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TEST O - 124K OF MF11S-K MEMORY 
COMPUTER THAT DOES NOT PERFORM 
AR DATO CYCLE FOR ALL INST- 

THIS PROGRAM cen fe RUN UNOER XXDP, APT AND ACT MONITORS. 
ON PROCESS NO HARDWARE SWITCH REGISTER, SOFTWARE 
GHITCH REGIS ER. = TH BeATTON 17& AND SOFTWARE SISPLAY 
REGISTER = LOCATION 174.
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(1.1) GETTING STARTED 

Tere ORE SWITCH REGISTER SET LOCATION 176 TO OBTAIN SWITCH 

TO START: 

a. Staet al cu REGISTER = 00000 

C. (eae THE CONTROL REGISTER 
fs fenory Lintts i L ints 1 Tmesat CL 

a con A ROORESSES WILL BE PED A 

. BTTON M,s FOR ST oPRINTOUT CTED. 
P- Fe Bld e01* WILL Tate IseA VERIFY 

pass AND THE TEST IS NOT COMPLETE UNTIL RAEN PRSS 802” 

F. TO ae THE TEST. TYPE CONTROL-C, THIS WILL INSURE THE 
PROGRAM IS RELOCATED BACK TO LOWER MEMORY AND THAT THE MEMORY 

FRRORS SEO RCED DURING TESTING. ANY 
ONLY RECOGNIZED AT THE END 

OF THE CURRENT SUBTEST. 
AN HALT OCCURS SEE SECTION 6.0. IF AN 

ERROR @ IS TYPED SEE SECTION 6.2. 

"CAUTION! BEFORE “DIGGING” INTO THE LISTING REAC 
SECTION 9. 

SWITCH SETTING SUMMARY (SEE SECTION 4.1 FOR DETAILS) 

81715(100000) HALT ON ERROR 
BIT14( ) {30P_IN ND oer ee BY BITS <4:0) 
BIT13( ) INHIBIT 
BIT12(010000) OISABLE TESTING ABOVE eCBK (MEMORY MANAGEMENT. 
BIT11(004000) ENABLE PRINTOUTS OF SINGLE ARRAY ERRORS 
BI1T10(000000) HALT AFTER EACH TEST 
B1709(001000) INHIBIT PROGRAM OCATION 
B1T08(000400) TYPE FIRST FAILING BIT ERROR PER 4K. 
BIT07(000200) ENABLE XOR PRINTOUT FOR ARRAY TESTS 
81T06(000100) INHIBIT MEMORY SIZING 
BITOS(O000040) INHIBIT “END PASS sxx” AND “RELOC” PRINTOUTS 
BITO4-81T00 BEGINNING TEST NUMBER. 

[2.0] REQUIREMENTS 

[2.1] EQUIPMENT 

STANDARD 11 FAMILY COMPUTER WITH A CONSOLE OUTPUT DEVICE 
ANC FROM 3cK TO 124K OF MSIIK MEMORY ‘WITH EXCEPTION IN 1.0) .
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LOADING PROCEDURE 

USE STANDARD PROCEDURE FOR POP-11 ABSOLUTE BINARY FORMATTED TAPES. 

STARTING PROCEDURE 

SWITCH SETTINGS 

SOF TWARE SWITCH REGISTER = LOCATION 176 

8171S( 100000) 

BIT14( ) B1T13« 020000) 
BIT12(010000) 

BIT11( 004000) 

BIT10( 002000 ) 

81709(001000) 

B1T08( 000400 ) 

BI 707 (000200 ) 
B1IT06(0001C9) 

8170S‘ 000040: 

HALT ON ERROR (SEE S.0) 

IAeTatT ERROR PRINTOUTS AND ERROR HISTORY. PRINTOUTS. 
ERROR HISTORY CAN STILL Be OBTAINED BY TYPING tC. 
DISABLE TESTING ABOVE 28K. (MEMORY MANAGEMENT) 

ENABLE PRINTOUTS OF SINGLE ERRORS ON ARRAY TESTS 
(OISABLES ECC FOR ARRAY TESTS) 

HALT AFTER EACH SUBTEST 
"PRESS CONTINUE TO DO NEXT SUBTEST 
INHIBIT PROGRAM RELOCATION 
pF SED LOCATIONS 430-7776 WILL NOT BE 

TYPE FIRST UNCORRECTABLE ERROR IN EACH 4K BANK ONLY. 
"THE TOTAL ERROR COUNT (UP_TO 377) WILL 
i Be IN Ne ERROR HISTORY. 
ENABLE XOR PRINTOUT FOR ARRAY TESTS 
INHIBIT MEMORY SIZING. 
THE ME.WQRY LIMITS MUST BE SETUP IN THE FOLLOWING LOCATIONS: 
(VALUES TO TEST O0-28K SHOWN ) 
(LOWTWO=LOCATION 332) 

LOWTWO: O “STORE BITS 17:16 OF LOW TEST ADDRESS 
- 0 : TORE Reg! OF LOW TEST ADDRESS 

HIGHTWO: O 2ST S 17:16 OF HIGH TEST ADDRESS 
HIGHAOO: 157776 “STORE REST OF HIGH TEST ADORESS 
NCTE: HIGHADO MUST BE SET TO A 4K BOUNDARY. (E.G. 37776) 

AND LOCATION LOFLG MUST = 1 IF THE PROGRAM 
IS RESIDING IN THE MS11K “MEMORY. 

INHIBIT “END PASS sxx” AND “RELOC” PRINTOUTS 

SES OG0S
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81 T04-BI TOO NUMBER OF TEST (Q-21) TO RUN FIRST. 

CONTRAL - 

CONTROL 

"NORMALLY USED WITH BITL4 (LOOP ON TEST) 

C FUNCTION 

C (tc) oF TER corre {ON OF THE CURRENT TEST. 
THE ERROR HISTORY MC SEE SEC. 6.3) WILL BE 
TYPED. THE PROGRAM WILL LOOP IN LOWER MEMORY. 
HALT AND RESTART AT 2S0 IF DESIRED. 

IN ORDER TO COMPLETELY TEST THE ERROR CORRECTING 
LOGIC, DOUBLE ERRORS ARE FORCED INTO MEMORY ON 
CERTAIN TESTS. TO EXIT FROM THE PROGRAM AND HALT 
EXECUTION, ¢C MUST BE TYPED AND THE TEST 
PERMITTED TO CLEAN UP THE MEMORY UNDER TEST. IF 
NOT, THERE EXISTS THE POSSIBILITY OF UNCORRECT- 
ABLE ERRORS REMAINING IN THE MEMORY. 

STARTING ADDRESS= 200 
RESTART 

RESTART 

ADDRESS = eS0 CR 200 

AT 200 CLEARS PASS COUNT ($PASS) AND PRINTS “DZ2MML-A™ TITLE. 

PROGRAM AND/OR OPERATOR ACTION 

1) LOAD PROGRAM INTO MEMORY USING ABSOLUTE LOADER. 
2) SET OPTIONS (SEE SEC. 
3) START THE PROGRAM A + 2nd" 
4) THE FOLLOWING IS AN EXAMPLE WITH EXPLANATIONS 

OF THE PRINTOUTS EXPECTED. 

“XXXXX-YYYTY"™ ADDRESSES OF TEST BOUNDARIES. 

“NO RELOC-SBE IN LOC 0-500" “RELOCATION IS INHIBITED BECAUSE 
: SINGLE ERRORS IN THIS AREA WILL CORRUPT 
PROGRAM WHEN RELOCATED. 

“RELUC™ -THE DIAGNOSTIC RELOCATES TO HIGHEST 
“BANY UNDER TEST. ANO RUNS TSTO-TST13 AGAIN. 

“END PASS sxx" “WHERE “xX” IS THE PASS NO. 

“TST7-NO ERRGR FREE LOC IN SLICE AT XXXXXX™ THE LAST PART OF 
TEST 7 CHECKS FOR PROPER 1K AOORESSES IN 
THE CSR AFTER A DOUBLE ERROR. THIS MES- 
SAGE _INOICSTES THAT THIS SLICE COULD NOT 
BE TESTED AND IT IS PROCEEDING TO THE 
NEXT 1K SLICE.
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ADDITIONAL PRINTOUTS 

“NO MNG™ ‘ NTED IF TESTING ABOVE 28K IS ENABLED ; PRINTED 
(BIT 12 OF SWR) AND MEMORY MANAGEMENT IS 
:NOT AVAILABLE. 

PROGRAM HALTS (NORMAL+ ERROR) 

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

NOTE THE HALT AT ENO OF SUBTEST AND HALT ON ERROR HALT LOCATIONS 
MAY BE RELOCATED. THE ACTUAL LOCATIONS THEY ARE IN CAN BE FOUND 
BY SUBTRACTING SOO FROM 2362[SWHALT] AND ADDING THIS DIFFERENCE TO Trt€ 
CONTENTS OF SAVRE [LOC. 3Se). 

PC REASON RECOVERY 

112 TRAP TO LOC. ¥ EXAMINE R&, IT CONTAINS 
THE POINTER TO THE PC 
WHERE THE TRAP OCCURRED. 
(SEE NOTE) 
THE PROGRAM WILL LOOP AT 
LOC BUSER UNTIL MANUALLY 
HAL T CHECK THE LOCATION 
POINTED TO BY MINMEM( 324) 
TQ INSURE THAT _NO ORE 3 
REMAIN IN THE TESTED AREA. 

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

2364 HALT AT END OF PRESS CONTINUE TO GO TO 
TEST SWITCH SET. NEXT SUBTEST. 

13624 HALT ON ERROR RESTART AT 250 

1371e CONTROL-C_ TYPED RESTART AT 250 
OR FATAL ERROR 
OCCURRED 

NOTE: ANY OF THE ABOVE HALT CONDITIONS THAT PERTAIN TO 
APT ACTUALLY RESULT IN A TIGHT LOOP SO THAT THE 
ERROR INFORMATION CAN BE RECOVERED. CONSULT LISTING 
FOR MORE DETAIL, IF NECESSARY. 

ERRORS 

SEQ 0007
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ANY REFERENCE TO ERROR’ IN THIS DOCUMENT INDICATES AN ERROR 
AS DEFINED BY THE PROGRAM AT EXECUTION TI NORMALLY, IT IS 
OL UNPORRE STABLE EBROR UMLESS ERROR CORRECTING IS OISABLEO 

ERROR MESSAGE FORMAT 

THe ERROR PRINTOUT CONSISTS OF & OCTAL WORDS IN THE FOLLOWING 

“ADOR GOOD BAD PC =6ERR 8 PASFLG XOR ”* 

“ADR ERR WILL BE PRINTED PRIOR IF AN ADDRESSING ERROR IS SUSPECTED. 

WHERE 

ROOR = FAILING MEMORY LOCATION 
GOOD = GOOD DATA [DATA _THAT WAS EXPECTED] 
BAD = BAD DATA (DATA THAT WAS FOUND) 
PC = PROGRAM COUNTER AT ERROR CALL. 
ERR 8 = FAILING ERROR NO. (SEE SEC 6.c - ERROR DICTIONARY) 
PASFLG = CONTENTS OF LOCATION PASFLG.THIS MAY NOT BE RELEVANT. 

(SEE SEC. 6.2-ERROR DICTIONARY) 
XOR = EXCLUSIVE ’ORING’ OF VS. BAO (BITS IN ERROR). GO00 

NGLE ERRORS ARE TO BE PRINTED 

‘THE TEST WILL CONTINUE AFTER THE ERROR PRINTOUT. 
‘NO MNG” WILL BE TYPED IF TESTINC ABOVE 28K SELECTED AND NO MEMORY 
"MANAGEMENT IS FOUND. 

(FATAL ERRORS) 

“ERROR 8XXXXXX" WILL BE TYPED WHERE “XXXXxxX" IS 
THE ERROR NUMBER. THE CIAGNOSTIC WILL LOOP AT FATHLT UNTIL MANUALLY 
TE EC. 6.2 -ERROR DICTIONARY - FOR DESCRIPTIONS 

(APT MODE ERRORS) 

ALL ERRORS ARE TREATED AS FATAL UNDER APT. WHEN AN 
ERROR OCCURS UNDER APT A "1" IS STORED IN LOCATION 
SMOGTY AND THE PROGRAM LOOPS AT FATHLT. 

SFATAL CONTAINS THE ERROR NO. _IN THE LOW BYTE AND 
THE FAILING BANK NO. UNCER TEST IN THE HIGH BYTE. 

SEG 0008
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(6.2) ERROR DICTIONARY 

THIS IS A Uist OF ERROR NUMBERS PRINTED AND POSSIBLE 
Sart FOR THE ERROR a! TH, EEROR Tit, THAT THE Pao. 

Sr ADE ROE THE Wine BoE THE" ERROR en BAtE IRATE’ 1s GIVEN IN 
NOTES TBacpar” REFERS TO THE BACKGROUND PATTERN WRITTEN INTO MEMORY 
FOR VARIOUS TESTS. BAKPAT HAS THE VALUE = 377, RAND 
SHMAPAT HAS THE VALUE = 177400. 

.ENOR 

;ERROR # 0 ; (BUSER) eye ERROR TRAP TO LOC. 4 OCCURRED 
; HIS ERROR IS NOT PRINTED AND IS FOR “APT” LSE. 

;ERROR # 1 ; (BEGIN]FATAL LORD ERROR 
“DOUBLE ERROR EXISTS IN AREA 
OF MEMORY THAT PROGRAM RESIDES 

;EPRCR # 2 ; [TSTTRPJFATAL DATA ERROR 
“LOCATIONS 0000-430 FAILED 1'S + 0’S TEST. 
:RO = GOO0 DATA 

= ADORESS OF FAILING LOCATION. 

;ERROR @ 3 i LPT SIZ APT FATAL ERROR 
T MEMORY TABLES NOT SETUP CORRECTLY. 

CHECK LOCATIONS SMAMSI (430) TO SMADRY[ 446) 
;, FOR CORRECT MEMORY SIZE DATA. 

;ERROR # 4 ;(TSTSIZ] OPERATOR FATAL ERROR 
; SELECTED menor SIZE GREATER THAN 28K, BUT 
SR BITI2 (10000) SET. 
CLEAR BIT 12 AND RESTART AT 200. 

;EPROF # S ;{TSTSIZ]_ OPERATOR FATAL ERROR 
“LOWEST SELECTED TEST LIMIT IS HIGHER THAN 
j HIGHEST TEST LIMIT. SET LOCATIONS cbOWTWO" I 332} 
;TO “HIGHADO” [340] CORRECTLY AND RESTAR 
‘AT 200. 

;ERROR # 6 ;(CLRMEM) TEST SELECTION FATAL ERROR 
“TEST SELECTED FOR LOOPING IS HIGHER 
7 THAN HIGHEST EXISTING TEST NUMBER. 

;ERROR 8 7 ;{TSTO) TEST SEQUENCE ERROR 
;TSTO HAS BEEN ENTERED OUT OF SEQUENCE 
;TESTN SHOULD = 00 
: THE DIAGNOSTIC HAS BEEN CORRUPTED. 

;ERROR @ 10 ;{TSTO) DUAL ADDRESSING ERROR 
“FOR THIS ERROR THE GOOD DATA PRINTED IS AN 
“ADDRESS. THIS IS THE RODRESS SELECTED WHEN
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; THE SAME DATA WAS WRITTEN INTO THE FAILING 
;LOCATION. CHECK BANK SELECT CIRCUITRY 

ee RSEL AE TS Se Een ca AE 
TERROR ALSO. 

;ERROR # le ;(TSTO) DATA ERROR 
IF BAO DATA = 0000 COULD BE AN ADDRESSING 
ERROR , ELSE COMPARE GOOD AND BAD DATA FOR FAILING BITS. 

;ERROR # 13 ;(TST1] TEST SEQUENCE ERROR 
:STEST (404) 0 = 01 
; THE DIAGNOSTIC HAS BEEN CORRUPTED. 

;ERROR # 14 ;{TST1] DATA ERROR LOWER WORD (SHIFTING 1) 
;COMPARE GOOD AND BAD PRINTED DATH, FAILING 
:DATA BITS MAY SHORTED OR SWAPPED. 

:ERROP # 15 -{TST1L] DATA ERROR UPPER WORD 
‘COMPARE GOOO AND BAD PRINTEC DATA, FAILING 
“DATA BITS MAY BE SHORTED OR SWAPPED 

;ERROR # 16 (TST1} DATA ERROR LOWER WORD (SHIFTING 0) 

;ERROR 8 17 (TST1] DATA ERROR UPPER WORD (SHIFTING Q) 

;ERROR # 20 ;(TST2) TEST SEQUENCE ERROR 
:STESTN (404) SHOULD = O2 
; THE DIAGNOSTIC HAS BEEN CORRUPTED. 

;ERROR # 21 i A Tote) SS BIT TEST OnPARE ‘GO00 VS. BAD. DATA 
‘SUSPECT BYTE AGORESS ING PROBLEM 

;ERROR 8 22 ;(TST2] ADORESS BIT TEST 
; COMPLEMENTING BYTE DATA 
:SUSPECT BYTE ADDRESSING 

;ERROR # 23 ;{TSTe] AOORESS BIT TEST 
“ADDRESS BIT DID NOT GET ASSERTED 
ADDRESSING PROBLEM 

;EPROR # 24 ;(TST2] AOORESS BIT TEST 
DATA DID NOT GET COMPLEMENTED 
ADDRESSING PROBLEM ? 

;ERROR # 2S ;{TST3] TEST SEQUENCE ERROR 
“STESTN [404] SHOULD = 
; THE DIAGNOSTIC HAS BEEN CORRUPTED. 

;ERROR # 26 ;(TST3} BYTE ROORESSING TEST 
COMPARE GOOD VS. BAD 
ADDRESSING PROBLEM
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sERROR 8 €7 bate 1 af grb nr Get COMPLERER ATED 

;ERROR # 30 ;(TSTY] TEST SEQUENCE ERROR 
; STESTN {404} SHOULD = OY. 

THE DIAGNOSTIC HAS BEEN CORRUPTED. 

;ERROR # 31 ;(TSTY) CSR ACCESS ERROR 
TRAP TO 4 OCCURRED 
:CSR DID NOT RESPOND 

;ERROR & 32 ;(TST4) CSR BIT ERROR 
BIT FAL FAILURE IN CSR 

ae BAO DATA Eta HES SBE. OF 
-SET, SUSPECT 0 THAN CER 

;ERROR # 33 ;17STS] TEST SEQUENCE ERROR 
;STESTN (404) SHOULD = 0S 
; THE DIAGNOSTIC HAS BEEN CORRUPTED. 

;ERROR # 34 ;{TSTS) ECC INH ERROR 
ECC WAS DISABLED BUT LOW WORD 
OF DATA WAS CORRECTED 

;ERROR # 35 ;(TSTS) ECC INH ERROR 
ECC WAS DISABLED BUT HIGH WORD 
OF DATA WAS CORRECTED 

;ERROR 8 36 ;(TSTS! ECC ERROR 
“ECC WAS ENEBLED , BUT. 
:LOW WORD WAS NOT’ CORRECTED 

;ERROR 8 37 ;{TSTS] ECC ERROR 
i SINGLE ERROR BIT WAS NOT SET 

S RESULT OF PREVIOUS TEST 

;ERROR # 40 (TST5] ECC ERROR 
ECC WAS ENABLED 
“HIGH WORD WAS Wes MOTC CORRECTED 

ERROR # 41 ;{TSTS) ECC ERROR 
SINGLE ERROR BIT WAS NOT SET 
AS RESULT OF PREVIOUS TEST 

;ERROR 8 42 ;(TST6) TETS SEQUENCE ERROR 
“STESTN [404] SHOULD = 06 
; DIAGNOSTIC HAS BEEN CORRUPTED 

;ERROR # 43 ;TST6) WRITE BYTE ¥0 CLEAR SBE 
;WRITING INTO BYTE WITH SINGLE ERROR 
;01D NOT RESULT IN CLEARING THE SBE. 

;ERROR # 44 ;{7ST6)] WRITE BYTE TO CLEAR SBE 
;DATA COMPARE ERROR
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;ERROR #8 4S ‘WRITTN WRITE BYTE TO CLEAR SBE RR 

rOCEAAED ERROR IN THE BYTE fH tHE ERROR. 
;ERROR # 46 (1817) TEST SEQUENCE ERROR 

ESTN SHOULD = 07 
DIAGNOSTIC HAS BEEN CORRUPTED 

;ERROR # 47 meg EROR ei (Bt TALUS 

;NOT SET AFTER DBE 

;ERROR # 50 REP T DOUBLE ERROR Tus 

LAP R BAU 
;ERROR 8 5S] ;(1ST7) DOUBLE ERROR STATUS 

:CSR DID NOT CONTAIN CORRECT 
1K BANK POINTING TO ERROR 
jADOR = ROOR WITH DOBLE ERROR 

K BANK NING OBE 
BS a OMe ; Y CSR BITS 11-5 
ha OR CAUSED 

P ERROR NOT TO BE cae 

;ERROR & Se ;(TSY10) TESTS SEQUENCE ERROR 
;STESTN SHOULD = 10 
; BiAGNOSTIC HAS BEEN CORRUPTED 

;ERROR # 53 TST10) DATIP WRITE INHIBIT ON OBE 
af eRe Jon) DID OID NIT WRITE 

WITH DBE 

J 
I 

0) DATIP WRITE INHIBIT ON OBE 
NSTRUCTION DIO NOT WRITE 

NHIBIT ON UPPER WORD WITH DBE 

TST11] TEST SEQUENCE ERROR 
;STESTN SHOULD = 11 
; DIAGNOSTIC HAS BEEN CORRUPTED 

;ERROR 8 S6 i OTS NEIBIT WRITE BYTE ON DBE 
I YTE OID NOT GET INHIBITED 

R WORD WITH DBE 

fT 

at 

;ERROR # SY if 

;1 

if ;ERROR # SS 

;ERROR s S7 ;[ NHIBIT WRITE BYTE ON DBE 
WR YTE DID NOT GET INHIBITED 
ON UPPER WORD WITH DBE 

{TST1l2) TEST SEQUENCE ERROR 
STESTN SHOULD = le 

DIAGNOSTIC HAS BEEN CORRUPTED 

;ERROR # 61 ;{TST12] WORD WRITE INHIBIT ON OBE 

;ERROR 8 60
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; ERROR 

; ERROR 

; ERROR 

; ERROR 

; ERROR 

; ERROR 

; ERROR 

; ERROR 

; ERROR 

; ERROR 
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;WORD WRITE DID NOT GET INHIBITED 
ON LOWER WORD WITH DBE 

AE a HR RE 
;(TST13] TEST SEQUENCE ERROR 
:$TESTN SHOULD = 13 
DIAGNOSTIC HAS BEEN CORRUPTED 

;(TST13] DUAL ADDRESSING ERROR 
7IF PASFLG = O THEN FAILING LOCATION 
- AND FAILING DATA ARE DUAL ADDRESS 

i (Tatil TEST SEQUENCE ERROR 
; STESTN SHOULD = 14 
; DIAGNOSTIC HAS BEEN CORRUPTED 

;(TST14] ADORESS OR DATA ERROR 
-IF "ADO ERR” NOT PRINTED THEN THE 
;BYTE SELECT CIRCUITRY PROBABLY FAILED 

;(TST1S} TEST SEQUENCE ERROR 
:STESTN SHOULD = 15 
; BIACROSTIC HAS BEEN CORRUPTED 

;(TST1S) CHECK BIT WRITE ERROR 
;CHECK BITS SHOULD BE 4000 
FROM WRITE OPERATION 

;(TST1S) CHECK BIT DATA ERRUR 
MARCHING MIN TO MAX 
CHECK BITS SHOULD BE 3740 

;(TST1S} CHECKBIT apt ERROR 
“MARCHING MIN TO MA 
;CHECKBITS SHOULD Be 4000 

;(TST1S) CHECK BIT DATA ERROR 
“MARCHING MAX TO NIN 
;CHECKBITS SHOULD BE 3740 

; (TST15) CHECKBIT DATA ERROR 
MARCHING MIN TO MAX 
:CHECKBITS SHOULD BE 4000 

;(TST16) TEST SEQUENCE ERROR 
:STESTN SHOULD = 16 

DIAGNOSTIC HAS BEEN CORRUPTED 

;{TST16) DATA ERROR 
‘DATA WRITE OR READ ERROR. 

;(TST16) MARCHING i’S AND 0’S DATA ERROR 
“IF PASFLG=0 FAILED MARCHING 1'S + O'S IN 

SEQ 0013
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. MAX TO MIN nit 43 
>IF PASFLG=1 rit Ry Bilt 1 0’S IN 

TF PASFLG=3 PATLE NACH } + 1°S IN 
MAX TO MIN DIRECTION. 

-ERROR # 100 (T ] MARCH S DATA ERROR 
iT ei aL TO BR tots tT RROR EXCEPT THE DATA IS 
CHECKED IMMEDIATELY AFTER BEING WRITTEN. 

;ERROR # 101 ;(1ST17) TEST SEQUENCE ERROR 

HE DIAgOeTEC HAS BEEN CORRUPTED. 
;ERROR # 102 ;(1ST17) VOLATILITY/REFRESH TEST ERROR 

-IF PRSFLG=0 BAKPAT WRITE OR READ ERROR. 
; IF PASFLG=1 THE FAILING LOCATION CHANGED WHILE 

ANOTHER LOCATIONS WAS WRITTEN FOR 
2 MS. THE OTHER LOCATION IS SAVED 
IN SAVLOC [352] 

IF PASFLG=2 SWAPPED BAKPAT Shoe OR 77000) 
WRITE any Re ERRO 

‘IF PASFLG=3 LG= e een. 
; te para. is SWAPPED BAK 

;ERROR # 103 ; (RF'.OC] FATAL RELOCATION ERROR 

-REPT 

[6.3] 

"A DOUBLE ERROR EXISTS IN THE AREA 
“IN WHICH THE PROGRAM WANTS TO RELOCATE 
“RELOCATION ABORTED. - 

0 

ERROR HISTORY 

Local LONs IN MEMORY ARE SET ASIDE TO COLLECT A HISTORY 
OF THE FAILING BITS IN A PARTICULAR MEMORY BANK. THIS 
pore ese ee FOR EVERY ERROR REGARDLESS OF SWITCH 

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 ERRORS 
ARE OUE TO 1 BIT FAIL! LING OR ONLY ADDRESS ERRORS. 

ERROR HISTORY FORMAT: 

ERROR BANK COUNT 

SEG 0014



DZ MACY 11 30(10M6)23-JUN-77, 10:20 PAGE 1-13 SEQ OCIS 
OZMALA.P11 © 23-JUN-77 10:17 

WHERE 
ERROR = BIT THAT FAILED [ OF THE FAILING BIT IN DECIMAL I. 

BS WILL Ge TYPED-OUT OR THE WORDS “AOR ERR” WILL 
BE TYPED OUT IF AOORESS ERROR WAS SEEN 
IN THE SPECIFIC BANK Y 

BANK = WK ME? IN WHICH THIS FAILURE WAS SEEN 
AO FOR O TO %K, A] FOR 4 To & AND SO ON 

COUNT = MPEER OF TIMES’ THIs MEMORY BARK FAILED 
(377 IS MAXIMUM FAILURE COUNT RECORDED. } 

[6.41 ERROR RECOVERY 
IF THE PROGRAH IS HALTED AFTER REPORTING AN ERROR IT CAN EITHER 
BE CONTINUED OR RESTARTED AT 200 OR 250 (SEE SEC 4.2). HOWEVER FOR 
CPU'S THAT DESTROY CONTENTS OF REGISTERS AFTER COMING TO A HALT 
THE SHOULD ONLY BE RESTARTED. 

