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: [EUSEF] BUS ERROR TRAP TO LOC. 4 QOCCURRED
: THIS ERROR 18 NOT PRINTED AND 1S FOR “APT™ LSE,

!TSTTRP]FRTQL DATA ERROR
:LOCATIONS 0000-‘430 FRILED 1°5 + 0'S TEST.
RG = (00D DATA

= RDDRESS OF FRILING LOCATION.

[PTSIZI RAPT FATAL ERROR
T MEMORY TABLES NOT SETUP CORRECTL

CPECK LOCRTIONS SMAMS] [430C] TO SHRDRHH%]
FOR CORRECT MEMORY SIZE DRTA

(TSTSIZJ OPERATOR FRTAL ERROR

sSELECTED MEMORY SIZE GRERTER THAN 28K, BUT
;SR _BITI2 (10000) NOT SET.

:SET BITIZ AND RESTART AT 200.

; [TSTSIZ] OPERATOR FATAL ERROR

sLOWEST SELECTED TEST LIMIT IS HIGHER

HIGI'EST TEST LIMIT. SET LOCATIONS "LOHTHO"(3221
aax)crmo- [330) CORRECTLY ANC RESTAR

;[TSTO) TEST SEQUENCE ERROR
: 1STD HAS BEEN ENTERED OUT OF SEQUENCE
s TESTN SHOULD =

00
s THE DIAGNOSTIC HAS BEEN CORRIPTED
;IF POSSIBLE SELECT ANOTHER 4K BANK
:BANK D AND RERUN THE TEST ON THE FAILING MEMORY.

; ITSTO) DUAL RDDRESSING TRROR

;FOR THIS ERROR THE GOOD DRTR PRINTED IS AN
; . THIS IS THE RDORESS SELECTED WHEN
; THE SRME DQEEEC“:S WRITTEN INTO THE FAILING

; LOCRTION BANK SELECT CIRCUITRY

; [TSTO] ADORESS AND DATR ERROR

; IDENTICAL TO PREVIOUS ERROR EXCEPT THE DATA
(MR INTO THE FRILING LOCATION WARS IN
;ERROR ALSO.

; L1STO0) DATA ERROR

: IF BAD DRTA = 0000 COULD BE AN RDORESSING

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

; [TSTO] RDDRESSING ERROR
:THE FAILING ADDRESS RESPONDED BUT IS NON-
;EXISTENT. MAY BE A DUAL RDDRESSING PROBLEM.

+{1ST1) TEST SEQUENCE ERROR
:STEST (404) SHOULD = 01
; THE DIAGNOSTIC HAS BEEN CORRUPTED.
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:ERROR ¢ 13

:ERPOR 8 1M

;ERROR & 1S

:ERROR 8 16

e - —— o —s

:ERROR 8 17

| sERROR 8 20

+ERROR 8 21
;EFRDR 8 22
;ERROR 8 23
;ERROR 8 24

;ERROR & 25
JERROR 8 26

<ERROR 8 27

+EFROR & 30

COl
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;{7ST1! DRTA ERROR
; COMPARE_GOOD AND BAD PRINTED DATA, FAILING
iDRTA BITS MAY SHORTED OR SWAPPED.

;17ST2) TEST SEQUENCE ERROR
sSTESTN [404] SHOULD = 02
; THE DIAGNOSTIC HAS BEEN CORRUPTED.

ST2) ADURESS OR DATA ERROR
“RDR £RR™ NOT PRINTED THEN THE BYTE SELECY
TRY PROBRBLY FRILED.

cus
73] TEST SEQUENCE ERROR
-STN [404] SHOULD = 03
THE DIRGNOSTIC HARS BEEN CORRUPTED.

; [TST3] DUAL RDDRESSING ERROR
:DUAL RDDRESSING PROBLEM FOR BITS THAT DIFFER
:IN GOOD AND BRD DATA PRINTOUT.

[TST3] DUAL ADDRESSING ERROR

;FOR THIS ERROR THE DATA PRINTED IS AN RDDRESS.
:THIS 1S THE ADORESS THAT WAS SELECTED WHEN THE
;SAME DATA WAS WRITTEN INTO THE FAILING LOCATION.

; [TST3] DURL RDORESSING ERROR
:SAME RS ERROR 20 EXCEPT DIFFERENT DRTA
: (SWAPPED BAKPAT) NAS WRITT

s [TSTN) TEST SEG.E?CE _ERROR
.STESTN [404] SHOWLD = 0OM.
; THE DIAGNOSTIC HAS BEEN CORRUPTED.

i {
i1
;C
[
;8

’
|
'

; IF PRSF
: RND FRILING DATA ARE DUAL RDDRESSES
+[TSTS] TEST SEQUENCE ERROR
!TESTN (404] = 0S5
; THE DIRGNOSTIC HAS BEEN CORRUPTED.

(TSTSI DATA ERROR

é

[TSTS] MARCHING 1'S AND 0°S DATR ERROR
IF PRSFLG=0 FRILED MARCHING 1'S + 0’S IN
MAX TO MIN DIRECTION
IF PRSFLG=1 FRILED MARCHING 1'S + 0’S IN
MIN TO MAX DIRECTION
IF PASFLG=3 FAILED MARCHING 0'8'”0 1'S IN
; MAX TO MIN DIRECTI
; [TSTS] MARCHING 1 '5 AND 0°S DATA ERROR
: IDENTICAL TO VIOUS ERROR EXCEPT THE DRTR IS
:CHECKED IMMEDIATELY RFTER BEING WRITTEN.

; [TST6] TEST SEQUENCE ERROR
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; STESTN SHOULD = 0B
; THE DIAGNOSTIC WAS BEEN CORRUPTED.

ERROR 8 31 nsrsé VOLATI m*rmf%u TES RROR
PRSFLG=0 PAT WR ERROR.

xr PASFLG=1 THE FRIL/NG LOCRTION CHANGED WHILE
ANOTHER LOCATIONS WAS WRITTEN FOR
:iangg gcrc[orl-sn LOCATION IS SAVED

:IF PRSFLG=2 snmfv:b aaxgg‘? (77400 OR 77000)

: WRITE OR READ ERROR.

1IF PRSFLG=3 SAME RS IF PASFLG=2 sxcepr

: THE DATA 1S SKAPPED BAKPA

;ERROR 8 32 ; [TST?] TEST SEQUENCE ERROR
;STESTN SHOULD = 07
: THE DIAGNOSTIC "HAS BEEN CORRUPTED.

;ERROR & 33 ;[TST7] SHIFTING Dlm DATA ERROR
:IF PRSFLG=0 BAKPAT WRITE OR READ ERROR.
:IF PASFLG=1 BAKPAT READ CHECK ERROR
IF PRSFLG= GRERTER THAN 1 BUT EVEN VALUE THEN:
THE FRILING LOCATION COULD NOT BE WRITTEN INTO.
IF PASFLG= GREATER THAN 1 BUT ODD VALUE THEN:
; THE FAILING LOCATION WAS WRITTEN CORRECTLY
; BUT LOST THE DATA.

:EROR 8 3 ; [TST10] TEST SEQUENCE ERROR
:STESTN SHOULD = 10

1
: THE DIAGNOSTIC HAS BEEN CORRUPTED.

;EFROR 8 35 ; [TST10]1 BAKPAT DRTA ERROR
:BAKPAT WRITE OR READ ERROR INTO THE FAILING LOCATION.

;ERROR & 3b [TSTlO] REFD RECOVERY DATR ERROR
THIS ERROR cm BE REPORTED BY TST10 AND TST11.
(TFEY SHARE CODE). SEE STESTN [HOM] FOR WHICH TEST FAILED.
:FOR BOTH TESTS COMPARE THE GOOD AND BAD DATA AT THE FRILING
;LOCATION TO SEE WHICH BITS FRILED.

;ERROR 8 37 ;[TST10] RERD RECOVERY DATA ERROR
s IDENTICAL TO THE PREVIOUS ERROR EXCEPT SWRPPED BRKPAT IS
sUSED RS WRITE AND RERD DATA

;ERROR 8 40 ;[TST11] TEST SEOLCPCE ERROR
:STESTN SHOWLD =
; THE DIRGNOSTIC HRS BFEN CORRUPTED.

;ERROR 8 41 ;[T1ST12] TEST SEOLENCE ERROR
sSTESTN SHOULD =

: THE DIQGNOSTIC HRS BEEN CORRUPTED.

;[TST12) WORST CA TEST DATA
%F’; ;QSFLG:I conégng EgpgﬂFOR FRILING BITS,

ASFLG=2 THE FAILING LOCRTION WAS WRITTEN AND RERD
WITH GOOD DARTA,BUT FAILED READ CHECK

:ERROR 8 42
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;ERPOR

; ERROR

:ERROR

-REPT

i6.3)

843

$ 44

84S

g 46

8 47

8 SO

s Sl

% 52

s S3

0
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[TSTlE] WORST CASE CORE TEST DRTAR ERROR
IDENTICAL TO PREVIOUS ERROR EXCEPT THE DATA WRITTEN
AND RERD IS COMPLEMENTED.

[TSTl3] TEST SEQUENCE ERROR
;STESTN SHO 13
THE DIQGNOSTIC HRS BEEN CORRUPTED.

; [TST13] WRITE RECOVERY TEST DATA ERROR

:IF PASFLG=0 COMPRRE GOOD AND BAD DATA FOR FAILING BITS.

:IF PRSFLG=77400 DATA ERROR FOUND WHILE DOING A SECOND RERD CHECK.
IF PASFLG=77402 DATR ERR.R FOUND IN FRILING LOCRTION AFTER

15T13) JRITE RECOVERY TEZT Data ERRORT - T AILING BANK.
ERROR_FOUNDJUST BEFORE THE SMALL TEST

Hﬁc T0 BE RUN IN THE FAILING TO AVOID “BLOWING™ UP
MHEN THE SMALL TEST IS RUN TST13 IS ABORTED.

[TST131 WRITE RECOVERY TEST DATA ERROR

IDENTICAL TO ERROR #XXX EXCEPT THE DATR WRITTEN
FHD RERD IS DIFFERENT. (177667).
:177667 1S THE COMPLEMENT OF ~JMP (RO)™ (1i0) WHICH IS
TI'E ESCTE“S’g FROM THE SMALL TEST PROGRAM RUN IN THE BRNK

tpmsnm PARITY TRAP ERROR

: PARITY TRAP TO 114 OCCURR.D.

:FOR THIS ERROR PRINTOUT THE “GOOD DATA™ IS ACTUALLY
Tl{ FAILING PARITY MODULE '"™IBUS ADDRESS.

; SRVLOC [352) CONTRINS THE PC WHERE THE TRRP OCCURRED.

[PMITY] PARITY TRAP FRTAL ERROR
; A_PARITY TRAP TO 114 OCCURRED, BUT NO PRRITY MODULES COULD BE FOUND
sMITH AN ERROR BIT (BITIS) SET.

(Wﬂl OPERATOR FATAL ERROR
TESTING RBOVE 28K WAS SELECTED, BUT NO MEMORY MANAGEMENT

OPTION WRS FOUND.
RESET SWITCH OPTIONS AND RESTART AT 200.

[PMITY] OPERATOR FATAL ERROR
PARITY TESTING WRS SELECTED BUT NO PARRITY MODULES

FOUND.
RESET SWITCH OPTIONS AND START AT 200.

ERROR HISTORY

LOCATIONS IN MEMORY ARE SET ASIDE TO COLLECT A HISTORY
OF THE FAILING BITS IN R PARTICULAR MEMORY BANK. THIS

— e m—— =
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[6.4]

(7.0]

[(8.0]

(8.11]

DRTA IS COLLECTED FOR EVERY ERROR REGARDLESS OF SWITCH
SETTINGS.

NORMALLY THE DATR IS OUTPUT AT THE END OF TESTING, BUT:
IF CONTROL-$ IS TYPED IT IS OUTPUT AT THE END OF THE
CURRENT TEST.

THE ERROR HISTORY IS INTENDED TO HIGHLIGHT IF THE ERRORS
RRE DUE TO 1 BIT FRILING OR ONLY ADDRESS ERRORS.

ERROR HISTORY FORMAT:

:

FRILED [NUMBER OF THE FAILING BIT IN DECIMAL I.E.
“RDR ERR" OR "PAR ERR™ WILL
R OR PRARITY ERROR WAS SEEN

H FRILURE WAS SEEN
OR 4 TO 8K AND SO ON
MEMORY BANK FRILED.

URE COUNT RECORDED.)

R
ki
mgo

1
BANK = 4K
A 0
COUNT = NUMBER OF
ERROR RECOVERY
IF THE PROGRRM IS HALTED RFTER REPOR
BE CONTINUED OR RESTARTED gT 200 OR

CPU’S THAT DESTROY CONTENT
THE PROGRAM SHOULD ONLY BE RE

r~uwe—

ING AN ERROR IT CRN EITHER
S0 (SEE SEC 4.2). HOWEVER FOR
ég ERS RFTER COMING TO A HALT

RESTRICTIONS

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

CONTIGUOUS MEMORY THE MEMORY RRIES SHOULD BE DEFINED BY THE
OPERRTOR. (CONTIGUOUS MEMORY IS DEFINED RS A MEMURY THAT CAN BE

BOTH READ AND WRITTEN IN CONSECUTIVE LOCATIONS.)

MISCELLANEOUS

RODRESS/BANK RANGES IN OCTAL AND DECIMAL

THIS REFERENCE TABLE CROSS REFERENCES THE MEMORY BANK NO.S
THE RANGE AND THE PAR USED WHEN MEMORY MANAGEMENT IS ENRBLED.
IT 16 ALSO USEFUL TO SHOW STRRTING RDDRESSES IN A PAR-
TICULAR 4K BANK.
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BEGIN WITH BRNK 8 PAR NO.

NO.

DECIMAL 0CTAL [PAGE ADDRESS REGISTER]

RANGE RANGE USED/CONTENT

0 - 4K 000000-017776 O _ 000D 772340

4K - 8K 020000-037776  NOT USED

BK~-12K 040000-057776  NOT USED

12K- 16K 060000-077776  NOT USED

16K-20K 100000-117775  NOT USED

20K~24K 120000-137776  NOT USED

29K-28K 140000-157776  NOT LSED

28K-3eK 160000-177776 1 1600 772342

32K~36K 200000-217776 2 2000 272344

36K-40K 220000-237776 3 2200 778346

HOK-H44K 240000-257776 4 2400 772350

YK-48K 260000-277776 S 2600 772352

4BK~52K 300000-317776 & 3000 772354

62K -GEK 320000-337776 1 3200

56K -60K 390000-357776 2 3400

BOK-B4K 360000-377776 3 3600

BUK-B8K 4OODOO-417776 4 4000

68K-72K 420000-437776 5 4200

72K~76K Y§0OOO-457776 6 4400

76K-BOK 46D000-477776 1 4600

BOK-B4K 500000-517776 2 5000

BYK~B8K 520000-537776 3 5200

e8K-9eK §40000-557776 4 5400

2K-96K 560000-577776 5 5600

96K~ 100K 600000-617776 6 6000

100K-104  620000-637776 ! 6200

109K-108K  B40000-657776 2  B4CO

108K-112X  660000-677776 3 6600

11X-116K  700000-717776 4 7000

116K-120K  720000-737776 S 7200

120K-129K  740000-757775 & 7400

129K-128K  760000-777776 7 7600 772354
GISTER) CONTENTS AR

Lxr&%gﬁge HE OPERATOR AND

Biew 15 PBOVE 28K PAR NG, | KILC BE SET TO THE

ING PAGE. FOR EXAMPLE IF THE TESTING WRS 10

O4-NOV-76 C7:49 PARGE 7

WOULD EQUAL 2200 ETC.

[8.2]

EXECUTION TIME
HERE ARE SOME TYPICAL EXECUTION TIMES.

GOl

%HOHN IN A TEST THAT SELF SIZES.

1 WOULD EQUAL 2000, PAR 2

UNIBUS RODRESS
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[8.2]

[8.4]

(8.5]

(9.0])

(9.1]

0

[}
OBy
e e
D

4
O
i o
»
([ 1)

100 SECS.
S MINUTES.

PRSS COUNT AND TEST NO. LOCRTICNS

S$PARSS [406) = PASS COUNT - CLERRED BY START AT 200.

STESTN [404] = ClﬁﬂﬁgT TEST NO. AND RELOCATION, PPRITY FLAGS.
LOW BYTE = TEST NO.

IF BITIS =1 TEST IS RELOCATED
IF BITI3 = 1 PARITY UNDER TEEST.

]

STRCK POINTER

THE STACK STARTS AT ?& WHEN THE PROGRRM IS NOT RELOCATED.
%v%[-gga%mcmmms HE STRCK STARTING VALUE WHEN THE DIAGNOSTIC

SAVRG ALSO CONTAINS THE STARTING RDDRESS OF THE PROGRAM WHEN
IT IS RELOCATED.

POMER FRIL
THE DIRGNOSTIC cm BE POWER FRILED WITH NO ERRORS. TO USE,
STmT THE TEST RS USUAL POi(R 00“'4 THEN RT ANY TIME

uP

SHOULD TYPE " CONTINUE TO RUN FR

INTI'ESQ‘E TE[ ﬂ (f QCQTWIRS T _WAS BEFORE

I'KX& R THE DI TIC N

RFEHORYTHJ mno HOLD DATA WITH THE POWER DOWN THEN THE
PROGRRM WILL NOT RECOVER FROM POWER FRIL.

PROGRAM DESCRIPTION

NARRATIVE FLOK CHART

THE TEST IS LORDED INTO LOCATIONS 0000 - 7744 BUT
DEPENDING ON HOW MUCH 1S UNDER TEST.

EXPRNDS MEMORY
SEE STEP 6. BELOW FOR A DETAILED EXPLANATION.

THE FOLLOWING NARRATIVE FLOW CHART DESCRIBES MAJOR
PERSON WHO NEEDS DETRIL THE

PROGRAM OPERATION. FOR THE
TAG ASSOCIATED WITH THE OPERATION IS GIVEN IN BRACKETS.

FOR TH]S DISCUSSION SWITCH SETTINGS ARE IGNORED AND EVERYTHING IS

1. [START] PRINT "DZKMR-R™ TITLE
2. [TSTRP] SAVE DATR FROM LOCATIONS 0-376
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10.

11.

ie.

INTO 7744-1031M4.

(TSTRO] TEST LOCQTIONS 0-376 BY WRITING AND
RERDING 1°S AND O’ TE THIS IS THE ONLY
EXPLICIT TESTING THE LOCATIONS.

(SLFSIZ] SIZE MEMORY BY WRITING INTO SUCCEEDING

MEMORY LOCATIONS UNTIL TIMEOUT TRARP TO 4 OCCURS.

EgﬁBLE MEMORY MANRGEMENT AND SIZE MEMORY ABOVE

[TYPSIZ) TYPE MEMORY TEST LIMITS.

[SETSTK] SPACE IS SAVED AT THE END OF THE TEST

FOR AN ERROR HISTORY. FOR EACH 4K BANK 1B BYTES ARE SAVED
IN THE FOLLOWING FORMAT:

'ADR ERR!PAR ERR!

iBITIS {ERR CNT!
iBITI3 BITIY 1§
iBITI1 iBITI2 |
iBIT09 #BITI0 !}
{BIT07 iBIT07 }
iBIT0S iBITOL !
iBIT03 iBITON 1}
iBIT01 iBITOR
iUNUSED 1BITO0 !

IF GRERTER THRI YK UNDER TEST THE RBSOLUTE LOADER
(300 RDDRESSES) 1S APPENDED. IF GREATER THAN 4K
RAND UNDER XXDP CHRIN MODE S674 (OCTAL) RDDRESSES
ARE APPENDED TO THE TEST. THIS SAVES THE XXDP
¥8NéEO$tsﬂgB ALLOWS THE LOCATIONS OCCUPIED BY XXDP

[CLRMEM] CALL "PARITY"™ ROUTINE AND IF SELECTED,
ENRBLE ALL PARITY MODULES. “PARMRP™ [LOC 3521’
CONTRINS R MAP OF PARITY MODULES FOUND. IF

O é7gu36 BIT 15 IS SET, IF #172334 FOUND BIT 14

[CLRMEM] CLERR MEMORY CURRENTLY UNDER TEST
[CONT] DISPRTCH TO TSTO

[TSTO) EXECUTE TEST 0. SEE SECTION 10 FOR TEST
DESCRIPTIONS.

[TSTSCP] COMES HERE RFTER EQCH TEST AND IF
?FTE&-C TYPED THEN GO TO ERRUS HISTORY PRINTOUT.
F R-%O??O N L OP ON TEST DEFINED BY <¢3:0»

é NUEH§ XT TEST.

[TST1-TST12] EXECUTE TST1-TST12 ERCH TIME
GOING TO STEP 9.
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13. [TST13) TEST 13 IS DIFFERENT FROM TESTS 0-l¢
BECAUSE .~ IS A SMALL PROGRAM ACTURLLY RUNNING

gﬂ TH HgnORYﬂsﬂgsﬂ T§§13 B§§FQRE THI? EHQLL
ONE IN CASE THE PROGRAM FAILS . THE

USER CRN THEN AT LEAST TELL WHICH BANK OF MEMORY
FRILED.

14. [RELOC] _THE PROGRAM RELOCATES TO HIGH MEMORY
TO TEST THE LOCATIONS IT OCCUPIES (Y30-ENOPRG) .
WHERE “ENDPRG 15 THE CONTENTS OF ENDSTK[3061.
I.E THE LAST PROGRRM ABDRESS. NOTE “RELOC™ IS
PRINTED JUST PRIOR TO THE ACTUARL RELOCATION.

15. TESTS 0-13 ARE RUN RS DFSCRIBED ABOVE EXCEPT
ONLY BANK O LOCATIONS %30-ENDPRG ARE TESTED.

16. [RELOER] RELOCATE THE PROGRAM BRCK TO LOWER
MEMORY.

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

18. [TSTMM] IF MEMORY MANAGEMENT SELECTED AND AVAILABLE,
RUN TESTS 0-13 ON THE FIRST 24K SLICE RBOVE 28K.

19. [CONTMM] CALL "“UPMM™ TO UPDATE MEMORY MARNAGEMENT
PRR REGISTERS TO FOINT TO THE NEXT 24K SLICE OF
UPPER MEMORY.

20. [MAXADR) REPEAT STEPS 18 + 19 UNTIL ALL
MEMORY RBOVE 26K IS TESTED.

2l. [ENDPAS] PRINT ERROR HISTORY OF FRILING BITS

22. [SEOP] DISRBLE PARITY MODULES.
PRINT “"END PRSS #XX"

TEST TITLES
SEE THE TEST HEADINGS IN THE LISTING FOR DETARILS ON EACH TEST.

TEST O: TEST FOR PROPER BANK SELECTION

TEST 1 CHECK DATI/DATO LINES

TEST g HEHORY FOR HOkDING DRTA RND BYTE SELECTION
TEST

TEST 4 DURL RDDRESS TE

TEST S: MARCHING 1°'S AND 0
VOLQTILITY TEST

TEer % Shpeh

E§¥ néno gicgvgaeﬂghLLOPING TEST THROUGH EVERY BMTH CELL
TEST 11 RERD RECOVERY LONG GALLOPING/FAST GALLOPING TEST
TEST 12: WORST CASE TESTING FOR CORE MEMORY
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(10.01

TEST 13: WRITE RECOVERY TEST

RXDP & RCT1l 3 APT OPERATION
RXDP CHQIN HODE

OPERATION IS IDENTICAL TO STAND ARLONE EXCEPT:

1. NO “DZKMQ-B™ TITLE IS PRINTED.

2. NO _TEST 13 PRINTOUTS SUCH RS “TST13 BNK 00",

3. THE PROGRAM ALWAYS HALTS ON ERR

4. AT THE END OF TEST (SENDARD) CONTROL IS RETURNED TO
THE RXDP CHRIN MONITOR VIR LOCRTION 42.

OPERATION IS IDENTICAL TO STAND ALONE EXCEPT:

1. NO PRINTOUTS EXCEPT ERROR PRINTOUTS.

2. THE PROGRAM ALWAYS HALTS ON ERROR.

3. AT THE END OF TEST (SENDARD) CONTROL IS RETURNED TO
THE ACTL1 MONITOR VIA LOCATION 42.

RPT

OPERATION IS SIMILAR TO STPND ALONE EXCEPT:

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

2. RUTO SIZING CAN BE INHIBITED BY SETTING BIT 7 OF BYTE
LOCATION 421 (SENVM).

3. ALL PRINTOUTS CAN BE INHIBITED BY SETTING BIT S OF
BYTE LOCATION 421 (SENVM

4. ALL ERRORS CAUSE LOCRTION 400 (SMSGTY) TO BE SET =
0001 AND THE PROGRAM HALTS AT LOCATION 6214 (FATHLT).
LOCATION 402 (SFATAL) CONTRINS THE ERROR NO. IN THE
bg#EBYTE RAND THE FAILING MEMORY BANK NO. IN THE HIGH

RPT MANAGER INFORMATION

THE FOLLOWING IS AN EXAMPLE SCRIPT TO TEST A 4K MEMORY.
IT 1S RECOMMENDED THAT DIFFERENT SCRIPTS BE USED FOR
DIFFERENT MEMORY SIZES TO SAVE AUTO SIZING TINME.

