011512 
011520 
0115211 
011534 
011536 
011542 
011!i50 
011552 

011560 
011562 

011564 
011572 
011574 
011602 
011.610 
011614 
011622 
0116H 
0116JO 

112717 
000167 

OU7J'7 
OOSH'7 

005067 
0047117 
004767 

005067 
012767 
012767 
012767 
012767 
012737 
016777 
005737 
005737 
005737 
005H7 
067767 
006167 
103006 
012767 
012767 
02:n67 
ooun 
0050)7 
012737 
0002(17 
046717 

022626 
0007U 

012767 
OUU6 
0127J7 
012761 
OO!l067 
012767 
005001 
005761 
OO!l761 

000000 
170404 

011564 
17'7572 

167154 
0011162 
0020211 

Inll4 
17'7771 
07'777'7 
00000 1 
001066 
01155a 
167072 
oal000 
025000 
031000 
035000 
000200 
16'7010 

000001 
001070 
007600 

177572 
000006 

lb6742 

000001 

011674 
000177 
167254 
000001 

001000 
005000 

167526 

000004 

16'744b 
167442 
167064 
1671(16 
000004 
167564 

167042 

167000 
167022 
167012 

000004 

1116770 

166760 

000004 
167256 

166676 

1 .. 
"'OV~ 
JI4P 

,CJUIPUT A NULL 

, ••••••••••••••••••• * ••••••••••••••••••••••••••••••••• * ••••••••••••••••• 
'CREAT!: "'AP INDICATING WHERE 4K BLOCKS Of ME140RY APE PRESENT , ...................................................................... . 
MAPI'I!:M I MOV 'MAPMIi,"4 I SET NO MEM MAt;AGEMENT TPAP 

TST "51'10 ,18 KT PRESENT? (Tli'lEOUT If NO) 

,MAP ",EMORy USING KTU - MAx OP' tHI< POSSIBLE 
MAP"'". eLR lion 

2" 

3 .. 

• NO J<T 
"lAP 1>1 B 1 

111 

JSII t7 ,NRALL 
JSR U,MAP\ 

ClIR 
MOV 
MOV 
MOV 
fIIOV 
MOV 
MOV 
TST 
TST 
TST 
TST 
ADD 
ASl, 
BCC 
1i0V 
MOV 
CMP 
8GT 
CLR 
MOV 
RTS 
BIC 

PRESENT 
MOV 
CMP 
"IOV 
MOV 
CLR 
MOV 
CLR 
TST 
TST 

TUNK 
U 77777 ,MEML 
'77777.MEMH 
H ,8ITPT 
tMEML,MEMUT 
n",,4 
T8UIC"KPAill 
.. 21000 
"25000 
U31000 
"35000 
'200,T8ANK 
BlTPT ... 
It .BITPT 
.MEMH,I4t;MUT 
.71100, TBANI< 
2. 
.,SRO 
.6,.,4 

" BlTPT,'Me:MUT 

(5P)+, (8P)+ 
U 

- MAP MAX or 
I1,Non 
(5P)+, (5P)+ 
';U,U4 
It '77.MEML 
I4EMH 
'l,BIT.T 
I'll 
1000(1) 
5000 (1) 

,INDICATE KTll PPESEIIT 
,1NITlALL¥ SET ALL PAGES NOloRE51DENT, BANI\. 
,MAP KERNEL a TO iiANJ< 0, Hlol 
, IoIAp "'EJINEL 7 TO THE t.XTERNAL BANK, JIll 
,MAP KERNEL 1 RW, AND TUIIN UN I<T 11 

,8£T UP CUR/:. MAPS 

J SET UP 41\ pOINTER 

,SET UP rOR nl'E OUT8 
,MAP URNILL PAGi: 1 TO BANK BEING TunD 
'1ST K PRESENT? 
,aND 1\ PRItSUn 
, lRO K PPt:5f.NT 
,4TH K "",ESENT? 
,UPDATE TEST ADDRESS 
,UPDATE BANi< POINTE", 
,BRANCH If .. OT DONE WITH 1141< BECTlON 
,YES, DO MEI'II(64-1241<) 

,£.XTEjjNAL BANK YET? 
,NO, .. OT yEt 
,YES- DISABLE KTl1 
,RESTORE TRAPCATCHEH 
,RI!:TURII 
'TIMEOUT OCCURRED-CLEAR Bn TO INDICAn; 
,4K BLOC I< "'aT PRESENT 
, ADJUST ITACJ< 
,CItICK NEXT BLOCI\ 

28K IN 41< CONTIGUOUS BLOCKS 
,SET HAG TO INDICATE 1<111 ~OT PRESENT 
,RESTORE STACK POINTER 
,SET UP TIMEOUT !lETUI''' 
IlNITlALlZE MAP 

,nTUP 41( POINT£II 
,INITIALIZE BANK ADDRI:.85 
, tiT I< PREIINT 
,2ND I< PRESENT 
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2549 011il4 005761 011000 TOT 11000(1) /3RD I< PRESENT 
2550 0116010 005761 015000 TaT 15000(0 , nH I< p"ESnT 
2551 011644 062701 020000 2,. ADD .20000, Pi ,UPDATE TEIT ADDRLI' 
2552 011650 006367 lU644 ASL BUPT ,UPDATE POINTER TO N£XT 4K 
255) 011654 022767 000200 1b6fjJ6 CTIIP '200,aITPT ,28K CHECKED YET? 
2554 011662 003UO BGT U , HO, CHECK NEXT 41< BLOCK 
2555 011664 012717 000006 000004 MOV H".a4 
2556 011672 000:107 IUS '7 
2557 011674 046767 166620 1/)7164 3S1 BIC III TPT, MlMj, ,TIMEOUT OCCURRED- CL£AR BIT TO 
25511 ,INDICATE 4K BLOCK NOT PREIEU 
2559 011702 02:1626 CMP ( SP ) .. , C sP ) + ,ADJUST stACK POINTER 
2560 011704 000757 8M 2. 
2561 
2562 
256) 
2564 , .................................................................................. 
2565 ,MAP PARITY CORE AND CORRESPONDENCE TO ASSOCIATED REGISTERS 
2566 , ........................................................................... 
2567 011706 013767 001061> 166634 '!APRE'" MOV UMgML,MEIIUT ,1.OAO MlP OF MEMORY PRESENT IN L.OWER UK 
2568 011714 012767 000001 166576 MOV Il,BITPT ,INITIALIZE 4K POINTER 
256<:1 011722 0127/)7 000001 16721:16 MOV 11 ,KTOTART , INDICATE KTll NOT IN USE 
2570 011730 0050/)7 166b32 CLR RJo.;LOC 
2S71 011734 005067 1661:10b Cj,H TBANf( ,INITIALIZE ADDRESS or TEST BANK 
2572 011740 005067 16/)/)10 CLR HIWORD .CLEAR fLAG TO INDICATE P'lRST 641( 
257) ,BUNG CHECKED 
2574 011744 0050/)7 167250 CLR ADRTYP 
2575 
25711 ,SET wRITE wRONG PARITY IN ALL REGISTERS PRESENT 
2577 .THJo.;N W~ITE TEST LrOCATION VU DATO AND HEAD TEST L.OCATION VIA DATl 
2578 rtHEN CLEAR WRITE "'RONG PARITY IN ALL REG1STtR! 
2579 011750 012702 000570 MAPRez '10V 'MPRO, "2 , LOAD ADDRESS OF TABLE 
2580 011754 0)2712 000001 1$1 8IT '1, (2) ,18 THIs REGISTER PRESENT? 
2581 011160 001003 eNE .+10 ,NO, GET NEXT O~E 
2592 011762 012772 000004 000000 HOV twwP,i(2) ,YES, SET WRITE WRONG PARITY AND CLEAR REST 
2583 011770 062102 1)00010 ADD 110,1'2 
2584 011774 020227 000770 C,.,P R2,n"EG ,DONE wITH TABLn 
2585 012000 103765 BLO 18 ,8RANCH If NOT 
2586 012002 016703 166540 MOV TBANf(,R3 , LOAD ADDRESS or 4K BANK UNDER TEST 
2587 012001:1 0116703 167206 ADD ADRTYP,R) ,ADD ADDRESS orFSET (EITHER 0,2,4,ON 6) 
25B8 012012 010t) HOV (3),(l) ,WRIT!!. WRONG PAIlITY 
2589 012014 00571l TST (l) ,READ WRONG PARITY 
2590 012016 012702 000570 "IOV 3MPRO,R2 
2591 012022 032712 000001 2., BIT 11.(2) 
2592 012026 001003 BNE .+10 
259) 012030 042772 000004 000000 EltC .wwP, i (2) ,CLEAR WRITE WRONG PARITY IN ALL 
2594 'PARITY REGISTERS 
2595 0120311 062702 000010 ADO '10,R2 
2596 012042 020237 000770 C~P R2,ITRltG 
2597 012Q46 10]765 BLO 2. 
25911 012050 012702 000560 'IAPRC. MOV i"'PllO-l0,R2 ,INlT FOR ERROR CHECKS 
2599 012054 062702 000010 UI ADD 1I10,R2 
2600 0120110 020227 000770 CMP R2,nREG 
21:101 012064 0020.J1 8GE roIAPRO ,BRANCH IF DOIiE WITH TABLE 
2M2 012066 0)2712 000001 81T 11'(2) ,IS THIS REGISTER PRESENT? 
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260) 012072 001370 BNE 11 ,NO, GET NEXT ADDRESS 
21104 012074 005774 000000 TST IiCR2) ,YES, DID THIS CONTROL.LER GET A 
2605 ,PAilITY ERROR? 
2606 012100 100365 BPL U ,NO, CHEC['. Nt:XT 
1007 012102 005167 1;;1:>441:> TST HlWORD ,YEs, WHICH UK IS UNDER TEsT? 
26013 012106 00100t BNE 2' 'BRANCH If UPPER /)4K 
2609 012110 056762 166404 000002 81S BITPT,2(2) ,SET SIT IN MAP FOR THIS PARITY REGISTER 
2610 012116 0004(,)) Bil 3. 
2611 012120 056762 166374 000004 211 BIS 8ITPT,4el> , SET BIT IN roIAP FOR THIS PARITY REGISTER 
2612 012126 105762 000007 lu T5T6 7 (2) ,IS THIS 'I'HE FIIIST ADDRESS FOUND rOR 
261.J ,THIS PARITY IIEGIST!!:R? 
2614 012132 001005 BNg U ,NO, SRANCH 
2615 012134 116762 1670/)0 000006 MOvS AOPTyP, 6 (2) ,yES, RECORD LOw ByTE OF ADDRESS (0,2,4,OR 6) 
2/)16 012142 105262 000007 INCS 7(2) 'INDICATE All ADDRESS MAS IIE!!:N FOUIiD FOR 
2617 ,THIS REGISTER 
2Uti 012146 000742 411 BR 11 
2619 012150 011)13 MAPIIDI MOV 'R3, ~k3 'CLEAP BAD PARITY 
21>20 0121'52 06271';7 000002 1/)7040 ADD J2,ADtiTYP ,CHECf( FIRST 4 ADDR!8SES IN EACH 4K 
21:121 012160 026727 167034 000010 CMP AORTYP,t10 
21:122 0121fi6 001402 BEQ U ,BRANCH It' FIRST 4 ADDRESSES n:STED 
2623 012170 000167 177554 JMP MAPRB , IF NOT, GO TEST NEXT ONE 
2624 012174 005767 166354 UI TST HlwopD 'IS LOWER MEMOpy DONJo.;1 
2625 012200 001021 BNE MAP~E /yES, 8RANCM 
2/)26 012202 026727 166)12 000100 CMP BITPT,UOO 'DONE WITH 1ST 28«? 
2627 012210 103015 BIlIS MAPRE ,YES, BRANCH 
21:120 012212 062767 020000 166326 ADD .20000,TUNIC. ,NO- ADO 4K TO ADDRE8S 
21129 012220 006367 1116'274 ASL IHTPT ,SHIrT BlT POINTER 
2610 01222" 005067 h6770 CJ..M ADRTYP ,START wITH FIRST ADDRESS IN £lANK 
26)1 012230 036767 1/)/)264 1/)6312 BIT 81TPT, ",EMUT , DOEs THIS 4K BLOCK EXIST1 
2632 012'236 001756 8EQ 11 ,NO- BRANCH 
2633 012240 000167 177504 J14P MAPRB JYU, fEST IT 
2634 012244 005767 166302 MAP"E. TST NOKT ,I(T11 PRI!SENTl 
2635 012250 001401 SEQ •• 4 ,YES, BRANCH 
26311 012252 000207 RTS ,7 ,NO, OON& 
2637 OU2!!4 005767 1/)6736 TST II rSTAFtT ,KT11 ALREADY ON? 
2638 0122/)0 001417 BEQ 11 ,YES, BRANCH 
263\1 012262 012767 020000 166256 MOV .20000, TSANJI ,NO, INlT TBAHK TO SEL.ECT KIt"NEL PAGE 
2640 012270 012767 001400 1116270 MOV 11400, Rt:LOC ,SET UP rOR ACCESS TO 211K BANK 
2641 01'l27/) 004761 000762 JSR ,7,NRAL.L IlNITIlL.LY MAP ALL PAGEs NR, BANK 0 
2642 012302 004767 001126 JSR ","'~Pl ,MAP KERNEL 0 TO 8ANK O. Rill 
2643 'MAP kERNEL. 7 TO THE EXTERNAL BANK, RW 
2644 ,SET KERNEL 1 RW AND TUIU, ON KTl1 
2645 012306 005067 1&6704 CLR KTSTART ,INDICATE KTll NOW III USE 
264& 01:1312 012737 000001 177572 MOv U.IlI.SRO 'TlIRN ON I<T11 
2047 012320 006361 hUH le. lSL BITPT ,SHIft BANK IhDICATOR 
26411 012324 103011 BCC 2e 'BRANCH If FIRST 64K NOT DONE 
2649 012326 012767 000001 166164 ",OV 11 ,BITPT ,IF FIRST 641< DONE, SETUP FOR 
2650 012J34 013767 001070 1&b206 MOV 1lI''''!:MH, MEMUT 'SiCOND 641( 
26!1l 012342 012767 000001 16620" MOV 'I,HIWORD ,INDICATE NOW TEaTIMG HIGH UK 
2652 012350 062767 000200 166210 2 .. ADD .200,R!1.0C 
21:153 01:1356 022767 007600 166202 CMP .7600,RELOC ,UP TO UTEilNAL BANK rET? 
2654 012364 003003 BGT It ,NO, CONTINUa: 
2655 012366 005017 177572 CLR hSRO nES, TURN OFf KTU AND EXIT 
2656 012372 000207 RTS " 



