
PRonUCT r:OOEI 

PRODUCT NAMEI 

PROOUCT nATEI 

0005 8 j 

IOENTlFICATION .......... __ ............ .. 

MOS/CORE MEMORV EXERCISER FOR 0 Tn l?aK 
wIT~ OR WITHOUT P6PtTV 81TS 

AUGUST. lcH~ 

DIAGNOSTIC GROUP 

THE: HIFORMHION IN TIo/IS DOCUMENT IS SlIf:lJF.cr TO CHANGE 
wITHOI)T NOTICE AND SHOULfI NOT RE CONSTRUED AS A COMMJTME'NT 
BV DIGITAL EQUIPMENT CORPORATION. DIGITAL EQU'PM~NT 
CORPORATION ASSUMES NO RESPONSI81LITV FOR ANV ~RRORS THAT 
MAV APP~AP IN THIS MANUAL. 

THE S~FTWARE DESCRIBED IN THIS DOCUMENT IS FUPNIS~En TO THE 
PURCIo/ASE~ UNOER A LICENSE FOR USE' ON A SING~E COMPUTER 
SYSTEM AND CAN BE COPIED (WIT~ INCLUSION OF OIGITALS 
COPVRIGHT NOTICE) ONLY FOR USE IN SUCH SySTEM, EVCEPT AS MAV 
OTHERWISE' RE PROVIDED IN WRITING BV DIGITAL. 

OIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONS!AILITV FOR 
THE USE ~R RELIABILITV OF ITs SOFTWARF ON EQUIPMENT THAT IS 
NOT SUPPLIED RV DIGITAL. 



DZKMA MACY!! 27(7321 05.AUG-76 13843 PAGE 2 
DUMAS.Pil 

CONTENTS ......... 

1 .0 ABSTIUCT 
1.1 GETTING STA~TED 

2.0 ~EQUI~EMENTS 
2.1 EQUIPMENT 
2.2 STO~AGE 

3.0 LOADING P~OCEDU~E 

4.0 STA~TING P~OCEDU~E 
4,1 SWITCH SETTINGS 
4.2 CONT~OL·C OPTION 
4.3 STA~TING ADD~ESS -200 

~ESTART ADDRESS _250 
4.4 PROG~AM AND/O~ OPERATO~ ACTION 
4,5 LONG GALLOP OPTION 

5.0 P~OGRAM HALTS (NORMAL + ERROR) 

6,0 ER~ORS 
&.1 E~~OR MESSAGE FO~MAT. 
6.2 ER~O~ DICTIONARY 
6.3 ERROR HISTORY 
6.4 ERROR RECOVE~Y 

7.0 RESTRICTIONS 

8.0 MISCELLANEOUS 
8.1 ADDRESS/BAN~ RANGES IN OCTAL AND DECIMAL 
8.2 EXECUTION TIME 
8,3 pASS COUNT AND TEST NO. LOCATIONS 
8,4 STACK POINTER 
8.6 POWE~ rAIL 

9.0 P~OGRAM DESC~IPTION 
9.1 NARRATIVE FLOW CHA~T 
9.2 TEST TITLES 

TEST 08 TEST ro~ P~OPE~ 8ANK SELECTION 
TEST 18 CHECK DATI/DATO LINES 
TEST 21 TEST MEMO~Y rOR HOLDING DATA AND BYTE SELECTION 
TEST 38 DUAL ADD~ESS TEST A 
TEST 41 DUAL ADD~ESS TEST B 
TEST 51 MA~CHING 1;S AND 0'S 
TEST 68 CELLS· VOLATILITY TEST 
TEST 71 SHIFTING DIAGONAL 
TEST 101 READ ~ECOVERY GALLOPING TEST THROUGH EVERY 64TH CELL 
TEST 11. ~EAD RECOVE~Y LONG GALLOPING/rAST GALLOPING TEST 
TEST 12. WORST CASE TESTING ro~ CORE MEMORY 
TEST 131 WRITE RECOVERY TEST 

10.0 RXDP , ACTt! , APT OPERATION 



sfJ.. 

DZKMA MACYt! 27(732) 0S-AUG-?6 13143 PAGE 3 
DZKMAB.Pll 

U.0] ABSTUCT 

THIS DIAGNOSTIC WILL TEST 0 • 124K OF MOS OR CORE MEMORY 
ON ANY PDP-It FAMILY COMPUTER. SOME TESTS ARE WORST CASE 
FOR MOS AND SOME FOR CORE, BUT ALL TESTS ARE ALWAYS RUN. 
THE TESTS OCCUPIES LESS THAN 2K OF MEMORY SO IT CAN BE 
USED TO TEST A SYSTEM WITH ONLY 4K OF MEMORY. IF ONLY 4K 
EXISTS, HOWEVER, THE ABSOLUTE LOAOER IS NOT SAVED. 

THIS PROGRAM CAN BE RUN UNDER XXDP, APT AND ACT MONITORS. 
ON PROCESSORS WITH NO HARDWARE SWITCH REGISTER, SOFTWARE 
SWITCH REGISTER. LOCATION 176. 

tl.1J GETTING STARTED 

o 

IF NO HARDWARE SWITCH REGISTER SET LOCATION 176 TO OBTAIN SWITCH 
OPTIONS, 

TO STARTS ......... 
A. SET SWITCH REGISTER • 00000 
B, START AT 200. 
C, THE MEMORY LIMITS WILL BE PRINTED. 
D, SEE SECTION 4.4 FOR REST OF PRINTOUTS EXPECTED. 
E. "END PASS '01" WILL BE TYPED LAST, AND THE TEST WILL 

RESTART. 
F. TO HALT THE TEST, TYPE CONTROL-C, THIS WILL INSURE THE 

PROGRAM IS RELOCATED BACK TO LOWER MEMORY. 
BE PATIENT, THE CONTROL.C IS ONLY RECOGNIZED AT THE END 
OF THE CURRENT SUBTEST. 

G. IF AN UNEXPECTED HALT OCCURS SEE SECTION 6.O. IF AN 
ERROR' IS TYPED SEE SECTION 6.2. 

'CAUTION! BEFORE "DIGGING" INTO THE LISTING READ 
SECTION 9. 

SWITCH SETTING SUMMARY (SEE SECTION 4.1 FOR DETAILS) ...................... 
BITtS (100000) 
BIT14(040000) 
BITU (0200e0) 
BITU (01000111) 
BITU (004000) 
BIT10(e02000) 
8IT09(00101110) 
8IT08(000400) 
8 IT 07 (000200) 
BIT06(000100) 
BIT0S(000f1J40) 
BIT04(0e0020) 
BITU-BIT0ta 

HALT ON ERROR 
LOOP IN SUBTEST DEFINED BY BITS e3,0> 
INHIBIT ERROR PRINTOUTS 
ENABLE TESTING ABOVE 28K (MEMORY MANAGEMENT) 
ENABLE PARITY TESTING 
HALT ArTER EACH SUB TEST 
INHIBIT PROGRAM RELOCATION 
TYPE FIRST FAILING BIT ERROR PER 4K. 
ENABLE LONG GALLOPING TEST 
INHIBIT MEMORY SIZING 
INHIBIT "END PASS 'XX" PRINTOUTS 
INHIBIT PRINTOUTS 
BEGINNING TEST NUMBER. 
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[2.0] REQUIREMENTS 

[2.1] EQUIPMENT 

STANDARD 11 FAMILY COMPUTER WITH A CONSOLE OUTPUT DEVICE 
AND FROM 4K TO 124K OF MEMORY. 

[2.21 STORAGE 

PROGRAM STORAGE w 0000 • 7744. PROGRAM EXPANDS FOR ERROR 
HISTORY AND TO SAVE ABSOLUTE LOADER OR XXDP CHAIN MONITOR. 
(SEE SECTION 9. rOR DETAILS) 

[3.0J LOADING PROCEDURE 

USE STANDARD PROCEDURE FOR PDP-ii ABSOLUTE BINARY FORMATTED TAPES. 

[4.0J STARTING PROCEDURE 

[4.11 SWITCH SETTINGS 

SOFTWARE SWITCH REGISTER. LOCATION 176 

BITts (100000) 

BITU (040000) 
I) BlT13 (020000) 
i' BIT12 (01111000) 

, BITll (0Ql4009) 

/BITU (902000) 

IJBIT09(001000) 

oBIT08 (000400) 

rJ BIT97( 000200) 

DBlTIIJ6(009109) 

HALT ON ERROR 

LOOP ON TEST DEFINED BY SWITCH REGISTER BITS <310> 
INHIB~T ERROR PRINTOUTS . 
ENABLE TESTING ABOVE 28X. (MEMORY MANAGEMENT) 

ENABLE PARITY MODULES. 
I"PARITY" WILL BE TYPED 
HALT AFTER EACH SUBTEST 
,PRESS CONTINUE TO DO NEXT SUBTEST 
INHIBIT PROGRAM RELOCATION 
,IF SET LOCATIONS 430-7776 WILL NOT BE 
!TESTED. 

TYPE FIRST FAILING BIT IN EACH 4K BANK ONLY. 
lTHE TOTAL ERROR COUNT (UP TO 377) WILL 
lBE SAVED IN THE ERROR HISTORy. 
ENABLE LONG GALLOPING TEST. 
lRGLP" WILL BE TyPED. 
,CAUTIONI INCREASES TEST TIME BY FACTOR OF 25. 
INHIBIT MEMORY SIZING. 
ITHE MEMORY LIMITS MUST BE SETUP IN THE FOLLOWING LOCATIONS. 
(VALUES TO TEST e-8K ARE SHOWN) 
(LOWTWOuLOCATION 322) 

LOWTWOS IIJ 
LOWADD, 0 

,STORE BITS 17116 OF LOW TEST ADDRESS 
,STORE REST OF LOW TEST ADDRESS 

.. 
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BIT05(000040) 

BIT04(000020) 

8IT03-8IT00 

CONTROL-C OPTION 

HIGHTWOa 0 ,STOPE BITS 17116 OF HIGH TEST ADDRESS 
HIGHADDJ 37776 ,STORE REST OF HIGH TEST ADDRESS 
NOTEI HIGHADD MUST BE SET TO A 4K BOUNDARY. (E.G. 37776) 

INHIBIT "END PASS IXX" PRINTOUTS 

A. INHIBIT ERROR HISTORY PRINTOUTS. THE 
ERROR HISTORY CAN STILL BE OBTAINED 
BY TYPING CONTROL-C. 

B. INHIBIT PRINTOUTS "PARITY","GLP","TST13 BNK XX". 

NUMBER OF TEST (0-13) TO RUN FIRST. 
lNORMALLy USED WITH BITt4 (LOOP ON TEST) 

CONTROL C [-C] AFTER COMPLETION OF THE CURRENT TEST, 
THE ERROR HISTORY (SEE SEC. 6,3) WILL BE 
TYPED. THE PROGRAM WILL HALT IN LOWER MEMORY. 
PRESSING CONTINUE WILL RESTART THE DIAGNOSTIC. 

STARTING ADDRESS- 200 
RESTART ADDRESS - 250 OR 200 

RESTART AT 200 CLEARS PASS COUNT (8PASS) AND PRINTS "DZKMA.Bn TITLE. 

PROGRAM AND/OR OPERATOR ACTION 

1) LOAD PROGRAM INTO MEMORY USING ABSOLUTE LOADER. 
2) SET OPTIONS (SEE SEC. 4.1) 
3) START THE PROGRAM AT 200 
4) THE FOLLOWING IS AN EXAMPLE WITH EXPLANATIONS 

OF THE PRINTOUTS EXPECTED. 

"XXXXX-YYYYY" 

"PARITY" 

"TST13 BNK 00" 
"TST13 BNK 01" 
ETC ••• 
"RELOC" 

"TST13 BNK 00" 

,ADDRESSES OF TEST BOUNDARIES. 

,IF PARITY OPTION SELECTED 

,IF LONG GALLOPING OPTION SELECTED. 
,PRINTED AS TSTtt IS ENTERED. 

,ENTERING BANK 00 IN TEST 13. 
,AND BANK 1 ••• 
,UNTIL ALL BANKS (UP TO 6) HAVE BEEN TESTED. 
,THE DIAGNOSTIC RELOCATES TO HIGHEST 
,BANK UNDER TEST. AND RUNS TSTS-TSTt3 AGAIN, 
'TESTING BANK 00 IN TEST 13 (RELOCATED STATE.) 
,NOTE-ONLY BANK 00 IS TESTED IN THE RELOCATED STATE. 

,WHERE "XX" IS THE PASS NO. 
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ADDITIONAL PRINTOUTS 
nNO PAR" ,PRINTED IF PARITY SELECTED BUT NOT AVAILABLE. 

,PRINTED IF GREATER THAN 2SK AND NO MEMORY 
,MANAGEMENT AVAILABLE. 

4.5 LONG GALLOP OPTION 

NORMAL WORST CASE SR SETTING. 0000, FOR LONG GALLOP 
SR • 200. LONG.GALLOP OPTION SHOULD ONLY BE USED IF AN 
MOS MEMORY PROBLEM IS SUSPECTED AND NO OTHER SUB TESTS 
WILL FAIL. THE TEST TIME IS INCREASED 25 TIMES, 

[5.O] PROGRAM HALTS (NORMAL+ ERROR) 

THIS IS A LIST OF EXPECTED HALTS. IF THE TEST HALTS 
IN A LOCATION NOT IN THIS LIST AND ITS LESS THAN 776, IT 
MAY BE DUE TO A DEVICE INTERRUPTING. 

NOTE THE HALT AT END OF SUB TEST AND HALT ON ERROR HALT LOCATIONS 
MAY BE RELOCATED. THE ACTUAL LOCATIONS THEY ARE IN CAN BE FOUND 
BY SUBTRACTING 500 FROM 1664[SWHALT) AND ADDING THIS DIFFERENCE TO THE 
CONTENTS OF SAVR6 [LOC. 346]. 

pC REASON RECOVERY ..... .......... . ........ 
112 TRAP TO LOC. 4 EXAMINE R6, IT CONTAINs 

THE POINTER TO THE PC 
WHERE THE TRAP OCCURRED. 

146 POWER FAIL POWER UP WILL RECOVER 
IF IN CORE MEMORY. 

1666 HALT AT END or PRESS CONTINUE TO GO TO 
TEST Si'IlTCH SET. NEXT SUBTEST. 

6132 HALT ON ERROR PRESS CONTINUE. 
SWITCH SET. 

6216 CONTROL.C TYPED PRESS CONTINUE TO RE ... 
OR FATAL ERROR START TEST. 
OCCURRED 

[6.0] ERRORS 

[6.11 ERROR MESSAGE FORMAT 

THE ERROR PRINTOUT CONSISTS OF 6 OCTAL WORDS IN THE FOLLOWING 
FORMATa 

.. 
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"LOCATION GOOD BAD PC 

"ADR ERR" WILL BE PRINTED PRIOR IF AN ADDRESSING ERROR IS SUSPECTED. 
"PAR ERR" WILL BE PRINTED PRIOR IF A PARIT¥ ERROR TRAP OCCURRED 
1CAUTIONI IF PARITY ERROR THE GOOD DATA PRINTOUT IS THE 

PARITY MODULE UNIBUS ADDRESS THAT FAILED. 

WHEREI 

LOCATION. 
GOOD • 
BAD • 
PC • 
ERROR • 
PASFLG • 

FAILING MEMORY LOCATION 
GOOD DATA [DATA THAT WAS EXPECTED] 
BAD DATA (DATA THAT WAS rOUND] 
PROGRAM COUNTER AT ERROR CALL. 
FAILING ERROR NO. (SEE SEC 6.2 • ERROR DICTIONARY) 
CONTENTS OF LOCATION PASFLG.THIS MAY NOT BE RELEVANT. 
(SEE SEC. 6.2-ERROR DICTIONARY) 

ITHE TEST WILL CONTINUE AFTER THE ERROR PRINTOUT. 
I"NO MNG" WILL BE TYPED IF TESTING ABOVE 28K SELECTED AND NO MEMORY 
IMANAGEMENT IS FOUND, 

!"NO PAR" WILL BE TYPED IF PARITY OPTION SELECTED 
lAND NO PARITY MODULES WERE FOUND. 

(FATAL ERRORS) 

"ERROR #XXXXXX" WILL BE TYPED WHERE "XXXXXX· IS 
THE ERROR NUMBER. THE DIAGNOSTIC WILL USUALLY HALT ON THIS TYPE 
OF ERROR. SEE SEC. 6.2 -ERROR DICTIONARY· rOR DESCRIPTIONS 
OF THE ERROR. 

(APT MODE ERRORS) 

ALL ERRORS ARE TREATED As FATAL UNDER APT. WHEN AN 
ERROR OCCURS UNDER APT A "1" IS STORED IN LOCATION 
$MSGT¥ AND THE PROGRAM HALTS AT FATHLT, 

$FATAL CONTAINS THE ERROR NO. IN THE LOW BYTE AND 
THE FAILING BANK NO. UNDER TEST IN THE HIGH BYTE. 

ERROR DICTIONARY 

THIS IS A LIST OF ERROR NUMBERS PRINTED AND POSsIBLE 
CAUSES FOR THE ERROR. 

THE ROUTINE NAME WHERE THE ERROR CALL ORIGINATED IS GIVEN IN 
BRACKETS. 
NOTE. "BAKPAT" REFERS TO THE BACKGROUND pATTERN WRITTEN INTO MEMORY 
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FOR VARIOUS TE8TS. IF PARITY SELECTED IT HAS A VALUE. 376 ,ELSE.377 
"SWAPPED BAKPAT" • 77000 IF PARITY SELECTED, ELSEa77400 

.ENDR 

,ERROR II " 

,ERROR II 

,ERROR II 2 

,ERROR II 3 

,ERROR II 4 

,ERROR II 5 

,ERROR II 7 

,ERROR • 10 

,ERROR' 11 

,[BUSER] 8US ERROR TRAP TO LOC. 4 OCCURRED 
, THIS ERROR IS NOT PRINTED AND IS FOR "APT" USE. 

,tTSTTRP]FATAL DATA ERROR 
,LOCATIONS 0000-430 FAILED 1'S + 0·S TEST. 
,R0 • GOOD DATA 
,Rl • ADDRESS OF FAILING LOCATION. 

,[APTSIZ] APT FATAL ERROR . 
,APT MEMORY TABLES NOT SETUP CORRECTLY. 
,CHECK LOCATIONS ,MAMSI [430] TO ,MADR4[446] 
" rOR CORRECT MEMORY SIZE DATA. 

,[TSTSIZ) OPERATOR FATAL ERROR 
,SELECTED MEMORY SIZE GREATER THAN 28K, BUT 
,SR BIT12 (10000) NOT SET. 
,SET 8IT12 AND RESTART AT 200. 

,[TSTSI!] OPERATOR FATAL ERROR 
,LOWEST SELECTED TEST LIMIT IS HIGHER THAN 
,HIGHEST TEST LIMIT. SET LOCATIONS "LOWTWO"[322] 
,TO "HIGHADD" [330] CORRECTLY AND RESTART 
,AT 200. 

,[TST0] TEST SEQUENCE ERROR 
,TST0 HAS BEEN ENTERED OUT OF SEQUENCE 
,TESTN SHOULD. 00 
,THE DIAGNOSTIC HAS BEEN CORRUPTED. 
,IF POSSIBLE SELECT ANOTHER 4K BANK 
,BANK" AND RERUN THE TEST ON THE FAILING MEMORY. 

,[TST0) DUAL ADDRESSING ERROR 
,FOR THIS ERROR THE GOOD DATA PRINTED IS AN 
,ADDRESS. THIS IS THE ADDRESS SELECTED WHEN 
,THE SAME DATA WAS WRITTEN INTO THE FAILING 
,LOCATION. CHECK BANK SELECT CIRCUITRY 

,[TST0] ADDRESS AND DATA ERROR 
,IDENTICAL TO PREVIOUS ERROR EXCEPT THE DATA 
,WRITTEN INTO THE FAILING LOCATION WAS IN 
,ERROR ALSO. 

,[TST01 DATA ERROR 
,IF BAD DATA. 0000 COULD BE AN ADDRESSING 
,ERROR , ELSE COMPARE GOOD AND BAD DATA FOR FAILING BITS. 

,[TST0] ADDRESSING ERROR 
,THE FAILING ADDRESS RESPONDED BUT IS NON
,EXISTENT. MAY BE A DUAL ADDRESSING PROBLEM. 
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,E~ROR • 12 

,ERROR. 14 

JER~OR # 15 

,ERROR • 16 

,ERROR. 17 

JE~ROR • 20 

JE~~OR # 21 

,ERROR • 23 

,ERROR # 24 

,ERROR # 25 

,ERROR # 26 

,ERROR • 27 

,[TSTt] TEST SEQUENCE ERROR 
J.TEST [404] SHOULD. 01 
, THE DIAGNOSTIC HAS BEEN CORRUPTED. 

,[TST1) DATA ERROR 
,COMPARE GOOD AND BAD PRINTED DATA, FAILING 
,DATA BITS MAY SHORTED OR SWAPPED. 

,[TST2] TEST SEQUENCE ERROR 
,STESTN [404) SHOULD = 02 
, THE DIAGNOSTIC HAS BEEN CO~~UPTED. 

,[TST2) ADDRESS OR DATA ERROR 
,IF "ADR ERR" NOT PRINTED THEN THE BYTE SELECT 
,CIRCUITRY PROBABLY FAILED. 

,[TST3] TEST SEQUENCE ERROR 
,.TESTN [494) SHOULD = 03 

THE DIAGNOSTIC HAS BEEN CORRUPTED. 

,[TST3) DUAL ADDRESSING ERROR 
,DUAL ADDRESSING PROBLEM FOR BITS THAT DIFFER 
,IN GOOD AND BAD DATA PRINTOUT. 

,(TST3) DUAL ADDRESSING ERROR 
,FOR THIS ERROR THE DATA PRINTED IS AN ADDRESS, 
,THIS IS THE ADDRESS THAT WAS SELECTED WHEN THE 
.SAME DATA WAS WRITTEN INTO THE FAILING LOCATION. 

,[TST3] DUAL ADDRESSING ERROR 
,SAME AS ERROR #20 EXCEPT DIFFERENT DATA 
,(SWAPPED BAKPAT) WAS WRITTEN. 

,[TST4J TEST SEQUENCE ERROR 
"TESTN [404) SHOULD. 04, 

THE DIAGNOSTIC HAS BEEN CORRUPTED. 

,[TST4J DUAL ADDRESSING ERROR 
,IF PASFLG • 0 THEN THE FAILING LOCATION 
,AND FAILING DATA ARE DUAL ADDRESSES. 

,[TST5) TEST SEQUENCE ERROR 
,.TESTN [404J SHOULD. 05 
, THE DIAGNOSTIC HAS BEEN CORRUPTED. 

,[TST5) DATA ERROR 
,DATA WRITE OR READ ERROR. 
,[TST5) MARCHING l's AND 0's DATA ERROR 
,IF PASFLG=0 FAILED MARCHING l'S + 0'S 
J MAX TO MIN DIRECTION. 
,IF PASFLG.t FAILED MARCHING l'S + 0'S 
J MIN TO MAX DIRECTION 
,IF PASFLG=3 FAILED MARCHING 0'S + l'S 

MAX TO MIN DIRECTION. 

,[TSTS) MARCHING l'S AND 0'S DATA ERROR 

IN 

IN 

IN 
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I ERROR # 34 

,ERROR II 35 

,ERROR II 36 

J ERROR # 37 

,ERROR # 40 

,ERROR 11 41 

,IDENTICAL TO PREVIOUS ERROR EXCEPT THE DATA IS 
,CHECKED IMMEDIATELY AFTER BEING WRITTEN. 

,[TST6) TEST SEQUENCE ERROR 
,STESTN SHOULD. 06 
,THE DIAGNOSTIC HAS BEEN CORRUPTED. 

,[TST6] VOLATILITY/REFRESH TEST ERROR 
,IF PASFLGa0 BAKPAT WRITE OR READ ERROR. 
,IF PASFLGBl THE FAILING LOCATION CHANGED WHILE 
I ANOTHER LOCATIONS WAS WRITTEN FOR 
I 2 MS. THE OTHER LOCATION IS SAVED 
I IN SAVLOC (352) 
,IF PASFLGm2 SWAPPED BAKPAT (77400 OR 77000) 
, WRITE OR READ ERROR. 
,IF PASFLGB3 SAME AS IF PASFLG=2 EXCEPT 
, THE DATA IS SWAPPED BAKPAT. 

I [TST7] TEST SEQUENCE ERROR 
,STESTN SHOULD. 07 
,THE DIAGNOSTIC HAS BEEN CORRUPTED. 

,[TST7] SHIFTING DIAGONAL DATA ERROR 
,IF PASFLG=0 BAKPAT WRITE OR READ ERROR. 
,IF PASFLGBi BAKPAT READ CHECK ERROR 
,IF PASFLG. GREATER THAN 1 BUT EVEN VALUE THENI 
, THE FAILING LOCATION COULD NOT BE WRITTEN INTO. 
,IF PASFLG. GREATER THAN 1 BUT ODD VALUE THEN: 

THE FAILING LOCATION WAS WRITTEN CORRECTLY 
BUT LOST THE DATA. 

,[TST10] TEST SEQUENCE ERROR 
,STESTN SHOULD. 10 

THE DIAGNOSTIC HAS BEEN CORRUPTED. 

,[TST10] BAKPAT DATA ERROR 
,BAKPAT WRITE OR READ ERROR INTO THE FAILING LOCATION. 

I[TST10J READ RECOVERY DATA ERROR 
, THIS ERROR CAN BE REPORTED BY TST10 AND TST11. 
I(THEY SHARE CODE). SEE STESTN [404] FOR WHICH TEST FAILED. 
,FOR BOTH TESTS COMPARE THE GOOD AND BAD DATA AT THE FAILING 
,LOCATION TO SEE WHICH BITS FAILED, 

,[TST10] READ RECOVERY DATA ERROR 
,IDENTICAL TO THE PREVIOUS ERROR EXCEPT SWAPPED BAKPAT IS 
,USED AS WRITE AND READ DATA. 

,[TST11) TEST SEQUENCE ERROR 
,STESTN SHOULD = 11 
I THE DIAGNOSTIC HAS BEEN CORRUPTED. 

I [TST12) TEST SEQUENCE ERROR 
,STESTN SHOULD = 12 

THE DIAGNOSTIC HAS BEEN CORRUPTED. 
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,ERROR # 43 

,ERROR. 44 

,ERROR # 45 

,ERROR # 46 

,ERROR # 47 

,ERROR # 50 

,ERROR # 51 

,ERROR # 52 

,ERROR # 53 

• REPT 0 

,[TST12] WORST CASE CORE TEST DATA ERROR 
,IF PASFLGst COMPARE GOOD AND BAD DATA FOR FAILING BITS. 
,IF PASFLGs2 THE FAILING LOCATION WAS WRITTEN AND READ 
, WITH GOOD DATA, BUT FAILED READ CHECK 
, READING IN THE MIN. TO MAX DIRECTION. 
,IF PASFLG.] SAME CONDITIONS AS PASFLG.2 EXCEPT FAILED 

DOING THE READ CHECK FROM MAX TO MIN DIRECTION, 

,[TSTI21 WORST CASE CORE TEST DATA ERROR 
J IDENTICAL TO PREVIOUS ERROR EXCEPT THE DATA WRITTEN 
,AND READ IS COMPLEMENTED. 

,[TST13] TEST SEQUENCE ERROR 
!.TESTN SHOOULD s 13 

THE DIAGNOSTIC HAS BEEN CORRUPTED. 

,[TST13] WRITE RECOVERY TEST DATA ERROR 
,IF PASFLGu0 COMPARE GOOD AND BAD DATA FOR FAILING BITS. 
,IF PASFLG.77400 DATA ERROR FOUND WHILE DOING A SECOND READ CHECK. 
,IF PASFLG.77402 DATA ERROR FOUND IN FAILING LOCATION AFTER 
, SMALL TEST PROGRAM RUN IN FAILING BANK. 
,(TST131 WRITE RECOVERY TEST DATA ERROR 
, DATA ERROR FOUNDJUST BEFORE THE SMALL TEST 
,WAS TO BE RUN IN THE FAILING BANK. TO AVOID "BLOWING" UP 
,WHEN THE SMALL TEST IS RUN TST1] IS ABORTED. 

,[TST13] WRITE RECOVERY TEST DATA ERROR 
r IDENTICAL TO ERROR #XXX EXCEPT THE DATA WRITTEN 
,AND READ IS DIFFERENT.(177667). 
,177667 IS THE COMPLEMENT OF "JMP (R0)" (110) WHICH IS 
,THE ESCAPE FROM THE SMALL TEST PROGRAM RUN IN THE BANK 
,UNDER TEST. 

,[PARERR] pARITY TRAP ERROR 
, PARITY TRAP TO 114 OCCURRED. , 
,FOR THIS ERROR PRINTOUT THE "GOOD DATA" IS ACTUALLY 
,THE FAILING PARITY MODULE UNIBUS ADDRESS. 
, SAVLOC [352] CONTAINS THE PC WHERE THE TRAP OCCURRED. 

,(PARITY] PARITY TRAP FATAL ERROR 
B A PARITY TRAP TO 114 OCCURRED, BUT NO PARITY MODULES COULD BE FOUND 
,WITH AN ERROR BIT (BIT15) SET. 

,[NOMM] OPERATOR FATAL ERROR 
J TESTING ABOVE 2SK WAS SELECTED, BUT NO MEMORY MANAGEMENT 
,OPTION WAS FOUND, 
r RESET SWITCH OPTIONS AND RESTART AT 200. 

,(PARITY] OPERATOR FATAL ERROR 
, PARITY TESTING WAS SELECTED BUT NO PARITY MODULES 
,WERE rOUND, 
, RESET SWITCH OPTIONS AND START AT 200 • 
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[6.3) ERROR HISTORY 

[6.4] 

LOCATIONS IN MEMORY APE SET ASIDE TO COLLECT A HISTORY 
OF THE FAILING BITS IN A PARTICULAR MEMO~Y BANK. THIS 
DATA IS COLLECTED FOR EVERY ERROR REGARDLESS OF SWITCH 
SETTINGS. 

NORMALLY THE DATA IS OUTPUT AT THE END OF TESTING, BUT 
IF CONTROL.C IS TYPED IT IS OUTPUT AT THE END OF THE 
CURRENT TEST. 

THE ERROR HISTORY IS INTENDED TO HIGHLIGHT IF THE EPRORS 
ARE DUE TO 1 BIT FAILING OR ONLY ADDRESS ERRORS. 

ERROR HISTORY FORMATS 

ERPOR BANK .-._. .-.. 
WHERE' 

ERROR • 

BANK • 
COUNT • 
ERROR RECOVERY 

COUNT . .... 

BIT THAT FAILED [NUMBER OF THE FAILING BIT IN DECIMAL I.E. 
0-15 WILL BE TYPED OUT OR THE WORDS "ADR ERR" OR "PAR ERP" WILL 
BE TYPED OUT IF ADDRESS ERROR OR PARITY ERROR WAS SEEN 
IN THE SPECIFIC BANK OF MEMORY 
4K MEMORY BANK IN WHICH THIS FAILURE wAS SEEN 
A 0 FOR 0 TO 4K, A 1 FOR 4 TO BK AND SO ON 
NUMBER OF TIMES THIS MEMORY BANK FAILED. 
(377 IS MAXIMUM FAILURE COUNT RECORDED.) 

IF THE PROGRAM IS HALTED AFTER PEPORTING AN ERROR IT CAN EITHER 
BE CONTINUED OR RESTARTED AT 200 OR 250 (SEE SEC 4.2). HOWEVER FOR 
CPU'S THAT DESTPOY CONTENTS OF REGISTERS AFTER COMING TO A HALT 
THE PROGRAM SHOULD ONLY BE PESTARTED. 

