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IDENTIFICATION

PRODUCT CODE : AC=-7990D-M(

PRODUCT NAME: CEMJADO 11/70 MEM 15T
PRODUCT DATE: 12-FEB=1979
MAINTAINER: DIAGNOSTIC ENGINEERING

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WwITHOUT

NOTICE AND SHOULD NOT BE CONSTRUED AS A (OMM]TMENT BY DIGITAL

EQUIPMENT CORPORATION, DIGITAL EQUIPMENT CORPORATION ASSUMES

38( :ES?ONSIBILIT! FOR ANY ERRORS THAT MAY APPEAR IN ThIS
UMENT.

NO RESPONSIBILITY IS ASSUMED FOR THE USE OR RELIABILITY OF
SOF TWARE ON EQUIPMENT THAT [S NOT SUPPLIED By DIGITAL CR
11S AFFILIATED COMPANILES.

COPYRIGHT (O) 1973, 1979 BY DIGITAL EQUIPMENT (ORPORATION
THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPURATION:

DIGITAL PDP UNIBUS MASSBUS
DEC DECUS DECTAPE
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ABSTRACT

PROGRAM CEMJA TESTS CONTIGUOUS MEMORY ADDRESS FROM 000000 10
17757776. 17 VERLFIES THAT EACH ADDRESS IS UNIQUE (AN ADDRESS
TEST) AND THAT EACH MEMORY LOCATION (AN BE READ/WRITTEN
RELIABLY (WORST CASE NOISE TESTS).

TH1S PROGRAM MAY BE USED TD ADJUST/MARGIN MEMORY.

REQUIREMENTS
EQUIPMENT
PDP=11/70 FAMILY PROCESSOR WITH 32Kk MEMORY

STORAGE
PROGRAM STORAGE - THE PROGRAM USES MEMORY 0-17777

PRELIMINARY PROGRAMS
DEKBA THROUGH DEKBF

LOADING AND STARTING PROCEDURE

LOAD PROGRAM INTO MEMORY USING ABS LOADER

LOAD ADDRESS 200

SET SW12 IN DESIRED POSITION (SEE SEC 4.0)

PRESS START.

ASTERISK "'+ WILL BE PRINTED AFTER EACH PASS.

“'CEMJA DONE:'* WILL BE PRINTED AFTER 6 PASSES.

PASS COUNT MAY BE MONITORED IN THE DISPLAY REGISTER.
NOTE: THIS PROGRAM SAVES THE LOADERS (BOOT AND ABS), TC
RESTORE THE LOADERS, RESTART AT 162.

ACT11 OPERATION

1F THE PROGRAM IS RUN IN QUICK VERIFY MODE UNDER ACT11 THE
PROGRAM IS DONE AFTER THE FIRST PASS.

SWITCH SETTINGS

SW15 = 1 OR UP,... HALT ON ERROR

NOTE: IFf SW15=1 WHEN AN ERROR OCCURS THE PROGRAM WiLL
HALT, AND THE CORRECT DATA WILL NOT BE LOADED (NTO THE
FAILING ADDRESS. 1F SW15 1S RAISED AFTER THE ERROR
TYPEOUT BEGINS THE PROGRAM WILL HALT WHEN THE TYPEQUT
COMPLETES, AND THE CORRECT DATA wiLL BE LOADED INTO
THE FAILING ADDRESS.

SWi4 = 1 OR UP.... LOOP SUBTES!
SW13 = 1 OR UP..... INMIBIT ERROR TYPEOQUT

SW12 = 1 OR UP....INHIBIT USE OF MEMORY MANAGEMENIT
NOTE: INHIBITING THE USE OF MEMORY MANAGEMENT (AN

SEQ 0003 |

———— ——— ———— e ——
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SEQ 0006 |
1
!
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BE DONE ONLY WHEN THE PROGRAM |5 STARTED.
1F THE USE OF MEMORY MANAGEMENT [S INHMIBITED THE LAST

WA

~
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1

1

ADDRESS AS TYPED BY THE PROGRAM WILL ONLY REFLECT THE
AMOUNT OF MEMORY UP TO 28K (LAST ADDRESS = 160000).

SWll = 1 OR UP..... INHIBIT SUBTEST ITERATION

SW10 = 1 OR UP..... RING BELL ON ERROR

SW9 = 1 OR UP...... DISPLAY ERROR COUNT IN DISPLAY
REGISTER .

SW9 = 0 OR DOWN... DISPLAY PASS (OUNT IN  DISPLAY
REGISTER

SW8 = 1 OR UP..... HALT PROGRAM UNRELOCATED & RESTORE

LOADERS.

..... USE 18 BIT UNIBUS MAPPING ONLY
(TEST ONLY FIRST 128k OF MEMORY)

"
o
-
o
©

SWé

SUBROUTINE ABSTRACTS
SCOPE

THE PROGRAM STORES IN R1 THE PC OF THE LAST TEST SUCCESSFULLY
EXECUTED AND MAY BE USED AS AN AID IN DEBUGGING IF THE PROGRAM
'BOMBS' BECAUSE OF A HARDWARE FAILURL.

ERRORS

THESE TESTS PRINT OUT THE PC WHERE THE ERROR WAS DETECTED, THE
FAILING ADDRESS, THE GOOD DATA, AND THE BAD DATA I.E.

PC=XXXXXX ADDRESS AAAAAA GOOD DATA GGGGGG BAD DATA BBBBBB

THE ADDRESS OF THE FAILING LOCATION [S THE TRUE 22 BIT
PHYSICAL ADDRESS.

NOTE: WHEN TESTING MEMORY LOCATIONS 0-77776 THWE PC TYPED WILL
BESTT EULTl?LE OF 100000 GREATER THAN RELFECTED IN THE PROGRAM
L N

THE ADDRESS OF THE BAD DATA IS IN (R2) =2

THE GOOD DATA IN RO

THE BAD DATA IN R3

THE ADDRESS OF GOOD DATA 1S IN R4 {(RANDOM DATA TEST ONLY)

WHEN AN ERROR 1S DETECTED WHEN EXERCISING THE MEMORY USING THE
WORST CASE NOISE PATTERNS, THE USER SHOULD RESTART THE PROGRAM
SELECTING PROGRAM #2(SEE SEC 9.1 FOR DETAILS) SELECTING ThE
APPROPRIATE PARAMETERS.  THE USER (AN USE THE PC AND ADDRESS
OF THE FAILURE TO SELECT THE PROPER CURE BANK(S) AFFECTED AND
ALSO THE  SPECIFIC PATTERN.  THIS ALLOWS MAXIMuM SCOPE
CAPABILITIES.

PARITY ERROR

SEQ 0005
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IF A PARITY ERROR 1S DETECTED THE PROGRAM wWiilL TYPE:
PARITY ERROR

P(=PPPPPP MEMORY ADDRESS 1S AAAAAAAA

PARITY ERROR REG=EEEEEE 2222222227 MARGIN

----------
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7.0
I.1

7.2

8.0

8.1

8.2

8.3

8.4

WHERE PPPPPP 1S THE CONTENTS OF THE PC WHEN THE PARITY ERROR
OCCURRED, AAAAAAAA IS THE ADDRESS OF THE WORD, EEZEEE IS THE
CONTENTS OF THE MEMORY ERROR REGISTER, AND 22727222227 IS TuE
MARGIN SETTING AT THE TIME OF THE PARITY ERROR.

AFTER REPORTING THE PARITY ERROR THE PROGRAM WiLL START OVER.
RESTRICTIONS

STARTING RESTRICTION
PROGRAM MUST NOT BE RELOCATED WHEN RESTARTING

OPERATIONAL RESTRICTION

PROGRAM CHECKS CONTIGUOUS MEMORY IF A PARJTY ERROR TRAP OCCURS
WHEN THE PROGRAM IS RELOCATED PROGRAM ACTION IS UNDEFINED. If
PARITY MEMORY 1S AVAILABLE OR SELECTED THE 3XOR9 TEST PATTERN
1S FOR PARITY MEMORY ONLY. DO NOT POWER FAIL THE PROGRAM WHEN
THE PROGRAM IS RUNNING RELOCATED.

MISCELLANEOUS

I1f THE PROGRAM HALTS IN THE TRAP/INTERRUPT VECTOR AREA
(0-1000), EXAMINE REGISTER 6 (THE STACK PTR). R6 CONTAINS THE
ADDRESS WHERE THE PC OF THE INSTRUCTION THAT CAUSED THE TRAP
ABORT 1S STORED. SEE ALSO R1 (R1 SPECIFIES THE LAST TEST
COMPLETED).

NOTE: THE PDP=-11/70 WiLL DISPLAY THE TRAP VECTOR ADDRESS+4& IN
THE ADDRESS LIGHTS. THUS A TRAP T0 & (BUS ERROR) WILL DISPLAY
10 IN THE ADDRESS LIGHTS.

STACK POINTER
THE STACK POINTER IS INITIALLY SET T0 520
AND IS RESET TO THIS VALUE AT THE START OF EACH SUBTEST.

PASS COUNT

SIX PASSES ARE REQUIRED FOR COMPLETION OF THIS PROGRAM; AT
WHICH TIME AN ‘""" WILL BE PRINTED. THE PASS COUNT MAY BE
OBSERVED BY TURNING THE SWITCH TO THE DISPLAY POSITION. ( THE
PASS COUNT 1S ALSO STORED IN LOCATION 1000.) THE PASS COUNT
SHOULD BE MONITORED IN THE EVENT THAT THE PROGRAM ENTERS AN
UNDEF INED LOOP..BLANK 1

ERROR COUNT

EACH TIME AN ERROR OCCURS, THE ERROR COUNT IS INCREMENTED.
THE ERROR COUNT CAN BE OBSERVED BY TURNING THE SWITCH TO THE
DISPLAY POSITION AND SETTING SWITCH 9. (THE ERROR COUNT IS
ALSO STORED IN LOCATION 1002.) THE PROGRAM WiiLL COUNT 17777(8)
ERRORS; THE ERROR COUNT IS5 NOT INCREMENTED PAS? TH1S
VALUE..BLANK 1

DISPLAY REGISTER

EITHER THE PASS COUNT OR THE ERROR COUNT 1S DISPLAYED IN THE
DISPLAY REGISTER. THE COUNT TO BE DISPLAYED IS CONTROLLED B
THE SETTTING OF SWITCH 9,.BLANK 1

SEQ 0007 |

{
f
Mo e . ———————
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8.5

POWER FALL

SEQ 2008
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;AND CHECKS DATA R
:A RANDOM # PATTERN (PROGRAM CODE RELOCATED),
;1 PATTERN.

:LOADING AND STARING INSTRUCTIONS
~ ;LOAD ADDRESS 200 AND STAR?I '
:THIS PROGRAM ALSO RELOCATES THE ABS AND BOOT LOADERS TC ALLOW TESTING

1

THE PROGRAM MAY BE POWER FAILED WHEN RUNNING. WHEN THE POWER
RETURNS THE PROGRAM WILL CONTINUE IN SEQUENCE.*+*CAUTION+* DO
NOT TURN POWER OFF/ON UNTIL THE MESSAGE 'POWER FAILED' HAS
BEEN TYPED. THIS 1S BECAUSE THE STACK MAY OVERFLOW.

EXECUTION TIME
EXECUTION TIME IS DEPENDENT ON THE AMOUNT OF MEMORY.

PROGRAM DESCRIPTION

THE PROGRAM VERIFIES EACH ADDRESS BY WRITING THE VALUE OF EACH
ADDRESS INTO 1TSELF STARTING AT LOCATION 20000 AND ENDING AT
THE LAST LOCATION IN MEMORY. THE VALUE OF THE LAST LOCATION
#2 1S TYPED ON THE TTY., NEXT THE VALUES WRITTEN ARE VERIFIED.
TO COMPLETE THE ADDRESS TEST THE COMPLEMENT VALUE OF EACH
MEMORY ADDRESS 1S WRITTEN STARTING AT THE LAST MEMORY ADDRESS
AND ENDING AT ADDRESS 20000. THE WRITTEN COMPLEMENT VALUES
ARE THEN VERIFIED. THE NEXT PHASE OF TESTING INCLUDES
READING, WRITING AND CHECKING MEMORY USING WORST CASE NOISE
TEST PATTERN. A SUBTEST 1S DEDICATED TO CHECKING THE PATTERN.
THE TEST PROCEEDS BY EXERCISING EACH BANK OF MEMORY USING THE
WORST CASE PATTERN. THE PROGRAM THEN CHECKS MEMORY USING
RANDOM DATA (RANTST). THIS ROUTINE MOVES THE PROGRAM CODE
THROUGHOUT MEMORY STARTING AT LOCATION 20000, AND RELOCATES
THE DATA BY A 32(10) WORD OFFSET ON  EACH  SUBSEQUENT
RELOCATION. 1.E., FIRST RELOCATION IS 10 20000, NEXT IS TO
20100, THEN 20200, ETC. AFTER RELOCATION THE CODE MOVED IS
CHECKED AGAINST THE ORIGINAL CODE (0-17776). WHEN THE RANDOM
DATA TEST IS COMPLETE THE PROGRAM THEN SUCCESSIVELY ROTATES A
0 BIT (ROTO) AND A *1' BIT (ROT1) THROUGH ALL OF MEMORY. WHEN
ALL TESTING 1S COMPLETE THE PROGRAM INCREMENTS THE PASS COUNT
(LOCATION 1000) AND RESTARTS BEGINNING WITH THE WORST CASE
NOISE TESTS. AN ASTERISK (+) wiLL BE TYPED ON COMPLETION OF
EACH PASS, AND WHEN 6 PASSES HAVE BEEN COMPLETED THE PROGRAM
WILL TYPE 'CEMJA DONE®' AND RESTART THE PROGRAM BEGINNING WITH

THE MEMORY ADDRESS TESTS.

NLIST MDD, MC

LIST ME

.ABS

LTITLE CEMJADO 11/70 MEM TST
.SBTTL STARTING INST & DEFINITIONS

:COPYRIGHT 1973,1979 DIGITAL EQUIPMENT CORP., MAYNARD,MASS.

THIS TEST CHECKS THAT ALL MEMORY ADDRESSES ARE UNIQUE USING ADDRESS TESTS
ELIABILITY OF MEMORY USING WORST CASE NOISE TEST PATTERNS
A ROTATING C AND ROTATING
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334
315
134
337
138
3139
340
341
342
343
344
345
346
347
348
349
350
351
352
353
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358
359
360
361
362
362
364
. 365
360
367
368
369
370
.14
372
373
374
375
376
377
378
379
380
381
3182
383
384
385
386
387
188
389

0000G0
000001
000002
000003
000004
000005
000006
000007
000000
000001
000002
000003
000004
000005

000001
000002
000004
000010
000020
000340
000200
000000
040000
140000
000000
010000
030000
004000

000004
000010
000014
0nN014
000014
000020
000024
000030
000034
0000€0
000064
000240
000244
000250
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STARTING INST & DEFINITIONS
OF MEMORY, TO RESTORE THE LOADERS RESTART AT 162.

STACK POINTER 1S SET AT 500
AN ASTERISK "«' WILL BE PRINTED ON COMPLETION OF EACH PASS
THE PROGRAM NAME WILL BE PRINTED WHEN TEST IS COMPLETE.