DCMFA.B ~lCYll.U4 18-uUN-73 15138 PAGE 55 
DCMrU 

2657 012374 OJ6767 166120 166146 hi BIT 8ITPT,lI!EMUT ,IS TJoIIi 4K PRESENT! 
2658 012402 001746 eEQ 11 ,NO- tlllANCJoI 
2659 012404 016717 166156 166630 MOV RELOC,I.IKPARl ,YES, MAP PAGE 1 TO THIS bANK 
2660 012412 0011067 16660:1 CuR AORTYP 
2661 012416 000167 177126 JroIP MAPRB ,~O T~ST fOR PA~ITY MEMOfl~ 
266<1 
2663 
2664 
2665 , •••••••••••• * •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2666 ,ROUTINE TO TYPE MAP or WHERE PARITY MEMORY IS PRESENT 
2667 ,AND WHICH COhT~Ol.. REGI8TE!!S CONTROl.. WHICH MEMOfIY 
2668 , •••••••••••••••••••••••• * •••••••••••••••••••••••••• li ••••••••••••••••••• 
2669 012422 004767 000736 TIUP. JSR ,"1,CLRPlR ,CLUII Auu PAflny IIEGISTERS PflES!NT 
2670 012U6 104000 rtPE ,TYPE "IHE PARITY Fli' .. GISTEIIS CONTflOu M&;MURY 
2671 012430 016440 MTMAP ,AS FOuLOWSI" 
2672 01243:1 012701 000560 I!OV .MPI<0-10,Rl ,SET UP POINTER 
2673 012436 1)62701 000010 TMAPA 1 ADO 110,Rl 
2674 012442 020127 000770 C/oIP Rl, ITIIEG ,DONE WITH MAP" 
2675 012446 002136 8GE TMAPEX nES, BRANCH 
2676 012450 005067 166100 CLR HIWORD 
2677 012454 005067 166042 CLR TRFLG , INITIALIZE TRANSITION FLAG (USED TO 
2678 ,FIGUflE MEMORy LIMITS) 
2679 01 :11460 005067 166040 CLR nnG ,INlTIALIZE TO INDICATL ~OTHING TXPLD FOR 
2680 'THIS REG18TtR YET 
2681 012464 012767 177774 166034 MOV '-4,TYeOI< 
2682 012472 016167 000002 166016 MOV 2( 1) ,ADflPT 'GET LOW 641<. MEa"ORY MAP WOflQ 
:268) 012500 012767 000001 166012 I!OV u,aHPT ,INITIALIZE 4K POIN'lER 
2684 012506 032711 000001 BIT Udl) ~OOU THUI ';O,",TIlO1. EXIST? 
2685 012512 001351 BliE TMAPA ,NO, GET ADDRESS OF NEXT ONE 
2686 012514 011167 165774 MOV O),TEMPX ,Y!b, PRlNT ITS ADDRESS 
2687 012UO 004567 002244 JSfl 115,OACNV 
2688 012524 000514 TEMPX 
2089 012526 016607 MPI<AD 
2690 012530 000006 6 
2691 012532 104000 TXPE 
2692 012534 017001 "'Xl 
2693 012536 104000 TYPE 
2694 012540 016607 HPFlAD 
2695 012542 062767 000004 165756 TfolAPS, 'DO '4,TYCOR ,KEEP TRACK Of • UF K OF COME 
2696 012550 036767 lU744 165740 sa BITPT.AOFlPT ,DO£S THIS pAp!n P~CiISTER COhTMOl" THlS 4K? 
2697 012556 001424 SEQ THAPC ,hO- HRANCI! 
2b98 012560 005767 165731> TST TflP'uG ,XES, DOES IT eONTI<OL PREVIOUS 4K'l 
2699 012564 001043 BHE TMAPD H~S- DON I T TYPE 1 T 
2700 012566 012767 000001 lb5726 MOV 1!1,TRFLG , ... 0- SET fLAG INDICATING TFiANSITIOIi 
2701 012574 004561 002276 JSR R5,SOCNV ,CO~VE!!T K CORE TO ASCII 
2702 0121>00 000526 nCOR 
270J 012602 016507 MTYCOR 
2704 012604 000003 ) 

2705 012606 104000 Tl{PE ,TYPE .CONTROlil-, AND AODRUS OF COflE 
2706 012610 017020 MX2 
2107 012612 104000 npt; 
270B 012614 016507 MTYCOR 
2709 012616 104000 nPE 
2710 012a20 016514 IiDASH 
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2711 012622 005.67 165676 I~C TYFLG ,INDICATE TYPED 
2712 012626 000422 8R TMAPD 
2713 012630 005767 1656611 TMAPC I TST TRrLG ,DID THIS PAfllTlt REGISTtR CONTROL PREvIOUS 4K? 
2'714 012634 001417 9t:Q TfIIAPO ,NO, &I<1P PkI~TING 
2715 0126J6 005061 165660 CI.R TRf'LG ,YEa. TRAhSITION OCCURRED- CLEAR i'LAG 
:1716 012642 004567 002230 uSR 'R5,8DCf.lV ,CONVERT K COfl! TO ASCII 
2717 012646 000526 TYCOP 
2718 012650 016507 MTreOR 
2719 012652 OOOOOl 1 
2720 012654 104000 TYPE 
2nl 012656 016507 '1TYCOR ,'IYPE RIGHT AND RETURN 
2722 012660 104000 TYPE 
2723 012662 016522 MK 
2724 012664 104000 TYPE 
2725 012666 016517 MCR 
2726 012670 005267 1656]0 IHC Ty'LG ,INDICATE TYPe;D 
2727 OUb74 006367 165620 TMAPDI ASL 81TPT ,UPOATE 81 T POII;TEII TO HEXT 4K 
2728 012700 103320 BCC THAPS 'TEST NEXT 4K IF NOT DONE WITh 1ST 64K 
2729 012702 005767 1115646 TST HIWUIlO ,64-124\1. DONE? 
2730 012706 001405 SEQ it ,NO. 8RANCH 
2731 012710 005767 16!1610 TST TYrLG ,xu., WAS ANY PAPIn MEMORY 
2732 ,fOUND FOR tHIS REGIstER? 
273) 
2734 012714 00U50 BN! TUPA 
2735 OU716 104002 E .. POR ,NO PARITY MEMORY WAS f'OUND FOfl THIS 
27]6 ,REG16TER- t;ItHEil wRUE WIlONG PAfllTY 
2737 ,rULED. PAkITY ERROII GENt;RATE OR 
27)8 ,DETECT rUJ.,ELl, Ofl THE pARITY EI'1I0R 
2739 ,81T rAILED TO SET 
2740 012720 000646 BR TtotAPA 
2741 012722 016167 000004 lft55U 1 .. MOV tel ),ADRPT I UPDATE TO MAP ,,0110 FOR ':'I!E UPPLR 641< 

