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RBSTRACT

THIS DIAGNOST!C WILL TEST O - 124K OF MOS OR CORE MEMORY
ON ANY PDP-11 FRMILY COMPUTER. SOME TESTS ARE WORST CASE
FOR MOS AND SOME FOR CORE., BUT ALL TESTS ARE ALWRYS RUN
THE TESTS OCCUPIES LESS THAN 2K OF MEMORY SO IT CAN BE
USED TO TEST A SYSTEM WITH ONLY 4K OF MEMORY  1F ONLY UK
EXISTS, HOWEVER, THE RBSOLUTE LOADER IS NOT SAVED.

THIS PROGRAM CTAN BE RUN UNDER XXDP, RPT AND ACT MON!TORS.
ON PROCESSORS WITH NO HARDWRARE SWITCH REGISTER, SOFTWARE
SWITCH REGISTER = LOCRTION 176

GETTING STRRTED

IF NO HRRDWARE SWITCH REGISTER SET LOCATION 176 TO OBTARIN SWITCH
OPT I ONS.

TO START

A SET SWITCH REGISTER = 000GO
B START AT 200
C  THE MEMORY LIMITS WILL BE PRINTED
D SEE SECTION 4.4 FOR REST OF PRINTOUTS EXPECTED
E "END PPSS #01" WILL BE TYPED LAST, AND THE TEST WiLL
RESTRRY.
F. TO HALT THE TEST. TYPE CONTROL-C., THIS WILL INSURE THE
PROGRAM IS RELOCATED BACK TO LOWER MEMORY
BE PATIENT, THE CONTRO.-C 1S ONLY RECOGNIZED AT THE END
OF THE CURRENT SUBTEST
G IF AN UNEXPECTED HALT OCCURS SEE SECTION 6 O IF AN
ERROR # IS TYPED SEE SECTION & 2

ICAUTION' BEFORE "DIGGING" INTO THE LISTING RERD
SECTION 9

SWITCH SETTING SUMMARY (SEE SECTION 4 1 FOR DETRILS)

17156(100000) HALT ON ERROR

IT14(040000) LOOP IN SUBTEST DEFINED BY BITS (3- 0
1713(020000) INHIBIT ERROR PRINTOUTS

IT12(010000) ENRBLE TESTING RBOVE 28K (MEMORY MANAGEMENT)
IT11(004000) ENRBLE PRRITY TESTING

IT10(002000) HALT AFTER EACH SUBTEST

1709(001000) INHIBIT PROGRAM RELOCATION
ITO8(000400)  TYPE FIRST FRILING BIT ERROR PER UK

i TO7(000200) ENRBLE LONG GRLLOPING TEST

I TJ6(000100) INHIBIT MEMORY SIZING

t 705 (000040) INHIBIT "END PASS &#XX" PRINTOUTS

1 TO4(000020) INHIBIT PRINTOUTS

ITO3-81700 BEGINNING TEST NUMBER

SEQ 0003
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REQUIREMENTS
EQUIPMENT

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

STORAGE

PROGRAM STORAGE - 0000 - 7744 PROGRAM EXPANDS FOR ERROR
HISTORY AND TO SRVE RBSOLUTE LORDER OR XXDP CHRIN MONITOR
(SEE SECTION S FOR DETARILS)

LORDING PROCEDURE
USE STANDRARD PROCEDURE FOR PDP-11 RBSOLUTE BINARY FORMATTED TAPES

STRARTING PROCEDURE

SHITCH SETTINGS

SOFTWARE SHITCH REGISTER = LOCRTION 176
BIT156(100000) HALT ON ERROR

BIT14(O40000) LOOP ON TEST DEFINED BY SHITCH REG!STER BITS <3 ¢
B1T13(020000) INHIBIT ERROR PRINTOUTS
B1T12¢(010000) ENRBLE TESTING RBOVE 28K (MEMORY MRNAGEMENT)

BIT11(004000) ENABLE PRRITY MODULES.
'"PARITY" WILL BE TYPED
B1T7T10(002000) HALT AFTER EACH SUBTEST
IPRESS CONTINUE TO DO NEXT SUBTEST
B81709(001000) INHIBIT PROGRAM RELOCATION
"1F SET LOCATIONS 430-7776 WILL NOT Bt
{TESTED

B1TO8(000400) TYPE FIRST FAILING BIT IN ERCH 4K BANK ONLY
ITHE TOTAL ERROR COUNT (UP TO 377) WILL
IBE SAVED IN THE ERROR HISTORY
BIT07(000200) ENRBLE LONG GRLLOPING TEST
1"GLP" WILL BE TYPED
ICAUTION' INCREASES TEST TIME BY FACTOR OF 25
B1T06(000100) INHIBFT MEMORY SIZING
ITHE MEMORY L IMITS MUST BE SETUP IN THE FOLLOWING LOCATIONS
(VALUES TO TEST 0-8K ARE SHOWN)
(LOWTHO=LOCATION 322)

LOWTUO O ,STORE BITS 17 16 OF LOW TEST ADDRESS
LOWARDD O ,STORE REST OF LOW TEST RDDRESS

SEQ 0004
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HIGHTWO: O »STORE BITS 17.16 OF HIGH TEST RODRESS
HIGHRDD: 37776 , STORE REST OF HIGH TEST RDDRESS
NOTE. HIGHRDD MUST BE SET TO A 4K BOUNDARY (E.G. 37776)

B1T05(000040) INHIBIT "END PRSS #XX" PRINTOUTS
BITO4(000020) A  INHIBIT ERROR HISTORY PRINTOUTS. THE
ERROR HISTORY CAN STILL BE OBTAINED
BY TYPING CONTROL-C
B INHIBIT PRINTOUTS "PRRITY","GLP", "TST13 BNK X¥"

B1T03-B1TOO NUMBER OF TEST (0-13) TO RUN FIRST
INORMALLY USED WITH BIT14 (LOOP ON TEST)

CONTROL-C OPTICN

CONTROL € C  AFTER COMPLETION OF THE CURRENT TEST
THE ERROR HISTORY (SEE SEC 6 3) WILL BE
TYFED THE PROGRAM WILL HALT (N LOWER MEMORY
PRESSING CONTINUE WILL RESTART THE DIAGNOSTIC

STRRTING RDDRESS= 200
RESTART ADDRESS = 250 OR 200

RESTART AT 200 CLEPRS PASS COUNT (SPASS) AND PRINTS "DZKMA-D" TITLE

PROGRAM RND/CR OPERATOR ACTION

1) LOAD PROGRAM INTO MEMORY USING ABSOLUTE LORDER
2) SET OPTIONS (SEE SEC. & 1)
3) START THE PROGRAM AT 200
4) THE FOLLOWING 1S AN EXAMPLE HITH EXPLANRTIONS
OF THE PRINTOUTS EXPECTED
TXXXXX-YYYYY™ , ADDRESSES OF TEST BOUNDRRIES
"PRRITY" ,IF PARITY OPTICGN SELECTED
"GLP" . If LONG GALLOPING OPTION SELECTED
,PRINTED RS TST11 IS ENTERED
"TST13 BNK 00" +ENTERING BANK 00 IN TEST 13
"TST13 BNK 01" -AND BRANK 1..
ETC . ;UNTIL ALL BANKS (UP TO 6) HAVE BEEN TESTED
"RELOC" , THE DIARGNOSTIC RELOCATES TO HIGHEST
,BANK UNDER TEST AND RUNS TSTO-TST13 ARGAIN
“TST13 BNK 00" ,TESTING BANK 00 IN TEST 13 (RELOCATED STATE )

,NOTE-ONLY BANK 00 1S TESTED IN THE RELOCATED STATE
"END PRSS #XX" , WHERE "XX" 1S THE PRASS NO

Sea 0005
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RDDITIONRL PRINTOUTS

"NO PRR" +PRINTED If PARITY SELECTED BUT NOT RVAILABLE

"NO MNG" .PRINTED IF GREATER THAN 28K RAND NO MEMORY
» MANRGEMENT RVAILABLE

LONG GRLLOP OPTION
NORMAL LORST CASE SR SETTING = 0000

FOR LONG GRLLOP

SR = 200 LONG GALLOP OPTION SHOULD ONLY BE USED IF AN
MOS MEMORY PROBLEM 1S SUSPECTED AND NO CTHER SUBTESTS
WiLL FRIL. THE TEST TIME IS INCRERSED 25 TIMES

PROGRAM HALTS (NORMAL+ ERROR)

THIS 1S A LIST OF EXPECTED HALTS IF THE TEST HALTS
IN A LOCATION NOT IN TH!S LIST AND ITS LESS THAN 776, |IT

MAY BE DUE TO A DEVICE INTERRUPTING

NOTE THE HRLT AT END OF SUBTEST BAND HALT ON ERROR HALT LOCATIONS
MAY BE RELOCATED THE ACTUAL LOCATIONS THEY RARE IN CAN BE FOUND
BY SUBTRACTING 500 FROM 1664 SWHALT AND AODING THIS DIFFERENCE TO THE

CONTENTS OF SAVRe LOC 3u4e .

PC REASOIN

112 TRAP Y0 LNC

146 POHER FRIL

16606 HALT AT END OF
TEST SWITCH SET

6132 HALT ON ERROR
SHITCH SET

6216 CONTROL-C TYPED
OR FATAL ERROR
OCCURRED

ERRORS
ERROR MESSAGE FORMART

4

RECOVERY

EXAMINE R6. IT CONTRINS
THE POINTER TO THE PC
WHERE THE TRAP OCCURRED

POHER UP WILL RECOVER
IF IN CORE MEMNRY.

PRESS (ONTINUE TO GO TO
NEXT SUBTEST

PRESS CONTINUE

PRESS CONTINUE TO RE-
START TEST

THE ERROR PRINTOUT CONS!ISTS OF 6 OCTAL WORDS IN THE FOLLOWING

FORMAT

SEQ 0006




DZKMR  MACY11 30(1046) 15-RUG-77 12 37 PRGE 7

D2KkMeD P11

6 2

15-AUG-?77 12 36

"LOCATION GOOD BRD PC  ERROR PRSFLG"

"ADR ERR" WILL BE PRINTED PRIOR IF AN ADDRESSING ERROR 1S SUSPECTED
"PAR ERR" WILL BE PRINTED PRIOR IF R PRARITY ERROR TRAP OCCURRED
'CRUTION! |F PRRITY ERROR THE GOOD OATR PRINTOUT IS THE

PARITY MODULE UNIBUS ACDRESS THRT FRILED.

WHERE

LOCRT I ON= FAILING MEMORY LOCARTION

GOOD = GOOD DRTA DATA THAT WAS EXPECTED

BAD = BAD DATA DARTA THAT WRS FOUND

PC = PROGRAM COUNTER RT ERROR CALL.

ERROR = FRILING ERROR NO. (SEE SEC 6 Z - ERROR DICTIONRRY)
PRSFLG = CONTENTS OF LOCATION PASFLG THIS MAY NOT BE RELEVANT

(SEE SEC 6. 2-ERROR DICTIONRRY)

'THE TEST WILL CONTINUE AFTER THE ERROR PRINTOUT
1"NO MNG" WILL BE TYPED IF TESTING ABOVE 28K SELECTED AND NO MEMORY
'MANRGEMENT S FOUND

1"NQ PAR" MILL BE TYPED IF PRRITY OPTION SELECTED
'AND NO PRR:TY MODULES WERE FOUND

(FATAL ERRORS)

"ERROR #XXXXXX" WILL BE TYPED WHERE 'XXXXXX" 1S

THE ERROR NUMBER THE DIAGNOSTIC WILL USUALLY HALT ON THIS TYPE
OF ERROR SEE SEC & 2 -ERROR DICTIONRRY - FOR DESCRIPTIONS

OF THE ERROR

(RPT MODE ERRORS)

ALL ERRORS ARE TREATED RS FATAL UNDER APT  WHEN AN
ERROR OCCURS UNDER APT A "1" IS STORED IN LOCATION
$MSGTY AND THE PROGRAM HALTS AT FATHLT

SFATAL CONTAINS THE ERROR NO IN THE LOW BYTE AND
THE FAILING BANK NO UNDER TEST IN THE HIGH BYTE

ERROR DICTIONARY

THIS 1S A LIST OF ERROR NUMBERS PRINTED AND POSSIBLE

CRUSES FOR THE ERROR
THE ROUTINE NAME WHERE THE ERROR CALL ORI!GINRTED IS GIVEN IN

BRACKETS
NOTE- "BRAKPAT" REFERS TO THE BACKGRUUND PRTTERN HRITTEN INTO MEMORY

Seq@ 0007
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FOR VRRIOUS TESTS

"SWAPPED BRKPAT" = 7?7000 IF PRRITY SELECTED., ELSE=77400

10

11

» BUSER BUS ERROR TRAP TO LOC & OCCURRED
, THIS ERROR 1S NOT PRINTED AND IS FOR "RPT™ USE

, TSTTRP FRTAL DRTRA ERROR

» LOCRTIONS 0000-%30 FRILED 1'S ¢+ 0'S TEST
.RO = GOOD DRTA

+R1 = RDDRESS OF FRILING LOCRTION

» RAPTSIZ APT FRTAL ERROR

,APT MEMORY TABLES NOT SETUP CORRECTLY
»CHECK LOCRTIONS SMAMS1 430 TO SMADRY 4ue
»» FOR CORRECT MEMORY SIZE DRTA

, TSTSIZ OPERARTOR FATAL ERROR

,SELECTED MEMORY SIZE GREARTER THAN 28K, BUT
,SR BIT12 (10000) NOT SET.

,SET BIT1Z AND RESTART AT 200

, TSTSIZ OPERATOR FATAL ERROK

LOWEST SELECTED TEST LIMIT IS HIGHER THAN
SHIGHEST TEST LIMIT. SET LCCRATIONS "LOWTWO™ 3ZC
,TO "HIGHADD" 330 CORRECTLY AND RESTARRT

,RT 200

; TSTO  TEST SEQUENCE ERROR

;TSTO HAS BEEN ENTERED OUT uf SEQUENCE

» TESTN SHOULD = Q0

» THE DIAGNOSTIC HRS BEEN CORRUPTED

, IF POSS!BLE SELECT ANOTHER 4K BANK

.BANK O AND RERUN THE TEST ON THE FRILING MEMORY

; TSTO DURL ADDRESSING ERROR

,FOR THIS ERROR THE GOOD DATA PRINTED IS AN
,ADDRESS. THIS IS THE RDDRESS SELECTED WHEN
. THE SAME DRTA WAS WRITTEN INTO THE FARILING
+LOCATION. (CHECK BANK SELECT CIRCUITRY

; TSTO ARDOURESS AND DATA ERROR

, IDENTICAL TO PREVIOUS ERROR EXCEPT THE DATA
,HRITTEN INTO THE FRILING LOCATION HAS IN

- ERROR ALSO.

, TSTO DRTR EPROR
; \F BAD DRATA = (OC30 COULD BE AN RADDRESSING

,ERROR , ELSE COMPRRE GOOD AND BRD DRTA FOR FRILING BITS

; TSTO ADDRESSING ERROR
; THE FRAILING RDDRESS RESPONDED BUT IS NON-
LEXISTENT  MAY BE A DURL RDDRESSING PROBLEM

IF PARITY SELECTED IT HAS A VALUE = 376 .ELSE=377

Seaq 0008
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, TST1 TEST SEQUENCE ERROR
.STEST 404 SHOULD = 01
; THE DIRGNOSTIC HRS BEEN CORRUPTED

. TST1 DRTA ERROR
; COMPARE GOOD AND BRD PRINTED DATR, FRILING
.DRTA BITS MAY SHORTED OR SWRPPED

» TSTZ TEST SEQUENCE ERROR
;STESTN 404 SHOULD = 02
; THE DIAGNOSTIC HRS BEEN CORRUPTED

. TST2 PDDRESS OR DATA ERROR
»\F "RADR ERR'" NOT PRINTED THEN THE BYTE SELECT
;CIRCUITRY PROBRBLY FRILED

» TST3 TEST SEQUENCE ERROR
»STESTN 404 SHOULD = 03
) THE DIAGNOSTIC HRS BEEN CORPRUPTED

» TST3 DURL RDDRESSING ERROR
. DUAL RDDRESSING PROBLEM FOR BITS THRT DIFFER
. IN GOOD AND BRD DRTA PRINTOUT

. TST3 DURL RDDRESSING ERROR

,FOR THIS ERROR THE DATA PRINTED IS AN ADORESS
,THI1S 1S THE RDDRESS THAT WRS SELECTED WHEN THE
, SAME DATA WAS WRITTEN INTO THE FAILING LOCATION

» TST3 DURL ADDRESSING ERROR
, SAME AS ERROR #20 EXCEPT DIFFERENT DATA
, (SHAPPED BRKPAT) HRS WRITTEN

. TST4 TEST SEQUENCE ERROR
L STESTN 404 SHOULD = Ou
. THE DIAGNOSTIC HAS BEEN CORRUPTED

, TST4 DUAL RDDRESSING ERROR
, IF PASFLG = 0 THEN THE FRILING LOCRTION
.AND FRILING DATA ARE DUARL RDDRESSES

, TSTS TEST SEQUENCE ERROR
,STESTN 404 SHOULD = 05
; THE DIAGNOSTIC HAS BEEN CORRUPTED

., TSTS DATR ERROR

.,DATP WRITE OR READ ERROR.

, TSTE HMARCHING 1'S AND 0°'S DRATR ERROR

, IF PRSFLG=0 FRILED MARCHING 1'S + D'S IN
. MAX TO MIN DIRECTION

. IF PASFLG=1 FRAILED MARCHING 1'S + C'S IN
, MIN TO MAX DIRECTION

. IF PASFLG=3 FAILED MARCHING 0'S + 1'S IN
, MAX TO MIN DIRECTION

, TSTS MARCHING 1'S AND 0'S DARTA ERROR

Seq 0009
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» \DENTICAL TO PREVIOUS ERROR EXCEPT THE DATR IS
;CHECKED IMMEDIRTELY AFTER BEING HRITTEN

. TSTe TEST SEQUENCE ERROR
;STESTN SHOULD = 06
» THE DIRGNOSTIC HRS BEEN CORRUPTED.

TST6 VOLATILITY/REFRESH TEST ERROR

IF PASFLG=0 BRKPAT WRITE OR READ ERROR

{F PASFLG=1 THE FRILING LOCATION CHANGED WHILE
ANOTHER LOCATIONS WAS WRITTEN FOR
2 MS. THE OTHER LOCATION IS SAVED

, IN SRYLOC 352

. 1F PASFLG=2 SWRPPED BAKPAT (77400 OR 77000)

, WRITE OR RERD ERROR

. F PRSFLG=3 SRME AS IF PASFLG=2 EXCEPT

, THE DRTR IS SKAPPED BRKPAT

» TST? TEST SEQUENCE ERROR
» STESTN SHOULD = 07
» THE DIAGNCSTIC HRS BEEN CORRLPTED

. TST7 SHIFTING DIAGONAL DATR ERROR

, IF PASFLG=0 BAKPAT WRITE OR READ ERROR

. IF PRSFLG=1 BRKPAT RERD CHECK ERROR

,IF PASFLG= GRERTER THAN 1 BUT EVEN VALUE THEN

, THE FAILING LOCATION COULD NOT BE WRITTEN INTOQ
. \F PASFLG= GRERTER THRAN 1 BUT 0DD VALUE THEN

. THE FAILING LOCRTION WAS WRITTEN CORPECTLY

, BUT LOST THE DRTA

, TST10 TEST SEQUENCE ERROR
» STESTN SHOULD = 10
. THE DIAGNOSTiC HAS BEEN CORRUPTED

. TST10 BRAKPAT DATA ERROR
,BRAKPAT WRITE OR READ ERROR iINTO THE FRILING LOCRTION

; TST10 READ RECOVERY DRTA ERROR

, THIS ERROR CAN BE REPORTED BY TST10 AND TST11

, (THEY SHRRE CODE). SEE STESTN 404 FOR WHICH TEST FRILED
;FOR BOTH TESTS COMPARE THE GOOD AND BRD DATA AT THE FAILING
,LOCATION TO SEE WHICH BITS FRILED

, TST10 RERD RECOVERY DRTAR ERROR
. IDENTICAL TO THE PREVIQUS ERROR EXCEPT SUHPPED BRKPRT IS
»USED RS HRITE AND RERD DRTA

. TST11 TEST SEQUENCE ERROK
» $TESTN SHOULD = 11
, THE DIRGNOSTIC HAS BEEN CORRUPTED

, TST1Z TEST SEQUENCE ERROR
, STESTN SHOULD = 12
, THE DIAGNOSTIC HRS BEEN CORRUPTED

T Y T T

SEG 0010
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; TST1Z2 WORSY CASE CORE TEST DATR ERROR
; \F PRSFLG=1 C(OMPARE GOOD AND BAD DATA FOR FRILING BITS.
;|F PASFLG=2 THE FRILING LOCRTION WAS WRITTEN AND READ
WITH GOOD DATR,BUT FRILED RERD CHECK
READING IN THE MIN. TO MAX DIRECTION.
IF PRSFLG=3 SAME CONDITIONS RS PASFLG=2 EXCEPT FAILED
DOING THE RERD CHECK FROM MAX TO MIN DIRECTION

; TST12 WORST CRSE CORE TEST DRATA ERROR
; IDENTICAL TO PREVIOUS ERROR EXCEPT THE DRTA WRITTEN
,AND RERD IS COMPLEMENTED.

. TST13 TEST SEQUENCE ERROR
» STESTN SHOOULD = 13
. THE D!AGNOSTIC HAS BEEN CORRUPTED.

» TST13 WRITE RECOVERY TEST DATA ERROR
. 1f PASFLG=0 COMPARE GOOD AND BRD DATA FOR FAILING BITS
. IF PASFLG=77400 DRTA ERROR FOUND WHILE DOING A SECOND REARD CHECK
.AF PRSFLG=77402 DRTA ERROR FOUND IN FRILING LOCATION RFTER
; SMALL TEST PROGRAM RUN IN FARILING BAKK

TST13 WRITE RECOVERY TEST DATA ERROR

DATA ERROR FOUNDJUST BEFORE THE SMALL TEST

Nﬂb TO BE RUN IN THE FAILING BRANK. TO AVOID "BLOWING" UP
,WHEN THE SMALL TEST IS RUN TST13 IS RBORTED

TsT13 UWRITE RECOVERY TEST DATA ERROR
IDENTICAL TO ERROR #XXX EXCEPT THE DRTR WRITTEN
,HND RERD IS DIFFERENT (177667)
, 177667 |S THE COMPLEMENT OF "JMP (RO)" (110) WHICH IS
: THE ESCAPE FROM THE SMALL TEST PROGRAM RUN IN THE E"NK
. UNDER TEST

. PARERR PRRITY TRAP ERROR

; PARITY TRAP TO 114 OCCURRED.

:FOR THIS ERROR PRINTOUT THE "GOOD DATR™ IS ACTUARLLY
,THE FAILING PRARITY MODULE UNIBUS RDDRESS

; SAYLOC 352 C(ONTRINS THE PC WHERE THE TRAP OCCURRED

., PARITY PARITY TRAP FATAL ERROR
; R PARITY TRAP TO 114 OCCURRED. BUT NO PRARITY MODULES COULD BE FOUND
;WITH AN ERROR BIT (BIT15) SET.

. NOMM OPERATGR FATAL ERROR

TESTING RBOVE 28K WRS SELECTED, BUT NG MEMORY MANRGEMENT
.0PT|0N HAS FOUND.
y RESET SWITCH OPTIONS AND RESTART AT 200

. PARITY OFERATOR FATAL ERROR

; PARITY TESTING WAS SELECTED BUY NO PRARITY MODULES>
,HERE FOUND

, RESET SWITCH OPTIONS AND START AT 200.

L S T
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ERROR HISTORY

LOCATIONS IN MEMORY RRE SET RSIDE TO COLLECT R HISTORY

OF THE FRILING BITS IN R PARTICULAR MEMORY BANK  THIS

gg;? IESCOLLECTED FOR EVERY ERROR REGRRDLESS OF SH!ITCH
IN

NORMALLY THE ORTR 1S 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 1S INTENDED TO HIGHLIGHT IF THE ERRORS
ARE DUE TO 1 81IT FAILING OR ONLY RDDRESS ERRORS

ERROR HISTORY FORMAT

ERROR  BRNK COUNT

- - - - - - --— e -

WHERE
ERROR = BIT THRT FAILED NUMBER OF THE FRILING BIT IN DECIMAL | E
0-15 WILL BE TYPED OUT OR THE WORDS “ADR ERR™ OR "PRAR ERR™ WILL
B8E TYPED OUT IF ADDRESS ERROR OR PARITY ERROR WRS SEEN
i THE SPECIFIC BANK OF MEMORY
BANK = YK MEMORY BANK IN WHICH THIS FRILURE WAS SEEN
AOFOR O TO UK. A1 FOR 4 TO 8K AND SO ON
COUNT = NUMBER OF TIMES THIS MEMORY BANK FRILED

(3?77 1S MAXIMUM FRILURE COUNT RECORDED.)
ERROR RECOVERY

IF THE PROGRAM 1S 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 PROGRAM SHOULD ONLY BE RESTARTED

RESTRICTIONS
MEMORY UNDER TEST SHOULD BE CONTIGUOUS FOR SYSTEHS HRUVING NON-
CONTIGUOUS MEMORY THE MEMORY BOUNDARIES SHOULD BE DEF!NED By THE

OPERATOR (CONTIGUOUS MEMORY 1S DEF INED AS A MEMORY THRT CAN BE
BOTH RERD AND WRITTEN IN CONSECUTIVE LOCATIONS )

MiSCELLANEOUS

RADDRESS/BANK RANGES IN OCTAL AND DECIMAL
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THIS REFERENCE TRBLE CROSS REFERENCES THE MEMORY BANK NO. S,
THE RANGE AND THE PAR USED WHEN MEMURY MANAGEMENT 1S ENARBLED.
IT 1S ALSO USEFUL TO SHOW STARTING RDDRESSES IN A PAR-
TICULAR 4K BANK

BANK NO

- OYoo ~NOTOIME WNN—-O0

b puld

NOTES.

1 THE PAR (PRGE ADDRESS REGISTER) CONTENTS ARE SHOWN IN A TES' THRT SELF SIZES

DEC IMAL
RANGE

0 - 4K
4K - 8K
8K-12K
12K-16K

16K-20K
20K-24K
Z24K-28K
28K-32K

32K- 36K
36K-40K
YOK-44K
YYK-48K

48K-52K
52K-56K
E6K-60K
6UK-B6Y4K

64K-68K
68K-?72K
72K-76K
76K - 80K
80K-8u4K
BuK-88K
88K-92K
92K-96K
96K-100K

100K- 104K
104K-108K
108K-112K
112K-116K

116K-120K
120K-124K
124K-128K

0CTAL
RANGE

000000-017776
020000-037776
040000-057776
060000-077776

100000-117776
120000-137776
140000-157776
160000-177776

200000-217776
220000-237776
240000-257776
260000-277776

300000-317776
320000-337776
340000-357776
360000-37777¢6

%00000-417776
420000-437776
440000-457776
460000-477776
500000-517776
520000-537776
540000-557776
560000-577776
600000-617776

620000-637776
640000-657776
660000-677776
700000-717776

720000-737776
740000-757776
760000-777776

PAGE ADDRESS REGISTER
USED/CONTENT UNIBUS

0

NOT
NOT
NOT

NOT
NOT
NOT
1

CNEWN—=NE NN NNEWWN

N EWwN e

0000
USED
USED
USED

USED
USED
USED
1600

2000
2200
2400
2600

3000
3200
3400
3600

4000
4200
4400
4600
5000
5200
5400
5600
6000

6200
6400
6600
7000

7200
7400
7600

772340

772342
772344
772346
772350
772352

772354

772354

IF THE LIMITS OF TESTING ARE SET BY THE OPERATOR RAND
IF THE BANK 1S RBOVE 28K PRP NO
BEGINNING PAGE

BEGIN WITH BRNK 8 PAR NO
WOULD EQUAL 2200 ETC

1 HILL BE SET TO THE

FOR EXAMPLE IF THE TESTING WAS TO
1 WOULD EQUAL 2000.

PAR 2

RADDRESS

SEQ 0013
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8 2

B 2

g u

g5

90

15-RUG-77 12. 36

EXECUTION TIME
HERE ARE SOME TYPICAL EXECUTION TIMES

LS1-11 AND 4K = 100 SECS
LSi-11 AND 8K.= 5 MINUTES

PASS COUNT RND TEST NO LOCATIONS
SPPSS 406 = PRSS COUNT - CLERRED 8Y START AT 200
STESTN 404 = CURRENT TEST NO AND RELOCATION., PRRITY FLAGS

WHERE
LOW BYTE = TEST NO
IF BiT15 = 1 TEST IS RELOCATED
IF BIT13 = 1 PARITY UNDER TEST

STRACK POINTER

THE STACK STARTS AT 500 WHEN THE PROGRAM 1S NOT RELOCATED
SAURG 4b CONTRINS THE STACK STARTING VALUE HWHEN THE DIAGNOSTIC
IS RELCCRATED
SAVKG RLSO CONTAINS THE STRRTING RADDRESS OF THE PROGRAM HHEN
/T IS RELOCATED

POWER FRIL

THE DIRGNOSTIC CAN BE POWER FAILED WITH NO ERRORS  TO USE,
START THE TEST AS USUAL AND POWER DOWN THEN UP AT ANY TIME
THE PROGRAM SHOULD TYPE "P" AND CONTINUE TO RUN FROM TEST O
IN THE SAME STATE | E. STRATE OF RELOCATION AS 1T 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 FRIL

PROGRAM DESCRIPTION

NARRATIVE FLOW CHART
THE TEST IS LOADED INTO LOCATIONS 0000 - 7744 BUT

EXPANDS DEPENDING ON HOW MUCH MEMORY IS UNDER TEST
SEE STEP 6 BELOW FOR R DETA!LED EXPLANRTION

THE FOLLOWING NRRRATIVE FLOW CHART DESCRIBES MAJOR

PROGRAM OPERATION. FOR THE PEFSON WHO NEEDS DETAIL THE
TAG ASSOCIATED WITH THE OPERATION IS GIVEN IN BRACKETS

FOR THIS DISCUSSION SHITCH SETTINGS ARE IGNORED AND EVERYTHING 1S

ASSUMED ENRBLED

SEQ 0014
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b

o

10

11

STRRT  PRINT "DZKMAR-D" TITLE

TSTRP  SRVE DATR FROM LOCATIONS 0-376
INTO 7744-10314

TSTRP  TEST LOCATIONS 0-376 BY HRITING AND
RERDING 1'S AND 0'S  NOTE THIS IS THE ONLY
EXPLICIT TESTING OF THESE LOCRT{ONS

SLFS1Z  S12E MEMORY BY WRITING INTO SUCCEEDING
MEMORY LOCATIONS UNTIL TIMEOUT TRRP TO 4 OCCURS
ENRBLE MEMORY MANAGEMENT AND StZE MEMORY ABOVE
28K

TYPS!Z  TYPE MEMORY TEST LIMITS

SETSTK  SPACE IS SAVED AT THE END OF THE TEST
FOR AN ERROR HISTORY FOR ERCH 4K BANY 18 BYTES ARE SRAVED

tH THE FOLLOWING FORMAT

'ADR ERR'PAR ERR'
'BIT16 'ERR CNT!