THE EXAMPLE ASSUMES YOU RRE LOGGED INTO THE APT MONITOR.

RERDY

RUN RPPLU
RPT 11 PAPER TAPE PROGRAM LORD UTILITY
THE FOLLOWING COMMANDS ARE VALIP
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ED EDIT A PROGRAM
LI LIST A PROGRAM
CCMMAND: ED

PROGRAM NAME TO EDIT: EXAMPL
DO YOU WANT TO LOAD R NEW REV OF THE PROGRAM(Y/N)? N
FIRST PRSS RUN TIME IN SECONDS (110)-

BODITTONAC U TTE TN SECONDS. <05
il STRLe o o e T .

ENVIRONHENTQL HODE<000> 240
SWITCH 1 <«000000):

SHITCH 2 <DO0000»:

CPU 0PTIONS<0000)

MEMORY TYPE 000> :

MAX I MUM SSéS%UUDOUO):

MAXIMUM RDDRESS<DOOOUDUD):

MEMORY T <000 :

MAXIMUM RDDRESS(OODOUDOO): 17776

WHICH ETRBLE DO _YOU WISH TO EDIT”
COMMAND: OFF
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.ABS
NLIST MD,MC,CND

893

594

595

896

897

38

599

600

601

602

603

604 160000

605

606

607

608

603

610

6ll

ble

6l3

£14 000240

61S

blb 000042

617 000042 000000

618

619

620

621

622

623 000044

b4 000046
| 625 000046 000156
' 626 000052

627 000052 040000

628 000044

' £29

’ 630 000070

| 631 000070 012737

€32 000076 000000

000024

LIST ME, BIN SEQ,LOC
TITLE  JZKM

*COPYRIuHT (C) JANUARRY 1976
:#DIGITAL EQUIPMENT CORP.
oiVRV?RRD MARSS. 01754
*PROGRRM BY PERVEZ ZAKI

!THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MARINDEC SYSMAC
*PACKRGE (MRINDEC-11-DZGRC-CO),MAR 21, 1975.

§SHR-160000 ; ;HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
;s TRAP CATCHER OF .+2 AND HALT FOR 0-776 LOCATIONS

SCOPE  =NOP

=Y
.WORD O :FOR ACT/XXDP

SLTTL ACT11 HOOKS

,blgic*l!*!!l!iillii*illl!!&illl*i*i!!!li!l!l!il!l*!ll!*!*ii!!**i
~oaS R%gUIgED BY ACT11

e ; SAVE PC
‘ iEggRD ;3 1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
.WORD 40000 ,,E)SET LOC.S2 TO 40000
w=$SVPC ;3 RESTORE PC

.=70
PWRDN: MOV ?  #PWRUP,3¥2Y4
HALT
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Xk

235 000104
633 000110

640 000112

NO1
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11 HOOKS

RCT

000104

00S237 0CO400
000000
300000

000120

010401
013700 000316
010021
020105
10377¢
000207

%

013706 000350
012700 006066
060600

004710
000120
0oCY1L

004710
000240
000240
000240
000430

000176
000000

=104
. GET HERE IF AN ILLEGAL TRAP TO LOC. 4 0CC
BUEER xnc k Ecrv 52 np? HTRL ERROR#000
HALT *ERROR* TRAP TO LOC. 4 OCCURRED.
HALT CRSE CONTINUE PRESSED.
114 nno 116 ARE RESERVED FOR Pnhxrv TRAP VECTORS. SETUP IN
:ROUTINE "?sgxn

L]

i ¥ WRITE MEMORY BRCKGROUND

s %

3

* THIS ROUTINE IS USED TQ WRITE THE MEMORY BACKGROUND TO

¥ THE VALUE STORED AT LOCATION BAKPAT, THE ROUTINE RSSUMES
* THAT RY IS POINTING TO THE LOWEST LOCATION AND RS TQ THE
* HIGHEST LOCATION TO BE WRITTEN, THE PROGRAM LEARVES THE

: SUBROUTINE WITH RO CONTAINING THE CONTENTS OF BRKPAT.

WRTMEM: MOV R4,R1 ;SET R1 TO LOWEST LOCATION UNDER TEST
MOV J#BAKPAT, RO :LOAD RO WITH THF CONTENTS OF LOCRTION BAKPAT
es: MOV RO, (R1)+’ s STARTING FROM THE LOWEST LOCATION WRITE THE
gEg gé RS :MEMORY TO BRCK GROUND PATTERN
RTS PC ;RETURN FROM THE SUBROUTINE

PWRUP: MOV JUSAVRG, SP ;RESTORE STACK POINTER
MOV $PNTMES-BEGIN, RO’

ADD SP,RO :GET THE INDIRECT ARDDRESS OF LOCATION TPCRLF
RELQTIVE TO LOCRTION OF DIAGNOSTIC IN THE CORE
JSR PC, (RO) GO TO THE 1YPE ROUTINE AND TYPE CR, LF AND A "P™
ASCI1Z P/
.EVEN
BR START
« % SERVICE XXDP/ACTI11
$FNDAD:  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 IF QUICK VERIFY=BR .-4 ELSE NOP
BR RESTRT REPERT TEST UNDER RCT11/XXDP
.=176

SWREG: .WORD O

H = S0 3036 3 3 3 636 38 96 35 38 36 36 9 36 3% 3 36 36 336 36 3 36 3 3 % 3 3 U 3 3 3 3 3 % 3 3 9 3 3 % 3 3 9 3 % 3 3 3% 3% 3% 3 3% 3 3% % 3%
.58TTL START AND RESTART ROUTINES

¥ RESTART AT 200 TO CLEAR APT TABLES
,,l!!!il!l!il!l*!!ll!!ll*l****!l!l**l*!******!*****l**!******!!*i
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STRRT AND RESTART ROUTINES
013706 002350 START: Muv J8SAVRE, SP :SETUP STACK POINTER.
012703 000M12 MOV eSUNIT, R3 :CLEAR THE APT MAILBOX FRCM SMARIL TO SDEVCT
oogoua 18: CLR -(R3) CLEAR A MAILBOX LOCATION
022702 009400 CNP $SMAIL,R3 s DONE?
001374 BNE 1§ :BRANCH IF NO
105737 000042 1578 aoqa ACTI1 MODE?
90 01! 8NE RESTRY +BRANCH IF YES
xo=737 GOONOS TSTE  J3TESTN+! :ARE WE RELOCATED?
100406 BN1 RESTRT :BR IF Y8S- SINCE TPCRLF IS RELCCRTED ALSO-
CCY767 006320 ISR EC_TPCRLF :PRINT TITLE
0SS10M O4ESI3 026501 RSC1Z  /DZKMA-B/
000102
JEVEN
012708 00774 RESTRT: MOV SENDPRG, R4 :LOAD RY WITH THE ACDRESS OF THE END OF THE PROGRAM
013703 OCO34% MOV 8SAVRS A3 :CRUSE R3 TO POINT TO THE LOCATION SAVRS
012305 MOV (R3)+,AR5 :RESTORE RS
012306 MOV (R31¢ 'SP :RND RESTORE R JUST IN CRSE 17 IS A RESTART
010600 MOV :PLACE THE STARTING RDORESS OF THE TEST IN RO
012746 000M0 MOV oaﬁo -(SP) ‘SET HIGH PRIORITY FOR RTI
010046 MOV -lsP)
0007202 RTI G0 TO "START™-MAY BE RELOCATED.
:1F RELOCATED SEE LOCATION SAVRE FOR START.
.SBTTL APT PRRAMETER BLOCK
H XTI ITITITIZIIIIITTISIL SIS TSI RIS LSS RIS SIRLIRYTLS DL )
QET LOCRTIONS 24 RND 44 RS REQUIRED FOR APT
llliil!li!!lii!illiilillﬂ*i!lill!li!iili!i!i!i!!liiiiliii!lﬂl!{
000276 .8X=.  ::SAVE CURRENT LOCATION
000024 =24  ::SET POMER FRIL TO POINT TO START OF PROGRAM
00G200 200 ;:FOR APT START UP
000044 . =4y :POINT TO RPT INDIRECT RDDRESS PNTR.
000276 §APTHOR ,,POINT T0 RPT HERDER BLOCK
200276 .=.8X  ::RESET LOCATION COUNTER
llll&l!!lli*il‘iill!Illllill*llii!lllil!ll!!i!li!!lli!!!iilllli
Ssrup APT PARAMETER BLOCK RS DEFINEDC IN THE APT-PDP11 DIAGNOSTIC
: INTERFRCE SPEC.
SAPTHD:
nooogg SHIBTS: .WORD O --T WO HIGH axr oF IEBSIT MARILBOX ADDR.
0004 SMBADR: .KORD SMAIL ADDRESS OF APT MAI (BITS 0-15)
000012 §TSTH: .WORD  10. :'RUN TIM OF LONGEST T
000156 §PASTM: .WORD 110. :RUN TIME IN SECS, OF 151 PASS ON 1 UNIT (QUICK VERIFY)
000000 SUNTTM: ..JRD :RODITIONAL RUN TIME (SECS) UF A PASS FOR EACH ADDITIONAL UNIT
000024 -WORD sersno-sﬁAIL/a + sLENGTH MAILBOX-ETRBLE (WORDS)
000405 REL=STESTN¢] 1T WILL BE O IF THE PROGRAM IS IN THE LOWER
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deR#d

738

800
801

002276

000277

003301

00G310

000312
000312

000314
000315

000316

0324

RFT PRRAMETER BLOCK

00027

000277

000301

000310
000312

000314
000

000

Q4-NOV-76 07:49 PAGE 16

.=SAPTHD
MMARVA:

.SMMAVR+]
TYPENB:

.=TYPENB+]
$PRERR:

.=SPRERR+}
SADERR:

.=SADERR+]
STRTDI:

.=STRTDI+2
LOWBNK ;

. sLOWBNK ¢+2
PRSFLG:

.=PRSFLG+2
ENDSTK:

.SENDSTK+2
PBNK :
DECWRD:

.SDECHRD +2
TYPCNT: .BYTE O
SAVKBB: .BYTE O
.EVEN
TKS= 177560
$KBB= 177562
$TPS=  |77586M
$TPB= 177566
SRO= 177572
BAKPAT: .WORD 377
SWAPAT: .WORD
RELBOT: BEGIN-S0

coe

+CORE., BIT & OF THE BYTE WILL BE SET IF THE
tPROGRAM 1S IN A RELOCATED STATE AND BI~ S
sWILL BE SET IF PARITY BITS ARE BEING TESTED

; THIS BYTE 1S USED TO DETERMINE IF MEMORY
iMANAGEMENT IS RVAILABLE OR NOT

; THIS BYTE IS USED TO DETERMINE IF |HE
;TYPE OUT OF ERROR HWAS BEEN ENABLED OR NOT

; THIS BYTE OETERHINES IF THE PROGRAM HAS FOUND
;A PARITY ERR

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

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

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

; THIS BYTE DETERMINES THE NUMBER OF WORDS
;70 BE TYPED

s THIS LOCRTION IS USED TO SRVE THE CHARACTER
sHIT BY THE OPERA
sALSO IS USED RS TEHP IN ROUTINE SGTSIZ.

; BRCKGROUND PARTTERN WRITTEN TO MEMORY.

;HOLDS LOWEST TEST ADDRESS WHEN RELOCARTED.

: o SRR IE 348 3038 9 35 95 30 35 36 3 30 3 3 96 96 3 0 3 98 96 3 48 3 36 9 3 36 96 96 36 36 96 96 3 96 9 98 9 98 3% 3 9 U 3% 3 3% 3 3 36 3 9% 3 3% % %
(83?351055 TO BE MODIFIED IF LIMITS SET BY OPERATOR

LOWARDD:

0

;HOLDS BITS 17:16 OF LOW TEST ADDRESS
sHOLDS BITS 15:0 OF LOW TEST ADORESS
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000330
000332

000334
000336

000340

D02

DokMR  MRCY!L 2?1?35) Q4-NOV-7& 07:49 PRGE 17
D2k Pl

RRAMETER BLOCK

000020 HIGATWO: 0 ;HOLDS BITS 17:16 OF HIGH TEST AODRESS
037776 H1GHADD: 37776 HOLDS BITS 15:0 OF HIGH TEST RCORESS
HH l!!iii*liiiif}i!lililiiiiiiil!i!i!*llil*l*llili*iil*ii!i!!iii!l
000000 SHIMAY: O :HOLDS BITS 17:16 OF MAXIMUM AVAILABLE MEMORY
017776 SMAXM: 17776 +HOLDS BITS 15:0 OF MAXIMUM AVAILABLE MEMCRY
000000 MAXMEM: .WORD  :MAXIMUM CURRENT VIRTURL MEMORY UNDER TEST
600000 SAVMAX: .WORD
000000 SAVRY: .WORD
000000 SAVRS: .WORD
. ¥ snvns POINTS TO WHERE THE Pnocm STARTS EVEN WHEN RELOCATED.
000S00 8AVvRe: .WORD ~ BEGIN ONTRINS START ADDRESS WHEN RELOCATED ALSO.
000000 PQRHRP 0 ; HAP or #anm MODULES UNDER TEST.
000000 SAVLOC: 0 : TEST & STORES ERROR INFO HERE
000003 PRRSP: 0 :SAVE SP’DURING PARITY ERROR TRAP.
000000 PARPS: 0 :SAVE PSW DURING PARITY ERROR TRAP.

sNOTE-PARSP +PARPS ARE NEEDED SINCE THERE IS

:1S NOT ENOUGH ROOM ON THE STACK (500-452) AND
;S0 THE STRCK MUST BE RESET IN THE PARERR ROUTINE.
s IN THIS CRUDE FRSHION.

; #3b4-400 IS USED RS R STACK AREAR BY EXRCHK ROUTINE FOR ERROR HISTORY PRINTOLT

- - —— —
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BRERR
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000431
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RPT PRRAMNETER BLOCK

EO2

.=400
.SBTTL APT MAILBOX-ETARBLE

R A3 232222222222 22 22 222 2 22222222222 22223 22222223222 238222

300400
'EVEN
: Pl
338353 3rR%aL; < HaRD
000000 STESTN: .WORD
860000 §PASS: .WORD
000039 SOEVCT: .WORD
000000 SUNIT: .WORD
00000 §MSGAD: . WORD
00CCO0 §MSGLG: .WORD
SETRELE:
000 SENV:  .BYTE
000 SENVM: .BYT
000C00 §SWREG: .WOR
000000 SUSKR: . WORD
000000 sspuop: -WORD
S ¥
;!
;'I
;I
K 3
000 ¢MAMS1: .BYTE
000 sgrvp1: "BYTE
T
;!
' 4
000000 tgnonxz .WORD
000 $MaMs2: .BYTE
000 SMTYP2: .BYTE
0000030 SMADR2: .WORD
000 $MAMS3: .BYTE
000 SMTYP3: .BYTE
000000 SMADRI: uoag
800 $MANSY: .BYT
000 SMTYPY: .BYTE
0000G0 §MADRY: .WORD
SETEND:
lmxl

PHS?TY
RFATAL
RTESTN
APASS

RDEVCT
RAUNIT

AMSGRD
AMSGLG

RENV
RENVN
ASWREG
RUSKR
ACPUOP

AMAMS]
ANTYPL

AMADR1
AMAMS2
AMTYPZ
RAMADR2
RMAMS3
AMTYP3
AMADR3
RMAMSY
RAMTYPY
RAMADRY

LI, e
;;FE?ZL ERROR NUMBER
s s TEST NUMBER
; 1 PASS COUNT
;s DEVICE COUNT
3170 UNIT NUMBER
: ' MESSAGE ADDRESS
; tMESSRGE LENGTH
s APT ENVIRONMENT TASLE
+ : ENVIRONMENT BYTE
: : ENVIRONMENT MODE BITS
::APT SWITCH REGISTER
-+ USER SW]TCHES
- :CPU TYPE, OPTIONS
8175 15-11=CPU TYPE
11/04=01,11/05=02, 11/20=03, 11/40=04, 11/45=05
11/70=06,PD9=07,6=10
10=REAL TIME CLOCK
9=§tggaxﬂc POINT PROCESSOR
8= Y MANAGEMENT
GH ADDRESS,M.S. BYTE
M. TYPE,BLK8]
TYPE BY'E -- (HIGH BYTE)
900 NSEC CORE=001
300 NSEC BIPOLAR=002
S00 NSEC MOS=003
s s HIGH RDDRESS, BLK#]
EM.LAST ADOR.=3 BYTES, THIS WORD AND LOW OF “TYPE™ ABIVE
-H.gn ADDRESS ,M.S. BYTE

RDDRESS, BLK#2
g.S.BYTE

s s MEM.LAST RESS,BLK#3
; sHIGH RDORESS M.S.BYTE
s sMEM. TYPE ,BL

; ;MEM.LAST ADDRESS,BLK#4

3 = I 0 00300 B 00 030 3T B I R R R
.SBTTL BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.
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DZKMRB.P11 BEGIN OF AREA TESTED (+20) uHen PROGRAM RELOCATES.
87? CEREFREBERATREREEEEENT RN %0 %% RRNY EEEEEE
78 000450 177570 &0R: 177570  ;CHANGES TO SWREG IF NO HARDWARE SWITCH REGISTER
{3
880 800S00 .=500
ggé 000500 010706 BEGIN: MOV PC,SP :SET UP STACK POINTER TO EQUAL BEGIN RODRESS
833 02 gosm 757 -(SP)
894 10637 v SP, J¥SAVRE -SAVE SP FOR FUTURE USE
885 000510 012737 000070 000024 MOV 8PURDN, 9824 :PREPARE FOR ANY FUTURE POWER DOWN
886 000S16 00S037 000300 CLR S8SPREAR
887 000522 00S037 000314 CLR ampcm
888 000S26 012700 0OOI1M MOV PREPARE TO SETUP PARITY TRAP VECTOR
889 000532 012710 0O545e MOV anRtRR- -6, (RO)
B30 000S3% 060720 ADD . T0 PARERR
B3] 000S40 012710 000340 MOV uaim (RO) AND PSW OF 340
892 00DSWM 10S737 000N0S 7STB  IsREL :15 THIS CODE RELOCARTED?
893 % 1 BPL OHEPAS :BRANCH IF NO
ggg nouCC isD; 000S42 IMP TSTREL :THIS CODE IS RELOCATED SO GET TEST SIZE.
B3 000SSH 005737 000406 ONEPAS: TST J38PASS :1S THIS THE FIRST PRSS?
897 0O0S62 001402 BEQ TSTRP ennncn IF YES (TEST TRAP CATCHER RDDRESSES)
898 000S6M 000167 000374 INP SETSTK : GET ms TEST SIZE
893 000570 012704 TSTRP: MOV oENDPRG ,RY :LORD R4 WITH THE ADDRESS OF THE END OF THE PROGRAM
900 0O0S74 012700 000377 MOV 2377,R0
90] 009600 010037 000316 MOV RO 3kBAKPAT
902 D0J60M 005001 CLR
303 (000606 01214 2s: MOV (am (RY)+ -GAVE FROM 0000 TO BEGIN-30 AT END OF PROGRAM FOR NOW
904 D006i0 020127 000400 CMP R1, sSMAIL
905 000614 103774 BLO as
906 000616 005741 3$: 157 =(R1) :PREPARE T0 TEST THE TRAP VECTORS
997 00060 010011 o ¥ MOV RO, (R1) CHECK THE TRAP VECTORS FOR THE CAPABILITY
908 :0F HOLDING 0'S 8 1°S
903 000622 020011 CMeF RO, (R1) : 1S THE DATR OK?
;ﬁ: 000624 001403 3EQ 6% :BRANCH IF YES
912 000626 004767 005304 JSR PC,FATERR : ¥ERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT
gia 000632 000001 i ******ERROR NUMBER 1#%¥#x#
915 0006NM 6s: SWAB RO
916 00063 001370 BNE s
917 000640 005701 15T Rl :IF WE HAVE NOT REACHED THE LOMEST MEMORY LOCATION
918 000642 001365 BNE 3 :THEN REPEAT FROM 3§
919 (0006M4 012701 00000 MOV $SMAIL,RI
S0 000650 014441 8s: MOV -(RY),-(R1) :RESTORE TRAP CATCHER ETC.
4] 000652 005701 15T Rl
922 000654 001375 BNE 8§
923 000ES6 012700 D000 SETSWR: MOV 86, RO
924 000bbe 012710 000340 MOV 340, (RO) -SET UP TIME OUT TRAP PSW
925 000666 012740 000700 MOV 84S, = (RO) *AND THE RETURN RDDRESS
926 000672 005777 177352 28: 1ST 3SR :DOES THE SWITCH REGISTER POINTED BY SWR EXIST ?
927 000676 0OO4OM BR c§ :BRANCH IF YES
928 000700 022626 4§: CMP (SP)+ (SP)+ *RESTORE THE STACK POINTER
929 000702 012737 000176 0OONSO MOV 8SWREG,385WR  ;AND PLACE THE ADORESS OF THE SWITCH REGISTER
930 :DESIGNED FOR THE COMPUTERS NOT HAVING HARDWARE
93] :SWITCH REGISTER AND RUNNING STAND ALONE
932 000710 105737 000420 gs: TSTB  J8SENY :RUNNING UNDER APT?
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000714
00C715

evi(?7232)

001403
012737

022626
004767
105737
001414

012710
012701
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BEGIN OF ARER TESTED (+20) WHEN PROGRAM RELOCATES.

000422 0004S0

00S136

00e302

000100

001042

005770
000276

001070
020000

000334
000336

177426

BEQ
MOV

;APTSIZ- THI
R NON ZERO
IF APT DEFINES SIZE THE LOW TEST ADDRESS MUST=00000. (DUE TO ETRBLE FORMAT)
%rsgLocxsgnéogagba 15 TYPE NON ZERO THEN GET APT HIGH ADDRESS AND EXIT.
NOTE THE MEMORY TYPE IS IGNORED SINCE ALL TESTS ARE RUN REGARDLESS OF MEMORY TVPE.

APTSIZ: MOV
MOV

18:

es:

BRTPSZ:

TRYSR:

SLFSIZ:

cs:

4s:

es:

MOV
1STB
BPL

MOV

BR
BIT

MOV
MO
MOV

RDD
BR

cMP
JSR

7518

MOV
MOV

GOZ

RPTSIZ

#$SWREG, J#SWR

$MRXMEM, R3

ISHIGHTNO, asSHIMAX
JeHIGHADD | J¥SMAXM

JESENVM
TRYSR

ISHTYPH+H R1
(Rl)

2$

R, sSMTYP]
13

PC,FRTERR

PC, GETADR
PC. GETADR
TYPSIZ

£100, ISUR
TYPSt2

R4, Rl
s4$, (RD)
(R1}, (R1)

s2,R1
-4

(SP)+, (SP)+
PC, MEMMNG

JEMMAVA
12§

nes (RO)
20000, R1

;BRANCH IF NO
:SET SWR EQUAL TO APT SWITCH REGISTER.

RCUTINE WILL SEARCH THE APT MEMORY ETABLE AND WHEN
YPE IS FOUND WILL SETUP TO TEST TO GIVEN HIGH RDDRESS.

:POINT R3_TO MAXMEM.

xn CASE NO SELF SIZING DONE.
N CRSE NO SELF SIZING DONE.
-DOES npf ALLOW SELF SIZING?

:BRANCH IF YES

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

:1S THE BLOCK TYPE NON ZERO?
:BRANCH_IF YES (MEMORY EXISTS)
QLL APT BLOCK TYPES BEEN CHECKED?
; BRANCH IF NO

; *ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
s kEXENEERROR NUMBER 2¥¥i¥k¥

;GO SET MAXIMUM APT RDDRESS INTO SMAXM + SHIMAX
;G0 SET_MAXIMUM APT ADDRESS INTO HIGHADD+HIGHTWO
: TYPE THE SIZE OF MEMORY UNDER TEST

;USER DEFINED MEMORY TEST BOUNDARIES??
sBRANCH IF YES (DON’'T SIZE MEMORY)

;SETUP R1 AND R4 TO THE LOWEST RDDRESS OF MEMORY
sSET_UP RETURN ADDRESS FROM TIME OUT TRAP_TO 4§
WRITE A MEMORY LOCATION INTO ITSELF AND TRAP IF NONEXIS

;ADD 2 TO THE RDDRESS POINTER
sKEEP_ON SIZING UP_THE MEMORY UNTIL
sNXM TRAP (TIME QUT TRAP) IS ENCOUNTERED

RESTORE THE STACK POINTER

; SERVICE MEMORY MANRGEMENT IF IT IS AVAILABLE
sAND IF IT HAS TO BE TESTED
;S E IF MEMORY MANARGEMENT HRS TO BE TESTED

; IF_NO MEM. MANG. THEN GO TO 12%

:SET UP THE RETURN ADDRESS FROM TRAP TO 8%
sBEGIN CHECKING MEMORY ABOVE 28K
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000761
022626
022701

001003
04767
000764
Oe434l

004767

024343
004787

00S743
005043

005043
012720
010403

012701
004767
0047E?
004767

UUUUSS

004767
012703
004767

010401

O4-NOV-76_ 07:43 PRGE 21
BEGIN OF RREAR TESTED (+20) NPEN PROGRAM RELOCATES.