2742 012730 013767 000001 165562 MOV It,IUTPT ,RElEt BIT POUlTER 
2743 01\1736 005267 1656141 INC HIWORD 'INDICATE LOW 64K DONi> 
2744 012742 0006'77 8R THAPB ,LOOP 
2745 012744 000<107 TMAP!XI IITS n ,RtTUI<N IIIHEN DONE 
2746 
2747 
2748 
:n49 J •••••••••••••• ** •••••••• 11 •• " ••• * * ."11.*.* ...................... lO". It ............... 
2750 ,ERROR HAN OllER 
2751 , ........................................................................ 
2752 ,ERRO .. S CALI. ENTERS HEI<E 
275) ,TYPES PC, ICNT, MPR ADDRESS, AND MPIl CONTENTS 
2754 ,TIIEG SHOULD CONTAIN ADDRESS or PAil ITY REGUnR 
27!5 012746 012767 016063 000266 ER !I 1ST I MOV ,MITR,ERRB ,SETUP TO TyPE MPR ADDRESS ANti CONTENT8 
41756 0141754 012767 177777 000262 MOV .-l,tRRBX 
2757 012763 012767 000240 000256 MOV a240,ERflBX+3 ,NOP uOCATION ArtEl! MUSAG! 
2758 012770 017767 165774 t65543 MOV tllTRIG, TI<DATA ,snup DAtA 
2759 012776 004567 001766 JSR R!i.OACHV ,CONVERT TO ASC:U 
2'760 OU002 000770 Tl<tG 
2761 013004 OUOH MTREG 
2763 013006 000006 6 
2763 013010 00'!!67 001754 JSA R5.0ACNV ,CONVERT TO UCII 
27!i4 OHOU 000540 TRDATA 
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2765 013016 016114 MDATA 
2166 013020 000006 & 
2767 013022 000461 8R fRRA 
2768 
2769 
2770 ,ERRORP CALL iNTERS HII.RE 
2771 ,TYPES PC, lCNT, MPR AODIIESS, MPR CONTENTS 
2772 'TEST LOCATION ADOIIE!!, VALut EXPECTED, VALUE FOUND 
277J ,RS ",UST CONTAIN ADORES! OF TEST LOCAtIOh 
2774 ,SHOBE /,U8T CUNTAIN UPe:CTEO VALUe: 
2775 ,wAB MUST CONTAIN ACTUAL DATA 
2776 ,TREG Muar CONTAItl ADDRESS OF PAIIIT~ REG18TiR 
2777 013024 012767 01&063 000210 ERRPI MOV IMSTCl,P.:RR8 ,IN ADDI TlOh TO BASIC PRINTUUT, TYPE 
277il , foIPR ADDRESS AND COhTENTS 
2779 0130]2 012767 016125 000304 MOV tI'lSTIU, t:RR8X , ALSO OUTPUT OAT A EXPECTED AND ACTUAL 2780 013040 012767 1777'77 000200 MUV .-t,ERRBX+2 ,NOP LOCATION AFTER MESSAGE 
2781 013046 010567 U5460 MOV R5,TSnOC ,STORE ADDRESS BUNG TESTED 
2792 01305~ 0177b7 lb5712 1&5460 MOV tTREG,TROATA 
2793 013060 004567 001704 .1511 R5,OAC"IV 
2784 01l0r.4 000770 TREG 
2785 0130116 016072 MTRt::G 
2786 013070 000006 6 
2787 013072 004567 001672 JSR R5,OACNV 
2188 013070 000540 TROUA 
2789 013100 016114 I!OlTA 
2790 013102 OOOOOb 0 
2791 013104 004567 001660 JS~ R!),OACNV 
2792 013110 000532 TSTLOC 
279) 013112 016151 MSTRXI 
2794 013114 000006 6 
2795 013116 004567 001b46 JSR R5,OACHV 
2796 013122 000534 SriD~[ 
2797 013124 016165 MST~X3 
2798 013126 000006 6 
2799 013130 004567 00tU4 JSII R5,OACNV 
2&00 013134 000536 101 AS 
2eOI OUlh 016201 MSTRX5 
2802 013140 000006 6 
21!03 013142 000411 B~ ERRA 
2804 
.805 
.1106 
2807 ,ERROR CALL ENTERS HERE 
.808 ,TYPE PC AIllO ICr.T ONLY 
280\/ 013144 01:Z767 17'177'1 000070 ERRI MOV .-I,ERRt! ,sET UP ONE MESSAGE CALL 
2810 013152 012767 000240 000064 MOV '4I40,EII1I8X 
2811 013160 01:Z767 000240 OOOObO "'OV • 240, ER!'IBx+2 
2!H2 0131 b 6 03:z717 020000 177570 Ei<RAI 8IT ISlTll,@lISR ,INHIBIT ERf<OR PRINT? 
2813 013114 001025 SNE tRRC IYES- BRANCH 
2814 013176 011667 000060 MOV (SP) ,tRRO ,NO- DtvELOP CALLING ADDPESS 
2815 OU202 1()2767 00000. 000052 SU8 .2,ERPO 
2816 011210 004567 001554 JSR R5,OACNV ,GO TO OCTAL TO ASCII CONVEIIT 
.1117 0132\4 013262 ERRlll [RPO ,SOURCE ADDRESS 
2918 013216 01e-03b E!'IRA2. I!PC ,DESTINATION ADDRESS 
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2819 013220 000006 6 ,.or DIGITS TU CONVEPT 
21120 013222 004567 001542 JSR R~,UACNV ,COliYt.RT lCt.lT TO ASCII 
2821 013221> 016024 ERRA3I ICNT 
21122 013230 016054 EIlFlUI MICNT 
2823 013232 000006 6 
2&24 013234 004567 001476 JSR RS,TYPSX ,TYPE MUSAGE 
21j25 013240 016010 [RRASI Mt;O , ERROR hEADEJI 
2826 013242 000000 [IIR8' OPI!:N ,ADDITIONAL ERROP MESSAGES IF ANY 
2827 Oll244 000000 (RR9X, OPEM 
2828 OU246 1777'17 -1 
2829 013250 005717 177570 ERRCI TST ,.SR ,HALT ON ERROR S!T? 
28]0 002!)4 100001 BPI. ,+4 ,NO- 8I1Af'CH 
21111 013251> 000000 HALT nES- ERROR OCCURRED SO HALT 
2832 013260 000002 RTI 
2833 013262 000000 EIIRDI OPEN 
2834 
2935 
2i)I> 
21U7 ,MAP A4L PAGES /'ION-RESIDENT, SANK 0 
2838 01)264 013741> 000004 NFiALLI MOV 'U,-(8P) 
2939 013270 013746 000006 MOV .. 6,-(8P) 
21.140 013274 012737 000006 0000041 MUV 16,8,. 
2!141 013302 012737 000002 000006 !lOV IRTI,'*b 
2842 01l3t0 010146 !IIIlV Rl,-CSP) 
2843 013312 010246 I!'JV R2,-(SP) 
2844 013314 010346 MOY R3,-CSP) 
2845 013316 012701 0012:Z2 MOV 'POIlTAB,1I1 
211tb 013122 012703 000040 111 MUV .32"R3 
2847 013326 012102 !lOV (Ill ).,R2 
2848 OUBO 005022 2" Ct.R (R2). 
2949 OU332 00530l O£C R3 
2850 013334 001375 8NE 2. 
2851 013116 020127 00t226 CMP Rl,'PDIII!:ND 
2852 OU342 003767 au u 
2853 013lt4 01260] MUV (SP).,Rl 
2854 013346 012602 MUV (SP).,R2 
2U5 OU350 012601 ",OV (SP)+,Rl 
2856 013lS2 0126)7 000006 MOV (81')+, .. 6 
2857 011356 012637 000004 foIOV (SP)+"14 
2958 013362 000207 IITS ,7 
2859 
2860 
2861 
2e62 , ROUTINE TO CLEAR A10L PAIlITY REGUTUS PRESENT 
2963 013364 010146 CLRPAIII MOV Pl,-(SP) 
2864 013366 010246 MOV R2,-CSP) 
2865 013370 010701 MOV PC,Rl 
2960 OU372 06:2701 165170 ADD tMPRO-.,IU 
286'1 013376 010702 MOV PC,1I2 
2968 01]400 062702 105310 ADD tTREG-, ,11:1 
2869 OU404 032111 000001 111 BIT u,eRl ,18 TItIs REGISUfI PilESENT7 
2870 01Ul0 001002 9N!: ,+6 
2971 013412 005071 000000 CLR URI) ,CLUP ALL PARity REGUTERS 
28'12 013416 062701 000010 ADD 110,Rl 
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28'73 013422 020102 CHP IH,R2 
2874 013424 103767 8LO It 
21115 013426 012602 MOV C8P)+,1l2 
28711 013410 0121101 MOV C8P)+,Al 
2877 013413 0004107 ATS 1117 
:l1li78 
2879 
2880 
2881 ,ROUTINE TO IIoIU KERNEL 0 TO lANK 0 READ/WIHTe:, 
288:1 ,KERNEL 1 REAO/wRITE BUT BANK MAPPED 8Y CAf.,l.ING ROUTINE, 
288] ,AND tt.EIINEf., 7 TO EXTERNAL BANK, IIEAO/WRITE 
2884 013414 012777 077406 165566 MAPll MOV '77406, 'KPDRO 
28815 013442 012717 07'7406 1615562 1oI0V .77406,iKPOIH 
2886 01)450 012777 0774011 16!!l!560 MOV .77 406, upon 
2887 OU4156 01n77 007600 165563 MOV '7600, tKPAR7 
2898 OiJ464 005077 165550 ClJR iKPAIlO 
2889 OU470 0127]7 000001 177572 !oIOY 11,U8RO 
2890 OU476 000207 ATS "' 2891 
2892 
289) 
2894 ,1I0UTI"E TO LOCATE THE FIRST PARITY MENORr ADOA!:SS (AaOVE SANK 0) 
2895 ,COPREBPONOI/liG TO A GIVEN PARITY REGISTER-REQUIRE! TkAT THE ROUTINES 
2896 ,MAPMEM AND MAPREG HAVE ALREADY BEEN RUN 
2897 ,TO un. PUT THe; ADDRESS OF THE ADDRESS OF THE REGISnR .IfII }lO tI ,E. POIfIIT TO 
2898 'TO (IlAP TABuE) -THE DUIRED AODAt;5S Is RETURf'lED 111 Al, UsING 1'.f!:}lt;EL pAGE 1 Ir 
21199 J1('l'11 IS PRESENT 
2900 013500 010246 LOCATMI MDV R2.-CSP) 
2901 011502 012702 000200 MOV .200.R2 
2902 013506 012701 000002 !lOV '2.Rl ,SKIP USE OF BANI< 0 
2903 013512 005767 165034 1t1 TST NOKT ,KTll P~ESEtlT1 
2904 013516 001403 8€Q :u !yES, BRANCH 
2905 013520 022701 000200 CAIP '200,}ll ,NO. CHECK UNLr rO}l "'EMORY IN FIRST 2iiK 
2906 013524 101420 BLOS 4. ,IF NO MEMORy FOUND IN 1ST 2BK, GIVE 
2907 ,I!;II~OR RETURfII 
2908 0131526 0)0160 000002 381 8IT Rl,2(1'0) ,DOES THIS 41'. COp RESPOND TO THIS I<EGISTERl 
2909 013532 001021 BNE LOCATl ,n:s. B}lANCH 
2910 01)534 062702 000200 ADD .200,R2 'NO. CHECK TO SI:! IF NExT 4K CORRESPONDS 
2911 o U540 006301 ASL Rl 
'91:; 01)542 10BU BCC 1. 
2913 013544 012701 000001 MOV U,IU 
2914 013550 030160 000004 211 BIT Rl.4(1~0) ,CHECr. HIGH !>4K 
2915 0135154 001010 SNE LOCArt 
2916 013551:1 062702 000:l00 ADD ':lOO,~2 
2917 013562 006301 ASL !'I 1 
2918 OUS!>4 103]71 8CC 2. 
2919 013566 012701 000001 4S1 "'OV fl,Rl .NO PARIn MENO}lY CORRt;sPONOS ':0 
2920 011572 012602 "'OV (Sp)+,R2 ,THU RECilIUR- FlE'l'U}lN IoITH EIl}lO}l 
2921 013574 000207 RTS " , INDICATION 
2922 013576 0015767 164750 LOCATlI TST NOKT 'KUl PREI~NU 
2923 013602 001005 8NE it ,NO- ailANCH on:II 
2924 013604 010277 1615432 MOV R2,IUCPARl IlES- SETUP Rl TO R£Ul<EtlCI:: 4i\ 
2925 013610 012701 020000 MOV "~0000,f(1 ,BANK USING I(~RNe:L PAGE 1 
2926 013614 000401 SR 2. 
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2927 013616 010201 111 MOV 112,1011 ,SETUF 1\1 TO IIEriRENC!: 4K BANK 
292e 013620 006)01 AISL III P"ITHOUT I(T11 
2929 013b22 006301 AsL III 
2910 013!>" 006301 ASt. Rl 
29)1 OU6,!> 006301 ASL 111 
:ilU2 013b30 006301 A5L Fll 
2933 01)632 006301 ASt. Rl 
29)4 01)6)4 116061 000006 000010 211 MOVS 6(RO),t./SAV 
2935 011642 066701 000004 ADD LSAV r/H 
2936 OU646 012602 MOV (SP)+,R2 ,Ri:STORE I'll 
2937 0111:150 000207 PTS ,7 ,AND JlEfURN 
2938 01365l 000000 LSAVI 0 
2939 
2940 
2941 
2942 ,SAVE LOADER IN TOP Of FIIIST 41( 
2941 011654 0117 46 000004 SAVLDRI "'ov ,,4,-tSP) ,SAVE CONTENTS or TIMEOUT VECTOR 
2944 01)1160 013746 000006 MOv .U,-(SP) 
2945 013664 0127l? 000006 000004 MOV 'b,.,4 
2946 OUb7~ 0127l? OOOOO~ 000006 MOV 'RTI,j,b ,SETUP TO RT I ON TIMe:OUT 