'1BIT13 'BITi4 !
'BIT11 tBIT1Z !
'B1TO9 !'BITI0 !
'1B1:07 'BITOQ? !
'BITO5 'BiTO6 !
181703 ‘'BITOY !
81701 'BITOZ !

1

'UNUSED '81T00

IF GREATER THAN 4K UNDER TEST THE RBSOLUTE LORDER
(300 ADDRESSES) 1S APPENDED If GRERTER THAN 4K
RAND UNDER XXDP CHARIN MODE 5674 (QCTAL) RDDRESSES
ARE APPENDED TO THE TEST  THIS SRVES THE XXDP
MONITOR, AND RLLOWS THE LOCATIONS OCCUPIED BY XXDP
TO BE TESTED

CLRMEM  CALL "PARITY" ROUTINE AND |F SELECTED.
ENABLE ALL PARITY MODULES. "PRRMAP" LOC 352
CONTARINS R MAP OF PARITY MODULES FOUND IF
MODULE 172336 BIT 15 IS SET, IF #17Z334 FOUND BIT t4
IS SET ETC

CLRMEM  CLERR MEMORY CURRENTLY UNDER TEST
CONT  DISPARTCH TO TSTO

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
IF SR=40000 THEN LOOP ON TEST DEFINED BY <3 0>

SEQ 0015
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12

13

iy

15

16

1?7

18

19

20

22

15-RAUG-?7 12- 36

ELSE CONTINUE TO NEXT TEST.

TST1-TST12  EXECUTE TST1-TST12 ERCH TIME
GOING TO STEP 9

TST13  TEST 13 IS DIFFERENT FROM TESTS 0-12,
BECAUSE IT 1S A SMALL PROGRAM RCTUALLY RUNNING
IN THE MEMORY UNDER TEST  BEFORE THIS SMALL
PROGRAM IS STARTED "TST13 BNK XX" IS TYPED
THIS 1S DONE IN CASE THE PROGRAM FRILS  THE
EEERESRN THEN AT LERST TELL WHICH BRANK OF MEMORY

L

RELOC  THE PROGRAM RELOCATES TO HIGH MEMORY

TO TEST THE LOCRTIONS IT OCCUPIES (430-ENDFRG)
WHERE "ENDPRG" 1S THE CONTENTS OF ENDSTK 306 .

| E THE LAST PROGRAM RDDRESS  NOTE "RELOC™ 1S

PRINTED JUST PRIOR TO THE RCTURL RELOCARTION

TESTS 0-13 ARE RUN RS DESCRIBED RBOVE EXCEPT
ONLY BANK O LOCRTIONS 430-ENDPRG RRE TESTED

RELOER  RELOCATE THE PROGRAM BRCK TO LOKWER
MEMORY

LOUER If CONTROL-C TYPED GO PRINT ERROR
HISTORY

TSTMH IF MEMORY MANRGEMENT SELECTED AND AVAILABLE.
PUN TESTS 0-13 ON THE FIRST 24K SLICE RBOVE 28K

CONTMM  CALL "UPMM" TO UPDATE MEMORY HMANAGEMENT
PAR REGISTERS TO POINT TO THE NEXT 24K SLICE Of
UPPER MEMORY

MAXADR  REPEAT STEPS 18 + 19 UNTIL ALL
MEMORY RBOVE 28K 1S TESTED

ENDPAS  PRINT ERROR HISTORY OF FRILING BITS

SEOP  DISRABLE PARITY MODULES
PRINT "END PRSS #XX"

TEST TITLES
SEE THE TEST HERDINGS !N THE LISTING FOR DETRILS ON ERCH TEST

TEST 0. TEST FOR PROPER BANK SELECTION

TEST 1 (HECK DATI/DATO LINES

TEST 2 TEST MEMORY FOR HOLDING DATR AND BYTE SELECTICON
TEST 3 DURL ADORESS TEST A

TEST 4 DURL RADDRESS TEST B

TEST 5 MARCHING 1'S AND 0O'S

TEST 6 CELLS' VOLATILITY TEST

SEQ 0016
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100

15-RUG-77 12 36

TEST 7- SHIFTING DIAGONAL

TEST 10 READ RECOVERY GALLUPING TEST THROUGH EVERY 64TH CELL
TEST 11 RERD RECOVERY LONG GALLOPING/FAST GALLOPING TEST
TEST 12 WORST CRASE TESTING FOR CORE MEHMORY

TEST 13 WRITE RECOVERY TEST

RXDP & ACT11 & APT OPERATION
RXDP CHARIN MODE

OPERATICN 1S 'DENTICAL TO STAND ALONE EXCEPT

NO "DZKMR-D" TITLE IS PRINTED

NO TEST 13 PRINTOUTS SUCH RS "TST13 BNK 00

THE PROGRAM ALUWAYS HALTS ON ERROP

AT THE END OF TEST (SENDRD) CONTROL iS RETURNED 10O
THE PXDP CHRIN MONITOR VIR LOCATION 42

E WD —-

OPERATION 1S IDENTICAL TO STAND ALONE EXCEPT

1 NO PRIMTOUTS EXCEPT ERROR PRINTOUTS

2 THE PROuRAM ALWAYS HRLTS ON ERRCR

3 AT THE END OF TEST (SENDAD) CONTROL IS RETURNED TC
THE ACT11 MONITOR VIR LOCAYTION 42

RPTY

OPERATION 1S SIMILAR TO STAND ALONE EXCEPT

THE SOFTHARE SWITCH REGISTER BECOMES LOCATION 422 (SSUREG:
RUTO S12ING CAN BE INHIBITED BY SETTING BIT 7 OF BYTE
LOCATION 421 (SENVM)
3  ALL PRINTOUTS (AN BE INHIBITED BY SETTING BIT & OF

BYTE LOCATION 421 (SENVH)
4  ALL ERRORS CRUSE LOCATION 400 (SMSGTY) TO BE SET =
0001 AND THE PROGRAM HALTS AT LOCATION 6214 (FATHLD
LOCRTION 402 (SFATAL) CONTAINS THE ERROR NO IN THE
LOW BYTE AND THE FAILING MEMORY BRANK NO IN THE HIGH
BYTE

APT MANAGER INFORMRTION

THE FOLLOWING IS AN EXAMPLE SCRIPT TO TEST A 4K MEMORY
{T 1S RECOMMENDED THRT DIFFERENT SCRIPTS BE USED FOR
DIFFERENT MEMORY SIZES TO SAVE RUTO SIZING TIME

THE EXAMPLE RSSUMES YOU RRE LOGGED INTO THE APT MONITOR

£ —

RERDY

SEQ 0017
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ENDR

16-AUG-77 12 36

RUN RPPLU
APT 11 PAPER TAPE PROGRAM LORD UTILITY

THE FOLLOWING COMMRNDS RRE VALID

ED EDIT A PROGRRM
LI LIST R PROGRAM
COMMAND ED

PROGRAM NRME TO EDIT  EXAMPL

00 YOU WANT TO LORD A NEW REV OF THE PROGRAMIY/N)? N

FIRST PASS RUN TIME IN SECONDS <110>

LONGEST TEST TIME IN SECONDS <10>

RODITIONRL RUN TIME IN SECONDS <O>

WHICH ETABLE DO YOU WISH TO EDIT? R

SOF TWRRE ENVIRONMENT<000Q> 1

ENVIRONMENTAL MODE<OQOC> 240

SWITCH 1 <000000>

SWITCH Z <000000>:

CPU OPTIONS<00GO>

MEMORY TYPE 1 <000>

MAX |MUM ADDRESS<00000000>

MEMORY TYPE 2 <000>

MAX | MUM ADDRESS<00000000>

MEMORY TYPE 3 <000>-

MAX 1MUM RDDRESS<00000000>

MEMORY TYPE 4 <0CO> 1

MAX | MUM RADDRESS<0000000"> 17776

WHICH ETABLE DO YOU WISH T) EDIT?
COMMAND OFF

SeQ 0018
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982
983
984
985
986
987
988
989
990
991
992
993
994
995
9%
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022

RBS
NLIST

00004 Z

000046
000052

000070
000076

15-AUG-77 12- 37 PRGE 19

15-AUG-77 12 36

MD. MC, CND
LIST  ME,BIN,SEQ,LOC
TITLE DZKMA
» XCOPYRIGHT (C) AUGUST 1977
+XDIGITAL EQUIPMENT CORP.
- XMRYNARD, MASS. 01754
. X
» XPROGRAM BY PERVEZ 2RK|
’ x
. XTHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
» XPACKAGE (MAINDEC-11-DZ2QRC-C3), JAN 19, 1977
’ x
160000 $SWR=160000 . HALT ON ERROR, LOOP ON TEST., INHIB!T ERROR TYPOUT
,.TPRP CATCHER OF +2 AND HALT FOR 0-776 LOCATIONS
000240 SCOPE  =NOP
000042 =42
000000 WCRD O . FOP ACT/XXDP
SBTTL RCT11 HOOKS
D $ 0000020230000 0 0880003000030 330 2000000000020 2000000022220 ¢00 008,
- HOOKS REQUIRED BY ACT11
00004y SSVP(= » SRVE PC(
000046 =46
000156 SENDRD ,+1)SET LOC 46 TO RADDRESS OF SENDRD (N SEOP
000052 =52
040000 WORD 40000 ,»2)SET LOC 52 TO 40000
00004y =8SVPC .. RESTORE PC
000070 =70
012737 000136 00024 PWRDN MOV #PURUP., g% 2N
000000 HALT

SEQ 0019
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1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
(C51
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078

000104
000110
000112

000120
000122
000126
000130
000122
00013y

000136
000142
000146

000150
000152

000154

000156
000160
000162
000164
000166

000176

15-RUG-77

16-RUG-77 12 36

000104

005237
000000
000000

000120

010401
013200
010021
020105
103775
000207

013700
012700
060600

004710
000120

Noo411

004710
000240
000240
000240
000430

000176
000000

000400

000186

000350
006072

12 37 PAGE 20
RCT11 HOOKS

. GET HERE IF AN ILLEGAL TRAP TO LOC 4 OCCURRED

=104

BUSER INC
HALT
HALT

Q¥ SMSOTY ,

TELL RAPT FATAL ERROR%000

» XERRORX TRAP TO LOC 4 OCCURRED

’

IN CASE CONT!NUE PRESSED

114 AND 116 ARE RESERVED FOR PARITY TRAP VECTORS  SETUP IN

»ROUTINE "BEGIN"

=120

. N

WRTMEM MOV
=% MOV

RTZ

PURUP MOV
MoV
ADD

JSR
ASC 12
EVEN

X WRITE MEMORY BRCKGROUND

- e A EE S-S ww e S -

TH!S ROUTINE 1S USED TO WRITE THE MEMORY BACKGROUND TO

THE VALUE STORED

AT LOCATION BRAKPAT. THE ROUTINE RSSUMES

THAT R4 1S POINTING TO THE LOWEST LOCATION AND RS TO THE

HIGHEST LOCATION

TO BE WRITTEN THE PROGRAM LERVES THE

SUBROUTINE WtTH RO CONTRINING THE CONTENTS OF BRKPAT

Ry, R1
@#BRKPAT, RO
RO, (R1)+
Ri’RS

%

PC

o#SAVYRG, SP ’
#PNTMES-BEGIN. RO
SP.RO ,

»SET R1 TO LOWEST LOCATION UNDER TEST

.LORD RO WITH THE CONTENTS OF LOCATION BRKPAT
-STARTING FROM THE LOWEST LOCATION WRITE THE
,MEMORY TO BRCK GROUND PRTTERN

,RETURN FROM THz SUBROUTINE

RESTORE STRCK POINTER
GET THE INDIRECT RDDRESS OF LOCATION TPCRLF

L,RELATIVE 7O LOCATION OF DIAGNOSTIC IN THE CORE

PC, (RO
P/

STRRT

. % SERVICE XXDP/RCT11

SENDRD JSR
NOP
NOP
NOP
BR

=176
SWREG . WORD

PC. (RO)

,G0 TO THE TYPE ROUTINE AND TYPE (R, LF RAND R "P"

+RETURN TO ACT11/XXDP MONITOR

L 1F QUICK VERIFY=RESET ELSE NOP
»IF QUICK VERIFY=CLR #-1 ELSE INC &0
L IF QUICK VERIFY=BR -4 ELSE NOP

ReSTRT

0

REPERT TEST UNDER R(T11/XXDP

B 23000 0320000033030 0 0300000000300 2¢0000 00 R RRtRR PR R 2]
SBTTL STRART AND RESTRART ROUTINES

% RESTART AT 200 TO CLERR APT TRBLES

P 3 S 73 00000ttt et Rt o R R R R R RRRRE

SEQ 0020
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1079 000200
1080 000204
1081 000210
1082 000212
1083 000216
1084 000220
1085 000224
1086 000226
1087 000232
1088 000234
1089 000240
1090 000246

1091
1092

1093 000250
1094 000254
1095 000260
1096 000262
1097 000264
1098 000266
1099 000272
1100 000274

11014
1102
1103
1104
1105
1106
1107
1108
1109
1110

25 000Z76
26 000276
2?7 000300
28 000302
29 000304
30 000306
31 000310

7 000024
19 000044

15-RUG-77

013706
012703
005043
022703
001374
105737
001011
105737
100406
004767
055104
000104

012704
012703
012305
012306
010600
012746
C10046
000002

000276
000024
000200
000044
000Z7o
000276

000000
000400
000012
000156
000000
000024

000405

15-AUG-77

i2 36

000350
000412

oocko0
000042
000405

006324
04eb13

007744
000346

000340

026501

REL=STESTN+1

I 2

12 37 PAGE 21
START AND RESTART ROUTINES

STRART MOV o#SAVRG, SP »SETUP STRCK POINTER

MOV RSUNIT.R3 ,CLEAR THE APT MRILBOX FROM SMAIL TO $DEV(T
1% CLR -(R3) ;CLEAR A MAILBOX LOCATION

CMP #SMAIL.RI » DONE?

BNE 16 »BRANCH IF NO

TST8 otu2 ;ACT11 MODE™

BNE RESTRTY
TST8 JUSTESTN¢]
BM! RESTRT
JSR PC. TPCRLF
RSC12 /DZKMR-D/

;BRANCH IF YES
.ARE WE PELOCATED?

LPRINT TITLE

SBTTL APT PARAMETER BLOCYK

D $ $53 2000000000280 0 0803003303000 90000002302022 0000002220020 0808
.SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT A\
 §

R 3300000000000 880003 02000303000 032320002320 0008300008200 0200¢

$X= . » SAVE CURRENT LOCATION
=24 ., SET POHER FRIL TO POINT TO START OF PROGRAM
200 ,.FOR APY START UP

4y ;. POINT TO APT INDIRECT RADDRESS PNTR
SAPTHOR ., POINT TO RPT HEARDER BLOCK
= §X ., RESET LOCATION COUNTER

c RERRRKXRRAER R R KA RRKK AR R RKRNARRARKR KRR R KA KARAR AR RRARKRARARRARARN
;SETUP APT PRARAMETER BLOCK RS DEFINED IN THE RPT-POP11 DIRGNOSTIC
. INTERFRCE SPEC

SAPTHD

SHIBTS WORD O
SMBADR  WORD  SHAIL
§TSTH . WORD 10
SPASTM _ WORD 110
SUNITM  HORD

,»TWO HIGH BITS OF 18 BIT MAILBOX RDDR
. ADDRESS OF APY MAILBOX (BITS 0-15)
. RUN TIM OF LONGEST TEST

WORD  SETEND-SMAIL/2 .. LENGTH MRILBOX-ETABLE (WORDS)

,BR IF YES- SINCt TPCRLF IS5 RELOCRTED ALS

. RUN TIME IN SECS OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
,,ADDITIONARL RUN TIME (SECS) OF A PASS FOR ERCH ADDITIONAL UNIT

IT WILL BE 0 IF THE PROGRAM 1S IN THE LOWER

SEQ 0021

EVEN
RESTRT MOV RENDPRG, RY .LORD RY WITH THE RADDRESS OF THE END OF THE PROGRAM
MOV #SAVRS. R3 ,CAUSE R3 TO POINT TO THE LOCATION SAVRS
MOV (R3)+.R5 .RESTORE R5
MOV (R3)+, SP ,AND RESTORE R6 JUST IN CRSE IT 1S R RESTART
MOV SP. RO +PLACE THE STARTING ADDRESS OF THE TEST IN RO
MoV #340, -(SP) .SET HIGH PRIORITY FOR RTI
MOV RO, - (SP)
RTI ,G0 TO "START"-MAY BE RELOCATH
, IF RELOCRTED SEE LOCATION SRURe FOP STRRT
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000276

000277

000300

0003

000302
000304
000306

000310

000312
000312

000314
000315

000316

000320
000322

000324
000326

30C(1046) 15-RUG-?77
15-RUG-77 12 36

009276

0Coz277

000300

000301

0063C2
000304
C0030e

000310
000312

00G314
coo

000

1775650
177562
177564
177566
177572
000377

000000
000430

000000
000000

12 37 PAGE 22
APT PRRARMETER BLACK

MMRVA

TYPENB

SPRERP

SADERF

STPTODI
L OUBNK
PRSFLG

ENDSTK

PBNK
DECHRD

TYPCNT
SAVKBBE

EVEN

TKS=
$KBB=
eTPS=
$TPB=
SRO=
BRKPART

SHAPAT

RELBOT.

=9RPTHD

=MMRVA+1

=TYPENB+]

cSPPERR+1

=SADERR +1
=STRTDI1+2
sLOWBNK+2

sPRSFLG+2
=ENDSTK+2

=DECURD+2Z
BYTE O

BYTe 0

177560
177562
177564
177566
177572
. WORD 377

. WORD
BEGIN-50

SEQ 0022

;CORE BIT 7 OF THE BYTE WILL BE SET If THE
»PROGRAM 1S IN A RELOCRTED STRTE AND BIT 5
+HILL BE SET IF PRRITY BITS ARE BEING TESTED

;THIS BYTE IS USED TO DETERMINE IF MEMORY
» MANRGEMENT IS AVAILRBLE OR NOT

+THIS BYTE IS USED TO DETERMINE IF THE
, TYPE OQUT QOF ERROR HARS BEEN ENRBLED OR NOY

»,THIS BYTE DETERMINES If THE PROGRAM HAS FOUND
;R PARITY ERROR

»THIS BYTE 1S USED TO DETERMINE IF THE
.PROGRAM HAS ENCOUNTERED RDDRESS ERROR

.LOWER BYTE OF THIS WORD GIVES THE PRSS NUHMBER FOR
.THE SPECIFIC TEST WHERERS THE UPPER 8YTE
.HAS BEEN USED BY DIFFERENT TEST FCR DI!FFERENT PURPOSES

. HOLDS BANK UNDER TEST FOR "TST BNK XX" PRINTOUT

,THIS BYTE DETERMINES THE NUMBER OF WORDS
.70 BE TYPED

,THIS LOCRTION IS USED TO SRAVE THE CHRRACTER
.HIT BY THE OPERRATOR

.ALSO 1S USED RS TEMP IN ROUTINE $GTSIZ

» BACKGROUND PATTERN WRITTEN TO MEMORY

+HOLDS LOWEST TEST RDORESS WHEN RELOCARTED

B § 3092300300300 00 R 0000032000 3000000300200 ¢83020 08230883
,LOCATIONS TO BE MODIFIED tF LiMITS SET BY OPERARTOR

LOWTHC
LOWRDD

n
n

+HOLDS BITS 17 16 OF LOW TEST ADORESS
,HOLDS BITS 16 0 OF LOW TEST ADDRESS
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1191
1192
1192
1194
1195
1196
1197
1198
1199
1200
1201
1202
1202
1204
1205
1206
1207
1208
1209
12190
1211
1212
1213
1214
1215
1216
1217

000330
0003232

00033y
000336

000340

000342
00034y
000346

000350
000352
000354
000356
000360

30(1046) 15-RUG-77
16-AUG-77 12: 36

000000
037776

000000
017776

000000

000000
000000
00000

000500
000000
000000
000000
0000C0

12- 37 PAGE 23

RPT PRRAMETER BLOCK

HIGHTHO: 0 ,HOLDS BITS 17 16 OF HIGH TEST RDDRESS
H1GHADD. 3?7776 ;HOLDS BITS 16 0 OF HIGH TEST RDDRESS
PR 3930003330 00330 003300300 2008003300803200000 3300030000022 000000¢9¢

SHIMAX: O ,HOLDS 8ITS 17 16 OF MRXIMUM RVA!LABLE MEMORY
SMAXM 17776 ;HOLDS BITS 15 0 OF MAXIMUM AVAILRBLE MEMORY

MAXMEM. WORD . MAXIMUM CUPRENT VIRTUAL MEMORY UNLER TEST
SAVMAX. WORD

SAVRY WORD

SAVRS: . WORD

. % SAVR6 FOINTS TO WHERE THE PROGRAM STARTS EVEN WHEN RELOCATED

SAVR6 WORD  BEGIN ;CONTRINS START RDDRESS WHEN RELOCATED RLSO
FRRMRP O ,MAP OF PARITY MODULES UNDER TEST

SAVLOC 0 . TEST 6 STORES ERROR INFO HERE

PRRSP 0 . SRUE SP DURING PRRITY ERRQOR TRAP

PRARPS O .SAVE PSW DURING PARITY ERROR TRAP

,NOTE-PRRSP 4PRRPS RARE NEEDED SINCE THERE IS

;1S NOT ENQUGH POOM ON THE STRCK (500-452) AND

, S0 THE STACK MUST BE RESET IN THE PRRERR ROUTINE
. IN THIS CRUDE FASHION

¥3p4-400 i< USED RS A STACK RREA BY ERPCHK ROUTINE FOR ERROR HISTORY PRINTOUT

SEQ 0023
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1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1229
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1262
1252
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265

000400
000400
000402
00C4 04
000406
000410
000412
000414
000416
oco4 20
0004 20
000421
000422
000424
000426

0004 30
0004 31

000432

0004 34
000435
0004 36
000440
000441
000442
000444
000445
0oouu46
000450

30(1046) 15-RUG-77
15-RUG-77 12 36

000400

000000
000000
000000
000000
000000
000000
00C000
000000

000
000
000000
000000
000000

coo
000

000000

000
000
000000
000
000
000000
000
000
00C0a0

12 37 PRGE 24
RAPT PRRAMETER BLOCK

=400

SBTTL RPT MAILBOX-ETABLE
PR 3303803038880 333330033000033000099¢03¢330000030002003 0000000004

EVEN
SMAIL.
SMSGTY.
SFATAL
STESTN:
$PRSS
SOEV(CT:
SUNIT
$MSGRD.
$MSGLG
SETARBLE
SENV
SENYM
SSHREG:
SUSHR
SCPUOP

LS NN ~

,

AMS1
TYP1

NI AL
3 2 T X 2 M P 2 M e

I*
SMADR1-
l'
SMAMS 2.
SMTYP2-
$MADRZ.
SHAMS J:
SMTYP3-
SMADR 3:
SMAMSY:
SMTYPW:
SMADRY.
SETEND:
MEXIT

. HORD

WORD
HORD

. WORD
. HORD

HORD
HORD
HORD

. BYTE

BYTE
WORD
WORD
WORD

BYTE
PYTE

HORD

BYTE
BYTE

. WORD
.BYTE
.BYTE
. HORD
. BYTE
.BYTE

WORD

ANSGTY
AFRTAL
ATESTN
RPASS

ROEVCT
AUNIT

RAMSGRD
ANSGLG

RENVY
RENVHM
ASKREG
RUSKR
ATPUOP

AMAMSI
AMTYP1

AHADR1

AMANMS2
AMTYPZ
AMARDR2
AHANS3
AMTYP3
AMADR 3
AMAMSY
ANMTYPY
AMADRY

. APT MARILBOX

» »MESSAGE TYPE CODE

:,FATAL ERROR NUMBER

. TEST NUMBER

;PASS COUNT

. »DEVICE COUNT

»» 170 UNIT NUMBER

; »MESSAGE RDORESS

. MESSAGE LENGTH

. APT ENVIRONMENT TRBLE

,» ENVIRONMENT BYTE

;  ENVIRONMENT MODE BITS

»»APT SWITCH REGISTER

»»USER SHWITCHES

., CPU TYPE,OPTIONS

BITS 16-11=CPU TYPE
11/04=01, 11/05=02. 11/20=03, 11/40=0u4, 11/45=05
11/70=06.PDQ=07.Q=10

BIT 10=RERL TIME CLOCK

BIT 9=FLOATING POINT PROCESSOR

BIT 8=MEMORY MANRGEMENT

,.HIGH RDDRESS.M S BYTE

.. MEM TYPE,BLK#1

MEM TYPE BYTE -- (HIGH BYTE)
900 NSEC CORE=00t
300 NSEC BIPOLAR=002
65600 NSEC MO0S=003

.»HIGH ADDRESS, BLK#1

MEM LAST ADDR. =3 BYTES, THIS LORD AND LOW OF “"TYPE™ RBOVE

,-HIGH RDDREES. M. S. BYTE

. MEM. TYPE. BLK#2

;»MEM. LAST RADDRESS,BLK#Z

»+HIGH ADDRESS.M. S. BYTL

.»MEN. TYPE, BLK¥3

; »MEN. LAST RDDRESS,BLK#3

:;HIGH ADDRESS.M S.BYTE

;. MEN. TYPE, BLK®Y

»»MEM LAST RADDRESS.BLK#Y

P 339808088003 033 7800333803333 00300000¢00300000000200F 8000002200001
SBTTL BEGIN OF ARERA TESTED 1+20) WHEN PROGRAM RELOCRTES

SEQ 0024
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1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321

000450

000500

000502
000504
000510
000516
000522
000526
000532
000536
000540
000544
000550
000552

000556
000562
000564
000570
000574
000600
000604
000606
000610
000614
000616
000620

000622
000624

000626
000632

000634
000636
000640
000642
000644
000650
000652
000654
000656
000662
000666
000672
000676
000700
000702

000710

3001046)
15-RUG-77

177570

000500
010706

005746
010637
012737
005017
005037
012700
012710
060720
012710
105737
100002
000167

005737
001402
000167
012704
012700
010037
005001
012124
020127
103774
005741
010011

020011
001403

004767
000001

000300
001370
005701
001365
0127901
014441
005701
001375
012700
012710
012740
005777
000404
022626
012737

106737

15-RUG-77

12- 36

000350
000070
000309
000314
000114
005462

000340
000405

000546
000406
goo400
007744

000277
000316

000400

005310

000400

000006
000340
000700
177552

000176

0004 z0

000024

000450

n 2
BEGIN OF ARER TESTED (+20) WHEN PROGRAM RELOCATES.
N33 02300330030000033000030000033¢0008300000¢8000008000020000038%¢

12: 37 PRGE 25

SEQ 0025

SHR: 177570  CHANGES TO SWREG IF NO HARDWARE SWITCH REGISTER
=500
BEGIN MOV PC.SP ;SET UP STACK POINTER TO EQUAL BEGIN RDDRESS
TST - (SP)
MOV SP., d¥SAVRE »SAVE SP FOR FUTURE USE
MOV #PHRDN, 9% 24 ,PREPARE FOR ANY FUTURE POWER DOWN
(LR J¥SPRERR
CLR o8 TYPONT
MOV #114.R0 ;PREPARE TO SETUP PRRITY TRARP VECTOR
MoV #PARERR-. -6, (RO)
RDD PC, (RO)+ ; TO PRRERR
MoV #340. (RO) ;AND PSW OF 340
TST8 QNREL » 1S THIS CODE RELOCRTED?
BPL ONEPRS .BRANCH IF NO
JMP TSTREL »THIS CODE IS RELOCATED SO GET TEST SIZE
ONEPRS. TST J#SPASS ;1S THIS THE FIRST PRSS?
BEQ TSTRP ,BRANCH IF YES (TEST TRAP CATCHER RDDRESSES)
JMP SETSTK . GET THE TEST SIZE
TSTRP MOV #ENDPRG . Ry ,LO0RD RY WITH THE RDDRESS OF THE END OF THE PROGRAM
MoV #377,R0
MoV RO, 9#BAKPAT
CLR R1
2% MoV (R1)+, (RY)+ » SAVE FROM 0000 TO BEGIN-30 AT END OF PROGRAM FOR NOU
(Mp R1.8SMAIL
BLC 2%
3% TST -(R1) ,PREPRRE TO TEST THE TRRP VECTORS
4% MoV RO, (R1) ;CHECK THE TRAP VECTORS FOR THE CRPARBILITY
;OF HOLDING 0'S & 1°S
CMP RO, (R1) ;1S THE DATA 0K?
BEQ 6% »BRANCH IF YES
JSR PC.FRATERR , XERRORX REPORT ERROR MESSRGE AND HRLT AT FATHLY
1 ; XXXXXXERROR NUMBER 1XXXXXX
6% SWAB RO
BNE 4%
TST R1 ; IF WE HRVE NOT REACHED THE LOWEST MEMORY LOCATION
BNE 3% . THEN REPERT FROM 3%
MoV #ShAIL, R
8% MOV -(R%), -(R1) ;RESTORE TRRP CATCHER ETC
TST R1
BNE 8%
SETSHR: MOV #o. RO
MOV #340, (RO) LSET UP TIME OUT TRAP PSH
MoV #4$, - (RO) ;AND THE RETURN RDDRESS
2% TST JSHR ;D0ES THE SWITCH REGISTER POINTED BY SWR EXIST 7
BR 5% ;BRANCH IF YES
4 CMP (SP)+, (SP)+ ;RESTORE THE STRCK POINTER
MOV #SHREG. 9% SKR ;AND PLACE THE RDDRESS OF THE SWITCH REGISTER
,DESIGNED FOR THE COMPUTERS NOT HRVING HARDWRRE
;SWITCH REGISTER AND RUNNING STRAND ALONE
5% TST8 QRSENY »RUNNING UNDER APT?
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1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377

MACY11 30(1046)

P11
000714

15-RUG-77
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001403

000716 012?737 000422 0004%0

000724
000730
000736
000744
000750

000752
000756
000762
000764
000766
000772

000774
001000

001002
001006
001012

001014
001022

001024
001026
001032

001034
001040

001042
001044

001050
001054
001056
001062

012703
0137237
0137237
105737
100021

C12701
162701
105711
001006
020127
101371

004767
000002

004767
004767
000450

032777
001044

010401
012710
o11111

062701
00077y

022626
004767

105737
001416
012710
012701

000340
000330
000332
000421

000451
000004

0004 31

005142

006306
006302

00c100

001042

000002

005774
000276

001070
020000

000334
000336

177426

12: 37 PAGE 26

N 2

BEGIN OF ARER TESTED (+20) WHEN PROGRAM RELOCRTES

BEQ
MOV

RPTS |2

#SSHREG, 9% SHR

;BRANCH IF NO
;SET SHR EQUAL TO APT SWITCH REGISTER

+APTSIZ- THIS ROUTINE WiLL SERRCH THE APT MEMORY ETABLE AND WHEN
+A NON ZERO TYPE IS FOUND WILL SETUP TO TEST TO GIVEN HIGH RODRESS.
If APT OEF INES SI2E THE LOW TEST ADDRESS MUST=00000. (DUE TO ETABLE FORMRT)

IF BLOCK 4 (OR 3,2,1) TYPE NON ZERO THEN GET APT HIGH RDDRESS AND EXIT

,FLON,

’

:NOTE,

APTSIZ.