AND

:GENERAL REGISTER ASSIGNMENTS

;REGISTER ADDRESSES

RO=%0

PSW=177776
SLR= 177774

R1=%1
R2=%2
R3=%3
R4=%4
R5=%5
SP=%6
PC=%7
R10=%0
R11=%1
R12=%2
R13=%3
R14=%4
R15=%5
:STATUS REGISTER (PSW) BIT ASSIGNMENTS
‘ (=1 ;C BIT
v=2 ;v BIT
l=4 ;1 BIT
N=10 :N BIT
1=20 1Y BIT
PRTY7=340 :PRIORITY LEVEL 7
PRTY4=200 :PRIORITY LEVEL &
KM=000000 ;KERNEL MODE
SM=040000 :SUPERVISORY MODE
UM=140000 ;USER MODE
PKM=000000 ;PREVIOUS KERNEL MODE
PSM=010000 ;PREVIOUS SUPERVISORY MODE
PUM=030000 :PREVIOUS USER MODE
REG=004000 :SELECT R10-R15
:VECTOR ADDRESSES
ERRVEC=4 :ADDRESS OF ERROR VECTOR
RESVEC=10 :ADDRESS OF RESERVED INST. TRAP VECTOR
TBITVEC=14 :ADDRESS OF 'T' BIT TRAP VECTOR
TRTVEC=14 ADDRESS OF "TRACE' TRAP VECTOR
BPTVEC=14 ADDRESS OF °'BREAKPOINT® TRAP VECTOR
I0TVEC=20 :ADDRESS OF 10T TRAP VECTOR
PFVEC=24 :ADDRESS OF POWER FAIL TRAP VELTOR
EMTIVEC=30 :ADDRESS OF EMT VECTOR
TRAPVE(C=34 :ADDRESS OF TRAP VECTOR
TKVEC=60 :ADDRESS OF 1Ty KEYBOARD INTERRUPT VECTOR
TPVEC=64 :ADDRESS OF TTY PRINTER INTERRUPT VECTOR
PIRVE(C=240 :ADDRESS OF PIRQ VECTOR
FPEVE(=244 :ADDRESS OF FLOATING POINT INT. VECTOR
MMVE(=250 :ADDRESS OF MEM MGMT ERROR TRAP veCTOR

;ADDRESS OF STATUS REGISTER
:ADDRESS OF STACK LIMIT REGISiIER

SEQ 0010 |




CEMJADO 11/70 MEM 1S1

CEMJAD.P1T

09-FEB-79 11:18

000500

000100
040000
020000
010000
001000
000400
000100

104400
104000

000006
000000

L
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STARTING INST & DEFINITIONS

PIRQ=177772
UBREAK=177770
CNTRL=177746
1K$=177560
TKB=177562
TPS=177564
T1PB=177566
SWR=177570
DISPLAY=177570C

;INITIAL STACK POINTER SETTING
STKPTR=500

;MISCELLANEOUS BIT ASSIGNMENTS
BIT15= 100
040000
020000
010000
001000
000400
000100

MACY11 30A(10%52)

OO O— — —
TR RS IV P o
"wnn

;ADDRESS
:ADDRESS
:ADDRESS
:ADDRESS
;ADDRESS
; ADDRESS
; ADDRESS
s ADDRESS
;ADDRESS

OF
OFf
Of
Of
Of
OF
OFf
OF
OF

PROGRAM INTERRUPT REQUEST
MICRO BREAK REGISTER

11/70 MEMORY CONTRCL REGISTER
KEYBOARD CSR

KEYBOARD BUFFER

TELEPRINTER (SR

TELEPRINTER BUFFER

(ONSOL SWITCH REGISTER

CONSOL DISPLAY REGISTER

;MEMORY MANAGEMENT REGISTER ADDRESS ASSIGNMENTS
ADDRESS OF MEM MGMT REGISTER SRO

SR0=177572
SR1=177574
SR2=177576
SR3=172516

K1PDRO=172300
K 1PDR1=172302
KIPDR2=172304
K1PDR3=172306

KIPDR3=172312
KIPDR6=172314
KIPDR7=172316
KIPARO=172340
KIPAR1=172342
KIPAR2=172344
KIPAR3=172346
KI1PARL=172350
KIPARS=172352
KIPAR6=1?2354
KIPAR7=172356
:INSTRUCTION EQUATES
HLT=TRAP
SCOPE=EMT
:MISC. EQUATES
RW=6
upP=0

SR1
e LA Saz

" ADDRESS OF MEM MGMT REGISTER SR3

;ADDRESS OF KERNEL '1' PAGE
:DESCRIPTOR REGISTERS

;ADDRESSES OD KERNEL 'I' SPACE
;PAGE ADRESS REGISTERS

;SCOPE 1S AN EMT TRAP

:R/W BIT IN PDR REG ERS
:UP BIT IN PDP REGIS

SEQ 0011 |
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446
647
448
449
650
651

652
453
454
455
456
457
458
459
460
461

462
463
464
465
466
467
468
469
470
471

472

47%
474

475

476
677

478

479

480

481

4LR2

483
L84

485
486
487
488
489
490
&N

692
493
494
495
6496
497
498
499
500
501

P11

000000
000002

000004
000006

000034
000036

000046

000052

000100
000104
000106
000110
000112

000162
000166
000172
000174

000200
000204

000250
000252

000254
000260
000262
000264
00026%
000270
000272

000000
000000
000000

001126
000002
000034
001204
000340
000046
004304

000052
040000
000100
004567
000746
000207
000000
000000
000162
012706
004767
000000
000401
000200
012706
000157
000250
000000
000000

MACY11 30A(1052)

000664

000500
002016

000500
002376

000016

09-FEB-79 12:56 PAGE 13
STARTING INST & DEFINITIONS

CRLF:

RELFL:

SAVP(C2:

PONE :

PTWO:

.=0
.WORD 0 ;SPECIAL TRAP/INTERRUPT CATCHER IF PRO-
.WORD O ;GRAM HALTS AT O THEN ADDRESS WAS NOT

;LOADED PROPERLY FROM VECTOR.
.WORD  ERRTRP

.WORD RTI
.=TRAPVEC
.WORD  ERROR
.WORD  PRTY7
. =46

SENDAD

.=52

40000

.=100

JSR RS5.$PRINT
$SCRLF

RTS PC
.WORD 0
.WORD O
.=162

MOV #500,SP ;STARTING ADDRESS TO RELOCATE LOADERS.
JiﬂI PC,SRLDR
HAL

anoo PTWO

MOV #500,.SP :STARTING ADDRESS OF MEMORY TEST.
Jnsso aNSTART GO 10 START OF TEST
‘WORD 0 MEMORY MANAGEMENT TRAP VECTOR.
WORD O

:ROUTINE TO SAVE REGISTERS ON THE STACK
;CALLED BY SAVE MACRO OR JSR PC,$SAVR

$SAVR:

MoV (SP)+,1% :SAVE RETURN PC
MOV RS, = (SP)
MOV Rk,'(SP)
MOV R3,=-(SP)
MOv R2,=(SP)
MoV R1,-(SP)
MOV RO,=(SP)

SEQ 0012

—————
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502 000274 012707 MOV (PC)+,PC ;RETURN
282 000276 000000 1%: 0 sCONTAINS RETURN ADDRESS
505 ;ROUTINE TO RESTORE REGISTERS SAVED ON THE STACK
506 ;CALLED BY RESTORE MACRO OR JSR PC,SRESTR
507 000300 012667 000016 SRESTR: MOV (SP)+,1% ; SAVE RETURN P(
508 000304 012669 MOV (SP)+,RO
509 000306 01260 MOV (SP)+ R
510 000310 012602 MOV (SP)+ ,R2
000312 012603 MOV (SP)+ ,R3
000314 012604 MOV (SP)+ R4
000316 012605 MOV (SP)+,R5
000320 012707 Mov (PC)+,PC :RETURN
000322 000000 1%: 0 ;CONTAINS RETURN ADDRESS

.SBTTL POWER FAIL ROUTINE
=502

;POWER FAIL ROUTINE

:THE POWER DOWN ROUTINE SAVES THE KEYBOARD STATUS,THE GENERAL REGISTERS

: (RO-R5) ,AND MEM MGMT REGISTERS (KIPDRO-KIPDR7,KIPARO-KIPAR7,SR3,5R2,SR(C)
:ON THE STACK AND SAVES THE STACK POINTER IN PFSTK BELOW.

000502

P WOV NO NI LN =O VBN NN -

(W W RN RV W LV LN RN AV LV LW LV LN LW LW LV W W W LV LV AV IV LV LV LNV IV LV ]
LAHLNNNWLIRNO NP TN PNINC PO TN = e b it et b et it

000502 013746 177560 PDWN: MOV @#TKS,=(SP) :SAVE KEYBOARD STATUS
000506 004767 177542 JSR  PC,SSAVR "GO SAVE REGISTERS ON THE STACK
000512 005737 000762 ST a#MMAVA “CHECK IF MEM MGMT 1S AVAILABLE
000516 001421 BEQ 3% “BRANCH IF NOT AVAILABLE
000520 013746 177572 MOV  @#SRO,=-(SP) :SAVE SRO
000526 013746 177576 MOV @#SR2.-(SP) “SAVE SR2
000530 013746 172516 MOV  @#SR3,-(SP) :SAVE SR3
000534 012700 172300 MOV  #XIPDRO,RO :GET ADDRESS OF KIPDRO
000540 012702 000010 MOV #8.,R2
000544 010203 MOV  R2,R3
000546 012046 1%: MOV (RO)+,-(SP) ; SAVE KIPDRO-KIPDR7
000550 077202 SOB  R2,1$
5 000552 012700 172340 MOV #KIPARO,RO ;GET ADDRESS OF KIPARO

3 000556 012046 26: MOV (RO)¢,=(SP) “SAVE KIPARO-KI1PAR7

37 000560 077302 SOB  R3,2%

38 000562 010627 3g: MOV SP.(PO)+ :SAVE STACK PTR IN FOLLOWING LOCATION
539 000564 000000 PFSTK: .WORD O :CONTAINS STACK PTR AFTER POWER FAIL
5640 000566 012737 000576 000024 MOV ¥PUP ,3#PFVEL :SET POWER FAIL VECTOR TO PUP ROUTINE
341 000574 000000 HALT
543 :POWER UP ROUTINE.

544 000576 000240 PUP:  NOP

545 000600 013706 000564 MOV  @#PFSTK,SP ;SET STACK PIR

546 000604 005767 000152 ST MMAVA “CHECK IF MEM MGMT 1S AVAILABLE
547 000610 001421 BEQ 43

548 000612 012700 172360 MOV A#KIPAR7+2,R0  ;GET ADDRESS OF KIPAR7+2
549 000616 012702 000010 MOy #8.,R2

§50 000622 010203 MOV R2,R3

551 000624 012640 1$: MOV (SP)+,=(RO) ;RESTORE KI1PAR7=K1PARQ
552 000626 077302 SOB  R3,1%

553 000630 012700 172320 MOV WKIPDR7+2,R0  ;GET ADDRESS OF KIPDR7+2
554 000634 012640 26: MOV (SP)+,=(RD) *RESTORE K1PDR7-KIPDRO
555 000636 077202 SOB  R2,2%

556 000640 012637 172516 MOV (SP)+,a#SR3 ;RESTORE SR3

557 000644 012637 177576 MOV (SP)+,a#SR? ;RESTORE SR?
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5%8
559
560
561
567
93
564
565
566
567
568
569
570
57
572
57%
)
575
574
577
578
579
580
581

582
58%
584
585
586
587
588
589
590
591

592
59%
59¢,

595
596
597

611
612
613

000776
000772
000776
001004
001010
001014
001016

001020
091021
001022

09-FE8-79

012637
05767
001402
004767

004767
012657
012757
005027
000000
005267
100375
0046567
000730
000240
000002

005015
020122
062105
005015

000752
000000
000000
000000
000000
000000

000000
060000

000246
012567
066767
013746
004767
000000
000205

000
002
000

MACY1Y 30AC1092)
11:18

177572
004630

0065¢2
177406
177560
000502 000024
\72777¢

000046

064752C 042527
040506 046111

000

00001¢
177762 000010
177776
000014

B 2
09-FEB=-79 12:56 PAGE 15
POWER FAIL ROUTINE

MOy (5P)e+ ,a#SR0O ;RESTORE SRO
6% 151 PARAVA CHECK IF PARITY REGISTERS ARE [ NARLFD
BtG 5% ;BRANCH [F NOT
% JSR PC, .MAME ;60 ENABLE PARITY REGISTERS
JSK PC,SRESTR :RESTORE REGISTERS FROM STACK
MOV (SP)+ . anlxs
MOV #PDWN ,3#PFVEC :SET POWER FAIL TRAP 0 PDWN ROUTINE
(LR (PC)+
10%: .WORD 0
11%: INC 10% :DELAY WAITING FOR TTY MOTOR
BPL 11%
JSR RS,$PRINT ;60 TO PRINT ROUTINE
PWRFAIL
6%: NOP
RT11 :RETURN

PWRFAIL: . ASCI1  <15><12>"POWER FAILED'

SCRLF: LJASCIZ <15<12>

LSBYTL TAGS & PRINT ROUTINE
.EVEN

JCNT: .WORD 0 ;CONTAINS PASS COUNT
ICOUNT: ,WORD O ;CONTAINS ITERATION PATTERN
ER(NT: O ;CONTAINS ERROR COUNT

LDDISP: O sCONTAINS DISPLAY REGISTER 1MAGE
MMAVA: 0 ;MEM MGMT AVAILABLE INDICATOR

:0=NOT AVAIL,=-1=AVAIL(18 BIT MODE)
:=2=AVAIL(22 BIT MODE)

RELOCF: .WORD O ;CONTAINS RELOCATICON FACTOR
(OUNT: .WORD O ; TEMPORARY WORKING LOACATION

:ROUTINE TO PASS MESSAGE ADDRESS 10 TYFE ROUTINE EELOW
:CALL: JSR RS,$PRINT

: MESSAGE ADDRESS

$PRINT: NOP

MOV (R5)¢,18% ;GET MES-ACE ADDRESS
ADD RELOCF 1% ;ADD RELOCATION FACTOR
MOV a#PSuW, - (SP) ;PUSH PSW ON THE STA(K
JSR Pl 1IPE ;CALL TYPE ROUTINE

1%: LWORD O :CONTAINS MESSAGE ADDRESS

RTS RS ;RETURN

:ROUTINE TO TYPE ASCI] MESSAGE. MESSAGE MUST TERMINATE wiTh A O BYTE.
“THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

:CALL: TYPE

: MESADR :MESADR 1S FIRST ADDRESS OF ASCIZ STRING
:TAGS USED BY THE TYPE ROUTINE BELOW

$NULL: .BYTE 0 :CONTAINS NULL CHARACTER

$FlLL: .BYTE 2 CONTAINS # OF FILLER (HARACTERS

$TPFLG: .BYTE 0 CONTAINS TELEPRINTER AVAILABLE tLAG

SEQ 0014

e ————— - —
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614
618
618
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631

632
633
634

635
636
637
638
639
640
641

642
643
b4
645
640

647

648
649

650
651

652

653
654

655
656
657
658
659
660
661

662
663
664
665
666
667
668
669

CEMJADD 11770
H1

001023
001024
001026
001030
00103¢
001036

001044
001046
001050
001052
001054

001056
001062
001066
001070

001074
001100
001102
001106

001110
001114
001116
007124

001126
001132
001134
001136
001140
001142
001144
001150
001152
001156
001162
001164
001170
001172

001174
001200

001204
001206
001214

MEM TS1
09-¢EB-79

000
177564
177566
010046
017600
062768

112046
001003
005726
012600
000002

004767
122726
001366
016746

105366
002770
004767
000772

105777
100375
110677
000207

005737
100001
000000
005727
000000
001013
010667
011602
004767
004567
001460
004567
002351
000000

005067
000137

000240
022767
061403

MACY11 30A(1052)

11:18

000002
000002

000026
000012

177724

000001
000002

177710
000002

177570

177770

00037¢
177606

177600

177740
000200

017777

000002

177702

177542

09-FEB-79

C
12:56 PAGE 16

TAGS & PRINT ROUTINE

$1KFLG: .BYTE
$1PS: .WORD
$1PB: .WORD
LJYPE: MOV
MOV
ADD

18: MOVB
BNE
1581
MOV
RT1

2%: JSR

3%: (MPB
BNE
MOV

6%: DECB
BL!
JSR
BR

TYPIT: 1STB
BPL
MOVB
RTS

0
177564
177566
RO,=(SP)
a2(SP) RO
#2,2(SP)

(RO)+,=-(SP)
2%

(SP)+
(SP)+,RO

PC,TYPIT
#12,(SP)+
1%

$NULL ,-(SP)

1(SP)

3%
PC,IYPIT
L%

aSTPS

Z(SP) a$1PB
PC

;0/377 = AVAIL/NOT AVAIL
;CONTAINS KEYBCARD AVAILABLE FLAG
;ADDRESS OF TLEPRINTER STATUS REGISTER
2202538 OF TELEPRINTER DATA BUFFER

v

:GET MESSAGE ADDRESS
;ADJUST RETUnN PC

;PUSH CHARACTER TC BE TYPED ONTO STACK
:BRANCH IF NOT THE TERMINATOR

;POP TERMINATOR CHAR OFF THE STACK
;RESTORE RO

:RETURN TO CALLER
;TYPE CHARACTER

:CHECK ]JF CHARACTER WAS A LINE FEED
;BRANCH IF NOT LINE FEED

;GET # OF FILLERS REQUIRED AND FILLER
; CHARACTER.