[7.0] RESTRICTIONS 

MEMORY UNDER TEST SHOULD 8E CONTIGUOUS. FOR SYSTEMS HAVING NON. 
CONTIGUOUS MEMORY THE MEMORY BOUNDARIES SHOULD BE DEFINED BY THE 
OPERATOR. (CONTIGUOUS MEMORY IS DEFINED AS A MEMORY THAT CAN BE 
BOTH READ AND WRITTEN IN CONSECUTIVE LOCATIONS.) 

[B.0) MISCELLANEOUS 

[B.l1 ADDRESS/BANK RANGES IN OCTAL AND DECIMAL 
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THIS REFERENCE TABLE CROSS REFERENCES THE MEMORY BANK NO.S, 
THE RANGE AND THE PAR USED WHEN MEMORY MANAGEMENT IS ENABLED. 
IT IS ALSO USEFUL TO SHOW STARTING ADDRESSES IN A PAR-
TICULAR 4K BANK. 

BANK NO. DECIMAL OCTAL [PAGE ADDRESS REGISTER] 
RANGE RANGE USED/CONTENT UNIBUS ADDRESS 

0 o .. 4K 000000-017776 0 0000 772340 
1 4K .. 8K 020000-0]7776 NOT USED 
2 8K-12K 040000-057776 NOT USED 
3 12K-16K 060000-077776 NOT USED 

4 16K-20K 100000-117776 NOT USED 
5 2111K.241< 120000-137776 NOT USED 
6 24K-28K 140000-157776 NOT USED 
7 28K-32K 160000.177776 1 1600 772342 

8 32K-36K 200000-217776 2 2000 712344 
9 36K.40K 220000-237776 3 2200 772346 

10 401<-44!( 240000-257776 4 2400 772350 
11 UK-UK 260000 .. 277776 5 2600 712352 

12 UK-UK 300000-317776 6 3000 772354 
13 521<-561< 320000-337776 1 3200 
14 56K-601< 340000-357776 2 3400 
15 60K.641< 360000-377776 3 3600 

16 64K-68K 400000-417776 4 4000 
17 68K-72K 420000-437776 5 4200 
18 72K-76K 440000-457776 6 "0" 
19 76K-80K 460000-477776 1 4600 
20 UK.8U 500000-517776 2 5000 
21 84K-88K 520000 .. 537776 3 5200 
22 88K-92K 540000-557776 4 5400 
23 921<.96K 560000-577776 5 5600 
24 96K-100K 600000-617776 6 6000 

25 100K-1041( 620000-637776 1 6200 
26 1041<-I08K 640000-657776 2 6400 
27 1081(-112K 660000-677776 3 6600 
28 1121(.116K 700000-717776 4 7000 

29 1161(.120K 720000-137776 5 7200 
30 1201( 0 124K 74011"!l0-757776 6 7400 
31 1241<-1281< 760000 .. 777776 7 7600 772354 

NOTES. 
t • THE pAR (PAGE ADDRESS REGISTER) CONTENTS ARE SHOWN IN A TEST THAT SELF sIzES. 

IF THE LIMITS OF TESTING ARE SET BY THE OPERATOR AND 
IF THE BANK IS ABOVE 28K PAR NO, 1 WILL BE SET TO THE 
BEGINNING PAGE, FOR EXAMPLE IF THE TESTING WAS TO 
BEGIN WITH BANK 8 PAR NO. 1 WOULD EQUAL 2000, PAR 2 
WOULD EQUAL 2200 ETC. 
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[8.2] EXECUTION TIME 

HERE ARE SOME TYPICAL EXECUTION TIMES. 

LSI-ll AND 4K.B 100 SECS. 
LSI-i1 AND SKI_ 5 MINUTES, 

[8.2] PASS COUNT AND TEST NO. LOCATIONS 

$PASS [406] • PASS COUNT. CLEARED BY START AT 200. 

$TESTN [404] _ CURRENT TEST NO. AND RELOCATION, PARITY FLAGS. 

[8.4J STACK POINTER 

WHERE, 
LOW BYTE. TEST NO. 
IF BIT15 m 1 TEST IS RELOCATED 
IF BIT13 m 1 PARITY UNOER TEST. 

THE STACK STARTS AT 500 WHEN THE PROGRAM IS NOT RELOCATED. 
SAVR6[3461 CONTAINS THE STACK STARTING VALUE WHEN THE DIAGNOSTIC 
IS RELOCATED. 

SAVR6 ALSO CONTAINS THE STARTING AODRESS OF THE PROGRAM WHEN 
IT IS RELOCATED. 

t8.5) POWER FAIL 

THE DIAGNOSTIC CAN BE POWER FAILED WITH NO ERRORS, TO USE, 
START THE TEST AS USUAL AND POWER DOWN THEN UP AT ANY TIME. 
THE PROGRAM SHOULD TYPE "P" AND CONTINUE TO RUN FROM TEST 0 
IN THE SAME STATE [I.E. STATE OF RELOCATION] AS IT WAS BEFORE 
THE pOWER WAS INTERRUPTED, HOWEVER IF THE DIAGNOSTIC WAS IN 
A MEMORY THAT CAN NOT HOLD DATA WITH THE POWER DOWN THEN THE 
PROGRAM WILL NOT RECOVER FROM POWER FAIL. 

[9.0) PROGRAM DESCRIPTION 

[9.1) NARRATIVE FLOW CHART 

THE TEST IS LOADED INTO LOCATIONS 0000 • 7744 BUT 
EXPANDS DEPENDING ON HOW MUCH MEMORY IS UNDER TEST. 
SEE STEP 6. BELOW FOR A DETAILED EXPLANATION. 

THE FOLLOWING NAFFATIVE FLOW CHAFT DESCRIBES MAJOR 
PROGRAM OPERATION, FOR THE PERSON WHO NEEDS DETAIL THE 
TAG ASSOCIATED WITH THE OPERATION IS GIVEN IN BRACKETS. 

FOR THIS DISCUSSION SWITCH SETTINGS AFE IGNORED AND EVERYTHING IS 
ASSUMED ENABLED. 
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I, [START) PRINT "DZKMA.A" TITLE 

2. [TSTRP] SAVE DATA FROM LOCATIONS 0-376 
INTO 7744 .. 11/1314. 

3. [TSTRP] TEST LOCATIONS 0-376 BY WRITING AND 
READING l'S AND 0'S. NOTE THIS IS THE ONLY 
EXPLICIT TESTING OF THESE LOCATIONS. 

4. [SLFsIZ) SIZE MEMORY BY WRITING INTO SUCCEEDING 
MEMORY LOCATIONS UNTIL TIMEOUT TRAP TO 4 OCCURS. 
ENABLE MEMORY MANAGEMENT AND SIZE MEMORY ABOVE 
28K •. 

5. [TYPSI!) TYPE MEMORY TEST LIMITS. 

6. tSETSTK) SPACE IS SAVED AT THE END OF THE TEST 
FOR AN ERROR HISTORY. FOR EACH 4K BANK 18 BYTES ARE SAVED 

IN THE FOLLOWING FORMAT, 

IADR ERRIPAR ERRI 
IBITiS IERR CNT! 
IBIT13 IBIT14 I 
IBITll IBIT12 I 
18IT09 18IT10 I 
IBIT07 18IT07 , 
IBIT05 IBIT06 1 
lBIT03 IBIT04 1 
IBIT01 18IT02 1 
,UNUSED 18IT00 , 

IF GREATER THAN 4K UNDER TEST THE ABsOLUTE LOADER 
(300 ADDRESSES) IS APPENDED. IF GREATER THAN 4K 
AND UNDER XXDP CHAIN MODE 5674 (OCTAL) ADDRESSES 
ARE APPENDED TO THE TEST. THIS SAVES THE XXDP 
MONITOR, AND ALLOWS THE LOCATIONS OCCUPIED BY XXDP 
TO BE TESTED. 

7. [CLRMEM] CALL "PARITY" ROUTINE AND IF SELECTED, 
INABLE ALL PARITY MODULES. "PARMAP" [LOC, 352] 
CONTAINS A MAP OF PARfTY MODULES FOUND. IF 
MODULE 172336 BIT 15 IS SET, IF .t72334 FOUND BIT 14 
IS SET ETC •• 

8. tCLRMEM] CLEAR MEMORY CURRENTLY UNDER TEST 

9. [CONT] DISPATCH TO TST0 

10. [TST01 EXECUTE TEST 0. SEE SECTION 10 FOR TEST 
DESClUPTIONS. 

11. [TSTSCP] COMES HERE AFTER EACH TEST AND IF 
CNTRL-C TYPED THEN GO TO ERROR HISTORY PRINTOUT. 
IF SR-2000 THEN HALT 
IF SR-40000 THEN LOOP ON TEST DEFINED BY <310> 
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ELSE CONTINUE TO NEXT TEST. 

12. (TSTI-TSTI2] EXECUTE TSTI-TSTI2 EACH TIME 
GOING TO STEP 9. 

13. [TST13] TEST 13 IS DIFFERENT FROM TESTS 0-12, 
BECAUSE IT IS A SMALL PROGRAM ACTUALLY RUNNING 
IN THE MEMORY UNDER TEST. BEFORE THIS SMALL 
PROGRAM IS STARTED "TST13 8NK XX· IS TYPED, 
THIS IS DONE IN CASE THE PROGRAM FAILS • THE 
USER CAN THEN AT LEAST TELL WHICH BAHK OF MEMORY 
FAILED. 

14. [RELOC] THE PROGRAM RELOCATES TO HIGH MEMORY 
TO TEST THE LOCATIONS IT OCCUPIES. (430-ENDPRG). 

WHERE "EHDPRG" IS THE CONTENTS OF ENDSTKl306]. 
I.E THE LAST PROGRAM ADDRESS. NOTE "RELOC" IS 
PRINTED JUST PRIOR TO THE ACTUAL RELOCATION, 

15. TESTS 0-13 ARE RUN AS DESCRIBED ABOVE EXCEPT 
ONLY BANK 0 LOCATIONS ue-ENDPRG ARE TESTED. 

16. [RELOERJ RELOCATE THE PROGRAM BACK TO LOWER 
MEMORY. 

17. [LOWER] IF CONTROL-C TypED GO PRINT ERROR 
H!STORY. 

18.[TSTMM] IF MEMORY MANAGEMENT SELECTED AND AVAILABLE, 
RUN TESTS 0.13 ON THE FIRST 24K SLICE ABOVE 28K. 

19. [CONTMM] CALL "UPMM" TO UPDATE MEMORY MANAGEMENT 
pAR REGISTERS TO pOINT TO THE NEXT 24K SLICE OF 
UPPER MEMORY. 

20. [MAXADR] REPEAT STEPS 18 + 19 UNTIL ALL 
MEMORY ABOVE 2SK IS TESTED. 

21. [ENDPAS] PRINT ERROR HISTORY OF FAILING BITS 

22. (8EOP] DISABLE PARITY MODULES. 
PRINT "END PASS 'XX" 

[9.21 TEST TITLES 

SEE THE TEST HEADINGS IN THE LISTING FOR DETAILS ON EACH TEST. 

TEST 01 TEST rOR PROPER BANK SELECTION 
TEST 18 CHECK DATIIDATO LINES 
TEST 2. TEST MEMORY FOR HOLDING DATA AND ByTE SELECTION 
TEST 31 PUAL ADDRESS TEST A 
TEST 41 DUAL ADDRESS TEST B 
TEST 51 MARCHING I'S AND 0'5 
TEST 61 CELLS' VOLATILITY TEST 
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TEST 7. SHIFTING DIAGONAL 
TEST 101 READ RECOVERY GALLOPING TEST THROUGH EVERY 64TH CELL 
TEST 111 READ RECOVERY LONG GALLOPING/FAST GALLOPING TEST 
TEST 12. WORST CASE TESTING FOR CORE MEMORY 
TEST 131 WRITE RECOVERY TEST 

[10.0] RXDP' ACTt! , APT OPERATION 

RXDP CHAIN MODE •..•..•••..••.. 
OPERATION IS IDENTICAL TO STAND ALONE EXCEPT. 

1, NO "DZKMA-B" TITLE IS PRINTED. 
2. NO TEST 13 PRINTOUTS SUCH AS "TST13 8NK 00". 
3. THE PROGRAM ALWAYS HALTS ON ERROR. 
4. AT THE END OF TEST (SENDAD) CONTROL IS RETURNED TO 

THE RXDP CHAIN MONITOR VIA LOCATION 42. 

ACT11 ....• 
OPERATION IS IDENTICAL TO STAND ALONE EXCEPT! 

1, NO PRINTOUTS EXCEPT ERROR PRINTOUTS. 
2. THE PROGRAM ALWAYS HALTS ON ERROR. 
3. AT THE END OF TEST (SENDAD) CONTROL IS RETURNED TO 

THE ACTtl MONITOR VIA LOCATION 42. 

APT ... 
OPERATION IS SIMILAR TO STAND ALONE EXCEPT. 

1. THE SOFTWARE SWITCH REGISTER BECOMES LOCATION 422 CSSWREG). 
2. AUTO SIZING CAN BE INHIBITED BY SETTING BIT 7 OF BYTE 

LOCATION 421 CSENVM). 
3, ALL PRINTOUTS CAN BE INHIBITED BY SETTING BIT 5 OF 

BYTE LOCATION 421 (SENVM). 
4. ALL ERRORS CAUSE LOCATION 400 (SMSGTY) TO BE SET. 

0001 AND THE PROGRAM HALTS AT LOCATION 6214 (FATHLT). 
LOCATION 402 (SFATAL) CONTAINS THE ERROR NO. IN THE 
LOW BYTE AND THE FAILING MEMORY BANK NO. IN THE HIGH 
BYTE. 

APT MANAGER INFORMATION 

THE FOLLOWING IS AN EXAMPLE SCRIPT TO TEST A 4K MEMORY. 
IT IS RECOMMENDED THAT DIFFERENT SCRIPTS BE USED FOR 
DIFFERENT MEMORY SIZES TO SAVE AUTO SIZING TIME, 

THE EXAMPLE ASSUMES YOU ARE LOGGED INTO THE APT MONITOR. 

READY 
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.ENDR 

RUN APPLU 
APT 11 PAPER TAPE PROGRAM LOAD UTILITY 

THE FOLLOWING COMMANDS ARE VALID 

ED EDIT A PROGRAM 
LI LIST A PROGRAM 

COMMAND, ED 
PROGRAM NAME TO EDITI EXAMPL 
DO YOU WANT TO LOAD A NEW REV OF THE PROGRAM(Y/N)? N 
FIRST PASS RUN TIME IN SECONDS <110>1 
LONGEST TEST TIME IN SECONDS <10>1 
ADDITIONAL RUN TIME IN SECONDS <0>1 
WHICH ETABLE DO YOU WISH TO EDIT? A 
SOFTWARE ENVIRONMENT<000>S 1 
ENVIRONMENTAL MODE<000>1 240 
SWITCH 1 <000000>. 
SWITCH 2 <000000>1 
CPU OPTIONS<0000>1 
MEMORY TYPE 1 <000>1 
MAXIMUM ADDRESS<00000000>1 
MEMORY TYPE 2 <000>. 
MAXIMUM ADDRESS<00000000>1 
MEMORY TYPE 3 <000>1 
MAXIMUM ADDRESS<00000000>1 
MEMORY TYPE 4 <000>1 1 
MAXIMUM ADDRESS<00000000>1 17776 
WHICH ETABLE DO YOU WISH TO EDIT? 

COMMAND, OFF 
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,ABa 
,NLIST MD,Mc,eND 

101l 
1018 
(I) 

(Il 
[II 
[I) 
[I) 
[I) 
[I) 
[II 
[I) 
(I) 160000 

UI9 
1020 
1021 
1022 
1054 
1055 
1061 
10&4 
1071 
1072 000240 
1073 
1074 090042 
1075 000042 000000 
1076 
1077 
(II 
(2) 
[II 
(I) 
[II 
[I) 
[I) 
[II 
[I) 

1078 
1879 
1080 
1081 
10U 

ee0044 
000046 

000046 000156 
008852 

000052 840000 
000044 

800070 
000070 012737 
000076 8001100 

000136 000024 

,LIST ME,BIN,BEQ,LOC 
,TITLE DUMA 
._COPYRIGHT (C) JANUARY 1976 
."DIGITAL EQUIPMENT CORP, 
.'MAYNARD, MASS, 81754 
•• • 'PROGRAM BY PERVEZ ZAKI ,. 
"THI5 PROGRAM WAS ASSEMBLED USING THE PDp.11 HAINDEC SYSMAC 
IOPACKAGE (MAINDEC-II-DZQAC-CI),MAR 24, 1976, ,. 
ISWRul60000 "HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT 

"TRAP CATCHER OF. ,+2 AND HALT FOR 8-776 LOCATIONS 

SCOPE aNOP 

,FOR ACT/XXDP 

,SBTTL ACTII HOOKS 

Jr*·····.····*············.·········.··-··········.··.** •..•...•. ,HOOKS REQUIRED BY ACTII 
UVPC., ISAVE PC 
,-46 
,ENDAD .,I)SET LOC,46 TO ADDRESS or ,ENDAD IN ,8EOP 
,_52 
,WORD 40000 .,2)SET LOC,52 TO 48800 
,.'SVPC ., RESTORE PC 

,-'S 
PWRDN. "OV 

HALT 
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1884 
1095 
1086 
1087 
1088 
1089 
1090 
1091 
18n 
109] 
1094 
1095 
1099 
1188 
1101 
11112 
1103 
1104 
1105 
1186 
1107 
1108 
11119 
11\0 
1111 
1112 
IIIl 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
1118 
IIlI 
1112 
1133 
1\34 
1135 
1136 
1117 
1138 
1139 
114. 
1141 
1142 

000104 
0011110 
800112 

000120 
010122 
000126 
000110 
000112 
000114 

000136 
00el42 
000146 

000150 
000152 

ee01H 

0"0156 
"8016e 
100162 
eell164 
eeeU6 

000176 

000104 

005237 000400 
000000 
000000 

000120 

"0401 
011700 000316 
0101121 
020105 
103775 
000201 

01]706 000350 
81 2708 006066 
060600 

004110 
'0t120 

e04110 
"'240 
'00H0 
'''''240 
'''H0 

881176 
80e0ee 

,-104 
, GET HERE IF AN ILLEGAL TRAP 
BUSER' INC "'"SGTY 

HALT 
HALT 

,114 AND 116 ARE RESERVED FOA 
IROUTINE "BEGIN", 

.-120 

TO LOC, 4 OCCUARED, 
ITELL APT FATAL ERROR.e8e 
,.EPROA" TRAP TO LOC, 4 OCCURRED, 
,IN CASE CONTINUE PRESSED, 

PARITY TRAP VECTORS, SETUP IN 

" WRITE MEMORY BACKGAOUND .. -----_._-_ ............ . 
." ." I" 
I" 

." ." I" 

WPTMEM. MV 
MOV 

21. MOV 
CMp 
BLO 
ATS 

PWRUP. MOV 
MOV 
ADD 

JSR 
,ASCIZ 
.EVEN 

THIS ROUTINE IS USED TO WRITE THE MEMORY BACKGROUND TO 
THE VALUE STORED AT LOCATION BAKPAT, THE ROUTINE ASSU"E! 
THAT R4 IS POINTING TO THE LOIIEST LOCATION AND R5 TO THE 
HIGHEST LOCATION TO BE WRITTEN, THE PROGRAM LEAVES THE 
SUBAOUTINE WITH Re CONTAINING THE CONTENTS OF BAKPAT, 

R4,RI 
PlBUPAT, R0 
R0'(RIl+ 
pl,PS 
2. 
PC 

.SET RI TO LOWEST LOCATION UNDER TEST 
,LOAD A0 WITH THE CONTENTS or LOCATION BAKPAT 
ISTARTING FROM THE LOWEST LOCATION WRITE THE 
,MEMORY TO BACK GROUND PATTERN 

,RETURN FROM THE SUBROUTINE 

"IAVR6,SP ,RESTORE STACK POINTER 
.PNTHES-BEGIN,Re 
SP,R0 .GET THE INDIRECT ADDRESS OF LOCATION TPCRLr 

,RELATIVE TO LOCATION or DIAGNOSTIC IN THE CORE 
PC, (R8) .GO TO THE TYPE ROUTINE AND TYPE CR, Lr AND A 'P' 
IPI 

BR START 

.* SERVICE XXDP/ACTIl 
sENDAD. J8R PC,IR8) 

Nap 
Nap 
Nap 
BA RESTRT 

.-1'76 
SNREG' ,IIOAD 0 

IRETURN TO ACTII/XXDP MONITOR 
I IF QUICK VERIFY_RESET ELSE NOP 
,IF QUICK VEAIFY-CLR '-I ELI! INC II 
,IF QUICK VEAIrYaBA ,-4 ELSE Nap 
IREPEAT TEST UNDEA ACTII/XXDP 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
,IBUL STAIIT AND RESTART ROUTINES .* REiTART AT 281 TO CLEAR APT TABLES 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

IEQ 0821 

SEQ .821 
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1143 000200 013706 000350 START. MOV USAVP6,5P ,SETUP STACK POINTER, 
1144 000204 012703 0004\ 2 MOV UUIIIT, R3 ,eLUP THE APT MAILBOx rR<»! ,MAIL TO .DEveT 
1145 OB0l10 005043 \8. CLR -(U) ,CLUR A MAILBOX LOCATION 
1146 000212 022703 000400 CMP UMAIL, R3 ,OONE? 
1147 000H6 001374 BNE \I ,BRANCH IF NO 
1148 000220 105737 000042 T5T8 U42 , ACTII MODE? 
1149 000224 001011 BNE REBTFT ,BRANCH IF YES 
1150 000226 \05737 000405 T5TB UGTESTN+I ,ARE WE RELOCATED? 
1151 000232 100406 BMI RESTPT ,BR IF YES- SINCE TPCRLF IS RELOCATED ALSO. 
1152 000234 004767 006320 JSR PC,TPCRLF ,PRINT TITLE 
1153 000240 055104 046513 026501 , ABCIZ IDZKU-BI 

000246 000102 
1154 .EVEN 
1155 
1156 000250 012704 007744 RESTRT! MOV UNDPRG, R4 ,LOAD F4 WITH THE ADDRESS or THE END or THE PROGRAM 
1157 000254 012703 000346 MOV .SAVRS,R) ,CAUSE R3 TO POINT TO THE LOCATION SAVU 
115B 000260 012305 MOV (R3)+,R5 ,RESTORE R5 
1159 000262 012306 MOV (R3)t,SP ,AND RESTORE R6 JUST IN CASE IT IS A RESTART 
1160 0~0264 010b00 MOV SP,Fl:0 ,PLACE THE SURTING A.DDRESS OF THE TEST IN R0 
1161 000266 012746 000340 MOV 3340, -(SP) :SET HIGH PRIORITY FOR RTI 
1162 000272 010046 MOV R0,-(SP) 
1163 000274 000~02 RTI ,GO TO 'START"-MAY BE RELOCATED, 
1164 ,IF RELOCATED SEE LOCATION SAVR6 FOR START, 
1165 
1166 
1167 
116B 
1169 
1170 
1171 
1172 
1173 ,SB1TL APT PARAMETER BLOCK 
(I) 
(2) J • ******* ***** *** ••• _._ ••• *_ •••••••••••••••• **** •• *************** 
(I) ,SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
(2) Jr •• ·-··.· •• ·.-._···.· .. ··-.·······.-·.····· ... ••••• .. ·.-*******.*** 
(Il 000276 • ax_. "SAVE CURRENT LOCATION 
(I) 000024 ,1124 , 'SET POWER FAIL TO POINT TO START Of PROGRAM 
(I) 000024 000200 20. I,FOR APT START UP 
(I) 000044 .z44 "POINT TO APT INDIRECT ADDRESS PNTR, 
(I) 000044 000276 SAPTHDR "POINT TO APT HEADER BLOCK 
(I) 000276 oX. sx "RESET LOCATION COUNTER 
(2 ) "**.*** •• ** ••• **.**** ............ **.*******.***.**** •• **.*.* •• *** 
(I) ,SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDPII DIAGNOSTIC 
(1) I INTERFACE SPEC, 
(Il 
0) 000276 $APTHD, 
(Il 000276 000000 SHIBTSI .WORD 0 "TWO HIGH BITS OF IB BIT MAILBOX ADOR, 
(I) 000300 000400 5MBADR. ,WORD SMHL , ,ADDRESS OF APT MAILBOX (BITS 0-15) 
(I) 000302 000012 STSTM' .WORD 10, , I RUN TIM Of LONGEST TEST 
(I) 000304 0001Sb SPASTMI .WORD 110, "RUN TIME IN SECS, OF I ST PASS ON I UNIT (QUICK VERIfy) 
(I) ~00306 000000 IUNITM, ,WORD "ADDITIONAL RUN TIME (SECs) OF A PASS fOR EACH ADDITIONAL UNIT 
(I) 0003\ 0 000024 ,WORD SETEND.SMAIL/2 ,:LENGTH MAILBOX-ETABLE(WORDS) 

1174 
1175 
1176 000405 PEhSTESTNtl ,IT WILL BE 0 IF THE PROGRAM IS IN THE LOWER 

OZKHA MACYII 27(732) 05-AUG-76 III 43 PAGE 5-3 SEQ 0023 
DZKMAB, P11 APT PARAMETER BLOCK 

1177 :CORE, BIT 6 OF THE BYTE WILL BE SET IF THE 
117B ,PROGRAM IS IN A RELOCATED STATE AND BIT 5 
1179 ,WILL BE SET IF PARITY BITS ARE BEING TESTED 
IIB0 000216 ,IISAPTHD 
IIBI 000276 MMAVAI ,THIS BYTE IS USED TO DETERMINE IF MEMORY 
II B2 :MANAGEMENT IS AVAILABLE OR NOT 
11 B3 
1184 000277 .:MMAVA+l 
1185 000277 TYPENB. ,THIS BYTE IS USED TO DnERMINE IF THE 
IIB6 :TlPE OUT OF ERROR HAS BEEN ENABLED OR NOT 
II B7 
IIB8 000300 ,IITYPENS.l 
\I B9 00030. SPRERRI ,THIS BYTE DETERMINES IF THE PROGRAM HAS FOUND 
1190 I A PARITY ERROR 
1191 
1192 000301 .=SPFtERRtl 
1193 000301 S ADERR I ,THIS BYTE IS USED TO DETERMINE IF THE 
1194 ,PR()GRAM HAS ENCOUNTERED ADDRESS ERROR 
1195 
1196 000302 ,sSAOERR+l 
1197 000302 STRTDI, 
119B 000304 .=STRTOJ+2 
1199 000304 LOWBNKI 
1200 000306 ,_LOWBNK+2 
1201 000306 PASFLGI ,LOWER BYTE OF THIS WORD GIVES THE PASS NUMBER FOR 
1202 ,THE SPECIFIC TEST WHEREAS THE UPPER BYTE 
1203 :HAS BEEN USED BY DIFFERENT TEST FOR DIFFERENT PURPOSES 
1204 
1205 00031. ,*PASrLG.2 
1206 000310 ENDSTK! 
1207 .00112 .zENOSTK+2 
1208 000312 PBNK! ,HOLDS BANK UNDER TEST FOR 'TST BNK XX' PRINTOUT, 
1209 000312 DECWRD! 
1210 0003\ 4 ,.OECWFtD+2 
1211 000314 000 TYPCNT, .BYTE 0 ,THIS BYTE DETERMINES THE NUMBER OF WORDS 
1212 ,TO BE TYPED 
1213 000315 000 SAVKBBI .BYTE 0 ,THIS LOCATION IS USED TO SAVE THE CHARACTER 
1214 ,HIT BY THE OPERATOR 
1215 ,ALSO IS USEO AS TEMP IN ROUTINE SGTSIZ. 
1216 ,EVEN 
1217 
121B 
1219 177560 T~S. 177560 
1220 177562 IKBB_ 177562 
1221 177564 fTPS' 177564 
1222 177566 STPB. 177566 
1223 177572 SReo 177572 
1224 000116 000377 BAKPATI .WORD 377 ,BACKGROUND PATTERN WRITTEN TO MEMORY, 
1225 
1226 000320 300000 SWAPAT, ,WORD 
1227 000322 000430 RELBOTI BEGIN.S0 ,HOLDS LOWEST TEST ADDRESS WHEN RELOCATED, 
1228 
1229 , J •••••• *._.* .•• *.* ••••• ** .•••••••••••••••••••••••• _ •••• *.-••• _.** 
1210 ,LOCATIONS TO BE MODlrIEa IF LIMITS SET BY OPERATOR 
1231 000324 000000 LOWTWO, 0 ,IIOLDS BITS 17116 or LOW TEST ADDRESS 
1232 000326 1100090 LOWADDI 0 ,HOLDS 8ITS 1510 OF LOW TEST ADDRESS 
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12Jl 
1234 000310 000000 
1235 000Jl2 0J7776 
1236 
1237 
12)8 000314 000000 
12J9 000136 017176 
1240 
1241 000140 000000 
1242 
1241 000342 000000 
1244 000J44 900~00 
1245 000346 900000 
1246 
1247 
1248 000350 000500 
1249 000352 000000 
1250 000354 000000 
1251 000356 000000 
1252 000360 00000~ 
1253 
1254 
1255 
1256 
1263 
1264 
1265 
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1267 000400 
126S 
(Il 
( 2) 
(I) 
(I) 000400 
(Il 0004~0 0000~0 
(I) 000402 000000 
(I) 000404 000000 
(I) 000406 000000 
(Il 0004\ 0 000000 
(I) 000412 000000 
(I) 000414 000000 
(I) 000416 000000 
(I) 000420 
(I) 000420 000 
(I) 000421 000 
(Il 000422 000000 
0) 000424 000000 
0) 9~~426 000000 
(I) 
0) 
(Il 
(I) 
(I) 
(Il 
CIl 000430 000 
0) 0~0431 000 
(I) 
(I) 
(I) 
(Il 
(I) 000432 000000 
(I) 
(I) 000434 000 
(I) 000435 000 
(I) 000436 000000 
(I) 000440 000 
0) 00044\ 000 
(I) 000442 000000 
0) 000444 000 
(I) 000445 000 
(Il 000446 000000 
(I) 000450 
(I) 

1269 
1270 
1271 

HIGHTWOI 
HIGHADDI 

o 
37776 

,HOLDS BITS 17116 OF HIGH TEST ADDPESS 
IHOLDS BITS 1510 or HIGH TEST ADDRESS 

, .... **** .** * ••• * *. *.*****,,**************************************** 
SHIH AX I 0 
SHAXH I 17776 

MAX~E~ I • WORD 

SAVMAXI ,WORD 
SAVRH ,WO~D 

SAVRS' ,WORD 

1* SAVP6 POINTS 
SAVR61 • WORD 
PARMAPI 0 
SAVLOC I 0 
PARSPI 0 
PAPPSI 0 

IHOLDS BITS 17116 or MAXIMUM AVAILABLE HEMOPY 
,HOLDS BITS 1510 OF MAXIMUM AVAILABLE MEMORY 

I MAXIMUM CUPRENT VIPTUAL MEMORY UNDER TEST 

TO WHERE THE PPOGRAM STARTS EVEN WHEN ~ELOCATED. 
BEGIN ,CONTAINS START ADDRESS WHEN RELOCATED ALSO, 

,MAP or PARITY MOOULES UNDER TEST, 
,TEST 6 STORES E~POR INFO HERE 

,SAVE SP DURING PARITY ER~OP TRAp, 
ISAVE PSw DU~ING PARITY ERPOR TPAP, 
,NOTE.PARSP .PARPS ARE NEEDED SINCE THERE IS 
115 NOT ENOUGH POOM ON THE STACK (500-452) AND 
I SO THE STACK MUST BE RESET IN THE PARERR ROUTINE, 
I IN THIS CPUDE FASHION, 