1%

28
BRTPSZ
TRVSR:

SLFSIZ:

2%

69

ELSE

MOV
MOV
MoV
TSTB
BPL

MOV
SuB
TSTB
BNE
CMP
BHI

JER
2

JSR
JSR
BR

BIT
BNE

MOV
MOV
MOV

ADD
BR
cnpP
JSR
TSTB

MOV
MOV

SEND ERROR %3
THE MEMORY TYPE IS IGNORED SINCE ALL TESTS ARE RUN REGRRDLESS OF MEMORY TYPE

¥MAXMEM, R3

O¥HIGHTHO, d%SH I MAX
o#HIGHRDD. % SMAXM

J¥ SENVN
TRYSR

REMTYPU +4, R1
#4.R1

(R1)

2%

R1, #SMTYP1
19

PC.FRTERR

PC, GETRDR
PC, GETADR
TYPSI2Z

#100, aSHR
TYPSI2

R4, R1
#4%, (RO)
(R1), (R1)

#2,R1
2%

(SP)+, (SP)+
PC, MEMNMNG

J#MMAVA
12%

#8%. (RO)
#20000. r1

;POINT R3 TO MRXMEM.

; IN CASE NO SELF SIZING DONE
;IN CASE NO SELF SI1ZING DONE
»DOES APT ALLOW SELF SI1ZING?
;BRANCH IF YES

;POINT R1 TO BLOCK TYPE 4(+4)
;POINT R1 TO NEXT BLOCK TYPE.

;1S THE BLOCK TYPE NON ZER0?
;BRANCH IF YES (MEMORY EXISTS)
+ALL APT BLOCK TYPES BEEN CHECKED?
;BRANCH IF NO

; XERRORX REPORT ERROR MESSAGE AND HALT AT FATHLT
» XXXXXXERROR NUMBER 2XXXXxx

;G0 SET MAXIMUM APT ADDRESS INTO $MAXM + SHIMAX
;G0 SET MAXIMUM APT ADDRESS INTO HIGHROD+HIGHTWO
; TYPE THE SI2E OF MEMORY UNDER TEST

;USER DEF INED MEMORY TEST BOUNDRRIES??
+BRANCH IF YES (DON'T SIZE MEMORY)

+SETUP R1 AND R4 TO THE LOWEST RDDRESS OF MEMORY
+SET UP RETURN RDDRESS FROM TIME OUT TRAP TO 4%

SEQ 0026

+HRITE A MEMORY LOCRTION INTO ITSELF AND TRAP 1F NONEXIS

;ADD 2 TO THE RDDRESS POINTER
+KEEP ON SIZING UP THE MEMORY UNTIL
+NXH TRAP (TIME OUT TRAP) 1S ENCOUNTERED

;RESTORE THE STRCK POINTER

; SERVICE MEMORY MANAGEMENT IF IT IS RVAILABLE
+AND IF IT HRS TO BE TESTED

;SEE {F MEMORY MANRGEMENT HRS TO BE TESTED

»IF NO MEM. MANG. THEN GO TO 12%

+SET UP THE RETURN RDDRESS FROM TRAP TO 8%
»BEGIN CHECKING MEMORY RBOVE 28K




B 3

DZKMR  MACY11 30(1046) 15-RUG-77 12- 37 PRGE 27
DZKMAD P11 15-RUG-77 12 36 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. SEQ 0027
1378 001066 000761 BR 2%
1379 001070 022626 8% CHP (SP)+, (SP)+ ;RESTORE STACK POINTER
1380 001072 022701 160000 cMp #160000. R1 :1F R1 DID NOT READ ALL THE LOCATIONS POINTED BY
1381 :PRGE ADODRESS REGISTER & THEN IT HAS RERCHED THE
1382 ;MAX IMUM RVAILRBLE MEMORY
1383 001076 001005 BNE 124 , IN WHICH CASE GO TO 12§
1384 001100 013702 172352 MOV 2%172352,R2 ;PREPARE TO UPDATE MEMORY MANAGEMENT REGISTERS
1385 001104 0C4767 005740 JSR PC. MMREG ;OTHERHISE GO TO UPORTE MEM. MANG. REG!ISTERS
1386 001110 000762 BR 6%
1387 001112 02431 129 CHP -(R3), - (R1) ;CAUSE R3 TO POINT TO LOCRTION SMAXM AND R1
1388 . TO THE MAXIMUM RVAILRBLE MEMORY
1389 001114 004767 006104 JSR PC. PUTROR ;GO TO THE SUBROUTINE TO PLACE THE ADDRESS IN R!
1390 AT LOCATIONS SHAXM AND SHIMAX
1351 001120 024343 CHP -(R3), -(R3) MAKE R3 POINT TO HIGHADD
1392 001122 004767 006076 JSR PC. PUTADR "PLACE THE ADDRESS IN R1 AT LOCATIONS HIGHADD
1393 . AND HIGHTHO
1394 001126 005743 ST - (R3)
1395 001130 005043 CLR - (R3) , CLEAR THE LOCATION LOWRDD
139¢ 001132 005043 CLR -(P3) ,AND LOWTWO
1397 001134 012720 000104 TYPSIZ MOV #8USER, (RO)+  ;SET UP VECTOR FOR ANY FUTURE TRAP
1398 001140 010403 MOV RY,R3 ,SET R3 TO POINT TO THE LOWEST AVAILRBLE MEMORY
1399 , LOCAT 10N
1400 001142 012701 000324 MOV #LOWTHO, R1
1401 001146 004767 0OCS5400 JSR PC. PCRLF . TYPE CR/LF
1402 001152 004767 005546 JSR PC,OCTTYP _TYPE LOM TEST ADDRESSE (LOWTWO+LOWADD)
1403 001156 004767 OOE 302 TYPMEM: JSR PC. STYPE , TYPE "-"
1404 001162 00GOSS RSCIZ /-7
1405 EVEN
1406 001164 004767 005534 JSR PC.OCTTYP , TYPE HIGHEST TEST ADDRESS (H1GHTWO+HIGHADD)
1407 001170 012703 000330 SETSTK MOV RHIGHTWO, R3 MAKE R3 POINT TO THE HIGH ORDER BITS OF TOP ADORESS
1408 001174 004767 006130 JSR PC.SGTSIZ . GET THE BITS 13-17 OF THE TOP RDORESS
1409 ,PLACED IN BITS D-4 OF R2
1410 001200 010401 MOV R4, R1 .SET R1 TO LOWEST TEST RDDRESS
1411
1412 001202 062704 000022 4s ADD 18 L RY ;APPEND THE ERROR STACK FOR THE MEMORY UNDER
1413 ,TEST TO THE END OF THE PROGRRM
1414 001206 005302 DEC R2
{415 001210 002374 BGE u$
1416 001212 010437 000319 MOV R4, JFENDSTK ,SAVE THE ADDRESS OF THE END OF THE ERROR STACK
1417 001216 005021 69 CLR (R1)+ ;CLEAR THE ERROR STACK
1418 001220 020104 CNP R1,RY
1419 001222 101775 BLOS 6%
1420 001224 012737 157776 000340 MOV 157776, JRMAXMEN ,SET MAXMEM TO MAXIMUM VIRTUAL AODRESS
1421 001232 005723 TST (R3)+ , TESTING MEMORY MANRGEMENT?
1422 001234 001004 BNE SAVLDR BRANCH IF YES (GO SRVE LORDERS AT TOP OF VIRTUAL MEMORY
1423 001236 021300 CHP (R3), RO ;1S THE VIRTURL ADDRESS RBOVE 1577762
1424 001240 103002 BHIS  SAVLDR BRANCH IF YES (GO SAVE LOADERS)
1425 001242 011363 000002 MOV (R3). 2(R3) ; OTHERMISE MAKE THE CONTENTS OF LOCATION MAXMEM
1426 ;EQUAL TO THE MAXIMUM AVAILRBLE MEMORY
1427 :AND FALL INTO SAVE LOADERS
1428
1429 001246 004767 006136 SAVLDR  JSR PC, CLRMN , DISABLE THE MEMORY MANAGEMENT UNIT
1430 001252 005723 TST (R3)+ JMAKE R3 TO POINT TO THE LOCATION MAXMEM
1431 001254 011305 MOV (R3). RS RS CONTAINS THE ADDRESS OF MAXIMUM AVAILABLE MEM
1432

1433

. IF ONLY 4K BEING TESTED DON'T SAVE LORDERS
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1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1462
1463
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
18727
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489

001256
001262

001264
001270
001274
001276
001304
001306
001312
001314
001316
001320
001322

001324
001330
001334
001336
001342

001344
001346

001352
001354
001362
001364
001370

001372
001376
001400
001402
001406
006 410
001412

00141y
001416
001423
001424
Cco1426
001432
001436
001440

CO144Y
No1446
001450
001454

001456
001462
00146M

15-RAUG-77
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020527
103416

162705
005737
001406
023737
001402
16270%
012524
0205132
101775
012323
010423

010637
004767
005745
012703
005723

001003
021327

103411
Q32777
001003
004767
000003

000167
020423
103002
016304
005723
001003
021305

101001
011305
105737
100014
013704
020527
103402
012705

020405
103403
004767
000004

012703
011343
062713

017?776

000276
000042

000042
005674

000346
006054

000324

167776

010u00
00u552

003526

172776

000405

000322
01?7776

017776

00L4466

000342
000002

000046

177066

12: 37 PRGE 28
BEGIN OF ARER TESTED (+20) WHEN

CMP
BLO

39 SuB
TST
BEQ
CMP
BEQ
suB

2% MOV
CHP
BLOS

4% MOV
MOV

TSTREL- MOV
TSTSiZ. JSR
TST
19 MOV
TST

BNE
CMP

BLO

2% BIT
BNE
JSR
3

3% JMP

49 CHP
BHIS
MoV

69 TST
BNE
cHe

BHI
MOV
8% TST8
BPL
MOV
CHP
BLO
MoV

9s CHP
B.O
JSR
y

MOV

10%
MOV
MEMTST ADD

¢ 3

RS, #17776
4%

#276,R5

DL LYA

2%

JRU2Z, %46
29

#1502 %2>.R5
(RS)+, (RY)+
RS, (RI)

2%

(R3)+, (R3)+
R4, (RI)+

RS, 9% SARVRS
PC, CLRMHN
-(RB)
$LOWTUO,R3
(R +

29
(R3), 8157778

4%

#10000, oSKHR
3%
PC.FATERR

TSTHMM

R4, (R +
69
-2(R3).RY
(R3)+

8%
(R3).RS

8%

(R3),R5
J#REL

108
J¥RELBOT, RY
RS, 817776
9%
#17776.R5

R4, RS
10%
PC.FATERR

*+SAUMAX. R3
(R3), -(R)
#2, (R3)

PROGRRM RELOCATES

;ONLY TESTING 4K MRX?
;BRANCH If YES (DON'T SRVE LORDERS)

;PREPRRE TO SAVE 300 BYTES OF THE LORDERS

, 1S THE PROGRAM RUNNING UNDER RCT OR XXDP ?
;IF NOT THEN GO TO 2%

;ARE WE RUNNING UNDER XXDP (HRIN MODE?
»BRANCH IF NO

;SAVE 1500. WORDS FOR XXDP CHA!™ HODE

; SAVE LORDER

; SRVE THE CONTENTS OF LOCATION MAXMEM IN SAVMAX
,AND THE CONTENTS OF R4 AT SAVRY

»SAVE HIGHEST VIRTUAL RDORESS+2

;60 TO DISABLT MEMORY MANRGEMENT UNIT

,SET RS BACK 70 HIGHEST VIiRTUAL RDDRESS

,PREPARE TO LORD R4 AND RS WITH THE MEMORY BOUNDRIES
,IF THE BITS 16.17 OF THE LOWEST LOCRTION UNDER

» TEST ARE NON Z2ERO

» THEN GO TO 2%

. IF THE LOWEST LOCATION UNDER TES 1S HIGHER THAN

, 187776 THEN GO TO TEST MEMORY MANRGEMENT

;IS MEMORY MANAGEMENT SELECTED”?

.YES ALL IS WELL

, XERPORX REPORT ERROR MESSAGE AND HALT AT FATHLT
» KXXXXXERROR NUMBER 3XxXXXxX

.60 TO TEST MEMORY MANRGEMENT

.RDJUST R4 TO POINT TO THE LOWEST LOCATION UNDER TEST
,IF BITS 16-17 OF HIGHEST LOCRTION 70 BE TESTED
»ARE NON ZERO THEN GO TO B%

,OTHERWISE SEE IF THE HIGHEST LOCRTION TO BE
,TECTED IS HIGHER THAN 157776

;IF SO THEN GO TO BS

-MODIFY RS

+ARE WE RELOCRTED.

;BRANCH IF NO

.SET BOTTOM TEST RADDRESS WHEN RELOCATED

.ARE WE RELOCATED IN BANK 07

-BRANCH IF YES

,ELSE SET HIGH MEMORY UNDER TEST=4K

1S LOW LIMIT LOWER THRAN HIGH LIMIT?

;BRANCH IF YES

, XERRORX REPORT ERROR MESSAGE RND HALT AT FATHLT
» XXXXXXERROR NUMBER 4XXxxxx

»RESTORE THE CONTENTS OF MAXMEN
,MAKE THE CONTENTS OF MAXMEM = MAXIMUM RYR!LABLE

SEQ 0028

-
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1490
1491
1492
1493
1494
1455
1496
149?
1498
1499
1500
1€01
1502
1503
150M
1505
1506
1£07
1508
1509
1510
1511
1512
1513
1514
1515
1516
1617
1518
1519
1520
1521
1622
1823
1624
15625
1526
1627
1528
1629
1530
1631
1632
15633
1634
1835
1636
1637
1538
1639
1640
1641
1542
1543
1544
1545

001470

001472
001474
001476
001500
001£02
nG1506
001512
001516
001520
001522
001526

001532
001536

001542
001544
001546
001552

001556
001560
001t 4

001566
001570
001572
001574
001576
001600

001604
001606
001610
001612
o0iely
001616
001620
001622
001624
001626

15-RAUG-77
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005725

010500
005040
020004
101375
012702
004767
012702
012212
000312
017702
042702

005037
110237

010401
010246
012703
00u4767

005743
004767
010400

010401
010403
012602
006302
060702
066207

000102
00033y
0004 34
000544
001012
001122
001270
001424
001646
002174

000001
005776
000316

176722
177760

000306
00040y

000378

00544

00554y

000004

12 37 PRGE 29

BEGIN OF ARER TESTED (+20)

TST

0o 3
WHEN

(R5)+

»CLERAR MEMORY UNDER TEST
CLRMEM MOV

29

CLR
CMP
BHI
)]
JSR
MOV
MOV
SWRB
MOV
BIC

RS.RO
-(R0O)

RO, RY

29

%1,.R2
PC,PRARITY
#BAKPAT, P2
(R2)+, (R2)
(R2)
JSHR, RZ
#177760,R2

»ENTER HERE FROM TSTSCP ROUT Nt

CONT

LOOP

T8L

CLR
MOvVB

MOV
MOV
MoV
JSR

TST
JSP
MOV

MOV
MOV
MOV
qQsSL
ADD
ADD

TSTO-T8L
TST1-TBL
TST2-18BL
TST3-TBL
TSTY-TRL
TST6-TBL
TST6-TBL
TST?7-TBL
TST10-T8
TST11-T8

JRPASFLG
R2, d%STESTN

qu Rl
R2,-(SP)
#376.R3
PC.PUTADR

-(R3)
PC.8GTSI12Z
R4, RO

RQI Rl

RQI R3
(SPY+,RZ

R2

PC.R2

TBL- (R2).PC

L
L

PROGRAM RELOCATES

,MEMORY +2
,AND SET R5=MAX MEMORY+2

»MOVE HIGH RDDRESS TO RO
,BEGIN CLERRING THE MEMORY FROM THE TOP
;UNTIL THE BOTTOM IS REACHED

»SET R2 TO ENRBLE PARITY MODULE COOE
.ENRBLE PARITY IF WANTED AND RVARILRABLE

+HWRITE SWAPPED BRKPAT IN LOCATION SWAPAT

;LORD R2 WITH THE OPTIONS STORED AT S$SHREG
,ONLY LEAVE THE LOWER 4 BITS OF SSWREG IN RZ TO GO TO
,THE TEST # SPECIFIED DEFAULT IS TEST#O

RT END OF SUBTEST

+INIT SUBTEST PRSS FLAG

,SET UP STESTN WITH THE TEST NUMBER GOING

. TO BE EXECUTED

»LOAD R1 WITH THE LOWEST LOCAT{ON UNOER TEST
»SAVE R2 ON THE STACK

,POINT R3 TO SCRATCH STACK

,G0 TO GENERATE 18 B!T RDDRESS OUT OF THE RDDRESS
,STORED IN R1 AND STORE IT IN LOCRTIONS (R3)
.AND (R3-2)

,CAUSE RJ TO POINT TO THE HIGH ORDER BITS OF THE
.18 BIT RDDRESS

» PLACE BITS 13-17 OF THE RDDRESS IN BITS

,0-4% OF R2

,PLACE THE RADDRESS OF THE LOWESY LOCATION UNDER
»,TEST IN RO

AND IN R3

,RESTORE RZ

GO TO THE TEST &
,STORED IN BITS 0-3 OF SHITCH REG!STER

»RELATIVE
-RELATIVE
»RELATIVE
;RELATIVE
+RELATIVE
- RELATIVE
. RELARTIVE
RELATIVE
»RELATIVE
+RELATIVE

RODRESS OF
RDORESS OF
ADDRESS OF
ADDRESS OF
RDDRESS OF
ADDRESS Of
RADDRESS OF
ADDRESS OF
ADDRESS OF
ADDRESS OF

TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

Bk X 3¢ B B¢ BE 3% BE 3¢ 3¢

—_— O NEFEIN—O

™ ]

SEQ 0029




DZKMA  MACY11 30(1046) 15-RAUG-?7 12 37 PRAGE 30

DZKMRD P11 16-AUG-?7 12 Jo

1646 001630 002246
1547 001632 002520
1548 001634 003146
1549
1660
1551
1662
1863

E 3
BEGIN OF ARER TESTED (+20) WHEN PROGRAM RELOCATES

TST12-TBL ,RELATIVE RDDRESS OF TEST & 12
TST13-TBL ,RELATIVE ADDRESS OF TEST # 13
RELOC-TBL ,RELATIVE RDDRESS OF ROUTINE 'RELOC’

+RS 1S POINTING TO THE TOP OF THE MEMORY TO BE TESTED+2
R4 & RO ARE POINTING TO THE LOWEST ADORESS OF MEMORY TO BE TESTED

SEQ 0030




DZKMR  MACY11 30(1046) 15-RAUG-77 12.37 PAGE 31

DZKMRD P11 15-RAUG-?7 12 36 SCOPE ROUTINE SEG 00,1
1554 X SCOPE ROUTINE
1555 X seseeeccccc--
1656 X
1657 . X
1558 X PROGRAM COMES TO THIS ROUTINE RFTER COMPLETION OF ERCH TEST AND
1559 X IF CNTRL-C TYPED GOTO ERROR HISTORY TYPE ROUTINE
1560 . X IF SR= 2000 (BIT10) THEN HALT
1561 . X IF SR= 40000 (BITi4) THEN LOOP ON TEST DEFINED BY SR BITS<3 O
1562 X ELSE CONTINUE TO NEXT TEST.
15663 . X
1564
1565
1566 001636 105737 000420 TSTSCP  TSTB I# SENY »ARE WE RUNNING UNDER APT?
1567 001642 001002 BNE CNTSCP » |F SO THEN GO TO CNTSCP
1568 001644 004767 006020 JSR PC., CHECKC ; TEST FOR CONTROL-C AND IF TYPED GO
1569 +PRINT ERROR HISTORY AND HALT AT FATHLT.
1670 001650 113702 000404 CNTSCP  MOVB J¥STESTN, R2 ,PLACE THE TEST NUMBER IN THE LOWER BYTE OF R2
1671 ,SINCE THERE RARE LESS THAN 377 TESTS UPPER BYTE
1672 ,OF R2 WILL BE O
1673 001654 005237 000410 INC d#SDEVCT »JTELL APT WE RARE STILL RUNNING OKRY
1574 001660 C32777 002000 1765862 8.7 #2000, oSHR , IS THE PROGRAM GOING TO HALT AFTER EACH TEST?
1675 001666 001401 BEQ TSTGO , IF NOT THEN GO TO 2%
1576 001670 000000 SWHALT HALT +HRALT AT END OF TEST SWITCH SET
1677
1578 001672 032777 040000 176550 TSTGO 8BIT #40000, aSHR , IS THE PROGRAM GOING TO LOOP ON TEST
1579 001700 001320 BNE LOOP .IF SO THEN GO TO THE STARTING OF THE SAME TEST
1680 001702 105202 INCE R2

1681 001704 000712 BF CONT ., G0 TG CONT AND CONTINUE EXECUTING THE NEXT TEST
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MACY11 30(10u46)

DZKMAD P11

1582
1683
1584
15685
1586
1587
1588
1589
1690
1591
1692
16593
1694
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
61y
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637

001706
001712
001714
001720

001722
001726
001730
001732
001734
001736
001740
001742

00174y
001746

001754
001756
001756

001764
001766
001772
001774
001776
002000

002006
002010
002012
002016
002020
002022
002026
002032
002034

002036

16-RAUG-?77

15-RUG-77 12 36

10€737
001403
004767
000005

012703
010401
010310
020001
001417
005711
001430
020311

001004
012767

000403
012767

010046
105237
ooouQ0?
020311
001411
012767

010046
010390
004767
000000
012600
013706
062701
020108
103736

105777

000404
004222

177777

00000e

00000~

000301

000010

003566

000350

020000

000421

alalululim

nNC0o032

000010

T0

12. 37 PRGE 32

G 3
TEST FOR PROPER BRANK SELECTION

SEQ 0032

PR 0000003300000 8 8830000033308 00330000333020320002000 0002222000029
TEST FOR PROPER BANK SELECTION

THIS TEST ASSUMES THART THE MEMORY IS IN R STRTE

Of ALL 0'S AND RO HAS THE ADDRESS OF THE LOWEST
LOCATION UNDER TEST

IT CHECKS FOR PROPER BANK SELECTION BY WRITING

1'S IN R LOCATION AND CHECKING FOR 0°'S IN THE SAME
LOCATIONS OF OTHER 4K BANKS OF THE MEMORY

. XTEST O

TST0

1%
2%

39

10%

4%

o
t)+—
WA s

5%

. X(1)
X
X
. X{(2)
. X
,x
It
»X(3)
X

TSTB
BEQ
JSR
5

MOV
MOV
MOV
CHP
BEQ
TST
BEQ
CHP

BNE
MOY
BR

MOV

MOV
INCB

CHP
BEQ
MOV

MOV
MOV
JSR
WORD
MOV
MOV
ADD
CHP
BLO

TST8

i. E.

LOCATIONS LIKE 7766 AND 27766 ETC

THIS TEST ALSO CHECKS TO SEE THAT NONE OF THE NON EXIST-
ING BANK RESPOND WHEN THEY RRE RODRESSED
PR 22390330030 003300003300080000000000990000832000283020022000%¢

JUSTESTN
+10
PC, SEQERR

#17727277,R3
R4Y.R1

R3, (RO
RO.R1

49

(R1)

5%

R3, (R1)

3%

#6.126¢
109
#7.12¢
RO, -(SP)
a8 SRADERR
119

R3., (R1)
5%
#10.12%
RO. - (SP)
R3.RO

PC. ERROR
(SP)+,RO
9#SAVRG. SP
#20000.P1
R1.R5

29

J&SENUH

;CHECK FOR PROPER TEST SEQUENCE

; XERRORX REPORT ERROR MESSAGE AND HALT AT FATHLT
. XXXXXXERROR NUMBER SXXXXxXxX

,R1 = RDDRESS OF LOWEST LOCATION OF MEMORY UNDER TEST
,SET ALL THE BITS AT (RO)

, 1S RO POINTING TO THE SAME MEMORY LOCATION AS R1

, IN WHICH CASE CHECK FOR ALL 1'S AT (R1)

» OTHERWISE CHECK (R1) FOR ALL O'S

»IF R1 1S NOT EQUAL TO RO AND (R1)
»DOES NOT CONTRIN ALL 0'S THEN
,CHECK TO SEE IF (RO) = (RY)

. XERPORX SETUP cRROR NO IN 129
» XXXXXXERROR NUMBER #6XXXXXX

» XERRORX SETUP ERROR NO 1IN 129

» XXIXXXERROR NUMBER #7XXXXxxX

» SAVE RO ON STRCK

, AN ADDRESSING ERROR 1S SUSPECTED

,CHECK (R1) FOR ALL 1'S

. XERRORX SETUP ERROR NO N 129
» XXXXXXERROR NUMBER ®10XXXXXxX
» SAVE RO ON STRCX

»,G0 TO THE ERROR SUBROUTINE
,ERROR NUMBER TO BE REPORTED WILL BE PLACED HERE
»RESTORE RO

,RESTORE THE STRCK POINTER

,CARUSE PY TO POINT TO THE SRME CHIP

,LOCATION IN THE NEXT 4K BANK OF MEMORY

,8Y ADDING 1 TO THE 14TH BIT OF RODRESS IN R1
,COMPARE R1 WITH THE HIGHEST MEMORY

, LOCATION WHICH 1S STORED IN RS

. IF R1 LESS THAN PS5 THEN PEPERT THE TEST FROM 29

.HAS APT INHIBITED SIZING™




H 3
02rMA  MACY11 30(1046) 15-RUG-77 12 37 PRGE 33

DZKMED P11 15-AUG-77 12 3J6 T0 TEST FOR PROPER BANK SELECTION SEQ 0033
1638 002042 100430 BMI 8§ ,BRANCH IF YES (DON'T TEST NON-EXISTENT MEMORY)
1639 002044 032777 000100 176376 BIT %100, 9SUR ;HAS USER INHIBITED S!2ING7
12:0 002052 001024 BNE 89 ,BRANCH (F YES (DON'T TEST NON-EXISTENT MEMORY)
fe41
1642 002054 020137 0003u0 CMP R1, dEMAXMENM ;1S R1 LOKWER THAN THE MAXIMUM AVAILABLE
1642 ;MEMORY ?