;:DECREMENT FILLERS REQ. COUNT

;BRANCH [F NO MORE FILLERS ARE REQUIRED

;TYPE FILLER CHARACTER

;WAIT FOR OUTPUT DEVICE
;OUTPUT (HARACTER

2 J0O0000000000000000000000000CN0NEK
;ERROR TRAP SERVICE ROUTINE

ERRTRP: 151
BPL
HALT
181

1%: .WORD
BNE
MOV
MOV
JSR
JSR
TRAP4
JSR
DIGITS

2%: HALT

CLR
JMP

a#SWR
G

(PC)+

0

2%

SP,1%
(SP) ,R2
PC,$FORMO
RS,$PRINT

RS,$PRINT

%
a#200

sCHECK IF HALT ON ERROR

B:A?(H IF NO HALT ON ERROR

s HAL

CN‘(K IF PREV TRAP 10 & REPORIED
(ONYAINS ERROR REPORTED FLAG
BRAN(H IF NOT REPORTED

;SET "NOT REPORTED'

:GET PC OFF STACK

;60 TO FORMAT ROUTINE
;GO TO PRINT ROUTINE

;G0 TO PRINT ROUTINE

;ERROR! SECOND TRAP TO & NCCURRED
;BEFORE FIRST WAS PRINTED

;RESTART AT 200

.SBTTL ERROR SERVICE ROUTINE
;ERROR SERVICE CALLED BY JSR PC.ERROR INSTRUCTION
;OR HLT (A TRAP INST)

ERROR: NOP
(MP
BEG

#17777 ,ERCNT

6%

;CHECK FOR MAX ERROR (NI

SEQ 0015 |
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CEMJAD.P11  09=FEB=79 11:18 ERROR SERVICE ROUTINE SEQ 001
670 001216 062767 000001 177532 ADD #1,ERCNT : INCREMENT ERROR COUNT
671 001226 032737 061000 177570 4$: BIT #Bi19,ansuR :SWITCH 9 UP?
672 001232 001411 _ BEQ 5%
673 001234 042767 017777 177516 BIC #17777,L0D1SP  ;SAVE RELOCATICN BITS
676 001262 056767 177510 177510 BIS ERCNT,LDDISP  :LOAD ERROR COUNT
675 001250 0167}7 177506 177570 MOV LODISP,a#D1SPLAY :LOAD DISPLAY REGISTER
676 001256 005737 177570 5% 1s1 aFSWR :HALT ON’ERROR
677 001262 100002 BPL .46
678 001264 000000 HAL T
679 001266 000470 BR 38
680 001270 032737 020000 177570 BIT #20000,a#5WR  ;PRINT OUT DESIRED?
681 001276 001051 BNE 1% “BRANCH IF NO PRINTOUT
682 001300 004767 176750 JSR PC,$SAVR GO SAVE REGISTERS ON THE STACK
683 001306 016602 000014 MOV 14(SP) ,R2 GET PC OF ERROR CALL
686 001310 004767 000240 JSR PC,$F ORMO GO 10 FORMAT ROUTINE
685 001314 004567 177450 JSR RS, $PRINT 60 10 PRINT ROUTINE
686 001320 001475 ERRPC
687 001322 004567 177442 JSR RS,$PRINT :60 TO PRINT ROUTINE
688 001326 002351 DIGITS
689 001330 016602 000004 MOV 4(SP),R2 :GET FAILING ADDRESS (IN R2)
690 001334 004767 000214 JSR PC,$FORMO GO TO FORMAT ROUTINE
091 001340 004567 177424 JSR RS.SPRINT GO 10 PRINT ROUTINE
692 001364 002327 ADRESS
693 001346 105767 003221 1STB PENFLG :BRANCH IF PARITY ERROR DETECTED
696 001352 001017 BNE 1% :BUT NOT FOUND
695 0013564 105767 003212 ISTB  PEFLG "BRANCH IF PARITY ERROR DETECTED
696 001360 001006 BNE 10% “BUT FOUND
697 001362 004567 177402 JSR RS,$PRINT :6G0 T0 PRINT ROUTINE
698 001366 001501 XMTDAT
699 001370 010046 MOV RO,-(SP) :PUSH VALUE TO TYPED ONTO STACK
700 001372 004767 000416 JSR PC.02A 60 PRINT VALUE
701 001376 108 :
702 001376 004567 177366 JSR RS,$PRINT :6GO TO PRINT ROUTINE
703 001402 001514 RECDAT
706 001404 010346 MOV R3,=(SP) :PUSH VALUE TO BE TYPED ONTO STACK
705 001406 004767 000402 JSR PC,02A
706 001612 004767 176462 118$:  JSR PC,CRLF
707 001416 004767 176656 JSR PC.SRESTR :RESTORE REGISTERS FROM STACK
708 001422 032737 002000 177570 18: BIT #2000, 3¥5uR *RING BELL CN ERROR
709 001430 001403 BEQ 2%
710 001432 004567 177332 JSR RS, $PRINT ;G0 10 PRINT ROUTINE
711 001436 001527 BELL
712 001440 005737 177570 28 151 a#SWR :HALT AFTER PRINT QUT
713 001444 100001 BPL 4
714 001446 000000 HAL 1
715 001450 010042 38 : MOV RO,-(R2) RESTORE CORRECT DATA TG ADDRESS
716 001452 062702 000002 ADD #2.R2
;}; 001456 000002 RT]
719 001460 051124 050101 042520 TRAP&: ,ASCIl ‘TRAPPED 10 & '
720 001466 020106 047524 032040

721 001474 040

722 001475 120 036503 000 ERRPC: .ASCIZ ‘PC='

72% 001501 107 047517 020104 XMTIDAT: .ASCIZ 'GOOD DATA='
7264 001506 040504 040524 000075

725 001514 041040 042101 042040 RECDAT: .ASCIZ ' BAD DATA='

e S, e . -
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726
727
728
729
730
731
7%2
73%3%
734
73%
7%6
7%7
738
739
740
741
7642
743
744
765
746
7647
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
77%
774
775
776
777
778
779
780
781

P11

001544
001552

001554
001562
001570
001574
001600
001602
001606
001610
001612
001616
001620
001626
001630
001634
001636
001640
001642
001644
001646
001652
001656
001660
001662
001664
001670
001672
001674
001676
001702
001704
001706
001710
001712
001714
001720
001722
001724
001726
001730
001732
001734
001740
001744
001746
001750
001752
001756
001764

09-FEB-79

052101
007
120

020131

020122
000

007554

066767
066767
004767
012704
005003
162702
010205
010501
005767
001426
032737
001422
042701
000301
006001
006001
006001
006001
017102
012700
006302
006103
077003
042705
060502
005503
005001
012700
006003
006002
006001
005300
001373
012700
000405
006301
006102
006103
005305
001373
012705
116324
005003
005300
001364
004767
046767
066767

HA(:ll 30A(1052)

11:18

036501
000

051101

051105
042522

177204
177176
176460
002351

000002

177144
000001
017777

001774
000006

160000

000005

000010

000003
002312

000

ooo

52111
67522
36507

On -

000014
000152

177572

i
NN
NN
~NOo
[ L
oro

E
09-FEB-79 12:56 PAGE 18
ERROR StRVICE ROUTINE

BELL:
PARREG:

LASCIZ
LASCIZ

.EVEN

<7>

/PARLTY ERROR REG=/

:ROUTINE TO PLACE ASCI! VALUE OF AN ADDRESS IN TO ADDRESS MESSAGE

$FORMO: ADD
ADD
JSR
11%: MOV
(LR
SuB
MOV
MOV
1S7
BEQ
BIT
BEQ
BIC
SWAB
ROR
ROR
ROR
ROR
MOV
MOV
ASL
ROL
S0B
BIC
ADD
ADC
1%: CLR
MOV
12%: ROR
ROR
ROR
DEC
BNE
MOV
BR
2%: ASL
ROL
ROL
DEC
BNE
3%: MOV
41%: MOVB
CLR
DEC
BNE
JSR
BIC
BIC

RELOCF ,11%+2
RELOCF 41842
PC,$SAVR
#DIGITS,RG
R3

#2,R2

R2.RS

RS ,R1

MMAY A

1%

#1,3#SR0

1%

#7777 ,RY

R1

R1

R

R1

R1
aPARTAB(1) ,R?2
¥#6,R0

R?

R3

RO, .=4
#160000,RS
RS,R2

R3

#3,R5
DIGTAB(3), (&)
R3

RO

2%

PC,SRESTR
RELOCF,118+2
RELOCF 41842

:60 SAVE REGISTERS ON THE STACK
:ADDRESS WHERE ASCI] VALUES ARE STORED
:WORKING & INDEX REGISTER

:ADJUST ADDRESS

: SAVE

;CHECK IF MEM MGMT IS AVAILABLE
:BRANCH 1F NOT AVAILABLE

;1S MEM MGMT ENABLED

:BR IF NOT = ZERO

;SAVE PAR SELECTOR BITS

;SWAP BYTES

;FORM INDEX VALUE

;GET CONTENTS OF PAR

:SHIFT COUNT

:SHIFT KIPART 6 PLACES LEFT
:MSB'S GO INTO R3

:BR IF NOT = ZERO

:CLEAR PAR SELECTOR BITS
:FORM 22 BIT ADDRESS

;IN R2 & R3

:DIGIT COUNT
:PRINT FIRST DIGIT

:DIGIT SHIFT COUNT

:LOAD DIGIT INTO MESSAGE
:CLEAR INDEX

:DEC DIGIT COUNT

;RESTOPE REGISTERS FROM STACK

SEQ 0017
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CEML,AD P

782
783
784
785
786
787
788
789
790
791

1
812
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830

001772

001774
001776

002012

002014
002014
002020
002024
002030
002032
002034
002036
002042
002046
002052
002054
002056
002060
002062
002064
002066
002070
002072
002074
002076
002102
002104
002106

002110

002112
002116
002120
002122
002126
002134
002136
002140
002142
002146
002150
002154
002160
002164
002170

09-FEB=-79 11:18

000207

172340
172342
172344

004767
016600
012703
005002
006100
006102
062702
010267
004567
002106
005002
006100
006102
006100
006102
006100
006102
005303
001360
004767
012616
000207
000000

000000

005767
001401
000207
012700
012737

176234
000016
000006

000260
000040
176716

176176 °

177772

017776
002140

020000

005672
000102
002734
010256

000004

ERROR SERVICE ROUTINE

RTS

PARTAB: KIPAROD
K1PAR1
K1PAR?
K1PAR3
K |PARL
K1PARS
K 1PARG
KIPAR7

:ROUTINE TO TYPE OCTAL VALUE

:CALL: MOV

M JSR
02A:
JSR
MOV
MOV
CLR
ROL
RCL
1%: ADD
MOV
JSR
2%
(LR
ROL
ROL
ROL
ROL
ROL
ROL
DEC
BNE
JSR
MOV
RIS
2%: .WORD

LODFLO: .WORD

PC

VALUE ,=(SP)
PC,02A

PC,$SAVR
16(SP) ,RO
#6,R3

PC,SRESTR
(SP)+,(SP)
PC

0

0

;ROUTINE TO SAVE ABS LOADER

$.DR: 187
BEQ
RTS
1%: MOV
MOV
1§81
BR
2%: (mp
(mp
BEQ
SUB
MOV
MOV
MOV
1%: MOV

LODFLO
3%

PC

#17776,R0
#2% ,aMERRVEC
(RO)+

=2
(SP)+ (SP)+
_{%OOOO.RO
#1500.41¢2,R0
RO,$LDR1
#1500.,R2
#LODAR,R}
(RO)+, (R3)+

;RETURN

PUSHED ONTO STACK

;PUSH VALUE ONTO STALK
;CALL ROUTINE

:60 SAVE REGISTERS ON THE STACK
;GET VALUE

:COUNTER

:WORKING REGISTER

;FORM ASC]] VALUE
;MOVE (HAR T0 TYPE LOCATION
;GO 10 PRINT ROUTINE

;RESTORE REGISTERS FROM STA(CK

;CONTAINS (HARACTER TO BE TYPED

;SET TIME QUT TRAP VECTOR

;4K MACHINE?

;YES==GET OUT

;POINT RO BACK TO LOADER
;SAVE FOR RESTORE ROUTINE
;WORD COUNT

;WHERE LOADER [S TO BE STORED
:STORE LOADER

SEQ 001E
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838
839
840
841

842
843
844
845
846
847
848
849
850
851

852
853
854
855
856
857
858
859
860
861

P11

002172
002174
002176
002202
002206

002210
002214
002216
002220

002224

002260
002262

002264
002272
002300
002306

002312
002314
002316
002320

002322
002327
002334
002342
002350
002331
002356
002361
002363
002370

002374

09-FEB-79

005302
001375
014367
005367
000207

005767
001001
000207
016705

012704
012702
012425
005302
001375
012745
000000
004567
002264
005067
000207

000000

047514
044440
052123
005015
002312

030460
031462
032464
033465

040514
115
020131

000000

MACY!
11:18

000042
177702

177676

000036

010256
002734

176516
177630

k= 1, %]
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052123
046505
042107
020123

030060
060
000

051501
000

1 30A(1082)
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030060

036523
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ERROR SERVICE ROUTINE

;SAVE LAST WORD OF LOADERS
:RETURN

;GET FIRST ADDRESS OF WHERE LOADER 5
;70 BE RESTORED

;ADDRESS WHERE LOADER IS STORED

;WORD COUNT

;RESTORE

;RESTORE LAST LOCATION (SAVED BY SAVE
;LOADERS ROUTINE ABOVE)
;G0 TO PRINT ROUTINE

;RETURN TO CALLER

:FIRST ADDRESS WHERE LOADERS ARETO BE
:RESTORED 10

*LOADER IS RESTORED'<15><12>

"MEMORY ADDRESS IS '

DEC R2
8NE 1%
MOV -(R3),LSTLOC
DEC LoD# L0
4% RIS PC
:ROUTINE T0 RESTORE LOADER
$RLDR: 1§87 LODFLO
BNE P4 3
RTS PC
2%: MOV $LDR1,RS
MOV #LODAR,RS
MOV #1500..,R?
1%: MOV (R&)+,(RS)+
DEC Re
BNE 1%
MOV (PC)+,=(RS)
LSTLOC: .WORD 0
JSR RS,$PRINT
$LDRM
(LR LODFLO
RIS PC
$LDR1: .WORD 0
$LDRM: _ASCIZ
.EVEN
:DIGIT TABLE
DIGTAB: "0}
*25
II‘S
..67
sMESSAGES
513 LASCID  'LAST !
ADRESS: .ASCII
DIGITS: .ASCI1 *00000000°
SPACEY: .ASCI1Z ' °
PASSMG: .ASCII '"PASS:’
PASSNM: .ASCIZ *
.EVEN
PLACE: .WORD
LSBTTL

:MEMORY ADDRESS !
:ADDRESS THE VALU

0
MEMORY ADDRESS TESTS
:THIS TEST ADDRESS MEMORY UP 10 128k AND PROVES TUNIQNESS® OF ALL

;DATA IN EA{H ADDRESS.

N A 32k SEGMENT, THE TEST WRITES INTO EA(M MEMORY
E OF THAT ADDRESS AND THEN CHECRS FOR Twk CORREC!

SEQ 0015 |

——————————————————— —
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894
899
896
897
898

Pl

002376
00240«
002410
002414
002620
002422
002426
002432
002440
002444
002450
002456
002462
002464
002470
002474
002502

002506
002512
002520
00252¢
002530
002534
002540
002546
002550
002556
002564
002566
002570
002576
002604
02606
wee1?

002616
002624
002626
002632
002640
002644
002646
002650

09-FEB=-79

012737
012706
004767
004567
007564
005037
005037
013737
012706
005037
052737
012727
000000
005037
005037
012737
005037

095067
032737
001034
012737
005037
005167
032737
001410
012737
022737
001012
000413
012737
022737
001002
006367
004767
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11:18 MEMORY ADDRESS TESTS

:THE TWELVE MOST SIGNIFICANT B1TS OF THE LAST AVAJLABLE MEMORY ADDRESS
;1S STORED IN RS,

;STARTING INTRUCTIONS

LOAD ADDRESS=200

PRESS STAR!

STACK POINTER 1S AT 500

cenneneveveveeRESTART AT 162 TO RESTORE LOADERweeeveevesecveveene
“MEMORY ADDRESS TEST

002440 000212 START: MOV #START!,a#212  ;(HANGE START ADDRESS
000500 MOV #STKPIR,SP ;SET UP STACK PITR
177476 JSR PC,SLDOR ;G0 SAVE MONITOR & LOADERS
176350 aég 2 RS ,$PRINT ;G0 TO PRINT ROUTINE
L
000756 (LR afERCNT ;CLEAR ERROR COUNT
000760 (LR afLDDISP ;CLEAR DISPLAY REGISTER STORAGE LOCN
000760 17757C MOV a#LDDISP,a#DISPLAY :CLEAR DISPLAY REGISTER
000500 START1: MOV #STKPTR,SP ;SET STACK PIR
004572 CLR a¥PEFLG ;CLEAR PARITY ERROR INDICATORS
000014 177746 BIS #14,30CNTRL ;DISABLE CACHE
002440 MoV #STARTY,(PC)+  ;LOAD PARITY ERROR RESTART ADDRESS
PERSTRT:.WORD O ;CONTAINS RESTART ADDRESS AFTER PAR [RR
000752 CLR a# I CNT ;CLEAR PASS COUNT
000764 (LR a#RELOCF ;CLEAR RELOACATION FACTOR
000502 000024 MOV #PDWN,3#PFVEC  ;SET POWER FAIL TRAP vECTOR
000026 CLR SWPFVEC+2
;CHECK 1F MEMORY MANAGEMENT S AVAILABLE

176250 CLR MMAVA ;CLEAR MEM MGMT AVAILABLE INDICATOR
010000 177570 Bl #BIT12,3#5uR ;CHECK IF TO RUN WITH MEM MGMT

BNE 1% ;DO NOT USE MEM MGMT [Ff SW12 WAS SET
002612 000004 MOV #1% FERRVEC ;SET TIME OUT TRAP
177572 CLR a#SRO SREFERENCE MEM MGMT
176222 (oM MMAVA ;SET INDICATOR TO =1 IF AVAILABLE
000100 177570 Bl7 #B1716,3#5WR ;TEST MEM WITH 18 BIT MODE?

BEQ 2% :NO, USE 22 BIT MCDE
000040 172516 MOV #40,a#5R3 ;ENABLE UNIBUS MAP
000040 172516 (MP #40,3WSR3 ;DID IT SET?

BNE 1$ :NO, BRANCH

BR WRTUP ;NEXT TEST
000020 172516 2%: Mov #20 ,3#5R3 ;SET 22 BIT MODE
000020 72516 (MP #20,305R3 ;01D IT SET?