[6.5] MOS CHIP CROSS REFERENCE 
IN THE FOLLOWING MATR ARE TWO “E™ NUMBERS UNDER THE 
RPPROPRIA ees BIT EACH OF HORTH OF AOORESSING. THESE 

Moe Grok noone OF TE SPECIFIC 
aa z oat LEAST SIGNIFICANT 
OCTAL DIGIT OF THE A (BIT 1 
THE L ce ‘i 1 EG OCTA DIGIT 
sao on Ay (Bir t= 0).FOR The BAO AGORESS IS 
100404 XOR OF THE CT MOS CHIP 
1S we IEP. THE BINARY BITS ee BAO "XOR PRINTOUT 
REFERENCE OATA BITS 15-0 ON THE CrART HEADER. 

DATA BITS 15-0 
ris #14 #13 #12 421 $10! 9! Bt 7! r4yrgrerir:as 
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00000- 

37776 

{7.0} 

(8.0) 

(8.1) 

23-JUN-77 10:17 

i ' ‘ ' ‘ ' ' ® ’ ’ ’ ‘ 
tes i 7m te4 $53 143 $32 far ' 9 fier! 169} 157! 145 

‘6: '§70 !' 60 ' 49 $39 ! eg $17 3 177 ¢ 165? 153? 1M 
i i i i i é i i i i 
0 eee ee wee em mm eee eee meee wee wee eee eee oe ew ee ew eee ew ee ee ee we wm eee eecees ee ewe sees ee eames weewoeasoewe = 

RESTRICTIONS 

eee obs TEST SHOULD BE CONTIGUOUS. FOR SYSTEMS HAVING NON- 

SPUN Ride abso” mm 
IT IS POSSIBLE TO CONFIGURE A SYSTEM USING TWO (2) MF11S-K 
CONTROLLERS EACH WITH ITS OWN ean. THE FIRST CBR WILL BE AT 
172136 AND THE SECOND AT 172134. IN THE EVENT OF TWO CSR’S 
BOTH SYSTEMS WILL BE TESTED BEFORE A COMPLETE PASS IS 
ACKNOWLEDGED . 

MISCELLANEOUS 

ROORESS/BANK RANGES IN OCTAL AND DECIMAL 

THIS REFERENCE TABLE CROSS REFERENCES THE MEMORY BANK NO.S 
THE RANGE AND THE PAR USED WHEN MEMORY MANAGEMENT IS ENABLED. 
IT IS MSO USEFUL TO SHOW STARTING AOORESSES IN A PAR- 
TICULAR 4K BANK. 

BANK NO. DECIMAL OCTAL (PAGE ADORESS REGISTER) 
RANGE RANGE USED/ CONTENT UNTBUS ADDRESS 

0 0 - “K 000000-017776 9 0000 772340 
] 4K - BK O20000-037776 1  O200 77234e 
ro BK - 12K O40000-057776 NOT USED 
3 1eK- 16K - NOT USED 

4 16K~-c0K 100000-117776 NOT USED 
S 20K - 24K 120000-137776 NOT 
6 e4K-28K 140000-157776 NOT USED 
? 28K - 32K 160000-177776 2 1600 772344 

8 3eK - 36K 200000-217776 3 2000 772346 
3 36K -40K 220000-237776 4 2200 772350 

10 4OK - 44K e40000-2S7776 S$ 2400 77235¢ 
1] 44K -4BK 260000-277776 6 2600 772354 

le 48K -Sek 300000-317776 2 3000 
13 Sek -S&K 320000-337776 3 3206 

] 

132 } 119 

128 115 

SEQ 0016
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14 S&K- 60K 340000-357776 4 3400 
1S 60K ~64K 360000-377776 S 3690 

1 64K 4 4 4000 

i ex ex SR ese 68 dbDO 
18 72K -76K 440000-457776 3 +400 
19 76K -BOK 460000-477776 4 4600 
20 80K -B4K S00000-517776 S S000 
21 84K -B8K & S200 
22 88K -92K 540000-557776 2 S400 
°3 92K - 96K 3 5600 
o4 96K - 100K §00000-617776 4 6000 

2s LO0K- 104K S 6200 
ob 104K - 108K 640000-657776 6 6400 
2? 108K-112K 7777h 862 ~—« 6600 
2B 112K-1 16K 700000-717776 3 7000 

29 116K-120K 720000-737776 4 7200 
30 120K-1O4K 740000-757776 5 7400 
31 1e4K - 128K 740000-777776 7 7600 772356 

NOTES: 
1. THE PAR (PAGE ADORESS 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. | WILL BE SET TO THE 
BEGINNING PAGE. FOR EXAMPLE IF THE TESTING WAS TO 
BEGIN WITH BANK 8 PAR NO. 3 WOULD EQUAL C000, PAR 4 
WOULD EQUAL 2200 ETC. 

(6.2] EXECUTION TIME 

HERE ARE SOME TYPICAL EXECUTION TIMES. 

32k (PASS 1 + PASS 2) = 3 MIN 40 SEC. 
B4K (PASS 1 + PASS 2) = § MIN 10 SEC. 

'8.3] PASS COUNT AND TEST NO. LOCATIONS 

SPASS (406) = PASS COUNT - CLEARED BY START AT 200. 

STESTN (404) = CURRENT TEST NO. 

DURING EXECUTION. THE CURRENT TEST # WILL BE AVAILABLE 
IN THE HARDWARE OISPLAY REG (177570) OR THE SOFTWARE 
DISPLAY REG (174). 

(8.4) STACK POINTER 

THE STACK STARTS AT SOO WHEN THE PROGRAM IS NOT RELOCATED. 
SAVREI346) CONTAINS THE STACK STARTING VALUE WHEN THE DIAGNOSTIC 
IS RELOCATED. 

SEG 0017
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SAVR6 ALSO CONTAINS THE STARTING AODRESS OF THE PROGRAM WHEN 
IT IS RELOCATED. 

(8.5) POWER FAIL 

THE DIAGNOSTIC CAN BE POWER FAILED WITH NO ERRORS. TO USE, 
STAR M3 TEST AS USUAL AND POWER DOWN THEN UP AT ANY TIME. 
THE SHOULD TYPE “P” AND CONTINUE TO RUN FROM TEST 0 
IN THE SAME STATE [1.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 - 14216 BUT 
EXPANDS DEPENDING ON HOW MUCH MEMORY IS UNDER TEST. 
SEE STEP 6. BELOW FOR A DETAILED EXPLANATION. 

PR THE FOLLOWING one Be FLOW CHART BeBe S TOR 

TAG ASSOC TATED tt ie Me OPERATION IS eOIVEN IN B BRACKETS. 

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

1. {(START] PRINT “DZMML-A” TITLE 

2. I[TSTRP) SAVE DATA FROM LOCATIONS 0-376 

3. (TSTRP) TEST LOCATIONS 0-376 BY WRITING AND 
READING 1°S AND O'S. NOTE THIS IS THE ONLY 
EXPLICIT TESTING OF THESE LOCATIONS. 

4. {(SLFSIZ] SIZE MEMORY BY SETTING THE DIAGNOSTIC CHECK BIT 
IN THE MS11K CONTROL AND STATUS REGISTER (172136) AND 
LOOKING FOR MEMORY THAT RESPONDS BY LOADING CHECK BITS 
INTO THE CSR (BITS 11-5). 

S. [TYPSIZ] TYPE MEMORY TEST LIMITS ANO_ THE ADDRESS OF 
THE CSR CONTROLLING THE MEMORY UNDER TEST. 

6. (SETSTK] SPACE JS SAVED AT THE ENO OF THE TEST 
FOR AN ERROR HISTORY. FOR ERCH 4K BANK 18 BYTES ARE SAVED 

IN THE FOLLOWING FORMAT: 

‘ADR ERR! PAR ERR! 
‘BITIS ‘ERR CNT! 
*BIT13 'BITIY ! 
‘BIT! ¢BITie ! 
‘BITO9 = !$BITIO !
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10. 

ll. 

le. 

13. 

14. 

1S. 

16. 

17. 

18. 

‘BITO? 'BIT07 
'BITOS !BIT06 
'BITO3 = !BITOY 

fede (ENTE 
THE ABSOLUTE LOADER (300 ADORESSES) IS APPENDED 
AND IF IN XXDP CHAIN MODE, S&74 ADORESSES ARE 
APPENDED TO THE TEST. THIS SAVES THE XXOP 
MONITOR AND ALLOWS THE LOCATIONS OCCUPIED 
BY XXDP TO BE TESTED. 

(CLRMEM] INITIALIZE BAKPAT AND SWAPAT 

(CONT) CLEAR CHUNK OF MEMORY UNDER TEST AND DISPATCH 
CONTROL TO THE APPROPRIATE TEST. 

(TSTO) EXECUTE TEST O. SEE SECTION 10 FOR TEST 
DESCRIPTIONS. 

(TSTSCP] COMES HERE AFTER EACH TEST AND IF 
CNTRL-C TYPED THEN GO TO ERROR HISTORY PRINTOUT. 
If SR=2000 THEN HALT 

SR=40000 THEN LOOP ON TEST DEFINED BY <3:0> IF 
ELSE CONTINUE TO NeXT TEST. 

{TST1-TST17] EXECUTE TSTI-TST17 EACH TIME 
GOING TO STEP 9. ##% SEE NOTE BELOW 

({RELOC] THE PROGRAM RELOCATES TO 2ND I6K(IF NECESSARY 
ANO_IF_NO SINGLE ERRORS EXIST IN LOCATIONS 0-500) 
TO TEST THE LOCATIONS IT OCCUPIES. (430-ENOPRG). 

WHERE “ENOPRG” IS THE CONTENTS OF ENOSTK(314]. 
-E THE LAST PROGRAM AOORESS. NOTE “RELOC™ IS 

PRINTED JUST PRIOR TO THE ACTUAL RELOCATION. 

TESTS 0-17 ARE RUN AS DESCRIBED ABOVE EXCEPT 
ONLY BANK O LOCATIONS 430-ENOPRG ARE TESTED. 
### SEE NOTE BELOW 

(RELOER] RELOCATE THE PROGRAM BACK TO LOWER 
MEMORY. 

_
 

[LOWER] IF CONTROL-C TYPED GO PRINT ERROR 
HISTORY. 

(TSTMM] IF MEMORY MANAGEMENT SELECTED ANO AVAILABLE, 
RUN TESTS 0-17 ON THE FIRST 2OK SLICE ABOVE Bk. 

{[CONTMM] CALL “UPMM™ TO UPDATE MEMORY MANAGEMENT 
PAR REGISTERS TO POINT TO THE NEXT 2OK SLICE OF 
UPPER MEMORY. 

{MAXAOR) REPEAT STEPS 18 + 19 UNTIL ALL 
MEMORY ABOVE 28k IS TESTED. 

SEG 0019
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{9.2] 

(10.0) 

19. 

20. 

Cs 2 3 

{ENOPAS] PRINT ERROR HISTORY OF FAILING BITZ 

(SEOP ) 
PRINT “END PASS 8Xx” 

GQe 

NOTE: THERE EXISTS TWO DIFFERENT EXECUTION MODES. 
THEY ARE PASS a! AND PASS se AND ALL SUCCESSIVE 
PASSES. THEY ARE DESCRIBED BELOW. 

PASS 1 - QUICK VERIFY - ONE ITERATION ONLY OF ECC 
TESTS (TESTS-12) AND NO EXECUTION OF TESTeO 
AND TEST el. 

PASS 2 AND ABOVE - COMPLETE EXECUTION OF ALL TESTS (~ESTO-el) 
THE FIRST COMPLETE PASS IS ACTUALLY PASS e. 

TEST TITLES AND TEST TIMES PER 16K 

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

TEST O: TEST FOR R BANK SELECTION 
veel 1: CHECK DATI/DATO LINES UNIQUENESS 

TERT §: TEST Brie Abore set Nc 
TEST 4: MS1IK STATUS REGISTER TESTS 
TEST S: SINGLE ERROR TESTS 
TEST &: TEST THAT WRITE BYTE CLEARS SBE 
TEST 7: DOUALE BIT ERROR- STATUS & TRAP 
TEST 10: OBE- WRITE INH ON DATIP CYCLE 
TEST 11: OBE- WRITE INH ON WRITE BYTE 
TEST le: OBE- WRITE INK ON “ORD WRITE 
TEST 13: GUAL SS _TEST 
TEST 14: TEST MEMORY FOR HOLDING 1’S AND O'S 
TEST .S: MARCHING 1°S RAND O’S IN CHECKBIT CHIPS 
TEST 16: MARCHING 1’S AND Q’S IN DATA CHIPS 
TEST 17: CELLS VOLATILITY TEST (REFR 

KXDP & ACTI1 & APT OPERATION 

RXDP CHAIN MODE 

OPERATION IS IDENTICAL TO STAND ALONE EXCEPT: 

1. 
2. 
3. 

NO “DZMML-A” TITLE IS PRINTED. 
THE PROGRAM ALWAYS HALTS ON ERROR. 
AT THE ENO OF TEST (S$ENDAD) CONTROL IS RETURNED TO 
THE RXDOP CHAIN MONITOR VIA LOCATION Ye. 
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BR, MHC” SPOR gByguN7? O40. Paes 

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 ($ENDAD) CONTROL IS RETURNED 10 

THE ACT11 MONITOR VIA LOCATION Ye. 

APT 

OPERATION IS SIMILAR TO STAND ALONE EXCEPT: 

AUTO SIZING CAN SE INHIBITED BY SETTING BIT 7 OF BYTE 
} (SEN. 

aul PRINTOUTS INHIBITED BY SETTING BIT S OF 
BYTE LOCATION Yel (SENVM). 
ALL ERRORS CAUSE LOCATION 400 (SMSGTY) TO BE SET = 
0001 AND THE PROGRAM HALTS AT LOCATION 6214 (FATHLT). 
LOCATION 40e (SFATAL) CONTAINS THE ERROR NO. _IN THE 
LOW BYTE AND THE FAILING MEMORY BANK NO. IN THE HIGH 

APT MANAGER INFORMATION 

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

THE EXAMPLE ASSUMES YCU ARE LOGGED INTO THE APT MONITOR. 

READY 

RUN APPLU 
APT 11 PAPER TAPE PROGRAM LOAD UTILITY 

THE FOLLOWING COMMANDS ARE VALID 

s
t
 

W
 

w
W
P
E
 

ED EDIT A PROGRAN 
LI LIST A PROGRAM 

COMMAND: ED 
PROGRAM NAME TO EDIT: EXAMPL 
DO YOU WANT TO LOAD A NEW REV OF THE PROGRAM(Y/N)? N 
FIRST PASS RUN TIME IN SECONDS <110): 
LONGEST TEST TI an SECONDS <10) 
AOOITI RUN T IN SECONDS <0) 
WHICH ETABLE DO YOU WISH TO EDIT? A 
SOFTWARE ENVIRONMENT<O00>: 1 
ENVIRONMENTAL MODE<000>: 240 
SWITCH 1 <O00000> : 
SHITCH 2 «000000> 

THE SOFTWARE SWITCH REGISTER BECOMES LOCATION Yee (SSWREG:. 

SEG 002!
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oo004e 

000076 
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JUN-77 1 

MAXIMUM ADDRESS <00000000) : 
MEMORY TYPE 2 <000): 
maxima SS< >: 
ME Y < de 
MAX T MUP Ss< 3 
MEMORY TYPE 4 < >: 1 
MAXIMUM ADDRESS<00000000>: 17776 
WHICH ETABLE 00 YOU WISH TO EDIT” 

USING THE POP-11 MAINDEC SYSMAC 
JAN 19, 1977 

LOOP ON TEST, INHIBIT ERROR TYPOUT 

;; TRAP CATCHER OF .+2 AND HALT FOR 0-776 LOCATIONS 

sFOR ACT/XXDP 

os PRES EREREREERERS SESSLER REAR RARERERARASRAALE RAE HEEL ERRT SRA ELAS 

COMMAND: OFF 

MO,MC, CND LIST ME,BIN,SEQ,LOC 
“TITLE OZMa ' 
-#COPYRIGHT (C) FEBRUARY 1977 
-#OIGITAL EQUIPMENT CORP. 
; SHAYNARD maSS. 01754 

; HPROGRAM BY JIM RYAN 

; aTHIS PROGRAM Was ASSEMBLED 
ia KAGE (MAINOEC-11-52QAC-C 

160000 $sur=160000 > :HALT ON ERROR, 

000240 SCOPE  =NOP 

oooo42 242 
ooooco “WORD 0 

.SBTTL ACTI1 HOOKS 

“HOOKS REQUIRED BY ACT11 
cooo44 $SVPC=. 
000046 246 
000156 SENOAD 

O40000 WORD 40000 
000044 =$SVP 

000070 270 
012737 000136 O00024 PWRON: MOV #PWRUP, a824 
000060 HALT 

;SAVE PC 

:;L)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP 

;;2)SET LOC.S2 TO 40000 
;; RESTORE PC 

SEG 00ee
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CT11 HOOK 

000104 -=104 

erg, coos ono AE. A"? yl IP® "NE FoF HAE c an a 
000120 

0104 
013700 O0031le 
0100e 

005077 002466 

3124 AND 118 ARE RESERVED FOR PARITY TRAP VECTORS.USED IN TST7. 

5% WRITE MEMORY BACKGROUNO 
% 
* 
# THIS ROUTINE IS USED TO WRITE THE MEMORY BACKGROUND TO 
% THE VALUE STORED AT LOCATION BAKPAT. THE ROUTINE ASSUMES 
# THAT RY IS POINTING TO THE LOWEST LOCATION AND RS TC THE 
# HIGHEST LOCATION TO BE WRITTEN. THE PROGRAM LEAVES THE 
# SUBROUTINE WITH RO CONTAINING THE CONTENTS OF BAKPAT. 
% 

WRTMEM: MOV RY RI SET R1 TO LOWEST LOCATION UNDER TEST 
MOV asBAKPAT, RO ‘LOAD RO WITH THE CONTENTS OF LOCATION BAKPAT 

2s: MOV RO, (RL)+ “STARTING FROM THE LOWEST LOCATION WRITE THE 
CHP RL,RS “MEMORY TO BACK GROUND PATTERN 

RTS PC sRETURN FROM THE SUBROUTINE 

PWRUP: MOV aeSAVRG, SP RESTORE STACK POINTER 
MOV #PNTMES-BEGIN, RO 
ADD SP, RO :GET THE INDIRECT ADDRESS OF LOCATION 

;TPCRLF RELATIVE TO LOCATION OF THE 
‘DIAGNOSTIC IN MEMORY AND GO TO THE 

JSR PC, (RO) : TYPE ROUTINE AND TYPE CR, LF 8 A “P™. 
-ASCIZ /P7 
"EVEN 
BR START 

-# SERVICE XXDP/ACT11 
SENDAD: JSR PC, (RO) “RETURN TO ACTII/XXDP_MONITOR 

NOP ‘IF QUICK VERIFY=RESET ELSE NOP 
NOP !IF QUICK VERIFY=CLR #-1 ELSE INC 80 
NOP IF QUICK VERIFY=BR .-4 ELSE NOP 
BR RESTRT “REPEAT TEST UNDER ACT11/XXOP 

2174 
OSPREG: :WORD 0 
SWREG: .WORD 0 

+ SEE REEERREEEE SEER EE ESAS E SEER ESERREELERELERSLER AERA ERE EERE RATES 

"SBTTL START AND RESTART ROUTINES 
it RESTART AT 200 TO CLEAR APT TABLES 
© = ie ak Abe a a a A a a a a a a a a a a da a a a a a a a ab a aka 
Start: CLR 3CSRADR - JUST IN CASE 

— a ee — == — - 

SEG 0023
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1384 cog 813708 rach is: oy HORT ee Baas) Te het ARIEBox enon SMAIL TO SDEVCT 

ieee reat ree 000400 | ce rg Rs he, IF NO 
120% O00e¢e4 108737 000042 TSTB one sACT11 MODE? 

630% 

1S BRR5% PBL oooase Pi, | ae BRANCH TE YES rcp 
1297 000236 100404 BMI RESTRT BR IF YES- SINCE TPCRLF IS RELOCATED ALSO- 

pone ROi767 015434 ISR PC, PRTITL ; PRINT at a HT LE 
0 N SO WE FALL START 

300 O002% 000240 NOP DITTO 

g0ges0 012703 000344 RESTRT: MOV #SAVRS_R3 “POINT R3 TO THE LOC SAVRS 
4 012305 MOV (R3)+, KS “RESTORE RS 

0002S6 012306 MOV (Ra), "Sp “AND RESTORE_R UST of hag hse IT IS A RESTART 
DN0P 0 919600 MOV ‘PLACE THE ST OF THE TEST IN RO 
MIOlbe Ole 000340 MOV PbaGe -(SP) -SET HIGH PRIORITY FOR RTI 
000265 010046 MOV RO, - (SP) 
000270 o000de RTI -GO TO “START"-MAY BE RELOCATED. 

-IF RELOCATED SEE LOCATION SAVR6 FOR START. 
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.SBTTL APT PARAMETER BLOCK 

- RERERERERERE REESE RRR RRR ERA R ERAS REESE LEER REESE EE ES EE 

SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
Ta alashalahal-Sehalalehaladalat-+-tytiah-t*-4-b-tet-talh-4-1-4-5-1-trlalalalialelalalalalahilaladalalalalalalalalaialele 

000272 .§X=. 5; SAVE CURRENT LOCATION 
oo00e4 .=24 iz ae PER FAIL TO POINT TO START OF PROGRAM 

o000e4% 000200 200 START _UP 
000044 .=44 POINT 10 RPT IND an RODRESS PNIR. 

ooo044 000272 éa¢thon | ip NT TO APT HE 
000272 =. $X “RESET LOCATION COUNTER 

vmenuades nee iRESEL LOCATION COUNTER 
Pala al PORE TER BLOCK AS DEFINED IN THE APT-POP11 OIAGNOSTIC 

000272 SAPTHO: 
000272 cocgc00 SHIBTS: .WORD O -:TWO HIGH BITS OF 18 BIT MAILBOX ADDR 
000274 000400 SMBAOR: (WORD SMAIL ;;ADORESS OF APT MAILBOX (BITS 0-15) 
000876 909031 STM: - HOR 25. : + RUN Tit OF LONGEST TEST 
00030 1 PASTH: -WORD 110. =; ;RUN TIME IN . OF IST PASS ON 1 UNIT (QUICK VERIFY) 
900302 000000 SUNITM: .WORD AODITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT 

; 000304 900024 “WORD SETEND- -shitL? ; LENGTH MAILBOX-E TABLE (WORDS) 

1 
1 000272 . =SAPTHD 

000272 MMAVA: -THIS BYTE IS USED TO DETERMINE IF MEMORY 
: MANAGEMENT IS AVAILABLE OR NOT Ww
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000273 

000274 

000275 

000276 

000330 

23-JUN-77 10:17 

000273 

000274 

000275 

000302 

000000 

037776 

10:20 PAGE 1-23 
APT PARAMETER BLOCK 

. =MMAVA+! 
TYPENB: 

. sTYPENB+1 
$PRER®: 

. =$PRERR+1 
SADERR: 

. =SADERR+1 
STRTDI: 

.=STRIDI +2 
LOWBNK : 

. =LOWBNK+2 
PASFLG: 

. =PASFLG+2 
ENOSTK: 

. zENOSTK+e2 
PBNK: 
DECWRD: 

. =DECWRD+2 
TYPCNT: .BYTE O 

SAVKBB: .BYTE O 

EVEN 

TKS= 177560 
$KBB= 177562 
STPS= 177564 
$TPB= 177566 
SRO= 177S7e 
BAKPAT: .WORD 377 

SWAPAT: .WORD 
RELBOT: BEGIN-SO 
MINMEM: .WORD 100000 

LO 
SEG 00eS 

THs BYTE 4S USED TO DETERMINE IF THE 
TYPE OUT ERROR HAS BEEN ENABLED OR NOT 

‘AY PR BYTE DETERMINES IF THE PROGRAM HAS FOUND 
A PARITY ERROR 

;THIS BYTE IS USED TO DETERMINE IF THE 
:PROGRAM HAS ENCOUNTERED ADDRESS ERROR 

;LOWER BYTE OF THIS WORD GIVES THE PASS NUMBER FOR 
:THE SPECIFIC TEST WHEREAS THE UPPER BYTE 
“HAS BEEN USED BY DIFFERENT TEST FOR DIFFERENT PURPOSES 

;HOLDS BANK UNDER TEST FOR “TST BNK XX” PRINTOUT. 

;THIS BYTE DETERMINES THE NUMBER OF WORDS 

Tee Eon IS USED TO SAVE THE CHARACTER 
SHIT BY THE OPERATOR 
“ALSO IS USED AS TEMP IN ROUTINE S$GTSIZ. 

;BACKGROUND PATTERN WRITTEN TO MEMORY. 

;HOLOS LOWEST TEST AQORESS WHEN opGLOcATED. 
“FIRST ADDR FOR ECC IN CASE OF AP 

«SSE AE i 0 AE AE 3 SA a i a a a a A a a a a a a a a a a a 
;LOCAT TONS TO BE MODIFIED IF LIMITS SET BY OPERA 
LOWTWO 
LOWADD: 

HIGHTWO: 
HIGHADD: 

0 

0 
37776 

;HOLDS BITS 17: 16 OF LOW TEST ADORESS 
HOLDS BITS 15:0 OF LOW TEST ADORESS 

;HOLDS BITS 17:16 OF HIGH TEST ADORESS 
;HOLOS B ITS 15:0 OF HIGH TEST ADDRESS 

3 MHITTITITITICITITITITT TIT TI TUTTLE LOL
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APT PARAMETER BLOCK 

SHAMS 97776 iHBEBe BETS 1: °oPF eRYAIA AGM EC RBPEE HeRORT” 
000336 000000 MAXMEM: .WORD ;MAXIMUM CURRENT VIRTUAL MEMORY UNDER TEST 

000340 900000 SAVMAX : . WORD 

OZMML = MACYi] 30(10N6 
O2MMLA.PLI 23-JUN-7 3

 
! 

fe a 
- SAVRE POINTS TQ WHERE THE PROGRAM ae eine eran EVEN WHEN RELOCATED. 