294' 01)700 010141:1 MOV Rl,-CSP) ,SAVE REGISTERS 

2948 013702 010246 MOV R2,-(8P) 
~949 OU704 012101 l!i7!100 "I0V 11157500,111 
2950 011710 000261 lea SEC 
2951 013712 00!5711 TST '111 'If'll MEOUT, C BIT WILL STILL BE SET 
2952 013714 101006 Bce 2* ,IF NO TIMEOUt, C SIT ~LLL BE CLEAR 
295:1 OU716 162701 020000 SUB .20000.R1 ,T IM[OUT OCCUilFlED, CHECK FOR NEXT LOWER tlANK 
2954 01]722 020127 020000 CMP Rl,.20000 
2955 013126 101]70 BHI 11 
2956 013730 000410 811 IIAVLDX 'ONLY 4K 0' 1ST 28K p}lESENT- EXlT 
2957 013732 012702 017500 2" MOV '17500.112 'THIS UNK 15 HIGHEST OF 1ST 28K- COP~ 

2958 OU7U 01212:i1 ]11 MQV (ill )+, CRn+ 'LOADt;R AREA TO BANI< 0 
2959 01)740 020227 020000 CMP 112,120000 
2960 013744 101774 8LO l. 
2961 013746 005267 000016 IPlC LDRSVD ,INDICATE LOADER HAS tlEE" MOVED TO 