,*364-4e0 Is USED AS A STACK AREA BY ERRCHK ~OUTINE FO~ ERROP HISTORY PRINTOUT 

PAGE 5-5 

,*400 
,SBTTL APT MAILBOX-ETABLE 

JI**··*********************************************************** 
.EVEN 
,MAILI I,APT MAILBOX 
I"SGTYI ,WORD AMSGTY I,MESSAGE TYPE CODE 
lFATALI ,WOPD ArATAL "FATAL ERROR NUMBER 
STESTNI ·,WORD ATESTN 'ITEST NUMBER 
SPASSI ,WORD APASS I'PASS COUNT 
SDEVCTI .WO~D ADEVCT , ,DEV ICE COUNT 
SUNITI ,WORD AUNIT 111/0 UNIT NUMBER 
IMSGADI .WORD AMSGAD IIMESSAGE AOOPESS 
8HSGLGI ,WORD AMSGLG II MESSAGE LENGTH 
S!TASLE, IIAPT ENVIPONMENT TABLE 
'ENVI ,BYTE UNV "ENVIRONMENT BYTE 
8ENVMI .BYTE AENVM 'IENVIRONMENT MODE BITS 
SSWREGI ,WOPO ASWREG I,APT SWITCH REGISTEP 
SUSWPI ,WORD AUSWR I' USER SWITCHES 
SCPUOPI ,WORD ACPUOP "CPU TYPE, OPTIONS 
," BITS IS-I I_CPU TYPE 
," 11/04-0I,11/05 8 02,11/20"03,11/40004,11/4580S 
I" 11/10a06, PDQ.0?, Q-10 

," BIT 10'PE~L TIME CLOCK 

" 
BIT 9aFLOATING POINT P~OCESSOR 

I" BIT S-MEMORY MANAGEMENT 
SMAMSII ,BYTE AMAMSI 'IHIGH ADDRESS,M,S, BYTE 
,MTYPII ,BYTE AMTYPI 'IMEM, TYPE,BLK'I ,. MEM,TYPE BnE (HIGH BYTE) 
I' 900 NaEC COPE_001 
I" 300 NSEC 8IPDLAP.002 
I" 500 NSEC MOS.003 
,MADRil ,WORD AMADRI I,HIGH ADDRESS,BLK'I 
I" MEM,LAST ADDR,03 BYTES, THIS WORD AND LOW or "TYPE" ABOVE 
SMAMS21 ,BYTE AMAMS2 "HIGH AODRESS,M,S, BYTE 
IMTYP21 ,BYTE AMTYP2 , ,MEM,T'tPE,BLKU 
SMADR21 ,WORD AMADR2 I,MEM,LAGT ADDRESS,BLK'2 
SMAMS31 ,BYTE AMAMS] "HIGH ADDPESS,M,S,SYTE 
,MTYP3 I ,BYTE AMTYP3 , IMEM,TYPE,BLKU 
,MADR]I ,WOPD AMADU "MEM,LAST ADDRESS,BLK,3 
$MAMS41 ,BYTE AMAMS4 'IHIGH ADDREss,M,B,BYTE 
'MT'tP41 ,BYTE AMTYP4 , ,MEM,TYPE,BLK" 
IMADR41 ,WORD AMADM "MEM,LAST ADDRESS,BLK'. 
SETENDI 
,MEXIT 

fl·····*····*·*·**·············*·······*··_····***···.--** •...•• * ,BBTTL BEGIN or APEA TESTED (+20) WHEN PROGRAM RELOCATES, 

SEQ 0024 

SEQ 0025 
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000450 

000500 

000502 
000504 
000510 
000516 
000522 
00052. 
000532 
000536 
000540 
000544 
000550 
000552 

177570 

000500 
910706 

005746 
010637 
012737 
005037 
005037 
012700 
012710 
060720 
012710 
105737 
100002 
000 I 67 

000350 
000070 
000300 
000314 
000\14 
005456 

000340 
000405 

000542 

000406 

M0374 
007744 
000377 
000316 

000024 

, , *_***. ********** ********************** **** .Ij-.*****************olt 
SWR' 177570 ,CHANGES TO SWREG IF NO HARDW~RE SWITCH REGISTER 

PC,SP ,SET UP STACK POINTER TO EQUAL BEGIN ADDRESS 

T8T -(SP) 
MOV SP, USAVR6 ,SAVE Sf FOR FUTURE USE 
MOV HWRDN".24 ,PREPARE FOR ANY FUTURE POWER DOWN 
eLR tUPPERR 
CLR ~nYPCNT 
MOV #l14,R0 ,PREPARE TO SETUP PARITY TRAP VECTOR 
MOV • PARERR .... -6, (R0) 
AOD PC,(R0)+ ,TO PARERR 
MOV 1340,(R0) ,AND PSW OF 340 
TSTB PIREL ,IS THIS CODE RELOCATED? 
BPL ONEPAS ,BRANCH IF NO 
JMP rSTREL ,THIS CODE IS RELOCATED SO GET TEST SIZE, 

ONEPA!. TST 
BEQ 
JMP 

TSTRPI MOV 
HOV 
MOV 
eLR 

I IS THIS THE FIRST PASS? 
IBRANCH If YES (TEST TRAP CATCHER ADDRESSES) 
, GET THE TEST SIZE 
,LOAD R4 WITH THE ADDRESS or THE ENO Of THE PROGRAM 

SEQ 0026 

1273 
1274 
1275 
1276 
1277 
1278 
1279 
1280 
1281 
1282 
1283 
1284 
1285 
1286 
1287 
1288 
1289 
1290 
1291 
1292 
1293 
1294 
1295 
1296 
1297 
1298 
1299 
1300 
1301 
1302 
1303 
1304 
1305 
1306 
1107 
1308 

000556 
000562 
000564 
000570 
000574 
000600 
000604 
00060. 
000610 
000614 
000616 
000620 

005737 
001402 
000167 
012704 
012700 
010037 
005001 
012124 
020127 
103774 
005741 
0100\1 

281 MOV 

"$PASS 
TSTRP 
8ETSTK 
,ENDPRG ,R4 
1377, R0 
R0,@'BAKPAT 
RI 
(RI)+'(R4). 
RI,UMAIL 
2. 

,SAVE fROM 0000 TO BEGIN-30 AT END or PROGRAM rOR NOW 

(Il 
(I) 

1109 
11I0 
1111 
III 2 
11Il 
1114 
13\5 
11I6 
1317 
III 8 
1119 
1320 
1321 
1322 
1323 
1124 
1325 
1326 

000622 
000624 

000626 
000632 

000634 
000636 
000640 
~00642 
000644 
000650 
000652 
000654 
000656 
000662 
000666 
000672 
A00676 
000700 
000702 

""0710 

020011 
001403 

004767 
000001 

000300 
001370 
005701 
001365 
012701 
014441 
005701 
001375 
012700 
012710 
012740 
005777 
000404 
022626 
012737 

105737 

000400 

005304 

000006 
000340 
00070. 
177552 

000176 

000420 

000450 

eMp 
BLO 

HI TST 
4S I MOV 

CMP 
~EQ 

JSR 
I 

611 SWAB 
SNE 
TST 
BN[ 
MOV 

8S! MOV 
TST 
BNE 

SETSWRI MOV 
MOV 
MDV 

2 S I TST 
BR 

411 CMp 
MOV 

581 TSTB 

-(RIl 
R0, (RI) 

R0,(RIl 
&5 

PC,fATERR 

R0 
4$ 
RI 
)$ 

ISMAIL, RI 
-(R4,,-(RIl 
RI 
8$ 
16, ~0 
#340, (R0) 
#H,-(R") 
@SWR 
55 
(SP).,(SP). 
#5WPEG,@#SWP 

@#$ENV 

I PREPARE TO TEST THE TPAP VECTORS 
,CHECK THE TRAP VECTORS fOR THE CAPABI~ITY 
,or HOLDING 0'S , I'S 
,IS THE OATA OK? 
,BRANCH If YES 

,>ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
:******E~ROP NUMBER 1****** 

,If WE HAVE NOT REACHED THE LOWEST MEMORY LOCATION 
ITHEN REPFAT FROM 38 

,RESTORE TRAP CATCHER ETC, 

I SET UP TI ME OUT TRAP PSW 
,AND THE RETURN ADDRESS 
,OOES THE SWITCH REGISTER pOINTED BY SWR EXIST 
,BRANCH IF YES 
,RESTORE THE STACK POINTER 
,AND PLACE THE ADDRESS Of THE SWITCH REGISTER 
,DESIGNED FOR THE COMPUTERS NOT HAVING HARDWARE 
,SWITCH REGISTER AND RUNNING STAND ALONE 
;~UNNING UND~R APT? 
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1327 
1329 
1329 
tHe 
\331 
1332 
1111 
1334 
1335 
1336 
1337 
Ill9 
1339 
1340 
1341 
1342 
\143 
1344 
1345 
\346 
1347 
1348 
1349 
1350 
1351 
1352 
1353 
1354 
(I) 

(Il 
1355 
1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 
1364 
1]65 
1366 
1]67 
1368 
1369 
1370 
1371 
1372 
1373 
1374 
1375 
1376 
1377 
1378 
1379 
1380 

000714 
"00710 

000724 
000710 
000736 
000744 
000750 

000752 
000756 
000762 
000764 
000766 
000712 

""0774 
001000 

001002 
001006 
001012 

001014 
001022 

0U0H 
001026 
001032 

001034 
001040 

001042 
001044 

001050 
!lateS4 
001956 
001062 

001403 
012737 

012703 
013737 
013737 
\05737 
100021 

012701 
162701 
105711 
001006 
020127 
101371 

004767 
000002 

004767 
004767 
000446 

032777 
001042 

010401 
012710 
011111 

062701 
000774 

022626 
004767 

1057)7 
001414 
012710 
012701 

000422 

000340 
00033" 
000332 
000421 

000451 
000004 

000431 

005136 

006302 
006276 

000100 

001042 

000002 

005770 

000276 

001070 
020000 

00045" 

000334 
000336 

177426 

BEQ 
MOV 

APTSIZ 
If S5WREG, ~#SW~ 

,BRANCH If NO 
,SET SWR EQUAL TO APT SWITCH REGISTER, 

,APTSIZ- THIS ROUTINE wILL SEARCH THE APT MEMORY ETABLE AND WHEN 
,A NON ZERO TYPE IS FOUND WILL SETUP TO TEST TO GIVEN HIGH ADDRESS, 
, IF APT DEFINES SIZE THE LOW TEST ADDRES8 MUST000000, (DUE TO ETABLE FORMAT) 
,FLOW, 

IF BLOCK 4 (OR 3,2,Il TYPE NON ZERO THEN GET APT HIGH ADDRESS AND EXIT, 
, ELSE SEND ERROR .3 
,NOTEI THE MEMORY TYPE 18 IGNORED sINCE ALL TESTS ARE RUN REGARDLESS Of MEMORY TYPE, 

APTSIZ, MOV 

181 

MOV 
MOV 
TSTB 
BPL 

MaV 
SUB 
TSTB 
SNE 
CMP 
BHl 

JSR 
2 

2S I JSR 
JSR 

SRTP8Z1 BR 

TRYSRI BIT 
BNE 

SLfSIZ, MOV 
MOV 

2$1 MOV 

UI 

ADD 
BR 

CMp 
JSR 

TSTB 
BEQ 
MOV 
MOV 

,MAXMEM,R3 ,POINT R3 TO MAXMEM, 
P'HIGHTWO,U$HIMAX ,IN CASE NO SELF SIZING DONE, 
@OHIGHADO,@#SMAXM :IN CASE NO SELF SIZING DONE, 
'#8ENVM ,DOES APT ALLOW SELF SIZING? 
TRYSR ,BRANCH IF YES 

UMTYP4+4,Rl 
#4,IH 
(RI) 
28 
RI,#SMTYPI 
IS 

PC,FATERP 

PC,GETADR 
PC, GETADR 
TYPSlZ 

R4,RI 
USdR0) 
(RIl'(Rll 

(SP)., (SPl+ 
PC,MEMMNG 

"MMAVA 
12. 
U8,(R0) 
#20000,RI 

IPOINT RI TO BLOCK TYPE 4(+4) 
,POINT RI TO NEXT BLOCK TYPE, 
:IS THE BLOCK TYPE NON ZERO? 
,BRANCH If YES (MEMORY EXISTS) 
:ALL APT BLOCK TYPES BEEN CHECKED? 
:BRANCH IF NO 

:*ERROR* REPORT ERROR MESSAGE AND HALT AT fATHLT 
r******ERRO~ NUMBER 2****** 

:GO SET MAXIMUM APT ADDRESS INTO SMAXM • SHIMAX 
:GO SET MAXIMUM APT ADDRESS INTO HIGHADD+HIGHTWO 
, TYPE THE SIZE OF MEMORY UNDER TEST 

IUSER OEFINED MEMORY TEST BOUNDARIES?? 
:BRANCH IF YES (DON'T SIZE MEMORY) 

,SETUP RI AND R4 TO THE LOWEST ADDRESS or MEMORY 
:8ET UP RETURN ADORESS FROM TIME OUT TRAP TO 45 
I WRITE A MEMORY LOCATION INTO ITSELF AND TRAP IF NONEXIS 

:ADD 2 TO THE ADDRESS pOINTER 
:KEEP ON SIZl~G UP THE MEMORY UNTIL 
INXM TRAP (TIME OUT TRAP) IS ENCOUNTERED 

I RESTORE THE STACK POINTER 
: SERVICE MEMORY MANAGEMENT IF IT 18 AVAILABLE 
,AND IF IT HAS TO BE TESTED 
,SEE IF MEMORY MANAGEMENT HAS TO BE TESTED 
:IF NO HEM, MANG, THEN GO TO 12$ 
:SET UP THE RETURN ADDRESS FROM TRAP TO as 
:BEGIN CHECKING MEMORY ABOVE 28K 
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001066 
001070 
001072 

001076 
001100 
001104 
001106 

001110 

001114 
001116 

001122 
001124 
001126 
001130 
001134 

001136 
001142 
001146 
001152 
001156 

001160 
001164 
001170 

001174 

001176 

001202 
001204 
001206 
001212 
001214 
001216 
001220 
001226 
001230 
001232 
0012]4 
001236 

001242 
001246 
001250 

000761 
02262. 
021701 

001001 
904767 
009764 
024341 

004767 

024343 
004767 

005743 
005043 
005043 
012720 
010403 

012701 
004767 
004767 
004767 
000055 

004767 
012703 
904767 

010401 

062704 

005302 
A02374 
010437 
005021 
020104 
101775 
012737 
005723 
001004 
021300 
103002 
011363 

0047&7 
005723 
011305 

160000 

006106 

006104 

006076 

000104 

000124 
005400 
005546 
005302 

005534 
000330 
006130 

000022 

000310 

157776 

006136 

000340 

1281 

BR 
CMP 
CMp 

BNt 
JSR 
BR 
CMP 

JSR 

CMP 
JSR 

TST 
CLR 
CLR 

TYPSIZ, MOV 
MOV 

HOV 
JSR 
JSR 

TYPMEM I JSR 
• ASCIZ 
.EVEN 
JSR 

SETSTK, MOV 
JSR 

MOV 

4S I ADD 

61' 

DEC 
~GE 
MOV 
CLR 
CMP 
BLOS 
MOV 
TST 
BNE 
CMP 
BHIS 
MOV 

SAVLOR, JSR 
TST 
MOV 

2S 
ISP).,cSP). 
#160000, PI 

12. 
PC, UPMM 
61 
oCR3), -(RI) 

PC,PUTADR 

-(R3),·IR3) 
PC, PUTADR 

-(R3 ) 
'IR3 ) 
o[R3) 
.BUSER,IR0). 
R4, R3 

.LOWTWO,RI 
PC, PCRLF 
PC,OCTTYP 
PC, STYPE 
I-I 

PC,OCTTYP 
,HIGHTWO, R3 
PC,SGTSIZ 

If 1 B" R4 

R2 
4S 

,RESTORE STACK POINTER 
,Ir Rl OlD NOT REAO ALL THE LOCATIONs POINTED BY 
,PAGE ADDRESS REGISTER 6 THEN IT HAS REACHED THE 
,MAXIMUM AVAILABLE MEMORY 
,IN WHICH CASE GO TO 128 
,OTHERWISE GO TO UPDATE MEM, MANG, REGISTERS 

,CAUSE Rl TO POINT TO LOCATION IMAXM AND Rl 
:TO THE MAXIMUM AVAILABLE MEMORY 
,GO TO THE SUBROUTINE TO PLACE THE ADDRESS IN R1 
,AT LOCATIONS SMUM AND SHIMAX 
,MAKE R3 POINT TO HIGHADD 
,PLACE THE ADDRESS IN RI AT LOCATIONS HIGHADD 
,AND HIGHTWO 

,CLEAR THE LOCATION LOW ADD 
,AND LOWTWD 
,SET UP VECTOR FOR ANy FUTURE TRAP 
'SET R3 TO POINT TO THE LOWEST AVAILABLE MEMORY 
,LOCATION 

,TYPE CRILF 
:TYPE LOW TEST ADDRESSE (LOWTWO.LOWADD) 
J TYPE ",.." 

,TYPE HIGHEST TEST ADDRESS (HIGHTWO+HIGHADD) 
,MAKE R3 POINT TO THE HIGH ORDER BITS OF TOp ADDRESS 
, GET THE BITS 13-17 OF THE TOP ADDRESS 
,PLACED IN BITS 0-4 OF R2 
'SET Rl TO LOWEST TEST ADDRESS 

,APPEND THE ERROR STACK FOR THE MEMORY UNDER 
,TEST TO THE END OF THE PROGRAM 

R4,~'ENDSTK :SAVE THE ADDRESS OF THE ENO OF THE ERROR STACK 
(RI). ,CLEAR THE ERROR STACK 
RI,R4 
68 
#157776,@#MAXMEM ,SET MAXMEM TO MAXIMUM VIRTUAL ADDRESS 
(R3). ,TESTING MEMORY MANAGEMENT? 
SAVLDR ,BRANCH IF YES IGO SAvE LOADERS AT TOP OF VIRTUAL MEMORY 
[R3),R0 ,IS THE VIRTUAL ADDRESS ABOVE 157776? 
SAVLDR ,BRANCH IF YES IGO SAVE LOADERS) 
(R3),2[R3) ,OTHERWISE MAKE THE CONTENTS OF LOCATION MAXMEM 

,EQUAL TO THE MAXIMUM AVAILABLE MEMORY 

PC,CLRMM 
[R3). 
[Rl),R5 

,AND FALL INTO SAVE LOADERS, 

, DISABLE THE MEMORY "ANAGEMENT UNIT 
,MAKE R3 TO POINT TO THE LOCATION MAXMEM 
,R5 CO~TAINS THE ADDRESS OF MAXIMUM AVAILABLE MEM, 

1191 
1392 
1383 
1384 
1385 
1386 
1397 
1398 
1389 
1390 
1191 
1392 
1393 
1394 
1395 
1196 
1397 
1398 
1399 
1400 
1401 
1402 
1403 
1404 
1405 
1406 
1407 
1409 
1409 
1410 
1411 
1412 
141l 
1414 
1415 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1428 
1429 
1430 
1411 
1432 
1433 
14]4 
14]5 
1436 

,IF ONLY 4~ BEING TESTED DON'T SAVE LOADERS 
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1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1445 
1446 
1447 
1448 
1449 
1450 
1451 
1452 
1453 
1454 
1455 
1456 
1457 
1458 
1459 
1460 
1461 
1462 
1463 
1464 
II) 
III 

1465 
1466 
1467 
1468 
1469 
1470 
1471 
1472 
1473 
1474 
1475 
1476 
1477 
I47B 
1479 
14B0 
14B1 
1482 
1483 
1484 
III 
II) 

14B5 
1486 
1487 
1488 

001252 
001256 

001260 
901264 
901270 
091272 
001300 
001302 
001306 
001110 
001312 
001114 
001316 

001320 
001324 
001330 
001332 
001336 

001340 
001342 

001346 
00\350 
001356 
001360 
001364 

001366 
001372 
901374 
001376 
901492 
001404 
001406 

001410 
001412 
001414 
001420 
001422 
001426 
001432 
001434 

001440 
001442 
001444 
001450 

001452 
901456 
001460 

020527 017776 
103416 

162705 000276 
005737 000042 
0~ 1406 
023737 000042 
001402 
162705 005674 
012524 
020513 
101775 
012323 
0U421 

010537 000346 
0047&7 006054 
005745 
012703 000324 
005723 

001003 
021327 157776 

103411 
032777 010000 
001003 
004767 004552 
000003 

000167 001526 
02042] 
103002 
016304 177776 
005721 
001003 
021305 

101001 
011305 
105737 000405 
100014 
011704 000322 
020527 017776 
103402 
012705 017776 

020405 
103403 
004767 0044&6 
000004 

012703 000342 
011343 
062713 900002 

000046 

177072 

CMP 
BLO 

3$, SUB 
TST 
BEQ 
CMP 
BEQ 
SUB 

28, MOV 
CMP 
BLOS 

4S, MOV 
MOV 

TSTREL, MOV 
TSTSIZ\ JSR 

TST 
18, HOV 

TST 

BNE 
CMp 

BLO 
2$' BIT 

BNE 
JSR 
] 

lS, JMP 
4S' CMP 

SHIS 
MOV 

68, TST 
BNE 
CMP 

BHI 
HOV 

all TSTB 
BPL 
MOV 
CMP 
BLO 
MOV 

91' CMP 
BLO 
JSR 
4 

10U MOV 
MOV 

MEMT8TI ADD 

.276,R5 
@#42 
21 
U42, ~#46 
21 
'<1502,*2>,R5 
(R5)., (R4). 
R5, (R3) 
2$ 
IR3).'(R3l+ 
R4,IR3). 

R5,etSAVR5 
PC,CLRMM 
-IR5) 
tLOWTWO,R3 
(R3)+ 

2' 
IR1),'157776 

4$ 
Wl0000, ~SWR 
31 
PC,FATERR 

TSTMM 
R4'(R3)+ 

6' 
·2IR3),R4 
IR1)' 
U 
IR3),R5 

eo 
(R3),RS 
UR!L 
19' 
URELBOT,M 
R5"17776 
9. 
#17776, R5 

M.RS 
108 
PC.YATERR 

UAVMAX,R3 
IR1).-IR]) 
n, (R3) 

,ONLY TESTING 4K MAX? 
,BRANCH IF YES IDON'T SAVE LOADERS) 

,PREPARE TO SAVE 300 SYTES OF THE LOADERS 
,IS THE PROGRAM RUNNING UNDER ACT OR UDP 
,IF NOT THEN GO TO 2$ 
,ARE WE RUNNING UNDER XXDP CHAIN MODE? 
,BRANCH IF NO 
,SAVE 1500, WORDS FOR XXDP CHAIN MODE 
,SAVE LOADER 

,SAVE THE CONTENTS OF LOCATION MAXMEM IN BAVMAX 
,AND THE CONTENTS OF R4 AT SAVR4 

,SAVE HIGHEST VIRTUAL ADDRESS+2 
,GO TO OISABLE MEMORY MANAGEMENT UNIT 
,SET R5 BACK TO HIGHEST VIRTUAL ADDRESS 
,PREPARE TO LOAD R4 AND R5 WITH THE MEMOU BOUNDRIES 
,IF THE BITS 16,17 OF THE LOWEST LOCATION UNDER 
,TEST ARE NON ZERO 
:THEN GO TO 2. 
,IF THE LOWEST LOCATION UNDER TEST IS HIGHER THAN 
,157776 THEN GO TO TEST MEMORY MANAGEMENT 

,IS MEMORY MANAGEMENT SELECTED? 
,YES ALL IS WELL 
'"ERROR. REPORT ERROR MESSAGE ANO HALT AT rATHLT 
r******ERROR NUMBER 3****** 

,GO TO TEST MEMORY MANAGEMENT 

,ADJUST R4 TO POINT TO THE LOWEST LOCATION UNDER TEST 
,IF BITS 16-17 or HIGHEST LOCATION TO BE TESTED 
:ARE NON ZERO THEN GO TO a5 
,OTHERWISE SEE Ir THE HIGHEST LOCATION TO BE 
:TESTED IS HIGHER THAN 157776 
,IF SO THEN GO TO 8, 
,MODIFY R5 
,ARE WE RELOCATED,? 
I BRANCH IF NO 
,SET BOTTO~ TEST ADDRESS WHEN RELOCATED, 
,ARE WE RELOCATED IN BANK 07 
,BRANCH IF YES 
,ELSE SET HIGH MEMDRY UNDER TESTs4K 

,IS LOW LIMIT LOWER THAN HIGH LIMIT? 
,BRANCH IF YES 
,.ERROR. REPORT ERROR MESSAGE AND HALT AT rATHLT 
I******ERROR NUMBER 4****** 

,RESTORE THE CONTENTS or MAXM!M 
,MAKE THE CONTENTS OF MAXMEM • MAXIMUM AVAILABLE 
,MEMORY .2 
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\489 881464 •• 5725 TST (RU • ,AND SET RS-MAX MEMO~Y+2 
1490 
1491 ,CLEAR MEMORY UNDER TEST 
1492 
149) 1101466 812702 880081 CLRMEMI MOV II,R2 ,SET R2 TO ENABLE PARITY MODULE CODE, 
1494 881472 884767 806886 JSR PC,PARITY ,ENABLE PA~ITY IF WANTED AND AVAILABLE, 
1495 881476 '18580 MOV RS,R8 
1496 881500 8115848 281 CL~ -(Re) ,BEGIN CLEA~ING THE MEMORY FROM THE TOP 
1497 '01502 0280114 C~P R0,R4 ,UNTIL THE BOTTOM IS REACHED 
1498 801504 18U75 BHI 21 
1499 .1115116 812713 .00116 MOV ,BAKPAT,R2 
15110 801512 812212 MOV (R2)+, (R2) ,WRITE SWAPPED BAKPAT IN LOCATION SWUU 
1501 8111514 8.8ll2 SWAB (R21 
15112 1181516 817702 176726 MOV fSWR,R2 ,LOAD R2 WITH THE OPTIONS STORED AT UWREG 
1583 1101522 842782 177760 BIC 1177768,R2 ,ONLY LEAVE THE LOWER 4 BITS 8F ,SWREG IN R2 TO GO TO 
1584 
1505 
15116 
1507 
1508 ,ENTER HERE FROM TSTSCP ROUTINE 
1509 
1510 .81526 ee5837 .00306 CONTI CLR "PASFLG 
1511 801532 118217 900484 MOV8 U,'''TESTN 
1512 
1St) '815]6 8te4111 LOOPI MOV R4,RI 
1514 e81540 .10246 MOV R2,-(SPI 
1515 "01542 81278) 88el76 MOV U76,R3 
1516 "01546 "84767 085446 JS~ PC,PUTAO~ 

1517 
15\8 
1519 881552 8057U TST oCR]) 
t52" 
t5~1 "81554 "04767 085544 JSR PC,'GTSn 
1522 
1521 881560 810488 MOV R4, .. " 
1524 
1525 .81562 .18481 MOV R4,RI 
1526 ee1564 "Iun MOV R4,U 
1527 801566 012682 "OV (SPI.,R2 
1528 118157~ .0un ASL R2 
1529 801572 068782 ADD PC,R2 
I5l0 801574 066287 80118"4 ADD TBL-,(R2),PC 
1511 
1532 
I5H 
15)4 0.1688 088182 TBLI TSTe-TBL 
1535 801682 0118114 TSTI-TBL 
15]6 801684 808434 TSTl-TBL 
15)7 1101686 888544 TSU-TBL 
15Je 1181610 ,,81812 TSU·TBL 
15]9 801612 8~1I22 TST5-TBL 
1548 8016\4 801270 TST6-TBL 
1541 881616 "81424 TST7-TBL 
1542 801620 .111646 TSTI8-TaL 
\SU 801622 8112174 TSTtI-TRL 
1544 001624 .82246 TSTI2·TBL 

DZKMA MACYII 27(7J2) 0S.AUG-76 1]14] PAGE 6-S 
DZKMAB,PII BEGIN OF AREA TESTED (+28) wHEN PROGRAM RELOCATES, 

1545 801626 "82528 
1546 881U0 80U46 
1547 
1548 
1549 

TSTIl-TBL 
RELOC·TBL 

,THE TEST • SPECIFIED [DEFAULT IS TEa"1I1 

AT END OF SUB TEST 

,INIT SUB TEST PASS FLAG, 
'SET UP .TESTN WITH THE TEST NUMBER GOING 
ITO BE EXECUTED 
,LOAD RI WITH THE LOWEST LOCATION UNDER TEST 
,SAVE R2 ON THE STACK 
IPOINT R] TO SCRATCH STACK 
,GO TO GENERATE 18 BIT ADDRESS OUT or THE ADDRESS 
,STORED IN RI AND STORE IT IN LOCATIONS (R]) 
,AND (U-21 
,CAUSE R] TO POINT TO THE HIGH ORDER 8ITS 
,II BIT ADDRESS 
, PLACE BITS 1]-17 or THE ADDRESS IN BITS 
,"-4 OF R2 
'PLACE THE ADDRESS or THE LOWEST LOCATION 
,TEST IN Ril 
,IN RI 
,AND IN U 
,RESTORE R2 

,GO TO THE TEST • 
ISTOREO IN BITS 11-] or SWITCH REGISTER 

,RELATIVE ADDRESS or TEST 8 
IRELATIVE ADDRESS or TEST I 
I RELATIVE ADDRESS OF TEST 2 
,RELATIVE AODUS5 OF TEST 1 
IRELATIVE ADDRESS or TEST 4 
IRnUIVE ADDRESS OF TEST 5 
I RELATIVE ADDRESS OF TEST 6 
,RELlTIVE ADDRESS or TEST 7 
I RELATIVE ADDRESS OF TEST !0 
IRELATIVE ADDRESS or TEST II 
,RELATIVE ADDRESS OF TEST 12 

,RELATIVE ADDRESS OF TEST' I] 
,RELATIVE ADDRESS or ROUTINE '~ELOC' 

OF THE 

UNDER 

1558 ,RS IS POINTING TO THE TOP or THE MEMORY TO BE TESTEO.2 
1551 ,R4 , R0 ARE POINTING TO THE LOWEST ADDRESS OF MEMORY TO BE TESTED 

SEQ01lJ1 
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DZKMAB,PII SCOPE ROUTINE 

1556 
1557 
1558 
1559 
1560 
1561 
1562 
1563 
1564 
1565 
1566 
1567 
1568 
1569 
1570 
1571 
1572 
157l 
1574 
1575 
1576 
1577 
1578 
1579 
1580 
1581 
1582 
1583 

DZKMA 

001632 
001636 
001640 

001644 

001650 
001654 
001662 
001664 

001666 
001674 
001676 
001700 

MACYII 

105737 
001002 
004767 

113702 

005237 
032777 
Bal401 
000000 

032777 
001320 
105202 
000712 

27(732) 

000420 

006020 

000404 

000410 
002~00 176566 

040000 176554 

05-AUG-76 13143 

" " 
" " " ., 

SCOPE ROUTINE 

,,. ,> 
" 
TSTSCP. 

CNTSCP. 

SWHALT. 

TSTGO. 

