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IS DIAGNOSTIC WILL TEST O - 124K OF MFI1S-K MEMORY
1 FAMILY 80?PU5ER THAT DOES NOT PERFORM

-1
YCLE BEFORE R DATO CYCLE FOR ALL INST-

;?i
2%

a
3

THIS PROGRAM CAN BE RUN UNDER XXDP, APT AND ACT MONITORS.

ON PROCSE KITH NO HARDWARE SWIYCH REGISTER, SOF TWARE
SWITCH REGISTER = LOCATION 17E AND SOFTWARE DISPLAY

REGISTER = LOCATION 174,
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GETTING STARTED

IF NO HARDWARE SWITCH REGISTER SET LOCATION 176 TO OBTRIN SWITCH

OPTIONS.

A. ST SHITCH REGISTER = 00000

B. START AT 200

C. (E&Hﬁlﬁ { THE C({{M &EEEEER
BOTH CSR MSSES WILL BE TYPED

A OANIE Q¥ Sl e
PRSS FNJ THE TEST IS NOT COMPLETE UNTIL "END PRSS 802"

TEST. TYPE CONTROL-C, THIS WILL INGURE THE
RELOCATED BACK TO LOMER MEMORY

HAS OF ANY
T IEnT e co..?%ﬁ
OF THE CURRENT SUBTEST.

AN HALT OCCURS SEE SECTION 6.0. IF AN
ERROR 8 IS TYPED SEE SECTION 6.2.

'CAUTION! BEFORE “DIGGING™ INTO THE LISTING REAC
SECTION 9.

SWITCH SETTING SUMMARY (SEE SECTION 4.1 FOR DETAILS)

BITIS(100000) HALT ON ERROR

BIT14( )} L50P IN T ST DEF INED BY BITS «<4: O

BIT13( ) IMHIBIT PRINTOUTS

BIT12(010000) DISABLE TESTING RBOVE 28K (MEMORY MANAGEMENT.
BIT11(004000) Em PRINTOUTS OF SINGLE RRRAY ERRORS
BI710(002000) TER EACH gTES

B1709(001000) I BIT PROGRM OCARTION

BI17T08(000400) TYPE FIRST FRILING BIT ERROR PER 4K.
BITO7(000200) ENABLE XOR PRINTOUT FOR ARRAY TESTS
BITO6(000100) INHIBIT MEMORY SIZING

BITOS(D00040)  INMIBIT “END PRSS #xX™ AND “RELOC™ PRINTOUTS
BITO4-BITOC BEGINNING TEST NUMBER.

REQUIREMENTS

EQUIPMENT

STANDARD 11 FAMILY COMPUTER WITH A CONSOLE OUTPUT DEVICE
ANG FROM 32K TGO 124K OF MSI1K MEMORY (WITH EXCEPTION IN 1.0s .

AND T4AT THE MEMORY
rf'moas MCED DURING TESTING.
S OMLY RECOGNIZED RT THE END
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STORAGE
T S 0 W P O T

LORDING PROCEDURE
USE STANDARD PROCEDURE FOR PDP-11 ABSOLUTE BINARY FORMRTTED TAPES.

STARTING PROCEDURE

SHWITCH SETTINGS

SOF TWARE SWITCH REGISTER = LOCRTION 176

BIT1S(100000) HALT ON ERROR (SEE 5.0)

BIT14( ) OOP ON TLCST DEF Y SWITCH REGISTER BITS <4:0)

BIT13(83%) lfN"IIBIT E%%{ﬁgu S AND E HISTORY PRINTOUTS.
ERROR HISTORY CAN STILL BE OBTARINED BY TYPING tC.

BIT12(010000) DISABLE TESTING RBOVE 28K. (MEMORY MANRGEMENT)

BITI1(004000) ENRBLE PRINTOUTS OF SINGLE ERRORS ON ARRAY TESTS
(DISABLES ECC FOR ARRAY TESTS)

BIT10(002000) HALT AFTER ERCH SUBTEST

'PRESS CONTINUE TO DO NEXT SUBTEST
BITOS(005000) INHIBIT PROGRAM RELOCATION
'IF SET LOCRTIONS 430-7776 WILL NOT BE
! TESTED.
BITO8(000400) TYPE FIRST UNCORRECTRBLE ERROR IN ERCH 4K BANK ONLY.
'THE TOTAL ERROR COUNT (UP TO 377) WILL

iBE SAVED IN TH§ ERROR HISTORY.
8}707(000200) ENGBLE xgg PRINTOUT FOR ARRAY TESTS

T06(000103) INHIBIT MEMORY SIZING.
VTHE ME.wWRY LIMITS nusgngc SETUP IN THE FOLLOWING LOCATIONS:
(VRLUES TO TEST 0-28K SHOWN)
(LOWTWO=LOCATION 332)
LOWTHO: O :STORE BITS 17:16 OF LOW TEST RDDRESS
LOWADD: 0 : TSSE R%?T OF LOW TEST 909R£§s
HIGHTWO: O tSTORE BIYS 17:16 OF HIGH TEST ADORESS
HIGHADD: 157776 'GTORE REST OF HIGH TEST ADDRESS
NCTE: HIGHADD MUST BE SEY TO A 4 BOUNDARY. (E.G. 37776)

AND LOCATION LOFLG MUST = | IF THE PROGRAM
IS RESIDING IN THE MS]11K MEMORY.

BITOS(000040:  INHIBIT “END PRSS #xx* AND “RELOC™ PRINTOUTS

SEG J00S
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BITO4-BITOO NUMBER OF TEST (0-21) TO RUN FIRST,

CONTRNL -

CONTROL

'NORMALLY USED WITH BITI4 (LOOP ON TEST)

C FUNCTION

C [tC) RFTER COHPLE %ON OF THE CURRENT TEST.
HE ERROR HISTORY (SEE SEC. 6.3) WILL Bt
TYPED THE PROGRAM WILL LOOP IN LOWER MEMORY.
HALT AND RESTART AT 250 IF DESIRED.

IN oaocn TO COMPLETELY TEST THE ERROR CORRECTING
LOGIC. DOUBLE ERRORS ARE FORCED INTO MEMORY ON
CERTQiN TESTS. TO EXIT FROM THE PROGRAM AND HALT

EXECUTION, ¢C MUST BE TYPED nno THE TEST
PERMITTED TO CLEAN UP THE MEMORY UNDER TEST. IF
NOT, THERE EXISTS THE POSSIBILITY or UNCORRECT-
RBLE ERRORS REMAINING IN THE MEMO

STARTING ADORESS= 200

RESTART
RESTART

ADDRESS = 250 CR 200

AT 200 CLERRS PASS COUNT ($PRSS) AND PRINTS "DZMML-R™ TITLE.

PROGRAM AND/OR OPERATOR ACTION

1) LOAD PROGRAM INTO MEMORY USING RBSOLUTE LOROER.
2, SET OPTIONS (SEE SEC. 4.1)
3] START THE PROGRAM AT 200
) THE FOLLOWING IS AN EXAMPLE WITH EXPLANATIONS
OF THE PRINTOUTS EXPECTED.
-XXXXX-YYYYY™ - ADDRESSES OF TEST BOUNDARIES.
“NO RELOC-SBE IN LOC 0-500" .RELOCATION IS INHIBITED BECARUSE
.SINGLE ERRORS IN THIS AREA WILL CORRUPT
' PROGRRM WHEN RELOCATED.
“RELGC™ . THE DIAGNOSTIC RELOCATES TO HIGHEST
!BANY UNDER TEST. AND RUNS TSTO-TST13 AGAIN.
“END PRSS #XX™ : WHERE ~XX™ IS THE PASS NO.

“TST7-NO ERRGR FREE LOC IN SLICE AT XXXXXX" THE LAST PART OF

TEST 7 CHECKS FOR PROPER 1K AODRESSES IN
THE CSR AFTER A DOUBLE ERROR. THIS MES-
SAGE INOICSTES THAT THIS SLICE COULD NOT
BE TESTED AND IT IS PRGCEEDING TO THE
NEXT 1K SLICE.
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ADDITIONAL PRINTQUTS

“NO MNG™ ' IF TESTING ABOVE 28K 1S ENABLED

; PRINTED
; (BIT 12 OF SWR) AND MEMORY MANAGEMENT IS
;NOT AVARILABLE.

PROGRAM HALTS (NORMAL+ ERROR)

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

NOTE THE HALT AT END OF SUBTEST AND HALT ON ERROR HALT LOCATICNS
MAY BE RELOCATED. THE ACTUAL LOCATIONS THEY ARE IN CAN BE FOUND
BY SUBTRACTING SO0 FROM 2362[SWHALT] AND RDDING THIS DIFFERENCE TO THE
CONTENTS OF SAVRE [LOC. 352).

PC REASON RECOVERY

112 TRAP TO LOC. “ EXAMINE R6, IT CONTAINS
THE PO%NTE# T0 THE PC
WHERE THE TRAP OCCURRED.
(SEE NOTE)
THE PROGRAM WILL LOOP AT
LOC EHSER UNTIL MANUALLY
HALTED. CHECK THE LOCATION
POINTED TO BY MINMEM(324)

10 INGURE ‘THAT NO DRE”<.
REMAIN IN THE TESTED AREA.

100 PORER FRIL POWER UP WILL RECOVER
IF IN CORE MEMORY.

2364 HALT AT END OF PRESS CONTINUE 10 GO TO
TEST SWITCH SET. NEXT SUBTEST.

13624 HALT ON ERROR RESTART AT 250

13712 CONTROL-C_TYPED RESTART AT 250
OR FATAL ERROR
OCCURRED

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

EFRORS

SES 0007
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6.1]

ANY REFERENCE TO 'ERROR' IN THIS DOCUMENT INDICATES AN ERROR
RS DEFINED BY THE PROGRAM AT EXECUTION TIME. NORMALLY, IT IS

%WWLEE@WES ERROR CORRECTING 1S DISABLED
ERROR MESSAGE FORMAT

;I{ E!T?ROR PRINTOUT CONSISTS OF & OCTAL WORDS IN THE FOLLOWING

“ADDR GOOD BRD PC ERR & PASFLG XOR *~

“ROR ERR™ WILL BE PRINTED PRIOR IF AN ADORESSING ERROR 1S SUSPECTED.

WHERE :

RADDR = FAILING MEMORY LOCATION

GOOD = GOOD DATA [DATA THAT WAS EXPECTED]

BAD = BAD DATA [DATR THAT WAS FOUND!

PC = PROGRAM COUNTER AT ERROR CALL.

ERR 8 = FAILING ERROR NO. (SEE SEC 6.2 - ERROR DICTIONARY)

PASFLS = CONTENTS OF LOCATION PRSFLG.THIS MARY NOT BE RELEVANT.
(SEE SEC. 6.2-ERROR DICTIONARY)

X0R = EXCLUSIVE 'ORING' OF GOOD VS. BRD (BITS IN ERROR).

IF SINGLE ERRORS ARRE TO BE PRINTED
OUT VIA SWREG BIT 07 HI

¥

'THE TEST WILL CONTINUE ARFTER THE ERROR PRINTQUT.
'“NO MNG™ WILL BE TYPED IF TESTINC RBOVE 28K SELECTED AND NO MEMORY
!MANAGEMENT IS FOUND.

(FATAL ERRORS)

“ERROR #XXXXXX™ WILL BE TYPED WHERE “XXXXXX" IS
THE ERROR NUMBER. THE CIAGNOSTIC WILL LOOP AT FATHLT UNTIL MANUALLY
B?L;EE.E%CE)RSEC' 6.2 -ERROR DICTIONARY - FOR DESCRIPTIONS

(RPT MODE ERRORS)

ALL ERRORS ARE TRERTED AS FATAL UNDER APT. WHEN AN
ERROR OCCURS UNDER APT A “1* IS STORED IN LOCATION
SM-GTY AND THE PROGRAM LOOPS AT FATHLT.

$FATAL CONTARINS THE ERROR NO. IN THE LOW BYTE AND
THE FAILING BANK NO. UNCER TEST IN THE HIGH BYTE.

StG 0008
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(6.2]) ERROR DICTIONARY
THIS IS A LIST OF ERROR NUMBERS PRINTED AND POSSIBLE

Eggseaé Eon P{ ERROQF ﬁém lwu nTm THE ngnnc

BRACKET ?DE E&R ﬁ M OQrER CN{L wEIRST 8'15 GIVEN IN
NOTE - 'ammr- REFERS TO THE BACKGROUND PATTERN WRITTEN INTO MEMORY
FOR VARIOUS TESTS. BAKPAT MRS THE VALUE = 377, AND

SWAPAT HAS THE VALUE = 177400.

.ENOR

;ERROR & O ; [BUSER BUS ERROR TRAP TO LOC. Y4 OCCURRED
; S ERROR IS NOT PRINTED AND IS FOR “APT™ LSE.

;ERROR 8 | ; [BEGINJFATAL LOAD ERROR
:DOUBLE ERROR EXISTS IN AREA
:OF MEMORY THAT PROGRAM RESIDES

;EPRCR 8 2 [TSTTRP]FRTK DATA ERROR
-LOCATIONS 0000-430 FAILED 1°'S ¢ 0'S TEST.
:RO = GOOD DATA
‘Rl = ADDRESS OF FRILING LOCATION.

;ERROR & 3 : [APTSIZ] APT FATAL ERROR
‘APT MEMORY TABLES NOT SETUP CORRECTLY.
:CHECK LOCATIONS SMAMS! [430] TO SMAOR4[446]
;, FOR CORRECT MEMORY SIZE ORTA.

;ERROR 8 4 ;[TSTSIZ] OPERATOR FATAL ERROR
SELECTED MEMORY SIZE GREATER THAN 28K, BUT
SR BITl2 (10000) SE
cu:m BIT12 AND RESTFRT AT 200.

;[TSTS1Z2] OPERATOR FATAL ERROR

:LOWEST SELECTED TEST LIMIT IS HIGHER THAN
‘HIGHEST TEST LIMIT. SET LOCATIONS LOHTNO‘ (332]
FYI(T) ;E%W [340) CORRECTLY AND RESTARR

;ERRGR & & ; [CLRMEM] TEST SELECTION FATAL ERROR
TEST SELECTED FOR LOOPING IS HIGHER
:THAN HIGHEST EXISTING TEST NUMBER.

;ERROR 8 7 ;[TSTO] TEST SEQUENCE ERROR
:7ST0 HAS BEEN ENTERED OUT OF SEQUENCE
TESTN SHOULD = 00
Tl-E DIAGNCSTIC HAS BEEN CORRUPTED.

;ERROR 8 10 ; [TSTO) DUAL RDDRESSING ERROR
:FOR THIS ERRQR THE GOOD DATA PRINTED IS AN
' ADDRESS. THIS IS THE RODRESS SELECTED WHEN

;EPROF &

mn
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:ERROR

;ERROR

; ERROR

: ERROR

;ERROFR

; ERROR

; ERROR

; ERROR

:ERROR

- ERROR

: ERROR

; ERROR

: ERROR

;ERRGR

(1046)
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;THE SAME DATA WAS WRITTEN INTO THE FAILING
;LOCATION., CHECK BANK SELECT CIRCUITRY

gt dhider R o

; [TSTO) DATR ERROR
;1 BAD DATA = DOOO COULD BE AN ADDRESSING

'ERROR , ELSE COMPARE GOOD AND BAD DATA FOR FRILING BITS.

; [TST11 TEST SEQUENCE ERROR
STEST (404) D =01
THE DIRGNOSTIC HAS BEEN CORRUPTED.

; [TST1) DATA ERROR LOWER WORD (SHIFTING 1)
: COMPARE_GOOD AND BAD PRINTED DATH, FRILING
:DATA BITS MAY SHORTED OR SWAPPED.

. (TST1] DATA ERROR UPPER WORD
!COMPRRE GOOD AND BAD PRINTEC DATA, FAILING
:DATA BITS MAY BE SHORTED OR SWAPPED

[TST1] DATA ERROR LOWER WORD (SHIFTING 0)
[(TST1] DRTA ERROR UPPER WORD (SHIFTING Q)

; [TST2) TEST SEQUENCE ERROR
:STESTN [404) SHOULD = 02
; THE DIAGNOSTIC HRS BEEN CORRUPTED.

[TSTE] 8888855 BIT TEST
BRD DATA
SUSPECT BYTE RDORESSING PROBLEM

; [TST2] RDORESS BIT TEST
; COMPLEMENTING BYTE DATA
:SUSPECT BYTE RDORESSING

; {TST2] ADDRESS BIT TEST
s ADDRESS BIT DID NOT GET RSSERTED
; ADDRESSING PROBLEM

; [TST2] RODRESS BIT TEST
:DATA DID NOT GET COﬂPLEHENTED
: ADDRESSING PROBLEM ?

; [TST3] TEST SEQUENCE ERROR
;STESTN [404] SHOULD =
; THE DIRGNOSTIC HQS BEEN CORRUPTED.

; [TST3] BYTE RDORESSING TEST
: COMPARE GOOD VS. BAD
; ADDRESSING PROBLEM

SEG 0010
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;ERROR 8 27
:ERROR & 30
;ERROR & 31
;ERROR & 32
;ERROR & 33

; ERROR

: ERROR

: ERROR

; ERROR

;ERROR

; ERROR

; ERROR

;ERROR

. ERROR

34

35

36

37

40

41

42

43

44

5R?T3 IBYLST ggéng HTED

; LTSTY] TEST SEQUENCE ERROR
STESTN (404] SHOULD = 0M.
THE DIAGNOSTIC MAS BEEN CORRUPTED.

; {TST4) CSR ACCESS ERROR
TRAP TO 4 OCCURRED
:CSR DID NOT RESPOND

; {TST4] CSR BIT ERROR
BIT FRILURE IN CSR

IF BRD DATA Hzgﬂégeo
:SET, SUSPECT 0 THAN CSR

; 17STS] TEST SEQUENCE ERROR
'STESTN [404] SHOULD = 05
: THE DIAGNOSTIC HAS BEEN CORRUPTED.

; [TSTS] ECC INH ERROR
'ECC WAS DISABLED BUT LOW WORD
DATAR WAS CORRECTED

STS) ECC INH ERROR
C_WAS DISABLED BUT HIGH WORD
DATA WAS CORRECTED

; [TSTS! ECC ERROR
tECC WRS ENEBLED , BUT..
:LOW WORD WAS NOT' CORRECTED

; [TSTS] ECC ERROR
SINGLE ERROR BIT WRS NOT SET
C RESULT OF PREVIOUS TEST

. [TSTS] ECC ERROR
'ECC WAS ENABLED
‘HIGH WORD WAS Nbr connscrso

; [TSTS] ECC ERROR
:SINGLE ERROR BIT WAS NOT SET
tAS RESULT OF PREVIOUS TEST

; [TSTB] TETS SEQUENCE ERROR
:STESTN [404) SHOULD = 06
; DIAGNOSTIC HAS BEEN CORRUPTED

; TSTE] WRITE BYTE WO CLEAR SBE
WRITING INTO BYTE WITH SINGLE ERROR
;DID NOT RESULT IN CLERRING THE SBE.

; {7STE] WRITE BYTE TO CLERR SBE
:DATA COMPARE ERROR

: OF
[T
;EC
; OF

SEG 0011
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;ERROR 8 45 [TSTB] WRITE BYTE TO CLERR SBE "
;ARG ERRSR"IN il TBVYR RETA T "ERRoR.
;ERROR 8 46 [TST?] TEST SEQUENCE ERROR
STESTN SHOULD = 07

DIAGNOSTIC HAS BEEN CORRUPTED

;ERROR 8 47 &TST?! MEBSMI T?glils

'NOT SET AF1ER DBE

;ERROR 8 S0 %;g?% DOUBLE ERR(ﬁa%TRIH:
e el

BRD DATR

;ERROR & 5] ; [TST7) DOUBLE ERROR STATUS

:CSR DID NOT CONTAIN CORRECT
1K M'I( POINTING TO ERROR
= ADOR WITH DBLE ERROR

TR DBE
mg&«mgn YCRBITS 11-5
GINAL RUSED

MNOTTOE

;ERROR & 52 ; [TST10]1 TESTS SEQUENCE ERROR
:STESTN SHOWLD = 10
; DIQGNOSTIC HRS BEEN CORRUPTED

;ERROR 8 53 ; [TST10) DATIP WRITE INHIBIT ON DBE
; LINC’ *NSTRUC EON DID NIT WRITE
; INHIBI WITH DBE

;ERROR & 54 ; [TST10] DATIP WRITE INHIBIT ON DBE
; PINC' INSTRUCTION DID NOT WRITE
; INHIBIT ON UPPER WORD WITH DBE

;ERROR 8 S5 ; [TST111 TEST SEQGUENCE ERROR
; STESTN SHOULD = 11
; DIAGNOSTIC HAS BEEN CORRUPTED

;ERROR 8 Sb ;

ST11] INIBIT WRITE BYTE ON DBE
ITE BYTE DID NOT GET INHIBITED
LOWER KORD KITH DBE

T11] INHIBIT WRITE BYTE ON DBE
TE BYTE DID NOT GET INMIBITED
UPPER WORD WITH DBE

ST12] TEST SEQUENCE ERROR

ESTN SHOULD = 12

DIAGNOSTIC HAS BEEN CORRUPTED
;ERROR 8 b1 ;1TST12) WORD WRITE INHIBIT ON DBE

23 255 2k

;ERROR 8 57 ?

;ERROR 8 60 ;

’
.
*
.
’
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;WORD WRITE DID NOT GET INHIBITED
ON LOWER WORD WITH DBE

:ERROR & &2 TIEJ %F% ﬂl ”18"1885

;ERROR 8 B3 ; [TST13] TEST SEQUENCE ERROR
:$TESTN SHOULD = 13
;:DIAGNOSTIC HAS BEEN CORRUPTED

;ERROR & B4 ; [TST13] DUAL RDORESSING E£RAOR

:IF PASFLG = O THEN FAILIMG LOCATION
AND FRILING DATA ARE DUAL RDDRESS

.ERROR 8 65 ; {TSTI4) TEST SEQUENCE ERROR
'$TESTN SHOWLD = 14
: DIARGNGSTIC HAS BEEN CORRUPTED
.ERROR # b6 : [TST14] ADDRESS OR DATA ERROR

:IF "ADD ERR™ NOT PRINTED THEN THE
:BYTE SELECT CIRCUITRY FROBABLY FAILED

;ERROR 8 &7 ; [TST1S] TEST SEQUENCE ERROR
STESTN SHOULD = 15
; DIRC?‘OSTIC HAS BEEN CORRUPTED

;ERROR 8 70 ; [TST1S) CHECK BIT WRITE ERROR
;CHECK BITS SHOULD BE 4000
:FROM WRITE OPERATION

;ERROR 8 7] ; [TST1S) CHECK BIT DATA ERRUR
:MARCHING MIN TO MAX
:CHECK BITS SHOULD BE 3740

;ERROR # 72 ; [TST1S] CHECKBIT DATR ERROR
:MARCHING MIN TO MAX
; CHECKBITS SHOULD BE 4000

;ERROR 8 73 ; [TST15) CHECK BIT DRTA ERROR
:MARCHING MAX TO MIN
:CHECKBITS SHOULD BE 3740

;ERROR 8 74 ; [TST15] CHECKBIT DATR ERROR
WCHING MIN TO MAX
; CHECKBITS SHOULD BE 4000

;ERROR 8 75 ; [TST16]1 TEST SEQUENCE ERROR
s STESTN SHOULD = 16
; DIAGNOSTIC HAS BEEN CORRUPTED

;ERROR ¥ 76 ; [1ST16] DATA ERROR
;DATA WRITE OR RERD ERROR.

;ERROR # 77 ;ITST16] MARCHING 1’'S AND 0’S DATA ERROR
. IF PASFLG=0 FRILED MARCHING 1'S + 0'S IN
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: MAX TO MIN DIRECTION.
 IF PASFLG=1 rn&ng ¥E§ Y §N+ 0'S IN
IF PRSFLG=3 PALLED WARCHING QIE+ 1'S IN
MAX TO MIN DIRECTION.
.ERROR # 100  ;[TST16] MARCH S DATA_ERROR
LG ERE vl olis ERROREXCEPT THE DATA 15

CP(CKEO IMMEDIRTELY RFTER BEING WRITTEN.

;ERROR 8 101 s[TST17) TEST SEQUENCE ERROR

e Dot e s BeEn commupTeD.

;ERROR » 102 :[TST17) VOLATILITY/REFRESH TEST ERROR

' 1F PASFLG=0 BAKPAT WRITE OR RERD ERROR.

,IF PASFLG=1 THE FAILING LOCATION CHANGED WHILE

; ANOTHER LOCATIONS WAS WRITTEN FOR

; @ MS. THE OTHER LOCATION IS SARVED

, IN SAVLOC [352]

; IF PASFLG=2 SWAPPED BRKPAT (moo OR 77000)
WRITE OR RERD

;IF PASFLG=3 SAME RS IF LG 2 EXCEPT

THE DATR IS SWAPPED BAKPAT.

;ERROR & 103 ; [RELOC] FATAL RELOCATION ERROR

.REPT

[6.3]

‘A DOUBLE ERROR EXISTS IN THE ARER
IN WHICH THE PROGRAM WANTS TO RELOCATE
:RELOCATION ABORTED. -

0

ERROR HISTORY

LOCQTIONS IN MEMORY ARE SET RSIDE TO COLLECT A HISTORY
OF THE FAILING BITS IN A PARTICULAR MEMORY BANK. THIS
Dsgw"I«S;SCOLLECTED FOR EVERY ERROR REGRRDLESS OF SWITCH

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

THE ERROR HISTORY

1 ENDED TO HIGHLIGHT IF THE ERRORS
ARE DUE TO 1 BIT FA

S INT
ILING OR ONLY RDDRESS ERRORS.
ERROR HISTORY FORMAT:

ERROR  BANK COUNT

SEG 0014
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WHERE :
ERROR = BIT THAT FAJLED I OF THE FAILING BIT IN DECIMAL I.E
O s e B Pt h T 08 THE CWORDS CROR ERR- HiL
BE TYPED OUT IF ROORESS ERROR WAS SEEN
IN THE SPECIFIC BAMK Y
BN = W IN MHICH THIS FAILURE WAS SEEN
A0 FoR 0 10 Y, A ] FOR 4 T0 BK AND 50 ON
CONT = MPEFR OF TIMES'THIS MENORY B FAILED,
(377 1S MAXIMUM FRILURE COUNT RECORDED.)
(.47 ERROR RECOVERY
IF THE PROGRAM IS HALTED AFTER REPORTING AN ERROR IT CAM EITHER
86 CONTINUED OR RESTARTED AT 200 OR 250 (SEE SEC 4.2). HOWEVER FOR
CPU'S THAT DESTROY CONTENTS OF REGISTERS AFTER COMING TO R HALT
THE PROGRAM SHOULD OMLY BE RESTRRTED.