BNE 1% :NO, BRANCH
176150 ASL MMAVA ;YES--SET INDICATOR 10 =2
002572 1%: JSR PC, .MAMF ;GO ENABLE PAR]TY ACTION

SROUTINE 70 WRITE VALUE OF MEMORY ADDRESS INTQ MEMORY ADDRESS
©FOR EXAMPLE ROUTINE WRITES 20000 INTO LOCATION 20000
002656 000004 WRTUP: MOV #DONEQ,3#ERRVEC ;SET TIME OUT TRAP vECTOR

MOV PC,R1 :LOAD TRACE REGISTER
002706 JSR PC,LDMMO
005662 000250 MOV SMMABTO ,@#MMVEC ;SET MEM MGMT ABORT VECTOk
020000 MOV #20000,R? :FIRST ADDRESS
MOV R2,R3 ;LOAD CONSTANT
1%: MOV RY,(R2)¢ :WRITE VALUE OF ADDRESS INTO ADDRESS
000002 ADD ¥ ,R3 SNEXT VA UE

SEq 0020
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CEMJAD. P 09-FEB=-79 11:18 MEMORY ADDRESS TESTS SEQ 0021
32? 002656 000774 BR 1% :WRITE UNTIL DONE
952 002656 012706 000500 DONEO: MOV #STKPIR,SP :SET STACK PIR
953 002662 C04767 176660 JSR PC,$FORM0 :GO T0 FORMAT ROUTINE
956 002666 004567 176076 JSR RS,$PRINT :G0 T0 PRINT ROUTINE
955 002672 002322 LS1
32? 002676 004767 175200 JSR PC,CRLF
958 :ROUTINE TO CHMECK TMAT VALUE OF MEMORY ADDRESS WAS WRITTEN CORRECTLY
959 002700 010701 MOV PC,R1 :LOAD TRACE REGISTER
960 002702 012702 020000 MOV #20000,R2 :SET R?
961 002706 012737 002762 000004 MOV #DONE 1 ,3#ERRVEC ;SET TIME OUT TRAP
962 002714 010200 MOV R2.RO
963 002716 162700 000002 SUB #2.,R0 :SUBTRACT 2
966 002722 004767 002612 JSR PC,LDMMO
965 002726 062700 000002 1%: ADD #2,R0
966 002732 012203 MOV (R2)+,R3 :GET WRITTEN VALUE
967 00273 020003 CMP RO,R3 ;CHECK
968 002736 001402 BEQ 2%
969 0027640 104400 HLT :ERROR! TO DETERMINE WHICH ADDRESS WAS
970 002742 000771 Hh 1%
971 002744 005142 2%: COM -(R2)
972 GC027«6 005112 COM (R2)
97% 002750 012203 MOV (R2)+,R3
974 002752 20003 CMP RO,R3
975 002754 001764 BEQ 1%
976 002756 104400 HLT
977 :WRITTEN IMPROPERLY EXAMINE R2. NEXT EXAMINE MEM MGMT REGISTER KIPAR!
g;g :(1F MEM MGMT 1S AVAILABLE). ADD R2 AND KIPAR1 TOGETHER AS SHOWN BELOW
980 s R2-2 0 00X XXX XXX XXX XXX
981 : KIPARI(772342) Y YYY YYY YYY YYY YYY
gg% 5 ADDRESS 7 11 111 111 111 111 111 112
984 002760 000762 L 1%
985 002762 012706 000500 DONET1: MOV #STKPTR,SP :SET STACK PIR
33? 002766 010701 MOV PC,.R1 :LOAD TRACE REGISTER
988 :ROUTINE TO WRITE 1°'S COMPLEMENT VALUE OF ADDRESS INTO ADDRESS
ggg :FOR EXAMPLE ROUTINE WRITES 157777 INTO ADDRESS 20000
991 002770 005767 175766 1$1 MMAVA :MEMORY MAGNAGEMENT AVAILABLE?
992 002774 001420 BEQ it ;BRANCH IF NOT USED
993 002776 013703 172342 MOV a#KIPAR1,R3 :FIND LAST ADDRESS IF MEM MANAGE USED
994 003002 006303 ASL R3
995 003004 006303 ASL R3
996 003006 006303 ASL R3
997 003010 006303 ASL R3
998 003012 006303 ASL R3
999 003014 006303 ASL R3
1000 003016 010246 MOv R2,-(SP) :DEVELOP COMPLEMENT OF LAST ADDRESS
1001 003020 042716 020000 BIC #20000, (SP) :SAVE BITS IF MEMORY 1S NOT A MULTIPLE OF &«
1002 003024 062603 ADD (SP)+,R}
100% 003026 012737 005714 000250 MOV FMMABT!,a#MMVE( ;SET ABORT VECTOR
1006 003034 000403 BK 2%

1005 003036 162702 000002 3% : SUB #2,R2 ;R2=LAST ADDRESS




CEMJADO 11770 MEM 15T
CEMJAD.P1Y

1006
1007
1008
1009
1010
1011

003042

003062

003064
003066
003070
003074
003076
003104
003112
003120
003124
003126
003130
003134
003140
003142
003144
003146
003150
003152

003154
003162
003164
003170
003176
003202
003204
003206
003212
003214
003216
003220

003222

003224
003232
003234
003240
003244
003246
003250
003254
003256
003260
003262

09-FEB-79

000240

012737
010701
004767
012737
012702
005000
005200
012704
010022
005304
001375
000771

022626

012737
010701
004767
012702
005000
005200
012704
012203
020003
001401
104400

MACY11 30A(1052)

11:18

000002

017776

175666
000200
005662

003152
020000

000002
000002

003222
002350

005662
02000C

010000

0C3272

002300
020000

010000

172362
000250
000004

000004

000250

000004

09-FEB=-79

J
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MEMORY ADDRESS TESTS

MOV
2%: (oM
1%: ADD
MOV
BvS
(Mp
BNE

R2,R3

53 . :COMPLEMENT VALUE IN R}

R3.-(R2) -WRITE COMPLIMENT VALUE IN1O ADDRESS
DONE 3

?%.l!???b

;SET UP 10 CHECK COMPLEMENT DATA WRITTEN DOWN

DONE3: NOP
MOV
187
BEQ
MOV
MOV
1%: MOV
MOV
MOV
COM
ADD
2%: SuUB
MOV
CMP
BEQ
HLT
Bk
DONE4&: NOP

:ROUTINE T0
MOV
MOV
JSR
MOV
MOV
CLR
1%: INC
MOV
2%: MOV
DEC
BNE
BR

DONE4A: CMP

;CHECK THAT
MOV
MOV
JSR
MOV
(LR
1%: INC
MOV
2%: MOV
(MP
BEQ
HLY

PC,RI1 :LOAD TRACE REGISTER
?:AVA ;CHECK IF MM [S AVAIL
#200,3#K1PAR1 ;INIT K]PARI

#MMABTO ,a#MMVEC ;SET ABORT VECTOR
#DONEL ,a#ERRVEC

#20000,R2 :FIRST ADDRESS

R2.RO

RO :FIRST DATA (COM OF ADDRESS)
#2.,R0

#2,RO

(R2)+,R3 :GET VALUE

gg.RS ;CHECK

2%

WRITE BANK # INTO ALL ADDRESSES IN A &K BANK

;gogﬁau.anenavec;szr TIME OUT TRAP VECTOR
PC . LDMMO

SMMABTO, aFMMVE C

=goooo.az

RO RO WILL BE DATA WRITTEN

#4096, R4 “SET &K COUNTER

:2.(a2>o "WRITE BANK # INTO ALL ADDRESSES
2%

18

(SP)«,(SP)+ ;ADJUST STA(K PR

DATA WRITTEN ABOVE CAN BE READ

#DONE4B ,a#ERRVEC
PC,R!

PC,LDMMO
#20000,R2

RO

RO

#4096. R4
(R2)+,R3

RO,R3
b

—————— - -
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g 11/70 MEM TST  MACY11 30A(1052) 09-FEB-79 12:56 PAGE 24

P11 09-FEB=79 11:18 MEMORY ADDRESS TESTS SEG 0027 i
003264 005304 DEC R4 i
003266 001372 BNE 2% ‘
003270 000766 BR 1%

003272 022626 DONE4B: CMP (SP)+,(SP)+

;ROUTINE TO WRITE CONSTANT DATA INTO 4K
;BANK STARTING WITH LAST MEMORY LOCATION

|
01 |
003276 ?12737 005714 000250 MOV #MMABT 1, a#MMVEC i

003274 0701 MOV PC.R1

003304 162702 000002 SUB ¥ ,R2

003310 005000 CLR RO

003312 005300 1%: DEC RO

003314 0127064 010000 MOV #4096. ,R4

003320 010042 2%: MOV RO,=(R2)

003322 102406 BvVS DONE&C

003324 0202¢7 017776 C(MP R2.#17776 :CHECK 1F DONE

003330 001403 BEQ DONE4C

003332 005304 DEC R&

003334 001371 BNt 2%

003336 000765 5R 1%

003340 012737 003452 000004 DONE4C: MOV #DONE4LD ,a#ERRVEC

03346 010701 MOV PC,R1Y

003350 004767 002164 JSR PC,LDMMO

003354 012737 005662 000250 MOV #MMABTO ,@#MMVEC ;SET ABORT VECTOR

003362 012702 020000 MOV #20000,R2

003366 022704 010000 1%: CMP #6096. R4 :CHECK IF WRITE ABOVE STARTED ON
: 4K BOUNDARY

003372 001415 BEQ 2%

003374 012203 MOV (R2)+,R3

003376 020003 CmMp RO,.R3

003400 001402 BEQ 6%

003402 104400 HLT

003404 000406 BR 5%

003406 005142 4%: CCM =-(R2)

003410 005112 COM (R2)

003412 012203 MOV (R2)+,R3

003414 020003 CMP RO,R3

003416 001401 BEQ 5%

003420 104400 HLT

003422 005204 5%: INC R&

003424 001360 BNE 1%

003426 005200 2%: INC RO

003430 012704 010000 MOV #4096. ,R4

00343« 012203 3%: MoV (R2)+,R3

003436 020003 CMP RO,R3

003440 001401 BEQ YA

003442 104400 HLT

003444 005304 DEC R&

003446 001372 BNE 3%

003450 000766 BR 2%

003452 022626 DONE4D: CMP (SP)+,(SP)+

003454 005737 000042 187 Y %4 :BRANCH IF PROGRAM WAS NOT

003460 001406 BEO BEGINI :LOADED VIA ACT11 IN Qv OR AA MODES

003462 005767 000620 181 $ENDAD+? ;BRANCH 1F NOT IN Qv MODE
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DO 11/70 MEM TS: MACY!T 30A(1052) O09-FEB-79 12:56 PAGE 25

P11 09-FER-79 11:18 MEMORY ADDRESS TESTS SEG 0024
003466 100003 BPL BEGINI
003470 012737 000001 004236 MOV #1,30ENDCT ;SET ENDCT TO DO 1 PASS ONLY IN Qv
LSBTTL WORST CASE NOISE TESTS
;THIS TEST WRITES MEMORY WORST CASE NOISE TEST PATTERNS THROUGHOUT
;MEMORY AND CHECKS THAT THEY CAN BE WRITTEN AND READ.
;SET UP TRAP VECTORS
003476 0127G5 000500 BEGIN1: MOV #STKPIR,SP ;SET STACK PTR
003502 052737 000014 177746 BIS #14,a0CNTRL ;DISABLE CACHE
003510 004767 001674 JSR PC, .MAMF ;GO ENABLE PARITY ACTION
003514 004767 003742 JSR PC,CKSWR ;60 CHECK SWITCHES
003520 005027 CLR (PC)+ ;SET INDICATOR TO WRITE NORMAL 3X9 PAT
003522 000000 PARPAT: .WORD O
0035264 005767 175232 TS1 MMAVA ;18 OR 22 BIT MODE?
003530 001402 BEQ DONEG ; NO==BRANCH
003532 004767 001754 JSR PC.MARGIN ;YES==G0 SETUP MARGINS

:WRITE 3 XOR 9 TEST PATTERN STARTING AT ADDRESS 20000

:NOTE PATTERN 1S NORMAL 3 XOR 9 IF NO PARITY MEMORY IS AVAILABLE,

;AND 1S A MODIFIED PATTERN IF PARITY MEMORY 1S AVAILABLE.

:THE CONTENTS OF PARPAT 1F O/NOT O INDICATE IF NORMAL/MODIFIED PATTERN
;1S BEING USED IN TESTS BELOW.

003536 012706 000500 DONE6: MOV #STKPTR,SP ;SET STACK PTR

003542 010701 MOV PC.R1 :UPDATE TRACE REGISTER

003544 012737 003564 000004 MOV #DONE 7 ,3#ERRVEC ;SET TIME OUT TRAP VECTOR

003552 012746 000001 MOV #1,-(SF) ;PUSH STARTING BANK # ON STACK
003556 005046 CLR -(SP) ;PUSH # OF 256. WORD BLOCKS TO WRITE
003560 004767 002344 JSR PC..3X9 ;CALL ROUTINE TO WRITE 3XOR9 PATTERN

;CHECK 3 XOR 9 TEST PATTERN WRITTEN ABOVE
003564 012737 001126 000004 DONE7: MOV FERRTRP ,@#ERRVEC

003572 016600 000006 MOV 6(SP) RO ;GET # OF 256. WORD BLOCKS WRITTEN
003576 005400 NEG RO ;FORM TWO'S COMPLEMENT
003600 010027 MOV RO, (PC)+ :SAVE # OF 256 WORD BLOCKS
003602 000000 wDS.256:.WORD O ;CONTAINS # OF 256 WORD BLOCKS IN MEM.
003604 012706 000500 Mov #STKPIR,SP ;SET STACK PIR
003610 010701 MOV PC.R1 :SET SCOPE PTR
003612 012746 000001 MOV #1,-(SP) ;PUSH BANK # ON THE STACK
003616 010046 MOV RO,-(5P) ;PUSH # OF 256. WORD BLOCKS TO WRITE
003620 004767 002524 JSR PC...3x9 ;G0 CHECK DATA WRITTEN

:SETUP TO RUN MODIFIED 3 XOR 9 PATTERN 1F PARITY MEMORY IS AVAILABLE
003624 005767 175132 181 MMAVA ;18 OR 22 BIT MODE?
003630 001403 BEQ 1% : NO=--BRANCH
003632 005737 005510 187 afPARAVA :BRANCH IF PARITY MEMORY IS NO: AVAIL
003636 001406 BEQ DONES
003640 005737 003522 1$: 181 afPARPAT ;BRANCH I1F PARITY PAT JUST WRITTEN
003644 001003 BNE DONES
003646 010637 003522 MOV SP,a#PARPA] :SET INDICATOR TO WRITE 3X9 PAR PAIT
003652 000731 BR DONE6 ;REPEAT TEST USING MODIFIED 3X9 PATTERN

:WRITE 8 XOR 13 TEST PATTERN STARTING AT ADDRESS 40000
003654 012706 000500 DONEB: MOV #STKPIR,SP ;SET STACK PIR
003660 012737 003702 000004 MOV #DONES,a#ERRVEC ;SET TIME QUT TRAP VECTOR
c03666 010701 MOV PC,R] ;UPDATE TRACE REGISTER »
003670 012746 000002 MOV #2,-(SP) :PUSH STARTING BANK # ON THE STACK

e e e e e
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CEMJAD.PIN 09-FEB=-79 11:18 WORST CASE NOISE TESTS SEQ 0025 |
1174 003674 005046 CLR -(SP) :PUSH # OF BANKS TO WRITE ON THE STACK
}};Z 003676 004767 003242 JSR PC,.8x13 :GO TO ROUTINE TO WRITE DATA
1177 :CHECK 8 XOR 13 TEST PATTERN WRITTEN ABOVE
1178 003702 012706 ©J0500 DONED: MOV #STKPTR,SP :SET STACK PIR
1179 003706 010701 MOV PC.R1 ;UPDATE TRACE REGISTER
1180 003710 012737 001126 000004 MOV #ERRTRP ,a#ERRVEC
1181 003716 012746 000002 MOV ¥#2,-(SP)

1182 003722 005404 NEG R&

1183 00372&¢ 042704 000001 BIC " ,R4 :SET 4K BANK COUNT TO 8K INCREMENT
1184 003730 001403 BEQ DONE10 :DO NOT CHECK IF ONLY 12K

1185 003732 010446 MOV R4 ,=-(SP)

}}S? 003734 004767 003212 JSR PC,..8x13 :GO CHECK 8 XOR 13 PATTERN WRITTEN ABOVE
1188

1}33 003740 000005 DONE10: RESET :DISABLE MEM MGMT AND PARITY ACTION
1191

1192 .SBTTL RANDOM DATA,ROTATING 1/0 TESTS

1193 :RANDOM DATA TEST. THIS TEST MOVES THE PROGRAM CODE THROUGHOUT MEMORY
1194 003742 010701 RANTST: MOV PC,.R1 :SET TRACE POINTER

1195 003744 012737 004102 000004 MOV #7% ,97ERRVEC :SET TIME OUT TRAP

1196 003752 005767 175004 181 MMAVA :CHECK IF MEM MGMT ]S AVAILABLE
1197 003756 001412 BEQ 1% :BRANCH IF NOT AVAILABLE

1198 003760 004767 001554 JSR PC.LDMMO :G0 SET UP MEM MGMT

1199 003764 105237 172301 INCB afK1PDRO+1 :ALLOW 4K ADDRESSING IN FIRST 4K
1200 003770 012737 077406 172304 MOV #200¢256.-400+UP+RW,3#K1PDR2 :SET KIPDR2=RW UP 200 BLOCKS
1201 003776 012737 000400 172344 MOV #400,3#K1PAR2