1644 002060 103760 BLO 5% ;1F SO THEN GO TO 6%

1646 002062 012702 000006 MOV $6.R2 ,MRKE R2 POINT TO TRAP VECTOR+2 FOR N¥M

fede6 002066 012712 000340 MOV $340, (R2) .SET PSW TO 340

1647 002072 012742 177722 Mov #58- -6.-(R2) ,SET UP RETURN RDDRESS FROM TRAP TO 5%

148 002076 060712 ADD PC, (R2)

1649 002100 020127 187776 CMP R1.8167776 ;SEE IF R1 HRS CROSSED 28K BOUNDRY OF VIRTURL RDDRESS
1660 002104 10100v BHI 69 ,IN WHICKH CRSE GO TC 69

1651 002106 011111 MOy (R1). (R ,TRY TO WRITE TO NON-EXISTENT MEMORY (SHOULD TRRP)
1662 002110 004767 0DO4026 JER PC,FATERR , XERRORX REPORT ERROR MESSAGE AND HALT AT FATHLT
1623 002114 000011 11 , XXXXXXERROR NUMBER 11XXxxXXX%

1ob4

1655

1656 002116 012727 000006 69 MOV #6.R2)+ ,RESTORE TRAP VECTOR

1667 002122 005012 CLR (R2)

1esg 002124 C0s010 g4 CLR (RD)

165

1660 0GZ126 062700 020000 RDD #20000. RO ,CAUSE RO TO POINT TO THE SRKRME CHIP

1661 ,LOCRTION IN THE NEXT 4K MEMORY BRNK

1662 .BY ADDING 1 TO THE 14TH BIT OF RDDRESS IN RO
1663 00213 020008 CMP RPO.RS COMPARE RO WITH THE HIGHEST MEMORY

166N LOCATION WHICH IS STORED IN RS

1665 002134 103074 BLO 19 .IF RC LESS THEN PEPERT THE TEST

1666 00213¢ 00063” gEnNpn BRP TSTSCF

1667

1668
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L2kM-D P

1669
1670
1671
172
1673
1674
1675
1076
1677
1678
1679
1680
1681
1682
1683
102
1635
1686
1687
1688
1689
16950
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1708
1706
1707
1708
1709

002140

002146
002150
002154

002156
002162
002164
002166
002170
002172
002176

002200
002202
002204

002206

002210
002212
002216

002220
002222
002224

002226
002232

002234
002236

15-AUG-77

15-RUG-77 iZ 36

122737

001403
004767
000012

012700
01000z
010011
020011
001403
004767
0000135

005702
001406
0Ce300

103366

005002
012700
006762

000261
006100
103757

062701
020105

103750
000737

000001

003765

000001

N0340c

320000

12 37 PAGE v
CHECK D1/DO L INES

PR332 32000 8330083300302 02000330003000300 2000000000 00020 00000088
CHECK DI1/D0 LINES

THIS TEST CHECKS THE DATI/DRTO LINES BY SHIFTING
R 1 IN THE WORD DIRECTION

1030330003000 0 0803003333000 2300032000000000000000%

T

;XTEST 1

. OEXEXRLNRNREER

000404 TSTH (MPB8

1%

29
3%

4s

5¢

END1

»X(1)

BEQ
JSR
12

MOV
MOV
MOV
CMP
BEQ
JSR
13

TST
BEQ
RSL

BCC

CLR
MO
BR

SEC
RAL
BCS

RDD
CHP

BLO
BR

#1, 98STESTN

+10
PC, SEQERR

#1.R0
RO.R2
RO. (R1)
RO. (R1)
49
PC.ERRQR

RZ
5%
RO

2%
k2

#177776. R0
2%

RO

S
#20000 F1
R1.R5

1%
ENDO

;CHECK FOR PROPER TEST SEQUENCE

, XERRORX REPORT ERROF MESSAGE AND HALT RT FATHLT
» RXXXXXERROR NUMBER 1ZXXXkxx

,SET R2=1
»MOV 1 AT LOCATION (R1)
, COMPARE R1 WITH THE CONTENTS OF LOCARTION (R1)

. XERRORX REPORT ERROR MESSRAGE
» RXXXXXERROR NUMBER 13XXXXxx

+ARE WE SHIFTING R O IN DATA DIRECTION?
. IF SO THEN GO TO 5%
+SHIFT THE 1 BROUGHT IN AT 1% IN
.DATA DIRECTICN
IF THE 1 HRAS NNOT BEEN SHIFTED THRU
.THE 16 DRATA BITZ THEN REPERT FROM 2%
LINITIRTE SHIFTING 2F 0O IN DRTA DIRECTION

-SET C BIT

,SHIFT A 0 16 TIMES IN DATA DIRECTION
,IF THE 0 HAS NOT EEEN SHIFTED THRU
.THE 16 DRTA BITS THEN REPER. FROM 2%
,OTHERWISE GO TO THE NEXT BANK OFf

.4K MEMORY AND REPERT THE TEST

SEQ 0034




D2KMA
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L2KMRD P11

1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1220
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
174y
1748
1746
1747
1748
1749
1750
17561

002240

002246
002250
002254

002256
002262
002264
002270
602272

002274

002276
002300
002304
002310
002312
002314
002316
002322
002326
N02332

002334
002336
002340
002344

002346

122737

001403
004767
00CO1u

013700
110021
113721
020105
103771

CZ200u41

001416
062701
123741
001402
120041
001002
105237
042701
00u7e?
000015

020104
101356
000337
00174y

000733

15-RUG-77 12
15-RUG-77 12 36

000002

003666

000316
000317

000002

000317

000301
000001
003282

000316

0004 Qu

37 PAGE
T2

. XTEST 2

35

J 3

TEST MEMORY FOR HOLDING DATA AND BYTE SELECTION
PR 3080308330000 333 8308338030033 ¢332¢008283030000000080220000000200%¢

S X(3)

TEST MEMORY FOR HOLDING DATA AND BYTE SELECTION

THIS TEST CHECKS THE MEMORY FOR THE CAPRBILITY

OF HOLDING 1°'S AND 0'S BY WRITINu R BRCKGROUND

OF BAKPAT AND READING |IT

MEMORY IS WRITTEN USING A 8YTE AT A TIME

STEPS 1 & 2 ARE REPEATED WITH A SWAPPED BHCKGROUND PRTTERN

PR 2230620003 0803 0833003330033 00000890000000090082000820000090080¢%:

TST2

1

48
6%

8%

END2-

CMPB

BEQ
JSR
14

MoV
MovB
MOVB
CMP
BLO

e

BEQ
ADD
CMPB
BEQ
CMPB
BNE
INCB
BIC
JSR
15

CMP
BH!
SWAB
BEQ

BR

#2, Q¥STESTN ;CHECK FOR PROPER TEST SEQUENCE

+10
PC, SEQERP ; XERRORX REPORT ERROR MESSRGE AND HALT AT FATHLT
» XXXXXXERROR NUMBER 14Xxxkxx
J#BAKPAT, RO
RO. (R1)+
J#BAKPAT+1, (R1)+, WRITE THE MEMORY WITH THE WORD STORED IN BRKPAT
R1.RS
1%
RO. -(R1) , TEST THE MEMORY TO SEE IF IT CONTARINS
» THE WOPD STORED IN BRKPAT
8%
#2,R1
@#BRAKPAT+1, -(R1), CHECK FOR BYTE SELECTION PROBLEMN
4%
RO, -(R1) ,AGRIN CHECK FOR BYTE SELECTION PROBLEM
6%
SR SADERR ,PREPARE TO INFORM THRT IT IS RDDRESSING ERROR
#1.R1 ,MAKE THE RDDRESS IN R1 EVEN
PC.ERROR » XERRORX REPORT ERROR MESSAGE
» XXXXXXERROR NUMBER 15XX¥XXX
R1.R4 ,KEEP ON TESTING THE MEMOFY UNTIL
2% »R1 EQUALS THE LOWEST RDDRESS
Q#BAKPAT . CHANGE THE DRTR PATTERN
19 . IF THE DATA PATTERN DOES NOT HRVE LOW
. BYTE =0 THEN FALL THRU
END1

, THE TESY LEAVES BAKPAT LOCATION THE SAME AS 1T HWAS IN THE BEGINNING

SeQ 0035

|
|
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1762
1783
1754
1755
1756
1757
1768
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807

0022350
002356
002360
002364

002366
002370

002374
002376
co2400
002402
002404
002406
002410

002412
00241y
002416
002420
002422
002424
002426
002430
002432

0024 34
002436

00244y
002446
002450

002452

002454

002462
002466
002470
002472
002476
002500

15-AUG-77 12. 37 PRGE 36

15-RUG-?7 12 36

001403
004767
000016

005003
004737

0C5002
050302
020204
103465
020205
103077
000212

005001
050301
020104
103445
020105
103053
020102
001431
020011

001437
0127¢7

010046
000316
02Ze11

001003

012767

105237
010046
010200
004767
000000
012600

003556

000120

00C01”

000020
000301

003106

K 3

T3 DUAL RADORESS TEST R
PR 3303320230030 83008333300330030033¢0000890900203000003000000000020¢¢

;XTEST 3

,X(1)
X
» X(2)
, X

SX(3)
LX)
L X(5)

DURL RDDRESS TEST R

THIS TEST CHECKS FOR DUAL RDDRESSING PROBLEMS BY WRITING A

BACK GROUND OF BRKPAT.

STARTING FROM THE LOWEST LOCATION IN THE BANK THE TEST WRITES R
LOCATION WITH SHAPPED BAKPAT

READS THE MEMORY FOR PROPER CONTENTS

SHIFTS A 1 ALONG THE RDDRESS DIRECTION AND REPERTS STEPS 1-3
REPERTS STEP 1-4 FOR EACH 4K BANK

PR $ 00000353800 009803000003300¢00300000883202¢22020280000000000008]
122737 000003 000404 TST3 CMPB

BEQ
JSR
16

CLR
2% JSR

4% CLR

6% BIS
CMP
BLO
CHP
BHIS
SWAB

CLR
?% BIS
CHp
BLO
CHP
BHIS
CHP
BEQ
CHP

BEQ
000032 MOV

g9 MOV
SWAB
CHP

BNE

000Gy MoV

9% INCB
MOV
MoV
JSR

22% HORD
MOV

#3, O¥STESTN ; CHECK FOR PROPER TEST SEQUENCE

+10

PC. SEQERR , XERRORX REPORT ERROR MESSAGE RAND HALT AT FATHLT
» XXXXXXERROR NUMBER 16XXXXXX

R3

PC, dRHRTHMEH , WRITE MEMORY WITH THE BRCKGROUND STORED
»AT LOCATION BRKPRT

R2

R3.R2 ,MAKE R2 POINT TO THE MEMORY BANK POINTED BY R3

RZ,RY ,IF R2 1S LESS THAN R4

169 » THEN DO NOTHING

R2,RS IF R2 1S HIGHER THRAN THE HIGHEST LOCRTION TO Bt

209 , TESTED THEN EXIT THE TEST

(R2) »OTHERWISE WRITE THE COMPLEMENT OF BRKPRT IN
,THE LOCATION POINTED BY R2

R1

R3, R1

R1,RY ,IF R1 1S POINTING TO A LOCATION LOWER THAN RY4

129 »THEN GO TO 12¢

R1.RS

15%

R1.k2 , CHECK THE MEMORY FOR CORRECT DATA

109

RO, (R1) »IF R1 IS NOT = TO RZ THEN (R1) SHOULD HAVE
» THE SAME WORD RS BAKPAT

129 ;IN WHICH CASE GO BRCK TO 129%

#17,22% » XERRORX SETUP ERROR NO. IN 22%
; XXXXXXERROR NUMBER #17XXXXXX

Rg,-(SP) .PLACE RO ON THE STACK

(SP)

(SP)+, (R1) »IF (R1) IS NOT = RO THEN SEE IF IT IS SAME
»AS A SHAPPED RO

9% » IF NOT THEN A SUSPECTED ODURL ADDRESSING PROBLEM
;FOR THE BITS THART ARE DIFFERENT IN RO AND (R1)
,OTHERWISE THERE IS DURL RDDRESSING FOR THE
;ENTIRE WORD

#20,22% » XERRORX SETUP ERROR NO IN 229
» XXXXXXERROR NUMBER RZ20XXXXXX

J%# SADERR » ADDRESSING PROBLEM IS DETECTED

RO, - (SP) » SAVE RO

RZ2.RO » SET RO=GOOD RDDRESS FCR ERROR REPORT

PC.ERROR »,G0 TO THE ERROR SUBROUTINE
, ERROR NUMBER TO BE REPORTED WILL 8t PLACED HERE

(SPHY+, RO »RESTORE RO

SEQ 0036
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1308
1809
1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1818
1839
1840
1841
1842
1843
1844

002502
002504
002510
002512
002514
002516

002520
002522

002530
002532
002534
002536
002540
002542
002544
002546
002552
002554
002556

002560
002562
002564
002566
002570

002574
002576
002600

00260M
002606
002612

002614

15-RUG-?77 12 36

010011
020037
001411
000407
000300
020011

0C1404
012767

000745
000300
o4C301
005701
001001
005201
006101
020127
103720
000312
cyo302

005702
001601
005202
006102
020227

103700
060203
020337

103673
000337
001656

000654

12 37 PAGE }7
OUAL RDORESS TEST A

15-AUG-77
T3
000316
10%
000021 177748
11%
128
13%
020000
15%
169
189
20u00
00C340
000316 209,
END3

MoV
CMP
BEG
BR
SWAB
CMP

BEQ
MOV

BR
SWAB
BiIC
TST
BNE
INC
ROL
CMP
BLO
SWAB
B:(C

TST
BNE
INC
ROL
CMP

BLO
RDD
CMP

BLO
SWARB
BEQ

BR

L

RO. (R1)

RO, 9¥BRAKPAT
12%

119

RO

RO, (R1)

11%
#21,22%

8%

RO
R3. R1
R1
13%
R1

R1
k1,#20000
7%
(R2)
R3.R2

R2

18%

R2

RZ
R2.#20000

6%
RZ2,R3
R3, d#HAXMEN

4%
d#BRKPAT
TST3

ENDZ

;RESTORE (R1)
; IF THE CONTROL CRAME HERE FROM 15%-2 THEN

;RETURN TO 119

»MAKE RO SAME RS SWRAPPED BRKPAT

;IF R1 = R2 THEN (R1) SHOULD CONTRIN R WORD
;EQUAL TO SWARPPED RO

;IN WHICH CASE GO BRCK TO 11%

; XERRORX SETUP ERROR NO IN 229%

; XXXXXXERROR NUMBER RZ1XXXXXX

:AND GO TO 8%

;RESTORE RO TO BRKPART

; TRKE OUT THE BANX HODRESS FROM THE RDDRESS IN R1
;IF R1 IS O THEN PLACE A 1 IN R1

;OTHERWISE GO TO 139%

;1F R1 1S LESS THAN A 4K BOUNDRY

; THEN REPERT FROM 79

. RESTORE (R2) TO BRKPAT

. TAKE Oi!'i THE BANK ADDRESS FROM THE RDDRESS
. STORZD N R2

,IF R2 = O THEN MOVE R 1 TO RZ

. OTHERWISE GO TO 18%

+SHIFT R ONE IN THE RODDRESS WORD

. 1S THE ADDRESS IN R2 MORE THRN THE BOUNDRY
;OF YK

» IF NOT THEN GO TO 6%

,OTHERWISE MAKE R3I POINT TO THE NEXT 4K BANK
,IF R3 1S POINTING TO A BANK THRT IS LOKWER

. THAN MAXMEM

. THEN REPERT FROM 49

.REPERT THE TEST WITH SWAPPED BRKPAT ONLY IF
. THE LOWER BYTE OF BRAKPAT IS O

SEQ 0037

1
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1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
18567
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884

002616
002624
002626
002632

002634
002636
0026M40
002642
002644
002646
002650
002652

002654
002656
002660

002664
002670

002672
002674
002700
002702
002704
002706
002710
002712
002720
002722

002724

15-RUG-77

15-AUG-77 12: 36

122737
001403
004767
000022

005003
010100
005703
001401
005100
010021
020105
103771

CZ20041
001405
105237

004767
000023

010100
162700
005703
001401
005100
020104
101361
112737
005103
001345

000733

000004
003310

000301
002714

000002

000001

0004 0u

N00306

T4

. XTEST &

TSTy

19

29

3%

49

5%

ENDM

12: 37 PAGE 38

y

DUAL ADDRESS TEST B

IR 300330200033 08003303303383023030000 0233000200200 37030000200000220%
DUAL ADDRESS TEST B

THIS TEST CHECKS FOR DUAL RDDRESSING BY WRITING
AND RERDING THE RDDRESS IN THE LOCATION AND THEN
WRITING AND RERDING RDDRESS COMPLEMENT

R 00003 0000333303003 3808 3230003830000 008000030032 800000003 00¢80%9

»X(1)

X
P |

CMP8
BEQ
JSR
22

CLR
MOV
TST
BEQ
COM
MoV
CHP
BLO

CMP
BEQ
INCB

JSR
23

MoV
SuB
TST
BEQ
(ON
CHMP
BHI
Move
con
BNE

BR

B4, Q¥STESTN
+10
PC,SEQERR

R3

R1,R0O

R3

2%

RO

RO, (R1)+
R1,R5

1%

RUI -(Rl)
49
% SADERR

PC,ERROR
R1,R0O

#2,R0
R3

#1, o%PASFLG
R3
1%

END3

SEQ 0038

;CHECK FOR PROPER TEST SEQUENCE

; XERRORX REPORT ERROR MESSAGE RAND HALT AT FATHLT
; XXXXXXERROR NUMBER Z2XXXXXxX

;IF R3 IS NOT O THEN STORE THE RDORESS

;IN THE LOCRTION

;OTHERMWISE STORE COMPLEMENT

;OF THE ADDRESS

JUNTIL THE HIGHEST MEMORY LOCATION IS REACHED

,CHECK THE LOCRTION FOR THE CORRECT CONTENTS

;THIS IS PROBRBLY ADDRESS PROBLEM RATHER THAN
;81T PROBLEM

, XERRORX REPORT ERROR MESSRGE

; KXXXXXERROR NUMBER 23XXXXXX

» CHECK THRT THE RDORESS IS STORED RT
,LOCATION IF R3 IS NOT O

. OTHERWISE CHECK FOR

» RDDRESS COMPLEMENT

,SET PRSFLG FOR ERROR REPORT

» COMPLEMENT THE CONTENTS OF R3

,REPEAT TST3 iF R3, 1S NON 0O, ENARBLING RDDRESS

, COMPLEMENT TO BE WRITTEN AND RERD, OTHERHWISE FALL THRU




DZKMR
0ZKMPD

1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1Suu
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
19156
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1936
1936
1937
1938
1939
1940

MACY11 30(1046)

P11

002726

0027 34
002736
002742

002744

002750
002752
002754
002760

002762
00276M4
002766
002770
002772
002776

003000
003002

003004

003006
003010
003014

003016
003020

122737

001403
004767
00002y

CO4?737

020041
001403
004767
000025

000300
010011
021100
001403
004767
000026

000300
001023

005703

001023
062701
020105

103006
020011

15-AUG-77 12- 37 PAGE 39
15-RAUG-77 12 36

000005 00040y

003200

000120

002624

002606

000002

15

s XTEST &

N 3

MARCHING 1'S AND 0'S
R3320 0000000808002800393020808080003090090000090¢90309¢930¢88¢8894¢

< X(1)

MARCHING 1'S AND O0'S

THIS TEST WRITES R BACK GROUND OF THE WORD STORED
AT BAKPAT.

READS EVERY LOCATION FOR CORRECT DATA., SWAPS BYTES
AT THE LOCATION AND PROCEEDS IN MAX. TO MIN
DIRECTION OF MEMORY LOCATIONS

READS EVERY LOCATION FOR SWAPPED BAKPAT PATTERN
WRITES BAKPRT BACKGROUND IN THE LOCATION AND PROCEEDS
IN MIN. TO MAX. DIRECTION

REPERTS STEP 2 GOING IN MIN. TO MAX. DIRECTION
REPEATS STEP 3 GOING IN MRX. TO MIN. DIRECTION

MR 22000 0000000200300 03 823000880008 009000000¢00¢33030¢83030099%4

TST5

19
2%

3%

4s

5%

6%

7%

CHPB

BEQ
JSR
24

JSR

CMP
BEQ
JSR
25

SHRB
MOV
CMP
BEQ
JSR
26

SWAB
BNE

TST

BNE
RDD
CMP

BHIS
CMP

#5, QRSTESTN »CHECK FOR PROPER TEST SEQUENCE

+10
PC, SEQERR ; XERRORX REPORT ERROR MESSAGE AND HALT AT FATHLT
; XXXXXXERROR NUMBER 24XXXXXX

PC, QRHRTMEM ;G0 TO WRITE THE MEMORY WITH R BRCKGROUND OF THE
;WORD STORED IN BRKPAT

RO, - (R1) ;READ THE CONTENTS OF LOCATION POINTED BY R1
3% .TO SEE IF IT HAS THE SAME VALUE RS RO
PC,ERROR » XERRORX REPORT ERROR MESSAGE
+ XXXXXXERROR NUMBER 25XXxxxx
RO
RO, (R1) -SHAP THE BYTES AT (R1)
(R1).,R0 .READ (R1) FOR CORRECT VALUE
49
PC, ERROR + XERRORX REPORT ERROR MESSAGE
» XXXXXXERROR NUMBER Z26XXXXXX
RC »SWAP THE BYTES OF THE REGISTER
; CONTRINING BACKGROUND PATTERN
9% ,IF THE LOWER BYTE OF THE REGISTER

» 1S NOT O THEN THE PROGRAM IS RERDING
» THE MEMORY TO CONTRIN R BRCK GROUND OF

»BAKPAT AND WRITING THE SWRPPED WORD
» IN WHICH CASE GO TO 9%

R3 +R3 WARS O WHEN THE PROGRAM ENTERED
+THIS TEST, AND IT IS NOT RALTERED UNTIL PRSFLG=3
+1F R3 EQUAL O THEN THE PROGRRM IS
;READING/URITING MIN. TO MAX OTHERWISE
;1T IS GGING IN MRX TO MIN DIRECTION

10% ;1F R3 IS NOT CLEAR THEN GO TO 109

w2, R1 +OTHERWISE ADD 2 TO THE CONTENTS OF R1

R1,R5 ,COMPARE R1 WITH THE MRX. MEMORY LOCATION TO
»BE TESTED

8% +IF R1>R5 THEN GO TO 8% OTHERWISE

RO, (R1) +READ (R1) FOR THE CORRECT DATA

SEG 0039
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1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1968
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

no3022

003024
003030

003032
003024
003040
003042

00304y
003046
003050

003052
003054

003056
003060
003062

003066
003070

003072

15-RUG-77

15-AUG-?7 12 36

001757

004767
000027

000753
105237
000300
001742

005103
010401
000762

005703
001353

CZ20104
101333
105237

000300
001783

000714

00255y

000306

006306

B &

12 37 PRGE 40

T5

8%

9%

109

ENDS

MARCHING 1'S AND 0°'S

BEQ 3%

JSR PC.ERROR
27

BR 3%

INCB J#PASFLG
SWAB RO

BEQ 29

COM R3

MOV R4, R1

BR 7%

TST R23

BNE 5%

e R1,RY
BHI 2%

INCB QRPASFLG
SHAB RO

BEQ 7¢

BR ENDY

SEQ 0040

. WRITE COMPLEMENT OF THE DRTAR FOUND AT (R1)
;AND REPERT UNTIL R1 > RS

» XERRORX REPORT ERROR MESSAGE

;XXXXXXERROR NUMBER Z7XXXXXX

;IF THE LOWER BYTE OF RO IS ALL 0'S

» THEN BEGIN READING BRKPAT SWAPPED WRITING BRAKPART
;AND RERDING BRKPAT GOING FROM MRX. TO MIN. PRSFLG=4
, OTHERWISE CLERR RO

;PUT THE LOWEST TESTING RDODRESS IN R1

»AND BEGIN RERDING 0'S, HRITING 1'S AND

,READING 1'S IN MIN. TO MRX DIRECTION PASFLG=3

,IF R3 !S NON O, I.E PRSFLG=3

» THEN RERD BAKPAT, WRITE

» SHAPPED BRKPAT AND RERD SWRPPED BRKPAT
,IN MIN TO MAX. DIRECTION

, OTHERWISE TEST IS PROCEEDING IN MRX TO
+MIN DIRECTION

,KEEP ON LOOPING UNTIL R1=RY&

. IF RO SWAPPED HAS LOKWER B8YTE=0
. THEN READ BRKPHT SWAPPED. WRITE BRKPAT,
,AND READ BAKPA™ GOING FROM MIN TO MAX




~

DZKMA

1921
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1937
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026

MACY11 30(1046)

DZKMRD P11 15-RUG-77 12 36

003074

003102
003104
003110

003112

003116
003122
003124
003126
003130
003132
003136

003140
00314y
00314¢
003150
003156
003160

003164
003166
003170
003174
003176
003200
003202
003206

003212
003214
003220
003224
003226

122737

001403
CO4767
000030

004737

005037
010403
010401
020011
001403
004767
000031

062701
020105
103767
132737
001002
106237

020305
103012
012792
000313
005302
001375
010337
062703

000744
105237
0006337
001732
000721

15-RAUG-77

030006

003032

000120
00C30e

002446

000002

000001

000306

037776

00035u
020000

000306
000316

000404

000306

12- 37 PRGE 41

(G

Té CELLS" VOLATILTY TEST 30 OOM1
PR 0330003330003 0030333080033000300000¢0900030000000000020000 0294
» XTEST 6 CELLS' VOLATILITY TEST
LX(1)  THIS TEST WRITES THE MEMORY WITH A BACK GROUND OF BRKPAT
.X(2)  WITH PASFLG=0 THE TEST RERDS THE MEMORY FOR BRKPRT
X AND THEN INCREMENTS PRSFLG
 X(3) IT THEN RERDS/SWAPS BYTES/WHRITES A LOCATION X FOR
X OVeR 2 MSEC AND THEN READS THE MEMORY FOR BRAKPAT
,X(4)  REPEATS STEP 3 WITH X=X+4K UNTIL END OF MEMORY IS ENCOUNTERED
» X(5) IT THEN INCREMENTS PASFLG AND WRITES THE MEMORY TO
X BAKPAT AND WITH PASFLG=2 IT READS MEMORY FOR ALL
X SWUAPPED BAKPAT AFTER WHICH PASFLG IS INCREMENTED TO 3
,X(6) REPEATS STEPS 3 AND 4 READING THE MEMORY FOR SWARPPED
» X BRKPAT INSTEAD OF BARKPAT.
RSP 0000330000 3330000 8300000030000 000020008030000000823200000288¢
TSTe CMPB #6, QRSTESTN ,CHECK FOR PROPER TEST SEGUENCE
BEQ +10
JSR PC, SEQERR ,XERRORX REPORT ERROR MESSRGE AND HALT AT FATHLT
30 » XXXXXXERROR NUMBER 30XXXXXX
RPT6 JSR PC, RKHRTMENM ,G0 TO WRITE THE MEMORY WITH A BACKGROUND OF THE
,WORD STORED RT LOCRTION BRKPAT
(LR O#PASFLG
19 MoV RY.R3 ;SET R3
2% MOV R4, R1 ,AND R1 TO THE STARTING ADDRESS OF MEMORY UNDER TEST
3% CMP RO, (R1) »CHECK (R1) FOR CORRECT DARTR
BEQ 4%
JSR PC. ERROR » XERRORX REPORT ERROR MESSRGE
31 » XXXXXXERROR NUMBER 3I1XXXXXX
4% ADD #2,R1 » INCREMENT K1 BY 2
CMP R1.R5 ,SEE tF R1 HRS RERCHED THE MRX OF MEMORY
BLO 3%
BITB #1, 98PASFLG ,CHECK TO SEE IF PASFLG=0 OR 2
BNE 5%
INCB O#PASFLG , AN WHICH CASE INCREMENT PASFLG COUNTER BY 1
6% CHP R3.R5 ,SEE IF R3 HAS REACHED THE MRX OF THE MEMORY
BHIS 7%
MoV #37776.R2 LWRITE INTO 1 LOC FOR >2ZMS (RBOUT 100MS)
6% SWRB (R3)
DEC R2
BNE 6%
MoV R3, 9% SRYLOC , SRVE LOCATION WRITTEN FOR 2MS FOR ERROR REPORT
ADD #20000.R3 ,BY ADDING 1 TO THE 14TH RADDRESS BIT CRUSE
,R3 TO POINT TO A LOCRTION IN THE NEXT
4K BRNK OF MEMORY
BR 2%
7S INCB Q8PASFLG »MAKE PRSFLG=2
SHAB 9%#BRAKPAT . IF BAKPAT IS NOT BEING SWAPPED FOR THE 2ND
BEQ RPT6 » THEN GO BRCK TO THE LOCRTION RPTe
ENDé& BR ENDS
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2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
20067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083

003230

003236
003240
003244

003246
003252

003256
003260
00326M
003266
003270
003272

003274
003300

003304
003310
003312
003314
003320
003324
003326
003332
00333y

003342
003344

003346

003350
003352
003356

003360
003364
003366
003370
003374

15-AUG-77

15-AUG-77 12 36

122737

001403
004767
000032

005037
010337

010302
052702
005722
020502
103001
010502

010337
013701

013700
020103
001010
062703
032703
001402
062703
000300
132737

0010901
010011

020011

001403
004767
000033

062701
020102
103746
005237
105237

000007

002676

00030&
00030u

017776

00c302
000304
000316
000002
000176
0ooz00
000001

002226

000002

000410
000306

NO0u40Y

000306

T?

; XTEST 7

TST?