[6.5] MOS CHIP CROSS REFERENCE
IN nc r OMING MRTRIX ARE THO "E= NUMBERS UNDER THE
mm axr FOR mcu 8K uomu OF RDORESSING. THESE
T0 n( BASE RODRESS OF THE SPECIFIC

F TPE LERST SIGHIFICMT

ocm 9) GI W TI'E (BIT 1 = 1),
T™HE L USED IF T SIG OCTAL DIGIT
ISROCRRH(BIT 0).FOR IFT!-(EDMSSI-

1=
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RESTRICTIONS

MEMORY UNDER TEST SHOULD BE CONTIGUOUS. FOR SYSTEHS HAVING NON-

CWTIG.XMS &ﬁ mé&“ w"sff KFI D BY THE

CAN BE
IT IS POSSIBLE TO CONFIGURE R SYSTEM USING TWO (2) MF11S-K
CONTROLLERS

EACH WITH ITS OWMN CSR. THE FIRST CSR WILL BE AT
172136 AND THE SECOND AT 172134. IN THE EVENT OF TWQ CSR’S
BOTH SYSTEMS WILL BE TESTED BEFORE R COMPLETE PARSS IS
RCKNOWLEDGED.

MISCELLANEOUS

RDDORESS/BANK RANGES IN OCTAL AND DECIMAL

THIS REFERENCE TRBLE CROSS REFERENCES THE MEMORY BANK NO.S
THE RANGE AND THE PAR USED WHEN MEMORY MANRGEMENT IS ENRBLED.
IT IS ALSO USEFUL TO SHOW STARTING RDDRESSES IN A PAR-
TICULAR 4K BANK.

BANK NO. DECIMAL OCTAL (PAGE RDORESS REGISTER)
RANGE USED/CONTENT UNIBUS RDORESS

0 0 - 4 000000-017776 O 0000 772340
1 N - BK 020000-037776 1 _ 0200 77234¢
4 8K - 12K 040000-057776  NQT USED
3 12K-16K 060000~ NOT USED
4 16K -2 100000-117776  NOT USED
S 20K 24K 120000-137776  NQT USED
& SHK-28K 140000-157776  NOT USED
7 28K -32K 160000-177776 2 1600 772344
8 32K - 36K 200000-217776 3 2000 772346
9 36K -40K 220000-237776 4 2200 772350
10 HOK - 44K c40000-257776 S 2400 ?7235¢
11 Y4K -48K 260000-277776 b 2600 77¢354
12 48K -52K 300000-317?76 2 3000
13 52K -56K 320000-337776 3 320G

132
128;

SEQ 0016
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18.3]

(8.4]

1N
1S

23-JUN-77

10:20 PRGE 1-15

Sbi -60K 340000-357776
60K -64K 360000-377776
BNK 4 Y1777¢
be- I3 77E
72X -76K Y40000-457776
76K -80K 460000-47777%
BOK 84K S00000-517776
B4 -88K
88K -92K S40000-557776
92K - 96K
96K - 1 00K 600000-617776
100K - 104 [
104 - 1 08K 640000-657776
108K-112X 77776
112%-116K 700000-717776
1 16K~-120K 720000~-737776
120K~ 24K 740000-757776
129K -128K 760000-77777%

S:

T+E€ PAR (PAGE RDDRESS RE

IF THE LIMITS OF TESTING RRE

IF THE BAMK IS RBOVE 28K PAR NO

BEGINNING PAGE. FOR EXAMPLE IF T

BEGIN WITH BANK B8 PAR NO. 3 WOULD

WOULD EQUAL 2200 ETC.

EXECUTION TIME

HERE ARE SOME TYPICAL

32K (PASS | + PARSS 2)
64K (PRSS 1 + PASS 2)

[ 1}

EXECUTION TIMES.

3 MIN 40 SEC.
S MIN 10 SEC.

PRSS COUNT AND TEST NO. LOCRTIONS
$PRSS (406] = PRSS COUNT - CLERRED BY START AT 20C.
STESTN [404) = CURRENT TEST NO.

DURING EXECUTION, THE CURRENT TEST 8 WILL BE AVRILRBLE
HARDMARE DISPLAY REG (177570) OR THE SOF TWARE

IN THE
DISPLAY REG (174).

STACK POINTER
THE STACK STARTS AT SO0 WHEN THE PROGRAM IS NOT RELOCATED.

SAVRE[346) CONTRINS THE STACK STARTING VALUE WHEN THE DIAGNOSTIC

IS RELOCATED.

6200
6400
6600
7000

7200
7400
7600

NNE WUy s wnuoctn LW gt
wn
2

0O

PAR 4

772356

GISTER) CONTENTS RRE SHOWN IN A TEST THAT SELF SIZES.
SET BY THE OPERATOR AND
. 1 WILL BE SET TO THE
HE TESTING WAS 10

EQUAL 2000,

SEG 0017
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SAVRE ALSO CONTRINS THE STARTING RDDRESS OF THE PROGRAM WHEN
IT IS RELOCATED.

(8.5] POWER FRIL

THE DIAGNOSTIC CAN BE POMER FRILED WITH NO ERRORS. TO USE,
STAR TEST AS USUAL AMD POWER DOMN ngn UP AT ANY TIME.
TPEPR(T)&“WD TYPE “P* AND CONTINUE TO RUN FROM TEST O
IN THE SAME STATE [1.E. STRTE OF RELOCATION' RS 1T WAS BEFORE
THE POMER WAS INTERRUPTED, HOWEVER xr THE D1AGNOSTIC WRS IN
A MEMORY THAT CAN NOT HOLD DATA WITH T PO&iR DOWN THEN THE
PROGRAM WILL NOT RECOVER FROM POWER FR 1

{3.0]1 PROGRAM DESCRIPTION

[3.1] NARRATIVE FLOW CHART

THE TEST IS LOADED INTO LOCATIONS 0000 - 14216 BUT
EXPANDS DEPENDING ON HOW MUCH MEMORY IS UNDER TEST.
SEE STEP 6. BELOW FOR R DETRILED EXPLANATION.

- THE FG.LCHIPC MTIVE FLOW CHART IISEC"?IIJ?ESTP%JOR
TRG RSSOCIRTED HITH Tl'E %Milw IS GIEED?N BRACKETS.

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

(START] PRINT “DZMML-R™ TITLE
[TSTRP) SAVE DATA FROM LOCRTIONS (0-376

[TSTRP] TEST LOCATIONS 0-376 BY WRITING RND
READING 1°S AND 0°'S. NOTE THIS IS THE ONLY
EXPLICIT TESTING OF THESE LOCATIONS.

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

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

6. [SETSTK] SPACE ]S SAVED AT THE END OF THE TEST
FOR AN ERROR HISTORY. FOR ERCH 4K BANK 18 BYTES ARE SHVED
IN THE FOLLOKING FORMAT:

'ADR ERR!PAR ERR!
'BIT1S !ERR CNT!
! 3 !BITIY !

‘BITie !
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‘81707 !BITQ7
'BITOS !BIT06
!BITO3 !BITOM

st 181168

THE ABSOLUTE LOADER t:m RDDRESSES) 15 APPENOED
AND IF IN XXDP CHAIN 5674 ADORESSES RRE
APPENDED TO THE TEST. mé SAVES THE XXDP
MONITOR AND ALLOWS THE LOCATIONS OCCUPIED

BY XXDP TO BE TESTED.

7. [(CLRMEN] INITIALIZE BRKPAT AND SHAPAT

8. [CONT] CLERR CHUNK OF MEMORY UNDER TEST AND DISPRTCH
CONTROL TO THE APPROPRIATE TEST.

9. [T1STO) EXECUTE TEST 0. SEE SECTION 10 FOR TEST
DESCRIPTIONS.

10. [TSTSCP] COMES HERE AFTER ERCH TEST RND 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»
ELSE CONTINUE TO NEXT TEST. \

11. [TST1-TST17] EXECUTE TSTI-TST17 ERCH TIME
GOING TO STEP Q. #x# SEE NOTE BELOW

12. [RELOC]) THE PROGRAM RELOCATES TO 2ND 16K(IF NECESSARY
AND IF NO SINGLE ERRORS EXIST IN LOCATIONS 0-500)
TO TEST THE LOCATIONS IT OCCUPIES. (430-ENDPRG).
WHERE “ENDPRG™ IS THE CONTENTS OF ENDSTK{3I4].
I.E THE LAST PROGRAM ADORESS. NOTE “RELOC™ IS
PRINTED JUST PRIOR TO THE ACTUAL RELOCATION.

13. TESTS 0-17 ARE RUN RS DESCRIBED ABOVE EXCEPT
ONLY BANK O LOCATIONS Y430-ENOPKG ARE TESTED.
®#% SEE NOTE BELOW

14. [RELOER] RELOCATE THE PROGRAM BACK TO LOKER
MEMORY.

1S. [LOKER] IF CONTROL-C TYPED GO PRINT ERROR
HISTORY.

16. [TSTMM] IF MEMORY MANAGEMENT SELECTED AND RVAILRBLE,
RUN TESTS 0-17 ON THE FIRST 20K SLICE RBOVE 2BK.

17. [CONTMM] CALL “UPMM™ TO UPDATE MEMORY MANAGEMENT
PAR REGISTERS TO POINT TO THE NEXT 20K SLICE OF

UPPER MEMORY.

18. [MAXADR] REPEAT STEPS 18 + 19 UNTIL ALL
MEMORY RBOVE 28K IS TESTED.
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19. [ENDPAS] PRINT ERROR HISTORY OF FRILING BITZ

20. [SEOP)
PRINT “END PARSS #Xx"®

#x# NOTE: THERE EXISTS TWO DIFFERENT EXECUTION MODES.
THEY ARE PRSS 8! AND PASS 82 AND RLL SUCCESSIVE
PASSES. THEY ARE DESCRIBED BELOW.

PRSS | - QUICK VERIFY - ONE ITERATION ONLY OF ECC

TESTS (TESTS-12) AND NO EXECUTION OF TEST20

RAND TEST 2l.

PRSS 2 AND ABOVE - COMPLETE EXECU
THE FIRST COMPLETE PRSS I

1

TION
S ACTUALLY PRSS ¢

TEST TITLES Fh:iD TEST TIMES PER 1BK

N_OF ALL TESTS ("ESTO-21)

SEE THE TEST EADINGS IN THE LISTING FOR DETRILS ON ERCH TEST.

TEST O: TEST FOR R BAhK SELECTION

;ES} l: $FE$K DATI/DATO LIP%%R UNJQUENESS
TEar & TERT EOVE AboRdSEIn

TEST Y: MS1IK STATUS REGISTER TESTS

TESY S: SINGLE ERROR TESTS

TEST 6: TEST THAT WRITE BYTE CLERRS SBE
TEST 7: DOUALE BIT ERROR- STATUS 3 TRAP
TEST 10: DBE WRITE INH ON DRTIP CYCLE

TEST 11: MRITE INH ON WRITE BYTE

TEST 12: ﬁ- WRITE INW ON WORD WRITE

TEST 13: DUAL RDDRESS TEST

TEST i4: TEST MEMORY FOR HOLDING 1’S AND O'S
TEST .S: MARCHING 1°'S AND 0°S IN CHECKBIT CHIPS
TEST 16: MARCHING 1'S AMD Q'S _IN DRTA CHIPS
TEST 17: CELLS VOLATILITY TEST (REFRESH)

XDP & ARCTLI1 & APT OPERATION
RXDP CHAIN MCOOE

OPERATION IS IDENTICAL TO STAND ALONE EXCEPT:

1. NO "DZMML-R™ TITLE IS PRINTED.

2. THE PROGRAM ALWAYS HALTS ON ERROR.

3. AT THE END OF TEST (SENDAD, CONTROL IS RETURNED TO
THE RXDP CHRIN MONITOR VIA LOCATION 4e.

— A AL A A~

| ol —
L NG NN UTUT = U U 0 b e e e

SEG 0020
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OPERATION IS IDENTICAL TO STAND ALONE EXCEPT:

1. NO PRINTOUTS EXCEPT ERROR PRINTOUTS.

2. THE PROGRAM ALKWAYS HALTS ON ERROR.

3. AT THE END OF TEST (SENDRD) CONTROL IS RETURNED TO
THE ACT11 MONITOR VIR LOCRTION 42.

RPT

OPERATION IS SIMILAR TO STAND ALONE EXCEPT:

1. THE SOFTWARE SWITCH REGISTER BECOMES LOCATION 422 (SSWREG..

2. AUTO SIZING cm 9 INHIBITED BY SETTING BIT 7 OF BYTE
LOCRTI(H 48+ w

3. PRINTOQUTS IN'IIGITED BY SETTING BIT S OF
BY E LOCATION 421 (

4. ALL ERRORS CAUSE LOCQTIM 400 (SMSGTY) TO BE SET =
0001 AND THE PROGRAM HALTS AT LOCATION 6214 (FATHLT,.
LOCRTION 402 (SFATAL) CONTAINS THE ERROR NO. IN THE
I§$¥EBYTE AND THE FAILING MEMORY BANK NO. IN THE HIGH

APT MANAGER INFORMATION

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

THE EXAMPLE RSSUMES YCU ARE LOGGED INTQ THE APT MONITOR.
READY

RUN APPLU
APT 11 PAPER TAPE PROGRAM LOAD UTILITY

THE FOLLOWING COMMANDS ARE VALID

ED EDIT A PROGRAM
LI LIST R PROGRAM

TO EDIT: EXAMPL
OU WANT TO LORD A NEW REV OF THE PROGRAM(Y/N)? N
) S ME IN SECONDS <110>:

ON‘#ST TEST 711 'éﬂ SECONDS <10>
RODITI IN SECONDS <0-:

OU WISH TO EDIT’ A

IRONMENT <000 :

MOOE <000> : 240

SEG 002!
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MAX IMUNM ROORESS « 00000000 :

MEMORY TYPE 2 <000 :

HR#&EUH 5S¢ >

ME Y < )

MAX ] MUM SS¢ >

MEMORY TYPE 4 ¢ e |

MAXIMUM RDDRESS<«0000C000>: 17776

WHICH ETABLE DO YOU WISH TQ EDIT?

COMMAND: OFF

MD,MC,CND

160000

000240
000042

000044
000156
000052
040000
000044
000070

012737
0000G0

000136 000024

ST  Mg,BIN,SEQ,LOC

TLE DZA

COPYRIGHT (C) FEBRUARY 1977
1GITAL EQUIPMENT CORP.
MAYNARD, MASS. 01754

:PROGRRH BY JIM RYAN

é RSS MBLED gSING THE PDP-11 MAINDEC SYSMAC
!P KQGE (HRINDE 2QAC-C3), JAN 19, 1977.

QSHR=160000 :sHALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT

L
T
s %C
; %0
: #MA
s &

: s TRRP CARTCHER OF .+2 AND HALT FOR 0-776 LOCRTIONS

SCOPE  =NOP

.=42
.WMORD O ;FOR RCT/XXDP

.SBTTL RCT11 HOOKS

H illiillllillllllilililliillllllilili*illiiiiliililliiiii!}lilil
Aooxs REQUIRED BY ACT!!

SS&EC-. :SRAVE PC
SENgQD ::1)SET LOC.46 TO ADDRESS OF SENDRD IN .SEQP
.WORD 40000 :;2)SET LOC.52 TO 40000
.=SSVPC . RESTORE pC
.=70
PWRON: MOV sPWRUP, d#cM
HALT

SEG 0022
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000152
000154

d2 EIRER

000200

JO2

(1046)  23-JUN-77 10:20 PRGE -21
10:17 R S

)
23-JUN-77

0001

000120

00a31e

BEREGS
QAR

Roe
Zos

005077 002466

l
CTIl HOOK

o4 .2
QAR73] 000001 000400 éuégz:“Eggvxr n"géé?§§ﬂ§c¥$9P Toitggﬁ §s9i£§§§§z£Eggnlaggo

. 114 AND 1}SORR£ RESERVED FOR PARITY TRAP VECTORS.USED IN TST7.

. % WRITE MEMORY BACKGROUND

,l -----------------------
,i
g THIS ROUTINE IS USED TO WRITE THE MEMORY BACKGROUND TO
by THE VALUE STORED AT LOCATION BAKPAT, THE ROUTINE ASSUMES
Ly THAT RN IS PO{NTING TO THE LOWEST LOCATION AND RS TC THE
L HIGHEST LOCATION TO BE WRITTEN, THE PROGRAM LEAVES THE
™ SUBROUTINE WITH RO CONTRINING THE CONTENTS OF BAKPAT.
,l
WRTMEM: MOV RY Rl :SET Rl TO LOWEST LOCATION UNDER TEST
MOV 388AKPAT, RO :LORD RO WITH THE CONTENTS OF LOCATION BAKPAT
28: MOV RO, (R1)+ '!STARTING FROM THE LOWEST LOCATION WRITE THE
SES gé,ns ! MEMORY TO BACK GROUND PATTERN
RTS PC .RETURN FROM THE SUBROUTINE
PWRUP: MOV J#5AVR6, SP .RESTORE STACK POINTER
MOV sPNTMES-BEGIN,RO .
ROD SP,RN .GET THE INDIRECT RODRESS OF LOCATION
: TPCRLF RELRTIVE TO LOCATION OF THE
:DIAGNOSTIC IN MEMORY AND GO TO THE
ISR PC, (RO) ! TYPE ROUTINE AND TYPE CR, LF 8 A “P".
.ASCI1Z P/
-EVEN
BR START
-% SERVICE XXDP/ACT1}
$ENDAD: JSR PC, (RO) :RETURN TO ACT11/XXDP MONITOR
NOP 'IF QUICK VERIFY=RESET ELSE NOP
NOP 'IF QUICK VERIFY=CLR #-1 ELSE INC 0
NOP :1F QUICK VERIFY=BR .-4 ELSE NOP
BR RESTRT 'REPEAT TEST UNDER ACT11/XXDP
=174
DSPREG: .WORD O
SWREG: .WORD ©

;'!l!iilllil!llllllilllI!lil!l!lllili*liliiililliliiil!li!iiiilli
'4BTTL START AND RESTART ROUTINES

" RESTRRT AT 200 TO CLERR APT TABLES
R ERERRFEEREREE R EEERRRR R E R R R R AR R RN R AR ERERE SRR RO AR AR
§tART: CLR JCSRADR : JUST IN CASE

P —— w— e — ———— - e —— - —— - - — —

SEG 0023
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813;83 8883?2 Hgg %!ﬁﬂY$?R§P EEEHS ?HecquoABIEEOX FROM SMAIL TO SDEVCT

19 1$:  CR -(R) A MAILBOX LOCATION
T g doe B
3 ] H IF NO

s

129 10573; 000042 TSTB gcwem +ACT11 MODE?
100
iﬁ -’-’-‘- %987 000352 ?"ﬁa BOBEL m LELBESW
1297 000236 100404 RESTRT :BR IF YES- smcs TPCRLF 1S RELOCATED ALSO-
%533 767 015434 J PC,PRTITL LPRINT Sf"“f 5 kE
0 n 150 WE FALL THRU TO RESTART
5:%? 000246 000240 :DITTO
%Ssn 012703 0DOO34M4 RESTRT: MQV $SAVRS . R3 ;POINT R3 TO THE LOC SAVRS
4 012305 MOV (R3)+,KS ‘RESTORE RS
oooass 012306 MOV (R3)+,SP :AND RESTORE R JUSTQ})OREQEE xr 1s RESTART
000260 8109% MOV SP. RO’ :PLACE THE ST TEST IN RO
00062 012 000340 MOV 8340, - (SP) ‘SET HIGH PRIORITY FOR RTI
000266 010046 MOV RO, -{SP)
000270 000002 RTI GO TO "START=-MAY BE RELOCRTED.

IF RELOCATED SEE LOCATION SAVRE FOR START.

s poa prmt i Pt Pumt ot Pumt ot P Pt P Pu it Pt P Pront Pumih P Prus Pumatt

St e s Pt i Pt Gt Bt = P 3= L) 02 0 s s e s ) = ) 0 — b e s st s Pt s P
N Citeleetetetote sttt el et i =ttt §§§§ B8

.SBTTL APT PARAMETER BLOCK

R IZ2YTIIEITRITIIIITR ISR II IS SIS SSL LRSS 2 2222222222222 ils g

écr LOCATIONS 24 AND Y4 AS REQUIRED FOR APT
illlliilI*Illll!llllillllll!!l!illllil!iIiiil!ii“llilllllllllil

000272 . $X= SAVE CURRENT LOCATION

000024 =4 :1SET POMER FAIL TO POINT TO START OF PROGRRM
000024 000200 200 FOR APT START

000044 . =44 PO}NT 10 QPT I CT QDDRESS PNIR.
000044 000272 §APTHOR ;;POINT TO APT HE

000272 =.8X 'RESET LOCATION COUNTER

iiiil*ili*iiiiiiii*ii*ii*iiliillilii*lii{iiili}iiiiil**iiii}ii{
%ﬁ;gﬁrggg ggggHETER BLOCK RS DEFIMED IN THE APT-POP11 DIRGNOSTIC

000272 SAPTHD:
000272 000000 $HIBTS: .WORD O .- TWO HIGH BITS OF 18 BIT MAILBOX RODR
000274 000400 SMBADR: .WORD SMAIL  ;:ADDRESS OF APT MAILBOX (BITS 0-15)
00027¢ gggogé TSTM: .uoag 2s, . 'RUN TIM OF ngggsr TEST
00030 1 PRSTM: .WORD  110. iRON TIME IN ~ OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
000302 000000 SUNITM: .WORD ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH RODITIONAL UNIT
| 000304 000024 "MORD  SETEND- sﬁAIL/P - LENGTH MAILBOX-E TRBLE (WORDS)
1
1 000272 . =SAPTHD
i 000272 MMAVA: :THIS BYTE IS USED TO DETERMINE IF MEMORY

MRNQGEHENT IS AVRILABLE OR NQT

W
v
w



lll!liii!lii!l!!liiilliiiiliill*lIlil!‘llll!!llllilllll!ll!ll!l

DZMML  MACYIL 30(1046) 23-JUN-77 10:20 PRGE 1-23 SEG 0025
DZMMLA.PI1 23-JUN-77 10:17 APT PRARAMETER BLOCK

1324

1382 pogara 073 Tvpeng: THVAHL VIE 1S UCED TO OETERMINE IF THE

1% 52 gur o} ERAOR HAS BEEN ENABLED OR NOT

1329 000274 .=TYPENB+]

1330 000274 SPRERR; HIS BYTE DETERMINES IF THE PROGRAM HARS FOUND

1331 A PARITY ERROR

1332

1333 000275 .=SPRERR+!

1334 000275 SADERR: . THIS BYTE IS USED TO DETERMINE IF THE

{332 : PROGRAM HAS ENCOUNTERED ADDRESS ERROR

1337 000276 .=SADERR+]

1338 000276 STRTDI:

1339 000300 .=STRTDI+2

1340 000300 LOWBIN :

1341 000302 . =LOWBNK+2

1342 000302 PASFLG: :LOWER BYTE OF THIS WORD GIVES THE PRSS NUMBER FOR

1343 : THE SPECIFIC TEST WHEREAS THE UPPER BYTE

1332 'HARS BEEN USED BY DIFFERENT TEST FOR DIFFERENT PURPOSES

1346 000304 .=PRSFLG+2

1347 000304 ENDSTK:

1348 000306 .=ENDSTK+2

1349 000306 PBNK : -HOLDS BANK UNDER TEST FOR “TST BNK XX™ PRINTOUT.

1350 000306 DECWRD:

1351 000310 . =DECWRD+2

{352 000310 000 TYPCNT: .BYTE O . THIS BYTE DETERMINES THE NUMBER OF WORDS

1333 000311 000 SAVKBB: .BYTE O THIgeLOCRE?ON IS USED TO SRVE THE CHARACTER

1355 ‘HIT BY THE OPERATOR

1356 'ALSO IS USED RS TEMP IN ROUTINE SGTSIZ.

1357 .EVEN

1358

1369

1360 177560 TKS= 177560

1361 177562 $KBB= 177562

1362 177564 STPS= 177564

1363 177566 §TPB= 177566

1364 177572 SRO= 177672

{322 000312 000377 BAKPRT: .WORD 377 : BACKGROUND PATTERN WRITTEN TO MEMORY.

1367 000314 000000 SWAPAT: . WORD

1368 000316 000430 RELBOT: BEGIN-50 :HOLDS LOWEST TEST RDDRESS WHEN RELOCQTED

1393 000323 100000 MINMEM: .WORD 100000 FIRST ADDR FOR ECC IN CARSE OF AP

1371 X 111222221212 1z2222 22 2322222122223 2322222222222 2228

1372 ' OCATIONS TO BE MODIFIED IF LIMITS SET BY OPERf.OR

1373 000322 000000 { OWTHO: O :HOLDS BITS 17:16 OF LOW TEST ADORESS

ig;g 000324 (000000 LOWADD: 0 :HOLDS BITS 15:0 OF LOW TEST ADDRESS

1376 000326 000000 HIGHTWO: 0 :HOLDS BITS 17:16 OF HIGH TEST ADDRESS

%g;g 000330 037776 chunoo 37776 -HOLDS BITS 15:0 OF HIGH TEST ADDRESS

1379
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B383%
000336

000340
000342
000344

000346
000350
0003s2

000000
000000
000000
000000
000500

000000
0c0

l

23
0:1

JUN =77

MO2

10:20 PAGE 1-24

RAPT PARAMETER BLOCK

R 97776 iHOLRe Bife 1€:450F AR N0 DL hBPEE RRTY
MAXMEM: .WORD :MAXIMUM CURRENT VIRTUAL MEMORY UNDER TEST
SAVMAX: .WORD

SAVRY: .WORD

SAVRS: .WORD

-% SAVREG POINTS TJ WHERE THE PROGRAM STQRT? EVEN WHEN RELOCATED.