TSTR 
BNE 
JSR 

MOVB 

INC 
BIT 
BEQ 
HALT 

BIT 
BNE 
INCB 
BR 

PAGE 6-7 

PROGRAM COMES TO THIS ROUTINE AFTER COMPLETION or EACH TEST AND 
IF CNTRL.C TYPED GOTO ERROR HISTORY TYPE ROUTINE, 
IF SR- 2000 (BITI0) THEN HALT 
IF SR= 40000 (BITI4) THEN LOOP ON TEST DEFINED BY SR BITS'3.0> 
ELSE CONTINUE TO NEXT TEST, 

UaENV ,ARE WE RUNNING UNDER APT? 
CNTSCP ,IF SO THEN GO TO CNTSCP 
PC.CHECKC ,TEST FOR CONTROL-C AND IF TYPED GO 

,PRINT ERROR HISTORY AND HALT AT FATHLT, 
"STESTN. R2 ,PLACE THE TEST NUMBER IN THE LOWER BYTE OF R2 

,SINCE THERE ARE LESS THAN 377 TESTS UPPER BYTE 
,or R2 WILL BE 0 

9UDEVCT ,TELL APT WE ARE STILL RUNNING OKAY 
12000. ~SWR ,IS THE PROGRAM GOING TO HALT AFTER EACH TEST? 
TSTGO r IF NOT THEN GO TO 2$ 

rHALT AT END OF TEST SWITCH SET, 

140000,~SWR rIS THE PROGRAM GOING TO LOOP ON TEST 
LOOP rIF SO THEN GO TO THE STARTING or THE SAME TUT 
R2 
CONT ,GO TO CONT AND CONTINUE EXECUTING THE NEXT TEST 

DZKMA8,PII T0 TEST FOR PROPER BANK SELECTION 

1596 J , *******.* ••• **.*.**** •• ************.***4** .-•••••••• _._ .......... 
() ) .>TEST 0 TEST FOR PROPER BANK SELECTION 
(4) .*(1 ) THIS TEST ASSUMES THAT THE MEMORY IS IN A STATE 
( 4) 

" 
OY ALL 0' SAND R0 HAS THE ADDRESS OF THE LOWEST 

(4) 
" 

LOCATION UNDER TEST 
(4 ) .*(2) IT CHECKS FOR PROPER BANK SELECTION BY WRITING 
(4) ." 1'5 IN A LOCATION AND CHECKING FOR 0'5 IN THE SAME 
(4 ) .* LOCATIONS or OTHER 4K BANKS or THE MEMORY 
C 4) ., (I.E. LOCATIONS LIKE 7766 AND 27766 ETC.] 
( 4) " (3) THIS TEST ALSO CHECKS TO SEE THAT NONE OF THE NON EXIST-
C 4) ," ING BANK RESPOND WHEN THEY ARE ADDRESSED 
(3) r , •• _** ............ _ .......................... - ••••••••••••••••••••••• 
(2 ) 001702 105737 000404 T5T0. TSTB "STESTN ,CHECK rOR PROPER TEST SEQUENCE 

1597 001706 00140) BEQ .+10 
1599 001710 004767 004222 JSR PC. SEQERR ,>ERROR" REPORT ERROR MESSAGE AND HALT AT FATHLT 
It) 001714 000005 5 ,* •• * •• ERROR NUMBER 5** •••• 
(I) 

1599 001716 012703 177777 MOV U 77777. R) 

SEQ 0033 

1600 001722 010401 1$' MOV M.RI ,RI Q ADDRESS OF LOWEST LOCATION OF MEMORY UNDER TEST 
1601 001724 0103\0 MOV R3.(RB) ,SET ALL THE BITS AT (R0) 
1602 001726 020001 28. CMP R0.RI 115 R0 POINTING TO THE SAME MEMORY LOCATION AS RI 
1603 001730 001417 BEQ 4. ,IN WHICH CASE CHECK FOR ALL 1'5 AT (R1) 
1604 001732 005711 TST (RI) 10THERWISE CHECK (RI) FOR ALL 0'5 
1605 001734 001430 BEQ 58 
1606 001736 02031 I CMp R3.(RI) ,IF RI IS NOT EQUAL TO R0 AND (RI) 
1607 ,DOES NOT CONTAIN ALL 0'S THEN 
1608 ,CHECK TO SEE IF (R0) • (RI) 
1609 001740 001004 BNE 3S 
1610 001742 012767 000006 000042 MOV 16.12. ,_ERROR. SETUP ERROR NO. IN 128 
(I) J******E~ROR NUMBER .6****** 

1611 001750 000403 SR 10. 
1612 001752 3 .. 
(I) 001752 012767 000007 000032 MOV 17.12. I>ERROR* SETUP ERROR NO, IN 12. 
(t) ,. __ * •• ERROR NUMBER .,***.*. 

161) 001760 010046 10 •• MOV R0,-CSP) ,SAVE R0 0N STACK 
1614 001762 105237 000301 INCB U.ADERR rAN ADDRESSING ERROR IS SUSPECTED 
1615 001766 000407 BR lIS 
1616 001710 020311 411 CMP R3. (RI) ,CHECK (RI) rOR ALL I'S 
1617 001772 001411 8EQ 58 
1618 001774 012767 000010 000010 MOV 110.12. ,.ERROR* SETUP ERROR NO, IN 12. 
rt) • •• _* •• ERROR NUMBER .10*****. 

1619 002002 010846 MOV R0. -CSP) ,SAVE R0 ON STACK 
1620 002004 010300 MOV R),R0 
1621 902006 004767 003566 11$1 JSR PC,ERROR ,GO TO THE ERROR SUBROUTINE 
1622 002012 000000 1281 ,WORD ,ERROR NUMBER TO BE REPORTED WILL BE PLACED HERE 
1623 002014 012600 HOV (SP).,R0 ,RESTORE R0 
1624 
1625 002016 913706 000350 581 MOV "SAVR6.SP ,RESTORE THE STACK POINTER 
1626 002022 062701 029090 ADD 120000, RI ,CAUSE RI TO POINT TO THE SAME CHIP 
1627 ,LOCATION IN THE NEXT 4K BANK or MEMORY 
1628 IBY ADDING I TO THE 14TH BIT OF ADDRESS IN RI 
1629 902016 020105 CMP RI,R5 ,COMPARE RI WITH THE HIGHEST MEMORY 
1630 ,LOCATION WHICH IS STORED IN RS 
1631 002030 103736 BLO 2. ,IF RI LESS THAN RS THEN REPEAT THE TEST rROM 2. 
16)2 
1633 0929)2 105737 000421 TST8 UUNVM ,HAS APT INHIBITED SIZING? 
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1634 812036 IB0410 81011 .. IBRANCH IF YES CDON'T TEST NON-EXISTENT MEIIORY) 
1635 B921148 832777 geete" 176402 BIT U8B,8SWR ,HAS USER INHIBITED SIZING? 
IU6 882046 1111024 BNE II ,BRANCH IF YES CDON'T TEST NON-EXISTENT MEMORY) 
1637 
1638 002050 neIJ7 00U40 CMP III, .. MAXMEM ,IS RI LOWER THAN THE MAXIMUM AVAILABLE 
1639 ,MEMORY 7 
1649 8e2"54 103768 BLO 58 ,IF SO THEN GO TO 58 
1641 802056 1112702 880086 MOV ",112 IMAKE R2 POINT TO TRAP VECTOR+2 FOR NXM 
1642 1102062 .12712 000H0 MOV U4e,CR2) ,SET P8W TO 34" 
1643 .02866 812742 177722 MOV n.·.·6,·CII21 ISET UP RETURN ADDRESS FROM TRAP TO 58 
1644 082872 .61712 ADD PC, (112) 
1645 .02874 .20127 157776 CMP RI,tl57176 ISEE IF RI HAS CROSSED 28K BOUNDRY OF VIRTUAL ADDRESS 
1646 002100 181084 BHI 6S I IN WHICH CASE GO TO U 
1647 802102 811111 MOV CRIl ,cRll ITRY TO WRITE TO NON.EXISTENT MEMORY CSHOULD TRAPI 
1648 0.2104 004767 "04026 JSR Pc,rATERR ,*I:RROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 

CII 002110 eee811 II I.** •• *ERROR NUMBER 11.* •• *. 
III 

1649 
1658 802112 812722 80""06 6$1 MOV u,cnl. IRESTORE TRAP VECTOR 
1651 0"2116 885012 CLR [RU 
1652 00212" 8U818 811 CLR CR'I 
1653 
1654 992122 062700 028888 ADO n8ee0,R0 ,CAUSE R" TO POINT TO THE SAME CHIP 
1655 ,LOCATION IN THE NEXT 4K MEMORY BANK 
1656 ,BY ADDING I TO THE 14TH BIT OF ADDRESS IN R" 
1657 002126 020085 CMp R8,AS ,COMPARE R8 WITH THE HIGHEST MEMORY 
1658 ,LOCATION WHICH IS STORED IN RS. 
1659 802130 103614 BLO U IIF R8 LESS THEN REPEAT THE TEST 
1660 002132 800637 ENDBI BR TSTSCP 
1661 
1662 

DUMA MlCVII 27(7321 05.AUG·76 \lIU PAGE 6-9 SEQ 0035 
DZKMAB,PII TI CHECK 01/00 LINES 

1668 ., ••••• * ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
01 I.TEST I CHECK 01100 LINES 
(4) 1*111 THIS TEST CHECKS THE OATIIDATO LINES BY SHIFTING 
(4) I· A I IN THE WORD DIRECTION 
01 " •• * •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
(21 002134 122717 008001 0004"4 TSTII C~PB 1I, .. nESTN ,CHECK FOR PROPER TEST SEQUENCE 

1669 
1670 
1671 002142 "01403 BEQ ,+18 
1672 1102144 804767 003766 JSII PC,SEOERR I*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
II) 002150 008012 12 , •••••• ERROR NUMBER 12 •••••• 
II) 

1673 0allS2 012788 888801 lSI MOV II,R0 
1674 002156 810802 MOV R0,R2 ,SET nal 
1675 802160 rieBlI 281 MOV Re'(RII IMOV I AT LOCATIO~ CRI) 
Ib7b 802162 828011 3$1 CMP R0,cRI) ,COMPARE RI WITH THE CONTENTS OF LOCATION CRII 
1677 882164 8fUel BEQ 4S 
I67B 882166 884767 003486 JSR PC,ERROR I*ERROR* REPORT ER«OR MESSAGE 
II) 802172 808813 13 ,* ••••• ERROR NUMBER 1] •••••• 
(II 

1679 
I6B0 002174 8"5702 411 TST R2 IARE WE SHIFTING. A 8 IN DATA DIRECTION? 
1681 802176 B81406 BEQ 58 ,IF SO THEN GO TO 51 
1682 "02200 806388 ASL R8 ,SHIFT THE I BROUGHT IN AT \I IN 
1683 IDATA DIRECTION 
1684 882202 181166 BCC 2. ,IF THE I HAS NOT BEEN SHIFTED THRU 
1615 ITHE 16 DATA BITS THEN REPEAT FROM 2. 
1686 802204 885802 CLR R2 ,INITIATE SHIFTING or 8 IN DATA DIRECTION 
1687 8022"6 812708 177776 MOV U71776,Re 
1688 802212 B.0762 BR 28 
1689 
169. 8e2214 8.8261 5'1 SEC ,SET C BIT 
1691 002216 886100 ROL RB ISHIFT A e 16 TIMES IN DATA DIRECTION 
1692 e8222. In7S7 BCs 2. IIF THE 8 HAS NOT BEEN SHIFTED !HRU 
1693 ITHE 16 DATA BITS THEN REPEAT FROM 2. 
1694 0"2222 062781 "2088e ADD ,20000,RI 10THERWISE GO TO THE NEXT BANK OF 
1695 14K MEMORY AND REPEAT THE TEST 
1696 .8U26 82"185 CMP RI,R5 
1697 011223. 181750 8LO U 
1698 '02232 "00737 ENDII BR END0 
1699 



DZKMA MACYII 27(73JI 0S.AUG.76 13.43 PAGE 6-10 SEQ Bel6 
DZKMAB,PII T2 TEST MEMO~Y rOR HOLDING DATA AND BYTE SELECTION 

1708 r , *** * ........... *** .. ** *** *. * .. ** ** .............. ************ ** ***.* .... * ...................... 
(3) ,OTEST 2 TEST MEMORY FOR HOLDING DATA AND BYTE SELECTION 
( 41 '*( 1) THIS TEST CHECKS THE MEMORY ro~ THE CAPABILITY 
(4 ) ,. or HOLDING I'S AND 0'S BY W~ITING A BACKG~OUND 
(4 ) 

" 
or BAKPAT AND READING IT 

( 41 '*( 21 MEMORY IS WRITTEN USING A BYTE AT A TIME 
(4 ) ,.(3) STEPS 1 , 2 ARE REPEATED WITH A SWAPPED BACKG~OUND PATTE~N 
(3 ) f , *.* ........... ** *. *** ........... * ..... *. ** ..... *. ** ***** *** .. ****.* .. * •• * ............. * 
(2 ) 002234 122731 000002 000404 TST2' CMPe 12,@'STESTN ,CHECK FOR PROPER TEST SEQUENCE 

1109 
1710 002242 001403 eEQ ,+10 
1711 002244 004161 003666 JSR PC,SEQERR ,.ER~OR' REPORT ERROR MESSAGE AND HALT AT FATHLT 
(I) 002250 ~00014 14 ,*****.ERROR NUMBER 14****** 
(I) 

1112 002252 013700 000316 \$, MOV UBAKPAT,R0 
1113 002256 110021 Move R0,(Rl). 
1714 002260 113121 ~00317 Move ~IBAKPAT.I,(Rl).,WRITE THE MEMORY WITH THE WORD STORED IN BAKPAT 
1115 002264 020105 CMP Rl.R5 
111. 002266 1~3711 BLO 11 
1117 
1118 002210 020041 2S, CMP R0,-(RIl ,TEST THE MEMORY TO SEE IF IT CONTAINS 
1719 ,THE WORD STORED IN BAKPAT 
1720 002212 001416 BEQ 8& 
1721 002274 062101 000002 ADO 12, Rl 
1122 002300 123141 000311 CMpB UBAKPAT+l,-(Rl) ,CHECK FOR BYTE SELECTION PROBLEM 
1121 002304 001402 BEQ U 
1724 002306 120041 CMPB R0. -(Rl) ,AGAIN CHECK FOR BYTE SELECTION PROBLEM 
1125 002310 001002 BNE 6$ 
1126 002312 105231 000301 411 INCB "HOERR 'PREPARE TO INFORM THAT IT Is ADDRESSING ERROR 
1121 002l\6 042701 000001 65 , BIC #1,F!1 ,MAKE THE ADDRESS IN Rl EVEN 
1128 002322 004161 003252 JSR PC, ERROR ,.ERROR> REPORT ERROR MESSAGE 
(I) 002326 000015 15 J .. *****ERROR NUMBER 15****** 
(1) 

1129 002330 020104 861 CMP Pt,R4 ,KEEP ON TESTING THE MEMORY UNTIL 
1130 002332 101356 BHI 21 IRI EQUALS THE LOWEST ADDRESS 
1131 002334 000331 ~00316 SWAB UBAKPAT ,CHANGE THE DATA PATTERN 
1732 002340 001144 BEQ IS ,IF THE DATA PATTERN DOES NOT HAVE LOW 
1133 , BYTE -0 THEN FALL THRU 
1734 002342 00013 3 END21 BR ENOl 
1135 
1136 ,THE TEST LEAVES BAKPAT LOCATION THE SAME AS IT WAS IN THE BEGINNING 
1131 
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DZKMAB,PII 13 DUAL ADD~ESS TEST A 

1149 ,r·-···**·_*· __ ··"'*········**··*········_*······*·***·******* ...• (3 ) ,>TEST 3 DUAL ADDRESS TEST A 
( 4) 
(4) "(ll THIS TEST CHECKS FOR DUAL ADDRESSING PROBLEMS BY WRITING 
(4 ) 

" 
BACK GROUND OF BAKPAT. 

( 4) ,.( 2) STARTING FROM THE LOWEST LOCATION IN THE BANK THE TEST WRITES 
( 4) , . LOCATION WITH SWAPPED BAKPAT 
(4 ) ,>0) READS THE MEMORY FOR PROPER CONTENTS 
(' ) " (4) SHIFTS A I ALONG THE ADDRESS OIRECTION AND REPEATS STEPS 1-] 
(4) ,>(5 ) REPEATS STEP 1-4 FOR EACH 4K BANK 
(3) ,,**************************.******************************* •• *** 
( 2J 002344 122131 000003 ~00404 TST3I CMPB 1l.~4STESTN ,CHECK FOR PROPER TEST SEQUENCE 

1150 002352 0~140] BEQ .+10 
1151 002354 004161 003556 JSR PC. SEQERR ,>ERROR. REPORT ERROR MESSAGE AND HALT AT FATHLT 
(ll 00236~ 000016 16 J ******£RROR NUMBER 16 .... **** 
(Il 

1752 002362 005003 CLR R3 
1153 002364 004131 0~0120 2$1 JSR PC,9#WRTMEM , WRITE MEMORY WITH THE BACKGROUND STORED 
1154 ,AT LOCATION BAKPAT 
1755 002370 005002 48. CLR R2 
1156 002372 050302 6$1 BIS R3.R2 ,MAKE R2 POINT TO THE MEMORY BANK POINTED BY R3 
1757 002374 020204 CMP R2,R4 ,IF R2 IS LESS THAN R4 
1758 002376 103465 BLO 16S ,THEN DO NOTHING 
1159 002400 020205 CMP R2,RS ,IF R2 IS HIGHER THAN THE HIGHEST LOCATION TO BE 
1760 002402 103077 BHIS 20$ ,TESTED THEN EXIT THE TEST 
1161 002404 000312 SWAB (R2) ,OTHERWISE WRITE THE COMpLEMENT OF BAKPAT IN 
17b2 ,THE LOCATION POINTED BY R2 
1163 002406 005001 CLR Rl 
1764 002410 050301 1S1 BIS R3, Rl 
1165 002412 020104 CMP Rl,R4 ,IF RI IS pOINTING TO A LOCATION LOWER THAN R4 
1166 002414 103445 BLO 12. ,THEN GO TO 12. 
1761 002416 020105 CMP Rl,RS 
1169 002420 1~3053 BHIS 15S 
1169 002422 020102 CMP Rl. R2 ,CHECK THE MEMORY FOR CORRECT DATA 
1710 002424 001431 BEQ 10. 
1171 002426 020011 CMP R0,(RI) ,IF RI IS NOT. TO R2 THEN (RI) SHOULD HAVE 
1172 ,THE SAME WORD AS BAKpAT 
1173 002430 001431 BEQ 12. ,IN WHICH CASE GO BACK TO 12$ 
1714 002432 012161 000017 000032 HOV 111,22. "ERROR. SETUP ERROR NO, IN 22S 
(I) .******ERROR NUMBER .17****** 

1715 002440 010046 881 MOV R0,-(SP) ,PLACE R0 ON THE STACK 
1716 002442 000316 SWAB (SP) 
1717 002444 022611 CMP (SP)., (RlI IIF (Rl) IS NOT. R0 THEN SEE IF IT IS SAME 
1778 ,AS A SWAPPED R0 
1779 002446 001003 BNE 98 ,IF NOT THEN A SUSPECTED Dun ADDRESSING PROBLEM 
1180 IFOR THE BITS THAT ARE DIFFERENT IN R0 AND (RI) 
1181 ,OTHERWISE THERE IS DUAL ADDRESSING FOR THE 
1782 ,ENTIR! WORD 
1783 002450 012767 000020 000014 MOV .20,22. ,.ERROR. SETUP ERROR NO, IN 22. 

(11 ,******ERROR NUMBER '20****** 
1784 002456 105237 000301 9$1 INCB "UOERR ,ADDRESSING PROBLEM IS DETECTED 
1785 002462 010046 MOV R0,-(SPI ,SAVE R0 
1786 002464 010200 MOV R2,R0 ,SET R0aGOOD ADDRESS FOR ERROR REPORT 
1187 002466 004767 003106 JSR PC, ERROR ,GO TO THE ERROR SUBROUTINE 
1788 902472 808000 22., .WORD ,ERROR NUMBER TO BE REPORTED WILL BE PLACED HER! 
1199 002474 Bl2600 MOV (SP).,R0 ,RESTORE R0 
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1790 002476 010011 MOV ~0. (RI) • RESTORE (P II 
1791 002500 020037 000316 CMF R0.USAKPAT ,If THE CONTROL CAME HERE YROM 155-2 THEN 
1792 002504 001411 BEQ 12' 
1793 002506 000407 B~ lit ,RETURN TO 118 
1794 002510 0003M 1081 SWAB R0 ,MAKE R0 SAME AS SWAPPED BAKPAT 
1795 002512 020011 CMP R0. (Rll ,If Rl • R2 THEN (RII SHOULD CONTAIN A WORD 
1796 I EQUAL TO SWAPPED R0 
1797 002514 001404 BEQ 118 lIN WHICH CASE GO BACK TO liS 
1798 002516 012767 000021 177746 MOV .21.22. ,*ERROR* SETUP ERROR NO, IN 22S 
(II ,******ERROP NUMBER .21****** 

1799 002524 000145 BR B$ ,AND GO TO 8, 
IB00 002526 000300 IU' SWAB R0 ,RESTORE R0 TO BAKPAT 
1801 002530 040301 12$. BIC R3. RI ,TAKE OUT THE BANK ADDRESS FROM THE ADDRESS IN PI 
1802 002532 005701 TST RI ,If RI IS 0 THEN PLACE A I IN Rl 
1803 002534 001001 BNE 13$ .OTHERWISE GO TO 13$ 
I B04 002536 005201 INC RI 
1805 002540 006UI 138. ROL Rl 
1806 902542 020127 020000 CMp RI.n00R0 ,IF RI IS LESS THAN A 4K BOUNORY 
1807 enS46 103720 BLO 7. ,THEN REPEAT FROM 7. 
1808 002550 0003\ 2 15$' SWAB (R2) ,RESTORE (R2) TO BAKPAT 
1809 002552 040J02 16" BIC Fll, P:2 ,TAKE OUT THE BANK ADDRESS FROM THE ADDRESS 
1810 ,STORED IN R2 
1811 002554 005702 TST R2 ,IF R2 • 0 THEN MOVE A I TO R2 
1812 002556 001001 BNE 18. ,OTHERWISE GO TO 19S 
18\3 002560 005202 INC R2 
1814 002562 006102 19$' ROL R2 'SHIFT A ONE IN THE ADDRESS WORD 
1815 002564 020227 020000 CMP R2. _ 20000 ,IS THE ADDRESS IN R2 MORE THAN THE BOUNDRY 
1816 ,Of 4K 
t9t7 002570 103700 BLO 6$ ,If NOT THEN GO TO 6$ 
18 I 8 002572 060203 ADD R2. R3 ,OTHERWISE MAKE R3 POINT TO THE NEXT 4K BANK 
I B 19 002574 020337 000340 CMP Fl3,Il.MAXMEM ,IY R3 IS POINTING TO A BANK THAT 15 LOWER 
1820 ~ THAN MAXMEM 
1821 002600 103673 BLO U ,THEN REPEAT FROM 4S 
1822 002602 000337 000316 205. SWAB ~'BAKPAT 
1823 002606 001656 BEQ TST3 ,REPEAT THE TEST WITH SWAPPED BAKPAT ONLY If 
1824 ,THE LOWER BYTE OF BAKPAT IS 0 
1825 002610 000654 END3I BR EN02 
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1832 J.*************************************************************** 
(3 ) ,oTEST 4 DUAL ADDRESS TEST B 
(4 ) ,>( I) THIS TEST CHECKS FOR OUAL ADORESSING BY WRITING 
(4 ) 

" 
AND READING THE ADDRESS IN THE LOCATION AND THEN 

(4 ) 
" 

WRITING AND RUDING ADDR.SS COMPLEMENT 
(3) ,,*************************************************************** 
(2 ) 002612 122737 000004 000404 TST4, CMPB 14." STESTN ,CHECK FOR PROPER TEST SEQUENCE 

1833 00262. 001403 BEQ .+10 
1834 002622 004767 003310 JSR PC.SEQERR ,.ERROR* REPORT ERROR MESSAGE AND HALT AT YATHLT 
(I) 002626 000022 22 J *****.ERFl:OR NUMBEFl 22*****. 
(t) 

1835 002630 005~03 CLR R3 
1836 002632 010100 IS. MOV IH,R0 
1837 0026)4 005703 TST R3 ,If R3 IS NOT 0 THEN STORE THE ADDRESS 
I B38 002636 001401 BEQ 2S .IN THE LOCATION 
1839 002640 005100 COM R0 ,OTHERWISE STORE COMPLEMENT 
U40 002642 010021 2S. MOV R0. (RII. ,OF THE ADDRESS 
1841 002644 020105 CMp RI. R5 ,UNTIL THE HIGHEST MEMORY LOCATION IS REACHED 
1842 002646 103771 BLO II 
1843 
1844 002650 020041 38, CMP R0. -(RI) ,CHECK THE LOCATION FOR THE CORRECT CONTENTS 
1845 002652 001405 BEQ U 
1846 002654 105237 000301 INCe P#SADERR ,THIS IS PROBABLY ADDRESS PROBLEM RATHER THAN 
1847 ,BIT PROBLEM 
1848 002660 004767 002714 JSR PC. ERROR ,*ERRORo REPORT ERROR MESSAGE 
(t) 002664 000023 23 J******ERROR NUMBER 23*****. 
(1) 

1849 002666 0Ul00 4$, HOY Rl,R0 
1850 002670 162700 000002 SUB '2,R0 .CHECK THAT THE ADDRESS IS STORED AT 
1851 002674 005703 TST R3 ,LOCATION IF Rl IS NOT 0 
1852 002676 001401 BEQ 5$ ,OTHERWISE CHECK YOR 
1853 002700 005100 COM R0 ,ADDRESS COMPLEMENT 
IB54 002H2 020104 5 •• CMP Rl,R4 
1855 002704 101361 BHI 3S 
1856 002706 112737 000001 000306 Move #I ••• PASFLG .SET PASFLG rOR ERROR REPORT, 
1857 002714 005103 COM R3 .COMPLEMENT THE CONTENTS or R3 
1959 002716 001345 BNE 1$ ,REPEAT TST3 IF R3. Is NON 0. ENABLING ADDRESS 
1859 ,COMPLEMENT TO BE WRITTEN AND READ. OTHERWISE FALL THRU 
1960 002720 000733 END4. BR END3 
1861 
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1976 " •••• _ •• *.*.****._-.**.* ••• -.* .... * •• _**.*.* •• ** •••• -*********** 
0) .oTEST 5 MARCHING I'S AND 0'S 
(4) ,*CI ) THIS TEST WRITES A BACK GROUND or THE WORD STORED 
( 4) 

" 
AT BAKPAT. 

(4 ) ,0(2 ) READS EVERY LOCATION FOR CORRECT DATA. SWAPS BYTES 
(4 ) ,> AT THE LOCATION AND PROCEEDS IN MAX, TO MIN 
( 4) 

" 
DIRECTION OF MEMORY LOCATIONS. 

(4 ) ,'0) READS EVERY LOCATION FOR SWAPPED BAKPAT PATTERN 
(4 ) 

" 
WRITES BAKPAT BACKGROUND IN THE LOCATION AND PROCEEDS 

(4 ) 

" 
IN MIN, TO MAX. DIRECTION 

( 4) ,.(4) REPEATS STEP 2 GOING IN MIN, TO MAX, DIRECTION 
(4) ,>(5) REPEATS STEP 3 GOING IN MAX, TO MIN, DIRECTION 
( 4) 
0) J , .. ** .. 'It ** .. ** ** .. ** ** .............. ** * ........ ** .. ** "' .... ft._ .... ** ** **.** _* ........ 
( 2) 002722 122737 000005 000404 TSTS' CMPB .5,3UTESTN ,CHECK FOR PROPER TEST SEQUENCE 

1977 
1978 002710 001403 BEQ , t10 
1 B79 002732 004767 003200 JSR PC,SEQERR ,.ERROR> REPORT ERROR MESSAGE AND HALT AT FATHLT 
(Il 002736 000024 24 , ••• * •• ERROR NUMBER 24* •••• * 
(Il 

1880 002740 904737 000120 IS, JSR PC'~'WRTMEM ,GO TO WRITE THE MEMORY WITH A BACKGROUND or THE 
I q81 ,WORD STORED IN BUPAT 
1892 002744 920041 28' CMP R0, -( RI) ,READ THE CONTENTS OF LOCATION POINTED BY RI 
1983 002746 001403 BEQ ]I ,TO SEE IF IT HAS THE SAME VALUE AS R0 
1884 0~2750 004767 002624 JSR PC, ERROR ,*ERROR* REPORT ERROR MESSAGE 
(Il 002754 000025 25 J******ERROR NUMBER 25****** 
(I) 

1 BB5 002756 000300 3$, SWAB R0 
1886 002760 010011 MOY R0'(RI) ,SWAP THE BYTES AT (RI) 
IB87 002762 021100 CMP (RIl.R0 ,READ (RIl FOR CORRECT VALUE 
1889 002764 001403 BEQ 4S 
1889 002766 004767 002606 JSR PC, ERROR ,*ERROR* REPORT ERROR MESSAGE 
(I) 002772 000026 26 r******ERROR NUMBER 26****** 
(I) 

1990 
I B91 002774 000300 4$, SWAB Re ,SWAP THE BYTES OF THE REGISTER 
I B92 ,CONTAINING BACKGROUND PATTERN 
I B93 002776 001023 BNE 9' ,IF THE LOWER BYTE OF THE REGISTER 
1894 ,IS NOT 0 THEN THE PROGRAM IS READING 
1895 ,THE MEMORY TO CONNIN A BACK GROUND or 
1896 
1897 ,BAKPAT AND WRITING THE SWAPPED WORD 
1898 
1899 : IN WHICH CASE GO TO 9$ 
1900 
1901 003000 005703 5$, TST R3 ,R3 WAS 0 WHEN THE PROGRAM ENTERED 
1902 ,THIS TEST, AND IT IS NOT ALTERED UNTIL PASf'LG.] 
.903 ,IF R3 EQUAL 0 THEN THE PROGRAM IS 
1904 ,READING/WRITING MIN, TO MAX, OTHERWISE 
1905 ,IT IS GOING IN MAX, TO MIN. DIRECTION 
1906 003002 001023 BNE 10S ,IF R3 IS NOT CLEAR THEN GO TO 10S 
1907 003004 062701 000002 68 , ADD .2,Rl ,OTHERWISE ADO 2 TO THE CONTENTS or RI 
1908 001010 020105 CMp PI,RS ,COMPARE RI WITH THE MAX, MEMORY LOCATION TO 
1909 ,BE TESTED 
1910 003012 103006 BHIS BS ,IF RI>R5 THEN GO TO as OTHERWISE 
1911 003014 020011 7$, CMp R0, (RI) ,READ (RI) FOR THE CORRECT DATA 
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1912 003016 001757 BEQ ]I , WRITE COMPLEMENT OF THE DATA fOUND AT (RI) 
1913 ,AND REPEAT UNTIL RI ) R5 
1914 003020 004767 002554 JSR PC, ERROR ,>ERROR. REPORT ERROR MESSAGE 

(I) 003024 000027 27 J*4****E~~OR NUMBE~ 27 ••• *** 
(I) 