000346 000500 SAVR6: .WORD BEGIN TART ADDRESS WHEN RELOCATED ALSO. 
000350 000000 SAVLOG: 0 Test 17 STORES ERROR INFO HERE 
000352 000 REL: -BYTE QO THIS BYTE TELLS IF WE'RE RELOCATED 
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000400 

000000 

016074 
000346 
000070 000024 
014S2e 

NOe2 
SEG 0027 

APT PARAMETER BLOCK 

.=400 
_SBTTL APT MAILBOX-ETABLE 

7-1" hallaelaeeltahellaeelaeelaeellaeelaleelelaeellaeilaheeblael ahaa 

N 
MAIL: 3; APT L 
sel .WORD AMSGTY tte icace PYPE CODE 
FATAL: “WORD pF TAL i sFATAL ERROR NUMBER 

bia we erkerY at ih 
VCT: . ADEVCT ;;DEVICE COUNT 

SUNIT: .WORD UNIT i179 UNIT NUMBER 
SiSGAQ: -WORD AMS 

“WORD  AMSGL 
SETABLE: ENVI ENT TABLE 
SENV: BYTE AENV  ouikoent BYTE 
SENVM: .BYTE AENVM =; ;ENVIRONME BITS 
SSWREG: ASWREG iter Siren TRE OTSTER 

Sop. 1S Rte CB ee 
# Shi rh eeby oe. 
ze 11/04=01, Bazar at 11/20= =03, 11740=04, 11745=05 
3% = 

;* BIT rocrtA PINE 
i BIT 9=FLOATING pony PROCESSOR 
z' BIT B=NEMORY MANAGE 
émansi: .BYTE AMAMS: ;,HIGH SS,M.S. BYTE 
§MTYP1: .BYTE AMTYP] ::%EM. TYPE BLKal 
# MEM. TYPE BYTE -- (HIGH BYTE) 
i 900 NSEC CORE=001 
i NSEC BIPOLAR= 
ty NSEC MOS= 
$MAOR1: .WORD AMADRI ;-:HIGH BLKal 
- MEM.LAS 23 BYTES, THIS WORD AND LOW OF “TYPE” ABOVE 

2: .BYTE AMANS2 ;-:HIGH ADORESS,M.S. BYTE 
SMTYPe: .BYTE AMTYPe ;;MEM. TYPE, BLK 
S : [WORD AMADOR ::MEM.LAST ADORESS, BLKs2 
SMAMS3: BYTE AMAMSS ; ;HIGH ADORESS, A. SBYTE 
SMTYP3: .BYTE AMTYP3 !:MEM. TYPE, BLKb2 
SMADR3: .WORD AMADR3 :teM. LAST ADDRESS, BLK #3 
SMAMSY: (BYTE AMANSY ::HIGH ADORESS M.S:BYTE 
SMTYPY: [BYTE AMTYPY ::MEM. TYPE, BLKBY 
SMAORY: .WORD AMADOR neh. LAST ADDRESS, BLK #4 

+ 36 Je SE AE Ee Se SE A a a A EA EE SEE EE a aE a a a aa aE 
‘QBTTL BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

. =500 
BEGIN: MOV 

TST 
MOV 
MOV 
MOV 
JSR 

PC. SP -SET UP STACK POINTER 
-(§P) >TO EQUAL BEGIN ADDRESS 
#ENDPROG, RY “PUT ENO OF PROG ADDRESS INTO RY 
SP aBSAVRE “SAVE SP FOR FUTURE USE 
#PWRON, 3824 * PREPARE FOR FUTURE POWER DOWN 
PC, CLRAM “CLEAR MEM MGMT.
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:20 PAGE 1-26 SEG 0028 

BEGIN OF ABE A TESTED (420) WHEN PROGRAM RELOCATES. 

CLR eTYPCNT 
TSTB SREL -RELOCATED ? 
BPL 4§ :BR IF NOT 
IMP T5T7S1Z 

ug: CLR LOFLG 
ooooc4 OV e7$, a8 : PREPARE FOR NON-EXISTANT 
177746 MOV 814°981777% =: 11/60 CACHE CONTROL REG 

BR 6$ ‘BR IF ALL OK 
7$: RDO 4 SP : RE FROM TRAP 
6S: MOV 8! Rl ; 16K 

CLR (R1)+ Ci FIRST LOC 
CCR (RI) : COND LOC 

002062 MOV ,ACSRAOR DIAG BI 
1ST -(R1) : THE LOC TO GET CHECKBITS IF ANY 

ou20s2 BIT 87740, CSRAOR =; I WE'RE IN MS11K 
BNE S$ - BR I IN MEM UNDER TEST 

oo2n2e2 BIC »ECCDIS :1U5 N CASE WE ARE TESTING 
002016 BIC "DIAGA CC; COND CSR (172134) 

BR SHR -BR IF NOT IN MEM UNDER TEST 
S$: CLR SCSRAOR : CR 

MOV 81 LOFLG INDICATE PROG IN MEM UNDER TEST 
001772 BIS so000,ECCDIS 01 ECCINH IN LOW 16K 
001766 BIS 820000, DIAG ‘SAME FOR DIAG CHECK 

CLR RO "IT IS, CHECK FOR ERRORS 
CLR INHREL 

1S: CLR OCSRAOR DON’T WANT TO TRAP 
TST (RI) : READ 

001760 BI #100000, aCSRAOR; CHECK FOR COUBLE ERROR 

JSR PC FATERR s#ERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT 
] ;HHHHEEERROR NUMBER 1 #te##% 

as TST INHREL ANY ERRORS FOUND YET ? 
BNE 2s YES, DON’T LOOK ANY FURTHER 
cre Ri , SBEGIN : 

001726 BIT 820, ICSRAOR ‘LOOKING FOR SBE’S IN 0-500 
BEQ 2s BR IF NO ERRORS 

001714 MOV 81. INHREL : INHIBIT RELOCATION 
2s: CMP 9€ YOPROG , RI “ENO OF PROGRAM YET? 

BLE 3$ BR IF YES 
ROO 84, RI "NO POINT TO NEXT LOCATION 
BR 1$ iKEY READING 

3s: TST TNHREL "RELOCATION ALLOWED ° 
BEG ONEPAS :BR IF YES 
JSR PC TPCRLF ?PRINT ROUTINE 

O46 105 “RSCIZ. /NO RELOC-SBE IN’ 0-S00/ 
042502 
026460 

EVEN 
ONEPAS: CLR RO - INITIALIZE POINTER 

TST aeSTESTN "IS THIS THE FIRST PASS 
BEQ TSTRP BR IF YES (TEST TRAP CATCHERS. 
JMP SETSWR "SET UP SWREG
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OZMMLA.P11  § 23-JUN-77 10:17 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

(1) 001264 000003 3 . SHHHHHERROR NUMGER Jeteeee 

1 
ta 00126 OO4767 013662 2s: JSR PC, GETADR -SET MAX APT ADOR INTO SMAXM +SHIMAXx 
1523 001272 O04767 013656 JSR PC’ GETAOR i 50 L509 JNTO Hy GHEOO + HIGHTWO 
1524 1276 OO0S4S BRTPSZ: BR TYPSIZ MEM UNDER TEST 

l l 000100 001365 ‘TRYSR: §BIT 81 R DEFINE ES 
1s) coer rae Be ribo 3 IF va BOR? s eS MEM) 

1529 001310 005067 001342 SLFSIZ2: CLR MSYES “INITIALIZE MSYES 
1530 001314 012703 000324 MOV 8LOWADD , R3 GET READY FOR L Ou TEST ADORESS 
1531 001320 1 CLR Ri iE IRSTS TESt Bo, 
1932 001322 012710 OO1514 MOV 84$ (RO) T FROM TIMEOUT TRAP 
1533 001326 001340 1S: CLR SCSRAOR 
1534 001332 O1114% MOV (R1), -(SP) SAVE THE CONTENTS OF TEST LOC. 
1535 OO1334 016146 o0000e MOV 2(R13,-(SP) 
1536 001340 00S0!1 CLR (R1) ;10 SET CHECK BITS OF MS1IK 
1537 OO!3e 005061 o00002 CLR g(R1) 
1538 OO134%6 016777 O0130e 001316 MOV IAGA , ICSRAOR DIAGNOSTIC BIT 
1539 001354 005711 TST (RI) "READ TO GET CHECK BITS 
1590 001358 017702 001310 MOV SCSRAOR , R2 ; GET CSR CONTENTS 

fey rai 12661 eerie Soy eee ,2(R1) THE HI WORD + 

1245 Bolses Steet ey Rea eh RESTORE THE (6 WORD 
1544 001374 O4e702 170037 BIC 8170037, Re ; ONLY CARE ABOUT 11-5 
1545 001400 00570e TST Re 
1S46 001402 OOL44O BEQ ‘BR IF NO MSLIK 
1547 OO1404 005767 OOle46 TST MSYES “MSLIK-FIRST SUCCESSFUL TEST 
1548 001410 O0103e BNE 228 NO, BRANCH 
1549 OO14l2 Oe0ie7 100000 CMP Rl. #100000 TIF’ THIS IS FIRST READABLE LOC 
1550 OOL4I6 OOIOIS BNE 11$ ;THEN FIRST ADORESS IS 9000, ELSE BF 
1SS1 14 737 000272 TSTB. 0s ga ay 2 nar AVA 
1552 0014 1012 BNE 11S ‘YES PUT 
1553 001426 ? 001226 TST LOFLG “RUNNING IN MEM SNOER. TEST 
1554 001432 001407 BEQ 11 -BR IF NOT 
1555 001434 000324 CLR 38 OWADD : 
1556 OO1440 900322 CLR ae OWTHO “CLEAR THESE LOCATIONS 
1557 OOL444 005267 001206 INC MSYES ; INOTCA SOE MSI 1K F OUND 
1558 O014SO OOO4O4 BR 2s : CONTI 0 FIND HIGH LIMIT 
1559 001452 OO4767 013406 11S: JSR PC, PUTAOR PLACE ADOR AWAY (START ADOR) 
1560 O0O14S6 00S267 001174 INC MSYES : INDICAT SOME S11 FOUND 
1561 001462 010137 2s: MOV R1, JeMINMEM iE IRS TES 
1562 001466 010167 O01172 MOV Ri’ SAVMIN : FOR RECOVERY FROM RELOC 
1563 001472 062703 O000!e ADO #12. R3 -POINT TO SMAXMEM 
1564 001476 062701 d2e0000 225: ADO 820000, Ri NEXT 4K BOUNDARY 
1565 00!S02 000711 BR 1§ -GO TEST IT 
1566 OO1SO4 005767 001146 3S: TST MSYES “FOUND ANY MSIIK YET 
1567 001510 001772 BEQ 228 :BR IF NO 
1568 001512 000430 BR 7§ ; 
1569 001514 062706 ug: ADO 84, SP “RESTORE STACK POINTER AFTER TRAP 
1570 001520 004767 013154 JSR PC’ MEMMNG ‘SERVICE MM IF AVAILABLE 
1571 001524 105737 900272 7578 42S a aA ‘SEE IF MM HAS TO BE TESTED 
1572 001530 O0l42! BEQ 7§ “BR IF NO MM 
1573 001532 O1e7!10 o01S44 SS: MOV 86$. (RO) “SET UP RETURN ADORESS FROM TRAP 
1574 001536 012701 o4ONod MOV #40000, R1 ‘BEGIN CHECKING ABOVE 29K
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OZMMLA.P11  § 23-JUN-77 10:17 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

1S4e ? R 
tase cart ered 000004 6S: 0 ig SP RESTORE STACK POINTER 
1577 001550 Oee70!1 160000 CMP 8160000, R1 -IF Rl DID NOT READ THE HIGHEST 
1 i, QCAT ON INTED To Y PARE, 
1 : REACHED MAX MSI1K. 
1580 001554 001007 BNE 7$ :GO TO 7§ IF DONE 
1SB1 001556 022737 007400 172352 CMP #7400,99172352 ; CHECK PARS FOR MAX 
1582 001554 001403 BEQ 75 ‘BR IF DONE 
1583 001565 O04767 013264 JSR PC, UPMM “NOT DONE UPDATE MEM MGMT. 
1584 001572 000757 BR S$’ 

Es 
1587 OC1S74 024341 7§: CMP -(R3),-(R1) - CAUSE R3 TO POINT TO SMAXM AND 
1588 Rl TO MAX AVAILABLE MEMORY 
1589 001576 004767 013262 JSR PC, PUTAOR “PLACE AOOR IN RI AT LOCATIONS 
1590 : §MAXM AND SHIMAX 
1591 001602 162703 ood004 SUB 84,R3 “POINT TO HIGHAOO . 
159 001606 004767 013252 JSR PC’ PUTROR “PLACE ADOR IN R1 AT KIGHADD 8 HIGHTWC 

ISH 
15 Bible 2710 000104 TYPSIZ: MOV SBUSER. (RO) “SET UP VECTOR FOR FUTURE TRAP 
15 1616 73? 000406 TST aesPass ‘ONLY CARE ABOUT FIRST PASS 
1597 OO0lbe2 001035 BNE SETSTK “BR IF NOT 
1S98 001624 O04767 012544 JSR PC TPCRLF ‘PRINT ROUTINE 
1599 001630 051503 le2 042101 -ASCIZ /CSR ADOR = 
1600 001636 OS110Y 036440 000040 EVEN 

1601 gp igi 012703 O02be6 MOV 8OATBUF ,R3 -NEED A LOCATION TO PRINT FROM 
1602 001650 005023 CLR (R3)+ ?CLEAR HIGH ORDER BITS 
16q3 001 65¢ 016713 001014 HOV CSRADR, (R3) :ADORESS TO BE TYPED | 

8 ; tebe Goiees Aoaoe> BSzeP #8 OB OGT a et a 
1606 001666 010403 MOV R4Y'R3 ‘POINT R3 TO LOWEST AVAIL MEM 

te atten peered pes Mop HL OUTHO, RL - TYPE «CR><LFD 
1 130: 767 ees JSR PC’ Bs ae TYPE LOW TEST ADDRESS 
1610 :(LOWTWO + LOWADD) 
1611 OG1704 004767 012364 TYPMEM: JSR PC. $TYPE 
ble 001710 000055 BSC 12 1-1 - TYPE "-" 

1614 001712 OO4767 012616 JSR PC, OCTTYP TYPE HIGHEST TEST ADDRESS 
1615 : (HIGHTWO + HIGHAODD) 
1616 001716 012703 000326 SETSTK: MOV #HIGHTWO,R3 ‘POINT R3 TO HIGH ORDER BITS OF HIGH MEM 
1617 001722 O04767 013242 JSR PC, $GTSI2 -GET THE BITS 13-17 ON TOP ADDRESS 
1618 *PLACED IN BITS O-4 OF Re 
1619 001726 010401 MOV RY RI : SENOPROG 
1620 001730 062704 oc00dz2 4g: ADO 818. ,R4 ! APPEND THE ERROR STACK FOR MEMORY 
1621 “UNDER TEST TO ENO OF PROGRAM 
122 001734 DEC Re ;Re = 8 OF 4K BANKS 
1623 001736 002374 BGE 4§ 
1624 001740 010437 000304 MOV RY JSENDSTK “SAVE ADOR OF END OF ERROR STACK 
1625 OO01744 005021 bS: CLR (RI )+ “CLEAR THE ERROR STACK 
1626 001746 O20104 CNP Ri,R : 
1627 001750 101775 BLOS 6S 
1628 001752 012737 157776 000336 MOV #157776, SAMAXNEN; SE MAXMEM TO MAX VIRTUAL ADDRESS 
1629 001760 05723 TST (R3)+ TESTING MEM MGMT?(READ LOC SHIMAX:
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

SAVLOR 
(Ra) 4§157776 pte” ORR ? 

(R3), 2(R3) eae te MAKE CONTENTS OF MAXMEM 
MAX AVAIL MEMORY AND 

THRU TO SAVE LOACER. 
SAVLDR: JSR PC CLRMM iB — MM 

T (RO)+ ‘POINT R3 TO LOC MAXMEM 

#276, RS i GOING 10 SAVE 300 300 BY 300 BYTES 

3 TT oo to 2s 
eve, a8 :XXDP CHAIN node 

8(1502.#2>,RS ;SAVE 1500. WORDS FOR XXDP CHAIN 
es: (RS)+. (RY) $ 

RS, (R43) 

4g: es (RQ) + -SAVE MAXMEM INTO SAVRAX 
RY (R3)4 -SAVE CONTENTS OF R4Y INTO SAVRY 

TSTREL: RS, g@SAVRS ST VIRTUAL AOOR +2 rere: Be eee iT Re EOER ment UNTT 
Sea INMEN, RY j MAKE MINMEM tl LOWEST TEST ADDRESS 
(RS) i SET RS RS ct HIGHEST VIRTUAL ROOR.. AGAIN 

1g: 8LOWTHO,R3 0 LORD RY 8& RS WITH 
: THE E poucRR! ES 

{R34 iI al 3,17 & 16 OF LOWEST ADORESS GRE NON C 

(B3), #157776 IF HIGHER THAN 157776 GO ENABLE “M 

25: #10000, 2Sur 11S MEN MGMT SELECTED 

PC, FATERR ‘ SERRORS REPORT ERROR MESSAGE AND nALT AT FATHLT 
: ##4#4##ERROR NUMBER Yaaeaae 

33: TSTMM -GO TEST MEM MGMT 
4§: Ry. (RS) 

-2(R3),R4 “POINT R4¥ TO LOWEST LOC UNDER TEST 
b$: (R3)4 15 gts 17 & 16 OF HIGHEST LOC TO BE 

- TESTED ARE NON ZERO 
9$ -IF SO, GO T0 98 
(R3),RS ‘OTHERWISE SEE IF HIGHEST AOOR. TO BE 

‘TESTED 1S HIGHER THAN 157776 
9$ -IF SO, GO TO 
(R3) RS -MODIFY RS 

9s: RY RS “IS LOW LIMIT LOWER THAN HIGH LIMIT 

PC, FATERR -#ERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT 
: #P####ERROR NUMBER S#eneee
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10:17 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

200340 108: SOY eoaynenas RESTORE CONTENTS OF MAX 
ooooce MEMTST: Rey 28° (83) Reel Fhe Rents OF MAXMEM= 

“MAX AVAIL MEM+2 
TST (RS) + SET RS=MAXMEM 42 

INIT BAKPAT AND SHAPAT 
AND CONTINUE TO CLEAR ACTIVE 
: CHUNK OF MEMORY R TEST 

00c312 CLRMEM: MOV #BRKPAT Re 
MOV (R2)+, (R2) -COPY IT INTO SWAPAT 
SWAB sé(Re) SWAP THE BYTES 

000464 MOV aSHR Re ‘GET BITS IN 3H REG 
177740 BIC 8177240, Re ‘ONLY WANT THE TEST NUMBER FOR LOOPING 
000020 CMP #20, R2 “CAN'T BE HIGHER THAN 17 

BHI 1$ -BR IF OK 
011730 JSR PC. FATERR *#ERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT 

6 - #H#EEHERROR NUMBER Ft tte et 

900320 1S: MOV QeMINMEM RI GET FIRST TEST LOC IN SLICE 
013290 23: JSR PC, TSTADD “CHECK FOR ERROR FREE TEST ADDRESS 

TST R3 RZ = 0 MEANS ERROR FREE LOC FOUND 
BEQ 4§ -BR AND SAVE IT 

oco4ce ocos20 3s: MOV ECCDIS, aCSRAOR :£CC DISABLE 
OCOO04 ADD #4, R1 NEXT WORD 

CMP R1°RS “END OF SLICE YET ? 
BLO 2$ :BR IF NOT 

012106 JSR PC TPCRLF "PRINT ROUTINE 
O4e440 051122 “ASCII. /NO ERROR FREE LOC FOR ECC TESTS’ 
043040 042522 
047514 020103 
Geni22 O41S05 
O42524 052123 

l 12 943505 ASCIZ «15>¢12) ‘BEGINNING AT TST13- 
t 3516 

020124 051524 

EVEN 
000013 MOV #13,Re :START AT TST!3 

000320 4§: MOV Ri. daMINMEM -SET UP TEST LOC 
000262 000300 CONT: HOV ECCDIS, 3CSRAOR INHIBIT ECC 

cS: CLR -(RO) BEGIN CLEARING FROM TOP 
CHP RO, RH ‘TO BOTTOM 

ooceb4 CLR JCSRADR ‘RESTORE CSR 

-ENTER HERE FROM TSTSCP ROUTINE AT ENO OF EACH TEST 

000362 CLR JePASFLG -INIT SOFTEST PASS FLAG . 
QO00404 MOVB Re, aaSTESTN “SET UP STESTN WITH THE TEST
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000254 

pog244 
p04000 
000210 

000376 
012404 

01eS0e 

00004 

000116 
000420 

013230 

OCO404 
000410 

529-7? 

000240 

0002eb 

LOOP: 

1$: 

TBL: 

TSTSCP: 

CNTSCP: 

HO3 
10 ep TN CSe agea TESTED (+20) WHEN PROGRAM RELOCATES. 

MOVE  R2,a0ISPLAY -NUMBER TO BE EXECUTED 8 DISPLAYED 

CLR QCSRAOR 
gir #4000, "OSL E aBRINTOUT OF SBE’S(INH ESC) 

MOV ECCOIS, @CSRADR YES INVIBIT ECC 
MOV RY R1 tas AODRESS UNDER TEST 
MOV R2’-. SP) R2 
MOV 8376 R32 ‘POINT R32 TO SCRATCH STACK 
JSR PC, PUTROR ‘GEN 18 oes ADORE SS FROM RI 

iB 9 ORE N (R3) AND (R3-2: 
TST -(R3) “POINT R3 15" HIGH R BITS 
JSR PC, $6TSI2Z ; PLACE BITS 13-17 OF ADORESS BITS 

“INTO O-4 OF Re. 
MOV RY RO ACE ADORESS OF LOWEST LOC 

UROER TEST IN RO 
MOV RYR NTO i 
MOV R4'R 
MOV (SP)+,Re 
ASL Re ‘DOUBLE it 
800 PC Re 
fe TBC -. (RE), PC -GO TO TEST 8 STORED IN BITS 

:3-0 OF SWITCH REG. 
TSTO-TBL “RELATIVE ADORESS OF TEST O 
1911 TBL ; RELATIVE ROORE SS OF TEST 1 
TS72-TBL ‘RELAT SS OF TEST 2 
1ST3-TBL -RELAT OF TEST 3 
Ter} :RELAT TEST 4 
TS7S-TBL RELAT OF TEST S 
TST6- TL :RELATI SS OF TEST 6 
151?7-TBL :RELAT SS OF TEST 7 
TST10-TBL :RELAT SS OF TEST 10 
TST11-TBL : RELATIVE BOORE SS OF TEST 11 
TST12-TBL : RELATIVE SS OF TEST le 
1§713-TBL “RELATIVE ADORESS OF TEST 13 
TST1L4-TBL . LATIVE BOPRE SS OF TEST 14 
TST1S-TBL :RELATI SS OF TEST 1S 
TST16-TBL RELATIVE ADORESS OF TEST 16 
T5717-TBL “RELATIVE ADORESS OF TEST 17 
RELOC-TBL “RELATIVE ADORESS OF RELOC 

-SCOPE ROUTINE 
PROG COMES HERE QF TER EACH TEST AND 

. IF CTRL C GO TO ERROR HISTORY TYPEOUT. 
IF SR=c000 (BIT 10) THEN HALT 

; IF SR=40000 (BIT 14) THEN LOOP ON TEST 
: OEFINED BY SR BITS <3:0>, ELSE GO ON 

TO NEXT TEST. 

CLR ACSRADR ; 
TSTB ss BSENV :RUNNING UNDER APT? 
BNE CNTSCP ‘IF SO GO TO CNTSCP 
ISR PC, CHECKC ; TEST FOR CTRL-C ANO IF TYPED 

-GO TO ERROR HISTORY AND HALT 
MOVB  @aSTESTN,R2 :PUT TEST NUMBER IN Re LO BYTE 
INC aeSDEVCT’ TELL APT EVERYTHING'S OK 

SES 0034
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1784 902576 777 oO2000 000070 BIT #2000, @SuR -HALT AFTER EACH TEST? 
1785S 1401 BEQ TSTG0 ‘BRANCH IF NOT HALTING 

ee oyoooo goose Setoo. BTy © e4Q00, aswR p T DESIRED? : 8 , ; 1 8 he  foOP OOP RT bRar Eane TEST 
1789 INCB sR . 
1790 177536 IMP CONT “GO CONTINUE EXECUTING NEXT TEST 

17 DATBUF: .WORD 0,0 
Rey Vieee TSTOAT: .WORD 0.0 
1794 00263 900000 occccd SBEMSK : -HORD 0,0 
1795 42 gog00g 000000 OBEMSK: . WO 0'0 
17% 46 900000 900000 DATSAV: .WORD 0,0 
1797 O026S2 OO00d2 ECCOIS: .WORD 2 

1363 OOSEEe  QoCoud pore: HoRD og 
aa BRSeER Booed 1OFLG: :WORD 0 
1801 O0e662 000000 BASE: .WORD 0 : OFFSET FOR RELOC 

re eee popeos eons WORD 4oa000 -FLAG 10’ PcAy gar ERR EDR HEADER 
ieee Bases Bonsta RAREC: “WORD Ft ae 10 yeoicat AO ee SCAT TON ALL OWES 
1805 002672 172136 CSRAOR: 172136 “DEFAULT CSR cnpne NS 

1807 
1808 
1809 
1810 
1811 
1812 
1813 
3814 ij  SESSSSSRASSASERRSSSAFASSSRRSSERARSLLERASSSARASARESARE PARAL ERATE 

1815 002674 1776570 WR: 17757 if IF NO SWITCH RE STER 
1816 2676 177570 CISPLAY: 15 f act BNee 18 BeERes IF Ro AER OWERE Hest ay 

1818 :#(1) THIS TEST ASSUMES THAT THE MEMORY IS IN A STATE 
1819 : OF ALL O0’S AND RO HAS THE ADORESS OF THE LIWEST 
1820 or LOCATION UNDER TEST 
1821 :#(2) i CHECKS FOR PROPER BANK SELECTION BY WRITING 
1822 # 1’S IN A LOCATION ANO CHECKING FOR O'S IN “HE SAME 
1823 i LOCATIONS OF OTHER 4K BANKS OF THE MEMORY 
iges rr (I.E. LOCATIONS LIKE 7766 AND 27766 ETC.) 