SAVRG: .WORD  BEGIN sCONTAINS START RADDRESS WHEN RELOCATED ALSO.
SAVLOC: O TEST 17 STORES ERROR INFO HERE

REL: .BYTE O THIS BYTE TELLS IF WE'RE RELOCRTED

: #364-400 IS USED RS A STACK AREAR BY ERRCHK ROUTINE FOR ERROR HISTOGRY PRINTOUT

SEQ 0026
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1403
1404

T~
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2

1406
1407
1408
1409
1410
1411
1412
1413
1414
1415

000430
000431

000510
000S 14
000s22

NOZ2

23-JuN-77 10:20 PAGE 1-25 SEG 0027

23-JUN-77 10:17

000400

000
000

000000

000
000
000000
000
000
000000
000

000
000000

000su0
019706

012704
010637
012737
004767

016074
000346
000070 000024
014522

RPT PRRAMETER BLOCK

.=400
.SBTTL APT MAILBOX-ETABLE

' ésgillllllllllllilllll'lI'llllIlllllllllllllililililiiiillllllllll
.EVEN

Solhi. worD  amscTy ééﬂEésﬂﬁéL?$és CODE
SFATAL: WORD APRTAL ;IFATAL ERROR NOMEER
ipsgs:' I% apsgs ;;;Egs E‘ﬁ’ﬁ
SDEVCT: . ADEVCT | !DEVICE COUNT
SUNIT: .WORD AUNIT .10 UNIT NUMBER

SMSGAD: .WORD  AMS i SS
§E§§§§é:.u0Ro gﬂsgﬁg EEE§§EZEE :gﬁginr TARBLE

i ENVI
SENV:  .BYTE AENV ; s ENVIRONMENT BYTE
SENVM: .BYTE RENVM  ;;ENVIRONMENT MODE BITS
SSWREG: .WORD ASWREG ;;RPT SWITCH REGISTER
SUSWR: .WORD AUSWR  ;;USER SWITCHES

§CPUOP: .WORD ACPUOP ::CPU TYPE,QPTI
. Bits 1srﬁ=gppu mc
11/04=01,11,06=02, 11-20=03, 1 1 /40=04, 11/45=0S

G e

BIT
BIT 9=FLOATING POINT PROCESSOR
BIT B=MEMORY MANAGEMENT
MS1: .BYTE AMAMS: , HIGH SS,M.S. BYTE
1: _BYTE AMTYPl ::“EM. TYPE,BLKSI]
M. TYPE BYYE -- (HIGH BYTE)

OR1: .WORD AMADRI ;;HIGH

§MAMS2: .BYTE  AMAMS2 ;;HIGH RDORESS M.S. BYTE
§MTYP2: .BYTE RMIYP2 ;;MEM.TYPE,BLK

§MADRD: .WORD AMADR? ;;MEM.LAST ADORESS,BLKS2
§MAMS3: .BYTE AMAMSY ;:HIGH ADDRESS M.S.BYTE
SMIYP3: .BYTE AMTYPI ;; . ,
SMADR3: .WORD AMADR3 ;;MEM.LAST ADDRESS,BLK43
§MAMSY: .BYTE AMANSY ::HIGH RDORESS,M.S.BYTE
SMTYP4: .BYTE AMTYPY ;:MEM.TYPE BLKHH
§MADRY: .WORD RMADRY ;:MEM.LAST RDDRESS,BLK#Y

CoREEEEE R R R R R R R AR R R E
'SBYTL BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

.=500

BEGIN: MOV PC,SP :SET UP STACK POINTER
ST -(5P) .70 EQUAL BEGIN RDDRESS
MOV SENDPROG, R4 'PUT END OF PROG ADDRESS INTO RY
MOV SP, J8SAVRE 'SAVE SP FOR FUTURE USE
MOV sPURDN, 3824 ! PREPARE FOR FUTURE POMER DOWN
JSR PC, CLRMAM :CLERR MEM MGMT.
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(104) 23-JUN-77 10:20 PAGE 1-26 SEG 0028
Jw—] 97 10:17 BEGIN OF rﬁsn TESTED (+20) WHEN PROGRAM RELOCATES.
10 CLR STYPCNT
1 %sa 1STB SREL : RELOCATED ?
BPL “2 :BR IF NOT
167 001306 s 2 181512
7 002110 4§: CLR LDFLG

1 000566 0000CH MOV Ve Wla : PREPARE FOR uou-sxxsrmr
012737 0000I4 177746 MOV 81438177749  :11/60 CACHE CONTROL REG
000M02 BR 3 :BR IF ALL OK
g,s;rga 00000u 7% RDD o ;nr_ FROM TRAP

12701 100000 bS: MOV ubt%m,m : 16K
00S021 CLR (R1)+ : FIRST LOC
005011 CLR (R1) : COND LOC
012777 020004 002062 MOV 820004, ICSRROR  : DIAG BI
00S7M1 15T -(R1) : THE LOC TO GET I-ECKBITS IF ANY
032777 007740 0G20S2 BIT 87740, CSRAOR ;] WE'RE IN MS1]

001007 BNE S$ :BR ¥ IN MEM UNDER n:sr
0N2767 020000 002022 BIC ,sccoxs ‘#E N CRSE ME RRE TESTING
7 020000 002016 BIC 'DIAGR COND CSR (17213M)

BR SHR B8R IF NOT IN MEM UNDER TEST
g:sn'n 002026 5§: CLR :

12767 0000G! 002006 MOV 8] LDFLG : INDICATE PROG IN MEM UNDER TEST
052767 (20000 001772 BIS 820000, ECCOIS 01 ECCINH IN LOW 16K
052767 020000 001766 BIS 820000 0IAGR  :SAME FOR DIAG CHECK
005001 CLR Rl R
005000 CLR RO 1T IS, CHECK FOR ERRORS
00SD67 001772 CLR INHREL
005077 001770 18: CLR SCSRADR :DON'T WANT TO TRRP
0]} 1ST (R1) READ THE LOC
%Hrg 100000 00176C gég Eém , 3CSRAOR ; Mcx FOR oouaLe ERROR
004767 01323% JSR PC,FATERR . $ERRORE REPORT ERROR MESSAGE AND HALT AT FATHLT
000001 1 lH!IlEm NUMBER l#assss
005767 001742 gs 157 INHREL - ANY smoas FOUND YET ?
001012 BNE Fe 'YES, DON’'T LOOK ANY FURTHER
020127 000S00 CMHP R1, 8BEGIN :

101007 BM] Fe | ;
032777 000020 00172% BIT 820, 3CSRADR ' LOOKING FOR SBE’S IN 0-500
001403 BEQ 28 :BR IF NO ERRORS
012767 000001 001714 MOV 8], INMREL ' INWIBIT RELOCATION
022701 016074 28 &_ng g‘omoc,nx ;gplgr PROGRAM YET?
% 00000 RDO 34,R] 'NO POINT TO NEXT LOCATION
g;:a BR 18 ;sﬂ RERDING

7 001674 3s: ST INHREL 'RELOCATION ALLOWED °
001415 BEQ orcms :BR IF YES
00N767 013372 JSR TPCRLF "PRINT ROUTINE
047516 05100 046108 .RSCI2 /nb RELOC-SBE IN'0-500/
OM1517 051455 OM2502
OM4440 020116 026460
030065 0000630 EVEN
005000 ONEPRS: CLR RO - INITIALIZE POINTER
005737 O00OH4OM 15T J8STESTN ' 1S THIS THE FIRST PASS

001402 BEQ TSTRP !BR IF YES (TEST TRRP CATCHERS.
000167 000062 IHP SETSWR :SET UP SWREG
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23-JUN-77 10:20 PRGE 1-27 SE% 0029
10:17 BEGIN OF ARER TESTED (+20) WHEN PROGRAM RELOCARTES.
016074 TSTRP: MOV SENDPROG , RY : ADDRESS OF END OF PROGRAM
” M RYRO 'POINT T S5 0
18: MOV (RI)+. (R4)+ ' GAVE 0030 rcoE &cm-
000400 CHP R1, sSMAIL ;aec}mxm OF ETRBLE
BLO 18 'BR IF n%
3s: 757 -(R1) : T mcg E TO TRAP VECTORS
T MOV RO, (R1) ‘WRITE 1°S 0'sS
CHP RO, (R1) : NOW COMPRRE
BEQ 13 ‘BR JF OK
0. 3054 JSR PC,FATERR : % REPORT ERROR MESSAGE AND HALT AT FATHLT
° : # R #REERROR NUMBER 2#ii#
c§: SWAB RO ;
BNE 4§ 'BR IF BOTH BYTES NOT TESTED
157 R1 ' WAVE WE REACHED THE BOTTOM YET
BNE 38 ' BRANCH IF NO
00040C MOV 8SMAIL,R] :RPT, RESTORE TO SMAIL
6S: MOV -(RY),~(R1) : HERE!
757 Rl ;rm* ?
BNE X :BR IF NOT
001540 SETSWR: CLR 3CSRADR : CLERR CSR
000006 MOV 86, RO : ROORESS OF PSW FOR TIMEOUT TRAP
000340 MOV 8340, (RQ) ;g‘r) g TIME TRAP PSH
001170 MOV 82$, - (RO) : ruin SS
000420 TSTB  IsStNV :RUNNING UNDER APT
BEQ 1$ ‘3F T Tmss FOR SWR
000422 002674 MOV $SSWREG, J8SHR  ; t 0 USE APT
001506 18: 57 3SR 'DOES SWITEH REG POINTED TO BY SWR EXIST
BR APTSIZ :YES, GO TO0 APTSIZ
000004 28: ADD ' RESY 1 xmf'n
000176 002674 MOV $SUREG , JESHR : ?a TCH REG DESIGNED
000174 002676 MOV s0SPRES, 3801SPLAY; FOR NOT HRVING HARDWARE
. SUTTCH REG AND RUNNING STAND ALONE
:R4=8 END PROG ON EXIT
.APTS1Z-THIS ROUTINE WILL SEARCH THE RPT MEMORY ETRBLE
'AND WHEN A NON ZERO TYPE IS FOUND WILL SETUP TO TEST TO
'GIVEN HIGH ROORESS. If APT DEFINES SIZE LO ADORESS MUST -00000
000336 APTSIZ: MOV SMAXMEM, R3 .POINT R3 TO MAXMEM
000326 000332 MOV ISHIGHTHO, 98SHIMAX ; IN CRSE NO SELF SIZING DONE
000330 000334 MOV S8HIGHRDD | 38SMAXNM :
000421 TSTB  I#SENVM :00ES APT ALLOW SELF SIZING
BPL TRYSR :BR IF YES
00045 | MOV sSMTYPY+Y, RI :POINT RI TO BLOCK TYPE 4ed
000004 1$ SUB #4, Rl :POINT TO NEXT BLOCK TYPE
7sT8 (RD) :1S IT NON-ZERO
BNE Fe :BR IF YES (MEMORY EXISTS)
000431 gﬁm; Té , SSMTYP] ‘g‘ﬁLx?PrTio BLOCK TYPES BEEN CHECKED
012672 JSR PC,FATERR ! *ERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT
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DML MACYILl 30(104) 23-JUN-77 10:20 PARGE 1-28 SES 3030
DIMULA.PIL 23-JUN-77 10:17 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.
m 001264 000003 3 : 8288 #ERROR NUMBER 3#3#%#4
1
135% 001266 004767 013662 28: JSR PC GETADR :SET MAX APT ADDR INTO $MAXM +SHIMAX
1523 1272 004767 013656 JSR ' GETROR ano gng o}csmowmmo
§g 000S45 BRTPS2: BR mbsxz MEM UNDER TEST
1 1 000100 001366 TRYSR: BITY 8l R DEFINE ES
{g 81& guqx E'c TYSE:QE IF vr.é (Bonew gxzé MEM)
1529 001310 00S067 001342 SLFSIZ: CLR MSYES mmnuzs MSYES
1530 001314 012703 000324 MOV $L0WA00 , R3 :GET RERDY FOR Lou rssr RDDRESS
1531 001320 00S00!I CLR Rl SERST TEEL,&RC
1532 001322 012710 001514 MOV 248 (RO) T FROH TIMEQUT TRAP
1533 001326 00S077 001340 18: CLR SCSRADR
1S3 001332 01114 MOV (R1),-(SP) -SAVE THE CONTENTS OF TEST LOC.
1535 001334 016146 000002 MOV 2(R1},-(sP) :
153 001340 00S0!1 CLR (R1) ;70 SET CHECK BITS OF MS1IK
1537 00!342 00S06. 000002 CLR S(m)
1538 001346 016777 001302 001316 MOV IAGR, 3CSRADR omcnosnca
1539 001354 00571l ST (R1) ‘READ TO GET CHECK BITS
1S40 001356 017702 001310 MOV 3CSRADR, R2 czr CSR CONTENTS
1205 D0ixe Oimo: ooood o %R0 TORE THE HI MORD
’l
1235 BiFs Bt oy e %21% THE 10 HoRS
1SW 001374 OM2702 170037 BIC $170037,R2 omr CARE RBOUT 11-5
1545 001400 005702 75T R2
1546 001402 001440 BEQ 3 m IF NO MS!IK
1547 00I4ON 00S767 001246 157 MSYES ' MS 1 1K-F IRST SUCCESSFUL TEST
1548 001410 001032 BNE :NO, BRANCH
1849 Q01412 020127 100000 CMP RI, 8100000 L 1F m S IS FIRST READRBLE LOC
1550 001Mi6 001015 BNE 114 : THEN FIRST nooasss 1S D000, ELSE BR
1551 gwg 737 000272 TSTE  JEMMAVA nén ngT AVA
1552 (014 1012 BNE 118 ' YES
1553 001426 7 001226 3 LOFLG ,Rumncx N MEM uocn TEST
1554 001432 001407 BEQ 118 :BR IF NOT
1555 001434 %:397 CLR 98L OWADD :
1556 001440 000322 ¢LR as_ OWTKO 'CLEAR THESE LOCATIONS
1557 001444 005267 001206 INC MSYES ;xm%ca} MS11K FOUND
1558 001450 000NN BR Ft :CONTI 0 FIND HIGH LIMIT
1659 (001462 004767 013406 118: JSR PC, PUTRDR !PLACE RDOR AWAY (START ROOR)
1560 001466 005267 001174 INC MSYES : INDICAT MS11 FOUND
1561 001462 010137 2$: MOV R1, J8MINMEN 'FIRST TEST ROORESS
1862 001466 010167 001172 MOV R]'SAVMIN : F nscovsmr FROM RELOC
1563 001472 062703 0000!2 ) 812 R3 :POINT TO SMAXMEM
1S64 001476 062701 020000 228 : ROOD 820000, R1 'NEXT 4K BOUNDARY
1565 001502 00071] BR 1§ GO TEST IT
1566 001504 00S767 00114 3s: ST MSYES 'FOUND ANY MS]1K YET
1567 Q01510 001772 BEQ 22 ‘BR IF MO
1568 001512 00ON30 BR 7 :
1569 001514 062706 000004 4§: ADD 84, SP RESTORE STRCK POINTER AFTER TRAP
1570 001520 O00M767 013154 JSR PC | MEMMNG SERVICE MM IF AVRILABLE
1571 001524 105737 000272 7578 IsMMaVA SEE IF MM MRS TO BE TESTED
1572 001530 001421 BEQ 78 :BR IF NO MM
1873 001632 012710 001544 cs: MOV 868 (RO) :SET UP RETURN ADORESS FROM TRAP
1574 00153 012701 00000 MOV 940000, R1 :BEGIN CHECKING ABOVE 23K
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7

160000

172352

042101
000040

0000¢e2

000304

187776 000336

10:20 PAGE 1-29

EOQ3

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

6S:

78:

TYPSIZ:

TYPMEN:

SETSTK:

‘s

BS:

0o
cHp

SuB
JSK

MOV
TST

.RSCIZ
.EVEN

MOV
CLR

} B

S

MOV
MOV
JoR
JSR
JSR
.RSCIZ

.EVEN
JSR

MOV
JSR

MOV

DEC

MOV
CLR

BLOS
MOV
18T

.

78
87400, 48172352
78

PC, UPMN
13

-(R3),-(RI)
PC,PUTAROR

8$4,R3
Pc PUTRDR

$BUSER, (RO)
388PASS
SETSTK

PC. TPCRLF
/C5R AOCR =

sDATBUF ,R3
(R3)+
CSRADR, (R3)

3TYP ﬁr
Ry R
sLOWTWO, R1
PC PCR\YF‘
P OCT

PC, STYPE
1-1

PC,0CTTYP

SHIGHTWO, R3
PC,$GTSI2

R4, R1
818. ,RY

%
R4, JB8ENDSTK

(Rl)+
Ri

RESTORE STACK POINTER
:IF Rl DID NOT RERD THE HIGHEST

&?Cméw INTED TO BY PARSG,
D MAX MS!IK.
GO _TO 7S IF DONE
CFECK PARS FOR MAX

BR IF DONE
NOT DONE UPDRTE MEM MGMT.

CRUSE R3 TO POINT TO SMAXM AND
RL T AVAILABLE MEMORY
SEI? R1 AT LOCATIONS

RCE ADDR IN Rl AT HIGHADD 8 HIGHTWS

3§§

PRINT ROUTINE

;NEED R LOCATION TO PRINT FROM
:CLERR HIGH ORDER BITS
: ADDRESS 1O BE TYPED

FEM [0 IO

!POINT R3 TO LOWEST RVAIL MEM

:TYPE «CRY<LF>
TYPE LOW TEST ADDRESS
(LOHTHO + LOWRADD)

‘ YPE »_»

; TYPE HIGHEST TEST ADDRESS

' (HIGHTHO + HIGHADD)

:POINT R3 TO HIGH ORDER BITS OF H
:GET THE BITS 13-17 ON TOP RDDRESS
;PLACED IN BITS 0-4 OF R2

: SENDPROG

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

;RE = 8 OF 4K BANKS

:SAVE ADDR OF END OF ERROR STACK
CLEm THE ERROR STACK

IGH MEM

BS
8157776, d8MAXMEM; SET MAXMEM TO MAX VIRTURL RDDRESS

(R3)+

: TESTING MEM MGMT?(READ LIC SHIMAX:

Std 0031
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HEERRR BS RRSRR
FKEFES SR PRXEX

23-JUN-?77

23-JUN-77 10:17

157776
000002
013246 SAVLDR:
000276
000042
000042 000046
005674
2s:
4§ :
344 TSTREL :
gl,gl?E TgTSﬁ:
000320
000322 '8
187776
010000 000Se4 23:
012040
010044 38
4§:
177776
6S:
93:
012000

10:20 PAGE 1-30
BEGIN OF ARER TESTED (+20) WHEN PROGRAM RELOCATES.

SRVLDR
ésa L) balS??%

(R3),2(R3)

JMP

BHIS
MOV
TST

BNE
CMP

BHI
MOV

BLO
JSR

PC,CLRMM
(R3)+
(R3),RS
0276 RS
T

J842,Ja4k

FO3

Fee
8¢1502. %2> ,RS
(RS)+ (RY)+

(Rﬁ)

(R3)+, (R3
R4, (RY)+

IR 2

e SR

aoﬁxnnsn RY

-(RS)

sLOWTWO,R3

{R3)+
cs

lE’gﬁl),HS???’b
810000, dSWR

38
EC,FATERR

TSTHM

RY, (R3)+
63
-2(R3),R4
(R3}+

as
(R3),RS

qs
(R3),RS
R4 RS

10
PC. FATERR

SE% 0032

Py
0T R MAKE CONTENTS OF MAXMEM
oti $3" AR AVAIL FENORY AND

DI TERU TO SAVE [ ORCER.

POINT R3 TO LOC MAXMEM

;GOING TO SAVE 300 BYTES

R?%mmn RCT OR

:XXDP CHAIN MODE
;SAVE 1S00. WORDS FOR XXDP CHAIN

; SAVE MAXMEM INTO SQVHQX
:SAVE CONTENTS OF R4 INTO SAVRY

maésr VIRTLHx ROOR +2

:MAKE MINMEM THE LOMEST TEST RODRESS
% RS T? HIGHEST VIRTU‘L FDDR RAGRIN
PARE T LORD R4 3 RS WITH
FoRITE 195 16 OF
ISB 517&16 LOWEST RDORESS ~RE NON C
L IF HIQ{R THAN 157776 GO ENABLE ™M
IS PEH MGMT SELECTED

.Enhona REPORT ERROR MESSAGE AND mALT
uuMERROR NUMBER 4333444

RT FRTHLT

;GO TEST MEM MGMT

POINT ‘i 0 LOMEST LOC UNDER TEST
[TS 16_OF HIGHEST LOC TC BE
TES ED ZERO

F HIGHEST ROOR. TO Bt
R THAN 157776

i
&
asamgﬁh
8
AL

t1S LOW LIMIT LOWER THAN HIGH LIMIT

: #ERROR# REPORT ERROR MESSAGE RND HALT AT FRTHLY
illlliERROR NUMBER Saexsss
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DZMYL  MACY1l 300104 ) Sa-:un-n 10:20 PAGE 1-3] SEG 0033
O2MMLA.P11  23-JuN-77 10:17 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.
1682 002160 012733 000340 108: :ov '5‘3‘)’"“’{9’3‘? ToRE. ¢
L{ -
i&ﬁﬂ %ﬂ& &573 000002 MEMTST: 983 3 M %s 8"onggn§s OF m M=
1685 nnx AVRAIL MEM+2
{& 002172 005725 ST (RS) + 'GET RG=MAXMEM +2
1688
1689 . INIT BAKPAT AND SWAPAT
1690 !AND CONTINUE 1O CLEAR ACTIVE
iggé :CHUNK OF MEMORY R TEST
1693 002174 012702 00C312 CLRMEM: MOV $BAKPAT  R2
1694 002200 012212 MOV (R2)+, (R2) COPY IT INTO SWAPAT
1b% S04 QLS 00046l RvC SaaR.R2 P T BNTES o
16 % 177740 BIC mmo,Ra ONLY WANT né“ rssr NUMBER FOR LOOPING
1698 002214 022702 000020 CMP 820,R2 CAN'T BE HIGHER THAN 17
1699 002220 101003 BH] I 'BR IF OK .
1750 002222 004767 011730 JSR PC.FATERR ' sSERROR® REPORT ERROR MESSAGE AND HALT R” FATHLT
(1) 002226 000006 b llllllERROR NUMBER L#ER#2%
(1)
1701
1702 002230 013701 000320 18: MOV JSMINMEM R :GET FIRST TEST LOC IN SLICE
1703 002234 G04767 013200 23: JSR PC, TSTROD ' CHECK FOR ERROR FREE TEST AOCORESS
1704 002240 005703 187 R3’ 'R3 = 0 MEANS snnon FREE LOC FOUND
1705 002242 001446 BEQ 4§ 'BR AND SAVE IT
1706 002244 016777 000402 0COS20  3$: MOV ECCDIS,3CSRADR ;ECC DISABLE
1707 002252 062701 000COM ADD 84, Rl NEXT WORD
1708 % 020105 CMP Rl RS Em OF sucs YET ?
1709 163765 BLO 28’ ‘BRI
1710 002262 004767 012106 JSR PC. TPCRLF pamr Rounne
1711 002266 OM7S16 042440 0S1122 "ascII /NO ERROR FREE LOC FOR ECC TESTS/
002274 051117 043040 042522
002302 020105 (47514 020103
002310 047506 020122 041505
002316 020103 ON2S24 062123
1712 %223& cle:sa 101 3505 ASCIZ <15>¢12» ‘BEGINNING AT TST13
. < (< ) ‘) ’
0532 u7il] wiblE Budele
002340 040440 020124 0siSew
002346 030524 000063
1513 000013 v 3.R2 .START AT TST13
1 1 MOV : 5T
1718 %ﬁ céﬂ?
1716 002360 010137 000320 4s: MOV R1, J8MINMEN :SET UP TEST LOC
1717 00236M (16777 000262 000300 CONT: MOV =céoxs JCSRADR  ; INWIBIT ECC
1718 002372 010500 MOV RO
1719 002374 005040 c§: CLR -(hm .aecm CLERRING FROM TOP
1720 002376 020004 CHP RO, RY 70 BOTTOM
1721 002400 101375 BHI g’ :
%gg 002402 005077 00C26 CLR JCSRADR 'RESTORE CSR
geeg .ENTER HERE FROM TSTSCP ROUTINE AT END OF ERACH TEST
1726 002406 005037 000302 CLR J8PASFLG . INIT SOFTEST PASS FLRAG

1727 00e2412 110237 000404 - MOVB R2,J#STESTN :SET UP STESTN WITH THE TEST



HOS

nncv;x 3-JUN-7? 10:20 PAGE 1- SES 0034
230563q9$ 15:1; BEG?NGSF naEn TESTED (+20) WHEN PROGRAM RELOCRTES.
002416 110277 00025 MOVE  R2,3DISPLAY . NUMBER TO BE EXECUTED 8 DISPLAYED
oc422 005077 000244 LOOP:  CLR 3CSRROR
002426 032777 004000 000240 SéT $4000, a5iR gnn?*s PRINTOUT OF SBE’S(INH ECC)
0024™ 001403 ¢ 18
00243 016777 000210 000226 MOV ECCDIS,3CSRADR :YES, INWIBIT ECC
885332 01040} 18: MOV RY,RI %33%57 ADDRESS UMDER TEST
016246 MOV R2 -.SP) R2
002450 012703 000376 MOV 8376, R3 POINT R3 TO SCRATCH STACK
002454 004767 012404 JSR PC, PUTRDR 'GEN 18 917 noonsss rnon Rl
. nn? ;r N (R3) AND (R3-2!
002460 005743 TST -(R3) 'POINT R3 ro HiGH R BITS
00462 004767 012502 JSR PC.$57512 Pk¢gsoa£rgrxaal7 OF RDDRESS BITS
002466 010400 MOV R4, RO ACE ADORESS OF LOWEST LOC
unoen TEST IN RO
002470 Q10401 MOV R4, R 8 Rs
72 18283 MOV RY'R
4 01 MOV (SP)+ R2
002476 006302 ASL R2 DOUBLE 17
dasens %2235 o A
000004 A TBL -. (R2,,PC GO TO TEST 8 STORED IN BITS
:3-0 OF SWITCH REG.
002506 000172 TBL: TSTO-TBL RELATIVE ADORESS OF TEST O
gggglg 000326 1271 TBL ,RELQT{ gggggss OF TEST |
12 000620 T872-T8L 'RELAT S6 OF TEST 2
002514 001000 1ST3-TBL -RELAT 8; TEST 3
833358 12 Tgrq-r 'RELAT TEST §
14 T875-TBL 'RELAT OF TEST S
002522 002056 TST6-TBL :RELATI] SS OF TEST b
002524 002776 TS5T7-TBL 'RELAT S5 OF TEST 7
002526 003772 15T10-TBL ' RELAT S5 OF TEST 10
002530 004420 TST11-TBL 'RELATIVE gggggss OF TEST 11l
002532 00S052 TST12-TBL 'RELATIVE S5 OF TEST 1o
00253 005512 TST13-TBL :RELATIVE ADORESS OF TEST 13
00253 00S6cY TST14-TBL : LRTI&E EBSEESE OF TEST 14
002540 005736 1S715-T8L RELATI 53 OF TEST IS
002542 006570 TST16-TBL 'RELATIVE ADDRESS OF TEST 16
002544 006740 TST17-TBL 'RELATIVE ADORESS OF TEST 17
00264 007076 RELOC-TBL 'RELATIVE RDORESS OF RELOC

SCOPE ROUTINE
PROG COMES HERE QFTER ERCH TEST RND
IF CTRL C GO TO ERROR HISTORY TYPEOQUT.
IF SR=2000 (BIT 10) THEN HALT
IF SR=40000 (BIT 14) THEN LOOP ON TEST
DEFINED BY SR BITS ¢3:0>, ELSE GO ON

TO NEXT TEST.
002SS0 005077 000116 TSTSCP: CLR ﬁCSRRDR
002554 105737 000420 1578 JESENV i RUNNING UNDER RPT?
002560 001002 BNE CNTSCP :IF SO GO TO CNTSCP
002562 004767 013230 JSR PC, CHECKC :TEST FOR CTRL-C AND IF TYPED
:G0_TO ERROR HISTORY AND HALT
113702 000404 CNTSCP: MOVB J8STESTN,R2 :PUT TEST NUMBER IN R LO BYTE

002566
00eS72 005237 000410 INC S¥SDEVCT’ ‘TELL APT EVERYTHING'S OK
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23-JUN-77 10:17

172136

~IN

— e
G
oo

002000 000070

040000 0000S6

e

000000 000404
011242

177777

103

SEG 0035
BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.
BIT aagoo,asun :HALT RFTER EACH TEST?
BEQ 15760 'BRANCH IF NOT HALTING
?srcb” H?%T 40000, 3SWR P ON TEST DESIRED”
: 8 , ’
B h§®3 00 O L8RRTOERN YesT
IMP CONT :GO CONTINUE EXECUTING NEXT TEST
DATBUF: .WORD 0,0
TSTDAT: .WORD 0.0
SBEMSK : .uogg 0,0
DBEMSK: .WO 0,0
DATSAV: .WORD 0.0
ECCOIS: .WORD 2
DIAGA: .WORD M
H'YEZ: 'WORD O
LOFLG: .WORD O
BRSE:  .WGRD O orrscr FOR RELOC
SAVMIN: .WORD 100000 vs nxnnsn FROM RELOC
RRFE . .MORD @ FLRG 10" {ngig rxna 5nnon FOR HEADER
NHREL: _WORD O 'FLAG TO ELOCATION ALLOWED
CSRADR: 172136 :DEFAULT CSR nooasss
R R AR ARE AR RN AR R R RN AR R R R R AR AR R R AR IR AR RS
WR: 17757 1 IF NO SW]TCH RE srsn
ommﬁhh778 CHONRER 10 BEBRE e o RO AR DSy
.2(1)  THIS TEST ASSUMES THAT THE MEMORY IS IN A STATE
" OF ALL 0'S AND RO ms THE ADDRESS OF THE LOWEST
Ly LOCATION UNDER TEST
'3(2) 17 CHECKS FOR PROPER BAMK SELECTION BY WRITING
Ly 1'S IN A LOCATION AND cuccxxnc FOR 0°'S IN ~HE SAME
Ly LOCATIONS OF OTHER 4K BANKS OF THE MEMORY
g [1.E. LOCATIONS LIKE 776b AND 27766 ETC.]
1S70: ggga so JISTESTN :CHECK FOR PROPER TEST SEQUENCE
JSR pc SEQERR . sERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT
7 uunERROR NUMBER 7%#%¥%2%
MOV 877777 ,R3
13: MOV RY,RI = RDDPESS OF LOWEST LOCATION OF MEMORY UNDER TES?
MOV R3. (RO) 551 "ALL THE BITS AT (RO)
28: CMP RO’ R1 15 RO POINTING TO THE SAME MEMORY LOCATION AS Rl
BEQ 4§’ 'IN WHICH CRSE CHECK FOR ALL 1'S AT (RI)
525 éﬁ" ! OTHERWISE CHECK (R1) FOR ALL 0°S
CMP R3, (R1) IF Rl IS NOT EQUAL TO RO AND (Rl

:DOES NOT CONTAIN ALL 0°S THEN
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BoA%7

000403
012767

122737
001403
004767
000013

013701
012767
005067
016711
852761

711
001405

3789

000014

307452
016700
004767

000015

000010

000011

000275

000012

010470

000346
020000

177502

177472
010340

000042

000032

000010

000404

177542

00000¢

000002

10:20 PAGE 1-34

Ja3

BEGIN OF ARER TESTED (+420) WHEN PROGRAM RELOCRATES.