1915 001026 0~0753 BR lS 
1916 003030 105237 000306 8$ , INce UPASFLG 
1917 003034 000300 SWAB R0 
1918 003036 001742 BEQ 2S ,Ir THE LOWER BYTE OF R0 IS ALL 0'5 
1919 ,THEN BEGIN READING BAKPAT SWAPPED WRITING BAKPAT 
1920 ,AND READING BAKPAT GOING rROM MAX, TO MIN,[PASFLGs4l 
1921 003040 005103 COM R3 ,OTHERWISE CLEAR R0 
.922 003042 910401 MOV R4,RI ,PUT THE LOWEST TESTING ADDRESS IN RI 
1923 003044 000763 BR 7. ,AND BEGIN READING 0'5, WRITING 1'5 AND 
1924 ,READING 1'5 IN MIN, TO MAX, DIRECTION [PASFLG'3l 
1925 
1926 003046 005703 9$. TST R3 ,IF R3 IS NON 0, I,E, PASFLG'3 
1927 003050 001351 BNE 58 ,THEN READ BAKPAT, WRITE 
1929 ,SWAPPED BAKPAT AND READ SWAPPED BAKPAT 
1929 ,IN MIN, TO MAX, DIRECTION 
1930 003052 020104 10$1 CMP Rl,R4 ,OTHERWISE TEST IS PROCEEDING IN MAX, TO 
1931 ,MIN, DIRECTION, 
1932 003054 101333 BHI 28 ,KEEP ON LOOPING UNTIL RI"R4 
1933 0030~6 105237 000306 INCB "PASFLG 
19]4 003062 000300 SWAB R0 
1935 003064 001753 BEQ ,. ,IF R0 SWAPPED HAS LOWER BYTEo0 
1936 ,THEN READ BAKPAT SWApPED. WRITE BAKPAT, 
1937 ,AND READ BAKPAT GOING FROM MIN, TO MAX, 
1939 003066 000714 ENDS' BR END4 
1939 
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1956 J , ......... * '* * tao.* * ............... *.** .. ** *' * ••• ** ** ... ** ***** ..... 4o'" *** ***.** .. 
0) ,>TEST 6 CELLS' VOLATILITY TEST 
(4) 
(4) ,*(1) THIS TEST WRITES THE MEMORY WITH A BACX GROUND or BAKPAT 
(4) .*(2) WITH PASrLGa0 THE TEST READS THE MEMORY FOR BAKPAT 
( 4) 

" 
AND THEN INCREMENTS PASrLG 

C 4) ,*(3) IT THEN READS/SWAPS BYTES/WRITES A LOCATION X FOR 
( 4) ," OVER 2 MSEC AND THEN READS THE MEMORY FOR BAKPAT 
C 4) ,*(4) REPEATS STEP 3 WITH XaX+4K UNTIL END or MEMORY IS ENCOUNTERED 
( 4) ,*(5) IT THEN INCREMENTS PASFLG AND WRITES THE MEMORY TO 
C 4) ,* BAKPAT AND WITH PASrLG.2 IT READS MEMORY FOR ALL 
( 41 ,. SWAPPED BAKPAT AFTER WHICH PASFLG IS INCREMENTED TO 3 
(4) ,*(6) REPEATS STEPS 3 AND 4 READING THE MEMORY FOR SWAPPED 
( 4) '* BAKPAT INSTEAD OF BAKPAT, 
(4) 
0) ,,****************************************************.*.*.*.**.* 
(2) 003070 122737 000006 000404 T516' CMPB 16, "STESTN ,CHECK FOR PROPER TEST SEQUENCE 

1957 
1958 
1959 003076 001403 BEQ .+10 
1960 003100 004767 003032 JSR PC,UCERR "ERROR> REPORT ERROR MESSAGE AND HALT AT FATHLT 

OJ 003104 000030 30 r******ERROR NUMBER 30****** 
(1) 

1961 0UI06 004737 000120 RPT6. JSR PC,@'WRTMEM :GO TO WRITE THE MEMORY WITH A BACKGROUND OF THE 
1962 ,WORD STORED AT LOCATION BAKPAT 
1963 00]112 005037 000306 CLR UPASFLG 
1964 003116 91040l IS. MOV J:l4, roll ,SET R] 
1965 003120 B10401 28. MOV R4,RI ,AND RI TO THE STARTING ADDRESS or MEMORY UNDER TEST 
1966 003122 020011 H. CMP R0'(RI) ,CHECK CRI) FOR CORRECT DATA 
1967 003124 001401 BEQ 4$ 
1969 003126 004767 002446 JSR PC, ERROR "ERROR> REPORT ERROR MESSAGE 
(Il 003132 000031 31 :******ERROR NUMBER 31****** 
(I) 

1969 003134 062701 000002 4$. ADD .2,RI ,INCREMENT RI BY 2 
1970 003140 020105 CMP RI,RS ,SEE Ir RI HAS REACHED THE MAX, or MEMORY 
1971 003142 103767 eLO ]I 

1972 003144 132737 000001 000306 BITB # I, PlPASFLG ,CHECK TO SEE IF PASFLG.0 OR 2 
1973 003152 001002 BNE 5a 
1974 003154 105237 000306 INCB UPASFLG ,IN WHICH CASE INCREMENT PASFLG COUNTER BY 1 
1975 
1976 003160 020305 581 CMP R3, RS ,SEE IF R3 HAS REACHED THE MAX. or THE MEMORY 
1977 003162 103012 SHIS 78 
1976 003164 012702 037776 MOV U7776,R2 ,WRITE INTO I LOC rOR >2MS C ABOUT 100MS) 
1979 00]170 000313 681 SWAB (R3) 
1980 003172 005302 DEC R2 
1991 003174 0~1375 BNE 68 
1982 003\ 76 010337 000354 MOV R l, @lSAVLOC ,SAVE LOCATION WRITTEN FOR 2MS FOR ERROR REPORT, 
1963 003202 062703 020000 ADD 120000,R3 ,BY ADDING I TO THE 14TH ADDRESS BIT CAUSE 
1964 ,R3 TO POINT TO A LOCATION IN THE NEXT 
1985 : 4K BANK OF MEMORY 
1996 003206 000744 BP 2S 
1997 003210 105237 000306 751 INCB UPASFLG : MAKE PASFLG.2 
1989 003214 000137 000316 SWAB ~'BAKPAT ,IF BAKPAT IS NOT BEING SWAPPED FOR THE 2ND 
1999 003220 001732 BEQ RPT6 'THEN GO BACK TO THE LOCATION RPT6 
1990 003222 000721 END6' BR ENDS 
1991 
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1992 
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2804 , ................................................................ 
(31 ,.TEST 7 SHIrTING DIAGONAL 
(41 
(41 ,Oil ) THIS TEST N~ITES THE MEMORY WITH A BACKGROUND OF BAKPAT 
( 41 ,OC21 IT W~IT!8 A DIAGONAL or SWAPPED BlKPAT TH~OUGH EACH MEMO~Y BANK 
C41 ,oC31 ~EADS THE M!MO~Y FOR CO~~ECT DATA 
(4) "(4) SHIFTS THE DIAGONAL AND REPEATS STEP 3 UNTIL THE 
C41 ,. DIAGONAL HAS BEEN SHIFTED 64 TIMES 
C41 ,0(5) WRITES A BACKGROUND OF SWAPPED BAKPAT, A DIAGONAL OF 
C41 ,0 BAKPAT AND REPEATS FROM STEP 3 
0) " ............................................................... 
(2) 803n4 122737 e8B007 0BB404 TST" CMPB ." U$TEBTN ,CHECK FOR PROPER TEBT SEQUENCE 

28U 
2006 senn 00\481 BEQ .+IB 
2087 e0l234 8114767 002676 JBR PC,StOERR ,0ER~0~. ~EPO~T E~~O~ MESSAGE AND HALT AT FATHLT 

CII 88n40 e88U2 J2 , •• ** •• E~~OR NUMBER 32 •••••• 
(I) 

2BeB 803242 885037 ee0386 211 CLR .. PUrLG 
2Be9 eU246 Ilun eeU84 MOV RJ, PlLOWBNK ,LOWBNK CONTAINS ADD~E5S OF THE LOWEST LOCATION 
2010 ,IN THE 4K BANK THAT CAN BE TESTED 
2811 881252 elU82 MOV RJ,U 
2e12 0e3254 852782 e17176 Bla U7776,R2 ,~2 CONTAINS THE ADD~ESS OF THE TOP OF THE BANK 
28U 003260 1185722 TST CR2). ,ADD 2 TO ~2 
2114 1103262 nU82 CMP RS,R2 
2015 003264 1113081 8H15 48 ,IF R2 18 G~EATER THAN R5 THEN GO TO 4. 
2e16 883266 lue582 MOV R5,R2 ,NOW R2 CONTAINS THE ADDRESS OF THE HIGHEST LOCATION 
2017 ,THAT CAN 8E TESTED 
2118 e8321e 1103n 000302 411 MOV RJ, .. STRTDI ,LOAD STPTDI WITH THE STA~TING ADD~ESS OF THE 
2019 ,DIAGONAL 
2820 003214 01Hel 0ABl04 MOV ULOWBNK,RI ,RI IS NOW POINTING TO THE LOWEST LOCATION IN THE 4K 
2821 ,BANK 
2022 00UI0 1113700 e00316 61. MOV UBAKPAT,R0 ,STORE THE CONTENTS OF 8AKPAT IN RII 
20n 110UI4 828103 CMP RI,RJ ,1& ~I POINTING TO A LOCATION IN THE DIAGONAL 
2024 IIU306 1101010 8NE 10, ,IF NOT THEN GO TO 18. 
2025 80U10 1162103 000082 ADD n,R3 .THE FOLLOWING CODE Is UsED TO PLACE THE 
2026 811U14 eJ278) 001H 76 8IT U76,RJ 'ADO~ESS or THE NEXT LOCATION IN THE, DIAGONAL 
2021 80H20 001482 8EQ BI ,IN ~3 
202a 80))22 1162103 000200 ADD nee,R3 , 
2129 081126 aenu all SWAB pe ,DIAGONAL WILL CONTAIN SWAPPED 8ACKG~OUND PATTE~N 
2e)0 0UB0 1l27J7 000001 e00106 lee. 8IT8 II , "PA5FLG ,CONTENTS OF LOCATION PASrLG WILL 8E EVEN IF THE 
21131 ,MEMORY IS BEING WRITTEN AND IT WILL BE ODD 
2032 ,IF IT IS ONLY 8EING READ 
28n 0BnJ6 081001 8NE 12. ,IF IT IS BEING ~EAD ONLY THEN GO TO 12. 
2014 111))40 el0011 MOV ~0, CRI) ,OTHE~WISE WRITE THE MEMORY WITH THE CONTENTS 
2035 ,OF Re 
2036 0e3342 e28011 12 .. CMP R0, CRI) ,CHECK THE LOCATION POINTED BY RI TO CONTUN 
2en ,Pi\OPER DATA 
2ua eUH4 0014eJ BEQ 14. ,IF IT IS OK THEN GO TO 14. 
2039 003346 ,e4767 082226 J5~ pe,E~ROR ,.ER~OR* ~EPORT E~~OR MESSAGE 

CI) 103352 10eeB H J •••• **E~ROR NUMBER )1 ••• **. 
(I) 

2040 01US4 062781 01leA02 1411 ADD n,RI ,CAUSE RI TO POINT TO THE NEXT MEMORY LOCATION 
2e41 00))60 821182 CMP RI,R2 ,15 IT THE END or THE BANK, 
2042 110Hn 103746 BLO 6S ,If NOT THEN GO TO 6' 
20U 8eU64 "52n 000410 1611 INC ... DEVCT ,TELL APT wE A~E STIL RUNNING OKAY 
2044 0une 1052n 0001116 INCB "PUFLG 
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2045 003374 1113701 800302 MOV "STRTDI,R3 ,LOAD R3 WITH T"E STARTING ADD~ESS or THE DIAGONAL 
2846 803400 112737 000001 ee"306 BITS U,UPASFLG ,HAS THE READ or THE MEMORY BEEN DONE ? 
2047 1101486 ""1310 B"E 4$ • IF NOT THEN GO TO .. 
2048 103410 00572) T5T CRl). ,ADD 2 TO T"E STARTING ADD~ESS OF THE DIAGONAL 
2049 0U4I2 nun eMP RJ,R2 ,AND UNLESS THE END or THE BANK IS ~EACHED 
2058 1101414 1030B! SMIS I .. , 
2051 003416 105117 000306 TSTB 8tPUFLG ,OR THE DIAGONAL HAS BEEN ROTATED 64 TIMES 
2852 803422 100322 SPL U ,REPEAT FROM 48 
2051 001424 813703 800384 181. MOV ULOWBNK,R3 ,HAKE ~l POINT TO THE LOWEST LOCATION IN TH! 
2054 ,tN THE BANK UNDER TEST 
2855 801410 1100H7 00e3l6 SWAB JlBAKPAT 
2056 ""3434 001715 SEQ 4$ ,AND IF THE TEST HAS NOT BEEN PE~fORM!D WIT" THE 
2057 ,SWAPPED BACK GROUND PATTERN THEN GO TO 48 
2058 08]416 810201 MOV R2,~3 ,MAKE THE PRESENT "IG" BOUNDRY AS THE NEXT 
2059 ,LOW BOUNDRY 
2161 003440 820205 CMP n,R5 ,UNLESS THE P~E5ENT HIGH BOUNDRY IS ALSO TH! 
2061 ,"IGH BOUNDRY fOR TME MEMO~Y UNDE~ TEST 
2062 003442 103677 BLO 28 
2061 003444 888666 END" BR END6 



DZKMA MACYlI 2717321 
DUMAS,PII Tla 

2891 
01 
(4) 

C41 
C41 
(4) 
C41 
C41 
C41 
(4) 
C41 
C41 
(4) 
(4) 
C41 
(4) 
(4) 
(4) 
(4) 
(4) 

C41 
C41 
(4) 

C41 
(4) 
(4) 
01 
(21 993446 122737 

2992 
209] 903454 001403 
2094 003456 004767 
!I) 1103462 0000]4 
(II 

2095 003464 010402 
2096 003466 052702 
2097 
2098 00]472 062702 
2999 003476 121205 
2190 003500 101491 
2191 903502 018502 
2102 003504 005046 
2103 803586 810280 
2104 903510 0\]740 
2105 
2106 003514 1128003 
2187 803516 lell74 
2108 00]520 910301 
2109 
2110 003522 023710 
2111 
21\2 003526 0014\0 
21\] 0035]0 010081 
2114 0035]2 013700 
21\5 0035]6 804767 

CII 803542 900l1]5 
CII 
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2116 003544 010011 
2117 0U546 B1010~ 

2118 
21 t9 003550 100110 
2120 003552 011011 
2121 
2122 003554 120001 
2123 
2124 003556 001412 
2125 00J560 0211 )7 

2126 003564 001407 
2127 00]566 010046 
2128 003570 01 )700 
2129 00]574 004767 
!I) 003600 000036 
(I) 

2139 99)602 012600 
2131 00]604 0219]7 
2112 003610 801412 
21l] 903612 U0146 
2114 003614 010001 
2115 003616 01370e 
21)6 003622 804767 

CII "03626 0000H 
CI) 

2137 8036]0 110011 
2U8 0036]2 110100 
2119 003634 012601 
2\40 11036]6 122737 
2141 883644 801492 
2142 0e3646 .62781 
2143 09)652 .62781 
2144 911]656 020192 
2145 00366111 10]734 
2146 803662 0een0 
2147 
2148 093664 122737 
2149 003672 901407 
2150 .03674 005723 
2151 003676 062716 
2152 ee3792 105716 
2153 00]711J4 10.0n 
2154 003706 161693 
2155 89)710 .0511116 
2156 08]712 832780 
2157 .03716 8010n 
2158 .113120 1185237 
2159 003724 128002 
2160 1103726 113674 
2161 111113730 162603 
2162 •• 17n "')]7 
2163 0037]6 100337 
2164 111113742 •• 1660 
2165 81113744 .18283 
2166 
2167 ""3746 U9205 
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~EAD RECOVEPY GALLOPING TEST THPOUGH EVERY 64TH CELL 

,r·*'··""'·'·'·"'*""""·""*""'-'·"'·'··"·' ••••••••••• 
•• TEST 19 PEAD RECOVERY GALLOPING TEST THROUGH EVERY 64TH CELL 

•• CI) ,. 
,OC21 ,. 
,00) 
,o(4) 
,0(5) 
,0(6) ,0 
,>(7) ,. 
,0(8) 
,.(9) 
,*!l91 ,* ,.C 1\) ,. 
,*CI2) ,. ,. ,0 
,.(Il) 

THIS TEST WRITES THE MEMORY WITH A SACK GROUNO PATTERN 
STORED AT LOCATION SAKPAT 
TEST SEGINS AT LOWEST LOCATION SEING TESTED 
CLETS NAME IT 'A') 
LETS NAME THE 1ST LOCATION IN THE ROW/COLUMN UNDER TEST AS'S', 
SWAPS SYTES FOR LOCATION 'A', 
READS -A-, READS -S-
'S' • 'S'+200 (MAKES 'S'.64TH CELL I,E. 200TH OCTAL 
LOCATION rROM THE PPESENT LOCATION OF '8') 
REPEATS STEPS 5 AND 6 UNTIL 'B' IS GREATER THAN THE 
END OF THE 4K BANK 0' THE MEMORY IN WHICH 'A' 15 RESIDING 
A • A+2 
REPEATS STEPS ]_8 UNTILL 'A' REACHES THE END or THE BANK 
GOES TO THE NEXT 4K BANK OF MEMORY AND PEPEATS STEPS 
]-9 UNTIL THE ENO OF THE MEMORY 
AFTER EXECUTING THE TEST BYTES ARE SWAPPED AT 
LOCATION BAKPAT AND STEPS 1-10 ARE REPEATED 
IN THIS TEST P0 15 POINTING TO LOCATION 'A'. RI TO 
LOCATION 'B', R2 TO THE END OF THE 4K BANK IN WHICH THE 
TEST 15 TAKING PLACE AND R] TO THE LOWEST LOCATION IN THE 
COLUMN/ROW CONTAINING 'A' AND 'B' 
MOST OF THE CODE USED BY THIS TEST IS ALsO USED BY TEST II 

'.1 ••••••••••••••••••••••••••••••••••••••• * •••••••••••••• ,._ ••••• 
000010 000404 TSTI0. CMPB .10 •••• TESTN ,CHECK FOR PPOPER TEST SEQUENCE 

002454 

017776 

800002 

""0316 

000316 
902036 

05-AUG-76 \lIU 

BEQ 
J5R 
34 

MOV 
PPTI0. BIS 

GALLOP. ADD 
CMP 
BLOS 
MOV 

211 CLR 
MOV 

411 MOV 

CMP 
BHI 

61, MOV 

CMP 

BEO 
HOV 
MOV 
JSR 
35 

PAGE 6.21 
pEAO PECOVERY GALLOPING TEST 

MOV 
MOV 

II. SWAB 
I"''' BIT 

CMp 

BEQ 
000]16 CMP 

BEQ 
MOV 

000316 MOV 
002000 JS~ 

]6 

HOV 
000320 1211 CMp 

BEQ 
MOV 
HOV 

000]20 MOV 
001752 JSR 

]7 

MOV 
MOV 
MOV 

00001! 000404 14 •• CMPB 
BEQ 

000176 ADD 
01110002 16" ADD 

CMp 
BLO 
SWAB 

000011 000404 CMPB 
BEQ 
TST 

000802 ADD 
TSTB 
BPL 
SUB 
CLR 

0001n 1711 BIT 
BNE 

000410 INC 
1881 CMP 

BLO 
SUB 

000n9 SWAB 
91110316 SWAB 

BEQ 
HOV 

eMP 

.+10 
PC.SEQERR 

J2,R2 
P2.R5 
21 
R5.R2 
-CSP) 
R2,R0 
UBAKPAT,-CR0) 

R0.R] .. 
RI.PI 

UBAKPAT. CR9) 

as 
R0.RI 
UBAKPAT.R0 
PC. ERPOP 

THROUGH EVERY 

R0. CRI) 
RI.R0 

CR01 
CR0). CRI) 

R0.PI 

128 

64TH 

CPII.~'BAKPAT 
12. 
R0.-(SP) 
UBAKPAT.R0 
PC,ERROR 

CSPl+,R0 
CR0).USWAPAT 
14$ 
~I,-CSP) 
p9,RI 
USWAPAT,R9 
PC,ERROR 

~0.cRIl 
~1.R0 
CSPl+,RI 
tll,.,nESTN 
16C 
1176,RI 
n,R! 
RI,R2 
IU 
(R8). 

'II ... STESTN 
17, 
CR3l+ 
n,(sP) 
CSP) 
171 
CSP).R3 
(SP) 
tl77.R0 
188 
."DEVCT 
R0,R2 
68 
(SPl+.R3 
"SNAPU 
UBAKPAT 
28 
U,R3 

R2.R5 

,.ERROR* REPORT ERROP MESSAGE AND HALT AT FATHLT 
, •• * •• *ERRO~ NUMBER 34.'*.*. 

,SET R2 TO THE LOWEST MEMORY UNDER TEST 
,MAKE R2 POINT TO THE HIGHEST LOCATION IN THE 4K 
;BANK FOP WHICH GALLOpING WILL BE PERFOMED 
,INCREMENT P2 BY 2 
,IF THE HIGH BOUNDRY OF THE TEST IS HIGHER THAN 

,THE MAXIMUM ALLOWED ADDPESS THEN ADJUST R2 

,WRITE THE MEMORY UNDER TEST WITH A BACKGROUND OF 
,BAKPAT 

,R] AND RI ARE POINTING TO THE LOWEST LOCATION THAT 
,CAN BE TESTED IN THIS BLOCK 
,BErOPE STARTING THE GALLOPING TEST FOR LOCATION 
, CR0) CHECK IT 
,CONTINUE IF OK 
,OTHEPWISE PREPARE TO REPORT THE EPROR 

,.ERROR- REPORT ERROR MESSAGE 
, •••••• ERROR NUMBER 35**.'.' 

CELL 

,RESTORE THE CONTENTS OF CRI) 
,RESTORE R0 

,CHECK TO SEE THAT NONE OF THE BITS SET 
,IN (P9) ARE SET IN (RI) ANO VICE VERSA 
,THE ONLY EXCEPTION TO THIS WILL BE WHEN R0-RI 

,CHECK THAT CRI) HAS BAKPAT IN IT 

,SAVE R0 ON STACK 
,PLACE THE PATTERN WORD IN R0 
,_ERROR_ REPORT ERROP MESSAGE 
J*.* ••• ERRO~ NUMBER ]'*****. 
,RESTOPE R0 
,CHECK THAT CR0) HAS SWAPPED BAKPAT IN IT 

,SAVE RI ON THE STAC~ 
,MAKE RI POINT TO THE FAILING LOCATION 
,LOAO RS WITH THE EXPECTED RESULT IN (~I) 
,0ERROR_ REPORT ERROR ~ESSAGE 
, •••••• tRROR NUMBER 37 •••••• 

,RECOVER CRI) rROM TH! ERROR 
'~ESTORE R0 
,AND RESTORE RI 
,IS THE PROG~AM EXECUTING TEST • I! 
IIF SO THEN GO TO 16' 

,MAKE RI POINT TO THE NEXT ADJACENT CELL 
,AND IF RI HAS NOT REACHED THE END or THE BOUNDRY 
,THEN REPEAT FROM 101 
'~ESTORE THE LOCATION FOR WHICH THE GALLOPING TEST 
,WAS BEING PERFORMED 
,IS 1 T TEST II , 
, IF SO THEN GO TO 178 
,OTHEPWISE INCREMENT R] BY 2 
,FOP EVERY ROW/COLUMN TESTED ADD 2 

,UNTIL CSP) IS 200 
,SUBTRACT 200 FROM R3 

,AT A 64TH CALL BOUNDRY? 
,BRANCH Ir NO 
, TELL APT WE ARE STILL RUNNING 
,IF R0 HAS NOT REACHED THE ENO OF THE BOUNDRY 
,THEN REPEAT 'ROM 6. 
, RESTO RE SP AND R) 

,IF THE LOWER BYTE or BAKPAT IS 0 THEN ~EPEAT FROM 
,OTHERWISE MAKE THE PRESENT HIGH BOUNDRY AS THE 
,NEXT LOW BOUNDRY 

SEQ 9046 

SEQ 11047 

2' 
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2168 e9]758 881410 BEg ENDU ,IF PREVIOUS HIGH BOUNDRY WAS THE END or THE 
2169 ,TEST BOUNDRY THEN EXIT THE TEST 
2178 883152 012702 817776 BIT 117776.R2 ,WAS IT A 4K BOUNDRY , 
2171 IIIll56 811Ba5 BNE RPTII ,IF NOT THEN WE WERE PERFORMING TEST II WITH LONG 
2172 ,GALLOPING TEST DISABLED 
2173 eel760 122737 101011 808404 CMPB 'II • .,UESTN ,IF IT 18 TEST. II THEN GO TO REPEAT TEST 11 
2174 8el766 1181421 BEQ RPTII 
2175 e9]771 118U6 BR RPTII ,OTHERWISE REPEAT TEST II 
2176 013172 1111624 ENDIII BR END7 
2177 
2178 
2179 

DZKMA MACYII 27(7321 15-AUG-76 13143 PAGE 6-23 
DZJMAB,PII Til READ RECOVERY LONG GALLOPING/FAST GALLOPING TEST 

nee 
III 
(41 
C41 
C41 
C41 
C41 
(41 
C41 
(41 
C41 
(41 
(41 
C41 
(41 
(41 
(41 
(41 
C41 
C41 
(4) 
(4) 
(41 
(41 
C41 
(41 
(41 
01 
(2) 8el774 1227ll 

2289 
2218 1141n IIUel 
2211 184.14 1114767 
(Il 1111.1118 1 .. 040 
(II 

2212 1111.012 1114.2 
22U 
2214 111411\4 1115777 
2215 884028 11111.4 
2216 11141122 184767 
2217 1104026 .. 6187 
2218 1.48n "5777 
2219 ell4"36 11161l 
2228 
2221 1148.8 852702 
2222 
2221 
2224 1'4044 811612 

Jt········.·.···.·.······· •• ··· •• •···•·· •• ·•·•·•····· •..•.•...•.. ,.TEST II READ UCOVERY LONG GALLOPING/FAST GALLOPING TEST 

,>111 
,>(21 ,. 
,·C31 
,>(41 
,*(51 
,*(61 
,>(71 ,. ,. ,. ,. ,. 
,>(11 ,> ,> ,> ,> 
,*(91 
,>(11) ,> ,. 
,.(11 1 

THIS TEST WRITES MEMORY WITH BAKPAT 
THE TEST BEGINS AT THE LOWEST LOCATION BEING TESTED 
(LETS NAME IT 'B'I 
'A'_'B' [MOVE THE ADDRESS OF 'B' TO THE POINTER FOR LOCATION 'A'I 
SWAPS BYTES FOR LOCATION 'A' 
~EAOS 'A', READS -8-
-8-.-8-+2 
IF GALLOPING OPTION BIT AT .aWREG IS HIGH THEN STEPS 4 AND 5 

ARE REPEATED UNTIL 'B' REACHES THE HIGHEST MEMORY LOCATION 
OF THE 4K BANK IN WHICH 'A' IS RESIDING. THEN 'A' IS 
DECREMENTED BY 2 AND AFTER MAKING 'B' TO POINT TO THE LOWEST 
LOCATION or THE 4K MEMORY BANK CONTAINING 'A' STEPS 1.4.5 AND 
6 ARE REPEATED UNTIL 'A' EQUALS THE END OF THE ENTIRE MEMORY 
IF GALLOPING OPTION BIT IS NOT HIGH THEN STEPS 4 AND 5 ARE 
REPEATED UNTIL 'B' IS POINTING TO A CELL IN THE NEXT COLUMN 
I' SEQUENTIAL CELLs LIE ALONG THE ROW. 011 THE NEXT ROW 
IF SEQUENTIAL CELLS LIE ALONG THE COLUMN. AT WHICH TIME 
STEPS 2.3.4.5 AND 7 ARE REPEATED UNTIL THE END OF THE MEMORY 
TEST IS REPEATED rOR THE OPPOSITE BACKGROUND DATA 
IN THI8 TEST R8 POINTS TO LOCATION ·A·. RI TO LOCATION 
·B'. R2 TO THE HIGHEST LOCATION AND Rl TO THE LOWEIT 
LOCATION IN A 64/4K CELL BOUNDRY 
MOST OF THE CODE USED BY TEST 10 IS ALSO usED BY THIs TEST 

JJ ••••••• - •• _ ••••••• _. __ ••••••••••••••••••••••••• _ ••••••••••••••• 
11."011 0"0414 TSTI!' CMPB tll .... TESTN ,CHECK FOR PROPER TEST IEQUENCE 

BEQ .+18 
182126 JSR PC.SEQERR ,.ERROII. REPORT ERROR MESUGE AND HALT AT 'lTHLT 

48 , ..... dIlROR NUMBER 41 •••••• 

MOV R4.R2 ,MAKE R2 TO POINT TO THE LOWEST LOCATION 
,UNDER TEST 

1744]1 TSTB taWR ,LONG GALLOP ENABLED? 
BPL RPTII ,BRANCH IF NO 

012548 JSR PC.PNTMES ,TYPE "GLp· 
l"Inl ,lScn IGLP/ 
174412 RPTII , TSTB UWR ,LONG GALLOPING ENABLED' 

BMI RPTI" ,BRANCH lr YES 
,TO Rnll 

101176 BIS .176.R2 ,OTHERWISE SET THE LOW ORDER BITS or THE ADDRESS 
,TO GET THE HIGH BOUNDRY 

BR GALLOP , PERFORM GALLOPING TEST 

SEQ .e48 

SEQ 8149 
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DZKMAB,PII Tl2 WORST CASE TESTING ro~ COli! MEMon 

2247 .,** ••••••••••••••••••••••••••••••••••• * ••••••••••••••• ,.* •••••• -
Il) ,oun 12 WO~ST CASE TESTING FO~ CORE MEMORY 
(4) ,0(1 ) STARTING FROM THE LOWEST LOCATION UNDER TEST THE MEMORY 
(4) ,. IS WRITTEN WITH A BACKGROUND OF BAKPAT, HOWEVER LOCATIONS 
(4) ,. HAVING ADDRESS SUCH THAT EXCLUSIVE OR OF ADDRESS BITS 1 , 
(4) ,. I • 1 ARE NUTTEN TO A VALUE OF SNAPPED BAKPAT 
(41 ,0(2) STARTING FROM THE LOWEST LOCATION THE MEMORY IS CHECKED 
(4) ,. TO CONTAIN THE CORRECT DATA AS EXPLAINED IN STEPS 1 , 4, 
(4) ,. UNTILL THE HIGHEST LOCATION UNDER TEST IS REACHED 
(4) 'oU) READ EACH LOCATION FOR THE CORRECT CONTENT 
(41 ,*(4) COMPLEMENT THE LOCATION AND READ IT, COMPLEMENT THE LOCATION 
(4) ,. BACK TO ITS ORIGINAL VALUE AND READ IT AGAIN 
(4) ,*(5) STARTING FROM THE HIGHEST LOCATION UNDER TEST REPEAT STEPS 
(4) ,e 1 , 4 UNTIL THE LOWEST LOCATION UNDER TEST IS REACHED 
(4) ,0(6) ~EPEAT STEPS 1-5, HOWEVER THIS TIME LOCATIONS WITH XOR 
(4) ,. OF ADDRESS BITS' , 11 -I ARE WRITTEN TO SWAPPED BAKPAT 
(4) ,0(7) REPEAT STEPS 1-5, HOWEVER THIS TIME LOCATIONS WITH XOR 
(4) ,. or ADDRESS BITS J , 9 _I ARE WRITTEN TO SWAPPED BAKPAT 
(4) 1*(8) REPEAT BTEPS 1-7 WITH A BACKGROUNO OF SWAPPED BAKPAT AND 
(41 ,. THE LOCATIONS TO BE WRITTEN TO SWAPPED BAKPAT WRITTEN TO 
(4) ,0 BAKPlT, 
0) ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
(2) 11114046 122737 999912 900494 TSTUI CMPS 112, .. .,ESTN ,CHECK FOR PROPER TEST SEQUENCE 

224' 884054 e01tU BEQ ,+19 
2249 804856 984767 9021154 JSR PC,SEQERR ,0ERROR. REPORT ERROR MESSAGE AND HALT AT rATHLT 
(I) 8114062 011111141 41 I*** ••• ERROR NUMBER 41 •••••• 
(I) 