1826 002700 122737 S00000 o00404 TSTO: CMPB #0 JeSTESTN -CHECK FOR PROPER TEST SEQUENCE 
Be? 002706 001403 BEQ +10 
1 002710 004767 011242 JSR PC, SEQERR -#ERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT 
th) 002714 000007 7 «#444422 E RROR NUMBER 7##e¢4% 

1 177777 MOV #177777, R3 
1 Ps? be 8} art 1S: MOV R4,R1 RL = ROOPESS OF LOWEST LOCATION OF MEMORY UNDER TEST 
1831 002724 010310 MOV R3, (RO) -SET ALL THE BITS AT (RO) 
1832 00072 O20001 2S: CMP RO'R1 "1S RO POINTING TO THE SAME MEMORY LOCATION AS Rl 
1833 0020730 OO1417 BEQ 4g" IN WHICH CASE CHECK FOR ALL 1°S AT (RL) 
1834 002732 005711 TST (RL) O7HERWISE CHECK (R1) FOR ALL O'S 
1835 002734 001430 BEQ S$ 
1836 0007% 020311 CMP R3, (RL) -IF Rl IS NOT EQUAL TO RO AND (RI: 
1837 “BOES NOT CONTAIN ALL O'S THEN
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1838 ny :CHECK TO SEE IF (RO) = (RII 

1B BRSs48 BPAOPS oooo10 oonn42 RSE to. 12s .#HERHERROR NUMBER 1088884 

1841 002750 000403 BR 10$ 
184e 0027S2 3s: 
(1) 002752 012767 000011 000032 MOV 011,128 ;HHEHHERROR NUMBER 1 lttset 

i843 0 108: MOV RO. -( SP) SAV N STACK 
ieee BBS5ES PARES oone7s INCB a #SADERR iN SOBRE SS IRC ERROR IS SUSPECTED 
184S 00276 000407 BR 118 
18% 020311 4§: CMP R3, (RL) “CHECK (R1) FOR ALL 1'S 
1847 002772 OO1411 BEQ S$ 
lee O1e767 O000le Od00010 MOV gle, les ; HHEZERROR NUMBER lottees 

1849 003002 010046 MOV RO,-(SP) ;SAVE RO ON STACK 
18SO 003004 010309 MOV R3,RO 
1851 003006 004767 010470 11S: JSR PC; ERROR :G0 10 THE ERROR SUBROUTINE 
18S2 003012 000000 les: WORD i BBROR NUMBER TO BE REPORTED WILL BE PLACED HERE 
1853 003014 012600 MOV (SP)+,RO ESTORE R 

1855S 003016 013706 000346 SS: MOV aaSAVRG. SP “RESTORE THE STACK POINTER 
1856 003022 062701 Od20000 ADD #20000,R1 “CAUSE 81 TO POINT TO THE SAME CHIP 
1857 "LOCATION IN THE NEXT 4K BANK OF MEMORY 
1898 o20106 np al RS :BY ADDING 1 1 TO THE 14TH BIT OF 4AQORESS IN RI 

1850 , ‘LOCATI ae wae ro TORE tN 
1861 003030 103736 BLO 2$ IF RI Uesen PAN BS RS THEN REPEAT THE TEST FROM 2S 

1863 003032 900646 ENDO: BR TSTSCP 
1864 - INITIAL DATA TEST 
1865 : THIS TEST CHECKS THE 1700. LINES BY 
1866 SHIFTING A 

1868 003034 122737 oOO0001 OO0404 TST1:  CMPB bl aSSTESTN -CHECK FOR PROPER SEQUENCE 
1869 003042 001403 BEQ +10 :BR IF 0K 
1870 003044 004767 011106 JSR PC, SEGERR :#ERROR# REPORT ERROR MESSAGE ANC HAL” AT FATHLT 
(1) 0030S0 000013 13 "HHEHKERROR NUMBER 13e#t#8# 

1871 0030S2 013701 000320 MOV JeMINMEM RI -GET TEST ADDRESS 
1872 0030S 012767 OOCOO! 177542 15: MOV #1. DATBUF “SET THE FIRST TEST BIT 
1873 003064 005067 177540 CLR OATBUF +2 ; CLEAR WORD 
1874 003070 016711 177532 2s: MOV DATBUF, (RI1> WRITE TEST WORD 1 
1875 003074 016761 177530 coD00e MOV OATBUFS2. 2(R1L) AND TEST WORD 2 
i876 003102 711 177520 CMP DATBUF , (RI) : NOM READ THEM 
1877 003106 001405 BEG S oUF RO BR IF FIRST 16 OK BROR 

V 
1838 Beat ts 5P9 Ara3e5 JSR SATB 1.6900. DATAF PROBA OF tae 
(5 003120 000014 14 » #EEEERROR NUMBER l4taeeae 

1880 
1 ? 177502 oooo02 4s: MP ATBUF+2,2:R1) ;NOQW_READ SECONC WORD TBed BostS6 BSPGBé AroSt«‘iS NaH Bee 
1883 003132 016700 177472 MOV DATBUF +2,R0 ‘E500 DATA FOR ERROR MSG 
1884 003136 004767 010340 JSR PC, ERROR : #ERROR# REPORT ERROR MESSAGE 
(1) Q03142e oOOc0I1S 1S - ##ESERROR NUMGER 1S#eeaes
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l 
1 

58 u 774 : TBUF + T BEEN TESTED ” feee Gaus Qoaceg 1700S: DAT BROS? IHR RPA ALP, 
1884 1 7 9310140 TSR ©, DASH. “NO, SHIFT TEST BIT LEFT 
1 l W A 18 BRIG BERS aan AS BRE nex rest onra 
1933 Wi GOING | 10. SHIFT A O_IN DATA IRECTION 

003162 012767 177776 177436 65: MOV ' 7 ‘PUT AO IN BIT 
1895 003170 012767 177777 177432 MOV patouree “AND 1°S IN aL OTHERS 

igx pois ae eae ADD tat By rRe ioe of were N OOee OF RELOC 
gy Wyte 177414 bbS: MOV Wie (R1) ORT THE ae 
1899 O032l2 016761 177412 oO00002 MOV OATBUFS2,2°R1) :2 WORDS SORT 
1900 003220 02671) 177402 CMP DATBUF (RI) “NOW READ FIRST WORD 

ope ee nite 7737 a aT RO BOD are y 
1903 me ire? 10244 JSR t TB RROR : C008 pare REPORT ERROR MESSAGE 
(1) 16 16 ‘ #44 #ERROR NUMBER ib##e##% 

190S 003240 026761 177364 o00002 7S: CMP DATBUF+2,2(R1) :NOW, READ SECOND WORD 
1906 00324% 001405 BEQ 8$ “BR IF OK 
1907 0032S0 016700 177354 MOV DATBUF +2, RO :GO00D DATA 
1908 003264 004767 010222 JSR PC, ERROR : #ERROR# REPORT ERROR MESSAGE 
th 003260 0000!7 17 * HEHEEERROR NUMBER |7##ee2% 

1909 
1910 O03e¢62 022762 077777 OD000e Bs: CMP #77777, 2( Re) - TESTED BIT 31 YET? 
1911 003270 OO1410 BEQ 105 -BR IF YES, WE’RE DONE 
1912 003272 O06lbe cocnd2 ROL 2(R2) - SHIFT OATBUF 
1913 003276 006112 ROL (Re) -AND DATBUF +2 
1914 003300 103403 BCS 95 
1915 003302 005362 ocj000e OEC 2(R2) 
1916 003306 000261 SEC ;SET CARRY FOR NEXT ROL 
1917 003310 000736 9$: BR 66S “KEEP GOING 
1918 003312 062701 o20000 10S: ADD #20000, R1 “NEXT 4K BANK 
1919 003316 OG20105 CMP RI,RS COMPARE AGAINST HIGHEST VIRTJAL MEM 
1320 003320 103656 BLO 1$ 

ie 003322 000167 177222 END1: JMP TSTSCP 

1924 
1925 -TEST2 THIS TEST CHECKS TO SEE THAT EACH ADDRESS 
1926 . BIT IN EACH 4K BANK CAN BE ASSERTED UNIQUELY. 
1927 IT CHECKS FOR ADDRESS BITS THAT MAY BE STUCK 
1368 : HIGH, STUCK LOW OR STUCK TOGETHER. 

1930 ’ 
1931 003326 122737 O00002 O00404 1TST2: CMPB 82, JUSTESTN “CHECK FOR PROPER TEST SEQUENCE 
1932 003334 001403 BEQ 1§ 
1933 003336 004767 010614 JSR PC, SEQERR - #ERROR# REPORT ERROR MESSAGE OND HALT AT FATHLT 
ae 003342 000026 20 -##eeeHeERROR NUMBER COteteet 
A J



LOS 
OZMML = MACYL1 30(1946) 23-JUN-77 10:20 PAGE 1-36 SEG 0038 
CZ2MMLA.PL1 23-JUN-77 10:17 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

1994 003344 012701 040000 1S: MOV #40000, R1 
193S 0033S0 005000 CLR RO 
1336 0033S2 01014 11g MOV RI s>(SP) iSAVE START ADDRESS 

tea, Beet BBROKA che A Re Eee Re a Tee ver > 
1939 003360 103775 BLO 116 5 i _ 
1940 1 MOV (SP) RI RI NOW 
eal 4 000001 2s: MOV #1,Re RI 

1 gts Re’ RI Nai: i 10 FIRST BYTE 
1943 003372 105711 TSTB (RI) READ Ano COMPARE FOR ZEROS 
1944 001403 BEQ 38 “BR IF OK 
1945 003376 004767 010100 JSR PC, ERROR -#ERROR# REPORT ERROR MESSAGE 
(1) o000e | el HHEEEHERROR R Cleeeaae 

( 
1946 105100 3s: COMB RO ;FOR ERROR MSG 
1997 003406 «105111 COMB (RL) : COMPLEMENT THE BYTE 
1948 003410 108711 1s (RI) iR FOR NON ZEROS 

1324 etl PR 9P3 010062 S Be ERROR :#ERROR# REPORT ERROR MESSAGE 
it} 003420 00002ee ee HHEEHERROR NUMBER Coeees e+ 

1 4§: BIC R2,R1 OFF T RTED BIT 
1225 Beaus4 Boesod ae RS eer one FOR NeXT BIT 
1953 003426 050201 BIS Re RI ‘SET THE NEW BIT INTO RI 
1954 003430 00S71! TST (RI) ‘READ THE NEW ADDRESS 
1955 003432 001404 BEQ ss ; READ FOR ZEROS 
1956 003434 005000 CLR RO 
1957 003436 004767 O10040 JSR PC, ERROR  SERRORE REPORT ERROR MESSAGE 
CL) OOS4+4e 000023 23 + ###424ERROR NUMBER Casteeet 

1958 003444 005100 c$ COM RO 
1959 003446 005111 COM (R1) * COMPL THE WORD 
1960 003450 711 TST (R1) ‘READ IT AGAIN 
191 O034Se 1003 BNE 6S 
1962 003454 004767 010022 JSR PC, ERROR » #ERROR# REPORT ERROR MESSAGE 
(1 003460 O000e4 24 * #0 EHERROR NUMBER CHateaeae 

19%3 003462 032702 010000 b$: BIT #10000, Re “CHECK FOR MSB IN 4K BANK 
1964 003466 001755 BEQ 4g “NOT Last BUT BRANCH 
1965 003470 040201 BIC R2 RI “LAST BIT, CLR THE MASK 
1966 003472 062701 o20000 ADD #20000 ,R1 -MOVE TO NEXT 4K 
1967 003476 020105 CMP R1,RS -TOP + 2 
1968 003500 103731 BLO 2s" 
1368 003502 000167 177042 ENDe: JMP TSTSCP 

1971 -TEST 3 THIS TEST CHECKS FOR PROPER 
1976 : BYTE ADDRESSING. 

1974 003506 122737 000003 OO0404 ‘YTST3:  CMPB #3, J8STESTN ; CHECK FOR PROPER SEQUENCE NUMBER 
1975 003514 001403 BEQ 1S BRANCH 
1976 003516 004767 010434 JSR PC, SEQERR PEAROR REPORT ERROR MESSAGE ANO HALT AT FATHLT 
(1) 003See o000eS 25 1 ##HHHHERROR NUMBER OS ates 

1977 
1978 003524 010446 1S: MOV RY. -(SP) “SAVE RY 
1979 003Se6 013702 000320 MOV DHMINMEM, Re sMINMEM IS LOWEST ADDRESS
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000004 
177777 
177777 

000320 

177777 

177775 

177777 

000377 
o00o0! 

000001 
00757e 

177777 

176610 

ocende 

MOS 
BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

10:20 PAGE 1-37 

es: CLRB (R 

iBYTNt RA 182, Be Pav te +1 
We 4 ALL ONES IN 

4 fen BYTES 

MOV MINMEM, RI NI ZE Ri FOR EACH PASS 
38: CMP Ranh i ebunL nt a LAST BYTE 

BEQ c$ -BR I 
CMP R3,R1 “1S Trg oAL BYTE OF ZEROS 
BNE 4§ *BR IF NOT 
CPE 40, (RL) -IT IS, COMPARE FOR ZEROS 

MOV #377,RO ;SET UP LO BYTE 
BIT #1,R! ‘WHICH BYTE ARE WE TESTING ” 
BNE 9$ *LO BYTE RO IS OK 
SWAB sR -HIGH BYTE, MAKE RO RIGHT 

9$: MOV RI,-(SP) SAVE RI 
BIC #1,R1 FOR PRINTOUT 
JSR PC’ ERROR :€ERROR# REPORT ERROR MESSAGE 
2b HEHEHFERROR NUMBER Cbkeeae% 

MOV (SP)+,R1 i RESTORE R1 FOR FURTHER TESTING 
6S: INC Rl XT BYTE 

BR 3$ TURN 
4g; CHP rs RL) Ne NOT THE BYTE OF 0°S, READ 1'S 

MOV CET ADDRESS 
BIC Bea B 75, RY ‘TO FINO BYTE 
BIT R1 RY is IT SET IN TEST ADDRESS ? 
BNE 12$ BRANCH CAUSE IT’S NOT IN SAME WORD 
MOV #-1,R0 bate SHOULD BE ALL ONES 
BR 10$ :GO REPORT ERROR 

12S: MOV #377, RO IT’S IN SAME WORD, BUT WHICH BYTE ” 
BIT #1,R1 i CHE ne: LO BYTE 
BEQ 10$ LEAVE RO ALONE 
SswAB. sé Sule BYTES 

10S: MOV R1,-(SP) SAVE RI 
BIC #1°R1 FOR PRINTOUT 
JSR PC’ ERROR -#ERROR® REPORT ERROR MESSAGE 
27 *HHGHEERROR NUMBER C7 44%22% 

MOV (SP)+,R1 -RESTORE RI 
7$: INC Rl ; MOVE TO NEXT BYTE 

S$: MOVB = #1, (R3) RESTORE 1 ’S TO BYTE JUST TESTED 
INC R3 “INC TO next BYTE 
CMP RI, Re ‘WAS THAT JUST THE LAST ONE” 
BNE 2g’ BR IF NO 
MOV (SP)+,R4 “RESTORE RY 

END3: JMP TSTSCP 

;STATUS REGISTER RESPONSE 
THIS TEST INSURES THAT THE MS11K 
;CSR RESPONDS AND THAT EACH BIT 
“CAN BE WRITTEN UNIQUELY. 

SEG 0039
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BBE 
003750 
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69985 
004767 
000030 

012702 
066702 
010237 
012701 
00S777 
000403 

004767 
000031 

0.2700 
012737 
005767 
001004 
032700 
001017 
000403 
032700 
001013 
010077 
017702 
042702 

001403 
004767 
000032 

006300 
03351 
12737 

000167 

012767 

23-JUN-77 
10:17 

ooo004 o00404 TST: 

01020e 

004004 
176674 
000004 
172136 
176670 

010146 

000104 
176434 

000005 

010026 

176534 
000001 
176460 
000001 

000004 

000004 

000404 

1764b6e 

176460 

1S: 

es: 

33: 

4§: 

SS: 

8S: 

7$: 

ENOHY: 

TSTS: 

1S: 
TSA: 

10:20 PAGE 1-38 

o
e
 

NQ3 
SEQ O40 

BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

by, aNSTESTN TEST FOR PROPER TEST SEQUENCE 

PC, SEQERR .#ERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT 
7 ##2H#ERROR NUMBER 30H te ete 

82$ Re 
Bast Re OFFSET FOR RELOC 

#172136,R1 FOR ERROR PRINTOUT 
SCSRAOR TRY ACCESSING CSR 
3S IF WE GOT HERE ALL IS WELL 

PC, FATERR .#ERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT 
-##e#20ERROR NUMBER 3] tee eee 

#1,RO -SET FIRST TEST BIT 
sBUSER, a84 SET UP FOR FUTURE TRAPS 
LOFLG “RUNNING IN MEM UNDER TEST? 
S$ YES, BRANCH TO SS 
#50020, RO NO, CHECK FOR UNUSED BITS 

8$ : 
#50026 , RO ; 

RO. ICSRADR “WRITE THE TEST BIT 
acSRAOR, R2 GET CSR CONTENTS 
#20, Re “SINGLE ERRORS KILL CONFUSE US 
RO.Re “READ AND COMPARE 

PC ERROR -#ERROR® REPORT ERROR MESSAGE 
1 £44242ERROR NUMBER 3ctetete 

RO -SHIFT TO NEXT BIT 
4g ; CONTINUE TESTING THRU BIT 1S 
SBUSER, a84 FOR ANY FUTURE TRAPS 
TSTSCP 

-SINGLE BIT ERROR TEST 
‘THIS TEST FIRST CHECKS FOR UNCORRECTED DATA 
'WITH THE INH ECC BIT SET, CHECKS THAT THE SINGLE 
“ERROR INDICATE OCCURRED AND FINALLY, WITH ECC 
ENABLED, CHECKS FOR CORRECTED DATA. 

ls, aaSTESTN CHECK FOR PROPER TEST SEQUENCE 

PC, SEQERR -#ERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT 
s #HEHFERROR NUMBER 33eeeeae 

ICSRADR 
#1, DATBUF - INITIAL DATA 
patBur+e2 -32 BITS WORTH 

e0s: #1,SBEMSK ™~ ;INITIAL ERROR MASK
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MACY 112001 ) 23-JUN-77 10:20 PAGE 1-39 SEQ 0041 

PL JUN-77 10:17 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

1 7? 176456 CLR SETS fs 32 BITS WORTH 

Gice Sloe e ioeaas C8! Roy rrBtoaTs8, TO SAVE. ORIG 
Rie 1ee73? iesx 7318 pera ie. “bata on On secon COND PASSONLY 

Sete ate 176422 te Soe eas COMP BOTH WORDS 
10 167 176420 COM Terbaree 

004214 016708 17b412 49s: nov i T Re 

Rasa Big es Abie 006522 MOV efsTpaT. SOURCE ;SET UP_ADORESS FOR CHKGEN 
004232 004767 006570 JSR PC, CHKGEN CHECKBITS ON TSTDAT 
Be 004567 007104 JSR 87 TCOM BTT COMPLEMENT ROUTINE 

002636 . WORD Mx i MASK 

1 SOs MOV Sart EN R ie T TEST 
Rees steaz, reise 176412 MOV peace SAAOR PIES! VEC IORTE aa ECC DISABLED 
OO4260 016721 176346 MOV TSTDAT. (R1)+ cM FIRST 16 BITS 
OO4264 016700 O06466 MOV CHECK, Ro ‘et CHKGEN 
004270 056700 176360 BIS DIAGA’ RO : 
Oo4274 010077 176372 MOV RO, ICSRADR : 
OO4300 016711 176330 MOV TStoAT+2,(R1) WRI 

+» CHECK 

O04 016777 176342 176360 MOV ECCDIS, aCSRAOR :D0! 
OO4312 016700 176314 MOV TSTDAT | RO “SET UP GOOD DATA FOR ERROR REPT. 
004316 O20041 CMP RO.-(RI) : THE LOW WORD 
004320 001403 BEQ os$ IF Ox 
OON322 4004767 007154 JSR PC, ERROR : HERRORS REPORT ERROR MESSAGE 
OG32e6 000034 34 HHHHERHERROR NUMBER 34¢t4e8 

904330 016700 176300 SSS: MOV TSTDAT+2, RO sHIGH WORD 
OON334 062701 O00002 ADO 82,R1 “POINT R1 TO SECOND 16 BITS 
004340 02001! CMP RO’ (R1) READ THE HIGH WORD 
OON342 001403 BEQ S6$ -BR IF OK 
OO4344 004767 007132 JSR PC, ERROR !#ERROR# REPORT ERROR MESSAGE 
OON3S0 4000035 3 "HEHEHE RROR NUMBER 390 04e304 

004352 005077 178314 SbS: CLR SCSRAOR - ENABLE ECC 
004356 010200 MOV R2,RO i THIS Is, ORIGINAL DATA 
004360 Oe004! CoP RO. -(R1) See IE IT ITS, BEEN COR CORRECTED 
004362 001403 BEQ 57 
OO4364 004767 007112 JSR PC, ERROR "#ERROR® REPORT ERROR MESSAGE 
004370 000036 36 HHMHEEERROR NUMBER 26808084 

004372 032777 000020 176272 S7$: _ BIT 820, ACSRADR :CHECK IF SBE INDICATE SET 

Boe Droge Be ORT CSP) BR IF IT 1S Ser 
OOM4HOH 016701 176262 MOV CSRAOR, RI : GET cor ADORE SS 
OOWI0 012700 00002) MOV 820. RC READY RO FOR PRINTOUT 
OOV414 004767 007062 JSR PC, ERROR :#ERROR# REPORT ERROR MESSAGE 
004420 000037 37 :#24402ERROR NUMBER 37808284 

OOW422 012601 MOV (SP)+ RI -RESTORE R1 
OO4424 005077 176242 Ses: CLR aCSRAOR “RESTORE CSR 
004430 010300 MOV R3,RO HIGH WORD
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23-JUN-77 PAGE 1-40 
0:17 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

oo0o002 ADO 82,8! :POINT TO HIGH WORD 
CMP (R1) i SEE IF ITS BEEN CORRECTED 
BEQ sot BR IF OK 

007034 JSR PC, ERROR : SERRORS REPORT ERROR MESSAGE 
40 HHHHEFERROR NUMBER 4Oxeeeee 

000020 176214 S9s: BIT 820, ACSRAOR -SBE BIT SET ? 
ONE 60S ;BR IF ats 

. MOV Rl -(SP) 
176204 MOV CSPANR RI ‘GET ADORESS OF CSR BEING TESTED 
900020 MOV 820,40 jFOR PR PRINT 
007004 JSR PC, ERROR INTER ORT MESSAGE 

4] ORT EERROR R YLeeeeee 

000406 60S: 1ST aeSPASS 
BEQ ENDS :@_V_ ONLY ONE_IIERATION 

176126 TST SBEMSK+2 TEST FOR LAST 
OMI 6S$ “MINUS MEANS BIT 31 

006576 JSR RS DASHL ‘SHIFT LEFT ROUTINE FOR 32 BITS 
gHORD SBE HSK >WORD TO BE SHIFTED 

176100 bSS: TST DATBUF +2 “LAST DATA BIT ? 
el 7s WHICH I$ BIT 31 

006550 SR DASHL : SHIFT 
WORD  OATBUF ; 

BR 20S 
000302 70S: TSTB Se ASFLG -FIRST OR SECOND 

BNE NOS “NON ZERO MEANS WE 
000302 INCB = J BPRSFLG -NOT DONE, GO DO SECOND PASS 
177356 JMP TA 
175764 ENOS: JMP TSTSCP 

. SINGLE BIT ERROR TEST TO INSURE THAT A WRITE 
'BYTE CLEARS SINGLE BIT ERRORS. 

o00006 cOc4o4 ‘ISTb: cre be, aeSTESTN CHECK FOR PROPER TEST SEQUENCE 

007356 JSR PC, SEQERR 
Ye ‘ SEHHEEERROR NUMBER Yoteeeet 

MOV PC RI : 
00S476 MOV 8£NO6 RO END OF THIS TEST 
176046 ADO BASE , RO -FOR OFFSET 

TST (RI) ‘READ A LOC 
000020 176046 BIT 820, ICSRADR "LOOKING FOR SBE’S IN THIS TEST 

BEQ 3$ ‘BR IF NO ERROR 
000650 INC TEFLG “INDICATE WITH FLAG 

BR 4§ ‘AND BRANCH 
000004 ADO RI "MOVE TO NEXT WORD 

CMP R1,RO ?ENO OF TEST 6 YET °* 
BLO 2s NO, BRANCH 

006420 JSR RY SAVOTY ‘SAVE REGS RO TO RY 
176016 CLR acSRAOR “CLEAR CSR 

1 175744 MOV 81. DATBUF ‘INITIAL DATA 
175742 CLR DAT BUF +2 32 BITS WORTH 
00000! 175742 TBA: MOV 81, SBEMSK ‘INITIAL ERROR MASK 
175740 CLR SBENSK+2 :32 BITS WORTH 

COY 

; HERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT 

SEG O04e



O2MML = MACY11 30(10%6) 
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004714 016767 
cia OO472ee 016767 pero 
o18l 004730 O1e 77 ape 

Si BAS Bice? Bess 
218% OON74 O00eb36 
oie 004750 tear 

Sig? Ome GION 
e188 QOON760 016777 175666 
2189 OON766 016724 175640 
2190 OO4N77e 016703 00S760 
219] fiat 1756Se 
2192 0: 175664 
2193 QOOSO0B 016714 175622 
216 OOsole 7S6S4 
el% Q0S0i6 a1 
21% O0S0e2 Obb70e 1 
2197 QOS0e 1 OQ0002 
2198 QOSO3%2 142714 = 177777 
2199 OOSU3% l3e7le 177777 
2200 O0S04e O0147E 
2e01 OOSOYH 005767 000432 
e20e 005050 001016 
ee03 O0S0Se 008077 175614 
2204 O0S0S6 105714 
2205S 005060 O3e777 000020 
e206 005066 001453 
e207 OOSO70 016701 175576 
e208 O0S074 005000 
2209 005076 004767 006400 

(13 005102 000043 

2210 OOS104 OO0444 
e211 OOS106 Ol0446 
eele Q005110 163716 000320 
2213 005114 Q12703 O0eb46 
2ee14 005120 066703 175536 
2215 O0Sie4 062603 
2216 OOSleb 112713 177777 
2217 OOSise 016777 175516 
ooi8 005140 105714 

005142 017703 175524 
2221 00514 042703 170037 
2222 O005iSe 005077 175514 
2225 005156 012767 O0eb4e 
22e4 005164 004767 005636 
2225 005170 7 005562 
ecee ~005174 001410 
eee? 005176 010300 
e228 O0S200 012701 012756 
ee2e9 O0S204 066701 1754Se 
2230 O00S210 004767 006265 

23-JUN-77 

ares 
175724 
175720 
006016 

175704 

175604 

175532 

00S$70 

10:20 PAGE 1-41 
DOY 

BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

BATE 2 Tetbar «d= Bth Dads DATA 
Ber B Pat ved N CASE Fitton oo 

308: 

40§: 

4S§: 

Fey 

TSTDAT, (R4)+ 
CHECK, R3 

TSTDAT+2, (RY) 

@CSRAOR , R3 
8170037 ,R3 
@CSRAOR’ 
sDATSAV , SOURCE 

pS CHKGEN 
sot 
R3, RO 
SCHECK RI 
Base RI 
PC, ERROR 

ee payer 
A 
tTMAIGIT ECC 
sWRITE. 1 Jeg BITs 

Sel Ojaanoelic & A Wot ce 

WRITE HIGH WORD+CHECKBITS 

Lote Ol OO | 
ADJUST ADORESS 

;WRITE A BYTE OF 1°¢ 

SINGLE ERRORS IN TST& AREA ” 
:BR_IF YES 
CLEAR CSR 
: READ 
“SINGLE ERROR INDICATE SET ” 

FOR PRINTOUT 

; #ERROR# REPORT ERROR MESSAGE 
HEEHEERROR NUMBER Y3seeeee 

: CONT INUE 
:NEED A SCRATCH LOC 
:TO FIND BYTE OFFSET 
GET ADORESS 
: OF FSET FOR fet OC 
‘ADO BYTE C 
WRITE BYTE Be 1°S LIKE TEST LOCATION 

READ THE BYTE TO GET THE CHECKBITS 

;GET CHECKBITS 
; CLEAR OTHER BITS 

FOR CHKGEN 
“GENERATE CHECKBITS 
; COMPARE ACTUAL VS. EXPECTED 
;BR IF 
;GO000 DATA 
;ADORESS OF CHECKBITS 
“PLUS OFFSET 
ERROR ROUTINE 

SEQ 0043



OZMP. MACY11 30( 1046) 
OZMMLA.P11 

00S2 16 

00S226 
O0S232 
005236 

JOS244 

23-JUN-77 
23-JUN-77 10:17 

177777 

002646 O0S4OE 

177232 
175156 

177200 
005610 

175414 

175350 

10:20 PAGE 1-4e 
EQY 

BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

cos: 

608: 

65S: 

70S: 

80$: 

90S: 

1008: 

45 

BER
NE 

a7e
S 

a
t
 

W
m
 

= 
3
4
0
7
 

JSR 

8-1, (RY) 
708 
RY RI 
#1,R1 
PC; ERROR 

T6FLS 
65$ 
(RY) 
sae aCSRAOR 
50 
PC, ERROR 

pos 
(SP) 

RAINE (SP) 
8DATSAV, R3 

, (R2) 

PC,RSTOTY 

;CHECK DATA 
;BR IF OK 
;GET RY 
70 MAKE EVEN ADOR FOR PRINTOUT 
: #ERRORS REPORT ERROR MESSAGE 
«HEHEHE RROR NUMBER Yaa aaae 

;SINGLE ERRORS IN TST6 AREA ” 
;0R IF_YES 
READ THE BYTE 
;SBE ERROR BIT SET ? 