38:

108:

4s:

ENDO:

TST1:

19:
4 ¥

4s:

A

CMPB
BEQ
JSR
13

MOV
MOV
CLR
MOV
MOV
CMP
BEQ

1ok
14

310, 125
108
01,128

RO, -(
a

)
RR

118

R3, (R1)

§

812,128

RO, - (SP)

R3,RO

PC . ERROR

(SP)+,R0O

J8SAVRE  SP

20000, R1

R1,RS

2

TSTSCP

;CHECK TO SEE IF (RO) =
;##R2ERROR NUMBER 10###%s

(R

; #EEREERROR NUMBER [l##s2s

; SRV N _STRCK

;RN EDBEEQSINGQERROR IS SUSPECTED
;CHECK (R]1) FOR ALL I'S

; #ERREERROR NUMBER [2#%#4¥

; SAVE RO ON STACK

;GO TO THE ERROR SUBROUTINE
SESTORE R TO BE REPORTED WILL BE PLACED HERE

;RESTORE THE STACK POINTER

:CAUSE R1 TO POINT TO THE SAME CHIP

'LOCATION IN THE NEXT 4K BANK OF MEMORY
BY RODING 1 TO THE 14TH BIT OF ADDRESS IN Rl

QAT Rl LI T HBES o

IF R1 LESS THAN RS THEN REPEAT THE TEST FROM 2§

; INITIRL DRTA TEST

1, 38STESTN
.+10
PC, SEGERR

JSMINMENM, R]
sl DATBUF
DRYBUF +2
DATBUF , (R
DATBUF 42
onraur (R

I.*
RRTEREOR?

1,
c(R1)
1)

EQTBUF*E.ElRIJ

DATBUF +2,R0
PC,ERROR

; THIS_TEST CHE
SHIFTING AR 1 ?Hg

1/00 LINES BY
HE WORD

CHE?? EER PROPER SEQUENCE
iERRORI REPORT ERROR MESSAGE ANC HAL™ AT FATHLT
II!!!*ERROR NUMBER ]3%¥#%2#

:GET TEST ROORESS
;SET _THE FIRST TEST BIT
;CLEAR WORD
WRITE TEST WORD 1
'AND TEST WORD 2
NOH RERD THEM
BR IF FIRST 16 QK

G S50, BRI F 8 ERSOR, 55,

illlllERﬂGﬂ NUMBER |4%xaexs

NSH gEgﬂ SECONC WORD
:GOOD DATA FOR ERROR MSG

: $ERROR* REPORT ERROR MESSAGE
l***'*ERROR NUMEBER [S#s222%

SEG 0036



8"1 MACY1l 30(104 ) S3-JUN-77 10:20 PAGE 1-35 SEG 3037
MMLA.PLI 4 : 17 BEGIN OF ARER TESTED (+20) WHEN PROGRAM RELOCATES.

1
1
{. 2 ggiisé gﬁgﬁg& 177460 cs: 5ﬁI geraur+a fﬂ?ﬁu§“ﬁgnﬂ§T ?gsg TESTED °
1889 1 7 010140 JngD g*gﬁguL ‘NO, SHIFT TEST BIT LEFT
1 1 W
iggz 833128 838?53 BR 8 -30 HRI?EFNEH TEST DATA
{833 ngg 921 TO SHIFT A O IN onrn IRECTION
003162 012767 177776 177436 bS: MOV l 7 :PUT R 0 IN BIT
1895 003170 012767 177777 177432 MOV onfaur+a "AND 1'S IN RLL OTHERS
1995 003008 irs 179ueq Ao '“*Bh’é Re bRk WRITE DACE oF meLoC
lgge 833582 8?2711 177414 668: n8v Bn§50r (R1) :HRI§E THE 6
1899 003212 015751 177412 000002 MOV DATBUF$2,2(R1) :2 WORDS WORTH
1900 0032 177402 CMP onreur (R1) :NOW RERD FIRST WORD
iggé 35 001“ 77374 253 nr RO ey OK
1903 §§§§§§ §éao 10244 JSR 9 9350 .83808“ REPORT ERROR MESSAGE
(1) 16 uquRROR NUMBER (b##&%#s
1904
190S 003240 026761 177364 000002 7§: CMP DATBUF +2,2(R1) :NOW, READ SECOND WORD
1906 003246 001405 BEG 8s :BR IF 0K
1907 003250 016700 177354 MOV DATBUF+2,R0O : 600D DATA
1908 003254 004767 010222 JSR PC, ERROR : sERROR® REPORT ERROR MESSAGE
H; 003260 0000!'7 17 nquRROR NUMBER |7%%axx%
1909
1910 003262 022762 077777 000002 8S%: CMP 877777,2(R2) -TESTED BIT 31 YET?
1911 003270 001410 BEQ 108 'BR IF YES, WE’'RE DONE
1912 003272 006162 000002 ROL 2(R2) 'SHIFT DATBUF
1913 003276 006112 ROL (R2) :AND DRTBUF +2
1914 003300 103403 BCS 9 .
1915 003302 00S362 000002 DEC 2(R2)
1916 003306 000261 SEC :SET CARRY FOR NEXT ROL
1917 003310 000736 9. BR 66$ 'KEEP GOING
1918 003312 062701 020000 10§ : ADD 820000, R} 'NEXT 4K BANK
1919 003316 020105 CMP R],RS : COMPARE RGAINST HIGHEST VIRTJAL MEM
{ggg 003320 103656 BLO 18’
iggg 003322 000167 177222 ENDL: IMP TSTSCP
1924
1925 .TEST2 THIS TEST CHECKS TO SEE THAT EACH RDDRESS
1926 : BIT IN EACH YK BANK CAN BE ASSERTED UNIQUELY.
1927 : IT CHECKS FOR RODRESS BITS THAT MAY BE STUCK
1928 : HIGH, STUCK LOW OR STUCK TOGETHER.
2 :
1931 003326 122737 000002 000404 TST2: CMPB 82, J4STESTN :CHECK FOR PROPER TEST SEQUENCE
1932 003334 001403 BEG 18
1933 003336 004767 010614 JSR PC,SEGERR . #ERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT
5{1 003342 000020 20 :#axk##ERROR NUMBER 20####4%
1)
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003514
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003522

003S24
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122737
001403
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010446
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23-JUN-7?

10:17
040000 1$:

118:
000001 cs:
010100

39:
010062

4s:
010040

=Y ¥
010622
010000 6S:
020000
177042 END2:
000003 000404 TST13:
010434

is:

000320

10:20 PAGE 1-36

LO3

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

MOV
CLR
MoV

chp
BLO
H%V
MOV
8IS

1518

CMPB
B
JSR
25

MOV
MOV

540000 ,R1
R1.-(SP)

sl
115
(sp) Rl

Re
RS’ RS

(R
K} 3
PC, ERROR

RO
(R1)
(R1)

gg,ERROR

RS JR1
R2,R1
(RD
1

RO
PC,ERROR

RO
(R1)
(R1)

68
PC, ERROR

oéoooo R2
R2,RI!
820000, R1
R1,RS

2s’
TSTSCP

i
SRVE START RDDRESS

G "oBRCE 1Y ver

BR IF NO

;REST

; )

SEINT Rl Tg FIRST BYTE
RERO RNO COMPARE FOR ZEROS

Bﬂ IF OK
lERRORl REPORT ERROR MESSRAGE
I!IlllERROR R 2l#anass

;FOR_ERROR MSG
: COMPLEMENT THE BYTE
 RE FOR NON ZEROS

BR F 0K
lE OR# REPORT ERROR MESSRGE
illiliERROR NUMBER Co%aasus

0 1 R °
:SET THE NEW BIT INTO Rl
:READ THE NEW ADDRESS

RERD FOR ZEROS

*ERROR! REPORT ERROR MESSAGE
ii!lllERROR NUMBER C3#s#s%4

COHPL THE WORD
;READ IT AGAIN

: BERROR# REPORT E£RROR MESSAGE
I!ililERROR NUMBER CH#22s2%

:CHECK FOR MSB IN 4K BANK
'NQT LQ?T Bé ?RQNCH
'LAST B LR YHE MRSK
!MOVE TO ﬁexr 4K

(TOP + 2

.TEST 3 THIS TEST CHECKS FOR PROPER
: BYTE ADDRESSING.

I%,UISTESTN

l
PC,SEQERR

R4, -(SP)

J#MINMEM, R2

C&ECSRSRQHPROPER SEQUENCE NUMBER
fEhRORi REPORT ERROR MESSRGE RAND HALT RT FRTHLT
illlllERﬂOﬂ NUMBER 2Sa##%x%

:SAVE R4

:MINMEM IS LOWEST RDORESS

Ste 0038
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1

003Ske 001456
4 020301

00" 66 00
005570 12
003574

iiiﬁéé'émé?ﬁ
CECE e
i

SRR
R R

SEaR
:
(2
;

S8 -~ SS3ISSS
OON——-NLZWN—D
8z
cOE

Ne— o

s
85
2L

WSk
>
2R
SR

23-JUN-77?7
10:17
000004
1777277
177777 000002 o8
000320 '
3s:
000000
000377
000001
99:
000001
007656
6S:
1777277 4§
177775
177777
000377 128:
000001
109:
000001
007572
4 ¥
1777727 cs:
176610 END3:

10:20 PAGE 1-37
BEGIN OF AREA TESTED (+20) WHEN PROGRRM RELOCATES.

MO3

va 3

n-l (R3)
&,E(RJ)

ggn;n&n ,R1

3 )
R3,R1
yg'

80, (R1)

s’
8377 RO
sl,R!
95

RO
R1,-(SP)
tl,RI
PC.ERROR

(SP)+,Rl
Rl
39
8-1,(R])
4 |

R3, R4
8177775 ,RY
R1,RY
1et

1,R0

IOS

8377 .R0O
8] R}
10§

RO
RI,-(SP)
sl Rl
PCERROR

(SP)+,Rl
R1

3s

8-1, (R3)
R3
R3,R2
28’

(SP)+.RY
TSTSCh

'EHIN}Tnﬁ"TﬂaLab?OBYTE +1

MITE ALL ONES IN
Y4 TEB EYTES
CL AR A BYT

i"‘%&a’z‘ 01" REab"CRs T B

:BR I

; IS THIS Tl{ BYTE OF ZEROS
;BR IF NQT

; IT 1S, COMPRRE FOR ZEROS
;SET UP LO BYTE

;WHICH BYTE RRE WE TESTING ?
;L0 BYTE RO IS 0K

;HIGH BYTE MAKE RO RIGHT

: GAVE R]

:FOR_PRINTOUT

iERR(ﬂ! REPORT ERROR MESSAGE
"H"ERROR NUMBER ChX#%¥%%

RESTORE Rl FOR FURTHER TESTING
XT BYTE

TURN
ITS NOT THE BYTE OF 0'S, RERD 1'S

csr ADDRESS
70 FIND BYTE
xs IT SET IN TEST ADDRESS ?
BRANCH CAUSE IT'S NOT IN SAME WORC
on?n SHOULD BE ALL ONES
16O REPORT ERROR
1T'G IN SAME WORD, BUT WHICH BYTL ?
e ng% RO ALONE
;suhp BYTES

: SA

FOR PRINTOUT

*ERRORI REPORT ERROR MESSAGE
uquRROR NUMBER 27%a%sk¥

; RESTORE R}
HOVE 10 PEXT BYTE
RESTORE S TO BYTE JUST TESTED

+INC TO PiXT BYTE

‘WAS THAT JUST THE LAST ONE®
;BR_IF NO

'RESTORE RY

; STATUS REGISTER RESPONSE

: THIS TEST INSURES THAT THE MS11K
:CSR RESPONDS AND THAT EACH BIT
:CAN BE WRITTEN UNIQUELY.

StG 0039
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004114
004122
004124
004130

0041
0041
004144
004150
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006300
03351
12737

000167

122737
001403
004767
000033

77
12767
005067
012767

> a

NO3

23-JUN-77 10:20 PAGE 1-38 SEQ 0040
10:17 BEGIN OF ARER TESTED (+20) WHEN PROGRAM RELOCATES.
000004 000404 TSTH: agga &;,aosrssrn : TEST FOR PROPER TEST SEQUENCE
010202 JSR PC, SEQERR : sERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT
30 ; # R 2ERROR NUMBER 30%xan##
004004 18: MOV 828 .R2
176674 RDD BRSE , R2 :OFFSET FOR RELOC
000004 MOV R2. JbY
172136 MOV 8172136,R1 :FOR ERROR PRINTOUT
176670 TST JCSRAOR ' TRY ACCESSING CSR
5 BR £ :IF ME GOT HERE ALL IS WELL
010146 ' ISR PC,FATERR . $ERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT
31 s k4 #ERROR NUMBER 31 ##sses
000001 33: MOV 81,R0 .SET FIRST TEST BIT
000104 000004 MOV sB{ISER, 384 'SET UP FOR FUTURETRAPS
176630 4s: TST LDFLG 'RUNNING IN MEM UNDER TEST?
BNE s 'YES, BRANCH T0 5§
050020 BIT 850020, RO 'NO, ' CHECK FOR UNUSED BITS
BNE 78 :
BR 8% ;
050026 5$: BIT 850026, RO :
BNE 78
176616 Bs: MOV RO, 3CSRADR - WRITE THE TEST BIT
176612 MOV 3CSRADR, R2 :GET CSR_CONTENTS
000020 BIC 820, R2 :SINGLE ERRORS WILL CONFUSE US
ggg gg.ha 'RERD AND COMPARE
007406 ISR PC . ERROR . 8ERROR¥ REPORT ERROR MESSAGE
32 ' #x %8 2ERROR NUMBER 32%##at¥
78: ASL RO -SHIFT TO NEXT BIT
BCC 4§ ;goar&nus TESTING THRU BIT 15
000104 00000Y MOV 8BUSER, 384 'FOR ANY FUTURE TRAPS
176434 ENDY:  JMP TSTSCP
.SINGLE BIT ERROR TEST
!THIS TEST FIRST CHECKS FOR LNCORRECTED DATA
!WITH THE INW ECC BIT SET, CHECKS THAT THE SINGLE
'ERROR INDICATE OCCURRED AND FINALLY, WITH ECC
! ENABLED, CHECKS FOR CORRECTED DATA.
000005 000404 TSTS: ggga f%,atSTESTN :CHECK FOR PROPER TEST SEGUENCE
010026 JSR PC, SEQERR : *ERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT
33 ' xak#2ERROR NUMBER 33#¥####
176534 18: CLR JCSRADR
000001 176462 T1BA: MOV 81, DATBUF - INITIAL DATA
176460 CLR pAtBUF+2 ;32 BITS WORTH
000001 176460 208%: MOV 81, SBEMSK "INITIAL ERROR MASK
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.
7 176456 CLR %ﬂ*gsm ;32 BITS WORTH

016 7 176M40 178442 30S: MOV

BE R TR RO s A e,
S W B B e s s

§g§$
goudd
3
A
™

1

e

i §

% 167 176420 com TSTDAT+2

ooMe 1Y oisma 175:12 408 % % hgem

M 813773 M 006522 MOV s¥sYDAT  S0URCE ;SET UP_ADDRESS FOR_CHKGEN

00M232 00N767 006570 JSR PC, CHKGEN CHECKBITS ON Tsmm

gxg 004567 007104 ISR &a'rcon a COMPLEMENT ROUTINE
002636 . WORD Mx msx

00NN oclresae o8 mugan TSJ;MT . r

M 81% ?993;9 178412 LY gcchsEats&m 65: &xm?g Eﬁ‘n ECC DISABLED

00N260 016721 17634 MOV TSTDAT. (R1)+ 4

O00MHM 016700 006466 MOV CHECK , RO ;% rSon GEN

00M270 (0S6700 176360 BIS DIAGA RO .

oM7Y 010077 176372 MOV RO, 9CSRADR :

OOM300 016711 176330 MOV 15tDAT+2, (RD) ;&1

DOM308 016777 176342 176350 MOV ECCDIS, 9CSRADR :ox

00M312 016700 176314 MOV TSTDAT RO 'SET UP GOOD DATA FOR ERROR REPT.

00N316 (02004 CHP RO, -(R]) gno THE LOW WORD

00 001403 BEQ 55$ : F OK

OM322 004767 007154 JSR PC, ERROR ,mr REPORT ERROR MESSAGE

04326 00003 N | BESH#ERROR NUMBER J4#3aiss

004330 016700 176300 G5§: MOV TSTDAT+2,R0 :HIGH WORD

004334 062701 000002 RDD 82,R] :POINT Rl TQ SECOND 16 BITS

004390 02001 | CHP RO’ (R1) READ THE HIGH WORD

0OM3N2 001403 BEQ 564 :BR IF OK

0044 O00N767 007132 JSR PC, ERROR ! 8ERROR® REPORT ERROR MESSAGE

O0M350 000035 35 ' 83 ###9ERROR NUMBER 3S##33##

00M352 005077 178314 56$:  CLR SCSRADR . ENRBLE ECC

004356 010200 MOV R2,R0 mxs IS ORIGINAL DATA

004360 02004] CHP RO -(R1) IF xrsxﬁn CORRECTED

004362 001403 BEQ 57¢ r SHOULD BEEN

004364 004767 007112 JSR PC, ERROR : SERRORE REPORT ERROR MESSAGE

004370 000036 3% auausSERROR NUMBER Jb##sks#

00M372 032777 000020 176272 G7%: BIT 820, 3CSRADR :CHECKX IF SBE INDICATE SET

00M400 001011 BNE 58% ' BR xr x* IS SET

00M402 010146 MOV Rl.-(SP) :SAVE R

OO0 016701 176262 MOV csknoa Rl ' GET csn RDDRESS

004410 012700 000020 MOV ' READY RO FOR PRINTOUT

004414 00N767 007062 JSR PC, tnnoa : BERROR# REPORT ERROR MESSAGE

004420 000037 37 uluiERROR NUMBER 37%&#22#

00422 012601 MOV (SP)+ Rl :RESTORE R]

OOM42N 005077 176242 5gs: CLR 3CSRADR ' RESTORE (SR

004430 010300 MOV R3,RO :HIGH WORD
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23-JUN-77 10:17 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.
701 000002 ADD RS : POINT TQ Hx%m
11 CHP ' (R]) szs }r 175 BEEN CORRECTED
001403 BEQ set
OON7E? 007034 JSR PC, ERROR ;emom REPORT ERROR MESSAGE
000040 ‘0 unHERROR NUMBER 4Ox#Rxss
032777 000020 176214 G98: 87T 820, 3CSRAOR :SBE BIT SET ?
001010 ENE 608 ,an F YES
010146 MOV Rl -(SP)
016701 17620 MOV CSAaNR, R1 ‘GET nooscss OF CSR BEING TESTED
012700 000020 MOV 820, HO :FOR PRINT
004767 007004 JSR PC, ERROR : sERRORS ME.SSAGE
000041 4l Hunim R Ylasasxs
005737 DOOMO06 608: 157 J88PRSS )
001425 BEQ ENDS :Q V ONLY ONE I tRATION
005767 176126 ST SBEMSK +2 ' TEST FOR LAST BIT
10040M 8M] 6SS ‘MINUS MEANS BIT 3l
OOMSE? 006576 JSR RS, DASHL SHIFT LEFT ROUTINE FOR 32 BITS
002636 _WORC  SBEMSK ' WORD TO BE SHIFTED
000617 BR 308
005767 176100 6SS: ST DATBUF +2 :LRST DATA BIT ?
0040M ?nx ;85 WHICH I? BIT 31
7 008560 SR DASHL ' SHIFT

002626 "WORD DRtBF :
000603 BR 208
&15737 000302 708 : 7578 gmsn.c :FIRST OR SECOND PASS ?

1004 BNE NDS !NON ZERO MEANS WE’RE DONE
105237 000202 INCB  J#PRSFLG :NOT DOME, GO DO SECOMD PASS
000167 177356 P TSR
000167 175764 ENDS: JMP TSTSCP

-SINGLE BIT ERROR TEST TO INSURE THAT A WRITE
BYTE CLERRS SINGLE BIT ERRORS.
[113227371403 000006 000404 TSTH: g?;e ﬁ.amssm . CHECK FOR PROPER TEST SEQUENCE
004767 007356 JSR PC, SEQERR . #ERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT
000042 ye uuHERROR NUMBER Yors#azs
010701 18: MOV PC, Rl :GET PC
012700 00S476 MOV s£M06 , RO 'END OF THIS TEST
066700 176046 RDO BRSE , RO FOR OFFSET
032777 000020 176046 BIT 820, 3CSRADR ,Looxmc FOR SBE’S IN THIS TEST
001403 BEQ 3¢ :BR IF NQ ERROR
005267 000650 INC TOFLG ,Irmcms WITH FLAG
DOOMOM BR 4§ ' AND BRANCH
062701 000004 3s: ) #4 R] 'MOVE T0 NEXT WORD
020100 CMP R1.RO END OF TEST & YET °
10376N BLO 2$ 'NO, BRANCH
00M467 006420 ys: ISR RY , SAVOTH :SRVE REGS RO TO RY
005077 176016 CLR 9CSRADR :CLEAR CSR
012767 000001 175744 MOV 8] DATBUF 'INITIAL DATA
005067 175742 CLR pAtBUF+2 132 BITS WORTH
012767 000001 175742 THA: MOV 8], SBEMSK ' INITIAL ERROR MASK
005067 175740 CLR SBEMSK+2 32 BITS WORTH

SEG OO42
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016767
016767
012767

i
002636

13701
81 104
016777

0le7e4
016703

0i

016714

{758
{7270
380
000320
175666
175640
005760
175652

175664
175622

67565'4
1

000002
\77777
\77777
000432
175614
000020
175576

006400

012756
175452
006266

ik;sa T68:

175724
175720
006016

175704

175604

1755832

00sS70

10:20 PRGE 1-4!

D04

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

TR L8 S AR O
RIRE R, 51 o gy e

308:

408:

45§:

mv

v
MOV
MOV
i
. WORD
. WORD
MOV
MOV
MOV
MoV
MOV
BIS
MOV
MOV
CLR
MOV
RDO
SUB
MOVE
BITB
BEG
1ST
BNE
CLR
1578
BIT
BEQ
MoV
CLR

JSR
43

BR
MoV
SuB
MOV
ROD
ROD
MOVE
MOV
TSTB

T
17

TSTDAT
fiiren
ECLDIS, ICSRADR
TSTORT (RY)+
CHECK,R3

R, SCSRAOR

1510AT+2, (RY)
BASE Ra'R2
82, RY

-1, (RY)

t-1, (R2)

T6FLG
45§

SCSRADR, R3
8170037 ,R3

3CSRADR
8DATSAV , SOURCE
P, CrKCEN

s0d

R3, RO
8CHECK R
BASE ,R|
PC, ERROR

: READ
:SINGLE ERROR INDICATE SET
'FOR PRINTOUT

; #ERROR* REPORT ERROR MESSAGE
; #EREREERROR NUMBER H3ssasy

: CONT INUE

'NEED A SCRATCH LOC

!70 FIND BYTE OFFSET
*GET_ADDRE

DO
Lo
8
0
-
—

;GET CHECKBITS
;CLEAR OTHER BITS

; FOR CHKGEN

: GENERRTE CHECKBITS

:COMPRRE ACTUAL VvS. EXPECTED
;BR IF OK

; GOCD DATA

; ADORESS OF CHECKBITS

+PLUS OFFSET

:ERROR ROUTINE

SEQ 00M3



D2l MACYIL 30(1046)
23-JUN-77 10:17

DZMMLA.PLL

223!
223
5533
M
2c3s
223%
(1)
(1)
2237
2238
2239
e
Tad!
2eMe
(1}
(1)
2243

2c4b

00S2 1N
005216

005226
005232
005236

000043
122714

10N 1

23-JUN-77

177777

000001
006244

000236

000020
006216

000320
00646
1753Su

177777
175334

175342
175336
170037

J0S45Y
00s400

006116
177777

000320

000406
175206
005656

177232
175156

005636

177200
00se10

175414

175350

00540

10:20 PRGE 1-42

EOY

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

c0s:

608:

BSS:

708:

808:

0S:

100%:

SERTEZE

— D —
My
——

k!