1202 004004 012702 020000 1%: MOV #2000G,R2 :SET "T0' ADDRESS POINTER

1203 004010 005004 CLR R& :SET 'FROM' ADDRESS POINTER

12064 004012 012705 004000 2%: MOV #2048. RS :SET &K WORD COUNT

1205 004016 012422 3%: MOV (R4)+,(R2)+ :MOVE CCDE

1206 004020 012422 MOV (R&)+,(R2)+

1207 004022 005305 DEC RS :DECREMENT 4K WORD COUNTER

}ggg 004026 001374 BNE 1%

1210 004026 012705 005405 MOV #4096 .-PLACE+1,RS :SET 4K WORD COUNTER

1211 004032 014400 4%: MOV =(R&) RO :GET "GOOD' DATA

1212 004034 014203 MOV -(R2).R3 :GET "BAD' DATA

1213 004036 020003 CMpP RO,R3 :COMPARE 'GOOD" & 'BAD' DATA

1214 004040 001403 BEQ 5%

1215 004042 005722 187 (R2)+ :STEP ADDRESS FGR ERROR ROUTINE
1216 004044 104400 HLT :REPORT ERROR

1217 004046 005742 187 -(R2) :RESTORE ADDRESS POINTER

1218 004050 005305 5%: DEC RS :DECREMENT 4K WORD COUNTER

}%}g 004052 001367 BNE 4% :LOOP UNTIL 4K WORDS CHECKED

1221 004054 005767 174702 187 MMAVA :CHECK 1F MEM MGMT IS AVAILABLE
1222 004060 001405 BEQ 6% :BRANCH IF NOT AVAILABLE

1223 004062 005237 172342 INC afK1PARY

1226 004066 005237 172344 INC D#K IPAR2

1225 004072 000744 BR 1%

1226 004074 062702 000100 6%: ADD #64. ,R2 :STEP ADDRESS

1227 (004100 000744 58 2%

1228 004102 012706 000500 7%: MOV #STKPTR,SP :RESET STACK PIR

1229 004106 012737 001126 000004 MOV NERRTRP ,aERRVE(;RESTORE ERROR TRAP VECTOR
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004212
004214
004222
004226
004230
004234
004236
004240
004242
004244
004250
004252
004256
004256
004262
004264
004270
004272
004276
004300
004 304
004306
004310
004312
004314

004320
004322
004324
004326
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006767
010701
012746
016746
004767

000005
042737
010701
012706
005237
022737
000006
000752
001405
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010152
00013

004 67
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105737
100375
013700
001400
004767
004710
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000240
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MACY11 30A(1052) 09-FEB-79 12:56 PAGE 27
RANDOM DATA,ROTATING 1/0 TESTS

11:18

177777 003304

000001
177450
003252
000001

1774632
003004

003¢46
000001
177412
003214
000001

177374
003042

000014

000500
000752

176520
003476
174506
177564
00004¢
175704

176120

017776

177746

:ROTATING O TEST. THIS TEST ROTATES A SINGLE 'O' THROUGH MEMORY

ROT0: MOV
MOV
MOV
JSR
MOV
MOV
MOV
JSR

#-1,.CONST

#1,-(SP)

WDS.256,=(SP)

PC,WRTPAT
PC,RI
#,-(5P)

WwDS.256,=(SP)

PC,.ROTO

:SET CONSTANT =177777

;SET BANK #1

:GET # OF 256. WORD BLOCKS IN MEMORY
;G0 WRITE 1'S THROUGHOUT MEMORY

:SET SCOPE PIR

:SET STARTING BANK #

:SET # OF 256. WORD BLOCKS TO CHECK
:6G0 TO ROTATE 0 ROUTINE

:ROTATING 1 TEST THIS TEST ROTATES A SINGLE '1' BIT THROUGH ALL OF

;MEMORY

ROT1: (LR
MOV
MOV
JSR
MOV
MOV
MOV
JSR

;END OF CYCLE

END: RESET
BIC
MoV
MOV
INC
CMP

ENDCT: .WORD
.WORD
BEQ
JSR
ASTERI(SK
JMP

JSR
ENDMSG
1518
BPL
MOV
BEQ
JSR
$ENDAD: JSR
NOP
NOP
NOP
FINISH: JMP

DONE :

. CONST
#,-(5P)

WwDS.256,~(SP)

PC,WRTPAT
PC.RI1
#1,-(SP)

wDS.256,-(SP)

PC,.ROTI

#14 ,3#CNTRL

PC,RI

#STKPTR,SP

af 1ONT

(PC)+,a(PC)+

6

1CNT

DONE
R5,$PRINT

S¥#BEGINI
RS ,$PRINT

aazps
3#4.2 RO
FINISH
PC,SRLDR
PC . (RO)

START1

;CLEAR CONSTANT

;PUSH STARTING BANK ONTO STACK

;AND # OF 256. WORD BLOCKS IN MEMORY
;G0 WRITE 0'S THROUGHOUT MEMORY

;SET SCOPE PTR

;SET STARTING BANK #

;SET # OF 256. WORD BLOCKS TO CHECK
;GO ROTATE A *1' BIT THROUGHOUT MEMORY

;RESET MACHINE TO KEY-START STATE
;UPDATE TRACE REGISTER

:SET STACKX PIR

; INCREMENT PASS COUNT

;CHECK FOR LAST PASS

;MAKE 5 PASSES

;PASS COUNT ADDRESS

;BRANCH IF LAST PASS COMPLETED
;GO TG PRINT ROUTINE

:GO TC PRINT ROUTINE
;WALIT FOR BELL 1O RING
;GEY DECTAPE MONITOR RETURN ADDRESS

;RESTORE MONITOR & LOADERS
;GO TO DECTAPE MONITOR

.SBTTL PROGRAM SUBROUTINES
.SBTTL RELOCATION ROUTINES
;ROUTINE 10 RELOCATE PROGRAM CODE

RELOC: MOv (RS)+,R0O
MOV (R5),R2
MOV R2.R3
ADD #17776,R3

;GET FROM ADDRESS
;GET TO ADDRESS

;MOVES 4K

SEQ 0026 |
|

R —— ——————— S —————— S ——— -
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CEMOADD 11770 MEM TST  MACYTT 30AC1052) 09-FEB-79 12:56 PAGE 2B
(Em AD . PYY 09-FEB-79 11:18 RELOCATION ROUTINES

1286 006332 0127%7 004402 000004 MOV #LS SMERRVEC SET TIME OuT TRAP

1287 00430 005004 (LR R4 :CLEAR RELOCATION SUCCESSFUL INDICATOR

1288 00632 005723 157 (R3) SCHECK IF MEMORY S AvAli ABLE

1289 00634 012022 1$: MOV (RO)+,(R2) :RELOCATE

1290 004346 020203 (mP R2,.R3 :RELOCATION COMPLETE?

129 004350 001375 BNE 1% :

1292 004352 0115C3 MOV {RS),R3

129% 004356 020203 2%: (mp R2,R3

12964 004356 001413 BEQ 5% :BRANCH 1F DONE

1295 004360 026042 (mp -(R0O),=(R2) :(HECK THAT DATA WAS RELOCATED PROPERLY

1296 004362 001774 BEQ 2%

1297 004364 005703 181 R3 :CHECK IF RELOCATING BACK 1O 000000

1298 004366 001403 BEQ 1%

1299 004370 104400 HLT :ERROR' CANNOT RELOCATE PROGRAM (ODE

1300 :10 UPPER MEMORY BANK PROPERLY

1301 004372 0000600 HALT

1302 004374 000767 BR 2% :CONTINUE RELOCATING AT YOUR PERIL

1303 004376 000000 1%: HALT :ERROR' CANNOT RELCCATE (ODE BACK TO

1304 ;70 000000 PROPERLY

1305 004400 000777 Bk .

1306 0064402 022626 (%: cwp (SP)+,(SP)+ :RESTORE STACX PTIR

1307 004404 005104 COM R&

1308 C04406 000240 5% : NOP

1309 004410 012702 000764 MOV #RELOCF ,R2 :GET ADDRESS OF RELOCATION FACTOR

1310 004414 061502 ADD (RS) ,R2 :ADD FACTOR

}g}; 004416 012512 MOV (R5)+,(R2) ;?EL?C:TED RELOCF NOW CONTAINS RELOCATION

:FACTO

}%}2 004420 000205 RTS 5 :RETURN, Ré4==1 ]F NO RELOCATION

1315

1316 :ROUTINE TO RELOCATE PROGRAM CODE FROM ORIGINAL POSITION (0-4x) TO

1317 :TOP OF MEMORY.

1318 004422 012700 020000 RELOCP: MOV #20000,R0 ;SET UP TO SCAN FOR TOP OF MEMCRY

1319 004426 012737 000006 000004 MOV FERRVEC+2 ,a#ERRVEC

1320 004436 062700 020000 1%: ADD #20000,R0 :INCREMENT SCAN ADDRESS

1321 004440 000261 SEC :SET TIME OUT INDICATCR

1322 004442 005710 157 (RO) :CHECK FOR EXISTANT MEMORY

1323 004444 103373 BCC 1% :'C' WILL BE CLEAR IF MEMORY EXISTS

1324 004446 012737 001126 000004 MOV SERRTRP,#ERRVEC

1325 006656 162700 020000 SUB #20000,R0 :ADJUST 10 LAST EXISTANT 4K




——

CEMIADD 11770 MEM TST  MACY!1 30A(1052)
(EMyAD. PN 09-FEB=79 11:18

1326 004460 010067 000006
1327 0046t 006567 177630

09-F£B-79

C
12:56 PAGE 29

RELOCATION ROUTINES

MOV
JSR

RO,2%
RS ,RELOC

sPASS RELOCATION ADDRESS TO RELOC ROUTINE
;RELOCATE PROGRAM

SEQ 0078




CEMJADD 11770 9EM TST MACY!1 30A(1052) 09-FEB=79 12:%6 PAGE 30 *
CEMJAD.PIY 09-FEB=79 11:18 RELOCATION ROUTINES S0 0029 |

1328 004470 000000 000000 ;FROM ADDRESS 000000
1329 (0&a72 000000 : 2%: .WORD 0 10 LAST 4K BANK
1330 Q04476 006567 17470 JSR R5,8PRIN! :60 T0 PRINT ROUTINE
1321 (04500 010113 RELOCM
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09-fEB-79

016746
062716
004767
011667
066706
012716
0000G0
066716
000207

000177

105767
001363
016602
162702
110667
004567
004773
104400

MACY11 30A(1052)

11:18

177764
010170
17576

000006
177744

177734

000172
004740

174202

004642
004702

174144
000714

172301
005662

177724

003374

177706
000500

000512
003342

177664

000604
000002
177647
174040

000114
000004

000250

09-FEB-79

E
12:56 PAGE 31

RELOCATION ROUTINES

i%:

MOv
ADD
JSR
MOV
ADD
Mov
.WORD
ADD
RTS

LSBTTL

2%,-(5P)
FREL24K, (SP)
PC,02A
(SP),3%
2%,SP
éPC)*,(SP)
2%, (5P)

PC

;PASS T0 02A ROUTINE

;SET UP RESTART ADDRESS

;TYPE RESTART ADDRESS

;SAVE RETURN ADDRESS IN 3% BELOW
;RESET STACK PIR

;GET RETURN ADDRESS

;CONTAINS RETURN PC

;ADJUST RETURN PC

MA/MF PARITY ERROR SERVICE ROUTINE

:WHEN MA/MF A PARITY ERROR 1S DETECTED THIS ROUTINE SCANS MEMORY FOR THE
:ADDRESS CAUSING THE PARLITY ERROR. WHEN THE ADDRESS IS LOCATED THE ROUTINE
:HALTS WITH THE ADDRESS+2 IN RO. TO CONTINUE AFTER THE ERROR PRESS CONTINUE.

;SAVE RO IN SAVRO

;G0 TO PRINT ROUTINE

;CLFAR PARITY ERROR INDICATORS

:NOT 0/0 =PAR ERR/NO PAR ERR

:NOT 0/0=PAR ERR DETECTED/NOT DETECTED ON SCAN
;SET PARITY ERROR TRAP
;SET TIME OUT TRAP VECTOR

;CHECK IF MEM MGMT 1S AVAILABLE
;BRANCH IF NOT AVAILABLE

;SET UP MEM MGMT

ALLOW FULL 4K PAGE ADDRESSING
;SET MEM MGMT ABORT TRAP VECTOR
;SCAN ALL ADDRESSES

;SET PARITY ERROR FOUND INDICATOR

;PARITY ERROR! ADDRESS+2 IS IN RZ

;MUST CLEAR BAD PAR LOCATION

; INSERT HALT INST TO EXAMINE PARITY REGS
;:CLEAR PARITY ERROR INDICATORS

;RESET STACK PIR

;GO ENABLE PARITY ERROR DETECT,ON
:CLR PAR ERROR LOCATION

:SERVICE ROUTINE IF PARITY ERROR NOT DETECTED ON SCAN

.PARSRV: MOV RO,SAVRO
MOV #SAVRO+2,R0O
MOV R1,(RO)+
MOV R2,(RO)+
MOV R3,(RO)+
MOV R&,(RO) ¢
MOV RS, (RO)+
JSR RS,$PRINT
PARERR
CLR (PC)+
PEFLG: .BYTE 0
PENFLG: .BYTE 0
MOV #2% ,af#PARVEC
MOV #.% ,a¥ERRVEC
(LR R2
181 MMAVA
BEQ 1%
JSR PC.LDMMO
INCB afK1PDRO+1
MOV SMMABTO ,3#MMVEC
1%: MOV (R2)+,R0O
BR 1%
2%: MOVB SP,PEFLG
MOV RO,R3
HLT
JMP aPARCLR
3%: NOP
(LR PEFLG
MOV #STKPIR,SP
RESET
JSR PC, .MAMF
JMP a(LRPAR
L% : 1STB PEFLG
BNE 3%
MOV 4&(SP),R2
SUB #2,R2
MOvVB SP,PENFLG
JSR RS,$PRINT
NOF IND
HLT

;BRANCH ]F PARITY ERROR WAS

;DETECTED ON SCAN

;GET PC AT TIME OF ERROR

;BACK 1T UP

:SET IND = NO PAR ERROR DETECTED ON SCAN
;G0 10 PRINT ROUTINE

:ERROR! PARITY ERROR NOT DETECTED ON SUAN

SEC



CEMJADD 11/70 MEM 15!
CEMJAD . PN

1388
1389
1390
1391
1362
1392
1394
1395
1396
1397
1398
1399
16400
1601
1402
1403
1604
1405
1606
1407
1408
1409
16410
1411
16412
1413
1614
16415
1416
1617
1418
1419
1620
1621
1622
1423
14214,
1625
16426
1427
1428
1429
1630
1431
1432
16433
14 %
1435
1436
1437
1438
14%9
1640
1641
Tebf
1663

004734

004736
004740
006742
004744
004746
004750

004752
004760
004766
004773
005000
005006
005014

005020
005024
005026
005030
005034
005040
005044
005046
005050
005054
005060
005064
005070
005076

005100
005104

005106
005112
005114
005120
005124
005130
005134

005136
005142
005146
005152
005154

09-FEB=-79
000750

000000
000000
000000
0000G9
000000
000000

005015
054524
051117

116
052517
020116
005015
005020

177740
177762
177744

005767
001403
000060
000177
010667
005737
100001
000000
013746
013701
013702
011637
032737
001071

004567
004752

004567
001475
016646
066716
004767
004567
002361

012700
012704
01270%
005003
006301

f
MACY11 30AC1052) O09-FEB-79 12:56 PAGE 32
MA/MF PARITY ERROR SERVICE ROUTINE

11:18

040520
062440
005015
052117
042116
041523

000

177546

175426
177532
177570

177744
177740
177742
177744
020000

173664

173656

000002
175640
174664
173634

002351
000010
000003

044522
051122

000
043040
0647440
047101

177570

3%

:THE BELOW 6 WORDS CONTAINS THE SAVED CONTENTS OF RO=-RS WHEN THi
;PARITY ERROR OCCURRED

SAVRO: .WORD
SAVR1: _WORD
SAVR2: .WORD
SAVR3: _WORD
SAYR4: _WORD
SAVRS: .WORD

PARERR: .ASCI1Z
NOF IND: .ASCI1Z
.EVEN

MEMLO=177740
MEMHI=177742
MEMERR=177744

oooOCoO

<15><12>"'PARITY ERROR'<15><12>

"NOT FOUND ON SCAN'<15><12>

.BEEN HERE BEFORE
;BRANCH IFf NO
:YES == DOUBLE PARITY ERROR

:SET PARITY ERROR FLAG

:HALT ON ERROR?