16000C
006106
006104
006076
000104
000324
005400

0OSS34
000330
006130

000310

157776

000002

006136

000340

BR
8%: CMP
CMP

BNE
JSR
BR

128: CMP

TYPSIZ:

TYPMEM: JSR

SETSTK:

4s: ROD

68: CLR

MOV

SAVLOR: JSR
18T

MOV

HOE

2
{(SP)+_ (SP)+
160000, R1

12%
PC,UPMM

&S
-(R3),-(R!)
PC,PUTRDR

-(R3),-(R3)
PC, PUTADR

~(R3)
~(R3)
-(R3)
¥BUSER, (RO)+
RY,R3

$LOWTWO,R1
PC, PCRLF
PC.OCTTYP
gc/srvps

PC,OCTTYP
sHiGHTIO, R3
PC,$GTSIZ2
RY,R1

818. ,RY

%

R4, 98ENDSTK

(R1)+
Rl RY

6§’
8157776, 38MAXMEN

(R3)+
SAVLDR

(R3},RS

;RESTORE STRCK POINTER

:1F R1 DID NOT READ ALL THE LOCATIONS POINTEC BY
s PAGE ADDRESS REGISTER & THEN IT HAS REACHED THE
s MAXIMUM AVAILABLE MEMORY

,.N WHICH CASE GO TO 12§

; OTHERWISE GO TO UPDR7E MEM. MANG. REGISTERS

;CAUSE R3 TO POINT TO LOCRTION SHQXH AND R!

;T0 THE _MAXIMUM AVAILABLE MEMOR

;GO TO THE SUBROUTINE 10 PLRCE THE RDDRESS IN KR!
;AT LOCATIONS SMAXM AND SHIMA

sMAKE R3 POINT TO HIGHADD

sPLACE THE ADDRESS IN R1 AT LOCATIONS HIGHADD
;AND HIGHTWO

ghgﬂEOTHEOLOCQTION LOKADD
:SET UP VECTOR FOR ANY FUTURE TRAP
S%ERR%OLO POINT TO THE LOWEST AVAILABLE MEMORY

; TYPE CR/LF
T¥P§ELOH TEST ADDRESSE (LOWTWO+LOWRDD)

; TYPE HIGHEST TEST _RDDRESS (HIGHTWO+HIGHADD)

HRKE R3 POINT TO THE HIGH ORDER BITS OF TOP RDDRESS
; GET THE BITS 13-17 OF THE TOP ARDDRESS

:PLACED IN BITS D-4 OF R2

:GET R1 TO LOWEST TEST ADDRESS

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

;SAVE THE RDDRESS OF THE END OF THE ERROR STACK
:CLEAR THE ERROR STACK

:SET nnxnsn TO MAXIMUM VIRTUAL ADDRESS
-TESTING MEMORY MANAGEMEN
*BRANCH IF YES (GO SAVE LORDERS AT TOP OF VIRTUAL MEMORY
1S THE VIRTUAL RDDRESS ABOVE 1577767
:BRANCH IF YES (GO SAVE LORDERS)
s OTHERWISE MAKE THE CONTENTS OF LOCATION MAXMEM
EQUAL TO THE MAXIMUM AVAILABLE MEMORY
:AND FALL INTO SRVE LORDERS.

; DISABLE THE MEMORY MANAGEMENT UNIT
tMAKE R3 TO POINT TO THE LOCATION MAXMEM
;RS CONTAINS THE ADDRESS OF MAXIMUM AVAILABLE MEM.

; IF ONLY 4K BEING TESTED DON'T SAVE LORDERS
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1843
1048 001260
1049 1264
1050 1270
10S1 001272
1052 881300
1063 1302
1054 001306
1058 001310
10S6 001312
1057 001314
1058 001316
1059
1060 001320
1061 001324
1062 001330
1063 001332
1064 001336
106S
1066 001340
1067 001342
1068

¢ 1069 D013v6
1070 001350
1071 001356
1072 001360
1073 001364
10794
1078 001366

v 1076 001372
1077 D01374

v 1078 001376

v 1079 001802

| 1080 Q01404
1081 @UiY06

r 1082
1083 001410
1084 001412
1085 Q01414

| 1086 001420
1M7 001422
1088 001426
1089 001432
1090 001434

v 1091
1092 1440
1083 1442

v 1099 D044
1095 001450

v 1096
1097 001452

, 1098 001456
1099 001460
1100
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BEGIN OF RRE

020527
103416

017776

000276
Geadue

000042
00Se74

000346
006054

157776

010000
004552

003526

177776

000405

000322
017776

017776

004466

000342
000002

000046

177072

38:

cs:

4s:

TSTREL:
TSTS12:

18:

2s:

38:
4s:

bS:

B8S:

qs:

108:

MEMTST:

CMP
BLO

RDD

102

5 {320 Wen P
TESTED (+20) NH N PROGRAM RELOCATES.

RS, #17776
4§

8276,RS
842’

%

a842, 4k

c3

#(1502. %2> ,RS
(RS)+, (RY)4
RS, (R3)

28’
(R3)+. (R3)+
R4, (R3)+

RS, J#SAVRS
PC CLRMM

(RS)
!LouTNO R3
(R3)+
3
(R3), 8157776

4s
géOOOO.ESHR
PC,FATERR
TSTMM

RY, (R3)+

6’
-2(R3),R4
(R3)+

as

(R3),RS
8$
(R3),RS
J:RE(

108
SRELBOT, RY
RS, 817778
98
817776,R5
R4, RS
10$
PC,FATERR
$SAVMAX, R3

(R3),-(RI)
82, (R3)

sONLY TESTING 4K MRX?
;BRANCH IF YES (DON'T SAVE LOADERS)

; PREPARE _TO SAVE 300 BYTES OF THE LOADERS
+1S THE PROGRAM RUNNING UNDER ACT OR XXDP ?
:IF NOT THEN GO TO 2§

s ARE NE RUNNING UNDER XXDP CHARIN MODE?

NO
gﬂVE 1500 WORDS FOR XXDP CHAIN MODE
:SAVE LOADER

;SAVE _THE CONTENTS OF LOCATION MAXMEM IN SAVMAX
:AND THE CONTENTS OF R4 AT SAVRY

:SAVE HIGHEST VIRTUAL ADODRESS+2Z

:GO_TO DISABLE MEMORY MANAGEMENT UNIT

sGEY RS BACK TO HIGHEST VIRTUAL RDDRESS

:PREPARE TO LOARD RY AND RS WITH THE MEMORY BOUNDRIES
IF THE BITS 16,17 OF THE LOWEST LOCRTION UNDER

: TEST ARE NON ZERO

:THEN GO TO 2%

IF THE LOMEST LOCATION UNDER TEST IS HIGHER THAN
+157776 THEN GO TO TEST MEMORY MANAGEMENT

;1S _MEMORY MANAGEMENT SELECTED?

sYES ALL IS WELL

: ¥ERROR# REPORT ERROR MESSAGE AND HALT AT FATHLT
s ¥ #E¥ERROR NUMBER 3Juaxsxi

;GO TO TEST MEMORY MANAGEMENT

;RDJUST R4 TO POINT TO THE LOWEST LOCATION UNDER TEST
:IF BITS 16-17 OF HIGHEST LOCATION TO BE TESTED
*ARE_NON ZERO THEN GO TO BS

;UTHERWISE SEE IF THE HIGHEST LOCATION TO BE
:TESTED_IS HIGHER THAN 157776

s IF SO THEN GO TO BS

:MODIFY RS

:ARE WE RELOCATED.?

: BRANCH_IF NO

:SET BOTTOM TEST RDDRESS WHEN RELOCATED.

sARE WE RELOCATED IN BANK 07

s BRANCH_IF YES

;ELSE SET HIGH MEMORY UNDER TEST=4K

+IS LOW LIMIT LOMER THAN HIGH LIMIT?
BRRNCH IF YES

*ERROR! REPORT ERROR MESSAGE AND HALT RT FATHLT
lllli!ERROR NUMBER Y%¥¥x%%

;RESTORE THE CONTENTS OF MAXMEM
nggER$HEECONTENTS OF MAXMEM = MAXIMUM RVRILABLE
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCARTES.

005725 TST (RS)+
; CLEAR MEMORY UNDER TEST

012202 000001 CLRMEM: MOV 1,R2

004767 006006 JSR PC PARITY

910500 MOV RS’ RO

005040 23: CLR -(RD)

020004 CMP RO,RY

101375 BHI 2§’

012702 000316 MOV $BAKPAT, R2

0i2212 MOV (R2)+, (R2)

000312 SWAB  (R@)

017702 176726 MOV JSWR, R2

042702 177760 BIC £177760,R2
:ENTER HERE FROM TSTSCP ROUTINE

005037 000306 CONT: CLR J4PASFLG

110237 000404 MOVB  R2,asSTESTN

010401 LOOP: MOV RY,RI1

010246 MOV R2’-(SP)

012703 000376 MOV 1376,R3

004767 005446 JSR PC,PUTRDR

005743 ST -(R3}

004767 005544 JSR PC,$GTSIZ

010400 MOV RY, RO

010401 MOV RY,R1

010403 MOV R4'R3

012602 MOV (SP)+,R2

006302 ASL Ra

060702 ADD

066207 0000OM ADD TBL-.(Re),Pc

000102 TBL:  TSTO-TBL

000334 1ST1-TBL

000434 1ST2-TBL

000544 1513-18L

001012 T5T4-TBL

00112 1S75-TBL

00127 15T6-T8L

001424 1517-18L

001646 1ST10-TBL

002174 TST11-TRL

002246 T5T12-TBL

;AND SET RS=MAX MEMORY+2

;SET R2 TO ENRBLE PARITY MODULE CODE.
:ENABLE PARITY IF WANTED AND AVAILABLE.

;BEGIN CLERRING THE MEMORY FROM THE TOP
sUNTIL THE BOTTOM IS REACHED

;WRITE SWAPPED BAKPAT IN LOCATION SWAPAT

;LORD R2 WITH THE OPTIONS STORED AT SSWREG
;ONLY LEAVE THE LOWER 4 BITS OF $SWREG IN R2 TO GO TO
:THE TEST & SPECIFIED [DEFAULT IS TESTaQ)

AT END OF SUBTEST

; INIT SUBTEST PRSS FLAG.

:SET UP STESTN WITH THE TEST NUMBER GOING

:T0 BE_EXECUTED

:LOAD RI WITH THE LOWEST LOCATION UNDER TEST
:SAVE R2 ON THE STACK

:POINT R3 TO SCRATCH STACK

:GO TO GENERATE 18 BIT ADDRESS OUT OF THE ADDRESS
g;gﬂ%galg Rl AND STORE IT IN LOCARTIGNS (R3)
;CAUSE_R3_TO POINT TO THE HIGH ORDER BITS OF THE
18 BIT ADDRESS

PhRCE géTS 13-17 OF THE ADDRESS IN BITS

:0-4 OF
?E?CEITHEDQDDRESS OF THE LOWEST LOCATION UNDER

: IN R]
sAND_IN R3
:RESTORE R2

0 TO THE TEST
; STORED 1N BITS 0-3 OF SHITCH REGISTER

;RELATIVE ARDDRESS OF TE
;RELATIVE ADDRESS OF T

RELATIVE ApRRess

sRELATIVE ADDRESS
s RELRT DRESS
:RELATIV ORESS
t RELAT RODRESS
RELRTIVE RDDRESS

RELRTIVE RDDRESS OF TEST

mmMmmmmimimm
v nNUIWL
=t = JOUN LW — O

L X X 2 X X X 2 7 ¥ ¥ 4
nNe—o
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OZKMRB.P11

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

1157 001626 002520 TST13-T8L ;RELATIVE ADODRESS OF TzST # 12

11
11
11
11
11
11

SRZEDH

001630 003146 RELOC-TBL ;RELRTIVE RDDRESS OF ROUTINE ’RELOC’

;RS IS POINTING TO THE TOP OF THE MEMORY TC BE TESTED+2
;R4 3 RO ARE POINTING TO THE LOWEST ADDRESS OF MEMORY TO BE TESTED

-




DZKNA
DZKMRB.P1!

[y
 ond
oo
(T o

Pt Dt Pt Puct ot (o ot et ot it ot Pt Pt Pt Pt Pt Pt et Bt Pt Pt Pt Pt Pt et Pt Pt
st Dt Pt Pt et et Pt Pt Pt oot s et ot s s Pt Pt Pt s Pt s s P Pt Pt P
LEEBIRR2EBEBISIAAIINIS SRS

MACY1l 27(?32)
SCOPE ROUTINE

001632
001636
001640

001644
001650
001654
001662
001664
001666
001674

001676
001700

105737
001002
004767

113702

005237
032777
001401
000000

032777
001320
105202
000712

O4-NOV-76 07:49 PAGE @S

000420
006020
000404

000410
002000

040000

176566

176554

L B . B 8 3 & 8 &

TSTSCP:

CNTSCP:

SWHALT:

TSTGO:

LO2

SCOPE ROUTINE

TSTB
BNE
JSR
Mov8

PROGRAM COMES TO THIS ROUTINE AFTER COMPLETION OF ERCH TEST AND
IF CNTRL-C TYPED GOTO ERROR HISTORY TYPE RCUTINE.

IF SR= 2000 (BIT10) THEN HALT
IF SR= HOOOD (BIT14) THEN LOOP ON TEST DEFINED BY SR BITS¢3:0;

ELSE CONTINUE TO NEXT TEST.

JESENV ;ARE WE RUNNING UNDER APT?
CNTSCP :IF_SO_THEN GO TO CNTSCP
PC, CHECKC s TEST_FOR _CONTROL-C AND IF TYPED GO
:PRINT ERROR HISTORY AND HALT AT FATHLT.
J#STESTN,R2 :PLACE THE TEST NUMBER IN THE LOWER BYTE OF R2
:SINCE THERE RRE LESS THRAN 377 TESTS UPPER BYTE
:0F R2 WILL BE O
J83DEVCT :TELL APT WE ARE STILL RUNNING OKAY
$2000, JSKR ;1S THE PROGRAM GOING TO HALT AFTER ERCH TEST?
TSTGO : IF NOT_THEN GO TO 2§
sHALT AT END OF TEST SWITCH SET.
#40000, ISWR ; IS THE_PROGRAM GOING TO LOGCP ON TEST
kgOP :IF SO THEN GO TO THE STARTING OF THE SAME TEST
CONT ;GO TO CONT AND CONTINUE EXECUTING THE NEXT TEST
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105737
001403
004767
000005
012703
010401
010310
020001
001417
005711
0014230
020311

001004
012767
000403
012767
010046
10528;
0004

020311
001411
012767
018046
Bbi7er
000000
012600
013706
062701
020105
103736

105737
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TEST FOR PROPER BANK SELECTION

MOe2

,,lilill*l!!l*l!******li*l******i!********l***li*i*ii****!****l*i

(¥TEST O
*(1)
E*
s #(2)
2*

s %

*(3)

TEST FOR_PROPER BANK SELECTION
THIg TEST QSSUHES THAT _THE MEMORY IS IN A STARTE

LL 0’S AND RO HRS THE ADDRESS OF THE LCWEST
LOCATION UNDER TEST
IT CHECKS FOR PROPER BANK SELECTION BY WRITING
1'S IN A LOCATION AND CHECKING FOR 0°S IN THE SAME
LOCATIONS OF OTHER 4K BANKS OF THE MEMORY
(I.E. LOCATIONS LIKE 7766 AND 2776k ETC. ]
THIS TEST ALSO CHECKS TO SEE THAT NONE OF THE NON EXIST-
ING BANK RESPOND WHEN THEY ARE ADDRESSED

!**!!!i!*!!l*!**l**ii*l**!!l****i****i****i******i**i*********!

000404 1o

004222

1518
BEQ
JSR
S

MOV
19: MOV
MOV
=4 CMP
BEQ
TST
BEQ
CMP

1777727

BNE
MOV

ER
MOV

MOV
i

43: CMP
BEQ
MOV

MOV
MOV
JSR
.WORD
MOV

MOV
ROD

000006 000042

33:

000007 000032

10%:
000301

000010 000010

003566

s s
Nr—
ad
e e

000350 Ss:
020000
CMP
BLO

000421 TSTB

asgaesrn
PC,SEGERR

; CHECK FOR PRIPER TEST SEQUENCE

; *ERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT
i*ii*iERROR NUMBER Skx%%x%

4177777 ,R3

R4,R1 = ADDRESS OF LONEST LOCATION OF MEMORY UNDER TEST
R3, (RO) SET “ALL THE BITS AT (RQ)

RO,R1 :1S RO _POINTING TO THE SAME MEMORY LOCATION AS Rl

4§’ s IN WHICH CASE CHECK FOR ALL 1'S AT (R!)

égll OTHERHISE CHECK (R1) FOR ALL 0’S

R3, (R1) +IF R1 IS NOT EQUAL TO RO AND (R1)
DOES NOT CONTAIN ALL 0 S THEN

35 CHECK T0 SEE IF (RQ) = (R])

46,128 ; *ERROR® SETUP ERROR NO. IN 12%
*ii*iiERROR NUMBER #b%%¥¥¥%

108

87,128 ; *ERROR% 38TUP ERRSR NO. IN 129
i**li*ER R NUMBER #7%%x%%%

RO, -(SP) SRVE RO ON STACK

aaénoenn RN RDORESSING ERROR IS SUSPECTED

gg (R1) ;CHECK (R]1) FOR ALL 1I’S

%10,12% s RERROR* SETUP ERROR NO. IN 128
i**!l*ERROR NUMBER #10%3%3%3%%%

sg -éSP) SRVE RO ON STARCK

PC ERROR :GO TO THE ERROR SUBROUTINE
ERROR NUMBER TO BE REPORTED WILL BE PLACED HERE

(SP)+,R0 RE TYORE RO

J8SAVRE, SP +RESTORE THE STACK POINTER

#20000, R1 CQUSE R1 TO POINT TO THE SAME CHIP
LOCRTION IN THE NEXT 4K BANK OF MEMORY
BY ADDING 1 TO THE I4TH BIT OF RDDRESS IN Rl

Rl,RS COHPRRE Rl WITH THE HIGHEST MEHORY

:LOCATION WHICH IS STORFD IN
4 :IF R1 LESS THAN RS THEH REPEQT THE TEST FROM 2%

JUSENVM ;HRS APT INHIBITED SIZING?
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DZKMRB.P11 10 TEST FOR PROPER BANK SELECTION
1248 002036 100430 BM1 8% :BRANCH IF YES (DON'T TEST NON-EXISTENT MEMORY)
1249 002040 032777 000100 178402 BIT %100, ISKR ‘HAS USER INHIBITED SIZING”
isgg 002046 001024 BNE 8% :BRANCH IF YES (DON’'T TEST NON-EXISTENT MEMORY)
isgg 002050 020137 000340 CMP R1, J4MAXMENM IE ﬁé LOWER THAN THE MAXIMUM AVAILABLE
1254 002054 103760 BLO 5§ :IF SO THEN GO TO 5%

1255 002056 012702 000006 MOV %6,R2 'MAKE R2 POINT TO TRAP VECTOR+2 FOR NXM

1266 002062 012712 000340 A0V #8340, (R2) :SET PSW TO 340

1257 002066 012742 177722 MOV 453-'-6,-(R2)  :SET UP RETURN RDDRESS FROM TRAP TO 5§

1258 002072 060712 QDD PC, (R2)’

1523 074 020127 157778 CMP RI, #157776 :SEE IF Rl HAS cnosseo 28K BOUNDRY OF VIRTUAL RDDRESS
1 100 1581004 BHY 6§’ *IN WHICH CASE GO TO 6%

1261 002102 01111} MOV (R1), (R1) :TRY TO WRITE TO NON-EXISTENT MEMORY (SHOULD TRAP)
1262 002104 004767 004026 ISk PC, FATERR : xERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT
igga 002110 000011 11 s k%% ¥E¥ERROR NUMBER 1]%%¥¥%¥x

1265

1266 002112 012722 000006 B3: MOV %6, (R2)+ :RESTORE TRAP VECTOR

1267 002116 005012 CLR (R2)

{ggg 002120 005010 8%: CLR (RO)

1270 002122 062700 020000 ADD 20000, RO :CAUSE RO TO POINT TO THE SAME CHIP

1271 :LOCATION IN THE NEXT 4K MEMORY BANK

1272 :BY ADDING 1 TO THE I14TH BIT OF ADDRESS IN RO
1273 002126 020005 CMP RO, RS :COMPARE RO WITH THE WIGHEST MEMORY

1274 *LOCATION WHICH IS STORED IN RS.