2%

49

6%

8%
109

[ 3]
w

149

169

12. 37 PRGE 43

E

SHIFTING DIAGONAL

PR 0333000033833 82330033830332¢000009000990¢3093¢030003920000200004;
SHIFTING DIRGONAL

THIS TEST WRITES THE MEMORY WITH A BACKGROUND OF BRKPAT

IT WRITES A DIAGONAL OF SWAPPED BAKPAT THROUGH ERCH MEMORY BANK
READS THE MEMORY FOR CORRECT DRTA

SHIFTS THE DIRGONAL AND REPERTS STEP 3 UNTIL THE

DIAGONRL HAS BEEN SHIFTED 64 TIMES

X
CMPB

8EQ
JSR
32

CLR
MOV

MOV
BIS
TST
CMP
BHIS
MOV

MOV
MOV

MOV
CHP
BNE
ROD
BIT
BEQ
RDD
SHAB
BITB

BNE
MOV

CHP

BEQ
JSR
33

RDD
CMP
BLO
INC
INCB

WRITES A BACKGROUND OF SHWAPPED BRKPAT,

SEQ 0043

A DIARGONRL OF

BAKPAT AND REPEATS FROM STEP 3
PR 2330000000 3800033380330020003900830009200809008900030900000002829

#7, 9%STESTN

+10
PC., SEQERR

J#PRSFLG
R3, 9% LOWBNK

R3.R2
#$17776.R2
(R2)+
R5.R2

4s

RS5.R2

R3, d%STRTD!
JRLOWBNK, R1

d#BAKPAT, RO
R1,R3

109

#2,.R3
#176.R3

8%

#200.R3

RO

#1, d8PASFLG

129
RO, (R1)

RO, (R1)

14%
PC.ERROR

#2.R1
R1,R2

6%

o# SOE V(T
d#PASFLG

;CHECK FOR PROPER TEST SEQUENCE

. XERRORX REPORT ERROR MESSRGE AND HALT AT FATHLT
; XXXXXXERROR NUMBER 32XXXXXX

» LOWBNK CONTAINS RDDRESS OF THE LOWEST LOCATION
; IN THE 4K BANK THAT CRAN BE TESTED

,R2 CONTAINS THE RDDRESS OF THE TOP OF THE BANK
+ABD 2 TO R2

;IF R2 1S GREATER THAM R5 THEN GO TO u4$

,NOW R2 CONTAINS THE ADDRESS OF THE HIGHEST LOCATION
. THRT CAN BE TESTED

,LORD STRTD! WITH THE STARTING RDORESS OF THE

- D1RGONAL

+R1 1S NOW POINTING TO THE LOWEST LOCRTION IN THE 4K
;STORE THE CONTENTS OF BRKPAT IN RO

;1S R1 POINTING TO A LOCATION IN THE DIRGONAL 7

. 1F NOT THEN GO TO 109

»,THE FOLLOWING CODE 1S USED TO PLRCE THE

, ADDRESS OF THE NEXT LOCRTION IN THE DIRGONAL

- IN R3

,DIAGONAL WILL CONTRIN SWAPPED BRCKGROUND PRTTERN
; CONTENTS OF LOCATION PARSFLG WILL BE EVEN IF THE
;MEMORY 1S BEING WRITTEN AND T WILL BE ODD

1F 1T 1S ONLY BEING RERD

,IF IT IS BEING READ ONLY THEN GO TO 12%
,OEHERHISE WRITE THE MEMORY WITH THE CONTENTS
.OF RO

,CHECK THE LOCRTION POINTED BY R1 TO CONTAIN
.PROPER DARTRA

LIF AT IS OK THEN GO TO 149

;XERRORX REPORT ERROR MESSAGE

» AXXXXXERROR NUMBER 33XXXxxx

,CAUSE R1 TO POINT TO THE NEXT MEMORY LOCATION
;1S T THE END OF THE BRANK 7
, IF NOT THEN GO TO 69

+TELL APT WE RRE STIL RUNNING OKRY
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2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
<094
2095
2096
2097
<098
<099
2100
2101
2102

003400
003404
003412
003414
003416
003420
003422
003426
003430

003434
003440

003442
00344y

003446
003450

15-AUG-77 12 36

013703
132737
001330
005723
020302
103003
105737
100322
013703

000337
001716

010203
02020¢

103677
N006B6

15-RUG-77 12 37 PRGE
17
000302
000001 000306
000306
00030y 189
0003186
END?

WYy

F

SHIFTING DIAGONAL

MOV
BITH
BNE
TST
CMP
BHIS
TST8
BPL
MoV

SWAB
BEQ

MoV
CHP

BLO
BR

QUSTRTDI,R3
%1, 0%PRSFLG
4$

(RI)+

R3.R2

189
ORPARSFLG

43
J¥LOUBNK, R3

J¥BAKPAT
4%

RZ2,R3
R2.R5

29
END6

SEQ O0uy

;LORD R3 WITH THE STARTING RDDRESS OF THE DIRGONAL
;HAS THE RERAD OF THE MEMORY BEEN DONE ?

;IF NOT THEN GO TO 4§

,ADD 2 TO THE STARTING ADDRESS OF THE DIAGONAL
,AND UNLESS THE END OF THE BANK IS RERCHED

,OR THE DIRAGONAL HAS BEEN ROTATED 64 TIMES
»REPERT FROM 4§

;MAKE R3 POINT TO THE LOWEST LOCARTION IN THE
;IN THE BANK UNDER TEST

,AND IF THE TEST HRS NQOT BEEN PERFORMED WITH THE
» SHAPPED BACK GROUND PRTTERN THEN GO TO 4%

+MAKE THE PRESENT HIGH BOUNDRY RS THE NEXT

. LOW BOUNDRY

,UNLESS THE PRESENT HIGH BOUNDRY S ALSO THE
,HIGH BOUNDRY FOR THE MEMORY UNUER TEST
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2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
<113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
21843
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158

003452

003460
003462
003466

003470
003472

003476
003502
003504
003506
003510
003512
003514

003520
003522
003524

003526

003532
003534
003536
003542
003546

15-AUG-77
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122737

001403
004767
000034

010402
052702

062702
020205
101401
010502
005046
010200
013740

020003
101374
010301

023710

001410
010001
013700
004767
000035

000010

002454

017776

gooooz2

000316

000316

000316
002036

000404

G &
T10 RERD RECOVERY GALLOPING TEST THROUGH EVERY 64TH CELL
PR 3300000008300 03330033000038300003000380¢000¢200200 8000000302800 %

12 37 PRGE 45

SEQ 0045

, XTEST 10 RERD RECOVERY GRLLOPING TEST THROUGH EVERY 64TH CELL
;X(1) THIS TEST WRITES THE MEMORY WITH A BACK GROUND PATTERN
. X STORED AT LOCATION BRKPRT
, X(2) TEST BEGINS AT LOWEST LOCATION BEING TESTED
. X (LETS NRME IT 'R")
» X(3) LETS NRME THE 1ST LOCATION IN THE ROW/COLUMN UNDER TEST RS 'B°
X(y) SHAPS BYTES FOR LOCATION 'R"'.
, X(5) READS 'A’', RERDS 'B'
, X(6) 'B' = 'B'+200 (MRAKES 'B'=64TH CELL | E 200TH OCTAL
. X LOCATION FROM THE PRESENT LOCATION OF 'B')
. X(7) REPERTS STEPS 6§ AND & UNTIL '8' IS GRERTER THAN THE
S g END OFZTHE 4K BRANK OF THE MEMORY IN WHICH 'R’ IS RESIDING
, X(8) = A+
, X(9) REPEATS STEPS 3-8 UNTILL 'R' RERCHES THE END OF THE BRNK
,X(10) GOES TO THE NEXT 4K BANK OF MEMORY AND REPERTS STEPS
. X 3-9 UNTIL THE END OF THE MEMORY
,X(11) AFTER EXECUTING THE TEST BYTES RRE SWRPPED AT
X LOCATION BAKPAT AND STEPS 1-10 RRE REPERTED
,3(12  IN THIS TEST RO IS POINTING TO LOCATION 'R’', R1 TO
, X LOCATION 'B', R2 TO THE END OF THE 4K BANK IN WHICH THE
X TEST 1S TAKING PLRCE AND R3 TO THE LOWEST LOCRTION IN THE
. X COLUMN/ROUW CONTRINING 'R’ AND 'B’
,X(13) MOST OF THE CODE USED BY THIS TEST IS ALSO USED BY TEST 11

AR $ 0000350800333 00033000000000 000003033 200002830202000000220000029

TST10 (CMPB #10, QRSTESTN ,CHECK FOR PROPER TEST SEQUENCE
BEQ +10
JSR PC, SEQGERR . XERRORX REPORT ERROR MESSAGE AND HALT AT FATHLY
34 ;XXXXXXERROR NUMBER 34xxXxxx
MOy RY4.R2 +SET R2 TO THE LOWEST MEMORY UNDER TEST
RPTIO BIS #17776.R2 ,MAKE R2 POINT TO THE HIGHEST LOCATION IN THE 4K
,BANK FOR WHICH GALLOPING WILL BE PERFOMED
GRLLOP ADD #2.R2 ; INCREMENT R2 BY 2
CMP RZ,R5 . 1F THE HIGH EQUNDRY OF THE TEST IS HIGHER THRN
BLOS 2%
MOV RS.R2 , THE MAXIMUM ALLOWED ADDRESS THEN RDJUST RZ
2% (LR - (SP)
MOV RZ,RO
ug MOV d#BRKPAT, -(RO) ., WRITE THE MEMORY UNDER TEST WITH R BRCKGROUND OF
» BRKPRT
CMP RO, R3
BHI 4%
6% MOV R3.R1 ;R3 AND R1 ARE POINTING TO THE LOWEST LOCATION THATY
+CAN BE TESTED IN THIS BLOCK
CHP J8BAKPAT, (RO)  ,BEFORE STARTING THE GALLOPING TEST FOR LOCATION
» (RO) CHECK IT
BEQ 8% »CONTINUE I1F OK
MOV RO, R\ ,OTHERWISE PREPARE TO REPORT THE EPROR
MOV J#BAKPART, RO
JSR PC,ERROR » RERRORX REPORT ERROR MESSAGE
35 , KXXXXXERROR NUMBER 35%¥ixxs
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LZKMRD P11 15-RUG-77 12. 36 T10 READ RECOVERY GALLOPING TEST THROUGH EVERY 64TH CELL SEQ 0046
2159 003550 010011 MOV RO, (R1) +RESTORE THE CONTENTS OF (R1)
g}g? 003552 010100 MOV R1.RO .RESTORE RO
2162 003554 000310 89 SWAB (RO)
2163 003556 031011 10% BIT (RG)., (R1) ;CHECK TO SEE THAT NONE OF THE BITS SET
2164 ,IN (RO) ARE SET IN (R1) AND VICE VERSA
%}22 003560 020001 CMP RO, R1 . THE ONLY EXCEPTION TO THIS WILL BE WHEN RO=R1
2167 003562 001412 BEQ 12%
2168 003564 021137 000315 CHP (R1), 9%BAKPAT  , CHECK THRT (R1) HAS BAKPAT IN IT
2169 003570 001407 BEQ 129
2170 003572 010046 MOV RO, - (SP) . SAVE RO ON STACK
2171 003574 012700 00031e MoV o#BAKPAT, RO »,PLACE THE PRTTERN WORD IN RO
2172 003600 004767 002000 JSR PC. ERROR ;XERRORX REPORT ERROR MESSAGE
:1;3 002604 000036 36 ; XXXXXXERROR NUMBER 3J6XXXXXX
217y
2175 003606 012600 MoV (SP)+,RO +RESTORE RO
2176 003610 021037 000320C 129 CHP (RO), 9¥SHAPAT  , CHECK THAT (RO) HAS SHAPPED BRKPAT IN |IT
2177 003614 001412 BEQ 14%
2178 003616 010146 MoV R1,-(SP) ,SARVE R1 ON THE STARCK
2179 003620 0C€10001 MoV RO.R1 »MAKE P1 POINT TO THE FRILING LOCRTION
2180 003622 013700 000320 MoV Q% SHRPRAT, RO ,LORD RO WITH THE EXPECTED RESULT IN (R1)
2181 003626 004767 001752 JSR PC.ERROR . XERRORX REPORT ERROR MESSAGE
Zlg§ 003632 000037 37 » XXXXXXERROR NUMBER 37XXXXxx
21
2184 003634 010011 MOV RO. (R1) ,RECOVER (R1) FROM THE ERROR
2185 003636 010100 MOV R1.RO ,RESTORE PO
2186 003640 012601 MOV (SP)+,R1 +AND RESTRE F1
2187 003642 122737 000011 000404 148 CMPB #11, QRSTESTN , 1S THE PROGRAM EXECUTING TEST & 11 7
2188 003650 001402 8EQ 16% ., IF SO THEN GO TO 16%
2189 003652 062701 000176 ADD #176.R1
2190 003656 062701 00000C 19 RDD #2.R1 ,MRKE R1 POINT TO THE NEXT RDJACENT CELL
2191 003662 020102 CHP R1.R2 ,AND IF R1 HAS NOT RERCHED THE END OF THE BOUNDRY
2192 003664 10373u BLO 109 . THEN REPERT FROM 10%
2193 003666 000320 SWAB (RO}« ,RESTORE THE LOCATION FOR WHICH THE GRLLOPING TEST
2194 »WAS BEING PERFORMED
2195 003670 122737 000011 NONulY CMPB #11, RSTESTN 1S IT TEST 11 7
2196 003676 001407 BEQ 176 ;1F SO THEN GO TO 17%
2197 003700 005723 TST (R3)+ , OTHERWISE INCREMENT R3 BY 2
2138 003702 062716 000002 ADD #2, (SP) .FOR EVERY ROW/COLUMN TESTED RDD 2
2199 003706 105716 TSTB (SP)
2200 003710 100002 BPL 17% JUNTIL (SP) IS 200
2201 003712 161603 SuUB (SP),R3 » SUBTRACT 200 FROM R3
2202 003714 005016 CLR (SP)
2203 003716 032700 000177 176 BIT #177.R0 AT A 64TH CALL BOUNDRY?
2204 003722 001002 BNE 189 . BRANCH IF NO
2205 003724 005237 000410 INC S*SDEVCT .TELL APT HE ARE STiLL RUNNING
2206 003730 020002 18% CMP RO.R2 » 1F RO HAS NOT REACHED THE END OF THE BOUNDRY
2207 003732 103674 BLO 6% » THEN REPERT FROM 6%
2208 003734 162603 sus (SP)+,R3 +RESTORE SP RAND R3
2209 003736 000337 000320 SHAB o# SUAPAT
2210 003742 000337 000316 SHAB O%BAKPAT
2211 003746 001660 BEQ 29 . If THE LOWER BYTE OF BAKPAT |S O THEN REPEAT FROM 2%
2212 003750 010203 MOV R2,R3 ,OTHERWISE MAKE THE PRESENT HiGH BOUNDRY RS THE
2213 »NEXT LOH 8OUNDRY
2214 003752 020205 CHP R2.R5
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LZKMED P11 16-AUG-77 12. 36 T10 READ RECOVERY GALLOPING TEST THROUGH EVERY 64TH CELL SEQ 0047
2215 003?54 001410 8EQ END10 , IF PREVIOUS HIGH BOUNDRY WAS THE END OF THE
2216 , TEST BOUNDRY THEN EXIT THE TEST
2217 00375¢ 032702 017776 BIT %#17776,R2 +WAS 1T A YK BOUNDRY ?
2218 003762 001025 BNE RPT11 ;IF NOT THEN WE WERE PERFORMING TEST 11 WITH LONG
2219 »GALLOPING TEST DISARBLED
2220 003764 122737 000011 000404 CMPB #11, d¥STESTN ;IF 1T IS TEST # 11 THEN GO TO REPERT TEST 11
2221 003772 001421 BEQ RPT11
2222 003774 0C0636 B8R RPT10 »OTHERWISE REPEAT TEST 10

2223 003776 00362y ENC10  BR END?
2224

lals X}
s e s
- -
-l
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2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273

004000

004006
004010
004014

0ou016

004020
004024
004026
oou032
004036
004042

00404y

004050
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122737

001403
004767
000040

010402

105777
100004
004767
046107
106777
100613

052702

00Ce12

000011

002126

17442y
002540

000120
174406

000176

00040y

T11
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READ RECOVERY LONG GRLLOPING/FRST GALLOPING TEST

fi#;g#!TfX!X!X!t!!tXtt!!!t!!!!!!X*!X!X!t!!!lttl!!tt!!!!tXX!!!X!X!

Sev N N N N h
. R K E_X_E_X_)
—~ o~~~ o~~~
CRNELN N
-t Nt -t - -

- X(7)

L T T

LE. A 2 K K K R _E_X_ X _E_X_ X J
o~
o0
o

L YO L N U S

9)
10)

p— -

~

~

r
’

xX(11)

RERD RECOVERY LONG GALLOPING/FRST GALLOPING TEST

THIS TEST WRITES MEMORY WITH BRKPAT
THE TEST BEGINS AT THE LOWEST LOCATIUN BEING TESTED
(LETS NAME IT 'B')
'R'_'B' MOVE THE ADDRESS OF 'B' TO THE POINTER FOR LOCATION 'R’
SWAPS BYTES FOR LOCATION 'R’
READS 'A', READS 'B°
IBU=IBI+2

IF GRLLOPING OPTION BIT AT SSHREG IS HIGH THEN STEPS 4 AND 5
ARE REPEATED UNTIL ‘B’ RERACHES THE HIGHEST MEMORY LOCRTION
OF THE 4K BANK (N WHICH 'R' IS RESIDING. THEN 'R IS
DECREMENTED BY 2 AND AFTER MAKING 'B’' TO POINT TO THE LOMWEST
LOCATION OF THE 4K MEMORY BANK CONTRINING 'A’' STEPS 3.4.5 AND
6 ARE REPEARTED UNTIL 'R’ EQUALS THE END OF THE ENTIRE MEMORY
{F GALLOPING OPTION BIT IS NOT HIGH THEN STEPS 4 AND 5 ARE
REPERTED UNTIL 'B' IS POINTING TO R CELL IN THE NEXT COLUMN
IF SEQUENTIAL CELLS LIE ALONG THE ROW. OR THE NEXT ROW

IF SEQUENTIAL CELLS LIE RLONG THE COLUMN., AT WHICH TIME
STEPS Z,3,4,5 AND 7 ARE REPERTED UNTIL THE END OF THE MEMORY
TEST IS REPEATED FOR THE OPPOSITE BACKGROUND DRTR

IN THIS TEST RO POINTS TO LOCATION 'R’', R1 TO LOCATION

'8', R2 TO THE HIGHEST LOCRTION AND R3 TO THE LOWEST
LOCATION IN R 64/4K CELL BOUNDRY
MOST OF THE CODE USED BY TEST 10 IS ALSO USED BY THIS TEST

R 220220000200 000308 0000030000000 3¢200000300003333003030898¢89%¢

TSTI1.

RFT11

CMPB

BEQ
JSR
40

MoV

TST8
BPL
JSR
RSC12
TS78
BMI

BIS

BR

#11, 9%8TESTN »-CHECK FOR PROPZR TEST SEQUENCE

+10

PC, SEQERR ; XERRORX REPORT ERROR MESSRGE AND HALT AT FATHLT
» XXXXXXERROR NUMBER HOXxXxxx

R4, R2 +MAKE R2 TO POINT TO THE LOWEST LOCATION
- UNDER TEST

dSHR ;LONG GALLOP ENRBLED?

RPT11 . BRANCH IF NO

PC,PNTHES »TYPE "GLP"

/GLP/

dSHR .LONG GRLLOPING ENRBLED?

RPT10 -BRANCH IF YES
»TO RPT10

#176,R2 +OTHERWISE SET THE LOW ORDER BITS OF THE RDDPESS
,TO GET THE HIGH BOUNDRY

GALLOP » PERFORM GRLLOPING TEST

SEQ 0048
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2274
2275
2276
2277
2278
22?79
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302
2303
2304
2305
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322

004052
004060
004062
004066

004070
004074
004100
oo4106

oo4110
004114
go4116
004120
004122
004124

004126
004130

oo4132
004134
004142

16-RAUG-77

15-RUG-77 12 36

122737
001403
004?67
000041

012702
012703
112737
o10s01

013700
030201
001004
030301
001404
005100

000402
030301

001774
132737
001001

000012
002054

NOC40u

000002
000400

000001 000206

000318

000002 000306

T12

, BAKPAT.
. KEXRXRR
TST1Z2  (CMPB #12, Q8STESTN
BEQ +10
JSR PC, SEQERR
41
MOV #2.R2
MOV #400.R3
19 Movs #1, dRPRSFLG
2% MoV R4, R1
4% iy J¥BRKPAT, RO
BIT RZ, R
BNE 8%
BIT R3, R1
BEQ 129
0% COM RO
8P 129
8% BIT R3.R1
BEQ 63
129 BITB #2. QRPRSFLG
BNE 148

12- 37 PRGE 49
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WORST CASE TESTING FOR CORE MEMORY

PR 00080000002 ¢80300¢0 0330000830000 8080002200023 00¢0 0033000083298
. XTEST 12
»X(1)

X

—_
[\ ]

. R X B N B _E S _E B _X_B_X_N_NX_X_XN_J
P o~ ~ g
~J o un £ 9

o0

L O N S e Y LN

R S 4

e

WORST CASE TESTING FOR CORE MEMORY

STARTING FROM THE LOWEST LOCATION UNDER TEST THE MEMORY
IS WRITTEN WITH R BACKGROUND OF BRKPAT, HOWEVER LOCATIONS
HAVING ADDRESS SUCH THAT EXCLUSIVE OR OF RDDRESS BITS 1 &
8 = 1 ARE WRITTEN TO A VALUE OF SWAPPED BRKPRT

STARTING FROM THE LOWEST LOCATION THE MEMORY IS CHECKED
TO CONTAIN THE CORRECT DATR AS EXPLRINED IN STEPS 3 & U,
UNTILL THE HIGHEST LOCATION UNDER TEST IS REACHED

READ EACH LOCATION FOR THE CORRECT CONTENT

COMPLEMENT THE LOCRTION AND RERD IT:

COMPLEMENT THE LOCATION

BALA TO 1TS ORIGINAL VALUE AND RERD IT RGRIN
STARTING FROM THE HIGHEST LOCATION UNDER TEST REPERT STEPS
38 4 UNTIL THE LOWEST LOCATION UNDER TEST 1S REACHED

REPERT STEPS 1-5,

HOWEVER THIS TIME LOCATIONS WITH XOR

OF ADDRESS BITS B & 13 =1 ARE WRITTEN TO SWAPPED BAKPAT

REPERT STEPS 1-5,

HOWEVER THIS TIME LOCATIONS WITH XOR

OF ADDRESS BITS 3 & 9 =1 ARE WRITTEN TO SWAPPED BAKPAT
REPEAT STEPS 1-7 WITH A BACKGROUND OF SWAPPED BRKPRT AND
THE LOCATIONS TO BE WRITTEN TO SWAPPED BRKPAT WRITTEN TO

10D 0000030033300 0000000000023 220020000022320000220000%1]

»CHECK FOR PROPER TEST SEQUENCE

, XERRORX REPORT ERROR MESSAGE AND HRLT AT FRTHLY

» XXXXXXERROR NUMBER 41XXXXXX

.PREPRARE TO TRKc THE EXCLUS!VE OR OF RDORESS BITS 1

.AND 8

»INITIRLIZE THE COUNTER FOR THE SUBTEST
+PLACE THE STARTING ADDRESS OF MEMORY UNDER

- TEST IN R1

,CHECK TO SEE 1f ADDRESS BIT STORED IN RZ 1S StT

LIF 1T IS SET THEN GO TO 8%

,CHECK TO SEE If RDDRESS BIT POINTED BY R3 1S SET

LIF 1T IS NOT SET THEN GO TO 129

.COME HERE ONLY IF EXCLUSIVE OR OF RDDRESS BITS

.POINTED BY R2 & POINTED BY R3 = 1 IN WHICH
,CASE PREPARE TO KRITE THE LOCRTION
+HITH R COMPLEMENT OF LOCATIONS NOT HEETING

. THIS CONDITION
,COME HERE |F RDDRESS B!T POINTED BY P2 1S 1 RND

, CHECK RDDRESS B!T POINTED BY R3

. |\F ADDRESS BIT POINTED BY P3 IS O THEN GO TO &%

;1S IT ZND OR 3RD PRSS OF THE SuBTEST 7
. 1F SO "MWEN RERD THE MENMORY

SEQ 0049
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DZKMRD P11 15-RUG-77 12 36 T12 WORST CASE TESTING FOR CORE MEMORY SEG 0050
2323 0041wy 010011 nov RO, (R1) , OTHERWISE WRITE THE MEMORY BFORE RERDING IT
2324 004146 020011 14¢ CHP RO, (R1) ;RERAD THE MEMORY FOR CORRECT CONTENTS
2325 004150 001403 BEQ 16%
2326 004152 004767 001426 JSR PC.ERROR . XERRORX REPORT ERRCR MeSSAGE
%%%g O04156 000042 42 , KXXXXXERROR NUMBER 4ZXXXXXX
2329 004160 012746 000002 16% MOV %2, -(SP)
2330 004164 005100 18% CoM RO
2331 004166 005111 COM (R1)
2332 004170 020011 CMP RO, (R1) ,READ THE MEMORY RGAR:N
2333 004172 DO1404 BEQ 19%
2334 004174 004767 00140u JSR PC.,ERROR , XERRORX REPORT ERROR MESSAGE
%ggz 004200 O0OO0CO43 43 ; XXXXXXERROR NUMBER 43XXXXXX
2337 004202 010011 MoV RO, (RD) ,RESTORE THE LOCRTION (R1)
2338 004204 0052316 19% DEC (SP)
2339 004206 001366 BNE 18% LEXECUTE THE CODE FROM 18% TWICE
2340 004210 005726 TST (SP)+ ~RESTORE THE STRCK POINTER
2341 004212 122737 000003 000306 CMPB #3, 9RPRSFLG »1S IT THE 3RD PASS OF THE SUBTEST ?
2342 004220 001412 BEQ 209 . IF SO THEN GO TO 209%
2343 004222 062701 00000Z ADD %2, R1 , IN FIRST 2 PASSES THE PROGRAM PROCEEDS IN
2344 ,MIN TO MAX. DIRECTION
2345 004226 020105 CHP R1,R5 ,HAVE WE REACHED THE MAX ADDRESS UNDER TEST ?
2346 004230 103727 BLO 4% , IF NOT THEN REPEART FROM 4%
2347 004232 105237 00020 INCB @#FRSFLG
2348 004236 122737 00CN0Z 000306 (MPB #2. dRPASFLG »4F IT IS THE 2ND PASS OfF THE SUBTEST
2349 004244 001720 BEQ 2% ; THEN REPEAT FROM 29
2350 004246 162701 000002 20% sus #2,R1 ,OTHERWISE EXECUTE THE TEST IN MAX TO MIN
2351 »DIRECTION
2352 004252 020104 CHP R1,RY ,HAVE WE REACHED THE MIN ADDRESS UNDER TEST ?
2353 004254 103315 BHIS 4s » IF NOT THEN REPERT FROH 4$%
2354 004256 012702 020000 MOV #20000.R2 ,PREPARE TO CHECK THE MEMORY WITH THE XOR OF
2355 . ADDRESS BITS 8 AND 13
2356 004262 105237 000307 INCB JRPRASFLG+1 , THE SUB TEST HRS (HECKED THE XOR ONE KIND
2357 004266 123727 000307 000002 CMPB O¥PASFLG+1, %2 ,HAS TWO XOR COMBINRTIONS BEEN CHECKED ?
2358 004274 103701 BLO 1% , IF NOT THEN GO TO 19
2359 004276 101004 BHI 22% . If ALL THREE HAVE BEEN CHECKED THEN GO TO 22%
2360 004300 012702 000010 MOV #10,R2Z LAF 1T 1S THE 2ND XOR COMBINRTION THEN CHECK
23e1 004304 006303 RSL R3 .FOR RDDRESS BITS 3 & 8
2362 004306 000674 BR 1%
2363 004310 005137 000316 22% CoM J#BAKPAT ,1F THE TEST WRS NOT PERFORMED WITH THE SWAPPED
2364 004314 105737 000316 TST8 Q¥ BAKPRT
2365 004320 001654 BEQ TST12 »BAKPAT THEN RE-EXECUTE THE TEST
2366 004322 000625 END1Z  BR END1O
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2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
<384
2385
2386
2387
2388
2389
2390
23N
2392
2393
23%
2395
2396
2397
2398
2399
2400
2401
2402
2403
240M
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
2419
2420
2421
2422

004324
004332
004 334
004340

004342
00446

004352
004 354
004356
004 360
004362
004 364
004 366
004370
004372
004376
004400
oos402

004404

15-AUG-77
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122737
001403
004767
000044

012702
012700

010546
010446
000241
006005
006004
160405
00600%
103002
062716
012604
012605
010403

000u4Ns

000013 D004y
001602

010247
177667

000002

Moy
T13 WRITE RECOVERY TEST

PR E38009 003009033830 0333090800008300000890000900003080002090090%3%
TEST 13 WRITE RECOVERY TEST
THIS TEST DIFFERS FROM 0-12 IN THAT IT CONSISTS OF A SMALL TEST PROGRAM
RCTURLLY RUNNING IN THE 4K BANK UNDER TEST
THE PROGRAM IS SELF MODIFYiING AND MAY BE DIFFICULT TO DEBUG.
TO AID IN THE DEBUG., BEFORE R R BANK IS ENTERED "TST13 BANK XX"
IS TYPED. THIS WILL ALLOW THE USER TO AT LEAST SEE WHICH MEMOF:
BRANK FRILED.
THE TEST CONSISTS OF 1/2 OF THE BANK STORED WITH "MOV RZ,-(PC)"
AND THE OTHER 1/2 CONTRINING "177667". "177667" IS THE COMPLEMENT
OF "JHP (RO)" INSTRUCTION.
R2 CONTARINS "COHM -(R1)" INSTRUCTION ON ENTRY TO THE BRNK AND R1 CONTRINS
THE HIGHEST TEST RDDRESS IN THAT BANK. THE HIGHEST TEST RDDRESS IS
USUALLY ON 4K BOUNDARIES. WHEN TESTING BANK O RELOCATED, HOWEVER
R1 CONTRINS THE FIRST FREE TEST RDDRESS BELOW THE DIAGNOSTIC.
IF YOU UNDERSTAND THIS SO FAR THE REST IS ERSY
THE TEST EXECUTION 1S RS FOLLOWS:
1. THE "MOV RZ,-(PC)" INSTRUCTION EXECUTES STORING
THE CONTENTS QF RZ IN THE ADDRESS IT VACATED (DUE TO -(P(C).
2. SINCE R2 CONTRINS R "COM -(R1)" INSTRUCTION 1T COMPLEMENTS
THE HIGHEST RDDRESS UNDER TEST THIS RDORESS CONTAINED
"177667" SO RFTER THE COM -(R1) IT EQUALS 110
CLEVERLY THIS IS THE "JMP (RO)" INSTRUCTION.
3 THIS SEQUENCE CONTINUES UNTIL THE "MOV R2,-(PC) INSTRUCTIONS
REACH THE MIDDLE OF THE TEST BANK. THEN THE "JMP (RD)"
$80T5x$cugco RO CONTARINED THE RETURN RDDRESS BRCK
ST 1
4. THESE STEPS RRE REPERTED FOR ERCH BRNK UNDER TEST

:.X!X*X*Xtt!****i!t*tt!*t**i*X!t*l*!X***X*X*!X!X!X*X*X!X!XXXXX!XX
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R N Y T T T U W N

TST13. (CMPB #13, JRSTESTN ;CHECK FOR PROPER TEST SEQUENCE
3%2 bE}gEQERR ;XERRORX REPORT ERROR MESSAGE RAND HALT AT FATHLT
4y » XXXXXXERROR NUMBER YYxXXXXXX

18, MOV #10247,R2 ,PLACE THE OP CODE OF INSTRUCTION MOV RZ,-(PQ)
MOV #177667, R0 :;EREE'THE COMPLEMENT OF THE INSTRJCTION

»JMP (RO) IN RO
» INSURE LOWEST TEST RADORESS TO END OF 4K SEGMENT IS MULTIPLE OF 2
»SINCE THE TEST STORES "MOV RZ.-(PC) IN 1/2 AND 177667 IN THE OTHER 1/2

SEQ 0051

INSTRUCTION 1S

28, MOV RS, - (SP) . SAVE R5
?OU RY, - (SP) ; STORE LOWEST ADDRESS ON STRCK
29% LC
ROR RS ;,MAKE POSITIVE BYTE COUNT OF HIGH RDDRESS
ROR R4 ;D0 SAME FOR LOWEST ADDRESS
Sus RY.,RS5 +GET DIFFERENCE OF LOWEST RDDRESS RAND HIGHEST
ROR RS ;IF DIFFERENCE IS ODD THEN R4 IS AT LOWEST ADDRESS
BCC 309 ;BRANCH IF RY |5 AT LOWEST TEST RDORESS.
RDD #2, (SP) ; INCRERSE tOWEST TEST ADDRESS BY 2
30%. MOV (SP)+, RY ;RESTORE R4 (POSSIBLY INCRERSED BY 2 FROM ENTRY)
MOV (SP)+, RS ;RESTORE HIGHEST TEST RODRESS
MOV R4, R3 ,PLﬂgg THE LOWEST LOCATION UNDER TEST
, IN
BR 28% ,LERVE LOW BITS OF R3 ALONE FIRSY TIME IN CASE BRANK O

-
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DZKMAD P11 15-AUG-?7 12: 36 T13 WRITE RECOVERY TEST SEQ 0052
2423 004406 042703 017776 38: BIC #17776.R3 ;CAUSE R3 TO POINT TO THE LOWEST LOCATION
2424 ; IN_THE YK BANK UNDER TEST
2425 004412 105737 000405 TSTE  JWREL ;ARE WE RELOCATED?