:BRANCH IF NO

SYES

:SAVE MEMORY ERROR REG

;:GET ADDRESS OF WHERE THE PARITY
:ERROR OCCURRED

:CLEAR THE ERROR REG

:INHIBIT ERROR TYPEQUT

:BRANCH IF YES

;GET PC AT TIME OF PARITY ERROR

L2Z¢PAR: T1S1 PEFLG
BEQ 1%
HALT
JMP aPERSTRTY

1%: MOV SP,PEFLG
181 a#SWR
BPL 100%
HALT

100%: MOV S#MEMERR,-(SP)
MOV S#MEMLO,R!
MOv SFMEMH] ,R?2
MOV (SP) ,a#MEMERR
BIT #B1T13,305uR
BNE 101%

:PRINT "'PARITY ERROR'
JSR RS,$PRINT
PARERR

:PRINT  "'PC=000xxx”
JSR RS,SPRINT
ERRPC
MOV 2(SP) ,=(SP)
ADD RELOCF, (SP)
JSR PC,02A
JSR RS,SPRINT
SPACE!

s (HANGE 22-B11 ADDRESS T0O OCTAL=-ACSI!
MOV #DIGITS,RC
MOV #8. R4

2% MOV #3,RS

i%: (LR k3

4% ASL R

——

JEG Vi D

———- g ————
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CEMUADD 11/70 MEM TST  MACYTY 30AC1052) OC9-FEB=-79 12:56 PAGE 33

(EMJAD P 0S=-FEB=-79 1.:18 MA/MF PARITY ERROR SERVICE ROUTINE
16464 005156 106102 ROLB R2
1445 005160 006103 ROL RY
1446 005162 077504 SOB RS,4%
14647 005164 116320 00231/ MOVB DIGTAB(RY), (RO)+
1448 00517C 077412 SOB R4,2%
1449 PRINT  ""MEMORY ADDRESS IS AAAAAAAA'
1450 005172 004567 17357¢ JSR RS,$PRINT
1651 005176 002327 ADRESS
1452 005200 004767 172674 JSR PC,CRLF
1453 :PRINT  "PARITY ERROR REG=XXxxxx"'
1454 0052064 004567 173560 JSR RS,$PRINT
1455 005210 001531 PARREG
1456 005212 011605 MOV (SP),RS
1457 005216 004767 176574 JSR PC,02A
1458 005220 004767 173544 JSR PC,$PRINT
1459 005226 002361 SPACE!
1460 ‘ :PRINT THE MARGIN SETTING
1461 005226 016700 17352C MOV ICNT RO
1462 005232 116000 005532 MOVB MRGNTB(RD) ,R0O
1463 005236 062700 005266 ADD #MARTBL RO
1464 005242 011067 000004 MCV (RO),5%
1465 005246 004567 173516 JSR RS ,$PRINT
1466 005252 005266 5%: MARTBL
1467 005254 006567 173510 JSR RS,$PRINT
1468 005260 005375 MARMSG
1469 005262 000177 175174 101%: JMP oPERSTRT
1470 :MARGIN MESSAGE TABLE
1471 005266 005304 MARTBL: NORMAL
1472 005270 000000 0
147% 005272 005313 ESTRB
1476 005274 005330 LSTRB
1475 005276 005344 LCRNT
1476 005300 005360 HCRNT
14;; 005302 005304 NORMAL
14
1479 :MARGIN MESSAGES

14R0 005304 047516 066522 046101 NORMAL: .ASCIZ "NORMAL'

1481 005312 000

1482 005313 105 051101 054514 ESTRB: .ASCIZ ‘'EARLY STROSE'
1483 005320 051440 051124 061117

1484 005326 000105

1485 005330 040514 042524 051440 LSTRB: .ASCIZ °LATE STROBE'
1486 00533 051124 04!'117 0C0105

1487 005344 047514 020127 052503 LCRANT: _ASCIZ ‘LOW CURRENT®
1488 005352 051122 047105 000124

1489 005360 044510 044107 041440 HCRNT: LASCIZ  "HIGH CURRENT®
1490 005366 051125 042522 052116

1491 005374 000

1492 005375 040 040515 043522 MARMSG: .ASCIZ ' MARGIN'<12><15>
1493 005402 047111 006412 000

}ag: 005410 .EVEN

b

1496 :ROUTINE TO ENABLE PARITY ERROR ACTION ON 11/70 PARITY MEMORIES

1497 00114 PARVEC=114 ;PARITY ERROR INTERRUP! VECTOR ADDRESS
1498

1499 00510 032737 000060 177570 .MAME: B]1 #L0,3056R S(MECK [ PARITY ERROR DETECTION IS 'O

S e e - ———
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005416
005420

005426
00543

005436
005444

005450

005456
005464
005470
005472

005500
005506
005510

005512
005510
005520
005526
005530

005532
005533
005534
005535
005536
005537

005540
005542
005546
005550
005556
005560
005566
005570
005576
005604
005612

MEM 151
(5-1EB-79

001007
062737

012767
000405

052737
005067

012737

012737
005767
001406
012737

012737
000207
000000

177750

016700
005002
116037
077201
000207

000
004
006
010
012
000

000240
005767

MACY!Y 30AL10%2)

11:18

000002
0000
000002
000040

004540

000340
173272

005020
000340

173234
005532

173214
000100
000020
000040
077006

077406
172304

1777644
000054

177746

00011¢
000116

000114
000116

177750

177570
172516
172516

172300
172302

H 3

09-FEB=-79 12:56 PAGE 34
MA/MF PARITY ERROR SERVICE ROUTINE

BNE 1% ;BE ENABLED. BRANCH 1F NOT TO BE ENABLED
;ENABLE PARITY ERROR DETECTION

BIC B2, aNINTRL ;OTHERWISE, INSURE THAT PAR]TY ERROR

;DETECTION 15 ENABLED

ggv SI.PARAVA ;SET PARITY ERROR DETECTION INDICATOR
;DISABLE PARITY ERROR DETECTION
%: BIS 2 ,a0CNTRL ;:DISABLE PARITY ERROR DETECTION

(LR PARAVA ;C%gAR PARITY ERROR DETECTION INDICATOR

;SET=-UP PARITY ERROR SERVICE TRAP

R 18-BIT OR 22-BI1T

;ADDRESSING MODES

2%: MOV

MOV
151
BEQ
MOV

MOV
3%: RTS
PARAVA: .WORD

# .PARSRV,a#PARVEC :SET-UP 18-BI1T ADDRESS PAR]ITY
:ERROR TRAP VECTOR

#3L0,3#PARVEC+2 ;PRIORITY LEVEL 7 ON TRAP

MMAVA ;18 OR 22 817 MODE?

is :BRANCH IF NOT, OTHERWISE

#,.22PAR ,@#PARVEC :SET-UP 22-BIT ADDRESS PAR|TY
;ERROR TRAP VECTOR

#340,3#PARVEC+2 ;PRIORITY LEVEL 7 ON TRAP

PC ;RETURN

0 :PARITY ERROR DETECTION INDICATOR
:0 = PARITY ERROR DETECTION IS DISABLED
:1 = PARITY ERROR DETECTICN IS ENABLED

.SBTTL MARGIN KOUTINE
;ROUTINE TO SET THE MARGINS

MAINTRG=177750

MARGIN: MOV
(LR
MOVB
1%: SOB
RIS

MR3NTB: .BYTE
BYTL
.BYTE
BYTE

SBITL

1CNT RO ;PASS C(OUNT

R2 sFAST COUNTER
:gG?;B{RO),ilHAIN1RG ;LOAD MAINTENANCE REG.
PC

0 : NORMAL

“ ;EARLY STROBE

6 ;LATE STROBE

10 ;LOW CURRENT

12 ;HIGH CURRENT

0 ; NORMAL

MEM MGMT ROUTINES

-ROUTINE 10 INITIALIZE MEMORY MANAGEMENT REGISTERS

LDMMO: NOP
181
BEQ
BIT
BNE
MOV
BR

2%: MOV

1% : MOV
MOV
(iR

?znvu

#B116,aNSWR 18 B1T UNIBUS MAPPING?
2% :YES==-BRANCH

;io.ausas 122 81T MODE

#40,a0SR3 "ENABLE UNIBUS MAP

#177¢256.-6400+UP*RW,a#K IPDRO  ;SET KIPDRQ=RW uP 177 BS

#200256,=400+UP+RW, AWK [PLRT :SET KIPDRY=RWw UP 200 BLO(KS

afx 1PDR/?

SEQ 0033 |




CEMADO 11770 MEM 151
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005616
005622
005630
005634
005642
005650
005656
005660

005662
005666
005674
005700
005704
005712

005714
005720
005726
005730
005734
005742
005744
005744
005750
005756

005760
005762
005764
005770
005772
005774
005776
006000
006002

006004
006010
006012
006014
006020

09-FEB-79

005037
012737
005037
012737
012737
012737
000249
000207

012702
062737
013716
005037
012737
000002

012702
162737
001406
013716
012737
000002

005037
052766
000002

005702
001442
005767
001005
006002
006002
006002
006002
000207

004767
000302

MACY11 30AC1052)

11:18

172344
077406
172340
000200
177600
000001

020000
000200
177576
177572
0009001

040000
000200

177576
000001

177572
000002

172772

177530

172344
000200
172346
077406
077406
172310
040000
006072
000001

172316

172342
172356
177572

172342

177572

172362

17757¢

000002

172304
172306

000250
177572

09-FEB-79

123

1
56 PAGE 35

MEM MGMT ROUTINES

CLR afx IPAR?
MOV #200¢256.-400+UP+RW,3#K IPDR7 :SET KIPDR7=RW UP 200 BLOCKS
(LR afx |PAROD
MOV #200,3#K1PAR1
MOV #177600,3#K | PAR7
MOV #1,3#5R0 ;ENABLE MEM MGMT
NOP
1%: R1S PC
:MEMORY MANAGEMENT ABORT ROUTINE FOR WRITE UP
MMABTO: MOV #20000,R2 :RESET RZ2
ADD #200,3#K1PAR] :ADVANCE TO NEXT 4K
MOV a#SRZ, (SP) :RETURN TO INSTRUCTION THAT
(LR a#SRO :DISABLE MEM MGMT
MOV #1,305R0 :ENABLE MEM MGMT
R11 :CAUSED THE ABORT
:MEM MGMT ABORT SERVICE FOR WRITE DOWN
MMABT1: MOV #40000,R2 :RESET RZ2
SUB #200,9#K1PAR]
BEQ 2%
MOV af#SR2, (SP)
:?Y #1,3#SR0 :ENABLE MEM MGMT
2%:
CLR a#SRO :DISABLE MEM MGMT
BIS #v,2(SP)
RTI1
:ROUTINE TO SET UP MEMORY MANAGEMENT FOR PATTERN TESIS
STMM2: T1S1 R2 :CHECK IF TESTING BANK # O
BEQ 2% EXIT IF BANK # 0
181 MMAVA
BNE 1% :BRANCH 1F MEM MGMT AVAILABLE
ROR R2 :ADJUST ADDRESS
ROR R2
ROR R2
ROR RZ
RTS PC :RETURN
1%: JSR PC,LDMMO :60 MAKE INITIAL SET UuP
SWAB R2
ROR R2
MOV R2,3#K1PAR2
ADD #200,R2
MOV R2,3#K1PAR3
MOV #200¢256.-400+UP+RW,a#KIPDR2 :SET KIPDR2=Rw UP 200 BLOCKS
MOV #200¢256.-400+UP+RW,a¥KIPDR3 :SET XIPDR3=Rw UP 200 BLOCKS
CLR a#K 1 PDR4
MOV #40000,R?
MOV SMMABTZ ,@#MMVE(
MOV #1,3#5R0 :ENABLE MEM MGMT
2%: RTS PC
:ROUTINE 10 SERVICE 8 XOR 13 ABOR1S
MMABTZ2: NOP

SEQ 0034

—————————————————
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1/70 MEM TS1  MACYIT 30A(1052) 09-FEB-79 12:56 PAGE 36

o »

Do 1
PN 09-FEB=-79 11:18 MEM MGMT ROUTINES SEQ 0035
2 00607¢ 012702 040000 MOV #40000,R2
T U06100 062737 000400 172344 ADD #6400,/ 1PARZ
& 006106 062737 000400 172346 ADD #400,3#K1PAR3
5 006116 013716 17757¢ MOV a#sSRZ, (5P) :SET RETURN T0O INSTRUCTION THAT ABORTED
& 006120 012737 000001 177572 MOV #1,3#5R0 ENABLE MEM MGMIT
; 006126 000002 RT1
9 ,SBTTL 3 XOR 9 ROUTINES
1620 :ROUTINE TO WRITE 3XOR9 WORSTY CASE NOISE TEST PATTERN
1621 :CALL: MOV BANK #,-(SP) :PUSH STARTING BANK # ON STA(K
1622 ; MOV BLKCNT,=(SP) :PUSH 256. WORD BLOCK COUNT DN STACK
1623 : JSR PC,.3x9 :CALL ROUTINE
1625 006130 016602 000004 L3X9: MOV 4(SP),R2 :GET STARTING BANK #
1626 006136 004767 177620 JSR PC,STMM?
1627 006140 005000 CLR RO
1628 006142 010003 MOV RO,R3
1629 006144 005103 COM R3 :RO (0) AND R3 (=1) 1S THE DATA WRITTEN
1630 006146 005767 175350 . PARPAT :BRANCH IF PARITY MEMORY PATTERN IS
006152 001402 BEQ 1% :NOT TO BE WRITTEN
1633 006154 012700 000401 MOV #401,R0 :WRI1TE PARITY 3X9 PATTERN
1636 006160 012704 000020 1%: MOV #16..RG :EACH LOOP WRITES 256. WORDS
1636 006164 010022 2%: MOV RO, (R2)+
1637 006166 010022 MOV RO, (R2)+
1638 006170 010022 MOV RO, (R2)+
1639 006172 010022 MOV RG, (R2)+
006174 010022 MOV RO,(R2)+
006176 010022 MOV RO, (R2)+
006200 010022 MOV RO, (R2)+
006202 010022 MOV RO, (R2)+
006204 010322 MOV R3,(R2)+
006206 010322 MOV R3,(R2)+
006210 010322 MOV R3,(R2)+
1649 006212 010322 MOV R3,(R2)¢
006214 010322 MOV R3,(R2)¢
006216 010322 MoV R3,(R2)+
1653 006220 010322 MOV R3,(R2)¢
006222 010322 MOV R3,(R2)¢
1656 006224 005304 DEC R&
1657 006226 001356 BNE 2%
1658 006230 005100 (oM RO
1659 006232 005103 (oM R3
1660 006234 005767 175262 187 PARPAT :BRANCH IF PARITY MEMORY PATTERN 15
006240 001402 BEQ 3% :NOT T0 BE WRITTEN
1663 006242 004767 000014 JSR PC,.XO0R39 :6G0 GET CONSTANTS
1664 006246 005366 000002 1% DEC 2(SP) :DECREMENT 256. WORD BLO(K COUNIT
1665 006252 001342 BNE 1%
1666 006254 012676 MOV (SP)+,(SP) :ADJUST STACK

1667 006256 012616 MOv (SP)+, (5P}
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P11
006260

006262
006266
006270
006274

006350
006352

006356
006362
006366
006372
006374
006400
006402
006404

006410
006414

006416
006422
006422
006424
006426
006430
006432

006436
006440
006442
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000207

032702
001404
0327G2
001404
000407
032702
001404
005767
100004
100410
005767
100005
012700
012703
000207
012700
012703
000207

000240
004767

016604
016602
004767
005000
005767
* J0001
005100
012705

005767
001402

004767

012203
020003
001403
005046
004767

01220
02000
00140

N NN

000020
002000

002000
172442

172632

177777
000401

000401
177777

001104

000002
000004
177366

172354

000040
175106

177640

172546

3
09-FER-79 12:56 PAGE 37
3 XOR 9 ROUTINES

R1S PC
;ROUTINE TO SET
:PARITY,
XOR39: BIT #20,R2
BEQ .3150
J3181: Bl #2000,R2
BEQ .3NOT19
BR .3159
.3150: BIT #2000,R?
BEQ L3159
LINOT9: 187 I COUNT
BPL LDCOMP
BM] LDNORM
L3189: 1S1 1 COUNT
BPL LDONORM
LDCOMP: MOV #-1,R0
MOV #401,R3
RIS PC
LDNORM: MOV #401,R0
RIS PC
sROUTINE TO CHECK 3 XOR 9 WORST
;CALL: MOV BANKH ,=(S5P)
- MOV BLKCNT ,=(SP)
3 JSR PC,..3x9
..35X9: NOP
JSR PC,CKSWR
:CHECK WORST CASE PATTERN
1%: MOV 2(SP) R4
MOV &(SP) ,R2
JSR PC,STHMM?
(LR RO
181 1COUNT
, BPL T
i (OM RO
2%: MOV #32..R5
3%: 1s1 PARPAT
BEQ 30%
JSR PC,.XOR39
30%:
MOV (R2)+,R}
(MP RC,R3
BEQ 410
(LR =-(SP)
JSR PC,ERROR
MOV (R2)+,R3
(MP RO,R}
BEQ .+10