2250 
2251 11114964 012702 90110"1 HOV U,R2 ,PREPARE TO TAKE THE EXCLUSIVE OR OF ADDRESS BITS I 
2252 094070 9127U 111194110 MOV Hge,n ,AND 8 
225J 1104074 112H7 00011111 11983116 18, MOVB 1I,_tpASFLG ,INITIALIZE THE COUNTER FOR THE SUBTEST 
2254 &04102 11\0401 281 MOV U,RI ,PLACE THE STARTING ADDRESS OF MEMORY UNDER 
2255 ,TEST IN RI 
2256 994\94 11137011 0011H6 411 MOV UBAKPAT,RII 
2257 e1l411~ Ue2l1t BIT R2,RI ,CHECK TO SEE IF ADDRESS BIT STORED IN R2 IS SET 
2258 1194112 11111004 8NE U IIF IT IS sET THEN GO TO .. 
2259 11114114 UUIII BIT n,RI ,CHECK TO SEE IF ADDRESS BIT POINTED BY R3 IS SET 
2260 0114\ Ib 001494 BEQ 12. ,IF IT IS NOT SET THEN GO TO 12. 
2261 01141211 00511111 611 COM RII ,COME HERE ONLY I' EXCLUSIVE OR OF ADDRESS BITS 
2262 ,POINTED BY R2 , POINTED BY Rl • I IN WHICH 
2263 ,CASE PREPARE TO WRITE THE LOCATION 
2264 ,WITH A COMPLEMENT OF LOCATIONS NOT MEETING 
2265 ,THIS CONDITION 
2266 11114122 11011402 BR 12. 
2267 084124 nU1l1 881 BIT n,RI ,COME HERE IF ADDRESS BIT pOINTED BY R2 15 AND 
226B ,CHECK ADDRESS 8IT POINTED BY R3 
2269 8114126 1181774 BEG 6S ,IF ADDRESS BIT POINTED BY PJ IS 0 THEN GO TO 61 
2270 ell 41 111 132H7 00l1li82 000J06 1211 BlTB n,.IPASFLG ,IS IT 2ND OR lRD PASS 0' THE SUITEST 1 
U7I 884U6 11811101 BNE 14. , IF SO THEN READ THE ~EMORY 

DUMA MACYII 2717121 95.AUG-76 11143 PAGE 23 SEQ 0051 
DUMAB,PII TI2 WORST CASE TESTING rop CORE MEMORY 

2289 804140 11111011 MOV RII'(RI) ,OTHERWISE WRITE THE MEMORY BFORE READING IT 
2290 1104142 n0011 1481 CMp RII,(RII ,READ THE MEMORY FOR CORRECT CONTENTS 
2291 1104144 1101403 BEQ 16. 
2292 004146 1184767 001426 JSR PC,ERROR ,*ERROR* REPORT EPROR MESSAGE 
(I) 0114152 00e042 42 ,*** •• *E~RO~ NUMBER 42***-** 
(I) 

2293 804154 012746 0001102 1681 MOV 12,-(SP) 
2294 l1li4160 111151l1li 1811 COM R0 
2295 004\62 1105111 COM (RI) 
2296 0114\64 11201111 CMP RII, (RII ,REAO THE MEMORY AGAIN 
2297 8114166 001404 BEQ 19. 
229B 004170 1104767 0111404 JSR PC, ERROR ,*ERROR* REPORT ERROR MESSAGE 
(II 1104174 110111143 41 ,******ERROR NUMBER 43*****. 
CI) 

2299 11&4176 111111111 MOV R0'(RI) ,RESTORE THE LOCATION (RI) 
Hilil 11042110 111I5Hb 19', DEC (SP) 
Bel 804202 ellU6b < BNE 188 ,EXECUTE THE CODE FROM I BS TWICE 
23112 1104204 1185726 TST CSP). ,RESTORE THE STACK POINTER 
2)1IJ 1104296 122H7 IIOIIIIIIJ 000J1I6 CMPB n,UPASFLG ,IS IT THE 3RD PASS OF THE SUB TEST 
2104 8114214 881412 BEQ 20. ,IF SO THEN GO TO 28. 
2lllS ellUI6 0627111 111111002 ADD n,RI ,IN 'IRST 2 PASSES THE PROGRAM PROCEEDS IN 
2106 ,MIN, TO MAX, DIRECTION 
H07 884222 128105 CMP <RI,RS ,HAVE WE REACHED THE MAX, ADDRESS UNDER TEST 
2308 1104224 11IJ727 BLO 48 ,I' NOT THEN REPEAT FROM 4$ 
H09 004226 11I52J7 00UII6 INCB "PUFLG 
23111 11114212 122H7 011110112 11110106 CMPB I2,UPASFLG ,IF IT IS THE 2ND PASS OF THE SUB TEST 
2311 81142411 0111720 BEQ 2. ,THEN REPEAT FROM 2. 
2112 11114242 1627111 00011112 211" SUB n,RI ,OTHERWISE EXECUTE THE TEST IN MAX. TO MIN. 
2111 ,DIRECTION 
2314 884246 828184 CMp RI,R4 ,HAVE WE REACHED THE MIN, ADORESS UNDER TEST 
2315 8114250 unls SHIS 41 , IF NOT THEN REPEAT FROM .. 
2316 084252 0127112 e311111111 MOV Ullll08,R2 ,PREPARE TO CHECK THE MEMORY WITH THE XOR OF 
2H7 ,ADDRESS BIT5 , AND lJ 
2318 804256 1852J7 0011197 INCB UPASFLG+I ,THE SUB TEST HAs CHECKED THE XOR ONE KIND 
2119 1104262 12J127 eellJII6 lIell0n CNPB "PASFLG,n ,HAS TWO XOR COMBINATIONS BEEN CHECKED 7 
2328 ell427e In7el BLO It ,IF NOT THEN GO TO II 
2J2I 8114272 181084 BHI 22$ ,IF ALL THREE HAVE BEEN CHECKED THEN GO TO 22' 
1322 8114274 012782 11981110 MOV III1,U ,If IT IS THE 2ND XOR COMBINATION THEN CHECK 
2323 184110 8116383 ASL R3 ,rOR ADDRESS BITS l , , 
2324 0114182 1188674 BR U 
2325 1184104 8115137 800316 2211 COM UBUPAT IIF THE TEST WAS NOT PERFORMED WITH THE SWAPPED 
2126 IIIIUte 185H7 81111316 TSTB PUAXPAT 
2327 IIIIHI4 ""1654 BEQ TST12 ,BAKPAT THEN RE-EXECUTE THE TEST 
2328 "'4316 111111625 ENDUI BR ENDlll 
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2359 
Il) 
( 4) 
Ct) 
(4) 
( 4) 

( 4) 
(4 ) 
(4 ) 
(4 J 
( 41 
( 4) 

( 4) 
( 4) 
( 4) 
( 4) 
( 4) 
(4) 
( 4) 
( 4) 
( 4) 
(4) 
( 4) 
( 4) 
( 4) 
( 4) 
( 4) 
( 4) 
( 4) 
0) 
(2) 004320 122737 

2360 004326 901403 
2361 004330 004767 
tI) 004334 000044 
(I) 

2362 004336 012702 
2J63 
2364 004342 012700 
2365 
2366 
2367 
2368 
2369 004346 010546 
2370 004350 010446 
2371 004352 900241 
2372 004354 006005 
2373 004356 006004 
2374 004360 160405 
2375 004362 006005 
2376 004364 103002 
2377 004366 062716 
2378 004372 012604 
2379 004374 012605 
2380 004376 010403 
2]81 
HB2 004400 000405 

DZKMA MACYII 27(7]2) 
OZKMAB.P! I TI3 

H83 004402 042703 
2384 
2]85 004406 105737 
H86 004412 100504 
23B7 004414 020305 
HBB 004416 103102 
23B9 
2390 004420 020527 
2391 ~~4424 103002 
2]92 004426 010501 
2393 004430 000405 
2394 
2]95 004432 810301 
2396 004434 042701 
2397 004440 062701 
2398 
2399 004444 020137 
2400 0~4450 101065 
2401 
2402 
2403 
2404 004452 132737 
2405 004460 001101 
2406 
2407 
2408 
2409 004462 020304 
2410 004464 103430 
24\1 004466 105737 
2412 004472 001002 
2413 
2414 004474 012713 
2415 004500 020213 
2416 994502 001421 
2417 904504 01004b 
241B 004506 010146 
2419 004510 010301 
2420 004512 010200 
2421 004514 004767 
0) 004520 000045 
(Il 

2422 004522 012601 
2423 904524 012600 
2424 004526 105737 
2425 
2426 
2427 
2428 904532 001005 
2429 
2430 904534 010200 
2431 004536 004767 

(I) 004542 000046 
(Il 

2432 004544 000664 
243] 
2434 004546 862703 

000013 ~00404 

001602 

010247 

177667 

000002 

05-AUG·76 1],43 

rr*********·_****·*·********************************************* 
,UEBT 13 WRITE RECOVERY TEST 
" THIS TEBT DIFFERS FROM 0-12 IN THAT IT CONSISTS or A SMALL TEST PROGRAM 
,. ACTUALLY RUNNING IN THE 4K BANK UNDER TEST, 
,. THE PROGRAM IS SELF MODIFYING AND MAY BE DIFFICULT TO DEBUG, 
" TO AID IN THE DEBUG, BEFORE A A BANK IS ENTERED "TST13 BANK XX" 
" IS TYPED. THIS WILL ALLOW THE USER TO AT LEAST SEE WHICH MEMORY ,* BANK FAILED, ,* THE TEST CONSISTS OF 1/2 or THE BANK STORED WITH 'MOV R2,-(PCl" 
,. AND THE OTHER 1/2 CONTAINING "177667", '177667' IS THE COMPLEMENT 
,. OF "JMP (R0l" INSTRUCTION, 
," R2 CONTAINS 'COM -CRIl' INSTRUCTION ON ENTRY TO THE BANK AND RI CONTAINS 
" THE HIGHEST TEST ADDRESS IN THAT BANK. THE HIGHEST TEST ADDRESS IS 
" USUALLY ON 4K BOUNDARIES. WHEN TESTING BANK 0 RELOCATED, HOWEVER 
,. RI CONTAINS THE FIRST FR.EE TEST ADDRESS BELOW THE DIAGNOSTIC, 
,. IF YOU UNDERSTAND THIS 50 FAR THE REST IS EASY. 
'" THE TEST EXECUTION IS AS FOLLOWS' 
" I, THE 'MOV R2,-(PCl' INSTRUCTION EXECUTES STORING 
,. THE CONTENTS or R2 IN THE ADDRESS IT VACATED (DUE TO -(PCl. 
,. 2. SINCE R2 CONTAINS A "COM -(RIl" INSTRUCTION IT COMPLEMENTS 
" THE HIGHEST ADDRESS UNDER TEST. THIS ADDRESS CONTAINED 
,. '177667" 50 AFTER THE COM -(Rll IT EQUALS 110 
,. CLEVERLY THIS IS THE "JMP (R0l' INSTRUCTION, '* 3, THIS SEQUENCE CONTINUES UNTIL THE 'MOV R2"(PCl INSTRUCTIONS 
,. REACH THE MIDDLE OF THE TEST BANK, THEN THE "JMP (R0l" INSTRUCTION IS 
" AND EXECUTED, R0 CONTAINED THE RETURN ADDRESS BACK 
• * TO TEST 13. 
,. 4, THESE STEPS ARE REPEATED FOR EACH BANK UNDER TEST, 

" ,,**********************.*****************************.*.*.****** 
T5TI31 CMPB U3,USTESTN ,CHECK FOR PROPER TEST SEQUENCE 

SEQ B+Ul 
JSR PC,SEQERR ,.ERROR' REPORT ERROR MESSAGE AND HALT AT FATHLT 
44 :******ERROP NUMBEf:I 44****** 

lSI MOV ,10247,R2 

MOV U77667,R0 

,INSURE LOWEST TEST ADDRESS 
,SINCE THE TEST STORES 'MOV 

281 

29$1 

]0$' 

MOV 
MOV 
CLC 
ROR 
ROR 
SUB 
ROR 
BCC 
ADD 
MOV 
MOV 
MOV 

R5, -(SP) 
R4,-(SP) 

RS 
R4 
Fl:4,R5 
RS 
30' 
#2,(SP) 
(SPlt.R4 
(SP)+,P5 
R4, R] 

,PLACE THE OP CODE OF INSTRUCTION MOV R2,-(PCl 
r IN R2. 
,PLACE THE COMPLEMENT OF THE INSTRUCTION 
,JMP (R0l IN R0 

TO END or 4K SEGMENT IS MULTIPLE OF 2 
R2,-(PC) IN 1/2 AND 177667 IN THE OTHER 1/2 

,SAVE R5 
,STORE LOWEST ADDRESS ON STACK 

,MAKE POSITIVE BYTE COUNT OF HIGH ADDRESS 
,00 SAME FOR LOWEST ADDRESS 
,GET DIFFERENCE OF LOWEST ADDRESS AND HIGHEST 
,IF DIFFERENCE IS ODD THEN R4 IS AT LOWEST ADDRESS 
,BRANCH IF R4 IS AT LOWEST TEST ADDRESS, 
,INCREASE LOWEST TEST ADDRESS BY 2 
,RESTORE R4 (POSSIBLY INCREASED BY 2 FROM ENTRY) 
,RESTORE HIGHEST TEST ADDRESS 
,PLACE THE LOWEST LOCATION UNDER TEST 
,IN R3 

BR 2BS ,LEAVE LOW BITS OF R3 ALONE FIRST TIME IN CASE BANK 0 

PAGE 23-2 SEQ 0053 
WRITE RECOVERY TEST 

017776 3S1 BIC U7776,R3 ,CAUSE R] TO POINT TO THE LOWEST LOCATION 
,IN THE 4K BANK UNDER TEST 

000405 TSTB UREL ,ARE WE RELOCATED? 
8MI 145 ,BRANCH IF YES-TEST BANK0 ONLY-

2B$I CMP R3, R5 ,IF R3 IS HIGHER THAN THE HIGHE5T LOCATION 
BHIS 145 ,UNDER TEST THEN EXIT 

,IF RS LESS THAN 20000 THEN WE ARE TESTING BANKe RELOCATED IN BANK0 
020000 CMP RS, #20000 ,IS HIGHEST TEST ADDRESS BELOW 4K? 

BHI5 31$ ,BRANCH IF NO 
MOV RS, PI ,SET RI TO HIGHEST TEST ADDRESS IN BANK0 
SR 32. 

31$' MOV R3, RI ,SET PI TO LOWEST CURRENT TEST ADDRESS 
017776 BIC #17776,RI ,CLEAR LOW ORDER ADDRESS BITS 
020000 AOD ,20000,RI ,CAUSE RI TO POINT TO THE HIGHEST LOCATION+2 

,OF THE 4K BANK BEING POINTED BY R3 
000340 ]211 CMP RI,@lMAXMEM ,IF PI I S HIGHER THAN MAX. OF THE 

BHI 148 ,MEMOPY+2 ALTHOUGH R3 15 LESS THAN R5 
,THEN TNE HIGHEST LOCATION UNDER 
,TEST IS NOT IN A 4K BANK EXIT 

000001 000306 BITB 11,@IPASFLG I IS THE LOWEST BIT OF LOCATION PASFLG 
aNE 16$ ,SET? IN WHICH CASE BACK GROUND HAS 

,ALREADY BEEN WRITTEN AND WRITE RECOVERY 
,TEST IS BEING PERFORMED 

451 CMp R3,R4 ,OTHERWISE WRITE THE BACKGROUND 
BLO BS ,DEFINED AT STEP ], 

000307 TSTB UPASFLG+I ,15 THE TEST JUST DOING READ, I.E. 
8NE 6$ ,IS THE PAsFLG+1 LOCATION NON ZERO? IF SO 

,THEN GO TO 6. 
010247 MOV U0247.cR3l ,WRITE THE LOCATION WITH THE OP CODE FOR MOV R2,-(PCl 

6$1 CMP R2, (R3) ,READ (R31 TO CONTAIN CORRECT DATA 
BEQ BS 
MOV Re,-(SP) ,SAVE R0 
MOV RI,-(SP) ,AND RI ON THE STACK 
MOV R3,RI 
MOV R2,R0 ,SET R0a GOOO DATA FOR ERROR PRINTOUT 

001060 JaR PC, ERROR ,.ERROR' REPORT ERROR MESSAGE 
45 r******ERROR NUMBER 45****** 

MOV (SPI.,RI ,RESTORE Rl 
MOV (SPl+,R0 ,AND RO 

000306 T5TB UPASFLG ,IF PAsFLG IS 0 AND THE MEMORY DOES NOT HAVE 
,THE PROPER DATA THEN WE DON'T WkNT TO GO AND 
,EXECUTE THE INSTRUCTIONS STORED IN MEMORY UNDER 
,TEST 

BNE B3 ,BRANCH IF PASFLG NOT -0 

MOV R2.R9 ISAVE FOR ERROR REPORT 
001036 JSR PC,ERROR ,.ERROR. REPORT ERROR MESSAGE 

46 ,****.*!~ROR NUMBER 46****** 

BR ENDU ,ABORT TST 13, 

000002 831 ADO n,R] ,INCREMENT R3 8Y 
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24J5 104552 162711 11111111112 SUB n,RI ,OECREMENT RI BY 2 
2416 lIe4556 8211185 CMP RI.R5 ,WRITE THE BACKGROUND DEFINED AT 8TEP 4. 
24]7 1114560 11]'14 BHIS I2S 
2418 11114562 82118] CMP RI.Rl ,HAS STORING THE 177667 REACHED WHERE "MOV R2."IPC) IS? 
24]9 1.4564 18]4115 BLO III, ,BRANCH IF YES DON'T DESTROY THE MOV R2,-(PC) IS, 
2440 .114566 11157]7 ""elIl7 TSTB PlPASFLG+1 ,IS THE THE READ ONLY CHECK PASS? 
2441 e04572 ellillU BNE Ill, ,BRANCH IF YES 
2442 le4574 8127\1 177667 MOV 1177667,IRI) ,WRITE THE LOCATION WITH THE COMPLEMENT or THE 
2441 ,OP CODE JMP (RII) 
2444 804610 1128"11 101, CMP RII'(Rll ,READ RI TO CONTAIN CORRECT DATA 
2445 8e46112 lil14"l BEO 12. 
2449 ""4"4 tl4767 11""7711 JSR PC,ERROR ,-ERROR. REPORT ERROR MESSAGE 
II) 8"46111 ee.847 47 , •••••• !RROR NUMBER 47 •••••• 
II) 

2.5' 1104612 e2UIII 1211 CMP Rl,RI ,IF WE HAVE NOT REACHED THE MIDDLE OF 41< BANK 
2451 8114614 103722 BLO U ,THEN REPEAT FROM 41 
2452 
245] ,RETURN HERE ArtER PROGUM RUN IN BANK UNDER TEST 
2454 
2455 ,,"4616 86270] 02811"" Ill. ADD uee811,R3 ,OTHERWISE GO TO THE NEXT 4K BANK 
2456 8114622 1118667 BR 38 
2457 
2458 8114624 1227]7 e00""1 IIIIIlll6 1411 CMPB II, '''ASrLG ,THE PROGRAM CONTROL COMES HERE AS FOLLOWS 
2459 ,1.PASrLG-8, PROGRAM HAS JUST COMPLETED A 
2460 , WRITE/READ CYCLE FOR THE BACK GROUND 
2461 , AND WANTS TO BEGIN THE WRITE RECOVERY TEST 
2462 .84612 eel 440 BEQ 24. ,2-PASrLG-I, PROGRAM HAS JUST COMPLETED 
2463 , THE WRITE RECOVERY TEST AND WANTS TO 
2464 , READ MEMORY FOR CORRECT DATA 
2465 884634 IU6Ja BLO ENDI2 ,1-PASFLGa2. PROGRAM HAS CORRECTLY READ THE 
2466 , MEMORy AND WANTS TO GO THE NEXT TEST, 
2467 
2468 084636 1851J7 1108107 COMB UPAsrLG+1 ,ENTER HERE wITH PASFLG=0, ON THE FIRST ENTRY 
2469 ,ENABLE READ ONLY rOR THE MEMORY ANO ON THE SECOND 
2470 ,ENTRY DISABLE READ ONLY 
2471 1104642 ell I 241 BNE 28 
2472 1104644 e12782 005141 MOV ,5141,R2 ,PLACE THE OP CODE FOR INSTRUCTION COM o(RI) 
247) lIN R2 
2474 110465" 0127l1li 17774" MOV IIU-,-6,RII ,PLACE THE RETURN ADDRESS IN Re AS UI 
2475 ell4654 8611700 AOD PC,RIl ,THUS WHEN THE REAO RECOVERY TEST REACHES 
2476 ,THE MIDDLE OF THE 4K MEMORY THEN THE 
2477 ,INSTRUCTION EXECUTED WILL BE JMP (RIl) 
2478 ,BRANCHINGING THE PROGRAM TO 131 
2479 804656 1115217 000)06 158. INce UPAanG ,INCREMENT PASYLG BY I, 
2480 804662 008631 BR 2. 
2481 
2482 884664 U2777 8e80211 173556 1611 BIT .211.taWR ,HAS THE PRINTOUTS BEEN SUPRESSED ? 
2UJ .04672 0"1017 BNE 188 ,IF SO THEN GO TO 188 
2 ... 804674 105737 8"0042 TSTB .. 42 ,IS THE PROGRAM RUNNING UNDER ACT? 
2485 e84700 801014 BNE 188 ,BRANCH IF YES 
2486 11114702 ee4761 011166" JSR PC,PNTMES , TYPE THE BANK UNDER TEST 
2487 804106 851524 1Il1l524 0211061 ,Ascn /TSTU BANK/ 

084114 840502 "45516 """ 2488 884722 ,EVEN 
2489 ,,"4722 0"4167 "02476 JSF PC, GETBNK ,GET BAN~ NO, UNDER TEST INTO DECWRD FOR PRINT, 
2490 0114726 '04167 ,,111662 JU PC.8TPDEC ,TYPE BANK NO. UNDER TEST 
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DUMAB,PII Til WRITE RECOVERY TEST 

2491 
2492 11047]2 lelllU 188. JMP IR3) ,BEGIN EXECUTING MOV R2,-(PC) ,COM -(RI) SEQUENCE IN TES 
2493 
2494 
2495 804734 1851]7 01l"307 24" COMB UPA8YLG+1 
2496 88n4e 812780 0110110 MOV 11I0,R0 ,PLACE THE OP CODE FOR JMP (R0) IN Re 
2497 8114744 900744 8R 15S , READ THE MEMORY rOR CORRECT DATA AFTER 
2498 ,INCREMEMTING PASYLG TO 2 
2499 
25811 ,T8T\3 EXITS VIA ENDU. 
2501 
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25~6 004746 012737 000377 000316 RELDC I MOV t377,UBAKPAT 
2507 004754 105737 000276 TSTB "MMAVA ,IS THE MEMORY MANAGEMENT BEING TESTED 1 
2508 004760 001065 BNE CONTMM ,Ir SO THEN GO TO CONTMM AND CONTINUE TESTING 
2509 ,MEMORY MANAGEMENT 
2510 004762 032777 001000 173460 BIT 11000,@SWR ,RELOCATION WANTED? 
2511 004770 001046 BNE CKDONE ,BRANCH IF NO 
2512 004772 105737 000405 TSTB UREL ,IF THE PROGRAM HAS ALREADY BEEN RELOCATED THEN ALSO 
2513 004776 100420 BMI RELOER , PLACE THE PROGRAM BACK IN LOWER CORE 
2514 005000 112737 000200 000405 MOVB #200,UREL ,OTHERWISE PREPARE TO RELOCATE 
2515 
2516 ,RELOCATE THE DIAGNOSTIC TO HIGHEST AVAILABLE MEMORY 
2517 
2518 
2519 005006 004767 001554 JSR PC,PNTMES ,TYPE "RELOC" 
2520 005012 042522 047514 000103 ,ASCIZ IRELOCI 
2521 .EVEN 
2522 005020 013705 000340 MOV UMAXMEM, R5 ,PREPARE TO LOAD THE PROGRAM IN THE HIGHEST 
2523 ,AVAILABLE MEMORY 
2524 005024 014445 28. MOV ·eR4),-eR5) ,RELOCATE THE PROGRAM 
2525 005026 020427 000430 CMp Ft, .BEGIN.50 ,NEITHER RELOCATE NOR TEST LOCATIONS LOWER THAN BEGIN.50 
2526 005032 101374 BHI 2$ 
2527 005014 000165 000050 JMP 50eR5) 
2528 
2529 ,"RELOCATE THE DIAGNOSTIC BACK TO LOWER MEMORY 
2530 
2531 
2532 005040 013705 000346 RELOER. MOV U5AVR5,R5 ,RESTORE R5 
2533 005044 105737 000405 TSTB UREL , IS DIAGNOSTIC IN RELOCATED STATE? 
2514 005050 100016 SPL CKDONE ,BRANCH IF NO 
2535 
2536 005052 012704 000430 HOV ,BEGIN-50,R4 :PREPARE TO RELOCATE THE PROGRAM TO LOWER CORE 
2537 005056 Bl2524 211 HOV (RS)., (R4H 
2538 005060 020537 000340 CMP R5, ~'MAXMEM 
2539 005064 103774 BLO 2$ 
2540 005066 105037 000405 CLRB ~'REL 
2541 005072 010537 000346 MOV R5, USAVR5 :SAVE R5 
2542 005076 012706 000500 MOV 'BEGIN,SP ,RESET STACK TO LOWER MEMORY 
254] 005102 01~637 000350 MOV SP, USAVR6 ,"BEGIN" USES THIS TO RESET THE STACK, 
2544 005106 000137 005112 CKDONE. J"P ULDWER ,TRANSFER THE PROGRAM CONTROL TO THE LOWER CORE 
2545 
2546 
2547 
2548 005112 105737 000315 LOWER. TSTB USAVKBB : HERE DUE TO ·C TYPED? 
2549 005116 00107 J SNE STPSTK ,BRANCH If YES (TYPE ERROR STACK) 
2550 005120 004767 001714 TSTMH. JSR PC, MEMMNG , SET THE REGISTERS IF THE MEMORY MANAGEMENT 
2551 ,IS AVAILABLE 
2552 005124 105737 000276 TSTB UMMAVA ,IS MEM, MANAG, AVAILABLE 
255 J 005130 001462 BEQ END PAS ,BRANCH IF NO 
2554 005132 000402 BR SCNTMM ,BEGIN TESTING ABOVE 28K 
2555 005134 004767 002052 CONTMM. JSR PC, UPMM ,GO TO UPDATE MEM, MANAG, REGISTERS 
2556 005140 012703 000324 SCNTMM. HOV ILOWTWO, P3 ,MAKE R3 POINT TO THE LOCATION LOWTWO 
2557 005144 004767 002160 JSR PC, GETSn , LOAD BITS 6-10 OF R2 WITH THE BITS 13-17 
2558 ,OF THE LOWEST ADDRESS UNDER TEST 
2559 005150 012704 020000 MOV 120000,R4 ,MAKE R4 POINT TO THE LOWEST LOCATION IN THE BANK 
2560 ,POINTED BY PAGE ADDRESS REGISTER I (PARI) 
2561 005154 020237 172342 CMp R2,",! 72342 ,IS THE CONTENT OF Ra LOWER THAN THE CONTENT or 

DZKMA MACYII 27(732) 05-AUG-76 13143 PAC. 23-6 SEQ 0057 
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2562 ,PARI? 
2563 005160 103405 BLO 2S ,IF SO THEN GO 21 
2564 005162 050104 BIS Fl1,R-4 ,SUBROUTINE GETSIZ LOADED RI WITH BITS 0-12 
25b5 ,OF LOW ADD WHICH HAVE NOW BEEN LOADED IN R4 
2566 005164 162702 000200 SUB 1200, R2 
2567 005170 004767 001650 JSR PC, MHREG , SET HEM, MANAG, REGISTERS 
2568 005174 004767 002130 28. JSR PC,GETSn ,PLACE BITS 13-17 OF HIGHEST LOCATION TO BE TESTED 
25b9 ,IN BITS 6-10 OF R2, 1160000 IN R0 AND BITS 0-12 
2570 ,OF LOCATION HIGHADD IN RI 
2571 005200 004767 000020 JSP PC, MAXADR GET THE ADDRESS Of MAX. MEM, UNDER TEST 
2572 005204 010005 MOV Ft0,P.5 
2573 005206 004767 002116 JSR PC,GETSIZ , PREPARE TO SET UP LOCATION MAXMEM 
2574 005212 004767 000006 JSR PC, MAXADR , GET THE MAXIMUM ADDRESS OF AVAILABLE MEMORY 
2575 00521. 010013 MOV P0.cR3) ,AND STORE INTO "MAXMEM" 
2576 005220 000167 174242 JMP CLRMEM ,GO TEST A 24K SLICE ABOVE 28K, 
2577 
2578 
2579 ,MAXADR • SUBROUTINE TO GET CURRENT 24K SLICE OF MEMORY ADDRESSES ABOVE 28K, 
2580 , REGISTERS, 
2581 ,Ph ON ENTRY. 1160000 AND ON EXIT.HIGHEST VIRTUAL AODR, UNDER TEST 
2582 ua. LOW OROEP 12 BITS OF VIRTUAL TEST ADDRESS 
2583 ,R2. PAR BLOCK NO, CURRENTLY UNDER TEST, 
2584 
2585 005224 010046 MAXADR, MOV R0,-(SP) ,PUT MAXIMUM AVAILABLE ADDRESS ON STACK 
2586 005226 012700 172356 MOV H72356,R0 ,R0oPAR7 UNIBUS ADDRESS 
2587 ,uBEGIN LOOP TO fIND PAR ADDRESS UNDER TEST 
2588 005232 162716 020000 2$. SUB 120000,CsP) ,DECREMENT VIRTUAL ADDRESS BY 4K 
2589 005236 050116 BIS RI.cSP) ,SET BITS 11.0 TO MAXIMUM VIRTUAL TEST ADDRESS 
2590 005240 020240 CMp R2, 'CR0) ,DOES CURRENT PAP" TEST SLOCK NO,? 
2591 005242 001410 SEQ 3. ,BRANCH IF YES 
2592 005244 020027 172340 CMP R0,1172340 ,ARE WE AT PAR0? 
2593 005250 101370 SHI 2. ,NO KEEP TRYING 
2594 J*fEND LOOP TO FIND PAR ADDRESS UNDER TEST 
2595 0~5252 ~05720 TST (R0). ,SET TO PAR CURRENT 
2596 005254 021002 CMP (R01. R2 ,IS THE PAR BLOCK uNDER TEST GTR THAN ALLOWED? 
2597 005256 003006 BCT 44 ,BRANCH IF YES CFALL INTO ENDPAS) 
2598 005260 012716 157776 MOV 1157776, CSP) ,EXIT WITH MAXADRa 28K SEGMENT TEST SIZE 
2599 005264 012600 lSI MOV (SPl.,R0 ,SET R0 TO MAXIMUM VIRTUAL TEST ADDRESS 
26~0 005266 062700 000002 ADD #2,R0 ,MAKE MAXIMUM MEMORY.2 
2601 005272 000207 RTS PC ,AND EXIT MAXADR ROUTINE 
26~2 
2603 005274 022626 411 C"P CSP) • .cSP). ,FIXUP STACK 
26~4 ,AND fALL THRU TO ENDpAS, 
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DZKMAB,Pt! TYPE ROUTINE FOP EPROR STACK 

," TYPE ROUTINE rOR ERROR STACK r* ~~*.~~ ..... gH._. ___ ._ •••.. __ 
," ,* THIS ROUTINE IS USED TO DETERMINE IF TYPE OUT Dr THE ERROR STACK ,* rOR ONLY THE FAILING BITS IS REQUIRED OR NOT 

2609 
26\0 
261 I 
2612 
2613 
2614 
2615 
2616 
2617 
2619 
2619 
2620 
2621 
2622 
2623 
2624 
2625 
2626 
2627 
2628 
2629 
2630 
2611 
2632 
2633 
2634 
2635 
2636 
2637 
2639 
2639 
2640 
2641 
2642 
2643 
2644 
2645 
2646 
2647 
2648 
2649 
2650 
2651 
2652 
2653 
2654 
2655 
2656 
2657 