SHOR Bont ERROR ME MESSAGE 
HEHEEEERROR NUMBER SS xeeeee 

CER 
RY 

:FOR BYTE OFFSET 
 ADORESS OF DATA 

iO RE 
;WRITE A BYTE OF 1°S 
“DIAG BIT 
>READ THE BYTE 
; GETCONTENTS 
;CLEAR THE CSR 
[ONLY WANT CHECKBITS 
FOR CHKGEN 
GENERATE CHECKBITS ON DATA 
COMPARE ACTUAL VS. EXPECTED 
:BR IF OK 
ERROR ROUTINE 

;CHECK FOR LAST BYTE 

;MOVE_TQ NEXT BYTE 
FIRST TEST ADORESS 
TEST FOR LOWER WORD 
BR IF IT’S LOW 16 BITS 
:ADJUST POINTER FOR ERROR REP”. 

; BA GF PASS ? 
;BR IF _YES 
sLAST ERROR BIT ” 

‘DOUBLE ARITHRETIC. SHIFT LEFT 
ON THE ERROR MASK 

;LAST DATA BIT ” 
;MINUS = EIT 31 

, SHIFT IT LEFT 

;RESTORRK REGS RO TO RY 

SEG OO44



OZMML recy gor dns 
OZMMLA.P11 

ee83 =O0S47e 

Bi Gdesce 
00S067 
pared 

122737 
001403 
004767 
000046 

483 iB] gun? 10: 

000004 
175046 

000007 900404 

000001 17506e 

ene 175054 

1750 30 175032 
175004 = 1750e6 

175004 

174774) 174776 

002632 005076 

1747Se 

100000 174716 

FOY 
20 PAGE 1-4 
BEGIN OF arta TESTED (+20) WHEN PROGRAM RELOCATES. 

CLR TEFLG ;FOR NEXT TIME 
ENDS: JMP reT8eP 
6FLG: .WORD 0 

;DOUBLE BIT ERROR FORCE TO CHECK DOUBLE ERROR 
“STATUS BIT ANDO TRAP THROUGH LOCATION 114. 

TST7?:  CMPB br, aasTEsTn 

JSR PC, SEQERR 
46  HHEEEHERR 

18: CLR aCSRAOR ;CLEAR CSR 

NUMBER 46854824 

MOV QeMINMEM RI 
JSR R4, SAVOTS ;SAVE REGS RO TO RY 

10S: CLR oat BUF ; WAKE INITIAL DATA 
CLR OATBUF +2 L gEROS 

20S: MOV 81, SBEMSK “Its saiNete ERROR MASK 

30S aa SaereK 2 RITA RROR MASK : % teh DAE ROS alts "BEE, 
35S: MOV DATBUF , TSTDAT 

MOV DATBUF +2, Ter i 
STB QaPASFLG. ;NO COMPLEMENTING FIRST PASS 

Q 40$ 
COM TSTDAT ;COMP FIRST WORD 
COM TSTDAT+2 SECOND WORD 

4O$: CLR SoEHEK 

BNE e °IN BOTH MASK 
° MSK+2, pBemsk+? sC 

BEQ GO MAKE' THEM NOT EQUAL 
45$: MOV BTeTDAT SOURCE SOURCE, AOORESS FOR CEN 

JSR PC, CHKGEN 
JSR RS‘ BITCON “FORCE SINGLE ERROR 

“HOR reek ta Te fstoer 

MOV CHECK, RY GET CHECKBITS 
BIS DIAGA'R te 1ERGHOSTIC A BIT 
MOV ECCOIS, ScSRADR 
MOV TSTOaT (R1)+ ITE 16 BITS 
MOV AOR ‘BaD CSR 
MOV Retaree: (RL) ‘WRITE HI 
CLR aCSRAOR ‘CLEAR CSR AGAIN 
SUB #2.R1 ; ADJUST TEST ADORESS 
TST CRI} *READ THE LOCATION 
BIT 8100C00,aCSRAOR :LOOK FOR DBE STATUS BIT 
BNE SOS :17 SHOULD BE SET 
MOV R1.-(SP) - SAVE R 
MOV CSRADR R1 ‘GET co ADDRESS 
MOV #10000, RO ‘SHOW BIT 1S SET 
JSR PC, ERROR #ERROR# REPORT ERROR MESSAGE 
47 : ##£##HERROR NUMBER 4T#eaees 

;#ERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT 

;CAN’T HAVE THE SAME ERROR BIT SET 

BE EQUAL IN SECOND WORD 

iT win Ong TcaTes. SECOND BIT IN ERRCR 

Sta JONS
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00S711 
00S077 
005000 
004767 

BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

ET" OF GA BUS PBL 

'SET DOUBLE ERROR INDICATE 
;REAO_ THE TEST LOCATION AGAIN 
“CLEAR STATUS REG 
: CLEAR RO 
: #ERROR# REPORT ERROR MESSAGE 
HEHEHE RROR NUMBER SO###44% 

IF ERROR, DON’T ADJUST STACK 
"ADJUST STACK FROM TRAP 

23- JUN- -77 10:20 PAGE 1-44 
10:17 

Sos v Pess 0 
y 

Baedd?  174es0 bY 
TST 

174642 CLR 
CLR 

O0S+44 JSR 
SO 

BR 
000004 60$: ADD 
000406 618: TST 

BEQ 
174564 65$§: TST 

BMT 
00S230 JSR 

. WORD 
BR 

174542 708: TST 
BMI 

00S2 12 JSR 
. WORD 
BR 

000302 758: TSTB 
BNE 

000302 ENCE 

00046 80$: TST 
BEQ 

174514 = 174SSe MOV 
CLR 
CLR 
BR 

174S2G 82S: CLR 
CLR 
TST 

74510 MOV 
174504 CLR 
70037 BIC 

ASL 
ASL 
ASL 
SWAB 

007142 JSR 
CMP 
BEG 
MOV 

174432 174450 MOV 
MOV 

174442 CLR 
005246 JSR 

GO4 

ss 
RT BebA dor 

(R1) 
aCSRAOR 
RO 
PC ,ERROR 

30$ 
aePASFLG 
80$ 
asPASFLG 
10$ 
aeSPASS 
82S 

ECCDIS, dCSRADR 

8 
Rl. -(SP) 
ECCDIS, aCSRADR 
R3. (R13 
acSRAOR 
PC, ERROR 

SFIRST PASS ? 
;BR_IF YES 
: CHECK MARK FOR LAST BIT 

IT31 : MINUS 
;OOUBLE SHIFT 

;CHECK SINGLE ERROR MASK TOO 
:BR IF DONE 
; SHIFT 

iFIRST PASS 
NON ZERO MEANS WE'RE DONE 
FIRST PASS, NOT DONE 
KEEP GOING’ 
CHECKING PASS AGAIN 
CHECK 1K AOOR FUNCTION ON 
“FIRST PASS ONLY 
OTHERWISE DISABLE ECC 
; CLEAR THE OBE 'S 

AND EXIT 
;CLEAR CSR 
;OUR COUNTER 
READ THE LOCATION 
“MOV CHECKBITS INTO R3 
;CLEAR CSR AGAIN 
ONLY WANT CHECKBITS 
POSITION THEM 
; INTO LOW BYTE 

; HERE 
GET THE 1K_BANK 
“BETTER BE THE SAME 
“BR IF OK 
SAVE RI FOR NOW 
DISABLE ECC 
PUT BAD DATA TO BE PRINTED INTO R1 
RESTORE CSR 
:#ERROR® REPORT ERROR MESSAGE 

SEG O04
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MACY11_ 30( 1046) oa JUN- -77 
A.Pll 23°70N 137 

174406 

74414 ips 
4000 

0064S4 
171674 

006122 

000004 

174170 
174224 
174162 
o0000e 

174206 
O46 le 
174055 
000000 

000010 

ooS44e 

174424 =8S§: 

88S: 

047055 
047S2e 
042S05 

4440 
1446 

U4ON4O 

875: 

865: 

90S: 

ENO?: 
SAV?7: 

ooo4O4 TSTLO: 

10:20 PAGE 1-45 
BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

$1 

nov 
CLR 

HO4 

, FEHEEZERROR NUMBER Sl tteaee 

)+.R! 
bac Te dccraDR Rea TBRe Bheor CORRECTING 
(R1)4 ;T0 CLEAR ANY DOUBLE ERRORS 
(R1> 

r) 2 
535708 Rl SHIP ay TO LAST 1K 
#4000 | R1 UP TO NEXT 1K 
Rl i OVER. TOP YET ? 

a TSTADD BR Af K rR ERROR FREE LOC 
i ZERC MEANS ERROR FREE 

ges :BR IF OK 
Re COUNT ONE WORD CHECKED 
Re , #1000 TESTED WHOLE 1K SLICE YET ” 

Bc TPCRLF BE IF ROUTINE 
/TST7-NO ERROR FREE LOC IN IK SLICE AT - 

s2AV348,R9 : WONT RTARZING BOpRER EGF 2 
BASE RS “FOR OFFSET 
1,-(SP) 

PC’ PUTADR i SAY Eb dRESS IN SAV7 & SAV7+2 
aT YPCNT “PRINT ONE WORD 
(RL) : ADJUST FOR PRINTOUT 

Pc TYPOCT -PRINT IT HERE 
Ro’ : RESTORE Re FOR NEXT SLICE 
(SP)+,R1 :RESTORE 
85S GO 90K F FoR GOOD LOC 
#4.R1 
ga$ it CHECK IT 
TSTDAT, (R1)+ ; WRITE FIRST WORD 
RY. ICSRADR "CSR IMAGE WITH BAD CHECKBITS 
TstDaT+e, (R1) WRITE 2ND WORD + CHECKBITS 

‘ADJUST R1 
oe a CONTINUE TESTING 
acSRAOR “CLEAR CSR TO NORMAL 
PC_RSTOTY “RESTORE THE REGS 0 TO 4 
co 

:THIS TEST CHECKS THE WRITE INHIBIT ON DOUBLE 
“BIT ERRORS DURING A DATIP OPERATION BY USE 
-OF AN INC’ INSTRUCTION. 

b10, a8STESTN 
1§ 
PC, SEQERR ;sERROR# REPORT ERROR MESSAGE AND HALT AT FARTHLT 

SES 0047
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C2MMLA.PLI 23-JUN-77 10:17 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

(1) 006514 o000Se S2 ;#HEe0HERROR NUMBER Scttstee 

. 4 SAYOTY G TO RY He pppSIG gate? gneHs ifs. ER Bd ea 
eto eee need opoon 174076 208 ae ie HINT IAL ERROR MASK 

; 174070 305. aah Soenec? ERROR MASK Sts Gees) Bley fetey Leta SOU 
2444 O06555 016767 174044 174046 35S: MOV DATEL TSTOAT aiPRESERVE ORIG DATA 

an p5/¢ ete Seer f° i SECOND, P PASS YET ? 

2446 006600 COM TeTDAT :COMPL DATA UN SECOND PASS 

coh Be RabR” 174 40S: CLR 
1 14 7? 174022 174014 Cre ORBENSK , SBEMSK CHECK FOR SAME MASKS 

S25 RpePsS ay 174014 174006 ¢ Serie, SBEMSK*2 

eee Oren rea 004112 45$ Bay ae DAT SOURCE BF te ROOF AE Oe R CHKGEN 
Sdep nett 7 pastes ; J Be Lee ie Here asi a BITS 
2457 006646 OONS67 004474 JSR pe cIKGEN :COMPL ROUTINE 

se} eee Bien ge re ae 524 004464 J ITCOM 46h MAKE DOUBLE ERROR 
eb 006662 002642 WORD DBE 08 

463 RoE sas 004064 MOV reyeet R2 ;GET CHECKBITS 
464 006672 056702 173755 BIS DIAGA’ Re ‘SET DIAGNOSTIC A BIT 

see oe Mittces woes 173762 308: NOY etc WEN Bl on sTEST 2 
O467 neeat 16721 173716 MOV 1 aan (RL) ile Er RE$ 16 BITS 

Sted ere Buea, toSeRa HOY SARA, TRORD CSR METH IMAGE FROM Re 558 Soe7se § Theaed § dadaes CORB ist SEO I ler 
a7 006730 013703 000320 cg nov SHINN, ,R3 TEST ADORESS 

247 740 R825 ; Fhe oa RAOR iu A eT RUCTION 
C474 O06742 026741 173664 CMP TSTDAT, -(R1) CHECK FOR UNCHANGED DATA 
2475 006746 001405 BEQ 608 ‘SHOULD BE UNCHANGED 
2476 006750 016700 173656 MOV TSTOAT RO ‘FOR PRINTOUT 
2477 006754 004767 004S2e JSR PC, ERROR  #ERROR# REPORT ERROR MESSAGE 

(1) 006760 000053 53 : #HRHEHERROR NUMBER Soteeeee 

2478 006762 062701 000002 60S: ADD :POINT TO UPPER WORD 
2479 006766 02671! 173642 CMP Tetoarve, (RL)  :READ IT 
2480 006772 001434 BEQ ;BR IF UNCHANGED 
siBl bog? 9467 473634 MOV Totpareg. .RO 

000 ? 04476 JSR ;#ERROR# REPORT ERROR MESSAGE 
ch 007004 000054 SY  £##444ERROR NUMBER S4Saeeeet 

2483 007006 105767 904002 SS: TSTB  —sUPPFLG -LOWER WORD 
2484 O0701e 001003 BNE 66$ “BR IF NO 
e485 007014 105267 003774 INCB  UPPFLG 
2486 007020 000745 BR 553
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of R 

Seip 
2503 

RR
R 

— 
—
R
R
R
R
R
R
M
 

2
 
P
n
 

ae
 

Pe
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Pe
 

bm
e 

Pan
e 

Daw
e 

Hm
 

Oo
 

Pa
n 

W
O
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O
U
T
W
I
T
 

O
 

B
E
S
S
 

AS 
RER

RER
 

l 

000406 

173610 

O04eS4 

173566 

0042 36 

00403& 

e3- JUN- -77 
0:1 

173564 

000404 

173450 

173442 

1734eC 
173414 

173372 

173364 

003464 

665: 

70S: 

75§: 

80S: 

90S: 

END10: 

TSTQ1: 

18: 

10:20 FAGE 1-47 
JOU 

BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

PASS BEG Pia 

MSK+2 ast Bit IN MASK ? 
758 -BR IF BIT 31 
RS DASHL “SHIFT ROUTINE 
DBEMSK 

BBS acks2 -LAST BIT IN SINGLE ERROR MASK ? 

Bo DASHL BR IF Yes 
SBEMSK : 

30$ 
QSPASFLG ; WHICH PASS 

SOS ASFLG nOlcATe oF ORY PASS COMING 
10$ a0. 00 ae 
ECCOIS, ,@CSRADR INHIBIT ECC TO CLEAR DBE’S 

ane R ; RESTORE CSR TO NORMAL 
€ RSTOTH RESTORE THE REGS 

TStScP 

‘CHECK FOR WRITE INHIBIT DURING A WRITE BYTE 
>CHECKS FOR UNCORRECTED DATA 

b11, aesTESTN 

PC, SEQERR - #ERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT 
HHHEEKERROR NUMBER SSaeeeee 

RY. SAVOTYH . REGS RO TO RY Rat PRY Sra “Bate 
DATBUF +2 32 alts NORTH 

e0s: 

30S: 

353: 

40§: 

4S§: 

Shere? ; SINGLE ERROR MASK 

: DOUBLE ERROR MASK 
DREMEKeo 
DATBUF . TSTDAT t PRESERVE ORIG DATA 
OATBUF +2, TSTDAT Se 
S8PASFLG™ 9 

408 TAS PAs NO COMPLEMENTING 
TSTOAT 
TSTDAT+2 ;SECOND PASS, COMPLEMENT TSTOAT 

Seen, OBEMSK  ;CHECK FOR SAME MASKS 
“BR IF NOT EQUAL 

MSK+2, DBENSK+e ALSO 
$f 10 maRE” fen NOT EQUAL 
#TSTOAT , SOURCE AD ORESS FOR CHKGEN 
PC, CHKGEN GO GENERATE CHECK BITS 
RS‘ BITCOM ‘BIT COMP ROUTINE 
SBEMSK - MASK 
TSTDAT DATA WORD 
RS, BITCOM "MUST FORCE SECOND ERROR 

SEG 0049
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A.PL1 

007310 

ae }in9? ibs” 

173330 
816 

173176 
004040 

000406 

173162 

O03bc6 

173140 

003610 

000302 

000302 

173120 
000320 

173122 
003S26 
172770 

10:20 PA 
BEGIN 

SOs: 
173334 

css: 

605: 

659: 

70%: 

80S: 

90S: 

173136 100S: 

ENOL: 

KOY 
1-48 

Sr AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

. WORD 

JSR 
JMP 

Res 
zltee R 

IS, ACSRAOR 
rst T (RI)¢ 

Retoa se. (RL) 
ICSRAOR 
SAHINEN, Re 

aS Aa 
(R2)+ 

1360 (Re R1 
TSTDAT, (R1) 

Far RO 
PC, ERROR 

82,R1 
TStDAT+2, (R1) 
65$ 
PaTORT te. RO 
PC,ERR 

10$ 
beets SCRADR 
JSMINMEM,R 
(R1)¢ 
(R]) 
JICSRAOR 
PC_RSTOTY 
TStSCP 

a BiRcNosTiC A BIT 
‘Dfeaat eee 
WRITE FIRST 16 BITS 
;LOAO CSR WITH IMAGE FROM R2 
“WRITE SECOND 16 BITS + CHECKBITS 
CLEAR CSR 

TEST LOC GET SS_OF 
RD DESIGNATES FIRST BYTE 
“R3 DESIGNATES LAST BYTE 
; TRY WRITING A BYTE 

| CHECK FOR UNCHANGED DATA 

Boa E 
ERRORS ORE PORT ERROR MESSAGE 
 HHEEEERROR NUMBER SGeeke4e% 

; UPPER_WORD 
READ SECOND WORD 
; BR IF UNCHANGED 

: #ERROR* REPORT ERROR MESSAGE 
: #44##4ERROR NUMBER S7###244 

; TESTED LAST BYTE ” 
:BR IF NO 
“FIRST PASS ? 
-BR IF YES 
‘CHECKING FOR LAST ERROR SIT 
-BR IF DONE HERE 
‘NOT DONE, SHIFT LEFT 
: DOUBLE oe MASK 

;LAST SB 

Bae WO 

;TEST_PASS FLAG 
“NON ZERO MEANS WE’RE DONE 
NOT DONR 

;OISABLE ECC 
TEST LOCATION 

;TO ERASE ANY DBE’S FROM TESTING 
“RESTORE CSR 
RESTORE REGS RO TO RY 

e atTH THIS PASS 
SHIFT ROUTINE 

‘DOUBLE BIT ERROR WRITE CANCEL WITH 
;WORD WRITE. 

SEG 00S0
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3 s CHECK I I ITH WORD WRITES TO 
eed i CORES HE TB ale. BARE 
so Spree Age? 000012 o00404 TSTie2: cPe 0)2, Q0STESTN iSHECK FO FOR PROPER TEST SEQUENCE 

2598 OON767 004362 ISR PC, SEQERR PERRORE REPORT ERROR MESSAGE AND HALT AT FATHLT 
1 ptetey 000060 60 HHHHEEERROR NUMBER 60354244 

2599 007576 OO4467 003466 1S: ISR RY. SAVOTY ;SAVE REGS RO TO RY 
2600 007602 005067 173020 Ti2A: CLR oat BuF « BACKGROUND FOR DOUBLE ERRORS 

5 SRE a as 8 hele? ? 1 173016 MOV #1, SBEMSK I ER ARS MASK 
7 173014 CLR SBEMSK +2 

2604 O0762% 012767 000001 173010 1128: MOV 81, OBEMSK DOUBLE ERROR MASK 
2605 007632 7? 173006 CLR OBE MSK+2 
2606 007636 016767 172764 172766 358: nov DATBU STOR sara FOR TEST 

+ + Sie Gress Hey Aneeae rt unecE ont B°On SEBO pass on 
i BEQ BR IF OF TRS! PASS 

2610 007660 O05 167 17276 Con TStOer :COWP FIRST WORD 

sets eae nays 172742 «172744 «40S: CMP sBehoK, SeENSK * CHECK ra REST ICAL MASKS 
2613 007676 001004 BNE “BR IF DIFFERENT 0 
2614 007700 O26767 172734 172736 CMP CBENSK+2, DBEMSK+2 T00 
2615 007706 OO1SO1 BEQ 70$ BR TO MAKE THEM NOT EQUAL 
2616 007710 012767 O02632 003036 4SS: M_V @TSTDAT, SOURCE ;NEED ADOR OF DATA FOR CHKGEN 
2617 007716 004767 003104 JSR PC, CHKGEN ?GO GENERATE CHECK BITS 
2618 007722 OO4SE7 003420 JSR RS’ BITCOM -BIT COMP ROUTINE TO FORCE ERRORS 
2619 007726 002636 “WORD  SBEMSK -FIRST ERROR 
ebeD 007730 “WORD  TSTDAT ‘DATA 
bel 607732 O04S57 003410 ISR RS, BITCOM ‘CALL IT AGAIN 
bee 00773 Odeb42 “WORD  DOBEMSK ; FOR SECONO ERROR 
2623 057740 Qoe&32 "WORD  TSTDAT 
be4 00774 16700 003010 MOV CHECK, RO GET CHECKBITS 
be 007746 056700 1727Ge 50s BIS D1AGA,R RO iE! DIAGNOSTIC B17 

be Bare 1 000358 172706 MOV genie Becher tert Pec 
2628 007764 O167e1 17eb4e Ov TSTDAT (a1 )+ LTE FIRS! 16 BITS 

Psa ean OT 1720634 MOV St (R1) etre SECOND IES BITS + CHECKBITS 

oe BN 12 Daan Tr eter t 
2633 010010 bosa7> 172655 css: CLR SESRADR ECERR (8p 
2634 010014 012721 177400 MOV 8177400, (R1L)+ i RY WRITING  OCATION 
e635 010020 013701 000320 MOV JeMINMEM. RI 
2636 010024 026711 172602 CMP TSTDAT, (RL) :CHECK FOR ORIGINAL DATA 
2637 010030 O0140S BEQ 60$ ‘SHOULD BE UNCHANGED 
2638 010032 016700 172574 MOV TSTDAT. RO “FOR ERROR MSG 
2639 9100% 004767 003440 JSR PC, ERROR : #ERROR# REPORT ERROR MESSAGE 
ty 1 1 61 * HEEEEHERROR NUMBER 61 #2eeee 

2640 010044 062701 o00002 60S: ADO #2. R1 UPPER WORD 
2641 010050 026711 172560 CMP Totoatse, (Rl) :THIS SHOULD BE UNCHANGED ALSO 
2642 010054 0014 BEQ 65S 
2643 010056 016700 1725S2 MOV TSTOAT+2,RO : 
2644 010062 004767 003414 JSR PC, ERROR’  #ERROR# REPORT ERROR MESSAGE
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(1) 010066 000062 

26 010070 105767 
e646 010074 001003 
2647 010076 1 7 
e648 01010e e 
2649 Q10104 005737 
e6S0 010110 O014e6 
e651 010112 005767 
ebS2 010116 100404 
2653 010120 OO04S67 
2654 010124 O0eb4e 

ace DIOLS0 Oos7e? Seep 10134 LOMO 
2658 010136 004567 
e6S9 01014e 002636 

ebb | o10150 tee , 
ebbe 1124 bpT004 
2663 010186 105237 
2664 010162 00167 
e665 010166 016777 
2666 010174 Q13701 
e667 010200 1 
2668 O10e0e 005011 
2669 010204 005077 
2670 010210 004767 
e671 010214 000167 
2672 
2673 
2674 
2675 
2676 
e677 010220 122737 
e678 O10e2e6 001403 
2679 010230 004767 
at 010234 000063 

2680 
e681 010236 005003 
ebGe 010e40 010100 
2683 010042 005703 
e684 O10e44 001401 
e685 O010e4%6 005100 
e686 010eS0 010021 
e687 Oi0eSe2 020105 
26868 0102S4 103771 
2689 0102S6 Oe0041 
2690 010260 001405 
2691 010262 105237 
e632 010266 004767 
tt) 010272 000064 

2693 
et94 «010274 010100 

23-JUN-77 
10:17 

002720 

0027 le 

000406 

172526 

00317e 

172504 

003154 

1774S4 
000302 

000302 
177414 
172460 
000320 

172462 
003066 
172330 

000013 

00372e 

000e75 
003210 

172476 

ooo404 

MO4 
BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

10:20 PAGE 1-50 

62 -#e0H20ERROR NUMBER Fcttetes 

tS$: TSTB —sUPPFLG WHICH LOOP ? 
BNE 66S :SECOND, BR OUT 
Ince UPPFLG “FIRST, KEEP GOING 

bb: TST aeSPASS “FIRST PASS ? 
BEQ $ -BR IF YES 

70$: TST DBEMSK+2 -LAST BIT ? 
BMI 75$ -MINUS = BIT 31 
JSR RS DASHL “SHIFT ROUTINE 
gORD OBEMSK ‘THIS 32 BIT WORD GETS SHIFTED 

75§: TST SBENSK+2 -LAST BIT IN THIS MASK ? 
BM! ‘BR IF LAST BIT 
JSR RS DASHL 
“WORD SBEMSK 
IMP T! 