1275 002130 103674 BLO 1$ :IF RO LESS THEN REPEAT THE TEST

ig;; 002132 000637 ‘ ENDO: BR TSTSCP

1278

—_— ——— ——
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; CIkMAB.P11 T CHECK D103 LINES
127 s I I IS RIS LIZTIIST2 2222222222222 22228
1280 *TEST 1 CHECK D1/D0 LINES
1281 Nx) THIS TEST CHECKS THE DATI/DRTO LINES BY SHIFTING
1282 A 1 IN THE WORD DIRECTION
1283 ilili!i!t!lli{ii!l{illiii!iil!il!ll!!ill!!ll!ililii’il!{i!!iiii
| 1284 00214 122737 000001 0OD4CY f411: CMPB  #1,QsSTESTN  ;CHECK FOR PROPER TEST SEQLENCE
| 12986
1287 002142 O0CI4C3 BeQ .+10
1288 002144 QL4767 003766 JSR PC,SEGERR :#ERRCR* REPORT ERROR MESSAGE AND HALT KT FATH_T
i% 002150 000912 12 MﬂﬂERROR NUMBER 1o####3s
1291 002152 012700 0007C! 18: MOV 81,R0
1292 002156 010002 MOV RD R2 :SET Re=}
1293 002160 010011 28: MOV RO (R]) nov AT LOCATION (R])
12949 002162 020011 38: CHP RO (R1) COHPQRE Rl WITH THE CONTENTS OF LOCATION (R
4 002164 001403 BEQ 48"
v 1296 002166 DON767 00306 JSR PC,ERROR : #ERROR® REPORT ERROR MESSAGE
! ieeg 002172 000013 13 !H!HERROR NUMBER 13#%%x¥#
1299
v 1300 002174 005702 9s: TST R2 +ARE KE SHIFTING R O IN DATR DIRECTION?
, 1301 002176 001406 BEQ 1 I SO THEN GO TO S$%
1302 002200 006300 ASL RO SHIFT THE 1 BROUGHT IN AT 18 IN
1323 omn DIRECTION
1304 002202 103366 8CC 4 IF THE 1 HRS NOT BEEN SHIFTED THRU
1305 :THE 16 DRTA BITS THEN REPEAT FROM 28
1306 002204 00S002 CLR R2 INITIQTE SHIFTING OF O IN DRTR DIRECTION
1307 Q002206 012700 177776 MOV 8177776,R0
&% 00c212 000762 BR c$
i210 002214 00026} 5§ SEC +SET C BIT
1311 002216 006100 ROL RO +SHIFT R 0 16 TIMES IN DATR DIRECTION
1312 002220 103757 BCS c$ +IF THE O HRS NOT BEEN SHIFTED THRU
o 1313 +THE 16 DATA BITS THEN REPEAT FROM 2%
1314 00e222 08270! 020000 RDD #20000,R! +OTHERWISE GO TO THE NEXT BANK OF
1318 +4K MEMORY AND REPERT THE TEST
1316 002226 (20105 CMP R]l,RS
1317 002230 103750 BLO 19
igig 000737 ENDL: BR ENDO
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PRGE 29
TEST MEMORY FOR HOLDING DRTA AND BYTE SELECTION
SRERERREREEERRERNRRRRERREERRERRERERE R R ERERRERD R RRRHRERRE R R LR

iTEST 2 TEST MEMORY FOR HOLDING DATA AND BYTE SELECTION
:%(1)  THIS TEST CHECKS THE MEMORY FOR THE CAPABILIT:
‘¥ OF HOLDING 1'S AND 0°'S BY WRITING A BRCKGRCUND
e OF BAKPAT AND RERDING IT

:#(2)  MEMORY IS WRITTEN USING R BYTE AT R TIME
:#(3) STEPS | & 2 ARE REPEATED WITH A SWAPPED BACKGROUND PATTERN
t§i§§¢ii|illiili§§it*{ili!li!iiiiiili!i!iliili&iil*i!!ii&*ifii;

000002 ooo4o4 tST2: cweB 82, euSTESTN ;CHECK FOR PROPER TEST SEGUENCE

BEQ .+10
003666 ISR PC, SEGERR : *®ERPOR® REPORT ERROR MESSAGE AND HALT AT FATHLT
14 !}*ii!ERROR NUMBER [4#%%%x¥
000316 18: ggga acenxpnr RO
000317 ggga g:éngpnr+1 (R1)4;WRITE THE MEMORY WITH THE WORD STORED IN BAKPAT
8L0 18’
2s: CMP RO,-(R1) s TEST THE MEMORY TO SEE IF IT CONTAINS
THE WORD STORED IN BAKPAT
BEQ gs
000002 AOD 82,R1
000317 ggge a;énxpnr+x -(R1);CHECK FOR BYTE SELECTION PROBLEM
gga Eg =(R1) :AGAIN CMECK FOR BYTE SELECTION PROBLEM
000301 43: INCB  S#SADERR :PREPARE TO INFORM THAT IT IS ADDRESSING ERROR
000001 13 BIC sl,Rl :MAKE THE RDDRESS IN R1 EVEN
003252 JSR PC | ERROR : 8ERROR* REPORT ERROR MESSAGE
15 ““**ERROR NUMBER 1S#%#¥#%
Bs: CHP Rl,RY KEEP ON TESTING THE MEMORY UNTIL
BHI 2¢ 1 EQUALS THE LOWEST ADORESS
000316 SWAB  Q8BAKPAT crmcz THE DATA PATTERN
BEQ 18 IF THE DATA PATTERN DOES NOT HAVE LOW
:"BYTE =0 THEN FRLL THRU
END2: BR ENDI

;THE TEST LERVES BRAKPAT LOCATION THE SAME RS IT WAS IN THE BEGINNING
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DURL ADDRESS TEST A

*HRRBEREREEE R AR R NREREERRB R DR %% % %03 E %% %% KEEEEEEEYE
iresr 3 DURL RDDRESS TEST A

;#(1)  THIS TEST CHECKS FOR DURL RDDRESSING PROBLEMS BY WRITING A
;¥ BACK GROUND OF BAKPAT
;#(2)  STARTING FROM THE LOWEST LOCQTION IN THE BANK THE TEST WRITES A
s LOCATION WITH SWAPPED BAKP
;#(3)  READS THE MEMORY FOR PROPER CONTENTS
;#(4) SHIFTS A 1 ALONG THE ADDRESS DIRECTION AND REPEATS STEPS 1-3
:#(5)  REPEATS STEP 1-4 FOR EACH 4K BANK

R L T T T T L it
000003 000404 ?§T3 CMPB  83,38$TESTN ;CHECK FOR PROPER TEST SEQUENCE

BEQ .+1D
003556 JSR PC, SEGERR - RERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT
16 lili!lERROR NUHBER 16%%%%%%
CLR R3
000120 28: ISR PC, JWWRTMENM : WRITE MEMORY WITH THE BACKGROUND STORED
. R 2 AT LOCATION BRKPAT
68: BIS R3,R2 :MAKE R2 POINT TO THE MEMORY BANK POINTED BY R3
CMP R2'RY +1F R2 IS LESS THAN Ry
BLO 16$ : THEN DO NOTHING
CMP R2.RS 1F R2 IS HIGHER THAN THE HIGHEST LOCATION TO BE
BMIS 208 TESTED THEN EXIT THE TES
SWAB  (R2) s OTHERWISE WRITE THE conm.snem OF BAKPAT IN
LR : THE LOCRTION POINTED BY R2
7$: BIS R3 Rl
CMP R1'RY sIF R1 IS POINTING TO R LOCATION LOWER THAN Ry
BLO 124 THEN GO TO 12$
CHP RI,RS
BHIS 15§
ggnz llaé ‘Ra :CHECK THE MEMORY FOR CORRECT DATA
CHP RO, (R1) xr Rl IS NOT = TO RZ THEN (R1) SHOULD HAVE
THE SAME WORD RS BAKPAT
BEG 12§ : IN WHICH CRSE GO BACK TO 128
000017 000032 MOV 817,228 : 8ERROR¥ SETUP ERROR NO. IN 22§
*il*l*ERROR NUMBER 817%%%%%%
gs: 2835 §gp;(sp> :PLACE RO ON THE STACK
CHP (5P)+, (R1) . IF (Rl) 1S NOT = RO THEN SEE IF IT IS SAME
:RS A SWAPPED RO
BNE 9s :IF NOT THEN A SUSPECTED DUAL ADDRESSING PROBLEM
:FOR THE BITS THAT ARE DIFFERENT IN RO AND (RI)
gﬁgx%ms 1S DUAL ADDRESSING FOR THE
000020 000014 MOV 820, 22§ : ¥ERROR® SETUP ERROR NO. IN 228
i*!illERROR NUMBER 820%%x#¥#%
000301 9§: ggsa gasn?ggg noogsssxnc PROBLEM IS DETECTED
MOV R2. RO :SET RO=GOOD RDDRESS FOR ERROR REPORT
003106 JSR PC.ERROR G0 TO THE ERROR SUBROUTINE
228:  .WORD ERROR NUMBER TO BE REPORTED WILL BE PLACED HERE
MOV (SP)+,RO *RESTORE RO
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DURL ADDRESS TEST A

C00316

000021

020000

020000

000340

0003186

177746

108:

188:

208:

ENC3:

MoV

cMP

BEQ

BR
WAB
MP

EO3

RO, (R1)
RO’ #BAKPAT
124
us

sg,(ﬂl)

118
821,228

R2, 820000
6S

R2,R3

R3, J8MAXMEM
4§

S3BAKPAT
TST3

END2

;RESTORE (R})
:IF THE CONTROL CAME HERE FROM 158-2 THEN

:RETURN 7O 11§
HRKE RO aﬂhg RS SWAPPED BRKPAT
1 = R2 THEN (R!) SHOULD CONTARIN A WORD

EQURL T0 SWAPPED RO
IN WHICKH CRSE GO BACK T0 118
iERROR! SETUP ERROR NO. IN 22%
il!!!lERROR NUMBER #2]%%a%#a
RND GO TO 8%
RESTORE RO 7O BRKPRT

AKE OUT THE BANK ADDRESS FROM THE ADDRESS IN Rl
IF Rl IS O THEN PLACE R 1 INRI
OTHERHISE GO TO 138

;IF R1 IS LESS THAN A 4K BOUNDRY
; THEN REPEAT FROM 78

sRESTORE (R2) TO BAKPAT

s TAKE OUT THE BANK ADDRESS FROM THE ADDRESS
:STORED IN R2

:IF R2 = 0 THEN MOVE R 1 TG R2

OTHERHISE GO TO 18§

;SHIFT R ONE IN THE ADDRESS WORD
ég le RDDRESS IN R2 MORE THAN THE BOUNDRY

:IF NOT_THEN GO TO &S

s OTHERWISE MAKE R3 POINT TO THE NEXT 4K BANK
:IF R3 15 POINTING TO A BANK THAT IS LOMEK

: THAN MAXMEM

: THEN REPEAT FROM 4§

;REPERT THE TEST WITH SWAPPED BRKPAT ONLY IF
s THE LOWER BYTE OF BAKPAT IS O
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122737

SEREST
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88
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DURL RDDRESS TEST B

i dddeididaata st At I T TR S R I T ST 22323 2222222222 2222
!TEST Y DUAL ADDRESS TEST B

s#(1)  THIS TEST CHECKS FOR DURL RDDRESSING BY WRITING
,l AND READING THE RDDRESS IN THE LOCRTION ANC THEN
s & WRITING AND RERDING ADDRESS COMPLEMENT
EER RSN R R R R R R R R R R R R R R R R R R AR RN R R AR RS R ERRS
000004 000404 ?STH ggge c:lngTESTN : CHECK FOR PROPER TEST SEQUENCE
003310 J3R ﬁC,SEQERR : #ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
cec iiii!iERROR NUMBER c22##%%%%
CLR R3
18: MOV R1,R0
TS7 R3 +IF R3 IS NOT 0 THEN STORE THE RDDRESS
BEQ cs IN THE LOCRTION
COM RO :0THERWISE STORE COMPLEMENT
28 MOV RO, (R1)+ :OF THE RDDRESS
EES R% ,RS UNTIL THE HIGHEST MEMORY LOCATION IS RERCHED
3S8: ggg Rg ,~(R1) :CHECK THE LOCRTION FOR THE CORRECT CONTENTS
000301 INCB J#$ADERR g?%s ISBEROBRGLY ADDRESS PROBLEM RATHER THAN
002714 JSR PC,ERROR lERROR! REPORT EIROR MESSAGE
23 !!{l{iERROR NUMBCR 23%%#%%%
4s: MOV R},RO
000002 SUB 32 RO ;CHECK THART THE AODKi'SS IS STORED AT
1ST R3’ LOCQTION IFRIIENO
BEQ cs OTHERHISE CHECK FQR
CoM RO RDDRESS COMPLEMENT
cs: gz§ gé'ﬁ”
000001 000306 MOVB %1, 98PASFLG ;SET PRSFLG FOR ERROR REPORT.
coM R3 COHPLEHENT THE CONTENTS OF R3
BNE 18 :REPEAT TST3 IF R3, IS NON 0O, ENRBLING RDDRESS

s COMPLEMERT 10 BE WRITTEN AND READ, OTHERWISE FALL THRU
ENDY:  BR END3




CokMR

1488
14
149
1498
1499
1500
1501
iSDZ

1506

285

A I [ T LA [V T T, TT ]
s st e Pmt Pt Pt P Pt et
LOOIN L W=D

Gt Pt Pt B Pt Pt Ot Pruh Purad Pt Pt ot Prut Prah Pt Pt Pt Pt Prnsh Pk Pt Yot Pnth Pt Pt P Pt

RIBRERRRNRRRIRE

Pt Pt Pt Pt Pt Pt ot Pt P
LA,
ESnsS538

NACYL! 2“( ’32)

0IKMRB.PlL1

002722

003002
003004
003010
003012
003014

15

122737

001403

005703

001023
062701
020108

103006
020011

Q4-NOV-26 Q7:49 PAGE 33

MARCHING 1°S AND 0'S

00000S 000404

003200

000120

002624

002606

GO3

i RERERERERRS AR RERR R AR R RS R RN 0 RS RR R
;#TEST S
’

1#(1)
3
;#(2)

‘%
;i(3)

’

s
PE(Y)
s #(5)

?ﬁ?gH* §T1N31¢N8 2 SRCK GROUND OF THE WORD STORED

RERBS EVERY LOCATION FOR CORRECT DATA, SWAPS BYTES
AT THE LOCATION AND PROCEEDS IN MAX. 10 MIh

DIRECTION OF MEMORY LOCATIONS.

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

REPEATS STEP 2 50inG IN MIN. TO MAX. DIRECTION
REPERTS STEP 3 GOING IN MAX. TO MIN. DIRECTION

s R30I NI T I3 0063 3030636 063 0330 9 30 06 03 3096 966 36 0 36 0 38 96 396 3 3 96 336 3 38 3 3 96 36 3%

tars.

18:
es:

38:

4s:

cs:

es:

7%:

CHP

BEG
JSR
c4

JSR

CHP
BEQ
JSR
4]

SWARB
MoV
CMP
8EQ
JSR
cb

SWAB
BNE

TST

BNE
RDD
CHP

BHIS
ChHP

85, JeSTESTN sCHECK FOR PROPER TEST SEQUENCE

.+10

PC,SEQERR ; #*ERROR* REPORT ERROR MESSRGE AND HALT AT FATHLT
!ili*!ERROR NUMBER 24%3%%x%x

PC, 38WRTMEM ;GO TO WRITE THE MEMORY WITH A BACKGROUND OF THE
sWORD STORED IN BAKPRT

RO, -(R1) RERD THE CONTENTS OF LOCATION POINTED BY Rl

38 TO SEE IF IT HAS THE SAME VALUE RS R

PC,ERROR !ERROR! REPORT ERROR MESSAGE
!!*l**ERROR NUMBER 25#%#%%%

RO

RD, (R1) ;SWAP THE BYTES AT (R})

(21) RO :RERD (R1) FOR CORRECT VALUE

PC,ERROR ; *ERROR® REPORT ERROR MESSAGE
li*i**ERROR NUMBER CO¥%%%¥#

RO ;SWAP THE BYTES OF THE REGISTER
CONTRINING BACKGROUND PATTERN

93 IF THE LOWER BYTE OF THE REGISTER

: 1S NOT O THEN THE PROGRAM IS READING
: THE MEMORY TO CONTAIN A BACK GROUND OF

;BRKPAT AND WRITING THE SWAPPED WORD
; IN WHICH CASE GO TO 9
R3 ;R3 WAS O HHEN THE PROGRAM ENTERED
THIS TEST IT IS NOT ALTERED UNTIL PRSFLG=3

F R3 souAL 0 THEN THE PROGRAM IS
nenomc/unnmc nm TO MAX. OTHERWISE

$1T IS GOING_IN TO MIN. DIRECTION
108 :IF R3 IS NOT CLEPR THEN GO T0_10$
82,R1 sOTHERWISE ROD @ TO THE CONTENTS Of Rl
RI,RS ggﬂngEEgl WITH THE MAX. MEMORY LOCATION TO
3 :IF RIYRS THEN GO _TO BS OTHERWISE

RO, (R1) :RERD (R1) FOR THE CORRECT DATA
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1551
1552
15853
1S54
1555
1556
{55?

063016

003020
003024

003026
23030
003C34
003036

003086

001757
004767
000027

135237
000300
001742

005103
010401
000763

03S703
001383
020104

101333
105237

00
001753

000714

Q4-NOV-76 [7:49 PRGE 34
MRRCHMING 1°S AND 0’S

BtQ

002554 JSR
27

BR
000306 BS: INCB

SWAB

BEQ

CoM
MOV
BR

qs: TST
BNE

108: CHP
BHI
00C306 INCB

SWAB
BEG

ENDS: BR

HO3

3%
PC,ERROR

38
JBPASFLG
RO
23

R3
RY,Rl
78
R3
S§
RI,R4

es
J8PASFLG
kO
4 3

ENDY

. WRITE COMPLEMENT OF THE DATA FOUND AT (R1)
QND REPEAT UNTIL Rl > RS

!ERROR! REPORT ERROR MESSAGE

i!*!i*ERROR NUMBER 27%%x#%%

:IF THE LOMER BYTE OF RO IS ALL 0°S
' THEN BEGIN READING BAKPAT SWAPPED WRITING BAKPAT
:AND READING BAKPAT GOING FROM MAX. TO MIN. [PASFLG=Y4)
:OTHERWISE CLEAR RO

:PUT THE LOMEST TESTING ADDRESS IN R}

*AND BEGIN READING 0°S, WRITING 1'S AND

READING 1°'S IN MIN. T MAX. DIRECTION [PASFLG=3)

-IF R3 IS NON 0, I.E. PASFI0=3
:THEN READ BAKPAT, WAI1E

:SWAPPED BAKPAT AND RERD SWAPPED BAKPAT
:IN MIN. TO MAX. DIRECTION

:OTHERWISE TEST IS PROCEEDING IN MAX. TO
*MIN. DIRECTION.

:KEEP ON LOOPING UNTIL R1=RY

. IF RO SWAPPED HAS LOWER BYTE=0
: THEN READ BAKPAT SWAPPED, WRITE BAKPAT,
:AND READ BAKPAT GOING FROM MIN. TO MAX.
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122737

001403
004767
000030

004737

005037
0i0403
120 010401
020011
001403
004767
000031

062701
020105
103767
132737
001002
105237

Yy

S2

o4

60 020305
62 103012
b4 012702
70
72
7
76

003142

000313
00sS302

gﬁ
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CELLS" VOLRTILITY TEST

003032

000120
000306

C02446

000002

000001

000306

037776

000354
020000

000306
000316

000306

103

5 8 ST JIE 00309 3630 96 303636 36 30 48 30 3698 Jo 30 36 30 3 30 36 98 30 36 36 36 36 3% 3 3698 3 36 3 6 3 3¢ 3 36 36 36 36 36 3% 36 36 36 3 36 36 3 36 3¢ 3 3

‘4TEST &

RPTE:

43:

1

6S:

s #(1)
*(2)

‘¥
1 #(3)
s %

s %(Y)
1 ¥#(5)
L
s ¥

;!(6)

CMPB

BEQ
JSR
30

JSR

CLR
MOV
MOV
CMP
BEQ
JSR
31

RDC
CMP
BLO
8178
BNE
INCB

cMP
BHIS
MOV
SWAB
DEC
BNE
MoV
RDD

BR
INCB
SWAB
BEQ
BR

CELLS’ VOLATILITY TEST

THIS TEST WRITES THE MEMORY WITH A BACK GROUND OF BAKPAT
WITH PRSFLG=0 THE TEST RERDS THE MEMORY FOR BAKPART
AND_THEN INCREMENTS PASFLG

IT THEN RERDS/SWAPS BYTES/WRITES R LOCATION X FOR

OVER 2 MSEC AND THEN REARDS THE MEMORY FOR BAKPAT

REPEATS STEP 3 WITH X=X+4K UNTIL END OF MEMORY IS ENCOUNTERED
IT THEN INCREMENTS PRSFLG AND WRITES THE MEMORY TO
BAKPAT AND WITH PASFLG=2 IT READS MEMORY FOR ALL

SWAPPED BAKPAT AFTER WHICH PASFLG IS INCREMENTED 70 3
REPERTS STEPS 3 AND 4 READING THE MEMORY FOR SWAPPED
BAKPAT INSTERD OF BRKPAT.

X232 232232 I3 TLLII LIS IZTILILIII RSS2 S
000006 000404 HATe:

46, J48TESTN

L4 +10
PC,SEQERR
PC, d8WRTMEM
JE#PASFLG
R4,R3

RY,R]

RD (R1)

PC ERROR
#2,R1

RI,RS

i §
#1,Jd8PASFLG
S$

J#PASFLG

Rg RS
037776 R2
(R3)

R2

3
R3, J¥SAVLOC
20000, R3

es
S#PASFLG
J¥BRKPART

; CHECK FOR PROPER TEST SEQUENCE

: *ERROR* REPORT ERROR MESSAGE RND HALT AT FATHLT
**ii!*ERﬂOR NUMBER 30%%%%%%

;GO _TO WRITE THE MEMORY WITH A BACKGROUND OF THE
:WORD STORED AT LOCATION BAKPAT

;SET R3
;AND RI TO THE STARTING ADDRESS OF MEMORY UNDER TEST

sCHECK (R1) FOR CORRECT DATA

; *ERROR* REPORT ERROR MESSAGE
s 14X HERROR NUMBER 31¥¥3¥x¥

; INCREMENT Rl BY 2
:SEE 1+ R1 HAS REACHED THE MAX. OF MEMORY

; CHECK TO SEE IF PARSFLG=0 OR 2

; IN WHICH CRSE INCREMENT PRSFLG COUNTER BY 1
;SEE IF R3 HAS REACHED THE MAX. OF THE MEMORY
;WRITE INTO 1 LOC FOR »>2MS (RBOUT 10OOMS)

SQVE LOCATION WRITTEN FOR 2MS FOR_ERROR REPORT.
Y RDDING | TO THE 14TH RDDRESS BIT CARUSE

R3 TO POINT TO R LOCATION IN THE NEXT

4K BANK OF MEMORY

;MAKE PASFLG=2
: IF_BAKPAT 1S NOT BEING SWAPPED FOR THE 2ND
:THEN GO BACK TO THE LOCATION RPTE
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CELLS" VOLRTILITY TEST

Ja3
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MRCY1L 2‘(742)
DZKMRB.P11

003336
0C3340

003342
003344
003346
003352
003354
003362

003364
003370

122737
001403
004767
000032

005037
010337

010302
052702
005722
0205C2

103001
010s@2

010337
013701
013700
020103
001010
062703
03278%
0014

062703
00C300
132737
001001
010011
020011
001403
004767
000033

062701
020102

04-NOV-76 07:49 PRGE 37
SHIFTING DIARGONAL

000007 000404

002676

000306
000304

017776

000302
000304
000316
000002
000176
000200
000001

002226

000002

000410
000306

000306

KO3

33 e sl il et et s eT 22 o222 2222222222222 28

’iTesr ?

?QTI

es:

43:

6%:

10%:

128:

1N48:

168:

CMPB

BEQ
JSR
32

CLR
MOV

MOV
BIS
TST
CMP
BHIS
MOV

MOV

INCB

SHIFTING DIAGONAL

THIS TEST WRITES THE MEMORY WITH A BACKGROUND OF BRKPAT
IT WRITES A DIRGONAL OF SWAPPED BAKPAT THROUGH EACH MEMORY BANK
READS THE MEMORY FOR CORRECT DATA

SHIFTS THE
DIAGONAL H

ONAL QN? REPEQT? ETEP 3 UNTIL THE
BEEN SHIFTED

WRITES R BACKGROUND OF SWAPPED BAKPAT, A DIAGONAL OF
BRKPAT AND REPEATS FROM STEP 3
i**!*iiifi*ii**i&i*****i****i**iiii*i*iiii*ii**iii*ii*iiii&!iii

#7,d48TESTN

.+10
PC, SEQGERR
JMPASFLG
R3, 28LOWBNK
R3,R2
£17776,R2
(R2)+

RS, R2

4§'

RS, R2

R3, J¥STRTD!
J8LOWBNK, R1

GIBRKPRT RO

RG

81, 28PASFLG
12§

RO, (R1)

RO, (R1)

14$
PC,ERROR

#2,Rl
RI,R2

6S’
o#3DEVCT
J#PRSFLG

; CHECK FOR PROPER TEST SEQUENCE

; XERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
******ERROR NUMBER 30%#x%x#

; LOWBNK CONTAINS RDDRESS OF THE LOWEST LOCATION
: IN THE 4K BANK THAT CAN BE TESTED

;R2_CONTRINS THE ADDRESS OF THE TOP OF THE BANK
sADD 2 TO R2

; IF R2_IS GREATER_THAN RS THEN GO TO 43

;NOW R2 CONTAINS THE ADDRESS OF THE HIGHEST LOCATION
s THAT CAN BE TESTED

b?ggoazRTDI WITH THE STRRTING RDDRESS OF THE

SéNIS NOW POINTING TO THE LOWEST LOCATION IN THE 4K

:STORE THE CONTENTS OF BAKPAT IN RO

;1S R1_POINTING TO A LOCATION IN THE DIAGONAL ?
:IF_ NOT THEN GO TO 108

s THE FOLLOWING CODE IS USED TO PLACE THE
?RDEESS OF THE NEXT LOCATION IN THE DIAGONAL

DIQGONRL WILL CONTRIN SWAPPED BACKGROUND PATTERN
: CONTENTS OF LOCATION PASFLG WILL BE EVEN IF THE
:MEMORY IS BEING WRITTEN AND IT WILL BE 0DD

sIF IT IS ONLY BEING READ

:IF IT IS BEING RERD ONLY THEN GO TO 12§
sOTHERWISE WRITE THE MEMORY WITH THE CONTENTS

:0F RO

sCHECK_THE LOCATION POINTED BY Rl TO CONTAIN
;PROPER_DATA

:IF IT IS OK THEN GO TO IMS

: ¥ERROR® REPORT ERROR MESSAGE

s $4XHEERROR NUMBER 33#¥¥is

;CAUSE Rl TO POINT TO THE NEXT MEMORY LOCATION
$1S 1T_THE END OF THE BAN
;IF NOT THEN GO_TO &S

; TELL APT WE ARE STIL RUNNING OKARY




DZKMR  MACY1L
DCKMARB.PLI

1694 003374
1695 003400
2 e
2 ghe
1699 003414
1700 003416
1701 003422
1702 0034ed
1703

1704 003430
1705 003434
1706

1707 00343%
1708

1709 0034+
1710

1711 003442
1712 003444

— —————— " - ——— i

e7(732)
17

013703
132737
001330

253
103003
013703

000337
001715

010203
020205

103677
000666
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SHIFTING DIRGONAL

000302
000001 000306

000306
000304 189%:
000316

END?7:

MoV
BITB
BNE
1ST
CMP
BHIS
1576
BPL
MoV

SWAB
BEQ

MOV
cHp

BLO
BR

LO3

2¥STRIDI,R3
aé J8PRSFLG

k3RS

et
aapnsrLc
4$
J8LOWBNK , R3

J8BRKPAT
4%

Re,R3
Re,RS

2%
ENDE

;LORD _R3 WITH THE STARTING ADDRESS OF THE DIRGONAL
tHAS THE RERD OF THE MEMORY BEEN DONE ?
IF NOT THEN GO TO 4§
STARTING ADDRESS OF THE DIAGONAL
UNL SS HE END OF THE BANK IS RERCHED

OR THE DIAGONAL HRS BEEN ROTATED 64 TIMES
:REPERT FROM 4§

iMAKE R3 POINT TO THE LOWEST LOCATION IN THE
:IN THE BANK UNDER TEST

;AND IF THE TEST HAS NOT BEEN PERFORMED WITH THE
: SWAPPED BACK GROUND PATTERN THEN GO TO 4§

;MAKE THE PRESENT HIGH BOUNDRY AS THE NEXT

s LOW_BOUNDRY

:UNLESS THE PRESENT hIGH BOUNDRY IS ALSO THE
;HIGH BOUNDRY FOR THE MEMORY UNDER TEST
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1713

1714

1718

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

i;:? 003446 122737

1742 0034S4 001403

1743 DO034E6 004767

{77%% 003462 000034
| 1746 003464 010402

{'% 003466 052702

1749 003472 062702

1750 003476 020205

1751 003500 101401

1752 003502 010502
| 1753 003504 DOSD4E

1754 ©03506 010200

i;gg 003510 013740

1757 003514 020003
| 1758 003516 101374

i;gg 003520 010301

1761 003s22 023710
L1762
. 1763 003526 001410

1764 003530 010001

1765 003532 013700
. 1766 003536 004767

1767 003542 000035

Q4-NOV-76 07:49 PAGE 39
RERD RECOVERY GALLOPING TEST THROUGH EVERY E4TH CELL

,i%gg;!lsliiill!liil!l*lli!*!i!i*l*l*!*********!***l**i**********
1

002454

017776

000002

000316

000316

000316
002036

1#(1)
s ¥
(%(2)
.