. WORD

et (D €

m:l:w:nn%

'D“D%I)Hﬂ
O

#-1, (RY)
708
RY,R1

8l,Rl
PC,ERROR

TBFLG

b5$

(RY)

820, JCSRAOR
508

PC, ERROR

70$

R4, -(SP)
JsAINMEM, (SP)
sDATSAV, A3

o5,

8-1. (R3)
DIAGA, 3CSRADR
(RY)

3CSRADR, - (SP)
JCSRADR
$170037, (SP)

8DATSAY, SOURCE

PC. CHKGEN
(SP)+, CHECK
708

PC, ERROR

e-1, (R2)
B80S
R2

RY
I8MINMENM, R
82, R4

404

RS, DASHL
patBUF
TER
PC,RSTOTY

; CHECK DATA

;BR_IF 0K

‘GET RY

; TO MAKE EVEN RDOR FOR PRINTOUT
; #ERROR# REPORT ERROR MESSAGE
 BEE#EEERROR NUMBER Yd#aiss

;SINGLE ERRORS IN TSTE RRER °
;BR _IF _YES

;RERD THE BYTE

;SBE ERROR BIT SET 7

S RoRs REPORT ERROR RESSAGE

s RRRRRRERROR NUMBER SS#xaa#%
: CONTINUE
; RY

;?on' EBYTE OFFSET
- ADDRESS OF DATA

s FOR

;BYTER&?&T

<WRITE R BYTE OF 1°S

;DIAG BIT

;RERD THE BYTE

; GETCONTENTS

;CLERR THE CSR

:ONLY WANT CHECKBITS

:FOR CHXGEN

:GENERATE CHECKBITS ON DATA
;COMPARE ARCTUARL VS. EXPECTED
:BR IF OK
;ERROR ROUTINE

; CHECK FOR LAST BY'E

;MOVE TO NEXT BYTE

;FIRST TEST ADORESS

; TEST FOR LOWER WORD

;BR IF IT'S LOW 16 BITS
:RADJUST POINTER FOR ERROR REPT.

:FIRST PRSS ?
:BR [F YES

:LAST ERROR BIT ?

s MINUS !iﬂﬂ? BIT 3!

;DOUBLE ARITHMETIC SHIFT LEFT
:ON THE ERROR MASK

.LAST DATA BIT ?
'MINUS = BIT 31
|

;SHIFT IT LEFT
;RESTORR REGS RO TO R4

SEG 0044
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(1086) 23-JUN-T7 10:20 PAGE 1-4
agngof?r 18:1% gscmcsr mgn TESTED (+20) WHEN PROGRAM RELOCATES.
00S067 000004 CLR Tgrgg :FOR NEXT TIME
167 175046 g«os: e TSTSCP
6FLG: .WORD
DOLBLE BIT ERROR FORCE TO CHECK DOUBLE ERROR
:STATUS BIT AND TRAP THROUGH LOCATION 114.
c%ir‘ag 000007 000404 TST?: g{nga g,amssm
004767 006436 JSR PC, SEQERR . s®ERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT
000046 46 HHHERR NUMBER 46aaasxs
00S077 175144 18: CLR JCSRADR . CLEAR CSR
013701 000320 MOV SSMINMEM R1
OOM467 00S532 JSR RY, SAVOTY :SAVE REGS RO TO RY
00S067 175064 108: CLR pAtBUF mxs INITIAL DATA
00S067 175062 CLR DATBUF +2 Q
012767 00000 175062 208: MOV 8], SBEMSK INIT SINGLE ERROR MASK
; 1 175054 308 %5 SBERSK o2 rm RROR MASK
8&% 0000l AT ai7e 92@‘&50
016767 175030 175032 35§: MOV DATBUF , TSTDART
016767 175024 175026 MOV DATBUF 42, Tsmm+é
105737 000302 TSTB  J8PASFLG' NO COMPLEMENTING FIRST PASS
001404 BEQ 40$
005167 175012 coM TSTDAT :COMP FIRST WORD
0Ll 172049 w08 QR ReRank $SECOND. WORD
02??6? 175002 175004 CHP SBEMSK , DBE MSK cgu Bgmmvs THE SAME ERROR BIT SET
8592; 179774 174776 E’,.‘,S saznsma oesnsmé ;C ; HE EQUAL IN SECOND WORC
U8 e s s B s el s
767 00SI44 ISR PC, CHKGEN 30“@&% CHECK BITS
004567 005460 JEROR RS BITCOM roacs SINGLE ERROR
e UORD  SBEMK 0 DATR TN ToToRT
ums&? 005430 JSRR I FS?C s mscgf;gg SECCND BIT IN ERRCR
.M
s A Y
016704 00S0SO MOV CHECK, nq 'GET CHECKBITS
0S670M 174742 BIS DIAGA'R %c g}msnc A BIT
016777 174734 74752 MOV ECCOIS, acsmon
016721 174706 MOV TSTORT. (R1)+ (WRITE 16 BITS
010477 174742 MOV R4, JCSRROR 'L ono CSR
016711 174700 MOV 15tDAT+2, (R1)  :WRITE HIGH WORD
174732 CLR 3CSRROR ;cu»:m CSR AGAIN
162701 000002 SuB 82 Rl ;ADJUST TEST ADDRESS
005711 75T (R]3 ‘READ THE LOCATION
032777 100000 17471& BIT 8100000, 3CSRAOR :LOOK FOR DBE STATUS BIT
001011 BNE o} :IT SHOULD BE SET
010146 MOV R1,-(SP) ;SAVE RI
016701 174706 MOV CSRADR, R1 *GET CSR RDDRESS
012700 100000 MOV 100000, R0 GHOW BIT 15 SET
004767 005506 JSR PC, ERROR : ®ERROR#® REPORT ERROR MESSAGE
000047 47 HHHERROR NUMBER 4T azsazs

St J0M5



DZMML  MACYI1 30(1046)
P11 23-JUN-77 10:17

DZMLA
(1)

B

Al

i ok

&K BYNEToRES

RERRARRRRRRRE RRRR AR

A 2ERRL0F £

SRR

Lo e
NET o

00S711
00S077 174642

005000
004767 00S“4M

Qo7 00000

005737 000406
174564
004567 00S230

00S767 174542
004567 00S212

000624

05737 000302
105237 000302
000605
005737 000406

174514

174520

174510
174504
170037

%767 007142

010146
8{677? 174432

00S077 174442
004767 00S246

174650

1745822

174450

23-JUN-?77 10:20 PAGE |
BEGIN OF RRER TESTED (+20) WHEN PROGRAM RELOCATES.

§§E§Tﬂﬂsr5§ BUS PBL

'SET DOUBLE ERROR INOICATE

;RERD THE TEST LOCARTION AGAIN
:CLEAR STATUS REG

50s:

608:
b1S:

65S8:

708:

82S:

%
i

TST
CLR
CLR

GOH

Lk
gT:ggéﬁgoR

(R1)
JCSRADR

RO
PC, ERROR

618

84 SP

JedPass

80§
MSK+2

RS, DRASHL
DBEMSK
358
SBEMSK+2

RS DASHL
SBEMSK

309

d8PASFLG

80s

J8PASFLG
0s

l
J¥SPASS
823

ECCDIS, dCSRADR

3CSRADR’

ECCDIS acsnnon
R3, (R1}
JCSRADR

PC ERROR

:CLEAR RO

iERRORl REPORT ERROR MESSRGE
HH"ERROR NUMBER SOx#x%%#

. IF ERROR, DON’T ADJUST STACK
‘ADJUST SYACK FROM TRAP

FI TPﬂSS"

CPECK MSK FOR LARST BIT

‘ MINUS
: DOUBLE SHIFT

; CHECK SINGLE ERRCR MASK T0O

:BR IF DONE
SHIFT

;FIRST _PASS

:NON ZERO MEANS WE'RE DONE
FIRST PRSS, NOT DONE

:KEEP GOING'

: CHECKING PRSS AGAIN
;CHECK 1K AODR FUNCIION ON

:FIRST PRSS ONL

: OTHERWISE DISRBLE EccC
CLEm THE DBE'S

N{J EXIT
:CLEAR CSR
;OUR COUNTER

READ THE LOCATION
MOV CHECKBITS INTO R3
:CLERR CSR AGAIN

{ONLY WANT CHECKBITS

:POSITION THEN
: INTO LOW BYTE

; HERE
:GET _THE 1K _BANK

'BETTER BE THE SAME

;BR IF OK
; SAVE R1 FOR NOW
:DISABLE E

PUT 8RO DQTQ TO BE PRINTED INTO Rl
:RESTORE CSR
: #ERROR* REPORT ERROR MESSAGE

SEG 0046
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10:17 BEGIN OF RREA TESTED (+20) WHEN PROGRAM RELOCRTES.
51 . SRR ARRERROR NUMBER Slasssss
MOV )+, R! :RESTORE R
174406 174424 BS§: n8v é?goxs,acsnnon ;o?gaggf EAROR CORRECTING
gtg 5213+ 70 CLEAR ANY DOUBLE ERRORS
74414 R JCSRADR R SR
9837;7 §Zg n8§ 7 ,R1 ;sﬁngRSuSY TO LAST 1K
4000 84000 R1 ' MOVE UP TO MNEXT 1K
cnps RI‘RS ;OEERFTOP YET ?
007142 BeS: ?gﬁ 38,rsrnoo Egncéx ;53 ERROR FREE LOC
TST R3 . ZERC MEANS ERROR FREE
BEQ 86$ :BR IF OK
INC R2 COUNT ONE WORD CHECKED
001000 CMP R2, #1000 ' TESTED WHOLE LK SLICE YET ?
?go grt ‘BR IF N8T
006056 K C, TPCRLF 'PRINT ROUTINE
033624 047055 ASCIZ /T8T7-NO ERROR FREE LOC IN 1K SLICE AT -
0S1105 Q47522
0511 042505
04151 Y440
Q4S46]1 051440
042503 O40440
000
77 L 776.R T START D F !
C s 1 s W » 1K
88247 ﬁév cgnvsla,na ;s?gnrén Loéﬂ?og BSﬁﬁésS
174260 ADD BRSE ,R3 :FOR OFFSET
MOV R1,-(SP) ;gﬁvs R
00645Y JSR PC ' PUTAOR PUT noénsss IN SAV7 & SRVT+2
171674 INCB JTYPCNT -PRINT ONE WORD
TST -(R]) :ADJUST FOR PRINTOUT
00e122 ISR PC, TYPOCT PRINT IT HERE
CLR R2 ‘RESTORE R2 FOR NEXT SLICE
MOV (SP)+ Rl 'RESTORE RI
BR gEs ' GO #oox FOR GOOD LOC
00000 87%: ADD 4Rl 'NEXT WORD
BR gaé ‘GO CHECK IT
174170 B6S: MOV TSTDAT, (R1)+ WRITE FIRST WORD
174224 MOV RY, 3CSRADR :CSR IMAGE WITH BRD CHECKBITS
174162 MOV 15tDAT+2, (R1)  ;WRITE 2ND WORD + CHECKBITS
000002 SUB 82.Rl ‘ADJUST RI
BR H SCONTINUE TESTING
174206 908 ; CLR 3CSRADR 'CLEAR CSR TO NORMAL
004612 JSR PC.RSTOTH ‘RESTORE THE REGS 0 TO Y4
174054 ENOD7:  IMP 15tsCp
000000 SAV7:  .WORD 0,0
' THIS TEST CHECKS THE WRITE INMIBIT ON DOUBLE
:BIT ERRORS DURING A DATIP OPERATION BY USE
:OF AN "INC' INSTRUCTION.
000010 000404 TST1O0: ggga ?éo,aosrssrn
005442 JSR PC,SEGERR . *ERROR#* REPORT ERROR MESSAGE AND HALT RT FATHLT

HO4

SEG 0047
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004464

004064
173756
000320
173744
173716
173752

73710
boiiods
000320
173732
173664
173656
004522

000002
173642

N

004002
003774

174076
174070

174046
174042

174014
174006
ooMl11le

173762

10:20 PAGE 1-46

104

BEGIN OF AREA TESTED (+20) WHEN PROGRRM RELOCRTES.

ti.
20s8:

308:
358

40$:

45§

S0Ss:

GSS:

B0S:

£53:

52
Lo
CLR
MOV
CLR
MO

CLRB

MOV
LR
NC

BEQ
MOV
JSR
53

ADD
CHP
BEQ
MOV
JSR
S4

1578
BNE
INCB
BR

Barg¥° "

DATBUF +2

Iy
Be RV

DRTBUF , TSTDRT

s HERRERERROR NUMBER Sosssxse

{TRTT AL BaTR 1O

;© WORDS WORTH
INITIRL ERROR MRSK

BOHSbBSERROR MASK

:PRESERVE ORIG DATA

gegggF‘E TSTOAT* éas ?ND PRSS YET ?

DBEMSK , SBEMSK
Deznsx+a sasnsx+é
agszom SOURCE

RS BITCOH

§S$E§TCOH

asnxnﬁsn R

TEiBAT, ?S‘f"'?"‘im

UEPPGT+E (R1)

J#MINMEM R3

e
Tg;DQT -(R1)

6
TSTDAT, RO
PC, ERROR

82,Rl
Tsfonr+a (R1)

Rt

UPPFLG
66
UPPFLG
55§

; COMPL DﬂTR ON SECOND PASS

CHECK FOR SAME MARSKS
R IF OK

BR _IF THEY'RE

&m%&“’?ﬁ?

:COMPL ROUTINE
:MA K

?0 MAKE DOUBLE ERROR

?R CHKGEN

;GET CHECKBITS
:SET DIAGNOSTIC A BIT
TEST RADDRESS

{2 FISSQ 16 BITS

ORD CSR WITH IMAGE FROM Re

%?& ésL&ga*C KBITS

; TEST ADORESS

S Trucion

:CHECK_FOR UNCHANGED DRTA
:SHOULD BE UNCHANGED

:FOR PRINTOUT

: #ERROR® REPORT ERROR MESSAGE
lill!lERROR NUMBER S3x#aass

; POINT 7O UPPER WORD
;READ 1T
BR IF UNCHANGED

lERRORl REPORT ERROR MESSRGE
iiii*lERROR NUMBER SH#xi#ss

; LOWER WORD
:BR IF NO

SeG 0048
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105737

016777
005011

000406
173610

00425k

173566
004236

000302
000302
173546

73554

4160
173422

000011
00SO14

13463
173450

DR

000001
173440
173416
173412
000302

173400
173376

173378
173362
002632

003532
004046

00403k

173564

000404

173450
173442

17342C
173414

173372
1733¢eH
003464

6b6S:
708:

75%:
BOS:
909%:
END1O:

TST11:

1.
c0s:
308:
358:

408§:

10:20 PRGE 1-47

&

BMI
JSR
WORD

Ja4

BEGIN OF ARER TESTED (+20) WHEN PROGRAM RELOCATES.
PRSS gggcip Fiang
MOK +2 :LAST Bl N MASK ?
758 :BR IF BIT 3]
RS, DASHL :SHIFT ROUTINE
0Bt MSK
MSK+2 :LAST BIT IN SINGLE ERROR MASK ?
Re DASHL R T
SBEMSK :
308
J8PASFLG - WHICH PRSS
90% ;?R }r HE'RE DONE
J#PASFLG : INDICATE SECOND PARSS COMING
10$ ;G0 DO %T!
ngexs.acsanoa : INHIBIT ECC TO CLEAR DBE’'S
~(R&)
CSRADR ;RESTORE CSR TO NORMAL
¢ RSYOTH 'RESTORE THE REGS
1stsce
'CHECK FOR WRITE INHIBIT DURING A WRITE BYTE.
: CHECKS FOR UNCORRECTED DATR.
?gl,JISTESTN
PC, SEQERR : BERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT
s R Rt EERROR NUMBER SSazaass
R4, SAVOTY . SAVE REGS RO TO R4
pat ;?ﬁIFIRL Bnrn
DATBUF +2 :32 BITS WORTH
§é¢§8§9§“ ; SINGLE ERROR MASK
8l SEETEK ' DOUBLE ERROR MASK
DATBUF . TSTDAT  :PRESERVE ORIG DATR
DRTBUF $2, TSTDAT+2 -
J8PRSFLG ;NH&EH Phig ?
¥8¥oar FIRST PASS, NO COMPLEMENTING
Tsrgggaa :SECOND PASS, COMPLEMENT TSTDRT
ggfnsx,oaensx 'CHECK FOR SAME MASKS
45§ :BR IF NOT EQUAL

459§

MSK+2, DBEMSK +2 . SECOND WORD ALSO
§8§ BR TQ HAEE ?ﬂ?n 38? EQUAL
#TSTDAT,SOURCE  ;ADDRESS FOR CHKGEN

PC, CHKGEN G0 GENERATE CHECK BITS
RS BITCOM tBIT COMP ROUTINE

SBEMSK : MASK

TSTDAT :DATA WORD

RS,BITCOM *MUST FORCE SECOND ERROR

SEG 0049
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007310

19 B

9 007412
; 007416

2589

2591
2c82

SRR

i
31273
016721

010277
016711

rekks

Dggglﬁ 173334

173270
173324
173262
173314
000320

000003

008380

173226
173220
004064
000002
173204

173176
004340

0004086
173162
003626

173140
003610

000302
000302
173120
000320

173122
003526
172770

173136

10:20 PR

BEGIN

S0S:

55%:

609

65%:
708:

80S:

308:

100$:

ENDIL:

KOY

GSF RRER TESTED (+20) WHEN PROGRAM RELOCATES.

. WORD
B S
MOV
MOV
MOV
MOV
MY
cLR
MOV
MOV
RDD
MOvB
MOV
CMP
BEQ
MOV
JSR
Sb

RDD
CMP

JHP

:DOUBLE BIT ERROR WRITE

A

Qccéxs JCS DR
TSTQSSAEBA”

TSTDQT+E (R1)
3CSRADR
a:nxnnsn R2

|3 R3

(R2)+
aaé?hnsn R1
TSTDAT, (R1)

?g¥DﬂT RO

PC, ERROR

Tstonr+a (R])
65

rsron7+2 RO
PC,ERR

R2 ,R3
564

38 DASHL
SBEMSK

aoanSFLG
1008
S8PRS

108

ECCDIS acsnnon
JIMINMEM, R

(R1)+

(R])

JCSRADR
PC,RSTOTY
15tsce

:WORD WRITE.

gET SHSGNOAT?C R BIT
A

:WRITE FIRST 16 BITS
:LOAD CSR WITH IMAGE FROM R2

WRITE SECOND 16 BITS + CHECKBITS

CLERR CSR

SS _OF TEST LOC
RE DESIGNATES FIRST BYTE
:R3 DESIGMATES LAST BYTE
TRY WRITING A BYTE

CHECK FOR UNCHANGED DATA

PSR ERSER MSG

lERRORi REPORT ERROR MESSAGE
Ill!ilERROR NUMBER SExaais

; UPPER WORD
:READ SECOND WORD
BR IF UNCHANGED

lERRORI REPORT ERROR MESSAGE
ll!ll!ERﬂOﬂ NUMBER S7#%x&%#

; TESTED LRST BYTE ?
;BR_IF NO

!FIRST PRSS ?
:BR IF YES

! CHECKING FOR LAST ERROR BIT
:BR IF DONE HERE

'NOT DONE, SHIFT LEFT

: DOUBLE ERROR MASK

; LAST SBE MASK
B é{ WITH THIS PASS
OUBLE WO

SHIFT ROUTINE
TEST PARSS FLAG
:NON ZERO MEANS WE’'RE DONE
'NOT DONR

;DISABLE ECC
:TEST LOCATION

; 7O ERASE ANY DBE'S FROM TESTING
'RESTORE CSR
RESTORE REGS RO TO RY

CANCEL WITH

SeG 00S0
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S

Pll

007828

007570
007574

007576
007602

o000 cooooopooo
S e
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23-JUN-77 10:17

51433
004767
000060

004467
005067
s

4
o
G
016767

e

00S167

0% 187

001004
026767
001501
012767
004767
004567
002636
002632
004567
002642

816700
056700
1279

016721

19911

{0598?
0CE7?

0l2721
013701
026711
00140S
016700

cal

062701
02671
0014
016700
004767

000012
004362

003466
173020
e
173014
000001

173006
17276M

i

172746
172744
172742

172734

002632
003104
003420

003410

003010
172762

179550

172642
172676
172634
003010

000002
172656
177400
000320
172602

172574
003440

000002
172560

172552
003414

000404

173016
173010

172766
172762

172744
172736
003036

172706

10:20 PRGE 1-49

LO4Y

BEGIN OF ARER TESTED (+20) WHEN PROGRAM RELOCRTES.

155 S L B ™ 0 TS T

T5T12: nge
ISR
60

1§: JSR
TieA: CLR
CBR
MOV
CLR
MOV

CLR
MoV
MOV
1578
BEQ
coM
coM
cHP
BNE
cHP
BeQ
M.V
JSR
JSR

. WORD
. WORD
JSR

. WORD
. WORD
MOV
BIS
MOV
MOV
MOV
MOV
MOV
CLRB
Sus
CLR
MOV
MOV
CNP
BEQ
MOV
JSR
bl

T128:
358%:

40§

45§

S0S$:

55§:

RDD
CHP
BEQ
MOV
JSR

b0S:

?‘E,EISTESTH
PC,SEQERR

RY, SAVOTY
oateuF

sxﬁigﬁ
SheRBEN3

DATBUF , TSTDAT

QQTSSF*E TSTDQT+2

TSTOGT

SBeHeK. e

‘BR IF DIFFERENT
saensx+e DBEMSK +2 up$§5

708
ITSTDQT SOURCE

RS g??@%ﬂ
SBE MSK

;ngﬂcon
DBEMSK
TSTDAT
CHECK, RO
oxncn RO

gccérs atsﬁnon

TSTOAT (R1)+

8%
UPPFLG

3CER

$177400, (R1)+
JEMINMEM R
TS}DRT (R1)

6
TSTDAT, RO

PC, ERROR

82 Rl
TS?DRT+2 (R1)

65$
TSTDAT+2,R0
PC,ERROR’

SHE?g FOR PROPER TEST SEQUENCE

lERRORl REPORT ERROR MESSAGE AND HALT AT FRTMLTY
IillllERROR NUMBER 60%%s#xu%

; SAVE REGS RO TO RM
BﬂCKGROUNO FOR DOUBLE ERRORS

EINSEQSER OR HﬂSK

-DOUBLE ERROR MASK

'DATA FOR TEST

?g ON EQRSND PRSS ONLY
BR IF FIRST PRSS
COMP FIRST WORD

G SECO0 O o s

T00
‘BR TO MAKE ncn NOT EQUAL

'NEED ADDR OF DATA FOR CHKGEN

:GO GENERATE CHECK BITS

:BIT COMP ROUTINE TO FORCE ERRCRS
Blnsr ERROR

:CALL IT RGAIN
FOR SECOND ERROR

GET CHECKBITS

:SET DIAGNOSTIC BIT

:FIRST TEST ADRRESS

: INWIBIT ECC

;WRITE FIRST 16 BITS

bgq?EC§ECON8“16 BITS + CHECKBITS

:SET FOR 2 LOOPS
PO%NT TgRLOH WORD

:TRY WRITING _OCATION

;CHECK FOR ORIGINAL DATR
iSHOULD BE UNCHANGED
;FOR_ERROR MSG

; *ERROR¥ REPORT ERROR MESSAGE
' pE%ud¥ERROR NUMBER bla#isss

; UPPER WORD
: THIS SHOULD BE UNCHANGED ALSO

:iERRORi REPORT ERROR MESSAGE

SEG 00S!
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00054;

105767
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1
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= 85
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MOY

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

23-JUN-77 10:20 PARGE 1-S0
10:17
&2
002720 £SS: T1ST8B
BNE
00e71¢e gaue
000406 6b6S: TST
BEQ
172526 70$: 757
BMI
003172 JSR
. WORD
BR
172504 758%: 787
BMI
003154 JSR
.WORD
177454 JMP
000302 80S: 1S78
BNE
000302 INCB
1779414 JMP
172460 172476 B85S: MOV
000320 MOV
CLR
CLR
172462 CLR
003066 JSR
172330 ENDI2: JMP
000013 000404 TST13: gEgE
003722 JSR
63
63: CLR
1S: MOV
787
BEQ
COM
c3: MOV
CMHP
BLO
38: CMP
BEQ
00027% INCB
003210 JSR
B4
48 MOV

s #RARARERROR NUMBER bostasss

UPPFLG WHICH LOOP ?

bbS :SECOND, BR OUT

gg:FLG :FIRST, KEEP GOING

J8SPASS :FIRST PRSS ?

BS$ :BR IF YES

DBEMSK +2 'LAST BIT 2

75$ ‘MINUS = BIT 3l

RS, DASHL 'SHIFT ROUTINE

gggnsx ' THIS 32 BIT WORD GETS SHIFTED

gggnsx+e .LAST BIT IN THIS MASK ?
'BR IF LAST BIT

RS, DASHL :

%?tnsx

3 LG :FIRST PASS ?

85$ .BR 1F SECOND

?:SQSFLG . INDICATE SECOND PRSS COMING

ECCDIS,3CSRADR

JSMINMEM R1 ‘RESTORE TEST ADDRESS

52}3* 'CLEAR ANY DBE'S FROM TEST

JCSRADR :CLEAR CSR

PC . RSTOTY 'RESTORE REGS RO TO RY

15tscp

-TEST  DUAL ADDRESS TEST

' CHECKS FOR DUAL ADDRESSING BY WRITING
AN READING THE ADDRESS IN THE LOCATION
'AND WRITING AND REROING I1TS COMPLEMENT
iéa,anSTESTN

b

PC,SEQERR : #ERROR® REPORT ERROR MESSAGE AND HALT AT rATHLT
;e g sERROR NUMBER b3#ssas

R3 sR3 INDICATES FIRST PASS OR

R1,RO : COMPLEMENT PRSS

3 -1F R3= ZERO, STORE RODRESS

2$ : IN THE LOCRTION

RO :OTHERWISE STORE COMPLEMENT

RO, (R1)+ : OF ADDRESS

Té,RS JUNTIL HIGHEST LOC IS REARCHED

RO, -(R1) :CHECK FOR CORRECT CONTENTS

4$ :BRANCH IF 0K

J#S$ADERR ;PROBABLY AN RDDRESSING PROB.

PC,ERROR : #ERROR* REPORT ERROR MESSRGE
;e ##ERROR NUMBER bHxassis

R1,RO

SEG 00Se
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2695 010276 162700 000002 SUB 82,R0 :CHECK THAT RDDRESS IS STORED AT

2b 18385 703 157 R3 LOCATION IF R3 IS O

26 1 1401 BEG cs 'OTHERWISE CHECK FOR

esgg 0{03?5 005183 s Egg g? " : RDDRESS COMPLEMENT.