0S: ™ST8 oad LG :FIRST PASS ? 
BNE 8S$ -BR IF SECOND 
INCB 9 8PASFLG INDICATE SECOND PASS COMING 
IMP T12A : 

ass: MOV ECCDIS,aCSRADR ; 
MOV JEN INMEN, RI RESTORE TEST ADDRESS 
CLR (R1)+ “CLEAR ANY DBE’S FROM TEST 
CLR (R1) 
CLR acs -CLEAR CSR 
JSR PC RSTOTY “RESTORE REGS RO TO RY 

END12: JMP TStSCP 
-TEST DUAL ADDRESS TEST 

“CHECKS FOR DUAL ADDRESSING BY WRITING 
“AND READING THE ADDRESS IN THE LOCATION 
"AND WRITING ANDO READING ITS COMPLEMENT 

1ST13: CHPE 13, Q8STESTN 

JSR PC, SEQERR -#ERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT 
63 7 ###2#2ERROR NUMBER F3tkeEEE 

6S CLR R ;R3 INDICATES FIRST PASS OR 
1$ MOV R1,RO COMPLEMENT PASS 

TST -IF RQ= ZERO, STORE ADDRESS 
BEQ 2$ “IN THE LOCATION 
COM R ‘OTHERWISE STORE COMPLEMENT 

23 MOV RO, (R1)+ OF ADDRESS 
CHP RL, RS ‘UNTIL HIGHEST LOC IS REACHED 

3$ CMP RO,-(R1) “CHECK FOR CORRECT CONTENTS 
BEQ 4§ -BRANCH IF OK 
INCB =: ABSADERR PROBABLY AN ADDRESSING PROB. 
JSR PC, ERROR ‘#ERRORS REPORT ERROR MESSAGE 
64 ,##ee8#ERROR NUMBER 64a teat 

4§: MOV Ri, RO 

SEG 00S2
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OZMMLA.P11 23-JUN-77 10:17 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

2695 010276 162700 oc000e SUB 82,R0 ;CHECK THAT AOORESS IS STORED AT 
26 10306 703 TST R3 ‘LOCATION IF R3 [S 0 
2b 1 1401 BEG S$ ‘OTHERWISE CHECK FOR 
oe 610308 905 100 os con RO ay “ADORESS COMPLEMENT. 

oe 818319 aed BHI 38 
2701 010314 112737 900001 000302 MOVB #1, d8PASFLG .SET PASFLG FOR ERROR REPORT 
27 010322 00103 COM R3 - COMPLEMENT R3 
e? 010324 001345 BNE 1$ “REPEAT TEST, COMPLEMENTING ADE 
e704 010326 000167 172216 ENO13: JMP TSTSCP 

2706 
2707 ;#(1) THIS TEST CHECKS THE MEMORY FOR THE CAPABILITY 
2708 - OF HOLDING 1°S AND O'S BY WRITING A BACKGROUNC 
eo? -# OF BAKPAT AND READING IT 
2710 -#(2) MEMORY IS WRITTEN USING A BYTE AT A TIME 
eri :#(3) STEPS 1 & 2 ARE REPEATED WITH A SWAPPED BACKGROUND PATTERN 

2713 010332 122737 000014 OO0404 YTSTI4: CMPE #14, JUSTESTN -CHECK FOR PROPER TEST SEQUENCE 
2714 Q10340 001403 BEQ 1$ 
2715 010342 004767 003610 JSR PC, SEQERR - #ERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT 

(1) 010346 00006S 65 -####2#ERROR NUMBER 65828ee# 

2716 010350 013700 o003le 1S: MOV asBAKPAT,RO -GET THE PATTERN INTO RO 
2717 0103S4 110021 MOVB RO. (R1)¢+ “WRITE A BYTE 
2718 010356 113721 000313 MOVB aBBAKPAT+1, (R14; j WRITE RITE TH MORY WITH THE WORD STORED IN BAKPAT 
2719 01036e 020105 CMP R1,RS EST LOC TO TOP + 2 
ered 010364 103771 BLO 1$ BRANCH IF LOWER 

e722 010366 O20041 2s: CMP RO,-(R1) ; TEST THE MEMORY TO SEE _IF IT CONTAINS 

e723 . THE WORD STORED IN BAKPAT 
e7e4 010370 001416 BEQ 8$ 
2725 010372 O06e701 000002 ADO 
27° 010376 123741 000313 CMPB SnSAKPATS, ~(R1);CHECK FOR BYTE SELECTION PROBLEM 
2727 O1ONO2 001402 BEG 
27e8 O10404 120041 CMPB RD, -(R1) SAGAIN CHECK FOR BYTE SELECTION PROBLEM 
e729 010406 001002 BNE 6S’ 
2730 010410 105237 000275 4g: INCB @eSADERR sPREPARE TO INFORM THAT IT IS AODRESSING ERROR 
2731 O10414 042701 000001 b$: BIC 81,R1 “MAKE THE ADDRESS IN RI EVEN 
2732 O!04e0 004767 003056 JSR PC ERROR #ERROR# REPORT ERROR MESSAGE 
Cy 0!0424 000066 66 "HEEERHERROR NUMGER 6b#85%% 

2733 G10426 Oe0104 QS: CMP R1,R4 -KEEP ON TESTING THE MEMORY UNTIL 
e734 010430 101356 BHI 2g -R1 EQUALS THE LOWEST ADDRESS 
2735 010432 000337 0003ie SWAB asBAKPAT “CHANGE THE DATA PATTERN 
2736 O10436 001744 ; BEQ 1$ -IF THE DATA PATTERN DOES NOT HAVE LOW 
2737 : BYTE =0 THEN FALL THRU 
$738 O1044O 000167 172104 ENDL4: JMP TSTSCP 

2740 
e741 ;#THIS TEST IS CONCERNED ONLY WITH THE INTEGRITY 
2742 *#0F THE 4K MOS RAMS THAT STORE THE CHECKBITS. 
2743 ?#LSING DIAGA (BIT 2) AND BIT 13 TO PROTECT THE 
e744 =F ROGRAM IF NECESSARY, THE CHECKBITS ARE WRITTEN 
2745 -#AND READ VIA THE CSR. 
2746 ;
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MACY 11 OZMML 
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ITS BY WRITING LOC 
O MATCH CHECKBITS T 

XT WORD 
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WEPEES 
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HE CHECKBITS 

FOR LATER 

IT CT 
EST LOC 

2 re 

gon! 
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Bx 
ee 

«8 
z 

pane 
Saae 

8 
T 
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CT 
T 

me TO COUNT BRO CHECKBITS 

cI 

MAKE CHECKBITS ALL 1’S EXCEPT FOR CT 

ERRORS REPORT ERROR MESSAGE 

-#ERROR# REPORT ERROR MESSAGE 

-£324¢¢4ERROR NUMBER 7Deedaee 

;CHECK FOR PROPER TEST SEQUENCE 

- ##EEEHERROR NUMBER 67848244 

;DIAGNOSTIC CHECK MODE 

‘GG00" OATA 

CK 
;FIRST 
; SAVE 

015, eSTESTN 

ERROR 

SP) 

re 
eM INAEN 
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Bae 
Pie 2(R1) 

a
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;GET CSR CONTENTS INTO RO 
Y WANT BITS 11-5 

FOR ALL 1’S 

MSG 

H
e
a
t
 ‘ 

EGS, 
SBESSUSSSRRIIURRARER 

EER. 
LUBE 

byBTECR 

1$ 

338: 

1720S4 4S: 
172046 

172126 

172110 

: 
=8y 

: 
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2G BB 
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Rese Sauna eee 
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e
e
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5 
sa8es eo Ge 
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004766 
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;MORE THAN ONE ? 
;NO 

iss fate 
00000 1 

-#ERROR# REPORT ERROR MESSAGE 
-H#HEEHERROR NUMBER 7 leteeae 

;RESTORE CSR 

;FOR MSG sss: 
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BEER 
RREREERRER EERE REE RE SDAA A >oARNGARSRRE AREER ER ER te 

;ACCESS THE LOC 
, @CSRAOR 
» (RI) 

MOV R3 
MOV RY 

6$: 171742 010724 010377 
010730 010411 

ee eee ee 
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aE 
ba
t =|

 

ae 
: 

001405 

004767 

g 
Bes

a 
[=
) 

—
o
 

-
_
 

-
 

CT
 

om
 

oe
 

Re ag 

100000 
000004 

171714 

000001 

003740 
002326 

171510 

100000 

000002 

171704 

171666 

004660 

171632 
171624 

171542 

OO4S34 

o0000e 

171464 

171446 

004440 

10:20 PAGE 1-53 
CQS 

BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

7$: 

9s: 

998: 

10S: 

115: 

#100000, 2(R1) 

pe
] 

-
 Fr 

Fos 
Bs 

z
n
 

—
—
 
DD
 

“
 

R 

S
U
S
I
 

IP
T 

RP 

81, BITCNT 

) 

(RL) 
83740, aCSRAOR 
128 

Pe pr tcHk 
#4400, 3SWR 
1118 
81, BITCNT 

; SECOND WORD 
;PGINT TO NEXT ADDRESS 
;TOP + e YET? 

'FOR PRINTOUT 
FERRORE REPORT ERROR MESSAGE 
 EEEEREERROR NUMGER 72838283 
;COMP CHECKBITS 
;CLEAR CT 
;WRITE 

; READ 
;GET CSR CONTENTS 
; ONLY WANT CHECKBITS 
‘ALL ONES 

Boe ERROR MSG 
COUNT Bed BITS 
“ECC DIS 
YES 

; NORE THAN ONE ? 

“FOR MSG 
#ERROR# REPORT ERROR MESSAGE 

-JHHHEEHERROR NUMSER 738tteed 

;KESTORE CSR 
sWRITE NEW CHECKBITS 

;G000 DATA 
:COUNT BAD BITS 
;ECC OIS ? 
*YES 
>MORE THAN |
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11 SHE RUE ns 1s 
O1ie44 004767 O0ee3e 
011250 000074 

011252 06°70! 000004 les: 
OlleSH Olug77 = 171410 
Ollebe Oe0105 
O11e64 103744 
011266 005726 
011270 012604 
011272 000167 1712Se ENOIS: 

Qlievé 122737 000016 00404 TSTlb: 
011304 001403 
011306 004767 O02644 
O1131¢ 000075 

011314 004737 000120 1$: 

011320 dO20041 es: 
Oil322 001403 
011324 004767 00215Se 
01133C 000076 

011332 38: 
011334 010011 
0!1336 021100 
011340 001403 
011342 004767 002134 
011346 000077 

011350 000300 4§: 

0113S2 001023 

10:20 PAGE 1-54 
DOS 

BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

FO a asc 
: HERROR# REPORT ERROR MESSAGE 
» $£404#ERROR NUMBER 74aeea88 

;POINT TO NEXT WORD 

LY RESTORE STACK 
‘REST ORE _R 
;AND EXIT = 

THIS res! WRITES A BACK GROUND OF THE WORD STORED 

EVERY ieee FOR CORRECT pate SWAPS BYTES 
Reape EV 

LOCATION AND to MIN 
pine 10 OF MEMORY Loe IONS. 

RITES gue 
OCATION FOR SWAPPED 
BACKGROUND _IN THE LOCATION AND PROCEEDS 

BAKPAT PATTERN 

IN MIN. TO MAX, DIRECTION 
REPEATS STEP 2 GOING IN MIN. TO MAX. DIRECTION 
REPEATS STEP 3 GOING IN MAX. TO MIN. DIRECTION 

#16, OsSTESTN 

PC, SEQERR 

PC, 28WRTMEM 

RO,-(R1) 
3$ 
PC, ERROR 

RO 
RO, (R1) 
(R1),RO 
4§ 
PC, ERROR 

RO 

98 

;CHECK FOR PROPER TEST SEQUENCE 

; #ERROR# REPORT ERROR MESSAGE AND HAT AT FATHLT 
HEHEEHERROR NUMBER 79222822 

;GO TO WRITE THE MEMORY WITH A BACKGROUND OF THE 
BAKPAT ‘WORD STORED IN 

AQ_THE CONTENTS OF LOCATION POINTED BY Rl ;RE 
:T0 SEE IF IT HRS THE SAME VALUE AS RO 
:#ERROR# REPORT ERROR MESSAGE 

SH EREERROR NUMBER 76244244 

;SWAP THE BYTES AT (R1) 
READ (R1) FOR CORRECT VALUE 

- #ERROR# REPORT ERROR MESSAGE 
- #48244 RROR NUMBER 77889428 

;SWAP THE BYTES OF THE REGISTER 
CONTAINING BACKGROUND PATTERN 
IF THE LOWER BYTE OF THE REGISTER 
:1S NOT 0 THEN THE PROGRAM IS READING 
: THE MEMORY TO CONTAIN A BACK GROUND OF 

;BAKPAT AND WRITING THE SWAPPED WORD 

7 IN WHICH CASE GO TO 9$ 

SEG 00S6
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011354 005703 S$: TST R3 T 0 D a Tee chr eho iF Te Ro a eb SUNTIL, PRSFLG=3 
2900 eso ineaat Tne MIN. 4S Ree MAX. OTHERWISE 
2901 ING IN MAX. TO MIN. DIRECTION 
2902 011356 001023 BNE 10$ it NOT CLEAR THEN GOTO | 
2903 011360 062701 900002 6S: ADD 82,R1 :OT ROO 2 TO THE CONTENTS OF RI 
oan 011364 020105 CMP RI.RS ; COMPARE R Rl WITH THE MAX. MEMORY LOCATION TO 

2906 011366 103006 BHIS 8S TF RIDRS T T0 QT WISE 
2907 011370 O20011 7$: aN RO, (R1) i Reb (Ri) Her ee 
2908 011372 001757 BEQ 3$ - WRITE COMPLEMENT 6° Te A FOUND AT (RI) 
2903 “AND REPEAT UNTIL RI > RS 
2910 011374 004767 O02102 JSR PC, ERROR -ERROR® REPORT ERROR MESSAGE 

(1) 011400 000100 100 “EEEEHERROR NUMBER 100885444 

2911 011402 900753 BR 38 
2912 O11404 105237 000302 BS: INCB = J@PASFLG 
2913 011410 000300 Swag SRD 
2914 O11412 OO1742 BEG 2s -IF THE LOWER BYTE OF RO IS ALL 0’S 
2915 ‘THEN BEGIN READING BAKPAT SWAPPED WRITING BAKPAT 
gif "AND READING BAKPAT GOING FROM MAX. TO MIN. [PASFLG=4] 
2917 011414 005103 CoM R3 OTHERWISE CLEAR RO 
918 O11416 O10401 MOV RG RI “PUT THE LOWEST TESTING ADORESS IN RI 
2919 011420 000763 BR 7§ “AND BEGIN READING 0’S, WRITING 1’S 
gic0 ?READING 1°S IN MIN. TO MAX. DIRECTION [PASFLG=3] 

2922 011422 005703 9S: TST R3 IF Ra Is NON Q, I.E. PASFLG=3 
2323 011484 001353 BNE S$ ‘THEN READ BAKPAT, WRITE 
2924 : SWAPPED BAKPAT AND READ SWAPPED BAKPAT 
2925 -IN MIN. TO MAX. DIRECTION 
292m 011426 020104 10s: CMP R1,RY OTHERWISE TEST IS PROCEEDING IN MAX. TO 
2927 *MIN. DIRECTION. 
2928 011430 101333 BHI 2s ?KEEP ON LOOPING UNTIL RI=R4 
2323 011432 105237 900302 INCB 9 8PASFLG 
2930 011436 SWAB —Ss«RO 
2931 O11440 001753 BEQ 7$ SIF RO SWAPPED HAS LOWER BYTE=0 
2932 THEN READ BAKPAT SWAPPED, WRITE BAKPAT, 
2933 AND READ BAKPAT GOING FROM MIN. TO MAX. 
Ears 011442 GO0167 171102 END16: JMP TSTSCP 

2936 
2937 -#(1) THIS TEST WRITES THE MEMORY WITH A BACK GROUND OF BAKPAT 
2938 -#(2) WITH PASFLG=0 THE TEST READS THE MEMORY FOR BAKPAT 
2939 # ANO THEN INCREMENTS PASFLG 
Fas is) :#(3) IT THEN READS/SWAPS BYTES/WRITES A LOCATION X FOR 
21 *t OVER 2 MSEC AND THEN REAOS THE MEMORY FOR BAKPAT 
2942 '#(4) REPEATS STEP 3 WITH X=X+4K UNTIL ENO OF MEMORY IS ENCOUNTERED 
2943 -#(S5) IT THEN INCREMENTS PASFLG AND WRITES THE MEMORY TO 
2944 # BAKPAT AND WITH PASFLG=2 IT READS MEMORY FOR ALL 
2945S i SWAPPED BAKPAT AFTER WHICH PASFLG IS INCREMENTED TO 3 
2946 #(6) REPEATS STEPS 3 AND 4 READING THE MEMORY FOR SWAPPED 
2947 is BAKPAT INSTEAD OF BAKPAT 
2948 011446 122737 0000:7 COO4O4 S717: (MPa 817, aeSTESTN -CHECK FOR PROPER TEST SEQUENCE 
2949 O114S4 001403 BEQ +1 
2950 011456 004767 002474 JSR PC, SEQERR -#ERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT
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10:20 PGE 1-S6 
FOS 

SEG 9058 
BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. 

RPT1?: 

4§: 

cs: 

6S: 

ENODI?: 

101 

PC, deWRTMEM 

adsPASFLG 
RY, R3 
RY, Rh 
RO. (R1) 

Pe, ERROR 

#2,R1 
R1,RS 
38" 
#1, d8PASFLG 
S$ 
dePASFLG 

RB. RS 

837776, Re 
(R3) 
Re 

BS asSAVLOC 
#20000, R3 

es 
a8PASFLG 
aeBAKPAT 
RPT17 
TSTSCP 

;HEEESERROR NUMBER 101888084 

;GO TO WRITE THE MEMORY WITH A BACKGROUNO OF THE 
;WORD STORED AT LOCATION BAKPAT 

T R3 
Ri TO T 

¢ CK (RI) F 

; #ERROR# REPORT ERROR MESSAGE 
* HELEEHERROR NUMBER lOCeeeEES 

; INCREMENT R1 BY 2 
“SEE IF Ri HAS REACHED THE MAX. OF MEMORY 

START LNG AQORESS OF MEMORY UNOER TEST 

;CHECK TO SEE IF PASFLG=0 OR 2 

;IN WHICH CASE INCREMENT PASFLG COUNTER BY 1 

;SEE IF R3 HAS RERCHED THE MAX. OF THE MEMORY 

;ARITE INTO 1 LOC FOR >2MS (ABOUT 100MS) 

;SAVE LOCAT 
: BY 0 
:R3 TO POINT TO 
4K BANK OF MEMORY 

;MAKE PASFLG=2 
-IF BAKPAT IS NOT BEING SWAPPED FOR "HE 2NC 
‘THEN GO BACK TO THE LOCATION RPT17 

HE 14TH ADDRESS BIT CAUSE 
WRITTEN FOR 2MS FOR ERROR REPCRT. 

A LOCATION IN THE NEXT
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2393 011604 005077 171062 RELOC: CLR acsR 
sae 11610 O 73 77 o00312 MOV 8377 AOR AAKPAT 

11616 1087 72 TSTB ss S BMMAYA -IS T HE MEMORY MANAGEMENT BEING TESTED ” 
o3% 011622 001170 BNE SONTHtt i LF 39 ey cONTIO AND CONTINUE TESTING 

2998 011624 005767 171030 TST LDELG re, OcATE Rie MEM UNDER TEST 

sa Miele R93335 001000 171034 a Roo asuR LOCAT TION BANTED? 
3001 O11640 001136 BNE CKDONE : BRANCH 
3002 O1lbHe 005767 171022 TST INAREL BEL OGATION "BLL QMED ? 

iy BH eds reseed 0003S2 stg § L rid Bi ted ate aby BEEN REY 6 RELOCATED THEN ALSO 
3005 011654 100473 QM I RELOER PROGRAM BACK IN LOWER CORE 
Oe 011656 112737 000200 000352 MOVB 8000, J8REL OME RISES PREPARE TO RELOCATE 

208 :RELOCATE THE DIAGNOSTIC TO SECOND 16K 

3010 
3011 011664 012701 100S00 MOV #100000+BEGIN,.RL;START OF RELOCATED VERSION 
3012 011670 Ole7Oe 116074 MOV #100000 +ENDPROG, R2;E ENO 
3013 011674 OOS7I1I 3S: TST (R1) AD A WORD 
3014 011676 032777 100000 170766 BI” 8100000, @CSRAOR :CHECK FOR DBE 
31S 011704 BNE S$ BR IF ERROR 
3016 Ol! 1 oo0004 ADO 84 RI |NEXT WORE 
3017 O11712 Ge0102 CMP Ri’ Re -END YET ? 
3G18 O11714 103767 BLO 3$ -BR IF NOT 
3019 011716 OOO4OS BR 4§ -BR IF ALL IS OK 
3020 011720 105037 0003Se SS: CLRB = ABREL INDICATE NO RELOC 
3021 011724 OC4767 002226 JSR PC, FATERR “#ERROR# REPORT ERROR MESSAGE ANC HALT AT FATHLT 
(1) 011730 000103 103 “HEEHEHERROR NUMBER 103ee#42# 

3022 011732 032777 OO004O 170734 4S: BIT #40, ISWR “PRINTING WANTED 
3023 011740 001005 BNE 1S BR IF NO 
3024 O11742 004767 002434 JSR PC PNTMES !TYPE “RELOC™ 
3025 O117%6 O42S22 047514 000103 -ASCIZ /RELOC/ 

a 011754 004767 003270 1S: JSR PC. CLRMM -CLEAR MM REGS 
3028 011760 012737 000500 o000l20 MOV SBEGIN. dMINMEM :NEK TEST ADDRESS 
3022 011766 052767 OOO0010 170656 BIS $10,€CCDIS “PROTECT 2ND 16K 
3030 011774 052767 O000!10 170652 BIS 810. OTAGA DITTO 
3031 Ole002 012705 100000 MOV 8100000, RS :START OF 2ND 16K 
3032 012006 010567 170650 MOV BA “BASE FOR RELOC 
3033 Ole0l2 012704 MOV SBEGIN-SO, RY ;FIRST LOC TO BE RELOCATED 
30354 012016 ADD 
3035 Olere0 012425 2s: MOV Raye (RS)+ HOV A WORD 
3036 Ol2022 020437 000342 CMP RY, aasavR4 “LAST LOC YET ? 
3037 012025 774 BLO 2s’ ‘BR IF NO 
3038 012030 012704 000430 MOV SBEGIN-SO,RY =: FIRST TEST ADDRESS 
3039 012034 01670S 1706e2 MOV BASE. RS 
0 01204C 000137 100500 INP QeBEGIN+100000 ;JUMP TO RELOCATED VERSION 

se -#RELOCATE THE DIAGNOSTIC BACK TO LOWER MEMORY 

3044 
3045 012044 105737 000352 RELOER: TSTB  aQsREL -1S DIAGNOSTIC IN RELOCATED STATE? 
3046 012050 10003e BPL CKDONE “BRANCH IF NO
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pet SA. PILI 2a sin R783 15; 3 Rei beetes 

3047 0120S2 005067 170604 CLR BASE 
3048 0120056 042767 OOD010 170566 BIC $10, ECCDIS 
3043 012064 042767 000010 170562 BIC #10; DIAGA 

3051 01 16737 170566 000320 MOV SAVMIN Q@8MINMEM ;RESTORE TEST AQORESS FOR ECC 
3052 p1gors ft hagas MOV aBeGIh B+, hy PREP 16 REL SentE THE PROGRAM TO LOWER CORE 
3053 012104 O1040S MOV 
3054 012106 0&270S 100000 ADD PR occoo RS 
ep Bigiie 2$: MOV {R52 (RY) + 

1 000342 CMP 4, J#SAVRY 
3057 010120 103774 BLO 2 
3058 Ol2iee 105037 0003Se2 CLRB ss A BREL 
3059 Ol2le6 O12706 000500 MOV BBEGIN SP ;RESET STACK TO LOWER MEMORY 
3060 0120132 010637 000346 MOV SP. JeSAVRE “BEGIN” USES THIS TO RESET THE STACK. 
3061 012136 000137 Ol2i¥e CKDONE: JMP del OWER "TRANSFER THE PROGRAM CONTROL TO THE LOWER CORE 

3063 
3064 
3065 012142 105737 cOo40e LOWER: TSTB  asSFATAL “FATAL ERROR 
3066 012146 001405 BEQ 1$ :BR IF NOT 
3067 012150 005737 ocD042 TST dae APT ? 
3068 Digipa 0014 BEQ "NO KEEP TESTING 
3069 0120156 00016? oD2040 IMP THLT 
3070 Ol2lb2 105737 000311 1S: TSTB =: @BSAVKBB “HERE DUE TO tC TYPED? 
3071 Ol2166 OO114! BNE STPSTK “BRANCH IF YES (TYPE ERROR STACK) 
3072 Olel70 OON767 002S04 TSTMM: JSR PC, ME MMNG ‘eh THe REGISTERS IF THE MEMORY MANAGEMENT 

ee 012174 105737 000272 TSTB = @SMNAVA 15 MEM. MANAG. AVAILABLE ” 
307S Ole200 001474 BEQ ENOPAS “BRANCH IF NO 
3076 Oleede BR SCNTMM “BEGIN TESTING ABOVE 28K 
3077 Olect4 37 OO74G0 1723S2 CONTMM: CMP #7400, 98172352 :DON’T WANT TO WRAP AROUND 
3078 Oleel2 OO1464 BEQ ENOMAX -GO TO END-OF-PASS 
3079 012214 OON767 002636 JSR PC UPMM -GO TO UPDATE MEM. MANAG. REGISTERS 
3080 Olee20 012703 000322 SCNTMM: MOV el OWTHO.R3 MAKE R3 POINT TO THE LOCATION LOWTWO 
3081 Ol2224% 004767 002744 JSR PC GETS!Z ' LORO BITS 6-10 OF R2 WITH THE BITS 13-17 
3082 “OF THE LOWEST ADORESS UNDER TEST 
3083 012230 012704 oxc000 MOV #40000, R4 ?MAKE RY PCTNT TO THE LOWEST LOCATION IN THE BANK 
3084 “POINTED BY PAGE ADORESS REGISTER 2 (PAR2? 
308S 012234 020237 172344 CMP R2, 98172344 iS, THe CONTENT OF R2 LOWER THAN THE CONTENT OF 

3087 012240 103405 BLO 2s -IF SO THEN GO 2S 
3088 Ol2242 OSO104 BIS R1,RY “SUBROUTINE GETSIZ LOADED RI WITH BITS 0-12 
3089 “OF LOWAOO WHICH HAVE NOW BEEN LOADED IN RY 
3090 012244 162702 000200 SUB #200, R2 
3091 012250 004767 002430 JSR PC, MMREG SET MEM. MANAG. REGISTERS 
3092 012254 010437 000320 23: MOV RY’ JeMINMEM NEW MINMEM FOR ECC TESTS 
3093 012260 004767 002710 JSR PC'’GETSIZ “PLACE BITS 13-17 OF HIGHEST LOCATION TO BE TESTED 
3094 IN BITS 6-10 OF Re, 8160000 IN RO AND BITS O-le 
3095 ‘OF LOCATION HIGHADO IN Rl 
30% 012264 004767 000020 JSR PC, MAXADR : GET THE ADORESS OF MAX. MEM. UNDER TEST 
3097 012270 010005 MOV RO'RS 
3098 012272 004767 002676 JSR PC’ GETSIZ ; PREPARE TO SET UP LOCATION MAXMEM 
3099 012276 004767 000005 JSR PC’ MAXADR : GET THE MAXIMUM ADORESS OF AVAILABLE MEMORY 
3100 012302 9010013 MOV RO’ (R3) ‘AND STORE INTO “MAXMEM™ 
3191 012304 OO0167 167664 JMP CLAMEM °G0 TEST A 20K SLICE ABOVE 28K.
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10:17 

172356 

020000 

172340 

oco004 

157776 

o00o0e 

170274 000320 

RELOCATE? 