2962 ,TI<E TOP or THE FI RSf 4K 
2963 01)752 013b03 SAVLDXI MOV (SP)+,R2 
2964 013754 OU!>01 MQV (Sp)+,Rl 
2965 013756 0126J7 000006 MOV UP)+,i,6 
2966 013762 012617 000004 MOV (SP)+,'''' 
2967 013166 000a07 RTIS ,7 
2968 013770 000000 LDRBVDI 0 
2969 
2970 
2971 
2972 ,ROUTINE TO Rt:STOIlE THE LOADER .-110M BANI< a (-HEilE IT IIoAS SAVED) TO TH" 
2973 ,HIGHEST 8AN~' IN THE FIRST 281< OP' Io!EMORY 
2974 01377:01 0015767 177712 RSTLOkl TaT LDIU5VO 
2975 OU776 OOUll BEQ ASTt.DX 
2976 014000 0127l? 000006 000004 AlOV ,6,U' 
21177 01'006 0127]7 000002 OOOOO() MOV .RTI, •• 6 
2978 014014 012701 157500 "'OV '1!7500,JII1 
2979 014020 000.61 111 SEC 
2980 01402. 0015711 TST IIAl ,IP' TIMEOUT, C BIT WILL BE SET 
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2991 014024 103006 BCC 2. ,1' NO TIMEOUT, C alT WILL BE CLEA~ 
2992 014026 162701 020000 sue .20000,Fl1 ,TIMEOUT OCCU~REO, CHECJ( P'OR NEXT 
2983 014032 020127 020000 C'4P R1,.20000 ,LalliER BANI< 
2984 014036 101]70 BHI 11 
2985 014040 00041 0 BR RSTLOX 
2986 014042 012702 017500 281 ~OV t17~OO,R:Z 
2987 014046 012221 3" MOV (A2)+,(A1)+ 
291111 014050 020227 020000 CMP R2"20000 
2989 014054 103774 BLO U 
2990 014056 104000 TYpg ,TYPE MESSAGE "LOADER RESTORED" 
2991 014060 0170]2 t.ORt04SG 
2992 014062 000000 RSTLOXI HALT ,LOAD~R HAS BEEN RESTORED 
299) 014064 000776 8R 0- 2 'TO HIGHEST BANI< IN P'IRST 281< 
2994 
2995 
2996 
2997 , SCAN ALL ~EMORY I"OR BAD PARITY, TYPE 18 BIT ADDRESSES or 
2999 ,t.OCATIONS P'OUND TO BE BAD, AND WRITE INTO LOCATIONS WITH GOOD PARITY 
2999 014066 01014& PsCANI MOV ~1,-(sP) 'STOllE ~EGIsT£R& AND LOCATIONS TO BE 
]000 014070 01024& MOV R2,-CSP) ,ALTERAtD 
3001 014072 010J46 "OV Fll,-CSP) 
3002 014074 010446 MOV J:!4,-(SP) 
300) 014076 01)746 000004 MOV ,U,-(8P) 
1004 014102 013746 000006 MOV •• 6,-(SP) 
3005 014106 013746 000114 MOV "t14,-CSP) 
3006 014112 013746 000116 /!iOV "U6,-CSP) 
3007 014116 012737 00000& 000004 MOV .b,h4 ,SETUP TIMEtJUT TRApCATCIiER 
3008 1H4124 0050n 000006 CLFI .U 
3009 014UO 012737 000111> 000114 MOV Ulb,ilU14 ,sETUP PAklTY TRAP TRApCATCHER 
3010 014136 005037 ('10011& Ct.R U116 
3011 014142 005767 1&4404 TST NOKT , tcUt PRESEIIU 
1012 014146 001513 BEQ PSCANl ,YES, BioIlNCh 
3013 014150 005002 CLF! 112 ,H2 CONTAINS TEST ADDRESS 
3014 014152 012703 000001 ~OV 'I,RJ ,R3 USED AS A BIT POUTER 
3015 01415b 004767 177202 lSI ..rSR .,7,CLioIPAR 'CLEAR ALL pAlliTY REGUTEMS 
1016 0141(,2 005712 TST ,R2 ,READ LOCAtION TO CHECK I"OR BAD PARIn 
3017 014164 000240 Nap 
3011i 014166 012701 OOOl)70 ~OV JJMPRO,R1 ,SETUP TO SCAN REGISTERS FOR PUITY 
3019 ,I!:IIROII SET 
1020 014172 03"2711 000001 311 SIT ti •• 1Il 
3021 014176 001003 BNE ,.10 
3022 014200 005771 000000 TST ilCR1) ,PARITY ERROR SET? 
3023 014204 100424 BMI 6. I ~ES· BRANCH 
3024 014206 062701 000010 ,lOD HO,RI ,NO- CHECK NEXT REGISTER 
3025 014212 020127 000770 CMP In,UREG 
3026 014211:> 103765 BJ"O ]I ,LOOP UNTIL ALL REGISTERS HAVE BEEIi CKECKiD 
3027 014220 062702 000002 UI ADD .2.k2 ,MOVE ADDRESS pOlfiTER 
1028 014224 032702 017777 BIT 117777,1<2 ,DONE WITH 41<7 
3029 0142)0 001352 BNE 11 ,NO, COt-TINUE 
3010 014232 006303 511 ASL III ,yES, CHECK ro~ TESTING NEXT 41( 
lUll 014234 020327 000200 CMP R3.'200 
30l:l 014240 103035 &I1IS PSCANX ,UIT IF DOllE WITH 28K 
3033 014242 0)0367 1641:>20 BIT Rl.MEML , IS THIS MEMO~Y pIlESENT'l 
3034 014246 001343 SNE U ,YES. GO TEST IT 
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3035 014250 0&2702 020000 ADD 1120000.Fl2 ,NO, UPDATE ADDRESS 
3036 014:0154 000761:> 8~ 5' ,LOOP 
3037 014256 010267 000110 611 MOV R2,PSlDRS ,PAIUTY ERROR OCCURRED 
3039 014262 004567 000502 JSR RS,OAC~V ,GET ASCU OF ADORUS CONTAINING BAD PARITY 
3039 01426b 014J72 PSADRS 
3040 014270 016772 MPSt::Rl 
1041 014272 000006 6 
3042 014214 104000 TYPe; lTypE MESSAGE "aAD PARITY P'OUND IN LOCATION-
lOU 014276 016742 !!PSli:R ,AND ADDRESS or rAILlNG LOCATION 
3044 014300 0)2737 002000 177570 61T 12000,.,&11 ,SWITCH 10 SET? 
3045 01430b 001401 BEQ .+4 ItIO- CONTINUE 
104& 014310 000000 HALT ,IIALT ON BAD PARITY SI!.T 
3047 014312 011212 1O'0V ,1I2,liIil2 ,WRITE INTO LOCATION- SHOULD 
3048 ,CLUR 8AO PARITy 
3049 (14)14 005071 000000 Ct.R ,(Rl) ,CLEAR CORRtSpONDING PARITY REGISTER 
3050 014320 005712 TST I!IR2 'READ LOCATION TO SEE If 8AD PARITY WAS 
3051 014322 005771 000000 TST '(Rt) .CLoURED 
)052 014326 100001 BPL .+4 ,01(- SRANCH 
lO!5,) (143)0 104002 I!:RAOR ,BAD PARITY DIDNIT CLEAR "'HEN LOCATION 
3054 ,dS REWRITTEN 
1055 014])2 000H2 811 4$ ,GO CHECI< NEXT LOCATION 
3056 014B+ 004767 177024 PSCANXI JSR PC.CLIiPAll ,DONE- CLEAR ALLo PARITY REGISTERS 
3057 014340 0126)7 000116 MQY (SPH.U116 'RESTORE LOCATIONS ALTER RED 
30!59 014344 0126)7 000114 M\lV (SP)+,"114 
3059 014350 (126)7 000006 MOV (SP)·,iU 
1060 01U54 012637 000004 MOV (SP).,1iIt4 
3061 014360 012604 '"'OV (SP)+,R4 
3062 0143b2 012603 MOV (SP).,R] 
3063 014364 012602 !'IOV (SP)+,R2 
3064 014366 012601 MOV (SP).,Rl 
3065 014370 000:l07 ATS " ,R£:TUFIN 
10&6 014372 000000 PSAORSI 0 
1067 014374 000000 PSCANH I 0 
3068 
3069 
3070 
3011 ,SCAN ALL MEMOI'IY rOR &AD PARITy USING KTl1 
10H ,Tnr 18 sIT AOOFle:SSItS or LOCATIONS rOUND BAD, AHI.I 1i~.lTt: GOOD PA~ITY SACK Ito 
3073 014:176 017746 164640 PsCANli MOV ,KPAP1.-(sP) 'SAVE CONTENTS Of KERNEL PARi 
3074 01440:2 032737 000001 177572 81T 11 ,IiItS~o ,SKIP If I<Tll IS ALREADY ON 
3075 014410 001004 RilE 11 
3076 014412 004767 176646 JSII PC ,NRALL ,MAP nRN~L o TO BANK O,AW 
3077 01441b 0047ti7 177012 JSR PC,MAPI ,MAP KE~NEL 7 TO THE i;XTERNAL BANK, Rill 
]078 ,MAP I<E~NEL 1 RIIo, AND TURII Oil KTl1 
J079 014422 005067 177746 111 Ct.R PSCANH .CLEAR fLAG TO IIiDICATI!: CHtCI(ING P'IRST UI< 
1080 0144:2b 0015077 164610 CJ"R I!IKpARl , INITIALIZE TO BANIC 0 
]081 014432 01 '2703 000001 PSLOOpl MOV U,R3 ,A3 IS USED AS A BIT POINTER 
308:2 014436 005767 177732 PSLUP' TST PSCANH 'TEsTING TOP UJ(l 
lO83 014442 001004 BHE 2. ,YES, BRANCH 
3084 014444 OlOll'i7 164416 BIT Al,MENL 'NO. IS PARITY MEMOIIY PREIENT IN THIS 'Ill 
3085 014450 0010~2 BHE pUTsr , rES- GO Ust IT 
3086 014452 000403 SR PSNXT ,NO- CHECK I'OA NEX! 4K 
J087 014454 030367 164410 2U BIT R3,MtMH ,IS pAFlITY MEMORy PREiENT IN THIS 41'.1 
30811 014460 001016 SNE P8XTSI ,YES- GO 'fEST IT 
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30&9 014462 062177 000200 164552 PSNXT. ADD .200, t"PARI ,NO- HAP TO NEXT 41< 
J090 0144'0 OOnOl ASI. III 
3Q91 0144'12 10]361 BCC PSLUP ,BIIAItiCH If NOT END Of 641< 
3092 014414 005767 177674 TaT PSCANH , END or TOP 64K? 
J09l 014500 001003 BNE PSeXl ,YES, GET IIEADY TO EXIT 
J094 014502 005267 177666 INC PSeANIl ,NO, SET fLAG INDICATING DONE WITII 
J095 'LOwEP 641( 
l09b 014506 000751 81t PSLOOP 
3091 014510 012677 lb4526 pseu. MOV CSP).,'''PAR1 
lQ98 014514 000707 BII PseANX 
l099 014516 012702 020000 PUTSTa MOV '<l000u,1<2 ,1(2 USED AS ADDRISI POINTER 
3100 014522 004767 116636 U. JSR \7.CtIlPAII ,CLEAR ALL PARITY REGIBTE}lS 
3101 014526 005712 TST 'R. ,READ LOCATION 
)102 014510 012701 000570 MOV .MPRO,lIl ,SETUP TO SCAN ~EG1liTtRS i·OR PARITY E .. IIOR SET 
310l 014534 012711 000001 2 .. B1T l1,iP1 
3104 014540 OO~003 SNE .",10 
3105 014542 OOt.711 000000 TST (HRl) ,PAkIlY ERRUR SEt? 
3106 014546 100413 Srn 4$ IYtS. 8RANCH 
3107 014550 062701 000010 ADD HO,Rl ,NO, CHECK Nt.XT 
3108 014554 020127 000710 CMP Rl,'TREG 
3109 014560 103765 BLO 2S ,LOOP UNTIL ALL IiiEGlSTI::NS HAVE 8EEN CHECKED 
3110 0145U 062702 000003 lU ADD t2,R2 ,UPDAtE T;;at ADOICESS POI"TER 
3111 014566 020227 040000 eMP 1'2,140000 ,DONE WITH 8AII1(1 
3112 014572 10]753 8LO it ,NO- !.OOP 
3113 014574 000732 8R PSNXT IYES- GO CHtCI( FOR ANOTHER 8ANte 
3114 014516 010267 171510 411 "I0V P2,PSAORS ,PARITY ERPOJI OCCURR;;D- G£T 111 8IT 
3115 014602 042761 160000 177562 8IC .160000, psAOICS 'OCTAL ADORt.SS of SAD LOCATlON 
3116 014610 005046 CLP ·(SP) 
3117 014612 017746 164n4 MOV ~I(PAR1,-(SP) 
3118 014616 006316 AS!. tsp 
3119 014620 006316 ASL ISP 
3120 014622 006316 ASL IISP 
3121 014624 006316 ASL UP 
3122 014626 006316 ASL UP 
3123 014630 006166 000002 ROL 2(SP) 
3124 014634 006316 ASL 'SP 
312!S 0146)6 006166 000002 ROl,. 2(SP) 
3126 014642 006366 000002 ASL 2(81') 
3121 014646 062667 177520 ADD (SP)+,PSADRS 
3128 014652 004567 000112 JSR R5iOAC"V :CONVt.RT l.Qi! 1!! OCTAL SITS TO ASCU 
3129 014656 014172 psADRS 
3130 014660 016772 "'PBER1 
J131 014662 000006 6 
3132 014664 116704 002102 MOV!) MPSER1,P4 
313) 014670 062604 ADD (SP)+,R4 ,CHANGE TO ASCII fOR 18 !:IlTs 
3134 014612 110461 002074 MOV8 R4,MPSERl 
3135 014616 104000 UP£: ,TYPE ADDRESS or I..OCATIO!! \l!IT~ !:lAD PARITY 
313ft 014700 016742 HPS!:R 
3137 014702 032737 002000 177510 BIT .2000,,,SR 'SwiITCH 10 SET? 
3118 014710 001401 BEQ .+4 ,1110- SIIANCH 
3139 014712 000000 HALT ,HALT ON SAD PAfllTY an 
3140 014714 011212 140V ,R2,IIR2 ,IiEWRITE LOCATlIJPI CONTAINING bAD PARITY 
1141 014116 0050'71 000000 CLR '(lIll ,CLEAR PARIn ERIlOR BIT 
]142 01472~ 005712 TST IIR2 ,RUD LOCATION TO SEE If PARITY Is NOili GOOD 
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3143 014724 005771 000000 TST "R1) ,eHt.CI< PAIUn ERROR £lIT 
3144 014730 100001 BPI" .+4 
U4S 014732 104002 ERROP ,foIElilllTING LOCATION DID NOT CIoUII lAD PAPITy 
)146 014734 000712 SR lS ,1.10 tt.ST !<lEU LOCAHON 
3147 
un 
)149 
)150 
3151 'PIC ROUTINE TO OUTPUT A S!IHU OF ASCII MESSAGES (Cl!.LED VIA JSR R~) 
3152 014736 012567 000022 TYPSX. MOV (RS)+,TlCPS8X ,GET ADO~ESb or "USAGE 
US] 014742 022767 171771 000014 CHP .-l,TlCPSIX , TE!lMINATDR? 
3154 014750 001001 eN! TYPSAX ,NO. 8RANCH 
3155 014752 000205 IITS ,5 , Yt:s, Rt.TURN 
3156 014754 01)146 177176 TlCPSAXI HOV UP5,-(5P) ,S~TUP TO CALL TYP~ ROUTINE VIA ..lSI' 
)151 014760 004767 164124 JSR PC,UYPE 'TlCPE Asell MESSAGE 
3158 OU764 000000 TYPSBX. OPEN 
3159 014766 000763 BR TYPSX 
3160 
3161 
3162 
3163 "UBPOUTINE rop OCTAL TO AScn CONVERSION 
3164 014710 013567 000074 OAeHVI MOV tcS)+.OACNVX ,Gn OCTAL VALUE 
3165 014774 012567 000072 MOV (5)+.OACOST ,GET DESTlNATION ADDRESS 
3166 015000 012561 000010 MOV (5)+.OACIIT ,GET CONVERT COUNT 
3167 015004 066767 000064 000060 AUD OACNT,OACDST ,DEVELOP ADDRt:;55 TO STOllE 1ST CHAR, 
1168 015012 016746 000052 OACNVA. MOV OACNVX,-(SP) 
3169 01'5016 042116 177770 8IC U77770,t5P , lSOLATE LEAST SIGNIFICANT DIGIT 
3170 015022 062716 000060 ADD ,60,iSP ,CONV;;f1t DIGIT TO ASCII 
3171 015026 005367 000040 DEC OACDST 
3172 0150n 112677 000034 MOVS (SP)+"OACDn 'STORE ASCII eHAIIACTt:;R 
1173 OlSOlft 042767 000007 000024 SIC 17,0ACNVX 
3114 015044 006067 000020 ROll OACr.VX 
3175 OlS050 006067 000014 ROR OACNVX 
317ft 015054 006067 000010 ROR OACHVX 
3177 015060 005U7 000010 DEC OACNT ,DONE ALL DIGITS'f 
:1178 015064 001152 eNE DACNVA ,8RANCH U· NOT DOllE 
1179 015066 oooaos RTS RS ,DONE, ~XIT 
3190 015070 000000 OACIIVX. OPEN 
3181 01!!OH 000000 OAC08'1' 1 0 
3182 015014 000000 OACNT' 0 
31U 
l184 
un 
1186 ,BU8ROUT IN! rOil 81 ~ARX TO Dt.C I MAL ASCll CONVERSION 
1181 015016 104001f1 BDCNV. SAV04 ,SAVE REGS 
3188 015100 012700 0152S4 MOV IDe:CVAL,\O ,sET uP ADDR TO STORi O;;C 1HAL AsCII 
3189 015104 OU501 MOV "5)+,Rl ,SIHARY VALUE TO Rl 
3190 015106 012561 000052 "'ov (5) +, SDCNVC ,DESTINATION AODR TO BDCNVC 
h9t IlUlt2 012567 000050 MOV (5)+,BDCNVO ,CHARACTER COUNT TO BDCNVD 
3i9;1 015116 012702 01524a MOV UDTENP,R2 ,ADDR or TEIi POIiEIC STRING 
3193 015122 012767 000005 000104 toIOV u,CNveTR ,SET UP '01'1 5 POWEfI CONVERSIONS 
3194 015130 012261 000104 SDCNVA. HOV (2H,T!:!lPIlII 'MOVE POWt:R OF TU VALUE un 015134 004767 000034 JSR PC .SU8TEN ,PERrOIlM COliVEIISIOh 
3196 015140 005361 000070 DEC CNVCTR ,DONE 5 CONV!P510r.S? 
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3197 015144 001371 BNE BDCNYA ,8RANCH IF NOT YET 5. 
)19. 01514b 1611700 000014 SUS BOCNYO, ,0 
3199 01'5152 010067 000004 MOY 'O,8DCNyB 
3200 01'51'56 004567 000100 JSR F!5,BMUYE 
3201 015162 000000 BOCNVB. OPEN 
3202 015164 000000 BOCNYCI OPEN 
3203 01'1166 000000 BDCNVOI OPE,. 
3204 015170 10400b RST04 'RESTORE REGS AND EXIT 
3205 015172 000205 RTS R~ 
]206 015174 0050117 0000]11 SUBTEN. CLR DIGIT 
3207 015200 166701 000034 SUBTNAI SUB T~NP"'I<,R1 I SU8TRACT Tt:N PUllER fROM 8INARY YALUE 
noe 01!l:t04 103403 BCS SUBTN8 ,BRANCH If UhSUCESSfUL SUBTRACTION 
3201j 01'1201) 005267 000024 INC DIGIT 
3210 015212 000772 BR suBTNA 
3211 01!'!;H4 01)67(11 000020 SUBTNB. ALlt! TENPolR,Rl ,RESTOF!E SUBTRACTED VALUE. 
3212 015120 062767 000060 000010 ADO 160,DIGlT ,CONVERT (DIGn, TO ASCII 
3213 015226 116720 000004 MOye DIG.LT,co)+ ,MOYE ASCII CHA~ TO DECVAL ru.LD 
3214 015232 000207 RIS PC ,EXIT 
3215 015234 000000 CNVCTR. OPEN 
3216 015236 000000 DIGIT. OPEN 
3217 015240 000000 n:NPwRI OPE 1'1 
12U (115242 023420 ADTENPI 10000, 
3219 015244 001750 1000. 
3220 015246 000144 100. 
3221 015250 000012 10. 
3222 015252 000001 1. 
3223 015254 040 040 040 DECvALI .SYTE 040,040.040,040,040,040 
3224 01'>257 040 040 040 
32'5 
32211 
3227 
122a I SUBJ:lOUTINE TO MOVE A YARIASLE "'U/oIBER or SYTES 
3229 015:t62 104005 BMOV~I SAVO", ,SAVE REG& 
3:l30 015264 012501 "IOV (5)+.k1 ,GET t-ROM ADDRESS 
3231 015266 012502 MOY (5H,R2 ,GET TO ADDRESS 
3232 015270 012503 ~OV (5)+.R3 ,GET COUNT 
3233 015272 112122 aMOYAI MOVi:I (1)+, (2)+ ,MOYE snE 
3234 015274 005303 DEC R3 'DECREMENT COUNT 
3235 015276 001175 SNE B"IOYA ,SRANCH It' NOT DONE 
):l36 015300 104006 FlST04 ,RESTORE RE('S AND un 
32]7 015302 000205 RTS RS 
313ij 
3:Z39 
3240 
3241 ,UNEXPECTED POWER FAIL sERVICE 
3242 ,BECAUSE 1'/1011' MAY SE SET IN MPR toANO ALL PROCUSOR REGIstERS 
3243 'MAY 8~ I~ USE, CONTINUATION ArTER POWER fAlL IS NOT ATTEMPTED. 
3244 I INSTEAD, TliE PROGRAM RESTARTS AfTER A POWEll fAILURi. 
3245 015304 012737 015150 000024 PWRDNI '"'0 V .PloIRUP,U24 ,SET 01' FOR POIIER UP 
324t> 015312 012701 00(1570 MOY ."PRO,Rl 
3247 01'>3Uo 032711 000001 111 BIT 11,'''1 
324ij 01532:2 00100:2 BNE .+6 
3249 015324 005071 000000 CL.oR ,(Rtl ,CLEAR PARITY REGISTERS III CASE 
3250 015330 002701 000010 AOD 110,Rl ,iIIWP IS sn 
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3251 015334 020127 000770 CroIP R1,UREG 
3252 015]40 10376to 8!.0 11 
3253 015342 010667 10)70:2 MOY SP.SI?SAV 
3254 015346 000000 I-IAt.T : PO=E~ DawN H:'LT 
325!:i 015350 012737 015304 000024 PWRUPI MOV 'PillilDN,IU24 , SET UP FOR POWER DOWN 
3256 015356 016706 161066 MOV SPSAY,SP 
3257 015362 005027 000000 CLR .0 ,STAt.!. SO OUTPUT wON I T BE GARBLED 
32511 015360 005367 177772 DEC .-2 
3259 01537:;1 001.375 SNE .-4 
3260 01!S374 104000 T'(PE I TYPE RECUYERt MESSAGE 
3261 015376 016676 '11' iii RF 
32b2 015400 000167 16)b02 Ji\oIP RSTAF!T ,RESTART 
3261 
3264 
321;5 
3266 ,EM! HAt.OLI!:R 
3267 015404 011646 !"lTINTt MOV (5P),-(5P) ,GET SAVED PC 
326ij 015406 162716 01.10002 SI.IB .2,(51') 'l.lECk~MENT PC ax 2 
326'J 0154141 017616 000000 MOV !,lCSP)i (8P) ,GET CALI. 
3270 015416 121667 000050 C/oiPS CSP) ,EMTLIM ,CHECl< If' CAt.L llllTHIll LIJlllTS 
3271 015422 101402 bLOS EMU 
3272 015424 000000 HALT ,CALL IS HOT I'IITHIN LIMITS 
3273 015426 000776 I:!R .-2 
3274 015430 006116 I!:MTAI ROL CSP) ,EMT ARG X 2 
3:275 015432 04:271b 177001 I'IIC '117001'(8P) , REMon: 7 MSB 
3276 015436 062716 015450 ADD '£!4TTAB. (SP) ,FORM EMT RTll AODRESS 
3277 015442 017U6 000000 MOV tCsP). (SP) 
321S 015446 000136 
3279 