*(3)
5(4)
*(5)
*(8)

-i(?)
g
{(9)
1(9)
*(10)
;

,5(11)

;*

(%(12)

R

. %

’

o ¥
s %(13)

MO3

REARD RECOVERY GALLOPING TEST THROUGH EVERY B4TH CELL

THIS TEST WRITES THE MEMORY WITH A BACK GROUND PATTERN
STORED AT LOCATION BAKPAT

TEST BEGINS AT LOWEST LOCATION BEING TESTEC

(LETS NAME IT 'A’)

LETS NAME_THE 1ST LOCATION IN THE ROM/COLUMN UNDER TEST AS 'B’.
SWAPS BYTES FOR LOCATION 'A’.

READS "A’, READS 'B’

'8" = *B'$200 (MAKES 'B’=64TH CELL I.E. 200TH OCTAL
LOCATION FROM THE PRESENT LOCATION OF 'B’)

REPERTS STEPS & AND 6 UNTIL *B’ IS cnznrsn THAN THE

END OF THE 4K BANK OF THE MEMORY IN WHICH 'R’ IS RESIDING

R = R+2

REPEATS STEPS 3-8 UNTILL A’ REACHES THE END OF THE BANK
GOES TO THE NEXT 4K BANK OF MEMORY AND REPEATS STEPS

3-9 UNTIL THE END OF THE MEMORY

RFTER EXECUTING THE TEST BYTES ARE SWAPPED AT
LOCATION BRAKPRT AND STEPS 1-10 ARE REPEATED

IN THIS TEST RO_IS POINTING T0 LOCATION 'A’, R1 TO
LOCRTION *B’, R2 TO THE END OF THE 4K BANK IN WHICH THE
TEST IS TAKING PLACE AND R2 TO THE LOMEST LOCATION IN THE
COLUMN/ROW CONTRINING 'A’ AND ’'B’

MOST OF THE CODE USED BY THIS TEST IS ALSO USED BY TEST 11I

i*!*!!iili**§*l§§!i*****i***i!***********!ﬁf**********i*i**ii**
000010 Ooo4od  HAT10:

RPT10:
GALLOP:

c$:
4s:

6s:

cMPB

BEQ
JSR
34

MOV
BIS

RDD
CMP
BLOS
MOV
CLR
MOV
MOV

CMP
BHI
MOV

cMP

BEQ
MOV
MOV
JSR
35

$10,34STESTN ; CHECK FOR PROPER TEST SEQUENCE

.+10

PC,SEQERR s #ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
*****iERROR NUMBER 3443333 3%

R4, R2 :SET R2 TO THE LOWEST MEMORY UNDER TEST

117776 Re MQKE R2 POINT TO THE HIGHEST LOCATION IN THE 4K
BRNK FOR WHICH GRLLOPING WILL BE PERFOMED

#2,Re INCREMENT Re BY

gg RS IF THE HIGH BOUNDRY OF THE TEST IS HIGHER THAN

R%égg ; THE MAXIMUM ALLOWED ADDRESS THEN ADJUST Re

R2,RO

dléﬂKPnT -(R0O) ;gg&;sTTHE MEMORY UNDER TEST WITH A BACKGROUND OF

8o

R3,R! ;R3 AND R1 ARE POINTING TO THE LOWEST LOCATION THAT

:CAN BE TESTED IN THIS BLO
sBEFORE STARTING THE GRLLOPING TEST FOR LOCATION

J¥BAKPAT, (RO)
: (RO) CHECK IT

8 :CONTINUE IF OK

RO,R1 s OTHERWISE PREPARE TO REPORT THE ERROR
J85AKPAT, RO

PC, ERROR’ : kERROR¥ REPORT ERROR MESSAGE

} 14X ¥ XERROR NUMBER 35¥¥ k¥
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OZkMARB.P1I

7 Yy
1783 Bhdede
1771
1772 003550
1773 003t52
1774
1776 003554
1776
1777
1778
177
1780
1781
1782
1783

003556
003560
003S6M
003566
003570
003574
003500

003602
003604
003610
003612
003614
003616
003622
003626

003746

MACY1l 27(732)
T10

Bigzd
000310
031011

020001

001442
021137
001407
010046
013700
004767
000036

012600
021037
001412
010146
010001
013700
004767
000037

00

00Nn337
001660
010203

020205
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RERD RECOVERY GALLOPING TEST THROUGH EVERY B4TH CELL

000316

000316
00200G

000320

000320
001752

00c011

000176
000002

000011

00oo02

000177
000410

000320
000316

000404

000404

8s:

108:

128:

148:

169:

178:

189:

MOV
MoV

SWAB
BIT

CHP

BEQ
CHP
BEQ
MOV
MOV
JSR
36

MOV
CHP
BEQ
MOV
MOV
MOV
JSR
37

NO3

RO, (R1)
R1'RO

(RO)
(RO), (R1)

RO,R!

1e%

(R1), d8BAKPAT
IES

SP)
asQnKPnT RO
PC,ERROR’

(SP)+,RO
ing) , JaSWAPAT

RO'R1
J8SWAPAT, RO
PC,ERROR’

RO, (R1)
R1'RO

(SP)+ Rl
811, dkSTESTN
168’

8176 Rl
s2,Rl
RI'R2
10§
(RO)+

#11,d8STESTN

J#BRKPAT
4]
R2,R3
R2,RS

EEE3¥85E ;gE CONTENTS 0F (R1)

;CHECK TO SEE THAT NONE OF THE BITS SET
:IN (RO) ARE SET IN (RI) AND YICE VERSA
s THE ONLY EXCEPTION TO THIS WILL BE WHEN RG=Rl

; CHECK THAT (R1) HARS BRKPAT IN IT

:SAVE RO ON STRCK

PLRCE THE PRTTERN WORD IN RO
§ERROR* REPORT ERROR MESSAGE
*i****ERROR NUMBER 3b#%%#%%%

; RESTORE RO
sCHECK THAT (RO) HAS SWAPPED BAKPAT IN IT

+SAVE R1 ON THE STACK

MQKE R1 POINT TO THE FAILING LOCATION
LORD RO WITH THE EXPECTED RESULT IN (RY)
*ERROR* REPORT ERROR MESSAGE
!**iliERROR NUMBER 37%%%%%%

;RECOVER (R1) FROM THE ERROR

:RESTORE RO

:AND_RESTORE Rl

:1S THE_PROGRAM_EXECUTING TEST # 11 ?
;IF SO THEN GO TO 16S

;MAKE R1 POINT TO THE NEXT ADJACENT CELL

;AND IF R1 HAS NOT RERCHED THE END OF THE BOUNDRY
: THEN REPEAT FROM 108

:RESTORE THE LOCATION FOR WHICH THE GALLOPING TEST
: WAS BEING PERFORHED

;IS IT TEST 11 °

:1F S0 THEN GO TO 17%

:OTHERWISE INCREMENT R3 BY 2

iFOR EVERY ROW/COLUMN TESTED ADD 2

;UNTIL (SP) IS 200
;SUBTRACT 200 FROM R3

;AT A B4TH CALL BOUNDRY?
:BRANCH IF NO

s TELL APT WE ARE STILL RUNNING

: IF_RO_HAS NOT RERCHED THE END OF THE BOUNDRY

.THEN REPERT FROM 6%

;RESTORE SP AND R3

; IF THE LOWER BYTE OF BRKPAT IS O THEN REPEART FROM 2%
s OTHERWISE MAKE THE PRESENT HIGH BOUNDRY RS THE
sNEXT LOW BOUNDRY
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1826 0C37S0
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1828 003758

830 003780

003766
3¢ 003770
%3 00377¢

01410

032702
0C132¢

122737
33142}
330836
300624

Q4=NOV-76 07:49 PRGE 4]
RERD RECOVERY GRALLOPING TEST THROUGM EVERY E4TH CELL

000C11 COOuCH

BO4

ENDIC

817?76, ,R2
RPTI1!

11111 sSTESTN
RPTIO
END?

; IF PREVICUS HIGH BOUNDRY WRS THE ENC OF THE
: TEST BOUNDRY THEN EK;T The TEST
sWAS IT A 4K BOUNDRY

:1F NOT THEN iWf WERE PERFOPHING TEST 11 WITH LONG

:GALLOPING TEST OISABLED
:IF IT 1S TEST » L1 THEN GC TO REPEAT TEST 11

;OTHERWISE REPEAT TEST !0
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RERD RECOVERY LONG GRLLOPING FARST GRLLOPING TEST

000011 Opokod Y8T111:

002126

174430
002540
174412

00017&
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RERD RECOVERY LONG GALLOPING/FRST GALLOPING TEST

THIS_TEST WRITES MEMORY KITH BRKPAT
THE_TEST BEGINS AT THE LOMWEST LOCATION BEING TESTED

(LETS NAME IT 'B")

'A"+"B" [MOVE THE ADDRESS OF 'B* TO THE POINTER FOR LOCATICN 'A’]
SWAPS BYTES FOR LOCATION 'A’

RERDS "A; ,"READS B

IF GALLOPING OPTION BIT AT SSWREG

sas
8CR

255

FoB3
S

* pg =4 () 0=0 =g
ZM-4NN

S » _R1_TO LOCRTION
HIGHEST LOCRTION AND R3 TO THE LOKEST

N R 64/4K CELL BOUNORY

HE CODE USED BY TEST 10 IS ALSO USED BY THIS TEST

RS2

s RESREERENERRERR RN RN I3 030 0 463 3 3336 30 3 4 36 0 3 0 2 3%

RPT1L:

CreB

811,988TESTN ; CHECK FOR PROPER TEST SEGUENCE

* ‘10

PC,SEQERR ; *ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
; HHERREERROR NUMBER HO#¥#%##

RY,Re ;MAKE_R2 TO POINT TO THE LOWEST LOCATION
;UNDER TEST

aSHR ;LONG GRLLOP ENARBLED?

RPT1} ;BRANCH IF NO

PC,PNTMES ; TYPE "GLP*®

/GLP/

ISR ;LONG GRLLOPING ENRBLED?

RPT!0 ;$gﬂgg¥léF YES

$176,R? ;OTHERWISE SET THE LOW ORDER BITS OF THE RDDRESS
; TO GET THE HIGH BOUNDRY

GRLLOP ; PERFORM GALLOPING TEST
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DZKMAB.P11 12 WORST CRSE TESTING FOR CORE MEMORY
1884 lillillllilllllllﬁlllIllillllllil!ll{llllllllllllll!llllil!li&l
1885 !TEST 12 WORST CRSE TESTING FOR fORE MEMORY
+#(1)  STARTING FROM THE LOWEST LOCATION UNDER TEST THE MEMORY
¥ 1S WRITTEN WITH R BACKGROUND OF BAKPAT, HOWEVER Locauons
L¥ HAVING RODRESS SUCH THAT EXCLUSIVE OR OF noonsss BITS 1
L ¥ 8 = 1 RRE WRITTEN TO A VRLUE OF SWAPPED BAKPA

-1(21 STRRTING FROM THE LOWEST LOCATION THE MEMORY IS CH-7KED
, TO_CONTAIN THE CORRECT DATR RS EXPLAINED IN STEPS s 8 4,
& UNTILL THE HIGHEST LOCATJON UNDER TEST IS REACHED
;#(3)  RERD ERCH LOCATION FOR THE CORRECT CONTENT
l("” COMPLEMENT THE LOCRTION AND READ IT; COMPLEMENT THE LOCATION
BACK TO I1TS ORIGINAL VALUE AND READ' IT AGAIN
5(5) STARTING FROM THE HIGHEST LOCATION UNDER TEST REPEAT STEPS
2" 3 8 4 UNTIL THE LOWEST LOCATION UNDER TEST IS REACHED
!(6) REPERT STEPS 1-S, HOWEVER TH IME LOCRTIONS WITH XOR
OF RDDRESS BITS B & 13 =1 ARE WRITTEN TO SWAPPED BAKPAT
i(?) REPERT STEPS -5, HOKEVER THIS TIME LOCATIONS WITH XOR
' OF RDORESS B.TS 3 8.9 =1 ARE WRITTEN TO SWAPPED BAKPA
1#(8)  REPEAT STEPS 1-7 WITH A PACKGROUND OF SWAPPED BAKPAT ﬂND
,! g& LOCATIONS TO BE WRITIEN TO SWARPPED BAKPAT WRITTEN TO

lii!!l‘}l!llillllililiilllilllll!lill!llI!lllliil!i!*l!l!lli**l
0o0C12 0ocH4oy  HATI2: ggge 812, 9¢STESTN  ;CHECK FOR PROPER TEST SEQUENCE

;
2
3

BRSRREEREREE SRR #5028 5 80

H.-..-MF‘.—.-‘.—F‘.-.‘.-.‘HH"HH.“H.“"H.‘.—HH.‘.‘.—‘.—‘."‘."“HH."‘H"‘.“HH"""".—.—

00N0SY 001403 L +1
| DO40SeE 004767 (002054 JSR PC, SEGERR : #ERROR® REPORT ERROR MESSAGE AND MALT AT FATHLT
! aia 004062 000041 4l uun{RﬂoR NUMBER Y1EExass
911
912 0ONOBM 012702 00000} MOV 81,R2 :PREPARE TO TAKE THE EXCLUSIVE OR OF RDDRESS BITS 1
| 1913 008070 012703 000400 MOV 400, R3 :AND 8
| 1914 OON079 112737 000001 000306 1S: MOVB  81,a8PARSFLG : INITIALIZE THE COUNTER FOR THE SUBTEST
; 3{2 oovi02 010401 28: MOV RY,R1 §%g$elrus STRRTING ARDDRESS OF MEMORY UNDER
917 00NI10M 013700 000316 NS: MOV 8BAKPAT, RO
v 1918 OOM110 030201 BIT Re,Rl :CHECK TO SEE IF ARDDRESS BIT STORED IN R2 IS SET
1919 004112 001004 BNE 1 ‘IF IT IS SET THEN GO TO 8%
0 00NIIN 030301 8IT R3,R1 :CHECK TO SEE IF ADDPESS BIT POINTED BY R3 IS SET
' 1921 00N1le O0I40M BEQ 128 :IF IT 1S NOT SET THEN GO TO 12§
, 1922 004120 005100 6$: COM RO :COME HERE ONLY IF EXCLUSIVE OR OF ADDRESS BITS
923 :POINTED BY R2 8 POINTED BY R3 = 1 IN WHICH
| QN :CASE PREPARE TO WRITE THE Locmcn
| 1926 :WITH A COMPLEMENT OF LOCATIONS NOT MEETING
9%, : THIS CONDITION
827 DON122 000402 BR 128
98 0OMi24 030301 8s: BIT R3,Rl :COME MERE IF ADDRESS BIT POINTED BY R2 IS 1 AND
829 !CHECK ADDRESS BIT POINTED BY R3
930 0Mi126 001774 BEQ S : IF ADDRESS BIT POINTED BY R3 IS O THEN GO TO 6§
93] 004130 132737 000002 000306 128: BITB 82, 3PASFLG 115 IT 2ND OR 3RD PASS OF THE SUBTEST ?
932 00Mi36 001001 BNE 14¢ :1F SO THEN READ THE MEMORY

—— S LA ——  —— . ——— w——

e A — . — - -
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WORST CRSE TESTING FOR CORE MEMORY

001426

000002

001404

000003
000002

000306
008002

020000

000010

000316
000316

000306

000002

IN9:

168:
183%:

19§:

c0$:

2es:

ENDl1Z:

MUV
cHP
BEQ
JSR
42

MOV
coM
coM
cHP
BEG
JSR
43

MOV
OEC
BNE
TST
CMPB

BEQ
ROD

CMP

B
BR

EOY

RO, (R1)
8 (R1)

16
PC,ERROR

82,~(SP)
RO

R0, (R1)
¢

19
PC, ERROR

;OTH RNIEE WRITE THE MEMORY BFORE REACING IT
tRERA MEMORY FOR CORRECT CONTENTS

; ¥#ERROR# REPORY ERROR MESSRGE
*iifi*ERROR NUMBER Yo#x¥sx#%

;RERD THE MEMORY RGAIN

; *®ERROR* REPORT ERROR MESSAGE
: #3¥%¥ERROR NUMBER Y3%ska#s

?gpgnx) -RESTORE THE LOCATION (RI)
18$ -EXECUTE THE CODE FROM 18§ TWICE
(SP)+ :RESTORE THE STRCK POINTER
83, J8PASFLG IS IT THE 3RD PRSS OF THE SUBTEST ?
208 :IF SO THEN 40 T0 208
s2,R! :IN FIRST 2 PRSSES THE PROGRAM PROCEEDS IN
:MIN. TO MAX. DIRECTION
R1,RS ‘HAVE WE REACHED THE MAX. ADDRESS UNDER TEST ?
4§ : IF NOT THEN REPEAT FROM 4§
3PASFLG
82, J8PASFLG 1F IT IS THE 2ﬂo PRASS OF THE SUBTEST
28 : THEN REPEAT FROM 2%
82,R1 ‘8%%% EXE CUTE THE TEST IN MAX. 1O MIN.
R1,RY :HAVE WE RERCHED THE MIN. ADDRESS UNDER TEST ?
4§ :IF NOT THEN REPEAT FROM 4§
20000, R2 s PREPARE TO CHECK THE MEMORY WITH THE XOR OF
: ADDRESS BITS 8 AND 13
SIPASFLG+] :THE SUB TEST HAS CHECKED THE XOR ONE KIND
SUPASFLG, 82 ‘HAS TWO XOR COMBINATIONS BEEN CHECKED ?
18 :IF NOT THEN GO TO 1§
22% :1F ALL THREE HAVE BEEN CHECKED THEN GO TO 228
$10,R2 IF IT 1S THE 2ND XOR COMBINATION THEN CHECK
llag :FOR RDDRESS BITS 3 8 B
gaggﬁgg; :IF THE TEST WR5 NOT PERFORMED WITH THE SWAPPED
|
Easig :BAKPAT THEN RE-EXECUTE THE TEST
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;resr 13 5 S§°VERY TEST
' HIS TEST DIFFE 0-12 IN THAT IT CONSISTS OF A SMALL TEST PROGRAM
ACTURLLY RUNNING IN THE 4K BANK UNDER TEST.
THE PROGRAM IS SELF MODIFYING AND MAY BE DIFFICULT TO CEBUG.
T0 AID IN THE DEBUG, BEFORE A R BANK 1S ENTERED "TST13 BANK XX~
égN;YFE? Esnxs WILL ALLOW THE USER TO AT LEAST SEE WHICH MEMORY
THE TEST CONSISTS OF 1/2 OF THE BANK STORED WITH "HOV R2,-(PC)*
AND THE OTHER 1/2 CONTRINING “177667*. *177667" 1S THE COMPLEMENT
OF “JMP (RD}™ INSTRUCTION.
R2 CONTRAINS "COM -(RI)* INSTRUCTION ON ENTRY TO THE BANK AND R1 CONTAINS
THE HIGHEST TEST ADORESS IN THAT BANK. THE HIGHEST TEST ADDRESS IS
USUALLY ON 4K BOUNDARIES. WHEN TESTING BANK O RELOCATED,HOWEVER
RI CONTRINS THE FIRST FREE TEST noone 5 gELON THE DIAGNOSTIC.
IF YOU UNDERSTAND THIS SO FAR THE RE
THE TEST EXECUTION IS AS FOLL ous
1. THE “MOV R2,-(PC)* INSTRUCTION EXECUTES STORING
THE CONTENTS' OF R2 IN THE RDDRESS IT VACATED (DUE TO -(PC).
2. SINCE R2 CONTRINS A “COM -(Ri)™ INSTRUCTION IT COHPLEHENTS
THE HIGHEST RODRESS UNDER TEST. THIS ADORESS CONTRINED
“177667" SO AFTER THE COM -{R1) IT EQUALS 110
CLEVERLY THIS IS THE “JMP (RO)™® INSTRUCTION.
3. THIS SEQUENCE CONTINUES UNTIL THE MOV R2,-(PC) INSTRUCTIONS

?gﬁ EéﬁCU;ED RO CONTRINED THE RETURN RDDRESS BACK
4. THESE STEPS ARE REPERTED FOR ERCH BANK UNDER TEST.

< SR I 0000630 T3 T30 00 000 0000030303036 360030 06 0 30 000636303 3 0
T13: (CMPB  #13,94STESTN ; CHECK FOR PROPER TEST SEQUENCE

Rt BB CIGI VI VIR RI I I NI O PGB B W @ W W e WweWwWe @2 Oe Os ®

UPe s 200 ¢ At 20¢ 0x 300 e e 3l e e Dic Jhr x pgr e e X X Mt M MK MK T o

BEQ .+1
JSR PC, SEQERR + #ERROR® REPORT ERROR MESSRGE AND HALT AT FATHLT
vt !ll!liERROR NUMBER 44533 %%%
18: MOV $10247,R2 Pans THE OP CODE OF INSTRUCTION MOV R2,~(PC)
MOV 8177667, RO PLACE THE COMPLEMENT OF THE INSTRUCTION
:JMP (RO) IN RO
: INSURE LOWEST TEST ARDDRESS TO EAD OF 4K SEGMENT IS MULTIPLE OF 2
*SINCE THE TEST STORES MOV R2,-(PC) IN 172 AND 177667 IN THE OTHER 1/2
28 MOV RS, -(SP) :SAVE RS
2o Eeg R4, -(SP) :STORE LOWEST ADDRESS ON STACK
" ROR RS nnKE POSITIVE BYTE COUNT OF HIGH ADDRESS
ROR RY DO SAME FOR LOWEST ADDRESS
SUB RY, RS caomnmmeLW$rmmssmolmar
ROR RS :1F D rr RENCE IS 0D N R4 IS T LOWEST RDDRESS
BCC 308 it F RY IS AT Lous T TEST nansss
ADD 82, (SP) Renss LOWEST TEST ADDRESS BY
308: MOV (SP)+,RY Rmmmaqmmm&vmmmeoaermnmmw
MOV (SP)+. RS *RESTORE HIGHEST TEST ADDRESS
MOV R%,R3’ §Lngg THE LOMEST LOCATION UNDER TEST
BR 28$ tLEAVE LOW BITS OF R3 ALONE FIRST TIME IN CRSE BANK O

REACH THE MIODLE OF THE TEST BPNK. THEN THE “JMP (RO)™ INSTRUCTION IS
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WRITE RECGVERY TEST
017778 33: BIC 817776,R3
000405 TSTB  JWREL
BMI 148
28%:  CMP R3 RS
020000
BHIS 1&
MOV R5 Rl
BR 328
318: MOV R3,Rl
017776 _ BIC 117776,R1
020000 ADD 820000 R1
000340 3Es:  CMP R1, JEMAXMEM
BHI 14%
000001 000306 BITB  #1,38PASFLG
BNE 164
4S: CMP R3,RY
BLO g8s
000307 TSTB  @8PASFLG+1
BNE A3
010247 MOV 010247 (R3)
BS: CMP R3)
8EQ es
MOV RO, -(SP)
MOV RI.-(SP)
MOV R3.RI
MOV R2. RO
001060 JSR PC.ERROR
45
MOV (SP)+,Rl
MOV (SP)+'RO
000306 TSTB  J8PASFLG
BNE 8s
MOV R2,R0
001036 JSR PC.ER
46
BR END12
060002 8s: ADD 2,R3

CRUSE R3 TO POINT TO THE LOWEST LOCATION
N THE YK SQNK BNDER TEST

$ ARE

: BRANCH IF YES-TEST BANKO CNLY-

:IF R3 IS HIGHER THAN THE HIGHEST LOCATION
UNDER TEST THEN EXIT

BHIS
; IF RS L%S; THAN 20000 THEN WE RQESTE?TING BRANKO RELOCRTED IN BANKO

GHEST TEST ADORESS BELOW 4K?
:BRANCH IF NO
:SET Rl TO HIGHEST TEST ADDRESS IN BANKO

;SET R1 TO LOWEST CURRENT TEST RDDRESS
:CLEAR LOW_ORDER ADDRESS BITS

:CAUSE R1 TO POINT TO THE HIGHEST LOCATION+2
;OF THE 4K BANK BEING POINTED BY R3

:IF Rl IS HIGHER THAN MAX. OF THE

:MEMORY+2 ALTHOUGH R3 IS LESS THAN RS

:THEN THE HIGHEST LOCATION UNDER

sTEST IS NOT IN A 4K BANK EXIT

; 1S_THE LOWEST BIT OF LOCATION PﬂSFLG
tSET? IN WHICH CASE BACK GROUND HARS
:ALREADY BEEN WRITTEN AND WRITE RECOVERY
;TEST IS BEING PERFORMED

; OTHERWISE WRITE THE BRCKGROUND

:DEFINED AT STEP 3.