005276 
005304 
005306 

032777 
001055 
012746 

000020 173144 ENDPASI BIT 
BNE 

STP5Trl MOV 

.20,@SWR 
SEOP 
.-I,-(SP) 

,ARE WE GOING TO TYPE THE ERROR STACK AND END or PASS? 
,Ir NOT THEN GO TO SEOP 

005312 

005316 
005322 
005324 
005330 
005332 
0053)6 
005340 

005342 
005344 
005346 

005352 
005354 

005356 
005362 
005364 

005370 
005374 
005400 
005404 
005406 

005410 
005412 
005414 
005420 

005424 
005430 
005432 
005436 

912701 

012703 
005216 
0201 ]7 
103043 
112702 
105302 
002766 

105721 
001774 
020227 

103404 
101026 

004767 
000404 
010237 

004767 
011637 
0047&7 
005043 
114113 

105021 
005043 
105237 
004761 

012703 
000742 
004767 
000756 

177777 

007744 

000376 

000310 

000022 

001012 

000312 

001214 
000312 
001210 

000314 
001330 

0~0376 

000762 

MOV 

TJPSTK, MOV 
INC 
CMp 
BHIS 
MOVS 

RETSTK, DEca 
BLT 

TSTS 
BEQ 
CMp 

BLO 
BHI 

JSR 
BR 

2$, MOV 

JSR 
rAILNMI MOV 

JSR 
CLR 
MOVB 

CLRB 
CLR 
INCB 
JSR 

MOV 
BR 

PARFLI JSR 
BR 

.ENDPRG,RI 

B76,R3 
(SP) 
RI, UENDSTK 
UOP 
'lS.,R2 
R2 ,Ir ALL 
TYPSTK 

(RI). 
RETSTK 
R2,1I16, 

2$ 
PARFL 

PC, TPADER 
FAILNM 
R2, UDECWRD 

PC, TYPDEC 
(SP)' ~'DECWRD 
PC, STPDEC 
-CR3) 
·(Rll,(R3) 

(RI). 
-(R3) 
UTYPCNT 
PC, RPTOCT 

U76,R3 
RETSTK 
PC,TPPRER 
FAILNM 

,THE PROGRAM HAS REACHED THE END AND ERROR 
,STACK AND END or PASS WILL BE TYPED OUT 
,PLACE THE STAnING ADDRESS or THE ERROR STACK 
,rOR 0 TO 4K MEMORY IN RI 

,IF WE HAVE GONE THRU THE ENTIRE 
IHAS THE END OF THE ERROR STACK BEEN REACHED 
,THEN GO TO TYPE END OF PASS 

16 BITS or THIS BANK HAVE BEEN CHECKED, 
,BEEN CHECKED rOR ERROR THEN SEE IF THERE 
,IS ANY MORE 4K MEMORY BANK 
,OTHERWISE CHECK THE BYTE STORED AT (RI) 
,Ir IT IS 0 WE WILL NOT TypE IT 
,IS THE POINTER POINTING TO ERROR STACK BYTE 
,MEANT FOR COL~ECTING ADDRESS FAILURES FOR 
,THE SPECIFIC MEMORY BANK 
,IF NOT THEN GO TO TypE BIT NUMBER 
,Ir IT IS POINTING TO THE STACK LOCATION INTENDED 
ITO COLLECT PARITY FAILURES THEN GO TO PARFL 
,OTHERWISE TYPE "ADDRESS ERROR' 

,PREP~RE TO TYPE THE NUMBER or THE FAILING BIT 
,IN DECIMAL 
,GO TO HPE THE eIT NUMBER IN DECIMAL 
,PREPARE TO TYPE THE pAGE NUMBER 
,IN DECIMAL 

,PREPARE TO PRINTOUT THE NUMBER OF TIMES THIS 
,FAILURE OCCURED 
,CLEAR THE ERROR STACK 

,ENABLE THE TYPE OUT OF I WORDS 
, TYPE THE 4K BANK AND THE NUMBER OF TIMES 
:THIS FAILURE WAS SEEN 
,RESET SCRATCH STACK FOR EACH BIT PRINTED, 

, TYPE "PAR ERR' 
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2662 
2663 
2664 
2665 
2666 
2667 
2668 
26&9 
2670 
2671 
2672 
2673 
2674 
2675 
2676 
2677 
2678 
2679 
2680 
269 I 

2692 
2683 
2684 
2685 
2696 
2697 
2688 
2689 
2690 
2691 
2692 
2693 
2694 
2695 
2696 
2697 
2699 
2699 
2700 
2701 
2702 
2703 
2704 
2705 
2706 
2707 
270B 

005440 
005442 
005446 
005452 
005454 
005460 
005466 
005470 
005474 
005502 

005510 
005516 
005522 
005526 
005530 
005534 

005536 

005542 

005546 
005552 
005556 
005560 
005564 
005566 

005570 
005574 

005002 
004767 
105737 
Bal046 
005237 
032777 
001015 
004767 
047105 
051523 
905510 
013737 
004761 
013700 
001405 
004767 
000005 

000137 

000137 

904767 
01)704 
014445 
029437 
101374 
009207 

004767 
000167 

002036 
000315 

000406 
000040 

001064 
020104 
021440 

000406 
001072 
000042 

000012 

000156 

000250 

001632 
000344 

177752 
000402 

172762 

040520 
000 

000312 

" END Of PASS .............................. 
," '* TYPE "END PASS" AND DISABLE PARITY, ,* ALSO SERVICE ACTII, 
'" AND EVERY CONSECUTIVE PASSES UNLESS BIT 4 OF SSWREG IS HIGH 

SEOPI 

TYPEOP' 

ACTllI 

'" 
CLR 
JSR 
TSTB 
BNE 
INC 
BIT 
BNE 
JSR 
,ASCIZ 

,EVEN 
MOV 
JSR 
HOV 
BEQ 
JSR 
RESET 

R2 
PC, PARITY 
USAVKBB 
CTLC 
@#$PASS 
i 40,@SWR 
ACTII 
PC, TPCRLF 
lEND PASS #I 

'''PASS, UDECWRD 
PC,STPDEC 
,.42,R0 
sDOAGN 
PC,PLODER 

,RETURN 

" SERVICE XXDP/ACTII 
JMP @UENDAD 

SDOAGN, JMP 

RLODER, JSR 
MOV 

HI MOV 
CMP 
BHI 
RTS 

URESTRT 

PC,CLRMM 
UsAVR4,R4 
-CR4), .CRS) 
R4'_'ENDSTK 
4$ 
PC 

,CONTROL CHANDLER 

CTLCI J5R 
JMp 

PC,R~ODER 
APTHLT 

,SET R2' PARITY MODULE DISABLE CODE 
:GO DISABLE PARITY MODULES IF SELECTED, 
,CONTROL.C TYPED? 
:BRANCH IF YES-RESTORE LOADERS AND HALT
,INCREMENT PASS COUNT 
,'END PASS 'XX' PRINTOUT WANTED? 
,BRANCH IF NO 
, TYPE CR, LF, AND 'END PASS ., 

,GET PASS COUNT 
,TYPE IT 

:GET THE MONITOR ADDRESS 
,IF NONE 
,RESTORE XXDP MONITOR 
TO ACTII MONITOR, 

,JUMP TO ACT SERVICE 

:REPEAT TEST IF NOT UNDER ACTII/XXDP 

,STOP MEMORY MANAGEMENT SO CAN RESTORE LOADERS 
'RESTORE R4 WITH SAVR4 
,RESTORE LOADERS 

,RETURN FROM RLODER CALL 

,RESTORE ABS LOADER 
,IY NOT APT HALT AT FATHLT 

SEQ 0059 
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2713 
2714 
2715 
2716 
2717 
2719 
2719 
2720 
2721 
2722 
2723 
2724 
2725 
2726 
2727 
2728 
2729 
2730 
2711 
2712 
2733 
2734 
2735 
2736 
2737 
2738 
2739 
2740 
2741 
2742 
2743 
2744 
2745 
2746 
2747 
2748 
2749 
2730 
2751 
2752 
2753 
2754 
2755 
2756 
2757 
2758 
2759 
2760 
2761 
2762 
2763 
2764 
2765 
2766 
2767 
2768 

DZKMA 

005600 
005606 
~05610 

005612 
005614 
005620 
005624 

005630 
005632 
005636 
005642 
005644 
005650 
005654 
005656 
005660 
005662 
005666 
005670 
005674 
005676 
005702 
005704 
005710 
005712 
005714 

035716 
005722 
005726 
005730 
005732 
005736 
005740 
005742 
005744 
005746 
005752 
005754 
005756 
005762 
005764 
005772 

MACYlI 
DZKMAB,PII 

2769 005774 
2770 006000 
2771 0~6004 
2772 006006 
277 3 006012 
2774 006014 
2775 006020 
2776 036022 
2777 006026 
2778 006030 
2779 006032 
2780 006034 
2781 006036 
2782 
2783 006044 
2784 
2785 006050 
2786 
2787 006054 
2788 006060 
2789 006062 
2790 00b064 
2791 ~0&070 
2792 006072 
2793 006100 
2794 
2795 006102 
2796 006104 
2797 
2798 906110 
2799 
2800 
2801 006112 
2802 
2803 006116 
2904 006122 
2805 
2906 006124 
2907 
2908 
2809 006126 
2810 006130 
2911 006134 
2912 
2913 
2814 
2915 006136 
2816 006136 
2817 006142 

006150 
2818 
2919 
2920 006152 
2821 006160 
2922 006164 
2823 006170 

~17637 
010346 
el0046 

010103 
004167 
013703 
'10337 

010346 
012703 
013743 
005043 
113713 
016643 
011143 
010043 
005043 
016313 
040013 
046100 
050013 
912700 
060700 
062700 
005116 
002374 
005726 

105037 
105737 
001007 
105720 
105737 
00100l 
105720 
005713 
100015 
122710 
001401 
105210 
122710 
901404 
032771 
001902 

27(732) 

000000 

001604 
000312 
000403 

000376 
000)06 

000402 
000006 

000004 

000004 

000277 
000300 

000301 

000377 

000001 

000402 

172456 

05.AUG.76 13143 
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105237 000277 
105737 000300 
0~14I1 
004767 000406 
000411 
105737 000301 
001403 
004767 000346 
000403 
105720 
006313 
001342 
112737 000006 000314 

004767 001150 

004767 000622 

005037 000300 
012600 
012603 
105737 000420 
001404 
012737 000001 000400 
000443 

010246 
005777 172340 

100405 

904767 001546 

105737 000042 
001401 

000000 

012602 
062716 000002 
000207 

904767 000416 
051105 047522 920122 
000043 

017637 000000 000402 
105237 0003\4 
812703 000176 
013743 000402 

" ERROR HANDLING ROUTINE ........................................ 
" ," PROGRAM COMES HERE EACH TIME AN ERROR IS ENCOUNTERED THIS 
'" ROUTINE TYPES OUT THE ERROR MESSAGE IN THE FORHAT GIVEN EARLIER 

ERROR' 
IS, 

MOV 
MOV 
MOV 

@(SP).USFATAL 
R3.-(SP) 
R0.-(SP) 

,LOAD THE LOCATION $FATAL WITH THE ERROR NUMBER 
,SAVE Rl 
,AND R0 ON THE STACK 

,SETUP BANK NO. IN FATAL rOR APT 

261 

611 

MOV 
JSR 
MOV 
MOVS 

MOV 
MOV 
MOV 
eLR 
Move 
MOV 
MOV 
MOV 
CLR 
MOV 
BIC 
BIC 
BIS 
MOV 
ADD 
ADD 
DEC 
BGE 
TST 

ERRTYP I CLFB 
lSI TSTB 

BNE 
TSTB 
TST8 
SNE 
TSTB 

2SJ TST 
BPL 

3$, CMPB 
SEQ 
INCB 

511 CMPB 

PAGE 

7$, 
48 , 

68, 

8$ , 

10$' 

FNDERR, 

28, 

BEQ 
SIT 
BNf 

23-10 

INCB 
TSTB 
BEQ 
JSR 
6R 
TST6 
6EQ 
JSR 
BR 
TST8 
ASL 
BNE 
MOVB 

JSR 

JSR 

CLR 
MOV 
MOV 
TSTB 
BEQ 
MOV 
BR 

MOV 
TST 

BMI 

RI. R3 
PC .GETBN~ 
UPBNK. R3 
Pl.@!lFATAL.1 

R3.-(SP) 
1l76.R3 
UPASrLG. -(U) 
.(Rl) 
USFATAL. (R3) 
6(SPl"(R3) 
(RI). -( R3) 
R0.-(R3) 
'(Rl) 

,GET VIRTUAL ADDRESS UNDER TEST FOR GETBNK 
,GET BANK NO, UNDER TEST INTO PBNK 
,GET BANK UNDER TEST 
JSTORE FAILING BANK NO, rOR APT 

JTEMPORARILY STORE Rl 
J MAKE R3 AS THE STACK POINTER 
,OUTPUT THE WORe STORED AT 

,PUT ERROR NO, ON ERROP STACK 
,PLACE THE RETURN PC AT (R3) 
,PLACE BAD DATA. 
,AND GOOD DATA ON THE STACK 

4CRl),cR3) ,TAKE THE 
R0. (R3) ,EXCLUsIVE OR OF GOOD AND BAD DATA 
4(R3)'R0 ,TO FIND THE BITS THAT fAILED 
R0.eR3) ,AND PLACE IT ON THE STACK 
,ENDPRG-,-24 •• R0,THIS CODE BRINGs THE RELATIVE ADDRESS 
PC.R0 ,OF TH~ STARTING OF THE ERROR STACK 
'18"R0 ,FOR THE SPECIFIC 4K BANK 
(SP) 

6' 
(SP). 

@#TYPENB 
USPRERR 
l$ 

,RESTORE THE STACK POINTEF 

,DISABLE ANY TYPE OUT 
,If THIS 15 PARITY PROBLEM 
,THEN GO TO lS 

(R0). 
@HADEAR 
38 

,OTHEFWISE INCREMENT THE EFROR STACK POINTER BY I 
,IF THIS IS ADDRESSING PROBLEM 

(R0). 
(R3 ) 
H 
1l77oCR0) 
56 
(R0) 
UoCR0) 
7S 
# 400, 9SWR 
4S 

~nYPENB 

USPRERR 
6$ 
PC, TPPRER 
8S 
"IADERR 
6$ 
PC. TPADEFR 
88 
(F0)' 
(F3 ) 

2' 
#6.UTYPCNT 

PC. PUTADR 

PC,TYPERR 

'UPRERR 
(SP) •• R0 
(SP)',R3 
".ENV 
2. 
J1.~ISMSGTY 
FATHLT 

R2.-(SP) 
@SWR 

4G 

,THEN GO TO 38 
,INCREMENT THE POINTER R0 BY 
,IS BIT 15 0F (R3) SET? 
,IF NOT THEN GO TO U 
,OTHEFWISE SEE IF THIs ERROR HAS OCCURED 377 TIMES 
,IF so DON'T BUMp ERROR COUNT 
,INCREMENT THE ERROR COUNTER Bl I 
,MORE THAN 1 EFROR OCCURRED ON THIS BIT? 
,BRANCH IF NO 
,STOP ERROF PRINTOUT AFTER I WANTED? 
,BFANCH IF YES (DON'T TYPE ERROR) 

,ENABLE THE TYPE OUT ROUTINE 
,PARITY ERROR? 
,BRANCH IF NO 
,ELSE TYPE 'PAR EPR" 
,AND DON'T TEST INDIVIDUAL BIT FAILURES. 
,ADDRESS ERFOR? 
,BRANCH IF NO 
,P'RINT "ADP EPR" 

,POINT TO NEXT ENTRY IN ERROR STACK 
I IS THERE STILL AN ERROR BIT SET IN ERROR. 
,BR IF YES • KEEP FILLING ERROR STACK 
,TELL TYPOCT TO TYPE 6 WORDS OF ERROR STACK. 
,THE STACK POINTED BY R3 
,GO TO THE SUBROUTINE TO PLACE THE ADDRESS IN 
,AT LOCATIONS (R3) ANn (R3-2) 
,TYPE ERROR STACK (7 WORDS) 

ICLEAR ADDRESS/PARITY ERROR FLAGS 
,RESTORE R0 
lAND R3 
,APE WE RUNNING UNDER APT? 
,IF NOT THEN TEST FOR HALT 
,OTHERWISE INFORM THE APT 
,GOTO FATHLT AND WAIT FOR APT, 

,SAVE R2 TEMP 
,DOES THE OPERATOR REaUIRE THE PROGRAM TO HALT 
,ON ERROR 
,IF SO THEN HALT ON ERROR 

RI 

,CHECK FOR CONTROL-C KEY 

JSR PC.CHECKC ,IF CONTI<OL-C TIP ED THEN PRINT ERROR HISTORY 
,AND HALT AT FATHLT, 

7$, T5TB U42 IARE WE RUNNING UNDER ACT? 
BEQ 6. ,BRANCH IF NO 

4$, HALT JPROGRAM HAS HALTED ON ERROR. RI IS POINTING 
,TO A LOCATION WHICH sHOULD HAVE CONTAINED 
,THE WORD STORED IN R0 

6" MOV (SP)+.R2 ,RESTORE R2 
ADD n. (SP) ,RESTORE THE RETURN ADDRESS 
RTS PC ,RETURN FROM THE SUBROUTINE 

FATERRJ 
SEaERRI JSR PC. TPCRLr ,TYPE 'ERROR .' 

,ASCI! /ERROR 1/ 

,EVEN 

MOV USP) .... FATAL ,LOAD THE LOCATION HAUL WITH THE ERROR NUMBER 
INCe .. TYPCNT ,TELL $TPNUM TO TYPE I WORD 
MOV tl76.R3 ,'TPNUM USES Rl AS STACK 
HOV U8rATAL."CR3) ,PUT ERROR NO, ON STACK 

SEQ 0061 
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2824 
2925 
2826 
2927 
2828 
2829 
2830 
2931 
2932 
2833 
28]4 
2835 
2836 
2837 
2838 
2839 
2840 
2841 
2842 
284) 
2844 
2845 
2846 
2847 
2848 
2849 
2850 
2851 
2852 
2853 
2854 
2855 
2856 
2857 
2858 
2859 
2860 
2861 
2862 
2963 
2964 
2865 
2866 
2867 
2869 
2869 
2870 
2871 
2872 
2873 

(I) 
(I) 

2874 
2875 
2976 
2877 

DZKMA 

006174 
0~6176 
006202 
006206 
006210 
006212 

006216 
006222 
006226 

006232 
006236 
006242 
006246 

006252 
006254 
006256 
006260 
006262 
006264 
006266 
006270 
006274 
006276 
006302 
006304 
006310 
006312 
0063\ 4 
0063\6 
006320 
006322 
006326 
006332 
006336 

006340 
000344 
006350 
006354 

MACYlI 
DZKMAB,PII 

2878 0e6360 
2879 
2880 
2881 006362 
(Il 006362 
!I) 0~6366 

0) 
28a2 
2883 
2884 
2885 006370 
2886 006372 
2887 
2889 
2889 006374 
2890 006400 
2891 006402 
2892 006406 

006414 
2893 
2894 006416 
2895 
2896 006420 
2897 006424 
2898 006426 
2899 006432 

006440 
2900 
2901 006442 

005743 
00t767 
105737 
~~\326 
009000 
000137 

012637 
011637 
013706 

010067 
010167 
013701 
012700 

005701 
001442 
000241 
006001 
103005 
005710 
100406 
020027 
002032 
062700 
000766 
042710 
011001 
006101 
006101 
0~6101 
006101 
042701 
105237 
004767 
000050 

016700 
016701 
013746 
013746 

27(732) 

000562 
000420 

000250 

000J56 
000360 
000350 

000132 
000130 
000352 
172100 

t7 2136 

000002 

100000 

000777 
000300 
177242 

000024 
000022 
0~0360 
000356 
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~0~002 

004767 177550 
~00051 

"0000~ 
000000 

105737 000277 
001406 
004767 000160 
042101 020122 051105 
000122 

000207 

105737 000277 
001406 
004767 000134 
040520 020122 051105 
000122 

000207 

TST 
JSR 

APTHLT I TSTB 
BNE 

FATHLTI HALT 
J"P 

, PARERR 

-IR3) ,STPNUM REQUIRES THIS 
PC,FATY? ,TYPE ERROR NO, 
~j'ENV IRUNNING UNDER APT? 
FNDERR ,BRANCH If YES 

:fATAL ERROR OR ·C HALT, 
"RESTRT IRESTART T5T BUT DON'T CLEAR PASS COUNT 

,IN CASE ·C RESTART. 

, PARITY TRAP HANDLER 
,COME HERE FROM A TRAP TO 114, 
I THIS ROUTINE SEARCHES THE AVAILABLE PARITY MODULES AND IF ONE 
,HAS A PARITY ERROR BIT SET THE GET THE PARITY ERROR ADDRESS 
,AND CALL THE "ERROR" ROUTINE TO PRINT ERROR MESSAGE, 
,IF NO PARITY ERROR BITS CAN BE rOUND A FATAL ERROR Is DONE, , 
IREGISTER US AGE, 
,R0. HOLDS PARITY MODULE ADDRESSES 
,RIB GETS ERROR ADDRESS FOR "ERROR' CALL, 

PAPERR I MOV 
MOV 
MOV 

2" 

3S, 

PAGE 

,COME 
461 

MOV 
MOV 
MOV 
MOV 

TST 
SEQ 
CLC 
POR 
BCC 
TST 
BMI 
CMP 
BGE 
ADO 
SR 
SIC 
MOV 
ROL 
ROL 
ROL 
ROL 
SIC 
INCB 
JSR 
50 

MOV 
MOV 
MOV 
MOV 

23-12 

RTI 

HERE IF 

JSR 
51 

(SP)+,~#PARSP 
(SP)' UPARPS 
JOSAVR6,SP 

R0,SAVR0 
RI, SAVRI 
UPARMAP, RI 
1172100,R0 

RI 
4S 

RI 
28 
(R0) 
38 
R0,II72136 
4S 
.2,R0 ,POINT 
1$ 
1100000, (R0) 
(R0"RI 
RI 
RI 
RI 
RI 
.777,RI ,SAVE 
~'$PRERR 
PC, ERROR 

SAVR0, Re 
SAVRI, RI 
@'PARPS,-(SP) 
P'PARSP, -(SP) 

NO PARITY ERROR 

PC, FATERR 

,SET PARSP TO RETURN ADDRESS 
,SAVE PSW FOR RETURN 
,AND RESET THE SP SINCE NOT ENOUGH STACK ROOM 
,TO COMPLETE THE ERROR SERVICE ROUTINE, 
,SAVE R0 DURING PARITY SERVICE 
:SAVE RI DURING PARITY SERVICE 
,GET PARITY AVAILABLE MAP 
,R0" FIRST PARITY ADDRESS, 

,ANY PARITY MODULES AVAILABLE? 
,BP IF NO -FATAL ERROR-

:SHIFT PARITY MAP BIT INTO C BIT, 
,BRANCH IF THIS PARITY MOOULE NOT AVAILABLE, 
:PARITY MODULE ERROR sIT SET? 
,BRANCH IF YES -CALL "ERROR" ROUTINE 
,DONE ALL PARITY MODULES? 
,BR IF YES- GO TO fATAL ERROR CALL-

TO NEXT PARITY ADDRESS 
,AND KEEP TRYING 
,CLEAR PARITY ERROR BIT, 
,GET PARITY MODULE CSR 
,SHIFT ERROR ADDRESS BITS 11-5 INTO 15.9 

ERROR ADDRESS ONLY 
,TELL "ERROR" PARITY ERROR CALL, 
,-ERROR> REPORT ERROR MESSAGE 
J ******ERROFI NUM8EP 50****** 

,RESTORE R0 
,RESTORE RI 
:SET RETURN PSW ON STACK 
:AND SET RETURN ADDRESS ON STACK 

: RETURN TO TEST WHERE PARITY TRAP OCCURRED, 

FLAG FOUND SET 

:*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
:******ERROR NUMBER 51****** 

JFl0+Rl ARE SAVED HERE FOR PARITY TRAP DUE TO INSUFFICIENT 
,STACK SPACE BETWEEN 500.450. 
SAVR01 0 ,SAVE R0 DURING PARITY TRAP SERVICE 
SAVRII 0 ,SAVE RI DURING PARITY TRAP SERVICE 

TPADER 1 TSTB UTYPENB ,TYPE ERROR? 
SEQ IS ,BRANCH IF NO 
JSR PC, PNTMES , TYPE CR, LF AND "ADp ER" 
,ASC I Z I ADR ERRI 

.EVEN 
lSI RTS PC 

TPPRERI TSTB flTYPENB ,ERROR PRINTOUTS ALLOWED? 
SEQ IS ,BRANCH If NO 
JSR PC,PNTME5 :GO TO TYPE CR, LF AND "PAR ERR" 
.A5CIZ IPAR ERR I 

,EVEN 
I S I RTS PC 

SEQ 0062 

SEQ 0063 
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2986 
2901 
a8e I· TYPE OUT ROUTINE 
2989 I· ................ r;: 2910 I· 
2911 I" THIS ROUTINE IS USED BY THE PROGRAM TO TYPE OUT ANY CHARACTER 
2912 I" 
2913 
2914 086444 8U146 NOTYPI MOV RI.-ISP) 
2915 806446 816681 008002 MOV 2ISP)'RI 
2916 006452 105121 411 TST8 (RII+ IIF THIS TYPE OUT HAS BEEN SUPRESSED THEN 
2911 806454 8ell16 8NE .. I PREPARE TO RETURN 
2918 1106456 80"412 SR RETTYP 
2919 e86460 110146 STYPEI MOV RI.-(SP) ,SAVE RI 
2920 1186462 010046 MOV R8. -ISP) ,AND P0 ON THE STACK 
2921 006464 816601 000084 MOV 4ISP).RI ,PLACE THE ADDRESS OF MESSAGE TO 8E TYPED IN RI 
2922 886ne 112100 2., MOVB IRI) •• R0 ,PLACE THE 8YTE TO BE TYPED IN R8 
292) 086472 1101403 BEQ U ,IF IT IS END OF MESSAGE THEN GO TO .8 
2924 816414 004161 000012 JSR Pc.npCHR ,OTHERWISE GO TO TYPE THE CONTENTS OF R0 
2925 006500 000713 BR 2. 
2926 011UII2 012600 4'1 MOV (SPI+.R0 ,RESTORE R0 
2921 806504 085201 RETTYPI INC RI ICAUSE RI TO 
2928 086586 042701 000001 BIC II.RI ,POINT TO EVEN ADDRESS 
2929 006512 010166 008082 MOV RI.2ISP) ,MODIFY THE RETURN ADDRESS 
29]0 006516 812601 MOV ISP) •• RI 'RESTORE Rl 
29]1 1106528 0118416 BR UTYP I AND RETURN VIA RTS PC 
2912 
29H 886522 tl21l7 800048 800421 STPCHRI BITS 140. USENVM ,HAVE TYPE OUTS BEEN DISABLED? 
29]4 11065]11 801005 BN! U ,IF SO THEN RETUpN FROM THE SUBROUTINE 
29]5 11065]2 1057]7 171564 281 TSTB 'UTPS ,MUT HERE 
2916 0065]6 100315 BPL 21 ,UNTIL THE PRINTEP IS READY 
2931 11865411 1100]1 171566 MOVB R0.UITPB ,LOAD DATA TO BE TYPED INTO DATA REG, 
2918 801>544 1180404 481 8R EXTYP ,RETUPN 
29]9 
2940 886546 804767 171106 PCRLFI JSR PC.ITYPE 
2941 006552 805e15 11011 ,Ascn <15><12> ,CR/LF 
2942 e86556 .EVEN 
294] 806556 008207 EXTYP' NTS PC ,RETURN 
2944 
2945 e86560 004761 171162 TPCRLFI JSR PC.PCPLF ,TYPE CP/LF 
2946 086564 8007]5 8R ITYPE ,NOW GO TO TYPE THE REST OF THE MESSAGE 
2941 
2948 
29.9 8116566 032771 000020 171654 PNTMESI BIT t2e.PSWR ,PRINTOUTS ALLOWED? 
2950 006574 '''1l2] 8NE NOTYP ,BRANCH IF NO 
2951 006516 1237]1 ~0e1l42 11011046 CMP8 .. 42 .... 6 ,RUNNING UNDER ACT II? 
2952 006604 801717 BEQ NOTYP ,BRANCH IF YES -NOT PPINTOUT-
295J 006686 008764 BR TPCRLF ,SEND CP/LF AND TYPE MESSAGE, 

DZKMA MACYII 21(7)2) 115-AUG-16 IlIU PAGE 2]-14 SEQ 0065 
DZKMAB,PII ROUTINE TO TYPE OUT A DECIMAL NUMBEP 

295e 
2959 I" ROUTINE TO TYPE OUT A DECIMAL NUMBER 
2960 ," .... -.•........••••........•..•.•..• 
2961 ," 
3962 ,. THIS ROUTIN! IS USED TO CONVERT THE CONTENTS or LOCATION 
2963 I· DECWRO TO DECIMAL NUMBEPS AND TYPE THEN FOLLOWING ] SPACE8 
2964 ," 
2965 
2966 006610 8114167 1711]2 TYPDECI J8P PC.PCRLF ,TYPE CR/LF 
2961 
2968 00661 4 885046 ITPDECI CLR -(SP) 
2969 806616 811746 000112 MOV UDECWRD.-(SP) ,GET THE WORD THAT HAS TO BE CONVERTED TO A 
2970 ,DECIMAL NUMBEP 
2911 006622 162716 0001112 211 SUB 110 .. (SP) 
2912 906626 002483 BLT .. ,IF THE NUMBER IN ISP) WAS LESS THAN 10. THEN 
291] ,GO TO .. 
2974 11066]0 '85266 8118002 INC 2ISP) 10THEPWlSE ADD I TO THE LOCATION STORING te·s DIGIT 
2915 0066]4 ,00772 BR 2. ,AND RETURN TO U 
2916 01166]6 .62716 01111812 4$1 ADD 110,.eSP) 
2971 006642 052116 11118860 BIS t60.ISP) ,MAKE THE CONTENTS OF ISP) A DECIMAL NUM8ER 
2918 086646 112667 11811020 MOVB (5PI+.61-2 ,PLACE THE I'S DIGIT TO BE TYPED 
2979 11116652 .52716 000060 BIS t60.eSP) ,MAKE THE CONTENTS OF ISP) A DECIMAL NUMBER 
2980 006656 112667 800007 MOVB (SPI+.68-] ,PLACE THE 10'S DIGIT TO BE TYPED 
298\ 886662 004767 171572 JSR PC.tTYPE IGO TO TYPE THE NUMBER IN DECIMAL FOLLOWED BY 
2982 ,I SPACES 
2983 006666 020040 el0040 f11001160 ,Ascn 00/ 
2984 ,EVEN 
2985 1106614 ,8U07 681 ~T5 PC I RETURN FROM THE SUBROUTINE 
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2990 
2991 
2992 
3993 
2994 
2995 
2996 
2997 
2990 
2999 
3000 
3001 
3091 
]003 
3004 
3005 
3006 
3007 
3008 
3009 
3010 
3011 
]012 
30\3 
3014 
3015 
3016 
3017 
3018 
3019 
3020 
3021 
3022 
3023 
3024 
3025 
3026 
3027 
3028 
)029 
3030 
3031 
3032 
3033 
30)4 
3035 
3036 
3037 
3038 
3039 
3040 
3041 
3042 

006676 
006704 
006706 
006712 
006716 
006720 

006722 
006724 
006730 
006734 
006736 
006740 
006742 
006744 
006746 
006750 
006752 
006754 
006760 

006764 
006766 
006712 
006774 
006776 
007000 
007004 
007010 
007012 
007014 
007016 
007020 
007022 
007026 
007030 
007034 
007036 

032777 
001054 
004767 
004767 
000447 
012123 

012113 
105237 
052743 
1061 !3 
103376 
00500" 
106113 
006100 
106113 
006100 
000405 
004767 
020040 

005000 
012723 
000241 
006113 
006100 
032700 
004767 
005000 
006113 
006100 
006113 
00610~ 

1053&3 
001361 
105337 
001347 
000207 

020000 

177634 
000012 

000314 
000004 

000006 

000060 
177512 

177776 

M0314 

171544 TYPERRI 

OCTTYP, 

TYPOCTI 
211 

RPTOCT I 

FATYP, 
STPNUM, 
48, 

OCTxrl 

,. OCT~L TYPE OUT ROUTINE 
I" ," ," ," ," 
" ," ," ," ," ," 
BIT 
BNE 
JSR 
JSR 
BR 
MOV 

MOV 
INCB 
BIS 
ROLB 
BCC 
CLR 
ROLB 
ROL 
ROLB 
ROL 
SR 
JSR 
,ASC I Z 
.EVEN 
CLR 
MOV 
CLC 
ROL 
ROL 
BIS 
JSR 
Cl.R 
ROL 
ROL 
FOL 
ROL 
OECB 
BNE 
DECB 
SNE 
RTS 

THIS ROUTINE IS USEO TO TYPE OUT THE OCTU VALUES 
CONTROL SHOULD COME TO THIS ROUTINE WITH U POINTING TO 
THE LOW ORDER BITS (I,E, BITS 0-15l OF THE ADDRESS TO 
BE TYPED WHERE AS R3-2 SHOULD CONTAIN THE HIGH ORDER BITS 
(I,E, BITS 16 , 17l, CONTENTS OF LOCATION R3-1 AND R0 ARE 
DESTROYED BY THIS SUBROUTINE 
BYTE TYPCNT SHOULD BE sn TO THE NUMBER OF WORDS THAT HAVE 
TO BE TYPED, 

.20000,~SWR 
OCTXT 
PC,PCRLF 
PC, TYPOCT 
OCTXT 
(Rll.,(U). 