; MAXADR - SUBROUTINE TO GET CURRENT 20K SLICE OF MEMORY ADDRESSES ABOVE 28¥. 
;REGISTERS: 
‘Ros a ENtRY= #160000 AND ON EXIT=HIGHEST VIRTUAL ADDR. UNDER TEST 
“Riz LOW ORDER 12 BITS OF VIRTUAL TEST ADDRESS 
:Ro= PAR BLOCK NO. CURRENTLY UNDER TEST. 

MAXROR: MOV RO, -(SP ;PUT MAXIMUM AVAILABLE ADDRESS ON STACK 

- ##BEGIN M yop T0 P35 RO, acct ORDER ee} 
2s: SUB #20000, (SP) -DECREMENT VIRTUAL RODRESS BY 4K 

BIS Ri, (SPS ie BITS bd: -0 TO MAXIMUM VIRTUAL ,TEST ADDRESS 
CMP Ro; -(RO) NT PAR= TEST BLOCK NO 
BEQ 3s ; BRANCH IF YES 
CMP RO, #172340 "ARE WE AT PARQ? 
BHI 2s’ -NO KEEP TRYING 

. ##END LOOP 0) FIND. PAR ADDRESS UNDER Test 

CMP (ho, R2 fe Te BREN OCK UNDER TEST GTR THAN ALLOWED? 
BGT “BRANCH IF YES (FALL INTO ENOPAS) 
MOV 015776 (SP) EXIT WITH MAXADR= OBK SEGMENT TEST SIZE 

38: MOV P)+ RO >SET RO TO MAXIMUM VIRTUAL TEST ADDRESS 
ADD oS RO’ :MAKE MAXIMUM MEMOR'+ 
RTS pc’ -AND EXIT MA ROUT INE 

4§: CMP (SP)+, (SP)+ -FIXUP STACK 
: AND FALL THRU 19 ENOPQS. 

ENDMAX: MOV GAVMIN, JUMINMEM :BECAUSE WE WON'T SIZE AGAIN 

SEG 0061
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31 ; TYPE ROUTINE FOR ERROR STACK 

313 it eee 
3138 i THIS ROUTINE IS USED TO DETERMINE IF TYPE OUT OF THE ERROR STACK 
3139 it FOR ONLY THE FAILING BITS IS REQUIRED OR NOT 

ay 4 
3143 012372 026727 170274 172134 ENOPAS: CMP CSRAOR, #172134 ;SECOND Ssh ? 
3144 01g409 001004 BNE 2$ iB fF NO 
3145 O01 01e767 «172136 17022 1S: MOV #172136, CSRADR STORE INIT ADDRESS 
314% 010410 OO04e4 BR 4§ 
3147 OleYl2 012767 172134 170252 28: MOV #172134,CSRAOR ;GET READY TO LOOK FOR SECOND CSR 

at: wees ee epee NOY “38 3O" SRADR :SE] a4 Be REEL ONGS TO A MSLIK 
3150 Bisise 777 170230 BIT sc0bc0. aceRAoR ieee Bs UNIQUE TO MSI1K CSR 
3151 Ole442 001757 BEQ 1$ -BR IF NOT MS11K CSR 
3152 012444 005077 170222 CLR JCSRAOR : CLEAR THE BITS JUST IN CASE 
3153 0120450 000167 000222 IMP ACTI ;GUESS IT DOES...GO TEST IT 
3154 O124S4Y 062706 OO0C04 3s: ADD 84, SP ;REST bee sp 
3155 012460 000750 BR 1$ 
3156 Ole%ée 032777 Oecoodd 170204 4s: BIT 820000, SWR ‘ARE WE GOING TO TYPE THE ERROR STACK AT END OF PASS? 
3157 012470 001051 BNE SEOP ite NOT THEN GT $£0P 
3158 O1e472 012746 177777 STPSTK: MOV 8-1,-(SP) HED THE END AND ERROR 
3159 “STACK AND END OF PASS WILL BE TYPED OUT 
3160 O12476 012701 016074 MOV #ENDPROG, RI :PLACE THE STARTING ADORESS OF THE ERROR STACK 
3161 -FOR O TO 4K MEMORY IN RI 
ibe 012802 912703 000376 TYPSTK: MOV 4376, ,R3 ‘ 

3164 Ea aoe 000304 i R1, J8ENDSTK fe Me aa eH nage BEEN REACHED ” 
3165 012514 103037 BHIS  SEOP THEN GO TO TYPE END OF PASS 
3166 012516 112702 oc000ee MOVB 818. ,Re2 
3167 OleS22 105302 RETSTK: DECB = R2 ;IF ALL 16 BITS OF THIS BANK HAVE BEEN CHECKED. 
3168 012524 002765 BLT TYPSTK “BEEN CHECKED FOR ERROR THEN SEE IF THERE 
3169 -15 ANY MORE 4K MEMORY BANK 
3170 012526 105721 TSTB (RL)+ j OTHERMI SE CHECK THE BYTE STORED AT (R1) 
3171 012530 001774 BEQ RETSTK “IF Ie IS 0 WE WILL NOT TYPE IT 
3172 012532 Oe0e27 c00020 CMP Re, 816. i Rate POINTER POINTING TO ERROR STACK BYTE 
3173 ANT FOR COLLECTING ADORESS FAILURES FOR 
3174 “THE SPECIFIC MEMORY BANK 
3175 012536 103403 . BLO 2$ -IF NOT THEN GO TO TYPE BIT NUMBER 
3176 012540 004767 001470 JSR PC TPADER OTHERWISE TYPE “AOORESS ERROR™ 
3177 012544 OOc4O4 BR FAILNA 
3178 012546 010237 000306 2s: MOV R2, J#DECWRD i PREPARE, T0 TYPE THE NUMBER OF THE FAILING BIT 

3180 012552 004767 OOl1646 JSR PC. TYPDEC -GO TO TYPE THE BIT NUMBER IN DECIMAL 
3181 1 011637 000306 FAILNM: MOV (SP) SeDECWRD PREPARE TO TYPE THE PAGE NUMBER 
31 1 67 OO0l642 JSR PC. §TPDEC IN DECIMAL 
3183 012566 005043 CLR -(R3) 
3184 012570 114113 MOVB  -(R1),(R3) sPREPARE TO PRINTOUT THE NUMBER OF TIMES THIS 
3185 “FAILURE OCCURED 
3188 Qi 72 105021 CLRB (R1)+ “CLEAR THE ERROR STACK 
31 10574 OOSO43 CLR -(R3) 
3188 012576 105237 000310 INCB = @STYPCNT sENABLE THE TYPE OUT OF 1 WORDS 
3189 Ole602 004767 001762 JSR PC, RPTOCT TYPE THE 4K BANK AND THE NUMBER OF TIMES 
3190 -THIS FAILURE WAS SEEN
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91 O12606 012703 000376 MOV 8378 R3 “RESET SCRATCH STACK FOR EACH BIT PRINTED. 
Oleble 000743 B RETSTK
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000311 
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10:20 PAGE 1-62 
eNO OF PASS 

LOS 

i END OF PASS 

: 
iz TYPE “ENO pass” fio DISABLE PARITY. 
i ALSO SERVICE A 
te ANO EVERY SE NCE CUTIVE PASSES UNLESS BIT 4 OF SSWREG IS HIGH 
;# 

SEOP: Fee 

B 

TYPEOP: 

ACTI1: 

;# SERVICE XXDP-ACT11 
JMP 

Re i Bes _ pAgITY MODULE DISABLE CODE 
asSAVKBB T 
CTLC i BRANCH IF YES-RESTORE LOADERS AND HALT- 
aespass NCREMENT obres COUNT 
RRFLG ee R FOR NEXT PASS 
ti SWR pigs 8x a Me INTOUT WANTED? 

PC, TPCRLF OYPE MR, ir AND “END PASS #” 
ZENO PASS #/ 

JeSPASS, JeDECWRD “GET PASS COUNT 
PC. §TPDEC -TYPE IT 
9242, RO GET THE’ MONITOR ADDRESS 
$DOAGN IF NONE 
PC, RLODER “RESTORE XXDP MONITOR 

-RETURN fO ACTII MONITOR. 

a sSENOAD ; JUMP TO ACT SERVICE 

QaRESTRT sREPEAT TEST IF NOT UNDER ACTI1/XXDP 

PC, CLRMM -STOP MEMORY MANAGEMENT SO CAN RESTORE LOADERS 
aaSAVRY RY “RESTORE RY WITH SAVRY 
-(R4Y) -tRS) *RESTORE LOHDERS 
RY, ast NOSTK 

PC -RETURN FROM RLODER CALL 

PC ,RLODER ;RESTORE ABS LOADER 

SOOAGN: JMP 

RLODER: JSR 
MOV 

4g; MOV 
CMP 
BHI 
RTS 

CONTROL C HANOLER 

CILC: JSR 
JMP APTHLT :IF NOT APT HALT AT FATHLT 

5 Rae EEE EALELEARERERA AREA RARE RRAL LAR RERALAALAA ELE LE 

;CHECK BIT GENERATOR ROUTINE 
;CALL: JSR PC, CHKGEN 

; SOURCE = ADDRESS OF DATA 
; CHECK WORD CONTAINING GENERATED CHECKBITS 

SEG 0064
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32S2 012754 000000 
3eS3 012756 000000 
3eS4 012760 12SeSe 
352? piS7be I 

terb4Y = 146314 
3eS7 Qle766 146314 
3eS8 O1e770 170360 
3eS9 Ole77e | 
3560 B 7H 177777 

1 Q1e776 177400 
3ebe 013000 000377 
3e63 013002 177777 
3e64 013004 177400 
3e6S Q13006 177777 
3c66 013019 064SS1 
326 13012 113151 
3268 
3269 013014 000 
3270 
3271 eats 000 

SA Be 
3e74 O01 000 
3e7S 013021 000 
3276 013022 000 
3277 013023 000 
3278 013024 077 
3279 
3e80 
3281 
3eBe 013026 
3€83 01302 O0467 000236 
3284 =013032 
3e8S 013034 Q!e701 013015 
3e86 Q13040 066701 167616 
3287 013044 Oee2700 000007 
3e88 Q130S0 001403 
3289 0130S2 105021 
3e90 013054 
3e91 0130S 000772 
3292 013060 012701 000001 
3293 013064 Qle702 012760 
32% 013070 066702 167566 
329 013074 012703 013015 
32% 013100 066703 167556 
3e97 013104 012704 
3298 013110 105067 177700 
3299 013114 016700 177634 
3300 013120 066700 167536 
3301 013124 030110 
3302 Q13126 001403 
3303 013130 O3011¢e 
3304 013132 001401 
3305 013134 10S213 
3306 013136 062700 o0000e 
3307 013142 O6270e G000Ce 

10:20 PAGE 1-63 
ENO OF PASS 

SOURCE: .WORD 
CHECK: 
CHKTAB: . 

UPPFLG: .BYTE 

CHKCNT: .BYTE 

PARBYT: .BYTE 

CHKGEN: JSR 

10$: CMP 

20S: MOV 
30$: MOV 

40S: CLRB 

426: BIT 

SOS: ADD 

0 
0 

MOS 

1eses2 -Cl BIT TABLE 

146314 C2 BIT TABLE 
146314 . 
170360 -C4 BIT TABLE 
170360 ; 
177777 :CB8 BIT TABLE 
177400 : 

377 -Cl6 BIT TABLE 
172777 ; 
177400 C32 BIT TABLE 
177777 : 
64551 ‘CT BIT TABLE 

113151 : 

0 

; fh BERL ua 
8 ie Pant Ty ESUNTER 
0 :C8 PARITY COUNTER 
0 C16 PARITY COUNTER 
0 ‘C32 PARITY COUNTER 
0 :CT PARITY COUNTER 
77 -OD0/EVEN PARITY FLAGS 

;O=EVEN 
: 1=000 
-CT C32 C16 CB CH C2 Cl 

R4, SAVOTY -SAVE RO TO RY 
RO CLEARING QUT PARITY COUNTERS 
8CHKCNT ,R1 “START 7 COUNTERS 
BASE RI , 
#7, RO ‘FINISHED? 
o$ -BRANCH IF YES 
(R1)+ "NO, DO THE NEXT BYTE 
RO *BUAP THE COUNT 
10$ : LOOP 
81,Ri -SET THE TEST BIT 
CHK TAB, Re “START OF CHECK BIT TABLE 

ACHKCNT R3 “START ADORESS OF PARITY COUNTERS 

a6, R4 -FOR SEVEN PARITY COUNTERS 
UPPFLG “INDICATE LOWER WORD 
SOURCE ,RO ‘SET ADORESS OF DATA IN RO 

R1. (RO) “CHECK LOWER 16 BITS FOR TEST BIT 
$ *BRANCH IF NOT SET 

RI. (Re) -LOOK FOR TEST BIT IN CHECK BIT TABLE 
so$ “BRANCH IF NOT FOUND 
(R3) “FOUND A MATCH, COUNT IT 
#2,RC *RO NOW = SOURCE +2 
#2, Re “POINT TO SECOND WORD IN TABLE 

SES 0065



NOS 
OZMML - MACYIL1 30(1046) 23-JUN-77 10:20 PAGE 1-64 SEG 0066 
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131 767 177642 1STB PPFLG F /LOWER 
13] Bre; bos i CH OP UPPER 

1 13154 177634 INCE UPPFLG CHANGE FLAG TO UPPER 
11 0131 1 R 4o§ CHECK SECOND 16 BITS 

331e O13162 005704 60S: TST RY “LOOK FOR LAST PARITY COUNTER 

Bia Brice pose0s COORG BRANCH TE Done R POINTER 
Bie Bi 3158 eae dEC RY t ADVAN CHE CK ant COUNTER 
3316 013172 OO07% BR 40$ ‘GO CHECK NEXT CHECK BIT IN TABLE 
3317 013174 006301 70S: ASL Ri “SHIFT THE BIT OVER 
3318 013176 103332 Bcc 30$ “ADJUST THE PARITY AND ASSEMBLE 
3319 CHECK BIT WORD 
3320 013en0 012700 o000c! MOV #1, RO SET FIRST BIT IN 
3321 013204 012701 013015 MOV 8CHKCNT,R1 ; ADORE SS OF C1 Bei ty COUNTER 

3 ert eit, ee tos BOS aoe BASE ARI KING F EVEN PARITY 
Bi iss 1401 BAG as pee POR akt Ty 

3320S 013222 105211 INCB = (RIL) NC The PARITY COUNTER 
3326 013204 132711 000001 gos: BITB = #1, (RI) Test EMRITY COUNTER FOR SET BIT 
3327 013230 OO1401 BEQ 100$ 
3308 013232 OSOO04 BIS RO,R4 CET THE CHECK BIT IN CHECK 
3309 013234 00S201 100$: INC Ri NEXT COUNTER 
3330 013236 006300 ASL RO SHIFT TEST BIT TO NEXT BIT 
3331 0132040 032700 000200 BIT #200,RO CT YET? 
3332 013044 001763 BEQ g0$ ‘BRANCH IF NO 
3333 0132% SWAB RY 
3334 013250 006004 ROR RY 
3335 013252 006004 ROR RY 
3336 013054 O06004 ROR RY sPOSITION CHECK BITS IN BITS 11-5 
3337 013256 O10467 177474 MOV RY, CHECK 
3338 013262 004767 OO0014 JSR PC’RSTOTY RESTORE RO TO RY 
3339 013266 000207 RTS pc’ \ 
3340 : 
3341 ; 
3342 “CALL JSR R4, SAVOTH 
3343 013270 010346 SAVOTY: MOV R3, -(SP) :SAVE R3 
3344 013272 010246 MOV R2'-(5P) SAVE R2 
3345 013274 O10146 MOV RI,-(S5P) SAVE RI 
3346 013276 010046 MOV RO; -(SP) SAVE RO 
337 013300 010407 MOV R4'PC RY IS ALREADY SAVED 

3343 -CALL JSR PC,RSTOTH 
3350 013 012604 RSTOTY: FOV (SP)+,R4 RETURN ADDRESS 
3351 013304 012600 MOV (SP)+/RO “RESTORE RO 
3352 013306 012601 MOV (SP)+'R1 *RI 
33583 013310 Ol2602 MOV (SP)+/Re :Re 
3354 013312 012603 MOV (5P)+/R3 -R3 
3356 013314 oc002c4 RTS RY “RESTORE R4Y AND RETURN 

| 

3357 
3358 
3359 . 
3360 
3361 013316 010046 DASHL: MOV RO, -(SP) SAVE RO 
3362 013320 012500 MOV (R5)+ RO :PICK UP ARGUMENT 
3363 013322 066700 167334 ADD BASE, RO : 
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MIS 8 ERROR HANDLING ROUTINE 

ie i ee 
418 te PROGRAM COMES HERE EACH TIME AN ERROR IS ENCOUNTERED THIS 
319 ie ROUTINE TYPES OUT THE ERROR MESSAGE IN THE FORMAT GIVEN EARLIER 

21 
913602 017637 909009 900402 ERROR: nov a(sP) ,deSFATAL :LORD THE LOCATION SFATAL WITH THE ERROR NUMBER 

l l S353 BIS BBrako be |S OA TT ROT FIRST ERROR 
2S 013516 03¢777 Oe0000 167150 BIT 820000, 2SWR i ERROR PRINTOUTS DESIRED ” 

3 ot oe? 42 ae As TPCRLF iBRLIN ROR HEADER FOR FIRST ERROR 
eB Wee 104 O20122 Cr 7 AOOR GOOD YP ob PC ERR # PASFLG xXOR / 

013540 Oe0040 Oe00NO 047507 
013546 ON2117? Geoo4O de0c40 
013554 O410N0 O42101 Oe0040 
013562 Oe0040 OS0040 
013570 020103 Oe0040 Oe0040 
013576 OS1105 Oedlee de0043 
013604 Oe0040 OSO040 05150) 
013612 O46108 020107 O20040 
013620 OSYONO 051117 deno40 

29 013625 OOSCIS 000 SASCIZ «15)«1a> 
3430 013632 EVEN 
3431 013632 O0S267 167030 INC ERRFLG - INDICATE NOT FIRST ERROR 
N32 (01363 010346 1S: MOV R3,-(SP) SAVE R3 
EAS 013640 O10046 MOV RO; -(SP) AND RO ON THE STACK 

Eat -SE7UP BANK NO. IN FATAL FOR APT 

3437 013642 010103 MOV R1,R3 -GET VIRTUAL ADORESS UNDER TEST FOR GETBNK 
3438 013644 004767 001420 5SR PC’ GE TBNK ‘GET BANK NO. UNDER TEST INTO PBNK 
3439 (013650 013703 000306 MOV J8PBNK RB GET BANK UNOER TEST 
aH 013654 110337 O00403 MOVE R3,a8SFATAL+1  ;STORE FAILING BANK NO. FOR APT 

RYO 
443 
3444 013660 010346 MOV R3,-(SP) : TEMPORARILY STORE R3 
MHS 013662 012703 900376 MOV 8376. R3 *MAKE R3 AS THE STACK POINTER 
WH46 013666 013743 000302 MOV SePASFLG, -(R3) OUTPUT THE WORD STORED AT 
3447 013672 005043 2s: CLR (R3) 
48 013674 113713 o000402 MOVB 3eSFATAL (R3)  ;PUT ERROR NO. ON ERROR STACK 
3449 013700 016643 OO000% MOV 6 (SP), -(R3) “PLACE THE RETURN PC AT (R3) 
S50 013704 011143 MOV (RL), -(R3) :PLACE BAD DATA 
3451 013706 010043 MOV RO, -{R3) “AND GOOD DATA ON THE STACK 
S52 013710 005043 CLR -(R3) 
453 013712 016313 O00004 MOV 4(R3), (RQ) -TRKE THE 
3454 013716 O40013 BIC RO. (R3) “EXCLUSIVE OR OF GOOO ANC BAD DATA 
MSS 013720 ocooc4 BIC 4(R3) RO -TO FINO THE BITS THAT FAILED 
56 013704 13 BIS RO, (R3) "AND PLACE IT ON THE STACK 
3457 013725 011367 000744 MOV (R3), BOCHIP “TO PRINT OUT XOR OF GOOO VS BAD 
58 013732 012700 O02lle MOV BENOPROG-. -24 RO THIS CODE BRINGS THE RELATIVE ADDRESS 
459 013736 060700 AD PC RO -OF THE STARTING OF THE ERROR STACK 
3460 013740 062700 c000ze 6S: ADD 818. ,RO "FOR THE SPECIFIC 4K BANK 
61 013744 005216 DEC (SP)
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10:20 PAGE 1-67 
DOE 

ERROR HANDLING ROUTINE 

8S 
ERRTYP: 3 

es: TST 

3$: CMPB 

SS: CMPB 

7§: INCB 
4§: TSTB 

6$: TSTB 

BS: MOVB 

10$: 

FNOERR: 

es: MOV 

6$ 
(SP)+ 

Pees 

2$ 
86, 28TYPCNT 

PC, PUTADR 

PC, TYPERR 

OSSPRERR 

(ep)s° RG 
JSSENYV 
2$ 
81, deSMSGCTY 
FATHLT 

R2,-(SP) 
asi 

BMI 4§ 
;CHECK FOR CONTROL-C KEY 

JSR 

7§: TSTB 
BEQ 

4§; BR 

6$: MOV 

PC , CHECKC 

ase 
6$ 

4§ 

(SP)+,Re 

SEG 9069 

;RESTORE THE STACK POINTER 

APPTHIE To parity Proa.cn 
“THEN GO 

eas SEL SEE STAR POINTER BY 

;BRANCH IF NO 
;STOP ERROR PRINTOUT AFTER 1 WANTED? 
;BRANCH IF YES (DON T TYPE. ERROR) 
BOORESS ERROR” OUT ROUTINE 

BRANCH IF NO 
;PRINT “ADR ERR” 

;POINT TO NEXT ENTRY IN ERROR STACK 
"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 1B Me POINTED BY R3 

QO THE SUBROUTINE TO PLACE THE AOORESS IN Ri 
aT LOCATORS (R3) AND (R3-2) 
“TYPE ERROR STACK (7 WORDS) 

;CLEAR ADORESS ERROR FLAG 
RESTORE RO 
AND R3 
SARE WE RUNNING UNDER APT? 
:IF NOT THEN TEST FOR HALT 
OTHERWISE INFORM THE APT 
:GOTO FATHLT AND WAIT FOR APT. 

; SAVE, Re TEMP 
DOES THE OPERATOR REQUIRE THE PROGRAM TO HALT 

: MORE THAN 1 ERROR OCCURRED ON THIS BIT? 

:0N ERROR 
IF SO THEN HALT ON ERROR 

; IF CONTROL-C Tyre THEN PRINT ERROR HISTORY 
:AND HALT AT FATHLT. 
SARE WE PUNNING UNDER ACT? 
BRANCH IF NO 

: PROGRAM HAS HALTED ON ERROR, R1 IS POINTING 
"TO A LOCATION WHICH SHOULD HAVE CONTAINED 
:THE WORD STORED IN RO 
“RESTORE Re
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3518 O141SO 062716 00002 AOD #2, (SP) : RES TORE THE RETURN BQORE SS 
213 014154 000207 RTS PC "RETLRN FROM THE SUBROUTIN 

S21 
See 
3523 014156 FATERR: 
3Se4 014156 004767 000212 SEQERR: JSR PC. TPCRLF -TYPE “ERROR #” 
32S Ol4162 05110S O47S22 de0l22 “ASCIZ /ERROR 8/ 

014170 000043 
326 EVEN 

3Se8 014172 017637 ODCC0O cOoY4Oe MOV Q(SP) aaSFATAL ;LOAD THE LOCATION SFATAL WITH THE ERROR NUMBER 
3529 014200 105237 000310 INCB = BT YPENT “TELL $TPNUM TO TYPE 1 
3530 014204 012703 000376 MOV 8376, R3 -STPNUM USES R3 AS STACK 
3531 014210 013743 O0040e2 MOV QsSFATAL,-(R3) ;PUT ERROR NO. ON STACK 
3532 014214 005743 1ST -(R3) :S7PNUM REQUIRES THIS 
3533 014216 004767 000356 JSR PC FATYP : TYPE ERROR NO 
3H Ol42e2 105737 o00420 RPTHLT: TSTB = aeSENV “RUNNING UNDER APT? 
33S 014226 001326 BNE FNDERR “BRANCH IF YES 
383% 014230 ooce4O FATHLT: NOP “FATAL ERROR OR tC HALT. 
3837 014232 000776 BR FATHLT ‘RESTART AT 250 IF DESIRED 

014234 105737 000273 TPADER: TSTB  asTYPENS 
3540 014240 001406 BEG 1$ :BR IF NO TYPE ENABLED 
3541 014242 004767 000134 JSR PC PNTMES -PRINT MESSAGE ROUTINE 
342 O14C46 O42101 Oedlee oS1105 “ASCIZ AOR ERR 

014254 OO0Clee 
3543 EVEN 
3544 014256 000207 1S: RTS PC 
3545 
3546 
3547 
3548 -* TYPE OUT ROUTINE 
3549 gB cert t ttt srt rsrr 
3S50 3% 

$551 te THIS ROUTINE IS USED BY THE PROGRAM TO TYPE OUT ANY CHARACTER 
3% 

3553 
3554 014260 010146 NOTYP: MOV R1,-(SP) 
3555 O1426e 016601 cocdce MOV 2($P) Ri 
3555 014266 105721 4§: TSTa (R1)+ -IF THIS TYPE OUT HAS BEEN SUPRESSED THEN 
3857 014270 001376 BNE 4§ ‘PREPARE TO RETURN 
3558 014272 Oodle BR RETTYP 
3559 014274 O10146 $TYPE: MOV RI,-(SP) :SAVE RI 
3560 014276 010046 MOV RO’ -(5P) ?AND RO ON THE STACK 
3561 014300 016601 oo0cd4 MOV 4(§P) RI ‘PLACE THE ADORESS OF MESSAGE TO BE TYPED IN Rl 
362 O1430" 112100 23: MOVB (R1)+'RO “PLACE THE BYTE TO BE TYPED IN RO 
363 014306 001403 BEQ Ug -IF IT IS END OF MESSAGE THEN GO TO 4S 
3564 014310 004767 o00022 JSR PC, STPCHR ‘OTHERWISE GO TO TYPE THE CONTENTS OF RO 
3565 014314 000773 BR 2 
3565 014316 012600 4§: MOV (SP)+,RO RESTORE RO 
367 014320 00520; RETTYP: INC R1 -CAUSE R1 TO 

014322 042701 000001 BIC 81,R1 ?POINT TO EVEN ADDRESS 
35639 0143e6 010166 oc000e MOV R1'2(SP) “MODIFY THE RETURN RODRESS 
3570 014332 012601 MOV (SP)+,R] “RESTORE Ri 
3571 014334 OOO4I6 gP EXTYP !AND RETURN VIA RTS PC
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3872 
3873 

Pll 
23-JUN-77 10:20 PAGE 1-69 

10:17 ERROR HANOLING ROUTINE 

OO0040 000421 SYPCHR: BITB 840, DeSENV 

177564 2s: STB ss QaSTPS 
BPL es 

177566 MOVB assTPe 
4§: BR eet ye 

177706 PCRLF: JSR PC STYPE 
000 SASCIZ §«1$)<12> 

“EVEN 
EXTYP: RTS PC 

177762 TPCRLF: JSR PC, PCRLF 
BR STYPE 

OCOC20 166264 PNTMES: BIT #20, aSKR 
BNE NOTYP 

ooco42 ooco4e CMPB sede. ae4e 
BEQ NOTYP 
BR TPCRLF 

HAVE T 1S BEEN DISABLED” 
iI bo Ben Ret Peon one BBROUTINE 

‘ONT TIL THE PRINTER IS READY 
‘LOAD DATA TO BE TYPED INTO DATA REG. 
RETURN 

> CR-LF 

; RETURN 

; TYPE CR/LF 
:NOW GO TO TYPE THE REST OF THE MESSAGE 

;PRINTOUTS ALLOWED? 
BRANCH IF NO 
RUNNING UNDER ACT 11? 
;BRANCH IF YES -NOT PRINTOUT- 
:SEND CR/LF AND TYPE MESSAGE. 