2426 004416 100504 BH| 14§ ;BRANCH IF YES-TEST BANKO ONLY-
2427 004420 020305 28%.  CMP R3.RS ;IF R3 IS HIGHER THAN THE HIGHEST LOCATION
2428 004422 103102 BHIS 14§ ;UNDER TEST THEN EXIT
2429 ;IF RS LESS THRAN 20000 THEN WE RRE TESTING BANKO RELOCATED !N BANKO
2430 004424 020527 020000 CHP RS, $20000 ;1S HIGHEST TEST ADDRESS BELOW 4K?
2431 004430 103002 BHIS 31§ ;BRANCH IF NO
2432 004432 010501 MOV RS, R1 ;SET R1 TO HIGHEST TEST ADDRESS IN BANKO
2433 00N434 000OS BR 328
y
2435 004436 010301 318 MoV R3, R1 ;SET R1 TO LOMEST CURRENT TEST ADORESS
2436 004440 042701 017776 BIC 17776, R1 ;CLEAR LOW ORDER RDDRESS BITS
2437 004444 062701 020000 ADD #20000. R1 ;CAUSE R1 TO POINT TO THE HIGHEST LOCATION+2
2438 ;OF THE 4K BANK BEING POINTED BY R3
2439 004450 020137 000340 32% CHP R1, 9#MAXMEN ;IF R1 IS HIGHER THAN M3X. OF THE
2440 004454 101065 BHI 149 ;MEMORY+2 ALTHOUGH R3 IS LESS THAN RS
2441 . THEN THE HIGHEST LOCATION UNDER
2442 ;TEST IS NOT IN R 4K BANK EXIT
m
2444 00Y4Se 132737 000001 000306 BITB  #1.d%PASFLG ;1S THE LOMEST BIT OF LOCATION PASFLG
2445 0DO4464 001101 BNE 169 ,SET? IN WHICH CASE BACK GROUND HAS
2446 ,ALREADY BEEN WRITTEN AND WRITE RECOVERY
2447 ; TEST IS BEING PERFORMED
4y
2449 004466 020304 4 CHP R3.RY ,OTHERWISE WRITE THE BACKGROUND
2450 004470 103430 BLO 8% ,DEF INED AT STEP 3
2451 004472 105737 000307 TSTB  Q#PASFLGH1 . IS THE TEST JUST DOING RERD, | E
2452 004476 001002 BNE 6% , IS THE PASFLG+1 LOCATION NON ZERO? IF SO
2453 , THEN GO TO 6%
2454 004500 012713 010247 MOV #10247, (R3) JWRITE THE LOCATION WITH THE OP CODE FOR MOV R2, - (PC)
2455 004504 020213 6% CHP R2, (R3) ;READ (R3) TO CONTAIN CORRECT DRTR
2456 004506 001421 BEQ 8%
2457 004510 010046 MOV RO, - (SP) , SAVE RO
2458 004512 010146 MOV R1,-(SP) .AND R1 ON THE STACK
2459 004514 010301 MOV R3, R1
2460 004516 010200 MOV RZ, RO ;SET RO= GOOD DATA FOR ERROR PRINTOUT
2461 004520 004767 001060 JSR PC. ERROR , XERROR® REPORT ERROR MESSAGE
2462 004524 00OQUS us  XXXXXXERROR NUMBER 4SXXXXXX
2463
2464 004526 012601 MOV (SP)+, R1 ,RESTORE Ki
2465 004530 012690 MOV (SP)+, RO ;AND RO
2466 004532 105737 000306 TSTB  Q#FASFLG ;IF PASFLG 1S O AND THE MEMORY DOES NOT HAVE
2467 , THE PROPER DATA THEN WE DON'T WANT TO GO AND
2468 .EXECUTE THE INSTRUCTIONS STORED IN MEMORY UNDER
2469 ; TEST
2470 004536 001005 BNE 8% .BRANCH IF PRSFLG NOT =0
2471
2472 004540 010200 MOV R2,R0 . SAVE FOR ERROR REPORT
2473 004542 004767 001036 JSR PC. ERROR . XERRORX REPORT ERROR MESSRGE
2474 004546 000046 46 ; XXXXXXERROR NUMBER 46XAXXXX
2475
2476 004550 000664 BR END12 ,ABORT TST 13
2477

2478 004552 062703 000002 8% RDOD w2, R3 . INCREMENI R3 BY 2
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2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
2494
2495
249¢
2497
2498
2499
2500
2501
2502
2503
2504
25N5
2£ 06
2,07
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534

004556
004562
004564
004566
004570
0ous?72
004576
004600

004604
004606
004610
004614

004616
004620

004622
004626

0046230

004636

00uen0

004642

004646
004650

ooy654
004660

004662
004666

004670
004676
004700
00470y
004706
oo4712
004720

004726
004732

15-RUG-77

162701
020105
103014
020103
103405
105737
001002
012711

020011
001403
004767
0ocoN?

020301
103722

062703
C00667

122737

001440

103630

105137

001241
012702

012700
060700

105237
000631

032777
001017
105737
001014
004767
051524
040502
004726
gou 767
004767

15-RUG-77

12- 36
000002

000397
177667

000770

020000

00o0co1

000307

005141
177740

000306

000620
GO0oou 2
001660
030524
045516

002476
001662

N0C306

1735852

020063
000

T13

10%

129

. RETURN
139

149

169

169

12 37 PAGE 53

B 5

WRITE RECOVERY TEST

SuB
CMP
BHIS
CMP
BLO
TST8
BNE
MOV

CMP
BEQ
JSR
47

CHP
BLO

82.R1

R1.RS

12%

R1,R3

10%
JRPASFLGH1
10%

#177667. (R1)

RO, (R1)
12%
PC, ERROR

R3,R1
4%

.DECREMENT R1 BY 2
JWRITE THE BACKGROUND DEF INED AT STEP 4.

SEQ 0053

,HAS STORING THE 177667 REACHED WHERE "MOV R2,-(PC) 187

;BRANCH IF YES DON'T DESTROY THE MOV RZ.-(PC) IS

;1S THE THE RERD ONLY CHECK PRSS?

+BRANCH IF YES

;URITE THE LOCATION WITH THE COMPLEMENT OF THE
. 0P CODE JMP (RO)

,RERD R1 TO CONTAIN CORRECT DATR

; XERRORX REPORT ERROR MESSAGE
» XXXXXXERROR NUMBER Y47XXXXxXx

. IF WE HAVE NOT RERCHED THE MIDOLE OF 4K BANK
; THEN REPERT FROM u$%

HERE AFTER PROGRAM RUN IN BANK UNDER TEST

ADD
BR

CMPB

BEQ

BLO

comMe

BNE
MoV

MOV
RDD

INCB
BR

BIT
BNE
TSTB
BNE
JSR
RSCI1Z
EVEN

JSR
JSR

#20000.R3
3%

#1, 0RPASFLG

249

END12

S#PASFLG+]

2%
#5141,R2

#13%- -6,R0
PC.RO

QRPASFLG
2%

#20. SKR
18%

ovk2

18%
PC,PNTHES

/TST13 BANK/

PC. GETBNK
PC, STPDEC

,OTHERWISE GO TO THE NEXT 4K BANK

» THE PROGRAM CONTROL COMES HERE RS FOLLOWS

,1-PASFLG=0. PROGRAM HAS JUST COMPLETED A

» HWRITE/RERD CYCLE FOR THE BACK GROUND

, AND WANTS TO BEGIN THE HRITE RECOVERY TEST

; 2-PASFLG=1, PROGRARM HARS JUST COMPLETED

,  THE WRITE RECOVERY TEST AND HANTS TO

. RERAD MEMORY rOR CORRECT DRTR

» 3-PASFLG=2, PROGRAM HAS CORRECTLY RERD THE
MEMORY AND WANTS TO GO THE NEXT TEST

,ENTER HERE WITH PASFLG=0, ON THE FIRST ENTRY

,ENABLE READ ONLY FOR THE MEMORY AND ON THE SECOND

.ENTRY DISABLE READ ONLY

,PLﬂgg THE OP CODE FOR INSTRUCTION COM -(R1)
» AN

,PLACE THE RETURN ACORESS IN k0 RS 13%

; THUS WHEN THE READ RECOVERY TEST RERCHES
,THE MIDDLE OF THE 4K MEMORY THEN THE

» INSTRUCTION EXECUTED WILL BE JMP (PD)
»BRANCHING NG THE PROGRAM TO 139

» INCREMENT PRSFLG BY 1

»HAS THE PRINTOUTS BEEN SUPRESSED 7
. IF SO THEN GO TO 18%

. 1S THE PROGRAM RUNNING UNDER RCT?
+BRANCH IF YES

., TYPE THE BRANK UNDER TEST

,GET BANK NO UNDER TEST INTO DECWRD FOR PRINT
. TYPE BANK NO UNDER TEST
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2535
2536
2537
25218
2539
2540
2541
2542
2543
544
2545

004736

f 4740
4744
004750

000113

105137
012700
000744

165-AUG-77
15-RUG-77 12 306

000307
000110

C 5
12. 37 PRGE 54
T13 WRITE RECOVERY TEST

18% JMP (R3)

24%. coMB o¥PRASFLG+1
MOV #110,R0
BR 15%

L,TST13 EXITS VIR END12

SEQ 0054

,BEGIN EXECUTING MOV R2,-P() ,COM -(R1) SEQUENCE IN TES

,PLACE THE OP CODE FOR JMP (RO) IN RO
; RERD THE MEMORY FOR CORRECT DATA RFTER
; INCREMEMTING PRSFLG TO 2




DZKMR
DZKHPD

2546
2547
2548
2549
2550
2551
2552
2553
2554
2555
2556
2557
2558
2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573
2574
2575
2576
2577
2578
2579
2580
2581
2682
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601

MACY11 300(1046)

P11

004752
004760
00476M

004766
004774
Q04776
005002
005004

005012
005016

005024

005030
005032
005036
005040

005044
005050
005054

005056
005062
005064
005070
005072
005076
005102
005106
005112

005116
005122
005124

005130
00513y
005136
005140
005144
005150

005154
005160

15-RUG-77

15-RUG-77 12 36

012737
106737
001065

032777
001046
106737
1C0420
112737

004 67
Q42522

013705

O14445
020427
101374
000165

013705
106737
100016

01270M
012524
020537
103774
105037
010637
012706
010637
000137

106737
001073
0047’67

106737
001462
ooos02
004767
012703
0ouv7e7

012704
020237

000377 000316

000276

001000
000405
000200

001554
ou751y4

000340

0004 30
000050

000346
000405
000430
000340
000405
000346
000500

000350
005116

000315
001714
000276
002052
000324
002160
020000

172342

12: 37 PRGE 55
PRRITY OR RELOCATE?

RELOC

173454

000405

MOV
TSTH
BNE

BIT
BNE
TST8
BMI
MOVB

1377, oRBAKPAT

J¥MMAVA
CONTHMM

%1000, JSHR
CKOONE
o¥REL
RELOER
%200, o%REL

SEQ 0055

;1S THE MEMORY MANRGEMENT BEING TESTED ?

;1F SO THEN GO TO CONTMM AND CONTINUE TESTING
;MEMORY MANAGEMENT

+RELOCATION WANTED?

;BRANCH IF NO

;IF THE PROGRAM HRS HLREADY BEEN RELOCATED THEN RLSO
; PLACE THE PROGRAM BACK IN LJOHER CORE

;OTHERW!ISE PREPARE TO RELOCRTE

+RELOCATE THE DIRAGNOSTIC TO HIGHEST RVRILABLE HEH?RY

000103

2%

JSR

PC.PNTHMES

RSCIZ /RELOC/

EVEN
MOV

MoV
CMP
BH!I
JMP

JRMAXMEM, RS
‘(Rq);‘(RS)

R4, ¥BEGIN-50

29
S0(R5)

. TYPE "RELOC"

,PREPRARE TO LOAD THE PROGRAM IN THE HIGHEST

.AVAILABLE MEMORY

+RELOCATE THE PROGRAM

;NEITHER RELOCATE NOR TEST LOCATIONS LOWER THRAN BEGIN-50

, XRELOCATE THE [DIAGNOSTIC BRCK TO LOWER MEMORY

RELOER

2%

CKDONE

LOWER
TSTHM

CONTHMM
SCNTMM-

MOV
TETB
BPL

MOV
MOV
(HP
BLO
CLRB
MOV
MOV
MoV
JMP

TSTB
BNE
JSR

TSTB
BEQ
BR
JSR
MOV
JSR

MOV
CHP

J¥SAVRS, RS
J#REL
CKDONE

#BEGIN-50. Ry

(RE)+, (RY)+
RS. 98 MAXMEN
29

o¥REL
RS. 9% SAVRS
$BEGIN, SP
SP, 9¥#SRAVRG
o#LOKHER

?#SAVKBSB
STPSTK
PC. HEMMNG

9+ HMAVA
ENDPRS
SCNTHH
PC, UPHN
#LOHTUO, R3
PC.GETSI1Z

#20000. RY
RZ, 98172342

.RESTORE R5
, 1S DIAGNOSTIC IN RELOCRTED STRTE?
.BRANCH IF NO

,PREPARE TO RELOCATE THE PROGRAM TC LOWER CORE

» SAVE RS

»RESET STRCK TO LOWER MEMORY

,"BEGIN"™ USES THIS TO RESET THE STRCK

» TRANSFER THE PRCGRAM CONTROL TO THE LOWER CORE

+HERE DUE TO C TYPED?

.BRANCH IF YES (TYPE ERROR STRCK)

, SET THE REGISTERS 'F THE MEMORY MANRGEMENT

. IS AVAILABLE

. 1S MEM. MANRG AVRAILABLE 7

»BRANCH IF NO

,BEGIN TESTING RBOVE 2BK

»,G0 TO UFDATE MEM. MANAG REGISTERS

;MRKE R3 POINT TO THE LOCRTION LOWTWO

, LORD BITS 6-10 OF RZ WITH THE BITS 13-17

,OF THE LOWEST ADDRESS UNDER TEST

,MAKE RY POINT TO THE LOWEST LOCRATION IN THE BANK
»POINTED BY PRGE RDDFESS REUISTER 1 (PARY)

, IS THE {ONTENT OF R2 LOWER THRN THE CONTENT OF
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2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2633
2634
2635
2636
2637
2638
2639
2e40
2okt
2682
2e43
264y

005164
005166

005170
005174
005200

005204
005210
005212
005216
005222
005224

005230
005232

005236
005242
005244
005246
005250
005254

005256
005260
005262
005264
005270
005272
005276

005300

103405
050104

162702
004767
00u767

004767
010005
004767
004767
010012
000167

010046
012700

162716
050116
020240
001410
020027
101370

005720
021002
003006
012716
012600
062700
000207

022626

15-AUG-77

000200
001650
002130
000029

002116
00000e

174242

172356
020000

172340

167776
00000z

12 37 PAGE 56
PRRITY OR RELOCATE?

BLO
B!S

SuB
JSR
2% JSR

JSR
MOV
JSR
JSR
MOV
JMP

29
R1.RY

%200.R2
PC., MMREG
PC.GETS1Z

PC. MRXADR
RO. RS
PC,GETSIZ
PC. MAYADR
RO, (R3)
CLRMEM

.PARY 7

;IF SO THEN GO 29

; SUBROQUTINE GETSiZ LORDED R1 WITH BITS 0-12
;OF LOWRDD WHICH HRVE NOW BEEN LORDED IN RY

, SET MEM MANRG. REGISTERS

;PLACE BITS 13-17 OF HIGHEST LOCATION TO BE TESTED
;IN BITS 6-10 OF R2, #160000 IN RO AND BITS 0-12
;OF LOCATION HIGHADD IN R1

; GET THE RDDRESS OF MAX MEM. UNDER TEST

» PREPARE TO SET UP LOCARTION MAXMEM

; GET THE MARXIMUM RDDRESS OF RVRILABLE MEMORY
,AND STORE INTO "MAXHMEM"

,G0 TEST R 24K SLICE RBOVE 28K

,MRAXADR - SUBROUTINE TO GE™ CURRENT 24K SLICE OF MEMORY ADDRESSES RBOVE 28K

»REGISTERS,

,RO= ON ENTRY= #160000 AND ON EXIT=HIGHEST VIRTUAL ADDR UNDER TEST
»R1= LOW ORDER 12 BITS OF VIRTURL TEST RDDRESS
,R2= PAR BLOCK NO CURRENTLY UNDER TEST

MAXADR MOV
MOV

RO, - (SP)

#172356, R0

»PUT MAXIMUM RAVAILABLE RDDRESS ON STACK
»RO=PRR? UNIBUS RDDRESS

, X¥8EGIN LOOP TO FIND PAR RDDORESS UNDER TEST

2% SuB
BIS
CHP
BEQ
CHP
BH1
. XXEND LOOP
TST
CHP
BGT
MOV
3% MoV
ADD
RTS

49 CHP

#20000, (SP)

R1. (SP)
R2.-(RO)
39

RO, #172340

2%

TO FiIND PAR ADDRESS

(RO +

(RO).RZ ., IS THE

4$

#157776., (SP)

(SP)+, RO
#2.R0
PC

(SPY+, (SP)+

, DECREMENT VIRTUAL RDDRESS BY 4K

,SET BITS 11 0 TO MAXIMUM VIRTURL TEST ADDRESS
,DOES CURRENT PAR= TEST BLOCK NO 7
»BRANCH IF YES

+ARE WE AT PARG?

;NO KEEP TRYING

UNDER TEST

,SET TO PAR CURRENT

PAR BLOCK UNDER TEST GTR THAN RLLOWED?
,BRANCH IF YES (FALL INTO ENDPRS)

LEXIT WITH MAXADR= 28K SEGMENT TEST SIZt
,SET RO TO MAXIMUM VIRTURL TEST RDDRESS
»MRKE MAXIMUM MEMORY+2

,AND EXIT MAXRDR ROUTINE

»FIXUP STACK
+AND FALL THRU (0O ENDPAS

SEQ 0056
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DZKMA  MACY11 30(1046) 15-RUG-?7 12 37 PAGE 57
DZKMAD P11 15-RUG-?77 12 36 TYPE ROUTINE FOR ERROR STRCK SEQ 0067
2645 ;%X TYPE ROUTINE FOR ERROR STACK
2646 JE JE TSP A A A
2647 X
2648 X THIS ROUTINE 1S USED TO DETERMINE IF TYPE QUT OF THE ERROR STACK
2649 X FOR ONLY THE FRILING BITS IS REQUIRED OR NOT
2650
2651
2652
2653 005302 032777 000020 173140 ENDPRS BIT %20, aSHR ,ARE WE GOING TO TYPE THE ERROR STACK AND END OF PASS?
2654 005310 001055 BNE SEOP . IF_NOT THEN GO TO SEOP
2666 006312 012746 177777 STPSTK MOV #-1,-(SP) , THE °ROGRAM HAS PEACHED THE END AND ERROR
2656 :STACK AND END OF PRSS WILL BE TYPED OUT
2657 005316 012701 007744 MOV HKENDPRG,R1 ,PLACE THE STARTING RDDRESS OF THE ERROR STACK
2658 ,FOR O TO 4K MEMORY IN Ri
2659 005322 012703 000376 TYPSTK MOV #376,R3
2660 005326 005216 INC (SP) ,IF WE HAVE GONE THRU THE ENTIRE
2661 005330 020137 000310 CHP R1, QRENDSTK MRS THE END OF THE ERROR STACK BEEN REACHED 2
2662 005334 103043 BHIS  SEOP . THEN GO TO TYPE END OF PRSS
2663 005336 112702 000022 MOVE  #18 ,R2
2664 005342 105302 RETSTK DECB  R2 ,'F ALL 16 BITS OF THIS BANK HAVE BEEN CHECKED
2665 005344 C02766 BLT TYPSTK ,BEEN CHECKED FOR ERROR THEN SEE IF THERE
2666 ,1S ANY MORE 4K MEMORY BANK
2667 005346 105721 TSTB  (R1)+ . OTHERWISE CHECK THE BYTE STORED AT (R1)
2668 005350 001274 BEQ  RETSTK ,IF IT IS O WE HILL NOT TYPE IT
2669 005352 020227 000020 CHP RZ. B16 . IS THE POINTER POINTING TO ERROR STACK BYTE
2670 ,MEANT FOR COLLECTING RDDRESS FAILURES FOR
2671 , THE SPECIFIC MEMORY BANK
2672 005356 10340u BLO 2% ,1F NOT THEN GO TO TYPE BIT NUMBER
2673 005360 101026 BH! PARFL AF IT 1S POINTING TO THE STACK LOCATION INTENDED
2674 ,TO COLLECT PARITY FAILURES THEN GO TO PARFL
2675 005362 004767 001012 JSR PC. TPADER , OTHERWISE TYPE “ADDRESS ERROR"
2676 005366 00040Y BR FRAILNM
2677 005370 010237 000312 29 MOV R2,98DECHRD  ,PREPARE TO TYPE THE NUMBER OF THE FAILING BiT
2678 . IN DEC IMAL
2679 005374 004767 00121% JSR PC, TYPDEC ,GO TO TYPE THE BIT NUMBER IN DECIMAL
2680 005400 011637 000312 FAILNM MOV (SP), 98DECHRD . PREPARE TO TYPE THE PAGE NUMBER
2681 005404 004767 001210 JSR PC, $TPDEC . IN DEC IMAL
2682 005410 005043 CLR - (R3)
2683 005412 114113 MOVB - (R1), (R3) ,PREPARE TO PRINTOUT THE NUMBER OF TIMES THIS
2684 ,FAILURE OCCURED
2685 005414 105021 C(LRB  (R1)+ . CLEAR THE ERROR STACK
2686 005416 005043 CLR - (R3)
2687 005420 105237 000314 INCB  @8TYPCNT ,ENABLE THE TYPE OUT OF 1 WORDS
2688 005424 004767 001330 JSR PC,RPTOCT , TYPE THE 4K BANK AND HE NUMBER OF TIMES
2689 . THIS FAILURE WAS SEEN
2690 005430 012703 000376 MOV §376.R3 ,RESET SCRATCH STACK FOR EACH BIT PRINTED
2691 005434 000742 BR RETSTK
2692 005436 004767 000762 PARFL  JSR PC, TPPRER TYPE "PAR ERR"
2693 005442 000756 8R FRILNM
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2694
2695
2696
2697
2698
2699
2700
2701
2702
2?03
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718
2719
2720
2?21
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731
2732
2733
2734
2775
2736
2737
2738
2739
2740
2741

00544y
005446
005452
005456
005460
005464
005472
005474
005500
005506

005514
005522
005526
005532
005534
005540

005542
005546

005552
005556
005562
005564
005570
005572

005574
005600

15-RUG-77
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005002
004767
106737
001046
005237
032777
001015
00M767
047105
051523
005514
013737
004767
013700
001405
004767
000005

000137
000137

004767
013704
014445
020437
101374
000207

004767
000167

002036
000315

000406
000040

001064
020104
021440
000406
001072
0000u2

oooutz

000156
Gc00250

001632
00034y

000210

177752
000402

172756

ouNs20
000

noc

”

s

12 37 PRGE 58

END OF PARSS

. ¥ END OF PRSS

’

’
,
’

L. R & _X_X_J

SEOP CLR
JSR
TET8
BNE
INC
BIT
BNE

TYPEOP JSR
RSC 12

EVEN
MOV
JSR
ACTI1 MOV
BEQ
JSR
RESET

TYPE "END PASS" AND DISRBLE PARRITY
ALSO SERVICE ACT1Y
AND EVERY CONSECUTIVE PRSSES UNLESS BIT 4 OF $SWREG 1S HIGH

R2 .SET R2= PRRITY MODULE DISARBLE CODE
PC.PRARITY ,00 DiSABLE PARITY MODULES {F SELECTED
d# SRVKBB » CONTROL-C TYPED?

CTLC ,BRANCH IF YES-RESTORE LORDERS AND HRLT-
dRSPASS » INCREMENT PRSS COUNT

#40, JSKR ,"END PASS #XX" PRINTOUT WANTED?