CONSTANTS FOR WRITING/CHECKING 3

SEQ 0036

XOR PATTERN wilTH

;CHECK BIT 3
:BRANCH IF BIT 3§
:CHECK BIT 9
:BRANCH IF BIT 9

:CHECK BIT 9

:BRANCH IF 0

;CHECK IF NORMAL CR COMPLEMENT DATA
:60 LOAD COMPLEMENT CONSTANTS

;GO LOAD NORMAL CONSTANTS

;CHECK IF NORMAL OR COMPLEMENT DATA
:60 LOAD NORMAL CONSTANTS

:SET COMPLEMENT CONSTANTS

;RETURN
;LOAD NORMAL CONSTANTS

C
0

CASE NOISE PATTERN

;PUSH STARTING BANK # ONTO STACK
;AND 256. WORD BLOACK COUNT
;CALL ROUTINE

;G0 CHECK SWITCH REGISTER

;GET 256. BLOCK WORD COUNT

;GET FIRST BANK #

;GO SET UP MEM MGMT

;SET CHECK WORD

:1F ICOUNT 1S NEG AM (HECKING COMP-
;LEMENTED PATTERN

;SO COMPLEMENT CHECK WORD

;SET 256. WORD COUNTER

:BRANCH IF PARITY MEMORY PATTERN IS
;NOT T0 BE CHECKED

;G0 GET CONSTANT

;GET TEST DATA
: (OMPARE WITH CHECK WORD

;PUSH FAKE STATUS ON THE STACK
;ERROR! MEM DATA (R3) NOT = TEST DAiA
; (RO), ADDRESS=(R2)=2

;GET TEST DATA
; COMPARE WITH C(HE(K WORD




L
CEMJADO 11770 MEM TST  MACY11 30AC1052) 09-FEB-79 12:56 PAGE 38

CEMJAD.P11 09-FEB-79 11:18 3 XOR 9 ROUTINES SEQ 0037
17264 006444 005046 (LR -(SP) ;PUSH FAKE STATUS ON THE STACK
1725 006446 004767 172532 JSR PC,ERROR ;ERROR! MEM DATA (R3) NOT = TEST DATA
};S? ; (RO), ADDRESS=(R2)=2
1728 006452 012203 MOV (R2)+,R3 ;GET TEST DATA
1729 006454 020003 (Mp RO,R3 ;COMPARE WITH (HECK WORD
1730 006456 001403 BEQ - .+10
1731 006460 005046 (LR =(SP) ;PUSH FAKE STATUS ON THE STACK
1732 006462 004767 172516 JSR PC.ERROR ;ERROR! MEM DATA (RS) NOT = TEST DATA
;;22 ;(RO), ADDRESS=(R2)=2
1735 006466 012203 MOV (R2)+,R3 ;GET TEST DATA
1736 006470 020003 (MP RO,R3 ; COMPARE WITH (HECK WORD
1737 006472 001403 BEQ .+10
1738 006476 005046 CLR -(SP) ;PUSH FAKE STATUS ON THE STACK
1739 006476 004767 172502 JSR PC,ERROR :ERROR! MEM DATA (R3) NOT = TEST DATA
};:? : (RO), ADDRESS=(R2)=2
17642 006502 012203 MOV (R2)+,R3 ;GET TEST DATA
17643 006504 020003 CMP RO,R3 ;COMPARE WITH CHECK WORD
1744 006506 001403 BEQ 410
17645 006510 005046 CLR =(SP) ;PUSH FAKE STATUS ON THE STA(K
1746 006512 004767 1724666 JSR PC,ERROR :ERROR' MEM DATA (R3) NOT = TEST DATA
:;2; : (RD), ADDRESS=(R2)~2
17649 006516 012203 MOV (R2)+ K3 ;GET TEST DATA
1750 006520 020003 (MP RO,R3 ;COMPARE WITH (HECK WGRD
1751 006522 001403 BEQ .+10
1752 006524 005046 (LR -(SP) :PUSH FAKE STATUS ON THE STACK
1753 006526 004767 172452 JSR PC.ERROR ;ERROR! MEM DATA (R3) NOT = TEST DATA
:;gg ;:(RO), ADDRESS=(R2)-2
175%¢ 006532 012203 MOV (R2)+,R3 sGET TEST DATA
1757 006534 020003 CMP RO,R3 ;COMPARE WITH CHECK WORD
1758 006536 001403 BEOQ .+10
1759 00654C 005046 CLR ={SP) ;PUSH FAKE STATUS ON THE STACK
1760 006562 004767 172436 JSR PC.ERROR ;ERROR! MEM DATA (R3) NOT = TEST DATA
};b% ;(RO), ADDRESS=(R2)=2
6
1763 006546 012203 MOV (R2)+,R3 ;GET TEST DATA
1764 006550 020003 (MP RO,R3 ;COMPARE WITH CHECK WORD
1765 006552 001403 BEQ .+10
1766 006554 005046 (LR =(SP) ;PUSH FAKE STATUS ON THE STALK
1767 006556 004767 172422 JSR PC.ERROR ;ERROR! MEM DATA (R3) NOT = TEST DATA
1768 : (RO), ADDRESS=(R2)=2
1769
1770
1771 006562 005100 (oM RO ; COMPLEMENT C(HECK WORD
1772 006564 005305 DEC RS :DECREMENT 256. WORD COUNTER
1773 006566 001310 BNE 3%
1774 006570 005100 COM RO COHPLEHENY (HECK WORD
1775 006572 005304 DEC R& ;DECREMENT BLOCK COUNTER
:;;9 006576 001303 BNE 2%
1778 006576 032737 040000 177570 BIT #40000,9#SWR ;LOOP ON TEST?
1779 006604 001264 BNE % :BRANCH 1F LOOP ON TEST DESIRED
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006606
006614
006620

006624

006724
006726
006730
006732
006734
006736
006742

006744
006750
006754
006760
006766
006770
006774
006776
007002
007006
007010
007014
007016
007020
007022
007024
007026
007030
007032
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016667
016602
004767

005000
005767
100001
005100
012704
012705
005767
001402
004767
012203
020003
001403
005046
004767
005100
005142
012203
020003
001403
005046
004767
005100
005162
005305
001350
005100
005304
001343
005100
005367
001335

016602
004767
016603
032737
001307
006367
102402

MACYT
11:18

000002
000004
177134

172122

000040
000010
1746650

177402

172310

172270
177776

172024

000004
177004
000002
040000

171760

177354
000020

000C20

30A(1052)

172152

i77579

]
12:56 PAGE 39

GEI # OF 256. WORD BLOCKS TO CHECK
:GET STARTING BANK #

;60 SET UP MEM MGMT IF REQUIRD

;CHECK IF COMPLEMENT PATERN

; COMPLEMENT (HECK WORD

:SET 256. WORD COUNTER

;SET B WORD COUNTER

:BRANCH IF PARITY MEMORY PATTERN IS
;NOT TO BE CHECKED

;GET DATA
;CHECK DATA

;COMPLEMENT CHECK WORD
;COMPLEMENT TEST DATA

;GET DATA
;CHECK

;PUSH FAKE STATUS ON THE STACK

; COMPLEMENT (HECK WORD
;RESTORE DATA
;DECREMENT 4 WORD COUNTER

s COMPLEMENT CHECK WORD
;DECREMENT 256. WORD COUNTER

: COMPLEMENT C(HECK WORD
;DECREMENT BLOCK COUNTER

;GET BANK #

;GET BLOCK COUNT

;LOOP ON TEST

;BRANCH 1F LOOP ON TEST

s COMPLEMENT PATTERN
;GET 1ST DATA WORD
;GET 9TH DATA gORD

; SWAP WORDS !
(WITH 9-16

09-FEB=-79
3 XOR 9 ROUTINES
40%: MOV 2(SP),COUNT
MOV 4(SP),R2
JSR PC,STMM?
:CHECK WORST CASE BIT COMPLEMENT PATTERN
CLR RO
181 l(OUN!
BPL
COM RO
6%: MOV #32..R4
vt ¥ MOV lS..RS
6%: 181 PARPAT
BEQ 60%
JSR PC,.XOR39
60%: MOV (R2)+,R3
CMP RO,R3
BEQ 410
CLR -(SP)
JSR PC.ERROR
COM RO
(CMm -(R2)
MOV (R23+,R3
CMP RO,R3
BEQ 410
CLR -(SP)
JSR PC,ERRUR
COM RO
COM -2(R2)
DEC RS
BNE 6%
COm RO
DEC R&
BNE 5%
COM RO
DEC COUNT
BNE 4%
MOV 4(SP) ,RZ
JSR PC,STMM?
MOV 2(5P) ,R3
BIT #40000,30SWR
BNE 40%
ASL 1COUNT
8vS 7%
JMP 1%
7%: MOV #16..R5
10%: MOV (R2),RO
MOV ZO(RZ) R4
MOVB R4, (R2)+
MOVB Rk.(RZ)*
MOVB R4,(R2)+
MOVB R4, (R2)¢
MOVB R4, (R2)¢
MOVB R4, (R2)¢
MOVB R4, (R2)+
MOVB R4, (R2)+

560 0038 |
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09-FEB-79
3 XOR 9 ROUTINES

1%:

MOVB
MOVB
MOVB
MOVB
MOVB
MOYB
MOVB
MOVB
MOVB
MOVB
MOVB
MOVB
MOVB
MOVB
MOVB
MOVB
MOVB
MOVB
MOVB
MOVB
MOVB
MOVB
MOVB
MOVB
DEC

BNE

DEC

BNE

181
BEQ
JMP
MOV
MOV
RTS

N
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R&,(R2)+
R&,(R2)+
R&,(R2)+
R4,(R2)+
R4, (R2)+
R4, (R2)+
R4, (R2)+
R4&,(R2)+
RO, (R2)+
RO, (R2)+
RO, (R2)+
RO, (R2)+
RO,(R2)¢
RO, (R2)+
RO,(R2)+
RO, (R2)+
RO, (R2)+
RO,(R2)+
RO,(R2)+
RO, (R2)+
RO,(R2)+
RO, (R2)+
RO, (R2)+
RO, (R2)+
RS

10%
R3
7%

I COUNT
11%
1%

(SP)+,(5P)
(SP)+,(SP)

PC

;AND VICE VERSA

:ROUTINE TO WRITE 8 XOR 13 WORST CASE NOISE TEST PATTERN
8 XOR 13 ROUTINES

sCALL:

LBX13:

;ROUTINE TO

;CALL:

.
.

<« DALY

LSBTTL
MOV
MOV
JSR

MOV
MOV
RTS

MOv
MOV
JSR

MOV
MOV
RTS

BANK #,-(SP)
IAKBANKS,'(SP)

PC,.8X13

(SP)+, (SP)
(SP)+,(SP)

PC

Pl

;ADJUST STACK

CHECK B XOR 13 WORST CASE NOISE TEST PATTERN

BANK# ,-(SP)
¥BANKS ,=(SP)
PC,..8x13

(SP)+,(SP)
(SP)+,(SP)

;PUSH FIRST BANK # ON THE STACK
:PUSH # OF 4K BANKS TO CHMECK ON THE STA(K
;CALL ROUTINE

;RETURN

SEQ 00359




3T 3
EWAD

] %"i‘
TR
1R
1R9%
1805,
AN
1498
1899

1901
1902

1904
1905

!o”l
319

007160
007164
007170
00717¢
007200

007204
007210
007212
007216
007222
007224
007226
007230
007232
007236
007240
007242
007244
007246
007250
007252

007254
007260
007264
007270
007274

00727¢
007302
007304
007310
007314
007316
007320
007322

007324
007326
007330
007332
0073%
007336
007340

, Wm0

Y=bil-9

006767
016604
016602
004767
012700

012705
0002641
0047467
016203
103402
020003
001403
005046
004767
005305
001363
005304
001357
012616
012616
000207

004767
016604
016602
004767
005000

012705
000261
004767
016203
103002
020003
001401
104400

005305
001365
005304
001361
012616
012616
000207

MA vl ZOACTI0S2)
11:18

00027¢
000002
000004
176560
177777

000400

000124
177776

171746

000202
000002
000004
176464

000400

000032
177776

09-FEB-79

B &

12:96 PAGE 41

ROTATING 1°S B 0°S ROUTINES

LSBYTL ROTAVING 1°S B O0°S ROUTINES
SROUTINE 1D (MECK ROTATING *0° BIT THROUGM FILD OF 1°S
SCALL: MOV BANKS , - (5P :SET STARTING BANk #
: MGy BLEKONT,=(SP) SSET 256. WORD BLOCK (OUNT
JSR PC,.ROT0 :CALL ROUITNE
LROT0: ISR PC,(KSWR ;60 (HECK SWITOHES
MOV 2(SP) ,R& :GET 256. WORD BLOCK (OUN!
MOV 4(SP) ,R? ;GET FIRST BANK # p
JSR PC,STHM? ;60 SET UP MEM MGMT (JF AVAIL) -
MOV #-1,R0 ;SET (HECK WORD -
1%: MOV #256. ,R5 :SET 256. WORD C(OUNT
2%: CLC :CLEAR CARRY BI!T IN PSW
JSR PC,ROTATE
MOV -2(R2) R} :GET RESULT
BCS i% :BRANCH IF "C' BIT WAS SET
(MP RO,R3 :CHECK RESULT
BEQ 4%
1%: CLR -(SP) :ERROR' COULD NOT ROTATE *0° BI?
JSR PC,ERROR : THROUGH ADDRESS IN RZ2
L% DEC RS :DECREMENT 256. WORD COUNT
BNE 2% :LOOP UNTIL DONE
DEC R& :DECREMENT 256. WORD 8LOCK COUNT
BNE 1% :LOOP UNTIL DONE
MOV (SP)+,(S5P) ;POP (ONSTANTS OFF THE STACK
MOV (SP)+, (SP)
RIS PC ;RETURN TO CALLER
:ROUTINE TO CHECK ROTATING "1' BIT THROUGH A FIELD OFf 0°'s
;CALL: MOV BANKH ,=(5P) ;SET STARTING BANK #
s MOV BLKCNT ,=(5P) :SET # OF 256. WORD BLOCKS TO (MECK
: JSR PC,.ROTI ;CALL ROUTINE
JROT1: JSR P ,C(KSWR ;G0 CHECK SWITCHES
MOV S(SP) R4 cGET # OF 256. WORD BLOCKS TO (ME(x
MOV L(SP) ,RZ2 :GET STARTING BANK #
JSR PC,STMM? :60 SET UP MEM MGMT (1F AVAIL®
CLR RO :SET (HECK WORD
1%: MOV #256. RS ;SET 256. WORD COUNTER
2%: SEC ;SET *C' BIT IN PSW
JSR PC,ROTATE :6GO ROTATE '1' BI1
MOV -2(R2),R} ;GET RESULT
B8C(C 1% :BRANCH IF "C' IS CLEAR
(MP RO,R3 :CHECK RESULT
BEQ YA
is: HLT :ERROR! COULD NOT ROTATE '1' BIT
: THROUGH ADDRESS IN R?2
DEC 32 :DECREMENT 256. WORD COUN!
BNE
DEC ?: :DECREMENT 256. WORD BLOCK CDUN!
BNE
MOV (SP)+,(SP) :ADJUST RETURN ADDRESS
MOV (SP)e+, (SP)
RTS PC :RETURN TO CALLER
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1948
1945
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

1972
1973%
1974

1975

1976
1977
1978
1979
1980

1981

1982

1983

19R¢,

1985

1986
1987
1988
1989
1990
1991

1992
1993
1994

1995
199¢
1997
1998
1999
2000
2001
2002
2003

007342
007344
007346
007350
007352
007354
007356

007406

007410
007414
007420
007424
007426
007430
007434
007436
007440
007442
007444
007446
007450
007452
007454
007456
007460

007462
007470
007476
007500
007504
007512
007514
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016604
016602
004767
012700
000000
012703
010022
010022
010022
0100272
005303
001372
005304
001366
012616
012616
000207

062767
032737
001402
004767
032737
001404
056767
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000004
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000400

000464
001000
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177570
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09-FiB-79
RCTATING 1°S & 0'S ROUTINES

;ROUTINE TO ROTATE *C*' BIT THROUGH A

ROTATE:

ROLB
ROLB
ROLB
ROLS
ROLB
ROLB
ROLB
ROLB
ROLE
ROLB
ROLB
ROLB
ROLB
ROLB
ROLB
ROLB
ROLB
ROLB
RTS

;ROUTINE 10

;CALL:

WRTPAT:

.CONST:

1%:
2%:

MOV
MOV
JSR

MOV
MOv
JSR
MOV
0

MOV
MOV
MOV
MOV
MOV
DEC
BNE
DEC
BNE
MOV
MOV
RTS

C
12:56 PAGE &2

(R2)
(R2)
(R2)
(R2)
(R2)
(R2)
(R2)
(R2)
(R2)+
(R2)
(R2)
(R2)
(R2)
(R2)
(R2)
(R2)
(R2)
(R2)+
PC

MEMORY LOCATION.

;(R2)=177776 OR 000001
:(R2)=177775 OR 000002
;(R2)=177773 OR 000004
;:(R2)=177767 OR 0000610
;(R2)=177757 OR 000020
:(R2)=177737 OR 000040
; (R2)=177677 OR 000100
;: (R2)=177777 OR 000000
; (R2)=177577 OR 000200
;(R2)=177377 OR 0C0400
:(R2)=176777 OR 001000
;(R2)=175777 OR 002000
;(R2)=1/3777 OR 004000
;(R2)=167777 OR 010000
;(R2)=157777 OR 020000
; (R2)=137777 OR 040000

(R2)=077777 OR 100000
:(R2)=177777 OR 000000
;RETURN

WRITE ONE WORD PATTERN INTO MEMORY

BANK# ,~-(SP)
BLKCNT ,=(SP)
PC,WRTFAT

2(SP) R4
4(SP) ,R2
PC,STMM?
(PC)+,RO

’6‘!- 'RS
RO, (R2)+
RO, (R2)+
RO, (R2)+
RO, (R2)+
R3

2%

R4

1%
(SP)+,(5P)
(SP)+,(5P)
PC

;PUSH STARTING BANK # ONTO STAC(K
;AND 128. WORD BLOCK COUNT
;CALL ROUTINE

;GET BLOCK COUNT
sGET STARTING BANK #
;60 SET UP MEM MGMT
;GET USER CONSTANT

;SET 256. WORD COUNTER
;WRITE 256. WORDS

:DECREMENT 256. WORD COUNT®R
:LOOP UNTIL 256. WORDS HAVE BEEN WRITTEN
:DECREMENT BLOCK COQOUNT

;ADJUST STACK

;ROUTINE TO C(HMECK THE SWITCH REGISTER

:CHECK SW1TCH 9: IF SET, LOAD ERROR COUNT INTO THE D
!

:1F NOT SET,

CKSHR:

10%:

BIC
Bl
BEQ
JSR
BIT
BEG
BIS

LOAD PASS COUNT INTO THE DISPLAY REG!?