(RIl+.!Rll 
"TYPCNT 
14,·(Rll 
( R3l 
21 
R0 
( R3l 
R0 
( R3l 
R0 
STPNUM 
PC, GTYPE 
I I 

R0 
'6.!R3l+ 

(R3l 
Re 
#6121, R0 
PC, STPCHR 
R0 
( R3l 
R0 
(R3) 
R0 
-2(R3l 
4$ 
hTYPCNT 
RPTOCT 
PC 

,ERROR PRINTOUT WANTEO? 
,BRANCH IF NO 
,TYPE CRILF 
,TYPE OCTAL NO, 
,RETURN VIA RT5 PC 
,PLACE THE HIGH ORDER BITS ~T LOCATION POINTED 
,BY R3 
,AND NOW PLACE THE LOW OROER BITS 
,ENABLE THE TYPE OUT OF ONE OCTAL WORD 

,GET BITS 17 & 16 INTO R0 

, TYPE 3 SPACES 

,ENABU THE TYPE OUT OF 6 OCT~L DIGITS 

,PLACE THE CARRY FROM (R3l IN R0 
,OR THE CONTENTS OF R0 WITH AN ASCII 
, TYPE THE OCTAL NUMBER STOREO IN R0 

,PLACE THE C~RRY FROM (R3l IN Ra 

,PLACE THE CARRY FROM (R3) IN R0 
,IF WE HAVEN'T TYPED THE 6 OCTAL DIGITS 
,THEN REPEAT FROM 45 
,IF ALL THE WORDS REQUIRED HAVE NOT BEEN 
,TYPED THEN REPEAT FROM RPTOCT 
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3047 
3048 

" 
ROUTINE TO SET UP MEMORY MANAGEMENT REGISTERS 

3049 ,. • __ .................... .,..IIIt ...................................... ", .......... _ ...... __ ... "" ... 

3050 ," 
3051 ,- PROGRAM CONTROL COMES HERE TO OETERMINE IF THE MEMORY MANAGEMENT 
3052 ," IS AVAILABLE OR NOT, INO IF IT IS AVAILABLE THEN WHETHER 
3053 ,. THE MEMORY ABOVE 28K IS REQUIRED TO BE TESTED OR NOT, 
3054 ," 
3055 
305& 007040 012702 001400 MEMMNG, MOV #I400,R2 
3057 007044 105037 000276 MMREGI CLRB ~.MMAVA ,CLEAR THE BYTE THAT IS SUPPOSED TO INDICATE 
3058 'TH~T MEM, MANAG, IS AVAILABLE FOR TESTING 
3059 007050 032777 010000 171372 BIT 110000,@SWF ,HAS THE OpERATOR ASKED TO CHECK MEMORY MANAG, 
3060 007056 001441 BEQ RETMM ,IF NOT THEN RETURN FROM THE SUBROUTINE 
3061 ~07060 012700 000004 MOV .4, R0 rPREPARF. TO SETUp TIME OUT VECTOR 
3062 007064 012720 007164 MOV INOMM, (R0l' ,RETURN AODFESS TO NOMM 
3063 007070 012710 000340 MOV 040, (R0l ,AND WITH A PSW OF 340 
3064 007074 005037 177572 eLR "SR0 ,TRY TO REACH MEM, MANAG, SR0 
3065 007100 105237 000276 lNCB "MMIVA ,IF IT IS AVAILABLE THEN SET MEM, MANAG, IVAILABLE 
3066 ,BYTE 
3067 007104 012701 172340 MV 1172340,RI ,RI IS POINTING TO PAR0 
3068 "07110 005021 eLF (Rll' ,PAR0 WILL POINT TO BANK 
3069 007112 062702 000200 28 I ADO 1200,R2 
3070 007116 010221 MOV R2,(RIl. ,SETUP PARI·P~R6 
1071 007120 020121 172356 CMP RI,1172356 
3072 007124 103772 eLO 2S 
1073 007126 012711 007600 MOV 17600, (RI) ,PAR7 IS POINTING TO THE 110 PAGE 
3074 001\ 32 012701 172300 MOV 1172300,RI 
3075 007136 012721 077406 4$1 MOV 177406, (Rll. ,SETUP POR0-PDR7 
3076 007142 020127 172316 CMp RI, U 72316 
3077 007146 101773 BLOS 48 
3079 007150 005237 177572 INC USR0 ,ENABLE MEM, MANAG, 
3079 007154 005010 SRETMMI CLR (R0l ,RESTORE TIME OUT TRAp VECTOR FOR ANY FUTURE TRAP 
3080 007156 012740 000104 MOV IBUSER,-(R01 
100 I 007162 000207 RETMM, RTS PC 
3082 
3083 007164 022626 NOMMI CMP (SPl., (SPl. ,RESTORE STACK POINTER 
3084 007166 004767 177366 JSR PC,TPCRLF ,TYPE "NO MEMORY MANAGEMENT MESSAGE 
J085 007172 04751& 046440 043516 ,ASCll INa MNGI 

007200 000 
3086 007202 ,EVEN 
3007 007202 004767 176730 JSR PC,FATERR '*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT 
(Il 007206 000052 52 r******ERROR NUMBER 52****** 
Ol 

]088 007210 090761 BR $RETMM , RESTORE TIME OUT TRAP VECTOR 
3009 
3090 907212 91 )702 172354 UPMMI MOV U172154,R2 ,PREPARE TO UPDATE MEMORY MANAG, REGISTERS 
]091 007216 000712 BR MMREG 

SEQ 0066 

SEC 0067 
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3096 
3097 
1098 
1099 
3100 
3101 
lI02 
3103 
3104 
3105 
110b 
3107 
110B 
1109 
3110 
3111 
1112 
3113 
l114 
1I15 
3116 
3117 
1llS 
1119 
3120 
] 121 
Jl22 
3111 
3114 
3115 
1I16 
3117 
31lB 
] 1]2 
liB 
3134 
1135 
lB6 
1I37 
11 ]8 
11 ]9 
1140 
]141 
]141 
314] 
JIB 
3145 
3146 
3147 
lI48 
3149 

007210 
0~7224 
007226 
007232 
007234 
0072]6 
0072 4 2 
007244 
007250 
007252 
007254 
007260 
007262 
007266 
007270 
007272 
007274 
007276 
007 ]00 
007302 
007304 
007306 

007310 
007314 

007]16 
007322 

00506 ] 
01011 ] 
105737 
001425 
010146 
042701 
04011 ] 
052701 
006001 
10337. 
062701 
011101 
052701 
006101 
103376 
00610\ 
006143 
006101 
006\11 
050111 
012601 
000207 

016143 
005043 

116113 
000207 

177776 

000176 

017777 

004000 

172340 

010000 

177777 

,. 16 BIT ADD~E58 GENERATOR 
r" ........................................................ ... 
I" 
I' ,. 
l' 

" 1· ," 
PUTADR, CLR 

MOV 
TST8 
SEQ 
MOV 
SIC 
SIC 
BIS 

21, ROR 
BCC 
ADD 
MOV 
BIS 

4$, ROL 
Bec 
ROL 
POL 
ROL 
ROL 
BIB 
MOV 

bS, PTS 

THIS SUBROUTINE IS USED TO PLACE THE ADDRESS STOPED IN PI 
IN THE LOCATION POINTED BY Pl. THE ADDPESS IN RI IS CONVERTED 
TO AN 19 BIT ADDRESS ONLY If MEM, MANAG, IS AVILABLE IN WHICH 
CASE THE HIGH ORDEP BITS Of THE ADDRESS ARE PLACED IN LOCATION 
POINTED BY R3-2 

.2(R3) 
PldP3) 
@.MMAVA 
6a 
RI. -(SP) 
117777. PI 
PI.(Pl) 
#4000.RI 
PI 
2& 
.172140,RI 
(PIl ,RI 
*10000, P! 
PI 
4S 
PI 
.( R3l 
RI 
(R3) + 
RldR3) 
(SP1+.RI 
PC 

,PLACE THE ADDPESS STOPED IN RI IN LOCATION (R3) 
,IS THE MEM, MANAG, AVAILABLE 1 
,IF NOT THEN RUURN fROM THE SUBROUTINE 
,SAVE PI 
,CLEAR BITS 0-12 OF THE ADDRESS IN RI 
,LEAVE BITS 0-12 or THE ADDRESS IN (R]l 
,PREPARE TO sHIFT RI BY 12 PLACES 

,GET THE NUMBER OF PAR IN RI 
,GET THE ADDRESS Of PAR IN RI 
,LOAD PI WITH THE CONTENTS OF PAR 

,PLACE THE ADDRESS BITS 1].17 IN BITS 11-15 OF RI 

,PLACE BIT 17 IN LOCATION POINTED BY R]-2 

,PLACE BIT 16 Of THE ADDRESS 
,PLACE BITS 13-15 OF THE ADDRESS IN LOCATION (Rl) 
: RESTORE RI 
,RETURN FROM THE SUBROUTINE 

" GET ADDRESS FROM THE APT MAILBOX 
1* ........... "" ....................................................... ... 

," 
," THIS SUBROUTINE IS USED TO GET ADDRESS FROM APT MAILBOX AND 
" PLACE IT IN THE LOCATION USED BY THE PROGRA~ TO DEFINE THE 
r* MEMORY BOUNDFIES 1 

" PROGRAM CONTROL SHOULD COME TO THIS SUBROUTINE wITH RI POINT. 
," ING TO THE MEMORY TYPE IN THE APT MAILBOX AND R3 pOINTING TO 
," THE LOCATION+2 "HERE tHE LOW ORDER BITS OF THE ADDRESS HAVE 
,. TO BE ?!.ACED 

" 
GETADR, MOV 

C!.R 

MOVS 
2$, Rrs 

1(RIl.-(R3l 
• (R3) 

-I(Rl) ,cR3) 
PC 

,PLACE THE LOW ORDER BITS Of THE ADDRESS 
,CLEAR THE LOCATION WHERE THE HIGH ORDER BITS 
,HAVE TO BE PLACW 
'PLACE BITS 16 , 17 
,RETURN rROM THE SUBROUTINE 
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3154 
3155 
]156 
1157 
3158 
JI 59 
3160 
31bl 
3162 
316 J 
3164 
3165 
lIb6 
3167 
3168 
3169 
3170 
3171 
3172 
3173 
3174 
3175 
3176 
1177 
3178 
1179 
31 B0 
]IBI 
]182 
]183 
1184 
]188 
]189 
] 190 
3191 
3192 
]193 
3194 
l\ 95 
3196 
]197 
Jl9B 
3199 
3200 
3201 
3202 
]203 
3204 
3205 
]206 
3201 
320B 
3209 
1210 
3211 
3212 

0~7324 

007330 
007)]2 
007334 
007340 
007344 
A07146 
007350 
007352 
007356 
007 ]60 
007.l64 
007370 
007372 
007374 
007400 
007402 

007404 
007410 
007412 
007416 
007422 

007424 
.07426 
007430 
007434 

105237 

.,230, 
011 ]02 
042102 
052702 
006001 
006002 
103375 
105737 
001405 
1050]7 
052702 
000765 
012301 
012100 
040001 
000207 

,05737 
001404 
005037 
105037 
.0.207 

010046 
010346 
042703 
052703 

.00315 

000315 

000315 
000100 

16000. 

000176 

177572 
000276 

017777 
.,0000 

," CONVERT 18 BIT ADDRESS TO THE PAR fORM 

" " THIS SUBROUTINE IS USED TO CONVEPT 18 BIT ADDRESS STORED IN 
'" LOCATIONS POINTED BY R3 AND R3+2 TO THE fOP" IT WILL BE STORED 
" IN A PAR, THE RESULT IS LEfT IN R2, PI IS LOADED WITH BITS 
," 0-12 Of THE ADDRESS AND R0 WITH 160e00 
," 

SGTSIZ, INca 

GETSIZ, MOV 
MOV 
SIC 

2$, BIS 
48, ROR 

ROR 
SCC 
TSTB 
BEQ 
CLPB 
BIS 
8R 

681 MOV 
MOV 
BIC 
RTS 

@'SAVKBB 

(R])+.RI 
(R] l. R2 
U7777.R2 
1f:40,Fl:2 
RI 
R2 
4$ 
USAVReB 
68 
@'SAVKBB 
#100,P2 
48 
(P] l +. RI 
#160000. R0 
R0. RI 
PC 

,PREPARE TO pLACE ADDRESS BITS 13-17 IN BITs 
,0-4 OF P2 

,LOAD R2 WITH THE LOw ORDER BITS or THE ADDRESS 
,CLEAR ADDRESS BITS 0-12 

,ROTATE PI AND R2 7 TIMES 

,PLACE THE LOW ORDER ADDRESS BITS IN RI 

,LEAVE BITS 0-12 or THE ADORESS IN RI 
,RETURN fROM THE SUBRORNE 

," SUBROUTINE TO DISABLE MEMORY MANAGEMENT 
I· ........................................................... "' ......................... ... 

l' 
" THIS SUBROUTINE IS CALLED TO DISABLE THE MEMORY MANAGEMENT 
" UNIT 

CLRMH, TSTB 
BEC 
etR 
CLRB 

IS, RTS 

UMMAVA 
IS 
USR0 
UMMAVA 
PC 

" GET BANK NO, UNDER TEST 

,WAS THE MEMORY MANAGEMENT ENABLED 1 
,IF NOT THEN GO TO IS 
,DISABLE THE MEMORY MANAGEMENT 
,AND DO NOT ATTEMPT TO TEST MEM, MANAG, 
,RETURN FROM THE SUBROUTINE 

, CALLEO BY ERPTYP AND TSTI3 TO GET BANK NO, UNDER TEST INTO PBNK, 
,REGISTERS 
,RA.POINTER TO PAR UNDER TEST 
,R3.VIRTUAL ADDRESS ON ENTRY 
,Re.R) ARE RESTORED ON EXIT, 

GETBNK, MOV 
MOV 
SIC 
BIS 

Re.-(SP) 
P3. -(SP) 
117777, R3 
.U000.Pl 

,SAVE pe 
ISAVE R] 
,SAVE ONLY VIRTUAL BANK BITS 

,SETUP Rl SHIFT BIT 

SEQ 0068 

SEQ 0069 
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007440 
007442 
807444 
007446 
001452 

007U4 
007456 
007462 
007464 
007466 
"07470 
887472 
007476 
007500 
007502 

809141 
006003 
10U76 
1115737 
001407 

1106l0J 
062711l 
81 \l00 
006380 
00U80 
110011] 
0Ull7 
812603 
012600 
000207 

1100276 

172340 

000312 

lSI 
CLC 
ROR 
BCC 
TSTB 
BEQ 

R3 
\I 
UMMAVA 
2e 

,GET PAR ADDRESS AND PHYSICAL 
ASL Rl 
ADD .172340,R3 
MOV (R]I,R0 
ASL R0 
SWAB R0 
MOVB R0,R3 

211 MOV R],a'PBNK 
MOV (SPh,R3 
MOV (SP)+,R0 
RTS PC 

,SHIFT A BANK BIT 
,UNTIL IN BITS <210> OF P3 
,MEMORY MANAGEMtNT UNDEP TEST? 
,NO EXIT 

BANK NO, 
,MAK! R3 PAR ADDRESS OFFSET, 
,MAKE FULL PAR ADDRESS. 
,GET PAR CONTENTS 

,SHIFT BANK BITS TO BITS <7'0> 
,SET R3 TO PHYSICAL BANK NO, 
,STORE PHYSICAL SANK NO, 
,RESTOR! Rl 
,RESTORE R0 
,RETURN TO CALLER 

, PARITY ENABLEIDISABLE ROUTINE 

SEQ 01170 

)213 
3214 
3215 
32t6 
3217 
32t9 
32\9 
3220 
3221 
3222 
1223 
3224 
3225 
3226 
l227 
3n8 
3229 
l230 
3211 
l232 
l211 
1214 
3235 
l216 
3217 
3238 
3n9 
3240 
3241 
l242 
3143 
3244 
3245 
3246 
3247 
3248 
3149 
]250 
3251 
]252 
3253 
3254 
3255 
3256 
3257 
3258 
3259 
3260 
]261 
3262 
326) 
3264 
3265 
3266 
3267 
3268 

, , , , , 
THIS POUTINE ENABLES OR DISABLES PARITY MODULES AND PRINTS ASSOCIATED MEASSAGES, 
IF PARITY AVAILABLE THEN BITI) OF "REL" IS SET AND "PAR"ITY IS PPINTED, 

00751H 
007512 

AnSI4 
007520 
007524 
enS26 
007532 
007536 
007542 
1007544 
007550 
007552 
007554 
007556 
007562 
007564 

el2777 
801460 

012700 
012710 
8607\0 
0850]7 
812701 
012703 
0\0241 
050])7 
0110241 
B3600J 
IU172 
01271 II 
005712 
8014)] 

0041100 

1/100004 
000122 

01111152 
172140 
100000 

0110]52 

170736 

ALSO THE BACKGROUND TEST PATTERN (LOC, BAKPAT) IS SETo]76 

,REGISTER USAGE, 
,PII. POINTS TO BUS TIMEOUT TPAP VECTOP (LDC, 41 
,Ria HOLDS PARITY MODULE UNIBUS ADDPESS, 
,R2. ON ENTRY HOLDS ENABLEIDISABLE CODE , 
, IF P2.0 THEN DISABLE 
, IF R2.1 THEN ENABLE 
,R3a SCRATCH TO SETUP LOC, PARMAP WITH A MAP OF PARITY MODULES PRESENT, 

,CALL IS 
, MOV 
, JSR 

PARITY, lilT 
SEQ 

lSI 

211 

lS, 

MOV 
MOV 
ADD 
CLR 
MOV 
MOV 
MOV 
illS 
CLC 
ROR 
RCC 
MOV 
TST 
IIEQ 

II,R2 ,ENABLE CODE 
PC, PARITY 

".RII 
,sa-,-6, (R01 
PC, (R0) 
UPARMAP 
1172140,RI 
11011000,Al 
R2,-(RII 
R3, UPARMAP 

R3 
21 
tIIUSER, (R01 
R2 
68 

,PARITY TEST WANTED? 
,BRANCH IF NO 

,POINT R0 TO BUS TIMEOUT ADDRESS, 
,SET RETURN FROM TIMEOUT TRAP TO 5. 
,tN THE CURRENT BANK, 
,CLEAR PARITY MAP HOLDER, 
,SET PI TO LAST PARITY MODULE ADDRESS.2 
:SET P3 TO PAPMAP AVAILABLE CODE BEGIN, 
:ENABLE A PARITY MODULE. TRAP IF NOT AVAILABLE, 
:NO TRAP TO 5S, SO SET PARITY AVAILABLE, 

,SETUP NEXT PARMAP BIT 
,BRANCH IF NOT DONE ALL P.RITY ADDRESSES, 
,RESET BUS TIMEOUT TRAP VECTOR 
,IS THIS A DISABLE CALL? 
,BRANCH IF YES (EXITI 
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3269 
3270 
3271 
3272 

3273 
3274 
Itl 
(I) 

]275 
3276 
3277 
3278 
3279 
3280 

3281 
3282 
3283 
3284 
3285 

007566 
007572 
007574 
007600 
007606 

007610 
0076\4 

007616 
1107624 

807632 
007636 
007644 

O07646 

0057)7 
001011 
004767 
047516 

000 
0076\0 
004767 
000053 

1527)7 
1112737 

004767 
04052~ 

00~ 
007646 
000405 

000352 

\76760 
050040 051101 

176322 

000040 000405 
AII0176 0"'0116 

176722 
1144522 054524 

4$1 

TST 
8NE 
JSR 
,ASCI! 

,EVEN 
JSR 
5] 

BI6B 
MOV 

JSR 
,ASCn 

,EVEN 
BR 

UPARMAP 
4S 
PC,TPCRLF 
INO PARI 

PC,FATERR 

140,UREL 
1376,UUKPAT 

PC,TPCRLF 
IPARTTy! 

EXITC 

,WERE ANY PARITY MODULES FOUND? 
,BRANCH IF YES 
,PRINT "NO PAR" 

I*ERROP" REPORT ERROR MESSAGE AND HALT AT 'ATHLT 
: •• ****ENROR NUMBER 53 •• **** 

,SET PARITY UNDER TEST FLAG 
,SET SACKGROUND PATTEpN Tn 
,WORST CASE PARITY CODE, 
,PPTNT "TST PARITY" 

,AND EXIT VIA RTS PC 

,GET HERE IF PARITY ADDRESS TIMED OUT TO LDC, 

SEQ 0071 
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)296 007650 022626 511 CMP (SPI., (SP). IRESET STACK FROM TRAP 
3297 097652 000737 SR 31 ,KEEP TRYING PARITY ADDRESES, 
)298 
)299 007654 142737 000040 000405 611 BICB U0,UREL ,CLEAR PARITY TESTING FLAG 
)]~0 007662 EXITC, 
H01 PA7662 000207 HI RTS PC ,RETURN TO CALLER 
3302 
H0) 
H~. 
))05 
H06 ,CHECKC 
3307 , THIS ROUTINE CHECKS IF CONTROL-C WAS TYPED AT THE END OF EACH 
U08 ,TEST OR IN THE ERPOR TYPE ROUTINE, 
))09 ,IF CONTROL_C TYPED THE PROGRAM IS RETURNED TO LOWER MEMORY IF IT WAS 
HI0 ,RELOCATF.D AND THE ERROR HISTORY IS PRINTED OUT, 
HII ,FJNALLY IT HALTS AT FATHLT, 
HI1 
H\3 007664 105037 000)15 CHECKC, CLRB UUVKBB ,INIT CONTROL-C FLAG. 
HI4 007670 105737 177560 TSTB ttTKS ,ANY CHAR, TYPED? 
))IS 007674 1~0J72 BPI. EXITC ,BR IF NO-EXIT VIA RTS pc-
))16 007676 113702 177562 MOVB flUBB,R2 ,GET THE CHAR TYPED, 
HI7 007702 042702 000200 BIC 1200, R2 ,CLEAR THE PARITY BIT, 
HI8 007706 122702 000003 C"PB n,R2 ,IS IT CONTROL-C? 

" )1I9 007712 001)6 ) BNE !KITC ,BRANCH IF NO .EXIT VIA RTS PC. 
H20 007714 110237 000115 MOVB R2,USAVKBB ,ELSE STORE THE CHAR, FOR USE AS A FLAG, 
3321 007720 004767 1766)4 JSR PC,TPCRLF ,PRINT ··C· 
3322 007714 041536 000 ,ABCtz rCI 
3323 007730 ,EVEN 
3324 0077)0 000167 175104 J~P RELOER ,GO RETURN PROGRAM TO LOWER CORE IF RELOCATED, .. 33?5 
3331 007744 ._1744 
3333 007744 000090 ENDPRG. 0 ,THIS BEGINS THE STORAGE FOR THE ERROR HISTORY 
3334 'STACK,FOR EACH 4K BANK 18, BYTES ARE SAVED, 
)335 'ALSO THE ABSOLUTE LOADER AND xxoP CODE IS SAVED 
H36 .AFTER THE ERROR STACK, 
3337 ,YOR 4K MEMORY SIZE THEN PROGRAM.774h22.7776 
13H 000001 .END 
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ABAsr • 000000 BRTPSZ 001012 NOTYP 006444 START 000280 UTABL 000420 
ACDWI • 000000 BUSER 000104 OCTTYP 006720 STRTOI 000302 S£TENO 000450 
ACDW2 • 000001\ CHECKC 0~7664 OCTXT 007036 SWlPAT 00e120 GFATAL 000402 
ACPUOh 0011000 C~DONE 005\06 ONEPAS 000556 SWHALT 001664 'GTBtz 007324 
ACTII 1'05572 CLRMEM 001466 PARERP 006216 SWR 0004511 IHD = 008002 
ADDW0 • 000~00 CLRMM 007404 PARFL 0054)2 SWREG 0110176 'HIBTS 000276 
AODWI • 000000 CNTSCP 00\644 PARITY 007504 SW\I • 00401111 8HIMAX O00334 
AODWU= 000000 CONT 001526 PARMAP 000352 TBL 001U0 UBB -177562 
ADDWI \0 000000 CONTMM 005114 PARPS 000)60 TKS = 17756O SMADRI 8084)2 
ADDWI2= 000000 CTLC 005570 PARSP 000356 TPADER 006374 IMADR2 000436 
ADDWUo 000000 DECWRD 0003\2 PASYLG 800306 TPCRLF 006560 IMADR) 800442 
ADDWI4_ 000~0~ ENDPAS 005276 PBNK 000l! 2 TPPRER 006420 IMADR4 000446 
ADDWI5- 00000~ ENDPRG 007744 PC ='008007 T~YSR 001014 SMAIL 000400 
ADDW2 _ 000000 ENOSTK 008310 PCRLF 006546 TSTGO 001666 IMAMSI 0084)0 
ADDW) - 000000 END0 002\32 PNTMES e86S66 TSTMM 005120 SMAMS2 008434 
ADDW. II 00000Q1 ENOl 002232 PUTADR 007220 TSTREL 001320 SMAMSl 000440 
ADDW5 • 000000 ENDI0 001772 PWPDN 000078 TSTRP 000570 IMAMS4 800444 

" 
ADDW6 - 000000 EHDI2 0043\6 PWRUP 800136 TSTSCP 00\6)2 SMAXN 800)36 
ADDW7 - 00000~ END2 002)42 REI. • 000405 TSTSIZ 00132. ,MBADR 008180 
ADDW8 • 900000 END3 002610 RELBOT 008322 TST0 001792 SMSGAD 8804\4 
ADDW9 • 000000 END4 002720 RELOC 004746 TSTI 002\34 'MSGLG 0004\6 
ADEVCT. 000000 END5 00)066 RELOER 005040 TSTI0 00)446 ,MSGTY 800400 
ADEVM _ 000000 END6 00)222 R!STRT 000250 T8TII 0U774 'MTYPI O00431 
AENV - 000000 END7 003444 PUMM 007162 TSTI2 004046 IMTYP2 008435 
lENVM • 000000 E~RDR 805600 RETSTK 00S)36 TSTU 004320 IMTYP) 880441 
AFATAL. 000000 ERRTYP 005716 RETTYP 006504 TST2 002234 ,HTYP4 000445 
A~ADRI. 000000 EXITC 007662 RLODER 005546 TST3 002344 SNWTST" 808001 
AMADR2= 000000 EXTYP 006556 RPTOCT 006754 TST4 0026\2 'PASS 008406 
AMADPla 000000 FAILNM 005)74 RPTI0 003466 T5T5 002722 'PASTM 08el84 
A"ADR4- 000000 FATERR 006\36 RPTII 004Al2 TST6 003070 SPRERR 08n80 
A~AMS\o 000000 FATHLT 006210 RPT6 003\06 TST7 081224 IRETNH 007154 
AMAMS2- 000000 FATYP 006764 R0 .'000000 TYPCN! 808314 UVPC • 80e844 
AMAHn. 080000 FNDEPR 006064 RI .U08001 TYPDEC 006610 UWR · 000ee8 
AMA"S" 000000 GALLOP 0el472 R2 ."O0002 TYPEN! 008277 UWREG 880422 
AM8GADa 000000 GETADR 0073\0 R] .'0000el TyPEOP 805470 lTESTN 00048. 
AMSGLG. 80e00~ GETBNK 007424 R4 ·'000004 TYPERR 006676 ITN • 0e8014 
A~8GTY= 008000 GETSIZ 807330 RS .\800005 TYPMEM 801182 fTPB · 177566 
AMTYPI. 1180000 HIGHAD 000332 SAVKBB 000315 TYPOCT 806730 fTPCHR 006522 
AHTYP2· 800000 HIGHTW 000330 SAVLDR 001242 TYPSIZ 001130 fTPDEC 806614 
AMTYp)a 800000 LOOP 001536 SAVLOC 000354 TYPSTK 005316 fTPNUM 806766 
AHTYP .. 00000011 LOW ADD 00"326 BAVMAX 800)42 uPMM 007212 .TPS a 177564 
APASS • 800000 LOWBNK 080384 SAVR8 006378 WRTMEM 000120 npSTK 00U", 
APRIOR_ 00"000 LOWER 005112 SAVPl 006372 81 . "08801 fT8TM 0803e2 
APTH~T 806202 LOWTWO 000324 SlVR4 000344 IADERR 000301 lTyPE 006460 
APTSIZ 000724 M . 008280 SAVR5 000]46 ,APTHD 800276 eUNIT 80"412 
UNREGs 0001180 NAUDR 005224 SAVR6 0~03S0 teNTNM 0051411 ,UNITM 800]86 
ATESTNa 00'088 MAXMEM 008348 SCOPE a 808240 .CPUOP 800426 IUSNR 8011424 
AUNIT • 808000 MEMMNG 087040 S!QERR 006136 'DEVCT 808410 8Z · 808162 
AUSWR • 000000 MEMTST 001460 SETSTK 001164 .DOAGN 005542 liZ • 807734 
AVECTla 000000 MMAVA 008276 SETSNR 000656 IENDAD 088156 UM · 888280 
AVECn_ '00000 MMREG 807044 BLrSn 801024 ,ENV 800420 ,$X • 881276 
BUPAT 80"316 N • 808054 SP .'000086 atHVN 80e421 a 887746 

ERRORS DETECTED. 0 



DZKMA MACYII 37(732) eS.AUG.'6 13143 PAGE 34-1 
DZKMAB,PII SYM80~ TA8LE 

DEfAULT GLOBALS GENERATED I 0 

*DZKMA8,DZKMAB_DZKM18,PII 
RUN.TIMEI 25 26 ,8 8ECONDS 
RUN.TIME RATIOI le4/S4-I,9 
CORE USED I 12K (23 PACES) 

SEQ e074 