RCT11 .BRANCH IF NO

PC, TPCRLF , TYPE CR, LF. AND "END PASS #&"

/END PRSS #/

o# SPASS, JRDECURD ,GET PRSS COUNT
PC, $TPDEC JTYPE T

a®42, RO ,GET THE MONITOR ADDRESS
SDORGN » IF NONE

PC, RLODER »RESTORE XXDP MOHITOR

;RETURN TO RCT11 MONITOR

. X SERVICE XXDP/RACT11

JMP
SDOAGN- JMP

RLODER- JSR
MOV
4$ MOV
CHP
BHI
RTS

o# SENDRD »JUMP TO ACT SERVICE

JRRESTRT ,REPEAT TEST IF NOT UNDER RCT11/XXDP

PC, CLRMM ,STOP MEMORY MANAGEMENT SO CAN RESTORE LORDERS
o# SAVRY. RY ,RESTORE R4 WITH SAVRY

-(RY), -(R5) »RESTORE LOADERS

R4, @RENDSTK

4%

PC ,RETURN FROM RLODER CALL

, CONTROL C HRNDLER

CTLC JSR
JMP

PC.RLODER »RESTORE RBS LORDER
APTHLT . IF NOT APT HRLT AT FATHLT

SEQ 0058
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2742
27243
2744
2745
2746
2747
2748
2749
2750
<751
2752
2753
2754
2755
2756
2757
2758
2759
2760
2761
2762
2763
2764
2765
2766
2767
2768
2769
2770
2771
2772
2773
2774
2775
2776
2777
2778
2?79
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792
2793
279%
2795
2796
2797

005604
005612
005614

005616
005620
005624
005630

005634
005636
005642
005646
005650
005654
005660
005662
005664
005666
005672
005674
005700
005702
005706
005710
005714
005716
005720

005722
005726
005732
0057 34
005736
005742
005744
005746
005750
005752
005756
005760
005762
005766
005770
005776

15-RUG-77

15-AUG-77 12 36

017637
010346
010046

010103
004767
013703
110337

C10346
012703
013743
005043
113713
016643
011143
010043
005043
016313
040013
046300
050013
012700
060700
062700
005316
00237y
005726

105037
105737
001097
105720
106237
001003
105720
005713
100015
122710
001401
105210
122710
001404
032777
001002

12

37 PRGE 59
ERROR HANDL ING ROUTINE

000000 0DO0402 ERROR

001604
000312
000403

000376
0002306

ooo4n2
00C00e

000004
00000u
cozo12
000022

000277

000300

000301

000377

000001
0oou00

172482

1%

MOV
MoV
Mov

» SETUP BANK

6%

EPRTYP
19

MoV
JSR
MOV
MovB

MOV
MOV
MOV
CLR
MOVB
MOV
MOV
Moy
CLR
MOV
BiC
BtC
BIS
MOY
ROD
AOC
DEC
BGE
TST

CLRB
TSTB
BNE
TST8
TST8
BNE
TSTB
TST
BPL
(MPB
BEQ
INCB
CMPB
BEQ
BIT
BNE

NO

»X ERROR HANDL ING ROUTINE

PROGRAM (OMES HERE ERCH TIME AN ERRCP 1S ENCOUNTERED THIS
ROUTINE TYPES OUT THE ERROR MESSAGE IN THE FORMAT GIVEN EARLIER

A(SP), o#SFATAL ,LOAD THE LOCATION SFATAL WITH THE ERROR NLUMBER
R3,-(SP) »SRVE R3

RO. - (SP) ,AND RO ON THE STRCFK

IN FRTAL FOR RPT

R1.R3 ,GET VIRTUAL RDDRESS UNDER TEST FOR GETBNK
PC, GETBNK ;GET BANK NO UNDER TEST INTO PBNK

Q¥PBNK, R3 . GET BANK UNDER TEST

R3. Q8SFATAL+1  ,STORE FAILING BANK NO FOR RPT

R3, -(SP) » TEMPORPRAR LY STORE R3

#376.R3 +MAKE K3 RS THE STACK FOINTER

Q#PASFLG, -(R3) ,QUTPUT THE WORD STORED RT

-(R3)

,PUT ERROR NO. ON ERROR STACK
;PLACE THE RETURN PC AT (R3)

@8SFATAL, (R3)
6(SP), -(R3)

(R1),-(R3) .PLACE BAD DATA,

RO. -(R3) »AND GOOD DRTA ON THE STRACK

-(R3)

4(R3). (RI) . TRKE THE

RO, (R3) LEXCLUSIVE OR OF GCOD AND BRD DATA
4(R3). RO ,TO FIND THE BITS THAT FRILED

RO, (RD ,AND PLRCE IT ON THE STACK

#ENDPRG- -24 RO, THIS CODE BRINGS THE RELAT VE RDORESS
PC.RO ,OF THE STARTING OF THE ERROR STR(CK

#18 . RO .FOR THE SFECIFIC 4K BANK

(SP)

6%

(SP)Y+ »RESTORE THE STRCK POINTER

o% TYPENB .DISABLE ANY TYPE OUT

JRSPRERR ,IF THIS IS PARITY PROBLEM

3% . THEN GO TO 3%

(RO)+ ,OTHERWISE INCREMENT THE EPROR STRCK POQINTER BY 1
J#SRDERR .IF THIS IS ADDRESSING PROBLEM

3% » THEN GO TO 3%

(rO)+ , INCREMENT THE POINTER RO BY 1

(R3) 1S BIT 156 OF (R3) SET?

49 » IF NOT THEN GO TO uS

#377.ROD) ;OTHERWISE SEE F THIS ERROR HRS OCCURED 377 TIMES
5% ,IF SO DON'T BUMP ERROR COUNT

(RO) » INCREMENT THE ERROR COUNTER BY 1

#1, (ROY »HORE THAN {1 ERROR OCCURRED ON THIS BIT?
7% »BRANCH IF NO

#400, SKHP »STOP ERROR PRINTOUT RFTER | WANTED”?

4% ,BRANCH IF YES +DON'T T(PE EFPOP

StQ 0059
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DZKHRD P1d

2798
2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
28210
2811
2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833
2834
2835
2836
2837
2838
2839
2840
28u1
2842
2843
284y
2845
2846
2847
2848
2849
2850
2851
2852
2853

006000
006004
006010
006012
006016
006020
006024
006026
006032
006034
006036
006040
006042

006050
006054

006060
006064
006066
006070
006074
006076
006104

006106
006110

006114

006116

006122
006126

006130

006132
00613y
00e140

006142
006142
006146
006154

006156
006164
006170
00617y

15-RUG-77

15-AUG-77 12 36

105237
105737
001411
004767
000411
105737
001403
0C4767
000403
105720
006313
001342
112737

oo0u?e7
0o0u?e?

005037
012600
C12603
105737
001404
012737
ooouN 3

016246
nas’7?

100405

N04767

105737
001401

000000

012602
062716
000237

00u767
051105
000043

017637
105237
012703
013742

000277
000300

000406
000301
000346

000006
001150
000e22
000300

00Cu 20
n00ocCot

17233

001546
afalalalpe

000002

0004 1o
047622

000000
000314
000376
000402

N0021u

nNQ4an

0201.2

Noo%ac

12 37 PRAGE 60

ERROR HANDL ING ROUTINE

7%
4%

6%

£S

109

FNDERR

°S

4%

6%

FATERR
SEQEFR

INCB o8 TYPENSB
TSTh OFSPRERR
BEG 69
JSR PC, TPPRER
BR 8¢
TSTB ¥ SADERR
BEQ 1%
JSR PC, TPADERR
BR 8%
TST8 (RO)+
ASL (R}
BNE 29
MOVB 86, R TYPONT
JSR PC.PUTADR
JSR PC, TYPERR
CLR QR SPRERR
MOV (SPs+. R0
MOV (SP)+.R3
TSTE R SENY
BEQ 2%
MOV 1. RSNSGTY
BR FATHLT
MOV R2 -(SP)
TET aSHR
BMI e

CHECK FOR CONTROL-C KEY
JSR PC. CHECKC
TSTB oRbL2
BEQ 6%
HALT
MOV (SP1+.RZ
RDD 82, ¢SP)
k75 Fe
JSR PC TPCRLF
RSC1Z /ERROR &/
EVEN
MOV OLSP), 98SFRTARL
INCB OB TYPCNT
MOV $376.R3
MOV oRSFRATAL -(R

,ENABLE THE TYPE OUT ROUTINE

,PARITY ERROR?

.BRANCH IF NO

+ELSE TYPE "PAR ERR"

;AND DON'T TEST INDIVIDURL BIT FRILURES
. RDDRESS ERROR?

»BRANCH IF NO

;PRINT "RDR ERR"

,POINT TQ NEXT ENTRY IN ERROR STRCK

;1S THERE STILL AN ERROR BIT SET IN ERROR

,BR IF YES - KEEP FILLING ERROR STRIK

, TELL TYPOCT TO TYPE 6 WORDS OF ERROR STACK

, THE STACK POINTED BY R3

.GO TO THE SUBROUTINE TQ PLRCE THE RDDRESS IN R1
,AT LOCATIONS (R3) AMD (R3-2)

, TYPE ERROR STACK (7 HORDS)

,CLEAR ADDRESS/PARITY ERROP FLAGS
.RESTORE RO

.AND RJ

,ARE WE RUNNING UNDER RPT?

. IF NOT THEN TEST FOR HALT
,OTHERWISE INFORM THE APT

.GOTQ FATHLT AND WRIT FOR APT

-SRVE R2 TEMP

,DOES THE OPERATOP REQUIPE THE PROGRAM TO HALT
. ON ERRQR

. IF SO THEN HALT ON EFROR

. IF CONTROL-C TYPED THEN PRINT ERROP HISTORY
.AND HARLT AT FATHLT

.ARE WE RUNNING UNDER RCT?

.BRANCH IF NO

,PROGRAM HAS HALTED ON ERPOR. R1 IS POINTING
,TO A LOCATION WHICH SHOULD HRVE CONTRINED

. THE WORD STORED IN RO

.RESTORE R2

RESTORE THE RETURN RDOPESS

LREVURN FROI THE SUbFCLT WL

. TYPE "ERPQR R"

.LORD THE LOCRTION SFRTAL W'TH THE EPPCR NUMBEP
. FELL STPNUM TO TYPE 1 HOQPC

. STPNUM USES P3 RS STRCK

.PUT EPROF NO ON STARCH

SEQ 0060



DZ2vMA  MACY11 30(1046) 15-RUG-77 12 37 PRGE 61

LZKMRD P11 156-AUG-?7 12 le ERROR HANDL ING ROUTINE SEQ 0061
2854 006200 005743 TST -(R3) STPNUM REQUIRES THIS
2855 006202 004767 000562 JSR PC.FATYP » TYPE ERROR NO
2856 006206 105737 000420 APTMLT TSTB O¥SENV , RUNNING UNDER APT?
2857 006212 001326 BNE FNDERR .BRANCH IF YES
2858 006214 00000C CATHLT HALY ,FRTAL ERROR OR ( MALT
28569 O00621e 000137 000280 JMP OSRESTRTY ,RESTART TCST SUT DON'T CLERR PASS (OUNT
2860 ,IN CARSE ( RESTART
2861
2862
<863 . PRRERR
864 . PRRITY TRAP HANDLER
2865 .COME HERE FROM A YRAP TO 11y
2866 . THIS ROUTINE SERRCHES THE RVAILARBLE PRARITY MODULES AND IF ONE
286~ ,HRS A PARITY ERROR BIT SET THE GET THE PARITY ERRCR RDDRESS
2868 ,AND CALL THE "ERROR" ROUTINE TO PRINT ERROR MESSRGE
Eggg . 1F NO PARRITY ERROR BiITS CAN BE FOUND A FRTAL ERROR 'S DONE
2871 .REGISTER US AGE
2872 .RO= HOLDS PARITY MODULE ADDRESSES
%g;I .P1= GETS ERFOR RDDRESS FOR "ERROR™ (CALL
y
2875 GOez2ZZ 012637 00035s PAPERR MOV (SP)+, QRPRRSP ,SET PAPSP TO RETURN RDDRESS
2876 006226 011837 000x60 MoV (SP), Q8PARPS . SRVE PSH FOR RETURN
2877 006232 013706 000350 MOV 28 SAVRG, SP ,AND RESET THE SP SINCE NOT ENOUGH STACK ROOM
2878 .TO COMPLETE THE ERRORF SERVICE ROUTINE
2879 006236 010067 0Q0C132 MOV RO, SAVRO SAVE RO DURING PRRITY SERVICE
2880 006242 010167 000:30 MoV R1. SAVR! .SAVE R1 DURING PRRITY SERVICE
2881 006246 013701 000352 MOy O%PRARMNMAP. R1 .GET PRARITY RVRAILABLE MRARP
288§ 006252 012700 172100 MOV #172100.RO ,PD= FIRST PARITY ADDRESS
288
2884 006256 005701 TST P ANY PARITY MODULES RVAILABLE”
2885 006260 001442 BEG 4% .BR IF NO -FRTAL EPROR-
2886 006262 000241 CLC
2887 00626 006001 19 ROR R1 "SHIFT PRRITY MRP BIT INTG C BIT
2888 006266 103005 BCC 2% .BRANCH IF THIS PARITY MODULE NOT AVAILABLE
2889 006270 005710 ST (PO .PARITY MODULE ERROR BIT SET?
2890 006272 100406 BMi kL) ,BRANCH IF YES -CALL "ERFOR™ ROUTINE
2891 006274 020027 172135¢c (HP RO.%#1°2136 .DONE ALL PARITY MODULES?
2892 006300 002032 BGE 4s .BR IF YES- GO TC FRATAL ERROR CALL-
2893 006302 0627030 3J0000c % ADD #2.P0  .POINYT TO NEXT PRRITY RDDRESS
2894 006306 000766 BR 16 .AND KEEP TRYING
2895 006310 042710 100000 38 BiC #1C0000. RO CLERAR PARITY ERROR BIT
2896 006314 01100% MOV (POY.PY .GET PRARITY MODULE CSP
2897 006316 00610t ROL R SHIFT ERROR RADDRESS BITS 11-5 INTD 16-9
2898 006320 006101 ROL R1
2899 006322 00610t ROL R
2900 00e324 006101 ROL RI
2901 006326 04270% 000777 BIC #772.01 SAME ERPOP RDDRESS ONLY
2902 006332 105237 000200 tNCB IR SPRERR .TELL "CRROR" PARITY EPROR <ALL
2903 006336 004?67 177242 JSR PC.ERROP . JERRORX REPORT EPRORF MESSRGE
2904 006342 000050 50 ISSASRERROR NUMBEP S5018%314
2905
2906 006344 016700 000024 MOV SRVR0. RO .RESTORE RO
2907 006350 016701 000022 MOV SAURY, RY RESTORE R1
2908 006354 013746 700360 MOV S#PARPS. - SP) SET RETUPN PSH ON STA(Ce

2909 006360 013746 000356 MOV QEPARSP -(SP AND SET RETURPN BCOFEZS "N THOK
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MaCY11 30r1046)
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2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
<921
2922
2923
<924
2925
2926
2927
2928
2929
2930
2931
29132
2933
2934
2915
2936
2937
2938

006364

006366
006366
006372

006374
006376

00e400
0064 0u
006406
006412
006420

006422

0064 24
0064 30
0064 32
0064 36
00eh LY

006446

gooo02

0ou767
000051

000000
000600

105737
001406
00u767
Q42101
000122

00207

106737
001406
004”67
Qw0520
ooco1cs

00G20°

15-RUG
16-RUG-77 12 3b

172850

000277

000160
gz0122

0002?”

0001 24
n2erzs

-7?

12 37 PRGE &2

051108

-

m

ERROR HANDL ING ROUTINE

RTI ,RETURN TO TEST WHERE PRRITY TRAP OCCURRED
,gOHE HERE 1F NO PRRITY ERROR FLAG FOUND SET
"
JSR PC.FRTERR , XERRORX REPORT ERRGR MESSAGE AND HALT AT FRTHLT

51 , RXXXXXERROR NUMBEP SiXxxxaxx

.RC+R1 ARE SAVED HMERE FOR PARITY TRAP DUE TO INSUFFICIENT
.STACK SPACE BETWEEN 500-450

SRYRO N ., SAVE RO DURING PRRITY TRRP SEPVICE
SAVRT 0 .SAVE R1 DURING PAR1TY TRAP SERVICE

TPACER 7578 S8 TYPENB + TYPE ERROR?

Bta 18 .BRANCH IF NO
JSR PC.PNTMES . TYPE CR., LF RND "RDR ER"
ASC12 ‘RDR ERR -
EVEN
19 PTS PC
TPPPER TSTH o8 TYPENS ERPOP PPINTOUTS ALLOWED?
BEG 16 CBPANCH IF NO
JSR PC.PNTHES GO TG TYPE CR. LF ANG "PRR EPP”
RSCiIZ -PAR ERR-
EN[N
14 pIY’” FC

StEQ 0062
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L2KMeD P11

2939
2940
2941
2942
2943
294y
2945
2946
2947
2948
2949
2950
2951
2952
2953
<954
2955
2956
2957
2958
2959
2960
2961
2962
2963
968
2965
2966
2967
2948
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2980
2981
2982
2983
2984
2985
2986

006450
006452
006456
006460
006462
006464
006466
00e470
006474
006476
006500
006504
006506
006510
NCe512
006516
000522

ce524

006526
0065 34
006516
006542
006544
006550

006552
006556

006562

006564
006570

006572
006600
006602
006610
006612

15-RUG-77

16-AUG-?7 12 36

010146
016601
105721
001376
ooC412
010146
010046
016601
112100
001402
004767
000773
C12600
005201
042701
010166

012601
Q0L A

132737
001005
105737
100375
110037
0004 0u

004767
005015
006562
000207

004767
000735

0327277
001323
123737
001717
00076u

Qoooc2

000004

000022

000001
000002

0oanuo
177564
177560

1777086

0090

177702

000020
NocaGu2Z

n00u4 1

171650
N000ue

NOTYP
“s

STYPE

4$
RETT+P

STPCHP
2%

4s
FCRLF

EXTYP
TPCRLF

PNTHMES

12 37 PARGE 63
TYPE QUT ROUTINE

. X TYPE OUT RCUTINE

B 78
BNE
TS78
BPL
MOVB
BR

JSR
RSCIZ
EVEN

RTS

JSR
BR

B'T
BNE
CMPB
BEQ
B8R

THIS ROUTINE 1S USED BY THE PROGRAM TC TYPE OQUT ANY CHRRACTER

R1.-.SP)

2(SP). R1

(R1)+ ,AF THIS TYPE OUT HRS BEEN SUPRESSED THEN
49 ,PREPARE TO RETURN

RETTYP

R1.-(SP) , SRVE R1

RO.-SP) ,AND RO ON THE STR(K

Y(SP).R1 ,PLACE THE RADDRESS OF MESSAGE TC BE TYPED IN R1
(R1)+.RQ ,PLACE THE BYTE TO BE TYPED IN RO

4e JAF 1T IS END OF MESSAGE THEN GO TO u$
PC.STPCHR ,OTHERWISE GO TC TYPE THE CONTENTS OF RO
29

(SP)+.RO ,RESTOPE RO

R1 .CAUSE P1 TO

#1.R1 ,POINT TO EVEN RDDRESS

R1,2(SP) .MODIFY THE RETURN ARDDRESS

(SP)Y+,. R .RESTORE P!}

EXTYP .AND RETURN VIR RTS PC

#40, ORSENUN LMOYE TYPE OUTS BEEN DISABLED?

4e IF SO THEN RETURN FKOI THE SUBPOUTINE
IRSTPS WAIT MERE

2% ,UNTIL THE PRINTER IS RERDY

RO. Q%9TPB LORD DATR TC BE TYPED INTY DRTR PEG
EXTYP , RETURN

PC.STYPE

(16>¢12, L CR/LF

PC RETJRN

PC.PCRLF . TYPE CR-LF

STYPE ,NOW GO TO TYPE THE REST OF THE MESSAGE
#20, oSUR ,PRINTOUTS RLLOWED?

NOTYP .BRANCH {f NO

oRUZ, JRUD ., RUNNING UNDER ACT 11°

NOTYP BRANCH IF YES -NOT PRINTOUT-

TPCRLF ,SEND CR/LF AND TrPE MESSAGE

SEQ 0063




DZKHR
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2987
2988
2989
2990
2991
2992
2993
2994
2995
2996
2997
2998
2999
3000
3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014

006614

006620
006622

006626
006632

006634
006640
006642
006646
006652
006656
006662
006666

006672
006700

30(1046)
16-AUG-?77

004767

005046
013746

162716
002403

005266
000772
062716
062716
112667
052716
112667
004767

020040
000207

15-RUG-77 12: 37 PRGE 64
ROUTINE TO TYPE OUT R DECIMAL NUMBER

12 36

177732

000312
000012

000002

000012
000060
000020
000060
000007
177572

03C040 0N00Ce0

TYPDEC

$TPDEC:

29

4

6%

I

.: KOUTINE TO TYPE OUT R DECIMAL NUMBER

THIS ROUTINE 1S USED TO CONVERT THE CONTENTS OF LOCATION
DECWRD TO DECIMAL NUMBERS AND TYPE THEN FOLLOWING 3 SPRCES

6 PE M P

JSR

CLR
MoV

SuB
BLT

INC
BR
ADD
BIS
MOvB
8IS
MOVB
JSR

RSC12Z
. EVEN
RTS

PC,PCRLF

-(SP)
O#DECHRD. -(SP) ,GET THE WORD THRT HAS TO BE CONVERTED TO A

;TYPE CR/LF

»DECIMAL NUMBER

#10 ., (SP)

L3 ) ,|F THE NUMBER IN (SP) WRS LESS THAN 10. THEN
;60 TO u$

2(SP) ,OTHERWISE ADD 1 TO THE LOCRTION STORING 10°'S DIGIT

2% ,AND RETURN TO 29

#10 ., (SP)

#60, (SP) ;MAKE THE CONTENTS OF (SP) R DECIMAL NUMBER

(SP)+.,6%-2 ,PLACE THE 1'S DIGIT TO BE TYPED

#60. (SP) ;MAKE THE CONTENTS OF (SP) R DECIMAL NUMBER

(SP)+,6%-3 ,PLACE THE 10'S DIGIT TO BE TYPED

PC,STYPE ,G0 TO TYPE THE NUMBER IN DECIMAL FOLLOWED BY
» 3 SPRCES

/ 00/

PC ,PETURN FROM THE SUBROUTINE

SEQ 0064
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DZKMRD P11

3015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030
3031
3032
3033
3034
3035
3036
3037
3038
3039
3040
3041
3042
3043
304y
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054
3055
3056
3057
3058
3059
3060
3061
3062
3063
3064
3065
3066
3067

006702
006710
006712
006716
006722
006724

006726
006730
0067 34
006740
006742
006744
006746
006750
006752
006754
006756
006760
006764

006770
006772
006776
007000
007002
007004
007010
007014
007016
007020
007022
00702y
007026
007032
007034
007040
007042

15-RUG-77

15-AUG-77 12: 36

032777
001054
004767
004767
000447
C12123

012113
105237
052743
106113
103376
005000
106113
006100
106113
006100
000405
00u4767
020040

005000
012723
000241
006113
006100
052700
004767
005000
006113
006100
006113
006100
105363
001361
105337
001347
000207

020000

177634
000012

00031y
00000u

177500
000040

000006

000060
177512

177776
00031y

171540 TYPERR

OCTTYP:

TYPOCT
2%

RPTOCT.

FATYP-
$TPNUM
49

OCTXT

12: 37 PRGE 65
OCTAL TYPE

~ - . N ~ LY ~
L. E R B _E K R B _X_JE_X_X_J

S S N R Y

BIT
BNE
JSR
JSR
BR

MOV

MOV
INCB
BI1S
ROLS
8CC
CLR
ROLB

ROLSB
ROL

JSR
RSC12
EVEN

CLR

MOV

CLC

ROL

ROL

BIS

JSR

CLR

ROL

ROL

ROL

ROL

DECB

BNE

DECB

BNE

RTS

OUT ROUTINE

OCTAL TYPE OUT RGUTINE

THIS ROUTINE 1S USED TO TYPE OUT THE CCTAL VALUES

CONTROL SHOULD COME TO THIS ROUTINE WITH R3 POINTING TO
THE LOW ORDER BITS (I.E. B!TS 0-15) OF THE RDDRESS TO

BE TYPED WHERE RS R3-2Z SHOULD CONTRIN THE HIGH ORDER BITS

(1.E. BITS 16 & 17)

CONTENTS OF LOCARTION R3-1 AND RO ARE

DESTROYED BY THIS SUBROUT INE
BYTE TYPCNT SHOULD BE SET TO THE NUMBER OF WORDS THRT HRAVE

TO Bt TYPED.

#20000, oSHR
0CTXT
PC.PCRLF
PC. TYPOCT
OCTXT
(R1)+, (R3)+

(R1)+, (R3)
QR TYPCNT
#4, -(R3)
(R3)

2%

RO

(R3)

RO

(R3)

RO
STPNUN
PC, STYPE
/7

RO
#6, (R2) +

(R3)

RO

#60. RO
PC, STPCHR

4%

QR TYPONT
RPTOCT
PC

;ERROR PRINTOUT WANTED?

;BRANCH IF NO

; TYPE CR/LF

. TYPE OCTAL NO.

;RETURN VIR RTS PC

,;Lﬂgg THE HIGH ORDER BITS AT LOCATION POINTED
,BY

»AND NOW PLACE THE LOW ORDER BITS

;ENRBLE THE TYPE OUT OF ONE OCTAL WORD

+GET BITS 17 & 16 INTO RO

» TYPE 3 SPRCES

+ENARBLE THE TYPE OUT OF & OCTAL DIGITS

;PLACE THE CARRY FROM (R3) IN RO
+OR THE CONTENTS OF RO WITH AN RSCII O
» TYPE THE OCTAL NUMBER STORED IN RO

»PLACE THE CRARRY FROM (R3) IN RO

+PLACE THE CRRRY FROM (R3) IN RO

»IF WE HAVEN'T TYPED THE & OCTAL DIGITS
» THEN REFERT FROM 4%

»|F ALL THE WORDS REQUIRED HRVE NOT BEEN
+TYPED THEN REPEAT FROM RPTOCT

StQ 0065
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3068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
3100
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110
3111
3112
3113
3114
3115

007044
007050

007054
007062
007064
007070
007074
007100
007104

007110
007114
007116
007122
007124
007130
007132
007136
007142
007146
007152
0N7154
007160
007162
007166

007170
007172
007176
007204

007206
007212

007214

007216
007222

15-RUG-77
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012702
105037

032777
001441
012700
012720
012710
005037
105237

C12701
005021
062702
010221
020127
103772
012711
012701
012721
020127
101773
005237
005010
012740
000207

022626
004767
047516

000
007206
004767
000052

000761

013702
000712

001409
00027e

010000
000004
007170
000340
177572
000276
172340
000200
172356
007000
172300
077406
172316
177872

Co010u

177366

Oue440

176730

172354

171366

043516

12: 37 PRGE 66
SUBROUTINE FOR MEMORY MANRGEMENT

B 6

;X KOUTINE TO SET UP MEMORY MANRGEMENT REGISTERS

’
’

L. X X _E_R_X_J

L S )

MEMMNG. MOV
MMREG

BIT
BEQ
MOV
Mov
MoV
CLR

INCB

MoV
CLR
2% ADD
MoV
CHP
BLO
MOV
MOV
4$ MOV
CMP

BLOS

INC
SRETMM- (LR
MOV
RETMM  RTS

NOMHM CMP
JSR

RSC12
EVEN

JSR
52

BR

UPMM MOV
BR

CLRB

PROGRAM CONTROL COMES HERE TO DETERMINE IF THE MEMORY MANRGEMENT
IS AVAILABLE OR NOT,

AND IF IT IS RVAILABLE THEN WHETHER

THE MEMORY ABOVE 28K IS REQUIRED TO BE TESTED OR NOT.

#1400, R2
Q¥ MMAVA

#10000. dSHR
RETMM

’“I RO
#NOMM, (RO)+
#340. (RO)
o¥#SR0O

IR MMAVA

$172340.R1
(R1)+
#200.R2
R2. (R1)+
Ri,#172356
29

#7600, (R1)
#172300.R1

#77406. (R1)+

R1.8172316
4%

o#SRO

(RO)
#BUSER, - (RO)
PC

(SP)+, (SP)+

PC, TPCRLF
/NO MNG/

PC.FATERR

SRETMM

d#172354,R2
MMREG

;CLERR THE BYTE THART IS SUPPOSED TO INDICATE
;THAT MEM. MANAG. 1S AVAILABLE FOR TESTING

;HRAS THE OPERATOR ASKED TO CHECK MEMORY MANRG 7
; IF NOT THEN RETURN FROM THE SUBROUT!NE

;PREPARE TO SETUP TIME OUT VECTOR

;RETURN RDDRESS TO NOMM

,AND WITH A PSH OF 340

;TRY TO RERCH MEM. MANRG. SRO

'éFTéT IS AVAILABLE THEN SET MEM MANAG RVRILABLE
. BY

+R1 1S POINTING TO PARO

,PARO WILL POINT TO BANK 0

,SETUP PAR1-PRRSE

;PRR7 1S POINTING TO THE 1/0 PRGE
. SETUP PDRO-PDR?7

;ENRBLE MEM MANAG
.RESTORE T{ME OUT TRRP VECTOR FOR RNY FUTURE TRAP

,RESTORE STRCK POINTER
, TYPE "NO MEMORY MANAGEMENT MESSAGE

. XERRORX REPORT ERROR MESSAGE AND HALY RT FATHLT
» XXXXXKERROR NUMBER SZXXXXXX

., RESTORE TIME OUT TRAP VECTOR
,PREPARE TO UPDATE MEMORY MRANRG PREGISTERS

SEQ 0066
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3116
3117
J118
3119
3120
N2
3122
3123
3124
3125
3126
3127
3128
2129
3130
3131
3132
3133
3134
3135
3136
3137
3138
3139
3140
3141
3142
3143
J14y
31us
3146
3147
3148
3149
3150
3161
3162
3163
3154
3155
3156
3157
3168
3159
3160
3161
3162
3163
3164
3165
J166

007224
007230
0072132
007236
007240
007242
007246
007250
007254
007256
007260
007264
007266
007272
007274
007276
007300
007302
007 304
007306
007310
007212

007314
007320

007322
007326

15-RUG-77
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005063
g1C113
105737
001425
010146
042701
040113
052701
006001
103376
062701
011101
052701
006101
103376
006101
006143
006101
006123
050113
012601
000207

c16143
00504 3

116113
000207

172776
000276

01727727
004000

172340
01000

000001

177277

12 37 PAGE 67
18 31T ADDRESS GENERATOR

PUTRDR

2%

4s

6%

GE TROR

»X% 18 81T ADDRESS GENERATOR

- - e W - ~ - -
P P& ¢ P& P& ¢ M P

CLR
MOV
TST8
BEQ
MOV
B1C
BiIC
BIS
ROR
BCC
RDD
Mov
BIS
ROL
BCC
ROL
ROL
ROL
ROL
BIS
MOV
RTS

~ L S N R

L E R N K _N_JX_X_N_X_J

~

MOV
CLR

MOV
RTS

THIS SUBROUTINE IS USED TO PLRCE THE ADDRESS STORED IN R1
IN THE LOCATION POINTED BY R3. THE ADCRESS IN R1 IS CONVERTED

TO AN 18 BIT ADDRESS ONLY IF MEM MANAG

IS RVILABLE IN WHICH

CASE THE HIGH ORDER BITS OF THE RDDRESS ARE PLARCED IN LOCATION

POINTED BY R3-2

-2(RY)
R1, (R3)
J#MMAVA
6%
Rl"(SP)
#17777.R1
R1,(RD)
#4000.R1
R1

2%
#172340.R1
(R1),R1
#10000.RY

(R +
R1, (R3)
(SPY+.R1
PC

+¥ GET ADDRESS FROM THE

P e e A A A A A R ettt

,PLACE THE RDDRESS STORED IN R1 IN LOCATION (R3)
, IS THE MEM. MANRG. AVAILABLE ?