: 1S THE TEST JUST DOING READ, I.E.

;1S THE PASFLG+1 LOCATION NOM ZERO? IF SO

s THEN GO TO 6S

:WRITE THE LOCATION WITH THE OP CODE FOR MOV R2,-(PC)
:RERD (R3) TO CONTAIN CORRECT DATA

; SAVE RO
:AND R1 ON THE STACK

;SET RO= GOOD DATA FOR ERROR PRINTOUT
: *ERROR# REPORT ERROR MESSAGE
*il**iERROR NUMBER HS#%¥ %%

SESTOSE Rl

: IF_PRSFLG 1S O AND THE MEMORY DOES NOT HAVE

: THE PROPER DATA_THEN WE DON'T WANT TO GO AND
EéECUTE THE INSTRUCTIONS STORED IN MEMORY UNDER

:BRANCH IF PASFLG NOT =0

ROR’ ;SAVE FOR ERROR REPORT

: *ERROR* REPORT ERROR MESSARGE
!iil!!ERROR NUMBER Y6 %% % %%

:ABORT TST 13.
: INCREMENT R3 BY 2
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DZKMAB.PI1 113 WRITE RECOVERY TEST
2089 004552 162701 000002 SUB #2,Rl : DECREMENT Rl BY 2
2090 004556 020105 CMP R1 RS ‘WRITE THE BACKGROUND DEFINED AT STEP 4.
2091 004560 103014 BHIS  12%
2092 004Se2 (020102 CMP RI,R3 -HAS STORING THE 177667 REACHED WHERE "MOV R2,-(PC) IS?
2093 DO4EBN 103405 BLO 10§ *BRANCH If YES DON'T DESTROY THE MOV Re,-(PC)’IS.
2094 004566 105737 000307 TST8  J%PASFLG+! +1S THE THE RERD ONLY CHECK PRSS?
2095 004572 101002 BNE 108 :BRANCH IF YES
gggg 004574 012711 177667 MOV 8177667, (R1) ggxgg o?? Loc%lon WITH THE COMPLEMENT OF THE
2C38 DO4e00 020011 108: CMP RO, (R!) *READ RI TO CONTAIN CORRECT DATA
2099 004602 001403 BEQ 12
004604 004767 000770 JSR PC,ERROR : kERROR® REPORT ERROR MESSAGE
004610 0000MN7 47 !ilil!ERROR NUMBER Y47%%%%%%
004612 020301 128: CMP R3,RI :1IF WE HAVE NOT REACHED THE MIDDLE OF 4K BRNK
0o4614 103722 BLO 4§ : THEN REPERT FROM 4§
-RETURN HERE AFTER PROGRAM RUN IN BANK UNDER TEST
004616 062703 020000 13:  ADD #20000, R3 :OTHERWISE GO TO THE NEXT YK BANK
004622 000667 BR 33
004624 122737 000001 000306 148:  CMPB 81, 28PASFLG : THE PROGRAM CONTROL COMES HERE AS FOLLOWS

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

" WRITE/READ CYCLE FOR THE BACK GROUND

:  AND WANTS TO BEGIN THE WRITE RECOVERY TEST
004632 001440 BEQ 24$ :2-PASFLG=1, PROGRAM HAS JUST COMPLETED

s THE wmt RECOVERY TEST mo KANTS TO

- READ MEMORY FOR CORRECT DATA

2100
2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2is

2118 004634 103630 BLO ENDI2 :3-PASFLG=2, PROGRAM HAS CORRECTLY RERD THE
5% ;" MEMORY AND WANTS TO GO THE NEXT TEST.
2121 00463 105137 000307 COMB  38PASFLG+! :ENTER HERE WITH PRSFLG=0, ON THE . IRST ENTRY
2122 *ENRBLE READ ONLY FOR THE MEMORY AND ON THE SECOND
2123 :ENTRY DISABLE RERD ONLY

2129 0o4e42 001241 BNE 28

Sigg OOMEMM 012702 005141 MOV 85141 ,R2 ?h“ﬁ% THE OP CODE FOR INSTRUCTION COM -(R1)
2127 004650 012700 177740 MOV $138-.-6,R0 :PLACE THE RETURN RODRESS IN RO RS 13%

2128 004654 060700 ADD PC,RO ' THUS WHEN THE RERD RECOVERY TEST REACHES
2129 ' THE MIDDLE OF THE 4K MEMORY THEN THE

2130 * INSTRUCTION EXECUTED WILL BE JMP (RO)

3131 : BRANCHINGING THE Pnocnnn T0 138

2132 00456 105237 000306 1S§:  INCB  Q#PASFLG s INCREMENT PASFLG BY 1

g}ga 004662 000631 BR 28

2135 [0O466M 032777 000020 173556 168:  BIT #20, 3SKR rmmmmmmwmmw

2136 004672 001017 BNE 168’ *IF SO THEN GO 1O 18%

2137 004674 105737 00OOM2 1518 m% mrmpmmmnmmmummnmv

2138 004700 001014 BNE 188 annncu IF YES

2139 004702 004767 001660 JSR PC,PNTMES : TYPE THE BANK UNDER TEST

2140 004706 0S1S24 030524 020063 RSCIZ /T8T13 BANK/

2141 004714 090502 045516 000

2142 004722 LEVEN

2143 DOY?22 004767 002476 JSR PC, GETBNK sGET BANK NO. UNDER TEST INTO DECWRD FOR PRINT.
2144 004726 004767 001662 JSR PC. STPDEC :TYPE BANK NO. UNDER TEST
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DZKMRB.PL! WRITE RECOVERY TEST
2145
gi:g 004732 000113 188: JMP (R3) ;BEGIN EXECUTING MOV R2,-(PC) ,COM -fR1, SEQUENCE IN TES
2148
2143 004734 10S137 000307 cys: coMB JAPRSFLG+]
2150 004740 G1270C 000110 MOV %110,R0 ;PLACE THE OP CODE FOR JMP (RO) IN RO
2151 004744 000744 SR 15§ ; RERD THE MEMORY FOR CORRECT DATR RFTER
S{gg ; INCREMEMTINC PASFLG TO 2
2154 ; TST13 EXITS VIR ENDIZ.
2155
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DZKMAB. P11 PRRITY OR RELOCATE?
2156 004746 012737 000377 000316 RELOC: MoV 8377, J4BAKPAT
2157 00475M 105737 000276 TSTB  JwMMAVA : 1S THE MEMORY MANRGEMENT BEING TESTED ?
133 004760 001065 BNE CONTMM : IF 33 THEN Eg T0 CONTMM AND CONTINUE TESTING
1 t MEMORY MANACEMENT
160 0ON762 032777 001000 173480 BIT #1000, JSWR : RELOCATION WANTED?
161 004770 001046 BNE CKDONE :BRANCH IF NO
00M772 105737 000405 TSTB  RsREL :IF THE PROGRAM HAS ALREADY BEEN RELOCATED THEN ALSO
ng 103%59 BMI RSbOER : "PLACE THE PROGRAM BACK IN LOWER CORE
5558 112757 000200 000405 MOVB  #200, J8REL t OTHERWISE PREPARE TO RELOCATE

;RELOCRTE THE DIAGNOSTIC TO HIGHEST AVRILABLE MEMORY

00S006 004767 00155M JSR PC,PNTMES ; TYPE “RELOC"
005012 042522 047514 000103 .gegﬁz /ReLOC/
005020 01370S 000340 MOV J8MAXMEM, RS ;PREPARE TO LORD THE PROGRAM IN THE HIGHEST
;AYAILABLE MEMORY
005024 O1444S es: MOV -(RY),-(RS) ;RELOCATE THE PROGRAM
00S026 020427 000430 CHMP RY, 8BEGIN-50 ;NEITHER RELOCATE NOR TEST LOCATIONS LOWER THAN BEGIN-SO
00S032 101374 BHI 4]
005034 00016S 000050 JNP SO(RS)

; #RELOCATE THE DIAGNOSTIC BACK TO LOWER MEMORY

NN LN RTU ULV MMV R RV VRV TVRVLNIFU N YT M PV MU VMLV MY AU MUY PUFUNY

O O L T TS NN E R AR R A AR A

00SON0 013705 000346 RELOER: MOV J1SAVRS, RS : RESTORE RS
, 00SO44 106737 (00040S TSTB  9#REL : 1S DIAGNOSTIC IN RELOCATED STATE?
| 005050 100016 BPL CKDONE *BRANCH IF NO
| 005052 3%2704 000430 8 ngg ?SE?{"}EEsE“ :PREPARE TO RELOCATE THE PROGRAM TO LOWER CORE
&m& m%% 000340 CMP RS, J8HAXMEN
| 005064 103774 BLO 28
| 005066 305037 000405 CLRB  J#REL
| 005072 010537 000346 MOV RS, 38SAVRS :SAVE RS
, 005076 012706 000500 MOV #BEGIN,SP 'RESET STACK TO LOKER MEMORY
005102 010637 000350 MOV SP, 98SAVRE :*BEGIN® USES THIS TO RESET THE STACK.
l 005106 000137 005112 CKDONE ; Jl}P 33{ OWER :TRANSFER THE PROGRAM CONTROL TO THE LOWER CORE
|
00S112 105737 000315 LOWER: TSTB  @¥SAVKBB :HERE DUE TO #C TYPED?
005116 001073 BNE $TPSTK *BRANCH IF YES (TYPE ERROR STACK)
%lmmowwmmq TSTMM: JSR PC, MEMMNG Hﬁﬁmgmmwmmmmmmm
| 2202 00S124 10S737 000276 TSTB  J#MMAVA 1S MEM. MANAG. RVRILABLE ?
2203 005130 001462 BEQ ENDPRS SBRANCH IF NO .
2204 005132 000402 BR SCNTMHN +BEGIN TESTING RBOVE 28K
' 2205 005134 004767 002052 CONTMM: JSR PC, LIPMM :GO TO UPDATE MEM. MANAG. REGISTERS
' 2206 DOSI40 012703 000324 SCNTMM: MOV sLOWTWO  R3 :MAKE R3 POINT TO THE LOCATION LOWTWO
gsgs 00Si44 004767 002160 JSR PC,GETS}Z ;oko§ﬂ£aﬁgasg;1gogsggg uxrnnr¥gsgxts 13-17
2209 00S1S0 012704 020000 MOV 20000, R4 :MAKE R4 POINT TO THE Léusér LOCATION IN THE BANK
2210 : POINTED BY PAGE ADDRESS REGISTER I (PARI)
2211 005154 020237 172342 CMP R2, 38172342 :1S THE CONTENT OF R2 LOWER THAN THE CONTENT OF
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DZKMAB.P11] PRRITY OR RELOCATE?
2212 ;PARL 7
R BoHe Lo L
£5id 8}! 8&63‘;&'% Ean“%ﬂ BheR  THaBRD° 1R A
2216 DOSIeM 162702 000200 SUB %200, R2
2217 170 004767 001650 JSR PC, MMREG . SET gsc ? 2
2218 179 9804767 002130 2s: TSR PC!GETSIZ * PLACE ITS 13-1? HIGHEST LOCATION TO BE TESTED
2219 :IN BITS 6-10 OF R2 usoooo IN RO AND BITS 0-12
2020 or LOCATION HIGHADD IN
2221 005200 004767 000020 JSR PC, MAXACR s GET THE ADDRESS OF nnx nen UNDER TEST
2222 005204 01000S MOV RO, RS
2223 005206 004767 002116 ISR PC.GETSIZ : PREPRRE TO SET UP LOCATION MAXMEM
2224 005212 004767 000006 ISR PC . MAXADR : RET THE MAXIMUM RDDRESS OF AVAILABLE MEMORY
2225 005216 010013 MOV RO’ (R3) :wND STORE INTO “MAXMEM™
gggg 005220 000167 174242 IMP CLAMEN GO TEST A 24K SLICE ABOVE 28K.
2028
gggg E@é?%?gi SUBROUTINE TO GET CURRENT 24K SLICE OF MEMORY ADDRESSES RBOVE 28K.
2231 :RO= ON Entnv- £160000 AND ON EXIT=HIGHEST VIRTUAL ADDR. UNDER TEST
2232 R1= LOW ORDER 12 BITS OF VIRTUAL TEST ADDRESS
ggga :R2= PAR BLOCK NO. CURRENTLY UNDER TEST.
2235 005224 010046 MAXADR: MOV RO -(sp) ;PUT_MAXIMUM AVAILABLE ADDRESS ON STACK
223% 005226 012700 172356 MOV 817235 : RO=PAR7 UNIBUS ADDRESS
2237 - #%BEGIN LOOP TO rxno PAR noonssé UNDER TEST
2238 00S232 162716 020000 2s: SUB auuon (SP) : DECREMENT VIRTUAL ADDRESS BY YK
2239 005236 0S011E BIS 1, (SP} :SET BITS 11:0 TO MAXIMUM VIRTUAL ,TEST ADDRESS
2240 00S240 020240 CMP RE -(RO) :DOES CURRENT PRR= TEST BLOCK NO.?
2241 005242 001410 BEQ s’ :BRANCH IF YES
2242 00SAYN 020027 172340 CMP RO,#172340  ;ARE WE AT PARO?
2243 005250 101370 BHI 28’ NG KEEP TRYING
2244 - #%END LOOP TO rrno PRR ADDRESS (INDER TEST
2045 005252 005720 15T RO)+ -SET TO PAR CURRENT
2246 005254 021002 MP(WQBMMMMMWWWWMMW
2247 D0S256 (003006 BGT 4§ :BRANCH IF YES (FALL INTO ENDPRS)
2048 00S260 012716 157776 MOV s15777s (SP)  EXIT WITH MAXADR= 28K SEGMENT TEST SIZE
2249 005264 012600 38: MOV (5P)+,R0 :SET RO TO MAXIMUM VIRTUA. TEST ADDRESS
2950 005266 062700 000002 ADD 2,R0’ *MAKE MAXIMUM MEMORY+2
SSEé 005272 000207 RTS PC’ *AND EXIT MAXADR ROUTINE
2053 005274 022626 4§: CMP (SP)+, (SP)+ sFIXUP STACK

2254 :AND FALL THRU TO ENDPAS.
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2255

2256
2es?
£

2261
2262

e’(732)

032777
001055
012746

012701

105721
001774

020227

103404
101026

004767
000404
010237

004767
011637
004765

00S04
114113

105021
00S043
105237
004767

012703
000742
004767
000756

O4-NOV-76 07:49_ PAGE Si
TYPE ROUTINE FOR ERROR STARCK

000020 173144 ENDPRS:
STPSTK:

177777
007744
000376
000310

000022

000020

ogio012
000312
001214

000312
001210

000314
001330

000376
000762

TYPSTK:

RETSTK:

es:

FRILNM:

PARFL:

LO4

¥ TYPE ROUTINE FOR ERROR STRCK

****

BIT
MOV
MOV

MoV
INC

BHIS
MOVB
DECB
BLT
1518
BEG
CMP

;gas ROUT{EE ZEIE 8 B?TgETERMEQUI F_TYPE QUT OF THE ERROR STACK

ONLY

20, 3SKR
ob
u- -(SP)

SENDPRG,RI

1375 R3
(SP)’

R1,J8ENDSTK

SELP

118, ,R2

RE ; IF ALL

TYPSTK

(R])+
RETSTK
R2, #16.

2%
PARFL

PC, TPADER
FRILNM

R2, 98DECWRD
PC, TYPDEC
(SP) , 98DECKRD
PC, $tPDEC

~(R3)
-(R1), (R3)

(R1)+
=(R3)
J#TYPCNT
PC,RPTOCT

$376,R3
RETSYK
PC, TPPRER
FRtLNM

ED OR NO

;ARE WE GOING TO TYPE THE ERROR STACK AND END OF PRSS?

:IF_NOT THEN GO _TO SEOP

i THE PROGRAM HAS REACHED THE END AND ERROR
:STACK AND END_OF PASS WILL BE TYPED OUT
:PLACE THE STARTING ADDRESS OF THE ERROR STACK
iFOR 0 TO 4K MEMORY IN RI

;IF WE HAVE GONE THRU THE ENTIRE
HQS THE END OF THE ERROR STACK BEEN RERCHED ?
;THEN GO TO TYPE END OF PASS

16 BITS OF THIS BANK HAVE BEEN CHECKED.

;BEEN CHECKED FOR ERROR THEN SEE IF THERE

: IS ANY MORE YK MEMORY BANK

s OTHERWISE CHECK THE BYT;YSTORED AT (R1)

sIF IT IS 0 WE WILL NOT

: IS THE_POINTER POINTING TO ERROR STACK BYTE
tMEANT FOR COLLECTING RDDRESS FRILURES FOR

: THE SPECIFIC MEMORY BANK

:IF NOT_THEN GO TO TYPE BIT NUMBER

;IF 1T IS POINTING TO THE STACK LOCATION INTENDED
:T0 COLLECT PARITY FAILURES THEN GO TO PARFL
: OTHERWISE TYPE "ADDRESS ERROR™

;PREPRRE TO TYPE THE NUMBER OF THE FRILING BIT
: IN DECIMAL

:GO_TO TYPE THE BIT NUMBER IN DECIMAL

:PREPARE TO TYPE THE PAGE NUMBER

: IN DECIMAL

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

;ENRBLE THE TYPE OUT OF ! WORDS

; _JYPE THE 4K BANK AND THE NUMBER OF TIMES
i THIS FAILURE WAS SEEN

:RESET SCRATCH STACK FOR EACH BIT PRINTED.

; TYPE “PAR ERR"
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2305
2306
2307

00sS440
005442
005446
005452
00S4S4
00SH&0
005466
005470
00S47Y
005502

00SS10
00SS516
00sS2e
005526
005530
00SS34

005536
005542

005546
005552
005556
005580
00SSe4
00SSe6

00S570
005574

END OF P

005002
004767
105737
001046
005237
032777

1015

004767
000ie?

002036
000315

000406
000040

001064
020104
021440
000406
001072
000042

gooote

000156
000250

001632
000344

000310

177752
000402

172762
040520
000

000312

04-NOV-76 07:49 PAGE 52
ASS

MO4

i ¥ END OF PRSS

$EOP:  CLR
J

B
TYPEOP: JSR

ACT11: gOV

TYPE “END PASS™ RND DISABLE PARITY.
RL.SO SERVICE ACTI
AND EVERY CONSECUTIVE PRASSES UNLESS BIT 4 OF $SWREG 1S HIGH

R2 :SET R2= PARITY MODULE DISABLE CODE
PC,PARITY G0 DISRBLE PARITY MODULES IF SELECTED.
J85AVKBB : CONTROL-C TYPED?
CTLC :BRANCH IF YES-RESTORE LOADERS AND HALT-
JSPASS s INCREMENT PASS COUNT
CH? JSWR + “END Pn§§ #XX" PRINTOUT WANTED?

11 ' BRANCH
PC, TPCRLF : TYPE CR, LF AND “END PRSS #”
/END PASS #/
ausPnss J$DECWRD :GET PRSS COUNT

TPDEC :TYPE IT

asﬁa RO :GET THE'MONITOR ADDRESS
SDORGN *IF NONE
PC,RLODER : RESTORE XXDP MONITOR

RETURN Y0 ACTII MONITOR.

s ¥ SERVIgEPXXDP/RCTll

SO0RGN: JMP
RLODE": JSR
MOV
4s: MOV
CMP
BHI
RTYS

J$SENDRD - JUMP TO ACT SERVICE

JURESTRT :REPEAT TEST IF NOT UNDER ACT11/XXDP

PC, CLRMM -STOP MEMORY MANAGEMENT SO CAN RESTORE LOADERS
J85AVRY , RY *RESTORE RY WITH SAVPY

-(RY),-tR5) *RESTORE LOADERS

R: L I#ENDSTK

PC :RETURN FROM RLODER CALL

; CONTROL C HANDLER

CTLC:  JSR
JMP

PC,RLODER ; RESTORE ABS LOADER

APTHLT :IF NOT APT HALT AT FATHLT
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5383

017637
010346
010046

010103
004767
013703
110337

010346
012703
013743
005043
113713
016643
011143
010042
005042

001002

O4-NOV-76 Q7:49 PAGE S3
ERROR HANDLING ROUTINE

000000 000402

00ie04
00031e
000403

000376
000306
000402
000006
000004
000004

002016
000022

000277
000300

000301

000377

000001
000400 172456

ERROR:
1%:

; SETUP BANK 0.

6S:

ERRTYP:

18:

c3:
3%:

cs:

NOY

¥ ERROR HANDLING ROUTINE

MOV
MOV
MOV

MoV
JSR
MOV
MOVB

MOV
MoV
MOV
CLR
MOVB
MOV
MOV
MOV
CLR
MOV
BIC
BIC
BIS
MoV

PROGRAM COMES HERE ERCH TIME AN ERROR IS ENCOUNTERED THIS
ROUTINE TYPES OUT THE ERROR MESSAGE IN THE FORMAT GIVEN ERRLIER

J(SP), J¥SFATAL

R3, -(5P)
Ru,-(SP)

ggﬂg TgE LOCATION SFATAL WITH THE ERRCR NUMBER
:AND RO ON THE STACK

IN FATAL FOR APT

1,R3
Pc GETBNK
J4PBNK  R3

R3, JuSFATAL+]

P3,-(SP)
4375,

R3
BOPR:FLG -(R3)
(R3)
alSFRTRL (R3)

;GET VIRTURL ADDRESS UNDER TEST FOR GETBNK
:GET BANK NO. UNDER TEST INTC PBNK
:GET_BANK UNDER TEST

:STORE FAILING BANK NO. FOR APT

; TEMPORARILY STORE R3
:MAKE R3 RS THE STACK POINTER
:OUTPUT THE WORD STORED AT

;PUT ERROR NO. ON ERROR STRCK

B(SP),-(h2) *PLACE THE RETURN PC AT (R3)

(R1),2(R3) :PLACE BRD DATA

n?ksgna) :AND GOOD DATA ON THE STACK

4(R3), (R3) : TAKE THE

RO, (R3) sEXCLUSIVE OR OF GOOD AND BRD DATA
4(R3),R0 170 FIND THE BITS THAT FAILED

RO, (RY) :AND PLACE IT ON THE STACK

8ENDPRG-.-24. RO} THIS CODE BRINGS THE RELQTIVE ADDRESS
PC,RO :0F THE STARTING OF THE ERROR STACK
fé%, RO :FOR THE SPECIFIC 4K BANK

63

(SP)+ :RESTORE THE STACK POINTER

2$TYPENB :DISABLE ANY TYPE OUT

J4SPRERR *IF THIS IS PARITY PROBLEM

33 :THEN GO T0 3§

(RO)+ *OTHERWISE INCREMENT THE ERROR STACK PGINTER BY 1
9%#SADERR :IF THIS IS ADORESSING PROBLEM

3 s THEN GO TO 3§

(RO)+ xncnsnsnr THE POINTER RO BY |

(R3) :1S BIT 15 OF (R3) SET?

4$ *IF NOT THEN GO TO 4§

$377, (RO) :OTHERWISE SEE IF THIS ERWOR HAS OCCURED 377 TIMES
13 +IF SO DON’T BUMP ERROR COUNT

(RO) * INCREMENT THE ERROR COUNTER BY 1

#1, (RO) sMORE THAN 1 ERROR OCCURRED ON THIS BIT?