JMP !!I(SP)t ,GO TO EMT RETURN 

3280 
32Pl ,EMT OEP'INITIONS AND ASSIGNM!"'TS 
3282 015450 E"lTTIIBI 
3291 104000 TYPEaEMT+£MTX 
3284 015450 001110 ITYP! 
3285 104001 8COPEaEMT+EMTX 
3286 015452 0157]0 SCOPEC 
3287 104002 ERRURII!MT+EMTX 
32811 015454 013144 ERR 
3299 104003 ERRolRPatMT+EMTX 
3290 015456 OllOH !RRP 
3291 104004 I:RROIlS-EMT+i=;MTX 
3292 015460 01274b ERRST 
329) 104005 SAY04-!MT+EMTX 
3294 015462 015474 &VOt 
3:295 104006 F!ST04aUT+EMTX 
3296 015464 015562 R804 
3297 104007 RST05S-£Io!T+£M'l'X 
3298 015466 015610 R8058 
3299 104010 SAvo'S-EMT+EMTX 
3300 015470 015514 avoss 
3301 015472 000010 EMTLI'" • [MTX-l 
3302 
3303 
3304 ,suBROU'fIt4E TO sAVE RtGS 0-4 
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lJ05 OU474 0126611 17'7764 SVOU MOV C5P)+, -13. (SP) ,MOVE PC+PS UP STACK 
3306 015500 012666 177764 MOV (SP)+,·12. CSP) 
nOl 015504 012767 000002 000040 MOV .RTI,SV05C 
ll08 015512 000411 ~R avou 
3309 
U10 
lJl1 
3313 'SUBROUTINE TO SAVe: ~EGS 0-5 + PIJACE E"'T PC It. R5 
ll13 015514 012767 000240 000030 IIV05!. MOV 'NOP,av05C 
3314 015522 000400 8R noSA 
U15 
:t316 ,SUBROUTINE TO SAVE RiCiS 0.5 
Ul? 015524 012666 171762 5V05}1 HOV (5P)+,·14.(SP) 
3HS 015530 0121166 177762 MOV (SP)+,·14. (SP) 
3319 01!1534 010546 MOV 1I5,·C8P) 
U20 015536 010446 !VOSS I /olaV R4,·(SP) 
U:H 015540 010346 MOV lol3,·cSP) 
Jl22 015542 010246 MOV P2,·(8P) 
3323 015544 010146 NOV Rl,"C5P) 
3324 015546 010046 MOV 'O,·CSP) 
1125 01!1550 024646 CliP ·C5P)'·(8P) 
3326 0155!12 000002 SV05CI lUI ,RT! OR NOP 
3327 015554 016605 000020 MOV 16,(SP),R5 ,EMT PC TO R5 
3328 015560 000002 ~TI 
3329 
lllO 
3111 
3332 'SUBROUTINE TO RESTORE REGS 0-4 
33ll 015562 022626 RS041 CMP CSP)+, (SP)+ 
3334 015564 013600 MOV (SP)+,IIIO 
3315 015566 012601 NOY (SP)+,Rl 
3U6 015570 011602 "'OV (SP)+,R2 
1137 015572 012601 /olOV (SP)·,R3 
:n38 015574 012604 MOV (SP)+,R4 
l1l9 015576 016b46 177764 MUV ·12. CSP),· (SP) 'MOVE PC+P5 DOiroN STACK 
3340 015002 016646 177764 MOV .12. (SP),-(SP) 
3341 015606 ooooo~ ~TI 
3342 
334] 
]344 
ll45 '5UB~OUT1NE TO RESTORE IIECiS 0·5 
3346 015&10 010566 000020 R505S1 MOV As,a.cSP) ,SET liNT PC TO R5 
ll47 015614 022626 CMP (SP)+. CSPh 
llU 015616 012600 MOV (5P)+,,0 
lJ49 015620 012601 MOV CSP)+,Rl 
JlSO 015622 012603 MOV tSP)+,R2 
:U51 015624 012003 JoIQV (SP)+,1I3 
]]52 015626 012604 MOY CSP)+,R4 
115l 015630 012605 "'OV (8p)+,R5 
3354 015632 016646 11""62 Mav -14.(SP)'-(SP) 
llS5 015636 o 16i14i1 177762 MOV -14. C8P),.(SP) 
U56 015642 000002 ~TI 
US? 
U5B 
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3159 
ll60 
ll61 
33n 
lU,J 
Jl64 
3.J6S 
3166 
lllll 
3368 
3369 
3370 
33'71 
3372 
3173 
3314 
ll75 
3376 
lJ77 
ll?e 
3379 
3380 
1181 
3382 
3383 
3384 
HU 
3386 
3l8? 
3388 
3389 
)390 
1191 
3392 
H9) 
)394 
3395 
3396 
3397 
3198 
lJ99 
3400 
3401 
3402 
;)401 
3404 
3405 
3406 
3407 
340& 
3409 
1410 
3411 
3412 

015644 
0151150 
015652 
015660 
015666 
015670 
015076 
015704 
0157011 
015714 
01!'i716 
015724 

015730 
015736 
015740 
015746 
015750 
015754 
0157!1o 
015764 
015766 
015772 
015774 
OUOOO 
016004 
016010 
016014 
01t>020 
016022 
016024 
016026 

016010 
0160.10 
016036 
016044 
016052 
016054 

0050n 
000000 
01)767 
062767 
000000 
013767 
033737 
001404 
042137 
000403 
052737 
000177 

032731 
001015 
on7l? 
00101 t> 
005767 
0010136 
02fi76'7 
100007 
005267 
02200" 
012677 
000177 
00S067 
005067 
01166'7 
000002 
000100 
000000 
000000 

0135015 
02(1040 
020040 
020075 
020040 

177776 

177570 
000002 

177777 
010000 

13001320 

000020 
000016 

040000 

1304000 

1025J4 

0013042 

OOOCH 

161716 
0013022 
1&2500 
000ul0 
0000011 

041520 
0201340 
041511 

020040 

000140 
000140 

162612 
177570 

177776 

177776 

177570 

177570 

0000]6 

020075 
020040 
0~2116 

020040 

,ROUT!NE TO LOOP THRU A SINGLE INSTIIUCTIOh TEST 
,LOAD THE SURTING ADDRESS 0,. THE TEST 
,YOU WIsH Til RUN (THE ADDRESS or TH£. rEIIUX 
,TAG) AT THt!: 18T HUT, sn SIIIITCH Ae;CiUTER 
'OPTlONS AT THE 2ND HALT. 
INOTl! THAT 8"'11 MUtlT BE DOliN UHR THt. 2"Ll tlUT 
TESTX, CLR ,.PS 