5900 818312 ?5?561 BHI 38

2701 010314 112737 000001 000302 MOVE 8], 38PASFLG :SET PASFLG FOR ERROR REPORT

27 010322 00<103 COM R3 : CAPLEMENT R3

27 010324 001345 BNE 18 :REPEAT TEST, COMPLEMENTING RDE

g;gg 010326 000167 172216 ENDI3: JMP TSTSCP

2706

2707 -#(1)  THIS TEST CHECKS THE MEMORY FOR THE CAPABILITY

2708 L OF HOLDING 1'S AND 0°S BY WRITING A BACKGROUND

27 .3 OF BAKPAT AND READING IT

2710 '#(2) MEMORY IS WRITTEN USING A BYTE AT A TIME

53{5 ‘#(3) STEPS 1 8§ 2 ARE REPEATED WITH A SWAPPED BACKGROUND PATTERN

2713 010332 122737 000014 000404 TSTI4: CMPE 814, JWSTESTN . CHECK FOR PROPER TEST SEQUENCE

2714 010340 001403 BEQ 18

2715 010342 004767 003610 JSR PC,SEQERR . sERROR® REPORT ERROR MESSAGE AND HALT RT FATHLT
H; 010346 00006S 65 uuHERROR NUMBER G6San#xzs

2716 010350 013700 000312 18: MOV J8BAKPAT, RO .GET THE PATTERN INTO RO

2717 0103Sv 110021 MOVB RO, (R1)+ 'WRITE A BYTE

2718 0103S6 113721 000313 MOVB InBAKPAT+], (R1)4; HRITE TH? MORY WITH THE WORD STORED IN BAKPAT

2719 010362 020105 CMP R1,RS EST LOC TO TOP + 2

sgg? 010364 103771 BLO 18’ aanncm IF LOWER

2722 010366 020041 2: CMP RO, - (R1) - TEST THE MEMORY T0 SEE IF IT CONTAINS

2723 . ' THE WORD STORED IN BAKPAT

2724 010370 001416 BEQ 8s

2726 010372 062701 000002 RDD 82, RI

2726 010376 123741 000313 CMPB S88AKPAT+1,-(R1);CHECK FOR BYTE SELECTION PROBLEM

2727 010402 001402 BEQ 4¢

2728 010M0M 120041 CMPB RO, -(R1) :RGAIN CHECK FOR BYTE SELECTION PROBLEM

2729 010406 001002 BNE X

2730 010410 105237 000275 49 INCB S¥SADERR : PREPARE TO INFORM THAT IT IS RDDRESSING ERROR

2731 0l10M14 042701 000001 68: BIC 8l1.Rl *MAKE THE ADDRESS IN Rl EVEN

2732 0i0420 004767 003056 JSR PC,ERROR : $ERROR* REPORT ERROR MESSAGE
E{; 010424 000066 bb s k524 #4ERROR NUMBER bbR¥¥¥¥

2733 Gl0426 020104 es: CMP R1,R4 -KEEP ON TESTING THE MEMORY UNTIL

c734 010430 101356 BHI 2% 'Rl EQUALS THE LOWEST ADDRESS

2735 010432 000337 0003i2 SWAB J8BAKPAT ' CHANGE THE DATA PATTERN

2736 010436 001744 . BEQ 18 *IF THE DATA PATTERN DOES NOT HAVE LOW

2737 : BYTE =0 THEN FALL THRU

S;gg 010440 000167 172104 ENDIN: JMP 1STSCP

2740

2741 #THIS TEST IS CONCERNED ONLY WITH THE INTEGRITY

2742 #0F THE 4K MOS RAMS THAT STORE THE CHECKBITS.

2743 : 3 SING DIAGA (BIT 2) AND BIT 13 TO PROTECT THE

2744 : 8FROGRAM IF NECESSARY, THE CHECKBITS ARE WRITTEN

2745 :3AND READ VIR THE CSR!

2746 ;
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2797 0l 12761 100000 000002 MOV $100000,2(R1)  ;SECOND WORD

2798 01% &2701 000004 A0D 84 Rl :PGINT TO NEXT RDDRESS
2799 0107 020105 CMP Rl RS +TOP + 2 YET?

2800 81% 603733 8.0 1 :BR IF NOT

2801 01 11601 MOV (SP) Rl ‘RESTORE MINMEM

2802 o{% 010377 71714 78: ?8¥ f(zgl?ésmos ' RESTORE CSR

ﬁ 81 003740 171704 BIT 83740, C5~"0R  :SHOULD BR 0

2805 010766 001421 BEQ 8s

2806 010770 012700 004000 MOV #4000, RO : GOOD DATA

2807 010774 OON767 OOM61M JSR PC,BI tCHK :CHECK 8 OF BAD BITS
2808 011000 00000 171666 BI7 84000, JSHR *ECC DIS ?

2809 01..06 001004 BNE 77% ' YES

2810 011010 022767 000001 004660 CHP 81, BITCNT :MORE THAN ONE

2811 011016 001405 BEQ 8s ' NO

2812 011020 012700 004000 778: MOV #4000, RO :FOR PRINTOUT

2813 011024 00N767 DO2452 ISR PC, ERROR ! ¥ERROR® REPORT ERROR MESSAGE
m 011030 000072 72 : kR RRREERROR NUMBER 723#3%##
2814 011032 082777 003740 171632 6%: BIS 83740, 3CSRADR  ; COMP CHECKBITS

2815 01100 O™ 004000 171624 BIC 84000 9CSRADR  :CLEAR CT7

2816 01104 010411 MOV RY, (R]) :WRITE

2817 011050 0041 000002 MOV R4 2(R1) :

2818 011054 062701 00DOOM RDD 84 R) NEXT WORD

2619 011060 020105 CHP R1.RS STOP + 2 7

2820 0110682 103733 BLO 7S ‘BR IF NO

2821 01106eM 010377 171602 MOV R3, 3CSRADR 'RESTORE CSR

2822 011070 162701 000004 3g: SUB 84 R] :A0JUST RI

2823 011074 00S711 TST (rR]) ' READ

2824 011076 017700 171570 MOV 3CSRADR, RO GET CSR CONTENTS
2825 011102 OM2700 170037 BIC 8170037 RO 'ONLY WANT CHECKBITS
2826 011106 022700 003740 CHP #3740, R ‘ALL ONES ?

2827 011112 001421 BEQ 108 :BR IF OK

2828 Ol11IN 012700 003740 MOV 83740, RO ;Wnsc

2829 011120 OON767 (QON470 JSR PC,BItCHK : BRD BITS

2830 Ol1l124 032777 0OON000 171542 81T 84000, JSuR :ECC DIS

283] O0li132 001004 BNE 99 :YES

283 01113 022767 000001 004534 CHP 81, BITCNT :MORE THAN ONE 7

2833 O011i42 001405 BEQ 10$ :NQ

284 0l1Iv4 012700 003740 9gg: MOV 83740, RO :FOR MSG.

283 011150 00M767 002326 JSR PC, ERROR : SERROR® REPORT ERROR MESSAGE
m 011154 (000073 73 e R RREERROR NUMSER 73%3sa#
283 011156 010377 171510 108: MOV R3, ICSRADR RESTORE CSR

2837 Olllb2 010411 MOV R4’ (R1) 'WRITE NEW CHECKBITS
2838 011164 012761 100000 000002 MOV $100000,2(R1)  ;BIT 31

2839 011172 020116 CMP R, 1SP) :B0TTOM YET ?

2840 011174 00133 BNE 9§ :BR IF NOT

241 011176 005711 118: 157 (R1) ! RERAD

2882 011200 032777 003740 171464 BI7 83740, 9CSRADR  :SHOULD BE ALL O0'S
2843 011206 001421 BEQ 12$ 'BR IF OK

28" 011210 012700 004000 MOV #4000, RO : GOOD DATA

2845 011214 O0N767 004374 JSR PC,BItCHK :COUNT BRD BITS

284 011220 032777 004000 171446 BIT 84000, JSWR :ECC DIS

2847 011226 001004 BNE 1118 ' YES

2848 011230 022767 000001 004440 CMP 81, BITCNT !MORE THAN |
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002232
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171410

171252
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002152
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10:20 PRGE 1-54

DOS

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

1118:

12%:

ENDIS:

RO0404 TSTIb:

18:
2s:

38:

1 ¥

Q
v

5300, o

PC, ERROR

84,RI]
R3 OCSRFDR

ut
(SP)+
(SP)+ RM
TSTSCP

; NO

-FROR MSG

: $ERROR*® REPORT ERROR MESSAGE
illi"ERROR NUMBER 74axs8242

; POINT TO PEXT WORD

Rﬁ T
168 0 s VeI
BR IF NOT
; IM.LY RESTORE STACK
,RESTORE RY
;AND EXIT

THIS TEST WRITES A BRCK GROUND OF THE WORD STORED
‘?S EVERY LOCRTIM FOR CMEICT DATA, SWAPS BYTES

DIE’?

LOCRTI

rtnom LOCATIONS.
OCATION FOR SWAPPED
WGRGJDI IN THE LOCATION AND PROCEEDS

. to mMIN
BAKPAT PATTERN

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

gs,aurssm
PC,SEQERR
PC, I8URTMEM
RO, - (R1)
33
PC, ERROR
RO
RO, (R1)
(R1),RO

48
PC, ERROR

RO
EH

- —— e e e ——— — S — —— —— — ——

;CHECK FOR PROPER TEST SEQUENCE

; #ERROR* REPORT ERROR MESSAGE AMD HALT AT FATHLT
uquRROR NUMBER 7SH&##s#

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

:RERD THE CONTENTS OF LOCATION POINTED BY Rl

:T0 SEE IF IT HRS THE SAME VRLUE RS RO

: 8ERROR¥ REPORT ERROR MESSAGE

lillllfm NUMBER 7CRaaass

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

: #ERROR* REPORT ERROR MESSAGE
uu"ERRm NUMBER 77%%5¢+ %

;SWAP THE BYTES OF THE REGISTER
: CONTRINING BACKGROUND PATTERN

;IF THE LOMER BYTE OF THE REGISTER

:1S NOT O THEN THE PROGRAM IS READING

s THE MEMORY TO CONTAIN A BACK GROUND OF

;BRKPART AND WRITING THE SWRPPED WORD
; IN WHICH CRSE GO TO SS%

- - ————

SE¢ 00S6
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011354 005703 ¥ TSTOR Qﬂxﬁzgru%% ?@%@"é?éﬁ?ﬁt’m PRSFLG=3
mﬂfré/a'hh?nﬁw% Rax . OTHERWISE

GEE

2901 ING IN MAX. TO MIN. DIRECTION
2902 011356 001023 BNE 108 NOT CLEAR THEN GO T0 |
2903 011360 062701 000002 6$: R0D 82,R] RDC 2 TO THE CONTENTS OF Rl
maem 011364 020105 CMP R1,RS comms m NITH THE MAX. MEMORY LOCATION TO
2906 011366 103006 BHIS 8% 1>RS T 10 01 1SE
2807 011370 020011 78 cmg RO, (R1) lgsm (R1) 'r%g ?EE TA
2908 011372 001757 BEQ as ; WRITE COMPLEMENT or nc mm FOUND AT (R1)
2909 'AND REPEAT UNTIL Rl > RS
2910 011374 004767 002102 JSR PC, ERROR : sSERROR® REPORT ERROR MESSAGE
EH 011400 000100 100 ' #Enu##ERROR NUMBER 100¥%3 %43
2911 011402 000753 B8R 3
2912 011404 105237 000302 8%: INCB  J8PRSFLG
2913 011410 000300 SWRB RN
2914 011412 001742 BEQ 2 . IF THE LOMER BYTE OF RO IS ALL 0'S
2915 ' THEN BEGIN READING BAKPAT SWAPPED WRITING BAKPAT
231k :AND RERDING BAKPAT GOING FROM MAX. TO MIN. [PRSFLG=Y]
2917 0l1414 005103 con R3 : OTHERWISE CLERR RO
2918 011416 010401 MOV RY,RI1 :PUT THE LOMEST TESTING ADORESS IN Rl
2919 011420 000763 BR 7S ‘AND BEGIN READING 0°S, WRITING 1'S AND
%2? 'RERDING 1°'S IN MIN. TO max. DIRECTION [PASFLG=3)
2922 011422 005703 93 TST R3 . 1F napés NON QA 1.E. PRSFLG=3
2823 011424 001353 BNE c§ ' THEN RERD BAKPAT, WRITE
2924 ! SWAPPED BAKPAT AND READ smPPEo BAKPAT
2325 'IN MIN. TO MAX. DIRECTION
2926 011426 020104 108: CMP R1,RY :OTHERWISE TEST IS PROCEEDING IN MAX. TO
2927 'MIN. DIRECTION.
2328 011430 101333 BHI 2$ 'KEEP ON LOOPING UNTIL R1=Rd4
2829 (011432 105237 9000302 INCB  @8PRSFLG
2330 011436 000300 SWAB RO
2931 011440 001753 BEQ 7 . IF RO SWAPPED HAS LOWER BYTE=(
2932 ' THEN READ BAKPAT SWAPPED, WRITE BAKPAT,
2933 'AND RERD BAKPAT GOING FROM MIN. TO MAX.
29 011442 GOO167 171102 END1G: JMP TSTSCP
2935
2937 .#(1)  THIS TEST WRITES THE MEMORY WITH A BACK GROUND OF BRKPAT
2938 '#(2) WITH PASFLG=0 THE TEST REFOS THE MEMORY FOR BAKPAT
2939 Ly AND THEN INCREMENTS PRSFLG
2940 "#(3) IT THEN RERDS/SWAPS BYTES/WRITES A LOCATION X FOR
2941 ™ OVER 2 MSEC AND THEN RERDS THE MEMORY FOR BAKPAT
2942 ‘#(4) REPEATS STEP 3 WITH X=X+4K UNTIL END OF MEMORY IS ENCOUNTERED
2943 '2(5) ]T THEN INCREMENTS PRSFLG AND WRITES THE MEMORY T0
2944 ' BAKPAT AND WITH PRSFLG=2 IT READS ™EMORY FOR ALL
2945 Lk SWAPPED BAKPAT AFTER WHICH PRSFLG IS INCREMENTED Y0 3
2946 '#(6) REPEATS STEPS 3 AND 4 READING THE MEMORY FOR SWAPPED
2947 ‘¥ BAKPAT INSTERD OF BAKPAT.
2948 01144 122737 0000i7 000404 71sT17: (M8 817 J8STESTN . CHECK FOR PROPER TEST SEQUENCE
2949 011454 001403 BEQ +10
2950 011456 004767 002474 JSR PC, SEGERR . $ERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT
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000120
000302

001772

000002

000001

000302

37776

00023S0
020000

000302
000312

170744

000302

10:20 PRGE 1-5b

FOS

SEG 00S8

BEGIN OF ARER TESTED (+20) WHEN PROGRAM RELOCRTES.

101
RPT17:

18: :8;’
§§ CMP

L1 ¥ RDD
cs: cHP

63: SlRB

ENDL?7:

PC, d8WRTMEN

J8PASFLG
RY,R3
RY, R&

1)

RO (

PC ERROR
s, Rl
R1,RS

ki 3

81, 88PASFLG
S§
JBPRSFLG
Rg ,RS
837776,R2
{R3)

Re

63
R3, d8SAVLOC
20000, R3

cs
J8PASFLG
JEBAKPAT
RPT1?7
TSTSCP

; #RRs##ERROR NUMBER 101s#ss2s

;GO TO WRITE THE MEMORY WITH A BACKGROUND OF THE
; WORD STORED AT LOCRTION BRKPAT

SET R3
Rl TO THE START RODRESS OF MEMORY UNDER TEST
C CK (R1) F CWECN? Dﬂ?2£

: #ERROR® REPORT ERROR MESSAGE
HHHERROR NUMBER |0Cnsa%ss

; INCREMENT R1 BY 2
:SEE IF R1 HRS REACHED THE MAX. OF MEMORY

;CHECK TO SEE IF PRSFLG=0 OR 2

; IN WHICH CRSE INCREMENT PRSFLG COUNTER BY 1
;SEE IF R3 HAS REACHED THE MAX. OF THE MEMORY
1ARITE INTO 1 LOC FOR >2MS (ABOUT 100MS)

:SAVE LOCATION WRITTEN FOR 2MS FOR ERROR REPCRT.
'BY RDDING 1 TO THE 14TH RDORESS BIT CAUSE
:R3 7O POINT TO R LOCATION IN THE NexT

;4K BANK OF MEMORY

; MAKE PRSFLG=2
*IF BAKPAT IS NOT BEING SWAPPED FOR "HE 2NC
‘THEN GO BACK TO THE LOCATION RPTLT
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23-JUN-77 10:17

105737
100032

GOS

23-JUN-?7 1C:20 PRGE 1-57 SEG 00S9
RELOCRTE?
171062 RELOC: CLR 3CSRADR
77 000312 MOV 8377 288AKPAT
72 TSTB  SEMMAVA : 15 r rcnonv MANRGEMENT BEING TESTED ?
BNE CONTMM ; rI«E réchomm AND CONTINUE TESTING
171030 ST CL:EFLG ocms xr IN MEM UNDER TEST
00100C 171034 3?? u%‘asun gguocn TION anmem
BNE CKDONE :BRANCH IF NO
171022 ST IKMREL ' RELOCATION “R?zg‘am ”
000352 ?’:ﬁe S L N? Tém %agvsﬁtn RELOCQTED THEN ALSO
BM] RELOER ! "PLACE THE PROGRAM BACK IN LOMER CORE
000200 000352 MOVE 8200, JsREL omsmuss PREPARE TO RELOCATE
-RELOCATE THE DIAGNOSTIC TO SECOND 16K
100500 MOV 2100000+BEGIN,. R1:START OF RELOCATED VERSION
116074 MOV $100000+ENDPROG, R2: END
3s: TST (R1) :READ A WORD
100000 170786 BI™ 8100000, 3CSRAOR crccx FOR DBE
BNE c§ IF ERROR
000004 ) 84,Rl  NEXT uoéo
CMP Rl R2 :END YET 7
BLO s’ ‘BR IF NOT
BR 4§ ‘BR IF ALL IS OK
000352 5§: CLRB  @8REL : INDICATE NO RELOC
002226 JSR PC,FATERR ' SERROR® REPORT ERROR MESSAGE ANC HALT AT FATHLY
103 u"uERROR NUMBER 103%%2%2#
000040 170734 uS: BIT 840, ISWR :PRINTING WANTED
BNE 18 ‘BR IF NO
002434 JSR PC, PNTMES : TYPE =RELOC™
047514 000103 23&1‘2 /RELOC/
003270 1$: ISR PC, CLRMM :CLERR MM REGS
000S00  000J20 MOV sBEGIN, JSMINMEM :NEW TEST ARDDRESS
000010 170656 BIS 810,ECLDIS :PROTECT 2ND 16K
000010 170652 BIS 10’ DIAGA :DITTO
100000 MOV uobooo RS :START OF 2ND 1BK
170650 MOV :BASE FOR RELOC
000430 283 uetgén 50, R4 FIRST LOC TO BE RELOCATED
28: MOV (R‘IH (RS + nov A WORD
000342 CMP RY, 385AVRY :LAST LOC YET ?
BLO 28’ ‘BR IF NO
000430 MOV $BEGIN-50, R4 'FIRST TEST AODRESS
170622 MOV BASE , RS
100500 INP Q$BECIN+100000 ;JUMP TO RELOCATED VERSION
. #RELOCATE THE DIAGNOSTIC BACK TO LOWER MEMORY
000352 RELOER: TSTB  J8REL : 1S DIAGNOSTIC IN RELOCARTED STATE?
BPL CKDONE BRANCH IF NO



HOS

mL MRCY11 3-JUN-77 10:20 PAGE }-58 SEG 0060
L, eI 30440%) (571 ReLocare?
3047 012052 005067 170604 CLR BASE
3048 012056 042767 000010 170566 BIC 810, ECCDIS
3049 012064 042767 000010 170S62 BIC #10,DIAGA
3051 0l 16737 170566 000320 MOV SAVMIN, J8MINMEM ;RESTORE TEST RODRESS FOR ECC
3062 81%%8 81373-4 600'430 MOV oazc% &o SEPQRE 10 Refggnﬁ THE PROCRAM TO LOWER CORE
3063 012104 010805 MOV
3054 0}2105 0e2705 100000 5 288 'ésbogo?hﬁ?
fp I +
ﬁg 815“5 855’9 000342 CMP 54 5c9nvnq
3057 012120 103774 BLO
3058 0l2122 105037 000352 CLRB  @sREL
3059 Ql2126 012706 000QS00 MOV 8BEGIN, SP ;RESET STACK TO LOWER MEMORY
3060 010132 010637 000346 MOV SP . J8SAVRE “BEGIN® USES THIS TO RESET THE STACK.
061 01213 000137 0l2142 CKDONE: JMP 2l OWER mnnsrsn THE PROGRAM CONTROL TO THE LOWER CORE
3063
3064
3065 0l2142 106737 000402 LOWER: TSTB  Q#SFATAL -FATAL ERROR
3066 012146 0O140S BEQ 1§ 'BR If NOT
3067 012150 00S737 000042 18T AITT ‘RPT
3068 gxgxgg 0014 BEQ &3 :NO KEEP TESTING
3069 012156 000167 002040 InP THLT
3070 012162 106737 000311l 18: 7STB  J#SAVKBB .HERE DUE TO 1C TYPED?
3071 012166 001141 BNE $TPSTK 'BRANCH IF YES (TYPE ERROR STACK)
3072 012170 0OON767 002504 TSTMM:  JSR PC, MEMMNG : ge‘rw cTﬁf FgELEISTERS IF THE MEMORY MANAGEMENT
307'“]3 012174 105737 000272 TSTE  JsMMAVA rs MEM. MANAG. AVAILABLE ?
3075 012200 001474 BEQ ENOPRS : BRANCH IF NO
3076 012202 BR SCNTMM :BEGIN TESTING ABOVE 28K
3077 012204 022737 007400 172352 CONTMM: CMP 87400, 38172352 :DON'T WANT TO WRAP AROUND
3078 012212 001464 BEQ ENDMAX GO0 TO END-OF -PASS
3079 (012214 004767 002636 JSR PC . UPMM !GO TO UPDATE MEM. MANAG. REGISTERS
3080 012220 012703 000322 SCNTMM: MOV sLOWTWO R3 'MAKE R3 POINT TO THE LOCATION LOWTWO
308! 012224 004767 002744 JSR PC,GETSIZ ! LOAD BITS B-10 OF R2 WITH THE BITS 13-17
3082 !OF THE LOWEST ADORESS UNDER TEST
3083 012230 012704 0M0000 MOV £40000, RY !MAKE R4 POTNT TO THE LOWEST LOCATION IN THE BRNK
3084 ' POINTED BY PRGE ADORESS REGISTER 2 (PAR2!
3085 012234 020237 172344 CMP R2, 38172344 égn gne CONTENT OF R2 LOWER THAN THE CONTENT OF
3087 012240 103405 BLO 2% '1F SO THEN GO 2%
3088 012242 0SO0104 BIS R1,RY ' SUBROUTINE GETSIZ LORDED Rl WITH BITS 0-12
3089 :OF LOWADD WHICH HAVE NOW BEEN LORDED IN RY
3090 012294 162702 000200 SuB 8200, R2
3081 012250 004767 002430 ISR PC . MMREG SET MEM. MANAG. REGISTERS
3092 012254 010437 000320 2%: MOV RY. JsMINMEM NEW MINMEM FOR ECC TESTS
3093 012260 004767 002710 ISR PC.GETSIZ 'PLACE BITS 13-17 OF HIGHEST LOCATION TO BE TESTED
0N IN BITS 6-10 OF R, #160000 IN RO AND BITS 0-12
3095 '0F LOCATION HIGHADO IN Rl
30% 012264 004767 000020 JSR PC, MAXADR ! "GET THE RDDRESS OF MAX. MEM. UMDER TEST
3097 012270 010005 MOV RO, RS
3098 012272 004767 002676 JSR PC GETSIZ . PREPARE TQ SET UP LOCATION MAXMEM
3099 012276 004767 000006 ISR PC ' MAXADR : GET THE MAXIMUM RDDRESS OF AVAILABLE MEMORY
3100 012302 010013 MOV RO’ (R3) ' AND sroas INTO “MAXMEM"
3%85 012304 000167 1&7664 IMP CLRMEM G0 TEST A 20K SLICE RBOVE 28K.
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DML MACYLl 30(1046) 23-JUN-77 10:20 PAGE 1-59 SEG 006!
DIMMLA.PI1  23-JUN-77 10:17 RELOCRTE?

3103

3{ou é?oe - SUBROUTINE TO GET CURRENT 20K SLICE OF MEMORY RODRESSES RBOVE 28V .

3132 55 8« ENTRY= 8160000 AND ON EXIT=HIGHEST VIRTUAL ADDR. UNDER TEST

3107 'Rl= LOW ORDER 12 BITS OF VIRTUAL TEST RDDRESS

gigg ‘R2= PAR BLOCK NO. CURRENTLY UNDER TEST.

3i10 gisg{g 8{2938 172358 MAXAROR: MOV RO -(SP) sgr 22§xnunasgnaégg%gsnoonsss ON STACK

glié - #¥BEGIN LSOP T0 éxﬁgsﬁhgonooness unEe 8"4

Hi Els e owo AR (0N I SRR e sovess

3115 815354 020240 CHP R2.-(RO) ,goe éuanénr PAR= TEST BLOCK NO

3116 012326 001411 BEQ 3 :BRANCH IF YES

3117 012330 020027 172340 CMP RO, 8172340 ;ARE WE AT PARD’

3118 01233 101370 BHI 28’ :NO KEEP TRYING

3}53 .. o0 o . £3END ngg T0 rxno PnR ADDRESS 0N0$RTTEST

3121 3123%2 33?002 X CMP (Rﬁ) ?5 HS SgsﬂsLocx UNDER TEST GTR THAN ALLOWED”?