4
#400, JSKR
4§

:BRANCH_IF NO ,
:STOP ERROR PRINTOUT RFTER 1 WANTED? .
'BRANCH IF YES (DON’T T(PE ERROR)
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2428 OCS7?M 105237 003277 ~g: INSB QsTVEENB :ENRBLE TmE TYPE OUT ROUTIME
249 00 108737 020330 *: 758  Je3PRERR :PARITY ERROR?
2410 006008 00141l BE2 6§ :BRANCH IF NO
2411 00476 00406 JER PC, TPPRER :ELSE rvps "PAR ERR"
2412 00812 DOOMIL BR g§ :AND DON'T rssr INDIVIDUR! BIT FAILURES.
2413 006014 105737 000301 TSTE  &8$ADERR : ADORESS ERROR?
2414 006020 301403 8EQ b$ :BRANCH IF NO
2415 006022 ON7b, DICME JSR PC, TPADERR PRINT =ROR ERR"
4.6 00s026 0004C3 B8R 13
2417 906030 105720 &3: TST8  (RD)+ sPOINT TO NEXT ENTRY IN ERROR STACK
2418 006032 006313 ASL (R3) +1S THERE STILL AN ERROR BIT SET IN ERRCR.
2418 006N 00!34e . BNE 2 ‘BR IF YES - KEEP FILLING ERROR STACK
2426 008036 112737 00000S D0IC3:i4 BS: MOVE 86, 38TYPCNT :TELL TYPOCT TO TYPE 6 WORDS OF ERROR STACK.
) :THE STRACK POINTED BY R3
24022 006DNM  00MTB? 001150 ISR PC.PUTADR 1GO TO THE SUBROUTINE TO PLACE THE ADDRESS IN Rl
2423 ‘AT LOCATIONS (R3) AND (R3-2)
ea;tae; 006050 0ON787 000622 ISR PC, TYPERR - TYPE ERROR STRCK (7 WORDS)
2426 00BOSY 005037 000300 108:  CLR J8SPRERR :CLERR RODRESS/PARITY ERROR FLAGS
2427 006060 012600 MOV (SP)+,RO RESTORE RO
2428 006062 012603 MOV (5P)+'R3 :AND R3
2429 DOGOEN | 000420 FNDERR: TSTB  QsSENV :ARE WE RUNNING UNDER APT?
2430 006070 001404 BEQ F2 3 :1F NOT THEN TEST FOR HALT
2431 006072 012737 000001 000400 MOV 81, oeSMSGTY :OTHERWISE INFORM THE APT
gg 006100 000443 BR FRYMLT :GOTO FATHLT AND WRIT FOR APT.
24N 006102 01024 28: MOV R2,-(SP) :SAVE R2 TEMP
aa::% 006I10N 005777 172340 ST 3SHR 8052 R;OPER OPERATOR REQUIRE THE PROGRAM TO HALT
2437 006110 100405 BMl 4$ :1F SO THEN HALT ON ERROR
eazg :CHECK FOR CONTROL-C KEY
eam 006112 OON767 DO1546 JSR PC, CHECKC ; g@ cmﬂ;ouanTrpso THEN PRINT ERROR HISTORY
o442 006116 105737 020042 78: ISTE  Js42 :ARE WE RUNNING UNDER RCT?
2443 00Bl22 001401 BEQ 1 :BRANCH IF NO
2445 006124 000000 ys: HALT :PROGRAM HAS HALTED ON ERROR, R1 IS POINTING
2445 70 A LOCRTION WHICH SHOULD HAVE CONTRINED
247 :THE WORD STORED IN RO
2448 006126 012602 6S: MOV (SP)+ R2 :RESTORE R2
2449 006130 062716 000002 RDD 82, (SP) *RESTORE THE RETURN ADDRESS
eaqss? 0061 000207 RTS PC’ RETURN FROM THE SUBROUTINE
2452
2453
2454 006136 FATERR:
2455 006136 004767 000416 SEQERR: JSR PC, TPCRLF : TYPE “ERROR "
245 006142 051105 047522 020122 "RSCIZ /ERROR 8/
2457 006iS0 000043
mmq .EVEN
2460 006152 017637 000402 MOV 3/SP) J8SFATAL ;LOAD THE LOCRTION smmL WITH THE ERROR NUMBER
246] 006160 105237 %aw INGB  JsTYPUNT STELL STPNUM TO TYPE 1 WORD
24t2 DOblEM 012703 000376 MOV 8376, R3 :§TPNUM USES R3 AS STRCK
2463 006170 013743 000M02 MOV JsSFATAL,-(R3) ;PUT ERROR NO. ON STACK
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2464 DOBI7Y  00S743 ST -(R3) : §TPNUM R;OUIRES THIS
2465 006176 0047B> 000SBR ISR PC.FATYP : TYPE ERROR NO.
o4bb 006202 106737 000420 APTHLT: TSTB actsnv :RUNNING' UNDER APT?
2467 006206 00132¢ BNE -BRANCH IF YES
2468 006210 000000 FATHLT: HALT :FATAL ERROR OR #C HALT,
2469 006212 000137 000250 IMP JBRESTRT RESTART TST BUT DCN'T CLEAR PRSS COUNT
2470 +IN CASE' tC RESTART.
2471
N2
2473 ; PARERR
24974 PARITY TRAP HQNDLER
2475 conc MERE FROM A TRAP 10 |
3476 THIS ROUTINE ssnncris THE AVAILABLE PARITY MODULES A ) IF ONE
2477 HQS A PARITY ERROR BIT SET THE GET THE PRARITY ERROR RDDRESS

| o478 JAND cm. THE “ERROR™ ROUTINE TO PRINT ERROR MESSAGE.

| S:Q zr PRRITY ERROR BITS CAN BE FOUND R FATAL ERROR 1S DONE.
2481 REGISTER US AGE.
2482 :RO= HOLDS PRRITY MODULE ADORESSES
gg ‘R1= GETS ERROR RDORESS FOR "ERROR™ CALL.
24685 006216 012637 D003SE PRRERR: MOV (SP)+, 98PARSP  ;SET PARSP TO RETURN RDDRESS
2486 006222 011637 000360 MOV (SP),d8PARPS  :SAVE PSW FOR RETURN
2487 006226 013706 000350 MOV 38SRURG, SP :AND RESET THE SP SINCE NOT ENOUGH STACK ROOM

70 COMPLETE THE ERROR SERVICE ROUTINE.

2489 006232 010067 000132. MOV RO, SAVRO :SAVE RO DURING PARITY SERVICE

| o430 006236 010167 000130° MOV R1’SAVR] :GAVE R] DURING PARITY ssnvxcs
2481 00eM2 013701 000352 MOV S8PARMAP, R :GET PRRITY AVAILABLE MAP
gg 006246 012700 172100 MOV $172100, RO :RO= FIRST PARITY RDDRESS.

| 2494 006252 005701 ST Rl :ANY PRRITY MODULES AVAILRBLE?

. N9 0062SM 001442 BEQ 4§ :BR IF NO -FRTAL ERROR-
249 006256 000241 CLC
2497 006260 006001 .18 ROR Rl :SHIFT PARITY MAP BIT INTO C BIT.
2438 D0beRe 103005 BCC 28 BRANCH IF THIS PARITY MODULE NOT AVAILRBLE.
2439 006264 005710 15T (RO) :PARITY MODULE ERROR BIT GET?
2500 006266 100406 BM] 38 BRANCH IF YES -CALL ":RROR ROUTINE
2501 006270 020027 172136 CMHP RO, 8172136 ;nor: ALL PRRITY MODULES
2652 006e74 002732 BGE g’ :BR IF YES- GO TO FATAL ERROR CALL-
2503 006276 062700 000002 2s: RDD 82,R0  ;POINT TO NEXT PRRITY RDDRESS
2504 006302 000766 BR 18’ :RND KEEP TRYING )
235 DOe30M 042710 100000 3s: BIC nooooo (RO)  :CLERR PARITY ERROR BIT.
25% 006310 011001 MOV (RD) Ri :GET PRRITY MODULE CSR
2607 006312 005131 ROL R] SHIFT ERROR RDORESS BITS 11-5 INTO 15-9
2508 006314 006101 ROL Rl
2509 006316 006101 ROL Rl
2610 006320 006101 ROL R]
2611 006322 042701 000777 BIC 4777,R1 ;SAVE ERROR ADDRESS ONLY
2612 006326 105237 000300 INCB  9#SPRERR TELL “ERROR® PARITY ERROR CALL.
2513 006332 004767 177242 ISR PC, ERROR rsnnom REPORT ERROR MESSAGE
gig 006336 0000S0 SO illiilERROR NUMBER SOill!li
251t D06M0 016700 000024 MOV SAVRO, RO :RESTORE RO
2617 006344 016701 000022 MOV SAVR!I'RI ‘RESTORE R1
2518 006350 013746 000360 MOV J8PARPS -(SP)  ;SET RETURN PSW ON STRCK
2619 006354 013746 000356 MOV J8PARSP, -(SP)  :AND SET RETURN ADORESS ON STACK
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sgg? 006360 000002 Ril -RETURN TG TEST WHERE PARITY TRPP OCCURRED.
2522 -COME HERE IF NO PARITY ERROR FLAG FOUND SET
2623 076362 48
2524 006262 004767 177850 ISR PC,FATERR - »ERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT

' ESESESES 006366 O000SI gl """ERROR NUMBER Sl#zsxss
2527
258 :RO+R] ARE SAVED HERE FOR PARITY TRAP DUE TO INSUFFICIENT
2629 :STACK SPACE BETWEEN 500-4S0.
2530 006370 000000 SaVRO: 0 :SAVE RO DURING PARITY TRAP SERVICE
5335 006372 000000 SAVRI: O :SAVE R1'DURING PARITY TRAP SERVICE
2633
2SN, 006374 105737 000277 TPADER: TSTB aarvpsna : TYPE ERROR?
2635 006400 001406 BEQ :BRANCH IF NO
263% 006402 004767 000160 ISR PC PNTMES : TYPE CR, LF AND "RDR ER"

| 2837 006406 042101 020122 051105 _ASCIZ /ADR ERR/
2638 006414 000122
639 .EVEN
gg:? 00e416 000207 18: RTS PC
2542 006420 105737 000277 TPPRER: TSTB  28TYPENB :ERROR PRINTOUTS ALLOWED?
2643 006424 DO1406 BEQ 18 :BRANCH IF NO
2544 DOS426 004767 00013 JSR PC PNTMES GO TO TYPE CR, LF AND "PAR ERR"
2645 006432 080520 020122 051108 RSCIZ /PAR ERR/

, 254 DO6Y4D 000122
542 .EVEN
2G48 DDeu42 000207 1§: RTS PC
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TYPE OUT ROUTINE
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000002

8*—00
=R
W~

58
Frodt

Z

000004

- 00
Pt Gt bt Pt
°~.'88.-§

000022

000001
0101e6 (0C002

132737 000040 000421
737 177564
10037 177566

00N767 177706
000
004767 177762

000020 171654
123737 (000042 000046

O4=-NOV-7E 07:49 PAGE 57

EOS

i TYPE OUT ROUTINE

NOTYP: MOV
4$: 1578

STYPE: MOV

es: MOVB

4s:
RETTYP: INC

$TPCHR: BITB
BNE

cs: TSTB
BPL

4S:
PCRLF:

EXTYP: RTS
TPCRLF: JSR

PNTMES: BIY

THIS ROUTINE IS USED BY THE PROGRAM TG TYPE OUT ANY CHARACTER

Rl,-(5P)
2(5P) RI
(R1)+ :1F THIS TYPE OUT HAS BEEN SUPRESSED THEN
4§ : PREPARE TO RETURN
RETTYP
RL,-(SP) :SAVE Rl
RO’ -(5P) :AND RO ON THE STACK
4(5P) Ri :PLRCE THE ADDRESS OF MESSAGE TO BE TYPED IN Rl
(R1)+.R0 :PLACE THE BYTE TO BE TYPED IN RO
4§ IF IT IS END OF MESSAGE THEN GO T0 4§
sg.srpcun :OTHERWISE GO TO TYPE THE CONTENTS OF RO
(SP)+,RO RESTORE RO
R1 :CAUSE R1 10
81,R} *POINT TO EVEN ADDRESS
m '2(5P) *MODIFY m RETURN ADDRESS
(SP)+,R1 :RESTORE R
EXTYP' * AND RETURN VIR RTS PC

840, USENVM ;oave TYPE OUTS BEEN DISABLED?

4§ S1F so THEN RETURN FROM THE SUBROUTINE
288 TPS *WAIT HERE
2¢ :UNTIL THE PRINTER IS READY
RO, 388TPB :LOAD DATA TO BE TYPED INTO DATA REG.
extyP *RETURN
PC, STYPE
(185¢12> s CR/LF
PC : RETURN
PC, PCRLF s TYPE C
STYPE : NOW co ro TYPE THE REST OF THE MESSAGE
#20, 3SWR annrours ALLOWED?
NOTYP :BRANCH IF NO
aaua 3146 RUNNING UNDER ACT 11?7
NOTYP :BRANCH IF YES -NOT PRINTOUT-
TPCRLF :SEND CR/L° AND TYPE MESSAGE.
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£ Qo Tvee ' Jut A DELIHRL NIJMBER
% ROUTINE TO TYPE OUT A DECIMAL NUMBER
{# meeeccccccccccccmccccceccrcncccncaaa
;l
! g THIS ROUTINE 1S USED TO CONVERT THE CONTENTS OF LOCARTION
3 DECWRD TO DECIMAL NUMBERS AND TYPE THEN FOL_OWING 3 SPACES
177732 TYPDEC: J3R PC,PCRLF « TYPE CR/LF
STPDEC: CLR -(SP)
000312 MOV 2sDECWRD, -(SP)  ;GET THE WORD THAT HRS TO BE CONVERTED TO A
:DECIMAL NUMBER
000012 28: SuB $10., (SP)
BLT 4§ ég ;gs gunazn IN (SP) WAS LESS THAN 10. THEN
000002 INC 2(5P) :OTHERWISE ADD 1 TO THE LOCATION STORING 10'S DIGIT
BR 2§ *AND RETURN T0 2%
000012 4S: ADD 810., (SP)
000060 BIS 60, {SP) ;MAKE_THE CONTENTS OF (SP) A DECIMAL NUMBER
000020 MOVB  (SP)+.pS-2 *PLACE THE 1'S DIGIT TO BE TYPED
000060 BIS 260, (5P) *MAKE THE co~rsnrs OF (SP) R oscxnnL NUMBER
000007 MOVB  (SP)+,pS$-3 :PLACE THE 10°S DIGIT TO BE TYPED
177572 ISR PC,STYPE gosggcggps THE NUMBER IN DECIMAL FOLLOWEDL BY
030040 000060 E?Eﬁz / 00/
£S: RTS PC -RETURN FROM THE SUBROUTINE
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262S
2626
2627
2628
2629
2630
eb3l
632

ce33
b3

e

635
2636
2637
cb38
2639
40
cbyl
o642
2643
2644
cby4s
cb4b
L 74
2648
cb4s
2650
2651
652
t 2683
= 1
| 2655
| 2€56
I 26587
r 2658
2659
26bl
2662
2663
cbbd
cbbs
26bb
2667
2669
670
Y4
672
2673
2674
267s
2676
2677

c(c32)

OCTRL TYPE OUT ROUTINE

4
i

i
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7
=8

¥ 2
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020000 171544 TYPERR:

177634
300012

000314
000004

177500
0Co040

000006

000060
177512

177776
000314

OCTTYP:

TYPOCT:

cs:

RPTOCT:

FATYP:
STPNUM:
4s:

OCTXT:

GOS

i OCTAL TYPE OUT ROUTINE

B
RTS

THIS ROUTINE IS USED_TO_TYPE OUT THE CCTAL VALUES
CONTROL SHOULD COME TO THIS ROUTINE WITH R3 PCINTING TO
THE LOW ORDER BITS (I.E. BITS 0-15) OF THE ADDRESS TO
E TYPS? WHERE RS R3-2 SHOULD CONTARIN THE HIGH QORDER RITS
TS 16 8 17). CONTENTS OF LOCATION R3-1 RND RO ARE
DESTROYED BY THIS SUBRQUTINE
$ETEET¥$g25 SHOULD BE SET TO THE NUMBER OF WORDS THAT MAVE

850000 , 8SKR ; ERROR PRINTOUT WANTED?

:BRANCH IF NO
PC,PCRLF :TYPE CR/LF
PG’ TYPOCT :TYPE OCTAL NO.
oCtxT “RETURN VIA RTS PC
(R1)+ (R3)+ sLngg THE HIGH ORDER BITS AT LOCATION POINTED
(R1)+, (R3) :AND NOW PLACE THE LOW ORDER BITS
sTYPENT *ENABLE THE TYPE OUT OF ONE OCTAL WORD
84, -(R3)
(RY)
2s
RO
éga) +GET BITS 17 8 16 INTO RO
(R3)
RO
STPNUM
gc,srvpe . TYPE 3 SPACES
/
RO
36, (R3)+ :ENRBLE THE TYPE OUT OF & OCTAL DIGITS
(R3)
RO :PLACE THE CARRY FROM (R3) IN RO
860, RO op THE CONTENTS OF RO WITH AN ASCII O
58 $TPCHR : TYPE THE OCTAL NUMBER STORED IN RO
(R3)
?83) :PLACE THE CARRY FROM (R3) IN RO
RO :PLACE THE CARRY FROM (R3) IN RO
-2(R3) :IF WE HAVEN'T TvPED THE & OCTAL DIGITS
4§ :THEN REPEAT FROM 4S
J8TYPCNT IF ALL THE WORDS REGUIRED HAVE NOT BEEN
gETOCT :TYPED THEN REPERT FROM RPTOCT




DZKMAB.P11
2678
2679
2680
Sgax
2683
2684
2686
2687 0O70M40
2688 007044
2689
2690 007050
2631 00705
2692 007060
2693 00706M
2694 067070
2695 007074
26% 007100
2697
2638 007104
2699 007110
2700 0071ie
2701 007116
2702 0071
2703 007124
2704 007126
2705 007132
2706 007136
2707 00714¢
2208 007146
2708 007150
2710 007154
2711 007156
| 2712 007182
! 27’13
2714 DO7164
| 27.5 007166
2716 007172
| 2717 067200
2718
| 2719 007202
007206
007210
007212
60

VI YYYY
REGREY

7216
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001400
000276

0100C0
000004
007164
000340
177572
000278
172340
000200
172356

007600
172300

077406
172316
177572
Co0104

177366
O46440

176730

172354

MEMMNG:
MMREG:

171372

c3:

48:

SRETMM:

RETMN:

NOMM:
043516

UPMM:

?O

HOS

;# ROUTINE TO SET UP MEMORY MANAGEMENT REGISTERS

MOV

PROGRAM CONTROL COMES HERE TO DETERMINE IF THE MEMORY MANAGEMENT
IS AVAILABLE OR NOT, AND IF IT IS AVAILABLE THEN WHETHER
THE MEMORY ABOVE 28K IS REQUIRED TO BE TESTED OR NOT.

81400, R2
JSMMAYA

810000, 9SWR
RETMM

4, RO

sNOMM. (RO)+
4340, [RO)
34SRD
SsMMAVA

200, R2
Re, (R1)+
21,0172355

$

#7600, (R1)
8172300, R1
877406, [R])+
R1,$172316
4§
S3SR0

(RO)
#8USER, - (RO)
PC

(SP)+, (SP)+

PC, TPERLF
/ND MNG/

PC,FATERR
SRETMM

d8172354,R2
MMREG

;CLEAR THE BYTE THAT IS SUPPOSED TO_INDICATE

s THAT MEM. MANAG. 1S AVAILABLE FOR TESTING

*HAS THE OPERATOR ASKED T0 CHECK MEMORY MANAG. ?
:IF NOT THEN RETURN FROM THE SUBROUTINE

sPREPARE TO SETUP TIME OUT VECTOR

*RETURN ADDRESS T0 NOMM

:AND WITH A PSH OF 340

:TRY TO REACH MEM. MANAG. SRO

IE 1T 1S AVAILABLE THEN SET MEM. MANAG. AVAILABLE

‘R1 IS POINTING TO PARO
:PARD WILL POINT TO BANK O

; SETUP PRR1-PARG

;PAR? IS POINTING TO THE 1/0 PAGE
;SETUP PDRO-POR?

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

;RESTORE STACK POINTER
; TYPE "NO MEMORY MANARGEMENT MESSAGE

:+ #ERROR* REPORT ERROR MESSAGE AND HALT AT FATMLY
s #EXENEERROR NUMBER So%¥¥#

; RESTORE TIME OUT TRAP VECTOR
: PREPARE TO UPDATE MEMORY MANRG. REGISTERS
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18 BIT

006101

B2REER

—

n

O 0= bt s

30*—-!’00-&
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016143
D0S043

116113
000207

105
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RDDRESS GENERRTOR

177776
000276

017777
004000

172340
010000

000001

177777

,*

H

s % THIS SUBROUTINE IS USED TO PLACE THE ADDRESS STORED IN Rl

¥ IN THE LOCATION POINTED BY R3. THE ADDRESS IN R1 IS CONVERTED

¥ TO AN_1 B}T RDDRESS ONLY IF MEM. MANAG. IS AVILABLE IN WHICH

¥ CRSE THE HIGH ORDER BITS OF THE ADDRESS ARE PLACED IN LOCRTIOMN
,: POINTED BY R3-2

’

: CLR -2(R3)
MOV RI, (R3) ;PLACE_THE ADDRESS STORED IN R1 IN LOCATION (R3)
1518 auﬁnnvn :1S THE MEM. MANARG. RVAILABLE ?
BEQ :IF NOT THEN RETURN FROM THE SUBROUTINE
MOV 1 -(SP) :SAVE RI
BIC 817777 Rl :CLEAR BITS 0-12 OF THE ADDRESS IN R!
BIC R1, (R3} :LEAVE BITS 0-12 GF THE ADDRESS IN (R3)
gég aqboo Rl :PREPARE T3 SHIFT R1 BY 12 PLACES
BCC 28 :GET THE NUMBER OF PAR IN Rl
ADD 8172340, R1 :GET THE RDDRESS OF PAR IN Rl
MOV (R1).R1’ :LORD RL WITH THE CONTENTS OF PAR
55? axoobo Rl
ESE ;{ :PLACE THE ADDRESS BITS 13-17 IN BITS 11-15 OF Rl
ggt EiRa) sPLACE BIT 17 IN LOCATION POINTED BY R3-2
ROL (R3)+ :PLACE BIT 16 OF THE ADDRESS
BIS R1,(R3) PLACE BITS 13-15 OF THE ADDRESS IN LOCATION (R3)
MOV (SP)+,R1 s RESTORE R1
RTS PC :RETURN FROM THE SUBROUTINE
H 3ET ADDRESS FROM THE RPT MAILBOX
;l'
LR THIS SUBROUTINE IS USED TO GET ADDRESS FROM APT MAILBOX AND
tx PLACE IT IN THE LOCRTION USED BY THE PROGRAM TO OEFINE THE
by MEMORY BOUNDRIES.
Sk PROGRAM CONTROL SHOULD COME TO THIS SUBROUTINE WITH Rl POINT-
S ING TO THE MEMORY TYPE IN THE APT MAILBOX AND R3 POINTING TO
¥ THE LOCATION+2 WHERE THE LOW ORDER BITS OF THE RDDRESS HAVE
;: TO BE PLACED

: MOV 1(R1),-(R3) :PLACE THE LOW ORDER BITS OF THE ADDRESS
CLR -(R3) :CLEAR THE LOCATION WHERE THE HIGH ORGER BITS

*HAVE TO BE PLRCED

MOVB 1(R1),(R3) :PLACE BITS 16 & 17
RTS PC SRETURN FROM THE SUBROUTINE
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DZKMRB.P11 CONVERT 18 BIT ACJRESS TO THE PAR FORM
2777
2778 :# CONVERT 18 BIT RDDRESS TO THE PAR FORM
8773 R
;l'
781 : g THIS suenourrng 1S USED TO CONVERT 18 BIT ADDRESS STORED IN
782 g LOCATIONS POINTED BY R3 AND R3+2 TC THE FORM IT WILL BE STORED
2783 : IN A PAR. THE RESULT IS LEFT IN R2. Rl IS LOADED WITH BITS
g;gg H 0-12 OF THE ADDRESS AND RG WITH 160000
2786 ’
2787 007324 105237 000315 §GTSIZ: INCB  J#SAVKER : PREPARE TO PLACE ADDRESS BITS 13-17 IN BITS
g;gg :0-4 OF R2
2790 007330 012201 GETSI2: MOV (R3)+.Rl
2791 007332 011302 MOV  (R3),R2 :LORD R2 WITH THE LOW ORDER BITS OF THE RDDRESS
2792 0073N 042702 017777 8IC 817727, R2 :CLERR ADDRESS BITS 0-12
2793 007340 0S2702 000040 28: BIS #40,R2’
27 007344 006001 4S: ROR Rl
2795 007346 006002 ROR R2 :ROTATE R1 AND R2 7 TIMES
27% 007350 103375 BCC 4§
2797 0073Se 105737 000315 TSTB  S#SAVKBB
2798 007356 001405 BEQ &S
2799 007360 105037 DO0315 CLRB  Q#SAVKBB
2800 007364 052702 000100 BIS $100,R2
2801 007370 000765 BR 4§
2802 007372 012301 Bs: MOV (R3)+.RI :PLACE THE LOW ORDER RDDRESS BITS IN Rl
2803 007374 012700 160000 MOV 160000, RO
2804 007400 040001 BIC RO, RI :LEAVE BITS 0-12 OF THE ADDRESS IN Rl
2805 007402 000207 RTS PC *RETURN FROM THE SUBRORNE
236;
2808
gggg 3 SUBROUTINE TO DISR3LE MEMORY MANAGEMENT
2811 o
2812 L% THIS SUBROUTINE IS CALLED TO DISARBLE THE MEMORY MANRGEMENT
Sgia o ¥ UNIT
2815 00740M 105737 000276 CLRMM: TSTB  2#MMAVA :WAS THE MEMORY MANAGEMENT ENABLED ?
2816 007410 001404 8EQ 18 :IF NOT THEN GO TO 1S
2817 007412 005037 177572 CLR J4SR0 :DISABLE THE MEMORY MANRGEMENT
2818 007416 105037 000276 CLRB  98MMAVA :AND DO NOT ATTEMPT TO TEST MEM. MANAG.
5353 007422 000207 18: RTS PC RETURN FROM THE SUBROUTINE
2821
2802 % GET BANK NO. UNDER TEST
2823 : CALLED BY ERRTYP AND TST13 TO GET BANK NO. UNDER TEST INTO P3NK.
2824 :REGISTERS
2825 :RO=POINTER TO PAR UNDER TEST
2826 :R3=VIRTUAL ADDRESS ON ENTRY
g% RO+R3 ARE RESTORED ON EXIT.
2829 DO7424 D10046 GETBNK: MOV RO, -(SP) :SAVE RO
2830 007426 010346 MOV R3’-(5P) :SAVE R3

2831 007430 042703 017777 BIC 817777,R3 :SAVE ONLY VIRTUAL BANK BITS
eg832 007434 052703 010000 BIS #10000,R3 ;SETUP R3 SHIFT BIT
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2833
2834

007440
007442
007444

88?44

00745y
007456

007462
746N
0O07466
007470

N7¢e

7476
007500
007502

000241
006003
1033/
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006303
062703
011300
006300
000300
110003

10337

12603
012600
000207
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SUBROUTINE TO DISABLE MEMORY MANAGEMENT

000276

172340

000312

004000 170736
000004
000122
000352
172140
100000

000352

000104

CLC

18: ROR R3 :SHIFT A BANK BIT
BCC 1% SUNTIL IN BITS <2:0> OF R3
ISTB  @MMAVA *MEF N8 MANRGEMENT UNDER TEST?
BEG s :NO EXIT

+GET PAR ADDRESS AND PHYSICAL annx NO.
ASL R3 MAKE R3 PAR RDDRESS OFFSET.
RDD £172340,R3 :MAKE FULL PAR ADDRESS.
Egg §§3’ RO’ :GET PAR CONTENTS
SWAB RO :SHIFT BANK BITS TO BITS «7:0»
MOVB  RO,R3 :SET R3 TO PHYSICAL BANK NO.