HALl 
~lJV 

ADD 
HAIJ1 
MOV 
Blf 
SEQ 
BIC 
IIR 
818 
JMP 

.. SR,I<ETURII 
'2,FlEl'URII 

'''l,TSTX 
*10000,USR 
.+12 
no,ups 
.+10 
·20,"'PS 
(lI<ETU~N 

,ioAlT FOl< STAI/UNG ADDIIU6 
, LOAD 8T ARTlN(' ADIJRlSS IN FlItTUIU • 
, ADO 2 TO POIllT TO INSTRUCTION AFTER 
, SET SR OPT lOllS 
,8ET fLAG 
,CREC" 810/12 
,dHANCH If HOT 6ET 
,CLEAII TRACE tilt 
, SK IP NEXT INSTRUCTION 
,SET TRACE tilt 
,JU~P TO tEST 

,SCOPE AND/OR nERATICJN 1.001' rOI< EACH TEST 114 TIMU 
,A snup ROUTINE SHOULD INITIALIZE RnUR~ AND IMAX 
SCOPECI BIT 140000,"SR 'TEST SFI FOR sCOPE 

BNE SC;OPEb rYES, SCOPE 
BIT 14000,'.8R "~O-TE8T rOFl !TUATION 
SHE seOPEG 'II/HIIHT IURA'IlON 
TST TSTX ,USING SINGi,,! sua TEST STARTUP? 
BNE SCOP!!!S , YE8, IJOOP 
CMP ICtiT • I/olAX ,COMPARE CURRENT COUNT TO MAX NUMBER 
BPI. SCOPEG ,EXIT·DONE 
INC ICNT ,INCFlE"IENT COUIIT 

SCOPES. CMP (6)+,1116 ,REPOSITION STACK 
MOV (6' +, iPS 'RESTORE PREVIOUS PROCESSOR stATUS 
JMP ,RETURN , REPEAT TEST 

5COPEGI CIJR TUX ,IF UUNCi Tt.STX STARTUP, RETUFIN TO NOtcMAL fLOW 
CLM ICoit ,CLUR COUNT 
MOV n6, RETURN ,SAVE SCOPE RETURN POINTER 
RTI , RETUIIN INLIIU;-IiEXT TEST 

IMAX, 100 ,lTERATlON COUNT 
ICNT! 0 ,COUIIT IJOCUION 'O~ ITEkATION LOOP 
~ETURN I 0 ,ADOIIUS OF LAn TEST 

,ASCII ",USAGES 
MEOI 
"'TNUMI .Aaell <UllC12>IPC. I 

"'PC. ,ASCII I ICNT- I 

Mleu. ,ASen 
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3UJ 016062 000 
3414 016063 040 046440 051120 !lITR. • ASC II MPR- I 
3415 016070 oa0075 
3416 016072 020040 020040 020040 MTREG. ,AICII MPR DATA- I 
3417 016100 020040 OSOll5 020122 
3US 01610tl 040504 040524 020075 
3419 016114 020040 020040 020040 "'DATAl ,AlCU 
3420 016122 020040 000 
H21 016125 015 020012 020040 MSTRX. ,ASCII <15>(12) I TEST Loe- I 
1422 016132 020040 020040 052040 
3423 016140 051505 020124 047514 
3424 016146 OlUOJ 040 
3425 01&151 040 020040 020040 MSTRXl' • ASCII 
34 at> 016156 040 
)427 016157 040 027523 035102 ,ASCII I SIS. I 
31128 016164 040 
3429 016165 040 020040 020040 MSTRU. ,ASCl! 
)430 016172 040 
3431 01617.) 040 040527 03512) ,ASCII I I'IASI I 
)43.l 016200 040 
3433 016201 040 020040 020040 I4STRX5. .ASCIZ 
3434 016206 020040 000 
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3435 016211 015 051412 052105 "'SETSR' .AScn (15)<12>ISET SR OPTI0NSI 
343& 016216 051440 020122 050117 
3437 016224 044524 047117 00012) 
3431:1 016232 020054 051UO 0!H!505 MCONI .Asen I, PR&I~ CONTNUE I 
3439 016240 020123 047503 05211 !) 
3440 016246 05251& 000105 
3441 016252 0115015 0425'2) 020124 MMDEv. ,ASCIZ (15)(12>ISET DEVICE ADDRESS IN SI! I 
344~ 016260 042504 0445<16 042503 
3443 016266 040440 042104 042522 
3444 016274 051523 044440 020116 
3445 016302 05023 000 
3446 016305 015 051412 052105 MMAORI ,Ascn <15><U>Isn "'[140Ry Ti;ST l.oOC IN 8[<! 

3447 016312 046440 046505 051117 
3448 016320 020131 042524 05<1123 
l449 016326 046040 041517 044440 
3450 016334 020110 051123 000 
)451 016341 Ot5 051412 052105 "MPAT. ,ASCIZ <15><12>ISET TEST PATT!RN IN SRI 
3452 016346 052040 051505 020124 
H5J 016354 040520 052124 051105 
3454 01U62 020116 047111 05.1440 
3455 016370 000122 
345t> OUl72 005015 046412 046505 MMPRS. ,A5CIZ <15>CI2><12>I"'EMOrcy PARtTy REGISTERS PRE8ENTII<1S><12> 
3457 016400 051117 0201]1 040520 
3458 016406 044522 054524 051040 
3459 016414 043505 051511 042524 
3460 016422 051522 050040 042522 
3461 016430 04252] 052116 006472 
3462 0164311 000012 
3463 016440 005015 040520 052122 MTHA't ,ASCIZ <15><12>IPARTy R!GISTER& CONTROL MEMORy A511<15><12> 
3464 016446 020131 042522 044507 
3465 016454 052141) 051105 0201U 
3466 016462 047503 052116 0475:12 
3467 016470 020114 042515 047515 
3468 016476 054522 040440 035123 
3469 016504 005015 000 
3470 016507 040 020040 000040 MTytOR. ,ASCIZ 
3471 016514 020055 000 MOUMI ,ASCIZ I- I 

3472 016517 015 000012 MCU ,ASCIZ <15><12> 
3473 0165<12 0001U MJ{, .Ascn IIlI 
34'74 016524 047516 050040 051101 IIITt .ASCIZ 'NO PARITY MEMORY P'OUNDIC15>C12> 
3475 016532 052111 020131 042515 
3470 016540 047!t15 054522 043040 
3477 016546 052517 OUllt> 005015 
3478 016554 000 
3479 016555 116 0<10117 040520 MTRt ,ASCIZ 'NO PAR ITY REGSTER ,.OUI>IO' < 15>< 12> 
3480 016562 044522 054524 051040 
3481 016570 OU505 05212J 0!H105 
3482 016576 OU040 052517 042116 
348) 016604 005015 000 
3484 016601 040 0<10040 020040 MPRADI ,ASCIZ 1<15>(12) 
3485 016614 0<10040 006440 000012 
34&6 016622 005015 005015 042515 MTIU .AsCIZ <15><1<1>(15)(12> 1 MEMORY PARIn rEIT - MAlIiDEC-11-0CMFhB I 
3497 016no 047515 054522 050040 
3488 016636 051101 052111 020131 
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]489 016644 042524 05213) 026440 
3490 016652 046440 044501 042116 
3491 016660 041505 0)0455 026461 
3492 016666 041504 043115 026501 
349) 016674 000102 
3494 016676 005015 047520 042527 "'Pili"', ,Asea <15><12>'POW!R FULED! 
)49!1 016704 020122 040506 046111 
3496 016712 042105 000 
3497 016715 00'7 "'PGiND • • 8YTE 00'7 
3498 016716 005015 04'7105 020104 ,ASCII <15><12>IENO PASS. i 
3499 016724 040520 051521 036440 
3500 016732 040 
3501 0167U 040 020040 020040 "'PCNT. .ASCIZ 
)502 016740 000040 
350) 016742 006415 041012 042101 "'PSER' ,Ascn <1!I><15><12>IBlO PAR fOUND IN Loe , 
)504 016750 1)50040 051101 043040 
3505 016756 0:'2517 04211fi 044440 
3506 016764 020116 047514 020101 
3501 016772 020040 020040 020040 "'PSERlI .ASCIZ 
3508 01'7000 000 
3509 017001 015 OU 012 043505 "'Xli .ASClZ <15><12>' REGISTLR AT 1 
3510 017006 051511 042524 020122 
3511 01'7014 052101 000040 
3512 017020 04750) 052116 047522 ,",X2' .ASen 'CONTROLS 1 

3513 017026 051514 000040 
3514 011034 00501!i 047514 042101 LORMsGI .ASCU < 15>< 12>' LOADERS RESTORED 1 
3515 017040 051105 02012] 042522 
3516 017046 052123 051117 042105 
3517 017054 000 
3!518 017055 015 041012 042101 PSMSG. .ASCIZ <15><12>IBlD PARITy SCAN COMPLETE 1 
3519 0110n 050040 051101 052111 
3520 011070 020U1 041521 047101 
]521 017076 041440 046517 046120 
3522 017104 052105 000105 
3523 01 '7110 005015 047514 042101 ML.DRSv I ,ASCII <1!5><12>qolOADERS SAVED I'" BANI<. 0