#17777,L0D1SP
IBITB.OISUR
10%

PC,REL2GK
#B1T9,a#SkR

1%
ERCNT,LDDISP

ISPLAY REGISTER;
F
:SAVE RELOCATION BITS
(HECK SWITCH 8
BRANCH 1F SET
;G0 RELOCATE PROGRAM BACK 10 &4x AND STOP
:SWITCH 9 SET ?

sLOAD ERROR COUNT
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2004 007522
2005 007524
2006 007532
2007 007540
2008 007546
2009 007554
2010 007556
2011 007562
2012
2013
2014 007564
2015 007572
2016 007600
2017 007606
2018 007614
2019 007622
2020 007630
2021 007636
2022 007644
2023 007652
20264 007660
2025 007665
2026 007672
2027 007700
2028 007706
2029 007714
2030 007722
2031 007730
2032 007736
2033 007744
2034 007751
2035 007756
2036 007764
2037 007767
2038 007773
2039 010000
2040 010006
2041 010013
2042 010020
2043 010026
2044 010034
2045 010042
2046 010050
2047 010056
2048 0
2049 0
2050 0
2051 0
2092 0
2053 0
0
0
¢
0
0
0
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000403
056767
016737
012767
032737
001402
105067
000207

005015
051505
046040
051522
052122
033061
005015
042514
052111
030057
047057

015
052122
040502
034050
005015
032040
045516
052040
026470

015
042524
020077

015

015
020105
040524

015
052125
020106
053440
046102
052040
052123
042524
000106
005015
040440
051523

015
042522
020105
040522
051101
000040
000052

MACY11 30A(1052)
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171222
17122
040177
004000

171172

047524
0647524
040517
051440
040440
006462
047105
05004C
037531
054475
020117
051412
047111
045516
037451
020043
020113
020123
051505
020077
050012
047122

000
037412
052012
047503
052116
044412
021440
032462
051117
0641517
020117
044440
042101

054524
042104

— — — B
NNNNY
Hl = ) =
VRO ARG
NO NN
oooo

051040
042522
042504
040524
020124
000012
041101
051101
030440
051505

000
040524
020107
021440
000040
043117
040502
047526
026124

000
0521C1
021440

000
050131
051516

000
050116
047440
027066
020104
051513
042524
051516
067440

D &
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ROTATING 1°S B 0°S ROUTINES
BR 2%

18: B1S [CNT,LDDISP :LOAD PASS COUNT

2%: MOV LODISP.3#DISPLAY:LOAD THE DISPLAY REGISTER
MOV #040177,1COUNT :LOAD ITERATION CO'NT WORD
811 #4000 ,3#5wR TCHECK SW1T
BEG .46
(LRB  1COUNT :1COUNT =040000 IF SW11 -1
RTS PC

:MESSAGES

RESLDR: .ASCIZ

PARITY: .ASCIZ

STBANK: .ASCIZ

<15><12>'10 RESTORE LOADERS START AT 162°<15><1¢>

<15><12> "ENABLE PARITY? 1/0=YES/NO '

<15><12>"STARTING BANK #(B)? °*

<15><1z>"'# OF 4k BANKS TO TEST(B)? °*

<15><12>* INPUT # OF 256. WORD BLOCKS TG TEST INSTEAD Of'

BANKS: LASCIZ

PAT: JASCIZ <15><12>"PATTERN #2 °
QUEST: LASCIZ <15><12>"?!

CONST: LASCIZ <195><12>"TYPE CONSTANT'
PRG3M: _ASCIZ

PRG4M: . ASCIZ <15»<12>'TYPE ADDRESS®

RELOCM: ,ASCIZ

ASTERISK: . ASCIZ 'o!

<15><12>'10 RESTORE PROGRAM START AT °

SEQ 00&2

|

|
i



CEMJADD 11/70 MEM 18!

(EMIAD
2060

2085

P11

010154
010162

010252
G1025¢

010256

09-FEB-79

042503
047504

010700
0427G0
010067
004567
000000
000000
012706
042737
013737
005037
000005
000137

005042
000177

0050642
000002

000001

E
12:56 PAGE &4

MACY11 30A(1052) 09-FER=79
11:18 ROTATING 1°S & 0'S ROUTINES SEQ C
0645115 020101 ENDMSG: .ASCIZ *CEMJA DONE'"
062516 000041
.EVEN
:ROUTINE 10 RELOCATE PROGRAM BACK 10 0
REL24K: MOV PC,RO :FORM BASE ADDRESS WHERE (ODE
017777 BIC #17777.R0 15 RELOCATED
000004 MOV RO,1$ “PUT FROM ADORESS INTO SUBROUTINE CALL
176112 JSR RS .RELOC “RELOCATE CODE 10
1%: 8 SLOWEST 4K
000500 MOV #STKPTR,SP SSET STACK PIR
100000 000760 BIC #100000,3#LDD ISP “CLEAR RELOCATION INDICATOR
000760 177570 MOV aFLDDISP,a#DISPLAY *LOAD DISPLAY REGISTER
000764 CLR ANRELOCF “CLEAR RELOCATION FACTOR
RESET :DISABLE ME™ WMGMT
000162 JMP AFPONE “RESTORE LOADERS & HWALT
CLRPAR: (LR -(R2) :CLR MEM OF PAR ERR
172210 JMP APERSTRT CRESTART SELETED PROGRAM
PARCLR: CLR -(R2) :CLR MEM OF PAR ERR
RTI SCONTINUE SCAN
LODAR.
JEND




v PARG:

CEMIADD 11770 MER 7S]

(EMJAD. P

ADRESS 002327
ASTER] 010152
BANKS 007714
BEGINT 003476
BELL 001527
81112 = 010000
B111% = 020000
B1114 = 040000
B1115 = 000100
8116 = 000100
8118 = 000400
8119 = 001000
BPIVEC= 000C14
C = 000001
(2SWR 007462
(LRPAR 010244
CNTRL = 177746
(ONST 007775%
COUNT  0007¢%
CRLF 000100
DIGITS 002351
DIGTAB 002312
DISPLA= 177570
DONE 004256
DONEQO 002656
DONEY1 002762
DONEIO 003740
DONE3S 003064
DONE& 003152
DONEGLA 003222
DONEGB 003272
DONE&C 003340
DONE4&D 003452
DONE6 003536
DONE7 003564
DONESB 003654
DONE? 003702
EMIVEC= 000030
END 004212
ENDCT  0042%6
ENDMSG 010154
ERCNT 000756
ERROR 001204
ERRPC 001475
ERRTRP 001126
ERRVEC= 000004
ESTRB 005313
FINISH 006314
FPEVEC= 000244
H(RNT 005360
LI = 104400
JONT 000752
1COUNT 000754
INTVEC = 000020

17230

692
1263
2092
1116

711

&O78

4068

6405

0L

4108

409

408#

3764

1564
1127
1377

3924
2038#

5924

L75#4

658

775

398#
1261

942

~O
o
s

il il e — w—) — —— el ol B ol
PPN = = et 2 OO O OO0 —
— NN N0 N W NN — 00
D =P =2 N O =N e O

* 1

— b

MACY1T 30AC1052)
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B77#
2059#

1118
7278
922

1425

927
1998
671

1697
2078#
G12»

1780+
706
688
8704
675
12654
952#
985#
11894
10154
1032#
1048#

09-FEB=-79

F &
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(ROSS REFERENCE TABLE == USER SYMBOLS

1651

11248

1548
2001

1898
11250

1814+
956
737

1647

909+

1264

1926
1254
1452
881w
2006+

674
1725

1180
942+
1319+

1030
1260
1704

1558+

1997#
1502+

1439
2073

907+
1732

1229
961+
1324 ¢

1061
1461
1786

1507+

1746

1035

e A B
B —
o o L)
WSV —

1753

1051

1109
2007+

1760

1083+

1218
2010

1767

1162

1299

1798

1148

1370

SEG 0044

18C5 1912
1171 1180
1387 L]




K IPDR6=
K IPDR7=
KM =z
LCRNIT
LDCOMP
LDDISP
LOMMO
LDNORM
LODAR
LODFLO
LST
LSTLOC
LSTRB
MAINIR=
MARGIN
MARMSG

MMVEC =
MRGNTB

N =
NOF IND
NORMAL
02A
PARAVA
PARCLR
PARERR
PAR]ITY
FARPAT
PARREG
PARTAB
PARVE( =
PASSMG
PASSNM
PAT
PUWN

CEMJADD 11/70 MEM 157
CEMAD P

~
~o
w
s
LY

YLD VLN NN
NN LN N LN L
WNR A B
ornoo s

N NN
o000
PO

P G S S U S S P S
o
o

B B B B R e e R R N R e |
(A 1oV I VT N W] N7 N N
WNAN LN NN

il il il

1 1
00000
005344
006324
000760
005540
006336
010256
G02110
002322
002244
005330
177750
005512
005375
005266
1777644
177742
177740
005662
005714
006072
000762

000250
005532
000010
004773
005304
002014
005510
010252
004752
007630
003522
001531
00177«
000114
002363
002370
007751
000402

0
2
4
6
0

L2RN
L4298
L300
“3\»
L3220
L33
L340
64184
4194
L0
4218
4220
L2
Lian
425#
3634
1475
1680
5864
944
1681
836
821#
8764
840+
1474
15274
1132
1468
1463
14108
1409
1408#
945
1003
1606
525
1361
385#
1462
359#
1386
1471
700
559
1371
1354
2020#
11294
7284
752
1358+
884H
B85#
2034
5234

MACY11 30A(1052)
09-FEB~79 11:18

785
786
787
788
789
790
548
530
1554+
1200+
1603+
16064

553

1487#
16844
673
964
1683
850
823
955
BSoN
14854
1531
15294
14924
1466
1421
1423
1422
1020
1070
16114
546
1514
945»
1531

14014
1477
705
1162
20814
13984

1164

1455
784H

14574

565

G &
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09-FEB-79
993 1019+
1201+ 1224+
1601+ 1614¢
791 15¢0
1199« 13640
1555+ 1602+
1557+

674 675
1037 1053
16874
20844

B4l 84S
14718

14264

1038 1086
15744

5874 742
1546 1588
1003 1020+
15354

14804

7964 1334
1504 1508+
1429

1166+ 1630
1511« 1512
917

1223
1556+

1553

908«
1085

859+

1365

921«
1038¢

1599
1599

909
1198

1566#

926

1070

1457

1709

1518+

1567+
1613

1997
1363

Y36+
1086+

1791

1575«
2003« 2005+ 2006
15454 1596

991 i017 1130
1365« 1606

2072« 2073

1160 115¢

StEG

1221
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CEMJAD.PI 09-FEB=-79 11:18 CROSS REfFERENCE TABLE == USER SYMBOLS

PEFLG 004572 695 9i1e 13568  1368¢ 1273« 1380 16413 1417«
PENFLG 004573 603 13578 1384+

PERSIR 002462 9144 1416 1469 2079

PESTE 000564 539m 545

PFVEC = 000024 1784 5400 565 917+ 918+

PIRQ = 177772 3904

PIRVEC= 000240 183

Pkm = 000000 3664

PLACE 002374 8878 1210

PONE 000162 LB1» 2076

PRG3M 010013 20414

FRGLM 010074 2050#

PRTYSL = 000200 3624

PRIY7? = 000340 3618 468

psm = 010000 678

PSWw = 177776 388« 600

PTWO 000200 484 L8N

PUMm = 030000 3684

PUP 000576 540 5440

PWRFA] 000730 571 5754

QUEST 007767 2037#

RANTST 003742 1194#

RECDAT (01514 703 7254

REG = 004000 3694

RELFL 000110 4784

RELOC 004320 12828 1327 2068

RELOCF 000764 5914 599 734 735 780 781 Q16 1309 1434
RELOCM 010113 1331 2053

RELOCP 004422 1318#

REL24k 010170 1333 2000 2065#

RESLDR 007564 906 2014»

RESVEC= 000010 373

ROTATE 007342 1906 1934 1950#

ROTO 004114 1232#

ROT1 004154 126430 :

Fw = 00000¢ L8 1200 1553 1554 1557 1602 1603
SAYPC2 000112 4798

SAVRO 004736 1346+ 1347 1391

SAVR1 004740 13924

SAYR2 004742 13934

SAVRY 004744 1394#

SAVRG 004740 1395#

SAVRS 004750 13964

SCOPE = 104000 4394

SLR = 177774 3894

M = 040000 364LH

SPACE! 002361 BBIX 1437 1459

SRO = 1775872 L1134 527 558+ 744 §25¢ 1561+ 1569« 1570« 1578+
SR = 177574 L1448

SR2 = 177576 L15# 528 557+ 1568 1577 1615

SRS = 172516 L1604 529 556+ 929 930 933s 934 1550« 1552+
START 002376 487 902#

START! 002440 90?2 9104 913 1277

STBANK 007665 20254

STePTR= 000500 «O1n 903 910 952 985 1124 1140 1153 1170

2071

2074»

1581

1178

1607+

s

5
4

8

1616

1256

S5tQ

1874
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CEMJADD 11/70 MEM 151
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CEMJAD. P
STMM? 005760
SWR = 177570
1 = 000020
181TvE= 000014
1B = 177562
15 = 177560
TkvEC = 000060
1PB = 177566
1PS = 17756L
TPVEC = 000064
TRAPVE= 000034
TRAPSG 001460
TRIVEC= 000014
TYyPl1 001110
UBREAK= 177770
um = 1640000
uP = 000000
v = 000002
wDS.25 003602
WRTPAT 007410
WRTUP 002616
XMIDAT (CO1501
l = 000004
$CRLF 000746
SENDAD 004304
$FiLL 001021
$FORMO 001554
$LDR 002112
$LDRM 002264
$LDRT 002262
snuLL 001020
$PRINT 000770
$RESTR 000300
$RLDR 002210
$SAVR 000254
$1kFLG 001023
$1PB 001026
$TPFLG 001022
$1PS 001024
$881AG= 016146
. = 010256
LCONST 007426
JMAMF 005410
LPARSR 004540
LROT0 007160
LROTY1 007254
LIYPE 001030
XOR39 006262
Ix9 006350

007152

1586#
107#
1778
3604
3748
1940
3934
g1y
31964
31954
3182#
3804
656
375#
628
391#
3654
La3n
3574
1152#
1235
932
698
3584
476
470
612#
654
823
858
834+
6114
475
905
1465
507#
482
LI5#4
6154
6174
6134
6164
2085#
LL5N
677
1705
2009
1232«
561
13464
1239
1250
601

6
5
8

— e
— et O~

O~

MACY11 30AC1052)

1626
6466
1820

523

1268

406
719#

636

1200
1582
1234
1246
9428
7234

578#
1117

684
904
Bo4#
848
631
570

1 &
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1702 1782
671 676
1998 2001
S64

6394
1553 1554
1238 1245
19754
12734

690 7348
8624

5974 655
1262 1266
707 779
1272

682 736
L6064 L69H
7324 756
1723 1730
19794

1126 1376
1712 1793

1818
680
2008

1557
1249

953

657
1330

816
797

4724
829
1737

14994

190 1929
708 712
1602 1603
685 687
1353 1385
L7468 480¢
868# 8864
1744 175

-~

1977

922 927
691 697
1428 1431
4854 488#
1060 1108
1758 1765

1418

702
1436

518#»
1269
1787

1625 1499
710 805
1450 1454
582# 640
130% 1405s
1796 1803

SEQ 0047

1548

857
1458

66l
16948
1638
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.¢2PAR 005020
.3150 006300
L3151 006270
L3159 006316
.INO19 006306
. 5X9 006130
8113 007144

09-FEB-79 11:18

1413s
1673
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1516
16774

1678 16824
1679
16254
1878#

SEQ O




COMMEN
ENDCOM
ESCAPE
GETPR]
GE TSwk
MuL?
NEWTST
POP
PUSH
REPORT
SETPRI]
SETUP
Sk1P
SLASH
STARS
SWRSU
TYPBIN
TYPDEC
TYPNAM
TYPNUM
TYPOCS
TYPOCT
TYPTXT
$TYPE
$SESCA
$ENEWT
$8SK P
LEQUAT
.HEADE
TN
LSETUP
.SWRH]
LBACT
.SAPTB
LSAFTH
LSAPTY
JBASTA
SCATC
JBCMTA
.$DB2D
.$DB20
901V
.SEOP
.SERRO
LSERRT
MUY
. SPOWE
. SRAND
.SRDDE
LSRDOC
.SREAD
.SR2A7
LSSAVE
.$5B2D
.$5R20
$5(0P

1Y J
iy
»
1»
1Y
18
19
19
12
1
]
1»
”
1»
1#
»
»
1
i\
1
»
1
1
3224
»
»
1
»
1
»
¥ ]
»
¥ J
4
iy
»
1
X J
¥ ]
Y ]
»
¥
»
Y
1»
¥
¥
¥ ]
X
»
iy
18
Y
¥
¥
1]

CEMUADO 11770 MEM 1ST MACY1T 30A
CEMIAD.P1Y Cyl1 30A(1032)

09-FEB=-79 11:18
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SEQ 0069




CEMJAD . PIT

.85112¢
.3SUPR
.STRAP
.37vPB
31YPD
LS1vpt
$1YPO
1170

CORE USED:

1»
18
1»
1
s
Y
.
1
»

. ABS. 010256

ERRORS DETECTED:

CEMJAD.BIN,CEMJAD . LST/CRF/SOL/NL:TOC=CEMJAD,SML ,CEMJAD.P1T
RUN=TIME: 8 10 .& SECONDS
RUN=-TIME RAT1IO: 98/19-5.0

32«

L
CEMJADD 11770 MEM 1ST  MACY1T 30A(1052) 09-FEB-79 12:56 PAGE 53
09=-FEB=-79 11:18

000

0

(63 PAGES)
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