2s: MOV R3’ 38PBNK svons PHYSICAL BANK NO.
MOV (SP)+,R3 *RESTORE R3
MOV (SP)+ RO *RESTORE RO
RTS PC :RETURN TO CALLER

; PARITY ENABLE/DISABLE ROUTINE

THIS ROUTINE ENABLES OR DISABLES PARITY MODULES AND PRINTS ASSOCIARTED MEASSAGES.
IF PARITY AVAILABLE THEN BIT13 OF “REL™ IS SET AND "PAR™ITY IS PRINTED.
ALSO THE BACKGROUND TEST PATTERN (LOC. BRKPAT) IS SET=376

REGISTER USAGE.

= POINTS TO BUS TIMEQUT TRARP VECTOR (LOC. ¥)
Rl- HOLDS PRRITY MODULE UNIBUS ADORESS.

;R2= ON ENTRY HOLDS ENABLE/DISABLE CODE .

; IF R2=0 THEN DISASBLE
: IF R2=1 THEN ENABLE
R3= SCRATCH TO SETUP LOC. PARMAP WITH A MAP OF PRRITY MODULES PRESENT.
:CALL IS
; MOV ¢1,R2  ;ENARBLE CODE
: JSR PC,PARITY
PARITY: BIT £4000, ISKR : PARITY TEST WANTED?
BEQ 68 :BRANCH IF NO
MOV #4.RO :POINT RO TO BUS TIMEOUT ADDRESS.
MOV ust- -6,(R0)  ;SET RETURN FROM TIMEOUT TRAP T0 5§
ADD (RO) IN THE CURRENT BANK.
18: CLR au#nannp :CLEAR PARITY MAP HOLDER.
MOV 8172140, R1 ‘SET R1 TO LAST PARITY MODULE ADDRESS+2
MOV #100000.R3 :SET R3 TO PARMAP AVAILABLE CODE BEGIN.
28: MOV R2,~(RI) :ENRBLE A PARITY MODULE+TRAP IF NOT AVAILABLE.
EEE R3, J¥PARMAP :NO TRAP TO S§, SO SET PARITY AVAILABLE.
as: ROR R3 :SET!JP NEXT PARMAP BIT
B8CC 13 :BRANCH IF NOT DONE ALL PARITY ADDRESSES.
MOV %BUSER, (RO) :RESET BUS TIMEOUT TRAP VECTOR
15T R2 : 1S THIS A DISABLE CALL?
BEQ 3 'BRANCH IF YES (EXIT)
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007566
007572
007574
007600
007e06

007610
007614
007616
007624
007632
007636
007644

007646

00?7?7
80476
04751¢
7800
R04367
000053
152737
012737
004767
040520
000
007646
000405

LOS
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SUBROUTINE TO DISARBLE MEMORY MANAGEMENT

0003s2
176760
050040

176322

000040
000376

176722
O44See

157 J8PARMAP :WERE ANY PARITY MODULES FOUND?
BNE 4§ *BRANCH IF YES
JSR PC, TPCRLF :PRINT "NO PAR"
051101 .ASc1Z /Nb e@Rr/
EVEN
ISR PC,FATERR - sERROR® REPORT ERROR MESSAGE AND HALT AT FATHLT
53 : k¥R ¥EXERROR NUMBER S3kxk¥*¥
000405  uS: BISB 40, I8REL :SET PARITY UNDER TEST FLAG
000316 MOV 8375, 9%BAKPAT  }SET BACKGROUND PATTERN TO
s JORST CASE PARITY CODE.
ISR PC, TPCRLF sPRINT *TST PARITY"
054524 "RSCIZ /PARITY/
.EVEN
BR EXITC :AND EXIT VIA RTS PC

;GET MERE IF PARITY ADDRESS TIMED OUT TO LOC. 4
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DZKMRB.P11
2310 007650
2911 007652
g9le
2913 007654
2914 007EB2
2315 007662
2916
2917
2918
2919
2920
2321
2322
2923
2324
232S
2926
2327 0076k4
2328 007670
23929 007674
2330 007676
2331 007702
2932 007706
2933 007712
2334 007714
23935 007720
2336 007724
2337
2338 007730
2339
2340
eddl 007744
2342
2343
2344
2945
2946

022626
000737

142737
000207

000001
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SUBROUTINE TO DISABLE MEMORY MANAGEMENT

000040 00040S

000315
177560

177562
000200

000515
176834
020

175104

5%: CHP
BR

68: BICB

EXITC:

78: RTS

;CHECKC

MOS

(SP)+, (SP)+
33

40, J4REL
PC

;RESET STHCK FROM_TRAP
sKEEP TRYING PARITY ADDRESES.

;CLEAR PARITY TESTING FLAG
;RETURN TO CALLER

THIS ROUTINE CHECKS IF CONTROL-C WRS TYPED AT THE END OF EACH
sTEST OR IN THE ERROR TYPE ROUTINE.
: IF CONTROL-C TYPED THE PROGRAM IS RETURNED TO_LOWER MEMORY IF IT WAS
sRELOCRTED AND THE ERROR HISTORY 1S PRINTED OUT.
:FINALLY IT HALTS AT FATHLT.

CHECKC: CLRB
1STB

.=7744
ENDPRG: O

.END

J¥SAVKBB INIT CONTROL-C FLAG.
A8TKS v CHAR. TYPED?
EXITC R IF NO-EXIT VIR RTS PC-
ans sr THE CHAR TYPED.
caoo Ré CLERR Ths PARITY exr
83 R2 + IS IT CONTROL-C?
Extrc sBRANCH IF NO -EXIT VIR RTS PC-
<, J¥SAVKEB SELSE srons THE CHAR. FOR USE RS A FLAG.
PC’ TPCRLF s PRINT
y2{;
RELOER :GO RETURN PROGRAM TO LOWER CORE IF RELOCATED.

; THIS BEGINS THE STORRGE FOR THE ERROR HISTORY
tSTACK.FOR EACH YK BANK 18. BYTES ARE SAVED.
{ALSO THE RBSOLUTE LORDER AND XXDP CODE IS SAVED
;AFTER THE ERROR STACK.

:FOR 4K MEMORY SIZE THEN PROGRAM=7744422=7776




DIKMA
DZkMAB.P11
GBASE = 00COOD
ACOWL = 000000
ACOW2 ¢ 000000
ACPUOF= 000000
ACTIl  DOSE22

RD = 00000
RDS&? = ﬁiDUDS
RDDW10= 000C0O0
ROOK 1= 000000

APTSIZ 000724
RSUREG=

0000
ATESTN= 000000
' AUNIT = 000000

I
!

AUSWR = 000000
AVECT1= 000000
RVECT2= 000000
BRKPAT 000316

BEGIN 000500
' BRTIPSZ 001012
BUSER 000104

MACY1l 27(732)
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CROSS REFERENCE TRBLE -- USER SYMBCLS

3654
6384

g48
c3c8s

7934
1761
796

1007

901#
1765
817

271l

1111

1778
88l4

2886

1334
1781
2175

NOS

1336
1820%
2186

1451 %
c15b#

1633#
2900%

1669

1704%




- ———— it O ——— ——— @ —

Coh™A
CohMa8

CHECKS
CKDONE
CLRMEN
CLR
CNTSCP
CONT
CONTMY
CTLC
DECWRD
ENDPQS

ENDPRG
ENCSTK
ENDQ

g
e

Moyl 20032
CROSS REFERENCE TABLE -- USER SYMBOLS

P11

OCTBEN
X 16

001466
eptte
001E%
001526
0051 M
005570
000312
30527
07744

0083
022132
0c22
00377¢
004316

002342
002610

Pamd
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2440
2184

29278
2lNs

2339

cBisse

2230+

238s
eevl

1415
2083
2933

1094

2790s

16867
2206

2326+

29418
2342

1262

1702

1448

2202
%38

14024
1526
174964
1944

BO6

2608

1519 1526
23598 2513
24S4s 2524
2043 2al7e
2688%  2696#
1072 10758
1265¢ 1288
1410 1412e
15298  1SS3
1766 17698
1947¢ 2009

1553

2719

1611

2895

1686

28l
1206

2074s

1766

H3ZzEs

1782

179¢
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CROSS REFERENCE TRBLE -- USER SYMBOLS

c103s
cb633
25578
1012
cbul
893
8e9
e
1

TR

#

ACEReS
£ NNWD

PUTU == o pmt st p it B
Nf\l
ROR
i wx ax

383+

5358

ruru
FEE
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659

N,
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cSibs

2595
26458
oh778

£
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esa3

25278

COb

2?18

27228

£89S

2190#

2898

2839

2913%

1655#
206!

983
1106#

1611%
2071%
cccl#

25l 3#
cbyoR
2877
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DIkMRB.P1L

Rl

=%000002

=%000004

=700000S

N-NOv=?

2492%
2b5b#

1180#

SRS R

705
665
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RBLE -- USER SYMBOLS

5499
Sbl#
2829

659

QS4#
1125+
12
1390+
1467
1571
1769#%
1915#
cl4cH
2103
2497%
2S6S
270b#
2754#
110S#*
1190#
138S
1658#
1752#
c0l2s
2315#%
2887

692#
1031
1079
1234

15624
1675%

690

1060%
Bl7s

¢SO3#
cbbb®
2843+

S02#

elsz2
B84

cl9ls
1239

2193+

e48?

cbEo#
e71l%




EOB

DoKMR  MRCYLL 271732) Q4-NOV-76 07:49 PRGE 71

DZKMRB.P11 CROSS REFERENCE TRBLE -- USER SYMBOLS

SCOPE = 00C240 bly4s
QERR 006136 1206 1288 1331 1375 1463 1512
TSTK  00116M 898 10178

SETSWR 000656 323¢

SLFSIZ 00lIC24 9748

Sp =%00000% 665# 667 630 7074 7208 709+

1126% 1139 legb#  1233% 1237 123%%
1785 1788% 179 1808# 1809 lg_lﬂl‘

c0e8 2029 2
2249 2253 2cbS#  2270# 2290 2359
2428  a434s  2yus c449% 2460 2485
2563% 2564 2569 go7c% 2573 2607%
2619 2714 274l® 2757 2B29%  2830%

SR0 = 177572 7928 2695% 2709% 2B817#%
START 000200 673 6908
STRTDI 000302 7668 767 1665% 1694
SWAPRT 003320 7958 1786 1790 1819
SHHALT 001664 11868
SR 000450 8788 926 929# 934# 967 1070
2160 cebd 2320 2406 43S 2592
SWREG 000176 6838 929
SWli = 004000 bl3s
TBL 001600 iigs 11468 1147 1148 1149 1150
| TXS = 177560 7888 2928
TPADER 00637M es8s 2415 2S3us
TPCRLF 006560 699 el2e 2455 2588s 2596 27158
TPPREPR 006420 302 41} cs4es
TRYSR 001014 95] %7t
TSTGO 001666 118S 11888
| TSTMM  00S120 1075 22008
TSTREL 001320 BN 10608
TSTRP 897 899s
TSTSCP 001632 11768 1276
v TSTSIZ 001324 10618
| TST0 001702 1186 12048
| IST1 D021 N 11847 12848
TSTIO0 OOM46 1154 17408
TST1l 003774 1155 18658
P 1STie  OOM046 1156 13068 1975
TST13 (004320 1157 20074
TST2 907K ] 1148 13288
7573 00234 1149 13738 1482
TSTY 002612 1150 14618
TST8 002722 1151 1509
1576 003070 1152 15974
1517 003224 1153 16498
TYPCNT 000314 7808 887 2297% 2420% 24bls 26MB#
TYPDEC 006610 2289 2605
TYPENB 7548 75?7 2392 408® oS3y eS4e
TYPEOP (DOS470 23228
TYPERR 006676 242y 26404
TYPHEM 001152 10138
TYPOCT 006730 2643 26494
TYPSIZ 001130 %5 968 10078

TrPSTK 005316 22698 2275

1114
2640
1151

289l

2675+

1184
25690

1182

2%0e

1188
2872

1183

2935

1249

1154

1908

928
1417
1950
c2c38#
2388#
2557+#%
cblo#

1873

1155

1877

1156

2135

1157




DZKMAB.P11
LUPMN 007212

HRTHEH
$A

:

S

L
e

2

000120
000301
000278
005140
000410
00SS42
000156
000420
0042l
00540
000420
007324
003276
000334
177562
000432

000436
0OGH42

g

000430
000434

DckMR  MRCYLL 27173

CROS

2) 04-NOV-7
2& REFERENCE

935

-

C7:49 PAGE
RSLE -- USER S. 180LS
220S 27248
1379 1515

3 Ys

JSs N0

65 1Y

Ql» 94

127 128
1584 bl
181 1928
765 1227#%
7368 749
cclbs
-183%  1692%
23378
6768 2335
332 1176
950 1247
ee7e 23158
g872s
2359% 23t8#%
1133 27878
S48%
2330
738 742
Q49
B3Ss 243l#
Q57
953
1194 12798
16388  16M40
836 2319%
761 BB6#*
e7ee
beB
6138 1208
3
748 83748

1604
B 78
¥is 45
&9 708
95 98
131 1328
1628 165
198 199
1348%  1412%
1815+
2429 2466
eS76
2376 2460»
834s 0y
1281 13208
17138 1715
2326
2393 2409
1285 1329
1123% 1180

FO6

11
b1
73
99
140
1668
20y
1477%

2463

919

1322
1837¢

c4ob#
1374

1204

128

748
100
1M1

c0Ss
2336

13628
1839

2512#

1462

1284

i,
39
1018
144
1748

a413

1364
18844

1510

1328

14558
1886

1598

1373

1457
1977s

1650

1461

1495y
1979

1741

1509

27

CB8s

86
1138

1828
2l7s

1497

1866

1597

cBs

15818

1907

1649




CohMs  MRCYLL 27(732)
DIKMAB.Pl!

$TN = 00001M
$TPB = 177566
TPCHR cee
TPDEC 14
STPNUN 006766
$TPS = ]177SEM
STPSTK 00S306
$TSTM  D00302
STYPE DO64ED
SUNIT  O00ule
SUNITM 000306
SUSWR (000N
| ¥4 = 000362
§22 = 0077
§SM = 000200
. = 007746
SX = 000276

1797
604
1581
2580#
25768
cc9

1
cbbes
2578
2cb5s

ceS62e
840

6lbe
749
8

89
1907
731

Q4-NOV-76 D07:49 PAGE 73
CROSS REFERENCE TABLE ~-- USER SYMBOLS

1805 1830
1192 120Ss
15988 1638
2667
2327 2607
2583 2589
623 bo4s
7538 7573
1142 1205
2006 ela?

1865
1279
1650

2620

GO6

1906 2097
12858 1320 1329
1713 17418 1837
2es8
62Bs 6308 6364
7658 7678 7694
1287 1330 1374
2325¢ 2385 25858

1362
18668

6438

7748
1462
2718s

13748
1884

6B2s

7768
1511
2876

1458
19078

726

7798
1600
c834s

14628
1977

7278

826
1651
29058

1495
2008s

7298

829s
1742
29374




HOb

DcKMA  MRCYLL 27(732)  Q4-NOV-TE 07:49 PAGE 75

DJIKMARB.PL1 CROSS REFERENCE TRBLE -- MARCRO NAMES

COMMEN 1s

ENDCON 1

ERRLST 18 3 b 11 16 el 27 34 40 45 49 €3 57 bl 65

69 73 77 g; 86 qg 34 9; 100 1C8 112 116 A 131 éqg
14y 14 153 l 16l 16 173 17 181 186 J91 .98 G4 c(8 1

ESCRPE 18

oE TPRI 1

GETSIR 18

MSG 11828 l1M 12798 1281 13208 1322 13628 1364 14558 1457 14958 1497 15818 1583 1638s

LT 164?. 7138 1718 18378 1839 igg4s 1886 1977¢ 1979

NERTST 18 Sq4s 1192 1279 1320 1362 1455 1495 1581 1638 1713 1837 1884 1977

PLCERR 609 1220 1223 la3l 1400 1410 1826

POP 1s

PUSH is

REPORT s

SETPRI 1s

SETUP 18

SKIP ls

SLASH 18

STARS i S3u4s 621 686 685 723 725 732 795 805 832 875 877 1192 1203
1279 1283 1320 1327 1362 1372 1455 1460 1495 1508 1581 1596 1638 1648 1713
1739 1837 1864 18684 1905 1977 2006

SWRSU %

TYPBIN 18

TYPDEC 18

TYPNAM 1

TYPhUM is

TYPOCS 18

TYPOCY 18

TYPTXT 18

SERRNM 6098 129 1350 1479 1519 1526 1553 161l 1686 1766 1782 1791 1336 1944 207!

208
SFATAL 2 3 b 11 ég 2] 27 34 40 45 49 3 - S7 bl 65
144 147 183 157 161 165 173 177 181 186 181 198 204 208 213
SFTERR 6094 912 960 1072 1094 1262 2523 2719 2895
SSQERR 6038 120 1288 1331 1378 1463 1512 1601 1652 1743 1868 1908 2009

SSNEWT 14 S%4s 1192 1279 1320 1362 1455 1485 1581 1638 1713 1837 1884 1977

18 S48

S34s 619
S48 830
S94s 721




- ——

- e ——— -
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ZKkMAB.P11

ls

CokMAR  MACYLL 27(732)  O4-NGV-TE  07:49 PRGE 7

CROSS REFERENCE TRSLE -- MACRO

MES

106




DIKMA - MARCYLL 27(732)

DZKMRB.PL!
DD Y4
1628
238
ASL 114
BCC 1304
BCS 1312
BEQ 297
{ 42
5
S0
8GE 1025
BGT ecy?7
BH] 958
BHIS 1034
BIC 11185
831
BICB 2913
BIS 1382
793
BISB 2899
BIT %7
2320
BITB 1617
BLO 66l
1450
2082
BLOS 1029
BLY ec’S
BMI 698
BNE 634
1250
1828
2318
BPL 893
BR 673
1428
2032
€568
CLC 2021
CLR 692
14656
2695
CLRB 2190
C 660
105S
1316
1448
1690
1962
246
CHPB 1284
, 1951
CoM 1470
coMB elel

890
1672

1352
2026

1348
1333
2066

2543
2389

1083
1077
1349
2931

1390
2800

1070

978
1675
2449
1871
2498

933
1356

1238

1022

1099
1749

5843

2746

1050
1386
160
182
2203
2691

1354
1549
2033

1880

1249
2630

04-NOV-76 07:49 PAGE 78
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

cel4

1673

1802

1142
1800
47

2796

1185
1420
1634
1867
2e78
2798

1573
1662
2382

223%

JOb

1240
1808
2841

2835

1205
1425
165
190
2329
cBlb

1758
1699

2383
2384
1813

1254
1956

oL

-
~
0
~

1343
€088

1287
1476
1742
1343
e414

2243
2091
2742

26bb

1928




CCkMA

MRCYLl 27(?32)

DZkMRB.PL1

OEC
DECB
MALT
INC
INCB
JnP
JSR

MOV

1625
2673
632
1233
2461
898
676
1039

1375
1743

2928

Q4-NOV-76 07:49 PAGE 79
CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

2388

640
194
141
2648
2146

319

1186
1535
2636
e1??

S60
1094

244s

!
1843
2787
2%94
b3
1106
1479
1868
2207
2339
2583

bbb
g9l
949

2468
2§70
1574
e2eh

64
1128
1512
1875
2217

2348
2588

690
839
953
1054
1114

2758

2238
1530

1062
1807

1247
2202
2559

1966
2338

2805

1575

1079
2245

1809
e3dl?
2739

2849

1633

1131
2399

1877
2815




MRCYLl 27(?32)

DZKMA

DZKMRB.P1]
.ABS 591
.RSCI2 670
2903
.BYTE 780
.ENRBL 1
ésg
1321
1486
1714
1978
.EVEN 671
2894
JIF g8S
866
1322
1581
1866
CIFF bee
1204
1373
1597
1865
JIF 59y
.IRP 1192
LIST 1
70
145
cl?
209
1378
1598
1871
2304
.MACR 609
.MACRO 1
MCALL Sqy
JMEXIT 873
NLIST 1
70
145
217
1209
1378
1598
1871
2304
.PRGE 634
2156
.REPT 1
.SBTTL 619
1713
2808
CTITLE g9y
.WORD 8l7

700
2936
782

04-NOV-76 07:49 PAGE 80
CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

1014
844

1876
84S

87

1328
1509
1740
2007

833

626

2140
8SS

875

1329
1510
1741
2008
1015

686
875
1364
1638
1907
7eM
1281

el70
856

1143

2323
863

7¢4
1194
1364
1583
1839

LO6

2659

2716

1389

1461
1649
1906

2660

28

—
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 MOB

OckMA_ MARCYLL 271732) O4-NOV-76 07:49 PAGE 81
DZKkMAB.PLI CROSS REFERENCE TRSLE -- PERMANENT SYMBOLS

817 835 836 837 838 839 840 841 84e 845 847 848 g6l BES 8es
871 1236 1418

ERRORS DETECTED: O
DEFRULT GLCBALS GENERATED: O

¥ DZKMAB.SEQ/SOL. CRF /PAGNUM/NL : TOC=SYSMAC.CO, DZKMAB. P11
RON-TIME: 34 44 4 SECON os

RUN-TIME RATIO: 135/84=1]

CORE USED: 36K (71 PRGES)




0000000000000000000000000000000000000000000000000000000000000000000000011111111
33333333334 HHHHHHHHY5555555555666b666666777777777788888888889999999933000000000

11111111
c222222¢2