, IF NOT THEN RETURN FROM THE SUBROUTINE

. SAVE R}

,CLERR BITS 0-12 OF THE ADDRESS IN R1

,LEAVE B8ITS 0-12 OF THE RDORESS IN (R3)

.PREPRRE TO SHIFT R1 BY 12 PLRCES

,GET THE NUMBER OF PAR IN Ri

.GET THE RADDRESS OF PAR IN R1

,LORAD R1 WITH THE CONTENTS OF PAR

,PLACE THE RDDRESS BITS 13-17 IN B8ITS 11-15 OF Rt
,PLACE BIT 17 IN LOCATION POINTED BY R3-2

.PLACE BIT 16 OF THE RADDRESS

+PLACE BITS 13-15 OF THE RADDRESS IN LOCATION (R3)
,RESTORE R1

,RETURN FROM THE SUBROUT INE

APT MARILBOX

THYIS SUBROUTINE 1S USED TO GET ADDRESS FROM APT MAILBOX AND
PLACE IT IN THE LOCATION USED BY THE PROGRAM TO DEFINE THE

MEMORY BOUNDRIES

PROGRAM CONTROL SHOULD CCME TO THIS SUBROUTINE HITH R1 POINT-
ING TO THE MEMORY TYPE IN " 1€ APT MAILBOX AND R3 POINTING TO
THE LOCATION+2 WHERE THE LOW ORDER BITS OF THE RDDRESS HRVE

TO BE PLACED

1(R1), -(R3)

-(RY)

-1(R1), (R

PC

,PLACE THE LOW ORDER BITS OF THE RDDRESS
,CLEAR THE LOCATION WHERE THE H'GH ORDER BITS
»HRVE Ty BE PLRCED

,PLRCE BITS 16 & 17

,RETURN FROM THE SUBROUTINE

SEQ 0067
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3167
3168
3169
3170
3171
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
3182
31383
3184
3185
3186
3187
3188
3189
3190
31N
3192
3193
3194
3195
3196
3197
3198
3199
3200
3201
3202
3203
3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
3214
3215
3216
3217
3218
3219
3220
3221
3222

007330

007334
007336
007340
007 34y
067350
007352
007354
007356
007362
007364
007370
007374
007376
007400
00740y
007406

007410
007414
007416
007422
007426

007430
007432
007434
007440

15-RAUG-77
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105237

012301
011302
042702
052702
006001
006002
10337%
106737
001405
105037
052702
000765
012301
012700
040001
000207

105737
001404
005037
105037
000237

010046
010346
042703
0562703

000315

Q1727277
Q00040

000315
000315
000100

160000

000276

127572
000276

0172727
010000

12- 37 PRGE 68
CONVERT 18

SGTSIZ  INCB

GETSIZ MOV
MOV
BIC
29 BIS
4$- ROR
ROR
8CC
TSTB
BEQ
CLRB
BIS
BR
6% MOV
MOV
BIC
RTZ

D 6

BIT ADORESS TO THE PAR FORM

CONVERT 18 BIT ADDRESS TO THE PAR FORHM

THIS SUBROUTINE (S USED TO CONVERT 18 B8iT RDDRESS STORED IN
LOCATIONS POINTED BY R3 AND R3+42 TO THE FORM IT WILL BE STORED
IN A PAR. THE RESULT IS LEFT IN RZ R1 IS LORDED WITH BITS
0-12 OF THE ADDRESS AND RO WITH 160000

J#SAVKBB ;PREPRRE TO PLACE RDDRESS BITS 13-17 IN BITS
;0-4% OF R2

(R3)+, R1

(R3).R2 ,LOARD R2 WITH THE LOW ORDER BITS OF THE RDDRESS

#17777.R2 ,CLEAR RDDRESS BITS 0-12

#40.R2

R1

R2 ,ROTATE R1 AND R2 7 TIMES

4%

o%#SAVKEBB

69

2% SAVKBB

néOO,RZ

Y

(R3)+. R ,PLACE THE LOW ORDER RDDRESS BITS IN R1

#160000. RO

RO.R1 ,LEAVE BITS 0-12 OF THE ADDRESS IN R1

PC ,RETURN FROM THc SUBRORNE

, % SUBROUTINE TO DISABLE MEMORY MANAGEMENT

CLRHM  TSTB
BEQ
CLR
(LRSB

18 RTS

X GET BANK NO

THIS SUBROUTINE 1S CRALLED TO DISRBLE THE MEMORY MANRGEMENY
UNIT

o#MMAVA ,WAS THE MEMORY MANRGEMENT ENARBLED 7
19 ;JF NOT THEN GO TG 19

d#SRO ,DISABLE THE MEMORY MANRGEMENT

J#MMAVA ,AND DO NOT ATTEMPT TO TEST MEM MANRG
PC ,RETURN FROM THE SUBROUT INE

UNDER TEST

CALLED BY ERRTYP AND TST13 TO GET BRANK NO UNDER TEST INTO PBNK

. REGISTERS

.RO=POINTER TO PRAR UNDER TEST
.R3=VIRTURL RDDRESS ON ENTRY
,RO+RI ARE RESTORED ON EXIT

GETBNK- MOV
MOV
BIC
BIS

R3.-(SP) »SAVE R3
#17777.R3 ,SAVE ONLY VIRTURL BANK BITS
#10000.R3 ,SETUP R3 SHIFT BIT

SEQ 0068
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UZKHAD

3223
3224
3225
3226
3227
3228
3229
3230
3231
3232
3233
I234
3235
3236
3237
3238
3239
3240
3241
RYA W
3243
3244
3245
3246
I247
3248
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
3277
3278

MACY11 30(10u6)

P11

007444
007446
007450
007452
007456

007460
007462
007466
007470
007472
007474
007476
007502
007504
007506

007510
007516

007520
007524
007530
007532
007536
007542
007546
007550
007554
007556
007560
007562
007566
007570

16-RUG-77
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000241
006003
103176
105737
001407

006303
062703
011300
006300
000300
110002
010337
012603
012600
000207

032777
001460

012700
012710
060710
005037
012701
012703
010241
050337
000241
006003
103372
012710
005702
001433

000276

172340

000312

004000
00000u
000122
000352
172140
100000

000352

coo104

170732

12 37 PAGE 69

E 6

SUBROUTINE TO DISABLE HMEMORY MANRGEMENT

,SHIFT A BANK BIT

;UNTIL IN BITS €2.0> OF R3
,MEMORY MRNRGEMENT UNDER TEST?
;NO EXIT

,MRKE R3 PAR ADDRESS OFFSET
+MAKE FULL PAR ADDRESS
;GET PAR CONTENTS

,SHIFT BANK BITS TO BITS <7 O
»SET R3 TO PHYSICAL BANK NO
.STORE PHYSICAL BRNK NO
,RESTORE R3

,RESTORE RO

CLC

1% ROR R3
BCC 19
TSTB J¥MMAVA
BEQ 2%

»GET PAR RDDRESS AND PHYSICAL BRANK NO.
ASL R3
RDD #172340.R3
MoV (R3),RO
ASL RO
SHRB RO
MOVB RO.R3

2% MOV R3, a¥PBNK
HOV (SP)+,R3
MoV (SP)+,RO
RTS PC

PARiTY ENRBLE/DISABLE ROUTINE

REGISTER USAGE.

»RETURN TO CALLER

IS SET=376

,RO= POINTS TO BUS TIMEOUT TRAP VECTOR (LOC 4)
,R1z HOLDS PARITY MODULE UNIBUS RDDRESS
,R2= ON ENTRY HOLDS ENRBLE/DISRBLE CODE
, IF R2=0 THEN DISABLE
, IF R2=1 THEN ENRBLE
,R3= SCRATCH TO SETUP LOC PRRMAP WITH AR MAP OF PARPITY MODULES PRESENT
+CALL IS
, MOV #1,RZ ,ENRBLE CODE
. JSR PC.PARITY
PARITY BIT #4000, JSKR ,PARITY TEST WANTED"?
BEQ 6% . BRANCH IF NO
MOV #4,R0O ,POINT RO TO BUS TIMEOUT RDDRESS
MOV #5%9- -6, (RO) »,SET RETURN FROM TIMEOUT TRAP T0O 5%
ADD PC, (RO) » IN THE CURRENT BRNK
) CLR J# PARMAP »CLERR PARITY MAP HOLDER
MOV #172140, R ;SET R1 TO LAST PARITY MODULE RDDRESS+2
MOV #100000.R3 ,SET R3 TO PARMAP RVAILABLE CODt BEGIN
2% MOV RZ,-(RY) +ENRBLE A PARITY MODULE+TRAP IF NOT RVAILRBLE
81S R3. J#PARNMAP +NO TRAP TO 5%, SO SET PARITY RAVAILABLE
Lc
3% ROR R3 .SETUP NEXT PRRMARP BIT
BCC 2% .BRANCH IF NOT DONE ALL PRR!TY RODDRESSES
MOV #BUSER, (RO) ,RESET BUS TIMEOUT TRAP VECTOR
TST R2 , IS THIS A DISABLE CALL?
BEQ 6% ,BRANCH IF YES (EXIT)

IS SET AND "PAR™ITY 1S PRINTED

SEQ 0069

THIS ROUTINE ENRBLES OR DISABLES PARITY MODULES RAND PRINTS RSSOCIATED MEASSAGES
. iF PARITY AVAILABLE THEN BIT13 OF "REL"
' ALSO THE BRACKGROUND TEST PATTERN (LOC BRAKPRT)
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3279
3280
3281
3282
3283
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293
3294
3295
3296
3297
3298
3299

007572
007576
007600
007604
007612

007614
007620
007622
007630
007636
007642
007650

007652

15-AUG-77
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005737
001011
004’67
047516

000
007614
004767
000053

152737
012737

004767
040520

000
007652
000405

000352
176760
050040

176322

000040
000376

176722
044522

051101

000405
000316

054524

F o6
SUBROUTINE TO DISRBLE MEMORY MANRGEMENT

TST J¥PARMAP

BNE 4§ ;BRANCH IF YES
JSR PC, TPCRLF +PRINT "NO PARR
RSC1Z /NO PAR/

EVEN
JSR PC.FATERR

12 37 PRGE 70

48 8158 #40, AREL
JSR PC, TPCRLF
RSCIZ /PARITY/

EVEN
BR EXITC

.GET HERE IF PARITY ADORESS TIMED OUT TO LOC

;WERE ANY PARARITY MODULES FOUND?

; XERRORX REPORT ERROR MESSAGE AND HRLT AT FATHLT
53 » XXXXXXERROR NUMBER B53XXXXXX

;SET PARITY UNDER TEST FLAG
MOV #3760, o#BRAKPAT  ;SET BACKGROUND PATTERN TO
,WORST CASE PRRITY CODE
»PRINT "TST PARITY"

+AND EXIT VIR RTS PC

Y

Se¢ 0070
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3300
3301
3302
3303
3304
3305
3306
3307
3308
3309
3310
3N
3312
3313
3314
3315
3316
3317
3318
3319
3320
3321
3322
3323
3324
3325
3326
3327
3328
3329
3330
3331
3332
3333
33134
3335
3336

007654
007656

007660
007666
007666

007670
007674
007700
007702
007706
007712
007716
007720
0G7724
007730

007734

007744

15-RUG-77

15-RUG-77 12 36
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G 6

SUBROUTINE TO DISRBLE MEMORY MANAGEMENT

(SP)+, (SP)+ +RESET STRCK FROM TRAP

39 ;KEEP TRYING PARITY RDDRESES
#40, J¥REL »CLEAR PARITY TESTING FLRG
PC ,RETURN TO CALLER

. THIS ROUTINE CHECKS IF CONTROL-C WRS TYPED AT THE END OF ERCH
»TEST OR IN THE ERROR TYPE ROUTINE

. IF CONTROL-C TYPED THE PROGRAM 1S RETURNED TO LOWER MEMORY IF IT WARS
,RELOCATED AND THE ERROR HISTORY IS PRINTED OUT

»FINRLLY 1T HALTS AT FATHLT

022626 5S CMP
000737 BR
142737 000040 000405 69 BI(B
EXITC
000207 14} RTS
» CHECKC
105037 00031¢E CHECKC: CLRB
106737 177560 TSTB
100372 BPL
113702 177562 MOvB
042702 000200 BIC
122702 000003 (MPB
001363 BNE
110237 000315 MOVB
004?767 17¢634 JSR
041536 uoo RSC12
007734 EVEN
000167 175104 JMP
00774M =774y
000000 ENDPRG 0
000001 END

J¥ SAVKBA ; INIT CONTROL-C FLAG

98 TKS .ANY CHAR TYPED?

EXITC ,BR IF NO-EXIT VIR RTS P(C-

o# $KBB., R2 .GET THE CHAR TYPED

#200.R2 ,CLERR THE PARRITY BIT

#3,R2 » 1S IT CONTROL-C?

EXITC »BRANCH IF NO -EXIT VIR RTS PC-

R2, 3%#SAVKBB ,ELSE STORE THE CHRR FOR USE RS R FLRG
PC, TPCRLF .PRINT " C"

/ ¢/

RELOER , GO PETURN PROGRAM TO LOWER CORE IF RELOCATED

,THIS BEGINS THE STORAGE FOR THE ERROR HISTORY
»STACK FOR ERCH 4K BANK 18 BYTES ARE SAVED
.ALSO THE ABSOLUTE LORDER AND XXDP CODE 1S SRVED
»AFTER THE ERROR STARCK

,FOR 4K MEMORY SIZE THEN PROGRRAM=7744+22=7776

SEQ 0071
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RBASE
RCOM1
RCDU2
RCPUOP
ACT1Y

D
Q
Qo
p =
—

"n oW u

D

Q

Q

b =

w
How N

D

o

m

<

m

—
NN NN

AMTYP 3=
AMTYPu4=
APASS =
RAPRIOR=
APTHLT
APTSIZ

BAKPRT

BEGIN
BPTPSZ
BUSER

000000
000000
000000
000000
005526
000000
000000
000000
000000
000000

= 000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
060000
000000
000000
000000
000000

= 000000
= 000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
006206
000724
000000
000000
000000
000000
000000

= 000000

000316

000500
001012
00010y

H 6
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1222
1222
1222
1222
2711
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222

1222

1242
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
1222
2739
1322
1222
1222
1222
1222
1222
1222
1047
2145
1055
13544
1027#

CROSS REFERENCE TABLE -- USER SYHMBOLS Seaq 0072

1237
2718%

1182¢  1290¢ 1501 1724 1726 1724 17ubx  1E09 1841x  2023x 2089 2094 %
2151 2155 2168 2171 2210 2307 23o3t  Z3loM ZBups 3290k
1185 1206 2708 2565 2576 <582

1397 3101 3276
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CHECKC
ChDONE
CLRMEN
CLRMA
CNTSCP
CONT
CONTMM
CTLC
DECURD
ENDPARS
ENDPRG
ENDSTK
ENDO
END1
ENDIO
END12
END2
ENDJ
ENDY
ENDS
ENDo
END?
ERROR

ERRTYP
EXITC
EXTYP
FRILNM
FRATERR
FRTHLT
FRTYP
FNCERR
GALLOP
GETADR
GE TBNK
GETSIZ
H1GHAD
HIGHTH
LOOP

L OWRDD
L OHBNK
LOHERA
M
MAXADR
MRXMEM
MEMMNG
MEMTSY
MMARVA
HMMREG
N

007670
005112
001472
007410
001650
001532
005140
005574
00031c
005302
007744
000310
002136
002236
003776
00u322
002346
002614
002724
0030’2
00322v
003450
0C560u

008722
007666
006562
005400
006142
006214
006770
006070
003476
007314
007430
007334
000332
000330
001542
00032e
000304
005116
000200
005230
000340
00704y
001464
000276
007050
000054

15-RUG-?77

15-RUG-77
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1568 2830
2551 2574
14958 2616
1429 1451
1567 15704
1512% 1581
2548 25954
2708 27184
11678 1168
2592 26534
1093 1288
11648 1165
16668 1708
17088 1748
2215 2223%
23668 2476
17488 184y
18448 1883
1883% 1969
19698 2025
20258 2102
21028 2223
1625 1686
2326 233k
27828

3296 330u#
<90k 2971
2676 2680%
1301 1349
2822 28588
2855 3051#
2819% 2857
21398 2273
1362 1363
2533 2756
2597 2608
11938 1338
11928 1337
16168 1579
11908

11678 1158
2584 2588%
11e0 1ynn
10028 2490
2611 2614
11998 1336
1372 2590
14894

1139¢ 1140
1385 2607
1002% 1201
1613 16108
17438 1765
1902 1905%
20458 2076
2298 2301%

33174
258u#

2729

2677%

2657
416X

2366
2508

1740
yAlY

3319
2976%
<693

1452

J1el#
3219%
2613

140’

Z0ues

1ug?

2625#
1420%
3077%

1374
3078%
13044
1621
17688
1909
20798
2326
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CROSS REFERENCE TARBLE -- USER SYMBOLS

3205%

2680x

2727%
2661

) v
& 0D
~10
wun

[}
L
o
')J

1808

164.

2547
3118
1349
16238
1790
19128
2133
2329

2716

3331%
2732

1869
2490

1652

2092

1838

2592

1352%
1652
17928
1916
21368
2334

(-

2998

1909
27494

28uus

3078x

1462
1655%
1800
19198
2156
2337%

29tu

2562

3086

14658
1678
18028
1943

21598
2399

1943

2578

3129

1484
1681%
1816
19464
2172
~u02s

2001

1205

14874
1686
18184
1991
21768
24l

2076

32081

159
1689%
18683
19943%
2181
Junkd

2172

1610
1724%
1869
200u3#
2258
24768

SEQ 0073

2181

1612%
1740
18723%
2042
22618
2490




J 6
D2emMA  MACYIY 30010463 15-RAUG-?7 12 37 PARGE 75

vZrKMeD P11 15-AUG-77 12 36 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 0074
24938 2903 29068 2913 2917% 3109 31128 3285 32884

NOMM 007170 3083 J104%

NOTYP 006450 29478 2983 2985

OCYTYP 006724 1402 1406 3035%

0CTXY 007042 3031 303y 3067%

ONEPRS 000556 1282 12854

PRRERR 006222 1278 28758

PARFL 005436 2673 2692%

PARITY 007510 1500 2706 32628

PARMAP 000352 12078 2881 3268%  3272x 3279

PARPS  0U0360 12108 2876x 2908

FRPSP 000356 1209%  2875%x 2909

PASFLG 000300 11698 1163 1612% 1879%  1947x 19048  1996x 2007 2009x  202Z2x  2045x 2067 2083x

2085 2090 2304x 2321 2341 2347y 2348 2356r 2357 2uuy 2451 2466 2484
2501 2511x  2822x  2639%x  27eM

PBNK 000312 L1668 2757 3236%

PCPLF  0065&2 1401 2973% 2978 2995 3032

PNTMES 006572 1055 2265 2529 2559 2926 <9 3u 29828

PUTRDR 007224 1389 1392 1518 2812 J127%

PURDN 000070 10208 127u

PURUP 000136 1020 105us

REL = 000405 11348 1281 1478 culs <552 2554% 2673 2580%  3289x  3303x%
PELBOT 000322 11858 1477

RELOC 004782 154§ 254k

RELOER 00504y =553 25728 3328

RESTRT 000250 1069 1085 1087 10928 2727 2859

RETHM 007166 303t 31028

RETSTK 005342 Zobu®  Zoe8 2691

RETTYP 006510 2951 29608

RLODER 005552 2720 2729% 272

RPTOCT 006760 2688 Jougk  30ee

RPT10 003472 21378 2222 <268

RPY11 004036 2218 2221 2264 2267%

RPTe 003112 19948 2024

SAVKBB 000315 11714 2588 2’07 k3 IS S |- 2183 33178 Z50Md
SRVLOR 001246 1422 1824 14298

SAVLOC 000354 12088 2017«

SAVHARAX C003u< 1201% 1887

SARURO 006374 2879% 2906 29208%

SAVRY 006376 2880% 2907 29218

CAVRY 00034y 1202¢ 2730

SAURS 000346 1094 12038  1450%x 2572 25811

SAVReé 000350 1054 1079 12068 1273y 1629 <c€83%x 187

SCOPE = 000240 1003%

SEQERPR 006142 1596 1678 171 1765 1853 1902 1991 <0n . 2133 2258 2298 2399 25458
SETSTK 001170 1287 14078

SETSHR 000656 1312¢

SLFSI1Z 001024 13638

SRO = 177572 11818  3085%  3099%  3207%

START 000200 1062 10794

STPTD) 000302 11668 1166 2055%  208M

SHAPAT 000320 11848 2176 2180 2209

SHHALT 001670 15768

SHR 000450 12678 1315 13188 1323 1356 1400 1504 1574 167 K 2262 2267 2525

2550 2653 2710 2796 282% 2982 3030 3080 Jl6e
CHREG  CO0176 1072% 1318




DZKMA
U2¥ D

SWll
TEL

TS
TPRDER
TPCPLF
TPPRER
TRYSR
TSTG0
TSTHH
TSTREL
TSTRP
TSTSCP
T€IS12
TS0
T1ST1
TST10
TSTH1
TST12
TST13
TST2
TST3
TSTyY
TSTS
TSTé
TSY?7
TYPCNT
TYPOEC
TYPENB
TYPEOP
TYPERR
TYPMEN
TYPOCTY
TYPS1Z
TYPSTK
UP MM
HRPTMER
Se

SADERR
$AP THD
SCNTHMM
SCPUOP
SDEVCT
SDOAGN
SENDRD
SENV
St UM
SEOP
SE TABL
SETEND

MACY11 3011046)
15-RUG-77 12 36

P

= 004000
001604

= 177560

006400
006564
006N 2%
001014
001672
005124
001324
00057C
001636
001330
001706
002140
003452
004000
Q0ugs2
004 324
002240
002350
002616
002726
00307y
003230
00031y
006614
000277
0054 7y
006702
001156
006734
00113%
0051322
007216
000:20

= 000001

000301
000276
005144
000426
000u10
005546
000156
000420
000u 21
005444
0008 20
000450

15-RUG-77
1002#%
1832 15368
1648
1177% 3318
2675 2805
1088 2712
2692 2801
1340 135648
167% 16788
1465 25904
1283 14608
1286 1288%
15664 1666
1418
1536 159u%
1837 16748
154y 21308
1645 2255%
1546 229¢6%
1647 23974
1538 1718%
1839 17038
1540 1€61%
1641 1899%
1842 19874
1643 2039
11098 1276
2679 2995
11438 1146
2712%
2814 3030%
14038
3033 2039
1364 1357
26594 2665
2695 J1148
10468 1769
3904 392
4zl W2u#
4o1s WS4
4’9 4808
506#% L3 Y
46 B478
5768 580
11518 1164
1119 11258
2594 2596%
1237%
12288 16722
2719 2727%
10ty 10658
12338 1321
123us 1339
2654 2662
12324
1131 12618

1637

2924%
28u5
29328

2365

1862

2687
2782%

13974

1905
393%
429
4558
483
517%
550
581%

16172

1138

20822

2725
1566
1637
2705%

12 372 PAGE 76
CROSS REFERENCE TRBLE -- USER SYMBOLS

1538

2978%

2810x
27981+

1994
395
4308
Y58
ygus
520
5514
587

17383

2205%

2819
2966

1539

2986

2851«%
2924

396%
434
459%
487
£21%
554
5888
1802%

2856

K &

1540

3105

3038x
2932

400
Y358
462
Ug8Es
5829
5653
693
18674

1541

3281

3065

YOI R
438
463%
489
530%
562
594 #
2786

1542

3292

405
4398
466
4904
533
5638
597
<803

16u3

3125

4WOb%
W42
4674
497
534 %
566
5983

154y

410
Yy 3%
471
Y988
536
567%
602

1545

411#
446
4228
501
537%
570
603%

1546

416
Y473
4?75
502%
542
5714
606#

SEQ 0075

1547

417%
450
Y764
505
543%
575




L 6

DZKMR  MACY1l 30(1046) 15-RUG-77 12 37 PRGE 77

LZKMRD P11 15-AUG-?77 12 36 CROSS REFERENCE TRBLE -- USER SYMBOLS

St ATAL 000402 1225%8  27249x  2768x 2766 2850x 2863

$GTSiZ 007330 1408 1523 3177%

$HD = 000002 993

$H1BTS 000276 1126%

SHIMAX 000334 119684 1337x

SKBB = 177562 1178% 3320

$MADR1 000432 12508

SMADRZ 000436 1264%

SMROR3I 000442 12574

SMADRY  000Mu6 12608

SMRIL 000400 1082 1127 1131 12238 1293 1308

SMANS1 000430 124448

SMAMSZ 0004 34 12528

SMANS3 000440 1255%

SMRAMSY 000444 1258%

SMAXM 000336 11978 1338x

SMBRADR Q00300 11278

SMSGAD 000414 12308

$MSGLG 000416 1231%

$MSGTY 000400 1027  1224&  2B21x

SMTYP1 000431 1245% 1346

$MTYYPZ 00Cu35 12634

SMTYP3I 0COuu41 1256%

SHTYPY 000445 12598  13u2

SNUTST= 000001 1582% 1584 1669% 1671 1710% 17212 176524
1973 2028% 2030 2103% 2105 2227% 2229

$PASS 000406 12,78 1285 2709% 2718

SPRSTM 000204 11298

SPRERR 000300 11478 1160 1276x 2783 2799 2816x  2902x

SPETHM 007160 J100% 3112

$SUYPC = 00UU4Y 10128 1017

$SHR = 000000 gggﬁ 1002% 1595 1675 1719 1764 18562
2

SSHREG 000422 12368 1323

STESTN 000404 1086 1134 12264 1513x 1670 1694 1674
2130 2187 2195 2220 2255 2296 2397

TN = 000014 9834 993 1582 15958 1669 16768 1710
19008 1971 19888 2028 20408 2103 21318

STPB = 177566 11808 2970

STPCHR 006526 2957 29668 3057

STPDEC 006620 2534 2681 2717 29973

STPNUM 006772 3047 3052%

$TPS = 177564 11798 2968

STPSTK 005312 2589 2655%

€TSTH 000302 1128%

STYPE 006464 1403 2952% 2973 2979 3010 J0u8

SUNIT 000412 1080 1229%

SUNITH 000306 11304

SUSHR 000424 12268

$2 = 000362 121564

€22 = 007740 33304

¢ = 000200 24908

= 007746 1000 1005% 1012 10138 10168 10178 10194

11208 11388 11428 11468 11504  1154%  1156%#
1269% 1278 1532 1595 1647 1677 1720
2257 2297 2398 2517 25328  2715% 2775

1754
2274%

190C

1718

17194
2227

10258
11584
1764

2975%

18454
2276

1988

1763

1762
<256#

10324
11634
1852

21088

1847
23674

2040

1851

1764%
2274

1071%
1165%
1901
3266

1885%
2369

2131

1899

1845
22978

1115
1168%
1990
J284%

1887

2256

1987

1852%
2367

1116%
1215
2041
3295%

SEQ 0076

19714%

2297

2039

1885
2398%

11184
1218%
2132

3327%




H 6
DZKMA  MACY11 30(1046) 15-RAUG-77 12 37 PRGE 78
LZhHED P11 15-RUG-77 12. 36 CROSS REFERENCE TABLE -- USER SYMBOLS SEaG 0077

3330%
¢ = 000276 11168 1120




DZKMA  MACY11 30(1046) 15-RUG-77

DZKMRD. P11 15-RUG-77 12: 36

ERRLST 390% 392 395 400
458 462 Y66 471
533 636 642 546

MSG 1582% 1584 1669% 1671
2030 21038 2105 22274

NEWTST 983% 1582 1669 1710

PLCERR 9988 1610 1613 1621

STARS 983% 1010 1075 1078
1673 1710 1717 1752
2227 2254 227\ 2295

SERRNM 998% 1686 1740 1869
2473 2490 2903

SFATAL 391% 392 395 400
458 462 466 471
533 536 542 546

SF TERR 9988 1301 1349 1462

$SQERR 9988 1596 1678 1721

SANEWT 983% 1582 1669 1710

. HERDE 983+

SACT1 983% 1008

. SRPTB 983% 1219

. SAPTH 983% 1110

ABS 007746 000
ERRORS DETECTED: O

12: 37 PRGE 80

N 6

CROSS REFERENCE TARBLE -- MACRO NRMES

405

4?75

550
1710%
2229
1762
1790
1112
1762
2367
1909

405
475
550
1484
1765
1762

DZKMRD BIN, DZKMRD. LST/CRF/SOL/NL. TCC=DZKMRD P11

RUN-TIHE. 8 8 .5 SECONDS

RUN-TINE RATIO: 271/17=15 6
(21 PARGES)

CORE USED: 11K

410

479

554
1712
2274%
1845
1800
1114
1845
2396
1916

410
479
554
16562
1853
1845

416

483

562
17624
2276
1885
1816
1121
1850

1943

416
483
562
2913
1902
1885

423

N8?

566
1754
2367%
1971

1187
1885

2001

423
487
566
3109
1991
1971

429

489

570
18454
2369
2028

1194
1898

2076

429
489
570
3285
2042
2028

434
497
575
1847

2103

1221
1971

2156
434
497
575

2133
2103

438

501

580
1885¢#

2227

1264
1986

2172
438
501
580

2258
2227

442
505
587
1887

2274

1266
2028

2181
442
505
587

2298
2274

Yub
516
593

19714

2367

1582
2038

2326
Y46
516
593

2399
2367

450
520
597
1973

1593
2103

2334
450

520
597

SEQ 0078

Y54

529

602
20284%

1669
2129

2461
454

529
602