3122 012344 003006 BGT BRANCH IF YES (FALL INTO ENDPAS)

3123 0l234% 012716 157776 MOV 3157775 (SP) 'EXIT WITH MAXADR= 28K SEGMENT TEST SIZE

3124 012352 012600 38: MOV (SP)+ R0 'SET RO TO MAXIMUM VIRTUAL TEST ADDRESS

3126 012354 062700 000002 ADD $2,R0’ : MAKE MAXIMUM MEMORY+

g{gg 012360 000207 RTS PC’ 'AND EXIT MA ROUTINE

3128 012362 022626 4S: CMP (SP)+, (5P)+ :FIXUP STACK

3129 AND FALL THRU TO ENDPAS.

3130 012364 016737 170274 000320 ENDMAX: MOV GAVMIN, 28MINMEM :BECAUSE WE WON'T SIZE ARGRIN
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DZMML  MACYI! 30(1046) 23-JUN-?? 10:20 PRGE 1-60 SEQ 0062
DZMNLA.PI1  23-JUN-77 10:17 TYPE ROUTINE FOR ERROR STACK
gxgg + TYPE ROUTINE FOR ERROR STACK
3}37 ’; ----------------------------
3138 ' THIS ROUTINE IS USED TO DETERMINE IF TYPE OUT OF THE ERROR STACK
gigg L ¥ FOR ONLY THE FAILING BITS IS REQUIRED OR NOT
i
c
3143 012372 026727 170274 172134 ENDPRS: CMP CSRADR, 8172134 ;SECOND csn ?
1N 015383 001004 BNE 2§ EE *
3145 01 012767 172136 170262 1S: MOV 8172136, CSRADR store INIT ADDRE SS
314 012410 00044 BR 4§
3147 012412 012767 172134 170252 2%: MOV 8172134,CSRADR ;GET READY TO LOOK FOR SECOND CSR
g{:g uiaqeo 7 QLo ?90082 283 :35 g SRADR -35; % FORITRQPLoncs T0 A MSIIK
3150 815333 8&5;;; 358353 170230 BIT .58838:385anun Erusgs HIFS UNIQUE TO MSI1K CSR
3151 012442 001757 BEQ 18 BR IF NOT MS11K CSR
3152 012444 00S077 170222 CLR 3CSRADR CLERR THE BITS JUST IN cnse
3153 012450 000167 (000222 IMP AcCT11l GUESS IT DOES...GO TEST IT
3154 012454 062706 0000OM 3s: ADD 84,5P RESTORE Sp
3155 012460 000750 BR 18
3155 012462 032777 020000 170204 uS: BIT 820000, 3SKR nns WE GOING TO TYPE THE ERROR STACK AT END OF PASS?
3157 012470 0010S! BNE $EOP *r Nggoégsa 33573535
3158 012472 0127% 177777 STPSTK: MOV 8-1,-(SP) HED THE END AND ERROR
3159 STACK AND END OF PRSS WILL BE TYPED OUT
3160 012476 012701 016074 MOV $ENDPROG, R1 'PLACE THE STARTING ADORESS OF THE ERROR STACK
3161 :FOR O TO 4 MEMORY IN RI
g}gg oiesne 0127?3 000376 TYPSTK: MOV aggs ,R3 \
3164 8152?8 65553 000304 E:S R1, JSENDSTK “§H£ END°825THE“ERREE E néx BEEN REACHED ?
3165 012614 103037 gHIS  SEdP THEN GO TO TYPE END OF PRSS
3166 012616 112702 000022 MOVB  8!B.,R2
3167 012522 105302 RETSTK: DECB  R2 +1F ALL 16 BITS OF THIS BANK HAVE BEEN CHECKED.
3168 012624 002766 BLT TYPSTK 'EEEN CHECKED FOR ERROR THEN SEE IF THERE
3169 ;1S ANY MORE 4K MEMORY BANK
3170 012526 105721 TSTB  (Rl)+ : OTHERWISE CHECK THE BYTE STORED AT (R1)
3171 012530 001774 BEQ RETSTK xr 17 IS 0 WE WILL NOT TYPE IT
3172 012532 020227 000020 CMP Re, 816. ggxnren P?{NTING TO ERROR STACK BYTE
3173 COLLECTING RODRESS FRILURES FOR
3174 TH£ spscrrrc MEMORY BANK
3175 012536 103403 . BLO 2% :1F NOT THEN GO TO TYPE BIT NUMBER
3176 012540 004767 001470 JSR PC. TPADER !OTHERWISE TYPE “RDDRESS ERROR™
3177 012544 000MO4 BR FRILMA
gi;g 012546 010237 000306 28 MOV R2, J8DECWRD ?ssggggngg TYPE THE NUMBER OF THE FRILING BIT
3180 012652 004767 001646 ISR PC, TYPDEC :G0 T0 TYPE THE 8IT NUMBER IN DECIMAL
3135 1 36&?37 000306 FAILNM: MOV (5#) acoecuno ' PREPARE TO TYPE THE PAGE NUMBER
31 1 67 001642 JSR ¢, stPoEC PIN DECIMAL
3183 012566 005043 CLR ka
3184 012570 114113 MOVB  -(R1), (R3) :PREPARE TO PRINTOUT THE NUMBER OF TIMES THIS
3185 'FAILURE OCCURED
3139 81 72 105021 CLRB R1)+ 'CLEAR THE ERROR STACK
3] 12674 DOS(M3 CLR -(R3)
3188 012576 106237 000310 INCB  asTYPCNT :ENABLE THE TYPE OUT OF 1 WORDS
3189 012602 004767 001762 JSR PC,RPTOCT ; TYPE THE 4K BANK AND THE NUMBER OF TIMES
3190 ' THIS FAILURE WAS SEEN
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OMMLAR.PLL 23-JUN-77 10:17 TYPE ROUTINE FOR ERROR STACK

012606 012703 000376 ngv ng?g R3 RESET SCRATCH STACK FOR EACH BIT PRINTED.
012612 000743 8 RETS YK

o2

31
3!
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DZMLA

SR

iR
nNLWwh—O

i
o

[
(e o Rt ]

P11

oisle

012622
0l2bey
012630

IESE

012644

012650
012656

012664
01672
012676
012702
C12704
012710

012712
012716
012722

012740
012742

012744
012750

23-JUN-77

23-JUN-77 10:17

20299

000137
000137
004767
013704
014445

101374
000207

004767
000167

000311
000406
170032
000040

001524
020104
021440

000406
001532
000042

000012

000156
00C2s0

002322
000342

000304

177752
001246

170032

040520
000

000306

;# SERVICE XXDP/RCTIl
JHP

LOS

10:20 PAGE 1-62

¢ND OF PASS
% END OF PASS
(e mmmmerses
;l
Ly TYPE “END PASS” AND DISABLE PARITY.
L ALSO SERVICE ACTIIL,
L AND EVERY CONSECUTIVE PARSSES UNLESS BIT 4 OF SSWREG IS HIGH
;i

SEOP: R R2 .SET RP= PARITY MODULE DISABLE CODE
?ETB J8SAVKBB ;8SNTESL-CQ$YPED’
BNE CTLC :BRANCH IF YES-RESTORE LOADERS AND HALT-
INC J¥SPASS : INCREMENT PRSS COUNT
CLR ERRFLG 'R asrpsnnoa HERDER FOR NEXT PASS
IT 349 SWR e ?g 8XX* PRINTOUT WANTED?

ACTil 'BRANCH IF NO

TYPEOP: JSR PC, TPCRLF . TYPE CR, LF, AND “END PASS 8"
ASCIZ /END PARSS W/
.EVEN
MOV 388SPASS , 38DECWRD :GET PRSS COUNT
JSR PC, STPOEC ‘TYPE IT

ACTI1: MOV 842 RO :GET THE MONITOR ADDRESS
BEQ $DORGN : IF NONE
JSR PC, RLODER :RESTORE XXDP MONITOR
RESET : N 0 ACTI1 MONITOR.

J#SENDRD ; JUMP TO ACT SERVICE

JSRESTRT :REPEAT TEST IF NOT UNDER ACT11/XXDP
PC, CLRMM .STOP MEMORY MAMNAGEMENT S0 CAN RESTORE LGADERS
J85AVRY  RY RESTORE R4 WITH SAVRY

-(RY),-tRS :RESTORE LOHDERS

5;.30£NOSTK

PC -RETURN FROM RLODER CALL

PC,RLODER :RESTORE RBS LOACER

SOOAGN: JMP
RLODER: JSR

MOV
4§: MOV

cHP

BHI

RTS
:CONTROL C HANDLER
CTLC: JSR

JMP

APTHLT TF 'NOT APT HALT AT FATHLT

(R R R R R R R R RN RN R RR R R AR R R R AR AR R AR AR R IR

N

;CHECK BIT GENERATOR ROUTINE

;CALL: JSR PC,CHKGEN
; SOURCE = RDDRESS OF DRTA
; CHECK = WORD CONTRINING GENERATED CHECKBITS

. —— —— ——— — — o——————- —— — - - -

StG 0064
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10:20 PAGE 1-63
END OF PRSS

SOURCE: .WORD O

CHECK: .WORD O
CHKTRB8: .

Zﬁgno
Zuogg
- WORD
- WORD
" WORD
- WORD
- WORD
" WORD
.BYTE
.BYTE
.EYT

“BYT

BYTE

UPPFLG:
CHKCNT:

PRARBYT:

CHKGEN: JSR

10S: CMP

20%: MOV
308: MOV

40S: CLRB

42%: BIT

50S: ADD

MOS

{asegg :C1 BIT TABLE
146314 102 BIT TABLE
ING31Y :
170360 :C4 BIT TRBLE
170360 :
172777 :C8 BIT TABLE
177400 :
377 :C16 BIT TABLE
172727 ;
177400 'C32 BIT TRBLE
177777 :
B4SS | 'CT BIT TRBLE
113151 :
0
0 ;Cé gggl}z couu¥ss
8 EEH Panfrv ES&HTER
0 :C8 PARITY COUNTER
0 :C16 PARITY COUNTER
0 :€32 PARITY COUNTER
0 :CT PARITY COUNTER
77 : 0DD/EVEN PRRITY FLAGS
; O=EVEN
: 12000
:CT €32 Cl6 CB CY4 C2 Cl
RY, SAVOTY .SAVE RO TO RY
RO :2LEARING OUT PARITY COUNTERS
8CHKCNT,R1 'STRRT 7 COLNTERS
BRSE,RI ;
87 RO FINISHED?
208 :BRANCH IF YES
(R1)+ ‘NO, DO THE NEXT BYTE
RO 'BUMP THE COUNT
108 ;s LOOP
8l,R! :SET THE TEST BIT
sgéuérgg,na *START OF CHECK BIT TABLE
agggtg;,na :START ADODRESS OF PARITY COUNTERS
6 R4 *FOR SEVEN PARITY COUNTERS
UPPFLG ' INDICATE LOWER WORD
ggggcsono :SET RDDRESS OF DATA IN RO
R1, (RO) : CHECK LOWER 16 BITS FOR TEST BIT
50¢ BRANCH IF NOT SEY
R1, (R2) :LOOK FOR TEST BIT IN CHECK BIT TABLE
[0} | *BRANCH IF NOT FOUND
(R3) 'FOUND A MATCH, COUNT IT
82,R0 ‘RO NOW = SOURCE +2
2. R2 ‘POINT TO SECOND WORD IN TRBLE

SEQ 0065
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131 767
131
l 13154
11 0131 l
3312 013162 00S704
33{3 0%3%64 002403
s DA% 2%
3316 013172 000746
3317 013174 006301
gg{g 013176 103332
3320 013200 012700
3321 013204 012701
332% 0{3213 06670%
8135&0 1401
332S 013222 105211
3326 013224 132711
3327 013230 001401
3328 013232 0S0004
3329 013234 00s201
3330 01323 006300
3331 013240 032700
3332 01324 001763
3333 013246 000304
3334 013250 006004
333 013252 006004
333% 013254 006004
3337 013256 010467
3338 013262 004767
3339 013266 000207
3340
3341
3342
3343 013270 010346
3394 013272 010246
3345 013274 010146
3346 013276 010046
3347 013300 010407
3348
3349
3380 013 012604
33S1 013304 012600
3352 013306 012601
3363 013310 012602
3354 013312 012603
33SS 013314 000204
3356 1
3357
3358
3359
3360

3361 013316 010046
3362 013320 012500
3363 013322 066700

23-JuN-77 10:17

23-JUN-77 10:20 PAGE 1-64

177642
177634
60%:

708:

00000)
013015
167446
177604 808.

000001 30S:

100S:
000200

177474

000014

SAVOTY:

RSTOTH:

DASHL :
167334

ENO OF PRSS

TSTB
BNE
éNCB

TST
8EQ
INC
DEC
BR

RASL
BCC

MOV
MOV
RDD
g
Q
INCB
BITB
BEQ
BIS
INC
ASL
BIT
BEQ
SWAB
ROR
ROR
ROR
MOV

JSR
RTS

' CALL
MOV
MOV
MOV
MOV
MOV

- CALL
AoV
MOV
MOV
MOV
MOV
RTS

MOV
MOV
RDD

NOS

PPFLG F /LOMER
L0s KW IF LPRER
UPPFLG ! CHANGE FLAG TO UPPER
428 : CHECK SECOND 16 BITS
RY :LOOK FOR LRST PARITY COUNTER
708 :BRANCH IF DONE
R3 : ADV PARITY ??un TER POINTER
RY ' AOVANCE CHECK BIT FLAG COUNTER
40§ 160 CHECK NEXT CHECK BIT IN TRBLE
Rl 'SHIFT THE BIT OVER
308 *ADJUST THE PARITY AND RSSEMBLE
' CHECK BIT WORD
%]l,R0 'SET FIRST BIT IN Rl
ochxcgv Rl nooniss ofF Cl PQRITY COUNTER
BASE R
RO PARBYT KING F EVEN PARITY
985 SHENC H?F 23s8°898“
(R1) 100D, INC THE PARITY COUNTER
IébéRl) Tsst PARITY COUNTER FOR SET BIT
1
RO, R4 !SET THE CHECK BIT IN CHECK
Rl’ ' NEXT COUNTER
RO :SHIFT TEST BIT TO NEXT BIT
200, RO :CT YET?
80§ :BRANCH IF NO
RY
R
RY :POSITION CHECK BITS IN BITS 11-5
RY, CHECK
PC RSTOTY :RESTORE RO TO R4
pC’ .
ISR R4, SAVOTY
R3,-(SP) :SAVE R3
R2.-(SP) :SAVE R2
RI,-(SP) snvs RI
RO, -(SP) :GAVE RO
R4’ PC !RY IS ALREADY SAVED
JSR PC,RSTOTH
(SP)+,RY :RETURN ADDRESS
(S5P)+ RO RESTORE RO
(SP)+.R1 ‘R
(SP)+,R2 :R2
5P)+ R3 :R3
RY *RESTORE R4 AND RETURN
RO, - (SP) :SAVE RO
(RS)+ RO :PICK UP ARGUMENT
BASE, RO ; _

— - e e m———
N

SEG 0066
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OILA.PIL  23-JUN-77 10:17 ERROR HANDLING ROUTINE

NIS . # ERROR HANDLING ROUTINE
2 § oo
N18 ' PROGRAM COMES HERFE EACH TIME AN SRROR IS ENCOUNTERED THIS
3353 ¥ ROUTINE TYPES OUT THE ERROR MESSAGE IN THE FORMAT GIVEN EARLIER
2l
013502 017637 000000 000402 ERROR: MOV J(SP) J8SFATAL ;LOAD 'I'l{ LOCATION SFATAL WITH THE ERROR NUMBER
g:g 13510 M 167152 ST ERRFLG eﬁ
13814 001 BNE 1S F NOT msr ERROR
M5 013516 032777 020000 167150 BIT oaouoo 3SWR : ERROR PRINTOUTS DESIRED *
gg 01 mx% 42 lJM ;1’3 TPCRLF ?R 3 goa HERDER FOR FIRST ERROR
N8 81@ 1N 020122 ggcn 7 RDDR GOOD PC ERR 8  PASFLG  XOR /
013540 0200M0 0200MC 047507
013546 ON2117 020080 (020040
013554 (QNIONO 042101 (020040
013562 020080  0SD040
013570 020103 020040 (020040
01576 051105 020l22 020043
013608 02000 0SOOM0 051501
013612 046106 020107
013620 0SYOMQ 0S1117 020040
29 013626 00SC1S 000 JASCIZ <15 ¢12>
NW 0i%BXR .EVEN
3] 013%32 005267 167030 INC ERRFLG . INDICATE NOT FIRST ERROR
32 013636 01034 18: MOV R3,-(SP) :SAVE R3
%33 013640 010046 MOV RO, -(SP) 'AND RO ON THE STACK
?i .GE~JP BANK NO. IN FATAL FOR APT
}37 013%42 010103 MOV RI,R3 .GET VIRTUAL RDORESS UNDER TEST FOR GETBNK
438 013644 004767 001420 ISR PC czram 'GET BANK NO. UNDER TEST INTO PBNK
39 013650 013703 00030¢ MOV P :GET BANK UNDER TEST
gmn 013654 110337 000403 MOVB Ra,anstnmm :STORE FAILING BANK NO. FOR APT
M2 ,
243
J44 013660 01034 MOV R3,-(SP) : TEMPORARILY STORE R3
}45 013662 012703 000376 MOV 8376, R3 MAKE R3 RS THE STACK POINTER
P46 013666 013743 000302 MOV JePRSFLG,-(R3) :OUTPUT THE WORD STORED AT
M47 013672 00S0M3 2s: CLR -(R3)
M98 013674 113713 000402 MOVB  28SFATAL.(R3)  ;PUT ERROR NG. ON ERROR STACK
349 013700 016643 000006 MOV 6(SP),-(R3) Pmc THE RETLRNPC AT (R3)
M50 013704 011143 MOV (R1),~(R3) BRD DATA
MS51 013706 010043 MOV RO, -lR3) ma GOOD DATR ON THE STACK
M52 013710 00SOM3 CLR -(R3)
M53 013712 016313 000004 MOV 4(R3), (R3) TAKE THE
M54 013716 OM0013 BIC RO, (R3) "EXCLUSIVE OR OF GOOD ANC BRD DRTA
M55 (013720 %ggw 00000 BIC 4(R3) .RO 'T0 FIND THE BITS THAT FRILED
M5 013724 13 BIS RO, (R3) * AND Pmcs IT ON THE STARCK
M57 013726 011367 000744 MOV (R3),BOCHIP 70 PRINT OUT XOR OF GOOD VS BRD
M58 013732 012700 002i12 MOV BENOPROG-. -24. ,RA: m;s CODE BRINGS THE RELATIVE ADDRESS
MN59 01373% 060700 A0D PC,RO OF THE STARTING OF THE ERROR STACK
60 013790 062700 000022 BS: A0D 818.,R0 :FOR THE SPECISIC 4K BANK
4E] 013744 00S216 DEC (SP)
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D2l MACYL] 30(104%) @23-JUN-77 10:20 PRGE 1-67 SEG 0069
OD2MLA.PI1  23-JUN-77 10:17 ERROR HANDL ING ROUTINE
1 7™ 6
$§ 81% % 2% ?65 (SP)+ -RESTORE THE STACK POINTER
1 1 73 snmw aTY
§1 i % ?&“S S SPRERR ; QFSentt I3 pﬁy%oa En
et i Y ?01007 r 1 :(5 ) i HEN &0 T 1 STRCK POINTER BY |
+
Teg ivme 1 000275 1218 Si8A0ERR ?F“Fmﬁs mmm"?
}N70 013772 001003 BNE 38 ' THEN GO
X771 013779 105720 1STB (RO)+ .mcnercm rrc POINTER RO BY |
72 013776 005713 2s: 15T (R3) +15 BIT 15 OF (R3) SET?
3473 014000 100015 BPL 4§ ;6F NOT THEN GO T0 u?
74 014002 122710 000377 3s: CMPB 8377, (RO) ' OTHERWISE IF THIS ERROR HRS OCCURED 377 TIMES
3475 014006 001401 BEQ cs 1F SO DON’'T BUMP ERROR COUNT
:76 014010 10S210 INCB (RO) : INCREMENT THE ERROR COUNTER BY |
377 014012 122710 000001 c$: CP8 81, (RO) ‘MORE THAN | ERROR OCCURRED ON THIS BIT?
3478 014016 00140M BEQ 78 BRANCH IF NO
79 014020 032777 000400 166646 BIT $400, JSKR :STOP ERROR PRINTOUT AFTER 1 WANTED?
480 014026 001002 BNE ¥ ‘BRANCH IF YES (DON’T TYPE ERROR)
481 014030 105237 000273 78 INCB  28TYPENB m TYPE OUT ROUTINE
NB2 Q140N 737 000275 T3 TSTB  J#SADERR :
483 OI4OM0 001403 BEQ 6$ ‘BRANCH IF NO
e 014042 004767 000166 JSR PC, TPRDERR ‘PRINT “ROR ERR"
N85 014046 000403 BR 8s
86 01400 105720 6S: 7ST8 (RO)+ -POINT T0 NEXT ENTRY IN ERROR STACK
N7 014052 006313 ASL (R3) ‘1S THERE STILL AN ERROR BIT SET IN ERROR.
3488 0I40S4 001350 BNE 2$ 'BR IF YES - KEEP FILLING ERROR STACK
3489 0I4056 112737 000006 000310 BS: MOVE  86,38TYPCNT TELL TYPOCT TO TYPE & WORDS OF ERROR STACK.
N30 ;Tbi STACK POINTED BY R3
MG 014064 0DOMN767 000774 JSR PC,PUTRDR GO TO THE SUBROUTINE TO PLACE THE RDDRESS IN Rl
432 AT LOCATIONS (R3) AND (R3-2)
g:ig 018070 004767 000416 JSR PC, TYPERR ' TYPE ERROR STACK (7 WORDS)
MN9S 014074 005037 000274 108: CLR S8SPRERR . CLEAR RDDRESS ERROR FLAG
% 014100 012600 MOV (SP)+,RO ' RESTORE RO
NI Ol4i0e 012603 MOV (SP)+ R3 AND R3
498 0I4104 105737 000420 FNGERR: TSTB  Q#SENV ' ARE WE RUNNING UNDER APT?
399 014110 001404 BEQ 2% 'IF NOT THEN TEST FOR HALT
300 014112 012737 000001 000400 MOV 81, JESMSGTY "OTHERWISE INFORM THE APT
301 014120 000443 BR FRIHLT :GOTO FRTHLT AND WAIT FOR APT.
3503 0I4122 010246 2s: MOV R2,-(SP) : SAVE, R2 TEMP
3'.-:0-43505 014124 005777 166544 ST 35UR 8365 R%in OPERATOR REQUIRE THE PROGRAM TO HALT
X06 014130 100405 BNI 4§ 'IF S0 THEN HALT ON ERROR
%07 :CHECK FOR CONTROL-C KEY
B03 014132 00M767 001660 JSR PC, CHECKC : IF CONTROL-C rvpso THEN PRINT ERROR HISTORY
%10 'AND HALT AT FATHLT.
%11 01413 105737 000042 78: TSTB 3842 ARE WE PUNNING UNDER RCT?
332%3 014142 001401 BEQ bS BRANCH IF NO
Xi4 Cl4i44 009777 4§ BR 4§ :PROGRAM HAS HALTED ON ERROR, R1 1S POINTING
1S 70 A LOCATION WHICH SHOULD HAVE CONTRINED
X16 : THE WORD STORED IN RO
317 DI4INE 012602 6S: MOV (SP)+,R2 :RESTORE R2
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DZML  MACYLl 30(1046) 23-JUN-?7 10:20 PAGE 1-68 SEG 0070
DZMLA.PI1  23-JUN-77 10:17 ERROR HANDL ING ROUTINE
3518 0IN1S0 062716 000002 ADD 82, (SP) ;RE?TORE THE RETURN ngon§sE
32&8 014154 000207 RTS PC 'RETLRAN FROM THE SJBROUTIN
%21
3522
3633 014156 FATERR:
3B2M 014156 004767 000212 SEQERR: JSR PC, TPCRLF . TYPE "ERROR #"
3925 0i416e 0S110S 0475822 020122 .RSCIZ /ERROR s/
014170 00003
3526 .EVEN
%28 014172 017637 000000 000402 MOV 9(SP), J8SFATAL ;LOAD THE LOCATION SFATAL WITH THE ERROR NUMBER
%29 014200 10se37 000310 INCB  JsTYPENT 'TELL $TPNUM TO TYPE 1
X0 014204 012703 000376 MOV 8376, R3 $TPNUM USES R3 RS STACK
3531 014210 013743 000402 MOV J8SFATAL,-(R3) ;PUT ERROR NO. ON STACK
ClN214 005743 ST -(R3) S TPNUM REQUIRES THIS
014216 004767 0003SH JSR PC,FATYP : TYPE ERROR NO.
CldN222 105737 000420 RPTHLT: TSTB  asdENV :RUNNING UNDER APT?
014226 001326 BNE FNDERR BRANCH IF YES
014230 00C240 FATHLT: NOP FATAL ERROR OR 1C HALT.
014232 000776 BR FATHLT ‘RESTART AT 260 IF DESIRED

QINe34 105737 000273 TPADER: TSTB JSTYPENS
014240 001406 BEG 1$ ;BR IF NO TYPE ENABLED

014242 OOM767 00C13Y JSR PC,PNTMES ' PRINT MESSAGE ROUTINE
014246 042101 020122 0S110S 'RSC1Z /RADR ERR~”
Cl42s4 000122

014256 000207 18: RTS PC
% TYPE OUT ROUTINE

33X
3533
R,
K %)
3536
337
3538
IS4
3541
3S4e
3543
35
3545
3546
3547
3548 :
= -
33%2_13 ¥ THIS ROUTINE IS USED BY THE PROGRAM TO TYPE QUT ANY CHARRCTER
o B
3553
JS54
3555
3556
3557
3558
J559
3561
3562
X563
356N
3565
3566
567
568
3569
3570
3571

014260 010146 NOTYP: MOV R1.-(SP)
014262 016601 000002 MOV 2(5P) R}

014266 105721 4 : 1573 (R1)+ -IF THIS TYPE QUT HAS BEEN SUPRESSED THEN
014270 001376 BNE 4§ 'PREPARE TO RETURN

014272 000M12 BR RETTYP

014274 010146 STYPE: MOV RI,-(SP) : SAVE Rl

014276 010046 MOV RO’ - (SP) ‘AND RO ON THE STRCK

014300 016601 0DOOOOM MOV 4(5P) RI :PLACE THE RDDRESS OF MESSAGE TO BE TYPED IN Rl
014304 112100 28: MOVB (R1)+. RO :PLACE THE BYTE TO BE TYPED IN RO

014306 001403 BEQ ug :1F 17 1S END OF MESSAGE THEN GO TO 4§

014310 004767 000022 JSR PC, STPCHR OTHERWISE GO TO TYPE THE CONTENTS OF RO

0i43i4 000773 BR 2$

014316 012600 S MOV (SP)+,RO :RESTORE RO

014320 00520i RETTYP: INC R] :CAUSE R1 TO

014322 042701 000001 BIC 8l,R] 'POINT TO EVEN ADDRESS

014326 010166 000002 MOV Rl 2(SP) ‘MODIFY THE RETURN RDDRESS

014332 012601 MOV (SP)+ Rl RESTORE Rl

0143 00041b B8P EXTYP :AND RETURN VIA RTS PC



D2 MACYIL 30(1046)

DIMLA. 23-JUN-77

3572
3573

27
3576
3577
3578

e85

488

3585
3587

GE4R

RRARR
D2k

P11

014336
1N
1N
014352
QI435M
014360

014362
014366

014372

014374
C 19400

Cly402
014410
0ivdle
014420
014422

s

100375
110037
000404

004767
005015
014372
000207

004767
00073S
032777
001323
123737
001717
0C07e4

1-69

ERROR HANOL ING ROUTINE

23-JUN-?77 10:20 PRGE
10:17
000040 000421 STPCHR:
177564 2s:
177566
4s:
1772706 PCRLF:
000
EXTYP:
177762 TPCRLF:
000C20 166264 PNTMES:

000042 0O0004E

118
STB
BPL
MOVB
BR
JSR
.RSCIZ

.EVEN
RTS

JSR
BR
BIT
BNE
CMPB

BEQ
BR

FOb

I:O , S8SENVM

J88TPS

2%
RO, 38$TPB
Ex?YP

PC, STYPE
SIIXIFD)

PC

PC,PCRLF
$TYPE

Ji42, Juvdb
NOTYP
TPCRLF

,HﬂV T 1 £D?
T A Lo
Iun TIL THE PRINTER 1S READY

'L0AD DATA TO BE TYPED INTO DRTA REG.
:RETURN

;CR/LF

: RETURN

TYPE CR/LF

:NOW GO TO TYPE THE REST OF THE MESSAGE

; PRINTOUTS ALLOWED?

:BRANCH IF NO

: RUNNING UNDER ACT 117
:BRANCH IF _YES -NOT PRINTOUT-
:SEND CR/LF AND TYPE MESSAGE.