SEG 0071
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398 
2a i ROUTINE TO TYPE OUT A DECIMAL NUMBER 

301 :% 
%02 & THIS ROUTINE IS USED TO CONVERT THE CONTENTS OF LOCATION 
%03 i DECWRD TO DECIMAL NUMBERS AND TYPE THEN FOLLOWING 3 SPACES 
MOY ,# 

3605 
30 OL4424 004767 177732 TYPDEC: JSR PC PCRLF - TYPE CR/LF 

3608 014430 OO0SONG STPDEC: CLR -(SP) 
3609 O14432 013746 000306 MOV QSDECWRD,-(SP) ;GET THE WORD THAT HAS TO BE CONVERTED TO A 
3610 ‘DECIMAL NUMBER 
3611 014436 162716 000012 23: SUB #10., (SP) 
Hie O14442 902403 BLT 4§ iT THE NUMBER IN (SP) WAS LESS THAN 10. THEN 

3614 O14444 O0S265 000002 INC (SP) ‘OTHERWISE ADO 1 TO THE LOCATION STCRING 10°S DIGIT 
315 014450 900772 12 4s BR s “AND RETURN TO 2 

Q000 3 ) 

$15 1 fess} 000066 BIS alg. (sp ;MAKE THE CONTENTS OF (SP) A DECIMAL NUMBER 
3%18 Ol446e 112667 000020 MOVB ears 68-2 “PLACE THE 1’S DIGIT TO BE TYPED 
3619 O14466 052716 000060 BIS #60, (SP) -MAKE THE CONTENTS OF (SP) A DECIMAL NUMBER 
%e0 O14472 112667 000007 MOVB (SP3+. 6§-3 -PLACE THE 10°S DIGIT TO BE TYPED 
321 014476 004767 177572 JSR PC, STYPE :G0 obgoeere THE NUMBER IN DECIMAL FOLLOWED BY 

soe o14Soe oepo4o0 o30040 oanon60 -ASC1Z Z 007 

%2eS 914510 000207 6S: RTS PC -RETLRN FROM THE SUBROLTINE
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Bota. Pll oes in 9? i823 Beta YE OUT ROUTINE 

°%30 
%31 
%32 »# OCTAL TYPE OUT ROUTINE 
%33 , ee 
3634 ;# 
es # THIS ROUTINE S USED TO TYPE OUT THE OC7AL VALUES 

'¢ ROL COME TO THIS ROUTINE WITH R3 POINTING TO 
237 # THE LOW GROER elys asl E. BITS 0- O15) OF THE AOORESS 10 

:# 5 
$33 i BE ERR RET D CORTENTS SPN OEATION ROcT ANDRO ARE 
%40 :# DESTROYED BY THIS SUBROUTINE 
3641 7 BYTE TYPCNT SHOULD BE SET TO THE NUMBER OF WORDS THAT HAVE 
He # TO BE TYPED. 

= y 
345 014512 032777 O20000 166154 TYPERR: BIT 820000, aSWR “ERROR PRINTOUT WANTED” 
346 014520 001065 BNE OCTXT ‘BRANCH IF NO 
347 O14522 004767 177634 ISR PC, PCRLF “TYPE CR/LF 
348 014526 004767 O00012 JSR PC’ TYPOCT ane OCTAL NO 
3649 O14S3e BR OC TXT ae VIA RT 
350 014634 i rete OCTTYP: MOV CRLF, (R3)+ T wich ORDER BITS AT LOCATION POINTED 

3652 01453 0121:3 MOV (R1)+. (RB) BND Rou PLACE THE LOW ORDER BITS 
3653 014540 105237 000310 INCB = aa TYPCNT “ENABLE THE TYPE SUT OF ONE OCTAL WORD 
%54 014544 052743 O00004 TYPOCT: BIS #4, -(R3) 
3655 014550 106113 2s: ROLB (R43) 
3655 014552 103376 BCC 2s 
%57 014554 005000 CLR RO 
3658 014556 106113 ROLB (R3} -GET BITS 17 8 16 INTO RO 
3659 014560 006100 ROL RO 
3660 O14S562 106113 ROLB (R3) 
61 014564 006100 ROL RO 
3652 014565 OO040S BR STPNUM 
3663 014570 004767 177500 RPTOCT: JSR PC, STYPE : TYPE 3 SPACES 
364 014574 Oe0040 OO0040 -ASCIZ 4 / 
3665 “EVEN 
365 014600 ,  FATYP: CLR RO 
%b7 O14602 012723 000006 STPNUM: MOV 86, (R3)+ -ENABLE THE TYPE OUT OF 6 OCTAL DIGITS 
3668 014606 000241 4g: CLC 
3669 014610 0061'3 ROL (R3) 
3670 014612 006140 ROL RO :PLACE THE CARRY FROM (R3) IN RO 
%71 014614 052700 000060 BIS 860,R0 OR THE CONTENTS OF RO WITH AN ASCII O 
%72 014620 004767 177512 JSR Pc, $TPCHR : TYPE THE OCTAL NJMBER STORED IN RO 
3673 014624 005000 CLR RO 
3674 Ol46eC6 006113 ROL (R3) 
3%75 014630 006100 ROL RO -PLACE THE CARRY FROM (R3) IN RO 
3%76 014632 006113 ROL (R3) 
3677 014634 006100 ROL RO sPLACE THE CARRY FPOM (R3) IN RO 
%7B 01463 105363 177776 DECB =. - 2( R33) TIF WE HAVEN'T TYPED THE 6 OCTAL DIGITS 
3679 014642 001361 BNE 4§ “THEN REPEAT FROM 4§ 
3680 014644 105337 000319 DECB = a8 TYPCNT -IF ALL THE WORDS REQUIRED HAVE NOT BEEN 
3681 O14650 100411 BMY OCTXT -BR IF = -1 
%B2 014652 001346 BNE RPTOCT TYPED THEN REPEAT FROM RPTOCT 
3683 O146S4 032777 000200 166012 BIT #200, aSWR :PRINT OUT XOR 
3684 014662 O01404 BEQ Oc Txt ;BR IF NOT WANTED 
3685 014664 016743 OOO000E MOV BOCHIP, -(R3) “PUT IN LAST USED STACK LOC TO BE PRINTED 

SEG 0073
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14670 00S74 TST -(R3) ;AQJUST PQINTER 
oe L472 88738 BR RPTOCT ‘BRINE Last 6 OCTAL DIGITS 
3688 014674 000207 OCTXT: RTS PC 
3689 
390 O14676 000000 BOCHIP: .WORD 0 ;XOR OF GOOD VS BAD DATA
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%% 
$3 ; ROUTINE TO SET UP MEMORY MANAGEMENT REGISTERS 

3g i 
%99 i PROGRAM CONTROL CONES HERE TO DETERMINE IF THE MEMORY MANAGEMENT 
3700 i 1S AVAILABLE OR NOT. AND IF IT IS AVAILABLE THEN WHETHER 
3791 i THE MEMORY ABOVE oak IS REQUIRED TO BE TESTED OR NOT. 

3% 

3703 
3704 014700 012702 . 001400 MEMMNG: MOV #1400,R2 
370S 014704 105037 000272 MMREG: CLRB a@eMMava :CLEAR THE BYTE THAT IS SUPPOSED 10 INDICATE 
3706 - THAT MEM. MANAG. IS AVAILABLE FOR TESTING 
3707 014710 092777 O10000 165756 BIT #10000, asSHR “HAS THE OPERATOR ASKED TO CHECK MEMORY MANAG. ” 
3708 014716 OO1043 BNE RE TMM -IF NOT THEN RETURN FROM THE SUBROUTINE 
3703 014720 012700 oO0004 NOV a4 RO RO) Re ee PARE TO SETUP TInt OUT VECTOR 

127 MOV 8 + 
711 Q147 Riszen eater MOV #340, (RO) *ANO WITH R bed ae Sonn 

3712 014734 005037 177572 CLR aesRo -TRY TO REACH MEM. aes. SRO 
3713 014740 105237 000272 INCB  as¥MAVA fay IS AVAILABLE THEN SET MEM. MANAG. AVAILABLE 

3715 O14744 012701 172340 MOV $172340,R1 -R1 IS POINTING TO PARO 
3716 014750 O0SQe1 CLR (R1)+ -PARO WILL POINT TO BANK O 
3717 014752 012721 900200 MOV 8200, (RL) :SET UP PAR 1 
3718 014756 O62702 000200 2s: ADD 
3719 014762 010221 MOV RD Barter -SETUP PARI-PARE 
3720 014764 Oe0l2e? 172356 CMP RI; #172356 “ADORESS OF PAR? 
3701 014770 103772 BLO 2s’ 
3722 014772 012711 007600 MOV #7600 (RI) -PAR7 IS POINTING TO THE 1/0 PAGE 
3723 14778 O1 Ql 172300 MOV ave . 

“4 Ol 10721 077406 4§: MOV #77406 tii. - SETUP PDRO-PDR7 
3725 015006 Oe0l2e7 172316 CMP R1, 8172316 
372 015012 101773 BLOS 6s’ 
3727 015014 00S237 177572 INC aasRO -ENABLE MEM. MANAG. 
3728 015020 O0SOI0 SRETMM: CLR (RO) “RESTORE TIME OUT TRAP VECTOR FOR ANY FUTURE TRAP 
3709 015022 Ol2740 OOOICY MOV SBUSER, - (RO) 
370 015026 000207 RETMM: RTS PC 

3732 015030 022626 NOMM: CMP (SP)+. (SP)+ -RESTORE STACK POINTER 
3733 015032 004767 177336 JSR PC. TPCRLF -TYPE “NO MEMORY MANAGEMENT MESSAGE 
3734 015036 047516 OY644O 043516 -ASCIZ /NO MNG/ 

015044 000 
3735 015046 EVEN 
3736 O1S046 004767 177104 JSR PC, FATERR ; #ERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT 

(43 0150Se 000104 104 : $442£#4ERROR NUMBER LOW#eeeee 

ELEM 0150S4 00076! BR SRETMM ; RESTORE TIME OUT TRAP VECTOR 

3739 015056 013702 172354 UPMM: MOV 38172354, Re -PREPARE TO UPDATE MEMORY MANAG. REGISTERS 
2740 O015G6e 000710 BR MMREG
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376 
746 :# 18 BIT ADORESS GENERATOR 

Etats pb more e error nnn nnn nnnnnn 
% 

74y i THI TINE TO PLAC SS STORED IN nti iy HT BOPRRU TINE AR IKEER oo BAPE ERR eE PA RI Ts CONVERTED 
3751 . "4 AN 18 BIT ADORESS ONLY IF MEM. MANAG. IS AVILAQLE IN WHICH 
3738 # cA f Ihe HIGH QROER BITS OF THE AOORESS ARE PLACED IN LOCATION 

# SOYNTED BY R3- 
3754 : i 
3755 
3756 015064 005063 177776 PUTADR: CLR 32 R3) 
337 915070 010113 900272 NOV RI (RS) iPLACE THE THE ADORE 5S STORED IN Ri IN LOCATION (R2 

1 shay 
3759 b1207% BG 42S BEQ bs E AL THEN Re ON ER PROM rare at SUBROUT INE 
3760 6151 10146 MOV Rl. -(SP) 
3761 015102 O42701 017777 BIC 117777 Ri area “arTs 0-12 OF THe ADORESS IN RI 

) 

eS Blet?R REQ? oouco0 BYE RAG R3L BRE McE TS Saber b. HG ROBE RS & 
3764 015114 00600) 2$: ROR R1 
3765 015116 103376 BCC 2s GET T R OF PAR IN RI 
3766 015120 062701 172340 ADD #172340, Rl T ite ADDRESS OF PAR IN RI 
767 Dialed 491 MOV ) 1 “LOAD RI WITH THE CONTENTS OF PAR 
768 0151 1 010000 gts ef ooo, R1 

3769 015132 101 4g: ROL R} 
3770 015134 103376 BCC 4§ :PLACE THE ADDRESS BITS 13-17 IN BITS 11-15 OF RI 
377 915136 906301 ASL Rl -SO WE DON’T PICK UP C BIT 
3772 4015140 143 ROL -(R3) “PLACE BIT 17 IN LOCATION POINTED BY R3-2 
3773 015142 006101 ROL R} 
3774 015144 006123 ROL (R3)4 “PLACE BIT 16 OF THE ADORESS 
3775 01514 OSO113 BIS Rl (R3) “PLACE BITS 13-15 OF THE ADDRESS IN LOCATION (R3) 
3776 O151S0 012601 MOV (SP) +R] “RESTORE R1 
377? 015152 000207 6S: RTS PC ‘RETURN FROM THE SUBROUTINE 

( 

3782 -* GET ADDRESS FPOM THE APT MAILBOX 
3783 ae eae 
3784 7% 
3785 “i THIS S te 15 USD TO GET ae RESS FROM APT MAILBOX ANO 
3786 1% PLACE IN gt ATION USE HE PROGRAM TO DEFINE THE 
3787 iz MEMORY BOUMORIE 
3788 ie PROGRAM CONTROL SHOULD COME TO THIS SUBROUTINE WITH R1 POINT- 
3789 % ING TO THE MEMORY TYPE IN THE APT MAILBOX AND R3 POINTING TC 
3790 it THE LOCATION+2 WHERE THE LOW ORDER BITS OF THE ADDRESS HAVE 
71 : TO BE PLACED 

3593 i 
3794 015154 016143 OoO0001 GETADR: MOV 1(R1),-{R3) :PLACE THE LOW ORDER BITS OF THE ADDRESS 
3795 1 00S043 CLR -(R3) “CLEAR THE LOCATION WHERE THE HIGH ORDER BITS 

;HAVE TO BE PLACED 
015160 

3797 O1S162 116113 177777 MOVB -1(R1),.R3) “PLACE BITS 16 & 17 
66 000207 23: RTS PC RETURN FROM THE SUBROUTINE
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10:20 PAGE 1-75 
LOb6 . 

CONVERT 18 BIT ADDRESS TO THE PAR FORM 

$GTSIZ: INCB 

GETSIZ: MOV 

2s. BIS 
4§: ROR 

6$: MOV 

CLRPMM: TSTB 

1$: RTS 

THIS SUBROUTINE IS USED TO CONVERT 18 BIT ADDRESS STORED IN 
LOCATIONS POINTED BY R3 AND R3+2 TO THE FORM IT WILL BE STORED 

NE Pd PSGGRE od HLF aah COED MTT BT 
asSAVKBB ;PREPARE TO PLACE ADDRESS BITS 13-17 IN BITS 

"0-4 OF Re 

(R3)+ R1 
(R39), R2 ;LORD R2 WITH THE LOW ORDER BITS OF THE ADDRESS 
817777, Re CLEAR ADDRESS BITS 0-12 
#0, Re’ 

1 
Re :ROTATE R1 AND Re 7 TIMES 

d#SAVKBB 
6S 
aeSAVKBB 
#100, Re 

{Bas R1 “PLACE THE LOW ORDER ADDRESS BITS IN RI 
#160000, RO 

Bee RE DURA? ARON THE SuakdRNB > TN 

rH? SUBROUTINE IS CALLED TO DISABLE THE MEMORY MANAGEMENT 

deMMAVA ;WAS THE MEMORY MANAGEMENT ENABLED ? 
1§ IF NOT THEN GO TO 1S 
a#SRO “OISABLE THE MEMORY MANAGEMENT 
asMMAvAa “AND GO NOT ATTEMPT TO TEST MEM. MANAG. 
PC ‘RETURN FROM THE SUBROUTINE 

;# GET EANK_NO. UNDER TEST 
‘CALLED BY ERRTYP TO GET BANK NO. UNDER TEST INTO PBNk. 
: REGISTERS 
“RO=POINTER TO PAR UNDER TEST 
7R3=VIRTUAL ADDRESS ON ENTRY 
7RO+R3 ARE RESTORED ON EXIT. 

GETBNK: MOV 
MOV 
BIC 
BIS 

RO,-(SP) ;SAVE RO 
R3'-. SP) “SAVE R3 
817777,R3 ‘SAVE ONLY VIRTUAL BANK BITS 
#10000; R3 -SETUP R3 SHIFT BIT 

SEG 0077
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5 Bree vada 1S: Bhs R3 ;SHIFT A BANK BIT 
3064 015310 103376 BCC 1$ “UNTIL IN BITS (2:0) OF R3 
3365 Dlpsie 1987 000272 1318 genmava i MEMORY ORY MANAGEMENT UNDER TEST 
S66 18316 1407 

3868 -GET PAR ADORESS ano PHYSICAL BANK NO. 

3B70 Oiesee estos | 172340 AS o940,RaTMAKE FULL PAR RODRESS. By Breas BiT300 NOV 7 RO" ney PAR CONTENTS. 
rae biesce vier bis a0 HIFT BANK BIT TS «7:0 2 CFs 

3874 015334 110003 ROVE RO, R3 sac R3 TO PHYS CAL Me NO. 
38°S5 015336 010337 000306 2s: MOV R3) J8PBNK iBTOR aPhysICAL BANK NO. 
3876 015342 012603 MOV (SP)+,R3 
3877 015344 012600 | MOV (SP)+;RO RESTORE Ra 
3378 015346 000207 RTS PC “RETURN TO CALLER 

3880 
3881 -GET THE IK BANK {UNDER TEST 
3882 “CALLED BY T 
3883 REGISTERS 
3884 Rl = VIRTUAL ADDRESS ON ENTRY 
3885 RO = POINTER TO 1K UNDER TEST ON EXIT 
3686 “RI WILL BE RESTORED ON EXIT 

l LOLY6 GETIK: MOV R1,-(SP) - SAVE 
oe Bt 2328 ose 003777 BIC tAb70- R1 : ONLY RANT LK BIT COUNT 
3890 015356 052701 od2000 BIS #2000'R1 -SET UP SHIFT BIT 
3891 015362 00024] CLC -CLEAR CARRY BIT 
3692 015364 006001 1S: ROR Rl ROTATE THE BANK 
3893 015366 103376 BCC 1$ “UNTIL THEYR E IN BITS 4:0 
38h 015370 010100 MOV R1,RO >IN CASE NO MEM NGNT 
389S 015372 105737 000272 TSTB. ss J 8MNAVA :MEM MGNT AVAILABLE ? 
38% 015376 OO14I6 BEQ 2g “BR IF NO 
3897 -GET PAR AND PHYSICAL BANK 
3898 O1S400 010146 MOV R1,-(SP) -SAVE 1K BANK 
3899 015402 006201 ASR Ri’ -MAKE R1 A PAR ADORESS 
3900 O1S4O4 042701 000001 BIC #1,R1 -PAR ADDRESSES ARE 4K BOUNDARIES 
3901 O1S410 62701 172340 ADD $172340,R1 “MAKE IT A FULL PAR ADDR. 
3902 015414 O11100 MOV (RL), RO “GET THE PAR CONTENTS 
3903 015416 006300 ASL RO ‘SHIFT RO 
3904 015420 006300 ASL RO 
3905 015422 006300 ASL RO 
3906 015424 000300 SWAB. 
3907 015426 042716 000034 BIC #34. (SP) “ONLY WANT THE 2 LSB‘S 
3908 015432 052600 BIS (SP3+,RO :SET THE IN PAR 
3909 O1SH34 012601 2s: MOV (SP)+'R1 “RESTORE RI 
3310 015436 000207 RTS PC “AND EXIT 

3912 . 
3313 -THIS ROUTINE CHECKS THE ADDRESS IN Rl 
3914 -TO0 MAKE SURE IT IS ERROR FREE, INCLUDING 
3915 “THE CHECKBITS. 
3916 BE = 0 IF NO ERROR 
3917 *R3 = NONZERO IF ERROR IS FOUND



NO6 
pC YL ROLLING) a7gUN-77 10:20) eps ihe {0 DISABLE MEMORY MANAGEMENT sE0 0079 

O1SH4O 016777 165206 165224 TSTADD: MOV ECCDIS,@CSRAOR ; DISABLE ECC 

(2 A co a ae" 
01S4S6 001047 BNE 1§ ‘BR IF ERR 
Bi eae Goo 7bl 000002 re eth) ; SHOULD BE FEROS ALSO 

01S466 lhl COM (R1) | COMPLEMENT OF O = 177777 
o1 470 005161 000002 COM 2(R1) iBOTH WORDS 
S474) =Oe2711 = 177777 CMP 8-1, (R1) AO ALL S 

p1eeue Deere 177777 +=g0000e oe a 2(R1) OR IF NO 

Neat ie 16154 Be bdeeor, Ra a cee OF CSR 
015516 016713 165$13e MOV DIAGA, /R3) ; SET D1nGHeS It BIT 

Besse Brest? Bpdoss Beto: BD} EOE RP lek crecKarrs 
1$$32 005761 000002 TST 2(R1) ‘READ AND RECORD CHECKBITS 

Ot Rea hae? 2 007740 I 7740, (R3) eS GHECKEIT SHOULD BE SET | 

Bi geod niean og7 740 an 07740, (3) Pe NROu . 

i 3 ) ba5540 Bic #7580. CP (R3) 50 BE Ro THEM BACK 
01SS60 005761 O0000e TST 2(R1) 
15564 70037 I #170037, (R3) 0 HE CKB Is 
fees R384 3 raat ais a (R3) oe ia 

015574 001403 BEQ 2s 
015576 012703 000001 18: MOV #1,R3 ingcate ERROR FOUND 
15602 500401 BR 3$ 
15604 2s: CLR R3 CLEARED = GOOD LOC 

015606 005077 165060 38: CLR Q@CSRADR ; CLEAR CSR BEFORE LEAVING 
01561? 000207 RTS PC “AND EXIT 

;THIS ROUTINE IS USED TO COUNT THE BAD CHECKBITS 
“FROM TEST 15. IT USES THE ROUTINE 'XOR’ AND THEN 
“COUNTS THE BAD ONES 

015614 005067 OO00S BITCHK: CLR BITCNT “WANT TO START CLEAN 
015620 010146 MOV -(SP) SAVE ADDRESS 
0156<¢ 017701 165044 MOV SCSRAGR. Rl :GET CONT NTS OF CSR 
15626 042701 170037 BIC #170037/R1 : ONLY CHECK BITS 

015632 O10146 MOV R1,-(SP3 : SAVE ws T00 
015634 004767 175630 JSR PC’ XOR RO XOR RI = R2 
015640 012701 000020 MOV 820,R1 “GETTING READY TO COUNT 
O1S644 006301 1S: ASL RI SHIFT TO NEXT POSITION 
01564 020127 010000 CMP R1, #10000 sPINIS D YET ? 
015b5¢ 140S BEQ 2$ BR IF BONE 
15654 102 BIT R1,R2 SEE IF THIS BIT (RL) IS BAD 

015656 001772 BEQ 1$ :BR IF NOT Be. 
g1 ? oo0012 INC BITCNT iit T 1S, Coun 
15664 7 BR i$ a TfEEP GOING 

015666 012600 2s: MOV (ep 4, RO + PERST GET DATA . 
015670 012601 MOV (SP)+'R} : THEN ADDRESS 
015672 010011 MOV RO, (RI) ‘PUT BAD DATA AWAY FOR PRINTOUT
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01S674 000e07 RTS PC ; THEN EXIT 

015676 000000 BITCNT: .WORD 0 ;8 OF BAD CHECKBITS FOUND ABOVE 

;THIS ROUTINE PRINTS THE TITLE AND MESSAGE 

01$700 QON767 176470 PRTITL: JSR PC .TPCRLF ;PRINT ROUTINE 
MEE oss13! O46S1S 026514 -ASCIT howe V 

01$713 O40 051SeS 020105 ASCII 7 USE TO TEST MF11S-K ECC MEMORY/ 
01S7e0 O47Se4 OSe040 0150S 
01S7e6 9 Oe0le4 O4311S 30461 
O01S734 OebS23 O0e0113 041505 
O1S742 Oe0103 O4eS1S 047515 
015780 OSNS2e 
01S7Se QO0501S OS4Se4 O4eSe0 JASCIZ §=«¢15><12>/TYPE «CONTROL C> TO EXIT’ 
015760 G3604O O47503 052116 
015766 ON7See Oe0114 037103 
0iS77™4 020117 054105 
016002 OSe111 000 

016006 .£VEN 
016008 Ole767 172136 164656 MOV 8172136,CSRAOR ;ORIGINAL CSR ADDRESS 
016014 000e07 RTS PC ;RETURN TO START ROUTINE 

i CHECKC 
THIS ROUTINE CHECKS IF CONTROL-C WAS TYPED AT THE END OF EACH 

: TEST OR IN THE ERROR TYPE ROUTINE. 
-IF CONTROL-C TYPED THE PROGRAM IS RETURNED TO LOWER MEMORY IF IT WAS 
: RELOCATED AND THE ERROR HISTORY IS PRINTED OUT. 
FINALLY IT HALTS AT FRTHLT. 

016016 105037 000311 CHECKC: CLRB  asSAVKBS - INIT CONTROL-C FLAG 
016022 105737 177560 TSTB ss @BTKS ‘ANY CHAR. TYPED 
016026 100021 PL EXITC <BR IF NO-EXIT VIA RTS PC- 
016030 113702 177562 MOVB a Re GET THE CHAR TYPED. 
016034 042702 O0de00 BIC R2 :CLEAR THE PARITY BIT 
016040 122702 000003 CMPB «83. RO ‘I$ IT CONTROL-C? 
O16044 001012 BNE ExtTc BRANCH IF NO -EXIT VIA RTS PC- 
0160% 110237 000311 MOVE  R2, asSAVKBB ELSE STORE THE CHAR. FOR USE AS A FLAG. 
016052 004767 176316 JSR PC’ TPCRLF -PRINT "¢C™ 
016056 041536 000 psciz thy 

016062 “EVEN 
016062 005067 164600 CLR ERRFLG :CLEAR ERROR HEADER FLAG FOR NEXT START 
016066 000167 173752 JMP RELOER GO RETURN PROGRAM TO LOWER CORE IF RELOCATED. 
016072 EXITC: RTS pC 

016074 000000 ENOPROG: 0 -THIS BEGINS THE STORAGE FOR THE ERROR HISTORY 
-STACK.FOR feck 4K BANK 18. BYTES ARE SAVED. 
ALSO THE ABSOLUTE LOADER ANDO XXDP CODE IS SAVED 
“AFTER THE ERROR STACK. 

000001 END
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