' 3524 017116 051105 02012] 04052) 
3525 017124 042526 020104 047111 
3526 017132 041040 04'7101 02011] 
3527 011140 060 
lS2S 017141 01! O~201:Z caOlt? ,ASCIZ c 1 S)< 12> ; 'Ie RE5'l'ORE 1I0ADE"o Liii! SA :liD. ' 
3529 011146 04U22 OS21:ill 051117 
J!110 017154 020105 047514 042101 
3531 011162 OS 11 05 020123 051525 
3532 017170 020105 040523 031040 
35U 01'7176 0]0061 0OO05t. 
3534 017202 020040 020040 020040 MPRCOFI. .ASCIZ • CORE PAlltTy REGlSTt.lIl(lS><12> 
3535 017210 020040 020055 047503 
35)6 01l21t. 042522 050040 051101 
3537 017224 052111 020131 042522 
]U8 017232 044507 052123 051105 
35]9 017J40 005015 000 
3540 011243 040 020040 020040 MPFIMOS. .ASCIZ • MOS PARITy REGISTE .. 1<15><12> 
3541 017250 020040 026440 046440 
)542 017256 051517 050040 0511 01 
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3543 017264 052111 020131 042522 
3!l44 017272 044501 05212] 0511 05 
3!lU 017]00 005015 000 
3!l4t. o IH04 ,EVEN 
]547 000001 ,ENO 
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lDJlPT 000516 lDRS • 07BOO lORTYP 00U20 AOTEMP 015242 
U • 000001 BDCNV 015076 BDCNVA 015110 BDCNV! 015162 
BDCNVC 015164 8DCNVD 015166 BEGIN 001764 BITPT 000520 
BITO • 000001 BITl · 000002 BIT10 • 002000 8ITll · 004000 
BIT12 • 010000 BlTll · 020000 BITU • 040000 BITU .. 100000 
BIT2 • 000004 BIT] .. 000010 8lT4 • 000020 BITS • 000040 
BIT6 • 000100 BIT7 • 000200 8lT~ • 000400 UT9 • 001000 
BIIOVl 01!1272 BMOvE 015262 CKBKO' 0102]2 CLRPlR 01HII4 
CNT16 007022 C"'T17 007702 CAlVCTR 0152)4 CNle 007042 
CONT 011120 CONT10 0041U CONrt2 004642 CONTU 005122 
CONT) 002U4 CONT4 002712 COUi'fT 004154 DECVlL 015254 
lHGIT 0152]6 OISPLA • 177570 OISPLY • 177510 DONE 011240 
00NE10 004140 OUAlli:11 OOUbO OONEl2 004656 DONEll 005136 
DONE14 00!U1I2 DONE15 0011026 DONIC16 006356 DONia 7 007272 
DONE20 010216 00NE4 002756 DONU OOlun DONE6 00]500 
DONE7 001612 EMTA 0154)0 EMTINT 015404 EMTLIM 015472 
E!IITTAB 015450 EMTX • 000011 ERR 013144 ERR A 013166 
EJiRAI 011214 ERIIA2 013216 ERlll] 011226 ERRU 0132]0 
EJlRA5 011240 ERII~ 013242 ERR8X Oll244 ERRC 013250 
ElIRD 013262 EkROll • 104002 ERROJIP .. 10400] ERROJIS .. 104004 
ERRP 013024 ERRST 012746 FTITL! 000512 GMPRA 001542 
G",Plle 0011;70 GMPkC 001676 GMP~D 001712 HIADR 000510 
HIwOrw 000554 lCNT 016024 I MAl( 016022 INOCO 000772 
IHOC1 000774 INOC10 001016 trlOC!l 001020 INDCt2 001022 
INDCtJ 01')1024 Ir.OC14 001026 INOC15 0010]0 INDC2 000776 
IHDCl 001000 INOC4 001002 INOC5 001004 INDC6 001006 
INDC? 001010 IrlDC8 001012 INOC9 001014 INOXl1 • 001554 
INSTl 004002 1"6T2 004010 KPARO U01240 KPAR1 001242 
KPAR2 001244 KPAR7 001246 KPORO 001210 KPDRI 001232 
KPDII2 001234 KPDR7 001216 KTSTAR 001216 LORMSG 0170]2 
LDRSVD 013770 LOCATM 011500 LoCATl 01357. LoGlCA 011]00 
LOOP10 oO.H04 LOOP11 004214 LOOP12 004450 LOQP13 004742 
LOOP!4 005220 LOOP 15 005652 LOOP21 010712 LOOP4 002600 
LOOPS 0010]4 LOOP6 001210 LOOP7 001552 LOPIS 005662 
LOP4 002606 LOPS 003042 LOPt> 001216 LOWYLG 000556 
LSA~ ot3e52 LUP10 001676 LUP11 004220 LUP12 004434 
WPll 004714 LUP14 005210 LUP1 001544 MAP"''' 011372 
MAP,"A 011564 "'APMEM 01UbO "'AP~8 0t17~0 "'APRC 0120~0 
~APIiD 012150 MAPilE 012244 MAP REG 011706 MAP! 011434 
MCON 016212 MC!! 016517 1I!DlSit 016514 MDATA 016114 
MlMH 001070 Mt:M!. 0010.6 MEMUT 000550 MEO 016030 
"'IC"'T 016054 Mil 016522 MLDKSV 017110 MMAOR 0111l0!! 
MMDE:V 016252 MMPAT 016341 I4MPAS 016)72 "PC 016016 
MPCNT 01117]3 M~CENO 016715 MPRAD 0111607 MPRCOR 017202 
"'PRIOOS 017243 MPPOK 000542 I4PRO 000570 "'PRl 000600 
MPR10 000710 "'PRll 000720 "'PRU 000710 MPRll 000740 
~PRI4 .000750 MPRI5 000760 "'PR2 000610 MPRl 000620 
MPR4 0006]0 "'PR5 OOOUO IoIPR6 000650 "'PR7 0006110 
"'PRS 000670 Mpp9 000700 MPSER 016742 MPsEIH 016772 
"'P II R .. 016676 MSET5R 016211 MSTA 01110bl MSTRX 016125 
MSTRlCl 016151 I4STRXl 0111165 loISTRX5 016201 MT 016524 
"'TIT 016622 MTMAP 016440 "'TNU,", 016010 MTR 01655! 
MTREG Oh072 MTYCOR 0111507 MTi'FG 000564 /IIU 017001 
MX2 017020 NOKT 000552 HOP c 000240 NOREG 001740 

DCMFA,B MACtll.b24 a-JUN-7] 15llli PAGE 74 
DCMF'lB SYMBOL TABLE 

NRALL 013264 OACOST 015072 OAC~T OlSO? OAC~V 014770 
OACNVA 015012 OACNVX 015070 OOOf'LG 000560 OPEN • 000000 
PAIIPAT 001040 PARvEC • 000114 PASCNT 000544 PC ·'000007 
~DRt:ND 001226 PORUS 001222 PEllR • 100000 PMEMH 001074 
~/;jI!;ML 001072 PMEMX 001076 ;OS 177776 ll'SlDRS 0143;2 
PaeAN 0140,,6 PSCAN~ 014174 i'SCANX 014314 PsCioNI 014176 
~SCXl 014510 PSt.OOP 014432 PSLUP 014436 PSMSG 017055 
P8t1XT 014462 PSXTST 014516 P<'IRDN 015104 PiliRUP (,I 15150 
RiLOC 0005b6 lIiSHVD 001032 RESVC 0010)4 RESVM 001036 
RETURf./ 0160~6 RSTAIIT 0012116 RSTt.OR 01)772 RSTLDX 014062 
RST04 • 104006 116T05S • 104007 IIS04 0155112 !lS058 015610 
110 .. ,000000 ROSAV 001252 IH .. ,000001 R1SA'I 0012&4 
112 .,000002 112,sAV 0012!16 III .'00000] IIJSAV 0012110 
114 "'000004 114SAV 001262 R5 ·'000005 115SAV 001264 
116 .,000006 SAV"DR 013654 SAVl.oDX 013752 SAV04 "' 104005 
SAV05S • 104010 SCAN 001346 SCArU 001]70 SCANB 001374 
SCNF't.G ~~!~~~ 

SCOPE • 104001 scopn 015772 8COPEC OUllO 
SCOPEG SHOBE 000534 8P .'000006 SPIIAV 001250 
till • 1 '77570 BRO .. 1'77572 START 001426 STARTI 001510 
STkPT .. oro!HO SU~TfN 015174 SUB'l'NA 015200 SU8TNB 015214 
SV04 015474 SVOSA 015524 SV05B \)155l6 IV05C 015552 
SV05S 015514 T8A",1< 000546 TtlolP 000562 TEMi'X 000514 
TENPWR 015240 T£8TX 015644 Te:5Tl 002006 TEST10 001bl4 
TEST11 0041511 n:ST12 004372 TUTU 004676 TUTU 005156 
TUTU 005560 TESTt6 006226 Tt-STt7 0070b6 TEST2 002160 
TEST20 010104 UST21 010506 TEsn 002402 TEST4 002530 
TESTS 002776 TEST6 003152 Ti!:ST7 001512 TMlP 012422 
TIoIAi'A 0124)6 TMAP8 012542 TI1APC 012630 TI4APD 0121174 
TMAP[X 012744 TfoIUI' • 000022 IP8 0011U2 TPCOIIE 005172 
TPCORX 0010042 TPS 001100 TRDATA 000540 TIIE<I 000770 
nrLG 000522 TIIP10 004020 TRP10A 004070 TIIP12 004542 
TRP1) 0050]2 TRP14 005500 TRPlS 0011146 TIlPU 006604 
TIIP16A 006610 TRPP 001456 TRP17A 007462 TRP20 010]52 
TRP4A 0027211 TRP48 002734 TRP4C 002742 TkP7 001622 
T81LOC 000532 TSTX 000510 TST10 001722 TST11 004252 
TST12 004466 T8113 004756 '!'STU 005254 TST15 005726 
TST4 002620 T5T5 001056 TST6 003232 TST7 0035116 
nCOR 000526 T,{P'LG 000524 TYPE • 104000 TYPSlX 014754 
TYPS8X 014764 typsx 014736 101 AS 000536 i'/II/P • 000004 
ItlllP16 006174 i'/WP16A 0011412 lllIo/P17 007310 WWP17A 007]26 
WWP21 010542 IowP21A 010556 X,.1I1 007746 Xf'R2 011152 
tFILLS 001105 lliIULL 001104 ITPI"LG 001106 Uype: 001110 

• 017304 

ERRORS DETECTED I 



"'O-DD-a ORIGINATOR Ron Platukis W ··W· .. '" TELEXT 5171 t DATE 5/8/74 

MCO NO. 11-DCMFA-00004 
SHEET 1 OF 1 

MAINDEC Il-DCMFA-B ~ DISC PROJ NO. E2007517 
DATE RECEiVED 9-12- 74 

CHANGE ORDER COST CENTER NO. gdD687 
FIRBT ISSUE 9-13-74 
FINAL ISSUE 9-16-74 

PROBLEM 

CORRECTION 

PROGRAM WOULD BOMB OUT AFTER 1~ SEC. OF RUNNING, AND TTY 
WOULD TYPE "U". ALL MEMORY CONTAINED 124325 OR 125325. 
WRONG CODING WAS CAUSE. 

A PATCH IN THE LOCATIONS BELOW WILL RECTIFY THE SITUA-
TION. INSTRUCTION CLR TREG+20000 SHOULD READ CLR TREG.. 

BREAK-IN /EFFECTIVITY 

ITEM 
NO. 

1 

.1 

THIS MCO IS EFFECTIVE IMMEDIATELY AND IS GOOD UNTIL 
NEW REV., AT WHICH TIME IT MUST BE REPLACEl>. 

DocmdENT/p ART NO. 

MD-ll-DCMFA 

OLD NEW DISP 
REV REVPOD! 

LOC 
iT274 
10276 
1(6352 
1(6354 

DESCRIPTION OF CHANGE 

OLD 
5i1b7 
1(647(6 
5(667 
1(6412 

NEW 
5(637 
(677(6 
5~J7 
~77f6 

PGM TO BE CHANGED 

MD-ll­
DCMFA-B 

DISP CODE 02 

OPTIONS AFFECTED 

Mitll, MFll, 
MSll 

PRODUCT UNES 
AFFECTED 

11/45 

DOCUMENTATION 
AFFECTED 

E9 DIAGNOSTICS 

o TECH MANUAL 

o TESTER 

o TESTPROG 

o ENG SPEC 

o PURCH SPEC 

FIELD SERVICE 
AFFECTED 

(!] YES 0 NO 

o Customer Charge 

o Product Line Charge 

DpL. _____ _ 

o Contact Software 

Distribution Center 

for price. 

D Information Only 

DISPOSITION CODES APPROVAL SIGNATURES 
00 - (DELETED) 

01 - (DELETED) 
02 - USE PRESENT STOCK UNTIL NEW STOCK A V AILABLE (PHASE IN) 

"" 03 - REWORK IMMEDIATELY (RETROFIT) DIAGNOSTIC ENGR. 

I· 04 - luELETED) 
05 -- (DELETED) MFG; ENGR. 

06 - DOCUMENT CORRECTION ~ 
07·- NEW ITEM (THIS ASSEMBLY) FIELD SERVICE 

08 - (DELETED) PRODUCT ENGR. 
09 - SCRAP IMMEDIATELY /7. D 

DEC 16-(331)-1059B-R673 

Typ.written /lUnd s;""./J~ 
Bill Kellicke~;;;{iJ6J1" ."",.f J 
Bob Christo...A :IIl:-";-k)~.,J.#It , . ./ 

SEE REVERSF. FOR TN~'l'RTT("M'(\l\J~ tTJ.r nDn1O'D '1'1"\ 1:'n T ......... .,. .... Y'O .... Y'O,.. .. ~~y or. 