SEG 0071
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DML MACYIl 30(1046) 23-JUN-7? 10:20 PRGE 1-70 SEG 0072
DIMLA.P1Ll  23-JUN-77 10:17 ROUTINE TO TYPE OUT A DECIMARL NUMBER
3598
igg ¥ ROUTINE TO TYPE OUT A DECIMAL NUMBER
3601 "
3602 g THIS ROUTINE IS USED TO CONVERT THE CONTENTS OF LOCATION
3603 Ly DECWRD TO DECIMAL NUMBERS AND TYPE THEN FOLLOWING 3 SPACES
e N0, I
3605 '
35035067 Ol4424 0OM767 177732 TYPDEC: JSR PC . PCRLF . TYPE CR/LF
3608 014430 00SONE $TPDEC: CLR ~(SP)
3609 014432 013746 000306 MOV J8DECWRD, - (SP)  :GET THE WORD THAT HAS TO BE CONVERTED TO A
3610 : DECIMAL NUMBER
311 014436 162716 000012 2s: Sus £10., (SP)
%{g 01442 002403 BLT 4s ;(1;5 ;ch;umcn IN (SP) WAS LESS THAN 10. THEN
3614 OI4444 005266 000002 INC 2(SP) ‘OTHERWISE ADD 1 TO THE LOCATION STCRING 10°S DIGIT
XIb Q14425 Ooo7ie 000012 4 BOD  410.. (5P AND RETURN T0 23
: . )
3519 813"4'& &gl 000060 BIS ssg lsP) -MAKE THE CONTENTS OF (SP) A DECIMAL NUMBER
3618 014462 112667 000020 MOVBE  (SP)+ g§-2 PLACE THE 1'S DIGIT TO BE TYPED
3619 0l446b 052716 000060 BIS 860, (3P) :MAKE THE CONTENTS OF (SP) AR DECIMAL NUMBER
3620 014472 112667 000007 MOVB  (SP}+.6$-3 :PLACE THE 10°S DIGIT TO BE TYPED
ﬁé 014476 0ON767 177572 JSR PC, STYPE ;go s;gcggpe THE NUMBER IN DECIMAL FOLLOWED BY
%-,223 014502 020040 030040 000060 . gggg‘z / 00/ ’
3625 014510 000207 b3 RTS PC .RETLRN FROM THE SUBROLTINE



DR pRCYLL 03] g3 377 10:28 . RO ve but mouting

HOB

3%30
363!
%32 % OCTAL TYPE OUT ROUTINE
3633 R
B3 R
ﬁ L THIS ROUTINE IS USED TO TYPE OUT THE OC™AL VALUES
Ly cONTROL SHOULD COME TO THIS ROUTINE WITH R3 POINTING TO
323; Ly THETLOH onoen exrs (1 €. BITS O- 1?513F1HEEHQEEREES goexr
¥ 5

%639 L ¥ Bﬁ YPB?TS 16 3 17) goﬁ“?“?? o?NLochxon R3-1 AND RO ARE
640 L ¥ oesrnoveo BY THIS SUBROUTINE
3641 3 BYTE TYPCNT SHOULD BE SET TO THE NUMBER OF WORDS THAT HAVE
B4 L T0 BE TYPED.
3

4
345 014512 032777 020000 166154 TYPERR: BIT 820000, aSKR .ERROR PRINTOUT WANTED”
346 014520 001065 BNE 0CTXT : BRANCH IF NO
W47 014522 004767 177634 ISR PC,PCRLF : TYPE CR/LF
3648 014526 004767 000012 JSR PC TYPOCT rvp: OCTAL NO
3649 014532 ooougg BR octxr ggnn Hén
ggg? 014534 0121 OCTTYP: MOV (n1)+ (R3)+ T HIGH oaoen BITS AT LOCATION POINTED
3652 01453 0121:3 MOV (R1)+, (R3) nno nou PLACE THE LOW ORDER BITS
3653 014540 108237 000310 INCB  38TYPENT 'ENABLE THE TYPE OUT OF ONE OCTAL WORD
3654 014544 052743 000004 TYPOCT: BIS 84, - (R3)
3655 014550 106113 2%: ROLB (R3)
3656 014652 103376 BCC 28
3657 014554 CLR RO .
3658 014556 106113 ROLB (R3) .GET BITS 17 8 16 INTO RO
3659 014560 006100 ROL RO
3660 014562 106113 ROLB (R3)
361 014564 006100 ROL RO
3662 014566 000405 BR $ TPNUM
3663 014570 004767 177500 RPTOCT: JSR PC, STYPE . TYPE 3 SPACES
3664 014674 020040 000040 .RSCIZ 7 7/
3665 .EVEN
3666 014600 005000 . FATYP: CLR RO
3667 014602 012723 000006 STPNUM: MOV 86, (R3)+ .ENABLE THE TYPE OUT OF & OCTAL DIGITS
3668 01406 00024l 4§ cLe
3669 014610 0061'3 ROL (R3)
3670 01412 006100 ROL RO ;PLACE_THE CARRY FROM (R3) IN RO
367] 01414 052700 000060 BIS 860, R0 OR THE CONTENTS OF RO WITH AN ASCII O
3672 014620 004767 177512 JSR PC, $TPCHR : "TYPE THE OCTAL NJMBER STORED IN RO
%73 0il4624 00S000 CLR RO’
B74 0l4eee 006113 ROL (R3)
%75 014630 006100 ROL RO .PLACE THE CARRY FROM (R3) IN RO
%76 014632 006113 ROL (R3)
%77 0146M 006100 ROL RO ;PLACE THE CARRY FFOM_(R3) IN RO
%78 01463% 105363 177776 DECB  -2(R3) IF WE WAVEN'T TYPED THE & OCTAL DIGITS
3679 014642 001361 BNE ys§ : THEN REPEAT FROM 48
3680 OI444 105337 000310 DECB  asTYPCNT IF ALL THE WORDS REQUIRED HAVE NCT BEEN
3681 014650 100411 BM] 0CTXT 'BR IF = -
3682 014652 00134 BNE RPTOCT ' TYPED THEN REPEAT FROM RPTOCT
3683 0l46S4 032777 000200 166012 BIT 8200, ISR 'PRINT OUT XOR
e84 014662 001404 BEQ ocTxt :BR IF NOT WANTED
3685 0l4664 016743 00000& MOV BOCHIP, - (R3) 'PUT IN LAST USED STACK LOC TO BE PRINTED

SEG 3073
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DZMML  MACYLL 3011046) 23-JUN-77 10:20 PAGE 1-72 SEQ 0074
DZMMLR.PLI 23-JUN-77 10:17 OCTAL TYPE OUT ROUTINE
14670 QQS74 TST -(R3) ;ARJUST PQINTER
% 1472 738 Bs RPTSCT ;ngré LAST & OCTAL DIGITS
gggg 014674 000207 OCTXT: RIS PC

3690 01476 000000 BOCHIP: .WORD O ;XOR OF GOOD VS BARD DRTA



D2l MACYLL 30(1046)
OZMMLA.

PLl

23-JUN-77

23-JUN-77 10:17

012702
105037

- 001400

000272
010000
000004
00830
177572
000272
172340

000200
000200

172356
007600
1;;300
077406
172316
177572
000104

177336

046440

177104

172354

165756

043516

10:20 PRAGE !
SUBROUTINE FOR MEMORY MANRGEMENT

MEMMNG:

MMREG:

2s:

48

SRETMM:

RETMM:
NOMM:

UPMM:

-73

JOb

Se¢ 0075

i ROUTINE TO SET UP MEMORY MANAGEMENT REGISTERS

**..**

MOV
CLRB

BIT
BNE
MOV
MOV
MOV
CLR
INCB

- s . YR R R P WP WP TP A P o D D S - — -

PROGRAN CONTROL COKS HERE TO DETERMINE [F THE MEMORY MANAGEMENT

IS AVAILRBLE OR NQ

AND IF 1T IS AVRAILABLE THEN WHETHEK

THE MEMORY RBOVE eak 1S REQUIRED TO BE TESTED OR NOT.

#1400, R2
IsMMAYA

010000 JSWR
RE

snbnn (RO)+
8340, RO)
35RO
S3MMAVA

8172340,R1
(R])+
8200, (R1)+
8200

R2, (h1)+
RI. 8172356
s’

87600, (R])
.;72300 Rl

7406, [R1)+
R1, 8172316

lBUSER - (RO}
PC

(SP)+, (SP)+
PC, TPERLF
/NO MNG/

PC,FATERR
SRETMM

98172354, Re
MMREG

;CLEAR THE BYTE THAT IS SUPPOSED TO_INOICATE

' THAT MEM. MANAG. IS AVAILABLE FOR TESTING

'HAS THE OPERATOR ASKED TO CHECK MEMORY MANAG. 7
tTF NOT THEN RETURN FROM THE SUBROUTINE

: PREPARE TO SETUP TIfi OuT VECTOR

SRS EORRRES 09 o

: TRY TO REACH MEM. HRNQG SRO
éFTéT IS AVAILABLE THEN SET MEM. MANAG. AVAILABLE

‘R1 IS POINTING TO PRRO
:PARD WILL POINT TO BANK O
{SET UP PAR 1

; SETUP PAR1-PARG
:ADDRESS OF PAR?

;PAR7 IS POINTING TO THE I/0 PAGE
:SETUP PDRO-POR?

;ENABLE MEM. MANAG.
:RESTORE TIME OUT TRAP VECTOR FOR ANY FUTURE TRAP

;RESTORE STACK POINTER
TYPE “NO MEMORY MANAGEMENT MESSAGE

; #ERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT
*!l!l!ERROR NUMBER 104¥xan#s

: RESTORE TIME OUT TRAP VECTOR
. PREPARE TO UPDATE MEMORY MANAG. REGISTERS
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DZMML.  MACY1l 30(1046) 23-JUN-77 10:20 PAGE :-7M SEQ 0076
DZMMLA.PI1  23-JUN-77 10:17 18 BIT ADDRESS GENERATOR
3795
79% :# 18 BIT ADORESS GENERATOR
g;:g S ettt g
R 1
7N 8 THI TINE T0 PLACE T SS STORED IN
3743 4 HI3,EUPERNTINR ABIHTER 10 RYAChd"RonRREEST ATRER itaren
3751 3 TO AN 18 BIT ADORESS ONLY IF MEM. MANAG. IS nvaneLs IN WHICH
3;?5 ' SQ?E EBE HIEH SRDER BITS OF THE RDDRESS ARE PLACED IN LOCATION
;' h O T BY -
3754 B
3755
3756 015064 00S063 177776 PUTADR: CLR -a:ng
3757 015070 010113 MOV RI, (R3) PLQCE THE ADDRE 55 STORED IN R IN LOCATION (R2
3758 015072 105737 000272 TSTB  J#MMAVA H; nnnsgﬁ Ht
3759 81&038 80 425 8£Q 6$ g NO THEN RET rnon THE SUBROUTINE
3760 0151 10146 MOV R1,-(SP) AVE
3761 015102 ON2701 017777 BIC ;1?7;5 Rl : CLEAR a§rs 0-12 OF ¥HE ADDRESS 1: 553
)
3;25 Bigi?ﬁ 82956? 004000 Bf& .#oéo.él bE@XERE ¥8 EH}ETOEI E$ 'BEEESEEé
3764 015114 00600) 23 ROR R1
3765 01S116 103376 BCC 28 GE R OF PAR IN R]
3766 015120 062701 172340 ADD 8172340,R! T THE ADDRESS OF PRR IN R
767 Bxgxsz ;81 n?v (R]),RI :L0AD R1 WITH THE CONTENTS OF PAR
768 0181 010000 BIS £10000,R1
3769 015132 101 4§ : ROL R1
3770 01SI134 103376 BCC 4 :PLACE THE RDDRESS BITS 13-17 IN BITS 11-15 OF Rl
377 81§135 33230 ASL Rl 'S0 WE DON'T PICK UP C BIT
3772 015140 43 ROL -(R3) :PLACE BIT 17 IN Locnrxon POINTED BY R3-2
3773 015142 006101 ROL Rl
3774 015I1¥4 006123 ROL (R3)+ .PLACE BIT 16 OF THE ADDRESS
3775 01514 0SO113 BIS R1. (R3) 'PLACE BITS 13-15 OF THE ADDRESS IN LOCATION (R3)
3776 015150 01260l MOV ‘SP)+ RI 'RESTORE R1
%ZEY 015152 000207 63: RTS PC RETIRN FROM THE SUBROUTINE
4
3782 .% GET RDDRESS FFOM THE APT MAILBOX
3783 i hutut g A A AR et
o ' THIS SUBROUT D TO GET BODRESS FRON APT MRILEOX AND
i ¥ H ou U y)
3786 ' PLACE i %ﬂf L3c9§§on USE HE PROGRAM TO DOEFINE THE
3787 " MEMORY BOUMDRIES.
3788 - PROGRAM CONTROL SHOULD COME TO THIS SUBROUTINE WITH Rl POINT-
3789 L ING TO THE MEMORY TYPE IN THE APT MAILBOX AND R3 POINTING TC
3790 L THE LOCATION+2 WHERE THE LOW ORDER BITS OF THE RADDRESS KAVE
3771 : TO BE PLACED
3793 i
3794 015154 0lel143 000001 GETADR: MOV 1(R1},-(R3) :PLACE THE LOW ORDER BITS OF THE ADORESS
3795 015160 00S043 CLR -(R3) :CLEAR THE LOCATION WHERE THE HIGH ORDER BITS
7% ‘HRVE TO BE PLACED
3797 015162 116113 177777 MOVB  -1(Rl),(R3) :PLACE BITS 16 & 17
3798 0IS166 000207 28 RTS PC :RETURN FROM THE SUBROUTINE
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001404
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LOB \

CONVERT 18 BIT RDORESS TO THE PRR FORM

#‘-‘***.

S$GTSIZ: INCB

GETSIZ: MOV
MO

v
5. Bl

4§: ROR
ROR
BCC
1518
BEQ
CLRB
8IS
B8R

bS: MOV
MOV

Rt

CLRMM: TSTB

18: RTS

CONVERT 18 BIT RDDRESS TO THE PRR FORM

- - G D TR R R A P P A d D e - — -

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

SRRl Ll S 15 L0 MBS

J8SAVKBB :PREPARE TO PLACE AODRESS BITS 13-17 IN BITS
:0-4 OF R2

(R3)+,RI

(R3),R2 :LOAD R2 WITH THE LOW ORDER BITS OF THE ADDRESS

817727 R2 ' CLEAR ADDRESS BITS 0-12

040 R2'

53 :ROTATE Rl AND R2 7 TIMES

J8SAVKEBE

6S

J8SAVKBB

:100 ,R2

(33)+ R1 PLACE THE LOW ORDER ADORESS BITS IN R!

'158060 R0 B DRESS IN Rl

g vl RERCHRHE ot

an%% SUBROUTINE IS CALLED TO DISRBLE THE MEMORY MANAGEMENT

JBMMAVA :WAS THE MEMORY MANAGEMENT ENRBLED ?
1S :IF NOT THEN GO 70 1§

J¥5R0 :DISABLE THE MEMORY MANAGEMENT

J#MMAVA :AND OO NOT ATTEMPT TO TEST MEM. MANAG.
PC ‘RETURN FROM THE SUBROUTINE

;% GET EANK NO. UNDER TEST
CALLED BY ERRTYP TO GET BANK NO. UNDER TEST INTO PBNK.

: REGISTERS

:RO=POINTER TQ PAR UNDER TEST
:R3=VIRTUAL ADDRESS OM ENTRY
:RO+R3 ARE RESTORED ON EXIT.

GETBNK: MOV
MOV
BIC
BIS

RO, -(SP) :SAVE RO

R3' -15P) :SAVE R3

817777 ,R3 :SAVE ONLY VIRTUAL BANK BITS
£10000.R3 -SETUP R3 SHIFT BIT

SEG 0077
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DZMLA.PL1 23-JUN-77 10:17 SUBROUTINE TO DISHBLE MEMORY MANARGEMENT
3325 BiéiBZ 882535 18: Sbﬁ R3 ;SHIFT A BANK BIT
3964 015310 103376 BCC 1S UNTIL IN BITS <2:0° OF R3
3322 812312 685787 000272 1STB gcnnnvn MORY MANAGEMENT UNDER TEST
b 15316 407 BEQ s EXIT
3868 :GET PAR QDDRESS nno PHYSICAL BANK NO.
%50 0Itoe 25o0y 172342 B35 oaugr3 IMAKE FULL AR ARORESS. o
77 BledsE B398 AoV & ok T PaR CONTENT
3872 015330 ASL nu
3872 015332 000300 S RO ;gH*FT BANK BIT Bars (7:0
3874 01533 110003 MOV RO,R3 :SEY R3 TO PHYS an NK NO.
3875 01533% 010337 000306 28 : MOV R3’ 38PBNK PHYSICRL BANK NO.
3876 015342 012603 MOV (SP)+,R3 s
3877 015344 012600 MOV (SP)+.RO RESTORE RU
gg;g 015346 000207 RTS PC 'RETURN TO CALLER
3880
3881 :GET THE 1K BANK unoen TEST
3882 :CALLED BY TEST 7
3683 REGISTERS
3884 : Rl = VIRTURL RADDRESS ON ENTRY
3885 . RO = POINTER TO 1K UNDER TEST ON EXIT
gggg :R1 WILL BE RESTORED ON EXIT
1 10146 GETIK: MOV R].-(SP) :SAVE R
3828 81?323 8%2501 003777 BIC 5777 Rl ' ONLY T 1K BIT COUNT
3890 01S3%6 052701 002000 BIS 82000 R1 :SET UP SHIFT BIT
3891 015362 D002Y! cLC :CLEAR CARRY BIT
3892 015364 006001 1§: ROR R] 'ROTATE THE BANK
3893 015366 103376 BCC 18 *UNTIL THEYR’E IN BITS 4:0
3894 015370 010100 MOV R1,RO *IN CASE NO MEM MGNT
3895 (015372 105737 000272 TSTB  JsMNAVA 'MEM MGNT ARVAILABLE °
389% 015376 001416 BEQ 2$ :BR IF NO
3897 :GET PAR AND PHYSICAL BANK
3898 0IS400 010146 MOV R1,-(SP) :SAVE 1K BANK
3899 015402 00201 ASR R1’ 'MAKE R1 A PAR ADDRESS
3900 015404 042701 000001 BIC 81 RI . PAR ADDRESSES ARE 4K BOUNDARIES
3901 O0IS410 062701 172340 ADD 8172340,R1 ‘MAKE 1T A FULL PAR AODR.
3902 0154!4 011100 MOV (R1),RO’ GET THE PAR CONTENTS
3903 015416 006300 AsL RO 'SHIFT RO
3904 01542C 006300 ASL RO
3905 015422 006300 ASL RO
3906 015424 000300 SWAB .0
3907 015426 042716 000034 BIC 834, (SP) :ONLY WGNT THE 2 LSB'S
3908 015432 052600 BIS (SP}+,RO 'SET THE IN PAR
3909 0154 012601 23 MOV (SP)+.R1 *RESTORE RI
33}9 01543 000207 RTS PC ‘AND EXIT
3912 .
3913 . THIS ROUTINE CHECKS THE ADDRESS IN Rl
3914 70 MAKE SURE IT IS ERROR FREE, INCLUDING
3915 : THE CHECKBITS.
3916 qa = 0 IF NO ERROR
3917 :R3 = NONZERC IF ERROR IS FOUND
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3919 015440 016777 165206 165224 TSTADD: MOV ECCDIS, 9CSRADR ;DISM ECC

2 15 B o 0T

3323 015456 001047 BNE 18 BR IF ERR
3324 0Q1S460 00S761 000002 TST 2(R1) suouo BE zsnos ALSO
3325 015464 001044 BNE 18
3356 015466 111 COM (R1) com.erim OF 0 = 177777
3327 81 470 005161 000002 COM 2(R1) *BOTH
3308 01847 022711 177777 CHpP 8-1, (R1) RO ALL ONES
3329 015500 001036 BNE 18 aR IF NO
gﬁ ﬁlggog ﬁa% 177777 000002 h@ 8-1,2(R1) % ﬁ
i i é 165154 MOV é?.nnoa,na 82 OF CSR
3933 015516 016713 165132 MOV emcn ;RJ) {SET omcrliosnc BIT
32§ gigg Bﬁ;” % %3 aﬁ'?ﬂ?) %’ﬁﬁg ELE }cno CHECKBITS
333%”" ‘gﬁ 837"“5"" gz ST eRD o RO A ?%%&B‘SE*’%E?
) ]
3939 81 :4 7g e“.g. 1;7% (R3) 38 ? &?KBITS i
. [ ]
20l ﬁ%zis s W e i K iR
. 7740 BIC 87740, (R3) no THEM BACK
3%?% 015563 ogoog; T‘fT a(;tlj):a? (R3) mm HECKB TS
. )
3% 813&% BZS;B &19940 EHS 05748 (R3) %u. SL
3945 015574 001403 - BEQ 2
3946 015576 012703 000001 18: MOV t],R3 gxcmg ERROR FOUND
37 815502 882385 BR 3
38 015604 28: CLR R3 cumzo = GOOD LOC
349 015606 005077 165060 3s: CLR JCSRADR 'CLEAR CSR BEFORE LEAVING
3950 015612 000207 RTS PC ‘AND EXIT
395)
3952
3953 ;THIS ROUTINE IS_USED TO COUNT THE BAD CHECKBITS
3354 'FROM TEST 16. IT USES THE ROUTINE 'XOR’ AND THEN
3955 ! COUNTS THE BRD ONES
395359 015614 00S067 0000SE BITCHK: CLR BITCNT :WANT TO START CLEAN
3958 015620 010146 MOV Rl,-(SP) : GAVE ADDRESS
3959 gxsaaa 017701 165044 MOV 3CSRADR, R1 :GET CONTENTS OF CSR
3960 015606 042701 170037 BiC $170037R1 ONLY WanT CHECK BITS
3961 015632 01014 MOV RL,-(SP} 'SAVE THIS TOO
392 0156M 004767 175630 ISR PC’ XOR 'R0 XOR Rl = R2
3963 015640 012701 000020 MOV s20,R1 'GETTING READY TO COUNT
3964 015644 0063C1 18: ASL R1 'SHIFT TO NEXT POSITION
3965 015646 020127 010000 CMP R1, #10000 lesv-go YET ?
3%9 8156?2 1405 BEQ 2$ 'BR IF DONE
3967 (015684 102 BIT R1,R2 :SEE IF THIS BIT (R1) IS BAD
3968 015656 001772 BEQ 18 :BR IF NOT ano
3398 gxgzgo 7 000012 INC BITCNT 1T 130'2
15664 7 BR 18 ' NOT YET KEEP GOING
3971 015666 012600 28: MOV (sp)+ RO :FIRST GET DAtA .
3972 016670 012601 MOV (SP)+ Rl : THEN ADORESS
3973 015672 010011 MOV RO, (R]) 'PUT BAD DATA AWAY FOR PRINTOUT
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P11 23-JUN-77 10:17 SUBROUTINE TO DISABLE MEMORY MANAGEMENT
015674 000207 RTS PC - THEN EXIT
015676 00000C BITCNT: .WORD O ;8 OF BRD CHECKBITS FOUND ABOVE
: THIS ROUTINE PRINTS THE TITLE AND MESSAGE
015700 0ON767 176470 PRTITL: JSR PC. TPCRLF s PRINT ROUTINE
8{57570‘412 055{8‘10 0M6S1S (026S1M "ASCII /D2MML-R/
015713 NG 051525 020105 JRSCI1 / USE TO TEST MF115-K ECC MEMORY/
015720 OM7S2N 0S20M0 0S150S
015726 Q020124 ON311S 0308461
015734 026523 020113 041505
015742 020103 042615 OM7S1S
015750 (QSNS22
015752 00SOIS 054524 042520 JRSCIZ  «15>¢12>/TYPE <CONTROL C> TO EXIT/
015760 (036040 ON7503 052116
015766 OM7S22 020114 037103
0IS774 0S20N0 020117 0SY10S
016002 052111 000
016006 EVEN
016006 012767 172136 164656 MOV 8172136,CSRADR  ;ORIGINAL CSR ADDRESS
016014 000207 RTS PC 'RETURN TO STRRT ROUTINE
: CHECKC
: 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 IS RETURNED TO LOWER MEMORY IF IT WAS
' RELOCATED AND THE ESROR HISTORY IS PRINTED OUT.
'FINALLY IT HALTS AT FATRLT.
016016 105037 000311 CHECKC: CLRB  28SAVKBS : INIT CONTROL-C FLAG.
016022 105737 177560 7STB  @8TKS ‘ANY CHAR. TYPED?
016026 100021 8P EXITC 'BR IF NO-EXIT VIR RTS PC-
016030 113702 177562 MOVB  a88xB8,R2 ‘GET THE CHAR TYPED.
01608 OM2702 000200 BIC 8200, R2 :CLEAR THE PARITY BIT
016040 122702 000003 CMPB  83.R2 1S 1T CONTROL-C?
016044 001012 BNE extTc 'BRANCH IF NO -EXIT VIA RTS PC-
01604 110237 000311 MOVBE  R2,38SAVKBS 'ELSE STORE THE CHAR. FOR USE RS A FLAG.
016052 004767 176316 JSR PC’ TPCRLF ' PRINT =¢C*
016056 041536 000 RsC1z st/
016062 -EVEN
016062 00S067 164600 CLR ERRFLG :CLEAR ERROR HERDER FLAG FOR NEXT START
016066 000167 173752 InP RELOER GO RETURN PROGRAM TO LOWER CORE IF RELOCRTED.
016072 000207 EXITC: RTS PC
016074 00000C ENDPROG : 0 . THIS BEGINS THE STORRGE FOR THE ERROR HISTORY

;smcx.rbﬁpgncn 4K BANK }B. BYTES ARE SAVED.

!2LS0 THE RBSOLUTE LORDER ANO XXDP CODE IS SAVED
'AFTER THE ERROR STACK.

000001 .END
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SYMBOL TRBLE
H)CHI'I‘P 014676
§$Cﬂ( 81561‘#
BITCNT 015676
gTCM %33’46
TPSZ 1276
BUSER 000104
GEE. fie
CxC 016016
CHKCNT 013015
CHKGEN 013026
CHKTR8 0127860
e fiois
CLRMM BIIEESD
CNTSCP 002566
CONT 002364
CONTMM  0l2204
CSRADR 002b72
CTLC 0le7
DRSHL 013316
DRTADR 013466
DATBUF 002626
DATSAY mooes:g
DECWRD 000306
DIAGA 002654
DISPLA (002676
DSPREG 000174
ECCOIS 002852
ENOMAX 012364
ENDPARS Q012372
ENDPRO Q16074
ENDSTK 000304
ENDO 003032
END!L 003322
ENOIO 007122
ENDI1 007554
ENDi2 Q10214
ENDI3 Ql1032t
ENDIY 010440
ENDIS Q11272
ENDI®  Oll4ye
END17 011600
END2 003502
END3 003734
ENOY 004110
ENDS 004560
ENO6 DOSH76
ENO?7 006470
ERRFLG
ERROR 013502
ERRTYP 013752

REL
RELBOT
RELOC
RELOER
RESTRT
RETHM
RETSTK
RETTYP
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S50 Bosid Prcs' B0ade

$MSGLG mlb S$PRSTM 000300
$MSGTY SPRERR 000274
SMTYPL oomax SRETMM 015020
$MTYP2  00OM3S $SVPC = Y4
$MTYP3  0OC44! SSHR = 000000

. RBS. (016076 000

ERRORS DETECTED: O

DZMLA, DZMMLA/DOC=02MML A
RUN-TIME: 8 9 .3 SECONDS

RUN-TIME RATIO: 367/17=20.4
CORE USED: 12X (23 PAGES)

DOCUMENT PRGES: 82

0 PAGE c 1
SYMBOL TARBLE

D07

G '\
37EGTH 5 Sq
$TN =
$TP8 = 177556
STPCHR 14336
STPDEC 14430
STPNUM 014602

§1par

$TSTM
STYPE
SUNIT
SUNITM
SUSKR

177564
0ley7e
000276
0i427Y4
000412
000302
00Q42Y

¥4
J€X

200353
316076
000272

SEG 008¢



